


HOACHUTEJBHASA 3AIINCKA

[Tpn paszpaboTke mporpamMmbl MO OWOJIOTHH TEOPETHUYECKYIO OCHOBY MJIs
OMPEACTEHUSI TOAXOA0B K (POPMUPOBAHUIO COJACPKAHUS YYE€OHOro MpeaMeTa
«buonorus»  cocraBuiM.  KOHLENTyanbHele monoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LIETIEH, COAEP)KaHUs, PE3yJIbTaTOB OOy4YEeHHs W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, MOJIOKEHUS 00 OOMIMX LEIIX U
NPUHLIAINAX, XAPAKTCPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHErO
oOmero oOpasoBanus B Poccuiickoii ®denepanuu, a TakXKe TMOJOXKEHUS O
cnenudrke OHOJIOTHH, €€ 3HAUEHUU B MO3HAHWMU >KUBOH TMPUPOJIBI U 00ECTIEUEHU T
CYLIECTBOBAHMsS 4eJIOBEYECKOro odmiectBa. COINacCHO HA3BAHHBIM TOJIOKCHHSIM,
OMpPEAETIEHBI OCHOBHBIE (PYHKIIMK MTPOrPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

Ha 0a3e nentpa oOpa3oBaHWs €CTECTBEHHO-HAYYHOH M TEXHOJOTUYECKOMN
HanpasyicHHOCTH «Todka pocra» obecneunBacTCs pean3anus 00pa3oBaATEIbHBIX
NporpaMM  €CTECTBEHHOHAYYHOW UM TEXHOJOTMYECKOW  HAIPABJIECHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBMM C TPEOOBAHUSIMHM 3aKOHOJATENILCTBA B cdepe
oOpa3oBaHMsl U C Y4€TOM pekoMmeHaaumi deaepanbHOro omneparopa y4eOHOro
npeameta «bruosiorusy.

[Tporpamma o Ouoj0ruK JaéT MpeaAcTaBICHUE O 1ENsIX, 00 00IIeH cTpaTerun
0oOy4YeHusl, BOCHHMTAHWS W Pa3BUTHS OOYydYaKOIMXCS CPEACTBAMHM Y4YEOHOrO
npeamera «bronorus», onpeaenser 00s3aTenbHOe MPEAMETHOE CONCPKAHUE, €T0
CTPYKTYPY, pacnpeleliecHHe IO Ppa3aenam W TeMaM, PEKOMEHIYEMYHO
NOCJIEAOBATENBHOCTD U3YUYECHHs YUYEOHOTO MaTepuaa ¢ Y4ETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKA OOPAa30BATENBHOrO MPOLECCA, BO3PACTHBIX
0COOEHHOCTEHN 00yYarOIIMUXCS.

B nporpamme 1m0 OMONIOTMM TakK€ YUYMTHIBAKOTCS TpeOOBaHHUS K
NJIAHUPYEMBIM  JIMYHOCTHBIM, METANPEIMETHBIM M MPEAMETHBIM PE3yJbTaTaM
oOydyeHusi B  (OPMHPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-MO3HABATEILHOM
JESATENbHOCTHA/YUEOHBIX ACHCTBUNA O0y4YaroIuXxcs MO OCBOCHUIO COJIEP)KAHUS
OHOJIOTHYECKOro 00pa30BaHMsI.

B nporpamme no Guonoruu (10-11 kimaccel, 6a30BbI yPOBEHB) peaTi30BaH
OPUHLKAI TPEEMCTBEHHOCTH B M3y4YeHWM Owmosiornu, Onarofaps 4eMmy B HeEi
NPOCMATPUBACTCA  HAMPABICHHOCTh HA PA3BUTHE 3HAHMNA, CBS3aHHBIX C
(opMUPOBaHKEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LHEHHOCTHBIX
OpUEHTALMNA JTMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, TPEACTABICHANR O 3A0POBOM
oOpa3e U3HU W OEPEKHBIM OTHOLICHWEM K OKPY>KAKOLICH MPUPOIHON Cpeae.
[ToaToMy Hapsay ¢ U3y4eHHEM OOLICOMOJIOTHUECKAX TEOPUH, a TaKkKe 3HAHWNA O
CTPOEHHMH KMBBIX CHCTEM PA3HOr0 PaHra M CYMIHOCTH OCHOBHBIX MPOTEKAKOUIMX B
HUX MPOLECCOB B MPOrpaMMe MO OMOJIOTMU YIECIICHO BHUMAHHUE MCHOJB30BAHUIO
NOJIyYECHHBIX 3HAHWI B MOBCEAHCBHOM JKU3HM [UIsl PEIICHUS NPUKIAIHBIX 33124, B



TOM YHUCJIE. MPOPUIAKTUKN HACIEIACTBEHHBIX 3a00JIEBAaHUN YEIOBEKA, MEIUKO-
TeHETUYECKOr0 KOHCYJIbTUPOBAaHUSI, 000CHOBAHHUS SKOJIOTHUECKU LIEIECO00Pa3HOTO
MOBEICHUS B OKPYIKAIOIIEH NIPUPOIHON Cpelie, aHAIM3a BIMAHUS XO3AWCTBEHHOMN
JESITETBHOCTH YEJIOBEKA HAa COCTOSIHUE TPUPOAHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
YcuneHre BHMMaHUST K MPUKIATHOW HAMpaBICHHOCTH Y4eOHOro MpeaMeTa
«buonorus» NPOIUMKTOBAHO HEOOXOAMMOCTBIO O00€CHEUEHUsl YCAOBUH  Jyis
PELICHUS] OHOM M3 aKTyaJIbHBIX 3a7a4 MIKOJIBHOTO OMOJOTUYECKOr0 00pa3oBaHMs,
KOTOpas — npeanojiaractT  (GOPMUPOBAHUE Y  OOYYAKOIMIUXCS  CHOCOOHOCTH
aJanTUPOBATbC K M3MEHECHUSM JMHAMHUYHO Pa3BHBAIOLIETOCS COBPEMEHHOTO
Mupa.

buonorus Ha ypoBHE cpeaHero oOwwero oO0pa3oBaHWs 3aHMMACT BAXKHOE
mecto. Ona obecneunmBacT GOpMUPOBAHUE y OOYHYAKOIIMXCS MPEACTABICHHUM O
HAY4YHON KapTUHE MUpPa, pacHIUpsieT U 000O0IIaeT 3HAHUS O KUBOW MpUpoje, €€
OTJIMYUTEIbHBIX MPU3HAKAX - YPOBHEBOW OpraHu3alv W SBOJIOLMH, CO3JAET
yCJIOBMSI  JUIs;  TO3HAHWsS  3aKOHOB  JKMBOM  mpuponbl, (HopMupoBaHuUs
()YHKIIMOHAJIBHOH T'PaMOTHOCTH, HABBIKOB 3J0POBOTO M Oe3omacHOro odpasza
YKU3HU, SKOJIOTUYECKOTO MBIILICHHUS, IICHHOCTHOTO OTHOIIEHUS K >KUBOM MPUPOJE
U YETIOBEKY.

Bonblioe 3HayeHne OUOJIOTHSI UMEET TAKXKE JJISl PELICHUS BOCTIMTATEbHBIX U
pa3BUBAOIIMX  3a]ay  CpeaHero  o0uiero  oOpa3oBaHMs,  COLMATIM3ALMH
oOyyaromuxcs. M3ydueHne OHONOruM 00ECIEeUMBAET YCIOBUS At (POPMUPOBAHUS
UHTEJUIEKTYQJIbHBIX, KOMMYHHUKAIIMOHHBIX W WH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYPhl, CIOCOOCTBYET HMHTErpallMi OMOJOTMUYECKUX 3HAHUHN C
NPEJCTABICHUSIMHU U3 APYTMX YUEOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKH, XUMUU U
reorpapuu. HaspaHHbIE TOJOXKEHHUS O TMPEAHA3HAYCHUH YYEOHOro MpeaMeTa
«buonorus» COCTaBUAM OCHOBY Uil ONpEACICHHS TMOAXOJOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJEpKaHWs, MPEACTaBJIEHHOrO B MporpamMme IO
OHMOJIOTHH.

Ot0op conepkanusi yuyeOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE
OCYLIECTBIEH € TMO3UIMHA KYJIbTYypPOCOOOPA3HOTO TOAXO0MA, B COOTBETCTBUU C
KOTOPbIM O0y4arol1ecs: JODKHBI OCBOMTH 3HAHUST M YMEHHUS, 3HAUUMBIE JUIs
(dopMmupoBaHus OOIICH KyJIbTYPbl, ONPEACISIONIME aJECKBATHOE TMOBEJICHUE
YeJI0BeKa B OKpYXKArolllel MPUPOJHOI cpesie, BOCTPEOOBAHHBIE B MOBCEAHEBHOM
JKA3HU W MPAKTHYECKOW AedaTesibHOCTH. Oco00€ MECTO B 3TOH CHUCTEME 3HAHWMA
3aHUMAIOT 3JIEMEHTHI COACPIKaHUs, KOTOPBIE CyKaT OCHOBOH JUisl (GopMUpOBaHMSI
MPEICTABICHAIT O COBPEMEHHON €CTECTBEHHO -HAy4YHON KapTUHE MHpa U
LEHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHU3alUK
OHOJIOTHYECKOr0 00pa30BaHMSI.

CTpyKTYypUpOBaHHUE COJIEpKaHMUsI y4eOHOro Marepuajia B Mporpamme IO
OMOJIOTUM  OCYIIECTBJICHO C Y4YETOM MPUOPUTETHOrO 3HAYCHUS 3HaHUN 00



OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBI, O €€ YPOBHEBOM OpraHu3aiiy u
ABOIONMU. B COOTBETCTBUHU C 3TUM B CTPYKTYpE yueOHOro npeamera «buonorusy
BBIJICJICHBI CJIEAYIOIIUE COAEPKAaTEIbHbIE IMHUK, «brosorus kak Hayka. MeToibl
HAay4YHOTro Mo3HaHus», «Kierka kak Owosnormueckas cucrema», « OpraHu3M Kak
ouojornyueckas cucrema», «CucTtemMa W MHOrooOpasue OpraHuv4ecKoro MUpay,
«IBOMIOIMS KUBOH TPUPOABI, K DKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Llens wm3ydenus yueOHOro mnpeamera «buojorus» Ha 0a30BOM YPOBHE -
OBJIAJICHAE  OOYYAIOIMMHUCS  3HAHUIAMH O  CTPYKTYPHO-()YHKIIMOHATBHOM
OpraHu3allMd KWUBbIX CUCTEM PA3HOTO paHra HW OPUOOPETCHUE YMEHMIA
UCIOJIb30BaTh 3T 3HAHUS IJI1 TPAMOTHBIX JICHCTBUNA B OTHOIICHHMH OOBEKTOB
SKUBOW MTPUPOBI U PELICHUS PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydyeOHoro npeamera «buomorus» Ha 0a30BOM
YPOBHE 00ECNEUYNBACTCS PEIICHUEM CIEAYOIIUX 3a1a4:

OCBOCHHE OOYYaKOIIMMUCS CUCTEMbI 3HAHWUNW O OWOJIOTMYECKUX TEOPUSX,
VUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBujiax, CIy>KalluX OCHOBOM
Juist (DOPMHUPOBAHUS MPEACTABICHUNA O €CTECTBEHHO-HAYYHOH KapTUHE MHpa, O
METOAaX HAYYHOrO MO3HAHWS, CTPOCHUH, MHOTO0Opa3u U OCOOCHHOCTSX KUBBIX
CUCTEM PA3HOI0 YPOBHS OPraHU3allMU, BBIJAIOIIUXCS OTKPBITUIX U COBPEMEHHBIX
HCCIICAOBAHUAX B OUOJIOTHH,

(hopMHUpOBaHUE Y OOYYAKOMIMXCS TMO3HABATENIBHBIX, WHTEIUIEKTYAIbHBIX W
TBOPYECKUX CHOCOOHOCTEM B MPOIECCE aHajiu3a JAaHHbIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3TJIS0B, WIACH W MOAXOAOB K W3YUYEHUIO JKHUBBIX CUCTEM
Pa3HOI0 YPOBHSI OpraHu3aliiy;

CTAaHOBJIEHHE Yy oOOyvarommxcs oOwmeld KyapTypbl, (PYyHKIHOHATBHOM
IPAMOTHOCTH, Pa3BUTHUE YMEHHUIM OOBACHATH U OICHUBATH SIBJICHUSI OKPYKAOLIETO
MHUpa KUBOM NOPUPOJBl HA OCHOBAHWM 3HAHWU M OMNbITA, MOJYYECHHBIX MPH
U3YUYCHUU OMOJIOTUY,

(dopMupoBaHUE Yy OOy4YAKOMIMXCS YMEHWM WJUTFOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHWI B MPAKTHYCCKOW JEATCTLHOCTH 4YEJIOBEKA, PAa3BUTHHU
COBPEMEHHBIX MEJUIIUHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA,

BOCIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEJIOBEKOM >KMBOM
MPUPOJIBL, HEOOXOIUMOCTH OEPEKHOIO OTHOIICHHS K HEM, COOMIOICHUS STUYECCKIX
HOPM MPH TPOBEACHUNA OUOJIOTMYECCKUX UCCIE0OBAHMIA;

OCO3HAHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWNA JUUIs TOBBIMICHUS YPOBHS
AKOJIOTUYECKON KyIbTYPHL, JUisl ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B MTOBCETHEBHOM YKU3HU IS
OILICHKW MOCJEACTBUI CBOCH JCATEIILHOCTHU MO OTHOIICHHUIO K OKPY KaOIICH cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAHWME W COONIFOICHUE MEpP MNPOPUITAKTUKA
3a00JICBaHHA.

B cucreme cpeanero ooOmero oOpaszoBanus «buonorus», u3ydaemas Ha



0a30BOM ypPOBHE, SBISETCS 00s3aTCIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B
COCTaB MPEAMETHON 0011acTH « ECTECTBEHHO-HAYYHBIE TIPEIAMETHDY.

JIiist u3ydeHusi OMOJI0TMM Ha 0A30BOM YPOBHE CPEIHETrO 001Iero oOpa3oBaHus
otBoguTcs 68 vacoB: B 10 knacce - 34 yvaca (1 wac B Henemo), B 11 knacce - 34
yaca (1 yac B Henen).



COIEPKAHUE OBYYEHUA
10 KJIIACC

Tema 1. buosiorust Kak HaykKa

Bbuonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JIPYTUMH €CTECTBCHHBIMM Haykamu, (punocopuei, STUKON, SCTETUKOW M MPaBOM.
Pone Ouonornu B popMHUpOBaHNM COBPEMEHHON HAYYHOM KapTUHBI MApa. Cuctema
OHMOJIOTMYECKUX HAYK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOIIOICHUE, SKCIIEPUMEHT, ONTUCAHKE,
U3MEpEHNE, KIacCU(pUKaluUs, MOJCIMPOBAHAE, CTATUCTUYECKas 00paboTka
JAHHBIX ).

JlemoHcTpauuu:

[Toptpetsl: Y. dapeun, I'. Menaens, H. K. Konbnos, /x. Yorcon u ©. Kpuk.

Tabmuuel 1 cxeMbl: «MeTOIbI TO3HAHUS SKUBOH TPUPOIBD?.

JlaGopaTopHbIe U NPAKTHYECKHE PA0OTHI:

[TpakTueckas padora Ne 1. «VMcmonp3oBaHWe pa3NMYHBIX METOJIOB IMPHU
W3YYECHUH OMOJIOTMUYECKUX OOBEKTOBY.

Tema 2. ’KuBble CHCTeMbI H X OPraHU3AUS.

JKupble cuctembl (OMOCHCTEMBI) KaK MPEAMET U3yueHust Onosorun. OTinume
JKUBBIX CHCTEM OT HEOPTraHWYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M WX Pa3HOOOpa3ue. YPOBHU OpraHu3aii OMOCUCTEM:
MOJIEKYJIAPHBIN, KIIETOYHBIN, TKAHEBBINA, OPraHU3MEHHBIN, TTOMYIAIMOHHOBUIOBOA,
BKOCUCTEMHBIH (OMOTCOLIEHOTHYECKHIA ), OMOC(EPHBIA.

JlemoHcTpanuu:

Tabmuuel 1 cxembl: «OCHOBHBIE PU3HAKK YKU3HWY, « YPOBHH OpPraHU3ALNAA
JKABOM IIPUPOIEIY.

O6opy noBanue: Moaenb MoJiekyisl JIHK.

Tema 3. XumMHu4ecKuil COCTAB U CTPOCHHE KJIETKH.

XAMHMYECKUI COCTAB KJIETKA. XHUMHYECKHE DSJIEMEHTBHI. MAaKpPOJJIEMEHTHI,
MUKPOJIEMEHTHL. Boaa 1 MUHEPAIbHbIE BEMIECTBA.

OYHKIMU BOABI W MHUHEPAIBHBIX BELWIECTB B KieTKe. llommepkanue
OCMOTHYECKOr0 OaJiaHca.

benku. CoctaB m cTpoeHue OEIKOB. AMWHOKHCIIOTBI - MOHOMEPBI OEJIKOB.
Hes3ameHumble 1 3aMEHMMBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIIA COCTAaB. Y POBHH
CTPYKTYpPhl ~OC€IKOBOW MOJIEKYJbl (LIEPBUYHASA, BTOPWUYHAs, TPETHYHAA U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOWcTBa OenkoB. buonorndeckue
(yHKIMH OEJIKOB.

DepMEHTHI - OMONOrMYECKHE KaTamm3aropbl. CTpoeHue PEpPMEHTA: aKTUBHBIMA
HEHTp, cyOcTtpatHas cneuuduunoctb. Kodepmentsl. Buramunbl.  Omnnuwms



(PEPMEHTOB OT HEOPTAHUYECKUX KaTATM3aTOPOB.

VYrneBoapl:  MOHOCaxapubl (TI0K03a, pu0o3a U 1e30KCuprodo3a),
aucaxapuabpl  (caxapo3a, JIaKTo3a) M HoJiMcaxapuiibl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckue pyHKIUU YIIIEBOOB.

Jlunuaer:  Tpurmuuepuasl, Qgocdonunuael, crepouabl. [ 'mapoduabHO-
runpodoOHble  cBoiicTBa. buonornueckue QyHKOMM aunuaoB.  CpaBHEHHE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUU.

Hyxkneunosbie kucnotsl: JIHK wu PHK. Hykmeotuasl - MOHOMeEpHI
HYKJIEHHOBBIX KUCIIOT. CTpoeHue n ¢pynkuuu J(HK. Crpoenne n ¢pynxnum PHK.
Buast PHK. AT®: crpoeHue v pyHKIUN.

LluTonorus - Hayka o kieTke. Kinerounas Teopus - npuMep B3auMOACHCTBUS
uach u (pakToB B HAYYHOM MO3HAHUM. METOIbl H3YUEHUS KIIETKH.

KieTka kak nemoctHas »xuBas cuctema. OOIImMe TpU3HAKK KIETOK: 3aMKHYTast
HapykHas wmemOpana, mosiekyasl JIHK kak reHermueckwii ammapar, cuctema
CHHTE3a OenKa.

Tunel KIECTOK: JSYKapHOTHYECKas W NpokapuoTuyeckas. OcoOeHHOCTH
CTPOECHMSI MPOKAPHOTHYECKOW KieTkh. Knetounas creHka Oaktepuii. CTpoeHue
JOYKAPUOTHUYECKOW KJIETKH. OCHOBHBIE OTJIMYMAS PACTUTEIIBHOW, >KABOTHOM W
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KJIETOK - KIIETOYHAs CTEHKA, MTIMKOKAJIMKC, UX
¢ynkumu. [Inazmarnyeckas memOpana, €€ croiictBa U pyHkuuu. Lluronnasma u eé
opraHousbl. OnHoMeMOpaHHbie opraHouael kinetku: OIIC, anmmapar ['onbmxu,
TM30COMBL.  [10TyaBTOHOMHBIE OPraHOMAbl KJIETKA: MWTOXOHAPHH, TUIACTHJBI.
[TpoucxoxaeHne MUTOXOHAPUM W miactua. Bunael mmactua. HememOpaHHbIE
OPraHOMJBl KIIETKHA. PUOOCOMBI, KIICTOYHBIH LEHTP, UEHTPUOJIMA, PECHHYKH,
JKTYTHKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snapo - perynaropHblii HeHTp KieTku. CTpoeHue sapa: saepHas 000JI0YKa,
KapuoIuIa3mMa, XpOMaThH, sAPBILIKO. XPOMOCOMBI.

TpaHcropT BELIECTB B KIIETKE.

JlemoHcTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilneiinen, P. Bupxos, JDx.
YorcoH, ©. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Juarpammsbl:  «PacnipeneneHue XUMHUYECKHX DJIEMEHTOB B HEXKMBOWM
npUpoAEy, «PacnpeeneHne XUMUYECKUX SJIEMEHTOB B YKUBOM TIPUPOACY.

Tabmuuel u cxembl: «l[leppoguveckas Tabnua XMMHYECKUX DIIEMEHTOBY,
«CTpoeHHEe MONEKYJBI BOJIBDY, «brnocuHTe3 Oenka», « CTpOEHUE MOJIEKYJIBI OEIIKaY,
«Ctpoenue pepmentar, «HyknennoBbie kucioTsl. JJHK», « CtpoeHne MosieKybl
ATO», «CTpoeHHE 3YKAPUOTUUYECKON KIETKWY», «CTPOCHUE >KMBOTHOM KIIETKWY,
«CTpOCHHE pACTUTENBHOW KIETKM», «CTPOECHUE MPOKAPUOTUUECKON KIIETKUY,
«CTpoeHuE aapa KIETKNY, « YTIEBOIABDY, «JIMMUIbD).



OOopynoBaHHE: CBETOBOW MHMKPOCKOI, OOOpPYJOBaHHME MJii TPOBEACHHS
HAOMOICHUI, W3MEPEHUH, SKCICPUMEHTOB, MUKPOMPENaparbl PAaCTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbie 1 MpaKTHYeCKHE PadOTHI:

JlaGoparopHas pabora No 1. «/3ydyeHHe KaTalMTHUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMHJIAa3bl HJIA KATaIA3bl).

JlaGoparopnas paGora No 2. «HM3yueHue CTpPOCHHS KIETOK PpacCTEHUA,
JKUBOTHBIX W OAKTEpHid MOJ MMKPOCKONOM HA TFOTOBBIX MHUKpOMpenaparax M HMx
OTUCAHUEY.

Tema 4. /Ku3HenesiTeIbHOCTb KJIETKH

OOMEH BeWECTB, WM META00NIA3M. ACCUMUNIALMS (TIJTACTHYECKUANA OOMEH) U
JUCCUMUJIAINS  (PHEPreTUYECKU OOMEH) - JBE€ CTOPOHBI €IWHOTO Mpolecca
meTabonu3ma. Ponb 3aKOHOB COXPAaHEHWs BEIIECTB M SHEPIMM B MOHMMAaHWU
meTabonu3ma.

Tunsl 0OMeHa BelecTB: aBTOTPO(DHBIN 1 reTepoTpodHbIi. Ponb GepMEHTOB B
OOMEHE BEIIECTB M MPEBPAILICHAN SHEPTHH B KIIETKE.

dorocunre3. CpetoBas u  TeMHOBas (a3el  (ortocuHTe3a. Peakumm
(dotocunTe3a. DPPHEeKTUBHOCTL (HOTOCHHTE3A. 3HAYCHUE (POTOCUHTE3A AJIs JKU3HU
Ha 3emiie. BnusHue yciaoBuil cpeabl HA (POTOCUHTE3 M COCOOBI MOBBIMICHUS €TI0
NPOAYKTABHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3UPYIOIIHE OAKTepUn. 3HAUEHUE XEMOCUHTE3a IS
JKU3HM HA 3eMUIIE.

OHepreTuyecknii oOMeH B KileTke. PacuienneHue BEmecTB, BBIACICHUE U
AKKyMYJIMPOBAHUE SHEPTUM B KIIETKE. DTalbl SHEPreTHUECKOT0 0OMeHa. [ THKoImu3.
Bpoxxenne u ero Buabl. KuCIOPOAHOE OKHMCIICHHE, WM KIETOYHOE JbIXAHUE.
OxucnurensHoe pochopunrpoBanne. IPPEKTUBHOCTh SHEPTETUYECKOTO OOMEHA.

Peakiyu wmarpuuHoro cuHte3a. [eHetmueckas wuHopmamms u JIHK.
Peanmzanust reHetmdeckoid mH(pOpManuu B KIETKE. ['€HETWYECKMI KOJI W €ro
cBoiictBa. TpaHckpunuus - marpuudblii cuHte3 PHK. Tpancnsuus - OMocHHTE3
Oenka. Oranbl TpaHchasuuu. KoaupoBanue amuHOKHCHOT. Pone pubocom B
OnocuHTE3e OEmKa.

Heknerounsie Gopmbl sku3HU - BUpYChl. MicTopust oTkpbiTHs BUpYycoB (/1. H.
HpBanoBckumii). OCOOEHHOCTH CTPOCHHS M JKM3HEHHOrO [MKJIA BUPYCOB.
bakrepuodarn. bone3Hn pacTeHMid, JKMBOTHBIX MW YEIIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BUY) - Bo3dyaurens CI1H la.
OOparHas  TpaHCKpWMIMS, peBepraza W WHTEerpaza.  [Ipodunaktrka
pacnpoCTpaHEHHs BUPYCHBIX 3a00JICBAHUN.

JemoHcTpanuu:

[Toprpeter: H. K. Koo, /[. K. UBanoBckuit, K. A. TuMupsI3eB.

Tabmuibl 1 cxembl: «Tunbl mutanus», «Metadonusm», «MHTOXOHIPHUSY,



«OHepreTnyeckuii oOMeH», «Xmopomact», «dotocuntesd», «Crpoenue JHK»,
«CtpoeHue u PyHKIMOHUPOBAHKE reHay, « CUHTE3 Oenkay, « eHETHUECKHA KO,
«Bupyce», «bakrepuogparn», «Crpoenne u xu3HeHHbId nukin Bupyca CITH/da,
OakTepuodarar», «Pennmukarms JTHK».

O6opynoBanue: moaenu-anmavkanuu «Yagoenve JHK m Tpanckpunumsy,
«buocunTes 6enka», « CTpoeHUE KIETKNY, MOAETb CTPYKTYphl JTHK.

Tema S. PasMHOKeHHe 1 HHANBUHAYAJbHOE PAa3BUTHE OPraHU3MOB

KiteTouHblii WK, WM SKU3HECHHBIA LUK KIETKH. MHTEpdaza m MUTO3.
[Tpoueccel, mporekaromme B uWHTEpdaze. Pemmkanus - peakuus MaTPUYHOIO
cure3a JIHK. Crpoenne xpomocoM. XpoMOCOMHBI HaOOp - KapHOTHIL.
JIUMJIOMIHBIA W TalVIOMJHBIA ~ XPOMOCOMHBIE  HAOOpbL.  XpOMAaTHBL.
LIATONOrHYECKME OCHOBBI  PAa3MHOKEHHsT W WHIAUBUIAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne knetku - muto3. Craamm murosa. lIponecchl, Tpoucxoadimue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpaMmmupyemas rudenp KJIETKH - anonTo3.

DOopMBI Pa3MHOKEHUST OPraHU3MOB. OeCroynoe U nmojoBoe. Buabsl Oecnonoro
Pa3MHOKCHUS. JCJICHUE HAABOE, ITOYKOBAHWME OJHO- W MHOIOKIIETOYHBIX,
CHOPOOOPA30BaHUE, BETETATUBHOE Pa3MHOKECHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJICKLUU.

[TonoBoE pa3MHOXKEHHUE, €70 OTIIMYMS OT OECIONOrO.

Meito3. Craauu meio3a. [Iponeccel, MpOUCXOMAIME HA CTaausX MEH03a.
IloBenenne xpomocoM B Meio3e. KpoccuHroBep. DBHOJIOTMYECKHNA CMBICT H
3HAYCHHUE MENO03a.

['ametorene3 - mporecc 00pa3oBaHMWsS TMOJIOBBIX KIETOK Yy YKUBOTHBIX.
[TonoBbIe KeNMe3bl: CEMEHHUKH W siMYHUKHA. OOpa3oBaHME W PA3BUTUEC MOJIOBBIX
KJIETOK - raMer (CrnepMmaro30ui, SHIEKIETKA) - CHEPMATOr€HE3 W OBOICHE3.
OcoOEHHOCTH CTPOCHHS SHLEKIETOK W CHepMaro30uaoB. OIUIOAOTBOPECHHE.
[TapreHorenes.

UnmuBuayanbHOe  pa3BUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  PA3BUTHE
(aMOpuorene3). Otanbl SMOPUOHAIBLHOTO PAa3BUTUS Y MO3BOHOYHBIX YKUBOTHBIX:
apoOnieHue, racTpyJisinus, opraHorenes. IlocTamOpuoHanbHOE pa3BUTHE. TUMBI
NOCTAMOPHUOHAIIBHOTO PA3BUTHS. NPIAMOE, HEMpsAMOe (JIMYMHOYHOE). BnusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CMOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct m pasButme pacteHui. OHTOTEHE3 LBETKOBOI'O PACTEHUS. CTPOCHHUE
CEMEHU, CTA/INNA PA3BUTHS.

JemoHcTpanuu:

Tabmuupl 1 cxembl: «DOpMBI Pa3MHOXKEHHSI OPraHU3MOBy», «JIBoitHOE
OIUIOAOTBOPEHUE V  LBETKOBBIX pACTEHUM», «BereTtatuBHOE Pa3MHOXKEHUE



pacteHuity, «JlenmeHue KieTkn Oaktepuity, «CTPOECHME TMOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomely, «Kierounwiii mmkmy, «Pemmkanus JJHK», «Mutosy,
«Meio3y, «lIpamoe u Henpsamoe pa3BuTHEY, «I'aMeTOreHe3 y MIIECKONMUTAOLIUX U
YeJI0BEKa», « OCHOBHBIE CTAIMU OHTOTCHE3AY.

O6opynoBaHue: MHUKPOCKOII, MUKponpenaparsl « CriepMaTo30u/1bl
MJIEKONIMTAOLIETO), «SHIEKIEeTKa MIIEKONMUTAIIEroy, «KapuokuHe3 B KIIETKax
KOpEIIKa JYKa», MarHuTHas MOJENb-aNIUIAKAUs «JleeHne KIETKW», MOJIEINb
JIHK, moaenb metadha3zHOil XpOMOCOMBI.

JlaGopaTopHbie 1 NpaKTHYEeCKHE PadOTHI:

JlaGoparopHas pabora Ne 3. «HaOnrogeHue MuUTO3a B KJIETKAX KOHYMKA
KOPEIIKA JIYKAa HA TOTOBBIX MUKPOIIPENaparaxy.

JlaGoparopHas pabotra No 4. «M3ydeHue CTpOEHUs TMOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjiencTBEHHOCTh H H3MEHYHMBOCTH OPraHU3MOB

[Ipeamer u 3anaun reHeTuku. Mictopus pa3BuTus TEHETUKUA. POJIb LIMTOJIOTUA
¥ 3MOpPHOJIOTMM B CTAHOBIICHUM TEHECTUKU. BKiIan poccuiickux M 3apyOesKHBIX
YU4EHBIX B PA3BUTUE TEHECTUKH. METOIbl TEHETHKH (TMOPUIOIOTHYECKUIA,
IUTOTCHETHYECKANA, MOJCKYJIAPHO-TeHETUYECKUH). (OCHOBHBIE TE€HETHYECKHE
NMOHATHS. ['€HEeTUUYECKAass CHMBOJIMKA, UCIIONB3YEMAs B CXEMAX CKPEILMBAHUH.

3aKOHOMEPHOCTH HACIEIOBAHMS MPU3HAKOB, YCTAHOBIICHHBIE ['. MenaeneM.
MoHOruOpyaIHOE CKpelmuMBaHue. 3aKOH €AUHO-00pa3uss THUOPUIOB MEPBOTO
noKoJieHUs. [IpaBuno nOMUHUPOBAaHKS. 3aKOH PACIIEIUICHUS TPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [10JIHOE ¥ HEMOJIHOE JOMUHUPOBAHUE.

JIMruOpuaHOEe  CKpEIMBAaHHWE. 3aKOH  HE3aBUCUMOIO  HACJIECIOBaHMS
OpPU3HAKOB.  [IUTOreHeTHYECKHE  OCHOBBI  JWTMOPUAHOTO  CKPELIVMBAHMSL.
AHamM3UpyOLIEE CKPEMMBAHUE. MICNOMB30BaHUE AHAIM3UPYIOLLETO CKPEILMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuermieHHoe  HacienoBanue npusHakoB. PabGora T. Moprana mno
CUCIUICHHOMY HACJIEIOBAHMIO N€HOB. HapylieHue CUENIEHUs TEHOB B PE3YJIbTaTe
KPOCCUHTOBEPA.

XPpOMOCOMHAsI TEOPUS HACJIEACTBEHHOCTH. [ €HETUUECKHAE KAPTHI.

['eneTnka mona. XpOMOCOMHOE ONPENETIEHUE TOJIA. AYTOCOMBI M TIOJIOBBIE
XpPOMOCOMBI. ['OMOrameTHble W TreTeporameTHele OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C TTOJIOM.

HN3MeHunBOCTh. BUIbl M3MEHUMBOCTH: HEHACIICACTBEHHAS U HACJICACTBEHHA.
Pone  cpempl B HEHACIEACTBEHHONM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKALIMOHHOM M3MEHUMBOCTH. BapralMoOHHBINA Pl U BapHaLlMOHHAs KPUBAs.
Hopma peakuuu npusHaka. KOnu4eCcTBEHHBIE M KAYECTBEHHBIC MPU3HAKK U MX
HOpMa peakimu. CBOMCTBA MOIU(PUKATUOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TreHOTMNMYECKAs, M3MEHYMBOCTh. KomOWHaTWBHAs
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U3MECHUYMBOCTh. Mei03 W TOJOBOM mpolecc - OCHOBA KOMOWHATHBHOWM
W3MEHUYMBOCTHA. MyTalmoHHas n3MeHYHBOCTh. Kitaccu(pukanms MyTanuii: reHHBIE,
XPOMOCOMHBIE, FT€HOMHBIE. YacToTa W npuyrHbl MyTaluil. MyTareHHbIE (aKTOPHI.
3aKOH rOMOJIOTMYECKHUX PAOB B HACIICACTBEHHON n3MenunBoctr H. Y. Basuiosa.

BHesaepHas HacIeICTBEHHOCTh U U3MEHYMBOCTD.

I'enernka uenmoBeka. Kapuorwn wenoBeka. OCHOBHBIE METOJbBI TCHETHUKH
YEJI0BEKA: T€HECATIOTUUCCKHM, OJIM3HEIOBLIN, IIUTONCHETUYCCKUH, OMOXUMHUYECCKHIA,
MOJIEKYJISPHO-T€HETUYECKHA. CoBpeMeHHOE OIPEICIICHHUE TeHOTHIIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTHUIUPOBAHUE, B TOM YHUCJE C TMOMOLIBIO
[M1P-ananu3a. HacneactBeHHble 3a00JicBaHMS YEJIOBEKA: TI'E€HHbIC OOJIC3HU,
OOJNE3HN € HACJICACTBEHHOW MNPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue M reHepaTtuBHbIE MyTanuu. CTBOJIOBbIE KIETKH. [IprHLHATIBL
310POBOTO 00pasa >KU3HH, TMATHOCTUKH, MPOQUIAKTHKYN U JICYCHUS] TEHETHYECKUAX
Oone3Heil. MeauKO-reHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYCHUE MEAMIIMHCKON
TCHETUKH B MPEAOTBPALLCHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHNAN YETTOBEKA.

JemoHcTpauuu:

[Toprpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecorcknii, H. Y. Bapuios.

Tabmuuel U CXEMBI: «MOHOTUOPUIHOE CKPEIIMBAHUE U €T0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH pACIICIUIEHUS W €ro LUTOTCHETHYECKas
OCHOBa», «3aKOH  4YHCTOTBI ~ ramer», «JuruOpuaHoe  CKPEIIUBaHUEY,
«Ll@ronmornueckue  OCHOBBI  JUTHOPUAHOTO  CKpeIIMBaHUs,  «Mekhosy,
«B3zauMonencTBUe  QIENBHBIX TE€HOB», «l'€HETMYEeCKMe KapThl PACTECHUH,
JKUBOTHBIX M YEJIOBEKa», «l'€HEeTWKa MO0ia», «3aKOHOMEPHOCTH HACIEAOBAHMS,
CUCIUICHHOTO C TMOJoM», «KapuoTuIbl YeJIOBEKA W SKUBOTHBIX», «BHUIbI
W3MEHUYMBOCTHY, «Moau(pukanunoHHas M3MEHUYMBOCTHY, «HacnemoBanue pesyc -
(axTopay, «I'eHeTrKa rpyni KpoBu», « MyTallMOHHAs K3MEHYHBOCTB.

O6opynoBanue: MoacAM-anmauKanun «MOHOTHOPHIHOE CKPELIMBAHHCY,
«Henonnoe poMuHMpoBaHue», «JluruOpuaHoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHKPOCKON W MHKponpenapar «Jlpo3oduna» (HOpMma, MyTauuu
(OpMBI KPBUTLEB U OKPACKH Tena), repdapuii «['opox moceBHOIY.

JlaGopaTopHbie 1 MpaKTHYEeCKHE PadOTHI:

JlaGoparopHas padota Ne 5. «M3yueHue pe3yjabTaToB MOHOTHOPHIHOTO W
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(IIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlaGoparopHas padota Ne 6. «M3yueHne Moau(pUKAIMOHHON U3MEHUMBOCTH,
ITIOCTPOCHHUE BAPHALMOHHOI0 Psifa M BAPUALIMOHHON KPABOIDY.

JlaGoparopnas padora Ne 7. « AHanu3 myTtauui y Apo30(uibl HA TOTOBBIX
MUKpOIpenaparax.

[Tpaktnueckass pabora No 2. «CocTaBjieHME€ W aHAJM3 POJIOCIOBHBIX
YEJIOBEKAY.
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Tema 7. Cesiekuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak Hayka W IPOLECC. 3aPOXKICHUE CEIIEKLMUA U JOMECTUKALUS.
VYuenne H. M. BaBunosa o ieHTpax MpOUCXOXKACHAS U MHOTOOOPA3Hs KyJIbTYPHBIX
pacreHuii. LIEHTpBl MPOMCXOXKACHMS AOMAIIHMX KUMBOTHBIX. COpT, mopona,
LITAMM.

CoBpeMEHHBIE METO/BI CENEKIMUA. MacCOBBIi M MHAWBHIYABHBIA OTOOPHI B
CCJICKUMU pACTEHUM W >KMBOTHBIX. OILEHKA 3KCTEpbepa. BIM3KOPOACTBEHHOE
CKpellMBaHuE - HMHOpUAMHT. Uucras jwmHUA. CKPELIMBAHWUE YUCTBIX JIMHHNA.
['erepo3uc, wim rubpuanas cuia. HepoaCTBEHHOE CKPEIMBAHWE - ayTOPUAMHT.
Otnanénnas rubpuausanus u €€ ycnexu. MICKyCCTBEHHBIH MyTarcHe3 U MOJIyYeHUE
MOJIATIOUAOB. JIOCTMIKEHUS CENEKIIMA PACTEHUH, S)KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTexHONorus Kak OTpacip MPOM3BOACTBA. |'€HHAs WMHXKEHEpPHUsS. OTarbl
co3manus pexkomOuHaHTHOM J[HK w TpaHcrennelx opranm3moB. Kiietounas
nwkeHepus. Knetodnsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHU.
KiioHupoBanue  BBICOKONPOIYKTUMBHBIX  CEINBCKOXO3SMCTBEHHBIX  OPraHU3MOB.

OKonorm4yeckue W athdeckue  npodnemel. MO - TeHETHUYECKH
MO (PULIUPOBAHHBIE OPTAHU3MBI.
JIEeMOHCTpaLUH:

[Toprperer: H. WM. Basunos, Y. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuuel W cxembl: Kapta «LIEHTpBl TPOMCXOXKACHWUS M MHOTrooOpasus
KyJBTYPHBIX PACTeHU», «110pOapl JOMAIIHUX >KMBOTHBIX», «COpTa KYIBTYPHBIX
pactenuity, «Ornanénnas rudpuausanus», «Padotel akagemuka M. @. MiBanoBay,
«[Tomamnongus», «OObeKTBl OmoTexHomorumy, «Kierounble KynbTypel U
KIIOHAPOBaHKEY, « KOHCTPYHPOBAHUE U NTEPEHOC TEHOB, XPOMOCOMY.

OOopyaoBaHKE: MYJISKU TIOJ0B M KOPHEIUTIOAOB AUKUX (POPM M KYJIbTYPHBIX
COPTOB pacTeHuid, repoapuii « CebCKOXO03sICTBEHHBIE PACTEHUS.

JlaGopaTopHbIe 1 MpaKTHYEeCKHE PadOTHI:

Okckypceusi «OCHOBHBIE METOABI M JOCTHIKEHMUS CEIIEKLIMU PACTCHUHA U
JKUBOTHBIX (Ha CEIEKIIMOHHY IO CTaHLIMIO, IJIEMEHHY IO bepmy,
COPTOMCHBITATENBHBIA ~ YYAaCTOK, B TEIUIMYHOE XO3SAHCTBO, JIAOOPATOPHIO
arpOYHUBEPCHUTETA WIIA HAYYHOTO LIEHTPA).

11 KNTIACC

Tema 1. DBoMIOLIOHHAS OHOJIOTHS

[TpennochlIKi BO3HUKHOBEHUS SBOJIFOIMOHHOW TEOPUM. DBOJIFOIMOHHAS
TEOpHs U €€ MECTO B OMOJOrMU. BiusHUE SBOJIIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUY U APYTHUX HaYK.

CeupeTenbCTBa HBOTIONUM. [lajeoHTOIOTHYECKHE: MOCICAOBATECILHOCTE
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NOSIBJICHUS BUAOB B NAJICOHTOJIOTMYECKOW JIETOMHCH, NEPEXOAHbIE (HOPMBI.
Bbuoreorpapuueckue: cxoacTro u paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTMYECKHE: CXOACTBA W Pa3iMuus SMOPUOHOB PA3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIIbHO-aHATOMUYECKHE. TOMOJIOTHYHBIC, AHAJIOTHYHBIE,
PYJMMEHTAPHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMHYECKHAE. CXOJCTBO
MEXAHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAOOIIMYECKUX MyTeH y BCeX
OPraHU3MOB.

OpomonmonHas teopust Y. JlappuHa. [Ipeamocbuikm  BO3HMKHOBECHUS
JapBUHU3MA. JIBIKYIIHME CWIBI SBOJIOLNMM BHIOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TMPU OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS W3MEHUYMBOCTb,
O0opr0a 3a CyECTBOBAHKE, €CTECTBEHHBIA OTOOD).

Cunretnyeckas Teopus 3Bosonnn (CTD) u €€ OCHOBHBIE TOJIOXKEHUSI.

Mukpospomtonus. [lonynsnus Kak e1MHULA BUAA W SBOJIFOLIUN.

JIBwxyuye cuibl ((hakTopel) 3BOJNOLUMKM BUAOB B Mpupoac. MyTaunOHHBIN
OPOLECC W KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNSIIMOHHBIE BOJIHBI M Apeh(
IeHOB. M3051ums 1 Murpanusi.

EcrectBennsblii  0TOOp - HampaBiswommid  GakTop 3BoaonMU.  DOpMBI
€CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh OPraHM3MOB Kak pPe3yabTar 3Bofrouuu. [Ipumepsl
NPUCIIOCOOJICHUN y OpraHu3MoB. ApoMop(O3bl U UAUO-AAANTALUH.

Bunx w BumooOpazoanme. Kpurtepun Buma. OCHOBHblE — (POPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJI0rMYeCKOE.

Makpospontonusi. DOpMbl  SBONIOLMH:  (QUICTHYECKAsA, AUBEPreHTHAS,
KOHBEPreHTHAs, MapajiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TporcxoxkaeHHe OT HECHENMAIM3UPOBAHHBIX NPeaKoB. [lporpeccupyromas
crienManu3anus. AJanTUBHAS PaIAaLus.

JemoHcTpanuu:

[Toprpeter: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanescknii, K.
M. Bap, 3. I'ekkenb, @. Mrosep, A. H. Ceepiios.

Tabmuuel 1 cxembl: «Pa3BUTHE OPraHuYecKoro MUpa Ha 3eMiey, «3apoIbliu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbOBl 32
CyLIECTBOBaHME», «ECTeCTBEHHBI 0TOOP», «MHOTOOOpa3sue COpPTOB PACTEHUIY,
«MHoroo0pasue  mOpoA  KUBOTHBIXY, «ITomymsaumny, «MyTarnoHHas
U3MEHUYMBOCTE», «ApoMopdosey, «HMmmoamantammmny, «OOmas aereHepanusy,
«JIBwkymme cwuiibl 3BOMonMKn», «Kapra-cxema Mapuipyra nyremectsas Y.
Hapeuna», «bopbsba 3a cyuiecTBoBaHue», «IIpucmocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPA30BaHUE), « DKOJIOTHUYECKOE BUIOOOPA3OBAHKEY.

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3JMYHBIMA THUIAMU OKPACKH,
HAOOp TJIOJOB M CEMsH, KOJuleKuus «lIpuMepsl 3alMTHBIX TPUCIOCOOJICHUN Y
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JKUBOTHBIX», MOJENb «OCHOBHBIE HANPAaBIECHUS 3BOIIOLUNY, 00BEMHAS MOJIEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Koiekuus «DOpMbl COXPaHHOCTH
MUCKOIMAEMBIX JKMBOTHBIX W pacTeHui», ™onens ammmkanus «llepekpécrt
XPOMOCOMY, BII&KHbIE TTpenaparsl «PasBUTHE HACEKOMOT0», «Pa3BUTHE JATYLIKIY,
mukponpenapar «Jlpozopuna» (HopMa, mytauuud (OPMbl KPbUILEB M OKPACKH
TENA).

JlaGopaTopHbie 1 MpaKTHYEeCKHE PadOTHI:

JlaGoparopHas paGota Ne 1. «CpaBHEHME BHIOB MO MOP(POIOrHYECKOMY
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «OnucaHue mpucrnocoOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEJIBHOTO XapakTepay.

Tema 2. BoO3HUKHOBEHHE U Pa3BUTHE )KH3HH Ha 3emJie

JIOHAy4YHBIE TPEACTABICHHUS O 3apPOXKACHUM >KW3HHM. HayudHble TMIOTE3BI
BO3HUKHOBCHUSl >KM3HM Ha 3emje. aOWOreHe3 W MaHCIEepMUs. XHUMHUYECKas
3BOJIIOLMS. AOMOTEHHBIA CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEPUMEHTAIIBHOE MOATBEPXKACHUE XMMUAYECKON dBONIOLMU. HauaneHble 3Tanbl
ounonornueckoit spomonmn. ['unoreza PHK-mMupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE TMPOTOKJIETKH. [IepBbIE KIETKM W WX JBOJIIOLMSL.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPTaHU3MOB.

Pazputue xu3Hu Ha 3emiie mo 3paM | nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas 5pbl. [laneo3olickas »pa uW €€ MNepuoabl: KEeMOPUICKHIA,
OPIXOBHUKCKH, CUITy PUIACKNN, TEBOHCKUI, KAMECHHOYT OJIHBIN, IIEPMCKUM.

Meszo3oiickas 3pa U €€ NEPUOabl. TPHACOBBIN, FOPCKUIA, METTOBOA.

KaiiHo3olickas »3pa © €€ MNEpUOABL. MAJICOTCHOBBINA, HEOICHOBBINH,
AHTPOTIOTE€HOBBIH.

XapaKkTepucTuKa KIMMara A reoJOrM4ecKux mpoueccoB. OCHOBHBIE ATallbl
3BOJIIOLIMMA PACTUTEIILHOTO W SKMBOTHOIO MHpa. ApoMopdo3bl y pacTeHuidl wu
JKUBOTHBIX. [ [0sIBJICHUE, PACUBET U BBIMUPAHUE TPYII KMBBIX OPraHU3MOB.

CucreMa OpPraHMYeCcKOro MHpa Kak OTPAKECHHUE OHBOMOLMU. OCHOBHBIC
CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

DBOJIOLMS YEJIOBEKA. AHTPOIIONOIUsS KaK HayKa. Pa3BUTHE MPEACTABICHUH O
MPOUCXOKICHUM 4YeJIOBeKa. MeToabl HM3y4deHHsl aHTponoreHe3a. CXOACTBa H
pasnu4rs YEI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBwkymme — cwibl  (dakropel) — aHTpomnoreHe3a.  HacnencTBeHHas
W3MECHUYMBOCT W  €CTECTBEHHbIH 0TOOp. OOWECTBEHHBIH 00pa3  KW3HH,
M3TOTOBJICHUE OPYAUIl TPYyAQ, MBILUICHHUE, PEYb.

OCHOBHBIE CTAIMA U BETBU 3BOJIIOLMHN YEJIOBEKA: ABCTPAIONUTEKH, YemoBEK
yMmenelii, YenmoBek mpaMoXondimid, YenoBek HeaHAEPTAIbCKUN, YenoBek
pasyMHbIii. Haxonku HMCKOMAEMbIX OCTAaTKOB, BPEMs CYIIECTBOBaHUs, 0ONAaCTb
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pacnpocTpaHeHUs1, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUsL.

Yenoseuecknue  pacbl.  OCHOBHbIE  OOMNBIIME  pachl:  €BPONCOMUIHAS
(eBpasuiickas),  HErpo-aBCTpajionjHass  (PKBATOpPUAJIbHAS),  MOHIOJIOWHAS
(a3uarcko-amepukaHnckasi).  UepTbl  OMPUCMOCOOJEHHOCTH  MPEICTaBUTENEH
YeJIOBEYECKMX Pac K YCIOBHSM CYLIECTBOBaHMs. EAMHCTBO 4YeOBEYECKMX pac.
Kputuka pacuzma.

JlemoHcTpanuu:

[Toprpetrsl: @. Peam, JI. Tlactep, A. WM. Omapun, C. Mumnep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cXembl: «Bo3HukHOBeHHEe COIHEUHOM CHCTEMBI», «Pa3BuTHe
OpraHMYecKoro  Mmupa», «PacTurenbHas KiIeTKa»y, <OKWBOTHas  KJIETKa»,
«[TpokapuoTnueckas KieTka», «COBpEMEHHAs CHUCTEMA OPraHUYECKOr0 MHUPAy,
«CpaBHCHHE aQHATOMUYECKMX 4YEPT CTPOCHHUS YEJIOBEKA M YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa  MAJEOHTOJIOTMYECKMX  HAXOJOK  NPEIKOB
COBPEMEHHOIO 4YeJIOBEKA», «/JIlpeBHeume oam», «/peBHue moan», «llepseie
COBPEMEHHBIC JTHOAN», «YET0BEUECKUE PACHI.

O6opynoBanue:  myjsbku  «lIpoucxokieHue  4denoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUTCKAHTPONA, HEAHACPTANbIA, KPOMAHBOHLA), CJICTKH WA
M300paKCHHUST KAMEHHBIX OpPYAMi MEPBOOBITHOIO 4YENOBEKAa (KaMHH-YOMMEPHI,
pyOmna, ckpebna), reoxXpoHojoruyeckas Tabauna, KOJUIeKIus  «DopMbl
COXPAHHOCTH UCKOMACMbIX >KUBOTHBIX M PACTEHUI».

JlaGopaTopHbie 1 MpaKTHYEeCKHE PadOTHI:

[Tpaktueckas padora Ne 1. «M3ydeHue MCKOmaeMbIX OCTaTKOB PACTCHUM W
’KUBOTHBIX B KOJUICKIUSIX).

DKCKypcHsi « DBOJIIOINST OPraHMYEeCKOro Mupa Ha 3emjie» (B €CTECTBEHHO -
HAYYHBIA WM KPACBETUCCKUI MYy3€ii).

Tema 3. Opranu3mbl U OKpYy»Ka0Omas cpeaa

DKOJIOTHS KaK HayKa. 3a/lauyv W Pa3/ieiibl SKOJIOTUU. METOIbI SKOJIOTMYECKUAX
UCCJICIOBAHMA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl oOWTaHWsT OPraHW3MOB. BOJHAs, HA36MHO-BO3AYLIHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okosiornueckure  (paktopbl. Kiaccudukanus >SKOIOTHYECKUX  (PAKTOPOB:
abMoTHYeCKHe, OWMOTHYECKHE W AaHTPOIOreHHbIE. J[eHCTBHE SKOJOTMYECKHX
(hakTOPOB HA OPTaHU3MBI.

AOunoTndeckue (PaKTopbl: CBET, TEMMEPATYPA, BIAKHOCTh. DOTONECPHOIUAZM.
[IpucnocoOneHusi  OpraHM3MOB K  JACHCTBUIO  aOMOTHYECKMX  (PaKTOPOB.
buosiornyeckue puTMHL.

buotnueckne  Qaktopel.  Buasl  OMOTHYECKMX ~ B3aUMOJCHCTBHIA:
KOHKYPEHUMS, XUIIHUYECTBO, CUMOMO03 U €ro ¢opmsl. [lapasntusm, koonepauus,
MYTyaJIi3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHWUYECTBO). AMEHCAIN3M,
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HeiliTpau3M. 3HaueHUE OMOTHYECKUX B3aWMOACHCTBHIA sl  CYLIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOMIECTBAX.

OKOJIOTUYECKHE  XAPAKTEPUCTUKK monyyssuud. OCHOBHBIE — IMOKa3aTenu
NOMYJISIIAKA.  YUCJICHHOCTh, IUIOTHOCTh, POKIAEMOCThb, CMEPTHOCTh, MPHPOCT,
Murpauus. JImHaMuKa YMCIEHHOCTH TOMYJISLHAA U €€ PETYIISILIMSL.

JlemoHcTpanuu:

[Toptpetsr: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabmuuel n cxemsbl: kapta «[Ipupoansie 30HBI 3emim», «Cpeasl 0OUTaHUS
Oopranu3moBy, «®otonepuoausmy, «llomymsumm», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTH NOMYJIIUHMKA UH(Y30pun-Ty Penbkny, «[ InmieBrie nenuy.

JlaGopaTopHbie 1 MpaKTHYEeCKHE PadOTHI:

JlaGoparopHas pabota Ne 3. «Mopdosoruueckre 0COOCHHOCTH PACTCHUM U3
pPa3HbIX MECT OOUTAHHUS.

JlaGoparopnas padota Ne 4. « BimssHue cBETa HA POCT M PA3BUTUE YEPEHKOB
KOJIeycay.

[TpakTrdeckas padora No 2. «IToacHET MIIOTHOCTH MOMYJISLANA PA3HBIX BUIOB
pacTEHUn».

Tema 4. Coo01miecTBa u 3K0JI0rHYECKHE CHCTEMBbI

Coo0uiecTBO OpraHm3MoB - OwoneHo3. CTpyKTypbl OHMOLIEHO3a: BHIOBAS,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiieBasi). Buabl-momuHaHTel. CBsi3u B
OMOLEHO3E.

OKOJoru4eckne cuctemMel (3kocuctemsl). [loHsTHe 00 3KocHcTEME U
ouoreoneHo3e. DOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBL.  MPOAYLEHTHI,
KOHCYMEHTBI, peAyUeHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUM B SKOCUCTEME.
Tpoduyeckue (MUIIEBBIC) YPOBHHA SKOCUCTEMBI. [IHieBbIie nienu u ceth. OCHOBHBIC
NOKA3aTeIl 3KOCUCTEMBI. OHMOMacca, MPOAYKLMS. OKOJOTHYECKHE NUPAMUIbL.
OPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA HKOCUCTEM: YCTOWYMBOCTb,
camoperyJisinus, pazButue. CyKIECCHsI.

[TpupoaHBIE SKOCUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHUCTEMA XBOMHOIO
WJIA LIUPOKOJIMCTBEHHOTO JIECA.

AHTPOIIOTEHHBIE ~ 3KOCHCTEMBL.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonorndeckoe n X03HCTBEHHOE 3HAYEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (akTop yCTOWYMBOCTH 3KOCUCTEM. COXpaHECHHUE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIiE.

Yuenne B. M. Bepnanckoro o O6umocgepe. ['paHuipl, cocTaB U CTPYKTypa
ouochepnl. XKuroe BemectBo U ero (yHkuuu. OcoOeHHOCTH OHOc(epbl Kak
rI00abHOW 3KOCHCTEMBI. JIMHAMMYECKOE pABHOBECHME W O0paTrHas CBs3b B
ounocdepe.

KpyroBopoTsl BemECTB 1 OMOr€OXMMHYECKHAE LUKITBI 3JIEMEHTOB (YTIEpOa,
a30Ta). 30HAIBHOCTh OMoCcepbl. OCHOBHBIC OMOMBI CYIIIH.
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YenoseuecTBo B OMochepe 3emiin. AHTPONOTCHHBIE U3MEHEHUS B Ouocdepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBoBaHuE MPUPOABI 11 YEIIOBEYECTBA. Coxpanenue
OnopazHooOpa3ns Kak OCHOBA yCTOWUMBOCTH Omocdepbl. OCHOBA pallMOHAIBHOIO
YIPaBICHUS NPUPOJHBIMA pPECYpPCaMM M HMX HWCHOJb30BaHUE. JOCTHIKECHUS
OMOJIOTMH U OXPaHA MPUPOIBI.

JlemoHcTpanuu:

[Toprpetwr: A. JIxk. Tencim, B. H. Cykaués, B. Y. Bepraackuii.

Tabmuuel n cxemsl: «lIuimeBbie nenw», «bUOLEHO3: COCTaB U CTPYKTYpay,
«[Ipupoanbie cooOmecTBay, «llenu nUTaHHs», «OKOJIOrMYECKas NUPAMHIAY,
«buocdepa u yenoBeky, «IKOCUCTEMA MMPOKOIUCTBEHHOTO JIECA», « DIKOCHCTEMA
XBOHHOrO  Jseca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHsbie
AQHTPOTOTCHHBIE ~ BO3ACHCTBUSL HAa  mpupoay», «BaxkHelmme WCTOYHMKH
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOI», «[louBa - BakHeWIIas COCTaBsrOLIas
ounocgepsy, «DakTopsl Aerpanauuu nousy, «llapHukoBblil 3pdexTy, «DakTopsl
PAIMOAKTUBHOIO 3arps3HeHus Ouocdeprr»y, «OOmas crpykrypa Ouocepb»,
«Pacnipoctpanenne >ku3HM B Omocepe», «O30HOBBIA 3KpaH Ouocheps»,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B NpUpOaEY.

OOopynoBanue: MoOACHb-aNIUIMKaUUs « TUIUYHBIE OWMOLICHO3bI, repOapuit
«PacturenbHable coo0mEecTBaY, Konekuun «buonenosy, «Bpeaureny BaxXHEHIINX
CEJIbCKOXO03SIMCTBEHHBIX KYJBTYPY», TepOapuy U KOJUICKIIMA PACTCHUIA U YKUBOTHBIX,
NPUHAUICKAINE K PA3HBIM 3KOJOTUYECKUM IPyInaM OJHOTO BHJA,

Kpacnas knura Poccuiickoii ®enepanyu, m300paKeHHS OXPAHICMBIX BHUIOB
PacTEHUIN U )KUBOTHBIX.
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[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHMA TIPOIPAMMEBI  T10O
BHUOJIOTMM HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COQO, ycTaHaBIMBAKOTCSI TPeOOBaHHUS K pe3yJbTaTam
OCBOCHMS  OOYYalIMMKCS  MPOrpaMM  CPEeAHero  oomiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJbTATDBI

B cTpyKType JMYHOCTHBIX PE3YJBTATOB OCBOCHUsA mnpeaMmera «buonorus»
BBIJICJICHBI CJIEAYIOMIME COCTABJISIONIME. OCO3HAHUE OOYYAOUIUMUCS POCCHICKOM
FPAXKIAHCKON MICHTUYHOCTHA - TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOMPEIECICHUID, HaJIM4Yhe MOTHUBAIMM K  OOy4YeHWI0  OWOJIOTHH,
LEJICHANPABICHHOE PAa3BUTUE BHYTPCHHUX YOEKIACHHWA JIMYHOCTH HA OCHOBE
KJIFOUYEBBIX IEHHOCTEH M MCTOPUYECKUX TPAAMIMU Pa3BUTHS OMOJOTHYECKOTO
3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOUIMXCS PYKOBOACTBOBATHCS B CBOCH
JNEATENBHOCTA  LIEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKAMM, TMPUCYILIUMUA CHUCTEME
OMOJIOTUYECKOTO  00Pa30BaHUs, HAIMYKAE HSKOJOTMYECKOTO  MPABOCO3HAHUS,
COCOOHOCTH CTABUTh LICJIA U CTPOUTD KU3HCHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YbTATBl OCBOCHUS MpeaMeTa «buosorusy NOCTUTArTCs B
€OVUHCTBE Y4YE€OHOM W BOCHUTATEIBHOM JEATCILHOCTH B COOTBETCTBUH C
TPAAALIMOHHBIMU POCCUNMCKUMU COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMU I1IEHHOCTSIMM, MPUHATHIMM B OOIIECTBE MpaBUIaMHd W HOPMaMHu
MOBEJCHUS M CIHOCOOCTBYIOT MPOIECCAaM CaMOMO3HAHWS, CAMOBOCIMTAHHUS W
CaMOpPA3BUTHs, PA3BUTUSA BHYTPECHHEH TO3ULMHA JIMYHOCTH, MATPUOTU3MA,
VBOKECHUS K 3aKOHY WU MPABOMOPSAIAKY, YEIOBEKY TPyJa U CTAPLIEMY MOKOJICHUIO,
B3aUMHOTO YB@KEHUS, OCPEKHOTO OTHOUICHUS K KYJbTYPHOMY HACJICIUI0 H
TPpaJULIMIM MHOTOHALMOHAIBLHOIO Hapoaa Poccuiickoit denepaiuu, Npupoac u
OKPY KarOLIEN Cpele.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS y4eOHOro mnpeamera «bHOIOTUs»
JIOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAKOMIMXCSI PYKOBOJICTBOBATHCS
c(hOPMUPOBAHHONH BHYTPEHHEN MO3WUIMEH JMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUCHTAlMiA, TO3UTHUBHBIX  BHYTPCHHUX  YOEKIEHWUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIECTBA, PACUIMPEHUE >KUZHEHHOTO
OTbITA U ONbITA JCIATEIBHOCTH B IPOLIECCE Peau3aliid OCHOBHBIX HaIPaBJICHUN
BOCIIUTATEJILHOMN AEATENIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM 00YYArOIIErOCcsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCHICKOTO OOLIECTRA;
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OCO3HAHUE CBOMX KOHCTUTYLUMOHHBIX MpaB W OOS3aHHOCTEH, YBaXEHHUE
3aKOHA M MPaBONOPAIKA;

FOTOBHOCTbH K COBMECTHOM TBOPYECKOW JEATENIBHOCTH MPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEHICHUHM YYEOHBIX M IMO3HABATENBHBIX 337a4, BBINOIHEHUA
OMOJIOTMYECKHUX SKCIIEPUMEHTOB,;

CHOCOOHOCTh  OMPEAENITh COOCTBEHHYIO TO3WIMIO MO OTHOIICHUID K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€,

YMECHHE YUYHUTHIBATH B CBOMX JACHCTBHAX HEOOXOIMMOCTHh KOHCTPYKTHBHOI'O
B3aMMOJECHCTBHS JIFOACH ¢ Pa3HbIMU YOCSKIACHUIMM, KYJbTYPHBIMA LIEHHOCTSIMA W
COLMAIBHBIM MTOJIOJKEHUEM

FOTOBHOCTb K COTPYAHWYECTBY B IIPOLECCE COBMECTHOTO BBIITOJIHEHUS
yu4cOHBIX, [MO3HABATEIBHBIX W MCCICAOBATEIBCKUX 3a/1ay, YBAXKHUTEIBHOTO
OTHOIICHUST K MHEHUIO ONMNOHECHTOB MNpU OOCYXKIEHUH CIIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COIEPIKAHUS,

FOTOBHOCTH K TYMaHUTAPHON W BOJIOHTEPCKOM AEATEIBHOCTH,

2) NATPUHOTHYECKOr0 BOCIIMTAHHS

c(hOpPMHUPOBAHHOCTh POCCHUIICKOM TPAKIAHCKOM UIAECHTUYHOCTH,
[MaTPUOTU3MA, YBAOKEHHSA K CBOEMY HApOAY, YYBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoii, ropnoctu 3a CBOM Kpaid, CBOK POIMHY, CBOM SI3BIK U KYJIBTYPY, MPOLLIOE
1 HACTOsIllee MHOTOHALIMOHAIILHOTO Hapoaa Pocenu,

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U NTAMATHUKAM IPUPOABI,
NOCTHKEHUAM Poccuu B HaAyKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CHOCOOHOCTh OLEHUBATh BKJIAJ POCCUHCKAX YYEHBIX B CTAHOBIICHUE W
pa3BUTHE OHMOJIOTMM, TOHUMAHWS 3HAUYCHUS OWOJIOTMM B TMO3HAHWW 3aKOHOB
OPUPOJIBI, B )KU3HU YETIOBEKA M COBPEMEHHOIO OOLIECCTRA,

ujchHas yOeKIEHHOCTb, TOTOBHOCTh K CIIY>KCHHIO M 3amuTe OTeuecTBa,
OTBETCTBEHHOCTh 32 €r0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA: OCO3HAHUE Iy XOBHBIX

LEHHOCTEW pOCCUICKOro Hapo1a, CPOPMUPOBAHHOCTH HPABCTBEHHOTO

CO3HAHMS, STUYECKOTO TOBEACHUS, CIOCOOHOCTh OLIEHUBATH CUTYALMIO U

[IPUHUMATh OCO3HAHHBIE PEILICHUS,

OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOECHUE YCTOMUMBOTO Oy AyIIETO;
OTBETCTBEHHOE OTHOLLEHHWE K CBOUM POAUTEISAM, CO3JaHUIO CEMBU HA OCHOBE
OCO3HAHHOI'O NIPUHATHS LIECHHOCTEN CEMENHON JKU3HHA B COOTBETCTBUU C
TpaguiusMu Hapoaos Poccun;

4) 3CTEeTHYECKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIHOUYAs 3CTETUKY OBbITA, HAYYHOTO W
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAA, OOLICCTBCHHBIX OTHOLICHHUIA;
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NOHUMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOU MPUPOABI U €€ EHHOCTH,

TOTOBHOCTh K CAMOBBIPKCHHIO B PAa3HBIX BUAAX HMCKYCCTBA, CTPEMJICHHUE
NPOSIBIISATH KAY€CTBA TBOPYECKOM JINUHOCTH,

S) pusuveckoro BocnUTAHUS, (POPMHPOBAHUS KYJILTYPbI 310POBbS H
IMOLMOHAIBHOIO 0JIArONOy s

MOHUMAHWE M peaju3alMs 3J0POBOro W 0€30macHoro oo0paza >KU3HH
(310pOBOE  MHUTaHWE, COOMIOACHHE TUTMEHWUYECKUX TPAaBUI W HOPM,
cOATaHCUPOBAHHBIA PEXKUM  3aHATHH W OTABIXA, PperyJsipHas (pu3nueckas
AKTUBHOCTh), OEPEXKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3UUYECKOMY U TICUXUUYECKOMY 3I0POBBIO;

NOHAMAHWUE UEHHOCTM NPABWI WHAWBUAYAIBHOTO W  KOJIJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYalUX, YTPOXKAKOIINX 3J0POBBIO U KU3HH JIFOJEH;

OCO3HAHUE TOCTEACTBANA W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHS
AJIKOTOJIs1, HAPKOTHKOB, KYPEHUS ),

6) TpyAOBOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTh K AKTHBHOW JEATEIIBHOCTH TEXHOJIOTMYECKOW M COLMAIBLHOMN
HAMPABJIEHHOCTH, CMOCOOHOCTh WHULMUPOBATh, TUIAHUPOBATH MU CAMOCTOATEIBHO
BBITIOJIHATh TAKYIO JIEATEIBHOCTD;

UHTEPEC K PA3IMUHBIM c(epam MpoPeCCHOHAIBHON NEATEIBHOCTH, YMEHUE
COBEpLIaTh OCO3HAHHBIM BBHIOOP Oyaymeil mnpodecchn W peain30BBIBATH
COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa3oBaHUIO Ha
MPOTSHKEHUN BCEH YKA3HU,

7) 3KOJOTHYECKOTr0 BOCTIUTAHMS:

SKOJIOTHMYECKH LENecOo00pa3HOEe OTHOIIEHHE K MPUPOJAE KAaK WCTOYHUKY
JKU3HHU Ha 3eMJI€, OCHOBE €€ CYLIECTBOBAHMSI,

NOBBILICHUE YPOBHSI 3KOJIOTMYECKOW KyJNBTYPBl. MPHOOPETEHUE OINbITA
NJIAHUPOBAHMSI TOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJIEACTBUH  AJIs
OKPY KarOIIENR CPENBI,

OCO3HaHUE TNOO0ANTBHOIO XapakTEPa SKOJIOTMYECKHX MPOOJIEM M MyTeH WX
peLIEHUS;

CHOCOOHOCTh MCHOJIb30BaTh MPUOOPETacMble TPU HM3YYEHUM OHOIOTHH
3HAHMSIT M YMEHHS TpU PEHICHHMH NPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM
OPUPOAONONIB30BaHUEM  (COONMIOACHHE  TpaBHJA  TMOBEACHHWS B MPUPOJE,
HANPABJICHHBIX HA COXPAHCHHWE PABHOBECHS B JOKOCHCTEMAX, OXPaHy BHOB,
3KOCUCTEM, OMOChEPHI);

AKTUBHOE HENPUATHE JCHCTBHM, TMPUHOCANIMX BpEd  OKPYKAIOLICH
OPUPOJHON Cpene, YMEHME MPOrHO3MPOBATh HEOIArOMPHUATHBIE SKOJIOTHYECKHE
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NOCJIEACTBHSI MPEANPUHUMACMBIX ICHCTBUI U MPEAOTBPAILATE UX;

HAIAYUE PA3BUTOTO 3KOJIOTMYECKOrO MBILUICHHS, SKOJOTUYECKON KYJIBTYPHI,
OMbITa JEATELHOCTH AKOJIOTHYECKOH HAMPAaBJIEHHOCTH, YMEHHS
PYKOBOJICTBOBAThECS MMH B IO3HABATEIIbHON, KOMMYHMKATUBHOW W COLMAIBLHOM
NPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKON ACATEIBHOCTH 3KOJOTHYECKOM
HANPABJICHHOCTH,

8) neHHOCTH HAYYHOIO MO3HAHMSA:

Cc()OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKW M OOIICCTBEHHON MPAKTUKKH, OCHOBAHHOI'O HA JMAJIOre
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOH M YMTATEIBCKOW KyJIBTYPBl Kak CpEACTBa
B3aMMOJECHCTBHS MEKIY JIFOABMH A MMO3HAHUS MUPA,

MOHUMAHWE CcneiupuKn OWOJIOTUM KaK HAayKW, OCO3HaHWs €€ POoju B
(OPMUPOBAHMM PALMOHAILHOTO HAYYHOI'O MBILUICHUS, CO3JAHUW IEJOCTHOIO
NPEACTaBICHUS 00 OKPY)KAKIIEM MHUPE KaK O €AMHCTBE MPUPOJbI, YETOBEKA U
oOuiecTBa, B TO3HAHMHM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pEHICHHH NpodiemM
COXPAHEHUS TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OMOJIOTHM Uil COBPEMEHHON LIMBHJIM3ALINN:
00ecnevYeHnss HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JAHWUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CHOOCOOHBIX  pEMIaTh  PECYPCHBIE  NPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MYTEH BBIXOAA U3 TIOOATBHBIX 3KOJOTUYECKUX MPOOIEM H
obecnedyeHus  TepexoJa K YCTOHYMBOMY — Pa3BUTHIO,  PalMOHAILHOMY
WCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (DOPMUPOBAHHIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B MOJYYECHUHM OMOJIOTMYECKMX 3HAHWM B LENIX
NOBBILIEHUST OOIIEH  KYyJNbTYpBl, €CTECTBEHHO-HAyYHOH T'PAaMOTHOCTH, KakK
COCTaBHOHM 4YacTu (PyHKIMOHATBHOW TPAMOTHOCTH OOydarommxcs, GopMUpyeMoi
npH U3YYCHUH OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCHOJb30BaTh IMOJIyYacMbIE 3HAHUS JUIs aHaiu3a W
OOBSICHEHMSI SIBIICHUH OKPY’KAIOIIEr0 MUPA W MPOUCXOAAIIUX B HEM M3MEHEHMIA,
YMEHHE JeiaTh OOOCHOBAHHBIC 3AKIIFOUYCHUST HA OCHOBE HAy4YHbIX (DAKTOB H
UMEIOIMXCS JAaHHBIX C LENBIO MOTYYEHUS TOCTOBEPHBIX BHIBOOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HKCIOJIB30BATh OMOJIOTHYECKHAE 3HAHUS JUIs
peteHust TpoOJeEM B peaibHbIX KU3HEHHBIX CUTYalUsIX

OCO3HAHUE L[ICHHOCTH HAYYHOW AESATENIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
NPOEKTHYIO ¥ HCCIEA0BATENBCKYIO IEATEIBHOCTD UHAUBHIYAJIHO U B TPYIIIE,

FOTOBHOCTb M CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJTYYEHWI) HOBBIX 3HAHWHA MO OHOJIOTMH B
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COOTBCTCTBHHU C JKU3HCHHBIMH HOTpe6HOCT$IMI/I.

METAIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIBTAThl OCBOCHUS YYeOHOro mpeaMera «bruosorusy
BKIIFOYAKOT. 3HAYUMbIe A1 (POPMHUPOBAHHMS MHUPOBO33PEHUS O0YYarOIIUXCS
MEXKAMCUMIIIMHAPHBIE (MEKIPEIAMETHBIC) OOIIECHAYYHBIC MOHATHUS, OTPAKAIOUINE
LEIOCTHOCTh HAYYHOW KapTUHBI MHpa M CHCUM(PUKY METOMOB TO3HAHWSA,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, SHEPIHsl, SIBICHHUE, MPOLECC,
CUCTEMA, HAyYHbII (DaKT, MPUHIIUM, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIICIOBAaHUE,  HAOMIOJCHUE,  W3MEPEHWE,  OKCIOEPUMEHT W JIPYIHX),
YHUBEPCAJIBHBIC YUYEOHBIE JCHCTBUSL (MMO3HABATEIbHBIC, KOMMYHWKATHUBHBIE,

PETYJIATUBHBIE ), o0ecneYnBaroIne (opmupoBanue (YHKIMOHATBHON
IPAaMOTHOCTH W COLMAIBHONW KOMIIETEHUMH OOYyYaromMXCs, CIOCOOHOCTH
oOyyJarommxcst UCIOIB30BATh OCBOCHHBIC MEXKAMCLUATIIIMHAPHBIC,

MUPOBO33PCHUYECKUE 3HAHUS W YHUBEpPCAJIbHblE Y4YeOHbIE  NCHCTBUS B
[TO3HABATEIILHON W COLMAJIBHON ITPAKTHKE.

MeTanpeaMeTHBIE Pe3yabTaThl OCBOCHUS MPOrpPaMMBbl CPEAHETO OOIIEro
00pa3oBaHusl TOJDKHBI OTPAXKATh:

Osnagenue YHHBEPCAJIbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
AefiCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE ICIHCTBUS:

CaMOCTOSITENLHO  (POpPMYJNHpPOBaTE M AKTyaJIM3MPOBaThb  MpoOJeMy,
paccmaTrpuBarh €€ BCECTOPOHHE,

UCIOJb30BaTh MPH OCBOCHUM 3HAHWN MPUEMBI JIOTHYECKOTO MBILIUICHUS
(aHanmM3a, CUHTE3a, CPaBHEHUS, Kiaccu(ukanyu, 0000MEHNS ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACIATh WX XAPAKTEPHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3H C APYTUMHU NOHSITHSIMH ),

ONPEACTATh LEAN ACATEIbHOCTH, 3a/JaBas NApaMeTpPbl W KPUTEPUU KX
JOCTUKEHHSI, COOTHOCHTD PE3YJIbTAThI ACSITETBHOCTH C TIOCTABJICHHBIMU LIEJISIMU,

UCIOJIb30BaTh OMOJIOTMYECKHE TOHATHS ISl OOBICHEHHS (PAKTOB W SIBIICHUH
JKUBOM MPUPOLBI;

CTPOUTH JIOTHYECKHE PACCY>KIACHHUS (MHAYKTUBHBIE, JACAYKTHBHBIC, IO
AQHAJIOTWH), BBISIBIATH 3aKOHOMEPHOCTM W MPOTUBOPEYMS B PaCCMATPUBAEMBIX
SBJICHUAX, (OPMYIMPOBATH BBIBOBI M 3aKITFOUECHUS,

OPUMEHATh  CXEMHO-MOJCIIbHBIE ~ CPEACTBA A MPEACTABICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLICHHWN B M3Yy4YacMbIX OMOJIOTHYECKMX OOBEKTaX, a
TaKKE€  MPOTHBOPEUMH  pa3HOr0  PoAa,  BBISIBICHHBIX B Pa3JIMYHBIX
WH()OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh IUIAH PELICHUs MPOOIEMBI C YUETOM aHAIM3a MMCEHOIIAXCS
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MaTEPHATIBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B IEATEIBHOCTD, OLEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJSIM, OLICHUBATh PUCKU NOCTEACTBHNA JEATEIbHOCTH,

KOOPAMHHUPOBaTh M BBINOJHATH PabOTy B YCIOBUSX  PEalbHOIO,
BAPTYAJIbHOTO 1 KOMOMHHPOBAHHOTO B3aMMOCHCTBUS,

Pa3BUBATh KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 0a30BbIC HCCICI0BATEILCKHE CIHICTBHSA:

BJIQ/ICTh HABBIKAMH YYEOHO-MCCIEA0BATENBCKOW U TPOEKTHOM ACITENBHOCTH,
HaBBIKAMM  Pa3pelICHUs  MpoOjieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB MMO3HAHWS,

UCMOJb30BaTh PA3MYHbIE BUIBl JEATEIBHOCTH MO TOJYYEHUIO HOBOIO
3HAHMSI, €r0 WHTEPIPETALMH, NPEOOPA3OBAHMID W TMPUMEHEHHID B YUYEOHBIX
CUTyalusIX, B TOM YUCIIC IPH CO3JaHUH YUCOHBIX U COLMAIBHBIX TPOCKTOB;

(opMUPOBATh HAYYHBIA TUN MBILUICHUS, BIAACTh HAYYHON TEPMUHOJIOTHUEM,
KITFOUEBBIMH MMOHATUSAMHA U METOIAMU,

CTaBUTh W (POpMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pA30BATENIBHOMA
JEATENBHOCTH W 5KU3HEHHBIX CHTYALHSIX;

BBISIBJISITH MPUUYMHHO-CIICACTBEHHBIE CBS3M M AKTYaJIW3WpPOBATh 3ajauvy,
BBIIBUTaTh THIOTE3Y €€ PEHICHUsS, HAXOIUTh APTYMEHTHI IS JOKA3aTelbCTBA
CBOMX YTBEPKICHWH, 3a4aBaTh MAPAMETPbI U KPUTEPHUH PEILCHUS,

AHAJIM3UPOBATh TMOJYYEHHBIE B XOJAC PEIICHHS 33Ja4d  PE3YyJbTarhl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCThH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYAlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,
OCYILECTBRIATH LEICHANPABIICHHBINA MOUCK MEPEHOCA CPEACTB U CIOCOO0B ACHCTBHS
B MPO()€CCUOHAIIBHYIO CPENY;

YMETh MEPEHOCHUTh 3HAHWS B IMO3HABATEIBHYIO M TMPAKTUUYECKYIO 00IacTh
YKU3HEEATEIbHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX TPEIAMETHBIX 00JIACTEH; BBIIBUTATh
HOBBIE UJCH, TPEIaraTb OPUTHHAIBHBIC TIOJXObI U PEIEHMS, CTABATH TPOOIEMBI
W 33]1a4M, JONYCKAKOIINE aJlbTCPHATUBHBIC PEIICHUSI.

3) pabGora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOUYHUKAX MH(OpPMALUHU (TEKCTE YUEOHOrO
nocoOMs, HAy4HO-TIONYJIIPHOH  JIUTEparype, OWOJIOTMYECKUX CJIOBapsAX W
CIPABOYHMKAX, KOMIBIOTEPHbIX 0a3ax MAaHHbIX, B MHTepHETE), aHaIM3MpOBaThH
WH(}OPMALMIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUYECKN OLICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(GopMyMpPOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHBIE METOJBI TPH MOMCKE U
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otOope Omonorudyeckoit MHGopMaIvu, HEOOXOIUMOM /JIsi BBITOJHEHUST YUYECOHBIX
3a/1ad;

npUOOpPETaTh OMBIT HKCHOJIB30BAHUS HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIOJIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM,

CaMOCTOSITENIBHO ~ BBIOMpaTh  ONTHMAJbHYHO  (OpMY  MpeACTaBICHUS
OMOJNIOrMYECKON MHPOpMALK (CXEMBI, TPaQUKK, AMarpaMMbl, TAOIUIbI, PUCYHKH U
apyroe);

UCMOJb30BaTh HAYYHBIA SI3bIK B KAUECTBE CPEACTBA NOpH padore cC
OMONOrMYECKONH  MH(POpMALMEl: TMPUMEHATH XUMUYECKUE, (PHU3UYECKHE U
MAaTEMATUYECKAE 3HAKW W CUMBOJIBI, (hOopMyJibl, aOOpeBHATypy, HOMEHKIATYPY,
UCNOJIb30BaTh M NPEeoOpa3oBbIBaTH  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HarJsIHOCTH,

BIQJICTh  HABBIKAMM  pACMO3HABAaHMS W 3alUTBl  MH(pOpPMAaUWH,
WH(}HOPMALMOHHOH OE30MACHOCTH JTMYHOCTH.

OgiageHue yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU:

1) oOmenue:

OCYILECTBIISATH KOMMYHHUKAILIMKA BO BCEX cepax >KM3HH, AKTUBHO YYaCTBOBATh
B MAJIOTE WIH JUCKYCCHM MO CYIIECTBY OOCYXIAcMOH TeMBbl (YMEHME 33/1aBarb
BONPOCHI, BBICKA3BIBATH CYXACHUS OTHOCHTENIBHO BBIMOIHCHHS MNPEIIaracMoi
3a/1a4¥, YYUTHIBATH MHTEPECHI U COIIACOBAHHOCTh MO3WLMH APYTAX YYaCTHHUKOB
JUAIOra WA JUCKYCCHN ),

pacro3HaBaTh HEBEPOATbHBIE CPEACTBA OOIIECHMS, MOHUMATh 3HAYEHUE
COLIMAJTIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHWS KOH(IMKTHBIX CHUTYalWil,
YMETh CMATYaTh KOH(PIUKTHI K BECTU TIEPETOBOPBI;

BJIAQJICTh PA3TUYHBIMU CHOCOOAMH OOLICHHWS W B3aWMOJICHCTBHS, MOHUMATh
HAMEPEHUs OPYTUX JIFOJEH, MPOSIBIISTh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOH popme PopMynHpoBaTh CBOU BO3PAKECHHUS,

Pa3BEPHYTO W JIOTMYHO HM3JIararb CBOKO TOUYKY 3PEHHS C MCMOJIb30BAHUEM
S3BIKOBBIX CPENICTB.

2) COBMECTHAA JESTEILHOCTD:

NOHAMATh W MCMOJNB30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHIYAJIbHOM
paboThI PH PEMICHUM OUOJIOTHYECKONW MTPOOIeMbl, 00OCHOBBIBATH HEOOXOAUMOCTh
NPUMCEHEHHUS FPYNNOBBIX (POPM B3aUMOCHCTBUS IPH PELICHUHU YUeOHOH 3a1a4u;

BbIOMpATh TEMATHKY W METOABI COBMECTHBIX NEHCTBUH C y4éTOM OO0IIMX
WHTEPECOB M BO3MOYKHOCTEH KKIOT0 WIEHA KOJUICKTHBA,

OPUHMAMATH  [EJIM  COBMECTHOW  JACATENBHOCTH, OPraHu30BbIBaThH U
KOOPAMHHUPOBATH ACHCTBUSA IO €€ JOCTHIKEHHWIO. COCTABJIATH IUIAH ACHCTBHA,
pacrpesenaTh PO C YYETOM MHEHHMH YYaCTHUKOB, OOCYXKIaTh peE3YJbTaThl
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COBMECTHOM paboTHI,

OLICHMBATh KA4€CTBO CBOEr0 BKJIAAA M KAOKIAOTO YYaCTHMKA KOMAHABI B
oOIMiA pe3ysIbTaT no pa3padOTaHHBIM KPUTEPHSIM,

npeaiaraTb HOBBIE TPOEKTHI, OLEHMBATH WAECUM C TO3UMLUMU HOBHU3HBI,
OPUTMHAIBHOCTH, MTPAKTAYECKON 3HAYMMOCTH;

OCYLIECTBJIATh TO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3JIMYHBIX
CUTyalusX, MPOSBIISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIMATUBHBIM.
OBj1aiecHHe YHHBEPCAJbHBIMH PEryIsiTHBHBIMH JCHCTBHSIMU:

1) camoopranuszanus:

UCMOJb30BaTh OWOJOTUYECKUE 3HAHUS [UIsl BBISIBJICHHS NPOOJIEM W HX
PELICHUS B 5KU3HEHHBIX W YUCOHBIX CUTYalHsX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWH LEJIEBbIE M CMBICIOBBIE
YCTAHOBKHA B CBOMX JCHCTBUAX WM IMOCTYIKAX MO OTHOWICHHUIO K >KABOW NMPUPOJE,
CBOEMY 370POBBIO U 30POBBIO0 OKPY KAFOIINX;

CaMOCTOSATENBHO OCYIIECTBIIATh MO3HABATEIIBHYIO ACATENBHOCTD, BBISBIISATH
npoOIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTEIbHOM
NEATENBHOCTH Y YKU3HEHHBIX CUTYaLUSX,

CaMOCTOSITENTLHO COCTABJIATH MJIaH PELICHUS TPOOIEMBI C YUETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN M TPEAMOUYTCHHI;, 1aBaTh
OLICHKY HOBBIM CUTYAalLUsIM;

pacpsITh paMKX Yy4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEAMTOYTEHUH;
JIeNIaTh OCO3HAHHBINA BEIOOP, apryMEHTUPOBATH €10, OPaTh OTBETCTBEHHOCTH 34
pELICHHE;

OLICHUBATh TPHOOPETEHHBIN OMBIT,

cnoco0CTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIWPOKOH 3pyIULUU B
pa3HBIX O0NACTSIX 3HAHWH, TMOCTOSHHO TOBBIIIATH CBOH 0Opa3oBaTENbHBIA W
KYJbTYPHBIA YPOBEHB.

2) CaMOKOHTPOJIb:

JABaTh OLIEHKY HOBBIM CHTYalMsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIISIM;

BIQJICTh  HABBIKAMM  [O3HABATEIBHOW  PEQUICKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCHCTBUH M MBICITUTENBHBIX IPOLIECCOB, MX PE3YJIbTAaTOB U
OCHOBaHWil, WCMOJB30BATh NPUEMBI PEQICKCUM Ul OLCHKM CUTYyalluH, BbIOOpa
BEPHOT'O PEILLICHNUS,

YMETb OLEHMBATH PHUCKM M CBOCBPEMEHHO NPUHUMATH PELICHUS MO0 WX
CHWDKEHUIO,

NPUHUMATE MOTHMBBI M ApPryMEHTbl JPYTMX MPH aHAJIU3€ PE3YJIbTaTOB
NEATENBHOCTH,
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3) npuHsiTHe ce0s1 U APYTHX:

OPUHUMATE Ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHMBBI WM ApPryMEHTbl JPYTMX MPHA aHAIU3€ PE3YJIbTaTOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

pPa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbie pe3ynbraTthl O0CBOCHMs mporpammbel COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIKOYAKOT crieluuueckue ajs yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHMS, YMEHUS U COCOOBI JEHCTBHIA MO OCBOCHUIO, MHTEPIPETALIMH U
npeoOpa30BAHUIO 3HAHWM, BUIBI JEATEIIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMCHCHUIO 3HAHWH B PA3JIMYHBIX YUYECOHBIX CHUTYalMsIX, a TAKXKE B PEAIbHBIX
JKU3HEHHBIX CHTYyalMsX, CBS3aHHBIX C OWojoruei. B mporpamme mpeaMeTHbIC
PE3yABTAThI TPEICTABICHBI MO TOAaM OOYUYEHHSI.

[TpeaMeTHBIE pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKAaTh:

c()OPMUPOBAHHOCTh 3HAHUIA O MECTE M POJM OMOJIOTUM B CHCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHWM COBPEMEHHOW E€CTECTBEHHO -
HAYyYHOW KapTHMHBI MHpPAa M HAYYHOIO MHUPOBO33PEHMS, O BKIIAJIE POCCUHCKHX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHM, (PYHKIMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA JUISl PEICHUS )KU3HEHHBIX 3a/1a4,

YMECHHE PaCKpbIBaTh COAECPKAHUE OMOJOTMYECKUX TEPMHUHOB M TOHSTHIA:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoau3M (OOMEH BEHIECTB M MPEBPALICHUE
SHEPrUM), TOMEOCTA3 (CAMOPETYJISILMS), YPOBHEBAs OPraHu3alusl >KUBBIX CHUCTEM,
CaMOBOCITPOM3BEICHUE (PEMPOIYKIUS ), HACIIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE;

YMECHHE W3JIaraTb OWOJOTMYECKHE TEOpur (KIETOYHAs, XPOMOCOMHAs,
MYyTalMOHHAs, UEHTpajbHas [0rMa MOJICKYJISpHOH Owuonorun), 3axoHsl (I
Mengens, T. Moprana, H. M. BaBunosa) u y4eHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKIICHUS KYJIbTYypHbIX pacteHuid H. WM. BaBwuiioBa), onpenensite rpaHUllbl
WX MPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAMH HAYYHOTO NO3HAHUS B OMOJIOTHH: HAOMIOAEHUE U
OMHCAHUE >KUBBIX CHCTEM, MPOLIECCOB W SIBJICHHIA, OpraHM3alis W IMPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBHKEHUE THITOTE3BI, BBISIBIICHUE 3aBUCUMOCTH
MEXAY HCCICAYEMbIMU BETUYAHAMH, OOBSICHEHUE TOJYUYEHHBIX PE3YJIbTaTOB,
WCINOJIb30BAHHBIX HAYYHBIX MOHITHNA, TEOPUl M 3aKOHOB, YMEHHUE JENaTh BBIBOJIbI
HA OCHOBAHMWM MMOJIyYEHHBIX PE3YJIBTATOB,;
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YMEHHE BBIACTATH CYIIECTBEHHBIC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
SYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIECTOYHBIX OPraHU3MOB, OCOOCHHOCTH
NPOLECCOB. OOMEHA BEIIECTB M MPEBPALLEHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
NJIACTUYECKOTO W JHEPreTHYECKOro OOMEHA, XEMOCHHTE3a, MUTO03a, MEio3a,
OMJIOOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIBHOIO Pa3BUTUS  OpPraHu3Ma
(OHTOTEHE3);

YMEHHE NPUMEHATH MOJIYYEHHBIC 3HAHWS U OOBICHEHHS OHMOJIOTMYECKHAX
IIPOLIECCOB U SIBJICHUM, [UIA NMPUHATHS MPAKTHYECCKAX PEUICHUN B ITOBCEIHEBHON
JKU3HM € Lenblo olecrieueHHusl O€30MacHOCTH CBOErO 3J0POBbS W 370POBbs
OKPY>KAFOIIMX JIFOAEH, COOMOACHUS HOPM TPAMOTHOTO MOBEJACHUS B OKPY KArOIICH
OPUPOJHON Cpele, MOHUMAHUE HEOOXOAMMOCTH MCHOJIb30BAHUS JOCTUKCHUN
COBPEMEHHOM OHnoNoruu 17} OMOTEXHOJIOTHI JUTS PaLMOHAIIBHOTO
NPUPOAONOIB30BAHUS,

YMEHHE PEIIATh 3JIEMECHTAPHBICE TEHETHMYECKHWE 33Ja4d HAa MOHO - H
IUTMOPUIHOE CKPEUIMBAHKWE, CLEIUICHHOE HACIEAOBAHUE, COCTABIATH CXEMBI
MOHOTMOPUAHOTO CKPEINMBAHUS JUIsl MPEACKA3aHUsl HACICAOBAHUS MPU3HAKOB Y
OPraHU3MOB,

YMEHHE BBINOJHATE JTAOOPATOPHBIE M MPAKTHUYECKHE PadOTHI, COOMOIATH
npasuiia npu padoTe ¢ y4EOHBIM U JTaDOPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLCHHBaTh W HMHTECPNPETUPOBATH HMHQPOPMALIUIO
OMOJIOTMYECKOr0  COAECP)KAHUS, BKIKOYAIOIIYK) TICEBAOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX MCTOYHUKOB (CPEICTBA MACCOBOM MH(POPMALMK, HAYUYHO-MOMYJISIPHBIE
MaTEPHUAJIbl), 3THYECKUE AaCNEKThl COBPEMEHHBIX WCCICIOBaHWA B OHOJIOTHM,
MEULMHE, OMOTEXHOJIOTHH,

YMEHHE CO3/[aBaTb COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOLICHHS,
0000111ast OMOJIOTUYECKYI0 WH(POPMALMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCIOJIb30BaTh NOHATUHHBIN anmapar OUOJOTHH.

[IpenMeTHbIe pe3ysibTaThl OCBOCHHS y4eOHOTO mpeamera «buonorusy ¢ 11
Klacce NOJDKHBI OTPaXKAaTh:

c()OPMUPOBAHHOCTh 3HAHWI O MECTE W POJIA OMOJIOTUM B CHCTEME HAYYHOTO
3HAHMsI ECTECTBEHHBIX HAyK, B (OPMUPOBAHWM COBPEMEHHOW E€CTECTBEHHO -
HAyYHOW KapTHUHBI MHpPAa M HAYYHOIO MUPOBO33PEHMS, O BKIIAJIE POCCUHCKHX WU
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTMH, (PYHKIMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA JUISl PEICHUS )KU3HEHHBIX 33714,

YMEHHE PACKPBIBATH COACPKAHUE OMOOTHYECKIUX TEPMUHOB U IOHATUI: BH/L,
NOMyJISIKs, TEHO(OHM, 3BOJIOLUS, JBWKYLIME CUIBL ((PAKTOPBI) SBONOLMH,
NPUCIIOCOOTCHHOCTh OPraHU3MOB, BUA000PA30BAHHUE, IKOJIOTHUECKUE (DAKTOPHI,
DKOCUCTEMA, NPOAYLUEHTHI, KOHCYMEHTBI, PEAYUEHTHI, LENHA  MUTaHUS,
AKOJIOTMYECKas MUpaMuia, OMOreoeHo3, onocdepa,
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YMEHHE WU3Jaratb OWOJIOTHYECKUME TEOpPUM (SBOJIIOLMOHHAA Teopus Y.
JlapBUHA, CUHTETHYECKAs TEOPUs SBOJIIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogapiieBoro cxoacrea K. M. bapa, dyepemoBaHus TaBHBIX HAMpaBJCHUN W
nyteit oo A. H. Ceseproa, yuenusi o ouochepe B. WU. BepHaackoro),
OTIPENEIISITh TPAHUILIBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHE BIAJACTh METOJAMHU HAYYHOTO MO3HAHUS B OMOJIOTWU:. HAOMIOAEHUE U
OMHCAHUE >KMBBIX CHCTEM, MPOLIECCOB W SIBJICHMIA, OpraHM3alisi W TMPOBEACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIABM)KEHUE TUTIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXAY HCCICAYEMbIMU BETUYAHAMH, OOBSICHEHUE TOJNYUYEHHBIX PE3YJIbTaTOB,
UCMOJIb30BAHHBIX HAYUHBIX MOHSATHH, TEOPU U 3aKOHOB, YMEHUE ACTATh BBIBOJIbI
HA OCHOBAHMM IMOJIYYEHHBIX PE3YJIbTATOB,;

YMEHUE BBIJCNATh CYIICCTBEHHBIE MPU3HAKKA CTPOCHUS OMOJOTMYECKUX
OOBEKTOB: BHUAOB, MOMYyJSAUMNA, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACJICICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOrO 0TOOpa, BUA000pa30oBaHUs, MPUCIOCOOIEHHOCTH
OPraHM3MOB, ACHCTBHs SKOJOIMYECKHX (AKTOPOB HA OPraHM3MBbl, MEpPEHOCa
BEUICCTB M TMOTOKA HSHEPIUM B DKOCHUCTEMAX, AHTPOMOICHHBIX M3MECHEHUH B
JKOCUCTEMAX CBOCH MECTHOCTH, KPYIOBOPOTA BEIIECTB M OHMOr€OXMMHMYECKUX
IIUKJIOB B OMocdepe;

YMEHUE MPUMEHSATH MOJYUYEHHbIE 3HAHUS IJii OOBIACHEHHS] OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUIA NMPUHATHS MPAKTHYECKAX PEIICHUN B ITOBCEIHEBHON
JKU3HM € Lenblo olecreueHHuss O€30MacHOCTH CBOETO 3JI0POBbS W 370POBbS
OKPY>KAFOIIMX JIFOAEH, COOMIOACHHUS HOPM IPAMOTHOTO MOBEACHUS B OKPY>KAROIIEH
OPUPOJHON Cpele, MOHUMAaHWE HEOOXOAMMOCTH MCHOJIb30BAHUS JOCTUKCHUMN
COBPEMEHHOI OMOJIOTUH ISl PALMOHAIILHOTO MPUPOAONOIE30BAHNUS,

YMEHHE PEIIaTh 3JIEMEHTAPHBIE OMOJOTUYECKUE 3aa4M, COCTABIISATH CXEMBI
NEPEHOCA BEIIECTB U SHEPIHH B SKOCUCTEMAX (LICTIA TUTAHMUS ),

YMEHHME BBINOJHATE JTAOOPATOPHBIE M MPAKTHYECKUE PadOThI, COOJIOAATH
npasuiia npu padboTe ¢ y4eOHBIM U Ja00PATOPHBIM 000PYA0BAHUEM;

YMEHUE KpPUTHYECKUM OICHUBATh W MHTEPIPETUPOBATH MH(POPMAIIMIO
OMOJIOTMYECKOr0  COAEP)KAHUS, BKJIKOYAKOIIYK) TICEBAOHAYYHbIE 3HAHUS W3
Pa3JIMYHBIX UCTOUYHUKOB (CPEACTBA MACCOBOM MH(OPMAINK, HAYYHO -MOMYJISPHBIE
Marepuanbl),  paccMarpuBaTh  TJOOATBHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO TO3ULUIO;

YMEHHE CO3/aBaTb COOCTBEHHBIC TMHCHMEHHBIE W YCTHBIE COOOLICHHS,
0000111asi OMOJIOTHYECKY0 WH(POPMALUIO U3 HECKOJIBKUX MUCTOYHUKOB, IPAMOTHO
MCIOJIb30BaTh NOHATUHHBIN anmapar OUOJOTUH.

28





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



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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/863eaea2



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/863eba1e
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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buosnorus. 10-11 knacc. O0mas 6uosorus. bazoBelil ypoBeHb. 8-€¢ u3nanue.

OI'OC. Kamenckuit A.A., Kpukcynos E.A., [Taceunnk B.B.

METOJUYECKUNE MATEPUAJIBI JUIA YUUTEJIA

buosorua. Meroanueckue pekomeHaakuu k YMK "JInnus sxu3nun’.
ABtop(bl): [Taceunuk B. B., Cymaroxun C. B., I'anonrok 3.I"., [IIsenos ../
ITox pen ITaceunuka B. B.

Knacc: 10,11
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