AHHOTaUMs K padoyeil mporpaMme 1o eCTeCTBO3HAHUIO

Z[aHHaﬂ pa60qa;1 InporpamMma 1o €CTCCTBO3HAHUIO COCTABJICHA HA OCHOBC!

® d)enepanbﬁoro KOMIIOHCHTA IroCyJapCTBECHHOI'O 06p330BaTeJ'H:>H01"O craHzapra.

® [IpumepHoil mporpammbl cpeaHero (mMoJHOro) oO0mero oOpa3oBaHHs IO €CTECTBO3HAHMIO Jist 10
-11 xmaccoB (MpOQHUIBHBIN YPOBEHB).

® [Iporpammbl mo ecrectBo3HaHuto 10-11 kmaccel, npoduiabHbIi ypoBeHb. ABTOphI: Ajnekcammua W.1O.,
lNanaxktuonos K.H., JImutpues W.C.. [llatanos M.A., Jlsnues A.B., Bantomkuna JI.M.: M., [Ipocsemienue,
2013.

Mecro npenmera B 6a3MCHOM y4eOHOM IUTaHe

®enepalibHbIN 0a3UCHBIN yueOHBIN TUIaH 11 00pa30BaTENbHBIX YUPEKICHUM

Poccuiickoit @eaepanmu otBoAUT 204 yacoB a1 00513aTEILHOTO U3YICHUS

€CTECTBO3HAHUS HAa NPO(PHILHOM YPOBHE CTYIIEHU CPEAHEro (II0JHOIr0) 001Iero

obpazoBanus. B Tom uncne B X n XI knaccax mo 102 yueOHbIX daca U3 pacuera 3

y4eOHBbIX yaca B HeJlento, 34 yueOHbIX Hellenu. B mpumepHoii mporpamme

MIPEelyCMOTPEH pe3epB CBOOOIHOTO y4eOHOr0 BpeMEHHU B 00beMe 7 4acoB JIIs

HCIOJIb30BaHUS Pa3sHOOOPa3HbIX (GOPM OpraHu3alMy y4eOHOro Mpolecca, BHEAPEHHs] COBPEMEHHBIX METOOB

00y4YeHHUs U MeJaroruyecKuxX TeXHOJIOTHi, ydeTa MECTHBIX YCIIOBUH.

EcrecTBO3HaHUEe — HOBBINM yueOHBIH mpenmer. Ero ocoOeHHOCTh B TOM, YTO 3TO MHTETPUPOBAHHBINA KypC, T.€.
00BEIMHAIOINN 3HAHUS U3 Pa3sHBIX IpeaMeTHbIX oOnactell. Kak mpaBuiio, MIKOJbHBIE IPEIMETHI MOAEIUPYIOT
Ty WIN WHYI 00JacTh HAYyYHOI'O MO3HAHUA, HanpuMmep QU3HUKY, XUMHUIO, OMOJIOTHIO, TIOATOMY OHH CTPOSITCS Ha
0a3e pa3BUTUS CUCTEMbI NOHATHH AaHHOW Hayku. IHTEerpupoBaHHBIN Kypc CTPOUTCS MHAYe. 31eCh KOHKPETHbIE
IIPEIMETHBIC 3HAHMS CTAHOBSITCS OIOPOM, CPENCTBOM OCMBICICHMS TEX WM MHBIX UAEH - BEQYLIUX UAEH Kypca.
VIMeHHO OHM OIIPENEeSIIOT JIOTUKY Pa3BUTHsI COAEepKaHUs yueOHOoro npenamMera « EctecTBo3HaHUD.

B cootBercTBHUH C KOHHCHHHeﬁ HpO(bI/IJ'IBHOFO OGy‘-IGHI/IH C€CTCCTBCHHO-HAYYHBIC TUCHUIUIMHBI 3aHUMAIOT BAXKHOC
MECTO B PsIy IPEIMETOB OOMICKYJIbTYPHOW HAPABICHHOCTH, 00S3aTEIILHBIX ISl OCBOCHHSI Ha 0a30BOM yPOBHE
B crapmei mkose. CoriacHo ['ocynapCcTBEHHOMY CTaHIApPTy CpeaHero (IOJHOro) o0Imero oOpa3oBaHUs IO
€CTECTBO3HAHUIO, yeu Kypca GOpMYTUPYIOTCS CICAYIONIMM 00pa3oM:

OCBOCHHME 3HAHUU O COBpCMCHHOfI CCTGCTBCHHO—HaquOﬁ KapTUHE MUpPa U METOZAAaX €CTCCTBCHHBIX HAYK;

3HAKOMCTBO C HauOoJiee BaXKHBIMU nuacsaIsMnu MW JOCTHXKCHHAMHKU CCTCCTBO3HAHHWA, OKa3aBIIMMH
OIPCACIAIONICC BIIMAHUC Ha HAIU IIPEACTABIICHUA O MIPUPOAC, HA Pa3BUTUC TCXHUKH U TCXHOJIOFI/If/'I;

OBJIAJICHUE YMEHMSIMM HPHUMEHATH IIOJyYEHHBbIE 3HAHUSA M OOBSICHEHUS OKPYXAlOIIMX SBICHHM,
HCIIOJIb30BAaHUSI U KPUTUYECKOM OLEHKU €CTECTBEHHO-HAy4YHOM MH(popMmaiuu, cogepxaiueiics B CMU,
pecypcax MHTepHeTa 1 HayYHO-IOMYJISIPHBIX CTAaThsIX, OCO3HAHHOI'O OIIpEesIeH s COOCTBEHHOM MO3UIIUU
10 OTHOILLIEHMIO K 00CYKAaeMbIM B OOILIECTBE MTPOOIEMaM HayKH;

pa3BUTHE MHTEIUICKTYalIbHbIX, TBOPYECKHX CIOCOOHOCTEH W KPUTHYECKOTO MBIIUICHUS B XOj€
MMPOBCACHUA HpOCTGfIH.IPIX HCCHCHOBaHHﬁ, aHaJIn3a HBJ’IGHHfI, BOCHPpHUATUA W  HUHTCPIIPETAUU
€CTECTBEHHO-HAY4YHON MHPOpMAINH;

BOCIIpHUATUC y6€)KI{€HHOCTI/I B IMO3HABACMOCTH MHpAa U BO3MOXHOCTH HCIIOJB30BAHHUA JlOCTI/I)KGHI/IfI
C€CTCCTBCHHBIX HAYK U Pa3BUTUA HUBUIIN3allNN,

OCO3HAHHOTI'O OTHOHICHU: K PCAJIbHOCTH OIMMACHBIX 9KOJIOTHYCCKUX U 9TUICCKUX HOCHCHCTBHﬁ, CBA3aHHBIX
C JOCTUKCHUAMU CCTCCTBCHHBIX HAYK;

MPUMEHEHNE €CTeCTBEHHO-HAyUHBIX 3HAHWN B TOBCEIHEBHOW XKW3HU Ui obOecriedeHHst 0€30MacHOCTH
KHU3HEACSITEITLHOCTH, OXPAHBI 3JI0POBbS, YHEPTOCOCPEKECHISI, 3AIIUTHI OKPYKAFOIICH CPEIIbI.



Beoywue uoeu xypca:

Wnes enuHCTBA, IIEJIOCTHOCTH M CUCTEMHOW OpPTaHU3aI[K IPUPOIBI.

Wnes B3aMM03aBUCUMOCTH YEJIOBEKA M TPUPO/IBI.

Wnes rapMOHU3aLUN CUCTEMBI IIPUPOJIA — YETOBEK»

OcHoBHBIE 0COOCHHOCTH WHTETPATHBHOTO MOIX0/1a, 3asBJICHHOTO B KOHIICTIIIUHY, B TUJAKTUIECKOM aCIEKTe:

e 0TOOp M KOHCTPYMpPOBAHHE COACP)KAaHUS Kypca MO MPUHLUIY T'yMaHUTapU3alMM, MOHMMAaeMOMY Kak
MHTErPalMsl €CTECTBEHHO — HAYYHBIX U T'YMAHUTAPHBIX 3HAHUHN B CUCTEME IIPUPOJA — YEIIOBEK);

e OpHUEHTAIWs U3ydeHUs: 00BEKTOB MPHUPO B! ( OMocdephl) HE CTOIBKO HA YCBOCHHE KOHKPETHBIX (DaKTOB,
CKOJIBKO Ha OCO3HaHHUE B3auMOCBsI3el ((PyHKIMOHAIBHBIN T0AX0N);

e pcalu3anusd CTPYKTYPaJIHUCTCKOIO MOJAXO0Aad, IMO3BOJAIOMICTO pacCMaTpuBaTh JI000€e SBJICHUE MHpa Kak
COBOKYITHOCTH 3JICMCHTOB;,

e UCIONB30BaHUE AeAyKUIUHU ( pacCMOTpEHHE MPHUPOJbI KaK IEIOCTHONH CHCTEMBbI) KaK BEAYIIETro MoaAxXo/a
(hopMHUPOBaHUS OCHOB COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI MUPA;

e TIepexoJl OT KIACCHYECKOM CUCTeMbl (HOPMUPOBAHHS MOHATHH K YPOBHIO HHTETPAIbHOTO 0000IIECHHS.

Copnepxanue Kypca cooTBeTcTBYeT ['ocyapcTBeHHOMY 00pa30BaTeIbHOMY CTaHAAPTY 110 €CTECTBO3HAHHIO U BO
MHOTOM TIOBTOpSIET JIOTUKY cTaHjapra. COrlacHO 3TOH JIOTUKE COAEpkKaHHE CTPYKTYpUpPYETCS IO JIBYM
OCHOBHBIM COCTaBJIIOIIMM. [lepBas U3 HUX — COBPEMEHHBIE €CTCCTBEHHO-HAYYHbIE IIPEACTABICHUS O IPUPOIE,
METOJOJIOTUN E€CTECTBEHHBIX HAyK, B3aUMOOTHOILIEHUS HAyKM M JPYIrMX KOMIIOHEHTOB KyJbTyphl. BTOopas
COCTABJIAIONIAs] IPAKTUUECKOE NPUMEHEHUE JOCTH)KEHUH €CTECTBEHHBIX HayK B TEXHOJIOTMU U MeauuuHe. [Ipu
3TOM 3ajJlaya Kypca COCTOUT B TOM, YTOOBI BCEOOBEMIIIOLIE NPEACTaBUTh (QYHIAMEHTAIBHOE (TEOPUTUYECKOE)
3HaHUE, a B TOM, YTOOBI CPOPMHUPOBATH OCHOBBI €CTECTBEHHO-HAYYHON KYJIBTYpPbI U KaK MOXHO 00Jiee HarJIsIHO
IIOKa3bIBaTh, KAaKyl0 POJb UIPAlOT €CTECTBEHHbIE HAYKU M PA3BUTUU LMBUIM3ALMH, (OPMUPOBAHUH HAIIETO
MaTepHaIbHOTO OKPY>KEHHs, 3HAaHUU YeJIOBEKa O caMoM cele.

CrtpyKkTypa HHTErpUpOBaHHOTO Kypca «EcTecTBo3HaHMs» pa3paboTaHa TakK, 4YTO H3y4eHHE OOBEKTOB
€CTECTBO3HAHHUS OCYLIECTBIIIETCS B CHUCTEME « NPUPOJAa — HAayKa — TEXHUKA — OOIIECTBO — YEJIOBEK». Takum
o0pa3oM, HHTErpauus 3HAHUN Ppa3IUYHBIX MPEIMETHBIX O0JlacTell OCYILECTBISIETCS BOKPYr MpodiaemM
B3aMMOJCHCTBHS YEJIOBEKA U IPUPOJBL. ITO HAXOIUT OTPAKEHUE B HA3BAHUAX PA3ZeiIOB IPOrPaMMBbl.

e o0yuenus

B cooTBetcTBUY ¢ KOHYenyueli npoduibHo2o 06yYeHUss €CTECTBEHHO-HAYYHbIE
JMCHUIUIMHBI 3aHUMAIOT BaYKHOE MECTO B PSAY IMPEAMETOB OOLIEKYIbTYPHON
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HaIpaBJIEHHOCTH, 0053aTeIbHBIX /ISl OCBOCHUS Ha 6a30BOM ypOBHE B cTapIueit
mikone. CornacHo ['ocyaapcTBEeHHOMY CTaHIAPTy CPEAHETO (IOTHOTO) OOIIEeTo
00pa3oBaHMsI [0 €CTECTBO3HAHMIO, IIETTH Kypca (POPMYIHPYIOTCS CIEAYIOIINM
o0OpazoMm:

* OCBOCHHE 3HAHUI O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHE MHUpA U
METOJ]aX €CTECTBEHHBIX HAayK; 3HAKOMCTBO ¢ Hanbojee BaXKHBIMU UICSIMU U
JNOCTUKEHHUSIMH €CTECTBO3HAHMSI, OKA3aBILIMMU OIIPENEIAIONIEE BIUSHUE HA HALIN
MIPEICTaBIECHUSI O IPUPOJIE, HA Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

* OBJIA/IECHHE YMEHUSAMHU IPUMEHSTD MOJyUYE€HHbIE 3HaHUS 111 00BSICHEHUS
OKPY’KaIOIKX SIBJICHUM, UCIIOJIb30BAaHUS U KPUTUYECKOM OLIEHKH €CTECTBEHHO-
Hay4yHOI nHpopMaluu, coaepxaieics B coodmenusx CMU, pecypcax
WHTepHeTa 1 Hay4HO-TOIYJIIPHBIX CTAaThsX, OCO3HAHHOI'O ONIPEAEICHUS
COOCTBEHHOM MO3UIMH 110 OTHOLLIEHUIO K 00CyKJ1aeMbIM B 00LIIECTBE ITPOOIEMaM
HayKHU;

* pa3BUTHeE UHTEIJUICKTYaIbHbBIX, TBOPYECKUX CITIOCOOHOCTEI M KPUTHIECKOTO



MBILIICHHS B X0/1€ POBEIECHUS IPOCTEUIINX HCCIeI0OBAHNH, aHAJIN3a SIBICHUH,
BOCIIPHUATHUS M HHTEPIPETAIIMU €CTECTBEHHO-HAyYHOU HH(OpMaIuH;

* BOCIUTaHHe yOeXIEHHOCTH B TIO3HABAEMOCTH MUPA U BO3MOXXKHOCTHU
WCTIOJIb30BaHUS TIOCTH)KCHUH €CTECTBEHHBIX HAYK JUTS Pa3BUTHS [IUBIIIN3AINH;
OCO3HAHHOT'O0 OTHOILEHHS K PEaIbHOCTH OMACHBIX SKOJIOTHYECKUX U AITUYECKUX
HOCJIEICTBUM, CBSI3aHHBIX C IOCTH)KEHUSIMH €CTECTBEHHBIX HAYK;

* IPUMEHeHHNe €CTECTBEHHO-HAYYHBIX 3HAHUH B TOBCEIHEBHOM KU3HH IS
oOecrnieueHns: 6€30MaCHOCTH KU3ZHEAESITEIbHOCTH, OXPaHbl 310POBbS,
9HEpProcOepexkeHUs, 3alUThl OKPYKaIOIIEH CPEebl.

3anayu o0yyeHus:

* OpHEHTalUs U3yuyeHHUs 00BEKTOB MPUPOAbI (OMOChephl) HE CTOIBKO Ha YCBOCHHE
KOHKPETHBIX ()aKTOB, CKOJIKO Ha OCO3HAHNE B3aUMOCBsI3eH ((pyHKIIMOHAIBHBIN
TOAXO0N);

* peasn3aiys CTPyKTYpaJMCTCKOIO MOAX0/1a, TO3BOJISIOIIEr0 pacCMaTpUBaTh
nr000€ SBJICHUE MUPa KaK COBOKYITHOCTh 3JIEMEHTOB;

* YCBOGHHE aJTOPUTMOB HCIIOJIb30BAHMS JeTyKIIMH (PaCCMOTPEHHE IPUPOIBI KaK
LEJIOCTHOM CUCTEMBI) KaK BEAYIIETo 1Moaxo/a GopMUpOBaHHUS OCHOB COBPEMEHHOM
€CTECTBEHHO-HAay4YHOW KapTUHBI MUPA;

* popMHpOBaHHEe MTO3HABATEIBHOIO HHTEpPECA ITyTEM Mepexo/ia OT KJIACCHYECKON
cucTeMbl (POPMHUPOBAHUS TIOHATHH K YPOBHIO HHTETPAIBHOTO 0000IICHHUS.

Cpoxu peaju3anuy NporpamMmel: 2 roja.

IIpuHnmunel 0T00pa M 000CHOBaHME CTPYKTYPbI NPOIrPaMMBbI

OT00p M KOHCTPYHPOBAHHE COJIEPHkKAHUA Kypca 110 NPUHLIUITY

ryMaHUTapU3aluy, TOHUMAEMOMY KaK HHTETPALUs €CTECTBEHHO-HAYYHbBIX U
TYMaHHUTAPHBIX 3HAHUN B CHCTEME IIPUPOJIa — YEIIOBEK).

CopneprkaHme Kypca COOTBETCTBYeT ['ocymapcTBEeHHOMY 00pa30BaTeIbHOMY
CTaHJAPTY IO €CTECTBO3HAHUIO M BO MHOTOM ITOBTOPSET JIOTUKY CTaHJIapTa.
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CornacHo 3TOH JIOTHKE COIepPIKaHUE CTPYKTYPHUPYETCS 110 IBYM OCHOBHBIM
cocraBisironuM. [lepBast 13 HUX — COBPEMEHHBIEC €CTECTBEHHO-HAYYHBIC
MPECTAaBICHUS O IPUPOJIE, QYHIAMEHTAIBHBIX 3aKOHAX, OMPECIISIONINX TPOIIECCH
B IIPUPO/IE, METOJIOJIOTUH €CTECTBEHHBIX HaYK, B3aUMOOTHOIIEHUS HAyKH U APYTUX
KOMIIOHEHTOB KYJIbTYpbl. BTopas coctapisiomias — npakTHUeCKoe NPUMEHEHNE
JOCTIDKEHHH €CTECTBEHHBIX HAyK B TEXHOJOTHU U MeauuuHe. [Ipu sTom 3amaqa
Kypca COCTOUT HE B TOM, YTOOBI BCEOOBEMITIONIE TIPEACTABUTh (DYHIaMEHTAITBHOE
(TeopeTHueCcKoe) 3HaHUE, a B TOM, YTOObI c(hOPMUPOBATH OCHOBBI €CTECTBEHHO-
HAYYHOH KyJbTYphl U KaK MOXHO OoJiee HarjsAHO 10Ka3aTh, KAKYIO POJIb UTPAIOT
€CTEeCTBEHHbIC HAYKH B Pa3BUTUHU LIMBUJIM3AINU, (OPMUPOBAHUH HAIIIETO
MaTepHATLHOTO OKPY)KEHHS, 3HAHUH YeJIOBEKa O CaMOM cele.

CrpykTypa HHTErpUpOBaHHOIO Kypca «EcrecTBo3HaHue» pazpaboTaHa Tak, 4To
u3yueHre 00bEKTOB €CTECTBO3HAHUS OCYLIECTBISIETCS B CUCTEME (IIPUPOJIa — HayKa
— TeXHHKa — OOIIeCTBO — YeJIOBeK». TakuM 00pa3oM, MHTErpanus 3HaHUH
Pa3UYHBIX TPEAMETHBIX 00J1acTell OCYIIECTBISETCS BOKPYT IpolieM
B3aMMOJICHCTBHS YEJIOBEKA U MPUPOJIBL. ITO HAXOIUT OTPAKEHUE B HA3BAHUSIX
pa3zAesioB U TEM IPOTrPAMMBI.

OcHOBHBIE 0COOEHHOCTH MHTETPATUBHOI'O MOAX0/1a, 3asBJICHHOTO B KOHIICTILINH,

B IUJJAKTHYECKOM aCIIeKTe:

* 0TOOp ¥ KOHCTPYHPOBAaHUE COEPKAHHS Kypca 0 MPUHIIMITY TyMaHUTapH3aIInH,
[IOHMMAaeMOMY KaK MHTErpalys €CTECTBEHHO-HAYYHbIX M T'YMaHUTApPHbIX 3HAaHUH B
CHCTEME «IPUPO/Ia — YEIIOBEK;

* OpHEHTalUs U3yuyeHHs 00BEKTOB MPUPOAbI (OMOChephl) HE CTOIBKO Ha YCBOCHHE



KOHKPETHBIX (PaKTOB, CKOJIbKO Ha OCO3HAHUE B3aUMOCBs3el ((pyHKIMOHAIBHBIN
MOJIX0);

* peanusanus CTpyKTYPaJIMCTCKOTO MOAX0/1a, IO3BOJISIOLIET0 pacCMaTpUBaTh
a1000¢€ SBJICHHE MUpa KaK COBOKYITHOCTb JIEMEHTOB;

* UCIIOJIb30BaHME AEAYKINHU (PACCMOTPEHHE PUPO/IbI KaK LIEJTOCTHON CUCTEMBbI) KaK
BEAYIIEro Noaxo/a GopMHUPOBAaHUS OCHOB COBPEMEHHON €CTECTBEHHO-HAYyUYHOU
KapTHHBI MUDA;

* Iepexo/] OT KIACCUYECKON cucTemMbl (POPMUPOBAHUS MTOHITUN K YPOBHIO
WHTETPATILHOTO 0000IICHHS.

Oo0masi xapakTepucTHKA y4e0OHOI0 mpouecca

OcHOBHBIE COiep)KaTeNIbHBIC JIMHUN 00pa30BaTEIbHON MPOTpaMMBbI Kypca
obmectBo3Hanus st 10 u 11 knaccoB rumuaazun (mpoduIbHbIA ypOBEHB)
OTpaXaroT BEyIIHE U COIMAIbHO 3HAUUMBbIe MPOOJIEeMbI COLMAIBHBIX HaYK,
IeJarOrM4YecKy aAalTUPOBAHbI K CUCTEME 00pa30BaHMsl IIKOJIbHUKOB.
EcrecTBO3HaHUE — HOBBIH yueOHbIH peamet. Ero 0co6eHHOCTh B TOM, 4TO 3TO
WHTETPUPOBAHHBIN KypC, T. €. 00BEANHSIONINN 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOnacreit. Kak npaBuiio, KOJIbHBIE Y4€OHbIE TPEAMETHI MOACTUPYIOT TY WIH HHYIO
00J1aCTh HAYYHOTO MTO3HAHUS, HAIpUMEpP (PUBHUKY, XUMHUIO, OMOJIOTHIO, TIOITOMY
OHU CTPOATCS Ha 06a3e pa3BUTUS CUCTEMbl OHATHH JaHHOM HaYKH.
WHTerpupoBaHHbIil Kypc CTPOUTCS MHAUE. 37€Ch KOHKPETHBIE IPEIMETHBIC 3HAHUS
CTaHOBSITCS ONOPOM, CPEICTBOM OCMBICIICHHS TEX WJIM UHBIX UJIEW — BEIyLIUX UACH
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Kypca. IMEHHO OHU ONpeAeNsAIoT JOTHKY Pa3BUTHUS COJEp KaHUsA ydeOHOro mpeaMera
«EcrecTBO3HaHMEY.

B xayecTBe TeXHOJI0rMU 00y4eHHUs 110 JaHHOU pabouelt yueOHOM mporpaMme
HCIOJIb3YyeTCs TPAAUIIMOHHAs TEXHOJIOTUsl. B paMKkax TpaauiiOHHON TeXHOIOTHH
IPUMEHSIOTCS YaCTHBIE METO/IbI CIIEAYIOLIUX ME€TEXHOIOI Ui

* TEXHOJIOTUH PA3BUTHUS KPUTHUECKOTO MBILUICHHS Yepe3 YTeHHE U MHChbMO;

* KOMITIbIOTepHbIE TexXHOIoruu (co3aanus npeseHTanuit POWER POINT mno
HEKOTOPBIM TEMaM Kypca;

* ucnosipzoBanue CD-auckoB o npeaMery;

* TEXHOJIOTUH NPOEKTHON AEATEIbHOCTH;

[Tpu oOyuennu yyamuxcs 1o JaHHON pabodel yueOHOW mporpaMme
WCIIOJIB3YIOTCS ClIeayomue oomue popmMbl 00yUeHus :

* UHIMBUyaJibHas (KOHCYJIbTAIUN);

* rpynnoBas (ydamuecs: paboTaroT B IpyInax, Co3JaBaeMbIX Ha Pa3IUUHbIX
OCHOBAX: 110 TEMITYy YCBOCHMS — IIPU U3yUYEHUH HOBOI'O MaTepuana, o ypoBHIO
y4eOHBIX JIOCTHKEHUH — Ha 0000IIaI0INX IO TEME YPOKax);

* ppoHTaNbHAsA (paboTa yuuTels cpa3y co BCEM KJIACCOM B €JUHOM TEMIIE C
0o0ImMMH 3a/1a4aMu);

* mapHas (B3aUMOJEHCTBUE MEXKy JBYMS ITMMHA3UCTAMU C LIEJIbIO OCYIIECTBICHUS
B3aUMOKOHTPOJIAA);

[Ipu peanuzauuu qaHHoM paboueil yueOHOM nporpaMMbl IPUMEHSETCS KIACCHO

— ypouHas cucteMa o0yueHus. Takum o6pazom, OCHOBHOHM (OopMOil opraHu3auu
yu4eOHOro rnpolecca sBisgercss ypok. Kpome ypoka, ucnonb3yercst psiji Apyrux
OpraHu3alMOHHBIX (POPM 00yUEHUS:

* YPOKH-JIEKLIUU;

* YPOKH-KOH(DepeH11H;

* YPOKHU-CEMUHAapHI;

* IPaKTHYECKUE 3aHATHUS;

* IOMAIIHSSI CAMOCTOATENbHAs paboTa (BKII0OUaeT paboTy ¢ TEKCTOM y4eOHHUKA U



JIOTIOJIHUTEIBHOM JIUTEpaTypolt s yuyamuxcs, MHTepHera).

Pexxum 3aHATHIL: 3 yueOHBIX Yaca.

IIpeanosaraemsle pe3yabTaThl 00y4eHUsA

B pesynbraTe nzydeHus oOiecTBO3HaHUS Ha MPOPUIHLHOM YPOBHE
npeaycMaTpuBaeTcst popMHUpOBaHHE Y yUalluXcs 001Iey4eOHbIX YMEHUI 1 HaBBIKOB,
YHHUBEPCATIbHBIX CIIOCOOOB JIEATEIBHOCTH U KIFOYEBBIX KOMIETCHIIMH. B aTOM
HaIpaBJICHUU TPUOPUTETAMU SBIISIOTCS:

* CIOCOOHOCTH YYaIINXCS KPUTHUECKH OLIEHUBATh HH(GOPMAIIHIO €CTECTBEHHO-
Hay4HOI'O COAEPKaHNUS;

* OBJIAJICHUE AJIEMEHTaMU PA3JIMYHBIX €CTECTBEHHO-HAYUYHbBIX HCCIIEI0OBATEIBCKUX
METOOB U MOJIYUYEHHUE MPEACTABICHUS O XapaKTepe HayYHOU JesATEIbHOCTH;

* IpHOOPETEHHE YMEHUN HCII0Ih30BATh €CTECTBEHHO-HAYYHBIE 3HAHUSA B
MTOBCETHEBHOM KU3HU U CUTYAIUSIX OOIIECTBEHHOM TUCKYCCHH.
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* OIIpe/IeJICHHE CYIIHOCTHBIX XapaKTePUCTHK H3y4aeMOro 00BbEKTa;
CaMOCTOSITEIILHBIN BEIOOP KPUTEPHUEB ISl CPABHEHHU S, COTIOCTABJICHHUS, OIICHKH U
KJ1accupuKanuu 0ObEKTOB;

* UICIIOJIB30BAHUE 3JIEMEHTOB TPUYMHHO-CIIEACTBEHHOIO U CTPYKTYPHO-
(yHKIIMOHATLHOTO aHAJIH3a;

* MCCIIEIOBAHHUE PEAIBHBIX CBA3EM U 3aBUCUMOCTEM;

* YMEHHE pa3BEPHYTO OOOCHOBBIBATH CYXKICHUS, JaBaTh ONMPEIEICHUS, TPUBOIUTH
JI0Ka3aTesIbCTBA(B TOM YHCJIE OT IPOTUBHOTO);

* 00BSICHEHHE U3YUYECHHBIX MOJIOKEHUH Ha CAMOCTOSITENILHO MOJ00PaHHBIX
KOHKPETHBIX MPUMEpax;

* TIOUCK HYKHOUM MH(OpMAIIMK IO 33IaHHOW TeMe B ICTOYHHKAX PA3JIMYHOTO TUTIA
M3BJICUCHHE HEOOXOIUMON HH(POPMAIINH U3 UICTOYHUKOB, CO3JJAHHBIX B PA3TMIHBIX
3HAKOBBIX cHUCTeMax (TeKCT, Tabnuua, rpaguk, 1uarpaMma, ayauoBU3YyaIbHBIN Pl
H 1p.);

* OTJeNIeHue OCHOBHOW MH(POPMAIIUU OT BTOPOCTEIIEHHOM, KPUTHUECKOE
OIICHUBAHUE JOCTOBEPHOCTH MOJTYyUYECHHON HHGOpMAIIIH;

* TIepeaya coepikaHust HHGOPMAIMH aIeKBaTHO TIOCTABJIICHHOM TeNH (CXKaTo,
MOJTHO, BEIOOPOYHO);

* mepeBo/1 MH(OPMAIIMK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO (M3 TEKCTa B
TabNHILy, U3 ayAMOBU3YAIILHOTO PsiJia B TEKCT U Jp.), BRLIOOP 3HAKOBBIX CUCTEM
a/JIeKBaTHO MO3HABATEJIbHOM 1 KOMMYHHUKAaTUBHON CUTYaIUN);

* BBIOOp BUJA YTEHHS B COOTBETCTBUU C MIOCTABJICHHOM 11€JIbI0 (03HAKOMHUTENIBHOE,
IPOCMOTPOBOE, TOUCKOBOE U JIp.);

* yBepeHHas paboTa C TEKCTaMU PA3INYHBIX CTUJICH, TOHUMAaHUE UX CTICIUPUKY;
aJICKBaTHOE BOCIIPHUATHUE S3bIKA CPEACTB MACCOBOM MH(POPMAIINH;

* CaMOCTOATEJIBHOE CO3/IaHHE AITOPUTMOB ITO3HABATEIBHOM JESTEIBHOCTH IS
pelIeHus 3a71a4 TBOPUYECKOTO U IOMCKOBOTO XapaKTepa;

* y4acTHe B MIPOSKTHOM JIeATEIHHOCTH, B OpTraHU3aI[H U MIPOBEICHUH YIeOHO-
MCCJIeI0BATENHCKON PabOThI: BBIIBI)KEHHE TUIIOTE3, OCYIIECTBICHUE MX
MPOBEPKH, BIAJEHNE MPUEMaMHU UCCIIEI0BATEILCKON JEATEIIbHOCTH,
3JIEeMEHTapHBIMU YMEHUSMU NPOTHO3a (YMEHHUE 0TBe4YaTh Ha Bonpoc:«Uto
MPOU30UIET, ECITH...»);

* popMyITUPOBAaHNE TIOTYUYEHHBIX PE3YJIbTATOB;

* co37aHNe COOCTBEHHBIX MPOU3BEICHUM, UICATBHBIX MOIENIEH COIIMATBHBIX
00BEKTOB, MPOLIECCOB, SIBJIICHUH, B TOM UHCJIE C UCIIOIb30BAHUEM
MYJIbTUMEIUMHBIX TEXHOJIOTUH, peaanu3alns OpUrHHAIBHOTO 3aMbICIa,
WCIOJIb30BaHUE Pa3HOOOPa3HBIX (B TOM YMCIIE XYJ0’KECTBEHHBIX) CPEJICTB, YMEHUE



UMIIPOBU3HUPOBATS;
* ICTIOJIH30BAHKUE MYJIbTUMEIUHHBIMU PECypCaMu ¥ KOMITbIOTEPHBIMU
TEXHOJIOTHSIMH JUTsl 00pa0O0TKH, TIepeadn, CUCTeMaTH3aluy HHPOPMAITUH,
co3naHus 0a3 JaHHBIX, IPE3EHTAIIMN PE3YJIbTATOB MTO3HABATEIILHON 1
PaKTHYECKOH 1eATENbHOCTH;
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* BJIaJICHUE OCHOBHBIMU BUAAMH ITyOJTUYHBIX BBICTYIUICHUH (BBICKA3bIBAHHE,
MOHOJIOT, TUCKYCCHS, TTOJIEMHKA), CJIETIOBAHUE ITHIECKUM HOPMaM U MpaBUiiaM
BEJICHUS JUajiora (IMCITyTa).

HNHcTpyMeHTApUii OLIEHKH Pe3yJIbTATOB 00y4YeHMSI:

TECTHUPOBAHUE, KOHTPOJIBHBIE H CAMOCTOSTEIBHBIE PA0OTHI, 3a4ETHI, CEMHHAPBI,
MPaKTUYECKUE U JabopaTopHbIe padOThI, MPE3EHTAIIUH, TBOPUYECKUE PAaOOTHI,
COOOIIIEHNS 110 3aJaHHON TEME.

Kpurepuu onieHK# 10CTHKEHUN YYaAITUXCSA

OneHka 0TBETOB yYALIHXCS

Ouenka «5» CTaBUTCS B TOM ClIydae, €CIu YUYalluiicsl TOKa3bIBA€T BEPHOE MOHUMaHUE
(bU3UIECKOM CYITHOCTH pacCMaTPUBAECMBIX SIBJICHUI M 3aKOHOMEPHOCTEH,
3aKOHOB M TEOPHUIA, Ja€T TOYHOE ONpeesIEHUE U UCTOJIKOBAHNE OCHOBHBIX
MOHATUN U 3aKOHOB, TEOPUH,; MPABUIHHO BBIMOTHSIET YEPTEHKH, CXEMBI U
rpaduKu; CTPOUT OTBET MO COOCTBEHHOMY IUTaHY, COIIPOBOXKIAET PACCKa3
HOBBIMU TIPUMEPAMH, YMEET MIPUMEHSTh 3HAHUS B HOBOW CUTYaIlUU TPU
BBITIOJIHCHUH MTPAKTUUECKHUX 3a/IaHHUI; YCTAHABIIMBATH CBSI3b MEKy H3y4aeMbIM
U paHee U3yYeHHBIM MaTepUajIoM MO KypCy €CTECTBO3HAHUS, a TAKKE C
MaTepuanioM, yCBOCHHBIM MPU U3YYEHUH JAPYTUX TPEIMETOB.

Ouenka «4» CTaBUTCS B TOM ClIy4ae, €CJIM OTBET YUYCHUKA YAOBIETBOPSET OCHOBHBIM
TpeOOBaHUIM K OTBETY Ha OLIEHKY 5, HO 0€3 NCIIOJIb30BaHUSI COOCTBEHHOIO
IUIaHa, HOBBIX MPUMEPOB, 0e3 MPUMEHEHUs 3HaHUN B HOBOW CUTyaluu, 0e3
UCTIOJIb30BaHUS CBSI3EH C paHee N3yUYeHHBIM MaTEPUaIOM, YCBOSHHBIM MIPH
W3YYCHHUH JPYTUX MPEAMETOB; €CIIH yYalIHICs TOMYCTHII OJIHY OMIMOKY WIIA HE
OoJiee ABYX HEJOUYETOB U MOKET UCIIPABUTh UX CAMOCTOSATEIBLHO WU C
HEOOJIBIION TOMOIIBI0 YIUTEIIS.

Ouenka «3» cTaBUTCS B TOM CIIydae, €CJIM yYalluics MpaBUIbHO TOHUMAET CYIIHOCTh
paccMaTpUBaEMbIX SBJICHUM U 3aKOHOMEPHOCTEMN, HO B OTBETE UMEIOTCS
OTJIeTIbHBIE MPOOEIIBbl B YCBOCHUH BOIIPOCOB Kypca €CTECTBO3HAHUS; HE
MPEMSATCTBYET JATbHEUIIIEMY YCBOCHHIO TIPOTPAaMMHOTO MaTepurara.

Ounenka «2» cTaBUTCS B TOM CIIy4ae, €CJI y4yalluiics He OBIajiesl OCHOBHBIMU 3HAHUSMU B
COOTBETCTBHUH C TPEOOBAHUAMH U JOMYCTHI OOJIbIIE OITUOOK U HEJIOUETOB, UEM
HE0OX0IUMO IS OIICHKH 3.

TPEBOBAHMUS K YPOBHIO IOAI'OTOBKU YUALIUXCS

B pe3ynbraTe u3yueHus ecTeCTBO3HAHUS YUECHHUK JOKEH

3HATH/IOHUMATH

* CMbIC/I HOHAMUI: €CTECTBEHHOHAYYHbBIA METO/1 MO3HAHMS, SJIEKTPOMArHUTHOE
0JIE Y AJIEKTPOMArHUTHBIE BOJIHBI, KBAHT, HBOIIOIMS Beenennoit, 00binon
B3pbIB, COJTHEYHAs! CUCTEMA, TAJTAKTUKA, IEPUOJNIECCKUIN 3aKOH, XUMUYECKas
CBSI3b, XUMHUECKas PeaKIusi, MaKpoMoJieKyia, OeJI0K, KaTaau3aTop, GepMeHT,
muddepennuanus knetok, JJIHK, Bupyc, Gnomorudeckas 3BOIIOIMS,
Oropa3zHooOpasue, KIeTKa, OpraHu3M, MOIYJISINs, IKocucTeMa, Ouocdepa;

* 6K140 @eIUKUX YueHblX B HOPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUDA;
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* HPUBOOUMb NPUMEPDL IKCREPUMEHM 06 U/UIU HADII0OeH UL,
000CHO6bBI6AIOWUX: ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE BEIIECTBA,
CYyILLIECTBOBAHUE 3JIEKTPOMArHUTHOTO I10JIS M B3AUMOCBS3b 3JIEKTPUYECKOTO U
MarHuTHOTO TI0JIEH, BOJIHOBBIE U KOPITYCKYJISIPHBIE CBOWCTBA CBETA,
HEOOpaTUMOCTb TEIJIOBBIX IPOLIECCOB, pa30eraHue rajJlakTHuK, 3aBUCUMOCTh
CBOMCTB BEILLIECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH
XMMHUYECKOHN peakliiy OT TEMIEPATYPhl U KaTaIu3aTOPOB, KIIETOUHOE CTPOEHUE
YKUBBIX OpraHn3MoB, posb JIHK kak HocuTens HaciieICTBEHHON HH(pOpMaIH,
9BOJIIOLIMIO JKUBOH NPUPOBI, IPEBPAILEHUS SHEPTUH U BEPOSATHOCTHBIN
XapakTep MPOLECCOB B )KMBOW U HEKUBOM NPUPOJE, B3aUMOCBS3b
KOMIIOHEHTOB 3KOCHCTEMBI, BIMSHHUE JEATEIBHOCTH YEJIOBEKA HA 3KOCUCTEMBI;
* 00DACHAMb NPUKIAOHOE 3HAUECHUE BANCHETMUX OOCMUIICEHUTL 6 001acmU
ecmecmeenHbIX HAYK OJis. Pa3BUTHUS DHEPTETUKH, TPAHCIIOPTA U CPEICTB
CBSI3H, IIOJyYEHUSI CUHTETHYECKUX MAaTEPHUAJIOB C 3aJaHHBIMU CBOMCTBAMH,
CO3JIaHMsI OMOTEXHOJIOT WA, JIedeHUs! HH(PEKIIMOHHBIX 3a00JIeBaHUM, OXpaHbI
OKpY>Karollen Cpeibl;

* 6b106U2AMDB 2UNOME3bL U NPEOSIAZamb NYMU UX NPOEEPKU; Oeamb 6bl600bL
Ha OCHOBE 3KCIEPUMEHTAIIbHBIX JaHHBIX, IPE/ICTABICHHBIX B BUJE Ipaduka,
TaOJIMLIbI UM JHATrPaMMBbL;

* pabomamsv ¢ ecmecmeeHHOHAYYHOU UHPOpMayuell, COAEPKAILEICS B
coobmenusix CMMU, pecypcax MHTepHeTa, Hay4yHO-ITOMYJISIPHBIX CTaThsIX:
BJIIAJIETh METOJIAMH ITOMCKA, BBIACIIATH CMBICJIOBYIO OCHOBY U OLICHUBAaTh
JOCTOBEPHOCTh MH(OPMALINH; HCII0JIB30BaTh IPUOOPETEHHBIE 3HAHUS U
YMEHMSI B IPAKTUYECKON ACSITEIbHOCTU U MIOBCEHEBHON XKU3HU JUIS:

* OLICHKHU BIIMSTHUS HA OpPraHU3M Y€JIOBEKA 3JIEKTPOMArHUTHBIX BOJIH U
PaZAMOaKTUBHBIX U3TyYEHUI;

* 0€30MaCHOr0 UCMOJIb30BaHUS MaTEPUAJIOB U XMMUYECKHUX BELLIECTB B OBITY;

* Ipo(pUITAKTUKY HHPEKIIMOHHBIX 3a001eBaHUN, HUKOTHHOBOH,

AJIKOTOJIbHOW M HAPKOTUYECKOM 3aBUCUMOCTEH;

* OCO3HAHHBIX JIMYHBIX JEHCTBHUU 10 OXPAHE OKPYKAIOLIEH CPEIbI.
HCI0JIL30BAaTh IPHO0peTeHHbIe 3HAHUS M YMEHUS B IPAKTHYECKOMH
AeATEeJIbHOCTH U NOBCEJHEBHOM KU3HU:

* U1t obecrieueHust 6e30MaCHOCTH KHU3HEAEATETLHOCTH B IPOIIECCEe HCIIOIb30BaHUS
TPAHCIIOPTHBIX CPENICTB, OBITOBBIX AIIEKTPOIPUOOPOB, CPENICTB PAAUO- U
TEJIEKOMMYHUKAIIMOHHOM CBSI3U;

* QaHAJIM3a U OLIEHKH BIIUSHUS HA OPraHU3M YeJI0BEKa U JPyrHe OpraHu3Mbl
3arpsI3HEHUS OKPY KaIOILEH Cpelbl;

* pPallMOHAIILHOTO MIPUPOIONOJIB30BAHUS U 3AIUUThI OKPYKAIOLIEH Cpenbl;

* OIpe/ieJIeHHsI COOCTBEHHOM MO3ULIMU IO OTHOIIEHUIO K 3KOJOTHYECKUM
Ipo0eMaM U MOBEIECHUIO B IPUPOIHON Cpejie.



