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IHosicHuTEJILHAS 3aIIUCKA

Jannas paboyas mporpamma 1o y4dyeOHOMY npeameTry — «Duznkay
OpMEHTUpPOBAaHA Ha ydyalluxcs 7 Kjiacca, COCTABIECHA W Peaju3yeTcsi Ha OCHOBaHUU
CIEIYIOUINX TOKYMEHTOB:

. paboueit mporpammbl A.B.Ilepoiikun, H.B.®unonosuy, E.M.I'yTHuk //
dusuka 7-9xinacca: padoune nmporpammsel / cocT. E.H.Tuxonosa - M.: [Ipoda, 2015).
[Tpumepnas nporpamma o ¢pusuke ais 9 kinacca (3 yaca B Heneno) / E.A. Kopausona.
— benropox: U3narensctBo ben PO, 2016T.

UHCTPYKTUBHO-METOAMYECKOro nuchbmMa «O MpenojlaBaHuM MpeaMeTa
«Dusuka» B B 00111€00pa3oBaTeIbHBIX YupexkaeHusax benropoackoi oomactu B 2023-
2024 yyeOGHOM TOY»;

. NOJIOKEHHUsI O pabouel mnporpamMme Yy4eOHBIX KYypCOB, MPEAMETOB,
TUCIUIUIMH (MOyJeil)oOieo0pa3oBaTenbHOr0 yupexaenus(npukaz Ne§19 ot 23
mapta 2010 r. nmemaprameHTa oOpa3oBaHUSI, HAyKHM M MOJIOJAEKHON TOJIUTUKU
benroposckoii o61actn).

. U MpUBEJIEHA B COOTBETCTBUE C (he/iepaibHON pabouelt mporpaMMo 1o
¢usuke (QenepanbHBIX OCHOBHBIX O00pa30BaTENIbHBIX MPOTPAMM, YTBEP)KICHHBIX
npuka3zom MunucrepctBa [Ipocsemenust PO ot 18.05.2023r Ne370
[Iporpamma coctaBiieHa Ha ocHOBe DYHIAMEHTAJIBHOTO si/ipa COJAEPKaHUsI OOIIEeTo
oOpazoBanus u TpeboBaHMil K pe3ynbTaTamM 00y4deHus, pecTaBiIeHHbIX B CTaHaapTe
OCHOBHOTO 00111ero oOpa3zoBanus. [IporpamMmma onpezensieT coaepkanue u CTpyKTypy
y4eOHOro MmaTepuaia, MOCIEAOBATeNbHOCTh €r0 M3Yy4eHHs, MyTH (OpMUPOBAHUS
CUCTEMBbl 3HAHHMM, YMEHHH W CHOCOOOB NEATEIbHOCTU, Pa3BUTHUS, BOCHHUTAHUS U
COLIMATTU3AINH yUaluXxcs. [Tporpamma MOJXKET HCIIOJIb30BAThCS B
0011e00pa3oBaTeIbHBIX YUEOHBIX 3aBEICHUSAX PA3HOTO MPOdIIIAL.
eau nsyvyenuss Gu3NKM B OCHOBHOM IIKOJIE CJIEAYIOIIHE:

- YCBOCHHE YYAIIMUMHCS CMBICIIa OCHOBHBIX TOHATUM W 3aKOHOB (U3HKH,
B3aMMOCBSI3U MEKy HUMH;

- dbopMHUpOBaHUE CUCTEMBI HAYYHBIX 3HAHUHN O TIPUPOJIE, €€ (PyHIaMEeHTATbHBIX
3aKOHax JUIsl TIOCTPOCHUS TMPEJICTaBICHUA O (U3MUECKON KapTUHE MHpa; -
cUCTeMaTu3alus 3HaHUM O MHOrooOpasuu OOBEKTOB M SBICHUM HPUPOIBI, O
3aKOHOMEPHOCTSIX IMPOLECCOB U O 3aKOHaX (PU3UKU JJIsI OCO3HAHMS BO3MOXKHOCTHU
Pa3yMHOTO HCIIOJb30BaHUSl JOCTH)KEHHUH HAyKM B JajbHEHIIEM pa3BUTHH
[TMBUTU3AIINY;

- dopmupoBanue yOE€XKIEHHOCTH B TO3HABAEMOCTH OKPYKAIOIIEro MHpa H
JOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 U3yUYEHUS;

- OpraHu3anys 3KOJIOTMYECKOTO0 MBIIUIEHUS W LIEHHOCTHOTO OTHOIIEHMS K
IPUPOJIE;

-pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs, a
TaKkKe HHTEpeca K pacCIlMpPEHUI0 W YriIyOJeHuto (U3MYecKuX 3HaHWU U BbIOOpA
bu3uKH Kak npoUIbHOTO IpeIMETa.



JlocTikeHne Lened o0ecrneunBacTCsl pelIeHUEM CIEAYIONNX 3aja4: -3HaKOMCTBO
yYalUXcsl ¢ METOJIOM HAay4HOI'O MO3HaHUS M METOJaMH UCCIEN0BaHUS OOBEKTOB U
SIBJICHUU TIPUPOJIBI;

- npuoOpeTeHne y4alluMUCs 3HAaHMM O MEXaHMYECKUX, TEIUIOBBIX,
AJEKTPOMArHUTHBIX W KBAaHTOBBIX  SBJICHUSX, (U3WYECKUX  BEIUYMHAX,
XapaKkTePU3YIOUIUX ITU SIBJICHUS;
- dbopMupoBaHuEe y ydalMXcs yMEHUU HAOMIOAaTh MPUPOJHBIC SBICHUSA U
BBITIOJIHATh OMBITHI, JIAOOpAaTOPHBIE PA0OTHl U IKCIIEPUMEHTAIIBHBIC HCCIICA0BAHUS C
UCIIOJIb30BAHUEM  HM3MEPUTEIBHBIX  MNPUOOPOB, IIUPOKO  MPUMEHSEMBIX B
MPAKTUYECKOM KU3HU;
- OBJIQJICHUE YYAIIIUMUCS TAKUMHU OOIIEHAYYHBIMU MOHATUSIMU, KaK MPUPOTHOE
SIBJICHUE, DMIIUPUYECKUA YCTAaHOBJIEHHBIN (akT, MpobdiiemMa, TUIOTe3a, TEOPETUICCKUM
BBIBO/I, PE3YJIbTAT SKCIIEPUMEHTAIILHON TPOBEPKHU;
- NOHMMAaHWE YYalllUMUCA OTJIMYMK HAay4YHbIX JAaHHBIX OT HEMPOBEPEHHOM
uH(dOpMaIH, IEHHOCTU HAYKH ISl YIOBICTBOPEHUS OBITOBBIX, IPOU3BOICTBEHHBIX U
KyJIbTYPHBIX TOTPEOHOCTEH YemoBeKa.
B nensix peanuzanuu aBTOPCKUX IMOJXOJ0B BHECEHBI MU3MEHEHHUS MO CPABHEHUIO C
aBTOPCKOM mporpaMmmoit (MeHee yem Ha 20%):
B pazzaene «llepBoHadaibHbIE CBEACHUS O CTPOCHUHU BEIIECTBA» 3a4ET 3aMEHEH
KOHTPOJIBHOM paboToil nmo Teme: «IlepBoHayanbHbIE CBEJECHUSI O CTPOSHUU BEIIECTBAY
NpOoXOoXKIAeHUE pa3zaenoB «B3zanmopeiicTBue ten», «Pabota U MOITHOCTh. DHEPTUA» U
«IToBTOpEHME)» YMEHBIIEHO HA | yac;
B pazzen «JlaBieHue TBEpIbIX TeN, KUIKOCTEH M ra3oB» go0aBiieH | yac B CBS3H C
00JBIINM 00BEMOM TEOPETHUECKOTO MaTepuara;
B pazzene «/laBmeHue TBEpAbIX TEII, KUIKOCTEH U ra30B» 3a4E€T 3aMECHEH KOHTPOJIbHOU
paboToii 1o TeMe: «JlaBieHne TBEPABIX TN, )KUIKOCTEH 1 ra30B»
B paznene «PaboTa u MOIHOCTE. DHEPTHs» 3a4eT 3aMEHEH KOHTPOJIbLHON paboToil 1o
teme: «PaboTa u MOIIHOCTh. DHEPTUSI»

VYBenuueHne 4acoB HAMpaBiIeHO HA 0000IICHUE M CHCTEMATU3AIUI0 3HAHUHN U
YMEHHUH, KOTOPBIMH JIOJKEH OBJIAJETh YUYAIHUICS 110 JaHHOU TEME.
JIns peanu3zanuu nporpaMMBbl UCIIOIB3yeTCsa YMK:

1. ®wusuka. 7 knacc. YueOnuk (aBtop A.B. Ilepbimkun);

2. ®wusuka. Jlunaktudeckue matepuanbl. / kiacc (aBropsl A.E. Mapon, E.A.
Mapon);

3. @wusuka. Meronnueckoe nocodue. 7 kiacc (aBtop H.B. ®unonosuy);

4. dumzuka. Pabouas Tterpamp. 7 KJIacC (aBToper T.A. XaHHaHOBa,

H.K. XaHHaHOB);

5. ®uzuka. Tectsl. 7 knacc (aBtopel H.K. Xannanos, T.A. XaHHaHOBa);
6. ®dwusuka. CO0pHUK BOIMPOCOB U 3a1a4. 7 kiacce (aBropel A.E. Mapon, E.A. Mapon);

[.DNEeKTPOHHOE MPUJIOKEHUE K YUCOHUKY.



B TeyeHnn roma BO3MOXKHBI HM3MEHEHHMS KOJIMYECTBA YacOB Ha H3YYCHHE TEM
IpPOrpaMMBbl B CBSI3H C COBIAJICHUEM YPOKOB PACIHCAHUS C MPA3THUYHBIMHU JTHSIMHU,
KaHUKYJSIPHBIMH ~ JHSIMH W JPYTUMH  OCOOEHHOCTSAMHU  (PYHKIIMOHUPOBAHUS
00pa30BaTEIbHOrO YUPEKIACHUS.

BreinmosiHeHMe  JAHHOW  OPOTrpaMMBbl  NPEAYCMATPUBACT  HUCIOJIb30BAHUE
CJIEIYIOUINX TEXHOJIOTHI, JOPM U METO/IOB MPENOIaBaAHUS (PUBHUKU:
JIMYHOCTHO-OPUEHTHUPOBAHHOE O0yuYeHue, NpobieMHOe OOydeHue, IPOEKTHAS
TEXHOJIOTHUS, TEXHOJIOTHSI TECTHUPOBAHUS, CAMOCTOSITEIbHOE M3YyYEHHE OCHOBHOHU U
JOTIOTHUTENIbHOM JIUTEPaTyphl, dKCIEPUMEHTAJIbHbBIE 3a/IaHUS.
Cpoxku peanuzaruu nporpammbl ¢ 01 centsbps 2023 roma mo 25 mas 2027
roja.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

W3yyenue (Qu3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs HANpaBiICHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METANpEeJIMETHBIX W TMPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe u3yueHuss (pU3MKM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs Y
oOyudarorierocst OyayT coOpMUPOBaHbI CIETYIONINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:
. 1) naTpUOTHYECKOTO BOCIIUTAHUS:

e  — TMPOSIBJIICHUWE WHTEpeca K UCTOPHHU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3IecCKol HAYKH,

e  — LIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;
e 2) rpamaaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e  —TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUYNMBIX H
ATUYECKUX TPOOJIEeM, CBA3aHHBIX C TPAKTUYECKUM TPUMEHEHHUEM JOCTIKEHUU
buzuky;

. — OCO3HAHHWE BAXHOCTU MOPAJIBbHO--OTUYECKUX IPUHLUIOB B AEATEIBHOCTHU
YYEHOI0;

. 3) 3cTEeTUYECKOr0 BOCIIUTAHUSA:

. — BOCTIPUATHE ICTETUYECKHX KA4YeCTB (PU3NUYECKOW HAayKH: €€ TapMOHHYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

o 4) HEHHOCTH HAYYHOI'0 MO3HAHUA:



e  — OCO3HaHUE IEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOIO0 HHCTPYMEHTa
[I03HAHUS MHUpaA, OCHOBBI DPA3BUTHUS TEXHOJIOTHUM, BaXHEUIIEH COCTaBIAIOLIEH
KYJIBTYpBI;

e  — pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTH, HMHTEpPECa K HCCIEI0BATEIbCKON
NeSTENbHOCTH;

. 5) popmupoBaHusi KyJbTYPbI 310POBbS U SMOLUMOHAJIBLHOIO 0JIAT OOy YMS:

. — OCO3HaHME IIEHHOCTHM Oe3omacHoro o6Opa3a KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAXKHOCTH IMPaBUJI 0€30MTaCHOTO MOBEJCHUS HAa TPAHCIIOPTE,
Ha JIOpOrax, ¢ AICKTPHUUSCKUM M TeIIOBBIM 000PY0BAHUEM B JOMAITHUX YCIOBHSX;

e — copMHPOBAHHOCTH HaBbIKA peiekcru, MPU3HAHUE CBOETO MIpaBa Ha OIITUOKY
U TaKOTO K€ MpaBa y APyroro 4eaoBeKa;

e  6) TPYAOBOr0 BOCIIMTAHUSL:

e — AKTHBHOE y4YacTHE€ B pPCIICHUM NPAKTHYECKUX 3aaa4 (B paMKaxX CEMbH,
o0pa3oBaTeIbHOM OpraHu3allK, rOopojaa, Kpas) TEXHOJOTMYECKOM U COIMAIbHON
HAIPABJICHHOCTH, TPEOYIONINX B TOM YHCIEe U (PU3NUECKUX 3HAHU;

e  — MHTEpeC K MPAKTUYECKOMY U3YUEHHIO MPOPECCUl, CBA3aHHBIX C PUUKOI;
e 7) 3KOJI0OTHY€CKOr0 BOCTIUTAHUS:

. — OpHUEHTalMs Ha TpUMEHEHHE (PU3MYECKUX 3HAHWUW JJIs1 pelieHus 3ajaad B
00JIacTH OKPYKAIOIIEeH CpeJbl, TUIAHUPOBAHHUS IMOCTYIKOB M OIICHKH MX BO3MOXKHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

e  — OCO3HaHHE TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeH uX
pelieHus;

. 8) amanTanuMM K M3MEHAKIIUMCH YCJIOBHAM COLHAJIBHOW U NPHUPOAHOM
cpeabl:

. — TOTPEeOHOCTh BO B3aWMOJEHCTBUM TIPU BBIMOJTHCHUH WCCICIOBAHUN W
MPOCKTOB (PU3NYECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY W 3HAHUSAM JPYTHX;

e — TIOBBIIIEHHE YPOBHSA CBOEM KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO
NEeSATEeNbHOCTD;
. — nOTpeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hclie (POPMYIUPOBATH

nacu, IMOHATHA, TUIIOTE3bI O (1)I/ISI/IIIGCKI/IX 00BEKTaxX M SBJICHHUAX,

. — OCO3HaHMe AeHUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH B 00JacTH
busuky;



e  — IUIAHUPOBAHHUE CBOETO PA3BUTHsI B MPUOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUI;

U — CTPEMJICHUC aHAJIUM3HUPOBATH U BBIABIIATH B3AUMOCBA3U IIPUPOABI, O6I_HCCTBa 151
O9KOHOMHMKH, B TOM HHUCJIC C UCIIOJIb30BAHUCM (1)I/IBI/I‘I€CKI/IX 3HaHHfI;

. — OLIEHKAa CBOMX JEUCTBUM C Y4YETOM BIUAHUSA HA OKPYXKAIOLIYIO Cpexdy,
BO3MOXHBIX TJI0OQJIBHBIX MMOCIIEICTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe OoCBOCHUS MporpaMMbl 1O (H3UKE HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBanuss y oOydarwmierocss OyayT cQopMHpOBaHbBl  MeTalpeJIMeTHBbIE
pe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIbHBIC YHUBEPCAIbHBIC YYCOHBIC NEHCTBUSA,
KOMMYHUKAaTUBHBIC  YHHUBEpPCAJIbHBIC  ydeOHBIC  JCHCTBUSA,  pETYJISTUBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJornuecKkue 1eicTBUA:
e BBISABIISTH U XapaKTePHU30BaTh CYIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBJICHUI);

e YCTaHABJIMBATh CYIIECTBCHHBIM MPHU3HAK KJIACCU(PUKAIIMK, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

e BBIBIATH 3aKOHOMEPHOCTH U MMPOTHBOPEUHS B pacCMaTpuUBaeMbIX (aKkTax, TaHHBIX U
HAOJIIOICHUSIX, OTHOCSAIIUXCS K (DU3UUECKUM SBIICHUSM;

e BBIIBJIATH IIPUYUHHO--CICACTBCHHBIC CBA3U IIPH U3YyUYCHHUU (1)I/IBI/II‘I€CKI/IX SIBICHUU U
IIponeccCoB, ACJIaATb BBIBOJAbLI C MCIIOJIB30BAHUCM JACAYKTUBHBIX W HHIAYKTHBHBIX
YMOSaKqueHHﬁ, BBIABHUT'aTh T'MIIOTE3bI O B3AUMOCBA3AX (I)I/ISI/I‘IGCKI/IX BCIIMYHH,

e CaMOCTOSITENIBHO BBIOMpATh CHOCOO pemieHus y4ueOHoW (U3HUecKo 3a7adu
(cpaBHEHHE HECKOJIBKMX BAapUAHTOB pPEIICHHS, BHIOOp HamOosiee MOIXOMSIIEr0 C
YIETOM CaMOCTOSITEIILHO BBIJICICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.
e HCHOJB30BAaTh BOMPOCHI KAK UCCIEA0BATEIbCKIUN HHCTPYMEHT MO3HAHHS;

e TMPOBOJAUTH IO CAMOCTOATEIBHO COCTABJICHHOMY IUIAHY OIbBIT, HECIOXHbIN
(bH3HUYECKHA SKCTIEPUMEHT, HEOOJIBIIIOE HCCleI0BaHNEe (DU3NISCKOTO SBJICHNS,

e OILICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh UH(POPMAIUIO, TTOJIYUYEHHYIO B X0
WCCIIEIOBAHUS WU SKCIIEPUMEHTA;



CaMOCTOSITEIbHO  (popMyJUpOBaTH OOOOIIEHHUS W BBIBOABI IO pe3yjibTaTaM
MPOBEIEHHOTO HAOIIOACHMSI, OIIbITA, UCCIEOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaIbHEHIIIEE pa3BUTHE (PU3UUECKUX MTPOIIECCOB, & TAKKE
BBIJIBUTATh MPETOIO0KEHHUS 00 UX Pa3BUTUU B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHATh Pa3jIu4yHblE METOJbl, MHCTPYMEHTHI U 3alpoChl MPU MOUCKE U OTOOpe
MH(OpMAIUU I JAHHBIX C YYETOM MPETI0KEHHON yueOHOM Ppu3nueckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIUIO PA3TUUHBIX
BUJIOB U (pOPM MPEICTABICHHUS,

CaMOCTOSITEJILHO BBIOMpPATh ONTUMANIbHYIO (hOpMY MpEACTaBICHUS UHPOPMAIUU U
WUTIOCTPUPOBAThH PellacMble 3aJlauyd HECJOXKHBIMH CXEMaMH, JuarpamMmMaMH, WHOU
rpaduKoil 1 UX KOMOMHAIIUSMHU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B XO0A€ O6CY}KJICHI/ISI yqe6H0ro Matcpualia, pe3yjibTaTOB J'Ia60paTOpHBIX pa60T u
IMPOCKTOB 3a1aBATh BOIIPOCKHI 11O CYIICCTBY O6CY>K}1&€MOI>1 TEMBI U BBICKA3bIBaTh UJICH,
HaAOCJICHHBIC Ha PCIICHUC 3ala4d U ITIOAACPKAaHUC 01aroxe1aTeIbHOCTH 06H_ICHI/I}I;

COIIOCTABJIATL CBOU CYXIACHUA C CYXICHUAMU OPYIrUX YYaCTHHUKOB JHaJiora,
O6Hap}7)KI/IBaTI> pas3induc u CXOACTBO HO3HHHﬁ;

BbIPa’XXaTb CBOIO TOYUKY 3pCHUA B YCTHBIX U IIMCBMCHHBIX TCKCTAX,

nyOJIMYHO TPEACTaBIATh PE3YJbTaThl  BBIMOJHEHHOTO (PU3MYECKOTO  OIbITa
(3KCTIEpUMEHTA, UCCIICI0BAHUS, TPOCKTA);

MIOHUMATh ¥ HMCIIOJI30BaTh MPEUMYIIECTBa KOMAHJIHONH ¥ WHIUBUAYIBHON paOOTHI
P PEIICHUH KOHKPETHOU (Pu3nIecKoit mpoOIeMBbl;

MPUHAMATh IICJIM COBMECTHOM JCSATEILHOCTH, OPraHW30BBIBATH IEHCTBHSA IO €&
JTOCTHXKCHHUIO: pacTIPEICIIATh POJIH, O0CYKIaTh MPOIIECCHI M Pe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, HOCTUras KA4YECTBEHHOrO pe3yJibTaTa MO CBOEMY
HANpPAaBJIECHUIO U KOOPIMHUPYS CBOU ACHUCTBUA C APYTMMH WICHAMHA KOMAaH/IbI,

OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOmMMUNA TPOAYKT TO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(OPMYIHMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH

CﬁMOOpFaHI/I3aIII/ISI:



BBISIBJISITh TIPOOJIEMBI B KU3HEHHBIX W Y4YEOHBIX CHUTYyalUsX, TPEOYIOMUX IS
penieHus GU3NUEeCKUX 3HaAHUM;

OPUEHTUPOBATHCS B PA3NMYHBIX MOAXOAAX NMPUHATUS PEIICHUA (MHIUBUIYaJIBHOE,
MPUHATHE PELIECHUs B TPYIIE, IPUHITHE PEIIEHUN TPYHIION);

CaMOCTOSITEJILHO COCTABJIATH AJITOPUTM pElIeHHs] (PU3UUECKON 3alayu WU IJIaHa
UCCJEI0OBAHUS C YYETOM HMEIOIIMXCSA PECYpCOB UM COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NPEAJIaracMble BAPUAHTHI PELICHUN;

ACJIaTh BBI60p Hu 6paTB OTBCTCTBCHHOCTD 34 PCHICHUC.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJICKT:

AaBaTh AJICKBATHYIO OIICHKY CUTYAllUU U MPCAJIaraThb IJIaH eé N3MCHCHMUSI,

OOBSACHATh NPUYUHBI JOCTUKEHUS (HEJOCTHXKEHHUS) PE3YIbTaTOB JAESTEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPCKTUBLI B ACATCIbHOCTD (B TOM YHUCJIC B XO/J BBIITIOJTHCHUA (1)1/131/I"I€CK01“0
HCCIICAO0BAaHUA HIIN HpOCKTa) Ha OCHOBC HOBBIX O6CTO$IT€JILCTB, N3MCHUBIINXCA
CHTyaHHﬁ, YCTaHOBJICHHBIX OIHI/I6OK, BO3HHUKIINX prHHOCTeﬁ;

OOCHUBATBb COOTBCTCTBUC PC3YyJIbTaTa LCIIN U YCIIOBUAM,

CTaBUTH ce0s1 Ha MECTO APYTroro 4€jI0oBCKa B XOJ€ CIIOPa WK JUCKYCCHUH HAa HAYYHYIO
TEMY, IOHUMATh MOTHUBbBI, HAMCPCHUA U JIOTUKY OPYyIroro;

npu3HaBaTh CBOE MpPaBO Ha OMMOKY NpH peuieHuu (U3MYECKUX 3aJad Wi B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIOTO.

INPEAMETHBIE PE3YJIBTATBI

K koniy oby4yenust B 7 kiaacce npeaMeTHbIE Pe3yJbTaThl HA 6a30BOM YPOBHE JODKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH Yy 00YUAIONIUXCS YMEHUIA:

UCIIOJIb30BaTh TMOHATHA: (HU3MYeCKHe U XUMUYECKUE SIBIICHUS, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIENb, THUIOTE3a, SAUHUIBI (DU3UIECKUX BEITUYUH, aTOM, MOJICKYIIa,
arperaTHbIe COCTOSHUS BemiecTBa (TBEPIOE, )KHUIKOE, Ta3000pa3HOE), MEXaHUIECKOE
JIBUWKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSMOJIMHEHHOE), TPaCKTOPHS,
paBHOJACHUCTBYIOMAs cuia, Aedopmanms (ympyras, IacTHYecKas), HEBECOMOCTh,
COOOIIAIOIINECS COCYIbL;

paznuuath saBieHUs (Auddy3us, TENIOBOE€ JIBIXKEHUE 4YacTHUI[ BELIECTBa,
PaBHOMEpPHOE JIBUKEHUE, HEPABHOMEPHOE JBIKEHHE, WHEPIUS, B3aUMOJCHCTBHE
TEeJ, paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHOM OChIO BpallleHus, Mepeiada JaBieHus
TBEPJBIMU TEJIAMU, KUJKOCTIMHU U Ta3aMH, aTMOC(EpHOE JaBlieHHE, MIaBaHUE Te,
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MPEBPAILECHNU MEXaHUYECKON SHEPTUH) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBJICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUM B OKPYKAIOIIEM MUPE,
B TOM uucje GU3HUECKHE SIBICHUS B MPUPOJIE: MPUMEPHI IBUKEHUS C PA3TUUYHBIMU
CKOpPOCTAMU B JKMBOW M HEXUBOW NPUPOJE, NEHUCTBUE CUIIBI TPEHUs B IPUPOAE U
TEXHHUKE, BIMSHUE aTMOC(EPHOro JaBi€HUS Ha >KMBOM OpPraHu3M, IUIaBaHHE phIO,
pBIYard B Tejie 4eJ0BeKa, PU ITOM NEPEBOAUTH MPAKTUUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKU) (DU3NYECKUX SIBJICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA TEJ U PUBUUECKUE SIBJICHUS, UCTIONB3YS PU3HUECKUe
BEJIMYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPETHSS
CKOpPOCTb, CHJIa YIPYIOCTH, CHJa TS)KECTH, BEC TeEJla, CWJIA TPEHHUs, IABJICHUE
(TBEpmoro Temna, >KUJIKOCTH, raza), BhITAIKWBAIONIAs CUJIa, MEXaHMUYecKas pabdorta,
MOIITHOCTh, IIJIEYO CHJIBI, MOMEHT CHWIbI, KO3(D(PHUIIUEHT TOJE3HOT0 JEUCTBUS
MEXaHU3MOB, KHHETHYECKas U MOTCHI[MAIbHASI SHEPTHsl), PU OMUCAHUM TTPABHIIBHO
TPaKTOBaTh (HU3NYECKUN CMBICIT HCMOJIB3YyEMbIX BEJIMYHMH, WX OOO3HAYCHUS W
eIUHUIIBI (PUBMYECKUX BEJIIMYMUH, HAXOJIUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYI0 BEIUYUHY C JPYTMMH BEJIMYMHAMHU, CTPOUTh TpauKu H3yUYeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBa Tell, (DU3UUYECKUE SIBJICHUS U TMPOILIECCHI, HCIOIb3Ys
IpaBWJIa CIOXKEHUS CUJl (BIOJIb OJTHOM MpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, IpaBWIO paBHOBecHs priuara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUS MEXaHWYECKOM OHEpPruM, MpU OSTOM JaBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUYECKOE BHIPAKECHUE;

OOBSACHATh (PU3WYECKUE SBIICHUS, MPOIECCHI M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyalluil  MNPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH
MIPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh O0BICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢
ormopoii Ha 1-2 U3y4eHHBIX CBONCTBA (PM3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA UITU
3aKOHOMEPHOCTH;

pemiath pacy€THhIC 3a7aud B 1—2 NEWCTBUS, WCTONB3YsS 3aKOHBI U (HOPMYIIBI,
CBs3BbIBAaIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJaud
3aMHUChIBaTh KPATKOE YCJIOBHE, TOJICTABIATh (PU3MUECKHE BETUYMHBI B (POPMYIIBI U
MPOBOJIUTH PACUEThI, HAXOJAUThH CHPABOYHBIE JAHHbIE, HEOOXOAUMBIE JJISl PEIICHUS
3a/1a4, OIICHUBATh PEATUCTUYHOCTD TOTYYCHHOU (PHU3NIECKOIN BEITMYNHEI;

pacro3HaBaTh MOPOOIEMBI, KOTOPbIE MOXXHO PEIINTh MPU MOMOIIM (PU3UUECKUX
METOJIOB, B ONHCAaHUU MCCIEIOBAHUSA BBIACHATH MPOBEPSIEMOE MPEANOJIOKECHUE
(rumore3y), pasznuyaTh U MHTEPHIPETUPOBATH MOJYYEHHBIH pPe3yibTaT, HAXOIUTb
OIIMOKYU B XOJI€ OIbITA, JeJaTh BEIBOJABI 10 €0 pe3yJibTaTaMm;



MIPOBOJUTH OMBITHI 10 HAOIIOAECHHUIO (PU3UUECKUX SBICHUN WIH (PU3NYECKUX CBOICTB
Ten: (OpMyIUpPOBaTh MPOBEPSEMbIE MPEIINONIOKEHUS, COOMpPATh YCTAHOBKY W3
MPEII0KEHHOT0 000PYI0BaHUs, 3alIUCHIBATh X0/ OIbITa U (POPMYIUPOBATH BBIBOJIBI;

BBITIOJTHSATH MPSMbIC U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MAacChl Tella, 00bEMa, CUITBI U
TEMIIEPATypPhl C UCIIOJIB30BAHUEM AHAJIOTOBBIX M MU(PPOBBIX TPUOOPOB, 3aIUCHIBATH
MOKa3aHus MpuOOPOB ¢ yUETOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH U3MEPEHUH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJAHOW (PM3HUECKOW BEIMYHMHBI OT JIPYToil ¢
UCIIOJIb30BAaHUEM  NPSIMBIX  U3MEPEHUU  (3aBUCUMOCTH  IMYTH  PaBHOMEPHO
JNBHXKYILIETOCS TEJIa OT BPEMEHU JIBUIKECHMS Teja, CUJIbl TPEHUS CKOJIBKEHUS OT Beca
TeNa, KauecTBa OOpabOTKM MOBEPXHOCTEH Teld M HE3aBUCUMOCTU CHJIBI TPEHHS OT
IUIOIIAAN CONPUKOCHOBEHMS TEJ, CHJIBl YIPYIOCTH OT YAJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOLIEH CHJIBI OT 00bEMa MOTpY>KEHHOM YacTU Tela U OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTM OT IUIOTHOCTH TeJla, OT TIyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TeJNo, YCIOBHM IJIaBaHUs TeJl, YCIOBUN paBHOBECHS pblyara U OJIOKOB),
y4acTBOBAaTh B IUIAHMPOBAHUM Y4E€OHOTO HCCIIEIOBAaHUS, COOMpPATh YCTAHOBKY U
BBITIOJHATh U3MEPEHHUS, Ceaysl MPEeIIOKEHHOMY IJIaHy, (PUKCUPOBATh PE3YJIbTAThHI
MOJIYYEHHON 3aBUCUMOCTH (DM3HUECKUX BEJIMYMH B BUJE MPEIJIOKEHHBIX TaOIUI U
rpa(uKoB, AeIaTh BBIBOBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS;

IPOBOAUTh KOCBEHHBbIE H3MEpeHUs (U3MYECKUX BEIWYUH (IJIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPAOrO Teja, CHUJIa TPEHMsS CKOJIBKEHUS, [aBJICHHUE BO31yXa,
BBITAJIKUBAIOIIAS CWJIA, JCHCTBYIOLIAs Ha TMOTPYXKEHHOE B JKUAKOCTH TEJIO,
K03 (OUIIMEHT T0JIE3HOTO IEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEeAys MPEII0KEHHON
WHCTPYKIIMH: TIPH BBITIOJIHEHUH U3MEPEHUN CcOoOUpaTh HKCIEPUMEHTATBHYIO
YCTAHOBKY U BBIYMCIISITh 3HAUCHUE NCKOMOW BEJIMYMHBI,

coONoMaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opyTI0BaHUEM;

YKa3bIBaTh TMPUHIUIBI JCHUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, 0apPOMETp, phluar, MOABUKHBIA U
HETOIBI)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepru30BaTh MPHUHIIUIBI JACHUCTBUS HM3YyYEHHBIX NPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOW HAa WX OMUCAaHUs (B TOM YHWCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIOIIPOBO/IA, TUAPABINYECKAN MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PM3UUECKHUX SBJICHUA M HEOOXOIUMBIC
¢dusznueckre 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpPUMEPHl (HAXOAUTh HHGOPMALMIO O TMPUMEPAX) MPAKTUIECKOTO
UCIOIb30BaHUsl (U3UYECKUX 3HAHUI B IMOBCEIHEBHOM JKM3HU I OOEcreyYeHUus
0€30MacHOCTH TpU OOpallleHuu ¢ MNPUOOpaMU U TEXHUYECKUMH YCTPOWCTBaMHU,
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COXpaHEHHMsI 3JIOPOBbSI U COONIOJIEHHUS HOPM SKOJOTMYECKOTO TMOBEJICHUS B
OKPYKAIOIIEN CPEAE;

OCYIIECTBIISITh OTOOP HMCTOYHUKOB MH(popmanuu B MHTEepHETE B COOTBETCTBHM C
3aJJaHHBIM [IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMECIOIIMXCS 3HAHUW U IIYTEM
CpPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBLACNATH WH(GOPMAIMIO, KOTOpas SBISETCS
MPOTUBOPEUYUBON UIIM MOXKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUH YYE€OHBIX 3aJlaHU  HAyYHO--TIOMYJSIPHYIO
JTUTEPaTypy (PU3NYECKOTO COJEpKAaHMs, CIPAaBOYHbIE MaTepuajbl, PEeCypchbl CETU
Wurtepuer, BnajgeTh NpuéMaMH KOHCIEKTUPOBAHHUS TEKCTa, NpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
UCTOYHUKOB MH(MOpMAIUU PU3NYECKOTO COJIEPKaHMs, B TOM YUCIIe MyOIMYHO /1e71aTh
KpaTKue COOOIIEHU O pe3ysIbTaTaxX MPOEKTOB WJIK Y4EOHBIX UCCIIEI0BAHUM, IPU 3TOM
IPaMOTHO UCIOJIb30BaTh HW3YYEHHBIM TMOHATUIHBIA anmapar Kypca (U3HKH,
CONPOBOKJATh BBICTYIIJIEHUE MPE3EHTALIUEH;

IIPU BBITIOJIHEHUH YYEOHBIX TPOEKTOB M UCCIIEIOBAHUMN paclpeiesiaTh 00sI3aHHOCTH B
IpyIIe B COOTBETCTBUM C IIOCTaBICHHBIMM 3aJa4aMH, CIEIUTH 3a BBIIOJIHECHUEM
IUIaHa JEWCTBUM, a/JleKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTD
IPYIIIBI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE, YUYUTHIBas MHEHMHE
OKPYKaIOIIUX.

K xoHIy oO0y4yeHust B 8 Kiaacce mpeaIMeTHbIC pe3yJIbTaThl Ha 0A30BOM yPOBHE JOJKHBI
OoTpaXkaTh C(OPMHUPOBAHHOCTH Y OOYJAIOITUXCS YMCHHIMA:

UCIIOJIB30BATh MOHSATHUS: Macca U pa3MePbl MOJIEKYJI, TEINIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAITMYECKUE U amop(dHbIe Tena,
HACBIIIEHHBII YW HEHACBIIICHHBIM Map, BIAXHOCTh BO3lyXa, TEMIEpaTypa,
BHYTPEHHSSI SHEPTUS, TEILUIOBOW JBUIATENb, HIEMEHTAPHBIN JICKTPUUYECKUAN 3aps,
3JEKTPUYECKOE TT0JIE, MPOBOJIHUKH U AUIIEKTPUKH, IIOCTOSHHBIN SJIEKTPUUECKUN TOK,
MAarHuTHOE ITOJIE;

pasznuuath SIBJIEHUS (TEIUIOBOE pPACIIMPEHHE U CXKaTue, TeIionepeaaya, TEIIOBOE
paBHOBECHE, CMAYMBAaHUE, KANWUISPHBIC SBJICHUS, WCIAPEHUE, KOHACHCALUA,
IJIaBJICHWE,  KpUcCTau3alusi  (OTBEpAEBaHUE),  KUIIEHHE,  TeIjonepeaavya
(TerIoNpOBOJHOCTh, KOHBEKIIMS, U3IIYUYEHHUE), DIEKTPpU3ALUs TEJl, B3aUMOJICHCTBUE
3apsa0B, JEUCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJICHCTBHE
MAarHuTOB, JEUCTBME MArHUTHOI'O IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMS) 1O ONUCAHHUIO HUX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3NUECKOE SIBIICHUE;
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pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHUI B OKPYKAIOIIEM MUDE,
B TOM uwucie (U3UYECKHUE SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE M
KaNWUISpHBIE SIBJICHUS B MPUPOJE, KPUCTAIUIBI B mpupoje, uznyudeHue CorHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHUE POCHI, TYMaHa, UHEs, CHEra,
AJIEKTPUYECKUE SBJICHUS B aTtMoc(depe, SJIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3emiid, JIped(d Moat0CcOoB, pOidb MArHUTHOTO TOJIS JJIS JKM3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (TpU3HAKU) (DU3NUYECKUX SIBJICHUN;

O CHIBATDb U3YUYCHHBIC CBOMCTBA TCII U q)HBI/I‘ICCKI/Ie SABJICHUS, UCTIOJIb3YA (I)I/ISI/I‘ICCKI/IC
BCJIMYHNHBI (TeMHepaTypa, BHYTPCHHAA ODHCPIHA, KOJIUYCCTBO TCIUIOTBHI, YACIbHAA
TEILIOEMKOCTh BCIICCTBA, YACJIbHAA TCIUIOTA IUIABJIICHUA, YACJIbHAA TCIJIOTA
Hap006paSOBaHI/ISI, YACHIbHAA TCINIOTA CTOPAaHHUA TOIUIMBA, KOB(i)(i)I/IHI/ICHT ITOJIC3HOI'O
HeﬁCTBHH TCILIOBOM MalllHbI, OTHOCHUTCIIbHAA BJIAJKHOCTH BO3/1yXa4, BHCKTpI/I‘leCKHﬁ
3apiaa, CHJIa TOKa, JJICKTPUYCCKOC HAIPAKCHUC, COIPOTUBICHUC IMPOBOJHUKA,
YACIBbHOC COIIPOTHUBJICHUC BCIICCTBA, pa60Ta U MOIIHOCTBb JJICKTPUYCCKOI'O TOKa),
IMpH OITMCAHWHU IIPABHUJIBHO TPAKTOBATDH (1)I/ISI/ITIGCKI/IIZ CMBICJI UCTTIOJIB3YCMbIX BCIIMYHNH,
0003HaYEHUS U CAWHHNIIBI (1)I/ISI/I‘ICCKI/IX BCIIMYHH, HAXOAUTDH (1)OpMy.HLI, CBs3bIBAIOIINC
JaHHYTO (1)I/ISI/ITIGCKyIO BCIIMYNHY C OPYIrMMH BCIMYMHAMHU, CTPOUTH Fpa(I)I/IKI/I
N3YUYCHHBIX 3aBUCHUMOCTEH q)HBI/I"ICCKI/IX BCJIIMYUH,

XapaKTepu30BaTh CBOMCTBA Tell, (DU3UYECKUE SIBJIICHUS U TMPOILIECCHI, HCIOIB3Ys
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETHYECKON TEOPUU CTPOEHUS BEUIECTBA,
NPUHIIMIT CYTEPIIO3UIMKU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiia, 3akoH OMa 11 yyacTka nenu, 3akoH [[xoyns—JIeHna, 3akOH coOXpaHEHUs
SHEPTUHU, TIPU STOM J1aBaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA M 3aMUCHIBATH €TO
MaTE€MaTHYECKOE BbIPAKEHUE;

OOBSACHATHh (PM3HUECKHE MPOLIECChl U CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTYyalHi MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHO-CJIC/ICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHNE M3 1—2 JTOTMUYECKUX IIIaroB C
ormopoii Ha 1-2 W3y4YEeHHBIX CBOWCTBA (DM3UYECKUX SBICHUN, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemath pacy€THble 3a7aud B 2—3 JEWCTBUS, HCHOJb3Yysl 3aKOHBI U (POPMYIIbI,
CBA3bIBAOIIME (DU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHAJIU3a YCIOBHS 3a/laud
3alMChIBaTh KPATKOE YCIOBHE, BBISIBIATh HEAOCTATOK JAHHBIX JUJIS PELICHUS 3aa4H,
BBIOWPATH 3aKOHBI ¥ (POPMYITBI, HEOOXOIUMBIE JIJIsl €€ PEIICHMS, TPOBOJIUTH PACUETHI
M CpaBHHMBATh TMOJTYyYE€HHOE 3HAUYCHHE (DU3UYECKON BEIWYMHBI C W3BECTHBIMU
JTAHHBIMU;

pacro3HaBaTh MOPOOJIEMBbI, KOTOPbIE MOXXHO PEIIMTh NPU MOMOIIM (PU3UUECKUX
METOJIOB, HCHOJIb3ysS  ONHUCAHWUE  HCCIENOBAHUS, BBIICISATH  NPOBEPIEMOE
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MMPCAIOJIOXKCHUE, OLCHHBATL IPABHUIIBHOCTL IMOpsAAKa ITPOBCACHUA HUCCICOAOBAHUA,
ACJIaTh BBIBOBI,

MIPOBOJUTH OMBITHI 110 HAOIIOACHHUIO (PU3HUECKUX SIBIEHUN WIH (PU3NYECKUX CBOICTB
Ten (KanwuUIApHBbIE SBJIEHUS, 3aBUCUMOCThH JIaBJIEHHUS BO3JlyXa OT ero oObéMa,
TEMIIEPATypPbl, CKOPOCTH MPOLECCA OCTHIBAHWUS W HArPEBAHUS NPHU HU3IYYEHUHU OT
1BETa M3Iyyaromen (MOraolaollei) TOBEpXHOCTH, CKOPOCTh UCHApEHUs BOABI OT
TEMIIEPATYPbl KUAKOCTH MW IUIOAAM €€ TOBEPXHOCTH, OJJIEKTPU3ALMUSA TN U
B3aUMOJEHCTBUE IJIEKTPUUECKUX 3aPAJI0B, B3aUMOAECHCTBHUE ITOCTOSIHHBIX MarHUTOB,
BU3YyaAJIN3alldsl MAarHUTHBIX MOJEH IMOCTOSHHBIX MAarHUTOB, JEHWCTBHS MAarHUTHOIO
noJii Ha TPOBOJAHMK C TOKOM, CBOWMCTBAa DJJIEKTpOMAarHuTa, CBOMCTBa
ANIEKTPOABUTATENIE  TMOCTOSHHOIO  TOKa):  (OpMyNHMpOBaTh  IPOBEpsSEMbIE
OPENNONOKEHUSI, COOMpaTh YCTAHOBKY U3 TNPEIJIOKEHHOTo 000pyJaoBaHUS,
OINMMCHIBATH XOJI ONbITA U (HOPMYITUPOBATH BHIBOIbI;

BBITIOJTHATD MPSIMBIC U3MEPEHUS TEMIICPATyPhl, OTHOCUTEIIBHON BIIAYXHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSOKEHUS C UCIOJIh30BAaHUEM aHAJIOTOBBIX MPUOOPOB W JaTYMKOB
(U3NYECKNX BEIMYMH, CPAaBHUBATh PE3YIbTAaThl U3MEPCHHH C YUYETOM 3a/JaHHOM
a0COJIOTHOM MOTPENIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BEIIMUMHBI OT JPYTOM C
UCITOJIb30BAHUEM IPSIMBIX U3MEPEHU (3aBUCUMOCTb CONIPOTUBIICHUSI IPOBOJHUKA OT
€ro JUIMHBI, IUIOLIAU IONIEPEYHOI0 CEYEHHUSI U YAECIBHOTO COIPOTUBIICHHUS BEIIECTBA
IIPOBOJAHMKA, CWJIBI TOKa, HUAYIIEr0 Yepe3 IMPOBOJHUK, OT HaIpPsKEHUsS Ha
IIPOBOJAHUKE, WCCIEAOBAHUE IOCIEN0OBATEIBHOIO W IApayIeIbHOIO COCIMHEHUU
IPOBOJAHUKOB): IUIAHUPOBATh HCCIEAOBAHUE, COOMpATh YCTAHOBKY W BBIMOIHSITH
U3MEpEeHUs, CIeAys MPEeUI0KEHHOMY MIaHy, GUKCHUPOBATH PE3YIbTaThl MOJYy4YEHHON
3aBUCUMOCTH B BHUAE TaOMUI] ¥ TpadUKOB, JeNaTh BBIBOJABI MO pe3yjbTaTam
UCCIIEI0BAHUS,

MIPOBOJUTH KOCBEHHBIC M3MEPECHHs (U3MUECKUX BeNUUYWH (yIeabHas TEIJI0EMKOCTh
BEIIECTBA, COMPOTUBIICHUE MTPOBOJIHHKA, Pa00Ta M MOILTHOCTH IEKTPHUECKOTO TOKA):
IUIAHUPOBATh W3MEpPEHHUs, CcOOUpaTh DJKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIEHys
MPEJIOKEHHOW HHCTPYKIIMU, U BBIUUCIISITh 3HAYCHUE BEJIMUYUHBI;

coOMIOaTh MpaBWia TEXHUKHW O€30macHOCTH Tpu paboTe ¢ TabopaTOpHBIM
0o0opyT0BaHUEM;

XapaKTepru30BaTh MPHUHIIUIBI JCUCTBUS H3YyYEHHBIX NPHUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB C OMOpPOM HA UX OMNHUCAHUS (B TOM YHCIE: CUCTEMA OTOIUICHUS JOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIEpMETP, BOJBTMETP, CUETUHUK IICKTPUUYECKOU
SHEPIUM, 3JJIEKTPOOCBETUTEIbHBIE MTPUOOPHI, HArpeBaTeNIbHbIE 3JIECKTPONPUOOPHI
(mpuMepbl), ANEKTPUUYECKUE MPENOXPAHUTEIHN, JIEKTPOMATHUT, SJIEKTPOJBUTATEIb
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MOCTOSIHHOTO TOKa), HWCIOJIb3ysl 3HaHUS O CBOMCTBaxX (DU3MYECKUX SIBICHUU U
He00XoUMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTENbHBIE MPUOOPHI MO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (>KMJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETp, ABUTATENb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBI IIEKTPUUECKUX LIENEN C MOCIEN0BATENBHBIM U MAPAJIIEIBHBIM COEINHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUECHHMSI JIEMEHTOB AJIEKTPUUECKUX LIETEH;

OPUBOJIUTH TMPUMEPHl (HaXOAWTh WHGOPMAIMIO O TMpuUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3MYECKUX 3HAHUM B TMOBCEAHEBHOM XKU3HU MJisi oOecreyeHus
0e30macHOCTH MpH OOpallleHHuH ¢ NpuOOpaMU M TEXHUUYECKHUMH YCTpPOMCTBaMmu,
COXpPAaHEHHUSI 3J0pOBbS U COOJIIOJIEHUS HOPM 3KOJOTWYECKOTO TOBEACHUS B
OKpYXaloIlen Cpene;

OCYIIECTBIIATh TOUCK MH(poOpManuu (U3NIECKOTO cojepkaHus B VHTepHETe, Ha
OCHOBE HMMEIOIINXCS 3HAHUM UM NYTEM CPABHEHUA JOIOJHUTEIBHBIX MCTOYHUKOB
BBIICISITE MHGOPMAIIUIO, KOTOpasi SBISIETCS MPOTHBOPEUUBON WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHWH Y4YEOHBIX 3aJlaHUd  HAYYHO--TIOMYJISIPHYIO
TUTEPaTypy (PU3NYECKOTO COJEp)KaHMs, CIPABOYHbIE MaTepuajbl, PEeCypchl CETU
WuTepHer, BnajgeTh NpuéMaMH KOHCIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE W KpaTKHE YCTHBIE COOOIIECHHS, 0000IIas
UH(POPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYCCKOTO COJCPIKAHMS, B TOM YHCIIC
NyOJIMYHO MPEACTaBIATh PE3YyIbTaThl MPOCKTHOW WM  HMCCIIEI0BAaTEIbCKOMN
JCATEIBHOCTH, TIPH 3TOM TPAaMOTHO MCITOJIb30BaTh U3YUCHHBIN IMOHATUHHBIN anmapar
Kypca pU3HUKH, CONTPOBOKIATH BBICTYIICHUE TTPE3CHTAIUCH;

MPU BBHITIOJIHEHWN Y4YEOHBIX MPOEKTOB M HUCCIENOBaHUN (PU3MUECKUX TMPOIECCOB
pacnpenensiTe 00sS3aHHOCTH B TPYIINIE B COOTBETCTBUU C TIOCTABICHHBIMH 33/1a4aMU,
CIEOUTHh 32 BBINOJHEHUEM IUIAHA JCUCTBUM M KOPPEKTUPOBATH €T0, aJIeKBATHO
OIICHMBATh COOCTBEHHBIM BKJIAJ, B JCATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOJECHCTBHE, MPOSBIISISI TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K koniy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH y 00YUAIONTUXCS YMECHHUIA:

WCMOJIb30BATh TMOHATHS: CHUCTEMA OTCYETA, MAaTepUajbHAas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTD MEXaHUYECKOr 0 JBHXKEHUS, nedopmanus (ynpyrasi,
IJIACTUYECKAs), TPEHUE, I[EHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku, UEHTP TAHKECTHU, a0CONIOTHO TBEPAOE TEIO, LEHTP TAKECTH TBEPAOTO
Tela, pPaBHOBECHE, MEXaHMYECKHWE KoJeOaHWsi W BOJHBI, 3BYK, HHPPa3ByK U
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VIBTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIN30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPbl MCIYCKaHUS M MOTJIOIIECHMs, aib(a-,
0eTa- 1 raMMa-u3JIy4eHusl, U30TOMbI, AepHas YHEPreTUKA;

paznuuath sIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE IBUXKCHHE,
PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JBI)KEHHE, CBOOOJHOE TMaJleHHe  Tel,
PaBHOMEpPHOE JIBM)KEHUE 110 OKPY>KHOCTU, B3aMMOJICUCTBUE TEJ, PEaKTUBHOE
JIBIDKEHHE, KoJie0aTeIbHOE JIBI)KEHHUE (3aTyXarollue M BBIHYXKICHHBIE KOJIEOaHUs),
pPE30HAaHC,  BOJHOBOE  JIBI)KCHHUE, OTpaXEHHE  3ByKa,  NPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTPKECHHE U TPEJIOMJICHUE CBETa, IIOJIHOE BHYTPEHHEE
OTPa)KEHUE CBETA, Pa3JIoKEHHE OEJIOTO CBETa B CIEKTP U CIOKEHHUE CIEKTPAIbHBIX
I[BETOB, JIUCTEPCHUS CBETAa, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHEWYATOro CHEKTpa M3JY4YCHHs) MO ONHCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3UUYECKHUX SBJICHUN B OKPYKAIOIIEM MUPE
(B TOM uyucie ¢uU3MYECKUE SBJICHUS B MPUPOJC: NMPUIUBBI U OTJIUBBI, JBUKCHUE
miaHeT CoOMHEYHOM CHUCTEMBbI, PEaKTUBHOE JBHXKEHHUE JKHUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB JKMBOTHBIMH, 3€MJICTPSCEHHUE, CEHCMUYECKUE BOJIHBI, IIyHAMU,
9X0, 1IBETa TeJl, ONTHYECKUE SIBICHUS B NpUpoje, OMOIOTHYECKOe [eHCTBUE
BUIUMOTO, YJIbTPa(QHOIETOBOTO M PEHTTEHOBCKOI'O W3JIYYeHHM, €CTeCTBEHHBIN
PaANOAKTUBHBIN (DOH, KOCMUYECKHE JTy4d, PAJIUOAKTUBHOE M3ITYUYEHUE MPUPOJIHBIX
MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3ITYYCHHUIM HAa OPTraHU3M YeJIOBeKa), IPU 3TOM
NEPEBOJIUTh MPAKTUUYECKYIO 3a7]auy B YUeOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA
(mpu3Haku) GUNICCKHUX SBICHUN;

OIKCHIBATh M3yUYECHHBIC CBOMCTBA TeJl U PU3MUECKHE SBJICHUS, UCTIONb3Ysl (PU3UUECKUE
BEJIMYUHBI (CPEIHsSI U MTHOBEHHAsl CKOPOCTh TeJla MIPU HEPABHOMEPHOM JIBUKEHUU,
YCKOpPEHHE, NIEPEMEILIEHUE, ITyTh, YTIIOBAsI CKOPOCTh, CUJIa TPEHHUSI, CUJIa YIIPYT'OCTH,
CWJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MAaJCHUs, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC
CWJIBI, MEXaHUYECKas paboTa U MOITHOCTb, MOTCHIIHMAIbHASI SHEPTHSI TeJIa, IOJHSATOTO
HaJl TIOBEPXHOCTBHIO 3€MJIM, IIOTCHUUAJIbHAS DJHEPrus CXKATOU MPYKUHBI,
KMHETUYECKAs] DJHEPIrus, IOJHAs] MEXaHM4YeCKas DSHEPIus, NEepuoJ M 4YacToTa
KoJeOaHuii, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTH CBETa,
MOKa3aTedb MPEJIOMJIEHUS Cpebl), NpPU ONHUCAHUU MPABUIBHO TPAKTOBATh
(bu3HUECKHl CMBICIT UCIIOJIB3YEMbIX BEJIMYHH, 0003HAYCHUS U €UHUIBI (PU3NUECKUX
BEITMYMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE NTaHHYIO (PU3MYECKYIO BEIUYUHY C
JIPYTUMH BETUYMHAMHU, CTPOUTH TPadUKU HM3YyYECHHBIX 3aBUCHUMOCTEH (PU3NUECKHUX
BEJINYMH;

XapaKTCpPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA U IPOLCCChI, UCIIOJIb3YA 3aKOH
COXpaHCHHUA SHCPIur, 3aKOH BCCMHUPHOI'O TATOTCHHA, IIPUHLMAII CYIICPIIO3UINN CHUJI,

MNPpUHOUII OTHOCHUTCIIbBHOCTHU FaJ'II/IJ'ICH, 3aKOHBI HI)IOTOHa, 3dKOH COXpPaHCHHA
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MMITYJIbCA, 3aKOHBl OTPAXXEHHsS U TPEJIOMIICHHS CBETA, 3aKOHbl COXPaHEHUS
3apsII0BOTO M MACCOBOT0 YMCEJI ITPHU SIAEPHBIX PEAKIUAX, IIPH 3TOM J1aBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATHh (PU3HUECKHE MPOLECCHl U CBOMCTBA T€J, B TOM YHCIE U B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATb MNPUUMHHO--
CJIEJICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPOM Ha
2—-3 W3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SBICHUHM, (U3MUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajaud (ONMUpArOIIMecs Ha CcUCTeMy H3 2-3 ypaBHEHHUN),
UCIIOJIB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3NUYECKUE BEJIMUYUHBI: HA OCHOBE
aHaJIi3a YCJIOBUS 3a/1a4l 3alIMChIBATh KPATKOE YCJIOBUE, BBISIBIISITH HEJOCTAIOIINE WIIH
U30BITOUHBIC JAaHHBIE, BEIOUPATh 3aKOHBI U (DOPMYJIbI, HECOOXOAUMBIC JJIsl PEIICHUS,
NpPOBOAUTH PACYEThl M OLEHUBATH PEATUCTUYHOCTH TOJYYEHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMYUNHBI;

paciio3HaBaTb HpO6H€MBI, KOTOPBIC MOXHO PpCIIUTH IIPU IIOMOINH (1)I/ISI/I‘{€CKI/IX
METOAOB, HCIIOJIb3YyA OIMMCaHHucC HCCIICA0OBaHUs, BBIACJIATDH IMPOBCPACMOC
MPpCAITOJIOKCHUC, OLICHUBATHL IMPABUIBHOCTL IIOPSAAKA IIPOBCACHUA HCCIICAOBAHUA,
ACJIaTb BbIBOJbBI, MHTCPIIPCTUPOBATL PC3YJIbTAThI H&6JIIOI[GHHﬁ H OIIBITOB,

MPOBOJIUTH OIBITHI TIO HAOIOIEHUIO (GU3UUYSCKUX SIBICHUH W GU3NISCKUX CBOICTB
TeJ (M3y4eHHne BTOpOro 3akoHa HproTOHA, 3aK0HA COXpaHEHUs YJHEPTUH, 3aBUCUMOCTh
nepro/ia KoieOaHuil Mpy>KMHHOTO MAasiTHUKA OT MacChl TPy3a U KECTKOCTH TP Y>KUHBI
M HE3aBUCUMOCTh OT aMIUIUTYABl MajblX KOJICOAHWH, MPSIMOJIUHEHHOE
pacripocTpaHCHHE CBETa, PA3JIOKCHHE OEJOro CBETa B CIEKTpP, M3YUYCHHE CBOWCTB
U300pakeHUs B IJIOCKOM 3€pKajie M CBOMCTB M300pakKeHUs MpeMeTa B coouparomien
JWH3E, HAONIOJCHWE CIUIOMIHBIX H  JUHEWYaThIX  CIEKTPOB  HM3IIYYCHUS):
CaMOCTOSAITETILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa 000pyIOBaHUA,
OTHMCHIBATH XOJI OTIBITA U €r0 PE3YNIbTAThI, HOPMYITHUPOBATH BHIBOIBI;

MPOBOJUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPECHHM, OMpeaesss cpeaHee
3HauUCHHE M3MEpsieMOl BenMYMHBI ((POKYCHOE PACCTOSHHME COOMPAIOIICH JIMH3BI),
000CHOBBIBATH BBIOOP CcIIOC00a U3MEPEHHS (M3MEPUTEIBHOTO TPUOOpa);

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BETUYHH C MCTOJIBb30BAaHUEM
NpSIMBIX HW3MEPEHUM (3aBUCUMOCTh IMYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBIKEHUM O€3 HavyaJlbHOW CKOPOCTH, MEpHojia KOJIeOaHUH MaTeMaTH4ecKOro
MAasITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPAXKEHUS CBETA OT yIJja NaJCHHS U
yTJia MpeJoOMIICHUS OT YIJia MajeHusl): IJIaHUPOBATh UCCIIEIOBAHKE, CAMOCTOSITEILHO
coOMpaTh yYCTAaHOBKY, (PUKCHUpOBATH pe3yJdbTaThl IMOJYYEHHOM 3aBUCUMOCTHU
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(u3nUecKuX BEIUYMH B BUJE TaOIUI U Ipa(uKOB, J€JIaTh BBIBOJbI 110 pe3yjbTaTaM
HCCIIEIOBAHNS;

MPOBOJUTh KOCBEHHBbIE HM3MEpPEHUS (U3MYECKUX BEIUYUH (CpPEAHssi CKOPOCTh U
YCKOpPEHHUE TeJla MPU paBHOYCKOPEHHOM JIBUJKEHUHU, YCKOPEHUE CBOOOIHOTO MaICHNUS,
KECTKOCTh MPYXKUHBI, KO3IPPUIUEHT TPEHUS CKOJIbKEHUS, MEXaHu4eckass padoTa U
MOIIIHOCTh, YacTOTa W NEpPHOJ KoJeOaHUH MaTEeMaTH4YECKOr0 M MPY>KUHHOTO
MasATHUKOB, ONTHYECKas Cuja COOMparoleld JIMH3bL, pPaJUOAKTUBHBIN (POH):
IUIAaHUPOBATh U3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIOIHATH
U3MEpEeHUs, cleays MPEII0KEHHON NHCTPYKIUHU, BBIYUCIATh 3HAUEHUE BEJIMYUHBI U
aHAIM3UPOBATH IMOJYYEHHBIE pE3yJbTaThl C YYETOM 3aJaHHOW TMOTPEIIHOCTH
U3MEpPEHU;

coONIOIaTh TpaBWjla TEXHUKH O€30mMacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

pas3nyaTh OCHOBHBIC NMPU3HAKK M3YYEHHBIX (PU3MYECKUX MOJCNICH: MaTepuaabHas
TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOUCYHBIH MCTOYHHUK CBETA, Jy4, TOHKas JIMH3A,
IJIaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsl MOJI€JIb aTOMHOTO siApa;

XapaKTCPpU30BaTh IMPHUHIIUIILI IlGﬁCTBPISI N3YUYCHHBIX l'IpI/I60pOB Hn TCXHHUYCCKHX
YCTpOﬁCTB C OHOpOﬁ Ha UX OIIMCaHUA (B TOM HYHCJIC: CIIMAOMCTP, AATYHUKH ITIOJIOKCHUA,
pacCTodsHuA MW YCKOPCHUA, PaKETa, 3XOJOT, OYKH, IICPUCKOII, q)OTOaHHapaT,
OIITHYCCKUC CBCTOBOIBI, CIICKTPOCKOII, HJO3UMCTpP, KaMCpa BI/IJILCOHa), HCIIOJIb3YyA
3HaHMS O CBOMCTBax (1)I/I3I/I‘I€CKI/IX SIBICHUM U H€O6XO,III/IMLI€ (1)H3H‘I€CKI/IC
3dKOHOMCPHOCTH,

UCII0JIb30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH H3yYEHHBIX TCXHHYECKUX YCTPOKCTB,
U3MEPUTEITBHBIX TPHOOPOB U TEXHOJOTHYECKHX IPOIIECCOB MPH PEIICHUU y4eOHO--
NPAKTHYCCKUX 3a]1a4, ONTHYCCKUE CXEMBI JIJISI IIOCTPOCHUS M300paKCHUH B INIOCKOM
3epKajie ¥ COOMparoIel JIMH3E;

MPUBOJUTH TPUMEPHl (HAXOAWTh WHGOPMAIMIO O TMpuUMepax) MPaKTUYECKOTO
WCIIOJIb30BaHUST (PU3NYECKUX 3HAHUN B TOBCEAHEBHOW XU3HU NI OOECIeYeHUs
0e30macHOCTH TpU OOpallleHHH ¢ MPUOOpaMU W TEXHUYECKHUMH YCTPOMCTBaMH,
COXpAaHEHHUS 370pOBbSI W COOJIOIEHUS HOPM OSKOJOTUYECKOTO TIOBEACHHUS B
OKPY’KAIOIIEH CpeaE;

OCYIICCTBIISITh TOUCK WHGOpManuu (QU3MIecKoro cojepkanus B HHTepHere,
CaMOCTOSATETILHO (POPMYIHPYsI TIOUCKOBBIM 3ampoOC, HAXOAHWTHh IYTH OIPEISICHUS
JIOCTOBEPHOCTH TOJIYYEHHOM HH(POpMAIMMd Ha OCHOBE HMEIOUIUMXCS 3HAHUU H
JOTIOJTHUTENbHBIX HCTOYHUKOB;
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WCIOJb30BaTh TpPHU  BBIMOJHEHUHM YYEOHBIX 3aJlaHUN  HAYYHO--TIOMYJISPHYIO
auTepaTypy (U3MYECKOrO COJEpKaHWs, CIPAaBOUYHBIE MaTepHaibl, PECYpChl CETH
WNutepuer, Bnamerb mnpuéMaMud KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE MH(pOpMaLUU
U3 HECKOJbKHUX HMCTOYHUKOB (PU3MUECKOTO COJAEpKaHUA, MyOIMYHO MNPEICTaBIAThH
pe3yJIbTaThl IPOCKTHOM WM UCCIIEA0BATEIBCKON AEATEIbHOCTH, IIPU ITOM I'PAMOTHO
MCIIOJIb30BaTh M3YyYEHHBIN MOHATUWHBINA amnmapar HU3y4aemoro paszjena (pusuku u
COIMPOBOXK/IaTh BBICTYIJICHUE Mpe3eHTalue ¢ y4éTOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHUKOB.

N3meHenus u JOIMOJITHCHUSA

K paboueit mporpamme 1o ¢pusmke 1 7-9 kinacco

Pazoen 1. «Iloschnumenvrnas 3anuckay.

[lepBpiii ab3ar; uutath B cieaywolied pemakiuu: «Pabowas mporpamma mo
acTpoHomuH Ji7is 11 Kitacca cocraBiieHa B COOTBETCTBUU ¢ DeiepanbHBIM 3aKOHOM OT
29.12.2012 1. Ne 273-®3 «0O6 o6pa3oBanun B Poccuiickoii dDeaeparumny,
dbenepaabHBIM TOCYJAPCTBEHHBIM 00Pa30BaTEILHBIM CTAHAPTOM OCHOBHOTO OOIIIETO
obpazoBanus (yrBepxaeH [Ipukazom MunucrepcTa obpazoanus u Hayku PD ot 17
nekadbps 2010 r. Ne 1897), mpukazom MunucrepctBa obpa3oBanus U Hayku PD ot
31.12.2015 1. Nel577 «O BHeceHWU U3MEHEHUH B (efepabHBIN TOCYIapCTBEHHBIH
oOpa3oBaTelbHBI CTaHIAPT OCHOBHOTI'O OOIIEro 00pa3oBaHMs, YTBEP>KICHHBIN
npukazoM MuHHCTEpCTBa oOpa3zoBaHuss u Hayku Poccuiickoit deneparuu ot 17
nexkabpss 2010 r. Ne 1897», Ilpumepnoii pabGodeil mporpamMmoil BOCIUTAHUA,
paspaboranHoit MHcTHTYTOM cTpareruud pasBuTus oOpaszoBanms PAO B 1memsax
pemenus 3anay Ykasa IIpesuaenta PO ot 7 mas 2018 r., 3aperucTpupoBaHHON B
Enunoit  rocynmapcTtBeHHOW ~— MHGOpPMAIMOHHOW  cUCTeMe  y4€Ta  Hay4dHO-
UCCJIEIOBATEIbCKUX,  OMBITHO-KOHCTPYKTOPCKMX M TEXHOJIOTHYECKUX  padboT
rpaxxaanckoro HasHaueHus (Ne roc. peructpammu AAAA-1'19-619070900024-2 ot
15.08.2019), yrBepknenHoi Ha 3acemaHuu DeaepanbHOTO Y4eOHO-METOIUYECKOrO
o0beHEeHUS 110 00meMy obpazoBanuto 2 uroHs 2020 romay.

Pa3zoen 2. «Ilnanupyemvule pe3ynomamsl 0C80eHUsI NpeOMemay.

B nu4HOCTHBIE pe3ynbTaThl 100aBUTH CIEAYIONIEE COICPKAHUE:

10)ycmanosnenue QosepumenbHblx OMHOWEHUN MeHCOY Vyumenem U e20
VUeHUKamu, cnocooOCmsyrouux no3UmueHOMY 80CHPUAIMUIO yYyawumucs mpebosanuii

U__npocvh yyumes, NPUSICYeHUr0 UX GHUMAHUSL K __00Ccyacoaemol Ha __YPOKe
un@opmayuu, akmusU3AUUYU UX NO3HABAMENbHOU 0esme/lbHOCHU,

11) nobyxcoenue wKoIbHUKO8 cO000amb HA YPOKE 0OWEenputsmole HOPMbl
Nno6e0eHuUsl, Npasuid _O00WeHUus CcO _Cmapuiumu__ (V4umensimu) U CeepCmHUuKamu
(WUKOAbHUKAMU), NPUHUUNBL YYeOHOU OUCYUNIUHDBL U CAMOODSAHUSAUUU;

12) npusnevenue HUMAHUSA WKOAbHUKOSE K YEHHOCHHOMY ACNEKmMY U3V4aeMblX Ha
VPOKAX _AGNCHUU, Op2anHUu3auus _ux pabomvli ¢ _NOAVYAEMOU HA_VPOKE COUUAILHO

3HAYUMOU qubopjwauueﬁ — UHUYUUposearnue ee 06CV9:‘C0€H1/I}Z, BbICKA3bI6AHUA
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VY4AUWUMUCS C80€20 MHEHUs N0 ee NOBOJY, 8bIpADOMKU C80€20 K Hell OMHOULeHUsL,

13) ucnonvzosanue BOCTIUTATEIBHBIX BO3MOXKHOCTCH COJEP)KaHUS ydeOHOTO
MpeaMeTa Yepe3 IEMOHCTPAIUIO JETSIM TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBEJICHUSI, TPOSIBJICHUS YEIOBEKOIIOOUs W J0OpOCEpAEUHOCTH, uepe3 Moadop
COOTBETCTBYIOIINX TEKCTOB JIJIS YTCHHUS, 3a7a4 JJIS pEeIICHUs, IPOOJIEMHBIX CUTYaIui
JUTs1 0OCYXJIEHUS B KJlacce.

COJEPXAHHUE YYEBHOI'O ITPEJIMETA

7 kaacc (70 u, 2 4 B HEIEIIO)

Beenenue (4 )

dusuka — Hayka o npupoje. Ousnueckue spaeHus. Gusnueckre CBONCTBA TeEll.
Habmonenue u onucanue Gpu3nyecKux siBiieHni. Pusndyeckue BeTuunHbl. 3MepeHus
(GU3NYECKUX BEIWYMH: JJIMHBI, BPEMEHH, Temieparypbl. Dusudueckue MNPHOOPBHI.
MesxyHapoaHas cucTemMa eIMHUI. TOYHOCTh U MOTPEIIHOCTh U3MepeHuid. Pu3nka u
TEXHHUKA.

®POHTAJIbHAA JIABOPATOPHAA PABOTA

1. Onpenenenue UEHBI JEICHUS H3MEPUTENILHOro mpubopa.
[IpeameTHbIMU pe3ynbTaTaMU OOYYEHHUS IO JTAHHOW TeME SIBIISIOTCS: —

MOHUMaHUE (PUBHUYECKUX TEPMHUHOB: TEJO, BEHIECTBO, MaTepus,; — YMEHHE
MPOBOJIUTHh HAOMIOJEHUST (PU3NUECKUX SBICHUN; M3MEPATh (PU3HUYECKUE BEIUYHHBI:
paccTosHue, POMEKYTOK BPEMECHU, TEMIIEPATYPY, — BJIa/ICHUE
HKCIIEPUMEHTATBHBIMA METOJIAMU HCCIEAOBAHMS TIPU OMpPEACIICHUN LIEHBI JCICHUS
HIKaJIbl MpUOOpa M MOTPEIIHOCTH M3MEPEHHUs; — MOHMMAaHHE POJIM YUYEHBIX Halllel

CTpaHbI B Pa3BUTHH COBPEMEHHON (DU3UKH U BIUSHUU HA TEXHUYECKUI U COIIMAIbHBIN
nporpecc.

IlepBoHayajbHbIE CBeIeHHS O CTPOoeHHH BemecTBa (6 1)

Crpoenue BemiectBa. ONBITHI, JOKA3bIBAIOIIME ATOMHOE CTPOEHHE BEIIECTBA.
TennoBoe nBMKEHME aTOMOB U MOJIEKYJI. bpoyHOBCcKOe nBmxenue. J{nddysus B razax,
KUIKOCTAX W TBEPABIX Teiax. B3aumoneicTBHe YacTuIl BEIIECTBA. ArperaTtHble
COCTOSIHMSL BellecTBa. MoOJEnu CTPOEHUsS TBEPAbIX TEN, MKUIAKOCTEM U Ta30B.
OObsiCHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPHABIX TEJ HA OCHOBE MOJEKYJISPHO-
KUHETHUYECKUX MPEICTABICHUN.

®POHTAJIbHAA JIABOPATOPHAA PABOTA

2. Ornpenenenue pa3MepoB MajlbIX Tell.

[IpenmeTHpIMU pe3ynbTaTaMu OOYYEHHS TIO JAaHHOM TeMe SBISIOTCA: —
MOHUMAaHUE M CIIOCOOHOCTh OOBICHATH (u3mueckue siBieHus: quddy3us, Oonpias
C)KMMAEMOCTh Ta30B, Majiasi CAKUMAEMOCTh YKUIKOCTEH U TBEPBIX TEIT;

— BJIQJICHUE OJKCIIEPUMEHTATHHBIMA METOJIAMH HCCIIEIOBAHUS TIpU
OTIpEJICTICHUH Pa3MEPOB MaJIBIX TN, — MOHUMAHHUE IPUYHUH OPOYHOBCKOTO JIBHKCHHSI,
CMa4yMBaHUSI M HECMAUMBAHUS TEJ; Pa3IMUdsS B MOJICKYJISPHOM CTPOCHHH TBEPIBIX
TEN, KUJAKOCTEH W Ta30B; — YMEHHE Moyb30oBaThcsi CH u mepeBOauTh €IHHHITBI
u3MepeHns (U3NYECKUX BEIUYMH B KPATHBIC W JIOJBHBIC CAWMHUIIBI, — yMCHHE
MCITIOJIB30BATh MOTYYCHHBIC 3HAHUS B TIOBCEAHEBHOW KU3HU (OBIT, SKOJIOTHS, OXpaHa
OKpYKaIoIeh cpeibl).

B3anmoneiicTBus Teu (23 4)
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Mexanunyeckoe nBuxeHue. Tpaekropus. IlyTe. PaBHOMEpHOE 1 HEpaBHOMEPHOE
neuxeHue. CkopocTh. I'paduku 3aBUCUMOCTH MYTU U MOAYJSl CKOPOCTH OT BPEMEHU
newxkenus. Muepums. HMueptHOCTh Ten. Bsaummopneinctsue Tten. Macca Tena.
N3mepenne wmaccel Tena. IlmotHocts BemectBa. Cuna. Cuna tsxectu. Cuiia
ynpyroctu. 3akoH ['yka. Bec tena. CBa3b MeXAy CHIION TSKECTU U Maccol Tena. Cuna
TSDKECTH Ha IpYyrux ImaHerax. JluHamomerp. CiioKeHue ABYyX CHJI, HAlPABJICHHBIX I10
onHOU npsiMoi. PaBHonelicTByromas nByx cui. Cuna tpeHus. @uznueckas mpupoa
HeOecHBIX Tesl COTHEYHOU CUCTEMBI.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTEHI

3. N3mepenue maccel Tena Ha phlyaxHbIX BecaxX. 4. M3mepenune oObema
tena. 5. OnpeneneHue IUIOTHOCTH TBepAoro Ttena. 6.I'pamyrpoBaHue NpyX UHBI U
U3MEPEHUE CUJI AUHAMOMETpoM. 7. H3MepeHune CWiIbl TpPEHUS C IOMOUIBIO
JUHAMOMETpA.

[IpenmeTHBIMU pe3ysibTaTaMM OOY4YEHHUS 1O JAHHOM TeMe SBISIOTCA: —
NOHMMAaHUE W CIHOCOOHOCTh OOBACHATH (DUIUUECKUE SIBICHHS: MEXaHUYECKOe
IBUKEHHE, PABHOMEPHOE W HEPABHOMEPHOE JBWKEHUE, HHEPLMS, BCEMUPHOE
TATOTEHUE; — YMEHHE H3MEpATh CKOPOCTh, Maccy, CHWIY, BEC, CHIy TPEHHUS
CKOJIBKEHHUSI, CHITy TPEHUsI KaueHus, 00beM, IJIOTHOCTh Tella, PaBHOJECHCTBYIOLIYIO
IBYX CHWJI, IEMCTBYIOIIMX HA TEJO U HANPABICHHBIX B OJIHY U B IPOTHBOIOJIOKHBIE
CTOPOHBI; —  BJIQJACHUE OKCHEPUMEHTAJbHBIMU  METOJAMHU  HCCIEIOBAHUS
3aBUCUMOCTH: IIPOWJEHHOTO IIyTH OT BPEMEHM, YJJIMHEHUS MNPYXKHUHBI OT
IIPWJIOKEHHOW CHJIBI, CHJIBI TSYKECTH TeJIa OT €r0 MAacChl, CUIIBI TPEHUS CKOJIBKEHUS OT
IUTOLIAJY CONTPUKOCHOBEHUS TEJI U CHIIBI HOPMAJIBHOI'O J1aBJICHUS;

— IOHMMAHUE CMbICJIa OCHOBHBIX (U3MYECKUX 3aKOHOB: 3aKOH
BCEMHUPHOTO TATOTEHMUs, 3aKOH [ 'yka; — BiajieHre criocodamMu BBIIIOJHEHUS! PACUETOB
IPU HAaXOXKJIEHUH: CKOPOCTH (CpPEeIHEW CKOPOCTH), IIyTH, BPEMEHM, CHJIbI TSKECTH,
Beca Tejla, INIOTHOCTH Teja, 00beMa, MacChl, CUIIbl YIIPYroCTH, PaBHOAEHCTBYIOLIEH
IBYX CHJI, HaIlpaBJICHHBIX 10 OJHOM IPSAMOM; — YMEHHE HAXOAMTH CBS3b MEXKAY
(u3nYecKUMH BETUYMHAMU: CUIIOHN TSXKECTU M MacCoM Tesa, CKOpOCTH CO BPEMEHEM U
IyTeM, IJIOTHOCTU Tejla C €r0 Maccoi U 00bEMOM, CHIION TSKECTU U BECOM TeJa; —
yYMEHHE NePEeBOAUTH (pU3MUecKre BeIMUUHbI U3 HecucTteMHbIX B C1 u HaoOopoT; —
IIOHUMAHHWE IPUHLHUIOB JEHUCTBHUS IUHAMOMETPA, BECOB,

BCTPEYAIOIINXCS B TOBCEJIHCBHOM KWU3HM, M CIIOCOOOB  OOECIICUCHHS
0€30IaCHOCTH MPH UX UCIIOJIB30BAaHNUN;, — YMEHHE MCII0JI30BaTh ITOJTYYCHHBIC 3HAHUS
B MOBCEIHEBHOM >KM3HHU (OBIT, SKOJIOTHSI, OXpaHa OKPY>KaIOIIEH CpeIbl).

JlaBJ1eHHe TBEPABIX TeJ, )KUAKOCTel 1 ra3os (21 1)

JNlaBnenue. JlaBnenue tBepabiX Teil. /laBienne raza. OObsICHEHNE aBIICHHS Ta3a
Ha OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX NpeacTaBieHnil. [lepenaya napnenus razamu
u xxuakocTsaMu. 3akoH Ilackans. CooOmarommecs: cocyabl. ATMochepHOe TaBICHHE.
Metonpl m3mepeHusi armocepHoro maBneHus. bapomeTrp, MaHOMETp, TOPITHEBOM
YKUJIKOCTHBIN Hacoc. 3akoH Apxumesa. Y clioBUs IjiaBaHus Ten. Bo3ayxornnaBanue.

®POHTAJIbHBIE JIABOPATOPHBLIE PABOTBI
7. OmnpeneneHne BHITAIKWBAIOIIECH CHUJIbI, JACHCTBYIOIIEH HA MOTPYKEHHOE B

KUJIKOCTH TeJI0. 9. BeIsICHEHUE yCIOBUH IUIaBaHUS TeJa B )KUIKOCTH.
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[IpeqmeTHbIMU pe3yibTaTaMu OOyYE€HUS 1O JaHHOW TeMme SBIAIOTCSA: —
MOHUMAHHE W CHOCOOHOCTh OOBACHATH (PU3MUECKUE SBIEHUS: aTMochepHoe
JaBJICHUE, JaBJICHHE SKUJIKOCTEM, Ta30B U TBEPJbIX TeJ, I[JIaBaHUE Tel,
BO3/1YXOIUIaBaHUE, PACIIONIOKEHHE YPOBHS JKMJIKOCTH B COOOMIAIOIIMXCS COCYJaXx,
CYILIECTBOBAHHUE BO3YIIHOW 000JIOUKH 3€MJII0; CITIOCOOBI YMEHBIIICHUS U YBETUYCHUS
JABJICHUSI; — YMEHHUE U3MEPSITh: aTMOChEpHOE JIaBJICHHE, JaBICHUE )KUIKOCTH HA JTHO
Y CTEHKH COCya, Cuiny Apxumena;

— BIAJIEHUE  OKCIEPUMEHTAIbHBIMU  METOJAMH  HCCIICIOBAHUS
3aBUCUMOCTU: CUJIBI ApxuMena OT o0beMa BBITECHEHHOW TEJIOM BOJbI, YCIOBUMA
IJIaBaHUsI TeJla B KUJIKOCTH OT JCUCTBUSI CHJIBI TSKECTH M CWIBl Apxumena; —
MOHUMAHHUE CMBICJIA OCHOBHBIX (DM3WYECKUX 3aKOHOB M yMEHHUE MPUMEHSTh UX Ha
npakTuke: 3akoH [lackans, 3akoH Apxumesna; — MOHUMAHHUE MPUHIIUIIOB JCHCTBUS
OapoMeTpa-aHepousa,  MaHOMETpa, MOPIIIHEBOTO  KHUJAKOCTHOTO  Hacoca,
THAPABIMYECKOTO Tpecca U CcrnocoOoB obOecnedeHusi O€30MaCHOCTH TMpU  UX
UCIIOJIb30BaHUM; — BJIAJIEHHUE CMIOCO0AMU BBITIOJIHEHUSI PACUETOB JIJISi HAXOXKICHUS:
JaBJICHUsI, JABJICHUSA >KUJKOCTH Ha JHO M CTEHKH COCyda, CWIbl Apxumena B
COOTBETCTBUM C TIOCTaBJICHHOW 3ajJa4eii Ha OCHOBAaHMM MCIIOJIb30BAaHUS 3aKOHOB
bu3UKM, — yYMEHHE HCIOJIb30BaTh IMOJYyYCHHBIC 3HAHUS B TOBCEIHEBHOW >KU3HH
(aKoJIOTHS, OBIT, OXpaHa OKPYKAIOIICH CPEIbl).

Padora u MouHOCTh. JHeprus (16 1)

Mexannueckass pabota. MormHocTh. [IpocThie MexaHu3Mbl. MOMEHT CHIIBI.
VYcnoBusi paBHOBecUs pblyara. «30JI0TO€ MPAaBHIO» MEXaHUKU. Buabl paBHOBECHS.
Koappumment mnonesnoro gevictBus (KIIHA). DOueprus. I[loTreHuuanbHas w
KUHETHYecKas 3Heprus. [IpeBpallieHre sHEpruu.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTEHI

10. Brisicuenue ycioBusi papHoBecus poryara. 11. Onpenenenne KI1J[ npu
NOJbEME TeJa MO HAKJIOHHOW IIOCKOCTH.

[IpenmeTHbIMU pe3ynbTaTaMu OOYYEHHS TIO JAaHHOM TeMe SBISIOTCA: —
MOHUMAHHUE U CIOCOOHOCTHh OOBICHATH (PU3HUECKHE SIBJICHHS: paBHOBECHUE Tel,

MpEBpAIlCHUE OJHOI0 BHJA MEXaHWYECKOW SHEPruM B APYrod; — yMEHHE
M3MEPATh: MEXaHUYECKYIO PaboTy, MOITHOCTH, IIEYO CHiIbI, MOMEHT cuibl, KIIJI,
MOTEHIIMAIBHYI0O U KUHETHYECKYI0 DHEPruio; — BIIQJICHUE SKCIIEPUMEHTAIbHBIMU
METOJIaMH HCCJICAOBAHUS TIPU ONPEACICHUM COOTHOIICHUS CWJI M IUIeY, JJIs
pPaBHOBECHS pblyara; — IMOHUMAaHHE CMBICIIa OCHOBHOTO (DM3WUYECKOr0 3aKOHA: 3aKOH
COXpPAaHEHUSI YIHEPTUH;

— MOHWMaHWE TNPUHIUIOB JCHCTBUA pblyara, OJIOKa, HaKJIOHHOMN
IJIOCKOCTU U CHOCO0OB obOecrieueHuss 0€30MacCHOCTU MPU HUX HCHOJb30BAHUM; —
BJIaJICHUE CHoco0aMy BBIMOJIHEHUS PACUYETOB I HAXOXJACHHS: MEXaHUYEeCKOH
paboThI, MOIIIHOCTH, YCJIOBHSI paBHOBECHUsS CHJI Ha pbryare, momeHnrta cwibl, KIIJI,
KMHETUYECKOW M MOTEHIMAIBHON SHEPTUM; — YMEHHE MCIOJIB30BaTh MOJYYCHHBIC
3HAHUS B MIOBCETHEBHOM KU3HU (IKOJIOTHSA, OBIT, OXpaHa OKPY>KAIOMICH CPEJIbI).

8 kiacc (70 4, 2 94 B HeZEIIO)
TenoBble siByieHus (23 4)

TermoBoe nBmxkeHue. TemioBoe paBHOBecue. Temmneparypa. BHyTpeHHss
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sHeprusa. Pabora u Termonepenaya. TemnonpoBogHocTh. KonBekuus. Mznyuenue.
KomnuecTBo TemnoTel. YenpHas TEIIOEMKOCTb. PacyeT KonudecTBa TEMIOTHI MIPU
TEII00OMeHe. 3aKOH COXpPaHEHUS M MNPEBPALEHUS HHEPrUM B MEXaHUYECKUX U
TEIJIOBBIX Mpoueccax. [naBnenue n oTBepAEBaHUE KPUCTATUIMYECKUX TEI. Y IETIbHAs
Teryora IasieHus. VMcnapenne m xkonaeHcanus. Kunenue. BiakHOCTh BO3ayXa.
VYaenbHass TemnoTa mnapooOpazoBaHus. OObsICHEHME W3MEHEHMsI arperaTHoro
COCTOSIHMSL BEIIECTBA HA OCHOBE MOJEKYJISIPHO-KHHETUYECKUX MPEACTABICHUM.
[IpeoGpa3zoBaHue FHEPTUHU B TEIUIOBBIX MAIlIMHAX. J|BUraTeab BHYTPEHHETO CTOPAHUS.
[TapoBas Ttyp6buna. KIIJ[ TemmoBoro pgBuratens. OKOJOTMYECKHE MPOOIEMBI
UCIIOJIb30BaHMS TETJIOBBIX MAILIKH.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbBI

1. CpaBHeHHE KOJMYECTB TEIUIOTHI NpPHU CMEIIMBAHUM BOJBI  Pa3HOU
TeMIieparypsl. 2. I3mepeHue yAenbHOM TEMI0EMKOCTH TBEPAOTO Tena. 3. M3Mepenue
BJIQYKHOCTH BO3/1yXa.

[IpenmeTHbIMU pe3yiabTaTaMd OOYYEHHS 1O JaHHOM TeMe SBISIOTCA: —
MOHMMAaHHE U CITIOCOOHOCTh OOBICHATH GU3HUECKUE SBICHUS: KOHBEKIINS, U3JIyYCHUE,
TEIJIONPOBOJHOCTh, HW3MEHEHHE BHYTPEHHEH DHHEPrHMM Tella B  peE3yJIbTaTe
TEIUIONEepeaur Wik paboThl BHEIIHUX CHJI, UCTIapeHHe (KOHEHCAIusl) U TIJIaBICHHe
(oTBepAeBaHME) BEIIECTBA, OXJAXKICHHUE KUAKOCTH TPU HCIAPEHUH, KUIICHHE,
BBINAICHUE POCHI;

— YMEHHUE U3MEPATH: TEMIIEPATypy, KOIMYECTBO TEILIOTHI, yIEIbHYIO
TEIUIOEMKOCTh BELIECTBA, YJAEIbHYIO TEIUIOTY IUIABICHUS BEIIECTBA, BIIAXKHOCTH
BO3/lyXa; — BIIQJICHUE SKCIIEPUMEHTAIbHBIMU METOIAMH MCCIIEIOBAHUS: 3aBUCHMOCTH
OTHOCUTEBHOW BIAKHOCTHU BO3/yXa OT JAABJIICHHS BOASHOIO IIapa, COJIEP KAILErocs B
BO3JyX€ IpU JAaHHOM TeMIlepaType; NaBJICHHs HACBIIEHHOTO BOJISHOIO Iapa;
ONpPENENICHNS] YACIBHON TEIUIOEMKOCTH BEIECTBA; — IIOHUMAHUE IPHUHIIMIIOB
NENCTBUS KOHJICHCAIHOHHOTO U BOJIOCHOTO TMTPOMETPOB, IICUXPOMETpPA, ABUTATEII
BHYTPEHHET0 CTOpaHus, MapoBOH TypOUHBI U CTIOCOOOB

oOecrieueHusi 0€30MACHOCTH MPH MX HCIOJIb30BAaHUHM; — TMOHHUMaHUE CMBICIIA
3aKOHA COXPAHEHUS U MPEBPAILECHUS SHEPTUU B MEXaHUYECKHUX U TEIJIOBBIX IIpolieccax
U yMEHHE MPUMEHSTh €r0 Ha MPAKTHKE; — OBJIAJICHUE CIIOCOOAMM BBITTOJHCHHUS
pacueToB JUISI HAXOXACHHUS: YACIbHOW TEIUIOEMKOCTH, KOJMYECTBA TEIUIOTHI,
HEOOXOIMMOTO [IJIi HarpeBaHWs Tejla WIM BBIACISEMOTO WM TPU OXJIAXKICHUH,
YAEIBbHOW TEIUIOTHI CTOPAaHMS TOIUIMBA, YACIBHOM TEIUIOTHI IUIABJICHUS, BIAXKHOCTHU
BO3/lyXa, yJIEIbHOW TEIUIOTHI mapooOpa3oBanus W KoHaeHcaruu, KIIJ[ TeroBoro
JBUTATEJNs; — YMEHHUE HCIOJIb30BaTh MOJYYCHHBIE 3HAHUS B ITOBCETHEBHOM KU3HU
(aKo0siorHs, OBIT, OXpaHa OKPYKAIOIIEH Cpebl).

DuekTpuyeckue siBeHus (29 u)

Onektpuzauusi Ten. J[Ba poja 3IEKTpUYECKHX 3apsAnoB. B3aumoneiicTBue
3apsKeHHBIX Tell. [I[pOBOJHUKY, JUANEKTPUKHU U MOJTYNPOBOJHUKU. DIEKTPHUUECKOE
nosie. 3aKOH COXPAHEHHS DIJIEKTPUYECKOro 3apsiaa. [[eaTuMocTh 3JIeKTpHUYECKOro
3apsaa. DinekTpoH. CTpoeHne atoMa. INEKTPUIECKUH TOK. JIeHCTBUE AIEKTPUIECKOTO
TOJISL HA AJIEKTpUYECKHE 3apsiapl. ICTOUHHUKY TOKa. DneKkTpuyeckas nemnb. Cuiia Toka.
DIIEKTPUUYECKOE HAIpPSHKEHUE. DJIEKTPUUECKOE CONpOTUBIICHME. 3akoH Oma s

y4aCTKa MOCIIM. HOCJ’ICI[OB&TGJIBHO@ n IMapauiCJbHOC COCOAMHCHHUC IIPOBOJHHKOB.
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PabGoTta u MomHOCTh AnekTpudeckoro Toka. 3akon Jlxoymns—IJlenna. Konnencarop.
[TpaBuiia 6e3omacHOCTH TP pabOTE € IAEKTPONPUOOPAMH.
®POHTAIJIBHBIE JIABOPATOPHBIE PABOTbBI

4. COopka >1eKTpUYeCKOM 1IeNMu U U3MEPEHUE CUJTBI TOKA B €€
Pa3IUYHBIX yYaCTKaX.

5. W3MepeHne HanpsoKEHUST Ha Pa3iMYHBIX ydacTKaX dJEKTPUUECKOM
LEMu.

6. PerynupoBaHue CHIIbI TOKa PEOCTATOM.

7. W3mepeHne COmpoTHUBIEHHUS MPOBOAHUKA TPU MOMOIIM aMIlepMeTpa
U BOJIbTMETDA.

8. N3mepenre MOIIHOCTU U pabOThI TOKA B AJIEKTPUUECKOM JlaMIie.

[IpenMeTHBIMU pE3yNbTaTaMM OOYUYCHHUS TO JAHHOW TEeME SIBIISIOTCS: —

OHMMAaHHE U CTIOCOOHOCTH OOBSICHATH (PHU3UUSCKHUE SABIICHUS : DICKTPHU3AIUS TEII,
HarpeBaHHUE MPOBOJHUKOB JJICKTPUUECKUM TOKOM, DJICKTPUYCCKHI TOK B MeTallIax,
AIICKTPUYCCKUE SIBJIICHUS C TIO3UIIMH CTPOCHUS aTOMa, ICHCTBUS JIEKTPUICCKOTO TOKA;
— YMEHHE HU3MEPATh: CHIY DJICKTPHUYECKOTO0 TOKa, JJICKTPHUYECKOE HaIpPsHKCHHE,
DNICKTPUYCCKUH  3apsija,  OJEKTPUYECKOE  COMPOTHBIICHWE, —  BJIQJICHHC
HKCIIEPUMEHTATbHBIMHA METOIAMH MCCJICIOBAHUS 3aBUCUMOCTH : CHJTbI TOKA Ha Y4aCTKE
U OT JICKTPUYCSCKOTO HATIPSIKCHUS, SJICKTPUICCKOTO COMPOTUBIICHUS MPOBOTHUKA
OT €ro JITMHBI, TJIOMIAU TIOTIEPEYHOr0 CCUCHUS U MaTepuaa; — IMOHUMaHHUEe CMBICIIA
OCHOBHBIX (DM3UUYECKUX 3aKOHOB M yMEHHE TPUMEHITh MX Ha IMpaKTHKE: 3aKOH
COXpaHEHHMs DJIEKTPUUECKOTO 3apsna, 3akoH Oma I ydacTKa IIeNu, 3aKOH
JIxxoyns—IJlenua;

— NMOHUMAHWE TPHUHIIUIIA JIEUCTBUS  DJIEKTPOCKOMa,  JJIEKTPOMETPA,
raJbBaHUYECKOTO 3JIEMEHTa, aKKyMyJjsTopa, (poHapuka, peocrara, KOHIEHCATOpa,
JaMITbl HAaKaJWBaHUS H  CIIOCOOOB  oOecreueHus OE30MAaCHOCTH TPH  UX
UCIIOJIb30BAaHUHM; — BJQJCHUE CIOCOOAMM BBHITIOJIHEHUS PAcUeTOB  JUIS

HAXOXKJICHHSI: CUJIbl TOKA, HAIPSKEHUSI, CONPOTUBIICHUS MPU NapalieIbHOM U
[OCJIEIOBATENIBHOM ~ COEJUHEHUH  IPOBOJAHUKOB,  YAEIBHOTO  CONPOTUBIEHUS
NPOBOJAHUKA, PabOThl MU MOIIHOCTH AJIEKTPHUUYECKOTO TOKA, KOJUYECTBA TEILIOTHI,
BBIJICNIIEMOTO  MPOBOJHUKOM C TOKOM, €MKOCTH KOHJEHcaTopa, paboThl
ANEKTPUYECKOTO TIOJIA KOHAEHCATOpa, JHEPrUM KOHAEHCATOpa; — YMEHHUE
MCITIOJIb30BaTh MOTYYEHHBIC 3HAHMS B MTOBCEIHEBHOMN KU3HH (IKOJIOTHS, OBIT, OXpaHa
OKpYXaIoIel cpelibl, TEXHUKA 0€30MacCHOCTH).

DJieKTpoMarHuTHbIe saBaeHu (5 1)

OmneiT Dpctena. MaruutHoe noje. MarHuTHOE MoJie OpsIMOTO ToKa. MarHutHoe
nojie KaTymku ¢ TOKOM. [locTosiHHble MarHuThl. MarHUTHOE TOJIE TMOCTOSTHHBIX
MarauTtoB. MarautHoe mnoine 3emin. BsaumopeiicTBue MarHuToB. JlelicTBHE
MAarHUTHOTO MOJISl Ha MPOBOJAHUK C TOKOM. DJIEKTPUUYECKUH JBUTATEb.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI

8. COopka 2JIGKTpOMAarHWTa W HCHbITaHHE ero jaercTBus. 10. M3ydeHue
AIEKTPUUYECKOTO JABUTATENSI TOCTOSIHHOTO TOKA (Ha Mojenu). [IpenmeTHpIMU
pe3yiabTaTaMy OOydYeHHMs 1O JaHHOU TeMe SIBISIOTCS: —

[MOHUMAHHE U CIOCOOHOCTh OOBSACHSTH (DU3UUECKHUE SIBJICHHS: HAMATHUYEHHOCTh

KCJIC3a U CTalu, BSaHMOHeﬁCTBHe MAar"auToOB, BSaHMOﬂCﬁCTBHC IIPOBOJHHKA C TOKOM H
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MAarHATHOM CTPENKHU, JEHCTBUE MAarHUTHOTO IOJIS1 HA TPOBOJIHUK C TOKOM;

—  BJIAJICHUE JKCIEPUMEHTAIBHBIMA METOJAMM HCCIECIOBAaHUS 3aBUCHUMOCTH
MAarHATHOI'O AEHCTBHs KATYIIKU OT CWJIbl TOKa B LENH; — YMEHHUE HCIIOJIb30BATh
MOJIyYCHHbIE 3HAHUS B MOBCEIHEBHOM XKU3HU (3KOJIOTHsI, OBIT, OXpaHa OKpYXKarolen
cpenbl, TeXHUKA 0€30MacHOCTH ).

CaetoBble siBiaenus (13 )

HNcrounuku cBerta. IlpsmonuHeliHoe pacnpocTpaHeHue cBeTta. Buaumoe
IBH>KEHUE cBeTWI. OTpakeHuEe CBeTa. 3aKOH OTpakeHusa cBera. [linockoe 3epkalio.
[Ipenomiienue cBera. 3akoH mpesnoMieHus cBera. JIuH3bl. DOKyCHOE paccTOsHHE
nuH3bl. OnTuyeckas cwia JuH3bL. M300pakeHus, naBaemble JUH30M. [7a3 kak
onrtuyeckas cucrema. OnTuyeckue npudopsI.

®POHTAJIbHAA JIABOPATOPHAA PABOTA

11. lMony4yenue nu300pakeHMs MPU MOMOIIH JIUH3bI

[IpenmeTHbIMU pe3yibTaTaMd OOYYEHHUsS IO JAaHHOM TeMme SBISIOTCS: —
NOHMMAaHHE M CHOCOOHOCTh OOBSICHATH (PU3NYECKHUE SIBICHUS: MPSIMOJIMHEHHOE
pacnpocTpaHeHHe cBeTa, 00pa30BaHUE TEHU U MOJYTEHHU, OTPAKEHUE U TIPETIOMIICHHUE
CBETa; — yMEHHUE U3MEPATh POKYCHOE pacCTOSTHUE COOMPAIONICH JTMH3bI, ONTHYECKYIO
CWIy JIMH3bl; — BIAJECHHUE OKCHEPUMEHTAJbHBIMU METOJAMU HCCIEIOBAHUS
3aBUCUMOCTH: U300PAKEHUS OT PACTIONIOKEHHUS JIaMITbl HA PA3TUYHBIX PACCTOSHUSIIX OT
JIMH3BL, yIiia OTpaKeHUs OT yIJla MaJeHUs CBETA Ha 3€pKajlo; — IOHMMAHHUE CMbICIIA
OCHOBHBIX (DM3WYECKUX 3aKOHOB M YMEHUE MNPUMEHSTh HUX Ha MPAKTUKE: 3aKOH
OTpa)KE€HHUsI CBETA,

3aKOH IPEJIOMJICHHS CBETA, 3aKOH MPSMOJIUHEUHOIO paclpoCTPaHEHUs CBETA; —
paznuyath (OKYC JIMH3BI, MHHUMBIA (OKyc U (OKYCHOE pacCTOSHUE JIUH3HI,
ONTUYECKYIO CHITY JIMH3BI U ONITUYECKYIO OCh JIMH3bI, COOMPAIOIIYIO U PACCEUBAIOUTYIO
JIMH3BI, H300paKeHUsI, TaBaeMble COOMparoIell U paccenBaromien

JMH30#; — YMEHHE HUCTIOIb30BaTh MOJTYYCHHbBIC 3HAHUS B MOBCEHEBHOMN KU3HU
(3K0JIOTHS, OBIT, OXpaHa OKPY’KAIOIIEH CPEeIbl).

9 kiacc (70 4, 2 4 B HEZEITIO)

3aKoHBI B3auMOIeHCTBHS U ABHKeHUsI TeJ (23 4)

MarepuansHas Touka. Cucrema otcyera. Ilepememienne. CKOpPOCTh
MPSMOJIMHEWNHOTO PaBHOMEPHOTO JBWXKEHUSA. [IpsMonmHElHOE pPaBHOYCKOPEHHOE
JIBUKEHUE: MTHOBEHHAs CKOPOCTh, yCKOpEHUE, epemMenienure. [ papuku 3aBUCUMOCTH
KMHEMAaTUYECKUX BEJIMYMH OT BPEMEHU IPH PAaBHOMEPHOM M PaBHOYCKOPEHHOM
NBWKEHUH. OTHOCUTEIBHOCTh MEXaHMYECKOTro JBIKEeHHS. ['eolleHTpuueckas H
reJIMOLICHTpUYECKass cucTeMbl Mupa. WHepumalibHas cuctemMa OTCUeTa. 3aKOHBI
Heiorona. CBoOonnoe mnaneHue. HeBecoMocTb. 3aKOH BCEMUPHOTO TSTOTEHHS.
[UckyccTBeHHble cnyTHUKM 3emid.|l Mmnynbc. 3akoH COXpaHEHHsS] HMITYIbCA.
PeaktrBHOE IBHXKEHHUE.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI

1. UccnenoBanre paBHOYCKOPEHHOIO JBUXEHUS O€3 HavallbHOU
ckopoctu. 2. I3MepeHue ycKopeHus CBOOOHOTO MaeHHUS.

[IpeqmeTHbIMU  pe3yibTaTaMu OOyYE€HHUSI IO JAaHHOW TeMme SBIAIOTCSA: —

MOHUMAHUE M CIHOCOOHOCTh OIKUCHIBATh U OOBACHATH (PUIUUYECKUE SBJICHUS:
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MOCTYNATEIbHOE JBUKEHUE, CMEHA JIHS U HOYM Ha 3emiie, CBOOOJHOE MaJeHue Ted,
HEBECOMOCTb, IBUKEHUE N0 OKPYKHOCTHU C MOCTOSTHHOM MO MOJYJIIO CKOPOCTBIO; —
3HAHME M CIOCOOHOCTh JaBaTh OIpPEACICHHs/ONMUCaHUs (PUINYECKUX TOHSATUM:
OTHOCUTEJBHOCTh JIBUJKEHHUS, TI'COLICHTPUYECKAss U TeMOLEHTPUYECKas CHCTEMbI
MUpa; [mepBas KOCMHYECKas CKOPOCTb|, PEaKTUBHOE [BM)KEHUE; (PU3MUYECKUX
MoJielieli: MaTepralibHasi TOYKa, CUCTEMa OTCUeTa; PU3NYECKUX

1B kBagpaTHble CKOOKHM 3aKJIIOYEH MaTepuall, HE SBISAIOMUNACA 00g3aTEIbHBIM
TUTSL U3y4YEHUS.

BEJIMYMH: MIEpEMEILEHNE, CKOPOCTh PABHOMEPHOTO MPSIMOJIMHENHOTO ABUKEHUS,
MTHOBEHHAsl CKOPOCTb U YCKOPEHHE NpPH PABHOYCKOPEHHOM MPSIMOJUHEHHOM
JIBUKEHUU, CKOPOCTh U IIEHTPOCTPEMUTEIBHOE YCKOPEHHE MpU PaBHOMEPHOM
JIBUKEHUU Tela MO OKPYKHOCTH, HMMIYJbC; — IOHHUMAaHUE CMBbICIa OCHOBHBIX
(¢u3nUecKrX 3aKOHOB: 3aKOHbI HBIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHHS, 3aKOH
COXpAaHEHUS] MMIYJbCA, 3aKOH COXPAHEHMS SHEPrMM U YMEHHME MPUMEHSATh UX Ha
NPAaKTUKE, — YMEHHE MPUBOAUTH MPUMEPHl TEXHUYECKUX YCTPOHCTB U MHKHUBBIX
OpraHU3MOB, B OCHOBE IMEpPEMEIICHUS KOTOPBIX JICKUT MPHUHIIUI PEAKTUBHOTO
JBUKEHUS; 3HAHUE U YMEHHE O0OBACHITH YCTPONUCTBO U JIEUCTBHE KOCMUYECKUX PAKET-
HOCHUTENIEH; — YMEHHE H3MEepsATh: MIHOBEHHYIO CKOPOCTb U YCKOpPEHHE IpHu
PaBHOYCKOPEHHOM TMPSMOJIMHEHHOM JBUKEHUHU, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE
IpY PaBHOMEPHOM JIBUKEHUU IO OKPYKHOCTH;

— YMEHHE HUCHOJIb30BaTh MOJIYUYCHHbIC 3HAHUS B IOBCEAHEBHOM XU3HU (OBIT,
9KOJIOTHUSI, OXpaHa OKPYXKarollel Cpeibl).

Mexanndyeckune Koie6aHus U BOJTHBI. 3BYK (12 u)

Konebarenbnoe nBmwxkenue. Konebanus rpy3a Ha mpyxkuHe. CBOOOIHBIE
koneOanus. KomebatenbHast cuctema. MasTHUK. AMIUIUTYJa, TEPHOJ, 4YacTOTa
koneOanuii.  [[apmonmueckue  kosebanus]. IlpeBparenue  SHepruum  IpuU
KoJeOaTeIbHOM JIBIDKCHHH. 3aTyxarlnue KojieOaHus. BBIHYXICHHBIC KOleOaHUS.
Pe3onanc. Pacmpoctpanenue kosiebanmii B ympyrux cpenax. Ilomepednsie u
npojofibHbIe BONHBL J[nmHa BomHBL CBS3b JJIMHBI BOJHBI CO CKOPOCTBIO €€
pacrpocTpaHeHusi U NepuoaoM (4acToToil). 3BYKOBbIE BOJIHBI. CKOpPOCTH 3BYKAa.
BricoTa, TeMOp M TpOMKOCTH 3ByKa. DX0. 3BYKOBOM pe3oHaHc. [MHTepdepeHius

3BYyKa].
®POHTAJIbHAA JTABOPATOPHAS PABOTA
2. HccnenoBanne 3aBUCHMMOCTM TE€pUOJIa M YacTOThI CBOOOIHBIX

KOJIeOaHUI MasiTHUKA OT JIJTUHBI €T0 HUTH.

[IpenmeTHbIMU pe3yabTaTaMu OOYYECHHS TIO JAaHHOM TeMe SBISIOTCA: —
MOHMMAHUE H CHOCOOHOCTh ONHUCHIBATH M OOBSACHATH (HUUYECKUE SIBICHUS:
KOJIeOaHsI MAaTEeMaTHYECKOTO W MPYKMHHOTO MasiTHUKOB, PE30HAHC (B TOM YHCIIE
3BYKOBOH ), MEXaHUYECKHUE BOJIHBI, JIMHA BOJHBI, OTpaKEHUE 3ByKa, 3XO0;

— 3HaHWE W CHOCOOHOCTh JaBaTh OMpeAeicHUS (DUINISCKUX TIOHSITHIA:
cBOOOHBIEC KOIeOaHus, KoJieOaTenbHas CHCTEMa, MasTHUK, 3aTyXalolue KojeOaHus,
BBIHYK/ICHHbIE KOJICOAHMS, 3BYK WU YCJIOBHUSI €ro pacnpocTpaHeHHs; (U3UUYECKHUX
BEJIMYMH: aMIUIMTYJa, MEpUoJ M 4YacToTa KoyieOaHUM, COOCTBEHHAas YacToTa
KOJIe0aTeIbHON CHUCTEMBI, BBICOTA, [TeMOp]|, TPOMKOCTh 3BYKa, CKOPOCTh 3BYKa;

bu3nUecKuX MOJIeNIel: [TapMOHUYECKHE KOJIe0aHus |, MaTeMaTUUYECKUM MasTHUK; —
25



BJIAJICHUE DKCIIEPUMEHTAIBHBIMA METOJIAMHU UCCIENOBAHUS 3aBUCUMOCTH MEPUOJA U
4acTOThI KOJIEOAHUN MasATHUKA OT JAJIMHBI €r0 HUTH.

DJieKTpoMarHuTHoe moJie (1649)

OnHOpoHOE W HEOJAHOPOAHOE MarHuTHoe Tmosne. HanpaBinenue Toka u
HalpaBJieHHE JIMHUN ero marHuTHoro mnodjs. [lpaBuno OypaBumka. OOHapyxeHUE
Mar"uTHOroO 1noss. IlpaBuino nesor pyku. MHAYKIHMS MarHUTHOrO 1oJist. MarHuTHbIN
notok. OmnbiTel  @apaznes.  DJEKTpOMAarHuTHas  WMHAyKOMs.  HampaBnenwue
MHAYKUMOHHOrO ToKa. [IpaBuio Jlenna. fIBienue camonHaykuuu. IlepeMeHHbIN TOK.
I'eneparop nepemeHHoro Toka. IIpeoOpa3oBaHus 3HEPIHUH B AJIEKTPOreHEepaTopax.
Tpancopmatop.  Ilepemaua  3JIeKTpUUECKOW  SHEPrMM  Ha  PacCTOSHHE.
DIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHbIE BOJIHBI. CKOPOCTh PacpOCTpPaHEHUS
AJIEKTPOMArHUTHBIX BOJIH. BiusHME »IEKTPOMAarHUTHBIX W3Jy4YEHUN Ha JKHUBBIC
opranu3Mbl. KonebarenbHbiii KOHTYp. [lodyyeHue 31€KTpOMAarHUTHBIX KoJieOaHUM.
[TpuHIMTBI pPaguoCBA3U U TEJIEBUICHUS. [MuTepdepenius CcBeTa. |
DneKkTpoMarHuTHas npupoja ceeta. [Ipenomiienne cBera. [lokazarenp npeaomMiaeHUs.
Hucnepcust ceera. L[Bera ten. [Cnekrporpad u cnexTpockor.] THUIBI ONTHYECKHUX
criekTpoB. [CrnekTtpanbHblii aHanu3.| [lornoiieHue M UCIyCKaHWE CBETa aTOMaMM.
IIpoucxoxkaeHHUE TMHENYATBIX CIIEKTPOB.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTEHI

3. N3ydenne siBiaeHUS AIEKTPOMArHUTHOW WHAyKuuu. 5. HabmromeHue
CIUIOLIHOIO U JINHEWYATBIX CIIEKTPOB UCILyCKAHMUS.

[IpenmeTHbIMU pe3yibTaTaMu OOYYE€HHS TIO JaHHOM TeMe SBISIOTCA: —
NOHMMAaHHE U CIOCOOHOCTh OMUCHIBATH U OOBACHITH (DU3NUECKUE SIBJICHUS/TIPOLIECCHI:
ANEKTPOMArHUTHas UHAYKIINS, CAMOUHIYKIUS, IPEIOMIIEHUECBETA, JUCIIEPCUS CBETA,
NOTJIOIIEHUE U UCITyCKaHUE CBETA aTOMaMU, BOBHHUKHOBEHHE JIMHEWYATHIX CIIEKTPOB
UCIyCKaHUsi W TIOMJIONIEHUS; —  3HAHME W  CIOCOOHOCTh  JaBaTh
OTIpeJICIICHMSI/ONMCaHNs (PU3UMUYECKUX TTOHSATUN: MAarHUTHOE T0JI€, TUHUU MarHUTHON
UHIYKUAHW, OJHOPOJHOE W HEOJHOPOJHOE MAarHUTHOE MOJI€, MArHUTHBIA IOTOK,
NEPEMEHHBIA DJIEKTPUYECKUM TOK, 3JIEKTPOMArHUTHOE II0JIE€, 3JEKTPOMAarHUTHbIE
BOJIHBI, DJIEKTPOMArHUTHBIE KOJIeOaHUs, PaauOCBs3b, BUAMMBIA CBET; (U3HUUECKUX
BEJIMYMH: MAarHWTHAsT WHAYKUHWS, WHIYKTUBHOCTH, MEPHOJ, YAaCTOTA M aMIUIMTyAa
AIEKTPOMArHUTHBIX KOJIeOaHUM, TMOKa3aTeNM WPEIIOMJICHHUS CBETa;, — 3HAHHE
bopMyIHpPOBOK, TOHUMAHHUE CMBICIIA U YMEHUE PUMEHSITh 3aKOH MPEJIOMIICHUS CBETA
1 npaBuiio JIeHa, KBaHTOBBIX NIOCTYIATOB bopa; — 3HaHME HaA3HAYEHUs, YCTPOUCTBA
U IpUHOMOA  JEUCTBUS  TEXHUYECKHX  YCTPOMCTB:  DJIEKTPOMEXAHWUYECKUU
WHJYKIMOHHBIM TE€HEepaTop MEPEeMEHHOTO TOKa, TpaHc(opMaTop, KosieOaTelbHBIH
KOHTYp, HIE€TEKTOp, CHEKTPOCKOM, chekTtporpad; — [[IOHUMaHUE CYTH MeToja
CIEKTPAJIbHOTO aHaJIN3a U €r0 BO3MOKHOCTEM .

CTpoeHue aToMa u aTOMHOT0 siapa (11 9)

PannoakTMBHOCTH KaK CBUJIETEIBCTBO CI0KHOTO CTPOEHUS aTOMOB. AJb(a-

, bera- nm ramma-m3nydenus. OnweiTel Pesepdopna. Snepnas momensp atoma.
PannoaktrBHBIE IpeBpanieHNs aTOMHBIX sep. CoXpaHeHUe 3apsI0BOr0 U MaCCOBOTO
YuCell MPU SIAEPHBIX PeaKIUAX. DKCIEPUMEHTAIbHBIE METOAbBI UCCIEIOBAHUS YaCTHLL.
[IpoTOHHO-HEUTPOHHAS MOAENb sApa. PUZHYECKUN CMBICI 3apsI0BOrO U MacCOBOTO

yucen. M3otonsl. [lpaBuna cmemenust nis anbpa- U OeTa-pacmnana Nnpu sSAEPHBIX
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peakiusax. DHEPrus CBSA3M 4YacTul B snape. [lemenue sanep ypana. Llennas peakuus.
SnepHas sHEpreTuka. JK0JIOrHYEeCKUe MPoOIeMbl padOThl AaTOMHBIX 3JIEKTPOCTAHIIMM.
Ho3nmerpusa. Ilepuon mnomypacnaza. 3akoH paauOaKTHBHOTO pacnana. BnusHue
PAaIVOAKTUBHBIX M3JIyYEHWH Ha >KUBBIE OpraHu3Mbl. TepMmosnepHas peaxkuus.
Ncrounuku sueprun CoyHIA U 3BE3].

®POHTAJIBHBIE JIABOPATOPHBIE PABOTEHI

6. I3MepeHune ecTeCTBEHHOro pajaualioHHOro (oHa no3uMerpom. 7. U3yueHue
JIeJIeHUsI siipa aToMa ypaHa 1o (GoTorpapuu TpeKoB.

8. OueHka nepuoja nojypacnaga HaxoJIUXCs B BO3AyXe MPOAYKTOB pacmnaaa
rasa pajiona. 9. MzyueHue TpekoB 3apsKEHHBIX YaCTHUIL 110 TOTOBBIM (hoTorpadusim.

[IpenmeTHbIMU pe3yiabTaTaMd OOYYEHHS 1O JaHHOM TeMe SBISIOTCA: —
NOHMMAaHHE W CIOCOOHOCTh ONHCHIBATH W OOBSICHATH (U3MUECKUE SBICHUS:
PaAMOAaKTUBHOCTh, MOHU3UPYIOIINE HM3JIyYEHHUs; — 3HAHUE U CIIOCOOHOCTH /1aBaTh
onpejeneHus/onucanusi (U3NUECKUX MOHSITHI: paJuOaKTUBHOCTh, ajbda-, 6eta- u
raMMa-4acTulbl; PU3NYECKUX MOIENIEH: MOJIENTU CTPOCHUS aTOMOB, MpeioKeHHbIe /1.
Tomconom u 3. Pezepdopaom; mpOTOHHOHEUTPOHHASI MOJIENIb ATOMHOTO S/Ipa, MOJIEIb
npolecca JeNieHusl siipa atoMa ypaHa; (pU3MYecKMX BEJIWYWH: TOTJIOUIEHHAs 1032
U3ITy4eHus, KOdQPUIIMEHT KauyecTBa, IKBUBAJICHTHAS

703a, TMEPHOJ ToJypacmnaaa; — YMEHHE IPUBOJIUTH MPUMEPHI U OOBSICHATH
YCTPOUCTBO M TPHUHIUI JIEUCTBUS TEXHUUYECKUX YCTPOWCTB M YCTAHOBOK: CUETUHK
[eitrepa, kamepa BuiibcoHa, my3bIpbKoBasi Kamepa, siIEPHBIN peakTop Ha MEJICHHBIX
HEUTpOHAX; — YMEHHE H3MEPATh: MOIIHOCTH JI03bl PAJAHMOAKTHUBHOTO H3IYYCHUS
OBITOBBIM JTO3UMETPOM; — 3HaHUE (POPMYIHPOBOK, MOHUMAHUE CMbICIA U YMEHHUE
NPUMEHSTh: 3aKOH COXPAaHEHUS MACCOBOT'O YHUCIIA, 3aKOH COXpaHEHHs 3apsja, 3aKOH
PaAMOAaKTHUBHOTO pacriaja, MPaBUIO0 CMEIIEHHs; — BIIAJICHUE YKCIIEPUMEHTATbHBIMU
METOJIaMH UCCJIEIOBAHUS B MPOIECCE U3YyUCHUS 3aBUCUMOCTH MOIIHOCTH M3TyYEHUS
IPOJYKTOB pacrajia paJoHa OT BPEMEHHU; — MOHMMAaHHE CYTH JKCIIEPUMEHTAIbHBIX
METOJIOB MCCJIEIOBAHUS YAaCTHUI[, — YMEHHUE HCIOJIb30BaTh IMOJIYYCHHbIC 3HAHUS B
MOBCETHEBHOM >KM3HM (OBIT, DKOJOTHS, OXpaHa OKPYKAIOMIEH cpeibl, TEeXHHUKA
0€301acHOCTH U JIp.).

Ctpoenue u 3Boonns Beenennoii (5 1)

Cocras, ctpoenue u npoucxoxjaeHue ConHedHOM cuctemsbl. [lnaneTsl U Masnbie
tena ConHeuHoil cuctembl. CTpoeHue, u3nydeHue u sBontouuss CoyHIa U 3BE3.
Ctpoenue u 3BoJIIOIMS BeeneHHo.

[IpenmeTHBIMU pe3yTbTaTaMU OOYUYECHHS 110 TAHHOW TEME SIBIISIOTCS

— TpPEACTaBICHUE O COCTaBe, CTPOCHUM, TMPOUCXOXKJICHHUM U BO3pPACTE
ConHeyHOU CUCTEMbl; — yMEHUE MPUMEHSTh (PU3NUECKUE 3aKOHBI ISl OOBSICHEHUS
nBwkeHus: 1naHer CoJMHEYHOMl CUCTeMBbl; — 3HaTh, YTO CYIIECTBEHHBIMHU
napaMeTpaMu, OTJIMYAOIIMMU 3BE3/Ibl OT IUJIAHET, SIBJSIOTCS UX MACChl U UCTOUHHUKU
SHEpPruM (TEpMOSIICPHBIE pEaKUUMU B HEApPaxX 3BE3] U PaJUOAKTUBHBIE B HEIpax
IJIAHET); — CpPaBHUBATh (PU3MUECKHE M OpOUTANIbHBbIE MapamMeTphl IUIAHET 3€MHOI
IPYIIbl C COOTBETCTBYIOIIMMHU MapaMeTpaMM IJIaHET- TUTaHTOB U HaXOJUTh B HUX
oO1iee U pa3nuuHoe; — 00bICHATH cyTh 3Pdekra X. [omnepa; dopmynupoBaTh U
OOBSCHAT, CYTh 3akoHa . Xa006ma, 3HATh, YTO OTOT 3aKOH SIBUICS

SKCIEPUMEHTAJIBHBIM MOATBEPKIACHUEM MOJICJIM HEeCcTaluoHapHOW BceneHHoM,
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oTKpbITON A. A. ®praMaHoM.

Pe3epBHoe Bpems (3 1)

OO1mMMH npeIMETHBIMU pe3yIbTaTaMHU 00yUEHHUs 10 JaHHOMY KYpPCY SIBJISFOTCS:
— YMEHHE MO0JIb30BaThCA METOJAaMU HAYYHOTO HCCIEAOBAHMS SBICHUM TPHUPOIBI:
MPOBOJUTH HAOJIO/ICHUS, TUIAHUPOBATh U BBIMOIHATH SKCIEPUMEHTHI, 00pabaThIBaTh
PE3yNbTaThl U3MEPEHUH, MIPEACTABIATD PE3YJIbTAThl U3MEPEHUM C MOMOIIBIO TaOIHII,
rpa¢ukoB u Gopmyl, OOHApYXUBaTh 3aBUCUMOCTH MEXAYy (UIUIECCKUMU
BEJIMUMHAMU, OOBACHATH pPE3yJbTaThl W J€JaThb BBIBOJBI, OIEHUBATh TI'PaHUIIbI
MOTPEIIHOCTEN pPe3yIbTaTOB U3MEPEHUHN; — PA3BUTHE TEOPETUUECKOTO MBILUICHHS HA
OCHOBE (OPMHUPOBAHUS YMEHUU YCTaHABIMBAaTh (AKThl, pa3anyaTbh MNPUYUHBI U
CJIEJICTBUSI, UCTIOJB30BATh (PU3MUYECKUE MOJEIIH, BBIIBUTATh TUIIOTE3bl, OTHICKUBATh U
(GopMynHpoOBaTh JOKA3aTEIbCTBA BHIBUHYTHIX THIIOTES.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOIE 2 Bubmiorexa ITOK
' e pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyeckre BETHUHHEI 2 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO,T IIO3HAHMSI hitos://m.edsoo.ru/ 7416194
Hroro mo pazgeny 6

Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorera [JOK
' P Hl https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.edso0.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAIICCKOT ABHACHHC https://m.edsoo.ru/7f416194
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3.2 HNuepuus, Macca, INIOTHOCTD 4 buGnnorexa [IOK
' P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
3.3 Cuna. B 14
A BB G https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 S
JlarieHue KuAKOCTH https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(EpHOE AaBlIeHNE https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOMHOCTD https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubmorexa HOK
https://m.edso0.ru/7f416194
5.3 MexaHudeckast SHEPTHs 4 bubmorexa HOK
https://m.edso0.ru/7f416194
5.4 2
Hroro no paszneny 14

Pasznen 6. HazBanune
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HTroro 0
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 70 3 12
8 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanue pa3aeoB H TeM nudpoBLIe
Ne n/m P Konrpoabubie | IlpakTuueckue (1upp )
NPOrpaMmblI Beero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TensioBble sIBJIEHUS
. bu6mmoreka [IOK
1.1 C 7
TPOCHHUE 1 CBOHCTRA BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
CIIOBBIE MPOTIECCH! https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Paznea 2. DiekTpuYyecKue 1 MATHUTHBIE SIBJIEHUS
91 DIIeKTpUYECKUE 3apsiibl. 3apsHKCHHBIE Tena 7 1 bu6mmoreka [JOK
' U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSAHHBIN 2NEKTPUUYECKUI TOK 20 1 7 Et?[?sﬂll;lr(r)f:(;i(l)lglli £4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 15 bubmnorexa [IOK
https://m.edsoo.ru/7f4181ce
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bubmuoreka [JOK

24 MEKTPOMATHATHAS HHAYKLLI 4 hitps://m.edsoo.ru/7f4181ce
Wroro mo pazueny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 14.5
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJICHCTBHIE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpAHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJIHEI
bu6 OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS
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4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa HOK
' pacpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27
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Peanm3zaums 3J1eKTPOHHOT0 00y4eHUs1 M/UJIU TUCTAHIUOHHOI0 0O0y4eHHsI B TOM
yncse matepuabl «CereBoro kiacca besoropbs»

1. http://metodist.il.ru/school.shtml - "MeToauct.Py" - Meronuka
MpenojaBaHus PU3NKH.

2. http://xpt.narod.ru/ - [TpoBepka 3HaHUIT y4alIKXCs 11O MIKOJILHOMY KypCy
(Pu3HKH.

3. http://www.mediaeducation.ru/111/ - ®u3uka B pycCKHX CKa3Kax.
DJNEeKTPOHHBIN 3aTa4HKK M0 (PU3MKE HA OCHOBE JTUTEPATYPHBIX TPOU3BEICHUN.
4. http://www.cacedu.unibel.by/partner/bspu/ - AktuBnas ¢usuka - Mzyduenue
($u3HKHU ¢ MOMOIIBI0 HH(DOPMAIMOHHBIX TexHonoruil. Cosep:kaHue Marepuasia
COOTBETCTBYET IporpaMmam M yueoHukam juist 7-11 kimaccos.

5. http://www.phys.nsu.ru/dkf/ - ilemoucTparronHsiii kabunet ¢puszuku HI'Y -
Omnucanusi, HOBbIC Pa3paOdOTKH, BUICO-3aMUCH IEMOHCTPAIIMOHHBIX OTBITOB IO
pasnenam (pU3HUKH.

6. http://school-collection.edu.ru/ - Exunas xomnekiums LIOP

7. http://belclass.net - CeteBoii kiace benoropbe

Y4eOHO-MeTOoAnYecKoe H MATePHAIBLHO-TEXHHYECKOe o0ecnevyeHne Kypcea.

OcHoBHasi yueOHasi IUTEPATYyPA

1. ITépermkun A.B. ®usmka. 7 kmacc. YueOHUK i 001IeoOpa3oBaTeIbHBIX
yupexaenuit/ A.B. Tlépeimkun.- M.: JIpoda, 2013.

2. ©unonosuu H. B. ®usnka. 7xi1. Meronnueckoe nmocodue / H.B. ®unoHoBuy. —
M.: Ipoda, 2015.

3. Mapon A.E. ®wusuka: [lumakTudeckue wmaTepuanbl. 7 Kiacc: ydeOHO—
meroaudeckoe mocooue/ A.E. Mapon, E.A. Mapon. — M.: lIpoda, 2015.

4, XannanoBa T.A. ®usmka. 7 kmacc: pabouas TeTpaab K yueOHUKY A.B.
ITepeimkuna / T.A. Xannanosa, H.K. Xannanos — M.: JIpoda, 2016.

5. XannanoB H.K. ®usuka. 7 knacc. Tectsl k yueOnuky A.B. [lepsimkuna / H.K.
XannaHoB, T.A. XannanoBa— M.: [Ipoda, 2015.

6. Mapon A.E. ®usuka. COOpHUK BOMPOCOB | 3aaad. 7 Ki.: yue0. mocobue/ A.E.
Mapon, E.A. Mapon. — M.: [Ipoda, 2016.

7. Slmymesckas, H.A. TloBTOpeHne n KOHTPOJIb 3HAHUHN TIO (PU3HMKE HA YpOKaX M
BHEKJIACCHBIX MEPOMPUATHUAX, 7-9 KIacChl: NUKTAHTBI, TECTHI, KPOCCBOP/IBI,
BHEKJIACCHBIE ~MEpOMNpHusATHsA. Meronuueckoe mocobue ¢ DIECKTPOHHBIM
npunoxenrem. /| H.A. Srymesckas. — M.: U3naTenbcTBo

«['mobyc», 2009.
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JJIEKTPOHHOE o0ecneuyeHre Ka0MHeTa PU3NKH

Ne /i ‘ HaumMeHoBanue 35IEKTPOHHBIX U3IaHUN
Harasianas ¢puszuka
1 | 7 xmacc
BupryaabHas mkosaa Kupuiia u Medogusn
1 | 7 xmacc
Y4yeHH4YeCKHH IKCIIEPUMEHT 110 pHu3uKe
1 ‘ Mexanuka

OTtkpbiTas pusuka

dusuka. 7-11 kiaaceel

MUHUMAJIBHBIE TPEBOBAHMUSA
K OCHAINIEHNIO KABUHETA ®U3UKHU
JJIA BBINTIOJIHEHUSA JABOPATOPHBIX PABOT 110 ®PU3UKE

OCHOBHAJ IKOJIA
Knacc | Tembl 1abopaTopHbIX padoT Heo0xoaumpbliit MUHUMYM HNmeetcst
(B pacuere 1 KOMILIEKT Ha 2 YeJl.) B
HAJTHYHU
u
7 1. U3mepenue puznyeckux - 3mepurensHbIi IuHAP (MEH3ypKa) —1
KJIACC | BEJIMYHUH C YUETOM - Crakas ¢ Bogon — 1

a0COJIFOTHOM MOrpCIIHOCTH

- HeOomnpinas konba — 1
- Tpu cocyna HeOO0IBIIOTO 00BEMA

2. Onpenenenue pa3MepoB
MaJbIX Tell.

- JIuneiika — 1
- JIpo6b (ropox, mmeHo) — 20
- Uronka — 1

3. 3y4yeHue 3aBUCUMOCTH
IIYTH OT BPEMEHH MpU
MPSIMOJIMHEWHOM
PaBHOMEPHOM JBUKEHUHU.
N3mepenue ckopoctu

- CrexsisiHHas TpyoOka mmHou 20-25 cwm,
IaMeTpoM 7-8 MM, 3aKJIeeHHasi ¢ 00eUX CTOPOH
MJIACTHJIMHOBBIMH ITpoOKamu -1

- JIuneika mmHoOM 25 cMm - 1

- bpycok wiu nactuk - 1

- ByMakHbIe TEHTBI COOTBETCTBYIOIIEH JJTUHBI - 2
- JIBa pe3nHOBBIX KOJIEUKA

- MeTpoHOM (OZMH Ha BeCh KJacc)

4, I/I3MepeHI/IC MacCChI T€JIa Ha
PBIYAXKHBIX BECaAX.

- Becwl ¢ pazHoBecamu — 1
- Tena paznoit maccel — 3

5. U3mepenne oobeMa Tena.

- Men3zypka — 1

- Hutka — 1

- Tena nHenpaBuibHOM (hopMBI HEOOJIBIIOTO 0OBEMa
-3

6. Onpenenenue MIOTHOCTH
BEII[ECTBA TBEPJIOTO TeJa.

- Becsl ¢ pazHoBecamu — 1
- Men3ypka — 1
- TBepnoe Teno, MIOTHOCTh KOTOPOTO HAJ0
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onpeneauTs — 1

7. I'pagyupoBaHue NMPYKUHBI U
U3MEpPEHUE CUII
JIMHAMOMETPOM.

- nuHamomeTp — 1
“Tpy3bi o 100r—4
* IITaTUB C MY(PTOH, JIAKOW U KOJBIIOM -1

8. Omnpenenenue MeHTpa
TSDKECTH INIOCKOM IIJIACTUHEI

-JIunelika n3mepurenbHas - 1

-Ilnockast purypa npousBosbHON (opmbI-1
‘OtBec - 1

-BynaBka ¢ OOJIBIION TOIOBKOW Ha

npoOxke - 1

-3epkaio tiockoe - 1

‘Hltatus ¢ MmydToii 1 nankoi - 1

9. UccnenoBanue
3aBUCUMOCTH CHUJIbI TpCHI/IH
CKOJIB2XKCHHA OT CHUJIBI
HOpMaJ'IBHOFO JABJICHUSA

- JlepeBsiHHbIN Opycok — 1
- Habop rpy3oB — 1

- Jlunamometp — 1

- JIuneiika — 1

10. U3mepenue naBiieHust
TBEPJIOTO TeJa Ha OIopy

‘bpycok - 1
- AunamomerTp - 1
-JIunetika - 1

11. Onpenenenne
BBITAIKMBAIOIICH CHIIBI,
JIEUCTBYIOIIEN HA
MOTPYKEHHOE B KHUJIKOCTh

- Jlunamomerp — 1

- HItatus ¢ mydroit — 1

- Jlankoit u xosibrioM — 1

- Tena paznoro o6bema — 2

TEJO. - Crakan — 2
12. BeisicHeHuE yCcnoBHit - Beckl ¢ paznoBecamu — 1
IJIaBaHMs TeJa B )KUIKOCTH. - Mensypka — 1

- I[IpoOGupka-momiaBok ¢ mpoOkoi — 1
- Cyxo# mecok — 1

13. BeisicHeHue ycnoBus
paBHOBECHS phluara.

- Ppruar Ha mratuse — 1
- HaGop rpy3oB — 1

- JIuneiika -1

- JlunamomeTtp — 1

14. Onpenenenue KIIJ npu
oJbeMe Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

- Jlocka — 1

- luaamomeTp — 1

- 3smepurenbHas neHTa (JuHeilka) — 1
- bpycok — 1

- HItatus ¢ mydroii u nankoi — 1

RJIacC

1. UccienoBanue U3MEHEHHUS CO
BpEMEHEM TeMIIepaTyphl
OCTBIBAIOIIEN BOJIBI

- Kamopumerp —1

- Mensypxka —1

- Tepmomerp —1

- CrakaH c ropsueit Bojoit —1

- CrakaH ¢ X0JIOQHOH BOIOH —1

2. CpaBHEHHE KOJIMYECTBA
TETJIOTHI TPU CMEMIMBAHUU
BO/IbI pa3HOM TeMIIepaTyphl.

- Kanopumerp -1

- Men3ypka —1

- Tepmomerp —1

- CrakaH c ropsueit Bojoit —1
- Yacel —1

3. U3mepenue ynenpHON
TETJIOEMKOCTH TBEPJIOTO Tela.

- MeTamin4yeckoe Tello Ha HUTH -1
- Kanmopumerp -1
- CrakaH ¢ XOJOIHOM BOOM -1
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- Cocyn ¢ ropsueit Bogou -1
- Tepmomerp -1
- Becsl, pa3Hosec -1

4. VIamepenue OTHOCUTEIBHOM
BJIQKHOCTH BO3/IyXa.

- Tepmomerp -1

- Kycouek BathI -1

- CrakaH ¢ BoJioif -1

- [lcuxpomerpuueckas tadbauma -1

5. COopKa 37IeKTPUIECKON e
Y U3MEPEHHE CHIIbI TOKA B €€
PA3JIMYHBIX YJaCTKax.

- Ucrounuk nuranus (4,5 B) -1
- DneKkTpuyecKas JaMIoyvka -1
- Amnepmerp -1

- Kimrou -1

- CoeHUTENBHBIC POBOJA -5

6. U3mepenue HanpspKeHUs Ha
PA3IMYHBIX ydacTKax
AIEKTPUYECKOM LIEeTH.

- Ucrounuk nuranus (4,5 B) -1

- JIBe 1amMnoyku Ha nojcraske -1
- Kirou -1

- Amnepmerp -1

- Bonbt™etp -1

- CoeHUTENBHBIC TTPOBOJIA -/

7. PerynupoBaHUE CUJIbI TOKA
peocTaTom.

- Ucrounuk nuranus (4,5 B) -1
- Peocrar -1

- Kirou -1

- Amnepmerp -1

- CoeMHUTENIBHBIE TPOBOJA -5

8. M3Mepenune conpoTUBICHUS
MIPOBOHHUKA MPU MOMOIIIH
amIepMeTpa 1 BOJIbTMETpa.

- Uctounuk nutanus (4,5 B) -1
- Peocrar -1

- Kurou -1

- AmmiepmeTp -1

- BonpT™meTp -1

- Pesuctop -1

- CoelMHUTEIIbHBIC TIPOBOJIA -7

9. 3mepeHne MOUTHOCTH U
paboOTHI TOKA B AJIEKTPHUECKOM
JIaMIIE.

- Uctounuk nutanus (4,5 B) -1

- Peocrar -1

- Kurou -1

- AmmepmeTp - 1

- BonsT™meTp -1

- DJeKTpuYecKas JiaMIa Ha mojcTaBke -1
- CoeTMHUTENbHBIE MPOBOJIA -/

10. Coopka rrieKTpoMarHuTa u
UCIBITAHUE €ro JCHCTBUSL.

- Uctounuk nurtanus (4,5 B) -1

- Peocrart -1

- Kmrou -1

- CoemMHUTENBHBIE POBOJIA -5

- MarnuTHas cTpenka -1

- Jleranu 1uist cOOpKU AeKTpomMaruuTa -1

11. Y3ydenue paboTb
IEKTPUYECKOTO JIBUTATEIIS
IIOCTOSIHHOTO TOKA.

- Mopenb anektpoaBuratens -1
- Uctounuk nuranus (4,5 B) -1
- Peocrar -1

- Kirou -1

- CoemMHUTENBHBIE TIPOBOJIA -5

12. UccaenoBanue 3aBUCUMOCTH

- Uctounuk utanus - 1
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yIJla OTPa)KEHUS OT yIJia -Jlammnouka Ha mojcTaBke - 1
MaJICHHUS CBETA ‘Peocrar - 1

-IIpoBoj1a coeAMHUTENBHBIE - 5
-Kittou 3ambikanus Toka - 1
-3epkaio tiockoe - 1

*DKpaH co menpio - 1
‘Kapangamr - 1

‘Tpancnoprup -1
‘U3mepurenpHas nmuHelka - 1
-JIuct Genoii Oymaru - 1

13. HUccnenoBanue 3aBucuMoctH | -IlnockonapasienbHas MiIacCTUHKA CO CKOIIEHHBIMU
yIJIa MPEJIOMIIEHHS OT yIJia rpaHsaMu - 1

MaJICHUs CBETA ‘Kapannam - 1

-JIuneiika - 1

‘Tpancnoprup - 1

14. N3yyenue m300pa>keHuUsl, - Cobuparomas iun3a -1
JIaBa€MOTO JIMH30M. - JJammouka Ha mojcraBske -1

- OkpaH -1

- JInnetika -1

- Ucrounuk nuranus (4,5 B) -1
- Kmrou -1

- CoeqHUTEBHBIC IPOBOA -5

RJIaccC

1. UccnenoBanre paBHOYCKOPEHHOTO
IBUKEHHS 0€3 HayaJlbHOM CKOPOCTH.

- Keno6 mabopaTopusrii -1

- [Mapuk quamerpom 1-2 cm -1
- Hunuaap metammmaeckuit -1

- Metponowm (1 Ha Bech Kitacc)

- Jlenta uzmepurenbHas -1

2. 3aMepenune yCcKOpeHus: CBOOOTHOTO
MaJCHHUS.

- [Tpubop mst u3ydeHus: ABMKEHUS Tei -1

- [TostocKM MHJIITUMETPOBOM U
KOIMPOBaJIbHOM Oymaru — 1

- [ITatuB ¢ MydTOi U Nankoi —1

3. UccregoBaHne 3aBUCUMOCTH
nepuoja Kojiebanuii mpy>KMHHOTO
MasTHUKA OT MacChl rpy3a u
KECTKOCTU MPYKUHBI

-IlItatuB ¢ MmydTo# u mankoit — 1

-Habop npyuH ¢ IPpUHAIICKHOCTAMH (KECTKOCTBIO 15
H/m, 40 H/™m, 60 H/m) — 1

‘Habop rpy3oB (macca xotopeix 100 1) - 1, -Hace c
CEKYHJIHOU CTpeJIKo - 1

4, HccnenoBanue 3aBUCUMOCTHU
nepruoJa U 4aCTOThbI CBO60,I[HBIX
KO0JIeOAHUH HUTSHOTO MasTHUKA OT
€ro JJIMHBI.

- HITatus ¢ mydToii u nankoi -1
- [Ilapuk ¢ IPUKPEIJICHHOW HUTHIO - 1
- MetpoHom (oauH Ha Bech Kiacc) -1

5. N3yuyenue siBneHus
AIIEKTPOMArHUTHOW WHIYKIIUH.

- MunnuamnepmeTp -1

- Karymka-mortox -1

- Maraur nyroo6pa3zHslii -1

- Uctounuk nutanus (4,5 B) -1

- Karymika ¢ xene3HbIM cepAeYHUKOM -1
- Peocrar -1

- Kurou -1

- CoeTMHUTENBHBIE TPOBOJA -7
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- Moenb renepatopa 3JeKTPHUECKOTo
Toka (1 Ha Bech Kiacc) -1

6. HaOmroieHue CILIONMIHOIO U
JIMHEWYATBIX CIIEKTPOB UCITyCKaHUs

- IIpoeK1IMoOHHBIN anmnapar, CieKTpajbHbIE TPYOKHU C
BOJIOPOJOM HEOHOM WJIH I'€IMEM, BBICOKOBOJIBTHBIN
WHJYKTOP, UCTOYHHUK IIUTAHUS, IITATHUB,
COEMHUTENBHBIE IIPOBOJIA (9MuU npudopsvl HA 6eCh

Knacc)
- CTeKJIsIHHAs TUIACTHHA CO CKOIIEHHBIMH rpaHsMu -1

7. I3yuenue neieHus sapa aroma
ypaHa 1o ¢GoTorpaduu TPEKOB.

-dororpadus TPEKOB 3aPSHKCHHBIX
qacTull —1

8. 3yueHue TpeKoB 3apsHKEHHBIX
YacTHUII [0 TOTOBBIM QoTorpadusim.

-DoTorpadust TPEKOB 3aPSIKEHHBIX
yacTtuil —1

9. N3mepeHue eCTeCTBEHHOTO
panuanroHHOro (hOHA T03UMETPOM

‘Unaukarop paguoakTuBHOCTH (1 Ha Bech Kitacc)
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