I'oCYAAPCTBEHHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEX/IEHUE
CPEJIHAA OBIIIEOBPA30BATEJIbHAS IIIKOJIA Ne 53 IIPUMOPCKOI'O PAVIOHA
CAHKT-IIETEPBYPT'A

«ITPUHATO» «YTBEPXJIEHO»
[lenarornueckum Coerom ['bOY  mikomns Ne 53 Hupexrop 'bOY mkonst Ne 53
[Tpumopckoro paiiona Cankt-IleTrepOypra [Tpumopckoro pairiona Cankt-IleTrepOypra
npotokoi ot 21.05.2024 rona Ne 6 E.O.MaxkcumoBa

[Mpuka3s ot 21.05.2024, Ne 39/5-o0x

«ITPUHATO»
C yueToM MOTHBUPOBAHHOTO MHEHHUS
Cosera poaureneit (3aKOHHBIX MPEICTaBUTEIEH )

HECOBEPIICHHOJIETHUX 00YJaOIIIXCS
[Tporoxon ot 14.05 2024, Ne 6

«[TPUHATO»
C y4eToM MOTHBHUPOBAHHOIO MHECHHUS

Cosera o0yyaromuxcs
[Tporokon ot 14.05 2024, Ne 6

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buosiorus. ba3oBblii ypoBeHb»

it oOyvaromuxcs 10 — 11 kmaccos

Cankr- Ilerepoypr 2024



HOACHUTEJBHAA 3AIINCKA

IIpu pa3paboTke mporpamMmbl MO OUOJIOTUM TEOPETHUYECKYIO OCHOBY s
onpeseseHus] MOAXO0M0B K (POPMHPOBAHHUIO COJEpXKaHUS Yy4eOHOro IpeaMera
«buonorus» cocraBuiM: KoHuUenrtyaiabHble mnoioxkeHuss DPIrOC COO o
B3aUMOOOYCIIOBICHHOCTH IIeJied, COJEep)KaHus, pe3yJbTaToB oOOydeHus u
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, TTOJIOKEHUSI 00 OOITUX IENIAX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obOmiero oOpazoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMOJIOTHH, €€ 3HAYCHUH B MO3HAHUM KUBOUW MPUPOJIBI U 00ECIIeYeHUN
CYILIECTBOBAaHUS 4YesoBedecKoro obmiectBa. CorjlacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/IeieHbl OCHOBHBIEC (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Ja€T NpenCTaBlIeHHWE O LesiX, o0 oOuei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHHUS M Pa3BUTUA OOYYAIOUIMXCS CpEACTBAMHU
yueOHOoro mpeameta «buosorusi», omnpeaenser o00s3aTeIbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTypy, pachpeleieHue 1o pasjeinam U Temawm,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3YUEHHUsI YUYEOHOro MaTepuayia ¢ yuéToM
MEXIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa3oBaTEIbHOTO
poiiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarommxcs.

B nporpamme mno OuolIOrMM TakXe Y4YMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M MPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHOU
NESATeTbHOCTU/YUYEOHBIX JCHUCTBUIM O0OO0Yy4YarOUIUXCS MO OCBOCHHUIO COJEpKaHUs
OMOJOTNYECKOro 00pa30BaAHMUS.

B nporpamme no Ouonoruu (10—11 knaccel, 6a30BbIil YpOBEHB) peaan30BaH
OPUHIMI [PEEMCTBEHHOCTH B HW3Y4Y€HUM OWOJIOrMH, Oyarojaps 4eMmy B HeE
OPOCMAaTPUBAETCS HANPABICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMHUpPOBAaHUMEM  €CTECTBEHHO-HAY4YHOI'O MHPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTAlUN JTUYHOCTH, SKOJOTUYECKOIO MBILUIECHUS, MPEICTaBICHUN O 3J0POBOM
oOpa3e XHW3HM U OEpEKHbIM OTHOUIEHUEM K OKpYXKAloLeHd MPUPOJHOU cpene.
[ToaTomy Hapsiy ¢ U3ydeHHEeM OO0IIEeOHMOIOTUYECKUX TEOPHil, a TaKkkKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM Pa3HOrO paHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOLIECCOB B MPOrpaMMe MO OMOJOTUM YAEJIEHO BHHUMAHHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM KU3HU JJIs PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHUCJIE: MPOPMIAKTUKU HACJIEICTBEHHBIX 3a00JIEBaHUN YeNIOBEKa, MEIHKO-
TE€HETHYECKOTrO KOHCYJIbTUPOBAaHUS, 000CHOBaHUS 9KOJOTUYECKU
1eJIeCO00Pa3HOr0 TOBENEHUS B OKpY)KaloIIed NPUPOJHONW cpene, aHaiu3a
BIIMSIHUSL XO3SIMCTBEHHOM MESITEJILHOCTH YEJIOBEKAa Ha COCTOSIHUE MNPHUPOIHBIX U
MCKYCCTBEHHBIX YKOCUCTEM. Y CUJIEHUE BHUMAHUS K MIPUKJIIATHON HAMPaBICHHOCTH



ydaeOHoro npeaMera «bHoIoTHs MPOAUKTOBAHO HEOOXOIUMOCTBIO 00SCIICUCHUS
YCIIOBUH I PEIICHHS OJJHOM M3 aKTyaJbHBIX 33/1a4 IMIKOJLHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpennonaraet (GopMuUpoBaHHEe Yy  OOyYarouIuxcs
CIIOCOOHOCTH aalnTUPOBATHCA K U3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHEe cpeaHero oOiero 0o0pa3oBaHHsS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (popMupoBaHHE y OOYYAIOMIMXCSA MPEJICTABICHUN O
HAyYHOM KapTHHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOM mpupojne, e
OTIIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid ¥ SBOJIOLUHU, CO3AET
yCIIOBUSL  JUISi:  TIO3HAHWUSI  3aKOHOB  JKMBOM  MPHUPOJBI,  (POPMUPOBAHUS
(GYHKIIMOHAJIBHOW T'PAaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro obpasa
YKU3HH, YKOJIOTHYCCKOTO MBIIUICHHS, [ICHHOCTHOTO OTHOIICHHUS K XKUBOW MPUPOJIC
Y YeJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUSl UMEET TAKXKE JUISl PEeIIeHHs] BOCIUTATENbHBIX U
pa3BUBAOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHUWs,  COIMATW3AINU
oOyuaronuxcs. M3ydyenne 6uonorun oOecreynuBaeT ycioBHs sl (POpMUPOBaHUS
WHTEIUICKTYaIbHbIX, KOMMYHHUKAIMOHHBIX W  HWH(POPMAIIMOHHBIX  HABBHIKOB,
ACTETUYECKOW KYJIbTYpPHI, CIIOCOOCTBYET HMHTETpAIlMi OMOJOTWYECKUX 3HAHMHA C
IPEICTABICHUSMH U3 JIPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3HKH, XUMHH
u reorpaduu. Ha3zBaHHBIE TOJNIOKEHUS O TpeAHA3HAYECHUW YdeOHOTO MpeaMera
«buonorus» CcOCTaBUIM OCHOBY IS ONpPEACICHUS IMOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €r0 COACp)KAaHUS, TMPEACTABICHHOTO B TMpPOrpaMMme II0
OMOJIOTUU.

Ot6op conmepxkanusi yuyeOHoro npenmera «buosorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TO3UIHMHI KYyJIbTypOCOOOpPA3HOTO MOAXO0Ja, B COOTBETCTBUHU C
KOTOPHIM OO0ydYaromuecs ITOJKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHuss OO0IIEH KyJIbTYphl, OMPECISIIONINE aJeKBAaTHOE TIOBEICHUE
YeJI0BeKa B OKPYXKAIoMeld MPUPOIHOU cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HH W TPAKTHIECKOW AesTenbHOCTH. Ocob0oe MecTo B 3TOM CHUCTEME 3HaHUI
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CIIY>)KaT OCHOBOU /it ()OPMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
IIEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3AINH
OMOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypupoBaHUE COJACpKaHUA Y4EOHOrO0 MaTepualia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO € YYETOM TNPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENILHBIX OCOOCHHOCTSX JKMBOU MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aIiuu u
ABOJIIOIMHU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro mpeameta «buomorusy»
BBIJICTICHBI CIEAYIONINE COAepKaTenbHbIe TUHUU: «buomorus kak Hayka. MeTo bl
HAy4yHOTO Mo3HaHus», «KieTka kak Ouonormueckas cucrema», «Opranusm Kak



Oouonoruueckas cucrema», «CuctemMa M MHOrooOpas3ne OpPraHMYecKOro MHpay,
«OBOJIOLMS KUBOK IPUPOABDY, « IKOCUCTEMBI U IIPUCYILIAE UM 3aKOHOMEPHOCTH.

Lenp m3yudenus ydyeOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE OOYy4YalIIMMHCS 3HAaHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra MW MPUOOpPETCHUE YMEHH
UCIOJIb30BaTh ATH 3HAHUS JJIsi TPAMOTHBIX JEUCTBUM B OTHOLIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3TUNYHBIX )KU3HEHHBIX MPOOIIEM.

JoctwkeHnue 1enu u3ydeHus: yuyeonoro npeamera «buonorus» Ha 6a3o0BoM
ypOBHE 00€CTIeUrNBAETCS PEUICHUEM CIEYIOIINX 3a7a4:

OCBOCHHME OOYYaIOIIUMUCS CHUCTEMbl 3HAHUH O OMOJOTUYECKHX TEOPHUsIX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUINOTE3aX, MpaBuiax, Cly>Kalux OCHOBOM
st GOPMHUPOBAHUS TPEICTABIEHUNH O €CTECTBEHHO-HAy4YHOW KapTUHE MHUpa, O
METOJIaX HAyYHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allMU, BBIAAIOUIUXCS OTKPHITHSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopMUpoBaHUE y OOYYalOIIMXCS TMO3HABATENbHBIX, MHTEJUIEKTYyalbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHalIM3a JAaHHBIX O MYyTIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IUISAOB, MJEH M MOJIXOJ0B K H3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOT0 YPOBHS OpraHu3aliy;

CTAaHOBJICHHE y OOydarommxcs oOmed KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBICHUS OKPY>KAIOIIETO
MHUpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U ONbBITA, TOJYYCHHBIX MpPHU
U3y4eHUU OUOJIOTUH;

dbopmupoBaHue y OOy4aromMXCS YMEHHH WLIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUKA B MPAKTUYECKOM JESITEIbHOCTU YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHMS YEJIOBEKOM >KHBOMU
IPUPO/JIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEM, COOMI0ICHUS] S TUYECKUX
HOPM MPHY IPOBEACHUH OMOJOTHYECKIX UCCIIEIOBAHMUIA;

OCO3HaHUE LEHHOCTH OWOJOTrMYECKUX 3HAHWUW [UIsl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, 4151 (GOPMUPOBAHMS HAYYHOTO MHUPOBO33PEHHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH MOCJIEACTBAN CBOEH JIEATEIBLHOCTH IO OTHOLIECHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE W COOJIOJIGHHE MEp MPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmiero o6pasoBanusi «buonorus», mzydaemas Ha
06a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOJAILIUM B
cocTtaB npeaMeTHON o0nacTu «EcTecTBeHHO-HAYUYHbBIE TIPEIMETHD».



Jliist u3ydenust Ouonoruu Ha 6a30BOM ypOBHE CpPEeHETo 00Iero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kmacce — 34 4daca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B Hezeo).



COJEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamHu, (uiocodueil, ITUKOM, S3CTETUKON U MPaBOM.
Ponp Ouonoruu B (QOpMUPOBAHMHM COBPEMEHHOM HAy4yHON KapTUHBI MHpA.
Cucrema OGMOJIOTUYECKHUX HAYK.

MeTtobl MO3HAHUS KUBOM PUPOBI (HAOII0IEHUE, SKCIIEPUMEHT, OITUCAaHUE,
U3MepeHue, KiaccupuKalus, MOJCIUPOBAHUE, CTaTHUCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI SKUBOUW TPUPOIBI.

JlaGopaTopHble U MpakTUYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «lcmonp3oBaHHe pa3IUYHBIX METOJOB MpPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBbI U MX OPraHU3aIHA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHoOOpa3ue. Y POBHU OpraHU3AIMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHbIA, MOMYJSIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoIeHOTHYECKUIT), OnoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHu3aluu
YKUBOU IIPUPOABD».

O6opynoBanue: moaenb MoJekyibl JIHK.

Tema 3. XuMHYeCKHIl COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMA BOJABl U MHUHEpaNbHBIX BelmlecTB B kieTke. llognepxanue
OCMOTHUYECKOI0 Oasianca.

benku. CoctraB u crpoenne 0OeIKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HeszaMeHnmble 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIUU OEIIKOB.



depmenThl — Ouonormdyeckue Karanusatopbl. CTpoeHue ¢epMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduaHocts. Kodepmentsl. ButamuHsbl.
Otnuuusa pepMEHTOB OT HEOPTAaHMYECKUX KAaTaIM3aTOPOB.

VYrneBonael:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30KcHpud03a),
aucaxapuabel - (caxaposa, JIaKkTo3a) M MoJucaxapuibsl  (Kpaxmay, TJIMKOTEH,
1eJUT0I103a). buonornyeckue GyHKIMM yTIE€BOJOB.

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
ruipo@oOHbie  cBoMcTBa. buonorndeckue GyHkiuuu JunuaoB.  CpaBHEHUE
yIJI€BOOB, OCIKOB U JIUIUJIOB KAK UCTOUHUKOB YHEPTHUHU.

HykneunoBsie xkwucinorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX Kuci0T. Ctpoenue u ¢pynknuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: ctpoenue u pyHKIIHH.

[uronorus — Hayka o kietke. Kiietounas teopus — npumMep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHHUSI KIETKH.

Knerka xak menoctHas »uBas cuctema. OOmuMe MNpU3HAKUA KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekynasl /IHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oelika.

Tunel KJIETOK: »3yKapuoTH4eckas M mpokapuotudyeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapuoTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIIETOYHAsl CTEHKA, MIMKOKAIHMKC, UX
¢ynkuuu. [Inazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnnazma u eé
opranouipl. OnmHoMemOpanHbie opradHouabl kietku: JIIC, anmapar ['ombmxw,
IU30COMBI. [lonyaBTOHOMHBIE OpraHOMABl KJIETKH: MHTOXOHAPHUH, IUIACTHIBIL.
[IpoucxoxkneHne MUTOXOHIApUM u TacTua. Bupel minactua. HememOpaHHbIe
OpTraHOUJIbl KIJIETKU: pPUOOCOMBI, KJIETOYHBIM WEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 000J04Ka,
KapHOoIlIa3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KJIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pankinn, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npuponae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabmuubr u cxemsl: «llepuogudeckas TabauIa XUMUYECKUX AJIEMEHTOBY,
«CTtpoeHune MOJIEKYITbI BOJIbI», «brocnuTes Oenka», « CTpoeHue MOJIEKYJITbI OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIBI



AT®», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE MKUBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKON KIETKWY,
«Ctpoenue sifipa KIETKN», « Y TIeBOAbD, «JIMIuab».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I IPOBEICHUS
HAOJIIOICHUI, W3MEPEHUi, HKCIIEPUMEHTOB, MHUKPOIMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabopatopHasi pabora No 1. «M3yyeHue KaTaaIUTHUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMUJIA3bl UIIH KaTanasbl)y.

JlabopatopHasi pabota No 2. «M3ydeHuwe cTpoeHHs KJIETOK pacTEHUH,
KUBOTHBIX U OAaKTEpUl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONIpenaparax M HX
OTHCAHUE.

Tema 4. 7KuzHeaesTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. AcCUMUIIALMS (TIaCTUYECKUT OOMEH) U
JUCCUMWIIISIITUSL (DHEpreTUuecKuid OOMEH) — JIBe CTOPOHBI €IMHOrO Ipolecca
MeTabonn3ma. Poiib 3aKOHOB COXpaHEHHWs BEIIECTB U DHEPrUU B IMOHUMaHUU
MeTaboau3ma.

Tumnbl oOMeHa BemiecTB: aBTOTpOGHbIN U rerepoTpodHbiid. Posb dhepMeHTOB
B 0OMEHE BeIleCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3. CperoBas U TeMHOBas (a3pl (¢doTocuHTe3a. Peaknuun
dbotocunTe3a. IPPekTUBHOCTL GOTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3A IS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIME OaKkTepuu. 3HaUYEHUE XEMOCUHTE3a s
KW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PaciuieruieHue BENIECTB, BbIJEICHUE U
AKKyMYJIHPOBAHME DSHEPrUM B KIETKE. OJTambl 3SHEPreTUYecKoro oOMeHa.
I'mukonu3z. Bpoxenue u ero Buibl. KHUCIOpPOJHOE OKHUCIEHUE, WM KJIECTOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTH
SHEPreTUYECKOro OOMEHa.

Peaknmm Marpuunoro cumHTe3a. I'eHetmueckas wuHbopmanms u JHK.
Peanuzanus reHetnueckoil mH(pOpManuMu B KIETKE. | €HETHMYECKUH KOI U €ro
cBoiicTBa. Tpanckpurus — Matpuuabii cuaTe3 PHK. Tpancnsmus — OuocunTes
Oenka. Otambl TpaHchusauuu. KoaupoBanue aMHUHOKHCIOT. Poms pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMmsbl xku3Hu — BUpYchl. ctopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTHM CTPOGHHUS W KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummyHonedunura dyenoeka (BUY) — BozOyaurens CITN/a.



OOpatHass ~ TpaHCKpUWIIIIMS, peBepraza M uHTerpasa.  IIpodummaktuka
pacrpocTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxeMbl: «Tumbel nutanusy, «Metaboausm», «MHUTOXOHAPHSI,
«JHepreTuyeckuii oomen», «Ximopormacty, «®Dorocunres», «Crtpoenune JITHK,
«CtpoeHue 1 QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuuecKuil Koy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHBbIM 1ukn Bupyca CITN/a,
Oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: monaenu-antuinkanuu «Yasoenue JJHK wu tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PazMHoKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsiii 1uki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIunmonaHBIA M TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[[uTosiornueckne OCHOBBI PA3MHOXKEHUS W  MHIMBUIYAJIbHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenune knetkn — muto3. Ctagum mutosa. Ilpoueccel, mpoucxoasuye Ha
pPa3HBIX CTAAUSIX MUTO3d. BUOJIOTUYECKUN CMBICI MUTO3A.

[Tporpammupyemasi ruOEIb KJIETKH — aronTo3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mosnoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HaJABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. MICKycCTBEeHHOE KIOHUPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JI CEJEKIIUU.

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragun wmeiio3a. I[lponeccel, MpoUCXOAsIIME Ha CTagusX Meilo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buomornyeckuii CMbICI U
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBbIe JKene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CnepMaTo30Hu[, SHUIIEKIETKa) — CHEePMAaTOreHe3 M OBOTCHES.
OcoOCHHOCTH CTpPOCHMS SUILEKICTOK M crepMaTo30ouaoB. OmiogoTBOpPEHUE.
[Taprenorenes.

NnnuBunyanbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHne, racTpyisanus, opraHorene3. IloctamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAMOPHOHAILHOTO PAa3BUTUSA: TpPsAMOE, HempsiMoe (MMUYMHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKJIEHHBIE
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuupr u cxembl: «DOpMbl Pa3MHOXKEHHSI OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUui», «BereratuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwiii mukin», «Pemmukamus JTHK», «Mutos»,
«Meiozy», «lIpsmoe u HemnpsiMoe pa3BUTHE», «I'aMeToreHe3 y MIIEKONUTAIOIINUX U
YenoBeKa», «OCHOBHBIE CTAJINA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJIEKOTIMTAIOLIETO», «SiekneTka MieKkonuTarmero», «Kapuoknues B KIeTKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alllUINKauus «/leneHne KIeTkn», MOJIeib
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpakTUYeCKHe padoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHue muTo3a B KIETKAX KOHYMKA
KOpEIIKa JIyKa Ha FTOTOBBIX MUKpOMpenapaTax».

JlaGopatopHass pabota Ne 4. «M3yueHwe CTpPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pazsutus reHeTuku. Ponbs nurosnorun
U SMOpPHOJIOTMM B CTAHOBJICHMM TE€HETHUKHU. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B Pa3BUTUE TEHETUKU. MeTOAbl TEeHETHKU (TUOPHUI0IOTUUYECKUH,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHEeTUUECKUi). (OCHOBHBIE TI'€HETUYECKHE
noHsTUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACII€IOBAaHMS MPU3HAKOB, ycTaHOBIeHHBIE [. MeHnenem.
MoHorubpuHOe CKpeIIMBaHWE. 3aKOH €IMHO0Opaswsi THOPUIOB TMEPBOTO
nokosneHusa. IIpaBuno JOMUHUpOBaHUSA. 3aKOH pACIICIUICHHUS IPU3HAKOB.
I'unote3a ynuctoTel rameT. [loaHOE U HEMOTHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBaHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaIU3UPYIOLIEr0 CKPeIluBaHUs
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY Hacle0BaHUIO TeHOB. Hapyllienue cuersieHusi TeHOB B pe3yJbTare
KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ €HETUYECKHE KAPThI.



I'enetuka mosia. XpoMOCOMHOE OMpEACIICHUE MoJia. AYTOCOMBI U TOJIOBbIE
XpomMocoMbl. ['omoramerHele W rereporaMeTrHnle oOpranu3mbl. HacnenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBocTh. BUuabl N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pone  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(PHUKAITMOHHON N3MEHUYMBOCTU. BapuanimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE MPHU3HAKU U HX
HOopMa peakuuu. CBoiicTBa MO (PUKAITMOHHON U3MEHYUBOCTH.

HacneacrBennasi, wiM reHOTHNHYECKasi, M3MEHUMBOCTh. KomOuHaTHBHAS
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTallMOHHAasi ”3BMEHYMBOCTh. Kitaccudukanust MmyTaluii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4YrHbI MyTaluii. MyTareHHbie (haKTopsbl.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HAceICTBEeHHOW n3menurnBocty H. M. BaBumnoga.

BhesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIoBeKa: FeHeaIOTHYCCKUM, OIM3HEIOBEIM, IIUTOTCHETHYCCKUM, OMOXUMUYECKUI,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE ONpEEICHUE TE€HOTHIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[II1P-anamm3a. HacneacTtBeHHbie 3a00JIeBaHUS YEIOBEKA: TI'€HHBIC OOJIC3HU,
00JIe3HU C HACJIEJCTBEHHOM MpPEeapacloyiO)KEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W reHepatuBHble MyTauuu. CTBONOBbIC KIETKU. [IpuHUUIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKHA U JICYEHUS TeHETUYECKHIX
0osne3Hel. MeauKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKON
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmubl ¥ CXEMBI: «MoHOTHOpPUAHOE  CKpEIIMBAaHUE UM €ro
UTOTC€HETUYECKAsT OCHOBa», «3aKOH PACHICIUICHUS W €ro IUTOTeHETHYEeCKast
OCHOBa», «3aKOH  YHCTOTBI  ramet», «JlurubpumHoe  CKpenuBaHHE,
«luTomornyeckue OCHOBBI JUTHOPHUTHOTO CKpEIIMBAHUAY, «Meto3y,
«B3auMonenCcTBrE AJUIENIBHBIX T'€HOB», «l'€HeTHMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U 4eJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTU HacjeOBaHUs,
CLUEIUIEHHOrO C mnosiom», «KapuoTumel YemoBeka © KUBOTHBIX», «Buabl
U3MEHUMBOCTHY, «MonudukanronHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmoHHAs U3MEHUYUBOCTHY.

O6opynoBanue: MojAeNU-aNmIIUKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonnoe nmomuuupoBanuey, «Jlurnbpumnoe ckpenuBanue», «llepekpéct



XpOMOCOM», MHKPOCKOII W MuKpompenapar «po3zoduina» (Hopma, MyTauuu
(bOpMBI KPBUTLEB M OKPACKH TeTa), repobapuii «I opox moCeBHOW.

JlabopaTopHblie U NpakTU4ecKue padoThbl:

JlabopatopHasi pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HUIIbI HAa TOTOBBIX MUKPOTIPENapaTaxy.

Jlabopatopnast pabota Ne 6. «M3yuenue MoaupuKaiioOHHON U3MEHYMBOCTH,
MOCTPOCHHUE BAPUALIMOHHOIO PAJIa U BAPUALMOHHON KPUBOI».

JlabopatopHasi pabora Ne 7. «AHanu3 MyTanui y Ipo30(uiibl Ha TOTOBBIX
MUKPOIIPENnapaTaxy».

[Ipaktuueckas pabora No 2. «CocTaBieHHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak Hayka W IPOLECC. 3apOKICHHUE CENEKIHMU U JOMECTUKALIMS.
Yuenue H. W. BaBumoBa o0 T1ieHTpax MPOUCXOXKIECHUSI U MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. LIEHTpbl MpOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
OpOJa, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBBI U UHAUBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUHA M KUBOTHBIX. OIllEHKAa 3KCTepbepa. bIM3KOpoacTBEHHOE
ckpeuiuBanue — HUHOpuAMHI. Yucrag nuHusa. CKpellMBaHUE YUCTHIX JIUHUH.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rtulOpuauzauus M €€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 M
MOJyYCHUE MOJUIUIONAOB. JIOCTMKEHHS CEJNEKIMU PACTEHUM, KHUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. | €HHAs HMHKEHEpHS. ITarmbl
cozganust pexkomOuHantHoM JIHK wu TpaHcreHHsix opranu3moB. Kierounas
uHKeHepus. Kilerounple KyapTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiloHnpoBanve BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoryueckue W dtudyeckue  mpobmemb. MO —  reHermuecku
MOJU(UITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl TPOMCXOXKACHUS W MHOTI000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl qoManHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otmanénnas rudpuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Tomummongusy, «OObeKThl OuoTexHoNmorum», «KieTouHble KyJIbTYphl U
KJIOHUpOBaHUE», « KOHCTpyHpPOBaHHUE U MIEPEHOC TEHOB, XPOMOCOM.

O6GopynoBaHHe: MYJISKH TUTOJIOB M KOPHEIIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CeabCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKkTH4ecKne padoThbi:

Okckypcus «OCHOBHBIE METOABI W JOCTHUKEHUS CEJNEKIMH PACTCHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, MJIEMEHHYO bepmy,
COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOT M.

[Ipennoceulkn BO3HUKHOBEHHUSI HBOJIOLMOHHON TEOpUH. DBOJKOLHMOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHue 3BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTUHU U APYTUX HAYK.

CBuzerenbctBa 3BoJONMHU. [lajmeoHTONOrMYeCKHe: MOCIIEI0BATENbHOCTD
NOSIBJICHUS BUJIOB B MaJ€OHTOJOTMYECKOW JIETONMHMCH, MEePEeXOJHbIe (HOPMBI.
buoreorpaguyeckue: cxoJICTBO U pazinuuue payH u Gpiop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W PA3NHUMsl SMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIC, aHAJIOTUYHbIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTed y BCEX
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BMDKYyIIME CHMJIbI 3BOJIOUMU BUAOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHMYEHHOCTH PECYPCOB, HEONpeAeaEHHAs M3MEHUYUBOCTbD,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Botonuu (CTI) n e€ 0CHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsnus kak eAMHKUIA BUAA U SBOIIOLUH.

JBroxymue cuibl ((pakTophl) 3BOIMIOUMKA BHJIOB B MpUpOJE. MyTallMOHHBIN
npouecc M KOMOWHATHMBHAS W3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M30is1ust 1 MUrpanusi.

EctecTBeHHBI OTOOp — HampaBiIsOmui (GakTop HBOMIOIUUA. DOPMEI
€CTECTBEHHOTO 0TOOA.

[IprcnocoO0neHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Boronuu. [lpumeps
IPUCTIOCOOJICHHI Y OPTaHu3MOB. ApoMOp(h03bl U UAHOATANITAITIH.

Bun wu BumooOpazomBanme. Kputepum Buma. OcHOBHBIE  (POPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHIECKoe.

Maxkpospomonus.  DopMbl  3BONIOLNUU:  (UIETHYECKas, JAUBEpPreHTHAs,
KOHBEpreHTHasl, napajjienbHas. HeoOpaTuMocTh 3BOIOIMH.

[TporcxoxieHne OT HecneuuaaIu3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anns. AJanTUBHAS paauarys.

JdeMoHcTpauuu:



IToptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K.
M. Bbap, D. I'ekkensb, @. Mromiep, A. H. Ceepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emie», «3apoAbIiu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHuoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHUUBOCTHY», «ApoMopdo3bl», «Wmumoamantanum», «OO0mas aereHepanus»,
«/JIBmkymue cuibl 3BomoIuu», «Kapra-cxema wmapumpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa3zoBaHuEe», « IKOJIOTHUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHBIMUA TUIIAMU OKPACKH,
Ha0Op TUIOJIOB M CeMsiH, KoJuieKiusl «[IpuMephl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS IBOJIONUNY, 00BEMHAA MOJEIb
«CTtpoeHue roJIOBHOIO MO3ra NO3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, KoJuieKiusi «DOpMbI COXPaHHOCTH
HMCKOMAeMbIX JKMBOTHBIX M pacTeHui», Mojenb anmnukamus «llepexkpéct
XpOMOCOM», BIIa)KHbIE Tpenapatbl «Pa3zButne Hacexkomoro», «Pa3Butue
JATYUIKWA», MUKporpenapaT «/lpozoduia» (HopMma, myTtanuu GOpMbl KPbUIBLEB U
OKpPACKH TeJna).

JlaGopaTopHble U MpakTUYeCKHe padoThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHJIOB N0 MOP(HOIOTHUUECKOMY
KPUTEPHUIOY.

JlabopartopHas pabora Ne 2. «Onucanue nmpucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHME U pasBUTHE KM3HHM HA 3emuie.

JloHayuHbIE TpEACTaBIEHUS O 3apOKACHUM XKWU3HU. HaydHble rumotessl
BO3HUKHOBEHHUSI KM3HM Ha 3emje: abuoreHe3 W NaHcrnepmus. XuUMUYEcKas
3BONIONMS. AOHMOTE€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BOIIOIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. [mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOIUSI.
®opMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paM u nepuojaM. Karapxeil. Apxeiickas u
nporepo3oiickass d3pel. [lameosoiickas spa W €€ TNEpUOAbl: KEMOPHUICKHUIA,
OPJIOBUKCKHM, CUITYPUNUCKUN, TE€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30iickas 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaitHo3oiickasgs »d3pa W €€ TepuoJbl: MMaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOr€HOBBIM.



XapakTepUCTUKA KIMMAaTa U IEOJIOTMYECKUX MpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl U
XKUBOTHBIX. [losiBNIEHHE, pacUBET U BBIMUPAHUE IPYIII JKUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOTO MHpa KaK OTpaxkeHHe »3Boitouud. (OCHOBHbBIE
CUCTEMATHYECKHE IPYMIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIOJIOTUs KaK Hayka. Pa3Butue npeacTaBiIeHU O
MPOUCXOKJIECHUHM YesnoBeKa. MeTroabpl u3ydeHus aHTponoreHesa. CxonacrtBa u
pa3JINuus YeJIOBEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymume  cwibl  (pakTopbl) — aHTpPOIOreHe3a. Hacnencteennas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HW,
U3TOTOBJIEHUE OPYIUI TPYAA, MBILJIEHUE, PEYb.

OcCHOBHBIE CTaJ MU U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek
yMenbl, YemoBek mpAMOXonAlmIMKA, YenoBeK HEaHAEPTaJIbCKUK, YeloBeK
pasymHbIii. Haxonku HCKOMaeMbIX OCTATKOB, BpEeMsl CYILECTBOBaHHMS, 00JaCThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIHU.

UYenoBeueckue packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPONEOUHAsS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBAaTOpHalIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKkaHckas).  UepTbl  NPHUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX pPAC K YCJIOBHUSM CYIIECTBOBaHMS. EJUHCTBO uUenOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Pemn, JI. Ilactep, A. . Onapun, C. Mwmwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupbl 1 cxembl: «Bo3amkHoBeHme ComHEUHOM cucTeMbl», «Pa3putne
opraHuueckoro wmupa», «PacturenbHas kieTtka», <OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHAas CHCTEMa OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHS YEIOBEKAa M YEIIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUYECKHMX  HAXOAOK IPEAKOB
COBPEMEHHOI'0 4eJIoBEeKa», «/lpeBHenmme moan», «lpeBHue momm», «llepsbie
COBPEMEHHBIE JIIOINY, «HeT0BEYECKUE PaChD.

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CJIENKH WU
n300pakKeHUsT KaMEHHBIX OpYyJIuid MEepBOOBITHOrO YeNoBeKa (KaMHU-YOIMEPHI,
pyOuna, ckpeOma), TeoXpoHoOJOTHUYecKass Tabnuma, KoJutekiusa «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

[Ipaktuueckas padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTCHHUHN U
KUBOTHBIX B KOJUIEKIIUSX).



DKCKypcus «IBOJIOUS OPraHUYECKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbIA WA KPACBETUECKHUI My3€il).

Tema 3. Opranu3msl U OKpYysKaIas cpeaa.

DKOJIOrus KaK HayKa. 3aJjaudl U pa3deibl SKOJIOTUUA. MEeTOIbl KOJIOTrMYEeCKUX
UCCIIEOBAHUN. DKOJIOTMUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTraHU3MEHHAs.

Oxonornueckue (¢akrtopel. Kiaccudukamuss SKOIOTHUYECKUX (PAKTOPOB:
abuotuyeckue, OWMOTHMYECKHME U aHTPOIOTreHHbIe. JleHcTBHE HSKOJIOTMYECKHUX
(GaKkTOpOB Ha OPTraHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYypa, BIAKHOCTh. DoTonepuoaunsM.
[IpucnocoGnenusi  OpraHM3MOB K  JIEWCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMsl.

buotnueckue (hakTOopHI. Bunnr OMOTHYECKUX B3aUMOJEUCTBUU:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomneparus,
MYTyalau3M, KOMMEHCaau3M (KBapTUPAHCTBO, HAXJECOHHYECTBO). AMEHCAIIU3M,
HEeWUTpanu3M. 3HaueHUE OUOTHYECKHX B3aUMOJCHCTBUM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTHKU momyiasuud. OCHOBHbIE IOKa3aTelH
HNOMYJSUMU: YUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuka YucIeHHOCTY MOMYJISIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

[optpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbl n cxemsl: kapta «IIpupogHsie 30Hb1 3emunn», «Cpeapl 0OMTaHUS
opranusMoBy», «®oronepuoguzm», «llonmymsmum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJSIUU UHPy30pun-TyPenbkuy, «Iluiesbie nenm».

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

Jlabopatopnast padota Ne 3. «Mopdosorndeckne 0cOOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopatopHas pabota Ne 4. «Brnusare cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuyeckas padota Ne 2. «IloacyéT mIOTHOCTH NOMYISUMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BUIOBas,
IpOCTpaHCTBEHHAs, Tpoduueckass (numieBasi). Bunbi-nomunantel. CBs3u B
ouoneHose.

Dkoyornueckre cuctembl (dKocuctemsbl). [loHstTne 00 »dKocHCTEME W
ouoreoneHo3e. DOYHKIUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTHI,



KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (muuieBble) YPOBHH OHKOCHUCTEMbI. [IuieBble LEeMu M CETH.
OcHOBHBIE TIOKAa3aTeIu HKOCUCTEMBI: OHoMmacca, MPOAYKIUS. DKOJIOTHYECKHE
OUPaMUbl:  TPOAYKIMH, UHCICHHOCTH, OuomMacchl. (CBONCTBAa 3KOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISLNS, pa3BuTHE. CyKIIeCCHsl.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOIHOTO
WIH IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHBIE  IKOCUCTEMBI.  ATpOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X03IMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak @akTop ycTOMuMBOCTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO M ero ¢GyHknuu. OcobeHHOCTH Ouocdepbl Kak
rII00AIbHONW 3KOCUCTEMBI. J[MHaMHueckoe paBHOBeCME M OOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXUMHUYECKHE LIUKIIBI JIEMEHTOB (yriepoja,
azora). 30HAIbHOCThL Orochepnbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6Mochepe 3emiid. AHTPOINIOTeHHbIE U3MEHEHUs B Orocdepe.
['noGanbHbIE HKOJOTUYECKUE TTPOOIIEMBI.

Cocy1iecTBOBaHuE MIPUPOBI 151 YEJI0BEUYECTBA. CoxpaHnenue
O0ropa3zHoo0pa3usl Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA PallMOHAIBLHOTO
yIpaBIEHUA TPUPOJHBIMU peCypcaMH M HX HCHONb30BaHue. JlocTmxeHus
OMOJIOTMHU U OXpaHa MPUPO/IbI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupbl n cxemsl: «llumesble nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpupogueie coobmectBay, «llemu mnuTtaHus», «IKOJIOTHYECKAS MUPAMUIAY,
«buocdepa u yenosex», «IKocHCTEMa MIMPOKOINCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JICUCTBHUSI HA Ipupody», «BaxuHeWmmne UCTOYHUKHU
3arpsA3HEHUs] BO3JyXa M IPYHTOBBIX BoA», «llouBa — Ba)kHeWIasi cOCTaBIISIIOLIAS
o6uochepo», «Paktopel Aerpaganuu mousy, «llapaukossiit 3hdexT», «DakTophI
PaIMOAaKTUBHOTO 3arps3HeHus Oumocdepb», «OO0mas cTpyktypa Oumocdeps»,
«Pacmpoctpanenue xku3HH B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azota B mpupoze».

O6opynoBanue: Mojaenb-anIuKanus «TunudHbie OHOLIEHO3BI», TepOapwHii
«PacturenbHbie cooOIIEeCTBaY, KOUIeKInH «bromnenos3y, «Bpenurenn BaxHeHIINX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu UM KOJJICKIIMM PAcCTCHUH W
KUBOTHBIX, IPUHAJUIEKAIINE K PAa3HbIM 3KOJIOTMYECKUM TpPyHIaM OJHOIO BHU/A,



Kpacnas xnura Poccuiickoii ®enepanuu, n300paKeHUsT OXpPaHIEMbBIX BHUJIOB
PACTEHUH U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBaKTCs TpeOOBaHUS K pPeE3ysbTaTam
OCBOCHHUS  OOYyYaloOIMMHCS TporpaMM  CpeaHero  oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUA Npeamera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMHUCS POCCUMCKON
IPaKJAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPENENCHHUIO, HaJIWYHe MOTHBAIMKM K  OO0y4YyeHHI0  OHOJOTHUW,
IICJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM IUYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPaJULUN pPa3BUTHS OHOJIOTHYECKOTO
3HaHUA, TOTOBHOCTb U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTH LEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMM, IPUCYIIUMU CHUCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HAJIMYME SKOJIOIMYECKOr0 IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMera «buosiorus» JOCTUraroTcs B
€IMHCTBE Y4YeOHOM U BOCHUTATEIBHOM JAEATEIBHOCTH B COOTBETCTBUM C
TPAIULIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMU, HCTOPHUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpPaBHWJIAMH M HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIUTAHUS H
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH MO3UIMU JIMYHOCTH, MaTPUOTU3MA,
YBO)XEHUS K 3aKOHY U IMPABOMOPSJIKY, YEIOBEKY TPyAa U CTaplIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJULIUSIM MHOTOHAIIMOHAJIBLHOTO Hapojaa Poccuiickoii denepainuu, npupojne H
OKpYXarollen cpeje.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHMSI Yy4yeOHoro mpenMera «buonorus»
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3ULIMENH JUYHOCTH, CHCTEMOWM IEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJECHMUH, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM IEHHOCTSIM POCCHIMCKOT0 OOIIECTBa, PACUIMPEHHE >KHU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTH B IMPOLIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIbHON JESATEIHbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh TPAKJAHCKON MO3ULIMH 00YYarOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOTO OOIIEeCTBa;



OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, YBa)K€HUE
3aKOHA U MPaBOIIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JACATEIBHOCTA IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PELIEHUU Y4YEOHBIX M TO3HABATEJIbHBIX 3ajay, BBINOJIHEHUU
OMOJIOrMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATH B CBOMUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBHUS JIIOJIEH C Pa3HbIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
yueOHBIX, T[I03HABaTEJbHBIX U HCCIENOBATEIbCKUX 3a/1a4, YBaXUTEJIHHOTO
OTHOUIEHUS! K MHEHHUIO ONIOHEHTOB IMpU OOCYXJAEHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTH POCCUNCKOU IpaXK1TaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOM Kpail, CBOXO PoauHy, CBOM A3BIK U KYJIBTYDY,
IPOILJIOE U HACTOSLIEE MHOMOHAIMOHAJIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACHEAUIO U MAMSATHHUKAM IPUPOJBI,
NOCTHKEHUAM Poccun B HayKe, HICKYCCTBE, CTIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBJIEHHE M
pa3BuTHE OWOJOrMM, NOHUMAaHUS 3HAYE€HHUs OWUOJOTMM B TO3HAHUM 3aKOHOB
OPUPOABI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O O0IIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHUE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTEIISIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBUH C
TpaIuiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYAd, OOLIECTBEHHBIX OTHOLICHHI;



MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATh KAYECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢puzun4yeckoro Bocnutanus, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIHMOHAJILHOTO 0JIAarONOJIyYHs:

NOHUMaHUE W peaju3alus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HU
(3m0poBOo€  TMHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TpaBUI U HOPM,
cOAJIaHCUPOBAHHBIM PpPEXUM 3aHATUA W OTHbIXa, peEryjspHas QuanyeckKas
aKTUBHOCTBH), O€pEekKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXMUECKOMY 3/I0pPOBbIO;

NOHUMaHUE IIEHHOCTH TMPaBUJ HWHIUBUIYATbHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUSI );

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTU MacTepCTBa, TPYIO0JIIO0UE;

TOTOBHOCTh K AKTUBHOW JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMATbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATh TaKyl0 JESATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHOU JeATebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccun UM Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

SKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlI€CTBOBAHHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: NPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TOCTYNIKOB W OIEHKM UX BO3MOXHBIX TOCIEACTBUN NS
OKPYKaIOUIEN CPEJIbL;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJIeM U TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETAEMbIE TMPU H3YYCHUU OHOJIOTHH
3HAHUS W YMEHUS TPU PEIICHHH TNpoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEeM  (COONMIOICHNE  TpaBWJI  TIOBEACHHS B MPHUPOJIE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUJOB,
IKocHCTEeM, Orocdepsl);



AKTUBHOE HEINpUATHE JEUCTBUM, MNPUHOCAIIMX BpEeld  OKpYXKaKUIEH
OPUPOJIHON cpesie, YMEHHE IMPOTHO3UPOBATH HEOJArONPHUATHBIE SKOJIOTHMYECKUE
NOCJICICTBUS PEANPUHUMAEMBIX ACHCTBUI U IPEIOTBPAILATD UX;

HAJIMYHUE PA3BUTOTO IKOJIOIMYECKOrO MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH IKOJIOIMYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOI'O Ha JMAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KYJIBTYpbl KakK CpeJCTBa
B3aMMOJICHCTBHS MEKy JIFOJbMH U ITO3HAHUS MUDPA;

NMOHUMaHHE Cheru@UKA OHOJIOTMM KaK HayKh, OCO3HaHHS €€ poJu B
(GbOopMHUpPOBAaHUHU PALMOHAIBHOTO HAYYHOTI'O MBILIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpeCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPHUPObl, YEJIOBEKA U
oOuiecTBa, B MO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUH MpodsieM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHMU JJII COBPEMEHHOW LMBUIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElaTb PECypCHble  MpPOOJIEMbl  pa3BUTHS
YeJI0BEYECTBA, IOMCKA MyTEe BBIXOJA M3 I100ANIbHBIX AKOJIOTHYECKUX MpoOiieM U
o0OecrieyeHuss  mepexoJa K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIbHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJOTMYECKUX 3HAHUU B IEJIX
NOBBIIIEHNUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (HyHKIIMOHAIBHOW T'PaMOTHOCTH OOydYaromuxcs, GopMupyemMon
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHSI SIBICHUI OKPYKAIOIIETO MUpPa M MPOUCXOIAIINUX B HEM M3MEHEHUIA,
yMEHUE JejaTb OOOCHOBAaHHBIE 3aKJIIOUEHHS Ha OCHOBE HAayudHbIX (aKkTOB U
UMEIOINXCS JAHHBIX C LIEJIBIO OJYUYE€HHSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh NHANBUYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMM TO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buosmorus»
BKIIIOYAIOT: 3HAUYUMbIe 171  (OPMUPOBAHUS MHPOBO33PEHHSI O00YUaIONTUXCS
MEXIUCUUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE TMOHSATHUS, OTPaXKaIOIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CHeNu(PUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SABJICHUE, MPOLECC,
CUCTEMa, HAy4YHBIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HAOMIO/eHWe, U3MEPEHHE, OKCICPUMEHT ©  JPYTHX),
yYHHUBEpCAJIbHbIE y4eOHble JeicTBUs (TIO3HABaTeIbHbIE, KOMMYHHKATHBHEBIEC,

pEryJATUBHBIE), o0ecreunBaroIue dbopmupoBanue G yHKIIMOHATBHOM
IPaMOTHOCTH ¥  COI[MAJIBHOM KOMIETEHIMU OO0YyYarouuxcsi, CIOCOOHOCTb
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXKIUCIUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAaHUS W  yHUBEpCaJbHble y4yeOHbIE JIEHCTBUS B
II03HABATEILHOU U COLMAJIBHOMN IIPAKTHKE.

MertanpeaMeTHble pe3ysbTaThl OCBOCHMSI IMPOTPAMMBI CPEIHErO OOIIEero
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaagenne YHHBEPCAJIbHbIMHU y4eOHbIMH MO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JOTHYECKHE NeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYNIHpOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW TPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanuza, CUHTE3a, CpaBHEHMUSI, KjaccuduKaim, 00001eHN s ), pACKPbIBATh CMbICI
OMOJIOTUYECKUX TMOHATHM (BBIACIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMU MOHSATUSIMU);

ONMpeNeNsITh LEeNu JAEATeIbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIbHOCTU C TIOCTABJIEHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS U1 00bsICHEHUS (DaKTOB U SIBJIICHUM
YKUBOU NPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXJAEHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
AQHAJIOTUM), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeacTtsa  Ais  MPEACTaBIEHUs
CYILLIECTBEHHBIX CBSI3€l M OTHOILIEHUW B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMM  Pa3HOrO  poOAa,  BBIABICHHBIX B Pa3jIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIAH pEIIEHUsl MPOOIEeMbl C YYETOM aHaiu3a MMEIOLIUXCA
MaTepHUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboTy B  YCIOBUSX  PpEajbHOTIO,
BUPTYQJIbHOTO U1 KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE AeCTBHA:

BJIJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIEHUSI IPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/ITaHUU YY€OHBIX U COLMATIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBILIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBIIITh [IPUYMHHO-CJIEACTBEHHBIC CBSI3M W AKTyalIM3WpPOBATh 3aJavy,
BBIJIBUTaTh TUINOTE3Y €€ pEIICHHs, HAXOAUTb ApryMEHTBI JUIS JI0KA3aTEJIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELIEHNS;

AHAIM3UpPOBATh IIOJYYEHHBIE B XOAE€ PEUIECHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIEJICHANPABICHHBIM TMOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 M MPAKTUYECKYIO0 00IacTu
KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUH (TEKCTE yueOHOTro
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH



UHGOPMAIINIO PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS, KPUTHIECKH OICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMyIHpoOBaTH 3aMpPOChl U MPUMEHITh PA3JIMYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMU, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckoi nHPopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa IMpH padore ¢
Onojornyeckor HWHGpOpMAIMEH: TPUMEHITh XUMHUYECKHE, (UIHUECKHE U
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJICTh ~ HABBIKAMH  pACIO3HABAaHWUS WM 3alUTBl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1) obmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJOre WM JUCKYCCHUU TO CYIIECTBY OOCYXIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKACHHS OTHOCHUTEIHLHO BBITIOJIHCHHS TpeaaraeMon
3a/1a4u, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIIMH JIPYTHUX YYACTHHKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMSITYaTh KOH(JIUKTHI ¥ BECTH MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON W WHIWBHUIYATHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
PUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUSA MPU PEIICHUH YIeOHOM 3a/1a4u;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;



NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOODPJIMHUPOBATh JCUCTBUA 10 €€ JOCTHMIKCHHUIO: COCTABIATH IUJIaH JICMCTBUU,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaH]Ibl B
001t pe3yabTar mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE IIPOEKThI, OLEHHBAaTh HUIEU C TIO3ULUUHA HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJIATHBHBIMU JAeHCTBUSIMU:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TPOOJIeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCMCTBUSX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO0 OKPYKAIOIIHNX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIE€ATEIIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEJIbHO COCTAaBJISITh IUJIaH pEIIeHHs NpoOieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMKy y4eOHOIro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JIeJIaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW DPYIUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpUIAEMbIX JICHCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JJIsi OLIEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHIXKEHUIO;



IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsT M IPYTrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBbI M apryMEHThl JAPYIMX M[pH aHAJIU3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUU JPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtHple pe3yabTaThl ocBoeHus mporpamMmbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKIIIOUAIOT crierupuyeckue st yaeOHoro npeamera «buomorus»
HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI NEUCTBUI MO OCBOCHUIO, UHTEPIIPETALINU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JIEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX yUYEOHBIX CHUTyaIUsX, a TAKKE B PealbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX ¢ Ouosoruedd. B mporpamme mnpenmeTHbie
PE3yNbTAThl IPEAICTABIICHBI IO T0JIaM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» ¢ 10
Ks1acce TOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTeCTBEHHO-
HAyYHOM KAapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKUX U
3apyOC)KHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWMOJIOTHH, (PYHKIIMOHATBLHOU
IPaMOTHOCTH Y€JIOBEKa Ui pelIeHUs )KU3HEHHbIX 3a/a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKUX TEPMHHOB W TMOHSTHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (OOMEH BEIIECTB U MpEeBpallcHUE
SHEPruu), TOMeocTa3 (CaMOpEeryJIsiius), YPOBHEBAsT OpPraHU3AIUS KUBBIX CHUCTEM,
CaMOBOCIIpOU3BeIcHUE (PEMPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHWE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, II€HTpajbHasg JOorMa MOJIEKYJIsipHOM Ouosnoruun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydueHust (0 ueHTpax MHOrooOpasus u
MPOUCXOXKJEHUS KyIbTypHBIX pacTteHuid H. M. BaBunoBa), onpenensarh rpaHUIIbI
UX IPUMEHHUMOCTH K KMUBBIM CUCTEMaM;

yMEHHE BJIAJIeTh METOJaMU HAy4YHOI'O MO3HAHUs B OMOJOTHH: HAOIIOICHUE U
OTMMUCAHUE >KUBBIX CHUCTEM, MPOIECCOB W SIBIICHUM, OpraHu3alus W MPOBEJCHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIJBI)KCHUE  THUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMUA BEJIMUYMHAMU, OOBSICHEHUE TOTYyUYCHHBIX



pe3yJbTaTOB, MCMOJIb30BaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIbI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICNISATh CYIIECTBEHHbIEC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB W MPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO W JHEPreTUYecKoro oOMeHa, XeMOCHHTe3a, MHTO3a, Meio3a,
OIUIOZOTBOPEHUS, PA3MHOKEHHUS, HWHIMBUIYAIbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTECHE3);

yMEHHE MPUMEHSTh MOJIyYeHHbIE 3HAHUS sl OOBSICHEHHS] OMOJIOTUYECKHX
IPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LETpl0 obecreyeHus 0e30IacCHOCTH CBOETO 370POBbS U 310POBbS
OKPYXAaIOIUX JII0JIeH, COOII0/IEHNs HOPM IPaMOTHOTI'O MOBEICHUS B OKPYKAIOIIeH
OPUPOAHON Cpelie, NMOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHIKEHUIN
COBPEMEHHOM ouonmorud  H OMOTEXHOJIOTMM i1 PalMOHAIBLHOTO
IPUPOAOIIOIb30BAHUS;

YMEHHE peuiaTh 5SJEMEHTAapHble TE€HEeTUYECKHME 3aJadyl Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAaHUE, CLEIUIEHHOE HAaCIEJOBaHUE, COCTABIISITH CXEMBI
MOHOTMOPUTHOTO CKpEILIMBaHUs JJI MpeJCKa3aHus HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE U MPAKTUYECKUE PabOThI, COOII0IATh
npaBuiIa Mpu paboTe ¢ y4eOHbIM U J1a00PATOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh U HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpeAICTBA MAacCOBOW MH(MOPMAIINU, HAYIHO-TIOMYIISIPHbIC
MaTepuaibl), STUYECKHE acCMeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHH,
MeIUlMHEe, ONOTEXHOJIOTUH;

YMEHHE CO3JaBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOLIEHUS,
00001mass OMoIOTHYECKY0 MH(GOPMAIMIO M3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapar OHOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS y4yeOHOro mpeamera «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYYHOTO
3HAHHSA €CTECTBEHHBIX HayK, B (OPMHpPOBAaHHMH COBPEMEHHON €CTECTBEHHO-
HayYHOM KapTUHBI MHpa U HAy4HOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWOJOTWH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PpacCKphIBaTh COJIEp)KaHWE OMOJIOTMYECKUX TEPMHUHOB U TMOHSATHUM:
BUJ, TONYJSALKUS, TeHO(OH, SBOJIIOLMS, JBIXKYIINUE CUJIbl ((PaKTOpBI) HBOJIOLNH,
PUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (HaKTOPHI,



PKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTBHI, PpPEAYyUEHTbl, UENU [UTAHUS,
IKOJIOTHYECKas MUpaMuaa, OHOreorneHos3, onocdepa;

yMEHHE u3JlaraTh OHOJIOTHYECKUE Teopuu (PBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUS OHBOJIIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoabieBoro cxoactsa K. M. Bbapa, uepenoBaHusi TJIaBHBIX HAIpPaBICHHUN U
nytei sBomonu A. H. CeseprioBa, yuenus o Ouocdepe B. M. Bepnaackoro),
ONPENEIIATh TPAHULIBI X TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOII0/IEHHE U
ONMCAHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBIICHWM, OpPraHU3alMs U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJIBMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEIyeMbIMU BEIUYMHAMHU, OOBSCHEHHE IOJTYyYEHHBIX
pe3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTyUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHSI OHOJIOTMYECKUX
OOBEKTOB: BHUJIOB, TOMYJISIUNA, TNPOIYIIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOTICHHOCTH
OpraHu3MOB, JEWCTBHUSI SKOJIOTMYECKUX (PAKTOpPOB Ha OpraHU3MBbI, IEepeHoca
BEIIECTB M TMOTOKA JHEPTUM B DKOCHUCTEMaX, aHTPOIOIE€HHBIX HM3MEHEHUU B
HKOCHUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Ouocdepe;

YMEHUE MPUMEHATHh MOJYyYEHHbIC 3HAHUS 11 OOBSICHEHUS! OUOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATUSA MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HH C LEIbl0 obecriedeHus: Oe30MacHOCTU CBOEro 3J0POBbS U 3/I0POBbS
OKPYXAaIOILUX JIOJEH, COOII0IEHN HOPM IPaMOTHOI'O MOBEACHHS B OKpYKaroUIei
OPUPOAHON Cpele, NOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHMS JTOCTHIKEHUI
COBPEMEHHOW OMOJIOTUH ISl PAllMOHATIBLHOIO MPUPOAOIIOIL30BaHNUS;

YMEHHE peuiaTh 3JI€MEHTapHbIE OMOJIOTMYECKUE 3aJa4M, COCTABISITH CXEMBI
NEepEeHOCa BEIIECTB U DHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUsA);

YMEHUE BBINOIHATh Ja0OpaTOpPHbIE U MpakTUUeCKue padoThl, COOMI0ATH
npaBmiIa Mpu paboTe ¢ ydeOHBIM U JTab0paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECKH OIICHMBATh MW HHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KAHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOUM MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJIOOANTbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE IMCHMEHHBICE M YCTHBIE COOOIIEHUS,
00001as Onosornueckyro MHGOPMAIMIO U3 HECKOJBKUX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUITHBIN armapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunuecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3aejioB U TeM uugpoBbIe
Ne i/ P Kourpoabnbie | IlpakTnyeckue (upp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
bub6munoreka [JOK
. bronorms kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe CCTEMEBI U NX OpraHU3aLus 1 bubmiorexa [TOK
P . https://m.edsoo.ru/7f41¢292
. bu6moreka [JOK
3 XUMHUYECKUH COCTaB U CTPOECHUE KIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HENIEATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
Pa3MHOXeHMEe U UHIMBUAYaIbHOE PA3BUTHE bubmuoreka [JOK
5 5 1
OpraHu3MOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTh 1 M3MEHYHUBOCTD 8 15 bub6munorexa [JOK
OpPraHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6nuoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6moreka [JOK
8 P 1
C3EPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 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 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [JOK
L IBOITIOLHOHHAA OHOTOTH o . https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU Ha 9 05 bubnuorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bub6munorexa [JOK
1
3 Opranu3MBl H OKpyXaiouLas cpeaa ° https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa v AKOJIOTHYECKHUE CHCTEMBI 9 bubamorera [IOK
B https://m.edsoo.ru/7f41cc74
bubnmoreka [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
bu6munoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS KUBOM MPUPO/IBL.
[IpakTrueckas padota Ne 1
2 «Mcnonp3oBaHue pa3IUIHBIX 1 0.5 bubmorexa [TOK
P ' https://m.eds00.ru/863e6122
METO/IOB [TPU U3YYEHUH
OMOJIOTUYECKUX 0OBEKTOBY
3 Bxonnas nuarnoctudeckas pabora 1
4 buonornueckune cuCTEMbI, TPOILIECCHI 1 bu6muoreka [[OK
U UX U3y4YCHHUE https://m.eds00.ru/863e6564
XumMmudeckuid cocraB KieTku. Boga bubnuorexa [JOK
5 1
Y MUHEPAJIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
6 b .C 0 1
G LOCTAB H CTPOCHHE HEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OMOJIOTHYECKHE
Karanusaropsl. JlabopaTopHas
7 pabora Ne 1 «3yuenue 1 05 bubnuoreka [JOK
KaTaJUTHICCKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuIa3bl
WJIU KaTasas3bl)»



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

bub6nunoreka [JOK

8 YrteBOEL. JHmm et https://m.edso0.ru/863e6870
9 Hyxneunoseie kucnotsl. ATO Et?fﬁr?nfﬁ?ﬁg 6366d5¢
10 Hcropus n MeTonbl U3ydeHus bubmmoreka [IOK
kietku. Kierounas Teopust https://m.edso0.ru/863e6e88
11 Krnerka kak nenoctHas )xuBast
cucTeMa
CtpoeHune 3yKapruoTHYECKOU
kieTku. JJaboparopuas padora No 2 bubmmoteka [JOK
12 «M3ydyeHue cTpoeHHs KIETOK 0.5 https://m.edso0.ru/863e6ff0
pacTeHUi, ’KUBOTHBIX, TPUOOB U https://m.edso0.ru/863e716¢
OakTepuil U UX OMUCAHUE)»
bubnuoreka [JOK
13 OOMeH BelecTB WK MeTaboJIu3M httos://m.e dsogru 18636766¢
bubmoreka [[OK
14 dorocuites. Xemocurres https://m.edso]o_.[ru/863e7098
. bubmuoreka [JOK
15 Duepretiieckuii oOmen https://m.edsocI)l.ru/863e7aae
JKu3HeHHBIN MK KISTKHU. [leneHue
16 KieTkn. Muto3. JlabopaTopHas 0.5 bubmorexa [JOK
paGora Ne 3 https://m.edsoo.ru/863e7dc4
17 buocunTes 6enka. Peakiust bu6mmoreka [{JOK
MAaTPUYHOI'O CHHTE3A https://m.edso0.ru/863e796e
18 Tpancnsauus — O6nocunTe3 O6enIKa ]t?tlfriﬂll;lr?:clj(si)]()lr(allé 6367966
19 Hexnerounsie popmbl )KU3HU — bubnmnoreka [HOK

BHUPYCHI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6870
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
https://m.edsoo.ru/863e7540

bub6nunoreka [JOK

20 @DopMBbI Pa3MHOKEHHUSI OPTaHNU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6moreka [JOK
21 Meidos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJ1eToK. OTI0/I0TBOPEHHUE. Bu6 10K
HOIHOTEKA
22 JIab §] 04 0.5
aboparopras pabora N https://m.eds00.ru/863e81b6
«M3y4eHne cTpoeHUs MOJIOBBIX
KJIETOK »
23 NunuBuayansHOE pa3BUTHE bubnmnoreka LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
24 I'enernka — Hayka o bu6muoreka [IOK
HACJIE€ICTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAHHS
25 IPU3HAKOB. MOHOruOpuIHOE bubmorera [IOK
p ’ P https://m.eds00.ru/863e8878
CKpEIIMBaHUE
WTHOpHUIHOE CKpelMBaHue. 3aKOH
26 fe3aBI/IIZ)I/Ii\I/IOFO Hzi:ﬂueI OBaHUS bubmorera IIOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CLeIIeHHOE HaclIEJOBaHUE
npu3Hakos. JlabopaTopHasa padbora
27 NI: 5 «3yueHue pe3 J'IiTaT:B 0.5 bubmorexa HOK
) ya pesy ' https://m.edso0.ru/863e8c60
MOHOTHOPHUIHOTO ¥ AUTHUOPUIHOTO
CKPCIIUBAHUS »
T'eneruka nona. Hacienosanue bu6mmoreka [{JOK
28
MPU3HAKOB, CLEIUIEHHBIX C M1OJIOM https://m.edso0.ru/863e8c60
29 M3menunBoctb. HenacneacreenHas 05 bu6mmoreka [JOK

U3MeHunBOCTh. JIabopaTopHas

https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8efe

pabota Ne 6. M3yuenue
MoIM(PUKALIMOHHONW W3MEHYUBOCTH,
[OCTPOEHUE BapUALIMOHHOIO Psijia U
BAPUALIMOHHOU KPUBOW»
HacnencrBenHas 13MEHYMBOCTb.
JlaboparopHas pabora Ne 7. bubnmnoreka [HOK
30 . 1 0.5
«AHanu3 myTanui y https://m.edsoo.ru/863e8efe
p0o30¢h opHILIB)
Bbubnunoreka [JOK
31 Peneriica ueopexa 1 https://m.eds00.ru/863e8d78
bu6mmoreka [JOK
32 CeneKuts KaK HayKa i poLiece 1 https://m.eds00.ru/863e9214
33 MeToasl U JOCTHKEHUSI CEIEKIIUU 1 bu6mmoreka [{OK
pPacTCHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacip 1 bubmmoreka [IOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 34 0 4



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 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLIUS U METO/BI €€ U3YUCHUS 1 bubmmorexa IIOK
1 A ya https://m.edso0.ru/863ea20e
5 Hcropust pa3BuTus NpeACcTaBICHUI 1 bubnmnoreka LIOK
00 3BOJIOIUU https://m.edso00.ru/863e9570
3 Bxomnas auarnoctudeckast pabora 1
Bbubnunoreka [JOK
4 M 1
HKPOIBOTIOTHA https://m.edsoo0.ru/863e9cle
[Tomynsiiust Kak 3J1eMeHTapHast
€IMHUIIA BHUJIA ¥ SBOJFOIIIH.
5 J'I)Ia6o IafTo HI;U{ abora Jl\io 1 1 0.5 bubmorexa [JOK
pATOpHai p ) ' https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB 10
MOP(OJIOTHIECKOMY KPUTEPHIO
6 JIBmxyiye cuitbl (3J€MEHTapHbBIS 1 bubmuorexa [{OK
(hakTOpbI) IBONIOIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
7 E it oTO 1
CTECTBEHHII OTOOP 1 ero dopme! https://m.eds00.ru/863e9ed0
Pe3ynbratel sBoOIIOIUN:
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB U
3 BHI000pa3zoBanue. Jlaboparopuas 1 05 bubnmoreka [IOK

pabota Ne 2 «Onucanue

HPHUCIIOCOOIEHHOCTH OpraHn3Ma e

OTHOCHUTCJIbHOI'O XapaKTcpa»

https://m.edsoo.ru/863e9fde



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

Hanpasnenus u nytu

Bbu6nunorexa [JOK

9
MAaKpO3BOJIFOIIUHA https://m.edso00.ru/863e9cle
10 HeobparumocTs 3BOMIOIINN
11 Hcropust sxu3Hu Ha 3emiie 1 METObI
e€ u3y4yeHus
12 ['unoTe3bl MPOUCXOXKACHUS KU3ZHU bubamnoreka [HOK
Ha 3emiie https://m.edso0.ru/863ea5a6
PazButue xxu3HM Ha 3emMIie o Ipam U bubmuoreka [JOK
13
eproaam https://m.edsoo.ru/863ea6he
OCHOBHBIC 3TaITbl YBOJIFOIUN
14 ACTUTEIILHOI'O ¥ YKUBOTHOI'O MHUpPa 0.5 Bubmmorexa [JOK
P pa- ' https://m.edsoo.ru/863ea8bc
[IpakTuueckas padora Ne 1
15 CoBpemeHHas cucreMa bubnmnoreka [HOK
OpraHU4ecKoro Mupa https://m.edso0.ru/863ea48e
bu6mmoreka [{OK
16 DBOITIO €JI0BeKa (aHTpOIoreHe3
BOTIOLHS ETOBEKA (AHTPOMIOTeHE3) https://m.edsoo.ru/863eac2c
17 JBuxymue cuibl (paKTopsl) bu6moreka [JOK
AHTPOINOreHe3a https://m.edsoo.ru/863ead44
18 OCHOBHBIE CTaIUH IBOJIOIHH
YelioBeKa
UYenoBeyeckne pachl U MPUPOTHBIE bubmuotexa [{OK
19
ajanTaliy 4YeIaoBeKa https://m.edsoo.ru/863eaea?2
PesepBHelil ypok. O6001IeHNE TTO
20 TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMIiey»
21 DKOJIOTrUs Kak HayKa
29 Cpenbl 0OUTaHHS M YKOJIOTHUECKUE bub6munoreka [JOK

baxTopsl

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



https://m.edsoo.ru/863e9c1e
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
https://m.edsoo.ru/863eafec

Abuotnueckue HpakTopsl.
JlabopaTopHas pabora Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH

N bu6mmoreka [JOK
23 pacTeHU U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanus». JlaboparopHas padora
Ne 4. «BnusiHue cBeTta Ha poCcT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
Bub6nunorexa [JOK
24 buornueckue daxro
HOTHYCCKNC (aKTOpL! https://m.eds00.ru/863eb348
DKOJIOrMuecKre XapakTepUCTUKI
nomynsiun. [Ipaktndeckas padora
25 Neo 2 «Iloacuér nnoTHOCTH 0.5
MOMYJISALMNA Pa3HbIX BUOB
pacTeHuin»
26 Coo01mrecTBa OpraHu3MoOB — bubnuorexa [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a
97 DKOJIOTMYECKHE CUCTEMBI bubnuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MOKA3aTEeTU YKOCUCTEMBI.
28 DKOJIOruuecKrue MUPaMuIbl bubamorexa LIOK
. DAMHIEL https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocuctem. Cykieccus
29 [IpupoaHbie SKOCUCTEMBI
30 AHTPONIOreHHBIC YKOCHCTEMBI
buocdepa — rnobanpHas
JKOCHCTEMA 3EeMJIH. bu6mmoreka [{OK
31
3aKOHOMEPHOCTH CYIIECTBOBAHUS https://m.edso0.ru/863ebb5e
ounocdepst
32 UYenoseuecTBo B Onochepe 3emin



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

CocymiecTBoBaHNE IPUPOJIBI U

Bbu6nunorexa [JOK

33 4yeJI0BeUYeCTBA ! https://m.edsoo.ru/863ebale
PesepBHblIil ypok. O600111€HNE TEMBI
34 «Co00111eCTBa U DKOJIOTHYCCKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 55

[MPOI'PAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Ilox
pen. Ilaceunuka B.B., Akuroneprnoe o6mecTBo «M3narenbctBo «IIpocBemenuey

* buonorus, 10-11 knaccsl/ Auapeea H.JI., OOiiecTBO ¢ orpaHu4eHHOMN
oTBeTcTBeHHOCTHIO « IOl MHEMO3MHA»

* buonorwms, 10-11 xknaccesl/ Baxpymes A.A., Bypckuii O.B., Paytnan A.C.,
Ponuonosa E.N., Pozanos M.H., O611ecTBO ¢ OrpaHUuYE€HHOU OTBETCTBEHHOCTHIO
«bamnaccy

* buonorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.1., 3axaposa E.T.; noa
penakmnueit Kpukcynosa E.A., O0111ecTBO C OTpaHUYECHHOM OTBETCTBEHHOCTHIO
«Pycckoe ciioBo - y4eOHUK

* buonorus, 11 knace/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.I.,
Axmonepnoe o6mectBo «M3marensctBo «IIpocBemienne
METOIUYECKHUE MATEPUAJIbI JIJ151 YYUTEJIA
A.B. Kynes " O6mas 6uomorus"

A.B. Kynes " Meroanueckne matepuansl. Borpocs! u 3a1anus”

T.JI. bornanoBa " 3aianus U yrpaxHEHUsI JJ1sl TOCTYHAIONIUX B By3bI"

O.A. AutonoBny " Dkosioruueckue 3agayn’

E.H. Macnak " Pemenue 3aau 1o MoJICKyJISIpHOU OMOJIOTUU U TeHeTUKe"



U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru/collection

http://zelenyshluz.narod.ru

http://nrc.edu.ru/est

http://college.ru/biology

http://www.eco.nw.ru

http://nrc.edu.ru/est
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