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IHosicHUTEIBLHASA 3aIIUCKA

[Ipu pa3paboTke MporpaMMbl MO OHUOJOTHH TEOPETUYECKYI0 OCHOBY IS
OTIpe/ieTICHUs] TMOAXOA0B K (DOPMHPOBAHHIO COAEpKAHHUA YUEOHOTO TpeaMeTa
«buonoruss» cocraBwin: KoHuenrtyaiabHble mnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  IIeNIel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHUI K YPOBHIO TTOJITOTOBKHU BBITTYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX MEJAX U
NPUHIUIIAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSITHHE€ CHCTEMbI CpPEIHETO
oOmero o6OpasoBanust B Poccuiickoit ®enepanuu, a TakkKe MOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOU MPUPOJIHI U 00ECTICYCHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM TIOJOXKCHHSIM,
OTpeieTICHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owosoruu Ha€T MpeAcCTaBICHHE O TIeNsAx, 00 oOmen
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHOoro mpenmera «buonorus», omnpenenser 00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne [0 pa3ielnaM W TeMmaw,
PEKOMEHYeMYIO TOCIIeIOBATEIbHOCTh M3YYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJbTaTam
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
NeATeIbHOCTH/YUEOHBIX JCHCTBUM OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B H3yYeHWM Owojoruu, Onmarojgapss 4emy B HeEi
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHs,  IIEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHS, PEJCTABICHUI O 3J0POBOM
oOpa3e XM3HU U OEpEeKHbIM OTHOIIEHHUEM K OKpYXarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ W3ydeHHEeM OOIIEOMOTIOTHYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIECCOB B MPOrpaMMe MO OWOJIOTHH YACIICHO BHUMAaHUE HCTOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HU JUIsI PEIICHHS IPUKIAIHBIX 3a/1a4, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKHU
[eJIeCO00pa3HOro0 TOBENCHUS B OKPYXKAIOMIEH NPUPOIHOW cpeae, aHaluza



BIIUSIHUSL XO3SIMCTBEHHOM NESITEIbHOCTH YEJOBEKAa HA COCTOSIHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIaJHON HAIIPaBIEHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOJIUMOCTHIO 0OECTICUeHUSs
YCIIOBUU ISl pELIEHUs] OJJHOM M3 aKTyaJbHbBIX 3aJa4 IIKOJIBHOIO OMOJOTHYECKOIro
oOpa3zoBaHus, KoTOopass mpexanonaraer (GopmMupoBaHue y 0OydarouIuxcs
CHOCOOHOCTH aJanTUPOBAThCS K M3MEHEHMSIM JAUHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0O1mero o0pa3oBaHMS 3aHUMAET BAXKHOE
mecto. Ona oOecrneunBaer (QOpMUpPOBAHUE y OOYYAIOIIMXCS MPEACTaBICHUN O
HAy4YHOM KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O XKUBOM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd U JBOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  OpHUpPOAbL,  (opMUpOBaHMS
(YyHKIMOHAJIIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KHU3HH, SKOJIOTMIECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K YKUBOW MPHUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  3aJad  CpexHero  oOmero o0pa3oBaHMs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne Ouonorun oOecreynBaeT ycioBHs Uisi (OpMUpOBaHUS
UHTEIJIEKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEJICTABICHUSMU U3 JPYTUX YU€OHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpeNeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHPOBAHUIO €ro COJEP)KaHUS, TMPEACTABICHHOIO B IMpOrpaMme II0
ouonoruu.

OT60p coxmepkanmsi yueOHoOro mpenMera «buosjorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OO0yYaromuecs JOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPUPOJHON cpejie, BOCTpEOOBaHHBIC B MOBCEIHEBHOMN
KU3HU U TPaKTUUYeCcKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX  OpPUEHTAlMSIX  JUMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUu
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKkTypupOoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme TI0
OMONOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alud U
ABOJIOLIMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»



BBIJICJICHBI CIICNIYIOIIUE COJepKaTeibHble JIMHUM: «buosnorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Oouonornueckas cucrema», «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpay,
«OBOITIOIHS YKUBOU MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wm3ydyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBbHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra MW MPUOOpPETECHUE YMEHHI
WCITOJIB30BaTh ATH 3HAHWUS IS TPAMOTHBIX JICUCTBHM B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI M PEIICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTICUNBAETCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHHUE OOYUYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOT'O TMO3HAHMS, CTPOCHUH, MHOTOOOPa3uu M OCOOCHHOCTSX YKUBBIX
CHUCTEM pPa3HOTO YPOBHS OPTraHHM3aIliH, BBIIAIOIIUXCS OTKPBITUSAX M COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHaiu3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH U TMOIXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydYamIMXCcsi O0Omel KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SIBICHUS OKPY’KAIOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHMM 3HAHUM M OIBITa, TMOJIYYCHHBIX NPH
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0OyYalOIUMXCS YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MCSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTUI;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH IMO3HAHMS UYEJIOBEKOM >KHBOMU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOIEHUS STUIECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHHME IICHHOCTH OWOJIOTMYECKHX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHSA
AKOJIOTHYECKON KYIBTYPHI, JUIsl POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
COCTaB MpeaMEeTHOM 00acTu «EcTecTBEeHHO-HAYYHBIE PEIMETHIY.

Jlist m3ydenus Ouonoruu Ha 6a30BOM ypOBHE CPEIHETO 00IIero oopa3oBaHms
orBoguTcs 68 wacos: B 10 kmacce — 34 4daca (1 gac B Hegemo), B 11 xmacce — 34
yaca (1 yac B Hezielo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOIIOICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii COCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewecTB B Kierke. llomnepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAA CTPYyKTypa). XUMHUYECKHE CBoHcTBa OelkoB. buonoruueckue
GyHKIMHN OEJIKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pudo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonormueckne ¢yHkuuu JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Hurtonorust — Hayka o kierke. Knetounas teopust — mpuMep B3auMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxxaeHne MHUTOXOHApPUN W Tactuia. Buapl mnactun. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupozae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEHMM, DSKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakiuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTHBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amuHOKMCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHonepuuuta yenoseka (BUY) — Bo3zOyautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nmutanus», «Metaboauzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kiIeTku. MHTepdasza m mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HAJIBOE, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeito3a. IIpoiiecchl, npoucxoasiiyMe Ha CTaAUsAX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HenpsAMoe (JIUYMHOuYHOE). BimsHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIIECKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJeb-anruiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuiHOe CKpelluBaHuEe. 3aKOH €IUHO-00pasusi THOPHUIOB IIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HAacCJIEIOBAaHUIO FeHOB. HapyieHne cueruieHus reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BUbl N3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBoMicTBa MOANGDUKAITMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYMHBI MyTanuidi. MyTtareHHnsie (hakTophI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBeKa: F'eHEaJIOrNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKU, OMOXUMHYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HH C HACJIEACTBEHHOW MPEIpacloyioKEeHHOCThbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hei.. 3HayeHWEe MEIUIMHCKOW TeHETUKH B MPENOTBPAIICHUM W JICYCHUU
reHeTHYeCKHUX 3a00JIeBaHUH YeTIOBEKa.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS U €ro LHUTOre€HeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX W uelloBeKay», «l'eHeThka moJia», «3aKOHOMEPHOCTH HacCJEedOBaHUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBaHue: MoaeNu-anIuIMKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpozoduna» (HOopma, MyTaluH
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTMOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. «AHanu3 MyTtanuii y apo30¢duibl Ha TOTOBBIX
MUKpOTpEenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHUe CEJNEKIMH U TOMECTHKALIUS.
VYyenne H. W. BaBunoBa o0 1eHTpax MPOUCXOXKACHUS W MHOT000pasus
KyJbTYpHBIX pacTeHui. LleHTpsl mpoMCXO0KIeHUs AOMAIIHUX XUBOTHBIX. CopT,
opo/ia, TaMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHM U KUBOTHBIX. OIlEeHKa 3KcTepbepa. biIM3kopoacTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUIUIOUIOB. JIOCTMXKEHUS CENeKIMU pacTeHUM, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxembl: kKapta «lIeHTpBI MPOMCXOXKIEHUS W MHOTO00pas3ms
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIOIHOHHASI OHOJIOTHSI.

[IpeanochIkKu BO3HUKHOBEHHUS! HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopust U e€ MecTo B Ouosnoruu. BriusiHue SBOMIONMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKOM JIETONUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuure GpayH v Gjaop MaTEPUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopusi sBoironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBxymue cuibl ((paKkToOphl) SBOJIIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
mpolecc U KOMOWHATUBHAS WM3MEHYMBOCTH. [lOmMynslMOHHBIE BOJHBI U JAperd
reHoB. M30as1ust U1 MUurpamnusi.

EctectBeHHbIii 0TOOp — HampaBisomuil Qakrtop dBomoruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHHIA Y OpraHu3MOB. ApoMOpGh 036l ¥ HIHO-aTaNTAIIHH.

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

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecreuualTu3upoOBaHHBIX MpeakoB. [Iporpeccupyromias
crienuanu3anus. AJanTUBHAS paydalusl.



JdemoHncTpanum:

Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.

Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOrO MUpa Ha 3emiie», «3apoblln

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Popmbl  OopbObl  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTanuuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIas gereHepaiusy,
«/IBmxkyme cuibl sBodonuny, «Kapra-cxema wMapuipytra nyrtemectBus U.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB U CEeMsiH, KOJUIeKIUs «[IpuMephl 3alIUTHBIX TPUCITOCOOICHUMN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHMNY», 00bEMHAS MOJETh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKus «@DOpMBI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», ™ojaenb ammumkanus «llepexpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JATYUIKA», MUKporpenapaT «/po3oduia» (Hopma, mytanuu (Gopmbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(]OJIOTHUYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpPraHu3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: a0uoreHe3 W TaHCHepMHsa. XHUMHYECKas
HBOMIOIMS. AOWOTEHHBIH CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HUX HBOIIOLMS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg »pbl. laneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUICKUN, NEBOHCKU, KAMEHHOYTOJIbHBIA, IEPMCKUH.

Me3o030¥icKkas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENIBHOIO M >KMUBOTHOIO MHUpa. Apomop(do3bl y pAaCcTEeHHN U
XKUBOTHBIX. [losIBIEHME, pacBET ¥ BBIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYecKOro MHUpa Kak oTpaxkeHwe dBomonuu. OCHOBHbIE
CUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeTIOBEKa. AHTPONOJIOTUS KaK Hayka. Pa3BuTue npeacTaBieHun o
IIPOUCXOKICHUU 4YelnoBeKa. Meroasl u3ydeHus anrponoreHeza. Cxoacresa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbI 00pa3  KHU3HHU,
U3FOTOBJIEHUE OPYIAUN TPY/1a, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pa3ymHbIii. Haxonku ucCKOmaeMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, OO0JACTh
pacnpocTpaHeHHsl, 00bEM I'OJIOBHOTO MO3ra, 00pa3 )KU3HH, OpYaHUs.

Yenoseueckue pacsl. OCHOBHbIE  OOJIBLIME  pachl:  €BPOIEOMHAsS

(eBpasmiickasi),  Herpo-aBCTpaliougHas  (PKBaTopuajdbHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJI0BEUYECKUX pac K YCIOBUSAM CyllecTBOBaHuA.. Kputuka pacusma.
JdeMoHcTpanum:
[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnmuuelr u cxembl: «Bo3uukHoBeHue CosHEeYHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA W UEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeumme nroam», «peBHue mronn», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIETIKU WIH
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyomma, ckpebna), TreOXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsI «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[Ipaktrueckast padora Ne 1. «M3ydeHre MCKOMAaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIUSI OPraHUYECKOro MHUpa Ha 3emiie» (B €CTEeCTBEHHO-
Hay4YHBIM WJIK KpaeBeIUECKUI My3ei).



Tema 3. Opranusmbl U OKpYyKAKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl 3KOJOruu. MeTobl HKOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
BHYTPUOpPTaHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxkTopos:
abuoTtuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPUOINU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBUIO  aOMOTUYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Bunpl OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOM03 u ero ¢opmsl. [lapasurusm, koomnepaius,
MYTyalau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HaXJIeOHMUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
HOMYJSIUU: YUCIECHHOCTh, IJIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTH, IPHUPOCT,
murpanus. J{lnHaMuKka YuCICHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opraHu3moBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

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

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsl, Tpoduueckas (nuiueBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Okonornyeckue cuctembl (dkocuctemsbr). [lonsitue 00 »dKocucremMe u
ouoreoneHoze. DOyHKIMOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJIYIECHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (muiieBbie) YpPOBHM 3KOCUCTeMBI. llumieBble LienmuM U CETH.



OCHOBHBIE TOKa3aTeIM SKOCUCTEMBI: OuMoMacca, MPOIYKIHS. DKOJIOTHYECKHE
nUpamMubl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJISALMS, pa3Butre. CyKueccusl.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

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

buopaznHooOpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJOTMYEeCKOTo pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
100anbHOM JKOCUCTEMBI. J[MHaMUYecKoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTE€OXUMUUYECKUE ITUKIIBI JIEMEHTOB (yriepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

CocyliecTBOBaHuE MPUPOBI u YeJI0BEUYECTRA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallOHAIBLHOTO
yIOpaBJI€HUsI MPUPOAHBIMM pECypcaMM M UX HCHOJIb30BaHHe. JlocThKeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. BepHaackuid.

Tabmumer 1 cxemsl: «llumessie nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACHUCTBUS HA Opupoay», «BaxHeilmme HMCTOYHHUKH
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHelllas COCTaBIIAIOLIAS
ouochepr», «IlapaukoBbiii 3P dekT», «DPaKTOpbl PaTUOAKTUBHOTO 3arpsi3HCHUS
ouocepr», «OO6mast cTpykrypa Ouochepwr», «PacmpocTpaHeHue KH3HU B
ouochepe», «Kpyropopor yriaepoma B Omochepe», «KpyroBopor azora B
IPUPOJIEN.

O6opynoBanue: repbapuii «PacturenpHble COOOIIECTBAY», KOJJICKIIUU
«buoneno3», «Bpeautenu BaXXHEUIIMX CENbCKOXO3SIMCTBEHHBIX KYJIBTYp»,
repObapuu M KOJUIEKIUM PACTEHHH W KUBOTHBIX, MPUHAJICKAIINE K pPa3HbIM
JKOJIOTMYECKUM TpyImam ofgHoro Buna, Kpacnas kuura Poccuiickon denepanuu,
M300paXeHUs OXpaHseMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
BUOJIOTUUX HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCSI TporpaMM  CpeJHero o0imero oOpa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCI POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU ~YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSA TNpeamera «buosorus» mocTurarorcs B
€IUHCTBE YYeOHOW U BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUSA U
CaMOpa3BUTHS, PpA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O0 YBaXKCHHS, OCPEKHOTO OTHOIIEHUS K KYJBTYPHOMY HACICIHIO H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3ali OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHMSI:



c(hOpMUPOBAHHOCTb IPak)AAHCKOM MO3UIIMU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKe€HUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIILCKUX 3aJad, YBaXUTEILHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATENBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBAXXEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH IEpe.
Ponunoii, ropmoctu 3a cBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
NOCTVKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

ueitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3amuTte OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHMUE JTYXOBHBIX IEHHOCTEW POCCUMCKOI0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIEHUI;

MIOHMMAaHNE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOM NMPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMYHOCTH;



5) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

MOHMMAaHWE W pealn3alus 3I0pOBOTO M Oe3omacHOro oOpasza KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTb), O€pEeKHOro, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUYECKOMY 3/I0POBbIO;

NOHMMAaHWE I[IEHHOCTH TMpaBUJl HUHAMBUIYAIBHOIO U  KOJUIEKTUBHOIO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHME MOCIEACTBUI M HENPUSTHUSI BPEAHBIX MPUBBIYEK (ymoTpebdseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYy, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTHMBHOW JI€ATENbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HAIPABJICEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpEC K pa3nyHbIM cepaM MpoPecCUOHANBHONU NEATEIHHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peain30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30OBaHHIO U €aMOOOpPa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) 3KOJIOTHY€CKOr0 BOCIIUTAHMSA

HKOJIOTUYECKHU 1IeJIeCO00pa3HOe OTHOIIEHHE K MpHUpOJie KaK HCTOUYHUKY
’KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHUS;

HOBBIIIEHHE YPOBHS HKOJIOTMUYECKON KyJIbTYphl: NPUOOpPETEHHE OIbITa
IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUN IS
OKPY’KAIOIIEH CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapaKTepa 3KOJOTMYECKUX MpoOsieM U myTell ux
pelLIeHHS;

CHOCOOHOCTh HCHOJb30BaTh MpUOOpeTaeMble IPU HU3YUYEHUU OHOJIOTHU
3HaHUS U YMEHMsS TpU pEIICHUH NpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM
IPUPOJIONIONB30BaHNEM  (COOMIOJIEHMEe  TpaBUJ  TOBEAEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B SKOCHUCTEMAX, OXpaHY BHJIOB,
aKocHUCTeM, Orochepsl);

HaJIMYME PAa3BUTOT0 3KOJOTMUYECKOI'0 MBIIUIEHHUS, SKOJIOIMYECKOW KYIbTYpHI,
OIbITa NEesATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NEATEIbHOCTH IKOJIOTHYECKOM
HaIlpaBJIEHHOCTH;



8) neHHOCTH HAYYHOI'0O TO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOIO Ha JHMAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIHUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeICcTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMH U MIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
(OopMHUpPOBaHUN PALMOHAIBHOIO HAYYHOTO MBILUIEHUS, CO3[JaHUU LIEIOCTHOrO
npe/ICTaBleHus 00 OKpYXKaloIleM MHUpE Kak O €JIMHCTBE MPHUPOAbI, YeJIOBEKa U
oOmiecTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEelIeHUU Npodsiem
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUX 3HAHUA B LEIAX
NOBBIIEHUSI O0IIEH KyJIbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TpaMOTHOCTU OOydYarommxcs, GopMHpPyeMOit
pU U3y4YEHUU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJIb30BaTh IIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEr0 MHUpPA U MPOUCXOASAIINX B HEM U3MEHEHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIONIb30BATh OMOJOTUYECKUE 3HAHUSA IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IEHHOCTH HAYYHOM MIESTEIBbHOCTH, TOTOBHOCTH OCYILIECTBISTH
MPOEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTHP K  HENPEPHIBHOMY  OOpa3OBaHHUIO M
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OHMOJOTHHU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUS y4ueOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HA4YUMbIe I8  (POPMUPOBAHUS MHPOBO33PEHUS OOYyYarONIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHSITHS, OTPaKArOIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENUPUKY METOJO0B TIO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SIBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UcClieIOBaHUE,  HaOJIOJICHHe,  WU3MEpPEHHEe, OKCHEPUMEHT UM  JIPYTHX),
YHUBEpCaJibHble ydeOHble JAeHCTBUSI (ITO3HABATEIbHbIE, KOMMYHHKATHUBHBIC,
PEryIsTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (G yHKIIMOHATBHOM



IPaMOTHOCTH M COIMAJIBHOM KOMIETEHIMH OOyYarouIuxcs, CHOCOOHOCTb
oOy4arommxcs UCII0JI30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWA W yHHUBEpcalbHble Yy4yeOHblE JCHCTBUS B
[I03HABATEJILHOU U COLIMAJIBHOW IPAKTUKE.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPaMMBbI CPEIHEro OOIIEro
00pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBePCAJIbHbIMH y4eOHBIMU NMO3HABATEJILHBIMHU
AeCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOATENIbHO  (QOpMyNIHpOBaTh M aKTyalM3UpoOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJIh30BaTh MPH OCBOCHUW 3HAHWW TPUEMBI JIOTHUECKOTO MBIIIIICHHS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuuKaIu, 0000IIeHUs ), PACKPBIBATh CMBICIT
OMOJIOTMUECKUX TOHITHHA (BBIICISATh UX XapaKTEpPHbIE NMPU3HAKH, YCTAaHABIMBATH
CBSI3H C JPYTUMU TIOHATHSMH);

UCTIOJIH30BaTh OMOJIOTUYECKUE TIOHATHUS Il OOBSCHEHUS (PAKTOB U SBICHHM
KUBOU TIPUPOJIBI;

CTPOWTH JIOTUYECKUE pacCyXIeHusi (MHAYKTUBHBIC, JCIyKTHBHBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJIBI M 3aKIIOUCHUS;

IPUMEHSTh CXEMHO-MO/IeNIbHBIE cpeactBa Ui IpeICTaBICHUS
CYILIIECTBEHHBIX CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaXx, a
TaKKE€  MPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C YU4ETOM aHalM3a UMEIOIIUXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AESITEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH paboOTy B  YCIOBUSIX  pEAlbHOrO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCJIeA0BaTeIbCKHUE TeHCTBUA:

BJIJIETh HABbIKAMU y4e€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITENbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOUCKY METOJIOB PEIICHHSI MPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
pa3IMYHBIX METOAOB MMO3HAHUS;

UCTOJIb30BaTh PAa3IWYHbIE BHJbI JAEATEIBHOCTH IO TOJYYEHUIO HOBOTO
3HAHUS, €ro WHTEepPIpEeTalny, MPeoO0pa3oBaHUI0O M TNPUMEHEHHIO B Y4EOHBIX
CUTYaIUsIX, B TOM YHCJIEC IPU CO3AaHUH YI€OHBIX M COIIMATBHBIX IPOEKTOB;



(opMHpOBaTh HAYYHBII TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH,

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTaTh THUMNOTE3y €€ pelIeHHs, HaXOAWThb apryMEHTHI ISl JOKa3aTelIbCTBa
CBOMX YTBEP)KIICHHM, 3a/1aBaTh MTAPaMETPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE€ peUIeHHs 3a7add pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTHh 3HAHUS B TIO3HABATENBHYIO M TMPAKTUYCCKYIO 00JIacTH
KHU3HEICSITETbHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBHUThH MPOOJIEMBI U 33a4H, JTOIMYCKAIONINE ATbTEPHATHBHBIC PEIICHHUS.

3) paboTa ¢ unpopMmaumeii:

OPUEHTHPOBATHCS B PA3ITUYHBIX HCTOYHHUKAX MH(pOpManmu (TeKcTe yaeOHOTo
nocoOus, HAay4YHO-TIONMYJSAPHOW JUTepaType, OHWOJOTHYECKUX CIIOBapsiX W
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIH3UPOBATH
MHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHUYECKH OIEHUBATh
e€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(dbopMynHpoOBaTH 3aMpoOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
otbope Ouonornueckoit uHGOpPMaIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4EeOHBIX
3azay;

npUOOpPETaTh OMBIT HCIOIB30BAHUA HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIB30BAHUS PA3IUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpeICTaBICHUS
Oouonornyeckoil nHGopManuu (CXeMbl, TpadUKH, TUArPaMMBbI, TaOIUIIBI, PUCYHKH
H JIpyroe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEICTBa Mpu pabore cC
Ouonornyeckoil wuH(OpMaIUel: TPUMEHATh XUMHUYECKHe, (Hu3udYecKkue W
MaTeMaTU4YeCKue 3HaKW W CHUMBOJBI, (HOpMyIbl, aO0peBHaTypy, HOMEHKIATYpY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMUECKHE  CPENCTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAHUS M 3alUTHl  WHGOpMAINH,
MH(POPMAIIMOHHOMN 0€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmeHue:



OCYIIECTBJISITh KOMMYHHKAIIMKM BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WU JUCKYCCHUU MO CYIIECTBY OOCY>KJaeMoil TeMbl (YMEHHE 3aJ1aBaTh
BOIIPOCHI, BBICKA3BIBATh CYXKJCHHUSI OTHOCUTEIHHO BBHITIOJIHEHUS MpeajiaraeMoin
3a/1a4M, YYUTHIBATh UHTEPECHI U COIIACOBAHHOCThH MO3UILIMKI JIPYTHX YYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOajbHbIE CpEICTBA OOIIEHUS, IOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITUaTh KOH(GIUKTHI U BECTH MIEPETOBOPHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOIO TOUYKY 3PEHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMECTHAs IeATEIbHOCTh:

MOHUMATh U MCMOJB30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWUBUIYaTbHOU
paboTHI MPHU pelIeHUH OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHMsI TPYIIOBBIX ()OPM B3aMMOJICHCTBUSI TIPH PEIICHUH YU4eOHOM 3a/1auu;

BBLIOMPATh TEMAaTHKY U METOJBl COBMECTHBIX JEUCTBHHN C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIUICKTHUBRA,;

NPUHUMATh IEJIM  COBMECTHOM  JCSATEIHbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS 1O €€ JOCTHUKEHUIO: COCTaBIATH IUTaH JCHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh PE3YJIbTaThI
COBMECTHOM paboTHI;

OIICHWBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

OCYIIECTBJIATh TO3UTUBHOE CTpPATErMYEeCKOe TIOBEJACHHWE B Pa3IUYHBIX
CUTYAITUSAX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJjiajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU J1eHCTBUSIMHU:

1) camoopraHu3anms:

UCIIOJIB30BaTh OWOJIOTHYECKUE 3HAHUS I BBIABICHUS TpoOJieM U HX
peleHns B )KM3HCHHBIX U YIeOHBIX CUTYyAIUSX;

BBHIOMpATh HAa OCHOBE OWMOJOTHMYECKUX 3HAHHWK IIeJIEBbIE U CMBICIIOBBIC
YCTAaHOBKHM B CBOHUX JICMCTBHMSIX M MOCTYNKAaX MO OTHOIICHHWIO K >KUBOW MPHUPOIE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEIBHYIO JI€STEIbHOCTh, BBISBIISITH
poOJIEMBI, CaMOCTOSITSILHO COCTABIATH INIAH PEHICHUS MPoOJeMbl C Y4ETOM
MMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U IIPEATIOUTCHHIA;

JlaBaTh OIEHKY HOBBIM CUTYaIIUsIM;

pacmMpsITh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAMOUYTCHUH;

JefaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peIIeHNUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;



2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHUTh KOPPEKTHUBBHI B JCSATCILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB IICIISAM;

BIAQJICTh  HAaBBIKAMHM  TIO3HABATECABHOW  pe(ICKCMU  KaK  OCO3HAHMS
COBEpIIACMBIX JCHCTBHA M MBICIUTCIBHBIX MPOIECCOB, WX pE3yJbTaTOB M
OCHOBaAHHM, HMCIOIb30BaTh MPHEMBI PeQUICKCHH JIJIsi OICHKH CHUTYalldd, BbIOOpa
BEPHOI'0 PEIICHUS;

NpPUHAMATh MOTHBBI W apPryMEHTBI JPYrUX IMPH aHAIW3e pPe3yJbTaTOB
JCSATEIbHOCTH,

3) npuHsTHE Ce0s M IPYTrHUX:

NPUHUMATH CeOs, MOHMMast CBOM HEJIOCTATKH U JOCTOMHCTBA,;

OpUHAMATh MOTHBBI W apryMEHTBhI JAPYTHX TMPH aHaJu3e pe3yJbTaToOB
JCSATEIbHOCTH,

NpU3HABATH CBOE MPABO U MPABO JPYTHX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCThH MIOHUMATh MHUP C TIO3HUIIMK JPYIOro 4e0oBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmetnble pe3ynbTathl ocBoeHHsl mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHWIO, UHTEPIPETALIMH U
peoOpa3oBaHUIO0 3HAHUN, BUABI JIEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CHUTYyaIUsX, a TaKK€ B PEaTbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeamMeTHbie
PE3YNbTATHI IPEICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHOro mpeamera «buomnorus» ¢ 10
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U PO OUOJIOTHH B CUCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBLHON
IPaMOTHOCTHU Y€JI0BEKA JJI PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (OOMEH BeEIECTB W TIPEBpaIICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeAeHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKUE TeOopuu (KJIETOYHAas, XpPOMOCOMHasi,
MyTallMOHHAs, UEHTpajbHas JOrMa MOJEKYJsipHON Ouonorum), 3akoHsl (I



Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHbIX pactenuit H. M. BaBuiosa), onpeaensiTh TpaHUIIbI
WX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

YMEHHE BIAJETh METOAAMHU HAYYHOrO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJABIKCHHE  TUIOTE3bl,  BBISABJICHUE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOIYYECHHBIX
PE3yJIbTaTOB, YMEHUE JI€NIaTh BHIBOBI HA OCHOBAHMHM MOTYUYEHHBIX PE3YJIbTATOB;

yYMEHHUE BBIICISTh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpoLEeccoB: 0OMeHa BEUIECTB M MpPEBpAllleHUs] YHEPruu B KieTke, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAIBLHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYCHHbIC 3HAHUS 11 OOBSICHEHHUS OUOJIOTHYECKHUX
MIPOIIECCOB W SIBJICHUM, JJISI MPUHATHUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecrieyeHusi O€30MacHOCTH CBOEro 3/I0pPOBbS U 37I0POBbS
OKPYXAIOIUX JII0/IeH, COOTI0IEHNS HOPM IPaMOTHOTO MOBEJICHUS B OKpYXKaroen
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH WCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouosoruu u OMOTEXHOJIOTUH TUTSI paIMOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHETHYeCKHe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBaHUE, CILEIJIEHHOE HAacleOBaHUe, COCTaBISATH CXEMbI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I TPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKH OIICHHBATh M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepHalibl), STHYECKUE ACTIEKTHl B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH,

YMEHHE CO037aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001mast OnoornuecKyro WH(PpOpMaIKI0 U3 HECKONIBKUX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHSATUUHBIN anmapaTt OMOJIOTHUH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorus» ¢ 11
Kaacce NOMKHBI OTPAXKaTh:

c(hopMUPOBAHHOCTH 3HAHUN O MECTE M POJIM OUOJIOTHU B CHCTEME HAy4YHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (POpPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-



HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKIAIE POCCHUCKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OWUOJNOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHMA:
BU/I, TOMYJISALINSI, TeHODOH, PBOIIOLHUS, ABMKYIINE CUIIBI ((haKTOpHI) SBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, JKOJOTHYCCKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PCAYIEHTHI, IIEMd  ITUTAHUS,
9KOJIOTUYECKasl MUpaMuia, OUoreoreHo3, onocdepa;

YMCHHE W3JIaraTh OWOJIOTMYECKUE TeOopwH (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsI DSBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxonactsa K. M. bapa, depenoBanusi riaBHBIX HampaBiIeHUH U
nyTteit aBosronuu A. H. CeBepiioa, yuenust o 6uochepe B. U. Bepnasackoro),

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHA, MPOIYICHTOB, KOHCYMECHTOB, PEIYICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMaxX, aHTPOIOTCHHBIX H3MCHCHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C UEJpl0 oOecrieueHus 0e30MacHOCTH CBOErO 3J0POBBS U 3JI0POBbS
OKPYXAIOIIUX JIOACH, COOMI0OIEHNSI HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
OPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a/1ayl, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA);

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa mpu padboTe ¢ yueOHBIM U JaO0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHHBATh M HWHTEPIPETHUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUU, HAYYHO-TIOMY IS PHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnooruuecKyro WH(PpOpMaIKI0 U3 HECKONIBKUX HNCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
Ne KoaunyecTBO 4acos
JIEKTPOHHBbIE
HanmenoBanue Kontpoa | IIpakrn
n Bceer (undposbie)
/ PASACTOB M TEM 0 bHBIC Heckue o0pa3oBaTeJibHbIE
NMPOrpamMmmabl padoThI padoThI
1| pecypchl
bu6anorexa IJOK
1 | Buosorus kak HayKa 2 0.5 https://m.edsoo.ru/7f4
1c292
JKuBbIe cuCTEMBI B UX Bubmmorexa LIOK
2 1 1 https://m.edsoo.ru/7f4
opraHu3aIus 16292
XHUMHYECKUM COCTaB Bubmmorexa [IOK
3 4 CTpOCHHE KIeTKIM 8 1 https://m.edsoo.ru/7f4
1c292
JKu3HenesTeIbHOCTh bubmmorexa [IOK
4 . 6 1 https://m.edsoo.ru/7f4
1c292
PaszmHoxeHue u bu6anorexa LIOK
5 | ”HAUBHUAYATBHOE 5 1 https://m.edsoo.ru/7f4
pa3BUTHE OPTaHU3MOB 1c292
HacnenctBeHHOCTE U bu6mmoreka IIOK
6 | U3BMEHYHUBOCTH 8 1 1.5 https://m.edsoo.ru/7f4
OpraHHU3MOB 1c292
Cenexmus bubmmoreka [JOK
7 | opranu3MoB. OCHOBBI 3 https://m.edsoo.ru/7f4
OHMOTEXHOJIOTHHU 1c292
8 | Obobmaromuii ypox 1
OBIIEE KOJIMYECTBO
YACOB IIO 34 3 4
I[TPOI'PAMME



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

11 KJIACC

KoaunyecTBo 4acos

JIEKTPOHHbIE
Ne | HaumeHoBaHue IIpakr
Konrpou (uu¢pposbie)
n/ | pa3gesioB U TeM Bcer HYEeCKHU
bHbIE o0pa3oBaTe/ibHbIE
1| NMporpaMMelI 0 e
padoThI pecypchl
padoThI
N BOMIOLIOHHAs bu6mnorexa [JOK
1 ot 9 1 1 https://m.edsoo.ru/7f4
Oounojorus
lcc74
Bo3nukHOBEHHE M bu6anorexa [JOK
2 pa3BUTHE )KU3HHU HA 9 1 0.5 https://m.edsoo.ru/7f4
3emiie lcc74
ODrAHIAMEL i bu6anorexa IIOK
3 P 5 1 https://m.edsoo.ru/7f4
OKpY>Karolas cpeja 1cc74
CoobmecTBa 1 bubmmoreka IIOK
4 HKOJIOTHYECKUE 9 1 https://m.edsoo.ru/7f4
CHUCTEMBI lcc/4
0606 MmaromIi bu6anorexa IIOK
5 oK Harom 2 https://m.edsoo.ru/7f4
7P lcc74
OBILIEE KOJIMYECTBO
YACOB IIO 34 3 2.5

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoauuecTBo yacoB
) IMpakr
Jlata DJIEKTPOHHBIE
HYECKHU
n | Tema ypoka Bceer | Kontpoan M3y4eHHs uuppossie
/ 0 HbIe ¢ o0pa3oBaTejibHbIE
padot
I padoThI o pecypcsl
bu6mmoreka [IOK
EHONOTYAL B CHCTEME https://m.edsoo0.ru/863e
. 1 07.09 6122
H
Ve https://m.edsoo0.ru/863e
632a
MeTo 16l TTI03HAHUS
YKUBOUW MTPUPOJIBI.
I1
NP?KT;:eZKa’; é’aSOT: Bubmorexa LIOK
o | «cnonmp3oBaHu
1 0.5 14.09 https://m.edso0.ru/863e6
Pa3IMIHBIX METOJIOB 122
Ipu U3y4CHUM T
OMOJIOTHYECKHIX
00BEKTOBY
KonTpoabHast
padoraNel « ZKusbie
zﬂi:?;z;";i} bubnuorexa [JOK
P 1 1 1 21.09 https://m.edsoo.ru/863e
buonornueckue 6564
CUCTEMBI, IIPOIIECCHI U -
WX U3Y4YCHUE
XUMHYECKUN COCTaB bu6mmoreka [IOK
KiIeTkd. Boaa u 1 28.09 https://m.edsoo0.ru/863e
MHHEPAJIbHBIE COJTU 674e
benku. CocraB u bubmuorexa IOK
] 1 05.10 https://m.edso0.ru/863e
CTPOCHHE OCITKOB 6b72
depMeHTB —
0
K::a?;;i??e bubmuoreka [JOK
PEL 1 0.5 12.10 https://m.edso0.ru/863e

JIaGoparopHas paboTa
Ne 1 «M3yuenune
KAaTAJINTUYECKOU

6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

aKTUBHOCTH (pEPMEHTOB
(Ha mpuMepe aMuIIa3bl
WM KaTaiasbl)»

bubnuoreka [IOK
7 Vrneoasl. JInmumbs 19.10 https://m.edsoo.ru/863e
6870
Hyknentobie bu6mmoreka [IOK
8 26.10 https://m.edsoo0.ru/863e
KUCI0Tel. ATD
6d5¢
Hcropus n metonpl bubnuorexa [JOK
9 U3YYCHUS KIICTKH. 09.11 https://m.edsoo0.ru/863e
Knerounas Teopus 6e88
10 Knerka kak nenoctHas 16.11
JKHUBas CUCTEMa
Crpoenue
3YKapUOTHYECKOU
kieTku. JlabopaTopHas
pabota Ne 2 «M3yuenue bubnuorexa [JOK
CTPOEHHSI KJIETOK https://m.edsoo.ru/863e
11 pacTeHHIA, )KUBOTHBIX, 0.5 23.11 6ff0
rpuOOB U GakTepuil Mo https://m.edsoo.ru/863e
MHKPOCKOTIOM Ha 716¢
TOTOBBIX
MHKpOIIpenaparax u ux
OTIMCAHUE
OOMEH BeELIECTB WU bubmorexa [JOK
12 30.11 https://m.edsoo.ru/863e
MeTa00IM3M
766¢
DOTOCHHTES. bu6mmoreka [JOK
13 07.12 https://m.edsoo0.ru/863e
XeMOCHHTE3
7098
bubmuoreka [JOK
14 | Dmuepreruyeckuii oOOMeH 14.12 https://m.edsoo.ru/863e
7aae
JKU3HEHHBIN LUK
KJeTku. [lenenue
KJIETKU. MUTO3.
JIaGoparopHas paboTa bubnmorexa HOK
15 0.5 21.12 https://m.edsoo0.ru/863e

Ne 3 «Hab6mronenue
MHTO3a B KJIETKax
KOHYHMKa KOpelIKa JIyKa
Ha TOTOBBIX

7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

MHUKpOIpenaparax»

KonTpoabHast
padoraNe2
«Ku3HenesiTeJbHOCTH BuGmorexa L[OK
1 | reTEI> 28.12 https://m.edsoo.ru/863e
buocunTe3 Oenka. 7066
Peakuus marpudHoro -
CHHTE3a.
Tpascnsmis — bu6mmoreka [IOK
17 11.01 https://m.edsoo.ru/863e
OmocuHTE3 OeKa
796e
Hexnerounsie hopmMbl bubmrorexa LIOK
18 JKH3HI — BHDYCH 18.01 https://m.edsoo.ru/863e
7540
bubmmoreka [JOK
DopME! pasMHOKeHII https://m.edsoo.ru/863e
19 OpraHM3MOB 25.01 8106
https://m.edsoo.ru/863e
831le
bu6moreka [IOK
20 | Meiios 01.02 https://m.edsoo.ru/863e
7fda
O6pazoBanue u
pPa3BUTHE TIOJIOBBIX
KJIETOK.
O11010TBOpEHHE. bu6mmoreka [IOK
21 | JlaGoparopHas paboTa 0.5 08.02 https://m.edsoo.ru/863e
Ne 4 «M3yuenwue 81b6
CTPOCHHSI TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
Vnmsiayanbioe bubmuoteka [{OK
22 PASBHTIE OPraHI3MOR 15.02 https://m.edsoo.ru/863e
8436
I'enetnka — Hayka o bubnuoreka [IOK
23 HACJIEACTBEHHOCTH U 22.02 https://m.eds00.ru/863e
W3MEHUHNBOCTH 8612
3aKOHOMEPHOCTH BuGmiorexa [IOK
04 | HACHCAOBAHIA 29.02 https://m.edsoo.ru/863e
MIPU3HAKOB.

Monorubpuanoe

8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

CKpEILLIMBaHUE

25

JurubpunHoe
CKpeliuBanue. 3aKoH
HE3aBUCHMOTO
HacJleI0BaHUs
MIPU3HAKOB

07.03

bubmuoreka [IOK
https://m.eds00.ru/863e
89a4

26

CuenuienHoe
HacJie/I0BaHHE
MIPU3HAKOB.
JlaboparopHas paboTa
Ne 5 «3yuenne
pe3yabTaToOB
MOHOTHOPHUIHOTO U
TUTUOPUIHOTO
CKpEIIMBAHUS Y
JpO30¢ Il HA TOTOBBIX
MUKpPOIIpernapaTaxy

0.5

14.03

bubmmoreka [{OK
https://m.eds00.ru/863e
8c60

27

I'eneTnka mouna.
Hacnenosanme
MIPU3HAKOB,
CICIUICHHBIX C ITOJIOM

21.03

bu6moreka [IOK
https://m.edso0.ru/863e
8c60

28

M3MeHYHNBOCT®.
Henacnencreennas
H3MEHUYHUBOCTb.
JlaGopaTtopHnasi pabota
Ne 6. U3yuenue

MO TU(DUKAITUOHHO U
H3MEHYHNBOCTH,
MMOCTPOCHUE
BapUAIIMOHHOTO Psa U
BapHUalMOHHOK
KpUBON»

0.5

04.04

bu6mmoreka [JOK
https://m.eds00.ru/863e
8efe

29

HacnencrBennas
W3MEHYUBOCTb.
JlaGopaTopHas pabota
Ne 7. «Ananu3 myranui
y Apo30¢HIIbl HA
TOTOBBIX
MUKpOTpenaparax»

0.5

11.04

bubmuoreka [JOK
https://m.edso0.ru/863e
8efe

30

KonTpoabHnasn
padoraNe3«Hacsencrs
€HHOCTB H

18.04

bu6mmoreka [JOK
https://m.eds00.ru/863e
8d78



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

U3MEHYHMBOCTh
OPraHu3MOB»
I'eneTuka yenoBeka
O06o001IeH e 1Mo
31 TeMe«HacaencTBeHHOCTD 1 95 04
U3MEHYHBOCTH
OpraHU3MOB»
Cenekuus Kak HayKa U Bubmuotexa LIOK
32 nporece 1 02.05 https://m.edsoo0.ru/863e
9214
MeTo bl U TOCTHXKEHUS bubmmoreka [{OK
33 | cenekiyM pacTeHUi n 1 16.05 https://m.edsoo0.ru/863e
JKHBOTHBIX 9214
buorexHonorus xak bubmrotexa LIOK
34 1 23.05 https://m.edsoo.ru/863e
OTpacib MPOU3BOICTBA
9336
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 4acoB

Ne Konr | Mpakr DJIEeKTPOHHbIE
n/ Tema ypoka Beero E::: ZI'{eCKI/I JlaTa uudposbie
n P . U3YYeHUs o0pa3zoBare/ibHbIE
E :1 0 E Ia or pecypchl
b K
DBOJIONHS U METOJIBI €€ nonxoteia LO
1 I 1 05.09 https://m.edsoo.ru/863ea
a 20e
KouTtpoJubHas
padoraNel mo Teme
«IBOJIIOIIUOHHAS bubnuotexa [JOK
2 OHOJIOTHSI» 1 1 12.09 https://m.edso0.ru/863e9
Wcropus pa3sutust 570
Mpe/ICTaBIeHN 00
3BOJIIOIIH
bu6moreka [IOK
3 MHUEKpPO3IBOTFOIIHS 1 19.09 https://m.edso0.ru/863e9
cle
[Monmynsuus kak
aNIeMEHTapHas ¢AMHUIA
BHUJIa U DBOJIIOLINH. bu6mmoreka [IOK
4 JIaboparopHas paborta Ne 1 0.5 26.09 https://m.edsoo.ru/863e9
1 «CpaBHEHHE BUIOB TIO 9c6
MOP(HOJIOTHIECKOMY
KPUTEPHUIO»
JIBYOKylIe CUIIbI bu6mmoreka [IOK
5 (31eMeHTapHBIC 1 03.10 https://m.edsoo.ru/863e9
(haKTOpBI) IBOJTIOLIUH dad
bu6 K
EcrecTBeHHBIN 0TOOD H nomuotexa LO
6 er0 (opME: 1 10.03 https://m.edso0.ru/863e9
P edo
Pe3ynbTats! aBoIONIUN:
MIPUCIIOCOOIEHHOCTD
OpPraHU3MOB U
b K
BHJI000pa30BaHuUE. nomaorexa [10
7 JlaGopatopras paGora Ne 1 0.5 17.10 https://m.edso0.ru/863e9f

2 «Onucanue
MIPUCTIOCOOIEHHOCTH
opraHusma u e¢€

de



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

OTHOCHUTEJILHOTO
Xapakrepa»

Hamnpasnenus u nytu

bubmuoreka [IOK

8 24.10 https://m.edso0.ru/863e9
MaKpO3BOJIOIIUU
cle
HeobpaTumocth Bubmrotexa LIOK
9 07.11 https://m.edso0.ru/863e9
IBOJTFOIIAH cle
WcTopus xu3HU HA bubnuorexa [JOK
10 3emiie ¥ METO/IbI €€ 14.11 https://m.edso0.ru/863e9
H3y4YEeHUs cle
['umoTessr bubmmoreka [{OK
11 MPOMCXOKICHUS KU3HH 21.11 https://m.edsoo0.ru/863ea
Ha 3emie 5a6
PazBuTne xu3Hu Ha bubmmorexa [{OK
12 3emuie 10 3paM u 28.11 https://m.edsoo.ru/863ea
nepruoIam 6be
OCHOBHBIE ATaITbI
IBOJTFOITIH
PacCTHTEITHLHOTO U
KUBOTHOTO MHpA. bubnuorexa [JOK
13 ITpaktuyeckas pabora Ne 0.5 05.12 https://m.edsoo.ru/863ea
1 «13yuenne 8bc
HCKOTTAaeMBIX OCTaTKOB
pacTeHU U KUBOTHBIX B
KOJUICKIIHASIX)
KonTpoabHasi padora
Ne2no Teme
«Bo3HUKHOBeHHE U Bubmorexa [IOK
14 PAasBUTHE HHIHM Ha 12.12 https://m.edsoo.ru/863ea
3emuie» CoBpeMeHHast 486
CUCTEMa OPTraHUYECKOTO
MHpa I10 TeME
DBOJIIOIHS YeJI0OBEKa bubmmorexa LIOK
15 19.12 https://m.edsoo.ru/863eac
(aHTpOTOTEeHE3)
2C
JIBIKYILHE CUTIBI bubnuoreka [IOK
16 (dpaxTopsr) 26.12 https://m.edsoo0.ru/863ea
AHTPOTIOTeHE3a d44
17 OCHOBHBIE CTaUU 09.01



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

9BOJIIOIIMH YCJIOBCKA

Yenoseueckue pacsl U

bubnuoreka [IOK

18 NPUPOJIHBIC aaNTaluu 16.01 https://m.edsoo.ru/863eae
YyeJloBeKa a2
PesepBHBIN ypOK.
O06o06mIeHue o Teme bubmmoreka [JOK
19 «BO3HUKHOBEHHE U 23.01 https://m.edsoo.ru/863eae
pa3BUTHE KU3HU HA a2
3emue»
bu6mmoreka [{OK
20 DKOJIOTHS KaK HayKa 30.01 https://m.edsoo.ru/863eae
a2
Cpensl oOuTanus u bubmmorexa [HOK
21 06.02 https://m.edsoo.ru/863eaf
9KOJIOrHuYecKre (PakTopbl oc
AlGuoTtudeckue (HakTopsl.
JlabopaTtopnast pabota No
3. «Mopdonornueckue
0COOEHHOCTH PACTCHHMA BuGmorexa LIOK
22 113 pASHhIX MecT 0.5 13.02 https://m.edsoo0.ru/863eb
oOUTaHU. 106
JlaGopaTtopnast pabota No -
4. «BnusHue cBera Ha
POCT U pa3BUTHE
YepeHKOB KoJeyca»
bu6mmoreka [JOK
23 broTtnueckue GakTopsl 20.02 https://m.edsoo.ru/863eb
348
DKOJIOTUYECKHUE
XapaKTEePUCTUKHI
TOTYJISIIIAH.
24 [IpakTuueckas padota No 0.5 27.02
2 «[loxcyér I0THOCTH
MOMYJISIIUI pa3HbIX
BUJIOB PACTCHUIN»
CooOriecTBa OpraHu3MoB bubmmorexa LIOK
25 05.03 https://m.edsoo.ru/863eb
— OHOI1IeHO3
46a
DKOJOTUYECKUE CUCTEMBI bubmuoreka [{OK
26 (9KOCHCTEMBI) 12.03 https://m.edsoo.ru/863eb

46a
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https://m.edsoo.ru/863eb46a

OcHOBHbIE TTOKA3aTeNU
9KOCHUCTEMBI. bubmmoreka [{OK
27 DKOJIOTHYECKUE 1 19.03 https://m.edsoo0.ru/863eb
nupamuibl. CBOKCTBA 5fa
skocucteM. CyKueccus
bu6mmoreka [IOK
28 [Tpupo1HBIC 3KOCHCTEMBI 1 02.04 https://m.edsoo.ru/863eb
ofa
29 AHTpONIOreHHbIE 1 09.04
9KOCHCTEMBI
buocdepa — rnobanpHas bubnuotexa [JOK
30 IKOCUCTEMA 3eMITH 1 16.04 https://m.edsoo0.ru/863eb
b5e
KountpoJubHas
padoraNe3 nmo Teme
«Coobmecrea 0 Bu6miorexa LIOK
31 dHoTonHecKue 1 23.04 https://m.edsoo0.ru/863eb
CHUCTEMBI» 416
3aKOHOMEPHOCTH
CYIIIECTBOBAHMS
orocdepnl
39 YenoBeuecTBo B 1 07.05
ounocdepe 3emaun
CocyuiectBoBaHne Bubnuorexa LIOK
33 1 14.05 https://m.edsoo0.ru/863eb
MIPUPOJIBI M YETIOBEYECTBA
ale
Pe3epBHbIit ypok.
O06001IecHNE TEMBI bu6mmoreka [JOK
34 «Coo0briecTBa 1 1 21.05 https://m.edsoo0.ru/863eb
DKOJIOTHYECKUE ale
CUCTEMBI»
OBUIEE KOJIMYECTBO 34 25

YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/863eb5fa
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
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https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

AO «(M3parensctBo «lIpocBemenue» (buonorus. 10-11 knace «JIunus xu3Hm», aBTopsl: B. B.

[Maceunwuk I'. I'. IlIsenoB T. M. E¢pumona)

METOANYECKHUE MATEPHAJIBI U1 YUUTEJIA

- MunucrepctBo 06pazoBanus U Hayku P®, Pexum nocryna: http://Muno6pnayku.P®
- MunuctepctBo odpazoBanus Pecnyonuku Kpeim. Peskxum nocryna: http://monm.rk.gov.ru
- Poccuiickoe obpazoBanne Denepanbhblil mopran Pexxum pocryma: http://www.edu.ru/index.php

- Poccniickoe obOpa3oBaHue. ®denepanbHbIN 00pa3oBaTeNIbHBII opTa Pexnm
nocrymna:.http://www.edu.ru/
- CmpaBouHas IIpaBOBas cucremMa «KoncynprantlIimtoc» Pexxnm JIOCTyIA:

http://www.consultant.ru
- Kommnieke Mep (noposkHas kapTa) 1mo (yHKIIMOHUPOBAHHIO PETHOHATBHOW CHUCTEMbl HAy4YHO-
MCTOANYCCKOI0 COIMMPOBOXACHHUA MNEAATIOTHUYCCKUX pa6OTHI/IKOB U YIOPaABJICHUCCKHUX KaJIpOB B
PecniyOnuke Kpeim Ha 2023-2024 ronpl, yrBepAeHHON MpukazoM MuHucTepcTBa 00pa3oBaHus,
Hayku u Mmojonexu PecnyOnmuku  Kpeim ot 17.05.2023 Ne 885 (pexum jgocryna:
https://www.krippo.ru/files/cnpp/885.pdf)

NudopmanronHO-MeTOIMYECKOE MUChMO 00 OpraHu3alliyd BHEYPOUYHOU NESATEIbHOCTH B
pamKax peanusaiii 0OHOBIEHHBIX (efiepanbHbIX FOCYIaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIaPTOB
Ha4yaJlbHOTO OOIIET0 W OCHOBHOTO 00ImIero oOpa3oBaHus MwuHucTepcTBa mpocBemieHuss PO (ot
05.0.2022 Ne TB-1290/03 Pexxum mocryma: https://ppt.ru/docs/pismo/minprosveshcheniya-rossii/n-
tv-1290-03-268993 ; https://krippo.ru/files/fgos/26_07_22-1.pdf
- Tlemarormyeckas 6ubnuoreka Pexxum noctyma: http://www.gumfak.ru/pedagog.shtml/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:

- Poccuiickas anekrponHas mkoia Pexxum mpocryma: https://resh.edu.ru/login

— DIJIEKTpOHHBIH OaHK 3aJlaHUi IO OIEeHKE (YHKIMOHAILHOW TpaMOTHOCTH. Pexum nocryma:
https://fg.resh.edu.ru

- 3amaHus A7 OLEHKH (DYHKIMOHAIBHOW TIpaMOTHOCTH, paszpabortanHeie OI'BHY «UucTuTyT
CTpaTeruu pa3BuUTUS oOpazoBaHus Poccuiickoi akagemuu oOpazoBaHus»Pexxum pocryma:
https://fg.resh.edu.ru/, https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
- Axtyanbabie Matepuaisl [ TA«®enepanbHblii HHCTUTYT NI€AArOru4eCcKux U3MEpPEHUN»

https://fipi.ru/

- [Tudposoii pecypc LearningApps.org, mo3BoJisieT B UTPOBOii (hopMe OCYIIECTBIATH 00001IeHHE
M3y4eHHOTO MaTepuaia 1 KOHTpoJib 3HaHuid https:/learningapps.org/register.php.



http://минобрнауки.рф/
http://monm.rk.gov.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://www.consultant.ru/
https://www.krippo.ru/files/cnpp/885.pdf
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

[Tpuka3z MunuctepcTBa npocseiienusa Poccuiickoit @eaepanun ot 21.09.2022 1.
Ne 858 «O06 yrBepxkaeHun deaepaibHOTo MepeyHs yueOHUKOB, JOMYIICHHBIX K
MCIIOJIB30BaHUIO MPU peaTu3aliii UMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTAIINIO
00pa3zoBaTeIbHBIX MPOTPaMM HAYaIBLHOTO OOIIIET0, OCHOBHOT'O OOIIEro, CPEIHETO
o011iero oOpa3oBaHusl OPraHU3alUSIMU, OCYIIECTBISIIONIUMH 00pa30BaTeIbHYIO
NESATeNTbHOCTh U YCTAHOBJICHUSI TIPEICIBHOTO CPOKa UCTIOJIH30BAHUS
UCKJTIOYEHHBIX yueOHUKOBY».( HOBBIA DITY Ne 858).

«M3narensctBo «IIpocBemenney (buonorus. 10-11 knace «JIuHus KU3HNY,

aBTopsl: B. B. [Taceunux I'. T'. llIBerioB T. M. Edumona
METO/IUYECKHME MATEPUAJIBI JJISA YUUTEJIA

denepanbHas pabodas mporpaMma 1o ydeOHomy mpeamety «buomorusy»

OCHOBHOTO o00miero o6Opa3oBanus, DenepanbHas pabodas TmporpamMma IO
yueOHOMY nmpeaMery «buomorusi» (0a30BbIi  ypOBEHB) CpEAHEro  OOIIEro
oOpazoBanus, DenepanpHas paboyas mporpaMma TO Y4eOHOMY TIPEAMETY
«buonorusy (yriyOneHHBIN ypOBEHB) CpEAHET0 O0IIEro 00pa3oBaHus pa3MEIICHBI
Ha cailte MunucrepcTBa npocseuenus Poccurickon denepauvi U TOCTYIHBI 1O
ccelike: https://static.edsoo.ru/projects/fop/index.html#/

Mertoanueckue pexomenaaiuu ([Taceunnk, Bmagumup Bacunbeuy. 11 19

Metonnueckue pexkomenaanuu (ITaceunuk B. B. 1119 buonorus. 10—11 knaccsl.

bazoeiit ypoBeHs. [loypounsie pa3paboTku.: yued. mocoodue ajist o0ieodpa3oBar.

opranmzanuii / B. B. [Taceunux, I'. T". lIseros, T. M. EdbumoBa. — 2-¢ usn.,

crep. — Mockaa : IIpocBemenue, 2023. — 230 ¢. — (JIuHUS )XKU3HU)) PEKUM

noctyna:https://cdn.catalog.prosv.ru/attachment/c8a7828dfedb6849¢7d34296609f

0ac582182c4b.pdf .
LIU®POBBIE OBPA30BATEJIBHBIE PECYPCHI M PECYPCHI CETM UHTEPHET

OnextponHas ¢popma yaeOHuKa, co3nannas AO «M3marensctBo «IIpocBemnienue»
(buonorus. 10-11 knacc «JIlunus xxu3nm», apropsl: B. B. [Taceunuk I'. T
[IsenoB T. M. E¢umosna),
Axtyanbnbie MaTepuaiibl [ A pa3meniensl Ha caiite ®TBHY «Denepanbhblii
WHCTHTYT IeJJarOTMYECKUX u3MepeHuii». Pexxum nocryma: https:/fipi.ru/.
becrnaruerit mudposoii pecype LearningApps.org,:
https://learningapps.org/register.php

- DJeKTpoHHBIH OaHK 3aJaHUN TIO0 OIEHKE (DYHKIIMOHATHLHOW TPAMOTHOCTH.

Pexwum noctyna: https://fg.resh.edu.ru
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