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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COJEpKaHMs, pe3yJbTaTOB OOyYeHHS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oO1ero oopazoBanust B Poccutickoit deepaninu, a TAkKe MOJIOKEHUS O Crielnu(uKe
Ouosiornu, €€ 3HAYCHUUW B TIO3HAHUM JKUBOM MPUPOABI U OOECICUCHUU
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro oodimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeJiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPaAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no Ouosioruu 1a€t npeacTaBieHue o Leix, 00 oOuel cTpaTeruu
oOy4deHMsl, BOCTUTAHUS U Pa3BUTHUS 00YUaIOIIMXCs CPEACTBAMH yUeOHOT O MpeAMeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPIKAHUE, €r0 CTPYKTYPY,
pacnpeneneHue Mo paszjieliaM ¥ TeMaM, PEKOMEHIYyEeMYIO IOCJeI0BaTeIbHOCTh
U3y4YeHHUs y4eOHOro Marepuasia ¢ y9€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€l, JIOTUKH 0Opa30BaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

B nporpamMmme o 610J0THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JEeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4arolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOrMu, Ojarojapss 4emy B Hei
IpPOCMAaTPUBAETCS  HANPABICHHOCTh HAa Pa3BUTUE 3HAHWUM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOMIEOMOIOTUYECKUX TEOPHH, a TaKkKe 3HAHUH O
CTPOCHHH KUBBIX CUCTEM PA3HOT0 PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YAEJIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KU3HU JIA PEIICHUS] MPUKIIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00J€BaHUM YEJIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTUYECKH 11€71eCO00pa3HOro
MIOBEJICHUS B OKPYKAIOIIEH MPUPOJHOU CpEele, aHaIu3a BIIMSHUS XO3MCTBEHHOU
NEATEeIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenue BHUMaHUSL K MPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO O0ECIIEUeHHS] YCIOBUH JIJIsl PEILICHUS



OJIHOM M3 aKTyalIbHBIX 3aJa4 IIKOJIHOIO OMOJIOTrHYECKOro o0pa3oBaHus, KOTOpPas
npeanoiaraer GOpMUPOBAHHE Yy OOYyHAIOUIUXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYHYAIOIIMXCA MNPEACTaBICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 0o0oOUIaeT 3HAHUS O KUBOM mHpupone, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU JBOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  OpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, IKOJIOTMYECKOr0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOU MPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero  o0pa3oBaHMs,  COLMANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun oOecneynBaeT yCJIOBHUS Il (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTHYECKUX 3HAHUU C
PEJACTaBICHUSAMH U3 APYTUX YICOHBIX TPEAMETOB, B YACTHOCTH, (PUBUKHU, XUMHUH U
reorpa¢uu. Ha3BaHHble TOJIOXKEHHSI O TMpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» coCTaBMWIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, TMPEJICTABICHHOTO B IporpaMMe IO
ouosoruu.

Ot60p coxepxkanusi yueObHoro npenmera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3UIMHA KyJIbTYpOCOOOpPa3HOrO0 MOJXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJI0BEKa B OKpY’Kalollledl MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbhIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABJIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa |
LHEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKoro 00pa3oBaHuUs.

CrpykTypupoBaHHe cojepx aHHus y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTelbHble JIMHUM: «buonorusa kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHm3m Kak
Ouonoruyeckas cuctema», «Cuctema U MHOrooOpazue OpraHMYE€CKOro MHpay,
«IBOJIFOLHS KUBOU IPUPOABD, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
WCIOIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEWCTBUU B OTHOILIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3aIluH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, WJACH U TOAXOJOB K H3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3AIINH;

CTAHOBJIEHHE Y OOydYaromuxcs oOmed KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa )KMBOU MPUPObI HA OCHOBAHUY 3HAHUH U OIIbITA, IOJyYEHHBIX IIPU U3YYCHUHU
OHOJIOTHH;

dbopMupoBaHue y O0OyYarolUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOCHUS STHUECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
HKOJIOTUYECKOUN KYIBTYPHI, 171 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUIM U YMEHUHN B TIOBCETHEBHOW JKU3HU IS
OLICHKH IOCIIEICTBUNM CBOEU AEATEIIbHOCTU MO OTHOLICHUIO K OKPYKaIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpenmnero oOmiero obOpaszoBanusi «buomorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTEIbHBIM Y4YEOHBIM MPEAMETOM, BXOISIIAM B
cocTaB npeaMeTHOM obsnacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JIns1 u3yyeHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Henento).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YecKUue padoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB MPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPraHUYECKON IIPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MONYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnutel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBoMcTBa OelkoB. buonoruueckue
GyHKIMHN OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas crneuudpuyHoct. Kodepmentsl. Burtamunbsl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTallu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ibl (TJIFOK03a, pru003a U 1e30KCUpr003a), TUucaxapuabl
(caxapo3a, JakTo3a) W TMoJHcaxapunbl (Kpaxmaa, TJUKOreH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapopoOHble  cBoiicTBa. buonormveckue ¢GyHkuuu JaunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAaK HCTOUHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIUH.

[utonorus — Hayka o kietke. Knerounas teopusi — npumep B3auMOACHCTBUA
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Krnerka kak niemoctHas xuBasi cucteMa. OO01ue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynsl JIHK kak renernueckuii ammapar, cucrema
cuHTe3a OeKa.

Tunbel KIETOK: JyKapuoTHueckas | TmpokapuoTudeckas. (OcoOeHHOCTU
CTpOeHUsl TpoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMUS PACTUTENBHOM, J>KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa U pynkuuu. llurornasma u eé
opranousl. OmHOMeMOpaHHBbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHAPWH, IUIACTHBL.
[TpoucxoxaeHne MHUTOXOHApPUN W TuiacTud. Bunbl 1actua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaropubiii eHTp kiaeTku. CTpoeHme snpa: suepHas o00JI0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Jnarpammel: «PactipeneneHne XuMUYECKUX 3JIEMEHTOB B HEKMUBOU IIPUPOJIED,
«PacmpenienieHrne XUMHUYECKHUX 3JIEMEHTOB B )KMBOU MIPUPOIEH.

Tabmuuer m cxembl: «Ilepuonnueckas TabnHIa XWUMHUYECKHX DJIEMEHTOBY,
«CtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OElIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mMoaekysbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEHMM, DKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTHYECKUt OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmenToB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OakTepru. 3HaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBaHHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
Bbpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopmmmpoBanue. IPPEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManmu B KiIeTKe. ['€HETHMYECKMI KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amuHOKMCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnn pacteHuil, JKMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHnonepuuuta yenoseka (BUY) — Bo30yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Metabomuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukanus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK KieTku. WHTepdasza u Mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — Muto3. Craguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, IIOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0rO0.

Meito3. Cragum Mmeiio3a. IIporiecchl, npoucxoasiiyMe Ha CTaaAusAX Meno3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3Ha4YCHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HempsAMoe (JIMYuHOuYHOE). BimsHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u HenpsAmoe pa3zBuTHE», «'aMEeTOreHe3 y MIICKOIUTAIOIINX 1
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JIHK, mozenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIYKa Ha TOTOBBIX MUKpOITIpEnapaTrax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUI, MOJEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokosieHus. [IpaBuiio qoMuHUpOBaHUS. 3aKOH paCIICIICHUs TPU3HAKOB. [ 'unoresa
YuCTOTHI raMeT. [1ojIHOE U HenmoaIHOe TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcnonp30Banne aHaNM3UPYIOUIETO CKPEIIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana o criernjieHHOMY
HACJIEIOBAaHUIO TeHOB. HapyleHne cuerieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUsI HACIEICTBEHHOCTH. | eHeThUeCKne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeabl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TIEHOTHIIMYCCKAs, HW3MCHUMBOCTh. KoMOMHaTHUBHAaS
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOW n3MenunBocty H. Y. BaBuosga.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacmencTtBenHnble 3a00JieBaHMS 4YeJIOBEKa: TICHHBIE OOJIE3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHHU TeHETHICCKUX 3a00JICBaHUN YeIoBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmump! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH pACIICIJICHUS U €ro IIUTOreHETUYECKass OCHOBaY, «3aKOH YUCTOTHI
rameT», «JlurudopuaHoe ckpemmuBanuey, «llutonornyeckrue oCHOBBI JUTHOPUIHOTO
CKpemuBanus», «Meno3y, «BzaumoaencTBue auieabHbIX TEHOBY, «l €HEeTHYECKHE
KapThl paCTCHUH, )KUBOTHBIX M 4elioBeKa», «I'eHeTuka mosay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUVIEHHOTO ¢ TojJoM», «KapuoTurbl yemoBeka M >KMBOTHBIX),
«Bugsl m3amMeHunBOCTHY, «MoaudukanmuoHHas H3MEHUYHBOCTHY, «HacmemoBanme
pesyc-dakropan, «I'eHeTHKa TPy KpoBH», «MyTallmoHHAsS H3MCHUIUBOCTD.

O6GopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey», «urubpugnoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporipenapaT «Jpo3odunay» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repoapuit «I'opox moCceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Jlabopatopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO U
JUTHOPUAHOTO CKPELIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKalMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuii y apo30(uiibl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora No 2. «CocrtaBieHue | aHAIU3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaeHUe CEJEeKIMH U TOMECTHUKALIUS.
VYyenne H. U. BaBunoBa o nueHTpax NpouCcX0oxACHUS K MHOI000pa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBEHHBIN MyTareHe3 u mojiydeHue
NOJIUIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHwsix opranm3mMoB. Kierounas
uHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHdeckue  npodbimembl. MO  —  reHeTH4ecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. BauiioB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabnmuuet u cxembl: kKapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuil», «I[lopoasl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacrenuity, «OtnanéHnas ruopuausanus», «Padotel akagemuka M. @. MiBaHoBay,
«llonmummonaus», «OOBEKTHl OUOTEXHOJNOTUNY», «KIleTOuHblE KyNbTYyphl H
KJIOHHUpOBaHUeE», «KOHCTpyHnpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHre: MYJSKH TUIOIOB M KOPHETIIIOOB AUKUX (OPM U KyIbTYpPHBIX
COpTOB pacTeHui, repdbapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTeHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpennochiiKu BO3HUKHOBEHUS SBOJIOLMOHHONW TEOPUM. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [lasieoHTOIOTHYECKHE: TOCIEAOBATEILHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKOM JICTOMUCH, TEPEeXOaHbIe (HOPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTHYECKHUE: CXOJICTBA M Pa3IU4Msl 3MOPHUOHOB pa3HbIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pPyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCexX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boitonu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukpososonus. [Tonynsanusa kak eIMHUIA BUIA U 3BOJIIOLUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M Ipeid
reHoB. M3oas1usi U1 MUrpanusi.

EcrectBennsiit otbop — HampaBispomuid (akTtop 3BoOIOIUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[TprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl U HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopmMbl  3BOMONHH:  (preTHYecKas, IWBEpPreHTHA,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTuBHAs paualusl.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnein, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBeprios.



Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpToB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «[lomyanum», «MyTaunoHHas

M3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanun», «OOIas gereHepaus,
«/IBmxkymme cuibel sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymiecTBoBaHue», «IIprucnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6GopynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHUNY», 00bEMHAS MOJEITh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJekius «®DOpMbI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BuTHe HACEKOMOT0», «PazBuTHE JIATYIIKNY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTLEB U OKPACKH TEJIa).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThbI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

Jlaboparopnas padora Ne 2. «Onucanue MpuUCOCOOICHHOCTH OpraHu3Ma e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMmJIe.

JloHayuHblE TPEACTABICHUS O 3apOoXKIEHUU KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMSI. AOHUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHX.
OKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BOMoIMU. HauanbHble STamnsl
ouonorndeckoit sBosronuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MPOTOKJIETKHU. [lepBple KIETKM M HX 3BOJIOLMSL.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickasa u
nporepo3oiickasg »pbl. lameosoiickas 3pa u €€ mnepuonabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iickas 3pa u €€ Nepuoapl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ Tepuoapl: NAJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.

XapaKTepuCTUKa KJIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBJI€HUE, paclBET U BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.



Cucrema OpraHM4YecKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbl OPTaHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTMs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHe3a. CxonacTtsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesza. HacneacrBeHHas H'3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 KU3HU, WU3rOTOBJICHUE OpPYAM
TpyJa, MBILIJICHUE, PEYb.

OcCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKuK, YenmoBek
pa3ymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCIOCOOJEHHOCTH  MpEACTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnmuuel u cxembl: «Bo3uukHoBeHue CoiHEYHOW cucteMbly, «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpEMEHHas CHCTEMa OpPraHWYECKOro MHPa»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HeT0BEYECKUE PAChD).

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pakeHUss KAMEHHBIX OpYAUH NEPBOOBITHOTO 4YeNOBEeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebna), TreoxpoHOJOruyeckas TaOnuia, KouieKuus «DopMbl
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTECHUII.

JlabGopaTropHble M IpaKkTHYecKUe padoThI:

[Ipaktuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).

DKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4YHBIM WJIM KpaeBeIUECKUI My3ei).

Tema 3. Opranu3Msbl 4 OKpYy:KawIluas cpeaa.



DKoJorus Kak HayKa. 3aJaud ¥ pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuoTtuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYECKUX
(aKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpa, BIAXKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUSA,
XHUIHUYECTBO, cuMOMO3 U ero (opmel. Ilapasutusm, koomepanus, MyTyalausM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OHMOTHMYECKUX B3aMMOJIEUCTBHUM JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE TMOKa3aTeln
NOMYJSIUU: YUCIECHHOCTb, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. /[lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuer u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy, «®Dotonepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISAIUuU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «I[loacd€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHIN.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miecTtBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-momuHantel. CBs3M B
ouoreHose.

Okonornyeckue cuctembl (dkocuctemsbr). [lonsitue 00 »sKocucreMe u
ouoreorneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. [TuneBrie nenu u cetu. OCHOBHbBIE
MOKAa3aTelM 3KOCHCTEMBbI: OMOMacca, NPOAYKLUS. OKOJIOIMYECKHE NHPaMUJIbIL:



MPOAYKIIMU, YHMCICHHOCTH, Ouomacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHoobpaszue kak Qakrop ycToMuMBOCTH »dKocucteMm. CoxpaHeHue
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcdepsl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOr€OXUMHUYECKUE IUKIIBI JIEMEHTOB (yriepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onocepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

CocyuiecTBoBaHME MPUPOIBI U yenoBeyecTBa. CoxpaHeHue 6Mopa3Ho00pasus
KaK OCHOBa ycToWuumBoCcTH Ouocdeprl. OCHOBa palMOHAIBHOTO YIIPaBICHUS
IPUPOJHBIMU PECypcaMu U MX UCIOJIb30BaHUe. JlocTuKeHUsT OMOJIOTHU U OXpaHa
IPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHanackuid.

Tabmuuel u cxembl: «[lumieBbie 1enu», «buoreHo3: cocTaB U CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIC BO3/ICMCTBHUS HA PUPOAY», « BakHEHIIINE NICTOYHUKY 3arpA3HEHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnias ouocheps»,
«®akTtopel  gerpaganuud  mouB»,  «llapHukoBelii  3ddexT»,  «DakTOpHI
pPaANOaKTHUBHOTO 3arpssHeHust Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoT yriepona B Ouochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amukanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJieKiuu «buorenosy, «Bpeaurenn BaxxHEHIINX
CEbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKIIMY PACTCHUIA 1 )KUBOTHBIX,
MpUHAJJIeKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®@enepanun, W300paKEHHUS OXPAHIEMBIX BHJOB pPACTCHHH W
KUBOTHBIX.



IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMLI 11O
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlUM K OOy4YeHHIO0  OHOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHM, TPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLUMU JUYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOIOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIKsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pPE3yJbTaThl OCBOCHHUSA ydeOHOro mpeaMera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpMEHTAlMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUI
BOCMUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMK 00yJaIOMIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Y4yeOHBIX M T[O3HABATEJbHBIX 3a/1a4, BBINIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEeIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COIePKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe; PonuHoii, roproctu
3a CBOM Kpail, cBol0 PoauHy, CBOIl SI3bIK M KYJIbTYpy, HMPOIUIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
OoCTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO TMMOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAyYHOIO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

MOHUMAaHUE U peau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJII0ICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHUM M OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIKX 3JOPOBbIO U JKU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOM JIESITEIHPHOCTH TEXHOJOTHYECKOW M COIHAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U Pealn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HICTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: NPHOOPETEHHE OTIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOTHH 3HAHUS
M YMEHMS OpH pEHIeHuHu NOpoOieM, CBS3aHHBIX C  PalUOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHucTeM, Orochepsl);



AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCALLIUX BPE OKPYKAIOLIEU IPUPOTHOU
cpele, yMEHHE MPOTHO3UPOBATh HEOJIArONMPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHYECKOW KYJIbTYPBI,
OmbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IMPAKTHYECKON AEATEIIBHOCTH YKOJOTHUECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYphl KaK CpEACTBa
B3aUMOJEHCTBHS MEXKIY JIFOJbMU U NTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM Kak HayKH, OCO3HaHus e€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmecTBa, B IMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpoOJemM
COXpPaHEHHUs IPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIA U3 III00ATBHBIX DKOJIOTHYECKUX MPoOiIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
NOBBIIIEHUS OO0IIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4aeMbl€ 3HAHUSA U1 aHalIM3a W
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIINXCS JAHHBIX C LIEJIBI0 TTOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HMCIOJb30BaTh OMOJNOTMYECKUE 3HAHMS IJIs
pelIeHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalUsX;

OCO3HAaHHWE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIe JJI1 (OPMHUPOBAHUS MHUPOBO33PECHHS O00YYarONIUXCs
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIH (hakKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM ~ OOYyYaroIIUXCs, CIHOCOOHOCTh  OOYYaIOIIMUXCSA  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITMAIBHON MTPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBiaanenne YHHUBEpPCATbHBIMH yueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BBI€e JJOrHUYecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCuUKaIU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISITh MX XapaKTepHbIEC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTpeNeNATh IeN JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTH PE3YJIBTAThI ICATEILHOCTH C MTOCTABJICHHBIMH ILIECIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUU
YKABOW IPUPOJBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
aQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B pacCMaTPHBAEMBIX
SIBIICHUAX, (DOPMYJMPOBATH BBIBOJIBI U 3aKITIOUCHHS;

IPUMEHSATH CXEMHO-MOJICIBHBIC CPEICTBA JUTS MPEICTABIICHUS CYIECTBEHHBIX
CBSA3¢ W OTHOIICHWM B M3y4aeMbIX OHMOJOTHYECKHX OO0BEKTaX, a TakKkKe
MPOTHBOPEYHMM Pa3HOr0 poja, BBIABICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
MCTOYHHUKAX;



pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a MUMEIOIINXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIEACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHUSAX PEATLHOTO, BAPTYATIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQ/ICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOjieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJ/IOB PEIICHUS MIPAKTHYCCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUSIX, B TOM YHCJIC TIPH CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIbHOU
TESTeLHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHNS, HAaXOAUTh apryMEHTHI [Tl JOKAa3aTeILCTBA CBOMX
YTBEPXKICHUH, 3a71aBaTh MapaMeTPbl U KPUTCPUHU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH IICJICHANIPABICHHBIA IMMOUCK IEPEHOCa CPEJICTB U CIIOCOOOB
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTUYECKYIO O00JacTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aThTePHATUBHBIC PEIIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
mocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
“H(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHS, KPUTUIECKU OIICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (OpMY  MPEICTABICHUS
Oounonornyeckoil UHPpopManuu (cXeMbl, rpaduKu, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyecTBE CpeAcTBa mnpu pabore c
Oouosiornueckoi umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE W
MaTeMaTHYeCKHUe 3HAKUM U CHUMBOJIBI, (OpMYJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACIO3HABAHUS U 3alUTBl  WHOOpPMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

1) o01enue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCceX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXJIaeMod Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Juanora Wid JUCKYCCHH);

pacmo3HaBaTh HeBepOajbHBIE CpeAcTBa OOIEHWs, TMOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeJbHOCTD:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI IpH pENICHUN OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUU C YYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJUUIEKTHUBA;

MPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HECHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSIX W MOCTYIIKaX MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH DSPYIUIIHH B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCHTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABbIKAMU  [O3HABAaTEIBHOM  pEeQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHHWI, MCTOIb30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKW CHUTYyallH, BBIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAJIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pesynbTathl ocBoeHus mnporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIPETALUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YUEOHBIX CUTYyaIlUsSX, a TaKKE B pPEaJIbHBIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTABJICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Klacce OJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHMH B CUCTEME HAy4YHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OPTraHu3M, MeTa0013M (0OMEH BEIIECTB U MPEBPAIlCHUE YHEPTUN),
romMeoctad (CaMmMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTHYECKUE TEeOpuu (KJIETOYHAs, XpPOMOCOMHAs,
MyTallMOHHAs, UEHTpajbHasg JOrMa MOJEKYJsipHONl Ouonorum), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 IeHTpax MHOTO0Opas3us u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl HX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJeTh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMMCAHUE MKUBBIX CUCTEM, IMPOIIECCOB U SIBICHUW, OpPraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEIMYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3YIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHM MOJYYEHHBIX PE3YyJIbTaTOB;



yYMEHHUE BBIICISITh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMpPEBpAIlEHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTHYECKOTO0 W SHEPreTUYecKoro OoOMEHa, XEMOCHHTE3a, MHUTO03a, MeHo3a,
OTUIOJOTBOPEHUS, Pa3MHOXEHUS, WHIAUBUIYAJIBHOTO Pa3BUTHS  OpPraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYECHHbIE 3HAHUS ISl OOBSICHEHMS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 NIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeIpl0 obecnieyeHuss O€30MacHOCTH CBOErO 3J0POBbS U 3J10POBbS
OKpPYXaIOIUX JI0IeH, COOMI0OIEHNs HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KaIOIIeH
OPUPOJHON cpelle, NMOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOMU Ounoaorun u OMOTEXHOJIOTUI TUTSI PalMOHAIEHOTO
IPUPOIOIIOIH30BAHUS;

yMEHHE pemaTh dJEMEHTapHble TEeHETHYEeCKHE 3a7aud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIEOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS Ui MpECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJNHATH JA0OpATOPHBIE M TpPAKTUYECKHE paldoThl, COOMIOAAThH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHS U3
pPa3IUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIKU, HAYYHO-TIOMYJISIpHbIC
MaTepHalibl), STUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOTrHYeCKyr0 MHPOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIH30BaTh MOHATUHWHBIN armapat OUOJIOTHH.

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI ECTECTBEHHBIX HAyK, B (POPMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4HOTO MHUPOBO33PEHHMS, O BKIIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPAaMOTHOCTH Y€JIOBEKA JJIS PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPBIBATh COJICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MOy, TEHOMOHI, DBOJIONHUS, ABUXKYIIHE CHIBI ((HaKTOPBI) SBOIIONNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MUTAHUS,
JKOJIOTHYECKas MUpamMuia, OnoreoreHos, onocdepa;



yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TeOopuu (dBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENIENATh TPAHULIBI UX TIPUMEHUMOCTH K KUBBIM CHUCTEMaM,;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEICHHE
OMOJIOrMYECKOTO AKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIy HCCIeAYEeMbIMU BEIUYMHAMU, OOBSCHEHUE IOJYYEHHBIX pe3yJIbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BHIBOIbI
HA OCHOBAHUH MOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJCTSATh CYIIECTBEHHBIC TMPU3HAKKH CTPOCHUS OHOJOTHYECKUX
OOBEKTOB: BHUJOB, TMOMNYJAIUN, NPOIYIEHTOB, KOHCYMEHTOB, pPEIYyIICHTOB,
OMOreolleHO30B U HIKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIOCOOICHHOCTH
OpraHWU3MOB, JICHCTBUS JKOJOTHMYECKHUX (PAKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB M IIOTOKA DHEPrUM B DKOCUCTEMAX, AHTPOTOTCHHBIX H3MEHEHHH B
DKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOTC€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUSA A OOBSICHEHUs OUOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOU
KU3HA C 1EeJbl0 oOecredyeHus O€30MacHOCTH CBOEro 3/0POBbS M 370POBbS
OKPYXAIOIIUX JIFO/ICH, COOTI0OIEHUSI HOPM IPAMOTHOTO MOBE/ICHUS B OKPY’KaOIIEH
NPUPOJHON Cpelle, NMOHMMaHUE HEOOXOJUMOCTH HWCIOIb30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSl pallUOHATBHOTO MPUPOIOTIONIE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIE OMOJOTUYECKUE 3a/1ayl, COCTABIISITH CXEMBI
MEpEeHOCca BEIECTB M SHEPTUU B SKOCUCTEMaXx (LIEMU MUTAHUS );

YMEHHUE BBIMIONHATh J1a0OpAaTOpPHBIE W MpaKTUYECKue padoThl, COOII0IATh
npaBmiIa nmpu pabote ¢ yueOHBIM U JaOOPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KpPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeIcTBa MacCOBOM MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001mast OMoIOrMYecKyt0 UH(POpPMAIUI0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUWHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubnmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CUCTEMEI U UX OpraHu3ausl 1 bubmorexa HOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuusi oprannu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ YKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpems 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI ANA YYEHUKA  Bnonorusa, 10,11
knaccol MaceyHuk B.B., CymatoxumH C.B., Kannnosa I'.C. n gpyrme; nog, pegakumnen
MaceyHunka B.B., AKunoHepHoe obuiectBo «M3aatenbctso «lpocsBeweHmne» o
Buonorusa, 10,11 knaccbl/ MoHomapesa U.H., KopHunosa O.A., KyumeHKko B.C.;
nop, pegakumnen NMoHomapeson U.H., AkunoHepHoe obuiectBo «MN3aaTenbCcTBo
«llpocBelleHne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Pabouas TeTpagb «bnonorua. 10,11 knaccbl. PrOC»: O.A.KopHunoBa,
N.B.CumoHoBa, U.B.H1Konaes, - BeHTaHa-Mpad, 2021 r. - MeToanyeckoe nocobue
ana yumtena: buonorma. 10,11 knaccol MoHomapesa U.H., KopHunosa O.A.,
Hukonaes U.B. — BeHTaHa-Ipad, 2021.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Bubnnoteka LUOK https://m.edsoo.ru/7f41c292,

bubmoreka I{OK https://m.edsoo.ru/863ead44

bubmoreka I{OK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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