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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHUS] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4EOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHus, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTICUCHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T NpelCcTaBlIeHHEe O UelsIX, 00 oOuiei
cTpaTernu OOy4YeHHsl, BOCIMTAHHUSA M Pa3BUTHS OOYydYaIOIIUXCS CpeICTBaMU
yueOHOoro nmnpeamera «buosnorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasziejaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 00pa30BaTEIbHOIO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolUXCsl O OCBOCHHUIO COJEP KAHUSA
OMOJIOTMYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LIEHHOCTHBIX
OpMEHTaUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPO(QUIAKTUKK HACIEACTBEHHBIX 3a00JI€EBaHMUI YEIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHHSI, 000CHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro mpenmera «buosiorusy» mpoauKTOBAaHO HEOOXOIUMOCTBIO 0OeCIeueHus
YCIOBUH ISl PEIICHUsI OJHOM U3 aKTyaJbHBIX 3ajau IIKOJIbHOTO OHOJOrHYEeCKOro
oOpa3zoBaHus, KOTOpas mpeanosaraeT GOpPMHUPOBAHHE Y  OOYYAIOIIMXCS



CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHMSIM JAUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYMTENIBHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W DBOJIIOLHH, CO3MAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, SKOJOTHYECKOTO MBIIUICHHS], [IEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nHaueHre OMOJIOTHS UMEET TAKKE JIJIsl PeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  oomero  oO0pa3oBaHUsA,  COIHAIM3AINU
oOyuaronuxcs. M3ydyenune 6uonoruu odecrnednBaeT yciaoBHs JUist (GOPMUPOBAHUS
WHTEJUICKTYaJlbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET MHTErpalliy OHUOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP)KaHWsA, MPEACTaBICHHOIO B IIporpamme IIo
OHOJIOTUU.

Ot60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KYyJIbTYpOCOOOpPA3HOrO0 MOJX0Jla, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHMs, 3HAYUMblE MJis
dopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
KU3HU U MpPaKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIyX,aT OCHOBOM Uit JOPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuu
OMOJIOTMYECKOr0 00pa30BaHUS.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B NPOrpaMme IO
OMOJIOTMM OCYLIECTBICHO € YYE€TOM TNPUOPUTETHOTO 3HAUYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX MKUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTooOpa3ue OpPraHu4ecKOoro MHUpay,
«OBOJIIOLMS KUBON NPUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[ens wm3ydyenuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHM3allMd >KUBBIX CHUCTEM PAa3HOTO0 paHra M MNpPUOOPETeHHE YMEHHM



WCIIOJIb30BaTh ATH 3HAHMS JJII TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTimkeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOCHHME OOYyYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHUIIaX, CIy)KAIIUX OCHOBOU
u1st OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHWS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBHITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYaIOIMMXCS TMO3HABATCIIBHBIX, MHTEIUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O TYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHME Yy oOOydJarommxcst oO0mel KylnbTypbl, (YHKIIMOHAJILHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBICHHS OKPYKAIOIIETO
MHpa JKMBOW TPUPOILI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
U3Yy4YeHUU OHOJIOTUY;

dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OWOJOTUYECKUX 3HAHUW B TPAKTUYECKOW JCITCIBPHOCTH YEJIOBEKA, Pa3BUTHHU
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTH;

BOCIIUTaHNE YOEKIAEHHOCTH B BO3MOJYKHOCTH TTO3HAHHS YCITOBEKOM >KHBOM
MPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUSI K HEHM, COOIIOIEHUS STUYECKUX
HOPM TPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEA0BAHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPHI, 11T (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH M0 OTHOLICHUIO K OKPYKAIOIIEH CpEE,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosorus», uzyuaemas Ha
0a30BOM YpOBHE, SBJISIETCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHBIE IPEIMETHI.

J{nst u3yueHusi OMoJIOruu Ha 6a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHus
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B He/IeJ10).



COAEPXKXAHUE OBYUEHUA

10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

Metobl O3HAHUS KUBOUM MPUPOIbI (HAOIIOICHHUE, SKCIIEPUMEHT, ONTMCAHHUE,
u3MepeHue, KiaccupuKkalus, MOJACTUPOBaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

Tabmue! u cxeMbl: « MeToIbI TO3HAHUS )KUBOW TPUPOIBD).

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydeHus ouosorun. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCUCTEM M MX pazHOOOpa3ue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OpPraHW3MEHHBINA, MOMYJSALHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBIA.

JlemoHcTpanum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aAIIU
YKUBOM IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI WU MHUHEpaJIbHbIX BewlecTB B kierke. lloanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
GbyHKUIHUU OENKOB.

depmeHTHl — Ouosiormdyeckue kartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crneuuduanocts. KodepmenTtsl. ButamuHsbL.
OTmuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYraeBoael: MoOHOcaxapuabsl (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HEeJUII0I103a). buonornyeckue GyHKIMM yIiIeBOIOB.



Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaAPOPHUIBHO-
ruapodobHble  cBoicTBa. buonornmueckue QyHkumm sunuaoB. CpaBHEHHE
yTI€BO0B, OEJIKOB U JIMIUI0B KaK HCTOUHUKOB YHEPTUU.

HykneunoBesie kucnotrsl: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kieTke. KiietouHas teopus — NpuMep B3aUMOJAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Knerka kak menoctHas >kuBas cuctema. OOmme NpU3HAKU KIETOK:
3aMKHyTas HapyXHas memOpana, moiiekyael /IHK kak renernmueckuil ammapar,
CUCTEMA CUHTE3a OelKa.

Tumsl KIETOK: »JyKapuoTHUecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [lutomnasma u eé
opraHouibl. OgHomemMOpannbie opradHoubl kietku: JIIIC, ammapat ['onbmxw,
n30cOoMbl. [loiyaBTOHOMHBIE OpraHOWUbl KJIIETKU: MUTOXOHAPHUU, IUIACTUIBI.
[IpoucxoxieHrne MUTOXOHJpUN W TIacTud. Bunbl mactun. HememOpanHbie
OpTraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPUOJU, PECHUUKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0YKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXKUBOU
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», «CTpoeHrne MOJIeKyJIbl Oenkay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotbl. JIHK», «CTtpoeHne MoieKyibl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMHABD.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYyIOBaHWE MJii MPOBEIACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MHUKPOIpENnapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIJIETOK.

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaqIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaaasbl)y.



JlaGopatopHass pabotra Ne 2. «M3ydeHuwe CTpOEHHUS KIETOK pacTeHUil,
JKUBOTHBIX W OaKTepHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENmapaTrax M HX
OMHUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIeCTB, WU METa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIUA (PHEpPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JIMHOTO Mpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUd B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CmeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakiuu
dotocunteza. IpdexTuBHOCTH PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KU3HH
Ha 3emuie. BiausiHue ycnoBuid cpenpl Ha GOTOCUHTE3 U CIOCOOBI TOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMocuHTEe3. XEeMOCUHTE3UPYIOIe OaKkTepuu. 3HAUCHUE XEMOCHUHTE3a JJIs
JKW3HU Ha 3eMII€.

DHepreTrueckuii oOMeH B KjeTke. PaciiernieHue BelecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxkenwe u ero Buabl. KucnopogHOE OKHCIEHHE, WU KJIETOYHOE
JIBIXaHHE. OxkucnurenbHOe dbochopunpoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cunre3a. [enermyeckas wunHdpopmanus u JHK.
Peanuzanus reHetuueckoil uHopmanuu B KiIeTKe. ['eHEeTWYeCKUd KOJ U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOKHUCIOT. Ponbs pubGocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (. H.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxneduimra yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI.

JlemoncTpanum:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuipel U cxeMmbl: «Tunbl nutanusy, «Metaboausm», «MUTOXOHIPUSY,
«HepreTudyeckuii oOMen», «Ximopormracty, «Potocunresy, «Crpoenne JIHK»,
«CtpoeHue U PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukanus JJHK.

O6opynoBanue: Moaenu-antukanuun «Yapoenne IHK u Tpanckpumimsy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojeib cTpykTypsl JJTHK.



Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHplii MK, WM JKU3HEHHBIM NWKI KiIeTku. WHTepdaza m MHUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTUTON THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTosioOrMYEeCKHE OCHOBBI PAa3MHOXKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPTraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAIUSIX MUTO3a. bUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KIETKH — arllonTo3.

@®opMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1oJjioBoe. Buael Oecrionoro
Pa3sMHOXKEHUS: JICJICHUE HAJABOE, IIOYKOBAaHHE OJHO- KM MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Cramuu meiio3a. IIpoueccel, mpoucxomsdiue Ha CTaausX Meno3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHUE MENO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie *eje3bl: CEMEHHUKA M AUYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CrepMaro30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHES3.
OcoOEHHOCTH CTPOCHHS SHIEKJIETOK U crepMaTo30ouaoB. OIiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npo0Orienue, racTpyisiiusi, opranorese3. IloctamOpuoHanbHOE pazBuTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsMoe (IMUYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHnii. OHTOTr€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit nmukimy, «Pemnmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKONUTAIIUX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTEHE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENapaThl «CniepmaTo30uibl
MJIEKOIIMTAIOLIETO», «SIHIEeKIeTKa MIeKonuTaromero», «Kapuoknues B KJIETKax
KOpelIKa JIyKa», MarHuTHas MoJeJib-aliuinKauus «J/lejgeHue KIeTKu», MoJelb
JIHK, monens meTada3zHoi XpoMOCOMBEI.



JlabopaTtopHble U mpakTHYecKHe padoThbI:

Jlabopatopuass pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX ).

Tema 6. HacsieACTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTHKHA. Poib nuToiorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTHUKU (TUOPUAOIOTUYECKUM,
UTOTCHETUYECKUHN, MOJEKYISIpHO-TeHETHYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHsATHsA. [ eHeTn4YecKasi CHMBOJIMKA, UCMOJIb3yEMAasl B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpuHoe CcKpelMBaHue. 3aKOH €IuHO0-00pa3usi TUOPHUIOB TIEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  LluToreHeTndeckue - OCHOBBI  JIUTHOPUIIHOTO  CKpEIIMBAHUA.
AHanu3upyromee cKkpeumpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JUTSI OTIpEICIICHUSI TEHOTHIA OCOOH.

CuerieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mno
CLUEIUICHHOMY HACJIEIOBaHUIO T'eHOB. HapyleHne cuerieHusi reHOB B PE3yJbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnueckue KapThl.

['enetnka mosa. XpoOMOCOMHOE ONpeAeseHUE moyia. AyTOCOMBI U MOJIOBBIE
XpoMOcOMBbI. ['omMorameTrHsle M reTeporaMeTHbie oOpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHnunBOCTh. BB ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psil 1 BapualluOHHASI KpUBAS.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTHBHAs
U3MEHYMBOCTh. Meio3 W TO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUMUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUUYUHBI MyTaluid. MyTareHHble (aKTOPBHI.
3aKOH TOMOJIOTHUYECKHUX PSZIOB B HaclieACTBeHHOM nu3menunBoctd H. 1. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka yenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJIOBeKa: TeHeaIOTHUYCCKUM, OJTM3HEIOBEIN, IIUTOTCHETHYCCKIUM, OMOXUMUYECKUI,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemeHHOe ONpEACIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIJIE C IOMOIBIO
[11P-ananu3a. HacnenactBenuble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJIEJCTBEHHOM MpPeapacloyiOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.



Comatnyeckue W TreHepaTtuBHble MyTaluu. CTBOJNOBbIE KJIETKH. [IpuHUMIEI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPO(PUIAKTUKY U JIEUCHHUS T€HETUIECKUX
Oone3Held. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUEHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U €TI0
LIATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTON€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JlurubpugHoe  CKpeulBaHHUE»,
«lluTtonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpelluMBaHus»,  «Meno3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKUBOTHBIX WM YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLHEIUICHHOTO ¢ mojom», «KapuoTurel 4YenoBeka M IKUBOTHBIX», «BHIbI
U3MEHUYHMBOCTHY», «Moau(pUKaMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
(daktopay, «l'eHeTuka rpynn KpoBu», « MyTamoHHas U3BMEHUYUBOCTH.

OobopynoBanue: MoJenu-anuIMKau «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOII W MuKpompenapar «Jlpo3oduna» (HopMa, Myranuu
(opMBI KPBUIBEB M OKPACKH Telia), repoapuid «I'opox mOCEeBHO.

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QUIbI HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUUBOCTH,
ITIOCTPOECHHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHOW KPUBOM.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30duiibl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy».

[Tpaktnueckast pabdora Ne 2. «CocTaBlieHHEe U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOKICHUE CEIEKUUU U JTOMECTHKALMS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTooOpasus
KyJbTYPHBIX pacTeHUW. LIEHTpbI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBbIi 1 MHANBUAYAIbHBINA OTOOPHI B
CEJICKUMU PACTEHHH M JKMBOTHBIX. OLEHKa 3KcTepbepa. bBIM3KopoACTBEHHOE
cKpemnBaHue — WHOpuAMHr. Yucras nuHusA. CKpellMBaHWE YHUCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIAMHT.
Otrnanénnas rubpummzanuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CEJNEKIMU PACTEHUM, KUBOTHBIX U
MHKPOOPraHU3MOB.

buoTrexHoJOTHa Kak OTpacib NMPOU3BOACTBA. ['€HHas HMH)KEHEpus. OTallbl
co3ganusi pexomOunantHon JIHK wu Tpancrennsix opranuzMoB. Kierounas



nHKeHepus. Kilerounsle KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHHpOoBaHME BBICOKOIIPONYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

OKOJIOTUYECKHE u DTUYECKHUE poOJIeMBL. I'MO - Fe€HETUYECKU
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubl u cxembl: Kapta «LleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJBTYPHBIX pacTteHuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacteHui», «Otnanéanas rudpuauzanusy, «Padoter akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OObekThl OuoTexHONOTHM», «KileTouHble KynbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH MIOA0B U KOPHEIIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035MCTBEHHbBIE PACTCHUS.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOJIBI M JIOCTHXKEHHUS CEJIEKIMW PACTCHUUA H
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIUIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEILHBIM  y4aCcTOK, B TEIUIMYHOE XO34MCTBO, J1TaOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[Ipenanochulkn BO3HUKHOBEHHUSI JBOJIOINUOHHOW TEOPUHU. ODBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBuzerensctBa  HBOMONUHU. [laneoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETOMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaduueckue: cxocTBO U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IMYMsl SMOPHOHOB pPa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTell y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHHUS
JapBUHM3MA. J[BIKyIME CHUJIBI 3BOJIONUU BHUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTD,
0opr0a 3a CyIecCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTID) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUN.

JBrkymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B Mpupojae. MyTairoHHbBIN
Ipolecc M KOMOMHATHBHAs M3MEHYUBOCTH. [lOmynsMOHHBIE BOJHBI U Jpeud
reHoB. M3o1ust 1 MUrpanusi.



EctrectBennblii oTOOp — HampaBistonmii  (aktop sBomoonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMONUU. [Ipumepsl
MPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(h03bl U UAHO-adaNTaI|H.

Bun wu BumooGpazoBanue. Kputepum Buzma. OcHOBHBIE  (POpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUIECKOE.

MaxkposBomonust. DopMbl  3BOTIONMHU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BONIOIUY.

[IpoucxoxieHne OT HeCMEeNUaTu3UpPOBAHHBIX MpeaKoB. [Iporpeccupyromas
crenuann3anys. AIanTUBHAs paJnAaLysl.

JlemoHcTpanum:

[Toptpetst: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. CeBepios.

Tabmunp! 1 cxembl: «Pa3BuTne OpraHMyecKoro Mupa Ha 3emiie», «3apobIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyrtannoHHas
U3MEHUYUBOCTB», «Apomopdossl», «Mnmoanantanum», «OOmas IereHepanus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema Mapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

O0opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMH OKpACKH,
HAOOp IUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3alUTHBIX HMPUCIIOCOONECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS IBOJIIOIUNY, 00BbEMHAs MOJEIb
«CTpOo€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuleKuusa «DPopMbl COXPaHHOCTH
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHbIE Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtne
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTtanuu QOpMbI KPbLILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlabopaTtopuas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHble TpPENCTABICHHUS O 3apOKJIECHUM >KM3HU. HayuHble THmoress
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTANIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMOIMU. HavyanbHble 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.



Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas dpel. llameosoiickas spa u €€ mepuoaAbl: KEeMOPHUICKHUIA,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ MEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickas »3pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOoTHYecKux mporeccoB. OCHOBHBIE ATarlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BoJouuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

OBOJIOLHS YeToBeKa. AHTPONOJIOTHs KaK Hayka. PazButue npeactaBieHui o
MIPOUCXOKICHUH YeJIoBeKa. MeToabsl Hu3ydeHus aHTponoreHesa. (CxoncrtBa u
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (pakropsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIJICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKUM, YenoBek
pasymHbiii. Haxogku HCKOMaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

Uenoseueckne packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPONEOUTHAS
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (dKBaTOpHalbHasi),  MOHIOJIOMIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIEHHOCTU  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComHeUHON cHUCTeMbl», «Pa3Burne
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsiH», «OCHOBHbIE Me€CTa TaJCOHTOJOTMYECKMX  HAaXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBpPEMEHHBIE JIOIN», «HeT0BeUeCKue pachh».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIla, HEaHJepTalblla, KPOMAHbOHIIA), CJICTMKUA WU
M300paKeHUsI KaMEHHBIX OpYyAWMl TEepBOOBITHOTO 4YeJIOBeKa (KaMHU-YOMIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTHU MUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.



JlabopaTtopHble U mpakTHYecKHe padoThbI:

[TpakTrueckast pabora Ne 1. «l3yuenne nckomaemMbIx OCTaTKOB PAacCTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOrHs Kak Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTObl 3KOJIOTHYECKUX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccuduxamuss sxomorndeckux (HakTOpPOB:
abnoTtnyeckue, OWMOTHYECKHUE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnennsi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO3 U ero (opmsbl. Ilapasurusm, koonepauus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaue€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyiasuud. OCHOBHBIE IIOKa3aTenu
NOMYJSILMNA: YHCIECHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapta «IIpuponnsie 30Hb1 3emiuan», «Cpeapl 0OUTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
PaCTEHHI».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOlIEHO3a: BUIOBA,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBsA3M B
OHOIIEHO3E.

DOkojyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B SKOCHUCTEME.



Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMieBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMuibl:  MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTb, CAMOPETYJIALNSA, pa3BUTHE. CyKIECCHUS.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE ~ JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroitunBocTH 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o omochepe. ['panurier, coctaB u CTpyKTypa
onoceprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
r100aJIbHOM JKOCHCTEMBbI. JlMHaMHuYecKoe paBHOBeCME W oOOpaTHash CBSI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoJa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE IKOJIOTUYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IIPUPOJIBI 17} YeJIOBEYECTBA. CoxpaHnenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHATIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMH M HX HCHOJIb30BaHuE. JlocTuxeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuiel u cxembl: «llumessie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy», «IKoJOTHYECKass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoémayn, «ArpoleHo3», «lIpumepHbie
AHTPONOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHe#IIass cocTaBisioIIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: MoJeib-anmuivKanus «TunuuHble OHOIIEHO3bD», TepOapuid
«PacturenbHBIe COOOIECTBAY, KOUICKIINH «bHOIIeHO03Y, «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTCHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTHYECKUM TPYIIaM OJHOTO BH[A,
Kpacnas knura Poccuiickoit ®epepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA ITPOI'PAMMBLI 11O
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBHLIEIO
OBPA3OBAHUSA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K pE3yJibTaram
OCBOCHMSI  OOy4YarOIIMMUCS IporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM U PEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
W CaMOONpEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOyd4eHHI0  OHOJIOTHH,
I[eJICHANpPAaBJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHUOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT MpOIecCaM CaMOIIO3HAHMSI, CAMOBOCIIHMTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHM TMO3WLIHUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUpPOLE U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMErocst Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa W MIPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3IAHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTHMYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTh  OMNpPEAENIATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYWUTHIBATh B CBOMX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB TMPH OOCYKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKECHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MEPEN
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauiusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPOKEHUIO B pPa3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0O€30MacHOro ooOpa3a >KU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHWE TUTHEHWYECKHX TPaBWJI ©  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsIpHAs Qu3nUecKas



aKTUBHOCTb), OEpEKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3I0POBBIO;

MOHMMAHUE 1EHHOCTU MPAaBUJ HWHJIMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTEepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLHMAIBHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKYyIO JAEATEIbHOCTD;

WHTEPEC K pa3InuHbIM cdepaMm MpodheCcCHOHATBHON ACITEIHHOCTH, YMCHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W caMOOOpa30OBaHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILGHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTBh HMCIOJIb30BaTh MPUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHUS W YyMEHUs TpU pelIeHUd NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOICHUE  TMpaBWwi  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOoCchephl);

AKTUBHOE HEMNPUITHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKaAIOIIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOr0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYphl Kak CpEACTBa
B3aUMO/ICHCTBUSI MEXK]TY JIFOJbMH U MIO3HAHUS MUPA;



NOHMMaHUE crneunpuky OMONOrMM KakK HayKHM, OCO3HaHUs €€ poju B
(GbopMUPOBAHNN PALMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LIETOCTHOTO
IPEICTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YeJOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpoOsem
COXPAHEHUsI IPUPOIHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALNU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHbIe  MPOOJEeMBbl  pPa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MTyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYCHHUH OWMOJOTHUECKMX 3HAHUW B LEJAX
NOBBILIEHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOINXCS JAHHBIX C IENBIO MOTYYCHHS TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IS
pelieHus mpoOJieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JEATEeIbHOCTH, FOTOBHOCTb OCYIIECTBISAThH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHMN MO OWOJIOTUW B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TTOHSATHS, OTPaKaIOUUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHeONu(PUKYy METOJ0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIICCTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue,  HaONMIOeHHWe, W3MEpPEHHE, OKCICPUMEHT ©  JAPYTHX),
yHUBEpCaIbHBbIC Yy4eOHBIC JeWcTBUS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

peryJsiTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
IPaMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OO0Yy4aloluxcs, CIOCOOHOCTh
oOyuaronmxcs UCITIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCaJlbHble y4yeOHbIE JEUCTBUS B
[I03HABATEIbHOU U COLUAIIBHON IIPAKTHKE.



MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHMSI MPOrPAMMbl CPEIHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEJILHBIMH
NeUCTBUSAMMU:

1) 6a3oBbIe JJOTHYeCKHE EHCTBHUS:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJI30BAaTh TPU OCBOCHUHM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIMIICHUS
(amanm3a, cUHTE3a, CPaBHEHMS, KiIacCU(pUKaAIIU, O00OIICHHS ), PACKPBIBATh CMBICT
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTPENETATh LENH JACATeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUHU HX
JIOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI AESTEIbHOCTH C IOCTABICHHBIMU IEJISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAaKTOB U SIBJICHHI
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B pPaccMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3el M OTHOLICHUN B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKkK€  TMPOTUBOPEUHMH  Pa3HOTO  pOJdA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHS MPOOJEMbI C YYETOM aHAlIU3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUATILHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCIOBHSAX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHNE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEIOBATENBCKON U IPOCKTHON JIEATEIHHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCTIONb30BaTh Pa3jMuYHbIe BUABI JCATEIHHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlMK, MPEOoOPa30BAHUI0 M TPUMEHEHHI0 B YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUU YICOHBIX U COITUATBHBIX TIPOEKTOB;

dbopMHUpOBaTh HAYYHBINA TUT MBINIJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh MW (HOpMyIupoBaTh COOCTBEHHBbIE 3aJadyd B 00pa3oBaTEbHON
NESATETbHOCTH U KU3HCHHBIX CUTYaIIUSIX;



BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a4auy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThl Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh TOJYYEHHbIE B XOJE€ pELIEHUS 3a7auyd pe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBISATh IEJICHAINIPABICHHBIM MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIE€W, MpeJiaraTh OPUTHHAIBHBIC MOAXOAbI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 334U, T0IYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALMH (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHETe), aHaIM3UPOBATH
MHGOPMAIIMIO Pa3IMYHbIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

dbopMynIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
otbope Ouosorndeckor MHMOpMaIMKU, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BaHUS PA3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
ounonornyeckor uHbopmaluu (cxembl, rpaduky, TUarpaMMebl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe cC
Ovonornyeckod HMHPOpMaLMEH: MNPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBi1ajieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) o6menmue:

OCYIIECTBISITh KOMMYHHUKAIIMHA BO BCeX chepax KU3HU, aKTUBHO YIacTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBINIOJHEHHs MpeiiaraeMon
3aJja4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULMUN JPYTHMX YYAaCTHUKOB
JIMajora Wik JUCKYCCUN);



pacno3HaBaTh HeEBepOalbHbIE CpPEJCTBA OOIICHMS, NOHMMAaTh 3HAYECHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PAa3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBISATh YBAXKHUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh W HCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUIYAIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUN YIeOHOH 3a1a9H;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEMN KaXKJIOT0 YJI€HA KOJIJIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIJISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAu€CTBO CBOEr0 BKJAJa U Ka)XXJOTO YYaCTHHMKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OIEHUBAaTh UJAEHU C TO3UIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUIIMATHBHBIM.

OBJjiaieHNe YHUBEPCATbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1) camoopranm3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHUA NpPOOJIEM U HUX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHWOJIOTMUECKHX 3HAHUM IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKH B CBOMX JCHCTBUSIX W TMOCTYINKAaxX MO OTHOLICHUIO K >KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBaTH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pELICHUs NpodsieMbl €  YYETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4EeOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



Coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO LIMPOKOM JpyAHMLIMM B
pasHbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABBIKAMU  TMO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX peE3yJbTaTOB U
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIEKCUM NJIsl OLIEHKU CUTyalllu, BbIOOpA
BEPHOT'O PEILECHUS;

YMEThb OILICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATh PELIEHUS MO HUX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHATHE CedsT U APYTHX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX INPU AaHAIU3€ PEe3yJbTaTOB
NEATEIIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI EUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4eOHBIX CUTyallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIIAJIE€ POCCHUHCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
KU3Hb, KJETKa, OpraHu3M, MeTabonu3M (0OMEH BeUIeCTB U NpeBpalleHHE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3als *KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PEMPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHas JOrMa MOJEKYyJIpHOH Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus u



IPOUCXOXKIEHUs KyIbTypHbIX pacteHuit H. M. BaBuiosa), onpenensats rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
OINHMCAaHUE JKUBBIX CUCTEM, IPOLECCOB M SIBJICHUM, OpraHU3alus U IPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIIBWKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEJINYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA W 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICIATh CYLIECTBEHHbIE IIPU3HAKU BHPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpALICHHUS dHEPTUU B KIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OILUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB M SIBJICHHUM, IJIS NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOILKX JII0/IeH, COOII0IEHUSI HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JTOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHME, CLEIJICHHOE HAacCJEelI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl MpEJCKa3aHUsl HaclleOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMAaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTHUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ass 6MOIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;



YMEHUE PACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHI:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLINH,
IPUCIIOCOOTICHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, JKOJIOTHMYECKHE (DAKTOPHI,
DKOCHCTEMA, MPOIYLEHTHl, KOHCYMEHTBI, pPEAYLEHTbl, UENH IHUTAHUA,
HKOJIOTHYECKas upamMua, OuoreoleHos, onocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKUE TeOopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxoncrtea K. M. bapa, yepenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit 3Bomonuun A. H. CeseprioBa, yuenus o o6uochepe B. W. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKHX (AKTOPOB HA OpraHu3Mbl, MEpeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOILKX JI0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYKaroLIei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH UCIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIOIATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
bubmmoreka IIOK
XK 6 1
FSHEACATERHOCTD [ICTIH https://m.edso00.ru/7f41¢c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 U3BMEHYUBOCTD 9 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 5 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
P 1 1
SSEPBHOE BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 OBOIMIOLKOHHAS GrONOTHA 9 1 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA
 buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., AkninonepHoe o6miectBo «M31aTenbcTBo
«IIpocemenue»

* buosnorwus, 11 xnacc/ [laceunnk B.B., Kamenckwuit A.A., Pyomios A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akinoneprnoe obmiectBo «M31aTenbcTBO
«IIpocemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
buonorus. [loypounsie pazpadotku. 10-11 knaccel. ba3oBblid ypOBEHb.
Astop(sl): [lox pen. [Taceunuk B. B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET

bubmmoreka I{OK https://lesson.edu.ru/06/10

bubmuoteka I{OK https://lesson.edu.ru/06/11

POMI https://resh.edu.ru/subject/5/10/

POMI https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
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