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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mo Owojoruu Ha 0a30BOM YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI COCTaBJIeHa Ha OCHOBE (heqepanbHOi paboyeil mporpaMMBbl CPEHETO
oO1rero oOpa3oBaHus 1Mo NnpeaMery Ouosorus (0a30BbIN YPOBEHB) IS YUalIUXCS
10-11 xmaccoB C yd4eToM TpeOOBaHWM, perJaMeHTHPOBAaHHBIX [Ipukazom
MunucrepctBa mnpocserieHuss PO or 18.05.2023 Ne 371 «O6 yTBepkaeHUU
dbeneparbHON 00pa30BaTEILHON MPOTPAMMBI CPETHETO OOIIEro 0O0pa3oBaHUA» U
nosoxkeHnit  denepanbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
cpeanero oduero oopazosanus (B pen. [IpukazoB Munoopuayku PO ot 29.12.2014
N 1645, or 31.12.2015 N 1578, or 29.06.2017 N 613, Munnpocseuienuss PO OT
24.09.2020 N 519,01 11.12.2020 N 712, ot 12.08.2022 N 732).

[Iporpamma pa3zpabotana ¢ yuyerom TpeboBaHuil (enepanbHoit [Iporpammer
Bocriutanus u [Iporpammel Bocutanusa MAOY «MuxeHepHas mkona» um. M.IO.
[upynsHukoBa» T. [lepmu

[Ipu pa3paboTke MporpaMmbl MO OHOJIOTMU TEOPETUUECKYI0 OCHOBY IS
OTpeNeSIeHUs] MOAX0J0B K (OPMUPOBAHUIO COJIEPKAHUS Y4EOHOro mpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHble Tonoxenus DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeH, CcolepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHUM K YPOBHIO TOATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLTUX LETAX U
MPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit deneparuu, a Takke MOJI0KEHUS O cielupuKe
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHUM IKUBOW TMPHUPOIBI U OOEcredyeHUun
CYIIIECTBOBAHMSI YeJIOBEYECKOTO 001miecTBa. COrjlacHO Ha3BaHHBIM TIOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKITUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosjoruu 1aét NpeacTaBICHHUE O LeNsx, 00 00IIel cTpareruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU yUeOHOTO MpeameTa
«buonorus», onpenenser 00s3aTEIHLHOE MPEAMETHOE COJEPKAHNUE, €T0 CTPYKTYPY,
pacmpejeiieHde Mo pas3jiesiaM M TeMaM, PEKOMEHAYEMYIO TMOCIeA0BaTeIbHOCTh
M3YyUYeHHs y4EOHOro MaTepuaia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX
CBs3€H, JIOTMKH 00pa30BaTENbHOIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaronmxcsl.

B nporpamme o 61010THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METaNpeAMETHbIM W MPEIMETHBIM pe3yjbTaTaM OO0ydYeHUs B
dbopmHpoBaHUU OCHOBHBIX BHJIOB y4eOHO-TI03HABATENbHOMN
NEeATeTbHOCTH/YUeOHBIX JIEHCTBUM OOYYAIOIIMXCS TI0 OCBOCHHIO COJACPIKAHUS
OMOIOrHUECKOro 00pa3oBaHMsL.

B nporpamme mo Ouonormm (10 kmacc, 0a30BbIi ypOBEHb) pean30BaH
NPUHIMI TPEEMCTBEHHOCTH B H3y4YE€HUU OHOJOruu, Ojarojapsi 4yemy B Hel
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IPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUICHHUEM K OKpYyKalolled MPUpPOIHOU cpene.
[ToaTOMy Hapsimy ¢ U3yd4eHHEM OOIEeOMOIOTMUECKUX TEOpPUH, a TakKe 3HAHUU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX IPOLIECCOB B MPOrpaMMe IO OMOJIOTMH YAEJIEHO BHUMAaHHUE HCIIOJIb30BAHUIO
MOJIyYeHHBIX 3HAHUUN B MMOBCEHEBHOM >KU3HU ISl PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4YHCIe: NPOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TE€HETUYECKOT0 KOHCYJbTUPOBAaHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIECO00Pa3HOTo
MOBEACHUS B OKPYXKAIOUIEH NPUPOIHON Cpelle, aHaIu3a BIHUSHUS XO3SUCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcuneHnne BHUMaHUS K TPUKIAJAHOM HANpaBJIEHHOCTH Y4eOHOro IpeaMera
«buonorus» NpoAUKTOBaHO HEOOXOJMMOCTBIO O0ECIIEUEHUS YCIOBUH JUIsl pELICHMUS
OJIHOM M3 aKTyalbHBIX 3a7a4 LIKOJbHOTO OMOJIOTMYECKOTO 00pa30BaHus, KOTOPas
npeanosiaraer (popMupoBaHue y oOydaroUMXcsi COCOOHOCTH aJalnTUPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpenHero obmiero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa obecrieunBaeT (GopMUpOBaHUE y OOYYArONIMXCS MPEICTaBICHUN O
HAay4YHOM KapTUHE MHpA, pacliupseT U 000OLIaeT 3HAHUSA O XKUBOM NpUpone, €&
OTJINYWTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUH, CO3HAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (OPMUPOBAHHUSA
(GyHKIIMOHATBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro obpasa
YKU3HHU, SKOJOTMYECKOI0 MBILIUICHHUS, IIEHHOCTHOI'O OTHOILIEHUS K KUBOU MPHUpOE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONIOTUSl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  o0pa3oBaHUs,  COLUAIM3ALNU
oOyuaroruxcs. M3ydyenune 6mosorun odecreynBaeT yciaoBus sl HOpMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HMHTETpallMi OUOJOTMYECKUX 3HAHUHU C
MPECTaBICHUSAMH U3 APYTUX yIEOHBIX MPEAMETOB, B YACTHOCTH, (DU3HKHU, XUMHUH U
reorpaduu. Has3BaHHbBIE TOJOXKEHUS O NpeIHA3HAYEHUH Y4eOHOro IMpeaMera
«buonorus» cocTaBUIM OCHOBY J[UId OMNpEACNICHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COJAEp>KaHUs, MPEACTaBICHHOr0O B Mporpamme 1o
OHOJIOTHUH.

Ot6op comepxkanus ydeOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIBTYpOCOOOpPa3HOrO0 MOJX0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalolUecs: MOJKHBI OCBOMTH 3HAHHUA M yMEHHs, 3HAYUMbIE IS
dbopmupoBaHus oOOUIEH KYJIbTYpbl, ONPECIAIONME aJeKBaTHOE IOBEACHHE



YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TIPAKTHYECKON aestenpbHOoCTH. OCco00€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTBI COACPKAHUS, KOTOPHIE CIy>aT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[HEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX  T'yMaHU3aI[uu
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypHUpOBaHUE COAEpPKAHUA YYEOHOro MaTepHajia B IPOrpaMme Io
OMOJIOTUM OCYIIECTBIEHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHuU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorusn»
BBIJICJICHBI CIIEYIOUINE COAEpKATeIbHbIe TUHUU: «bronorus kak Hayka. MeToabl
HAay4YHOIro TNo3HaHUs», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHusMm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHM4ecKOro MHUpay,
«OBONIOLMS KUBON MPUPOAB», « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTH.

[enp u3yueHus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHNE  OOYy4YaOIIMMHUCS  3HAaHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHHI
WCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX JCHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHne nenu m3yuyeHus: yueOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIIuX OCHOBOU
JUist (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3allid, BBIAAIOUIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YarOMIMXCS IMO3HABATENbHBIX, WHTEIUICKTYaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOIECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, WJEH M TOJIXOJIOB K HM3YUYEHHUIO >KMBBIX CHUCTEM
Pa3HOIro YPOBHS OpraHU3alUu;

CTAaHOBJICHHE Yy OOydYarommxcss oOOmel KyJIbTypbl, (YyHKIIMOHAIHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBJICHUS OKPYIKAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUN
OHOJIOTHH,

dopMupoBanue y OOydYalOIIMXCS YMEHHUH WIUTIOCTPUPOBATH 3HAUYEHUE
OMOJOTMYECKUX 3HAHWK B MPAKTUYECKOM JESITEIIBHOCTU YEJOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUI U arpoOMOTEXHOIOTHif;



BOCIHUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM JKHBOMU
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STHIECKHIX
HOPM IIpU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIs1 TOBBIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, 111 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

NPUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU IS
OLICHKH IOCJIEJICTBUI CBOEH JESITEIIBHOCTH IO OTHOUIEHUIO K OKPY’KaIOIIEH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME M COONIOJICHHE MEp MNPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOumiero o6pasoBanust «buonorusp», mzydaemas Ha
0a30BOM YpOBHE, SBIISIETCSI O0S3aTENIbHBIM YUYE€OHBIM IMPEIMETOM, BXOASIIMM B
COCTaB MpeaMeTHOM o0nacTh « ECTeCTBEHHO-HAYUHbIE PEIMETHI.

Jliig n3yyenust Onosioruy Ha 6a30BOM YPOBHE CPEHET0 O0IIero 0Opa3oBaHus
orBoautcs B 10 kimacce — 34 gaca (1 4ac B Heneio).



COIEPKXAHUE OBYYEHUA

10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTHM C OOIIECTBEHHBIMH, TEXHUYCCKUMH U
APYTUMHU €CTECTBEHHBIMH HayKamHu, GUI0co(ueid, STUKOM, SCTETUKON 1 IpaBoM. Poib
Oowonornn B (OPMUPOBAHWUU COBPEMEHHOW HAay4YHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroabl MMO3HAaHUS >KUBOW MpuUponbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCAHUE,
HU3MepeHne, Kiraccuukanys, MOACIUPOBAHUE, CTATHCTHYECKas: 00paboTKa TaHHBIX ).

JleMoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbros, [[x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOJIBD».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHHME pa3NMUYHBIX METOJOB IpPHU
M3Y4YEHUHU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

Xupble cucteMbl (OMOCUCTEMBI) KaK MpeAMeT u3ydeHus: ouosnoruu. OTianuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCHCTEM M HUX pa3HOOOpa3ue. YPOBHU OpraHu3alui OUOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIMA, TKAHEBBIM, OPraHW3MEHHBIN, NOMYJISIIIHOHHO-BUI0OBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTUYECKUT ), OMOChHEpPHBIA.

JdeMoHcTpanuu:

Tabmuiel 1 cxembl: « OCHOBHBIE TPU3HAKU KU3HU», «YPOBHU OpraHU3aIMU
KUBOU NMPUPOABD).

O6opynoBanue: mojenb MoJiekybl JIHK.

Tema 3. Xumnueckuii cCOCTaB ¥ CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KJIETKM. XHMWYECKHE DJIEMEHTHI: MAaKpOSJEMEHTHI,
MHUKpO3JIeMEeHThI. Boa 1 MuHepasbHbIe BElleCTBRa.

OyHKIIMM BOABI M MHUHEpaJIbHBIX BemecTB B Kkietke. [lognepxkanue
OCMOTHYECKOT0 OaliaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3zameHnumble U 3aMeHUMBbIE aMUHOKHUCIIOTHI. AMWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYPbI OCIIKOBON MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBa OeskoB. bruonornueckue QyHKIUU OEIKOB.

depmeHThl — Ononornyeckne Karanmzatopbl. CTpoeHne (epMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas creuupuyHocts. Kodepmentsl. Butamunsl.  Otauywms
(epMEHTOB OT HEOPTraHUYECKUX KaTaTu3aTOPOB.



VYrneBoabl: MOHOcaxapuabl (II0KO3a, pudo3a U J1€30KCHUpr003a), AUCAXapHIb]
(caxaposa, JlakTOo3a) MW MOJIMCaxapuabl (Kpaxmayi, TJIMKOTE€H, IIEJUII0JI03a).
buonoruueckue GyHKIIUU YTIEBOJOB.

Jlununel:  Tpurmuepuapl,  ¢gocoaunuabl, cTepounbl. I 'mapouIbHO-
ruzipooOHbIe cBoMicTBa. buonornueckue pyHkuuu aunuaos. CpaBHEHUE YTIIEBOJOB,
OENKOB U JIMMUAOB KaK HICTOYHUKOB SHEPTHUH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HyKIEMHOBBIX
kucnot. Crpoenue u pynkuuu JJHK. Crpoenue u pynkuuu PHK. Bugst PHK. AT®:
CTpOE€HHE U (PYHKLUU.

[{uronorus — Hayka o kierke. Kiierounas teopust — npumep B3aUMOJCHCTBHUS
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTOAbl U3yUEHUs KIETKH.

Kietka xak nenoctHas xkuBasi cucreMa. OOume mpu3HaKu KIETOK: 3aMKHYyTas
HapyxHast MemOpaHna, mojekysbl JIHK kak renernueckuil anmnapar, cucTeMa CUHTE3a
Oenka.

Tunsl KIETOK: syKapuoTUYeCKas U rnpokapuoTrueckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuyeckod  kinetku.  Kiierounas — crenka — Oakrepuil.  CTpoeHue
AYKapUOTUYECKON KJIETKH. OCHOBHBIE OTINYMS PACTUTEIbHOM, )KUBOTHON U TPUOHOM
KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, MX
¢bynkuuu. Ilnasmatuueckas memOpaHa, €€ cBoiicTBa U (pyHkiuu. [{utomnasma u eé
opranouipl. OnHoMmemOpanHbie opraHounbl kietku: OIIC, ammapat ['onbmxw,
mn30coMbl.  [loryaBTOHOMHBIE OpraHOWIBl KIETKU: MUTOXOHIPHUH, IUIACTH]BIL.
[Ipoucxoxknenne MUTOXOHApUM W TuiacTul. Buael mnactua. HememOpanHbie
OpPraHoubl KJIETKU: pUOOCOMBI, KJIETOYHBIN LEHTP, IEHTPUOJIU, PECHUUKH, KIYTHUKH.
QyHKIMY OPraHOUAOB KJIETKH. BKIroueHus.

SAnpo — perynsaTtopHbli UeHTp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapuoIulazMa, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammbl: «PacnpeneiieHue XUMAYECKUX 3JIEMEHTOB B HEKUBOW IIPUPOAEY,
«PacnipeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOWU MPUPOIE».

Tabmuubr u cxemsl: «llepuonnueckas TabivMLa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJieKysbl BOAbl», «buocuntes Oenka», «CTpoeHHE MOJIEKYJbl OenKay,
«Ctpoenue ¢epmenrta», «Hyxnennoeie kucnotel. JIHK», «CtpoeHune MonekyJbl
AT®», «CtpoeHue 3yKapHUOTUYECKOM KIETKW», «CTpOEHHE MKUBOTHOM KIETKW»,
«CTpoeHHE pacTUTENbHOW KIETKW», «CTpOo€HHE MNPOKAPUOTHUECKOW KIIETKH,
«CTpoeHue saapa KIETKN», « YTIIEBOABD, «JIummasn.



O6opynoBaHue: CBETOBOM MHMKPOCKOI, O0OOpyJIOBaHHWE JUIsl TMPOBEICHUS
HaOJIO/ICHUM, W3MEPEHHM, HSKCIIEPUMEHTOB, MHKpOIpENnapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabota No 1. «/3ydyenwe KaTalnUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl HIIA KaTalla3bl).

JlaboparopHas padota Ne 2. «3yueHne CTpOEeHHS KIETOK PAaCTEHU, Y)KUBOTHBIX
1 OaKTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax U UX OIHUCAHUE.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOMeH BeliecTB, WM MeTaboIu3M. AcCUMUIAIUS (TJIacTUYEeCKUid OOMEH) U
TUCCUMWISIIUSA  (SHEPreTUYeCKUuil oOMEeH) — JBE CTOPOHBI €IMHOTO Ipollecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHHMS BEHIECTB M HSHEPrUUM B IMOHUMAHUU
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOMHBINA U rerepoTpodHsbiil. Poib GepmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®otocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTe3a. Peakiuu porocunresa.
OddextuBHOCTh (oTOCHMHTE3a. 3HaueHUE (POTOCHHTE3a MJid JKU3HU Ha 3eMIle.
Brnusaue ycioBuil cpenbl Ha  (QOTOCMHTE3 U CIOCOOBI  TOBBIIIEHUS — €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUIA.

XeMOCuHTEe3. XEeMOCUHTEe3Upytoume OakTepuu. 3HAYEHHE XEMOCHHTE3a I
KA3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KIIeTKe. PaclierieHne BEIIeCTB, BbIJCICHUE U
aKKyMYJUPOBAHHE HPHEPTUU B KIIETKE. DTallbl SHEPreTuueckoro ooMena. [mmkonus.
bpoxenne u ero Buubl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunmrpoBanue. IPHEeKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakuuu matpuunoro cuntesa. ['enernueckas nndopmanus u JIHK. Peanuzanus
TeHETHYEeCKOW WHpOpManuy B KIETKe. [ eHeTWYeckwii KOoJ M €ro CBOWCTBA.
Tpanckpunius — matpuunbiii cuate3 PHK. Tpaucnsius — 6uocuntes3 0enka. ITamsl
Tpaucisiu. KonupoBanue aMuHOKHUCIOT. Pons prubocom B OuocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpsitus Bupycos (/1. .
NBanoBckuit). (OCOOEHHOCTH CTPOCHUS W JKU3HEHHOTO IMKJIa  BHPYCOB.
bakrepuodaru. bone3nu pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BHI3HIBAEMBIC BUPYCAMH.
Bupyc ummynonedumnuta uenoeka (BUY) — Bo3Oymutens CIIMla. OOGpartnas
TPaHCKPUIIIUSA, peBepTa3a U uurerpasa. [Ipodunakrrka pacnpocTpaHeHUs BUPYCHBIX
3a00s1eBaHUM.

JdeMoHcTpanuu:

IToprpetsr: H. K. Konbnos, /I. Y. UBanosckui, K. A. Tumupsses.

Tabmuubr u cxembl: «Tumbl muTanus», «Metabomm3am», «MUTOXOHIPHS,
«JHepreTuyeckuii ooMen», «Xioporiact», «®Potocuntes», «Ctpoenue JIHK»,



«Ctpoenue u (GyHKUMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «'eHeTuYecKuil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuszHeHHbId 1uka Bupyca CIIN/da,
Oakrepuodaray, «Pemmkarms JTHK.

Ob6opynoBanue: Moaenu-ammukanuu «Yasoenne [HK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3MHOXkeHHe 1 HHAUBUIYAJIbHOE PA3BUTHE OPTraHU3MOB.

Krerounplii 1WKJI, WM KU3HCHHBIM IWKI KIeTKu. MHTepdaza m MHTO3.
[Iporueccel, mpoTekarornire B uHTepdase. Permkamnms — peakius MAaTpPUIHOTO CUHTE3a
JHK. Ctpoenue xpomocoM. XpOMOCOMHBIM HAa0Op — KapuOTUN. JIMIJIOWIHBIA U
raruiouJHBIA  XpOMOCOMHBIE Habophl. Xpomatuibl. lluTonoruyeckue OCHOBBI
Pa3MHOXXEHUS U UHIUBUIYATBHOTO PA3BUTHUSI OPTaHU3MOB.

Henenue knetkn — muto3. Cramgmm murosa. IIpomecchl, mpoucxonsimue Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJIOTHYECKUN CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKU — aromTo3.

®opMbl pa3sMHOXKEHHUSI OpraHU3MOB: Oecroyioe W mojoBoe. Bunpl Gecrnosoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, IIOYKOBAaHUE OAHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHUE, BET€TaTUBHOE pa3MHOKEeHHE. VICKYyCCTBEHHOE KIOHMPOBAaHUE
OpPraHU3MOB, €0 3HAYEHUE JIJISI CEJICKIIUU.

[TosoBOE pa3MHOKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meito3. Craguu menosa. lIpomecchl, NMpoucxXonsdiine Ha CTaausIX MeHo3a.
IToBenenne xpomocom B menose. Kpoccunrosep. buosiornueckuii CMbICT U 3HAUEHUE
Meno3a.

["ameTorenes — mporiecc 0Opa3oBaHus MOJOBBIX KJIETOK y *KUBOTHBIX. [los0BBIC
’KeJIe3bl: CEMEHHUKH U AndHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK — raMeT
(cnmepmarto3ou/, sSIUIEKIIETKa) — criepMaTorene3 u oBorene3. OCoOOEHHOCTH CTPOCHHUS
SMUUEKIETOK U criepMarto30ua0B. OmnonorBopenue. [lapreHorenes.

NunuBunyanpHOe  pa3BuTHE  (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Otanbl SMOPHOHATBLHOTO Pa3BUTHS y MO3BOHOYHBIX IKUBOTHBIX:
npoOsieHrne, TacTpyssiiusi, opraHoreHes. [locTamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPUOHAIBHOTO PA3BUTHUS: MPSAMOE, HEMpsiMoe (TMUUHOYHOE). BiusiHue cpeapl
Ha pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOJCTBA.

Poct n pazButue pactenuii. OHTOreHes3 BETKOBOIO PaCTEHUS: CTPOEHUE CEMEHH,
CTaJuU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuiet u  cxeMbl: «®OpMbI  Pa3MHOXEHUsI OpPraHu3MoBy», «JIBolHOE
OIUIOJJOTBOPEHUE Y IBETKOBBIX PACTEHUI», «BereTraTuBHOE pa3MHOKEHUE PACTEHUI,
«/lenenne wmetkm Oaktepmity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
XpoMocoMbl», «Knerounsii nmkim», «Pemmumkanms [HK», «Mwuto3», «Menosy,



«IIpssmoe u Henpsmoe pa3BuTue», «['aMeToreHe3 y MIIEKONMUTAKOIIMX U YEIIOBEKay,
«OCHOBHBIE CTaJIUN OHTOT'€HE3a.

O6opynoBanue: MHUKPOCKOIIL, MUKpOIpenapaThbl «CriepMaTo30M/1bI
MJIEKOIIUTAIOLIEr0», «SIHIeKIeTka MIeKonuTammero», «KapuoknHes B kieTkax
KOpEUIKa JyKa», MarHuTHas MoJAeNb-anukanus «Jlenenne knetkw», moaens JHK,
MOJieTb MeTa(a3zHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlabopatopnas padota Ne 3. «Habmromenre MuTo3a B KJI€TKaX KOHUMKA KOpEITKa
JyKa Ha TOTOBBIX MUKpOIIpenapaTaxj».

JlabopatopHas pabota Ne 4. «M3yueHue CTpOeHHUs MOJTOBBIX KIETOK HA TOTOBBIX
MHUKponpenapaTax.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmMer u 3agaumn reHeTuku. VicTopust pa3BUTUSA T€HETUKH. POIb LIUTOJIOTHH U
AMOPHOJIOTUY B CTAHOBJICHUU TeHETUKHU. BKiag poccuiickux U 3apyOeKHbBIX YUEHBIX B
pa3BUTHE TEHETHKU. MeTO/Abl TeHEeTUKU (TUOPUIOIOTHYECKUM, ITUTOTCHETUYECKUM,
MOJIEKYJISIpHO-TeHETHYEeCKUil). OCHOBHBIE TE€HETHYECKHEe NOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTU HAacJleAOBaHUs IPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHaenewm.
MoHoruOpuiHOe CKpeIMBaHUE. 3aKOH €JAuHO0-00pa3usi THOPUIOB  IEPBOTO
nokosicHudA. [IpaBuiio JOMUHHMpPOBAHHUS. 3aKOH PACIICIUICHUS MPU3HAKOB. | mMnoresa
YUCTOTHI raMeT. [1omHOE 1 HeMmoJIHOe TOMUHUPOBAHUE.

JlurnbpuHoe CKpelrBaHue. 3aKOH HE3aBUCUMOTO HacjeOBaHUs MPU3HAKOB.
[{uroreneTnueckre OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS. AHAIM3UPYIOIIEE
cKkpelBaHue. Vcnosib30BaHUE aHAIM3UPYIOUIETO CKPELIMBAHUS MJIA ONPEICIICHUS
re€HOTHIIa OCOOU.

CuerieHHoe HacienoBaHue npusHakoB. Paborta T. Moprana no clerieHHOMY
HaclieJOBaHHIO TeHOB. HapylieHnue cuerieHusi TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOpHsI HACJIEACTBEHHOCTH. [ €HETHYECKUE KApThI.

I'enetuka mosia. XpOMOCOMHOE OMNpPEAEICHUE MoJia. AyTOCOMBI U TOJIOBBIC
XpoMocoMbl. ['omMorameTHble U TreTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3mMeHnunBocTh. Buabl M3MEHUMBOCTU: HEHACJIEICTBEHHAs] U HACIIECTBEHHAS.
Pousib cpeasl B HEHACJIEACTBEHHOW  HM3MEHYMBOCTH. XapakTepuCTHUKa
MOJIU(PUKAIIMOHHOW M3MEHYMBOCTU. BapuanmoHHBIN psi ¥ BapuallMOHHAs KpUBasl.
Hopwma peakiuu npusHaka. KonrdecTBEHHbIE U KAYECTBEHHBIE PU3HAKU U UX HOpMa
peakuuu. CBoCTBa MOAUPUKALIMOHHON NU3MEHYUBOCTH.

HacnencrBenHas, WM TeHOTUNWYECKas, U3MEHUYUMBOCTh. KomOuHaTHBHAas
M3MEHYMBOCTb. Mel03 1 MOJIOBOM NPOLECC — OCHOBA KOMOMHATUBHON N3MEHYMBOCTH.
MyTanmonnasi usmMeH4MBOCTh. Kiaccudukanus MyTanuid: T€HHbIE, XPOMOCOMHBIE,



reHoMHble. Yacrota M mNOpuUYMHBI MyTaluid. MyrtareHHble (akTopbl. 3aKoH
TOMOJIOTHYECKHX PSIOB B HacHeACTBEHHOM n3MeHunBocty H. M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEeKa: T'eHEaIOrMueCKuil, OJM3HEIOBbIN, ITUTOTEHETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIpHO-TeHeTHUeCKuil. COBpeMEHHOE OMPEICICHUE TEHOTUTIA: TTOJITHOTEHOMHOE
CEKBCHHPOBAHME, TCHOTUNMPOBAHUE, B TOM uyuciae ¢ nomompio [II[P-anamm3a.
HacnenctBennsie  3a0oiieBaHMs — 4elOBEKa: TeHHbIE Oone3Hu, OO0Ne3HH ¢
HACJIeICTBEHHOU MPEIpacioOKEeHHOCThIO, XpOMOCOMHBIE 00sie3HU. CoMaThUuecKue U
reHepatuBHbie MyTaluu. CTBOJIOBBIE KJIETKU. [IpuHITMIIBI 310pOBOro 00pasa >KU3HH,
IUArHOCTUKH, MNPOPWIAKTUKH U JIEUYEHUsS] TeHEeTHYecKux Oone3Hed. Menuko-
F€HETUYECKOE  KOHCYJbTHUPOBAHWE. 3HAYEHUE  MEIUIMHCKOW  TEHETUKH B
MPEIOTBPAICHUH U JICYCHUU TeHETUUECKHUX 3a00JIeBaHUN YelloBeKa.

JdeMoHcTpanuu:

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

Tabnuipl 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €T0 IUTOTCHETUYECKAs
OCHOBa», «3aKOH PAacCUICIVIEHUS U €r0 HUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameTy, «JlurnbpunHoe ckpemnmBanuey», «l{uronornyeckne oCHOBBI AUTUOPUIAHOTO
CKpemuBaHus», «Meio3», «B3aumoaeicTBUe aIEIbHBIX T€HOBY», «l eHeTuuyeckue
KapThl PAaCTCHMM, >KMBOTHBIX M YEJIOBEKa», «l'€HETHKa Mojia», «3aKOHOMEPHOCTH
HacJIeJIOBaHUs, CIEIJIEHHOro C Tmosiom», «Kapuotumnsl uenmoBeka U >KUBOTHBIXY,
«Bunel m3meHunBoCcTHY, «MoauduKalMoHHas HW3MEHYUBOCTHY, «HacnenoBanue
pesyc-bhaktopay, «I'eHeTuka rpynn KpoBw», « MyTarimoHHas U3MEHUHUBOCTHY.

OOGopynoBanue: MoJenu-anmiukanuu — «MOHOTHOPUAHOE  CKpPEIIMBAHUEY,
«Henonnoe  nomuHupoBanue», «Jurmbpuanoe ckpemmBanue», «llepekpécr
XPOMOCOMY», MUKPOCKOT ¥ MHKporpenapat «Jlpozoduna» (Hopma, mytanuu Gopmbl
KPBUIbEB M OKPACKU Tela), repoapuii «['opox moceBHOM.

JlaGopaTopHble 1 NpaKTHYeCKUE PadoThI:

JlaGoparopHass padora Ne 5. «M3ydeHue pe3ysJbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKpPEITMBAHUS y AP030(HIIbI Ha TOTOBBIX MUKPOTIpEIapaTaxy.

Jlabopatopuast pabota Ne 6. «M3yueHue MoauUKAIMOHHOW W3MEHUYMBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO PSJa U BAPUALIMOHHON KPUBOW.

JlabopatopHasi pabora No 7. «AHanmu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.



Cenexkuys Kak Hayka M IIpoLecc. 3apOoKIEHUE CEJNEKIMM M JOMECTHKALMA.
VYuenue H. 1. BaBunoBa o LeHTpax NPOUCXOKIEHUS U MHOTO00Opa3usl KyJbTypPHBIX
pacteHui. LIeHTpbl IpOUCXO0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJIbl CeJIEKIMHU. MaccoBblli U MHIUBUIYAJIbHBIA OTOOPHI B
CEJICKIMU pPACTeHUMM M KUBOTHBIX. OIneHka JKcTepbepa. bIM3KOpOACTBEHHOE
CKpemuBaHue — WHOpumuHT. Yucrtas muHug. CKpelMBaHME YHCTHIX JIMHUM.
['eteposuc, unu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otpanénnas ruOpuanzanusa u e€ ycrnexu. CKycCTBEHHBIA MyTareHe3 U MOJy4YeHue
HOJIMIIIIONI0B. JIOCTHKEHUS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHOJIIOTHS Kak OTpaciib IPOU3BOACTBA. ['€HHAas HH)KEHEpusa. OTambl
co3ganusi pexkomoOuHantHod JIHK wu TpaHcreHneix opranusmoB. KiertouHas
unxeHepus. Kierounsle KyabTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE DPACTEHHIA.
KiloHupoBaHue  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX  OpPraHU3MOB.
Okosorudeckue u atndeckue mnpodnemsl. [MO — renernuecku MoaupUIUPOBaHHBIE
OpraHU3MBl.

JleMoHCTpauuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenko, M. @. liBanoB.

Tabmumbsl 1w cxemsl: Kapra «lLleHTpbl NPOUCXOXKAEHHS M MHOroooOpasus
KYJBTYpPHBIX pacTeHui», «Ilopoapl TOMamHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas rudpuauzanus», «PadoTel akagemuka M. @. MBanoBay,
«Ilomunnounusa», «OOBeKTbl OuOTexHOJOrUMW», «KileTrounble KyabTYphl U
KJIIOHHPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISDKHM TUIOI0B U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHuil, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypceusi «OCHOBHbIE METOABl M JIOCTMKEHUS CEJIEKIMM pacTeHUud u
’KUBOTHBIX (Ha CEJICKIMOHHYIO CTAaHLHUIO, INIEMEHHYIO (epMy, COPTOUCTIBITATEIbHBIN
Y4acTOK, B TEINIMYHOE XO3SHUCTBO, JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO

LIEHTPA)».



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  [TPOITPAMMBI 11O
BMOJIOI'MN HA BA30BOM YPOBHE CPEJIHEI'O OBUIEI'O ObPA3OBAHUA

Cornacao ®I'OC COQO, ycranaBnuBaroTcs TpeOOBaHUs K pe3yIbTaTaM OCBOCHUS
OoOyJaromuMMHUCs TPOrpaMM  CpeaHero oOmero o0pa3oBaHUS: JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOCHUS mpeamera «buosorus»
BBIJICTICHBI CJICYIONIME COCTABJISIONINE: OCO3HAHUE OOYYAIOMIMMUCA POCCUUCKOM
IrPpaXXIAaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPEICICHUIO, HAIMYUE MOTHBAIIMU K 00YUYEHUIO OMOJIOTHH, LIeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUM JTUYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEU U
HUCTOPUYECKUX TpaAuIMid pa3BUTUS OMOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh U
CIIOCOOHOCTh 00YUaIOIINXCSI PYKOBOJICTBOBATHLCSA B CBOEH JIESATEIBHOCTH [IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIUMH CHCTEME OHMOJIOTHYECKOTO OOpa3oBaHUf,
HaJM4KME IKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEJIM M CTPOUTH
KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mNpeamera «buonorus» mocrurarorcss B
€AMHCTBE Yy4YeOHOW ¥ BOCIUTATEIBHOM JNESITEILHOCTH B  COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUNUCKHUMM COIIMOKYJbTYPHBIMH, UCTOPUYECKUMHU M JTYXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSMHU, TNMPUHATHIMH B OOINECTBE IpaBUJIaMHU W HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMS, CAMOBOCIHUTAHUS W
CaMOpPa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3UIIUN TUYHOCTH, MATPUOTU3MA, YBAKEHUS K
3aKOHY WU TPaBOMOPSIIKY, YEJIOBEKY Tpyda MU CTaplieMy MOKOJEHUI0, B3aUMHOIO
YBOKCHHS, OCPS)KHOTO OTHOIICHUS K KYJbTYPHOMY HACIACAUIO W TPAJUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickonn denepanuu, NpUpPOAE U OKPYKAIOIIEH
cpene.

JIngyHOCTHBIE pe3ysIbTaThl OCBOCHUSI y4eOHOro mpeameTa «bruonorus JOJKHbBI
OTpaxaThb TOTOBHOCTbh W  CIOCOOHOCTh OOYYAIOIIMXCS  PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHHH,  COOTBETCTBYIOIINX
TPaIUIIUOHHBIM [IEHHOCTSIM POCCUIMCKOTO O0IIECTBA, PACIIUPEHHUE YKU3HEHHOTO OIbITa
W OMNbITa JEATCIBHOCTH B TMPOIECCE pealu3alldd OCHOBHBIX HaIpaBJICHUMN
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpasKaaHCKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIUKM OOYYarolIerocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUICKOT0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEM, yBaXKEHUE 3aKOHA U
MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH ACSITEIBHOCTH MPHU CO3JAaHUU yIEOHBIX
NPOEKTOB, PpEIIEHUH Y4YeOHBIX M  TO3HABATENBHBIX  3aJa4, BBINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEATh COOCTBEHHYIO TO3UIIMIO IO OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €E;

YMEHHE YUYUTHIBAaTh B CBOMX JIEUCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBHS JIIOJIEH C pa3HBIMH yOEKIECHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTH K COTPYJTHUUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJHEHUS YUCOHBIX,
MO3HABATEIBbHBIX U UCCIIEIOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OIIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPKAHUS;

FOTOBHOCTb K TYMAaHUTApPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKOM TPaKIAaHCKONW HIEHTUYHOCTH, MATPUOTHU3MA,
YBaXXEHHUS K CBOEMY HAPOJly, YyBCTBA OTBETCTBEHHOCTH nepea PoauHon, ropaoCcTH 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KyJbTYPYy, IPOLIJIOE U HACTOSLIEE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICIUI0 U MaMSITHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAHUS 3HaYeHUsI OMOJIOTHHU B TIO3HAHUU 3aKOHOB MIPUPOJIbI, B KU3HU
YeJI0BeKa M COBPEMEHHOTO 00IIeCTBA;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXXeHHMIO W 3amuTe OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHHMBATh CUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEISM, CO3JAHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATHUSA LEHHOCTEN CEMENHON KU3HU B COOTBETCTBUU C TPAAULIUSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

NOHUMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPObI U €€ [IEHHOCTH;



FOTOBHOCTh K CAMOBBIPDQKEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIIEHUE
MPOSIBJISTh KAYE€CTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usunyeckoro BocnuTaHHMsA, (GOPMHUPOBAHHMSA KYJbTYPHI 310POBbS M
IMOLMOHAJIBLHOIO 0JIArONOJIyYns:

NOHUMAaHUE U peanu3alus 30pOBOro U 0e30macHoro odpasa ®u3Hu (370pOBOE
nuTaHue, cCOOMIOCHINEe TUTHEHUYECKUX MPABUJI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryiaspHas (uU3UYEecKas aKTHUBHOCTH), OEpPeXHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3MYECKOMY H
NICUXUYECKOMY 310POBBIO;

NOHMMAHWE [EHHOCTHM TMPaBWI HWHIMBUAYAJIBHOTO U  KOJUIEKTHUBHOTO
0€301acHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIINUX 3J0POBbIO U JKU3HU JIIOJICH;

OCO3HAHME TMOCIEICTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (YMOTpPEOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHHS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTEPCTBA, TPYI0JI00HE;

FOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTA TEXHOJOTMYECKON W COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pasnuyHbiM chepaM mpodeccHOHaNbHON NeaTeNbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BBIOOP Oy MyIel mpodeccruu u peain30BbIBaThH COOCTBEHHBIC
YKU3HCHHBIE TIJIaHBL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOPa30BaHUIO Ha
NPOTSKECHUU BCEH KU3HMU;

7) 3K0JIOTM4eCKOr0 BOCIIUTAHMSA

AKOJIOTUYECKHU LIeNIecO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIINICHUE YPOBHS JKOJOTHYECKOW KYJIBTYphbl: TMPUOOPETEHHWE ONBITA
IJIAHUPOBAHMS TTOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUM JIs1 OKPYKaroLen
cpensl;

OCO3HaHHWE TIJI00ANBHOTO XapaKTepa 3KOJIOIMYECKHUX Npo0ieM W myTed HX
pelieHus;

CIIOCOOHOCTH MCTIOIB30BATh MPUOOPETAEMBIC TPU U3YUCHUH OMOJIOTHH 3HAHUS U
YMEHUS MPU PEIIeHUH MPo0JIeM, CBSI3aHHBIX C PAIIMOHALHBIM MIPUPOI0TIOIB30BAHIEM
(cobnroneHue mpaBWil TOBEACHHS B TMPUPOJE, HAMPABIECHHBIX HAa COXpPaHEHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATUE JIEUCTBUM, MPUHOCIIIMX BPEA OKPYNKAIOLIEH MPUPOIHOU
cpele, YMEHUE MPOTHO3UPOBATH HEOJArOMPHUITHBIE SKOJOTUYECKHE TOCIEICTBUS
IPEAIPUHUMAEMBIX TEUCTBUN U ITPENOTBPALIATh UX;



HaJU4Yue Pa3BUTOTO IKOJOTUYECKOTO MBIIUICHUS, IKOJOTUYECKON KYJIbTYPHI,
OTIBITA JICSITEIIBHOCTH 3KOJIOTHYECKOW HAINPaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS
MMHU B TI0O3HABATEIbHON, KOMMYHUKATUBHON M COIMATIBLHOU MPAKTHUKE, TOTOBHOCTH K
Y4aCTHIO B IPAKTUUECKOM JEATEILHOCTH AKOJOTHUYECKON HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJUKYIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOM KYJIBTYpPhl KaK CpPEJICTBa
B3aUMOJICHCTBHS MEXKY JIFOABMHU U IMO3HAHUS MUPA;

MOHMMAaHUE Creuu(puKu OUOJIOTMM KaK HayKH, OCO3HaHUs €€ poiau B
(GhOpMHUPOBAaHUH PAMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEITOCTHOTO
MpEeJCTaBICHUs] 00 OKpY)KarolleM MHUpe KaK O €IWHCTBE IPHUPOJIbI, YeoBeKa H
oOImecTBa, B TO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH IMPpoOJieM
COXpaHEHMS IIPUPOJIHOTO PAaBHOBECHS,

yOCXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JII COBPEMCHHOW ITMBUJIN3AIINH:
oOecrieueHrsT HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CHIOCOOHBIX peIlaTh PeCypCHbIC MPOOIEMbI Pa3BUTHS YEJIOBEUECTBA,
IMOMCKa TMyTEeH BBIXOJIa M3 TJIOOATBHBIX JKOJOTHYECKHX MPOoOIeM M OOecreueHUs
nepexoa K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATIEHOMY HCIIOJIB30BAHUIO TPUPOTHBIX
pecypcoB U (POPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTb B MTOTYYCHUN OMOJIOTHYCCKUX 3HAHUH B TIEJISIX TIOBBIIICHUS
o0Ime KyJIbTYpbl, €CTECTBCHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATBFHOM TPaMOTHOCTH oOOydJaronmxcsi, (GopMUpyeMOW TMpU H3YYCHHUH
OMoJI0orNY;

MMOHUMaHUE CYIIHOCTH METOJIOB ITO3HAHMS, HCIOJBb3YEMBIX B €CTCCTBEHHBIX
HayKax, ClIOCOOHOCTH MCIOJIb30BaTh MOTyYaeMble 3HAHUS JUTsl aHalTn3a U 00BSICHCHUS
SIBJICHHM OKPYKAIOMIEr0 MUPa U MPOUCXOMSINNUX B HEM M3MEHEHUN, yMEHUE JeNaTh
000CHOBaHHBIC 3aKJTIOYCHUSI HA OCHOBE HAYYHBIX (DaKTOB W MMEIOIIUXCS JaHHBIX C
IIEJIBIO TTOTYYCHUS JOCTOBEPHBIX BEIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCITOJIb30BaTh OHMOJOTHYCCKHAE 3HAHMS IS
perieHus mMpoOJieM B peabHbIX KU3HCHHBIX CUTYaIUsX;

OCO3HaHWE IICHHOCTU HAy4YHOU JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISThH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATEIPHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPBIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHNIO, K AaKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHWUW IO OHOJOTHMU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATDBI



MertanpeameTHble pe3ysbTaThl OCBOEHHUs YyueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble [UIsI  (OPMHUPOBAHHMS MHPOBO33PEHUS  OOYYarOIIMXCS
MEXIUCIHUIUIMHAPHBIE (MEXIPEAMETHbIE) OOILIEHAYyYHbIE MOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHbl MHUpAa U CHEUUPHUKY METOJOB IMO3HAHMUI,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIUs, SABJICHUE, MPOIECC,
CHUCTeMa, Hay4yHbId (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHUS,
UCCre10BaHNne, HAOI0IEHNEe, U3MEPEHHE, SKCIEPUMEHT U IPYTUX), YHUBEPCAIbHBIC
y4ueOHble  JeiCTBUA  (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE, PpETYJIATUBHbIE),
oOecneunBaromue (popmMupoBaHue (PYHKIIMOHAIBHON TI'PaMOTHOCTH M COLMAIbHOMN
KOMIIETEHIIUH 00yYaroIuXCsl, CHOCOOHOCTh 00YUaIOUINXCsl UCIOIb30BaTh OCBOCHHbBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS WU YHHUBEPCAIbHbIE Y4eOHBIE
NEUCTBUSA B ITIO3HABATEIIBHOW M COLMAIBHON MPAKTHUKE.

MertanpeameTHble pe3yJbTaTbl OCBOEHHUS IMPOrPaMMbl  CPEIHEro OOIIEro
oOpa30BaHMsI TOJKHBI OTPAXKATh:

OBianeHue yHMBepPCAJIbHBIMH Y4eOHBIMH IIO3HABATEIbHBIMY 1CHICTBUSIMH

1) 6a3oBble JIOTHYECKHE AeiiCTBHS:

CaMOCTOATENIbHO  (OPMYJNHMpPOBAaTH M aKTYaJM3UpPOBaTh  IpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIIOB30BaTh MPU OCBOCHHM 3HAHUUW NPUEMBI JIOTMYECKOIO MBIIUICHUSA
(ananu3a, cuHTE3a, CpPaBHEHHUS, KilacCHU(pUKALMK, 0000ILIEHUs), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TMOHATUM (BBIIENSATh MX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH
CBS3U C IPYTUMH MOHATUAMH );

ONPENENIATh LEIU JEATEIIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEILHOCTH C ITIOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJOTMYECKUE MOHSITHS JUIsl OObSICHEHUS (PAKTOB M SIBIICHUI
KWBOW NPUPOJBL

CTPOUTH JIOTMYECKUE pacCyXAeHHUs (MHOYKTUBHBIE, JE€OyKTUBHBIE, IO
AHAJOrMM), BBIABIATH 3aKOHOMEPHOCTM M IPOTHUBOPEUYUS B PacCMaTPHUBAEMBIX
SBJICHUSAX, (POPMYIHPOBATH BHIBOABI U 3aKIIOUCHMUS;

IPUMEHSTh CXEMHO-MOJEINIBHBIE CPEACTBA ISl MPEACTABIEHUS CYLIECTBEHHBIX
CBSA3EH U OTHOIICHHH B U3y4aeMbIX OMOJIOTUYECKUX 00BEKTAX, @ TAK)KE MPOTUBOPEUUIA
Pa3HOTro pojia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHHUs] MPOOJeMbl C YYETOM aHallM3a HMMEIOIIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUM ACSATEIBHOCTH;

KOOPJMHHUPOBATH U BBINOJHATH PabOTy B YCIOBUAX PEATLHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPH PELICHUN KU3HEHHBIX IPOOJIEM.



2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIa/ICTh HABBIKAMH Y4€OHO-UCCIIEIOBATEIBCKON M MPOEKTHON NEATEIbHOCTH,
HAaBbIKAMU  paspemieHusi  mpoOjeM, CIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHYECKHX 3ajad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

MCIIOJIb30BaTh PA3IMYHbIC BUABI IEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHMUS,
€ro MHTEPIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYyaIHUsIX, B TOM
YHCIIe TIPY CO3/IaHUU YUEOHBIX U COIIMANBHBIX MPOCKTOB,

dopMupoBaTh HAy4YHBIA THI MBIIIJICHHS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH,
KITIOYCBBIMU TTOHSITHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBbIE 33Jaud B 00pa30BaTEIbHOU
TESITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHsX;

BBISIBJISITH  IIPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJlu3UpoBaTh 3ajayy,
BBIIBUTaTh TUIIOTE3Yy €€ pelIeHUs], HaXOAUTh apryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
YTBEPXACHUMN, 3a71aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATH MOJyYEHHBIC B XOJ€ PEUICHUS 33aa4H Pe3yIbTaThl, KpUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISATh LEJICHAIIPABJICHHBII MOUCK TMEpeHoca CPelCcTB U CHocoOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAHMWS B TO3HABATEIBHYI0 W TMPAKTUYECKYIO OOJACTH
KHU3HEACSITEIbHOCTH;

YMETbh UHTErpUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00acTei;

BBIIBUTAaTh HOBBIE HJEU, MpEAJararb OpPUTHMHAJIbHBIE TMOAXOAbl U PpEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(pOpMaLUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOM  JUTepaType, OHOJOTHYECKHX  CIOBapsX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBbIX, B IHTepHeTe), aHanM3UpOBaTH
UH(GOPMAIIMIO PA3TUYHBIX BUAOB U POPM TPEICTABICHUS, KPUTUIECKH OIICHUBAThH €€
JOCTOBEPHOCTH U HEMTPOTUBOPECUNBOCTD;

(GopMyIuMpOBaTh 3ampochl U MPUMEHATHh PA3IUYHbIE METOJIbl MPH TOUCKE U
otbope Ouosornyeckor wHOpMANKK, HEOOXOMUMOW I BBITIOJHEHUS YYeOHBIX
3ajad;

npuoOpeTaTh OMBIT HCIOJB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJbTYPy aKTUBHOTO HCIIOJIB30BAaHUS Pa3TUYHBIX
MOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMaIbHYIO  (QOpMy  MpeacTaBlIeHUs
ouonornueckoit nHPOpMaIu (CXeMbl, TpapUKH, TUATPAMMBI, TaOIHIIBI, PUCYHKH U
pyroe);

UCII0JIb30BATh HAYYHBIN SI3bIK B KAUE€CTBE CPEJICTBA MPU pabOTe C OMOJIOTMUECKON
uH(popMaIeil: TPUMEHATh XUMUYECKUEe, (PU3NYECKre U MaTeMaTUYeCKue 3HaKU U
CUMBOJBI,  (QopMysbl, a0OpeBHaTypy, HOMEHKJIATypy, HCIOJB30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISIAHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHl HH(POpMAIu, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjajieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM J1eICTBUSIMU:

1) ob1enne:

OCYILIECTBIISATh KOMMYHHUKAIIUUA BO BCeX chepax >KU3HU, AKTUBHO y4acTBOBAThH B
JUanore WM JUCKYCCHMH MO CYIIECTBY OOCY>KIaeMoil TeMbl (YMEHHE 3ajaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO BBINOJHEHHS MpeajIaracMomn
3a/1a4M, YYHUTHIBATh HMHTEPECHl M COIIACOBAHHOCTh MO3ULUNA APYTrUX YYACTHUKOB
JMajora Uil JUCKYCCHM);

pacrio3HaBaTh HEBEpPOAIbHBIE CPEJACTBA OOIICHUS, IOHUMATh 3HAYCHUE
COILIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUi, YMETh
CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMU OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEpPEHUS APYTUX JIIOJICH, MPOSBIATH YBAXKUTEILHOE OTHOIIIEHHE K COOECETHUKY U B
KOPPEKTHOU opMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3bIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IesITeJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUBHUAYyaJbHOU
paboThI TpU pelIeHUU OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a/1a4u;

BBIOMpAaTh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBUH ¢ Yy4€TOM OOIIHMX
MHTEPECOB U BO3MOXHOCTEH KaXKJI0T0 YjieHa KOJIJIEKTHBA;

NpUHUMATh  I[€JTM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATH JCUCTBUA MO €€ JOCTUKECHUIO: COCTaBJATh IUIAH JCUCTBUH,
pacnpenensaTb poiid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pe3yJIbTaTh
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOET0O BKJIAJIa U KaXKJOr0 YYaCTHHKA KOMaHbl B OOIIMIA
pe3yiabTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TMPOEKTHl, OLEHUBaTh WJEH C TMO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;



OCYILIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE TOBEICHHE B  Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbLHBIMYU PEryJIsiTUBHBIMU J€CTBUAMM:

1) caMmoopraHu3anus:

UCII0JIb30BaTh OUOJIOTMYECKUE 3HAHUS JJIs BBISIBIICHUS TIPOOJIEM U UX PEILICHUS B
KU3HCHHBIX M YICOHBIX CUTYAIIUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH
B CBOMX JICUCTBUSIX U MOCTYIKAaX MO OTHOILICHUIO K )KUBOU IPUPO/IE, CBOEMY 3/I0POBBIO
Y 3JI0POBBIO OKPYIKAIOIINUX;

CaMOCTOSITENIbHO OCYLIECTBIIATh IIO3HABATEIIBHYIO JIESITEIBbHOCTh, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYIHpPOBaTh COOCTBEHHBIEC 3aJaud B OOpa3oBaTEIbHOM
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAaH PEHICHUS MPOOJIEMbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTCHHUI;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pEeLICHME;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh ((OPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYIUIIUUA B PA3HBIX
00JacTAX 3HAHUW, MOCTOSIHHO MOBBINIATH CBOM 0Opa3oBaTENIbHBIM M KYJIbTYPHBINA
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaIETh HaBbIKAMU MO3HABATEIbHON pedeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTEIIBHBIX MTPOLIECCOB, X PE3YJbTATOB U OCHOBAHUH, UCIIOJIb30BATh
puEMBbI pedIeKCUH JIJIsl OIICHKU CUTYAIINH, BHIOOpA BEPHOTO PEIICHNUS;

YMETh OLICHMBAaThb PUCKHM KM CBOEBPEMEHHO MPUHHMATh PEIICHUS M0 UX
CHIDKEHHUIO;

NpUHUMATh MOTHUBBI W apPTyMEHTBl JPYyTHMX TIpU aHAIW3€ Pe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHTHl JPYyIMX IIPpU AaHAIW3€ PE3yJIbTaTOB
NEATEIIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TO3UIMH JPYTOro YeIOBEKa.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl 0cBoeHUs porpammbl COO mo 6uosoruu Ha 6a30BOM
YpOBHE BKJIIOUAIOT crienuduueckue st yueOHoro npeamera «buonorusy HaydHblie
3HAHUS, YMEHHS M CHOCOOBI JEWCTBUI 1O OCBOEHHUIO, HWHTEPHPETALUHA U
npeoOpa30BaHUIO 3HAHUM, BUABI JACSATENBHOCTA MO IMOJIYYEHUIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTyallUiX, a TakKe B peajbHBIX
KU3HEHHBIX CHUTyallUsiX, CBA3aHHBIX ¢ Owoisorueil. B mnporpamme mnpeaMeTHble
pe3yabTaThl MIPEACTABIECHBI IO F01aM O0YUYEHUS.

[IpenMeTHble pe3ynbTaThl OCBOCHUS y4yeOHOro mnpenmera «buosorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTbh 3HAHUIM O MECT€ U POJM OUOJIOTUH B CUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpPa U HAy4YHOIO MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOe’KHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIMOHAIBHOW IPAMOTHOCTH YeJIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COIEpKAHNE OMOJOTHYECKUX TEPMUHOB U IOHATUM: )KU3Hb,
KJIETKa, OpraHu3M, MeTa0oau3M (OOMEH BELIECTB M MPEBpPALICHUE HHEPTUM),
romeocTtas  (caMoperyisiuusi), ypOBHEBasi  OpraHU3alUs  JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME M3/araTh OHOJOTMYEeCKHEe TeopuHu (KJIETOYHas, XpOMOCOMHas,
MyTal[MOHHAs, [IEHTpajbHas TOrMa MOJIEKYJISpHOU Onosorun), 3akonsl (I'. Menaens,
T. Moprana, H. 1. BaBuioBa) u yuenus (0 LieHTpax MHOT0OOpa3usi U IPOUCXOKICHUS
KyJbTypHbIX pacTteHuid H. W. BaBumnoa), onpenensiTe TpaHUIlbl UX TPUMEHUMOCTH K
’KUBBIM CUCTEMAM;

yYMEHHE BIaJ€Th METOJaMU HAY4YHOI'O MO3HaHWsS B OMOJIOTHMHU: HAOIIOJEHHE U
OMKCAaHUE >KUBBIX CHUCTEM, IPOILIECCOB M SBJICHUM, OpraHu3alus W MPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTH
MEXIy HCCIEIYyeMbIMH BEIMYMHAMH, OOBSICHEHHE TMOJNyUYEHHBIX pPE3YyJIbTaTOB,
VCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BBIBOJBI HA
OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATHh CYIIECTBEHHBbIE NMPU3HAKKA BHUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
mpoueccoB: OOMeHa BEIIEeCTB M TMPEBpAIlCHHUs PHEPIMH B KIETKE, (POTOCHHTE3a,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS,  PAa3MHOXKEHUSA, HWHAUBUIYAJIbHOTO  PpAa3BUTHS  OPraHU3Ma
(oHTOTEHER);

yMEHHE TMPUMEHATh TOJyYeHHbIE 3HAHUA ISl OOBSICHEHHS OWOJIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, I NPUHATHA NPAKTUYECKUX DPEIIEHUN B IOBCEIHEBHOU



KU3HU C LeJplo oOecrieyeHusi Oe30MacHOCTH CBOETO 3JI0POBbS W 3J0POBbS
OKpY>KaIOIIMX JIIOJIeH, COOJIIO/IEHUsI HOPM TPaMOTHOTO TIOBEJICHUSI B OKpY’Karolien
NPUPOIHON cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOJIB30BAaHUS JOCTHUKCHHUN
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTHUIM LISt palMOHAIIBHOTO
IPUPOAOIIOIH30BAHUS;

yYMEHHE pelIaTh 3J1eMEHTapHbIe TeHETUYECKUE 3a]]a4i HA MOHO- M TUTHOPUIHOE
CKpEIlMBAaHUE, CIEIUICHHOE HAcCleOBaHUE, COCTABISATH CXEMbl MOHOTHOPHIAHOTO
CKpEIIMBAaHUSA JUIS MIpeICcKa3aHus HACIEAOBAHUS TPU3HAKOB Y OPraHU3MOB;

yMEHHUE BBINOIHATH JabOpaTOpHbIE W MpaKTHUYEeCKHue paboThl, COOI0IaTh
paBujia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM,

yMEHHE KPUTHYCCKH OIICHWBAaTh W HHTEPIPETHPOBATH  WHOOPMAIHIO
OHMOJIOTHYECKOT0 COJEPKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIC 3HAHUS U3 PA3IMUHBIX
MCTOYHHUKOB (CpeACTBAa MAacCOBOW HMH(OpPMAlMU, HAYYHO-TIOMYJISIPHbIE MaTepHalbl),
ATUYECKUE aCMEKThl COBPEMEHHBIX HCCJICIOBaHUNW B OHOJOTUM, MEAUIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001as
OuoorHYecKyo HH(HOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MUCIIOIB30BATh
MOHSATUNHBIN anmapat OMOJOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB




Ne  HaumeHnoBaHue DJIEeKTPOHHbIE
n/ pa3esioB U TeM Bcer  KoHTpoJbH IIpakTuyeck (undposbie)
1| MPOrpaMmbl 0 ble padoThbI ue padoThbl oOpa3oBaTe/ibHbIE
pecypchbl
bu6mmoreka [JOK
buomornsa xak
1 . 2 0.5 https://m.edsoo.ru/7f41c
HayKa 202
bubmuoreka [JOK
JKuBnIle cucTeMBl
2 1 https://m.edsoo.ru/7f41c
Y UX OpraHu3anus
292
XuMU4eCcKun bu6mmoreka [JOK
3 COCTaB U 8 1 1 https://m.edsoo.ru/7f41c
CTPOCHUE KIIETKU 292
bubmuoreka [JOK
JKusuenesreabHO
4 6 1 https://m.edsoo.ru/7f41c
CTh KJIETKHU
292
PasmuoxeHne u
HHHBITY AT HOE bubmuoreka [JOK
5 Y 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE
292
OpraHU3MOB
Hacnencreennoct bu6mmoreka [IOK
6 b ¥ N3MEHYMBOCTD 8 1 15 https://m.edsoo.ru/7f41c
Opra"Hu3MoB 292
Cenexmus
bu6mmoreka [JOK
OpTaHU3MOB.
7 3 https://m.edsoo.ru/7f41c
OCHOBBI
292
OHMOTEXHOIOTHHI
bu6mmorekxa [IOK
8 PesepBHoOe Bpems 1 https://m.edsoo.ru/7f41c
292
OBHIEE
KOJIMYECTBO
4 4
YACOB IIO 3 3

[TPOI'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutposabubie IIpakTnueckue A p
n/n Bceero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU
npuposl. [Ipaktuyeckas pabora
2 NI: lp«II/[Icr[onI;OBaHHe a?.l?quHx 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YICHUN
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, 1 bubmmoreka IIOK
IIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boxa 1 bu6mmoteka IIOK
Y MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoteka IIOK
5 b .C 0 1
CITKH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTamasbl)»
b K
7 VYraeBospl. JIunuas 1 momorexa 110

https://m.edso0.ru/863e6870
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bubnunorexa LIOK

8 Hywrentiosbie knenotel. ATO https://m.edso00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUYEHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kneTku. JlabopaTopHas paborta No 2
«/3yuenue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAHUE»
bubnunoreka LIOK
12 (JOMCH BeIIIECTR HIH META0OTHIM https://m.eds00.ru/863e766¢
bubmmoteka IIOK
13 dotocres. XemocHrres https://m.edso00.ru/863e7c98
. bubmuoreka [IOK
14 dmeprerureckiii oomen https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuoreka [IOK
«HaOmrotenne MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa TIOK

https://m.edso0.ru/863e796e
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18 Hexnerounsie ¢popmbl )KU3HH — Bbu6mmoteka [JOK
BUPYCBI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
bub6numoreka [IOK
2 Meii
0 eHos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopnast padora Ne 4 05 bubnnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
29 NunuBuayaneHOE pa3sBuTHe bubnuoreka [IOK
OpraHU3MOB https://m.edso0.ru/863e8436
['eneTnka — Hayka o
23 HACJIEJICTBEHHOCTH U bubmmorexa [JOK
8 https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBaHUS
24 1} I/I3HaKO]I3) Mounoru6 I/II[ HOE brbmmorexa [TOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKPEIINBAHNE.
25 23121K0H iejaBHcmforIg bubmorexa LOK
https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI IPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubmmoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso0.ru/863e8c60
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CKPEILIMBAHUA y IPO30(HIIBI HA
TFOTOBBIX MUKpPOIIpENapaTax»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [IOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. Henacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnmnoreka HOK

28 . 1 0.5
MOTU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia
Y BapUallMOHHOU KPUBOI»

HacnencrBenHas N3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHanMM3 MyTanui y Apo30QuIIbl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIapaTax»

bubmuoreka [{OK

30 Tenernia esobera 1 https://m.edso0.ru/863e8d78
PesepBHsIit ypok. O600111eH1E 10

31 teme «HacnencTBeHHOCT 1 1
U3MEHYMBOCTH OPTAHU3MOB)

bu6nmorexa LIOK

32 Cenekums kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTHIKEHUS CEJIEKIIUHA 1 bubnmorexa LIOK
PaCTEHUI U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHoorus kak oTpacib 1 bubnuotexa [JOK
NPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[MPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

buonorus, 10 kmacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., AxkmuonepHoe oo6mectBo «HM3maTenscTBo
«ITpocsemienue»

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

e https://sferum.ru
e https://myschool.edu.ru
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