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MNOACHUTEJIBHAS 3AITUCKA

Ilpu pa3paboTke MporpaMMbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY JUIA
ompeneneHuss MOoAX0J0B K (OPMUPOBAHUIO COJEpkKaHUS y4deOHOro mnpeamera
«buonorus» cocraBuiM: KOHHENTyaabHbie TnonokeHus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH  1I€JIEH, COJIEPIKAHUs, PE3yJIbTaTOB OOydeHus U
TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LEsIX U
NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMbl CPEIHETrO
obmero oOpazoBanus B Poccuiickoir denmepanuu, a TakKe TMOJOKEHUA O
cnenuduke OMOIOTHH, €€ 3HAUCHHUH B MTO3HAHUH KUBOM TIPUPOILI U 00ECTICUCHUH
CYILIECTBOBAaHMS 4YesioBeuecKoro obimiectBa. CorjiaCHO Ha3BaHHBLIM TOJIOKEHUSIM,
oInpeesicHbl OCHOBHBIC (DYHKIIMH IPOrpaMMBbl 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Owuomormm Aa€T mMpeACTaBICHHE O Menax, 00 oOmen
CTparerud OOyueHHs, BOCHHUTAHMS M PAa3BUTHUA OOy4YalOUIMXCS CpPeACTBAMH
yueOHoro mnpeamera «buonorus», omnpeaenser o00s3aTeNbHOE TPEIMETHOE
COJlep)KaHUE, €ro CTIPYKTYpY, pacupeielieHue [0 pasjieliaM M TeMaM,
PEKOMCHAYEMYIO MOCICAOBATCIBHOCTE U3YUYCHHS y4eOHOro Marepualia ¢ yu4eéTom
MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBsA3ECH, JOTMKM 00pa30oBaTeIbHOIO
nporiecca, BO3pacTHBIX 0COOEHHOCTEH 00y4YalOmMXCH.

B mporpaMmve Tm0 OHONOTHM TaKkKe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METApPeJMETHbBIM W MPEJAMETHBIM pe3yiibTaTam
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHUJOB Yue€OHO-TIO3HABATEILHOM
JIeATEIbHOCTH/Yy4eOHbIX JIEMCTBUI 00yYaloNMXCs 10 OCBOCHHMIO COJAEPKAHUA
OMONIOrHYeCKOro 00pa3oBaHUs.

B nporpamme no ouonorun (10-11 kiraccel, 6a30BbIil YPOBEHb) PeaIu30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B H3y4u€HUU Ouosoruu, Onarogaps 4yemy B Hei
MPOCMATPUBACTCSl  HANPABJICHHOCTh HA pa3BUTHEC 3HAHWM, CBA3AHHBIX C
(dopmupoBaHUEeM €CTECTBEHHO-HAYUYHOT'O MHUPOBO33pEHUS, LEHHOCTHBIX
OpPUEHTALMN JTMYHOCTH, IKOJTOTHYECKOTO MBILUICHUS, MPEJACTABICHUN O 3J0POBOM
oOpa3e KuU3HM W OEpEKHBIM OTHOIIEHUEM K OKpYKalouleHd TMPUPOIHOM Cpele.
[TosroMy Hapsny ¢ u3ydyeHHEM OOIIEOHOIOTHUYECKUX TEOPHH, a TaKKe 3HAHHUHU O
CTPOCHUH KUBBIX CUCTEM Pa3HOr0 paHra ¥ CyLUIHOCTU OCHOBHBIX ITPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOrpaMMe MO OHMOJIOTMM YIEJI€HO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUHN B MOBCEAHEBHOM KU3HM JJIA PELICHUA MPUKIAJIHBIX 3a/1a4, B
TOM 4YHCIe: TPO(UIAKTUKH HACIEACTBEHHBIX 3a00JieBaHUI YEIOBEKa, MEIUKO-
I'€HEeTUYECKOro KOHCYJIbTUPOBAHUSI, 000CHOBaHUs IKOJIOTHYECKHU
11eJeco00pa3HOro IOBEACHHUS B  OKpYXKalolled TIpUPOIHONH cpelie, aHalu3a
BIIMSAHHS XO3SMCTBEHHOM JAEATELHOCTH YEJIOBEKA Ha COCTOSHHE MPUPOIHBIX H
MCKYCCTBEHHBIX 9KOCHCTEM. Y CHIICHHE BHUMAHUA K MPUKIAAHONW HAPaBIEHHOCTH
ydeOHOoro npeameta «bHoIOTH» MPOJUKTOBAHO HEOOXOIMMOCTBIO OOECTICUCHUs
YCIIOBHUH JUIsl PEIISHUS OJHOM U3 aKTyaJbHbIX 3a/1a4 IKOJIbHOTO OHOJIOrHYECKOTO
oOpa3oBaHus, KoTopas npeanonaraer (QopmMupoBaHue Yy  0O0ydarOIIUXCH
CMOCOOHOCTH  a/IaNTHPOBAThCA K HM3MEHEHHWSIM JIMHAMUYHO Pa3BUBAIOIIETOCH
COBPEMEHHOI'0 MHpA.



buonorus Ha ypoBHe cpejHero oOumero oOpa3oBaHMs 3aHMMAET BAXKHOE
mecto. OHa oOecmeunBaeT (popmupoBaHHE Yy OOYYAIOMIMUXCS TPEICTABICHUN O
HayYHOW KapTHHE MHUpa, PacIIUpseT ¥ 0000mIaeT 3HaHHS O KHBOH MpHUpoe, e
OTJIMYUTENIbHBIX I[PU3HAKAX — YPOBHEBOM OpraHU3aldyd U SBOJIOLUH, CO3LAET
YCIIOBUS  JUISI:  TO3HAHUS  3aKOHOB  JKUBOM  IPUPOJbI, (HOPMUPOBAHUS
(yHKIIMOHATIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/J0pPOBOTO M ©Oe3omacHOro obdpasa
’KU3HH, YKOJIOTHYECKOTO MBIIIUICHHS, [IECHHOCTHOTO OTHOLIEHHSA K KHBOM IPHUPOJE
U YEIIOBEKY.

Bosbioe 3HaueHre OUOJIOrUsl UMEET TAKIKE /Il PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOUIMX  3aJad  cpeaHero  oOmero  o0Opa3oBaHusA,  COLIMAIM3ALMH
oOyuarommxcd. M3yuenne Ononorun obecreunBaet yciaoBusa A (popMHpOBaAHUA
UHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX M HMH(POPMALIMOHHBIX HABBIKOB,
ICTETUYECKOM KYJIBTYpPHI, CIIOCOOCTBYET WHTETpaIriii OMOJIOTHYECKHUX 3HAHWH C
NPE/ICTaBICHUAMH M3 IPYTUX Y4EOHBIX IPEAMETOB, B YACTHOCTH, (DU3UKH, XUMHH
1 reorpadguu. Ha3BaHHbIe IMOJOKEHUS O MpeJIHA3HAUYCHUM Y4eOHOro Ipeamera
«buosyorus» COCTaBWJIM OCHOBY JUIA ONPEJENICHUs TOIXOJ0B K OTOOpY W
CTPYKTYPHUPOBAHHUIO €ro COJEpKaHHsA, MPEACTABIEHHOIO B IPOrpaMMme 0
OHOJIOTHH.

Otbop coaepkanust yuebHoro npeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH € MO3MLMH KyJbTypOoCcOOOpa3HOro mojaxoJa, B COOTBETCTBUHM C
KOTOpPBIM OOydYaroniiuecss JO/HKHBI OCBOMTH 3HAHUA M YMEHHMS, 3HAYUMBIC JUIS
dbopmupoBanugd OOUIEH KyJIbTYpbl, ONpEISHSIOUe aJIeKBaTHOE TOBEACHHUE
YelloBeKa B OKPYJKAIOIMIEH MPUPOIHON cpene, BocTpeOOBaHHBIE B TOBCEIHEBHOI
KU3HU U TPAKTHYECKON JedaresibHOoCTH. Oco0oe MecTo B 3TOM CUCTEME 3HAHHIA
3aHUMAIOT 3JICMCHTBI COJCPKAHMA, KOTOPBIC CIIYKaT OCHOBOH Ul YOPMHUPOBAHUSA
MPEJCTABICHUM O COBPEMEHHOW €eCTECTBEHHO-HAYYHOM KapTUHE MHUpa U
[ICHHOCTHBIX  OPHEHTAIMIX  JHUYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alUu
OHONOTHYECKOTO 00pa30BaHMS.

CTpyKTYypUpOBaHHE COJIEPXKAHHMS Y4YeOHOro Marepuaia B Mporpamme I0
OMOJIOTHM OCYWIECTBJIIGHO € YYETOM NPHOPUTETHOIO 3HAYEHUS 3HAHUKH 00
OTJIUYUTEIbHBIX OCOOCHHOCTAX KMBOW MPHUPOJIBI, O €€ YPOBHEBON OpraHM3aluu M
IBOJIOLUHU. B COOTBETCTBUHU ¢ 2TUM B CTPYKTYpe yueOHOro mpeamMeTa «buomorus»
BEIJICJIEHBI CIIEAYIOLINE COolepKaTelbHble TuHUM: «buonorus kak Hayka. MeTozsl
HAy4YHOro mo3HaHus», «Kierka kak Ouonorumyeckas cucreMa», «OpraHu3M Kak
Ononoruyeckas cucreMa», «CucreMa ¥ MHOroodpasue OpraHH4YeCKOro MHpay,
«IBOJTIOLMS KHUBOU MPUPOABD», « IKOCUCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTH.

Ilens w3yuenuss yueOHoro mpenmera «bumomorus» Ha 06a30BOM YpOBHE —
OBNAZICHME  OOYyYalOIUMHCS  3HAaHWAMH O  CTPYKTYpHO-(PYHKIIMOHAIBHON
OpraHU3allU¥ >KUBBIX CHUCTEM pa3HOr0 paHra U IpUOOpeTeHUuEe YMEHUN
MCIIOIB30BaTh ATW 3HAHUSL IS TPAMOTHBIX JIGMCTBUM B OTHOIIECHHH OOBEKTOB
KMBOW TIPUPOJIBI U PEILICHUS PA3INYHBIX JKU3HEHHBIX TPOOIIEM.

Joctrmxkenne 1ienn u3ydeHus ydebnoro mpeamera «buonorus» Ha 6a3zoBom
YpOBHE 00€eCTIeUMBAETCS PEIlIEHUEM CIeAYIOIINX 3a/1ay:

OCBOEHHE OO0YYarOUIMMUCS CUCTEMbl 3HAHUU O OWUOJOTMYECKUX TEOPHUSIX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, NpaBUiiax, CIyX allux OCHOBOM



st GopMUpOBaHUS TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAayYHOTO MO3HAHHSA, CTPOCHUH, MHOTOOOPAa3uu M OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpraHU3allii, BBIAAIOIIMUXCA OTKPBITHAX U COBPEMEHHBIX
UCCIIEOBAHUSX B OUOJIOTUH;

(¢opmupoBaHUe y OOYy4YaIOIIMXCS ITO3HABATE/IbHBIX, HMHTE/UICKTYAJIbHBIX U
TBOPYECKHUX CMOCOOHOCTEH B MMpoOleCcCe aHaIW3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMONOrMH HAy4YHBIX B3TIAA0B, HJCH M TOAXOAOB K H3YYCHHIO JKHUBBIX CHCTEM
pPa3HOr0 YPOBHS OpraHU3alUu;

CTAHOBJICHHE Yy oOO0ydaromuxcsi 00wel KyJabTypbl, (QYHKIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUHU OOBSICHATH U OLICHUBATh SIBJICHUS OKPYKAIOIIETO
MHpa KUBOW TMPUPOJAbLI HAa OCHOBAHMM 3HAHMM M OIBITA, IOJYYEHHBIX IIpPH
U3y4eHUH OUOJIOTHUH;

dbopMupoBaHHEe y OOYYarOMIMXCS YMEHHHA WUTFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B [PAKTUYECKOW JIEATEIIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHbBIX MEJIUIMHCKUX TEXHOJIOTHH U arpOOHOTEXHOJOT Ui

BOCTIUTAaHNE YOEKAEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YEJTOBEKOM >KMBOMU
MPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOLICHHS K HEH, COOMOAECHUS ITHUECKUX
HOPM TIPH TPOBEACHUH OMOIOTHYECKUX HUCCIICIOBAHMIA;

OCO3HAHHME [IEHHOCTU OWOJOTrHYECKUX 3HAHMI JUISl TOBBIINIEHUS YPOBHSA
IKOJIOTUYECKOHN KyIbTYPbI, sl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHUH M YMEHUH B NOBCEHEBHOM KHU3HM LIS
OLICHKH TIOCJIEICTBUI CBOCH AEATEIBHOCTHU 10 OTHOIIEHUIO K OKPYKAIOLIEH cpeae,
COOCTBEHHOMY 3[0POBBIO, OOOCHOBAaHME U COONIOJACHHE Mep NPOPIIAKTHKA
3a00J1eBaHMI.

B cucreme cpeanero ooOuero oOpazoBaHus «buosiorus», uzydaemas Ha
0a30BOM ypOBHE, SBISETCS 00s3aTesIbHBIM YUeOHBIM IPEIMETOM, BXOISLIMM B
cocTaB MpeAMETHOM 0bmacTi « EcTecTBeHHO-HAYYHBIC TIPEIMETHD).

Jlna n3ydenns Ononorun Ha 0a30BOM YpPOBHE CPEIHETO 00IEro 00pa3oBaHUs
oTBoauTCcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hexmenwo), B 11 kiacce — 34
yaca (1 yac B Hezelo).



COAEPKAHUE OBYUYEHUA
10 KJIACC

Tema 1. Buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMH, TEXHHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HAayKaMu, Quiocoduei, STUKOM, ICTETUKOI 1 MPaBOM.
Pome Owomormun B (OPMHPOBAHMH COBPEMEHHOW HAyYHOH KapTHHBI MHpa.
Cucrema OMOJIOrHYECKUX HAYK.

MeTo/1bl TO3HaHUs )KUBOM MPUPOABI (HAOIIOACHUE, IKCIICPUMEHT, OIUCAHUE,
U3MepeHue, KiaccupuKalMsa, MOJEIMPOBaHUe, CTaTHCTHYecKas oOpaboTka
JIAHHBIX ).

ldemoncTpanum:

[Toprpetsi: Y. [lapeun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! u cxembl: «MeTObl MO3HAHUS JKUBOUM TTPUPOJIBIY.

JlabopaTopHbie H NPAKTHYECKHE PadOThI:

[Tpaktuueckas pabora Ne 1. «Mcmonb3oBaHue pa3auyHBIX METOJOB MpPHU
M3yYCHHH OMOIOTHYECKHX 00BEKTOB.

Tema 2. ’KusBble cHCTEMbI H HX OPraHH3aLM.

Kupble cucTeMbl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. Otanuue
KMBBIX CHCTEM OT HEOPTaHUYECKON NTPUPO/IBI.

CaoiicTBa OMocucTeM U UX pasHooOpasue. Y poBHH OpraHu3aliid OHOCHCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAaHEBBIN, OPraHU3MEHHBIH, IIOMYJISIIHOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOreoleHOTHYECKUIT ), OMoChepHBbIN.

JleMoHCcTpamum:

Tabmuupr u cxempl: «OCHOBHBIC MPU3HAKU KU3HI», «YPOBHU OpraHU3aLMUH
YKUBOM MPUPOABD.

O0opynoBanue: mojaenb moiekyibsl JIHK.

Tema 3. XumMH4YeCKH# COCTaB M CTPOCHHE KJICTKH.

XUMHYECKUN COCTaB KJICTKH. XMMHUYECCKUE 3JIEMCHTBI: MAaKpPOIJIECMCHTHI,
MHUKpPO3JIEMEHThI. BOs1a 1 MUHEpabHBIE BEILIECTBA.

@OyHKIMKM BOABI M MHUHEPAJIBHBIX BemlecTB B KieTke. [lomnep:xanue
OCMOTHYECKOr0 OaiaHca.

benku. CoctaB u crpoeHue OeKOB. AMUHOKHUCIOTBI — MOHOMEPBI OEJIKOB.
HesaMeHUMBIC U 3aMEHUMBIC aMUHOKHUCJIOTbl. AMUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (TIepBUYHAs, BTOPHUYHAS, TpPETHYHAs U
YEeTBEPTHYHASA CTPYKTypa). XHUMHUYECKHe CBOiCTBa OenkoB. buonornuyeckue
(GYHKITUHN OETKOB.

depmeHTbl — Ouojorudyeckue Kartaiauzatopbl. CrpoeHue QepMmeHTa:
AKTUBHBIM I1IeHTp, cyOctpatHas crneuuduuHocts. KodepmeHnTsl. BuTaMHHBL
Otnnung pepMEeHTOB OT HEOPraHMUECKUX KaTaIN3aTOPOB.

YrneBoasl:  MOHOcaxapuabl  (T7OKo3a, puboza u  JIe30kcupubo3a),
aucaxapuibpl  (caxaposa, JaKkTo3a) M IOJIMcaxapuibl (Kpaxmal, TIJIMKOIEH,
LeJUII103a). buosiornyeckue pyHKIMU YriIeBOOB.



Jlunuapl:  tpurnuuepuabl,  Gochomunuasl, crepouasl. I'mapoduibHO-
ruapodobupie cBoiicTBa. buomormyeckme ¢GyHkumum aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCTKOB M JTUMHI0B KaK HCTOYHUKOB dHEPTHH.

Hyxneunoseie kuciorel; JHK wu PHK. Hyxkneoruasr — MoHOMEpBI
HyKk1euHOBbIX KuciIoT. Ctpoenue U Gpynkuun JITHK. Crpoenue u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u pynkuuu.

[{uronorusa — Hayka o knetke. Kiierounas teopus — npuMep B3anMOIEHCTBUA
uzaeil u pakToB B HAYUHOM MO3HAHUHU. MeTO/Ibl U3YUYEHUS KIJICTKHU.

Knerka kak menoctHas xuBasi cucrema. OOmuUe MpU3HAKU KIETOK:
3aMKHyTasi Hapy»kHasi MemOpaHa, moJjiekysisl JIHK kak renervueckuit amnmapar,
cucTeMa cuHTe3a Oernka.

Tunsl KJIETOK: OJyKapuoTHYecKas | HOpokapuotudeckas. OcobeHHOCTH
CTPOCHHsI TIpoKapuoTHueckoi kimeTku. Knetouynas crenka Oakrtepuii. CTpoeHue
IYKApUOTHUYECKOW KIIETKU. OCHOBHBIE OTIUYHUSl PACTUTEIbHOM, MUBOTHOU U
rpUOHOMN KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIE€TOYHAsl CTEHKA, MIMKOKAIUKC, MX
¢ynkuun. [Tnazmatnaeckas memOpana, e€ cBoiicTBa M GpyHKImu. [luTommasma u eé
opranouabl. OmHomeMOpaHHble opraHounbl kierku: JIIC, ammapart ['ombmkwu,
mu30coMbl. [TonyaBTOHOMHBIE OpPraHOWIbI KJIETKH: MHUTOXOHAPHUH, TUIACTHUIBL.
[IpoucxoxaeHue MUTOXOHJAPUM M 1actua. Buasl mimactun. HememOpanHbie
OpraHOW/bI KJIETKH: PHUOOCOMBI, KJICTOYHBIN IIEHTP, LEHTPUOJIH, PECHUYKH,
KTYTUKU. OYHKIMH OPraHOMAOB KIIETKU. BKitoueHus.

Slnpo — perynsaTopHbIid MeHTp KieTku. CTpoeHue sapa: sjaepHas o0oJiouka,
KapuoIUIa3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBIL.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCcTpaMHK:

[Toprpetsl: A. Jlesenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnipenieneHde XUMUYECKUX DJIEMEHTOB B HEXKHBO
npupojie», «Pacrpenenenne XuMHYECKUX 3JIEMEHTOB B )KUBOH IIPUPOILH.

Tabmumer u cxembl: «lleproanueckas TabauIa XHUMHYECKHX JJIEMEHTOBY,
«CTpoeHHe MONIEKYJBI BOAB), «bHocunTe3 6enka», «CTpoeHHE MOIEKYJIIBI Oenkay,
«Ctpoenue pepmenta», «Hyknennorsie kucnotsl. JJHK», «CtpoeHune Moiexyibl
AT®D», «CtpoeHne 3yKapuoTH4ECKOU KIETKH», «CTpOEHHUE >KMBOTHOM KIIETKH»,
«CtpoeHue pacTUTENbHON KIETKH», «CTpoeHHe NPOKAPUOTHUECKOM KIICTKHY,
«CTpoeHue apa KIeTKH», « Y TIIeBOAbDY, «JIunuasn».

ObopynoBaHue: CBETOBOW MHMKPOCKOMN, OOOPYJAOBAaHWE [ TPOBEACHUSA
HaOTIOJICHHUI, W3MEPEHHH, HKCIECPUMEHTOB, MHKPOMpENnaparbl pPacTUTEIbHBIX,
’KUBOTHBIX U OaKTEpPUAIBHBIX KIETOK.

JlaGopaTopHbIe H NPAaKTHYeCKHE PA0OTHI:

JlaGopatopnass padora Ne 1. «M3ydeHue KaTalIMTHYECKOM aKTUBHOCTH
(dhepMeHTOB (Ha MPUMEPE aMHUIa3bl WIIH KaTaaasbl)».

JlaGopatopHass paGora Ne 2. «M3yyeHue CTpPOEHHS KIETOK pacTEeHUH,
YKUBOTHBIX M OaKTEpUil IO MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIIpENnaparax U Ux
OIHCAHUE.



Tema 4. JKnusHeaesare/ibHOCTh KJIETKH.

OOMeEH BEHICCTB, WM METa00IH3M. ACCUMMIIALIMS (TUTACTHYCCKHI OOMEH) M
TUCCUMIIIALINS (PHEPTETHUSCKUH OOMEH) — JIBE CTOPOHBI EIMHOTO TMpoIllecca
mMerabonu3Ma. Polb 3aKOHOB COXpaHEHUs BEIIECTB U HHEPrUM B IIOHUMAHHU
MeTaboM3Ma.

Tunsr oOMeHa BemecTB: aBTOTpOodHBINH U reTepoTpodHbiil. Poiab ¢pepmenToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUN YHEPTHH B KICTKE.

@®orocunTe3. CmeroBas u TeMHoBas (Qa3bl ¢oTocuHTe3a. Peakiuu
(porocuHTe3a. DPdhekTHuBHOCTL (HOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JUISl JKU3HU
Ha 3emse. BrnusHue ycnoBuil cpejibl Ha (POTOCHMHTE3 U CHOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTCHHUH.

XeMOCHHTEe3. XeMOCUHTEe3Upyrolue OakTepun. 3HaueHUe XEeMOCUHTe3a JUIs
KU3HU Ha 3eMUIE.

JHepreTuyeckuii oOMeH B KieTke. PacileruieHue BellecTB, BbIACICHHUE U
AKKyMYJIMPOBaHWE SHEPrud B KIETKE. DTalbl 3SHEPreTHYeCKoro oOMeHa.
['nukonus. bpoxenue m ero Buabl. KHCIOPOJHOE OKHUCIEHHME, WIH KJIECTOYHOE
JIBIXaHHe. OKkucIUTETEHOS dochopunupoBanue. DddexkTHBHOCTD
IHEPreTUUECKOTO OOMEHa.

Peakuuu wmarpuuyHoro cuHte3a. [‘eHernueckass wuHpopmanus u JHK.
Peanuzanus renermdeckod mHdopMauuu B KieTke. ['€HETMYECKM KOJ W €ro
cBo¥cTBa. Tpanckpurnuua — matpuusbiid cuaTe3 PHK. Tpancasumsa — Onocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amuHokucior. Ponb pubocom B
onocmHTE3E OemKa.

Heknerounsie hopMbl xU3HU — BUPYChl. cTopusi oTkpeiTHs BUpycoB (/1. U.
MBanoBckuii). OCOOCHHOCTH CTPOCHHS M KH3HCHHOTO [IMKJIAa BHPYCOB.
bakteprodaru. bone3Hn pacTeHHi, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIe
Bupycamu. Bupyc mmmynonedunmra yenosexka (BUY) — Bo3Oyaurens CIIM/la.
OOpatHas ~ TpaHCKpHWIIIHA, peBepTaza ©W  HWHTerpasza.  [IpodumakTuka
pacrnpocTpaHeHUs BUPYCHBIX 3a00J1eBaHUI.

JleMoHCTpamum:

[Toprpetsr: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabauupr u cxemsbl: «Tunel nmutanusy, «MeTtabonuzm», «MHTOXOHIPHIY,
«JHepreTu4Yeckuii odmen», «Xmopomiaact», «PDortocunres», «Crpoenue JIHK»,
«Ctpoenne n PyHKIIHOHUpPOBaHHE TeHay, «CuHTe3 Oelkay, «['eHeTnaecKuii Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbld nuka supyca CIIM]/la,
oakTepuodaray, «Pemnukanus JJHK».

ObopynoBanue: monenu-anmumkamuu «YaBoenune JIHK m Tpanckpummmsy,
«buocunTes 6enka», «CTpoeHue KIeTKu», MoJenb cTpykrypsl [JHK.

Tema 5. PazMHoOKeHHe U HHAHBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHblM 1UKJI, WM JKU3HEHHBIM LUK kiIeTku. MHTepdaza u MUTO3.
[Tponieccsl, mporekaromue B uHTepdasze. Perumkamms — peaxiyss MaTpUYHOTO
cuateza JIHK. Crpoenme xpomocom. XpOoMOCOMHEI HabOp — KapHOTHIIL
JIuruton aHbIN 5| rafiOuJAHBIA  XPOMOCOMHBIE  HAOOpBI. XpoMaTuIbl.
[{uronornueckue OCHOBBI Pa3MHOXKEHUS W  HMHIMUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.



Jenenue xierku — Muto3. Craauu mutosa. Ilporecchbl, MpoucXoasiie Ha
pa3HBIX CTAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO3A.

[Tporpammupyemasi ru0elb KIETKHA — aromnTo3.

@opMbl pa3sMHOXKEHUs OpraHU3MOB: Oecrioioe U noisiosoe. Buael 6ecrnionoro
pPa3MHOMKEHMS: JIeJIeHWE HaJBOE, IOYKOBaAaHUE OJHO- W MHOTOKJIETOUHBIX,
cropooOpa3zoBaHUe, BEreTaTUBHOE pa3MHOkeHHe. McKkyccTBEeHHOE KIOHUPOBaHUE
OpPraHU3MOB, €0 3HAYEHHE /IS CEJIEKIUH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTAUYUS OT OECTIOJIOrO.

Meiio3. Cranuu meiiosa. [lpoueccel, npoucxojsimue Ha CTaausx Meiosa.
[ToBenenune xpomocom B Mmenosze. Kpoccunrosep. buonorudeckuit cmbici u
3Ha4YE€HUE MEeHo03a.

['amerorene3 — mnporecc 00pa3oBaHUSI MOJOBBIX KIETOK Y KMBOTHBIX.
[TonoBsie kene3pl: CEMEHHUKM M SUYHUKU. OOpa3oBaHUE M Pa3BUTHE IOJOBBIX
KJIETOK — ramer (CHnepmMaTo30ul], SWLIEKIETKa) — CHEpPMaTOreHEe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHMSI SHMIEKJIETOK W  crepmaTo30uJ0B. OmIoJ0TBOPEHHE.
[TapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). IMOpPHOHAIBHOE pPa3BHTHE
(oMOpuorenes). JTambl YMOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpyiisinus, opraHorene3. [loctamOpuoHanbHOe pasButTue. Turmel
MOCTIMOPHUOHANIBHOTO Pa3BUTHUA: MpsIMOE, HempsMoe (Ju4uHo4yHOoe). BnumsHue
Cpe/lbl Ha Pa3BUTHE OPraHu3MOB, (PAKTOPbI, CMIOCOOHBIE BBI3BIBATh BPOMKIEHHbIC
YpOJICTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 I[BETKOBOTO PACTEHHS: CTPOEHHUE
CEMEHH, CTA/IUH PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupel ¥ cxeMbl: «DOpMBI Pa3MHOKEHHSI OPraHU3MOB», «J[BoiiHoe
OIUIOJOTBOPEHUE Yy [BETKOBBIX pacTeHuW», «BereratmBHOE pa3sMHOKEHUE
pactenui», «J/lenenme xnerkm Oakrepuit», «CTpO€HHME TOJOBBIX KIETOKY,
«Ctpoenue xpoMocoMbl», «Knerounsii nukiny, «Permukauus JJHK», «Mutos»,
«Meiio3», «IIpsmoe u HenpsiMoe pa3BuUTHE», «I'aMeTOreHe3 y MIIEKOIUTAIOIIUX U
yenoBeka», « OCHOBHbBIE CTa UK OHTOTEHE3a.

ObopynoBanue: MUKPOCKOII, MHKpONpenapaTsl «CriepMaTo30U bl
MJIEKOIIUTAIOLIEr0», «SIHIeKNIeTKka MIeKonmuTaromero», «Kapuokunes B KieTkax
KOpEelIKka JyKa», MarHuTHas MOJeJb-anIuiukanus «JlelieHne KIeTKu», MOJEIb
JIHK, mozenb meTadhazHoit XpoOMOCOMBI.

JlabopaTopHbie H NPAKTHYECKHE PadOThI:

Jlabopatopnass padora Ne 3. «HaOmromenue MHTO3a B KJIETKaX KOHYUKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopnast pabora Ne 4. «M3yueHue CTPOCHHS IOJOBBIX KIETOK Ha
rOTOBBIX MUKpOIIperaparax».

Tema 6. HaciieACTBEHHOCTH M M3MEHYMBOCTh OPraHU3MOB.

[Ipeamer u 3ana4ym renetuku. Mcropust pasButus reHETUKH. Ponb nuronorun
U HMOpPHOJIOTMH B CTAHOBJIEHMH T€HETHKH. BKian poccHiicKHMX U 3apyOeiKHBIX
Y4EHBIX B pa3BUTHE TEeHETUKH. MeTOolbl TEeHETHUKH (TUOpUI0IOrHYECKUid,



[IUTOr€HETHYECKUH, MOJIEKYISIpHO-TeHeTHUYeCKUii). (OCHOBHBIE T'€HEeTHUYECKHe
noHATHsA. ['eHeTnyecKas CUMBOJIMKA, UCTIONb3yeMasl B CXeMaX CKPEIIMBAaHHIA.

3aKOHOMEPHOCTH HACIIEIOBaHUA TPU3HAKOB, ycTaHOBIEHHBIE [. Menaenem.
MoHoruOpuaHoe CcKpeluBaHue. 3aKOH €IHHO0Opa3us TuOpUIOB [EPBOIO
nokosieHus. [lpaBuiio JOMUHHMpOBAHHMS. 3aKOH pACIIEIUIeHUS TPU3HAKOB.
['unoresa yuctotsl ramer. [lonHoe 1 HEMONHOE JJOMMHUPOBAHUE.

JluruOpuaHoe  cKpemmMBaHWE. 3aKOH  HE3aBHCHUMOTO  HacleIOBaHUs
npu3HakoB.  lluToreHernueckue - OCHOBBI  JUTHOPHUIHOTO  CKPENIMBAHMSI.
AHnanuzupyroiee ckpenupanue. Mcnonp30BaHne aHAIM3UPYIOLIEro CKPelUBaHUs
JUTS OTIPEJICIICHHS TeHOTHIA OCOOH.

CuerieHHoe  HacieaoBanue mnpuszHakoB. Pabora T. Moprana 1o
CUEIJIEHHOMY Haclle[JOBaHUIO TeHOB. HapylieHue cuernieHus reHoB B pe3yJibTare
KPOCCHHTOBEpA.

XpoMOCOMHas TEOPHsl HACIEACTBEHHOCTH. | eHETHYeCKHE KapThl.

['eneTuka mosa. XpoMOCOMHOE OMpeJie/IeHHe M0JIa. AYyTOCOMBI M I0JIOBBIE
XpoMOcOMBI. ['oMoramerHele M rereporameTHble opranusmel. HacienoBanue
MIPU3HAKOB, CLETUIEHHBIX C MTOJIOM.

H3MeHYnBOCTh. BUIbl H3MEHYHMBOCTH: HEHACIICACTBEHHAS U HAC/ICACTBEHHASI.
Porb  cpeapl B HEHACHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJU(PUKAIMOHHON M3MEHYUBOCTH. BapuallMOHHBINA psiji M BapUAIIMOHHAs KPUBAsL.
HopMma peakuun mnpuszHaka. KoauyecTBeHHBIE M Kade€CTBEHHBIC TMPHU3HAKM U HX
HopMa peakuuu. CBoicTBa MOAU(DUKATUOHHON U3MEHYMBOCTH.

HacnencTBeHHas, Wi T'€HOTUINMYECKas, W3MEHYMBOCTh. KomMOuHaTHBHaA
U3MEHUYHMBOCTb. Meio3 W MOoJOBOM IMpOIEcC — OCHOBA KOMOMHATHUBHOM
M3MEHUYMBOCTH. MyTannoHHas u3MeH4UBOCTh. Knaccudukauus MyTauuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 NpHunHBl MyTanuii. MytarenHsie (hakTopbl.
3aKOH TOMOJIOTHYECKHX PAIAOB B HacleaAcTBeHHOM u3menyuBoctu H. Y. BaBunosa.

BuesnepHas HacieICTBEHHOCTh U NK3MEHYHUBOCTD.

['enetuka denoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bl T'€HETHKH
YeJioBeKa: reHeajaorMyeckKuii, OJIM3HEOBBIN, IUTOTEHETUYECKUM, OMOXUMHUYECKUH,
MOJIEKYJIIPHO-T€HETHYECKH . CoBpemeHHoOe OTIpEEIICHNE reHOTHIIA:
MTOJTHOT€HOMHOE CEKBEHHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM YHUCIE C MOMOILIBIO
[T[{P-anamu3a. HacmencTBennbie 3a0o0neBaHUsd dYeIOBEKa: TeHHBIE OOJIe3HH,
00JIE3HH € HACJIEJICTBEHHOU MpeapacioioKeHHOCThI, XPOMOCOMHBIE OO0JI€3HH.
ComaTtnyeckue M TreHeparuBHble MyTalMu. CTBOJIOBBIC KIETKH. [IpUHITUTIEI
3710pOBOr0 00pa3a »HU3HH, TUArHOCTUKH, IPOPHUIAKTUKH U JICYCHUS TeHETUIECKUX
Oone3Heil. Menuko-reHeTHYecKkoe KOHCYIbTHPOBAHHE. 3HAYCHWE MEIUIIMHCKOM
IE€HETUKHA B IPEIOTBPAIICHNH U JICUEHUU I€HETHYECKUX 3a00JIeBaHUI YE/I0BEKA.

Jdemoncrpanumn:

[Toprpetsi: I'. Mennens, T. Mopran, I'. e ®pus, C. C. YerBepuxon, H. B.
Tumodees-Pecosckuii, H. Y. BaBuios.

Tabmuupr w  cxembl:  «MoHOrHOpHIHOE  CKpeHNIMBAaHHE W €r0
[IUTOIC€HETUYECKAs] OCHOBA», «3aKOH PAaCHIEIJIEHUS M €ro MUTOTreHeTHYecKas
OCHOBa», «3aKOH  YHUCTOTBI  ramer», «/lurubpugHoe  CKpeluBaHUE»,
«l{dTonornyeckue  OCHOBBI  JUTHOpPUJIHOTO  CKpeluuBaHus»,  «Meho3»,



«B3auMOJICHUCTBHE AJUICNILHBIX TE€HOB», «l'€HeTHYeCKHe KapTbl pPaCcTEHUM,
KUBOTHBIX M 4YeloBeka», «l'eHeTWka moma», «3aKOHOMEPHOCTH HACIIEOBAHMUS,
CUEIMJIEHHOTO0 ¢ Tmonom», «KapuoTurbl dYermoBeka W KHBOTHBIX», «Bumel
u3MeH4YUBOCTHY», «Moaudukannonsas u3MeHYUBOCTL», «Hacnenoeanue pesyc-
(pakTopay», «I'eHeTHKa rpynn KpoBu», «MyTanimoHHas U3MEHUHUBOCTbY.

OOGopyoBaHue: MOAETH-ANIUIMKAIMK  «MOHOrMOPHUIHOE CKpElIMBaHHEY,
«Hemonmnoe nmomuHupoBanue», «Jlurmbpuanoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKpPOCKOI W Mukponpenapar «Jposoduna» (Hopma, MyTaruu
(bopMbI KPBLIBEB U OKPACKU Teja), repdapuil «I'opox moceBHON».

JlaGopaTopHble M NPaKTHYeCKHe PadoThI:

Jlabopatopuas padora Ne 5. «M3ydeHue pe3yabTaTroB MOHOTHOPHUIHOTO H
JUTHOPUIHOTO CKPEIIMBAHUS y IPO30(UiIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas pabora Ne 6. «M3yuyeHne MOTU(PUKAITMOHHON M3MEHYHUBOCTH,
IIOCTPOEHHE BAPUALIMOHHOIO PsiJia U BAPUALIMOHHON KPUBOMY.

JlaGopaTtopHas padora Ne 7. «AHanu3 MyTtauuid y apo30(uibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTtuyeckas pabora Ne 2. «CocraBlieHMe ¥ aHaIW3 POJOCIOBHBIX
4EIIOBEKAY.

Tema 7. Cenexkuust opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak Hayka W IpoOIECC. 3apOkKIACHUE CEJEKIMU W JOMECTUKAIUS.
Yaenne H. WM. BaBwioBa 0 1eHTpax NPOMCXOKIEGHHA | MHOTooOpasus
KYJIBTYPHBIX pacTeHui. LIeHTpbl MpOUCXOXKAEHUSA JAOMAIIHUX XKHUBOTHBIX. CoOpT,
1opo/ia, ITaMM.

CoBpemeHHbIE METOJIbl CeNeKIIMU. MaccoBbIi U MHAUBUIyaIbHbII 0TOOPHI B
CCJICKIIMH pPACTCHUH M JKUBOTHBIX. OlleHKa 5KcTepbepa. bBIH3KOpoACTBEHHOE
cKkpemmBaHue — HMHOpuauHr. Yucras nuxusa. CKpellMBaHUE YUCTBIX JIUHUH.
['eTeposuc, mnu rubpuanas cuina. HepoacTBenHnoe ckpenimBanue — ayTOPUIMHT.
Ornanénnas rtuOpuamsanus W e€ ycrmexu. VCKycCTBEHHBIH MyTarcHes |
MOJIYy4YEHUE TOJUILIOUJ0B. JloCTHkKEHUS CeNeKIMH PACTEHUH, >XHUBOTHBIX WU
MHUKPOOPraHU3MOB.

buoTexHonmorna Kak OTpaciib MPOU3BOACTBA. |'€HHAas HMHKEHepHs. DTarbl
cozganus pexkomObunantHo JIHK wu Tpancrennsix opranumsmoB. Kierounas
uHkeHepus. Kinertounele KyabTypbl. MUKPOKIOHABHOE PAa3MHOKEHHUE PACTEHUH.
KiioHupoBaHue BBICOKOMPOIYKTHBHBIX CEIIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

DKoJIorHYeckre M ATudeckue  npobmemer. I'MO  —  reHeTHYCCKH
MOJIU(PULIMPOBAHHBIE OPraHU3MBI.
JlemoncTpaumu:

IToptpets: H. W. Basunos, U. B. Muuypun, I'. [I. Kapneuenko, M. @.
HpaHOB.

Tabmuupl U cxembl: Kapta «LleHTpbl NPOMCXOXKACHUS M MHOrooOpasus
KyJBTYPHBIX pacTeHuid», «[lopoabl JoManrHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHui», «Otaanéunas rudpuansamnus», «Padorter akagemruka M. @. MiBanoay,
«[Tomumnouus», «OO0bekThl OHOTeXHONOTHHY, «KilerouHble KynbTypsl WU
KJIOHUpOBaHue», « KOHCTpyUpOBaHUE U EPEHOC I'EHOB, XPOMOCOM».



ObopynoBaHue: MyJISDKU TUIOZOB U KOPHEIUIO0B JUKHUX (JOPM B KYJIBTYPHBIX
COPTOB pacTeHul, repdapuii « CenbCKOX035ICTBEHHBIE PACTECHUS.

JlabopaTopHble H NPaKTHYECKHE PadoThI:

Jkckypeust «OCHOBHBIE METOJbI WM JOCTHIKEHHs CEICKLUMHM pPacTeHUNl H
YKUBOTHBIX (Ha CEeJeKLIHOHHYIO CTAHIIHIO, JIEMEHHYO bepmy,
COPTOUCITBITATEIBHBIA ~ y4aCTOK, B TEIIMYHOE XO34HCTBO, J1aOOpaToOpHio
arpOyYHHMBEPCHUTETA WM HAYYHOI'O LEHTPA)».

11 KJIACC

Tema 1. DBOJIIOLMOHHAS OHOJIOTHSL.

[IpeanochusIkn BO3HMKHOBEHUA HBOIIOLMOHHOW TEOPHUH. JBOJIIOLIHUOHHAA
Teopus U €€ MecTo B OMonoruu. BivsiHue >BONIOLIMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOrMH U APYTUX HaYK.

CaupaerenbcTBa 3BOJMONUK. [lanmeoHTONOrMUECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BUJIOB B TMAJEOHTOJIOTMYECKOMW JIETOMMCH, TNepexojHbie (opMbl.
buoreorpadguyeckue: cXoaCTBO U paznuuue payH u Gaop MATEPUKOB U OCTPOBOB.

OMOpHONOrHYecKHe: CXOJCTBA M Ppa3U4Msi 3MOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBLIX. CpaBHUTEIIbHO-AaHATOMUYECKHUE: TOMOJIOTUYHBIE, aHaJOrHYHbIE,
pYJMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKMX MyTel y Bcex
OpraHU3MOB.

JsomonmonHast teopust Y. JlapBuna. [lpeanochuikd BO3HUKHOBEHUS
napBuHu3Ma. JIBwxkymme cuiibl 3BoiOUMKA BUIIOB 10 JlapBuHY (M30BITOUHOE
pa3sMHOCHHUE IIPU OTPAHUYCHHOCTH PECYpPCOB, HEOIpEe/IEHHAass U3MEHYUBOCTD,
Oopn0a 3a CylIeCcTBOBaHUE, €CTECTBEHHBIH 0TOOD).

Cunrerunyeckas teopus 3Bononuu (CTD) u e€ 0CHOBHBIE MOJOKEHUS.

MukposBomtonus. [Tonynsanus kak e1MHAIA BUA U SBOTOLIHH.

JBroxyniue cuiibl (pakTopbl) IBOJIOLUK BUJIOB B MPHUPOJie. MyTallMOHHBIH
MPOLECC ¥ KOMOMHATHBHAS M3MEHYMBOCTH. llomynsivoHHele BOJNHBI M JIpeHd
reHoB. M3omauus u Murpauus.

EctecTBeHHBIH 0TOOp — HampaBisomuid (aktop 3Bomonuu. DPopmer
€CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0ieHHOCTh OpPraHU3MOB KakK pe3ylibTaT 3Boionuu. [Ipumepsr
MPUCTIOCOOJICHUN Y OpraHu3MoB. ApoMOp(O3bl U UANOATATITALINH.

Bun wu  BupooOpazoBanue. Kpurepun Buma. OcHoOBHbie  (HOPMBI
BU1000pa3zoBaHus: reorpauyeckoe, IK0JI0rHuecKoe.

Makpossomonuss. PopMbl  IBONIONHMH:  (QUIETHYECKas, JTUBEpPTreHTHas,
KOHBEpPreHTHas, napauienbHas. HeoOparumocTs 3BOIFOLUN.

[TpoucxoxkaeHne OT HecrelHaIM3UPOBaHHbBIX IpeakoB. [Iporpeccupyroias
crieuuanu3aumsa. AJanTUBHAS paualiys.

ldemoncrpanumn:

[Toprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. [lapsun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkens, O. Mrosuiep, A. H. Ceepros.



Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apobIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
cymiectBoBanue», «EcrecTBeHHbIli 0TOOpP», «MHOrOo00Opa3sue COpToB pacTEHHID»,
«Muoroobpazue  mopox  KUBOTHbIX»,  «llomymsmum»,  «MyTtanuonHnas

M3MEHUYUBOCTBY, «Apomopdosbl», «Manoanantauumy», «OOmas aereHepanus»,
«/IBwkymme cunsl sBomoonun», «Kapra-cxema wMapmpyra nyremectsus Y.
JapBuna», «boppba 3a cymecTBoBanue», «lIprcmocobIeHHOCTE OPraHU3MOBY,
«"eorpaduueckoe BU1000pazoBaHuey, « IKOJIOTHYECKOE BUI000pa30BaAHIE .

OOopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3/IMYHBIMH TUIIAMHU OKPAaCKH,
HaOOp TUIOAOB M ceMsH, KoJuleKuus «lIpuMepbl 3alMTHBIX MPUCHOCOOJICHUN Y
YKUBOTHBIX», MOAeNbL «OCHOBHBIE HANPABICHUS HBOJIOLUN», 00bEMHAS MOACIDL
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduveckas kapra Mupa, KoJulekius «®PDopMbl coxpaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX M pacTeHui», ™mojens ammmkauus «llepekpécr
XpoOMOCOMY»,  BIIaXHbIe mpenaparel «Pa3ButHe HacekoMoroy», «PasBurtue
JSITYIIKWY, MUKporipenapat «Jlpozoduna» (Hopma, MyTaunu (GOpMbl KpbUILEB U
OKpacKu Teuna).

JlabopaTopHble H NPAKTHYECKHE PadoThI:

JlabopatopHast padora Ne 1. «CpaBHeHHE BUJ0OB 110 MOP(HOIOTHYECKOMY
KPUTEPHUIO».

JlabGopatopnas padota Ne 2. «Onucanne nmpucnocoOJICHHOCTH OpraHU3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHe M pa3BUTHE )KU3HU HA 3em.Ie.

JloHayuHble TIpeACTaBICHUS O 3apOKICHMH KU3HU. HaydHble THIOTE3bI
BO3HUKHOBCHMSI JKM3HH Ha 3emsie: abuoreHes M rmnaHcrnepMmus. XuMHYecKas
IBOJIIOLMSA. AOHUOTEHHBIH CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHWYEeCKUX.
DKCrepuMeHTaIbHOE TIOATBEPKICHHE XUMUYECKOH IBomonnu. HaganbHbie dTamsl
ononornueckon somonuu. ['unoreza PHK-mupa. @opmupoBanne meMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH W UX HBOJIOLHS.
DopMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pa3sutue »wu3Hu Ha 3emiie 1o 3pam u nepuojaMm. Karapxeit. Apxeiickas u
nporepo3oiickas opel. [lameosolickas »pa u €€ TepHOABI: KEMOPHUICKHUH,
OPJIOBUKCKHH, CUITYPUUCKHUMH, JIEBOHCKUNA, KAMEHHOYTOJIbHBIHN, TIEPMCKHIA.

Me3zo3oiickas 3pa u €€ Nnepuo/ibl: TPHACOBbIA, OPCKUI, MEJIOBOM.

KaitHo3olickass 3pa W €€ mNepuojbl: NaJleOr¢HOBBIM, HEOTCHOBBIMH,
AHTPOIOTE€HOBBIM.

XapakTepucTKa KIMMaTa U FeONOTMYECKUX MporueccoB. OCHOBHBIE ITaIlbl
IBOJIIOIMN PACTUTENBHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
’KUBOTHBIX. [losiBIIeHUE, paclBEeT U BEIMUPAHUE I'PYIIIL ) KUBBIX OPraHU3MOB.

Cucrema OpraHMuYeCKOro MHpa KaK OTpakeHue 3BoOIUH. (OCHOBHBIE
CHCTEMaTUYECKUE TPYIINbI OPraHu3MOB.

DBOJIIOLMA YEJIOBEKa. AHTPOINONOrUA KaK HayKa. PasBuTre npeacraBneHui o
NIPOUCXOXKIECHUM YesioBeka. Meronbl u3ydeHHsi aHTpororeHeza. (CxoncTBa H
pa3iinuus YenoBeKa U KUBOTHbIX. CHUCTEMAaTUYECKOE MOJI0KEHHUE YEIOBEKA.



Jewxymme  cuabl  (pakTopsl) aHTpOIoreHesa. HacnencrBennas
M3MEHYMBOCTh M €CTECTBEHHBIH oTOOp. OOmecTBeHHBI 00pa3 KU3HH,
M3TOTOBIIEHHE OPYIUH TPyJa, MBIIUICHHE, PEYb.

OcCHOBHBIC CTaJUU U BETBU JBOJIIOLUH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenblii, YenoBek mnpsmoxonsiiui, YenoBek HeaHAepTalbCcKuil, Yenosek
pa3yMHblii. Haxonkm HCKOmaeMbIX OCTAaTKOB, BpeMs CyIECTBOBaHUS, 00JacTh
pacnpocTpaHeHHsi, 00bEM rOMOBHOTO MO3ra, 00pa3 KU3HH, OPY/IHUsl.

YenoBeueckue packl. OcHOBHbIE  OosIbIIME  pachl:  €BPOINEOUIHAS
(eBpasmiickast),  Herpo-aBcTpajiouaHasi  (dKBaTOpualibHas),  MOHIOJIOWIHAS
(a3uatcko-aMepukaHckas).  UepTbl  NMPHUCIOCOONCHHOCTH  MpEACTaBUTCICH
YEIIOBEUECCKUX pac K YCJIOBHAM CYIIECTBOBaHMA. EAMHCTBO 4e€IOBEYECKHX pac.
Kputuka pacusma.

Jlemoncrpanumn:

[Toptpersr: ®@. Penu, JI. [lactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl U cxembl: «Bo3nukHOBeHue CoJIHEUHOWM cucTeMbl», «Pa3Butne
opranudeckoro Mupa», «Pacrurenbhnas kineTka», <«OKuBOTHas  KieTkay,

«IIpokapuornueckas kierka», «CoBpeMEHHas CHCTEMa OpPTraHUYECKOTO MHPay,
«CpaBHEHHE AHATOMHUYECKMX YEpT CTPOEHMSI 4YellOBeKa U YelOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBICE MeECTa  MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOIro 4ejoBeka», «JlpeBHeninune moan», «J/Ipesuue moau», «llepBbie
COBPEMEHHBIE JTI0IN», «YeoBeYeCKUe pachly.

Ob6opynoBanue:  mymsoku  «lIpoucxoxaenue  yenoBeka»  (O1OCTBI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HeaHJAepTajblia, KPOMAaHbOHILA), CIENKH WIH
M300paKCHHSI KAMCHHBIX OpYAUN IEpPBOOBITHOTO 4YeIOBEKa (KaMHH-YOIIIEPHI,
pybuna, ckpebsa), TreoxXpoHoJoruueckas Tabiuua, Koyiekuus —«DopMel
COXPaHHOCTH MCKOIIAEMBIX JKMBOTHBIX M PACTEHUI.

JlabopaTopHble H NPaKTHYECKHE PadoThI:

[TpakTuueckas padora Ne 1. «M3yueHne UCKOMAaeMbIX OCTATKOB PaCTeHUU U
JKHUBOTHBIX B KOJUICKILIHUAXY .

DKCKypeus «DBOJIIOIHSA OpraHuYeckoro Mupa Ha 3emie» (B eCTECTBEHHO-
HAYYHBIH WA KPACBEIYECKUN MY3EH).

Tema 3. Opranusmbl H OKpPY:Ka0IIAs cpeaa.

DKOJIOrus Kak Hayka. 3aa4d ¥ pa3zeiibl 3KoIoruu. MeToasl 3K0JI0rH4ecKux
HCCIICI0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIIOBEKa.

Cpenpl oOuTaHUS OPraHU3MOB: BOJAHAs, HAa3eMHO-BO3ZYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornveckue (akropel. Krnaccudukarnus dskonorndeckux (HakTopoB:
abuornuyeckue, OHOTHYECKHWE U AaHTPOIOreHHbIe. JIeHCTBUE HKOJIOIrMYECKUX
(haKTOpOB Ha OPraHU3MBI.

AbuoTtndeckne (GakTopsl: CBET, TEMIEpaTypa, BIaKHOCTh. DoToneproan3m.
[Ipucnocobnenns  opraHu3smMoB K  JeHCTBHIO  abuoTHuecKkuX  (akTOpOB.
bronoruyeckne puTMBI.

buotuueckue (haxkTopsl. Buaer  OumoTHUeCKMX — B3aMMOJICHCTBHIA:
KOHKYPEHIIMS, XUIIHUYECTBO, cuMOK03 U ero ¢gopmel. [lapasutusm, koonepauus,



MYTyaau3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HeWTpamu3M. 3HaueHue OMOTHYECKMX B3aUMOICHCTBUN MJS CYIIECTBOBAHUSA
OpPraHU3MOB B ITPHPOIHBIX COOOIIECTBAX.

JKOJIOrMYecKHe XapaKTepUCTHKH romyssuuu. OCHOBHBIE IIOKa3aTelld
MOIMYJISIIUN: YUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHPOCT,
murpaius. J[mnamuka YMCIEHHOCTH MOMYJISLIUU U €€ PEryJIsaims.

JdemoncTpanum:

[Toprpetsl: A. I'ymbonbar, K. @. Pynse, 3. ['ekkens.

Tabmuupl 1 cxembl: kapra «IIpupoaneie 30HbI 3emun», «Cpeabl oOUTaHUS
opranusmoB», «@Poronepuoansm», «llomymsauumn», «3aKOHOMEPHOCTH pocTa
YHCJIEHHOCTH MONMYJISAIMH HHPY30pUH-TYhenbkuy», «lunieBslie nenm.

JlabGopaTopHble H NPAKTHYEeCKHE PadOThI:

JlabopartopnHast pabora Ne 3. «Mopdonorudueckre 0coOEHHOCTH PACTEHUN U3
pa3HbBIX MCCT OOMTAHHUS.

JlaBGopatopnas pabora Ne 4. «Bnusinue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

ITpakTnueckas padota Ne 2. «Iloncu€r mnoTHOCTH MOMYJISAIHUNA pa3HbIX BUIOB
pacTeHui».

Tema 4. Coo01ecTBa 1 IKOJIOrHYeCKHEe CHCTEMBI.

CooOmecTBo opranu3mMoB — OuoreHo3. CTpykTypbl OHOIIEHO3a: BHIOBasd,
NpOoCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-momunantel. CBsazu B
OHoIlIEHO3E.

Oxonoruyecknue cucrembl (3kocucteMmbl). [lonstue 00 »skocucreme u
ounoreoneHoze. PyHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCUCTEMbI: TMPOJIYLEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBOpoT BeliecTB U MOTOK SHEPTrUH B IKOCHCTEME.
Tpoduueckne (TMUIMIEBHIE) YPOBHM HKOCHCTEMBI. [lMIeBBIE 1€MW W CETH.
OcHOBHbIE TOKAa3aTENW 3IKOCHCTEMBI: OMoOMacca, NPOMYKIHUSA. DKOJIOTHYECKUE
[UpaMUJbl: IIPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBoHcTBa 3KOCUCTEM:
YCTOMYHUBOCTH, CaMOperyJsiuus, pazsutue. Cykieccus.

[TpupoaHbie IKOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOWHOTO
WJIH IIHPOKOJIMCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE ~ YKOCUCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
Buonoruueckoe u Xx03s1HCTBEHHOE 3HAUEHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasHooOpasue kak ¢akrTop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOrMYECKOro pasHooOpasus Ha 3emie.

Yuenne B. W. Bepnaackoro o Ouocdepe. ['panuibl, coctaB M CTPyKTypa
ouocdepsl. JKuBoe BemecTBO W ero ¢yHkmmn. OcobenHoctn Omochepsr kax
rJ100albHOM 3KOCUCTEMbI. J[MHaMU4Yeckoe paBHOBECHE M OOpaTHasi CBA3b B
ounocpepe.

KpyroBopoThl BeleCTB U OMOT€OXUMHUECKHE LIMKJIbI 3JIeMEHTOB (yriepoa,
azoTa). 30HaIBbHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBo B Ouocdepe 3emin. AHTPONOTEHHBIC U3MEHEHUS B OHochepe.
['11obanbHbIe YKOTOTHYECKUE MPOOIEMBL.



CocymiecTBOBaHHE IPUPOBI % yeJoBeyYecTna. CoxpaHenue
Onopa3zHooOpa3zns Kak OCHOBA yCTOWYMBOCTH Omnocdepsl. OCHOBA pallMOHAIEHOTO
YIOpaBJICHHUS TPUPOJHBIMU pEecypcaMd M HX HCHoib3oBaHue. JlocTmxenus
OHOJIOTHH U OXpaHa IMPUPOJIbIL.

JleMoHCcTpamun:

IToptpetsi: A. Jx. Tencan, B. H. Cykaués, B. M. Bepnaackuid.

Tabmuuper 1 cxemsl: «llumessie nenm», «bHoIEHO3: COCTaB M CTPYKTypa»,
«IIpupoanbsie coolmiecTBay, «llenmu nuTanusy, «IKoJOrHYEcKas NUPAMHUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA NIMPOKOIUCTBEHHOI'O Jieca», « IKOCUCTEMA
XBOWHOrO Jsieca», «buoueHo3 Boaoéma», «Arpouenos3», «lIpumepHbie
AQHTPOIOTEHHbIE  BO3JCHCTBHA HA  Tpupoay», «Baxuelmme HUCTOYHHKH
3arpsi3HEHUs BO3/lyXa M TPYHTOBBIX BO/», «llouBa — BakHelIlas COCTABIAIONIAS
onochepr», «DakTopel nerpaganuu mousy», «llapauKoBbIil dhdexT, «DakTophl
pallMOaKTUBHOIO 3arps3HeHust Ouocdepw», «OOmas crpykrypa Ouocdepbi»,
«Pacnipoctpanenue KuM3HM B Ouochepe», «O30HOBBIM 53kpaH  Ouocheps»,
«KpyroBopot yriepojaa B buocdepe», « KpyroBopot a3ota B Ipupoe».

ObopynoBanue: Monenb-ammuiukanus «Tunmuunsie OWOLEHO3bI», TepOapuii
«PacTtutenbHble coodmiecTBa», Kouekuun «buonenos», « Bpenurenn BakHeHIIUX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TrepOdapuu U  KOJUIEKIIMM pacTeHUd U
KMBOTHBIX, MPUHAJICKAIIME K Pa3HBIM 3KOJOIMYECKUM IpyIIaM OJHOTO BHUIA,
Kpacnas kuura Poccuiickoit ®enepanun, H300pakeHHs OXpaHAECMbIX BHIOB
pacTeHuH U JKUBOTHBIX.



[NIAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHWSA [TPOI'PAMMBI  T10
bNOJIOITMKM HA  BA30OBOM  YPOBHE CPEJIHEI'O  OBHIEI'O
OBPA30OBAHU

Cornmacio OI'OC COO, ycranaBnuBaroTcsd TpeOOBaHUS K pe3ysbTaTaM
OCBOEHHMS  OOy4YalOIMMHUCS  MPOrpaMM  CpeaHero oodmero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U TIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHBI

B cTpyKType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS Mpeamera «buonorus»
BBIJICJICHBI CIICAYIONINE COCTABIIAIONIME: OCO3HAHHWE O0YYaIOIIMMHCS POCCHHCKOM
IPaKIaHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTENBLHOCTH
U CaMOONpE/IeJICHHI0, HaJIu4ue MOTUBAIMM K OOyYeHUH)  OHOJIOrHH,
LICJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHUX YOEKJICHUH JIMYHOCTH Ha OCHOBE
KTIOYEBBIX IICHHOCTeH M HCTOPUYECKUX TPAAMLHUN PAa3BUTHA OHOJIOIrHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH O0YyYaroUIMXCsi PyKOBOACTBOBATHLCS B CBOEH
NEATENIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IIPUCYIIUMHU CHUCTEME
Ouonornueckoro 00pa30BaHWsA, HAJIMYHE HKOJOTMYECKOIO IPABOCO3HAHHSI,
CIOCOOHOCTH CTABUTD 1IEJIH U CTPOUTD KU3HEHHBIE TITAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHUsl npeamera «buonIorus» I0CTUraloTcs B
CAVMHCTBE Y4YeOHOW ¥ BOCMHTATEIBHOM MJCATEIBHOCTH B COOTBETCTBHH C
TPaJIUIIMOHHBIMH POCCUMCKMUMH COLUOKYJIbTYPHBIMH, HCTOPUIECKUMH U JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHSITHIMU B OOIIECTBE NMPAaBWJIAMM U HOPMaMH
MOBEJACHUS M CIOCOOCTBYIOT TpolleccaM CaMOMO3HAHMS, CAMOBOCIIMTAHUS W
CaMOpAa3BUTHA, pPa3BUTHUA BHYTPEHHEH TMO3UIMH JIMYHOCTH, TATPHOTHU3MA,
YBAXKEHHUS K 3aKOHY M IIPABOMOPIAKY, UYEJIOBEKY TPYa M CTaplIEMy IOKOJIEHUIO,
B3aMMHOIO YBa)XKEHMS, OEpEKHOr0 OTHONIEHUS K KYJIbTYPDHOMY HACIEIHUI0 H
TpaJUIMIM MHOI'OHAIlMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKpYIKarolleH cpese.

JInuHOCTHBIE pe3yibTaThl OCBOEHHUS YyueOHOro mpeamera «buomorus»
TOJDKHBI OTPakaTh TOTOBHOCTh M CIMIOCOOHOCTH 00YYarOIIMXCs PYKOBOICTBOBATHCSA
c(hOpMHPOBAaHHOH BHYTPEHHEW TO3WIHWEH JHYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUEHTAllMH, TO3UTUBHBIX BHYTPEHHHX  YyOEXJeHWH, COOTBETCTBYIOIIHX
TPAJUIIMOHHBIM LEHHOCTSM POCCHUHMCKOro OOIIeCTBa, pacHIMPEHUE >KU3HEHHOTO
ONbITA M OMbITA ACATEIBHOCTH B MPOLECCE Peaar3aluy OCHOBHBIX HAIpaBJIICHUN
BOCMHUTATEIbHON ACATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMSA:

c(hopMUPOBAHHOCTH I'PAXKJAHCKOM MO3ULIMU 00YUarOIIErocs KaKk akTHBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIMOHHBIX MpaB M OOA3aHHOCTEH, YBAKEHHUE
3aKOHA U NIPaBOMOPSAKA;

rOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBLHOCTH TIPU CO3IaHUHU
y4€OHBIX MPOEKTOB, PEIICHUH YYE€OHBIX M [MO3HABATE/bHBIX 3a/1a4, BBINOJHECHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB,;



CIIOCOOHOCTHL  OMPENEeiATh COOCTBEHHYIO TO3UIIMIO IO OTHOIIEHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYHUTHIBAaTh B CBOUX JICUCTBHAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJAEH C pa3HBIMH YOEXKICHHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIUATILHBIM TTOJIOKEHUEM;

FOTOBHOCTH K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJIHECHUA
y4eOHBIX, TO3HABATENbHBIX W HCCJICIOBATEIbCKUX 3a/ady, YBAKUTEIHHOTO
OTHOIIEHUSI K MHEHHUI) OINIOHEHTOB TMpH OOCYKIEHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOI'0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM JICATCIIbHOCTH;

2) NaTpUOTHYECKOI0 BOCIIUTAHMS:

chOpMHPOBAHHOCTH poccuiickoin IpaXKJaHCKOMN UJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBaKEHHUsS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH IE€pEN
PoauHoil, ropioctu 3a CBOM Kpai, cBOO PojuHy, CBOM SI3bIK M KYJBTYPY,
MPOULIOE U HACTOsIIIIee MHOTOHALIMOHAJIBHOTO Hapo1a Poccuu;

IIEHHOCTHOE OTHOIICHWE K MPUPOAHOMY HACIEIUIO U MAaMATHUKAM TIPHUPO/IBI,
NOCTHKEHUAM Poccun B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAaJ POCCHMCKHX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHEe OWONOrUK, TNMOHMUMAHHUS 3HAY€HUss OUOJIOTHU B T[IO3HAHUM 3AKOHOB
MPUPO/IbI, B JKM3HU YEJIOBEKA U COBPEMEHHOI'0 00111eCTBA;

uaeiHas y0exka€HHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Ccyab0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

OCO3HAHHE JIYXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapo/Ia;

c(hOPMHPOBAHHOCTE HPABCTBEHHOI'O CO3HAHUSA, STHYECKOTO MTOBCACHUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYalMI0O M NPUHUMATh OCO3HAHHBIE DPEIICHHUS,
OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

0CO3HAHHWE IMYHOTO BKI/TaJla B TIOCTPOSHHE YCTOMYMUBOTO OYAyIIEeTo;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJIUTENISIM, CO3JJaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEHM CEMEHHOM JKU3HU B COOTBETCTBUM C
TpaausaMu HapooB Poccuu;

4) 3¢TETHYECKOT0 BOCIIMTAHUA:

ICTETHYECKOE OTHOIIEHUE K MUPY, BKIKOUas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOUIECTBEHHBIX OTHOIICHUIA;

[IOHUMaHHUE YMOLMOHAIBHOTO BO3ACUCTBUSA KUBOU IIPUPO/IBI U €€ LIEHHOCTH;

FOTOBHOCTb K CaMOBBIPAJKEHHMIO B Pa3HBIX BMJIAX MCKYCCTBA, CTPEMIICHME
NPOSBIATH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnueckoro BocnuTaHus, GOpMHPOBAHHSA KYJbTYPbI 3I0POBbS H
IMOLHOHAIBLHOIO 0.JIaroNoJay4YHs:

[MOHMMaHWE M peaju3alus 370poBOro u 0Oe3omacHOro oOpasza KU3HH
(3mopoBoe  mWTaHWe, COOJIOJEHWE TUTHEHWYECKUX  TIPAaBMJI W HOPM,
cOamaHCHUpOBAaHHBIA PEKUM 3aHATHA W OTABIXA, pEryispHas Qu3ndeckas
aKTUBHOCTB), O€peKHOro, OTBETCTBEHHOI'O W KOMIETEHTHOTO OTHOIICHUS K
coOCTBeHHOMY (hHU3MYECKOMY U IICUXUYECKOMY 3JI0POBbIO;



IMOHHUMAaHHE HCHHOCTH IIpaBHJI HHJIHUBHUIYAJIbHOT'O H KOJIJIEKTHBHOT'O
©€30MacHOro MOBECHHUS B CUTYAIUIX, YTPOKAIOIINX 3I0POBBIO M KU3HH JIIO/EH;

OCO3HAHHE TOCTEACTBUIA W HETMPHATHS BPEIHBIX NPHBBIYECK (YMOTpeOICHUA
aJIKOT0JI51, HAPKOTHKOB, KYPEHHSI);

6) TPY/10BOro BOCIIUTAHUS:

TOTOBHOCTB K TPY/1y, OCO3HaHHE LIEHHOCTH MaCTepCTBa, TpyAoIodue;

TOTOBHOCTh K AKTHUBHOHM [EATCIBHOCTH TEXHOJOTHYECKOW M COIHAIBHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH, MIAHHPOBATH U CAMOCTOSTEIIHHO
BBITIOJTHSTH TAKYIO JIESTEIbHOCTD;

MHTEpEeC K pa3iaudHbIM chepam MpodecCHOHaIbHOM JeATEeIbHOCTH, YMEHUE
COBEpIIAThL OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccun U peaan3oBLIBATH
COOCTBEHHBIC )KM3HEHHBIE TUIAHBI;

rOTOBHOCTH M CIIOCOOHOCTH K 0Opa3oBaHMI0O M CamMo0Opa30BaHMIO Ha
NPOTSHKCHUH BCEH YKU3HHU;

7) 3K0JIOrHYeCKOro BOCIIMTAHMSA:

IKOJIOTUYECKH 1[€JIECO00PAa3HOE OTHOIICHHE K TPHPOJE KaK MCTOYHHKY
KM3HH Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHHS;

TIOBBIIIICHHE YPOBHA OKOJIOTHYECKOM KYJIBTYphl: MPHOOPETEHUE OIBITa
IUIAHAPOBAHUSI TIOCTYIIKOB M OIEHKM WX BO3MOXKHBIX TIIOCIIEJCTBUN IS
OKpYIKArOLICH Cpebl;

OCO3HAHHE TJI00ATBHOIO XapakTepa IKOJOTMYECKHX MpoOneM M MyTeH HX
peleHus;

CMIOCOOHOCTH HWCTIONB30BaTh MPHOOpETaeMble TMPH HW3YUCHHH OUOIIOTHU
3HAHUST W YMEHHS TMPU pElIeHHH TMpolJieM, CBA3aHHBIX C PANHOHAIBHBIM
PUPOJOIOIb30BaHNEM  (COOIOJICHHE  IpaBUJ  [OBEACHUA B IIPUPOJC,
HamnpasJICHHBIX Ha COXPaHCHHC PAaBHOBCCHA B OKOCHCTECMAX, OXpaHy BHIOB,
IKOCHCTEM, Ouochepsl);

AKTUBHOEC HEMPUATHE ICHCTBHH, TPHHOCAIMIMX BpEed  OKpYy)Karomien
IPUPOJIHONM cpejie, YMEHHE IMPOTHO3UPOBATH HEOJIArONPHUATHBIE 3KOJOTHYSCKUE
[MOCICACTBHS IPECANPUHUMACMBIX JCUCTBUM U IIPEAOTBPAILATh UX;

HAaJIH4YHUE PasBUTOIO 3KOJOIHYCCKOIro MBIIIJICHHA, SKOJIOTHYECKOHN KYJIBTYPBI,
OTBITA ICATCIBHOCTH IKOJIOTUYECKOM HATpPaBICHHOCTH, YMEHHUSA
PYKOBOJICTBOBAThCSI UMH B TIO3HABaTENbHOI, KOMMYHUKATHBHOW M COLMAIBHON
NPAaKTHKE, TOTOBHOCTU K YYACTHIO B NMPAKTHYECKOW JICATEIBHOCTH YKOJIOTHUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW TMPAKTHKH, OCHOBAHHOTO Ha IHAJIOTE
KYJIBTYP, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJILTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3LIKOBOW M UYHMTATEIBCKOW KYJIbTYpPhl KaK CpeJICTBa
B3aMMOJAECHCTBUAS MEK/TY JTIFOJbMHU U TTO3HAHUSA MUPA;

MOHMMaHue crenuukn OHONOTMHM Kak HayKH, OCO3HaHHA €€ poiIu B
(hOpPMUPOBAHUU PAITHOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
NPEeJCTABICHUST 00 OKPYXAIoIIeM MHpPE KaKk O €IUHCTBE MPUPO/IbI, YeIOBEKa |



oOuiecTBa, B MO3HAHMM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUH mpodiem
COXPaHEHMS TPUPOJIHOIO PABHOBECHUS;

yOEKAEHHOCTh B 3HAYMMOCTH OHUONOTHH Ui COBPEMEHHOW IMBHIIM3ALIMH:
obecrieyeHuss HOBOI'O YPOBHsI Pa3BUTUs MEIULIMHBL, CO3JaHUE NEPCHEKTHBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  pelaTh  pecypcHble  MpoOJIeMbl  Pa3BUTHS
qeimoBe4YeCTBA, MMOMCKA H}’Teﬁ BbIXOJOa W3 r100aJIbHBIX YKOJIOTHYECKHX HpOﬁJ’IGM H
obOecrieueHus  MepexoJa K  YCTOMYHMBOMY  Pa3BHTHIO,  palMOHAJIBHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPCCOBAHHOCTh B IIOJYYCHHHM OHMOJIOTMYECKUX 3HAHMW B ILEIAX
MOBBLIIICHUS OOIIEH KYJIBTYpPBhI, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHON TPaMOTHOCTH oOydarouiuxcs, GopMupyemMoit
IIPU U3YYEHUH OUOJIOTHH;

[IOHUMAaHUE CYLIHOCTH METOJIOB [MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIOJb30BaTh II0Jy4daeMble 3HAHUS JUISI aHauu3a M
00BACHEHUS SIBJICHHI OKPYXKAIOIIEro MUpa U MPOUCXOISAIINX B HEM HM3MEHEHHIH,
yMEHHE JAenaTh OOOCHOBAaHHBIE 3aK/IIOUYECHHsA HAa OCHOBE HAydYHBIX (AKTOB M
MMEIOIINXCS JaHHBIX C LIENIbIO ITOIYUYEHHUS T0CTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO MCIIOIB30BaTh OUOJOrMYECKUE 3HAHUS Ui
perieHus mpo0JieM B peasibHbIX HKU3HEHHBIX CUTYaIIHUX;

OCO3HaHHEC IICHHOCTH HaquOﬁ ACATCIBHOCTH, TOTOBHOCTE OCYIHICCTBJIATH
IIPOECKTHYIO H HCCIEA0BATENBCKYIO ACITENBHOCT HHIANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTE M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHWIO W
caM000pa30BaHHIO, K AKTUBHOMY ITOJIYYEHHK) HOBBIX 3HAHUN [0 OHOJIOTMU B
COOTBCTCTBHH C ) KH3HCHHBIMH HOTpC6HOCTHMH.

METAINPEIMETHBIE PE3YJIbTATbI

MeranpeaMeTHBIE pe3yJibTaThl OCBOCHHs ydeOHOro mnpeamera «buonorusn
BKJIIOUAIOT: 3HAuYUMble [ (POpPMHUPOBAHUS MHPOBO33PCHHUS 00yUaroluxcs
MEXKIUCUMILUIMHAPHBIE (MEKIpPeIMETHbIE) 00IIeHayYHbIe MOHATHS, OTPAKAIOLINE
[IEIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHeUH()HKYy METOJ0B IO3HAHHSA,
UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs, SABICHHE, MPOIIECC,
CUCTEMA, HayuyHbIi (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
hcceloBaHue, — HaOMIOJAeHWE,  M3MEPEHUE,  IKCHEPUMEHT U JPYIHX),
YHUBEpCAJbHbIC y4eOHbIE JeHCTBHUA (MO3HaBaTeNbHBIE, KOMMYHHKATHBHBIC,

pEryJIsTUBHBIE), obecneyunBaonme dhopmupoBanue (yHKIMOHATBHOM
IPAMOTHOCTH M  COLMAIBHON KOMIIETEHIIMH OOYy4YaromIUXCs, CHOCOOHOCTh
o0yyaromuxcs UCIIOJIb30BATh OCBOCHHbBIE MEXJIUCHUIUIMHAPHBIE,

MHUPOBO33PCHUCCKUEC 3HAHHUA W YHHUBCpPCAJIbHbIC Y4cOHBIC JCHCTBUA B
[103HABATEIbHON U COLIMAIILHOU MPAKTHKE.

MertanpenmeTHbsie pe3yibTaThl OCBOCHHsS NPOTPAMMBI CpEIHEro o0muiero
o0pa3oBaHMA IOJKHBI OTPaKaTh:

Osinajgenue YHHBEPCAIbHBIMH y4eOHBIMH NMO3HABATEIbHBIMH
AeHCTBUAMM:



1) 6azoBbIe JJOrHUYECKHE AeHCTBHS:

CaMOCTOSITEILHO  (OPMyTHpPOBaTh W aKTyalM3WpOBaTh  MpoOiIeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHUU 3HAHUM NPHUEMBI JIOTMYECKOTO MBIINLICHUS
(aHanu3a, CUHTE3a, CPaBHEHUS, KJlacCU(pUKaALUU, 0000IIeHHs ), PpaCKPbIBATH CMBICIT
OMOJIOrMYECKUX TOHATHM (BBIZACIATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMH TTOHATHAMH);

ONpeAeNsaTh LedH JAeITebHOCTH, 3ajaBas TMapaMeTpbl W KpPUTEPHH WX
JOCTUXKEHUSI, COOTHOCHUTH PE3YJIbTATHI JIESTEILHOCTH C TTOCTABJICHHBIMHU IEJISIMHU;

MCI0JIb30BaTh OMOJIOTHYECKUE MOHATUS /111 00bsICHEHHs (PaKTOB W SIBJIICHHH
YKUBOM MPUPOJIbI;

CTPOUTH JIOTMYECKHME PACCYKACHHS (MHAYKTHBHBIC, JIEAYKTUBHBIE, TIO
aHAJIOTHH), BBISABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B pPacCMaTpPUBAaEMBIX
SIBJICHUSX, (DOPMYJIUPOBATh BHIBOJIbI M 3aKTFOUCHUS;

HPUMEHSTh CXEMHO-MOJIE/IbHbBIC cpejacrea I Ipe/ICTaBICHUs
CYIIECTBEHHBIX CBS3€H M OTHOLIEHHH B M3y4aeMbIX OMOJIOTHMYECKHX O00BEKTax, a
Takk€  TIPOTUBOPEYMH  pa3HOro0  poAa,  BBISBIACHHBIX B Pa3IMYHBIX
UH(OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarhiBaTh IUIAH pelleHHs MPOOJIEMBl ¢ YUETOM aHaIM3a UMEIOLIUXCS
MaTEepUAIbHbIX U HEMATEPHAIbHBIX PECYPCOB;

BHOCHUTB KOPPCKTUBLI B ACATCIBHOCTDL, OLICHUBATL COOTBETCTBHE PE3YJIBTATOB
IeJISIM, OIIEHUBATh PUCKH TOCIEICTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATh W  BBHIMONHATH paboTy B  YCIOBUSX  pEaNbHOTO,
BUPTYAJILHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BuBaTh KPCATHBHOC MBINIJICHHUC ITPH PCIICHUH JKH3HCHHBIX l'lpO6J'lCM.

2) 6a3oBble HccIe10BaTEeILCKHE AeiiCTBUS:

BJIaJIETh HABBIKAMHU y4€OHO-HCCIIEI0BATENFCKON U TPOEKTHOM JAESITEILHOCTH,
HaBBIKAMH  Pa3pelICHHSA  MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PeIleHHS MPAKTUYSCKUX 3aJ1a4, IPUMEHEHHEO
Pa3IMdIHbIX METO/IOB IMO3HAHUA,

HCITOJIB30BaTh PpPa3jJrudHbIC BHAbI JOCATCIBHOCTH IO TIOJYYCHHIO HOBOI'O
3HaHMUA, €T0 HHTEPNPETALMH, TPEOoOpa3OBAHMI0 MU TMPUMEHECHHIO B YYCOHBIX
CUTYAIIMUSIX, B TOM YHCJIE TIPH CO3/1aHUH YYEOHBIX U COIUATBHBIX TTPOEKTOB;

(hopMHpPOBATHE HAYYHBIA TUIT MBIIIJICHUS, BJIaJeTh HAYYHOM TEPMUHOJIOTHEH,
KJIHOYCBBIMH IMOHATHAMH H MCTOJaMH,

CTaBUTb W (HOPMYJIHpPOBaTh COOCTBEHHBbIC 33Jaud B 00pa3oBaTeIbLHON
TESTEIBHOCTH M KU3HEHHBIX CHTYAINsX;

BBISABJISITh TIPUYHHHO-CIICICTBEHHBIC CBS3M W aKTyaJW3HpOBaTh 3ajadgy,
BBIJIBUT'aTh THIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JUIS JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS;

dHaJIM3HUPOBaTh TIOJYYHCHHLIC B XO0AC€ PCHICHHA 3adadu pe3ylbTaThl,
KPUTHYCCKN OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh M3MEHCHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OITBIT;



OCYIIECTBJIATL LeJIeHANPABICHHBIH TMOUCK TIepeHoca CpeiCTB MU CIOco00OB
TEHCTBHS B TPOECCHOHATBHYIO CPEy;

YMETh MEPEHOCHTh 3HAaHWA B TMO3HABATEIBHYIO W TPAKTHYECKYIO 00IacTH
KU3HENEATEIbHOCTH;

yMeTb UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIC HWJICH, IpeJJIaraTb OPUIrMHAJIBHBIC IMOJAXOJbI U PEIICHHUS,
CTaBUTH MPOOIEMBI H 3a7a4H, IOMYCKAIOIINE albTepPHATHBHBIC PEILICHU.

3) pabora ¢ undopmanuei:

OPUEHTHPOBATHLCS B PA3TUYHBIX HCTOYHMKAX MH(pOpMammu (TekcTe y4eOHoro
MocoOHsl, HAy4YHO-TIOMYJSIPHOM  JIUTEpaType, OHOJIOTMYECKUX CJIOBapsix W
CTMpaBOYHHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHBIX, B MHTepHETe), aHAIW3UpPOBATh
UH(POPMAIUIO PAa3TUIHBIX BUAOB U (YOPM MPEICTABICHUSA, KPUTHISCKU OLCHHBATH
e TIOCTOBEPHOCTh M HEMPOTUBOPEUYNUBOCTE;

(GbopMyJIMPOBATh 3alPOCHl U MPUMEHATh PA3]IMYHBIC METOMBI IPU MOUCKE U
oTOope Ouosornueckoil HHGOpMaALIMKM, HEOOXOAUMOM ISl BBINOJIHEHUS! Y4eOHbIX
3ajay;

npuoOpeTaTh OMBIT HMCTMOJIL30BAaHUSA HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIi, COBEPILICHCTBOBATH KYJIbTYpy aKTHUBHOTO MCIIONB30BAHUS Pa3TMUHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHMaJbHYIO  (OpMYy  MpeACTaBICHUS
Ononornyeckor uHbopmauu (CXeMbl, rpadyKH, UarpamMMbl, TaOMHIIbI, PUCYHKH
M IpyToe);

HCTIONB30BaTh HAYYHBIM S3BIK B KAauecTBE CpeacTBa npu pabore c
OHOJNIOrHYecKOr MH(pOpMAalMel: TMPUMEHATh XHUMHYECKHE, (QU3HYEeCKHe |
MaTeMaTHYEeCKHE 3HAKHM M CHUMBOJIbI, (GopMyiibl, abOpeBUATypy, HOMCHKIATYPY,
UCTONIB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpeJCTBa
HarJIsAHOCTH;

BIaJeTh ~ HABBIKAMH  paclo3HaBaHWs W 3allUTBl  WHGOpMaIWH,
UH(POPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH [1€HCTBUAMM:

1) o01enue:

OCYIIECTBIATH, KOMMYHHKAIIMH BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBATH
B IHAJIOTe WM JUCKYCCHHU IO CYIIECTBY 0OCy’KaaeMoi TeMbl (YMeHHEe 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCUTEIIBHO BBIIOJHEHUS IIpejIaraeMoit
3a7ja4i, YYUTBIBaTh MHTEPECHl M COTIACOBAHHOCTH MO3ULMHI JIPYTUX YYaCTHUKOB
JIMAJI0Ta WM JHCKYCCHH);

pacrno3HaBaTh HeBepOAJbHBIC CpeACTBA OOMICHWS, MOHUMATh 3HAYCHHE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HUKHOBEHHs KOH(MDIUKTHBIX CHTYaIWH,
YMETh CMAr4aTh KOHMIUKTBI U BECTH IEPETOBOPHI;

BIIAJICTh PA3JIMUHBIMHM CIIOCOOAMU OOLICHUS M B3aUMOJCHCTBHS, MOHUMATh
HaMEpEHUs JIPYTHX JIIOJIeH, MPOSABIATh YBaKUTEIbHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (hopme popMyTHpoOBaTh CBOU BO3PAKEHUA;

pa3BEPHYTO W JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas J1esITeJIbHOCTh:



[IOHUMATh U HMCIOIB30BaTh MPEUMYIIECTBA KOMAHIHOU M WHIWBHUYaIbHOU
paboThI TIpH pelIeHHH OMOJIOTUYECKOH TTpoOIeMBbl, 000CHOBBIBATH HEOOX0IUMOCTh
MPUMEHEHHS TPYMITOBLIX (JOPM B3aMMOCHCTBHS MPU PEUICHUH YIeOHOH 3a/1a4H;

BbIOUpPATh TEMATHUKY U METOJAbl COBMECTHBIX AEHCTBUM ¢ Y4ETOM O0OLIMX
MHTEPECOB M BO3MOKHOCTEH KaXXI0T0 YieHa KOJUIEeKTHUBA;

NPUHUMATh  LEJM  COBMECTHOM  JAEATENBHOCTH, OPraHU30BbIBaTb U
KOOPJAMHUPOBATh [EHUCTBUA IO €€ JOCTHIKEHHIO: COCTaBIIATH IUIaH JEHCTBHH,
pacrpenensiTb pojid ¢ YY4E€TOM MHEHHHM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBAaTh KAauyeCTBO CBOCIO BKJAJAa M Ka)XJION0 y4acTHUKA KOMaH]bl B
o0ImMii pe3ynbTaT Mno pa3paboTaHHBIM KPUTEPHIM;

IpeaiaraTtb HOBBIE NPOEKTHI, OLEHHMBAaTh HUAEHU C TMO3ULUUU HOBH3HBI,
OPHUTAHAJIIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJIEHHE B Pa3JIMYHbIX
CUTYyAaIUsIX, IPOSIBJISATH TBOPUECTBO U BOOOpaxkeHue, ObITh MHUIIUATUBHBIM.

OBJ1ajIeHHe YHHBEPCAJIbHBIMH PeryJasiTHBHBIMM 1eiiCTBUSIMU:

1) camoopranusauus:

UCIIONB30BaTh OMOJIOTHYECKHUE 3HAHWS [Js BBIABIEHHsI IIpoOIieM U HX
PELIEHUS B )KU3HEHHBIX U yUEOHbBIX CUTYalHSsIX;

BBIOUPATh HAa OCHOBE OMOJIOTMYECKMX 3HAHMI 1I€JIEBbIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JICMCTBHUAX M IMOCTYNKAaX IO OTHOLICHUIO K JKMBOW NPHUPOJIE,
CBOEMY 3JIOPOBBIO U 3[J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATH [MO3HABATEIBHYIO JIESITENBHOCTD, BBISBISTH
1po0JIEMbI, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHbIE 33jla4d B 00pa3oBaTEIbHOU
JCATCIBHOCTH M JKM3HCHHBIX CUTYaLUsIX;

CaMOCTOSATENIbHO  COCTABIISITH IUIAH  pellieHus 1podiieMbl ¢ y4ETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHHIH;

J1aBaTh OIIEHKY HOBBIM CHUTYaIHsIM;

pacmupsaTh paMKU y4eOHOro rnpejMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEeHHII;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh
3a peneHue;

OILICHHBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HJPYAMIMH B
pa3HbIX 00JIACTSAX 3HAHWI, IMOCTOSHHO IMOBBIIIATh CBOW 0O0Opa30BATENIbHBIA H
KYJbTYPHBIH YPOBECHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTyalMsM, BHOCUTb KOPPEKTHUBBEI B JIEATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIHTATOB IIENAM;

BJIaJIeTh  HaBbIKAMU  [I03HABATE/IILHON  pedUIeKCHMM KaK  OCO3HAHUS
COBEpUIIAEMbIX JICHCTBUA M MBICIIUTEIBHBIX MPOLECCOB, HX pe3yJbTaTOB H
OCHOBaHMiI, UCTONB30BaTh MPUEMBI pedIeKCHH Il OLCHKM CUTyalluu, BbIOOpa
BEPHOI'O PEILIEHHUA;

YMEThb OIIECHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PENIEHUS MO UX
CHUIKEHHUIO;



NpPUHAMATh MOTHBBI W apryMEHTBhl JAPYTrUX TMpH aHajiu3e pe3yJbTaToB
NEeATEILHOCTH;

3) npuHsATHE CedA U APYrHX:

IPUHUMATE Ce0sl, IOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MNpH aHaJIW3€ Pe3yIbTaTOB
NesATeTLHOCTH;

MpU3HABaTh CBOE MPABO M MPABO JAPYTHX Ha OIIHOKH;

pa3BHBaTh CIIOCOOHOCTH MOHUMATh MHP C TIO3UIIAU JPYTOro YeIOBEKA.

NMPEAMETHBIE PE3YJIbTATDI

[Ipenmernbie pe3ynbrarel ocBoeHHsA mporpammel COO mo Onomormu Ha
0a30BOM YpOBHE BKIIIOYAIOT crnieluduyeckue s yuedHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHUS U CrIOCOObI JEHCTBHUI MO OCBOCHHID, UHTEPIPETALIUHA U
MpeoOpa30BaHUI0 3HAHUM, BHJIbl JICATEIBHOCTH IO MOJY4YCHUIO HOBOT'O 3HAHUS U
NPUMEHEHHUIO 3HAHUN B PA3IMUHBIX YUEOHBIX CHUTYyalMsiX, 4 TAKXKE B PeabHbIX
)KM3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouosorueil. B mporpamme npemmeTHble
pE3YyJbTaThI IIPENCTABIIEHBI 110 TOJAM 00y4EHHS.

[IpenmeTHbIE pe3ylibTaThl OCBOEHUsI yuyeOHOro mnpeaMera «buonorus» ¢ 10
Kjlacce JIOHKHBI OTPaXaTh:

c(OpMUPOBAHHOCTH 3HAHUHA O MECTE U POJH OMOJOTUHU B CHCTEME HAYYHOTO
3HAHUA €CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOUW KAPTUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCHICKHUX H
3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B  pa3BUTUE OUOJIOIMHU, (PYHKIIMOHAIBHOMU
IPaMOTHOCTH YEJIOBEKA JJIsl PELICHMS )KM3HCHHBIX 3a/1a4;

YMEHHME pacKpbIBaThb COJCPKAHUE OHOJIOrHYECKHMX TEPMHUHOB M TOHSATHM:
KM3Hb, KIIE€TKa, OpraHusmM, Metradonu3M (0OMEH BEUIECTB U MpeBpaliecHUe
HEPTHH), TOMEOCTa3 (CaMOPETYJIALNsA), YPOBHEBAS OPraHU3allMs KUBBIX CHCTEM,
CaMOBOCIIPOU3BENEHUE (PEIPOIYKIIHs ), HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3Jlarath OMOJIOTHYeCKHne Teopud (KIeTo4YHas, XpOMOCOMHas,
MyTallMOHHAsI, I[EHTpaJbHas JOTMa MOJEKYJIApHOH Owuonoruu), 3axoHsl (I
Menaens, T. Moprana, H. . BaBuioBa) u ydyenus (o neHtpax mHorooOpasus u
IPOUCXOKIAEHUS KyJbTypHbIX pacteHuid H. V. BaBuiioa), onpenenste rpaHuibl
MX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

yYMEHHE BJIQJIETh METOJIaMH HAYYHOTO MO3HAHHUS B OMOJOTHH: HAOIIOICHUE U
ONMUCAHUE MKUBBIX CUCTEM, NMPOLIECCOB M SIBICHUM, OPraHU3alMs U IPOBEJCHUE
OMOJIOTMYECKOTO0  IKCIIEPUMEHTA,  BBIIBMJKEHHE  TUIIOTE3BI,  BBISABIECHUE
3aBUCUMOCTH MEXJIY HUCCIEIyEMbIMHU BEJIMYMHAMU, OOBACHEHUE IIOTYyYECHHBIX
PE3YAbTATOB, UCIIOJb30BAHHBIX HAY4YHBIX IOHATHN, TCOPUH U 3aKOHOB, YMCHUC
JIeNIaTh BBIBO/BI HA OCHOBAHHUH IOJIYYEHHBIX Pe3yJIbTATOB,

YMEHHE BBIJENATH CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
JYKApUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB U MpPEeBpallleHusi SHEPruu B KieTke, (OTOCUHTE3a,
[JIACTUYECKOTO0 M SHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MUTO03a, Meio3a,



OIUIOZAOTBOPEHUS, PA3MHOKEHHS, HWHAUBUAYAJIBHOIO Ppa3BUTUS  OpraHusma
(oHTOTEHE3);

YMEHHE TPUMEHSATH IMOJTYyYECHHbIE 3HAHHUS 11 OOBSCHEHHS OHMOIOTHYECKUX
[IPOLIECCOB U SIBJICHUM, JUISl MPUHATUS [PAKTHYECKUX PELICHUI B MOBCEIHEBHOI
KU3HU C 1Eeiplo olecrieueHus: Oe30MacHOCTH CBOEro 3JI0pOBbsS U 370POBbS
OKPY’KaIOMIMX JII0/IeH, COOTIOIEHHST HOPM TPaMOTHOTO MOBEJCHUS B OKpY KaloIIeit
MPUPOIHON Cpefie, MOHUMAaHHE HEOOXOAMMOCTH HCTIOIB30BAHUSA TOCTHIKECHUI
COBPEMEHHOMU Ouonoruu u OMOTEXHOJOTHIH ISt paloHaIBLHOTO
IPUPO/IONOIH30BAHUS;

YMEHUE pelaTh 2JIEMEHTApHbIC TIEHETHYCCKHE 3aJayd Ha MOHO- H
OUTHOPUIHOE CKPEIIMBAHME, CLEIUICHHOE HACIEI0BAaHUE, COCTaBIATh CXEMBI
MOHOTHMOPUIHOTO CKPELIMBAHUS IS MPEACKA3aHUs HAC/IeIOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATh J1a0OpaTOpHBIE M MpaKTUYEeCKue padoThl, COOIHOIATH
npaBusia npu padote ¢ ydeOHbIM U J1a0OpaTOPHBIM 000PY10BAHUEM;

YMEHHE KPHUTHYECKHM OLEHHWBATh MW HMHTEPIPETHPOBATH HHOOPMAIUIO
OHMONIOrMYECKOTO COACPKAHMs, BKIIOYAIONIYIO T[ICEBIOHAYYHBIE 3HAHHUA W3
pa3IMUHBIX UCTOYHHUKOB (CpeIcTBa MAacCOBOM MHGMOpPMAIINHU, HAYIHO-TIOMYIAPHBIC
MaTepuasbl), 3THUYECKUE aCIEeKThl COBPEMEHHBIX HCCIENOBAaHUM B OHOJIOTHH,
METULIMHE, OMOTEXHOJIOIMH;

yMEHHE C€O03/1aBaTh COOCTBEHHBIE IMHMCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mmas Ouonornueckyro MHGOPMaLMIO U3 HECKOIbKUX HCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh NTOHATUMHBIN armnapar OUOJIOT UK.

[IpenmeTHbIEe pe3yJibTaThl OCBOEHUsI yueOHOro npeaMera «buonorus» ¢ 11
Kaacce NOJIKHbBl OTPaKaTh:

c(hopMHUPOBAHHOCTH 3HAHUM O MECTe U POJU OHOJIOTUH B CHCTEME HAYyYHOI'O
3HAHUSA €CTECTBEHHBIX HayK, B (OPMHUPOBAHUHM COBPEMEHHOW ECTECTBEHHO-
HAay4YHOW KapTHHBI MUpAa U HAYYHOTO MHPOBO33PEHUsS, O BKIIAJE POCCHHCKHX H
3apy0exKHbIX YYEHBIX-OMOJIONOB B  pa3BUTHE OHONOTHM, (PYHKIHUOHAIBLHOU
IPaMOTHOCTH Y€JIOBEKa JJIsl pelIeHUS )KM3HEHHBIX 3a/1ay;

YMEHHE pPaCKpbIBaTh COJAEpKaHHE OHWOJIOTMYECKHX TEPMHHOB M TOHATHH:
BUJ, TIOMYJIALUA, TCHODOHA, dBOMIONHS, ABHKYIIHE CUIbI ((DaKTOpPHI) DBOJIOINH,
NPUCTIOCOOIEHHOCTh, OPTraHU3MOB, BUI000pa30BaHUE, IKOJOTHYECKUE (PaKTOpBhI,
IKOCHUCTEMa, MPOAYLEHTh, KOHCYMEHTbI, PEIYyLUEHTbl, LENU IUTAHHUS,
IKOJIOTMYECKas TupamMuia, OuoreoreHos3, onocdepa;

yMEHHEe Hu3jIaratb OHOJOrMYecKue TeopuH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUs OJBOIIONMU), 3aKOHbI M 3aKOHOMEPHOCTH
(3aponbimieBoro cxoactsa K. M. bapa, yepemoBaHus TJIaBHBIX HanpaBlICHUH U
nyteit asomo A. H. Cesepuopa, yuenuss o 6uochepe B. U. Bepuaackoro),
ONpeIesATh MPAHULIbI UX IPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAay4YHOTr'O MO3HAHWS B OMOJIOTMH: HAOIIOACHUE U
ONMHUCAHUE KUBBIX CUCTEM, MPOLIECCOB M SABICHHWH, OPTaHMU3aLHsA U IPOBEICHUE
OMOJIOTMYECKOr0  3KCIIEPUMEHTA,  BBIIBIJKEHHE  THUIIOTE3bI,  BBIABICHUE
3aBUCUMOCTH MEXJY HUCCIEyEMbIMU BEJIMUMHAMU, OOBIACHEHUE IIOTYyYEHHBIX



pE3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX IOHATHH, TEOPHH U 3aKOHOB, YMEHHUE
TIeNaTh BBHIBOIBI HA OCHOBAHUH TIOYYEHHBIX PE3yIbTaToB;

YMEHHE BBIICNATh CYIIECTBEHHBIC TPHU3HAKH CTPOCHUS OHOJOTHYCCKHUX
00BEKTOB: BHIOB, [MONYJSNUA, TMPOAYLEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOTeOLICHO30B M 3KOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOro0 0TOOpa, BHA000Pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHu3MOB, JICHCTBHS JKOJOTHYSCKHX (PAKTOpPOB Ha OpraHU3MBI, TEpeHOCa
BEMIECTB W TOTOKAa DSHEPTUHM B HJKOCHCTEMAaX, AHTPOIOTCHHBIX W3MEHEHUH B
IKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHOreOXMMHUECKHX
LIMKJI0B B Ouocdepe;

YMEHHE TIPUMEHATH MOJYUCHHBIC 3HAHMUA 14 O0BACHEHHA OMONIOTMYECKUX
MPOIIECCOB W SIBICHUH, IUISI TPUHATHS MPAKTHYECKUX PEIICHHH B MOBCEIHEBHOI
KU3HU C 1Ienbl0 oOecricueHns 0Oe30MacHOCTH CBOETO 3I0POBBS W 3I0POBBS
OKPYKAIOIINX JIFOACH, COOJII0/ICHAss HOPM IPAMOTHOTO IOBEJICHHS B OKPYKAFOIICH
MPUPOJHON cpejie, NMOHUMAHUE HEOOXOJUMOCTH HCIOIL30BAHUS JIOCTHIKECHUM
COBPEMEHHOW OHOJIOTMH ISl PAllMOHAILHOTO TIPUPOIOTIOIH30BAHMS;

YMEHHE peliaTh dJIeMEHTApHbIC OMOJIOTHYECKHE 3aJa4dd, COCTaBJIATh CXEMBI
MICPEHOCA BEIIECTB U DHEPTUU B SKOCHCTEMAX (1ICTTH MMUTaHUS);

yYMEHHE BBITOIHATH J1a00paTOpHBIE M TNPAKTUYECKHe pPadoThl, COOJIOIATH
npapuia npu padboTe ¢ yueOHBIM U J1A00PaTOPHBIM 000PY10BAaHUEM;

YMEHHE KPHUTHYECKHM OLEHHWBATh MW HMHTEPIPETHPOBATH HHOOPMAIHIO
OMOJIOTMYECKOTO  COJCP)KAHMSI, BKIIOYAIONIYIO TIICEBJIOHAYYHBIE 3HAHHUS W3
pa3NMUHBIX UCTOYHUKOB (CpPEICTBa MAaCCOBON MH(MOPMAIIUHU, HAYIHO-TIOMYJISIPHBIC
MaTepHalbl),  paccMaTpuBaTh  IVIOOANbHBIE  JKOJIOTHYECKHE  MPOOJIeMBI
COBPEMEHHOCTH, (POPMUPOBATH O OTHOLICHUIO K HUM COOCTBEHHYIO ITO3ULUIO;

YMEHHE CO03/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLIEHHS,
00001mas Guomornyeckyro HHPOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATHHHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3esioB H (uudposBbie)
n/n TeM IPOrpaMmbl Bcero Komrponsnst | TIpakTiycekue oOpazoBarte/ibHbIE
e padoThbI padoThI pecype
1 buonorus kak Hayka 2 0.5 0.5 Ef:g:?f;iﬁiiﬂfn 41292
? JKuBBIE CHCTEMBI M HX | 0 0 bubmmorexa [{OK ‘
OpraHu3aIys https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB U 3 05 1 bu6morexa [IOK
CTPOCHHE KICTKH https://m.edsoo.ru/7f41¢292
4 JKu3HenesaTeabHOCTh KIETKH 6 0.5 0 EE:S;?;:;EE&SE 17£416292
5 zzﬁzf:;;;;:};e pa3BUTHE 5 0 1 e
P https://m.edsoo.ru/7f41¢292
6 HacneacTBeHHOCTD M g 0 15 bubnumoreka [HOK ‘
M3MEHYHBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41¢292
- Cenexiust OpraHu3MoB. 3 05 0 bubnmorexa [JOK ‘
OcHOBBI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
§ | pesepmos mpews | | 0 | upsimedoo e czen
OBILIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOCPAMME




11 KIIACC

KonnyecTBo yacon JJIEKTPOHHbIE
X HaumeHoBaHMe pa3/iesioB (undpossbie)
Nenm | e NporpaMmsi Beero KO;Tpoﬂb"b'e Hpai;CTﬂ'iECKl’l obGpasoBaTeIbHbIE
patoThI e padoThI pecype
bubanoreka 1HOK
1 DBOJIONMOHHAS OHOJIOTHS 9 0.5 1 Wipelmedioe s TR loa T
) BO3HUKHOBEHHE U Pa3BUTHE 9 0.5 0.5 bubmunoreka [{OK
KM3HU Ha 3emMiie ' ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl ¥ OKpyIKaroIas 5 0.5 | bubnnorexa [{OK
cpena ' https://m.edsoo.ru/7f41cc74
4 CooOrmiecTBa u 9 0.5 0 bubnuoreka LJOK
HKOJIOTHYECKHE CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{JOK
. e e 2 : 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB 34 3 )5
[10 [TPOI'PAMME ’




YUYEBHO-METOANYECKOE OBECIIEYUEHHE
OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IS YHEHUKA
buosnorus / [Taceunuk B.B., Kamenckuit A.A., Py6iios A.M. u apyrue /Tlox pex.
[Taceunuka B.B., AkuuonepHoe obuiectBo «M3narensctBo «lIpocselieHue»

» buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Pybmnos A.M. u
apyrue /Tlox pen. ITaceunuka B.B., AknronepHoe o6mecTBo «M3mareascTBo
«IIpoceenieHue

METOAUYECKHWUE MATEPHUAJIBI J151 YUUTEJIA

buonorus / [Naceunuk B.B., Kamenckuit A.A., Py6uo A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akunoneproe obmectBo «M3natenscTBo «IIpocBemenmne»

* buosiorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., Pyouos A.M. u
npyrue /Ilon pea. [Taceunuka B.B., Akimoneproe o6miectBo «M3narenbeTBo
«IIpocserienue»

HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
UHTEPHET

http://www.virtulab.net/

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

http://fcior.edu.ru/

http://www.school.edu.ru/

https://media.prosv.r/

https://resh.edu.ru/

https://rosuchebnik.ru/uchebnik
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