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[Iporpamma mo ¢u3KMKe Ha ypPOBHE OCHOBHOTO o00mIero oOpa3oBaHHs COCTaBlieHA Ha OCHOBE
MOJIOKEHU U TpeOOBaHMN K pe3yJabTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOH 00Opa3oBaTeNbHON
nporpammsl, npexacraBieHHbIx B @PI'OC OO0, a Takke ¢ yu€toM (QenepanbHOl pabodel mporpammbl
Bocniutanus v KoHuenmuu npenonaBanus yueonoro npeamera «Dusnkay.

Copepxanue mporpamMmbl MO (pU3MKE HampaBIeHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH 00YYaIOUINXCSl U OPTraHU3aLUI0 N3ydeHns (PU3UKH Ha JISITEITLHOCTHON OcHOBE. B mporpamme
1o (U3UKE YIUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO mpeamera B peanmmsanuu tpedoBanuiit ®I'OC OO0 x
IJIAHUPYEMBIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3yibTaTaM O0OyUYEHHUs, a TAKKE MEKIIPEIMETHBIE CBSI3U
€CTeCTBEHHOHAYYHBIX Y4EOHBIX IMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs.

[Iporpamma mo ¢u3uKe ycTaHABIMBACT paclpelesieHue yueOHOTO MaTepuana 1o rojgaMm oOydeHHus
(mo kjaccam), npeajaraeT MPUMEPHYIO IOCIEIOBAaTEIbHOCTh W3YYEHHs TEM, OCHOBAHHYIO Ha JIOTMKE
Pa3BUTHS IPEIMETHOTO COJICPKAHMS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbI0 OKa3aHHUS METOJWYECKON IMOMOIIM YYUTENIO0 B
co37aHUU paboyel mpOrpaMMBbI 10 Y4€OHOMY MTPEIMETY.

®u3znKa ABISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHbBIX YUEOHBIX MTPEIMETOB, IOCKOIbKY
(dbu3uYecKkue 3aKOHBI JIEKAT B OCHOBE IMIPOIIECCOB M SIBJICHHWM, M3y4yaeMbIX XUMHEH, OHOJIOTHEH,
acTpoHOMHEW H (Qu3nuecko reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KAapTUHY MHpA,
MpelocTaBsieT HauboJiee siCHble 00pa3lbl MPUMEHEHHs HaydHOTO METO/a IMO3HaHUs, TO €CTh crocola
MOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 IMIaBHBIX 337124 (PU3MUECKOro 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHusl COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IrpaMOTHOCTH U MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue pusmku Ha 6a30BOM YpOBHE MPEATNOaraeT OBJIaJICHHE CAEAYIOIIMMH KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Hay49HO OOBSICHATH SIBJICHUS,
OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEJOBAHUS;
WHTEPIPETUPOBATH JTAHHBIE U HCIOJb30BATh HAYYHBIE 0KA3aTENIbCTBA JJIS [TOJTYYEHUS BHIBOJIOB.

Henn m3ydeHus: Gu3uku Ha ypOBHE OCHOBHOTO 0OIero oopazoBaHus ompenencHsl B KoHmenuu
npenojaBaHus ydeOHoro mnpenMera «®dusznka» B 00pa3oBaTENBHBIX OpraHU3anusiax PocCHiiCKOM
Oenepanuy, pealu3yloNMX OCHOBHbIE O0O0IIe00pa3oBaTeIbHbIE MPOTPAMMBL, YTBEPXKAEHHON pELICHUEM
Komnernn Munuctepcerba npocsemenus Poccuiickoit @eneparnu (mpotokon ot 3 aexadbps 2019 r. Ne TIK-
4BH).

Hesun nzyyenusi Gu3uKu:
npruoOpeTeHue MHTEepeca M CTPEMIICHHs OOydYalolUXCs K HAyYHOMY H3YUEHHUIO MPUPOIbI, Pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;
pa3BUTHE TMPEACTABICHUH O HAYYHOM MeETOoJe INO3HaHUs U (QOPMHpPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOLLIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHsI KaK pe3ylbTaTa HM3Yy4e€HHUS OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(dbopMHUpOBaHHE TIPEICTABICHUA O POIU (PU3UKU AJS Pa3BUTHs IPYTHX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUN O BO3MOXKHBIX cepax Oyaymieil npodeccuoHaANbHON eATeIbHOCTH, CBSI3aHHON
¢ pU3MKOH, MOJArOTOBKA K JajbHEHIIeMy 00y4eHHIO B 3TOM HAMpPaBICHHUH.

JlocTikeHre 3TUX Lesned mporpaMMbl 1Mo (U3UKE Ha YpPOBHE OCHOBHOTO OOILIEro oOpa3zoBaHMs
o0ecreunBaeTcsi pelIeHneM CIeIyIonX 3a1a4:
npuoOpeTeHne 3HaHU| O TMCKPETHOM CTPOEHUHU BEIECTBA, O MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUUECKUX,
MAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpHOOpEeTEeHNEe YMEHHI OMUCHIBATH U OOBACHATH (PU3NYECKUE SIBICHUS C UCIOJIB30BAHHMEM MOIYYEHHBIX
3HAHUI;

OCBOEHHME METOJOB pEIICHUs MPOCTEHIINX Pacu€THBIX 3aJau C MCIOJb30BaHUEM (HU3UUECKUX MoJenei,
TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaONI0IaTh MPUPOIHBIC SIBICHUS W BBIMOJHATH OIBITHI, Ja0OpaTOpHBIE PabOTHI U
HKCTIIEpUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;



OCBOCHHE MPUEMOB padoThl ¢ WHpOpMaIued (U3NUYECKOTO COJACPIKAHUS, BKIIOYas WHOOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHATU3 U KPUTUIECKOE OIICHUBAaHKUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu MPpodecCHOHATLHON AEATeIbHOCTH, CBSI3AaHHBIMU C (DU3UKOW, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAHHBIMU HA JIOCTHKEHUSIX (PU3HUECKON HAYKH.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne Gpu3nku Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHuUs HAMPABIICHO HA JOCTHKEHHUE JTMYHOCTHBIX,
MCTAIIPCAMCTHBIX U IPCAMETHBIX O6p8,30BaTeJII>HI>IX PE3YyIbTATOB.

B pesynprare m3yueHus (U3MKA HA ypOBHE OCHOBHOTO OOMIEro 0Opa3oBaHHsA Yy OOydaromIerocs
OyayT cOpMHUPOBAHKI CJIEIYIONINE JIMYHOCTHBIE PE3YJIHTATHI B UACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHHUE MHTEpPEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NUECKON HAYKH;

- [ICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYUMBIX U ATHUECKUX MpobiieMm,
CBSI3aHHBIX C MIPAKTUUYECKUM MTPUMEHEHUEM JOCTHKEHUH (PU3UKH;

- 0CO3HAHHUE BaXXKHOCTH MOPATbHO-3TUYECKHUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

- BOCIIPUSITHE 3CTETUUYECKHX KauecTB (PU3MYECKOM HayKu: €€ TapMOHUYHOTO TOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TJTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

- 0CO3HAHHE IIEHHOCTH (PM3MUYECKOI HAyKH KaK MOIIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI PA3BUTHUS
TEXHOJIOTUH, BaXKHEHIIIEH COCTABIIAIONIEH KYIbTYPHI;

- pa3BUTHE HAYYHOU JI0003HATEILHOCTH, HHTEPECA K HCCIIEI0BATENbCKON A TETbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATONOTyYHSI:

- OCO3HAHHUE LEHHOCTU Oe30macHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaKHOCTH
npaBuil 0€30MacHOr0 TIOBEIEHUS Ha TPaHCIOPTE, Ha JIOpOTax, C OJJIEKTPUYECKMM U TEIUIOBBIM
000pynOBaHUEM B JOMAIIHUX YCIOBHSIX;

- cOpMUPOBAHHOCTh HaBbIKa peduIeKCHH, NMPU3HAHUE CBOETO MpaBa Ha OLIMOKY W TaKOro e IpaBa y
JPYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE€ y4acTHE B PEIICHHWHU MPAKTUYECKHUX 3a7ad (B paMKax CEeMbH, 00pa30BaTeIbHOM OpraHu3alum,
ropoJia, Kpas) TEXHOJOTHYECKOU U COLIMATbHON HAPaBIEHHOCTH, TPEOYIOIIKUX B TOM YUCIE U (PU3UIECKUX
3HAHUU;

- HHTEPEC K MPAKTUYECKOMY M3yUeHUI0 podeccuii, CBA3aHHBIX C (PU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

- OpHEHTAallMs Ha MPUMEHEHHe (PU3NYECKUX 3HAHUU AJIS PelIeHUs 3a7a4d B 00JacTU OKPYKAIOIIEH Cpelbl,
IUIAHUPOBAHUS MOCTYIIKOB U OLIEHKH X BO3MOKHBIX IIOCIEACTBUM Ul OKPYKAIOIIEH CPEIbl;

- OCO3HaHUE II100ATBHOTO XapaKkTepa 3KOJOIMUECKUX MPoOIeM U MyTel UX pelieHus;

8) ajanTanmmu K M3MEHAIOUWMMCSH YCJIOBHAM CONMAJIBHON U IPUPOIHOH Cpebl:

- MOTPEOHOCTh BO B3aMMOJAEWUCTBMM IpPH BBINOJIHEHUH HCCIEIOBAaHUI H TMPOEKTOB (pU3HUECKOU
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

- MIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 NPAKTUUYECKYIO JEATEIBHOCTD;

- MOTPeOHOCTh B ()OPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIMPOBATh UICH, TIOHATHS, TUIIOTE3BI O
¢bu3nvyeckux 00beKTax U SIBICHUSX;

- OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

- IJITAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;



- CTPEMJIEHHE aHAJIU3UPOBATh U BBISABIISITH B3aUMOCBSI3U NIPUPObI, OOIIECTBA U SKOHOMUKH, B TOM YHUCIIE C
UCTIOJIb30BAHUEM (PU3MUYECKUX 3HAHUMA;

- OIICHKa CBOMX JCWUCTBUU € Y4ETOM BIMSHHUS Ha OKPYKAIOUIYIO CpEely, BO3MOXKHBIX TJIOOATBHBIX
IIOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbraTte ocBOGHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHHs Yy
oOyyaromerocsi OynyT chopMUPOBAHEI MeTaNpeIMeTHbIE Pe3yJbTAThl, BKIIOUAIOIINE TTO3HABATEILHBIC
YHUBEpCaJbHblE yueOHblE JEHCTBUSA, KOMMYHHMKAaTHBHBIE YyHUBEpCAJbHbIE YyueOHble JIeHCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTebHbIE YHUBEPCAJBHbLIC y‘-leﬁHl)Ie JecTBUS

ba3oBble jornueckue aqelcTBUs:

BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHAaBJIMBATb CyHlCCTBCHHI:IfI IMPU3HAK KJ'IaCCI/I(bI/IKaIII/II/I, OCHOBaHUS I 0606H1€HI/I$I N CPABHCHUA,
BBISIBJISITh 3aKOHOMEPHOCTH M TNPOTUBOPEUHs B paccMaTpuBaeMbIX (akTax, JAHHBIX U HAOIIOJEHUSX,
OTHOCAIIINUXCA K (I)I/IBI/I'—ICCKI/IM SIBJICHUSAM,

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3U IMPU HW3YYCHUU (1)I/I3I/II-IGCKI/IX SIBJICHUN U mponeccoB, ACIaTb
BBIBOJIbI C MCIIOJIB30BAHUCM IACAYKTHBHBIX W HWHAYKTHUBHBIX yMOSaKHIOquHﬁ, BBIIBUT'ATh TUIIOTE3BI O
B3aMMOCBS3AX (1)I/IBI/IT-IeCKI/IX BCJIIMYHNH,

CaMOCTOSITENIbHO BBIOMpPATh CHOco0 pemieHus ydueOHOM (u3mueckoi 3afaun (CpaBHEHUE HECKOJIbKUX
BAPUAHTOB pellIeHus, BbIOOpP Haumbosiee NOIXOIAIIEr0 € YYETOM CAMOCTOSATEIBHO BBIACICHHBIX
KpUTEPHUEB).

Ba3oBrble ncciieqoBare/ibCKue AeiCTBUA:

MCI0JIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

MIPOBOJUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOKHBIM (DU3MUECKUN IKCIEPHUMEHT,
HeOOoJIbIIoe Hcche0BaHne (PU3UUECKOTO SIBICHUS,

OIICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(GOPMAIIUIO, MOTYUYCHHYIO B XOJ€ MCCIECIOBAHUS WIH
IKCIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIEHNS W BBIBOJIBI 1O PE3yibTaTaM IMPOBEAEHHOTO HaOIIOACHMUS,
OTIbITA, UCCIIEI0OBAHUS;

MIPOTrHO3UPOBATh BO3MOXKHOE JalibHEHIlIee pa3BUTHE (PU3UUYECKHX IMPOLECCOB, a TaKKe BBIIBUTAThH
MIPEIOJIOKEHNUS 00 X PA3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHTh Pa3WYHbIE METOJbl, UHCTPYMEHTBI M 3alpoChl NpHU IMOUCKE U 0TOOpe MHMOpPMALUU WIH
JAHHBIX ¢ YUYETOM MPETIOKEHHON yueOHOM Pu3nueckoi 3a1auu;

aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh U HMHTEPIPETHPOBATH HHPOPMAIMIO Pa3IUYHBIX BHUIOB U (HOpM
MIpe/ICTaBJICHHUS;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMAJbHYIO (QOpMY MpeACTaBleHUs HHPOPMAIMHU M WILIIOCTPUPOBATH
pelraeMble 3a7a4u HECIOKHBIMH CXeMaMU, TuarpaMmMaMu, HHOUM rpadHKoil U uX KOMOMHAIIHSIMH.
KoMMmyHnKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

B X0/¢ OOCYXJeHHusi yueOHOro maTepuana, pe3ylbTaToB J1a0OpaTOPHBIX PabOT M MPOEKTOB 3a7aBaTh
BOMPOCHI MO CYIIECTBY OOCYXKIaeMOi TeMbl M BBICKA3bIBaTh WJEH, HAIlCIEHHbIE HA PEIICHUE 33Ja4d U
noJ/iep>KaHue OIaroKenaTeIbHOCTH OOIIEeHNUS;

COTIOCTABJISTh CBOM CYXKJACHHUS C CYXKJACHHUSIMH JPYTrUX YYaCTHHKOB TUANOTa, OOHAPY)KHUBATh pa3iuyue U
CXOJICTBO ITO3UIIUM;

BbIpakaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMUCbMEHHBIX TEKCTaX;

MyOIMYHO MPEJICTABIISITh PE3YIbTAThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTA);



MOHUMATh W HCIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOW WM WHIUBUAYaIbHOH pabOThl TPU pEIICHUU
KOHKPETHOU (hU3MIecKoil mpoOIeMbl;

MPUHUMATh IIEJIM  COBMECTHOW JIEATEIHPHOCTH, OPTraHW30BBIBATH JEHCTBUS MO €€ JOCTHKCHHIO:
pacmlpenensiTe poyid, OOCYXIAaTh MPOIECCHl W PE3yabTaThl COBMECTHOW paboOThl, 0000mIaTh MHEHHS
HECKOJBKHUX JIIOJICH;

BBITIOJIHATh CBOKO YAacTh PabOThI, JOCTUTAss KA4eCTBEHHOTO pe3yJibTaTa 10 CBOEMY HAMPAaBICHUIO U
KOOPJIMHUPYSI CBOH JCHCTBYS C IPYTUMHU WICHAMU KOMaH]IbI;

OIIEHMBAaTh KAaueCTBO CBOEro BKJIaga B OOMIMHA MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIHHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBU .

PerJIHTI/IBHbIe YHUBEpPCAJIIbHBbIC y‘leﬁl—[ble JelcTBUS

Camoopranu3anusi:

BBIABJISITH TIPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CHUTYyallUsX, TPEOYIOMIMX I pelIeHus] (PU3UIECKUX
3HAHWM;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJXOJAaX MPUHATHS PEHICHUN (MHAUBUIYATbHOE, IPUHATHE PEIICHUS B
rpymnie, IpUHITHE pelIeHUuH Tpynmnoil);

CaMOCTOSITEJIbHO COCTABIISATh AJITOPUTM pelIeHHs] GU3NYECKON 3ajaun WM IIJIaHa UCCIEA0BaHUs C YUYETOM
UMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh IpeajaraeMble BapHaHTHI
peuieHuni;

JeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPO/Ib, IMOLMOHAIbHBIH HHTEJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJyiaraTh IiaH e€ U3MEeHEeHMUS,

OOBSACHATH MPHUYMHBI JIOCTHKEHUS (HEJOCTHIKEHHUSI) pe3yJabTaTOB JEATENbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCT (B TOM YHUCIIE B XOJ BBIMOTHEHUs (PU3MUECKOTO HCCIIET0BAaHUS WU
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, HM3MEHUBIIMXCS CHUTYyallUi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYJHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJI U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4eloBeKa B XOJ€ Clopa WM AUCKYCCHMM Ha HAYYHYIO TeMY, TOHUMATb
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MpU3HABaTh CBOE MPaBO Ha OLIMOKY MpPH perieHud (U3MYeCKUX 3a/a4 WIA B YTBEPXKACHUAX HA HAyYHBIC
TEMBI U TaKoe K€ MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHIiy oOyueHusi B 7 KJiacce NpeIMETHBIC Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaKaTh
chopMHPOBAHHOCTH Y 00YJAIOIIUXCS YMCHUI:
UCIIONIb30BaTh MOHATHS: (U3UYECKHE M XHUMHUYCCKHUE SIBJICHUS, HAOJIOJCHUE, SKCIEPUMEHT, MOJIEIb,
THIIOTE3a, SAMHUIIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BelecTBa (TBEpIOE,
KHJKOE, Ta3000pa3HOe), MEXaHUYECKOEe IBIDKCHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOJIHHEHHOE),
TpaeKTOpHs, paBHOJCHCTByIOmas cuia, Jaedopmarms (ympyras, IUTacTHYecKasi), HEBECOMOCTb,
COOOLIAIOIINECS COCY/IbI;
pasnuuath sBiIeHUS (Au(pQy3us, TEIIOBOE [BIKCHHWE YacTHUI[ BEIIECTBAa, PAaBHOMEPHOE JBIKEHUE,
HEpaBHOMEpHOE JBIKEHHE, MHEPIHS, B3aHMMOJCHCTBUE Tell, paBHOBECHE TBEPIBIX TENl C 3aKPEIUIEHHON
OCBIO BpAlICHUS, NIepeiava JaBIeHUs] TBEPABIMU TeJIaMH, )KUIAKOCTSAMHU U Ta3aMH, aTMOC(epHOe aBleHNUE,
TUIaBaHHWE TeJ, MPEBPAILCHUS MEXaHHYECKOH DHEPrHH) IO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NUECKOE SBIICHNUE;
pacno3HaBaTh MPOSIBICHHE HW3YYCHHBIX (U3UUECKHX SBICHHH B OKPYKAIOIIEM MHpE, B TOM YHCIIE
(u3nuecKre SBJICHUS B MPHUPOJE: MPUMEPHI JBWKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B )KHBOH M HEKHBON
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pUpoJe, ACUCTBUE CUJIBI TPEHHS B NPUPOAE M TEXHUKE, BIMAHUE aTMOC(EPHOTO JIABJICHUS Ha KUBOU
OpraHusM, IJIaBaHUE PBIO, phIYard B Telie YeloBeKa, MPU STOM IEPEBOAMUTH MPAKTHUYECKYIO 33134y B
y4eOHYI0, BBLACTATH CyIIECTBEHHBIEC CBOMCTBA (MIPU3HAKH) (PU3NUECKUX SBICHUA;

OTMCHIBATH M3Y4YECHHBIC CBOWCTBA TN U (PU3MUYECKHE SBJICHUS, UCHOJB3Yys (PU3NUECKUE BEITUUYMHBI (Macca,
00BEM, MIOTHOCTH BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSHKECTH,
BEC TeJa, Cujla TPEHUs, JaBiieHue (TBEPJOro Teja, KXUAKOCTH, T'a3a), BRITAIKMBAIOIIAs! CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTH, IUICUO CHJIBI, MOMEHT CHJIBI, KO3()(UIMEHT MOJIE3HOTO IeHCTBUS MEXaHH3MOB,
KWHETHYECKasi ¥ TOTCHIUAIbHAS DHEPTHUsl), NMPH OMHCAHUH TPABHIBHO TPAKTOBATH (PM3MUECKUI CMBICI
WCTIOJB3yEeMBIX BEIIMYMH, MX OOO3HAYCHHS W CJUHHIBI (PU3MUECKUX BEIMYHH, HAXOIUTh (OPMYIIBL,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUECKYI0 BEIMYUHY C APYTUMH BEIMYUHAMHU, CTPOUTH T'PapUKH M3YUYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepU30BaTh CBOWCTBA TeJl, (PU3NUYECKUE SBJICHUS M IPOLECCHI, UCIOJIb3YS MpaBUiIa CIOKEHUS CHII
(Boonb onHOM mpsMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO PaBHOBECHS phluara
(610Ka), «30JI0TO€ MPABHUIIO» MEXAaHUKH, 3aKOH COXpPAaHEHHs] MEXaHMYECKOW SHEpruu, MpU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alIMChIBATh €M0 MAaTEMaTHUYECKOE BbIPAKECHHUE;

OOBSACHATh (PU3WYECKUE SBJICHUS, MPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallMi
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPUIMHHO-CIICICTBEHHBIEC CBSI3H, CTPOUTH OOBICHEHHE
3 1-2 moruyeckux maroB ¢ onopoil Ha 1—2 M3y4eHHBIX CBOWCTBAa (U3NYECKUX SBJICHUH, (PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3aauu B 1—2 NEHCTBUS, UCIONIBb3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIONINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aJayy 3alHChIBATh KPaTKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJBI W TPOBOJIUTH PACUEThl, HAXOIAWTH CIPABOYHBIC JaHHBIE, HEOOXOAMMBIC IS
pelIeHus 3a/1a4, OIleHUBATh PEATUCTUYHOCTh MOTYYEHHON (PU3MUECKOM BETNUMHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh TPH MOMOIIN (U3MYECKUX METOAOB, B OIHCAHUH
UCCIIEZIOBAHUS BBIIEIATh INPOBEPSIEMOE IPEANoNoKeHne (TUIoTe3y), pa3iuyaTb M HHTEPIPETHPOBATh
MIOJIy4EHHBIN pe3ysbTaT, HAXOAUTh OLIMOKU B XOJ€ OIbITA, J1eJIaTh BBIBOJBI 10 €r0 PE3yJbTaTaM;
MTPOBOJIUTH OIBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (PU3NUECKUX CBOKCTB Tel: (DOPMYIUPOBATH
IIPOBEPSEMBIE NPEIOJIOKEHHS], COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pYA0BaHUS, 3aIIMChIBATh X0/
OMbITa U GOPMYJIUPOBATH BHIBOJIBI;

BBITNOJIHATE MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Tela, 00béMa, CUIbl U TEMIEpPaTyphbl C
UCIOJb30BAHUEM AHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, 3alMChIBaTh IOKa3aHUs NPHOOPOB C y4ETOM
3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUM;

IIPOBOJIUTh HCCIIEZI0BAaHUE 3aBUCHUMOCTH OJHOM (U3NYECKON BEIMYUHBI OT JAPYrOd € MCIOJb30BAHUEM
IPSIMBIX M3MEPEHHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO ABMKYIIErocs Tejla OT BPEMEHM JBIKEHHs Tela,
CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tesl U HE3aBUCUMOCTHU CUJIbI
TPEHHUs OT IJIOLIAU CONPUKOCHOBEHUS TeJl, CHJIbl YIPYTOCTH OT YAJMHEHUS IPYXKUHbI, BHITAIKUBAIOILEH
CHJIBI OT 00bEMa MOTPYKEHHOM YAaCTH TeNa U OT MNIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
Tena, OT TIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJI0, YCIOBUM MJIaBaHUs TeJl, YCIIOBUI paBHOBECHs pblyara u
0JIOKOB), y4acTBOBaTh B IUJITAHMPOBAHUHU YUEOHOIO MCCJIEIOBaHMS, COOMpAaTh YCTAHOBKY M BBIMOJIHATH
U3MEpEHHUs, CleAysl NpPeJIOKEHHOMY IJIaHy, (UKCUPOBATh pE3yJabTaThl MOJIYYEHHOM 3aBUCHMMOCTHU
¢u3nyecKux BEIMYMH B BHUJE IPEUIOKEHHBIX TaOiaMIl M rpadUKOB, JAeNaTh BBIBOJABI IO pe3yibTaTam
HCCIIEI0BaHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3NUECKUX BEIMUYUH (IJIOTHOCTh BELIECTBA XKHUJIKOCTH U TBEPAOIO
TeNa, CWIa TPEHHUS CKOJBKEHHs, JaBJICHHWE BO3/yXa, BbITAJKUBAIOUIas CHUJIa, JAEHCTBYIOIIAas Ha
NOTPY)KEHHOE B KMJKOCTb TeNO, KOIPGHUIMEHT IMOJE3HOTO ACHCTBHS MPOCTBIX MEXaHU3MOB), CIEAys
NIPEUI0KEHHONW MHCTPYKIUU: NPU BBIMOJIHEHUHM W3MEPEHUN COOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIUNCIIATh 3HAUEHUE HCKOMOM BEJTMUMHBI;

coOuro1aTh MpaBmiia TEXHUKN O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM;

yKa3bIBaTh MPUHLHUIIBI IEHCTBHS NPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, JUHAMOMETD,
cooOIaromecs cocybl, 6apoMeTp, pbluar, HOABMKHBIA U HEMOIBM)KHBIN OJI0K, HAKIIOHHAS TIOCKOCTb;
XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPON HA MX
onucaHus (B TOM 4YMCIE: MOMIMIMITHUKH, YCTPOWCTBO BOJOIMPOBOJA, I'MAPABINYECKUN Mpecc, MaHOMETP,



BBICOTOMED, TOPIIHEBOW HACOC, apeoMeETp), UCIOJIb3ysl 3HAHUS O CBOWCTBAX (PU3WYCCKUX SIBICHUU W
Heo0xoIuMbIe (PU3MYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOANUTH NMPUMEPHI (HAXOAUTh MHPOPMALIHIO O MIPUMEPAx) NPAKTUIECKOTO MCIOIb30BAHUS (PU3HUECKIX
3HaHUH B TIOBCEJHEBHOW JKM3HU JuIg oOecriedeHusi Oe30MacHOCTH IMpH OOpalleHuu ¢ MpudopaMu |
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbsI U COOIIOEHUS HOPM SKOJIOTHYECKOTO MOBEJICHUS B
OKpY’Karollen cpele;

OCYILIECTBIISITh OTOOP MCTOYHMKOB MH(OpManmu B MIHTepHETE B COOTBETCTBUU C 33JaHHBIM IOMCKOBBIM
3alpocoM, Ha OCHOBE HUMEIOUIUXCS 3HAHUNW M MYTEM CpPAaBHEHUS PA3JIMYHBIX HMCTOYHHUKOB BBLIEIATH
nH(pOpMaLKIO, KOTOpas SBJSETCS IPOTUBOPEUNBOM MIIM MOXKET ObITh HEJJOCTOBEPHOM;

UCIO0JIb30BAaTh TPU BBIIIOJIHEHUU YUEOHBIX 3a/JlaHUi HAy4YHO-NOMYISIPHYIO JIUTEpaTypy (U3HUECKOTo
COJIep’KaHusl, CIIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BIaaeTh npuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, peoOpa3zoBaHus MHPOPMAIUHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYT'YIO;

co3JaBaTb COOCTBEHHbIE KpAaTKHWE IHMCBbMEHHBIE M YCTHbIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHKOB
uHpopmanuu (U3MYECKOTO COJIEp’KaHus, B TOM 4YHCIIEe MyOJIMYHO JejaThb KpaTKue COOOLIEHUS O
pe3yibTaTax MPOEKTOB WJIM Y4E€OHBIX HCCIEJOBaHMM, MPU ATOM I'PaMOTHO HCIIOJIb30BATh WU3YYEHHBIN
MOHATUIHBIN anmapaT Kypca (U3UKH, COMPOBOXKIAATH BBICTYIJIEHUE TIPE3EHTALUEH;

NpU BBINOJHEHUH Y4E€OHBIX IPOEKTOB W HCCIEIOBAaHUI pacrpeaensTh O0O0s3aHHOCTU B TIpynmne B
COOTBETCTBUU C IOCTaBJIEHHBIMU 3aJayaMH, CJEIUTh 32 BBIIOJHEHHWEM IUIaHA JIEHCTBUI, aJeKBaTHO
OIICHUBAaTh COOCTBEHHBIH BKJIAJ B JIEATEIbHOCTh TIpYIIbI, BBICTPaWBaTh KOMMYHHKaTHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

Conep:xanue y4eOHOT0 nmpeaMeTa

du3nka 1 pusnYecKue MeTOAbl H3yUYeHUs NPUPoOabI (34)

®us3uka - Hayka o mpupoae. Pusmueckme sBieHUsA. HaOmrogeHue u omncanue (PU3HYESCKUX
sBieHud. Hayunplli MeTo ] MO3HAHMS: HAOIIOJCHUE, TUIIOTE3a, OMBIT (IKCIEPUMEHT), Teopus. Pusnuka —
JKCIepUMEHTaJ bHas Hayka. dusmueckue BenuuuHbl. Dusmueckue npubopsl. M3mepenue uzndeckux
BenuuuH. [lorpemHoctu u3mepenuii. Mexxaynapoanas cuctema equauil (CHU). Hayka u TexHuka.

JHemoncmpayuu

Habmonenue ¢puznueckux siBICHUI: CBOOOIHOTO MaleHUs Tel, KOJeOaHU MasgTHUKA, TPUTSHKEHUS
CTAJILHOTO Il1apa MarHUTOM, CB€UEHHUS HUTH JIEKTPUUECKOH JIaMITbI, JIEKTPUUECKOM UCKPBI.
Mexanunueckue siBjieHus (414)

Kunemamurka
Mexannueckoe aBuwkeHue. Tpaekrtopus. Ilyrs - ckamspHas BenuunHa. CKOPOCTh - BEKTOpHas
BEJINYMHA. Monaynb BEKTOpPa CKOPOCTH. PaBHOMEpHOE MPSIMOJIMHCHHOE IIBUKEHUE.

OTHOCHUTENBHOCTh MEXAaHUYECKOro JBWKEeHHS. ['paduku 3aBUCUMOCTH MYTH U MOAYNIS CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJMHENHOTO JBUKEHUS OT BPEMEHU JABUKECHUSI.

JHemoncmpauuu

1. PaBHOMepHOE MpSMOJUHEHHOE ABW)KCHHUE. 2. 3aBUCUMOCTh TPACKTOPUHU JBMKEHHUS Teja OT BbIOOpa

tena orcuéra. 3. CBoOOJHOE TTaJICHHE TEIl.

Jlabopamopnwvie pabombi 1 onwvimoi.

1. N3mepenue o0bEMa )KUIKOCTH U 00BEMA TBEPIOTO Tea.

Hunamuxa

WNuepuusa. MueptHocTs Ten. B3aumopencteue ten. Macca - mepa uHepTHOCTH Tena. Macca -
ckanmsipHass BennuuHa. [lnmoTHocTh BemiectBa. Cuina — Mepa B3aumopeicTBus Ten. Cuiia - BEKTOpHas
BeJNIMYMHA. JIBUYKEHHUE U CUJIBI.

Cuina ynpyroctu. Cuita Tpennsi. Cuia TshkecTd. 3aKOH BCEMUPHOTO TiAroTeHus. LleHTp TsokecTu.

Hasnenue. AtmochepHoe naienue. 3akoH [lackans. 3akon Apxumesna. Y ciloBHe MIaBaHUs TeJl.

VYcnoBue paBHOBECHUSI TBEPAOTO TENA.

Llemoncmpayuu




1. SIBnenue unepuuu. 2. CpaBHEHHE Macc TeJ ¢ NOMOIIbIO PaBHOIUIEUUX BecOB. 3. M3MepeHue cuibl
no aedopmaruu npyxunbel. 4. CBoiicTBa cwibl TpeHus. 5. CrnoxeHnue cui. 6. SIBneHue HeBecomoctu. 7.
PaBHoBecue Tena, uMeroniero och BpaieHus. 8§ bapomerp. 9. OmnbiT ¢ mapom [lackans.
10. 'mapaBnuueckuii npecc. 11. OnbiThl ¢ Beaépkom Apxumena.
Jlabopamopuvie pabomul u onvimol
1. JIaboparopHas padota «3MepeHrne Macchl Teay.
2. JIabopatopHas pabora «/3MepeHne TUIOTHOCTH.
3. JlabopatopHas pabora «/ccnenoBanue 3aBUCUMOCTH YIUTHHCHHSI CTaTbHOU TIPY>KUHBI
OT MPWJIOKEHHOH cuiibl. OnpeieNieHne KECTKOCTU PYKUHbBD).
4. JlaboparopHas pabota «lccrienoBanue CHUIbI TPSHUSD.
5. JIabopaTtopHas padora «CioKeHUE CHII.
6. M3yuenue yciaoBus paBHOBECHS TeJla, UMEIOILIET0 OCh BPAIICHHUS.
7. U3mepenue pabotsl. Onpenenenne MouHocTy yenoseka. M3zmepenne KIIJ] HakioHHOI mIocKkocTy.
8. N3yuenue konebaHuii MasTHUKA U TPy3a HA MPYKUHE
Jlemoncmpayuu
PeaktuBHOE nBWKEeHHE Mojenu pakeThl.  [Ipoctele Mexanusmbl. HaOmropenwe KkojeOaHUM —Ted.
Halnronenne MexaHM4eCKUX BOJIH.
OMBIT C 2IEKTPUIECKUM 3BOHKOM, TTOMEIICHHBIM IO/ KOJIOKOJI BAKYyMHOTO Hacoca.

Crpoenue BemecrBa. TennoBble siBiaeHus (204)
Crpoenue BemecTBa. OMBITHI, TOKAa3BIBAIONINE aTOMHOE CTPOCHHUE BEIIECTBA. TEIJIOBOE JBIKEHUE
Y B3aMMOJICMCTBUE YACTHUI] BEIIECTBA. ATperaTHble COCTOSHMS BemiecTBa. CBOMCTBA ra3oB, KUJIKOCTEH U
TBEPJIBIX TEJI.
Jlemoncmpayuu
Hubdy3uss B pacTBOpax W raszax, B Boje.Mojenb XaOTHYECKOTO IBIDKCHHUSI MOJICKYJ B Tase.
Mogens OpoyHoBckoro nBrkeHus. CrersieHue TBEpABIX Tei.lloBblmieHre AaBIeHUS BO3AyXa IpH
HarpeBanuu.Pacmupenue TBEpAOro Tena mpu HarpeBaHuU.JleMOHCTpanus 00pa3loB KPUCTAUTHUECKHX
ten.JIeMOHCTpalusi MOJENEH CTPOCHHUS KPUCTAUIMYECKUX Tell. TemaoBoe paBHOBecue. Temreparypa.
Buyrpennsis sneprus. Pabora wu Temomepenmavya. Buael Teronepegaun. KoamdecTBO TEIUIOTHI.
[Tapoo6pa3zoBanne u koHacHcauus. HMcmapenme. Kunenwme. Braaxuocts Bo3myxa. IlmaBiaenue wu
KpUCTAJUTM3allusl. 3aKOH COXpaHEHHWs SHEPTHMHM B TEIUIOBBIX IMporieccax. IIpeoOpazoBaHus SHEpPruM B
ternoBbix MamrHax. KII/[ TemioBoi MammHbl. DKOJIOTrHYECKUE
POOJIEMBI TETUIOAHEPTETUKH.
Jlemoncmpayuu
1. Ilpunnun aeiictBus TepMomMeTpa. 2. TennonpoBOHOCTh pa3iuyHbIX MarepuasioB. 3. KoHBeKIus B
KUAKOCTAX M razax. 4. Temnomepemada mytéM maiaydeHus. S. SIBaenme wucmapenus. 6. IlocTosHCTBO
TEMIEePaTypbl KUIEHUS XUJKOCTH IMpPH MOCTOSIHHOM JAaBieHUH. 7. IloHmkeHue TemiepaTypbl KUIEHUS
YKUJIKOCTH TIPU NOHWKEHUM JaBieHus. 8. KoHieHcalus mapoB BoAbl HA CTaKaHE CO JIbJIOM.
Jlabopamopusie pabomul u onvimul
1. JlabGopatopHast pabota «MH3mepeHue yoenvHoOUu menioéMKocmu eewjecmea. H3yuenue 61eHuUs.
meniooomenay
2. JlabopaTtopHas pabota «M3mepenue 61axicHOCmMU 8030VXA»

TemaTnueckni miaH

Ne Hanmenos Moynb paboueit mporpaMMbl BOCIIUTAHHS VYue6 | Kontpon | IIpaktuue
pasze aHue «IIIKOIBHBIN YPOK» HBIE bHBIE cKas
JIOB U | pAa3fcIiIOB qacel | pPabOTHI 4acThb
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