


HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIe, COJEepKaHMs, pEe3yJlbTaTOB OOyYEeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MOIOTUH, €€ 3HAUEHUH B MMO3HAHUU KMUBOUM MPUPOJBI U 00ECIICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHHS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMNPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIHLHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS HAMNPABICHHOCTh Ha pPa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsay ¢ M3ydeHHEM OOIEOMOIOTHYECKUX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MMOBCEJHEBHOM JKU3HU ISl pELICHUS MPUKIJIAIHBIX 33]a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BIIUSIHUSL XO3SIMCTBEHHOM JESITENIbHOCTU YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas mpexanonaraer (GopMUpPOBaHHE Yy  OOyYaroUIUXCS
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 00oOUIaeT 3HAHUS O KUBOM mpupone, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro u 0Oe3omacHoro obpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6monorun obecneynBaeT yCiaOBHs sl POPMUPOBAHMS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXEHHUS O MpeIHA3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMKA KyJIbTYpOCOOOpPa3HOrO0 MOJXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpaKTUYecKoil aesrenbHOocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
IBOJIIOLMHU. B COOTBETCTBUHU C 3TUM B CTPYKType y4eOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATWU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMBl 3HAHUM O OUOJOTUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHsI OpraHW3aIliH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH U TOAXOJO0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4eHUU OUOJIOTHH;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHUS K HEH, COOTIOICHHS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IPUMEHCHHE TTPUOOPETEHHBIX 3HAHUM U YMEHHUM B MIOBCETHEBHOM JKU3HU JIJIS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3200JICBaHMM.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorus», mzydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 uac B Heziel0).

COIAEPKXAHUE OBYUYEHUASA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykaMu, ¢uiiocopueid, ITUKON, SCTETUKON U MPaBOM.
Ponr Ouonorun B (GOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TIO3HAHKS KUBOU TIPUPOILI (HAOTIOICHUE, IKCIIEPUMEHT, OTTMCAHUE,
u3MepeHue, Kkiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TPUPOIIHI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJOB MpPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOTCOEHOTHIECKUI ), OMOChEepHBIN.

JdemoncTpanum:

Tabnutel u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. XumMH4YeCKHH COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune OelKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
Hes3amennMble 1 3aMEHMMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U



YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
(yHKIMU OENKOB.

®epmeHTl — Ouosiormdyeckue katanusatopel. CTpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpartHas crneuupuyHoctb. KodepmeHTsl. ButaMuHsbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  Je30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
HesuTo03a). buonorundeckue GyHKIMH YTIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoduUIBHO-
rupodoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
HyKJIeruHOBbIX KUCIOT. Ctpoenne u ¢pyHkuuu JJHK. Crpoenune u pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

Hurtonorusa — Hayka o kietke. Kiietounas Teopust — npuMep B3aUMOAECHCTBHUS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHUS KIETKH.

Knerka kak menoctHass >xuBast cuctema. OOmMe MNPU3HAKK —KIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckwmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KMUBOTHOW U
I'pUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
dbyaknuu. [Tnazmarudeckas memOpaHna, e€ cBolicTBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHouabl kieTkw: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPWH, IUIACTHBL.
[Ipoucxoxnenne MUTOXOHApWU W TulacTua. Bunbr mmactun. HememOpaHHbIe
OpraHOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILIEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMJOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIuia3ma, XpOMaTHH, SAPBIILIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XHMHUYECKUX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XuMU4YECKUX 2JIEMEHTOB B )KUBOU ITPUPOJIEY.



Tabmuibsl u cxembl: «llepuoamdeckas Tabauna XUMHUUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIIbl OeIKay,
«Ctpoenue dpepmenta», «Hyknennosbie kucinotel. JJHK», «CTpoeHrne MoneKybl
AT®», «CtpoeHne 3yKapHuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOU KIETKWY,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOIAbI», «JIMIuIb.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJid MPOBEICHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/M3ydyeHue KaTaIMTHYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydyenuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUl IMOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernapaTtax U HUx
OMHUCAHUE.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BeIIecTB, WM MeTa0oIu3M. ACCUMUIIALNS (TUTACTHYECKUM OOMEH) U
JUCCUMWIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUM B MOHUMAaHHUH
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO¢HBIN U rereporpodHbiid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dotocunTesa. DhhekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (GOTOCHHTE3 M CIIOCOOBI TOBBIIIECHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIKe OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyecknuii oOMeH B KileTKe. PaciierieHne BelecTB, BbIACICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JHK.
Peanuzanms reHeTwdeckoil mHMOpMaInMu B KIETKE. [ €HETMYECKHUH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.



Heknerounsie popMmbl ku3Hu — BUpychl. Mctopust oTkpeiTust Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS U KU3HEHHOTO IHMKJIa BHPYCOB.
bakrepuodaru. bonesHu pacteHuil, >XUBOTHBIX W YEJIOBEKA, BbHI3bIBACMBIC
Bupycamu. Bupyc ummynonedunmura yenoseka (BMIYU) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepTaza W  uHTerpasa. lIpoduiaktuka
pacrpoCTpaHeHUsI BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanum:

IToptpetst: H. K. Konpuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMeH», «Ximoporiacty, «Dotocunre3», «Ctpoenue JJHK»,
«CTpoeHune U QPyHKIIMOHMpOBaHUE TeHa», «CuHTte3 Oenkay, «['eHeTnueckuit Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KJIeTku», Moaenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHMe M HHAMBHUAYAIbHOE Pa3BUTHE OPTaHU3MOB.

Knerounslii 1muki, wiv >KW3HEHHBIW LUK KieTku. MHTepdasza m MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiys MaTpUYHOTO
cunte3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 TrarJIONTHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W  HUHIAUMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3sMHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OPraHu3MOB, €r0 3HAYEHUE IS CEIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsiuiue Ha CTaAUSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HA4YEHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBeie Jkene3bl: CeMEHHMKH W sSUYHUKWA. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepPMaToOreHe3 M OBOTCHES.
OcCoOEHHOCTH CTpPOEHMs SULEKIETOK M CHepMaTo30uI0B. OII0I0TBOPEHHUE.
[TapTrenorenes.



NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHUOHAIBLHOE  Pa3BUTHE
(amMOpuorenes). Jtanbl SMOPHUOHATBLHOIO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HENpsaAMoe (JIu4uHOuYHOE). BnusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumelt u  cxeMbl: «®DOpMBbI Pa3MHOXKEHHS OPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXXEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeka», «OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHnue: MMKPOCKOTI, MUKpPOTpEnaparThbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIEr0», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiukanus «JlegeHue KIeTku», MOJENb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHblie M MpaKTH4YecKUue padoThI:

JlaGopatopHast padota Ne 3. «HaOmromenue muTo3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast paGota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Tema 6. Hacsie1cTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reneTuku. Mctopus pa3Butus reHeTUKU. Postb nmuronorun
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan pocCHUUCKHX U 3apyOeiKHBIX
V4E€HBIX B pa3BUTHUE TEHETUKH. MeToasl TeHeTHKU (THUOPUAOJIOTUYECKUH,
LIUTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKUil). (OCHOBHbIE T'€HETHUYECKHUE
noHATHsA. [ eHeTnYeckass CHMBOJIMKA, UCIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHnaenem.
MonorubpugHoe CKpemyBaHue. 3aKOH €IUHO-00pa3us THOPUIOB MEPBOTO
nokosieHus. llpaBuino AoMUHUpOBaHUA. 3aKOH paCLICIJICHHUS MPU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOWIETO CKPEIIBAHUS
JUTS1 OTIpEeIeSIeHHsI TeHOTHUIIa 0COOU.



CuemnieHHoe HacineioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapylieHne CueryieHus TeHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOpHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE ONpPEAETIEHUE MoJIa. AyTOCOMBI U TMOJIOBBIE
XpoMocombl. ['omoramMeTrHble W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

HN3menunBocTh. BHUabl N3MEHUMBOCTH : HEHACJICACTBEHHAS U HACJICICTBCHHAS.
Ponb  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHsbIi psif ¥ BapualmoHHas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYHBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAs, WM3MEHUYMBOCTH. KoMOMHaTHBHAs
U3MEHYMBOCTh. MeHo3 U TOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHAsi U3BMEHYUBOCTh. Kiaccudukanust MyTaniuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHbsle (haKkTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HacaeAcTBeHHOW n3MenunBocty H. M. BaBumnosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka 4enoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJbl TEHETHUKHU
yeJIOBEKAa: NreHeaJIOTHYECKUN, OJU3HEOBBIN, [IUTOr€HETHUECKUHM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE THYECKUH. CoBpemMeHHOE ompeaesIeHue FeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[111P-anamu3a. HacmencTtBenHble 3a0o0JjieBaHUS 4YeJIOBEKAa: TCHHBIE OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
Comatnueckue | TreHepaTuBHble MyTanud. CTBOJOBBIC KIETKU. I[IpUHIUIIBI
3I0POBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oone3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHUI YEIIOBEKA.

JdemoncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHUE H  €TO0
IIUTOTCHETUYECKAass OCHOBA», «3aKOH pACHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHOEe  CKpeIIHBaHUCY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIecTBUE AJJIENBHBIX TE€HOB», «l'eHeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CLHEIUICHHOTO C TmoJioM», «KapuoTumbel 4YeaoBeKa W JKUBOTHBIX», «Bumbl



M3MEHYMUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anIuIMKauuu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«Henonnoe nomuHupoBanue», «JurubpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpo3zoduna» (Hopma, MyTaluu
(bopMBI KPBLIILEB M OKPACKH TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIIMBAHUS Y TPO30(HIIbI HAa TOTOBBIX MUKpOTMpEnapaTax.

Jlaboparopnas pabora Ne 6. «3yueHue MoaudUKaIMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsiJla U BAPUAITMOHHOW KPUBOW.

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLecC. 3ap0oXkAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl NpOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/BI CENEeKIIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHus. CKpellMBaHHE YHUCTBHIX JIMHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE TOJUIIOUAOB. JIOCTMXKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib MPOU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHre BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTHdeckue  mpobimembpl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBanos.

Tabmumel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoasl JoOMamIHUX )XKUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuit», «OTnanéunas rudpuanzanus», «Padbotsl akanemuka M. ®@. MIBanoBay,



«Ilomumnonaus», «OOBEKTB OHOTEXHOJOTUM», «KieTouHble KyJIbTypbl H
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IJIOJA0B U KOPHEIJIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repbapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTHXKEHHUS CEJEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34HMCTBO, JabOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIOIHOHHASI OHOJIOTUSI.

[IpennochliKu BO3HUKHOBEHHUS HSBOJIOIMOHHOW TEOPUM. IBOJIIOIIMOHHAS
Teopusi U €€ MecTo B OMOJIOTHMU. BrusHUE 3BONIONMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeugerensctBa 3BOJOUMHU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMaJl@OHTOJIOTHYECKOM JICTONUCH, TIEPEXOaHbIE (HOPMBEI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3IUUUs HMOPHUOHOB pA3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHEIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomtonionHas teopus Y. J[apBuHa. IlpeamnochUiki BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOMIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAeiEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boionuu (CTI) u e€ oCHOBHbBIE MMOJTOKEHHUS.

MukposBomtonus. [Tonynsiiusa kak eIMHUIA BUIA U 3BOJIIOLIUH.

JBuxymme cuibl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoAe. MyTallmOHHBIN
mpolecc U KOMOWHATHBHASsI W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI W Jpeid
reHoB. M30s11ust U1 MUrpausi.

EctectBennbiii otOé0p — HampaBusomuii (paktop sBomroruu. Dopmel
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHMU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOpG 036l ¥ HIHO-aTANTAIIHH.

Bun wu BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (OPMBI
BUJ1000pa3oBaHus: reorpauueckoe, 3K0JI0TUYECKOE.



MakposBosonus. DopMbl  3BOJIOLMM:  (puiieTHYECKas, JUBEpreHTHas,
KOHBEpIreHTHasl, napajuiesnbHasd. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxkaeHne OT HECIEUHAIN3UPOBAHHBIX NMpenkoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAs pagnalys.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunneii, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkenb, . Mromep, A. H. Ceepios.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobliin

NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBI 32
cyliecTBoBaHue», «EcrecTBeHHBIM 0TOOpP», «MHOroodpasue cOpToB pacTEHUN»,
«MHoroo6pasue  mopoa  KHMBOTHbIX»,  «llomymsimuu»,  «MyTaronHas

U3MEHYUBOCTHY», «Apomopdo3bl», «amoamantamum», «OO0mas aereHeparus»,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
Hapsuna», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOJeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMsH, KOJuIeKIusa «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjeinb «OCHOBHBIE HANPaBJICHUSI SBOJIOIUNY», 00BEMHAST MOJIEIb
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kaprta Mwupa, Koulekiusi «DopMbl COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojaenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKpornpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacCKH TeJa).

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

JlabopatopHast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopras padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma H
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4dHble TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoress
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
ABOMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIIbHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxen. Apxelickas u
nporepo3oiickas »pbl.  l[lameosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKas 3pa U €€ NEPUOAbL: TPUACOBBIN, FOPCKUN, MEIIOBOM.

KaiiHo3oiickass 3pa u €€ Tepuoabl: MaJICOrC€HOBBIM, HEOrE€HOBBIN,
AHTPOTIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M TeoJIOrMYeCKuX MporeccoB. OCHOBHBIE HTallbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBIIEHUE, paCUBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYeCcKOro MHpA Kak OTpakeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npencTaBieHui o
MPOMCXOXKJAEHUU 4YeloBeKa. Meroabl u3ydeHus aHTpomnoreneza. (CxoacTBa u
pazInyus YEJI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU DBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, HeloBEK
yMenblii, YenoBek mnpsaMoxondmud, YenoBeKk HeaHAEpTalbCKuiM, YeloBek
pasymHbIil. Haxonku uCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachbl:  €BPOINEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  TMPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoOBEYECKHX pac.
Kpurtuka pacuzma.

JdeMoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3HukHoBenne ConHeYHOM cucTeMbl», «Pa3Butune
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W UYEJIOBEKOOOPa3HBIX
o0e3bsiHn», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronm», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKne paco».

O6opynoBaHue: myisikn  «IIpoucxoxkaeHue — 4YeIOBEKa» (6rocThI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTAllblla, KPOMAaHBOHIIA), CIJIENKU WIH
M300paXKeHns KaMEHHBIX OpYJIUi MEepBOOBITHOIO YeloBeKa (KaMHHU-YOMIIEPHI,



pyOuna, ckpebna), TreoxpoHoOJoruyeckas Ta0nuia, Koyuiekiusa «DopMbl
COXPAaHHOCTHU UCKOIMAEMBIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne uCKOmaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJIIICKIUSIX).

OKckypeus «IBONIOLUS OPraHUYecKoro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WA KpaeBeaueCKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpY:KawIiuas cpeaa.

DKOJIOrMs KaK HayKa. 3ajaui U pa3feibl IKOJIOTMU. MeToIbl SKOIOTrHYECKUX
UCCIIEA0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YILHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abnotuyeckue, OMOTHYECKHE M AaHTPOIMOreHHble. JleficTBHE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckne (GakTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonorunueckue puTMBI.

buotnueckue (baxTopHI. Bungr OMOTHYECKUX B3aUMOJICICTBHU
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHMCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[nHaMuka YuCICHHOCTH MOMYJISINUU U €€ PeryIisiiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapra «lIpupomnsie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®Doronepuoanam», «llonmynamum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTH NOMYJAIUuY HHGY30puu-Tyhenbkny, «[lumessie memmy.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUNA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiectBo OopraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHA0Bas,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OMOLIEHO3E.

Dkoyioruyeckre cucteMbl (dkocucTembl). lloHstue 00 »dKkocucreme u
ouoreonieHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHThl 3KOCHCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHUH B HIKOCUCTEME.
Tpoduueckue (mumieBble) YPOBHM 3KOCUCTEMBI. [lWieBble WLEenu U CETH.
OcHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIHS. IKOJIOTHMYECKUE
OUPAMUIBL:  TPOAYKIMH, YHMCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYMBOCTh, caMoperyJsinus, pazsurue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOMHOTO
WIH IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTeHHbIE  DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTouuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocheprl. KuBoe BemectBo u ero Qgynknuu. OcobeHHOCcTH OHMOchepsl Kak
ro0abHOM 3KocucTeMbl. [/[uHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€0OXUMHUUYECKHUE ITUKIIbI 3JIEMEHTOB (yriaepoa,
a3zoTa). 30HaNbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHBIE U3MEHEHUs B Onocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOTIEMBI.

CocyliecTBOBaHUE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHue
O6ropa3zHooOpasusi Kak OCHOBa ycToWunBocTH Onocdepsl. OCHOBA PaIMOHAIBLHOTO
yIpaBleHUs TPUPOJHBIMH pecypcaMH M HUX HCHoJb30BaHue. JlocTikeHus
OMONOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

IToptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter u cxembl: «[lumieBsie menm», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenmu nuTtaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay», « IKOCUCTEMA
XBOWMHOro  Jecay, «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme HUCTOYHHKH
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHellllas cOCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3¢dexTy, «DakTophl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps,



«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoIe».

O6opynoBanue: Mojenb-ammaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PactutenbHble cooliiecTBa», Kouiekuuu «buouenos», « Bpeaurenu BaxkHeHIIMx
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu M KOJUJIEKIMH pacTeHUH U
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTMYECKMM TpynnaM OJHOIO BHUIA,
Kpacnas xnura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBnMBalTCS TpeOOBaHUS K pe3yJibTaTaMm
OCBOEHHMsI  OOydarolMMHUCS IpOorpaMM  CpelHero oouero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI mpeameTa «buosorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKME OOYUYaIOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAlMM K OOYy4YeHHUIO  OHOJIOTHH,
IieJICHANIPABIEHHOE pa3BUTHE BHYTPEHHUX YOCKJICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYCCKUX TPATUIUA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHME OSKOJOTMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IIEIIM U CTPOUTH )KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHMS MpeaMeTa «buonorus» TOCTUTAOTCS B
€IMHCTBE YYCOHONW W BOCHUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMU U TyXOBHO-
HPaBCTBECHHBIMHU IICHHOCTSMH, MPHHATHIMH B OOINECTBE INMpaBHJIAMH W HOPMaMH
MOBEJCHUS U CIOCOOCTBYIOT MIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TO3ULIHUM JIMYHOCTH, MATPHUOTHU3MA,
YBaXXCHUS K 3aKOHY W TMPABOIOPSAJAKY, YEJTOBEKY TpyJda M CTAPIIEMY MOKOJICHUIO,
B3aUMHOTO YBaXEHHUs, OCPEXKHOTO OTHOILICHHUS K KYJIbTYPHOMY HACICIUI0 U
TpaJuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY’KaIOIIEH Ccpee.



JInuHOCTHBIE pe3ysbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM ILIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HAaIpaBJICHUMN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOro 00IIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BBHITIOJHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TMO3MIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOKICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTAMH U
COIIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUKCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
[IaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a CBOM Kpail, cBOWO PoanHy, CBOM S3BIK U KYJIBTYpPY,
MIPOLIOE U HACTOALLEE MHOTOHAIIMOHAIBHOr 0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIECHUE K IMIPUPOJHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
NOCTYKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OWOJIOTHH, TOHWUMAaHUS 3HAYCHHsS] OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaenHas yOeKIEHHOCTb, TOTOBHOCTh K CIIyXeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/bp0y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUIMCKOr0 HAPO/Ia;



c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAlIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTEISIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHWE 3MOIMOHATIBHOTO BO3EHUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusnuyeckoro BoCHUTAHUS, (POPMHUPOBAHMUS KYJbTYPbI 30POBbSI U
IMOLUMOHAJIBLHOIO 0JIATONMOJYYHs:

NMOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro ooOpas3a KHU3HU
(3mopoBoe  TUTaHHWE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOQJTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETGHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 370POBBIO;

MOHMMAaHWE I1EHHOCTH TMPAaBUJI HMHIAWBUIYAJIbHOTO W  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TMOCIEICTBUA M HENPHUATHS BPEIHBIX MPUBBIUCK (yMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHUSI );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00Hu¢E;

TOTOBHOCTh K AKTHUBHOW JEITECIbHOCTH TEXHOJOTHMUYECKOM M COIHAILHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATh W CaMOCTOSTEIBHO
BBIMIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3MuHbIM cepam mpodeccroHanbHON ACATEILHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Pealin30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HCTOYHHKY
KW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;



MOBBIILIEHUE YPOBHSA HKOJOTMYECKON KYyJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TIOCTYNKOB M OLEHKM UX BO3MOXHBIX MOCIEICTBHMA IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJ00aTBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM MU MyTel uXx
pelIeHHUS;

CIIOCOOHOCTh HUCHOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUH OUOJOTUH
3HAHMSI W YMEHUS TMpU pEHIeHUH NpoO0JieM, CBS3aHHBIX C PallMOHAJIbHBIM
MIPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TMpaBWI  TOBEACHUS B IPUPOJIE,
HANpaBJICHHBIX Ha COXPAHEHHE pABHOBECHS B JKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JCHCTBUM, TMPUHOCAUIMX Bped  OKpYKarollen
OPUPOJHON Cpeie, YMEHHE MPOTHO3MPOBATH HEOIArONpUSTHBIE 3KOJOTHMUYECKHE
NOCJIEJICTBUS MPEANPUHUMAEMbIX IEUCTBUI U MPEJOTBPALLATh UX;

HAJIMYME Pa3BUTOTO PKOJOTMUECKOT'O0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HaIpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAIIBHOU
PAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOMN JEATEIHHOCTH IKOJIOTMUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTHh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JHUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIEHCTBOBAHMUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUpPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpelCTaBlIeHUusT 00 OKpYXKAIOIIeM MHUpE KaK O €IMHCTBE MPHUPOABI, YEJIOBEKa H
o0miecTBa, B IO3HAHUM MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpolieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTUU JJIi COBPEMEHHOM LMBUIIN3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPecypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEH BBIXOJA U3 INIO0ANBHBIX 3KOJOTMYECKHX MPOOIeEM U
o0ecriedyeHusi Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  paIMOHATBHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYpPCOB U (POPMHPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYyYEHUU OHOJOIMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUsI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIBHOM rPaMOTHOCTU OOydYaromuxcs, (GopMHpPyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YaeMble 3HAHMS I aHauu3a H
OOBSCHEHHUS SIBIIEHUN OKPYKAIOUIEro MHUpPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHE JenaThb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
MMEIOIUXCS JaHHBIX C LIEeJIbI0 TOJYUYEHHUsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
pelieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOM JIEeSATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
OPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HA4YMMBbIE I (OPMUPOBAHUS MHUPOBO33PEHUS O00YyUaIOMMUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIeHayUHbIE MOHSATHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpPa U CHeIU(PUKY METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOIIECC,
cucTeMa, Hay4yHbIH (pakT, MPUHIIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCe/OBaHNe,  HAOMIOJEHHWE, HW3MEpPeHHe,  JKCICPUMEHT U JPYIHX),
YHUBEpCAJbHbIE YyueOHbIe JeWCTBUA (TI03HABaTEIbHBIC, KOMMYHHUKATHBHEIE,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH W  COINMAJIBHOM KOMIIETEHIIMM OOYYaloIuXcs, CIIOCOOHOCTh
oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXKIUCIUTIUIMHAPHBIE,
MHPOBO33PCHUYCCKHE 3HAHUS W  yYHUBEPCAIbHBIC Y4YCOHBIC JICHCTBUA B
MO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIC Pe3yJbTaThl OCBOSCHMSI IIPOTpaMMBlI CpEIHEro OOIIero
00pa3oBaHUs JTOHKHBI OTPAXkKaTh:

OBJaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbLHBIMH
AefCTBUAMM:

1) 6a30BbI€ JJOTHYECKHE eCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

KCTOJIb30BaTh IPH OCBOCHHHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIILICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCuUKAIINU, 0000IIEHNs ), pACKPBIBATH CMBICT



OMOJOrMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATH
CBSI3M C IPyTUMU MOHATUSAMU);

ONMpeneNsITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C OCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUS AJid 00BbsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOBI,

CTPOUTh JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, IO
aHAJOTUH), BBIABIATH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B pPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeJIbHbIE cpeacTsa Ui IpEACTABICHUS
CYILIECTBEHHBIX CBS3€d M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKKE€  MPOTHUBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
UH(POPMAIIMOHHBIX HUCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4E€TOM aHajdu3a MMEIOUIUXCS
MaTepHUANIbHBIX U HEMaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOpJMHUPOBATh M  BBIMNOJHATH paboOTy B  YCIOBHUSX  peEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH >KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUA:

BJIa/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON U TPOECKTHON JI€ITELHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a/1ay, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BUJbBl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HAHMsI, €r0 HHTEpPHpeTaluu, MPeoOpa3OoBaHUI0 W TNPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YHCJI€ IPU CO3AaHUU YU€OHBIX U COI[MAIbHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOW TEPMHUHOJIOTHUCH,
KJIFOUE€BbIMU MOHATUSIMU U METOJIAMHU;

CTaBUTh # (HOpPMYIUpOBaTh COOCTBEHHBIC 3a7adyd B 0Opa3oBaTeIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEeIIEHUs, HaXOAUThb apryMEHTHI JUIS JI0Ka3aTeJIbCTBa
CBOMX YTBEP>KJICHHH, 3a/1aBaTh IApAMETPbl U KPUTEPUH PEILECHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJadd  Pe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;



OCYILECTBIIATH IIeNIEHANIPABICHHBIA MOUCK TMEPEHOCa CPEICTB U CIOCOOOB
NercTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M TMPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JTOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ nunpopMmaumeii:

OpPUEHTUPOBATHCH B PA3IMYHBIX UCTOUYHHUKAX MHPOPMAIMH (TEKCTE Y4EOHOTO
ocoOusl, HAy4YHO-TIOMYJSPHOW JHWTEepaTrype, OHMOJIOTHYECKUX CJIOBApsAX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHUBOCTD;

(GbOopMyIHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHbIC METOABI MPHU IOUCKE H
otbope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHHS YU4EeOHBIX
3ajad;

PHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTMBHOT'O MCIIOJb30BaHUS Pa3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
Oounonornyeckoit nHGopMaluu (CXeMbl, rpadUKH, AUArPaMMBbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouosiormdyeckort umHGOpPMaANHME: TPUMEHITh XUMHYECKHe, (Qu3nueckue u
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOO0peBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpPeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CPEJICTBA
HATJISTHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAINH,
nH(OPMAITMOHHON O€30MaCHOCTH TUYHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOTE€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TIpe/jiaraeMon
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
JMaJora Uil JUCKYCCHH ),

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIIEHWs, MOHWMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHTYAIlHi,
YMETh CMATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;



BIAJIETh PA3JIMUYHBIMHU CIIOCOOAMU OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme (opMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWUBUAYaTbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUsI TPYNTOBLIX (POPM B3aMMOJICHCTBUS MPU PEIICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JACHUCTBUMA C y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIHbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHUIO: COCTAaBJATh IUIaH JACUCTBUH,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3YyJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOCKTHI, OIEHWBATh HACHU C TO3UIMH HOBHU3HBI,
OpPUTHHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IHYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBy1aieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAaHUSA JUISl BBISBICHUS MNpoOJIeM M HX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOUX JCHCTBUSAX M MOCTYNKaX MO OTHOIIEHUIO K KUBOHM MPHUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYUIIECTBIIATh MMO3HABATENIbHYIO NIE€SITENIbHOCTh, BBISBISATH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITETTbHO COCTABJIATh IUTAH pPEIICHUs TpoOJieMbl C  Y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOTO NMpeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOH SPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBILIATH CBOM 0OO0Opa3oBaTENbHBIA U
KYJIbTYPHBI! YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIa/J€Th  HaBbIKAMU  [O3HABATEJIBHOM  peQeKCMH Kak  OCO3HaHUs
COBEpPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPUHUMATh pPEUIEHUA IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnble pe3ynbTathl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOUAIOT crienudpuIeckue s yaeOHoro npeamera «buomorusy»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHWIO, UHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIUsX, a TaKKEe B pPEabHBIX
’KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX ¢ Ouosiorumeil. B mporpamme mpenmeTHbie
PE3YNIBTATHI IPEICTABIIECHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSA ydeOHOro mpeamera «buomnorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJIM OWOJIOTHH B CHCTEME HAyYHOTO
3HaHHMSI ECTECTBEHHBIX HAayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKpbIBaTh COJEpKaHUE OMOJOTMYECKHMX TEPMUHOB W TOHSATHMA:
KW3Hb, KIJIETKA, OpPraHu3M, MeTa0onu3M (OOMEH BEIIeCTB M IpeBpallcHue
SHEPI'uM), TOMEOCTa3 (CaMOpEryJAlys), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,



CaMOBOCIPOM3BEICHHUE (PENPOAYKIHUS), HACIAEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE Wu3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyJIbTYpHBbIX pacTteHuid H. M. BaBuiioBa), onpeaensTh rpaHUIIbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJEeTh METOAAMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY MHCCIIEyEeMbIMU BEJIMYMHAMU, OOBICHEHHE TMOITYYEHHBIX
pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpOIIeCCOB: OOMEHa BEUIECTB M MPEBpAllleHUs] YHEPTruu B KieTKe, (OTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHHMS, PA3MHOXKEHHs, WHAUBUAYAJbHOTO pPa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEeJIpl0 oOecrieueHusl O€30MacHOCTH CBOEro 3/I0POBbS U 3[I0POBbS
OKPYXAIOIIUX JII0IeH, COOMI0IEHNSI HOPM IPaMOTHOTO MOBEJIEHUS B OKpYXKaromen
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUH TUTSI PaIMOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEHETHYEeCKHE 3aJaud Ha MOHO- U
IUTHOPUIHOE CKPEIIMBAaHUE, CIEIUIEHHOE HACJeI0BaHUE, COCTaBISTh CXEMbI
MOHOTHMOPHIHOTO CKpEIMBAaHUA JJIs MpeJCKa3aHusl HaclleZJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIa0OpaTOpHBIE M NPAaKTUYECKHE padoOThl, COONIONATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHMBATh M HWHTEPIPETHPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO  COJEp)KaHUs, BKIIOYAIONIYIO0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAaccOBOW MH(pOpPMAINH, HAYUYHO-TIOMYJISPHBIE
MaTepualibl), 3TUYECKHE acCIEeKTbl COBPEMEHHBIX HCCIIEIOBaHUN B OWOJIOTHH,
MeJIULMHE, OMOTEXHOJIOTUH;



YMEHHE CO037aBaTh COOCTBEHHbIE NUCHBMEHHBIE W YCTHBIE COOOIICHMS,
000011ass OMOOTHYECKYI0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUW O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa M HAYYHOIO MHUPOBO33PEHMS, O BKJIAJE POCCUUCKUX H
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTUM, (DYHKIIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JJIsS PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHUE PaCKphIBaTh COJIEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
BU/I, TOMYJISAIMS, TEHOPOH I, IBOJIIOIMS, ABUKYIIUE CUIIbI ((haKTOPbI) IBOIOLHH,
NPUCTIOCOOJIEHHOCTh OPraHMW3MOB, BHUA000pa30BaHUE, HKOJOTHUYECKUE (AKTOPHI,
OKOCUCTEMa, TMPOAYLEHTb, KOHCYMEHTBI, PpPEAYLEHTHI, 1EeNu  MUTAHUA,
IKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTMYECKHE TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOpHsl DBOJIOLMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactBa K. M. bapa, depenoBaHusi TJaBHBIX HalpaBICHUM H
nyteit oo A. H. CesepiioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENENATh TPAHULIBI UX NPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJeTh METOAaMHU HayYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
ONMMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBJIICHUI, OpraHU3alMs U IPOBEACHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEAyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJIYYCHHBIX
pPE3yAbTATOB, WCIOJIb30BAHHBIX HAaYYHBIX IMOHSATHUW, TEOPUIl M 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE TPU3HAKH CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJANHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreoneHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOLECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOT0 OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M MOTOKA JHEPTMM B DSKOCHUCTEMAX, AHTPOIIONCHHBIX HW3MEHEHHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB U OHWOTCOXMMHYECCKUX
IIUKIIOB B Onocdepe;

yYMEHHE TPUMEHSTH MOTYYCHHBIC 3HAHUSA I OOBSCHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBIICHUM, U1l MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C LEeIbl0 oOecredeHuss Oe30MacHOCTH CBOETrO 370POBbSl M 3/10POBbS
OKPY’KAIOUIUX JIIOJIeH, COOJIIO/ICHUSI HOPM I'PaMOTHOIO MOBEJICHUS B OKpYKarouen



OPUPOTHON Cpele, TMOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKCHUIM
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATBFHOTO MPUPOAOIOIH30BAHNUS;

YMEHHE peniaTh 3JIEMEHTapHbIe OMOJOTHYECKHE 3a/1adM, COCTaBISTh CXEMBbI
MepeHoca BEIeCTB U DHEPTUU B DKOCUCTEMAax (LIETH MUTaHUs ),

YMEHHE BBINOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabdOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh M HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOUAIONIYIO0 TICEBIOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOPMAINH, HAYYHO-TIOMYJISIPHBIC
MaTepuanbl),  paccMaTpuBaTh  TJIOOAIBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO037]aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOIICHMUS,
000011251 OMOOTrNYecKyt0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUIHBIN anmapaT OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSEPBHOC BpeMiA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbL 1 OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYCTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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













YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Buonorus. 10 knacc. YuebHuk. ba3oBbin ypoBeHb. OPIrOC
KameHckui, CuBornasos, Kacnepckas lNpoceellenue: buonorus (Cusornasos B.U.)

METOJINYECKHNE MATEPHAJIbI IJIAA YYUTEJIS
https://lesson.edu.ru/06/10

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://lesson.edu.ru/06/10 , http://www.portalschool.ru, www.school-

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


https://www.labirint.ru/books/690271/
https://www.labirint.ru/authors/13852/
https://www.labirint.ru/authors/32400/
https://www.labirint.ru/authors/201374/
https://www.labirint.ru/pubhouse/167/
https://www.labirint.ru/series/46667/
http://www.portalschool.ru/




