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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl 1O OHOJOTMH TEOPETHUYECKYIHO OCHOBY  JUIS
OTIpeIeNICHHsI MTOAX0/I0B K (OPMUPOBAHUIO COJIepkanus yueOHoro npeamera «buomorus»
coctaBwin: KoHuentyaibHble mnoioxeHuss OGI'OC COO o B3auMOOOYCIIOBIEHHOCTH
IeJIel, CONepP)KaHUsl, PEe3yNbTaToB OOY4YeHHS M TpeOOBAaHWUN K YPOBHIO MOJITOTOBKHU
BBIITYCKHUKOB, TIOJIOXKEHUSI 00 OOIMX UeNsX ¢ MPUHIMUNAX, XapaKTEPU3YIOIINX
COBpPEMEHHOE COCTOSIHUE CHUCTEMBI cpeaHero oOiero oOpa3oBanusi B Poccuiickoit
deneparuu, a TakkKe MOJOXKEHUS O cruerudpuke OUoNornH, € 3HAYCHWH B TO3HAHUU
KUBOU MPUPOABI U O0ECIEYEHUH CYIIECTBOBaHUsS uenoBeueckoro ooduiectBa. CoriiacHo
HA3BaHHBIM TIOJIOKEHUSM, OIPENeeHbl OCHOBHBIE (DYHKIIMHM MPOTPaAaMMBI TI0 OUOIOTHH U
€€ CTpYKTypa.

[Iporpamma mo Ouonoruu Aa€T MpeacTaBlieHWE O UesX, 00 o0Iel cTpareruu
oOydeHHMs, BOCHUTAHUS M pa3BUTHS OOYYAIOIIMXCSA CpPEACTBAMH YYEOHOro MpeaMmera
«buonorus», omnpexaenser o0s3aTeabHOE MPEAMETHOE COJEpPKAaHUE, €ro CTPYKTYpY,
pacnpeneneHie no pasjiesiaM U TeMaM, PEKOMEHAYEMYIO MOCIEN0BATEIbHOCTh U3yYEHUs
y4e0HOr0 Marepuayia ¢ yuéToOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JOTMKU
00pa30BaTEILHOrO MPOLIECCa, BO3PACTHBIX OCOOEHHOCTEN 00yUarOIIuXCsl.

B nporpamMmme mo OHOJIOTMM Tak)K€ YUUTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METaNpeAMETHBIM ¥  TPEIMETHBIM  pe3yibTaraM  OOydeHHs B
GbopMHUpPOBAaHUM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIBLHON JI€ATEIIbHOCTH/Y4eOHBIX
JeNCTBUN 00yUYarOIIMUXCS 10 OCBOCHUIO COJEPIKAHMS OMOJIOTHYECKOr0 00pa30BaHMUs.

B mporpamme mo Owmomormm (10—11 kiaccel, 0a30BBIi ypOBEHB) peaii30BaH
OPUHIIAI TPEEMCTBEHHOCTH B U3Y4YEHUU Ouojoruu, Ojarojgaps dYeMy B HeE
MIPOCMATPUBACTCA HANPABJICHHOCTh HA Pa3BUTHE 3HAHUMN, CBS3aHHBIX C (POPMUPOBAHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX  OpPUEHTAlUUW  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIICHHUSA, MPEACTABICHUM O 30pOBOM 00pa3e >KH3HU U OepeKHBIM
OTHOIIEHUEM K OKpyXarouleil npuponHoit cpene. llosromy Hapsay ¢ u3ydyeHUEM
00IIEOMOIOTHYECKUX TEOPUH, a TAKKE 3HAHUI O CTPOCHUU KUBBIX CUCTEM PA3HOI'0 paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IPOIIECCOB B MpOrpaMme Mo OHOJOTUH
yIeJICHO BHUMAHHUE HCIIOJIb30BAHUIO TMOJYYEHHBIX 3HAHUW B MOBCEIHEBHOW KU3HM JIJIS
pelieHus MNPUKIAJHBIX 3a/lad, B TOM 4YHUCIe: NPOQUIAKTHUKUA HACIEICTBEHHBIX
3a00JICBaHUII  YEJIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYIbTUPOBAHUS, OOOCHOBaHUS
HKOJIOTUYECKHU LEIeCO00pa3HOro MOBEACHUS B OKpYKaIOLIEH MPUPOJHON cpejie, aHaIu3a
BIUSIHUSL XO3SIUCTBEHHOM JIESITEIIbBHOCTH YEJIOBEKAa Ha COCTOSHUE TPUPOJHBIX U
UCKYCCTBEHHBIX OSKOCHUCTEM. YCUJICHUE BHUMAHUS K TMPUKIATHON HAMpPaBICHHOCTU
yueOHOro npeamera «buonorus» NpoaUKTOBaHO HEOOXOIUMOCTbIO 00ECTIEYEHUs YCIOBUI
JUTSL pEIIeHUs] OJTHOM M3 aKTyaJbHBIX 3a7[a4 MIKOJHHOTO OMOJOTHYECKOr0 0Opa3oBaHUS,
KOTOpasi mpeanoaaraer (popMupoBaHue y 00y4Jaromuxcs CIOCOOHOCTH aaliTUPOBATHCS K
U3MEHEHUSIM JUHAMUYHO PA3BUBAOIIETOCSI COBPEMEHHOTO MUDA.



buonorus Ha ypoBHe cpenHero ooiiero o0pa3oBaHus 3aHUMAET BakHOe MecTo. OHa
obecrnieunBaeT (OPMUPOBAHKME y OOYYArOIIMXCS NPEACTaBICHUM O HAy4YHOM KapTUHE
MHpa, paclIupseT U 0000IIaeT 3HaHUs O KUBOM MPUPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX
— YPOBHEBOM OPraHU3aLMM U BOJIIOIUH, CO3AAET YCIOBUS JUIS: IO3HAHUS 3aKOHOB KUBOU
npupoabl, (popmMupoBaHus (YHKIHMOHAIBHOM T'PaMOTHOCTH, HABBIKOB 3I0POBOIO U
Oe3omacHoro oOpa3a >KM3HH, SKOJIOTMYECKOTO MBIIIJICHHs, LIEHHOCTHOTO OTHOIIEHHUS K
YKABOU IIPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHwe OHOJIOTHMS MMEET TakKe JJIsl PpElIeHUs BOCIUTATENbHBIX H
pa3BUBAIONIUX 3a7a4 CPEIHEro oO0IIero oOpa3oBaHMs, COIHMAIM3AINH O0YYarOIIUXCA.
N3ydyenue Ouosiornn oOecreyuBaeT YCJIOBUS sl (POPMUPOBAHUS HMHTEIUIEKTYaJTbHBIX,
KOMMYHUKAIIMOHHBIX W  HMH(QOPMALIMOHHBIX HABBIKOB, JCTETUYECKOM  KYJIbTYpHI,
CHOCOOCTBYET HWHTETpali OHOJOTMYECKHX 3HAHUN C MPEICTaBICHUSIMU M3 JAPYTHX
y4€OHBIX MPEAMETOB, B UaCTHOCTH, (DU3HUKHU, XUMUU U Teorpadun. HazBaHHbIe MONT0KEHUS
0 MIpeHa3HaYeHUH Y4eOHOro npeaMera « buonorus» cocTaBuId OCHOBY AJISL OTIPEAeSICHUS
MOJIXOJIOB K OTOOpY U CTPYKTYPHUPOBAHUIO €r0 COJACpKaHUsA, MPEICTaBICHHOTO B
MIPOrpaMMe 1Mo OUOJIOTHUH.

Ot6op conepxxanust ydeOHoro nmnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYILECTBIEH C MO3ULUN KyIbTYPOCOOOPA3HOIO IMOAXO0JA, B COOTBETCTBUU C KOTOPBIM
oOy4aromuecs: JOHKHbI OCBOUTh 3HAHMS M YMEHUS, 3HAYUMBbIE 151 (POpMUpPOBaHUS 00LIEH
KYJIBTYpPBI, ONIPEACIISIOINE a€KBATHOE MIOBEICHUE YEJIOBEKA B OKPYKAIOLIEH MPUPOJHOM
cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOM JKU3HU U MPAKTHUECKOHN AesTenbHOCTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHMH 3aHUMAIOT 3JIEMEHTBHI COJIEPKaHUs, KOTOPBIE CIIyXkKaT
OCHOBOHM JyIs1 (DOPMHPOBAHUS TPEICTABICHUNH O COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHE MHUpPA U IIEHHOCTHBIX OpPUEHTAIUSAX JUYHOCTH, CHOCOOCTBYIOLIMX T'yMaHU3aluu
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

CTpyKTypupOBaHHE CO/epKaHUA ydeOHOro marepualia B MporpaMme Mo OHOJIOTHH
OCYILIECTBICHO C Y4YETOM TMPHOPUTETHOIO 3HAYCHHs] 3HAHUM OO0 OTIMYUTEIbHBIX
OCOOEHHOCTSAX >KMBOM MpPUPOJBI, O €€ YPOBHEBOM OpraHh3aluMyd W 3BOJOLHMH. B
COOTBETCTBUM C JTUM B CTPYKType YyueOHoro mpenMera «buonorus» BbIAEICHbBI
CIIENYIOIINE COJAEp/KATENbHbIE JUHUU: «buonorus Kak Hayka. MeTOAapl Hay4HOro
no3HaHus», «Knerka kak Ouonormyeckas cucremay, «OpraHu3Mm Kak Ouonorudeckas
cuctemay, «CucremMa M MHOrooOpasve OpraHM4ecKOro Mupa», «IBOJIOLHS KUBOU
MPUPOABD», « IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTH.

[enp nzydyenust yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIaJCHUE
O00yYaIOMIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATBHOW OPraHU3aluy KUBBIX CUCTEM
pa3sHOro paHra M MNPHOOPETEHHWE YMEHMM HCHONb30BaTh 3TU 3HAHMS U TPaMOTHBIX
JEHUCTBUN B OTHOLIEHHH OOBEKTOB KUBOM MPUPOIBI U PELIECHUS PA3IMYHBIX KU3HEHHBIX
npooIIeM.



JoctikeHnue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
00eCIeynBaeTCsl PEIICHUEM CIICYIOIINX 3a/1a4:

OCBOCHHE OOYYArOIIMMHCS CHUCTEMBI 3HAHMA O OMOIIOTUYECKUX TEOPHSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIMOTe3aX, MpaBUjiaX, CIY>KaldX OCHOBOM ISt
(dopMHUpOBaHUST TPEACTABICHUI O E€CTECTBEHHO-HAyYHOW KapTHHE MHpa, O MeETolax
HAYYHOTO MO3HAHUS, CTPOEHUU, MHOTOOOpa3uu U OCOOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3allUM, BBIJAIONIUXCS OTKPBITUSIX W COBPEMEHHBIX HCCICIOBAHUAX B
OouoJjoruu;

dbopMupoBanue 'y OOYyYarONIMXCsl TO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCe aHAM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHH
HAyYHBIX B3TJISAOB, WJACH W TOAXOMOB K HM3YyYEHUIO KUBBIX CHCTEM PAa3HOTO YPOBHS
OpraHu3aInu;

CTaHOBJIEHHE Yy OOydJaromMXxcs oOUIel KylbTyphl, (YHKIIMOHAIIBHOM T'PaAMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATH U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA KUBOW TTPUPOIBI
HA OCHOBAaHWU 3HAHUU U OIbITA, MOTYYEHHBIX IPU U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y  OOy4yalOMIMXCS ~ YMEHHMM  WLIIOCTPUPOBATH  3HAUYCHUE
OMOJIOTHYECKUX 3HAHUH B TMPAKTHYECKOW  JCATEIBHOCTH  UYEJOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHIM U arpoOMOTEXHOJIOTHH;

BOCTIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEIIOBEKOM JKHBOU TTPHPOJIBI,
HEOOXOJMMOCTH OEPEeKHOrO OTHONICHHWS K HeH, COOMIOJEeHUS JTHYECKUX HOPM IpHU
MPOBEACHUN OMOJIOTHYECKHUX MCCIICIOBAHMIA

OCO3HAHME IIEHHOCTH OWOJIOTMYECKUX 3HAHWM 11  TOBBIMIEHUS  YPOBHS
IKOJIOTUYECKON KYIbTYPBI, 11 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE NPUOOPETEHHBIX 3HAHWW W YMEHUN B TOBCEIHEBHON >KU3HU IS
OLIEHKU IIOCJIEACTBUM CBOEU JEATEIBHOCTA II0 OTHOLIEHHWIO K OKPYXKAIOUIEH Ccpene,
COOCTBEHHOMY 3JI0POBBI0, 00OCHOBAHWE U COOJTIOJIEHHE Mep NMPODUIAKTUKH 3a00JICBaHUH.

B cucreme cpennero obmero obpazoBanusi «buomnorus», m3ydaemass Ha 0a30BOM
YpOBHE, SIBISIETCS 00s13aTEIHHBIM YICOHBIM TIPEIMETOM, BXOJISAIIAM B COCTaB IPEAMETHON
obnactu «EcTecTBeHHO-Hay4YHbIE PEIMETHD.

Jlnst m3ydenmst Omojiormu Ha 0a30BOM YPOBHE CpeIHEro oO0Iero oOpa3oBaHUS
orBojutcs 68 yacoB: B 10 kimacce — 34 ygaca (1 yac B Hemenmto), B 11 kimacce — 34 yaca (1
yac B HEJEIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonoruun B GOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOIOTUYECKUX HAYK.

Metoabl mO3HAHUS KUBOU MPUPOJIBI (HAOIIOIEHHUE, DKCIIEPUMEHT, ONMCaHKE,
M3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, {x. Yorcon u @. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pa3IMYHBIX METOJIOB MPU
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3yueHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeo1IeHOTUYECKU ), OnochepHBIil.

JlemoHcTpanum:

Tabmuier 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3allud
YKUBOU IPUPOJBI».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KIETKU. XHWMHUYECKHUE DJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOJABl W MHUHEpAIbHBIX BelIeCTB B kieTke. llomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmblie 1 3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TMEepBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHME CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.



depMeHTHl — OuWonormyeckue KarainuzaTopbl. CTpoeHue (QpepMeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crenuduunocts. Kodepmentsl. Butamunsbl
Otnuuus PepMEHTOB OT HEOPTraHUYECKUX KaTaInu3aTOPOB.

VYrieBoael: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupudo3a),
nucaxapuibl  (caxaposa, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
1eJUTI0103a). bruonornueckue GyHKIIUN YTIEBOIOB.

Jlunuaer:  Tpurmuuepuabl, docPoaunuasl, crepouabl. [ uapoduibHO-
ruapodoOHbie  cBoiicTBa. buomorudeckue ¢yHkuuu JaunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HykJ1enHOBBIX KuchoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynxkunu PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOAECHCTBUS
ujel u pakToB B HAYYHOM MMO3HAHUU. MeTOAbl U3YYCHUS KIIETKHU.

Knerka kak 1enoctHass »uBasg cucrema. OOmMe MNpU3HAKU KIIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekyisl JIHK kak reHernmueckuil ammapar,
cUCTEMa CUHTe3a OeliKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
AYKApPUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOU U
IpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, TTTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHJAPWUH, TUIACTHBL.
[TpoucxoxaeHnne MUTOXOHIApUN W TacTua. Buaesl mmactuna. HememOpanHbIE
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbii HeHTp kieTkd. CTpoeHue sifpa: sjuepHas 000JIouKa,
Kapuoriasma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. Ineiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

Huarpammel:  «PacnpeaeneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupoae», «Pacnpenenenne XuMUUECKUX 3JIIEMEHTOB B dKUBOW MPUPOJIEY.

Tabmuubl u cxembl: «llepuoandeckas TabIMIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. [JHK», «Ctpoenne mMoniekyssi



ATO®», «CTpoeHuEe 3yKapuOTHYECKON KIETKN», «CTPOCHUE KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuasn.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JIsi IPOBEICHUS
HAOMIOJICHUM, W3MEpPEHUM, HSKCIEPUMEHTOB, MHUKpONpenaparbl pPacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora No 2. «M3yueHue CTpOEHHS KIETOK pPACTCHUH,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEerapaTax U HUX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemecTB, Wi METa0OMU3M. ACCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOro Ipolecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrUU B TOHHMMAaHUU
MeTabom3Mma.

Tunsl oOMeHa BerecTB: aBTOTPO(dHBIN U reTepoTpodHbIi. Ponb depmeHTOB
B 0OMEHE BEILIECTB U IPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunte3. CmeroBass u TemHoBas ¢aszbl  (orocunre3a. Peakiuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emie. Biausiaue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACIICHUE U
AKKyMYJMpPOBAaHUE DSHEPrUM B KJIETKE. OTambl DJHEPreTUYECKOro OOMeHa.
I'mukomus. bpoxxenne u ero Buabl. KucimopogHoe OKHCIEHME, WM KJIETOYHOE
IbIXaHHE. OkucnuTenbHoOe dbocdopunupoBanue. D¢ eKTUBHOCTD
SHEPreTUYecKoro oOMeHa.

Peakniun MarpuuyHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peanuzanusa renernueckol wHdoOpManuu B KIETKE. | €HETMYECKUU KO U €ro
cBoiictBa. Tpanckpunuus — Marpuunblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Otanbl TpaHcisiuuu. KomgupoBanue amunHokucior. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/. H.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bone3snu pacreHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — Bozoymurens CIIM/]a.



OOpatHas ~ TpaHCKpuUIIMs, peBepraza W uHTerpaza.  Ilpodunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuupl 1 cxembl: «Tunbl nuTanus», «Metadomu3am», «MUTOXOHIPUDY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uki Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: moaenu-anmkanuu «Yasoenue JIHK u TpaHCKpumniusy,
«buocunres 6enka», «CTpoeHne KIETKI», Mojelb cTpykTyphl JTHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrneTrouHblii UK, WM >KU3HEHHBIM LUK KieTku. WuTepdaza u MHUTO3.
[Ipomeccrl, mporekaromue B uHTepdaze. Permmkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[uTosornuecke OCHOBBI pPAa3MHOXEHUS M  WHIUBUIAYaJIbHOTO  Pa3BUTHS
OpPraHU3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunpl Oecnonoro
pa3MHOXXEHMS: JEJIIEHWE HaJBOE, II0YKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYECHUE JUISI CEJIEKIINH.

[TonoBoe pa3sMHOXKEHUE, €ro OTJIUYHUS OT OECIOIOro.

Meiio3. Cranun Mmeiio3a. Ilpoueccsl, mpoucxondiiue Ha CTaausx Meo3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEKO03a.

['ameTtoreHe3 — mnpouecc 0Opa3oBaHUS MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOE€HHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, TacTpyisauus, opraHorenes. IloctamOpuoHanbHOe pa3BuTue. Turbl
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsMOe, HempsaMmoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasButne pacteHuil. OHTOrE€HE3 LBETKOBOI'O PACTEHUs: CTPOCHHE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpoeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocoMbl», «Knerounbiit mukmy, «Permukanus JTHK», «Mwutosy,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOTCHE3A.

ObopynoBanue: MHKPOCKOTI, MHKPOIPENApPaThI «CriepmMaTo30uibl
MJIEKOITUTAOIIErO», «SIHLeKkneTka Miekonurarmero», «KapuoknHes B kieTkax
KOpEIlIKa JyKa», MAarHUTHAs MOJENb-alIuIMKanus <«J/leJieHue KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

Jlaboparopnass pabora Ne 3. «HaGmiomenwe mMuTOo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U OMOPUOJIOTHMH B CTAHOBJICHUW TEHETUKU. BKiam pocCHCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
UTOr€HETUYECKUI, MOJEKYISIPHO-TeHETHUEeCKU). (OCHOBHBIE T'€HETHUYECKHUE
NOHATH. ['eHeTuUecKas CHMBOJIMKA, UCIIONIb3yEMas B CXEMaX CKPELIIMBAHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUSI MPU3HAKOB, ycTaHOBJEHHbIE . Menaenem.
MonoruOpuiHoe CKpeuBaHue. 3akoH eAuHooOpa3usi THUOPUIOB IEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACUICIUIEHUS IPU3HAKOB.
['mnoresa ynctorel ramet. 11oIHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JurnbpugHoe  ckpelMBaHue. 3aKOH  HE3aBUCHUMOIO  HAcIeJIOBaHUS
Mpu3HaKoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUSI.
AHam3upymoIee cKpemuBanue. Vcnonb30BaHne aHATM3UPYIOIIEr0 CKPEITUBAHUS
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuemnienHoe  HacienoBaHue mpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HaCJIEIOBAaHUIO TeHOB. HapylieHue cuernsieHuss reHoB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMoramerHsle M rereporaMeTrHsle oOpraHusMbl. HacnemoBanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIECACTBEHHAS U HACIIEICTBECHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MOIU(PUKANMOHHON U3MEHUMBOCTU. BapuanimoHHBIN psii 1 BaprallMOHHAs KpUBas.
Hopma peakumu npusHaka. KosmMuecTBEHHBIE M KayeCTBEHHBIE INPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneacrBenHasi, Wi TE€HOTHNHMYECKas, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTU. MyTalimoHHasi u3MeH4uBoCTh. Kraccudukanus MyTauuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKHUX PSIOB B HAacJHEeACTBEeHHOU n3MeHunBocty H. M. BaBumosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka yenoseka. Kapumorun denoBexka. OCHOBHBIE METOAbBl T€HETHKHU
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJISIPHO-TEHETHYECKUN. CoBpemenHOE ONpEIIECIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, NCHOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[1I1P-anamu3a. HacmencTtBenHble 3a00jieBaHMS 4YeElIOBEKAa: TI'EHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne M reHeparuBHble MyTauuu. CTBOJNOBbIE KIETKH. |IpHHIMITBI
3I0pOBOTr'0 00pa3a >KU3HM, TUArHOCTUKHU, MPOMUIAKTUKY U JICUEHUSI T€HETUYECKUX
Oone3Heil. Meauko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHME. 3HAUCHHE MEIUIIMHCKON
TeHETUKHU B MPEAOTBPAICHUH U JICHEHUU TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JlemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumogees-Pecosckuii, H. . BaBusos.

Tabmumer  w cxempl:  «MOHOTHMOpUIHOE ~ CKpENIMBAaHUE U €0
UTOTCHETUYECKass OCHOBAa», «3aKOH pacIlCINICHUs W €ro LUTOreHETHYEeCKas
OCHOBa», «3aKOH  YHCTOTBHI  TameT», «JlurubpugHOoe  CKpelIuBaHUEY,
«llutonornyeckue - OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aumonencTere  aeNbHBIX TEHOBY», «l'eHeTnueckue KapTel pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTnka mojia», «3aKOHOMEPHOCTH HAacCJEIOBaHMS,
CLHEIUICHHOIO C MoJoM», «KapuoTumel uyenoBeka M KUBOTHBIX», «Bubl
U3MEHUMBOCTWY», «MonudukannonHas M3MEHUYUBOCTHY», «HacnenoBanue pesyc-
(paxTopay, «I eHeTrka rpymi KpoBu», «MyTallnoOHHasE ©3MEHYUBOCTh.

O6opynoBaHue: MOJEIU-aNTIUKauu  «MOHOTHOPUAHOE CKpPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukpomnpenapar «Jpozoduna» (HOopma, MyTanuu
(GbOpMBI KPBIIILEB U OKpPACKU Teja), repbapuit «I'opox moceBHO.

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylnbTaToB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIIMOHHON M3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PAJIa U BApUALIMOHHON KPUBOW.

Jlaboparopnas pabora Ne 7. «AHanu3 myrauuii y apo30¢puiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas padbora No 2. «CocraBjieHHMEe UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOI HH.

Cenekiusi Kak HayKa W IpOLECC. 3apOKICHUE CEJEKIIMU U JTOMECTUKAIU.
Yuyenne H. W. BaBunoBa o0 ueHTpax MPOUCXOXKIACHUS W MHOTr0o0pasus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOXKIECHHUS JOMAIIHUX KUBOTHBIX. CopT,
IIOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbI U MHAWBUYATBHBII OTOOPHI B
CEJICKIIUM PAaCTeHH M KUBOTHBIX. OnEeHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAWHT. Yucras nuHus. CKpenMBaHWE YMCTBIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HeponcTBeHHOe CKpellMBaHHE — ayTOPUIUHT.
Otpanénnas rtulOpuamzauuss U e€ ycrnexu. VCKycCTBeHHBbIA MyTareHe3 H
IOJIyYCHUE TOJIUIUIOUAOB. JIOCTMKEHHSI CENEKLUU PACTEHUM, KUBOTHBIX U
MHKPOOPTaHU3MOB.

brorexHonorus Kak OTpaciib MPOM3BOJACTBA. ['€HHas WHXKEHEpUs. OTambl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
uHXeHepus. Kiierounbple KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTuuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuubl U cxembl: kapTa «lIeHTpbl MPOUCXOXKIEHUS U MHOr00O0pasus
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padotsl akanemuka M. @. lBanoBay,
«Ilomummonausy, «OOBEKTH OWOTeXHONOTUK», «KieTtouHble KyJabTypbel U
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOAOB M KOPHEIIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sMCTBEHHBIC PACTCHHS .



JlabGopaTopHble 1 NpaKTUYeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METOABI U JIOCTUKEHHUSI CEJIEKIMHM PACTCHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHCHBITATEIbHBIA  Y4aCTOK, B TEIJIMYHOE XO35AUCTBO, JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. IBosronoHHasi OMOIOTHSA.

[Ipennochlyiku BO3HUKHOBEHUSI JBOJIOIMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopust U €€ MecTo B Ouonoruu. BrnusHue 3BOMIOIMOHHONW TEOPHUH HA Pa3BUTHE
OMOJIOTUH U JAPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lameoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
MOSIBJIGHUSI BUJOB B MaJCOHTOJOIMYECKON JIETOMHCH, NEPEeXOIHbIe (OPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpPHONOTUYECKHE: CXOJICTBA M DPA3IUYUsl 3MOPUOHOB Pa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: T'OMOJIOTMYHBIC, AHAJIOIMYHBIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXHUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX NyTEed y BCeX
OpPraHU3MOB.

OpomonnonHass Tteopus Y. JlapBuna. Ilpennoceuikym  BO3HUKHOBEHMS
JapBUHU3MA. J[BIKyIME CUJbI 3BONIOLMHM BUAOB 1O JlapBuHY (M30BITOUHOE
pa3MHOKEHUE TPU OTPAaHUYEHHOCTU PECYpCOB, HEONpeaesNEHHas M3MEHUYUBOCTD,
O6opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boioruu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomtouus. [lonynanus kak eIUHUIA BUIA U SBOJIOLHH.

JBuxymue cuibl (GpakTopbl) SBOMIOLMHA BUJIOB B Ipupoae. MyTannoOHHBIN
npouecc U KOMOWHATHMBHAs W3MEHYHMBOCTH. llomynsiiimoHHbIe BOJHBI U Jperd
reHoB. M30Js1us 1 MUTpalus.

EctrectBennbiii oT00p — HampaBnsomuid (aktop sBogouun. Dopmbl
€CTECTBEHHOr0 0TOOpA.

[IprcnocoOIEeHHOCT, OpPraHu3MOB KakK pe3ynbTarT 3BoJouuH. [Ipumepbl
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMop(o3bl U UIHOAIAITAIIH.

Bun wu BunmooOpasoBanue. Kputepun Bujma. OcHOBHBIE  (QOpPMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MaxkposBomtouus. DopMbl  3BOMIONUM:  (uUIETUYECKas, JAWBEPreHTHas,
KOHBEPreHTHas, napajuieibHas. HeoOpaTuMOCTh 3BOIOIUN.

[IponcxoxaeHne OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs pagualus.

JdeMoHcTpanuu:



[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuue! 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoJIbIIIH
MO3BOHOYHBIX ~ KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyimectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB PACTCHUI»,
«MHoroobpazue  mopoa  KHUBOTHBIXY, «Ionmynsunmy, «MyranuoHHas
U3MEHUHUBOCTHY», «ApomMopdo3bl», «Hamoamanrtamun», «OOmas aereHepanus,
«/IBmwxymue cunbl 3Bomouun», «Kapra-cxema wapuipyra mnyremectBus Y.
HNapsuna», «boprba 3a cymectBoBanue», «IIprucmocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE», « IKOJOTUUECKOE BUI000PA30OBAHUE.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIONOB W CeMsH, KouteKnus «[Ipumepbl 3alMTHBIX MPUCITIOCOOTICHUN Y
KUBOTHBIX», MoJieJb «OCHOBHbIE HANpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, KoJulekiusi «DopMbl COXpPaHHOCTU
HCKOMAaeMbIX JKMBOTHBIX U pacTeHWil», wmonaenb ammukauus «llepekpéct
XpOMOCOM», BIIaXHbIe TpenapaTel «Pa3Butue Hacekomoro», «Pa3Burue
JSTYIIKWAY», MUKporpenapar «Jpozoduna» (Hopma, myranuu (HOpMbl KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble M IpakTU4ecKne padoThbl:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPHUION.

JlaGoparopras padora Ne 2. «OmnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HM HA 3eM.ie.

JloHayuHblE TPEACTABICHUS O 3apOXICHUM KW3HU. HayuyHble rumoressl
BO3HUKHOBEHHUSI JKM3HM Ha 3emJie: a0uoreHe3 W TaHCHepMus. XHUMHUYECKas
ABOMIONMSI. AOWOTEHHBIM CHUHTE3 OpPTraHWYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKICHUE XMMHUUECKOM 3BOOIMU. HavanbHbIe 3Tanbl
ouonornueckoil spomroruu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX 3SBOJIOLMS.
dopMHUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam u nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickasi 3pel. llameo3oiickas spa u €€ mnepuoabl: KEeMOPHUICKUI,
OPJIOBUKCKHM, CUITYPUNCKUI, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me30301cKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MaJEOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€H OBBIM.



XapakTepUCTUKa KJIMMaTa M TeOoJIOTMYECKHX mpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIIMU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl H
*KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak oOTpaxkeHue -HBoJonuu. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak HayKa. Pa3BuTue npencraBieHui o
MPOUCXOKIACHUU YeJNOoBeKa. MeTolbl H3ydeHHs aHTpornoresesza. (CxoacTBa H
paznuyus 4yeoBeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MTOJIOKEHHUE YEIOBEKa.

JBmxyime CHJIbI (axTopsl) AHTPONOT€HE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbI 0TOOp. OOLECTBEHHbI 00pa3  KU3HH,
M3TOTOBJIEHUE OPYJUU TPY/a, MBIILJIEHUE, PEYb.

OCHOBHBIE CTAaJIUU U BETBU HBOJIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeloBek
ymenbli, YenoBek npaMoxoasmui, YeloBeK HeaHAEpTalbCKuil, YenoBek
pazymHblii. HaxXoIKuM HMCKONAeMbIX OCTATKOB, BpeMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPYAU.

Yenoseueckne  packl. OCHOBHBIE  OOJIBIIME  pPacChl:  ©BPOICOHIHAS
(eBpasuiickas),  Herpo-aBCTpajioujHasi  (SKBaTOpUalbHasi),  MOHTOJOUIHAsS
(a3maTcko-amMepuKkaHckas).  YepTbl  MPHUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEeJIOBEUECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUs. EMWHCTBO uenoBeYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxembl: «Bo3aumkHoBeHne ComHEYHOM cHUCTEMBI», «Pa3BuTHe
opranuueckoro Mwupa», «PactutenbHas kietka», <«OKuUBOTHas  KJETKay,
«IIpokaprornueckass kjieTrka», «CoOBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKA W YEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eNloBeKay, «/IpeBHeimue moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JTIOJIN», «HeToBeuecKkue pach».

O6opynoBanue:  mymspku — «lIpoucxoxaenue — demoBeka»  (OOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAHbOHIIA), CJCNKUA WU
M300pakKeHUsT KaMEHHBIX OpYIWi TMEePBOOBITHOIO YelOoBeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOia), TeOXpoHoJoruueckas Ta0Onuma, kouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX JKMBOTHBIX U PACTECHUI».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

[IpakTnueckas padora Ne 1. «M3yyeHue MCKOMAEMbIX OCTaTKOB PacCTEHUH U
YKUBOTHBIX B KOJUICKITUSIX.



DKcKypeust «IBOJIOIUSL OPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaY4HBIM WJIH KPaeBEIUECKHUI My3€ll).

Tema 3. OprannzMsbl 4 OKpYy Karolasi cpeaa.

DKoJorus Kak Hayka. 3aJa4ud ¥ pa3zesbl 3KOJIOTHH. MeToIbl SKOJIOTrMYECKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa36eMHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Okonornyeckue ¢akrtopel. Kiaccudukanus 3KOJOTHYECKUX (PaKTOPOB:
abuoTnueckue, OHMOTUYECKHME M AaHTPOIOreHHble. JlefcTBHE SKOIOrMYeCcKUx
(bakTOpOB HAa OPTraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepruoan3m.
[IpucnocoGnenns  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKMX  (DaKTOpPOB.
buonornueckue puTMBI.

buornueckue (baxkTopEI. Bunrsr OMOTHYECKUX B3aUMOJEHUCTBHIL:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOUO03 U ero (opmsl. [lapasutusm, koomnepaius,
MyTyaJIu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIHU3M,
HeWTpanu3M. 3HaueHHEe OMOTUYECKUX B3aUMOJCUCTBUN JJIsl CYIIECTBOBAHUS
OpPraHu3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU Tomyiasuuu. OCHOBHBIE MOKa3aTeld
HOIMYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpauus. JmHaMuka 4yucIeHHOCTH MONYJISIUUU U €€ PEeryJIsLus.

JemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['ekkensp.

Tabmuuel u cxembl: kapta «lIpuponsbsie 30HBI 3emin», «Cpenbl oOUTaHUA
opranu3sMoBy», «Poronepuoausm», «llomymsauun»y, «3aKOHOMEpPHOCTH pOCTa
YUCJICHHOCTH NOMYISIUU UHDY30puu-TYhenbkuy, «lluiiensie nenm».

JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlabopatopnas padota Ne 3. «Mopdonorudaeckne ocOOEHHOCTH PAaCTCHHUI W3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHHe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktnueckasa padora Ne 2. «Ilogcu€r mioTHOCTH MOMYISIIIUI pa3HbIX BUIOB
pacTeHUN».

Tema 4. CooOuiecTBa M IKOJIOrH4ECKHE CHCTEMBI.

CooOuiecTBO OopraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHUAOBasd,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenas). Bunbl-nomunantsel. CBs3u B
OHoIeHO3E.

DKoJIoTMYecKUe CcucTteMbl (dkocucTembl). I[loHsiTue 00 »dKocucTeMe U
ouoreornieHoze. DOyYHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: MPOAYIECHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpodpuueckue (muIIEBbIE) YpOBHU 5SKocucTeMbl. [lumieBble 1Henu u  CeTH.
OcCHOBHBIE TOKa3aTeaM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. IKOJOTUYECKUE
OUPaMUJbl:  MPOAYKLUHH, YHMCICHHOCTH, OuoMacchl. CBOHCTBA 3KOCUCTEM:
YCTOMYUBOCTb, CAMOpPEryJisilius, pazsutue. CyKIeccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMA XBOWHOIO
WM HIMPOKOJIUCTBEHHOIO JIeca.

AHTpOIIOT€HHbIE ~ YKOCHUCTEMBIL.  ATpO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorndeckoe u X039WCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akTop ycTOMYMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMIie.

Yuenue B. . Bepranckoro o 6uocdepe. ['panuipl, coctaB U CTPyKTypa
ouochepsl. Kupoe BemectBO M ero Qgynkuun. OcobeHHocTu Ouochepbl Kak
rno0anbHOM SKOCUCTeMBI. J[MHamMuueckoe paBHOBecue M oOpaTHas CBsS3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yIriieposa,
a3oTa). 30HaNLHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eminn. AHTpororeHHble U3MEeHEeHus B ouocgepe.
I'moGanbHbIE YKOTOTHYECKUE TPOOIIEMBI.

CocymecTBoBanue IPUPOABI " YEJI0BEYECTBA. CoxpaHeHune
OuopazHooOpa3usi Kak OCHOBa ycTouMBOCTH OMocdepbl. OCHOBA parmOHATILHOTO
yIpaBJi€HUs] MPUPOJHBIMH pecypcaMH U UX HUCHoJb30BaHUe. JlocTukeHus
OMOJIOrUU U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toprpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie cooOuiectBay, «llemn nuTanus», «IKOJOTHUECKas MHPAMUAAY,
«buocdepa u yenosek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « JKOCUcTeMa
XBOWHOro Jyeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JIEWUCTBUSA HAa IPUPOAY», «BaxHeWmne HMCTOYHHUKHU
3arpsi3HEHUs BO3JlyXa M I'PYHTOBBIX BOn», «[louBa — BakHeilIias cocTaBistonias
ounocheprr», «DakTopsl Aerpagauuu nouBy», «llapaukossiii 3ddexT», «DakTopsl
paZOaKTUBHOTO 3arpsAsHeHust Ouocdepr», «OOmWas cTpykrypa Ouocheps,
«Pacripoctpanenune xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Ouochepsl»,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

O6opynoBanue: Mojenb-anmaukanus «TunudHble OMOLIEHO3bI», Tepbapuit
«PacturenbHble cooliecTBa», Koekuuu «buouenos», «Bpeaurenn BaxxHeHmx
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu W KOJJIEKIMH pacTeHUH U
’KUBOTHBIX, MPUHAJIEKAIINE K PAa3HBIM SKOJIOTMYECKUM TpyIIaM OJHOTO BHJA,



Kpacnass kuura Poccuiickoit ®epepannu, H300paXeHUS OXpaHIEMbIX BHUIOB
pacTeHHI U )KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmuBarlOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUS  OOyYalomMMHUCA IporpaMM  CpEIHero oOmero  o0pa3oBaHMUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUS, TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpenMera «buonorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMHU, MPHUHATHIMU B OOIIECTBE MpaBUJIAMH U HOPMaMH
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XKCHHs, OEpPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HACIEAHIO U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH MO3ULKENH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJILHON JAESTEIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBaKCHHUE
3aKOHA W TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHHOCTH TIPU CO3JaHUU
y4eOHBIX TMPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U O0BSACHATH €€;

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIBCKAX 3a7ad, YBAKUTEIHLHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJICHHH CIHOPHBIX BOMPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOU TPaXJaHCKOU WJIEHTUYHOCTH,
MaTpUOTHU3Ma, YBaXEHHS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH II€pe
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIECIUIO U MaMSITHUKAM TPUPOIHI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRa,;

uaerHas yoexxIEHHOCTh, TOTOBHOCTh K CHOY)XEHHUIO M 3ammuTe OTeuecTra,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOI0 HAPOa,;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OILICHMBATh CHUTYAllMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS IIEHHOCTEH CEMEHHOW JKU3HU B COOTBETCTBUH C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;



MMOHUMAHUE YMOLMUOHAIBHOTO BO3/ICUCTBUS )KUBOIM IPUPOJIBI U €€ EHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHHWE W pealu3alus 3J0pOBOro M 0Oe30macHoro oopasza KU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€e301acHOro MOBEACHUS B CUTYaLIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpEC K pa3NuyHbIM cdepam NpodheCcCHOHATBHON JeATEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 1IEJIECOO00pa3HOE OTHOIIEHHWE K MPHUPOJAE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IJJAHUPOBAHUSA TOCTYIKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaloIeH CPebI;

OCO3HAaHME TJI00AIBHOI0 XapakTepa JKOJIOTMYECKUX MpoOJjeM U TIyTed ux
pelleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU H3YYEHHH OHOJIOTHUU
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHSI B JKOCHUCTEMAaX, OXpPaHy BHUJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaIoIIei
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCIEACTBUA NPEATPUHUMAECMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBILIJIEHUS], SKOJIOTUUYECKON KYJIbTYPBIL,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTHU 3KOJIOTUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YHUTATEJIbCKOW KYJbTYpPbl KakK CpelICTBa
B3aMMOJICVCTBHS MEXAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(dbopMUpPOBAaHUN PAIMOHAITBHOIO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MpEeACTaBICHUS] 00 OKPYXAIOIeM MHUPE Kak O €IUHCTBE MPHUPOJIbI, YEJIOBEKA U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JIaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PeCypcHble  MPOOJeMbl  Pa3BUTHUSA
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
oOecrieueHus:  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOIHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, (GopmMupyemoit
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAHME CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM HCIOJIb30BaTh IOJlydaeMble 3HAHUS [JIsl aHajdu3a |
OOBSICHEHUS SBJICHUIN OKPY)KAIOIIEro MUpa U MPOUCXOASAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENLHO HCIONIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHUE LEHHOCTM HAYYHOH JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MUCCIEA0BATEIBbCKYIO IEATEIbHOCTh UHINBUIYAIbHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOCHHSI ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUS OOYUAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrus, SIBICHHE, IPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUSA (MO3HABaTEIbHbIE, KOMMYHHUKAaTHBHBIE,

PEryJIsSTUBHBIE), o0ecIreunBaroIIne dhopmupoBaHue G YHKIIMOHATBHOM
IPaMOTHOCTH ¥ COIMAJIBHOW KOMIIETEHIIMA OOYyJaroNuXxcs, CIIOCOOHOCTh
oOy4arommxcs UCIOJIb30BAaTh OCBOCHHBIEC MEXIUCITUTUIMHAPHEIE,

MHUpPOBO33pEHUYECKHUE 3HAHWsI W yHUBEpCAlbHBIE y4deOHBIE JCWCTBUA B
ITO3HABATEIBbHON U COLMATIbHOM ITPAKTHUKE.

MeranpeaMmeTHble pe3ylbTaThl OCBOEHHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCTOJb30BaTh MPH OCBOCHUU 3HAHWM NPUEMBI JIOTMUYECKOTO MBIIICHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh WX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3M C IPYTUMU TTOHSATHUSIMH );

ONpEAeNATh UENU JACATEIbHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUU UX
JTOCTHYKEHHSI, COOTHOCUTD PE3YJIbTAThI IEATEILHOCTH C TIOCTABICHHBIMU HEISM;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS 111 OObSICHEHUS ()aKTOB U SBJICHUM
YKVBOU TPUPOJIBL;

CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHAYKTUBHBIC, MICNYKTHUBHBIE, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

IPUMEHATD CXEMHO-MOJIETIbHBIE ~ CpelcTBa  JUIs PEICTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIICHWN B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEUMH  PA3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHIE eHCTBUSA:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JMYHBIE BHUABl JEATENBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalLHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX U COLIMAIIBHBIX MPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MMOHATUSAMHU U METO/IAMH;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh ILIEJICHAIIPABIICHHBIM IOUCK IEpEeHOca CPEJICTB M CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHUS B I03HABATEJBHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBbIE WJEH, MpEAJIaraTh OPUTHMHAIbHbBIC MOAXOAbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UpPOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosornueckoil MHGOpMaMu, HEOOXOAUMOM I BBIMOJHEHUSI y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaAMOCTOATENIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  TpEeACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYIbl, aO0peBUaTypy, HOMEHKIATYpYy,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  pPACIIO3HABaHUS WM 3allUThl  MH(}OpMaIuw,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILIECTBJIATh KOMMYHHUKALIMH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJlayy, YYUTHIBATb MHTEPECHl U COIJIACOBAHHOCTH MO3ULUNA APYTMX YyYACTHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOLIEHUS U B3aUMOJEHUCTBUSA, TOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M WHAMBHIYyaJIbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX JEUCTBUA C Y4ETOM OOIIMX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOM padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTETMUYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YUYEOHBIX CUTYAIUIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 3a7jauu B 00pa3oBaTeIbHOMI
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX O0O0JIaCTSAX 3HAHUM, IOCTOSHHO TOBBIIATH CBOM OOpa3oBaTeNbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOLUECCOB, MX pEe3yJbTaTOB H
OCHOBaHMI, UCHOJB30BaTh MPUEMBI peduieKCUU 7Sl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMAaTh MOTHMBBI W apryMEHTHl JPYTHX IIPH aHAJIU3€ pe3yJbTaToB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MO3ULIUU JPYTOro YEIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
peoOpa3oBaHUIO 3HAHUN, BUABI AEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX ¢ Oumosorueidl. B mporpamme mnpenmMeTrHbie
PE3yNbTaThl IPEICTABIEHBI IO roJaM 00y4YeHUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUA ydyeOHOro npenmera «buonorus» ¢ 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHWHBI MUPA U HAYYHOI'O MHUPOBO33PEHHS, O BKIAAE POCCUHCKUX H
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHMOHATIBHOU
IPaMOTHOCTH Y€JIOBEKa JJI PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBAaTh COJEpP)KaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHI:
KHU3Hb, KIETKa, OpraHuM3M, MeTaboiu3M (0OMEH BeIIeCTB M IpeBpalleHHE
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, LEHTpajbHas J0rMa MOJEKYJIApHOM Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HEHTpax MHOrooopasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpenenars rpaHulibl
UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHUW, OPraHU3alHsl U IPOBEICHHE
OMOJIOrMYECKOT0  IKCIEPUMEHTA,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIAEAYEeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX



pE3yJIbTAaTOB, MCIOJb30BAHHBIX HAyYHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JieJ1aTh BBIBO/IbI HA OCHOBAHMH IOJIYUE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: 0OMEHa BEUIECTB W MPEBPAILCHUs] SHEPIUHU B KIIETKE, (POTOCHHTE3a,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, WHIUBUAYAIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS AJII OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUI NPUHATUS MPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KHU3HU C Menplo obOecrieyeHus Oe30MacHOCTH CBOErO 30POBbS U 3/I0POBbS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOJHON Cpeie, MOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JTOCTUKEHUIM
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTHIA U1l PalMOHAIBHOIO
IIPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACIEAOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUA JUIsl NPEJCKa3aHUsl HACJIEIOBaHUS IPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOYAIOLIYIO TICEBAOHAYYHbIE 3HAHUA U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccOoBOM MH(OpMAaIuU, HAyYHO-TOMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
0000111ast OMOIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTUHBI MHMpa U HAy4YHOTO MHUPOBO33pPEHHUS, O BKJIAJE€ POCCUMCKHUX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa Ui PEILeHUs AKU3HEHHBIX 3a/1a4;

YMEHHE paCKpbIBaTh COJEpKaHUE OWOJIOTMYECKMX TEPMHUHOB M TOHSATHIM:
BUJ, MONYJISAIMsSA, TeHOPOH I, SBOJIOLHUS, ABUKYIIUE CUJIbI ((PaKTOpPbI) HBOIIIOLMH,
PUCTIOCOOJIEHHOCTh OPTraHU3MOB, BU000Pa30BaHUE, HKOJIOTHYECKHE (HaKTOPHI,



HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHThl, LENU MUTaAHUS,
AKOJIOTHMYEcKasi mupamua, OuoreoreHos, onochepa;

YMEHHE u3Jaratb OWOJOrMYecKne Teopuu (IBOMOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenust o 6mochepe B. WM. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
ONMCAHKE JKWBBIX CHUCTEM, IPOIIECCOB W SIBICHHM, OpPraHU3aiusi U TMPOBEIACHUE
OMOJIOTHYECKOTO  JKCIIEPUMEHTAa,  BBUIBI)KCHHE  THIIOTE3bI,  BBISBJIICHHC
3aBUCHUMOCTH MEXIY HCCIEAYeMbIMA BEIUYMHAMHU, OOBSICHEHHE TONYy4EHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHA, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATh CYIIECTBCHHBIC MPU3HAKK CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHUJOB, TMONYJSLMMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoIeHO30B ¥ JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
W3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCHIOCOOJICHHOCTH
OpPraHW3MOB, JEHUCTBUA OKOJOTMYECKUX (PAKTOpPOB HaA OpPraHU3MBI, TMepeHoca
BEIICCTB M TOTOKAa JHEPTrUHM B HKOCUCTEMAaxX, AaHTPOIOICHHBIX HW3MCHCHHHA B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OHOre€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIE 3HAHUS i1 OOBSICHEHUS OMOIOTHMYECKHUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C IeNblo obecriedeHns OE30MacHOCTH CBOETO 30POBBS U 3I0POBBS
OKPYKAIOIIUX JIFOICH, COOIOIEHUSI HOPM TPAMOTHOTO MOBEJCHUS B OKPY>KaIOIIeh
OPUPOIHON Cpelie, TMOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUN
COBpEMEHHOW OMOJIOTHH JIJIsl pAllMOHATIBHOT'O MPUPOIONOIb30BAHNUS;

YMEHHUE peliaTh 3JEMEHTapHbIE OMOJOTHYECKHE 33a[auH, COCTaBISATh CXEMbI
NepeHoca BEUIECTB U HYHEPTUU B IKOCHUCTEMax (LIeTH MUTAHMUS);

YMEHHE BBINOJHATH J1a0OpaTOpHBbIE M MPAaKTHUECKHE pPabOThI, COOIOIAThH
npaBuja Ipu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPHUTHYECKH OIIEHWBAaTh W HMHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAaIUU, HAYYHO-TIOMYJISIPHbIC
Marepuaibl),  pacCMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOJIOrMYECKYI0 MH(MOPMAIIUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN armapar OWOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmioreka [IOK
L broxoria kai rayka 2 05 05 https://m.edsoo.ru/7f41¢c292
bubmioreka [IOK
2 XK 1 0 0
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHUYECKHUH COCTaB U CTPOEHUE KIETKH 8 0 1 https://m.edsoo.ru/7fA1c292
bu6moreka [JOK
4 XK 6 1 0
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 0 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
HacneacrBeHHOCTh U U3MEHYHMBOCTD bu6moreka [JOK
6 8 0.5 15
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 0 0 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41c292
bubmioreka [IOK
8 P 1 1 0
FIEPBEOE SRS https://m.edso00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4



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 KUIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOT U 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
1
3 OpranusMbl u OKpy>Kaiomas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Eubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5



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

HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTrBo 4yacoB DJIeKTPOHHbBIE
Ne Hara undposBbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bceero H3YYCHUS oOpa3oBare/ibHbIE
padoThI padoThI

pecypchbl
bubmioreka [IOK

1 buonorus B cucreme Hayk 1 0.5 0 07.09.2023 httpsillm.edsoo.ru/86366122

https://m.edso00.ru/863e632a
Mertoapl MO3HaHUS )KUBOM TPUPOJIBIL.

) ILp. Ne 1 «Mcnonb3oBanue 1 0 05 bubmuorexa LIOK
pa3IMYHBIX METO OB IIPH U3yYEHUU ' 14.09.2023 | https://m.edso0.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY

3 buonornueckue cucTemsl, MpOIECChl 1 0 0 bubmmorexa [IOK
U X U3y4eHue 21.09.2023 | https://m.eds00.ru/863e6564

4 XuMHUECKHI cocTaB KieTku. Boga u 1 0 0 bu6mmoreka [JOK
MUHEpaJIbHBIE COU 28.09.2023 | https://m.edsoo.ru/863e674e

bu6mmoreka [JOK

5 b .C 0 1 0 0

CAICH, T-OCTAR T CTPOCHHE DETIOB 05.10.2023 |  https://m.eds00.ru/863e6b72
®depMeHTbl — OUOJIOrMYECKHe
kartaymm3aropsl. JI. p. Ne 1
6 «3y4yeHne KaTaIuTHd eCKOI 1 0 0.5 bu6amorexa [IOK
v ' 12.10.2023 |  https://m.eds00.ru/863e6b72
aKTUBHOCTU (DEPMEHTOB (Ha
MpUMEPE aMUJIA3bI UITH KaTala3bl)»
bu6moreka [JOK

7 LI 1 0 0
YraeBopsL. Jlmn et 19.10.2023 | https://m.eds00.ru/863e6870

8 Hyxkneunoseie kucinotel. AT® 1 0 0 bubmotexa [JOK



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

26.10.2023 | https://m.edsoo.ru/863e6d5c
Hcropust 1 METOIbI U3yUYCHUS
9 kietku. Kimeroynas reopus. Kiertka 0 bubmorexa HOK
: T pHs. B 09.11.2023 | https://m.edso0.ru/863e6e88
KaK LIeJIOCTHAs )XUBasg CUCTEMA
10 KonTtponbHas pabora Ne 1 0 16.11.2023
CrpoeHue 3yKkapuoTU4 €CKON
kietku. JI. p. Ne 2 «3yuenue
N bu6mmoreka [JOK
CTPOEHUS KJIETOK PacTeHUH,
1 JKUBOTHBIX, TPUOOB U OaKTEPHUil 10 0.5 23.11.2023 https://m.eds00.1u/863e6ff0
TP P A A https://m.eds00.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOITperapaTax 1 UX OMUCAHUE»
bu6mmoreka [JOK
12
Obmen BemecTs nim Merabomsm 0 30.11.2023 | https://m.edsoo.ru/863e766¢
bu6moreka [JOK
13 PorocuHTe3. XeMOCHHTE3 0 07.12.2023 | https://m.edsoo.ru/863e7c98
. bubmotexa [JOK
14 D o 0
HEPTETHHCCKHIT OOMEH 14.12.2023 | https://m.edsoo.ru/863e7aae
JKu3HEHHBIN LUK KIeTKHU. JleneHue
.M JJLp. Ne3
15 z;e:g;o eII/I;I(:MI/ITia B KJIETKaX 0.5 bubmorexa TIOK
A ' 21.12.2023 | https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKa JyKa Ha TOTOBBIX
MUKpOITperapaTax»
16 buocuntes O0enka. Peakius 0 bubmioreka [IOK
MaTPUYHOT'O CHHTE3a 28.12.2023 | https://m.edsoo.ru/863e796e
bu6moreka [JOK
17 T —0 0 0
PaHCIGIIA HOCHHTES beika 11.01.2024 | https://m.edsoo.ru/863e796e
18 HexkneTtounsie ¢popMBbl )KU3HU — 0 bubmmorexa LIOK



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

BUPYCHI 18.01.2024 | https://m.edso00.ru/863e7540
bu6moreka [JOK
19 @opMBbI pa3MHOXKEHHST OPraHU3MOB 0 25 01.2024 https://m.eds00.ru/863e81h6
R https://m.edsoo.ru/863e831e
. bubmoteka IJOK
20 M 0
enos 01.02.2024 | https://m.edsoo.ru/863e7f4a
OOpa3oBaHue 1 Pa3BUTHE TIOJOBBIX
kierok. OmnonorBopenue. JI. p. Ne 4
21 «M3ydeHne CTpOCHHS T0JIOBBIX 0.5 bubmmorexa [IOK
. P ' 08.02.2024 | https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOITpenapaTax»
99 NuauBuyansHOE pa3BUTHE 0 bubmuorexa [IOK
OpPraHU3MOB 15.02.2024 | https://m.edsoo.ru/863e8436
93 I'enetnka — Hayka o 0 bubmotexa [JOK
HACIIEJICTBEHHOCTH U U3MEHUYHUBOCTH 22.02.2024 | https://m.edsoo.ru/863e86f2
3aKOHOMEpPHOCTH HaCIIeIOBAHUS
24 MpU3HAaKOB. MOHOTHOPHIHOE 0 bubmorexa [JOK
P ' paA 29.02.2024 | https://m.eds00.ru/863e8878
CKpeIIUBaHUe
UTHOPUIHOE CKpEIIMBaHUE. 3aKOH
25 iIICSaBI/II():I/IJI\I/IOFO HaI:JJII: OBaHUSs 0 bubmorexa [JOK
A 07.03.2024 | https://m.edsoo.ru/863e89a4
IPU3HAKOB
CueruieHHOE HaclieOBaHHUE
26 npu3HakoB. JI. p. Ne 5 «3yuenue 05 bubmuoreka LIOK
pe3yJIbTaTOB MOHOTHOPUIHOTO U ' 14.03.2024 | https://m.edsoo.ru/863e8c60
JUTHOPUTHOTO CKPEIIUBAHUS »
97 I'eneruka mona. HacnenoBanue 0 bubmoteka [JOK
MIPU3HAKOB, CIEIUICHHBIX C I10JIOM 21.03.2024 | https://m.eds00.ru/863e8c60
28 H3menuuBocth. HenacnencrsenHnas 0.5 Bbu6moreka [JOK



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

U3MEHUUBOCT. JI. p. Ne 6. M3yuenue 04.04.2024 | https://m.edsoo.ru/863e8efe
MO (PUKAIIMOHHOM U3MEHYHUBOCTH,

MMOCTPOCHUE BAPUALIMOHHOTO Psijia U

BAPUALMOHHON KPUBOID)

Hacnencreennast uaMeHUMBOCTS. JI.

29 p- Ne 7. « Ananus myrtanuii y 1 05 05 bubmotexa [JOK
JPO30(HITBI HA TOTOBBIX 11.04.2024 | https://m.edsoo.ru/863e8efe
MUKpOIpernapaTax»

bubmioreka [IOK

30 Perteriia vienonexa 1 0 0 18.04.2024 | https://m.edsoo.ru/863e8d78
O06001IEeHnE IO TEME

31 «HacnenctBeHHOCTh U 1 0 0 95.04.2024
W3MEHYMBOCTH OPTaHU3MOB

bu6mmoreka [JOK

32 (CeIeRIL Kak Hayka it mpoiece . 0 0 02.05.2024 | https://m.edsoo.ru/863e9214
MeTobl ¥ TOCTHIKEHUS CENeKIINH

33 pacTeHui M )KUBOTHBIX. 1 0 0 bubmmorexa [IOK
buorexHonorus Kak oTpacib 16.05.2024 | https://m.edsoo.ru/863e9214
MIPOM3BOICTBA

bu6mmoreka [JOK
34 Konrpoxbias pabora 1 1 0 23.05.2024 | https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 3 4

I[TPOTPAMME



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 KUIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIUS U METO/IbI €€ U3YUYCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPEACTaBICHUN 1 bubmmoreka LIOK
00 PBOJIIOIUH https://m.edso0.ru/863e9570
bubmioreka [IOK
3 Mirkpoopomors 1 https://m.edso0.ru/863e9cle
[Momymsiuust Kak 3J1eMeHTapHast
€IMHUIIA BUJA U YBOIIOLIUH.
4 JIi16op2TopH£alm pabora J]\lfg 1 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOTHYECKOMY KPUTEPHUIO»
5 JIBrKyIme cuibl (3JIeMeHTapHbIe 1 bubmmotexa [IOK
(hakTOpbI) IBOTIOIHNH https://m.eds00.ru/863e9da4
. bubmorexa LIOK
6 EctectBenHsbIi 0TOOD U €ro (GOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3BOMIIOLINHN:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3oBanue. JlabopaTopHas 1 05 bubmuotexa [IOK
paborta Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OpPraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay
3 Hamnpasnenus u nytu 1 bu6mmoreka LIOK

MAaKpO3BOJIIOINH

https://m.edsoo.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

HeobpatumocTs 3BoMmoOINHN

Ucrtopus xu3Hu Ha 3emiie U METO/Ibl

10 "
e€ n3y4yeHust

11 ['unoTe3sl MPOUCXOXKACHUS KU3HU bubmotexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6

12 PazBuTHe Xu3HM Ha 3eMJie 0 3paM U bubmotexa [JOK
nepuosiam https://m.edso00.ru/863eabbe
OCHOBHBIE 3Tanbl FBOJIIOLUH
PacTUTEIBHOTO U )KUBOTHOI' O MUPA.

13 [IpaxTnueckas padora Ne 1 05 bubmuoreka LIOK
«M3yueHue nckonaeMblX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUTEKLIUSAX»

14 CoBpemeHHas crucrema bubmmorexa [IOK
OpPraHUYECKOro MUpPA https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIOLHUS YeTOoBeKa (aHTPOIOT €HE3) https://m.eds00.ru/863eac2c
JBuxymime cuibl (pakTopsl) bubmmotexa [IOK

16
aAHTpPOIIOT€HEe3a https://m.edso00.ru/863ead44

17 OCHOBHBIE CTaJJUH 3BOJIOLUU
4eroBeKa

18 YenoBeueckue pachl U MPUPOJIHBIE bubmuorexa [IOK
aJanTalyy 4eIoBeKa https://m.edsoo.ru/863eaea?2
Pe3epBHblii ypok. O00011€HIE 110

19 TeMe «BO3HUKHOBEHHUE U pa3BUTHE
JKU3HM Ha 3emiie»

20 DKoNorust Kak Hayka

21 Cpenpl 06UTaHUS U SKOJIOTHYECKHE bu6mmoreka LIOK



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

(akTopsl

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

AbGuotnueckue GaKkTOpPHI.
JlabopaTopHas pabora Ne 3.
«Mopdonoruaeckrne 0coOEHHOCTH

22 pacTeHHi U3 pa3HbIX MECT 0.5 butmmorexa [IOK
https://m.eds00.ru/863eb10e
obutanusy». JlaboparopHas pabora
Ne 4. «BnaustHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubmioreka [IOK
23 buoririeckie GakTopel https://m.edso00.ru/863eb348
DKONOrMuecKre XapaKTepUCTUKH
nonymsauuu. [Ipaktuyeckas padora
24 Ne 2 «[Toncuér motTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 Coo0briecTBa OpraHu3MoB — bubmoteka IJOK
OHoIIEeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmotexa [JOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE ITOKa3aTEIN YKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa 3kocuctem. Cykueccus
28 [IpupogHBIC SKOCHCTEMBI
29 AHTPOIIOTr €HHBIE SKOCUCTEMBI
30 buocdepa — riobanbHas bubmmorexa [IOK
JKOocHcTEMa 3eMiln https://m.edso00.ru/863ebh5e
31 3aKOHOMEPHOCTH CYILECTBOBAHUS bubmotexa [JOK

6uochepsl

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



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

32 UYenoseuectBo B Onocdepe 3emiu 1
33 Cocyl1iecTBOBaHHE MPUPOIBI U 1 bubmmoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHblii ypok. O000111€HHE TEMBI
34 «Coo011ecTBa ¥ SKOJIOTHIECKUE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO HACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 xmacc/ [Tonomapéra 1.H., Kopaunosa O.A., Jlomununa T.E. u
npyrue; nox penakiueit [Tonomapésoit M.H., O01iecTBo ¢ orpaHnueHHON
oTBeTCTBEHHOCTHIO M3narensckuii ienTp «BEHTAHA -I'PA®»; AkuinonepHoe

obmectBo «M3narenscTBo «IIpocBemnienne

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Boponuna I'.A., UBanosa T.B., Kanunosa I'.C. buonorus. [Inanupyemsie pe3ynbTaThl.
Cucrema 3aganuii , M.: «IIpocBemenue» 2017.

Axumymikud WM. 3anumarensHas 6uonorus. — M.: I[Ipoceemenue, 2008. —

192 c.

[TonroroBka k onumnuagam no ouosnoruu T. A. JloBkoBa M Aiipuc-nipec, 2011r

JIaGopaTtopHbIii mpakTuKyM bruonorus M Pecnyonukanckuii mynerumennanesntp, 2004

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

ITpumepHbie paboune mporpaMmsl IO MPEAMETaM 00s3aTENIBHON YacTH y4eO0HOro
IJ1aHa JOCTYIIHbIIICAAroramM rnocpeacTBoM nmopraja E,Z[I/IHOFO COACPIKAHUA O6IH€F0
obpasoBanus -https://edsoo.ru/Primernie_rabochie_progra.htm Poccuiickas
aJIeKTpOHHas 1Koa - https://resh.edu.ru

Enunas xoswiekuus uupoBbix 00pa3oBaTebHbIX pecypcos - http://school-
collection.edu.ru/catalog/rubr/? subject%5B0%5D=31

MeTtoauueckue Buaeoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm

https://www.uchportal.ru/load/75
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