MYHULIMNANBHOE

BIOAXETHOE

OBLEOBPA3OBATEJIbHOE

YUYPEXXAEHWE CPEOQHAA

OBLLEOBPA3OBATEJIbHAA o o

LKOMA Ne 20 FOPOfIA MynuuunansHoe oopa3oBanue KpbsiMckuii paiion

KPBIMCKA MYHULIMMANBHOT™

05pA3OBAH|4;|L|l(pb|MCKV||7|OlV[yHHIII/IHaJII)HOC 010/IZkeTHOEe 0011e00pa3oBaTe/ibHOE yUpeK/IeHHe
WPAfoHEﬂ cpeaHsisa o0meoOpa3zoBaresbHas mkojga Ne 20 ropoaa Kpeimcka
m MyHunuunajabHoro oopasopanus KpsiMmcknii paiion
-~
MYHVILlMI'\AﬂhHOFO OEFASOBAHMR KPhIMCKVM PAMOH G EneMa
EgE‘;E??dE OELI.\EOEF'AGOBATEJ'\!:HOE YHF‘E)KAEHME CPEﬂHﬂﬂ yTBEP}I{HEHO

OBLUEOBPASOBATE/HAS WKOJIA Ne 20 FOPOfIA KPBIMCKA
MYHVLMNANBHOrO OBPA3OBAHIA KPBIMCKIN PAVIOH
Reason I'am the author of this document
uuuuuu
D ate 2021 1 29 OB 27 oz
eader

pellIeHreM Te1aroru4eckoro
coera ot 30.08. 2021 rona
npoTokoa Ne 1
IIpencenarens  Pessaruna E.B.

PABOYAA ITPOIT'PAMMA

[lo ¢usuke
YpoBeHb oOpa3zoBanust 7-9 kiacc

KomnnuecTBo yacoB - 2 uaca B Hegemto (7 — 8 kiacc); 3 yaca B HEIEIIIO
9 knacc

Yuurens  Mapununa Onsra BukropoBHa

[Iporpamma pa3zpaboTaHa B COOTBETCTBUHU C MPUMEPHOI pabouel TporpaMmoit

OCHOBHOTO 00111er0 00pasoBanust (17151 7—9 Ki1accoB 00pa30BaTEIbHBIX OPTraHU3aLIHi )
Mocksa 2021



Pabouast mporpamma 1o (¢u3uke Ha ypoBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUs COCTaBICHA Ha
OCHOBE ITOJIO’KEHHI 1 TpeOOBaHMIA K pe3y/IbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTebHON MPO-
rpaMMBbl, IPeICTaBIeHHBIX B DeiepaabHOM roCy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
ocHoBHOTrO0 061ero oopazoanus (PI'OC O00), a Taxxke ¢ yuérom IIpumepHoii mporpamMmbl
BocriuTanus u Konuenmuu npenogaBanust yueoHoro npenmera «dusnka» B 00pazoBaTeIbHBIX
opranuzauusax Poccuiickoil @enepanuy, peaan3yromux OCHOBHbIE 00111e00pa3oBaTeIbHbIE
IPOTrPaMMBI

INOACHUTEJIbHASA 3AIIMCKA

Copepxanne [Iporpammbl  HampaBieHO Ha  (OpPMHpPOBAHHUE  €CTECTBEHHO-HAYy4HOI
TPaMOTHOCTH yYaIllUXCsl M OPTaHU3AIMI0 M3yueHUs (U3MKU Ha JIeATEIHbHOCTHOW OCHOBE B Hei
VUUTBHIBAIOTCS BO3MOXXHOCTH TIpenMera B peanmuszanuu  Tpeboanuii. PI'OC OO0 «
MJIAaHUPYEMBIM  JIMYHOCTHBIM M METalpeIMETHBIM pe3yjbTaTaM OOydeHHus, a TakKke
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEAMETOB HAa ypPOBHE OCHOBHOTO
obmero oopa3oBaHus

B mporpamMme omnpenensitorcs OCHOBHBIE LEJNHM M3y4eHUs (UMK Ha YPOBHE OCHOBHOIO
oOmiero o0pa3oBaHMs, IJAHUPYEMble pe3yJabTaTbl OCBOEHHsI Kypca (DU3MKH: JIMYHOCTHBIE,
MeTalpeAMETHBIE, IPEAMETHBIE

[IporpaMma ycTaHaBIMBaeT pachpejelieHne yueOHOro marepuania mo rogam oOydeHus (1o
KJlaccam), MpejyiaraeT MpUMEpPHOE KOJIMYECTBO YUEOHBIX YacOB UIS M3YYEHHUS PA3NEoB U TeM
Kypca, a TakKe PeKOMEHIYyeMYIO MOCIe0BaTeIbHOCTh U3YUeHHs] TEéM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHUS IPEIMETHOTO CO/ICPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH yJamuxcst

[Tporpamma BKJIHOYaET: MIIAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca (GU3UKHU, B TOM YHCIIE

IPEMETHBIE PE3YIbTATHI 110 To1aM 00yUYeHHsl; cojepKaHue ydyeOHoro npeamera «Du3uka mno
rojiaMm oOyueHusi; MpUMEpPHOEe TEMAaTHYECKOe IUIAaHUPOBAaHKE C YKa3aHWEM KOJMYECTBA YacoB Ha
U3YYEHHE Ka)X/J0H TeMbl U NPUMEPHOW XapaKTEPUCTUKOW y4eOHOH NeATENbHOCTH YYalluXcs,
peanu3yeMoi Ipyu U3y4EHHUH ITUX TEM

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®U3UKA»

Kypc ¢usnkun — cucremooOpa3yronifii A ecTeCTBEHHO-HAayYHbIX Y4E€OHBIX IPEAMETOB,
MOCKOJIbKY (hpH3MUEcKUe 3aKOHBI JIS)KAaT B OCHOBE IPOILIECCOB U SIBJICHUN, M3y4aeMbIX XHMUEH,
Ouonorueii, actpoHomuel u ¢usnueckoit reorpapueit Ou3znka — 3TO MPEAMET, KOTOPBIA He
TOJIbKO BHOCHT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MHUpA, HO U MPEIOCTABISIET
HanOoJiee sicHbIE 00pa3Ibl MPUMEHEHUsI HAyYHOTO METOJIa TO3HAHUsA, T € Croco0a MoTydeHus
JIOCTOBEPHBIX 3HaHUI 0 Mupe HakoHen, ¢pu3nka — 3TO mpeaMeT, KOTOPBIi Hapsiy ¢ APYTUMH
€CTeCTBEHHO-HAYYHBIMU MpeIMeTaMH JIOJDKEH JaTh IIKOJbHMKAM MpeicTaBlieHue o0
YBJIEKATEJIbHOCTH HAyYHOTO MCCIEAOBAaHUS W PAJOCTU CaMOCTOSITEILHOTO OTKPBITUS HOBOTO
3HaHUS

Opna w3 THaBHBIX 337a4y (puU3Myeckoro oOpa3oBaHMsI B CTPYKType o00IIero oOpa3oBaHus
COCTOUT B BBIBJICHMH M TOATOTOBKE TAJAHTIMBBIX MOJIOABIX JIIOJACH s MPOAOIIKEHHS
oOpazoBaHusl W JaJbHEWIICH MpodhecCHOHATBHOW NEATeILHOCTH B 00JIACTH €CTEeCTBEHHO-
Hay4YHbIX MCCJIEJOBAaHMM W CO3JaHUM HOBBIX TexHoJorud Ho He MeHee BaxkHOW 3amauei
aBisieTcss (OPMUPOBAHHE €CTECTBEHHOHAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM
Macchl 00Y4aroIuMXcs, KOTOphIe B JallbHEHIIEeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HBIX cdepax
nesitennbHOCTH  COrNIacHO MPUHATOMY B MEXKIYHAPOIHOM  COOOIIECTBE  OMPEIENICHHUIO,
«EcTecTBeHHO-Hay4YHass TPaMOTHOCTh — 3TO CIIOCOOHOCTb 4YeNOBEKa 3aHMMAaTh AaKTHUBHYIO
TPaXXAAHCKYIO MO3ULIKIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU



HayKaMI/I, U €ro TIO0TOBHOCTHb I/IHTepeCOBaTBCH eCTeCTBeHHO-Hay‘-IHBIMI/I nacsamMun Haquo
TPAaMOTHBIN YEJIOBEK CTPEMHUTCS Y4aCTBOBAaTh B apryMEHTHPOBAaHHOM OOCYXICHUH MpoOIeM,
OTHOCAIIUXCA K C€CTCCTBCHHBIM HayKaM U TEXHOJIOTUAM, 4YTO Tpe6yeT OT HCEro CJIGI[leH.II/IX
KOMIICTCHTHOCTCH:

—HAYYHO OOBSCHSATH SIBJICHHUS,

—OIICHUBATh M TOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICAOBAHUS,

—HMHTEPIPETUPOBATH JAHHBIE M UCIIOJIb30BATh HAYYHBIC JOKA3aTEIhCTBA [l IOTYICHHUS
BBIBOJIOB )

N3yuenne ¢pu3nku ciocoOHO BHECTH PELIAIOIIUi BKIA] B (OpMUPOBAHUE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH O0YYaOLIHXCS.

HEJIN U3YYEHUS YYEBHOI'O INIPEIMETA «®U3UKA»

Llenu u3ydyenus GpU3MKU Ha ypOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs ONpEAEIICHbI B
Konnenmnuu npenogaBanus yueoHoro npeamera « @u3uka» B 00pa3oBaTeIbHbIX
opranuzauusax Poccuiickoii ®denepanuu, peaan3yomux 0CHOBHbIE 00111e00pa3oBaTeIbHbIE
IIporpammBel, yTBepkA€HHOU permieHueM Kosuterun MunncrepcTsa npocsenienus Poccuiickon
®epnepannn, npoTokodt ot 3 aexadpst 2019 r Ne [1K-4BH.

eaun u3yyenus: pU3UKU:

—opMupoBanre WHTEpeca M CTPEMIICHHsS OOYYaroIUXCsS K HAYYHOMY W3YYEHHUIO MPHUPOIHL,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TPEACTABICHHA O HAYYHOM  METOJE TMO3HaHUS W  (OPMHpPOBAHHE
UCCIIEI0BATEIbCKOTO OTHOLIEHHS K OKPY>KAIOLIUM SIBJICHUSIM;

—opMupoBaHre HAyYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3yYeHHs OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

—opmupoBanre yMEHUH OOBACHATH SIBICHHUS C WCIOJNB30BaHHMEM (U3WYECKUX 3HAHUN H
HAaYYHBIX J0Ka3aTeJIbCTB;

—opmupoBanue mpeacTaBiIeHU 0 poi (PU3KUKH JUTSL pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTHil;

— pa3BUTHE NPEJICTABICHUN O BO3MOXHBIX cepax Oynyiei mpodeccnoHanabHON

NesITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaJIbHEHIIEMy 00yYeHHIO B 3TOM

HarpaBjeHuu JloCTHKEeHHEe ITUX IIeJiel Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

o0ecTieynBaeTCsl peHIeHHEM CIISTYIOIINX 33 1au:

—IIpHOOpeTeHne 3HAHWM O JUCKPETHOM CTPOEHHM BEUIECTBA, O MEXaHMYECKHX, TEIJIOBBIX,
AIIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

—omnucanue 1 00bsiICHeHUe (PU3NUECKUX SBJICHUHN C NCTIOJIb30BAHNEM MOYUYEHHBIX 3HAHUMH;

—OCBOEHHE METOJOB PEIICHHUS MPOCTEHITNX PAaCUETHBIX 3a7ad C MCTIOIh30BaHUEM (DU3NIECKUX
MoJienielt, TBOPYECKHUX M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE yYMEHUI HAOIOIaTh MPHUPOIHBIC SBICHHS W BBITOJIHATH OMBITHI, JaOOpaTOpHBIE
paboThI U HKCTIEPUMEHTANIbHBIE UCCIIEIOBAHMS C UCTIOJIb30BAaHUEM N3MEPUTENIbHBIX PHOOPOB;

—oOocCBOeHHEe TMpHEMOB paboThl ¢ WHPOpManuerd (HU3UYECKOTO COAEPIKAHUS, BKIFOUAsS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3MKU; aHATIU3 U KPUTHYECKOE OICHUBAHUE
uH(pOopMaLnu;

—3HAaKOMCTBO €O cdepamMu HpOoPecCHOHATBHON AEATENbHOCTH, CBSA3aHHBIMU C (DU3MKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMHA, OCHOBAHHBIMU Ha JOCTHXKEHUSAX (PU3NYECKON HAayKH.



MECTO YYEBHOTI'O IIPEIMETA «®U3UKA» B YHEBHOM IIVIAHE

B cootBerctBUn ¢ ®I'OC OOO ¢usuka sBisieTcss 00sA3aTCIbHBIM IMPEAMETOM Ha YPOBHE
OCHOBHOTO 00mIero oOpasoBanus J[aHHas mporpaMma mnpeaycMaTpuUBaeT H3ydeHue (U3UKU B
00béme 238 41 3a Tpu roma oOydeHHs Mo 2 4 B HENEI0 B 7 W 8 Kjlaccax | 1Mo 3 9 B HEJEo B 9
Kiacce. B TemMaTHyeckoM IUJIaHUPOBAHMM JJIsi KaXKJIOTO Kjacca MpEeIoiaraercs pe3eps
BpPEMEHU.

INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O IIPEJJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

N3yuenne yuebHOro mnpeamera «®usnka» Ha YpPOBHE OCHOBHOIO 00ILero oOpa3oBaHUs
JOJDKHO — oOecreunBaTh  JOCTIDKEHHE — CIEAYIOUNIMX JIUYHOCTHBIX, METalpPEeIMETHBIX H
IPEMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB

JJMYHOCTHBIE PE3YJbTATBI
1.1.Ilampuomuueckoe 6ocnumanue:

—TIPOsIBJICHHE HMHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOW (DHU3NYECKOit
HayKH;

—IIEHHOCTHOE OTHOIICHHUE K IOCTHKECHUSAM POCCUHCKUX YUEHBIX-(PU3UKOB
1.2.I'pasicoanckoe u dyxoeno-npagcmeennoe gocnumanue:

—TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYKICHHH OOIIECTBEHHO-3HAYUMBIX M ITHUYSCKUX
npo0JieM, CBSA3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKeHUN (DU3HKY;

—O0CO3HaHUE BAXKHOCTH MOPATHLHO-3TUYCCKUX MTPHHIIAIIOB B JACSITEILHOCTH YUEHOTO
1.3.9cmemuueckoe 6ocnumanue:

—BOCIIPUATUC IJCTCTUUCCKHUX KauCCTB q)HSH‘{CCKOﬁ HAaYKH: e€ TapMOHUYHOTI'O IIOCTPOCHMU,
CTPOroCTu, TOYHOCTH, IAKOHNYHOCTHU

1.4.Ilennocmu nayunozo no3nanus:

—OCO3HaHUE IIEHHOCTH (PM3MUECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa IO3HAHUS MHpa,
OCHOBBI Pa3BUTHsI TEXHOJIOT M, BaKHENIIEW COCTABIIAIOIIEN KYJIbTYPHI;

—pa3BUTHE HayYHOU JIF0003HATENLHOCTH, MHTEpEca K UCCIIE0BATENLCKOM 1€ATEeIbHOCTH
1.5.@opmuposanue Kynomypot 300p06bsa u IMOUUOHATLHO20 ONA2ONOIYUUA '

—OCO3HaHUE LEHHOCTU 0e30macHoro o0pas3a *HU3HU B COBPEMEHHOM TEXHOJIOIMUECKOM MHpE,
BaXHOCTH TIPaBHJI O€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA JOPOrax, C SJIEKTPUUECKUM U
TETJIOBBIM 000PYI0BAaHUEM B JOMAIIHUX YCIOBUSX;

—c(OopMUPOBAHHOCTh HaBBIKA peICKCUU, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAaKOTO ke
IpaBa y Ipyroro yeioBeKa
1.6.Tpyoosoe socnumanue:

— AKTUBHOE Y4YacCTHE B PEUICHUHU MPAKTHUYECKHUX 3a7ad (B paMKax CEMbH, LIKOJbI, TOPOJa,
Kpas) TEXHOJOTHYECKOW M COIMAJIBHOW HAIPaBICHHOCTH, TPEOYIONIMX B TOM YHCIE H
(GU3HYECKUX 3HAHWM, — HHTEpeC K MNPAKTHYECKOMY H3Y4YEHHIO mpodeccuil, CBS3aHHBIX
¢ ¢usuKoi

1.7.9ko0n02uueckoe 6éocnumarnue:.



—OpHCHTAallMsd Ha HNPUMCHCHUC (1)I/I3I/I‘-I€CKI/IX 3HAHUMI IJid  pCHICHUSA 3ada4 B 06.HaCTI/I
OKpY’Karolllel Cpe/bl, MIIAHUPOBAHUS MOCTYNKOB U OLEHKHU MX BO3MOKHBIX MOCIEICTBUN s
OKpYKaroILEeH Cpeibl;

—OCO3HaHUE II100aIBHOT0 XapaKkTepa SKOJIOTHUECKUX MPOOIEM U IMyTeH UX perIeHUs
Aoanmayusa o0yuarowecoca K U3MEHAIOUWUMCA YCI0BUAM COUUAILHOU U RPUPOOHOTL

cpeovt:

—TOTPeOHOCTh BO B3aMMOJICHCTBUY TIPU BBHIMOJTHCHUH UCCIICOBAHUN U MPOEKTOB (PU3NICCKOM
HAIPABJICHHOCTH, OTKPBITOCTh OIBITY M 3HAHHSM JIPYTHX;

—TIOBBINICHUE YPOBHS CBOCH KOMIETCHTHOCTH Yepe3 MPAaKTHUYECKYIO IeITeIbHOCTD;

—110TpeOHOCTh B ((OPMHUPOBAHWH HOBBIX 3HAHHM, B TOM YHCIIe (OPMYJIMPOBATH UJICH, TOHITHS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBJICHHUSIX;

—oO0co03HaHue 1e(UIMTOB COOCTBCHHBIX 3HAHUI W KOMIICTCHTHOCTEH B 00J1aCTH (PU3UKH;

—IUTAaHUPOBAHUE CBOCTO PA3BUTHUS B IPHOOPETEHUN HOBBIX (DHM3MYECKHMX 3HAHUI;

—CTpEMIICHHE aHAIM3UPOBATh U BBIIBIIATH B3aMMOCBS3U IPUPOJIbI, OOIIECCTBA U SKOHOMHUKH, B
TOM YHUCJIC C UCTIOIh30BAaHUEM (PU3NUICCKUX 3HAHMIA,

—OIICHKa CBOMX JCUCTBHH C Yy4ETOM BIIMSHUS Ha OKPYKAIOUIYI0 CpEay, BO3MOXHBIX
rI100aJbHBIX OCIENCTBUI

METAIIPEAMETHBIE PE3YJIBTATHI
‘YHuBepcajibHbIe I03HABaTe/IbHbIE 1CHCTBUS
Baszoewie nozuueckue oeiicmeus.

—BBISABIIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJIEHUIN);

—YyCTaHaBJIMBaTh CYLIECTBEHHBIM NpPHU3HAK KilacCU(PUKAIMK, OCHOBAHUS JUis OO0OOIIEHUS U
CPaBHEHHS;

—BBIABJIATh 3aKOHOMEPHOCTH U IPOTHUBOpEUHsT B paccMaTpuBaeMbIX (akTax, IJaHHBIX H
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SBIICHUSM;

- BBIABJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3U NIPU M3YUYEHUH (PU3NYECKUX SIBICHUH U MPOLIECCOB;
JIeNlaTh BBIBOJIBI C HCIOJB30BAHUWEM JEAYKTUBHBIX M MHJIYKTHUBHBIX YMO3aKIIOYEHUH,
CaMOCTOSITENIFHO BBIOMpaTh CIOCOO pelleHus yueOHOl ¢u3ndeckoil 3ajgauu (cpaBHEHHE
HECKOJIbKUX BapMAaHTOB pEIIeHHUs, BBIOOp HanboJiee MOAXOASIIEr0 C yUETOM CaMOCTOSITEIbHO
BbI/IEJICHHBIX KPUTEPHEB)

bazoevle uccneooeamenvckue oeiicmeus.

—MCIOJI30BaTh BOIIPOCHI KaK MCCIICIOBATEIFCKUM HHCTPYMEHT MO3HAHUS;

—TIPOBOJIUTh IO CaMOCTOSITENIbHO COCTAaBICHHOMY IUIAHY OIBIT, HECIOXKHBIM (U3NYECKUi
HKCIIEPUMEHT, HEOObILIOE HCCiIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

—OIlIEHWBaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh WHGOPMAIUIO, TMOIYYCHHYIO B XOJe
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

—CaMOCTOATEIBHO (GOPMYIUPOBATH OOOOIICHHUS W BBIBOJBI MO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, ONBITA, UCCIIEIOBAHNUS;

—TIPOTHO3UPOBATh BO3MOXHOE JalbHEWIIee pa3BUTHE (U3MUECKUX TMPOIECCOB, a TaKXKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX
Paboma c ungpopmanueii:

—IIPUMEHATh pa3IUYHBIE METOAbI, HHCTPYMEHTHl M 3alpocChl MpH TIOUCKE M 0oTOOpe
WH(OpPMAIIUU WM TaHHBIX C YIETOM MPEAJIOKEHHON yueOHOM Pu3nuecKkon 3a1auu;



—aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIIMIO PA3IHYHBIX BUI0B U
dop™m npencTaBiIeHNUS;

—CaMOCTOATENIBHO ~ BBHIOMpATh ONTUMANbHYIO (OpMy MpeACTaBIeHUs HHGOPMAIMH U
WUTIOCTPUPOBATh pellaeMble 33/1a4i HECIOKHBIMU CXEMaMH, TUarpaMMaMH, UHOH rpadukoil
A UX KOMOWHAIUIMU

YHuBepcaibHble KOMMYHUKATHBHbIE 1eCTBUS
Obwenue:.

—B X0/ie 00CYXIIeHUsI y4eOHOro Marepualia, pe3yJbTaToB JIA0OPATOPHBIX PabOT M MPOCKTOB
3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYX/JIaeMOIl TEMbl U BBICKA3bIBAaTh UICH, HallEJICHHbIC Ha
pellleHre 3aa91 U TOJIepKAHUE OJIaroKenaTeIbHOCTH OOICHNS;

—COIOCTABIISATh CBOU CYXKJICHHUS C CYKICHHUSIMH APYTUX YYaCTHUKOB JMajora, oOHapyXUBaTh
pa3auvue U CXOJCTBO MO3UIIUH;

—BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

—ITyOJIMYHO TMPEACTABIATh PE3YJIBTATHI BBHIMOTHCHHOTO (PH3UYECKOTO OMbITa (IKCIICPUMEHTA,
WCCJICIOBAHMSI, IPOEKTA)

Coemecmnasn desmenvHocmo (COmpyoHuU4ecmeo):

—IIOHMMAaTh W HWCIOJb30BaTh IMPEHMYIIECTBA KOMAaHIHONH W WHAWBHIYaJbHOH pabOTHI TpU
pelIeHNH KOHKPETHO! (pru3HUecKOi npoOIembl;

—/BUI'aTh TUIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJIMYHH,

—MpPUHUMATH LIETTH COBMECTHOM JIEATEbHOCTH, OPTaHU30BBIBATH JCHCTBUS MO €€ TOCTHKEHUIO:
pacmpenensits poiu, o0CyKIaTh MPOLECChl M Pe3yJabTaThl COBMECTHOW paboThl; 0000IIaTh
MHEHMS HECKOJBKUX JTIOICH;

—BBINIOJIHATh CBOIO 4YacThb padOThI, JOCTUTas KadeCTBEHHOTO pe3ylbTara IO CBOEMY
HaIpaBJIECHUIO U KOOPJAUHHUPYS CBOU JCUCTBUSA C APYTUMHU WICHAMU KOMaH/IbI;

—OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIMA TPOIYKT IO KPUTEPHUSM, CAMOCTOSATEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS

YHI/IBepcaJII)HI)Ie PEryJIATUBHLIC JelcTBus
Camoopzanmauu}l:

—BBIABIIATH MPOOJIEMbl B JKU3HEHHBIX W Y4YEOHBIX CUTYyalUAX, TPEOYIOIIMX s pEeLIeHHs
(bU3HMUECKUX 3HAHHIA;

—OPHEHTHPOBATHCS B PA3IMYHBIX MMOIX0aX MPHHSATHS PElIeHU# (MHIMBUAYaIbHOE, TIPUHSITHE
peIeHus B TPYIIIe, MPHHATHE PEIICHUH TPYIIION);

—CaMOCTOSATEIbHO ~ COCTABIATh AITOPUTM  pelieHHus (U3UYECKON 3aJauyd WK IUIaHa
UCCIEIOBAaHUS C y4ETOM HUMEIONIMXCS PECypCcoB W COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh MpeIJIaraeMble BApUAHThI PEIICHUI;

—JIe71aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE
Camoxoumpons (pegpnexcusn):

—JaBaTh aJCKBaTHYIO OLIEHKY CUTYallUM U MpeasaraTh IjaH e€ U3MEHEHUS;

—OOBACHATh MPUYUHBI JIOCTHIKEHUS (HEIOCTHIKEHHS) pEe3yJIbTaTOB JEATENbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

—BHOCHTb KOPPEKTHUBBI B JEATENbHOCTh (B TOM 4YHCJIE B XOJ BBINOJHEHUS (PU3UIECKOTO
UCCIICIOBAaHHUSI WJIM TPOEKTA) Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHMBIIMXCS CHTYallUH,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3Y/IbTaTa LIEIH U YCIOBUSIM
IMmoyuonanvrblil UHMeENTIEKM



—CTaBUTh ceOs HA MECTO JPYroro 4yelioBeKa B XOJe CIopa MM JUCKYCCUU HAa HAYYHYIO TEMY,
IIOHUMAaTb MOTHUBBI, HAMEPEHHUS U JIOTUKY IPYroro

IHpunamue cedn u opyzux:

—TIpU3HaBaTh CBOE MPABO HA OIMMOKY NpPU pelIeHUH (PU3NYECKHUX 3a7ad WM B YTBEPKIACHUSIX
Ha Hay4HBIE TEMBI U TAKOE XK€ IIPABO JAPYroro

IMPEAMETHBIE PE3YJIbTATBI
7 Kiace

[IpenmerHble pe3yabTaThl JOJDKHBI OTpakaThb CHOPMHPOBAHHOCTb y OOYUAIOIIUXCS
YMEHUN:

—MWCIOB30BATh MOHATHSA: (U3NYECKHE W XMMUYECKHE SIBJICHHS;, HAOIIOJCHHUE, DKCIIEPHUMEHT,
MO/JIeJIb, TUIIOTE3a; €AUHULIBI (PU3NYECKUX BEJIUYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKUAKOE, Tra3000pa3HOE); MEXaHWYECKOe [BIKCHHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTOpHs, paBHOJCHCTBYyroIas cuil, Jegopmanus
(ympyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

—pa3nuyarh sBIeHUA (Iuddy3us; TEMIoBOe JBHKEHHE YacTHUIl BELIECTBA; PAaBHOMEPHOE
JBIKEHUE; HEPAaBHOMEPHOE JBIDKEHHE; HHEPIHS; B3aUMOICHCTBUE TeJl; PABHOBECUE TBEPIBIX
TeJI ¢ 3aKPEIUIEHHON OChIO BPALIECHHUS; IIepeayda JaBlieHUs TBEPABIMU TeJlaMHU, KUAKOCTSIMH U
ra3amu; aTMoc(epHOe NaBJICHHUE; IJIaBaHHUE TEJ; MPEBpAICHHUs] MEXaHUYECKOW IHEPTUH) IO
OMHCAaHUIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOIIHUX JaHHOE
(buznyecKoe SIBIECHUE;

—pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (DU3NYECKHUX SIBICHHM B OKpYXAaloIeM MHUpPE, B TOM
yricie GU3NYECKue SBICHHUS B MPUPOJE: MPUMEPHI IBHKCHUS C PA3IMYHBIMU CKOPOCTSIMHU B
KUBOW M HEXMBOH Ipupoje; JeicTBUE CHJIbl TPEHHUs B NPUPOJE U TEXHHUKE; BIIUSHUE
aTMOC(EpHOTO JIaBJICHUS HA KUBOW OpraHW3M; IUIaBaHUE PHIO; pbIUard B Telle YeJI0BeKa; pu
3TOM NEpPEeBOJUTh NPAKTUYECKYI0 3aJadyy B y4yeOHYyI0, BBIJENATh CYLIECTBEHHbIE
CBOMCTBa/pU3HAKU (PU3NYECKUX SABJICHUM;

—OMNKChIBaTh HM3y4YEHHbIE CBONCTBA Tel W (U3MUYECKHe SBIEHUS, HCHOJIb3yd (QU3NUECKue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, ITYTh, CKOPOCTb, CPEAHSSI CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CUila TPEeHUs, 1aBjeHue (TBEPAOTo Tema, KUAKOCTH,
ra3a), BBITAJKHBAIOIAs CUJIa, MEXaHUYECKasi paboTa, MOLIHOCTb, IJIEYO CHUJIbI, MOMEHT CHUJIBI,
KO3(PUIIMEHT MOJE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKAs M MOTEHIMAIbHAS SHEPTHs);
NpU ONHCAHWU TPABUIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIONB3YyEeMBIX BEIWYHH, HX
0003HaueHHSI ¥ eTMHUIIBI (PU3NYECKUX BEIUYHH, HAaXOAUTh (DOPMYJIbI, CBA3BIBAIOLINE TAHHYIO
(GU3NIECKYIO BETMYHUHY C IPYTHMHA BETHYMHAMH, CTPOUTH TPadUKN U3yUSHHBIX 3aBHCUMOCTEH
($U3MUECKUX BETMUMH; XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SBICHUS U ITPOLECCHI,
MCIIOJIB3YS MpaBUiIa CII0KEHHUS cuJl (BIOJIb OJTHOM mpsiMoif) 3akoH ['yka, 3akoH [lackans, 3axkoH
Apxumena, paBUJI0O paBHOBECHUS phlyara (0JI0Ka), «30J0TO€ MPAaBUIO» MEXaHUKH, 3aKOH CO-
XpaHEHHsS MEXaHUYeCKOW SHEPIHHU; TPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aITUCBIBATh €T0 MAaTEMaTHIECKOE BBIPaKCHNUE;

—O0OBACHATH (pU3MUECKUE SBICHMS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud TPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATh IPUYMHHO-CIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSCHEHHE M3 |—2 JOrMYECKMX IIaroB ¢ ONOpPOM Ha |—2 H3y4EHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

—pemaTb pacy€THbIC 331a4l B 1—2 HeicTBUS, UCTONb3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOLIIE
(¢u3nyeckre BEIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJaudl 3allUChIBATh KPATKOE YCIOBUE,
NOJCTABIATh (PU3UYECKUE BEIMYMHBI B (HOpMYyJbl W MPOBOAUTH PAcCyETbl, HAXOIHUTH



CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC JUIsI PEIICHUS 33a7ay, OICHHWBATh PEATUCTHYHOCTH
MOJTYYCHHOW (PU3MUECKON BEIMUNHBI;

—pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PELIUTh MPHU MOMOIIN (PU3UYECKUX METOJIOB; B
ONMCAHUU HCCIIEIOBAHUS BBIACIATH MPOBEPAEMOE MPEIoNIoKeHne (TUIOTEe3y), pa3iudarh U
UHTEPIPETHPOBATh TOJYYEHHBIH pE3yibTaT, HAaXOAWUTh OIIMOKM B XOJE OIbITA, JEJIaTh
BBIBO/JIBI 110 €T0 Pe3yNbTaTaM;

—TIPOBOJIUTH OIBITHI MO HAOMIONEHUIO (U3UYECKUX SIBICHUH WM (U3MUYECKUX CBOMCTB TeI:
dbopMynupoBaTh MpOBEpsEMbIe MPEATOIOXKEHUS, COOMPAaTh YCTAHOBKY U3 IMPEAJIOKEHHOTO
000pyI0BaHUs, 3aMCHIBATH X0 ONBITa U (OPMYIUPOBATH BHIBOJIBI,

—BBIMIOJIHATG TPSIMbIE HM3MEPEHHUS PACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CHIIBI H

TEMIIEpaTypbl C HCIOJb30BAaHMEM AaHAJIOTOBBIX M IM(PPOBBIX NPUOOPOB; 3aNHCHIBATH
MOKa3aHusi IpuOOPOB C YUETOM 3aaHHOM aOCOIIOTHON MOTPEUTHOCTH N3MEPEHUI;
— TPOBOJAUTH HCCIEIOBAHWE 3aBUCUMOCTH OJHON (PU3MUECKOW BEIMYUHBI OT APYrod C
UCIOJIb30BaHUEM TMPSAMBIX U3MEPEHHUI (3aBUCHUMOCTH IYTH PaBHOMEPHO JBHKYIIETOCs Telna
OT BPEMEHHU JIBWJKEHUS Teja; CHJIbI TPEHMsI CKOJIbKEHUSI OT Beca Tena, KauecTBa 00padoTKu
MOBEPXHOCTEH TeT M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOUIAJA COIPUKOCHOBEHUS TEJ; CUJIbI
YIOPYTOCTH OT YJIJIMHEHUS IPYKUHBI; BBITAJKUBAIOIIEH CUIIBI OT 00BbEMa MOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH KHUJAKOCTH, €€ HEe3aBUCHMOCTH OT IUIOTHOCTH Teia, OT TIyOWHBI, Ha
KOTOpPYIO HOTPYXEHO TEeJO; YCIOBUM IUIaBaHUs TeJ, YCJIOBUM paBHOBECUS pblyara Hu
0JIOKOB);y4acTBOBAaTh B IUJIAHHUPOBAHUHM Y4EOHOTrO HCCIENOBAaHUS, COOU- parh YCTAHOBKY H
BBITIOJIHATh M3MEPEHHsI, CIeNys MPeIOKEHHOMY IUIaHy, (pUKCHpOBaTh PE3YJIbTATHl MOJIYYEHHOMH
3aBHCUMOCTH (PU3NYECKUX BEIWYMH B BHUJAE MPEAJIOKEHHBIX TaOmUI U rpaduKoB, AeNaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCIICJOBAHMUS;

—IIPOBO/IUTh KOCBEHHBIE U3MEPEHHsI (PU3NUYECKUX BEUYMH (TIJIOTHOCThH BEILECTBA KUJIKOCTU U
TBEPAOrO TeNa; CHJIAa TPEHUS CKOJIBXKEHMs; JaBJICHHE BO3[yXa; BBITAJIKMBAIOLIAS CHIIA,
JecTByIOIAss Ha TMOTPYKEHHOE B JKMIKOCTb Teso; KO3()(UIMEHT MONe3HOTo IeHCTBUS
IPOCTBIX MEXAaHU3MOB), CIeAys MPEUIOKEHHONM MHCTPYKIMM: NPHU BBINOJIHEHUN U3MEpPEHHH
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHUE HCKOMOM BEJIMYHMHBI;

—Cco0J1r0/1aTh IPaBUJIa TEXHUKU O€30MaCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

—YyKa3blBaTh NPHUHIMIIEI AECHCTBHS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0apOMETp, phlyar, MOIBUKHBIM U HEMOABUKHBIN OJIOK,
HaKJIOHHAs [I0CKOCTb;

—XapaKTepHU30BaTh NMPUHLUIBI ACHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
Omopoil Ha uX onucaHus (B TOM 4MCJe: NOJUIMIHHUKH, YCTPOMCTBO BOJONPOBOAA,
TUAPABIMYECKUM TPECC, MAaHOMETP, BHICOTOMEp, MOPIIHEBON HACOC, apeoMeTp), MCIOJb3Ys
3HaHUS O CBOMCTBax (U3MUYECKUX SBIEHUH U HeoOXoaumble (U3MYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

—TIIpUBOANTD MPUMEPHI / HAXOIUTh UHPOPMAIMIO O MPUMepax MPAKTUYECKOTO HUCIIOJIb30BAHUS
busznyecKux 3HAHMA B TOBCEIHEBHOM KHU3HM [UIsl oOecriedeHHsl O€30MacHOCTH MpH
oOpamieHUud ¢ OpubOpaMu M TEXHUYECKUMH YCTPOIMCTBaMH, COXPaHEHHsS 3J0pOBbS U
cOOII0OZICHHS] HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpYXKAloIIeH cpene;

—OCYIIECTBIATh OTOOpP MCTOYHHKOB HHGpOpManuu B ceTd VHTEpHET B COOTBETCTBHUU C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOLIUXCS 3HAHMM W TYTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHMKOB BBIIENATH MH(POPMALMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WIIH
MOJKET OBbITh HEJIOCTOBEPHOM;

—MWCHOJb30BaTh IPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUN HAy4YHO-NIONYJISIPHYIO JIUTEpaTypy
(GU3NYECKOro CoAep)KaHus, CIPaBOYHBIC MaTepuaibl, pecypcbl cetu MHTepHeT; BianeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MH(OpMAIMK U3 OJHOM 3HAKOBOU
CHCTEMBI B IPYI'YIO;

— cO034aBaTh COOCTBEHHBIC KPAaTKHUE MHCbMEHHBIC U YCTHBIE COOOIEHUS HAa OCHOBE 2—3
HMCTOYHHKOB uHpopmaruu (bu3IIEeCKOTO co-
JiepKaHusl, B TOM YHCIIE IMyOJIMYHO JIeNaTh KpPAaTKUE COOOLICHUS O pe3yibTaTax MPOEKTOB WIIN



y4eOHBIX HCCIEJOBaHMIA; IMPH STOM TPAMOTHO HCHOJb30BATh HU3YYCHHBIN MOHATHUHHBINA
anmapar Kypca GU3UKH, COIPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH;

— IIPU BBINIOJHEHUU y4YeOHBIX MPOEKTOB M HMCCIECIOBAHUN paclpenesiarTh 00sS3aHHOCTH B
Ipynne B COOTBETCTBUM C IIOCTAaBICHHBIMM 33JayaMM, CJIEIUTh 3a BBIOJHEHHEM IUIaHa
NeMCTBUHM, aleKBaTHO OIICHUBATh COOCTBEHHBIM BKJIQJ B JIEATEIBHOCTH TPYIIIBL, BB
CTpanBaTh KOMMYHHMKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX

8 kimace

[IpenMeTHble pe3ynbTaThl JOJKHBI OTpa)kaThb CHOPMHUPOBAHHOCTH y 00YHAIOIIUXCS
YMEHHUI:

—MCHOJIb30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U MOJIEKYJI,
arperatHble COCTOSIHMSI BELIECTBA, KPUCTAUIMYECKHME W aMOp(HbIE Tesa, HACBILEHHBIA U
HEHACBILLCHHBII Map, BIaXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHsS SHEpPrus, TEIUIOBOM
JIBUTATENb; JJEMEHTAPHBIA DSJIEKTPUUECKUN 3apsjl, IJIEKTPUUYECKOE II0JI€, IPOBOJHUKH U
JUBJICKTPUKHU, IIOCTOSHHBIN 3JEKTPUYECKUN TOK, MATHUTHOE I10JIE;

—pa3nuyarh SBICHHS (TEIJIOBOE pacIIMpEeHUe/CkaTHe, TEIIonepeiada, TeII0OBOe paBHOBECHE,
CMauyuBaHMe, KalWUIAPHbIE SIBJICHUS, UCIIApEHNUE, KOHAEH CAllMs, IIIaBJIeHHEe, KPUCTAJUIN3aLUs
(oTBepueBaHUE), KUIIEHUE, TeIulonepenada (TerIonpOBOJHOCTb, KOHBEKLMS, H3IY4YEHHE);
NIEKTpHU3alMsl TeJ, B3aUMOACWCTBUE 3apsioB, NEHCTBUS 3JEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMO/JICIICTBIE MarHUTOB, 1€CTBUE MarHUTHOIO MOJIsI HA IIPOBOJIHUK C TOKOM)
[0 OINMCAHMIO UX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOLIMX JaHHOE
(du3nyecKoe SIBICHUE;

—pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (DU3NYECKHUX SIBICHHM B OKpYXAaloIeM MHUpPE, B TOM
ymciie (pU3nYecKue sIBICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSHKEHUE U KaWJUISIPHbIE SBJICHUS
B IIPUpOJE, KPHUCTALUIBI B Npupozae, uznydeHue CoiHua, 3aMep3aHue BOILOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME POCHI, TyMaHa, MHEs, CHEra; 3JEKTpUYecKHUe sIBIIeHUS B aTtmocdepe,
AJIEKTPUUYECTBO KMBBIX OPraHU3MOB; MAarHMTHOE Iojie 3eMiH, Jpeid momocoB, poiib
MarHUTHOTO TOJISL JJI JKU3HM Ha 3emile, MOJSIPHOE CHUSHUE; MpU 3TOM MEPEBOJUTH
IOPaKTUYECKYyl0 3ajadyy B y4eOHYI0, BBLIEIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU
(bu3NYECKUX SIBICHUH;

—OMNKChIBaTh HM3y4YEHHbIE CBONCTBA Tel W (PU3MUYECKHe SBIEHUS, HCHOJIb3yd (QHU3UUECKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS DSHEpPIus, KOJMYECTBO TEIUIOTHI, yJeNIbHas
TEINIOEMKOCTh BEILIECTBA, YyJeNbHAas TEIJIOTa IUIABJICHMS, YJelbHas TemioTa mHapooo-
pa3oBaHMs, YAeNbHas TEIUIOTAa CrOpaHus TOIUIMBA, KOA(PQUIMEHT MOJIE3HOro JeHCTBUs
TEIUIOBOM MAaIlIMHbI, OTHOCUTENIbHAS BIAKHOCTh BO3AYXa, dJIEKTPUUYECKHUM 3apsij, CUia TOKa,
AIIEKTPUYECKOE HAINpPSIKEHHE, CONPOTUBJICHHE IPOBOJHUKA, YAEIbHOE CONpPOTUBICHHUE
BelIecTBa, paboTa M MOILTHOCTh 3IEKTPUUYECKOT0 TOKA); MIPHU OMUCAHUU MPABUILHO TPAKTOBATh
(Gu3nUecKuil CMBICII HUCMOJb3YyEeMBIX BEJIWYMH, OOO3HAYEHHMS W E€AMHUIBI (U3NYECKHX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3MUECKYIO0 BEIUYHHY C APYTHMMHU
BEJIMYMHAMU, CTPOUTH IPaUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

—XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SBIECHUS M IMPOLECCHl, HCMOIb3ys] OCHOBHBIE
MIOJIO)KEHNUSI ~ MOJIEKYJISPHO-KMHETUYECKOM  TEOPUM  CTPOEHMsI  BELIECTBA,  NPUHIUI
CYTIEpHO3UINH T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsijaa, 3akoH Oma Juist
ydacTka Lemnu, 3akoH Jlxoyns—IJleHna, 3aKkoH COXpaHEHUs DHEPrHM; NpPU ITOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €0 MATEMaTUYECKOE BbIPAKEHHE;

—O0OBACHATH (PU3NYECKHE TPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CUTYaI[Hii
IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh IPUUUHHO-CIICICTBEHHBIE CBA3H, CTPOUTH
00BsicHeHUE U3 1—2 JOrMYEeCKUX MIaroB ¢ OMOopoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

—pemaTh pacyEéTHbIC 33/1a4l B 2—3 JEWCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOLIIE



¢u3nueckre BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3aJaydl 3alUCHIBATh KPATKOE YCIOBHUE,
BBISBJIATh HEJOCTATOK [JAaHHBIX JJIs PELICHMs 3aJayd, BbIOMpPAThb 3aKOHbI U (OPMYIIBL,
HeoOXoauMble i €€ pelleHus, NPOBOAUTh PACUEThl U CPABHUBATh MOJIYYEHHOE 3HAYECHHE
(Gu3nu4ecKoil BEITMUMHBI C U3BECTHBIMU JaHHBIMU;

—pacrno3HaBaTh NMPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU HMOMOIIU (U3NUECKUX METOJIOB;

WCIIOJIb3YSl OIMCAaHUE HCCIENOBaHUS, BBIICIATH IPOBEPSIEMOE MPEAIOI0KEHUE, OLCHUBATD
IIPaBUJILHOCTB IOPSIKA IPOBEIACHUS UCCIIEIOBAHMS, 1€]1aTh BEIBOBL;
— IIPOBOJUTH OIBITHI 110 HAOIIOAEHUIO (HU3UUECKUX SIBICHUHM MM (PU3UYECKUX CBOICTB Tel
(KanmWJUIApHBIE SIBJICHHS, 3aBHCHMOCTb JABICHHS BO3AyXa OT €ro o0bEMa, TeMmIepaTypbl
;CKOPOCTH ~ IIpolLlecCa  OCThIBAHMS/HAarpeBaHWsl INpU  M3JIydeHMM OT LBETa  U3Iy-
YaOIIEeH/OTIoNIaomeil MOBEPXHOCTH; CKOPOCTh HCIAPEHUs BOABI OT TEMIIEpaTyphl
KUAKOCTH U IUIOLIAIN €€ TIOBEPXHOCTH; JIEKTPU3ALUs TEI U B3aUMOJIEHCTBUE DIIEKTPUIECKUX
3apsioB; B3aMMOJEHCTBHE IIOCTOSHHBIX MArHWUTOB, BH3yalW3allMsl MarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOIO IIOJsA HAa IHPOBOJHMK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJBMIraTeNd IOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
poBepsieMble IPEAION0KEHHs, COOMpPaTh YCTAaHOBKY M3 IPEJUIOKEHHOT0 000pYyIOBaHUSA;
OIKCBIBATH XOJ1 OIbITAa U (POPMYIUPOBATH BHIBOJIBI;

—BBIIOJHATh MPSMbIE U3MEPEHHsI TeMIIEpaTypbl, OTHOCUTEIBHOM BIIAXKHOCTU BO3/yXa, CHIIBI
TOKa, HANPSOHKCHHUS C HCIOJb30BAHMEM AaHAJOTOBBIX NPUOOPOB M JIATYMKOB (PHU3UUECKUX
BEIIMYMH;, CPAaBHMBATh pE3yNbTaThl HU3MEPEHUH C y4€ToM 3aJaHHOH aOCOJIFOTHOU
MOTPEIIHOCTH;

—IIPOBOJIUTh HCCIIEZIOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOM BEIMUMHBI OT JPYro c
UCIIOJIb30BAaHUEM IMPSMBIX W3MEPEHUH (3aBUCUMOCTb COIPOTUBIIEHHUS HPOBOJHUKA OT €ro
JUIMHBI, IUIOUIAJA IIONEPEYHOT0 CEYEHMS M YIENbHOIO CONPOTUBIIEHHUS  BELIECTBA
MPOBOJAHMKA; CHUJIBI TOKa, WAYIIEr0 4epe3 IMPOBOJHUK, OT HANpsIKEHUS Ha IPOBOJHUKE;
UCCIICIOBAaHME  TOCJIEZOBATEIbHOTO M MApauIeIbHOTO  COEAMHEHUM  MPOBOJHHUKOB):
IUIAaHUPOBAaTh HCCIEAOBAHHUE, COOMpaTh YCTAHOBKY U BBINOJHATH W3MEPEHUS, CIEIys
IPEUI0KEHHOMY IJIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHOM 3aBUCMMOCTH B BUJE TaOIUI]
U TpauKOB, J€TaTh BHIBOJABI IO Pe3yJbTaTaM UCCIIEI0BaHUS;

—IIPOBO/IUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (yIesIbHAs TEIIOEMKOCTh BEIECTBA,
CONpPOTUBIIEHUE TNPOBOJHUKA, paboTa M MOIIHOCTb 3JEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHusi, COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIeAYs MPeIIoKeHHON MHCTPYKIIHH,
Y BBIYUCIIATH 3HAUEHUE BEINYNHBL;

—Cc00J110/1aTh MpaBUJIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaToOpHBIM 000PYAOBAHHEM;

—XapaKTepU30BaTh MPHUHIUIBI JAEUCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopol Ha MX OmMcaHus (B TOM 4YMCIIE: CHCTEMa OTOIUIEHMS JOMOB, TUTPOMETP, MapoBas
TypOUHa, aMIIEpMeTp, BOJIBTMETP, CUETUUK AIEKTPHUUECKONW IHEPTUH, DIEKTPOOCBETUTEIbHbIE
npuOOpbI, HarpeBaTeIbHbIE YJIEKTPONPUOOPH! (IPUMEPHI), ANEKTPUUYECKUE MPEIOXPAHUTEINH;
JIEKTPOMArHuT, 3JEKTPOABUIATENb MTOCTOSHHOTO TOKA), MCIOJbB3YS 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W HM3MEpPUTEIbHBIE MPUOOPHI TIO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETP, IBUTATENlb BHYTPEHHETO CTOPAaHMsI, dJIEKTPOCKOI, PeOCTar); COCTABISAThH CXe-
MBI JJICKTPUUCCKHX ueneﬁ C TIOCIEAOBATCIBHBIM W MNAapalJICJIBHBIM COCANMHCHUCM
AIIEMEHTOB, pa3nyas yCIOBHbIE 0003HAYCHHSI SJIEMEHTOB AJIEKTPUIECKUX IETEi;

—TMPUBOJUTh  NPUMEPBI/HAXOMUTh  WHPOPMAMIO O  MNpHMEpax  MPAKTUICCKOTO
HUCITIOJIB30BaHUA (1)I/ISI/II-ICCKI/IX 3HAaHUH B HOBCCHHCBHOﬁ KU3HU I O6CCHC‘ICHI/I$I
0e30macHOCTH TMpU OOpameHuu ¢ NpudopaMu U TEXHUUYECKHMMHU YCTPOWCTBAMH,
COXPaHEHHUS 3I0POBbS U COOIOACHUS] HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKpPYKaroIIe
cpere;

—OCYIIECTBIIATh MOUCK MH(pOpManuu (pU3nYecKoro conepkaHus B ceTu VHTepHeT, Ha



OCHOBE HMEIOIIMXCS 3HAHUM M IyTEM CPaBHEHMUS JOIOJHUTEIBHBIX HCTOYHHUKOB
BBIJICJIATE MH(OPMALMIO, KOTOpas SIBJIAETCS IMPOTUBOPEUMBOM WM MOXKET ObITh
HEJIOCTOBEPHOM;

—MCHOJb30BaTh NPU BBINOJHEHUHM YYEOHBIX 3aaHUN HAY4HO-TIOMYJISIPHYIO JIUTEpaTypy
(U3UIeCKOro coaepKaHus, CIIPpaBOYHbIE MaTepHUalbl, pecypchl ceTu MHTepHET; BIaIeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOpMALMM M3 OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIC IUCbMEHHBIE M KpaTKUE YCTHblE COOOIIeHHs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKHX HCTOYHUKOB (PU3MUECKOTO COJACPXKAHHA, B TOM YHCIE
nyOoJIMYHO  MpPEJCTaBIATh  Pe3yJabTaThl  IPOEKTHOH WM  MCCIEN0BAaTENbCKON
JIeATEIbHOCTH; IIPU 3TOM I'PAMOTHO HCIIOIb30BAaTh W3YYCHHBIM NOHATUMHBIM anIapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE [TPE3EHTALIUCH;

—TIpH BBHINOJIHEHUH YYEOHBIX TPOEKTOB W HCCIECIOBAHUN (PU3MUECKUX MPOIECCOB
pacrpenesaTe 00s13aHHOCTH B IpYIIEe B COOTBETCTBUU C IOCTABJICHHBIMH 3aJauyaMH,
CIEIWTHh 3a BBIIOJIHEHHEM IUIAHA JEUCTBUM M KOPPEKTHPOBAaTh €ro, aJIeKBaTHO
OLICHUBaTb COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIbI; BbICTPAaUBATh KOM-
MYHUKAaTHBHOE B3aUMOJICHCTBHUE, MTPOSBIISISl TOTOBHOCTH pa3pemaTh KOH(QIUKTHI.

9 kimacce

[IpenmerHble pe3yabTaThl JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTb y OOyUAIOIIUXCS
YMEHUN:

—MWCIHONb30BaTh  IMOHATUSA:  CUCTeMa  OTCY€Ta, MaTepuajbHas  TOYKa, TPAEKTOpHs,
OTHOCHUTEJBHOCTh MEXaHHUECKOTO JBYKEHUS, edopmanus (ynpyras, TilacTHIecKas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPEerpy3kH; LEHTP TSHKECTH; aOCOIIOTHO
TBEPAOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE;, MEXaHHUYECKHe KoieOaHWs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, IIKala 3JEKTPO-
MarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHl HCIYCKAaHUS U
HOTJIOIEHUS; alb(a-, 0eTa- U raMMa-u3IydeHUs, U30TOIIbI, SJIepHasi SHEPreTUKa;

—pa3nuyarh SBJICHUSA (paBHOMEpPHOE W HEpPaBHOMEPHOE MPSIMOJMHEHHOE JIBHKCHHE,
PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE JABH)KEHHE, CBOOOJHOE TaJieHHe Tell, PaBHOMEpPHOE
JBIDKEHUE IO OKPY)KHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE JBIKEHHE, KoJeOaTelbHOe
JBIDKEHHUE (3aTyxarolllieé M BBIHYXJIEHHBbIE KOJIOAaHUs), PE30HAHC, BOJIHOBOE JBHKCHHE,
OTp@KEHHWE 3BYKa, OJEKTPOMArHWTHAs WHIYKIHS, TMPSIMOJIMHEHHOE paclpoCTpaHeHHE,
OTpaKE€HHE U MPEJOMJIEHHE CBETa, IOJIHOE BHYTPEHHEE OTpaK€HHE CBETa, Pa3JIOKEHHE
0emoro cBeTa B CIEKTP U CIOKECHHE CIIEKTPAIbHBIX [IBETOB, €CTECTBCHHAS! PAJIMOAKTHBHOCTD,
BO3HMKHOBEHUE JIMHEHYATOr0 CIEKTPa U3TyYeHHs) MO0 OMUCAHUIO X XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, JIEMOHCTPHPYIONIUX JaHHOE (PU3UUECKOE SIBIICHUE;

—pacro3HaBaTh TPOSBICHUE M3YUEHHBIX (U3NYECKUX SBICHUN B OKpYXKAOUIeM MHpE (B TOM
qricie (U3NYECKUe SIBICHUS B MPUPOJIC: MPUIIMBHI M OTJIMBEI, JBIDKEeHUE M1aHeT CoTHeuHOU
CHCTEMBI, PEaKTHUBHOE JBWKEHHME >KUBBIX OPTraHM3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMH,
3eMIJIETPSICEHUE, CEHCMHUYECKUE BOJHBI, IIyHAMH, 5XO, IIBETA TeJl, ONTHYECKUE SIBICHUS B
npupojie, OHONOTHYEeCKOe JAEHCTBHE BHJIUMOIO, YIbTPA(pHOIETOBOIO M PEHTIE€HOBCKOTO
W3TYYCHUH; ECTECTBCHHBIH pPaJUOaKTUBHBIA (DOH, KOCMHYECKHE Jy4YH, pPaTHOAKTHBHOE
U3JIy4eHUE TPUPOAHBIX MUHEPAJIOB; ACHCTBUE PAAMOAKTUBHBIX M3JTy4YeHHH HA OPraHU3M de-
JIOBEKa), IPU 3TOM NEPEBOAMTH MPAKTUUECKYIO 3aady B y4eOHYIO, BBIICIATh CYIIECTBEHHBIC
CBOWCTBA/MPU3HAKU (PU3NUECKUX SIBIICHHIA;

—OMNCHIBAaTh HM3YYCHHBIC CBOMCTBA Tel M (PU3MYECKUE SBICHUS, HCHONB3YS (U3MUECKHE
BEIMYMHBI (CpEAHsSsI W MrHOBEHHAs CKOPOCTh Tela TpH HEPAaBHOMEPHOM JBIKEHHH,
YCKOpEHHE, NepeMelIeHue, MyTh, yIioBas CKOPOCTh, CHJAa TPEHUS, CHJIa YINPYroCTH, CHIIA



TSOKECTH, YCKOPEHHE CBOOOTHOTO TMAaJeHHs, BEC Telna, UMIYIbC Tella, HMMITYJIbC CHIIHI,
MexaHu4yeckas paboTa W MOIIHOCTb, NOTEHIUANbHAs DSHEPIrUs Tela, MOIHATOrO Haj
MOBEPXHOCTBIO 3€MJIM, MOTCHUMAJIbHAS HEPIUS CHKATOM NPYKHHBI, KHHETUYECKAsl SHEPIus,
MOJIHAs MEXaHW4YecKas dHEprusi, Mepuoj] M 4acToTa KoyieOaHWi, JAJMHA BOJHBI, IPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelb IPEJOMJICHUS CPE/bl); IPU ONHUCAHUU
MPaBWJIBHO TPAaKTOBaThb (PU3MYECKHI CMBICT HCIONb3YEMbIX BEIMYHMH, OOO3HAUYECHUS U
eIMHUIBI (PU3NYCCKUX BEIUYHMH, HAXOJUTH (DOPMYIIBI, CBSI3BIBAIOIIME JaHHYIO (DPU3UUECKYIO
BEJIMUMHY C IPYTUMHU BETUYMHAMHU, CTPOUTH IpaduKHU U3yYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH;

—XapaKkTepu3oBaTh CBOMCTBA Tel, (PU3MUYECKHE SBIEHUS U IMPOLECCHI, UCHOJIb3Yys 3aKOH
COXpPaHEHMsI PHEPruH, 3aKOH BCEMHUPHOTO TITOTEHUS, MPUHIMII CYINEPHO3ULUU CHII,
HOPUHIUI OTHOCUTENbHOCTH ['anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs UMILYNbCa,
3aKOHBI OTPAKEHHWS M TPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAJ0BOTO H
MaccOBOT0 YKCEJ MPH SAEPHBIX PEAKIMAX; IIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIMCBHIBATh €T0 MATEMaTHYECKOE BBIPAKCHNUE;

—O0OBACHATHh (hU3MYECKHE NPOLIECChl U CBOMCTBA TeJl, B TOM 4YHMCIE€ U B KOHTEKCTE
CHUTyalluld  TIPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYHHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3 2—3 JIOTMYECKUX IIAroB C OMOPOH Ha
2—3 W3y4YCHHBIX CBOMCTBAa (PU3MUECKUX SBICHUH, (U3UUYECKUX 3aKOHOB WM 3aKO-
HOMEPHOCTEM;

—pemath pacy€THblE 3aJauu (ONUparoIMecs Ha CHCTeMy U3 2— 3 ypaBHEHUM),
UCIONB3Ysl 3aKOHBI U (OpMyJibl, CBA3BIBAIOIIME (PU3MUECKUE BEIMYMHBL: Ha OCHOBE
aHaJM3a yCJIOBHA 33a/1a4M 3aMUCHIBATh KPATKOE YCJIOBHE, BBISBIISATH HEAOCTAIONIUE HIIH
U30BITOYHBIC JITaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYJbI, HEOOXOAUMBIE Ul PELICHHUS,
IIPOBOJIUTH PACUETHl M OLIEHUBATh PEATUCTHYHOCTH TOIYYEHHOTO 3HAYeHHS (PU3HUeCcKOn
BEJIMYMHBI;

—pacro3HaBaTh Po0JIEMBbl, KOTOPbIE MOXKHO PEIINUTh IPU NOMOIIU (HU3NUYECKUX METOJIOB;
UCTONB3Yysl ONMCAaHUE MCCIENOBaHMSA, BBIIEIATH IPOBEPSEMOE MPEANOIOKEHHE,
OLICHUBATh TMPABWIBHOCTh TMOPSIKA TPOBEICHUS WCCIEIOBAaHMS, JeaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;

—TIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NYECKHUX SIBICHUH WM (U3NYECKUX CBOWCTB
Tesl (M3yd4eHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs YHEPIUH; 3aBHCHUMOCTh
nepuoJia KojaeOaHui MPYyKHHHOTO MasTHUKA OT MAcChl TPy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/bl MajbIX KOJIeOaHUH; MpsIMOJIMHEIHOE paclpoCTpaHeHHe
CBETa, pa3lio’KeHHe OeIOTO CBETa B CIIEKTP; N3yUCHHE CBOMCTB N300pakeHUS B TUIOCKOM
3epKaje M CBOWCTB H300pakeHHUs IpeaMeTra B coOuparolieil JnH3e; HaOdroaeHue
CIUTOITHBIX M IMHEHYATHIX CIIEKTPOB MU3IYYEHHS): CAMOCTOSTEILHO COOUPATh YCTaHOBKY
U3 M30BITOYHOTO Habopa 0O0OpYIOBAHHWS; ONUCHIBATH XOJl OMNBITA M €ro pe3yJbTaThl,
dbopMyIUpOBaTh BHIBOJIBI;

—IIPOBOJIUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUil, Ompesenss cpeHee 3HaueHUe
u3MepsieMoil Benu4MHbI ((poKycHOe paccTosiHUE coOMparoleil TMH3bI); 000CHOBBIBATH BHIOOD
croco0a U3MepeHHs/U3MEPUTEIBHOTO TPHOOPa;

—TIPOBOJIUTH HCCJIEI0OBAaHUE 3aBHCUMOCTEH (PM3MUECKHUX BEIUMYMH C MCIOJIb30BAaHUEM IPSIMbBIX
U3MEpeHuil (3aBUCUMOCTh IyTH OT BpPEMEHHM I[P PABHOYCKOPEHHOM JIBWXKEHHU 0Oe3
HAyaJbHOM CKOPOCTH; Nepuoja KojJeOaHUH MaTeMaTH4eCKOro MAasTHUKA OT JAJMHBI HUTH;
3aBHCUMOCTH yIJla OTPAXEHHMsS CBeTa OT yIJla MaJACHUS M yrjla NpeJOMJICHUS OT yIia
NaJIeHus): IUIaHUPOBATh UCCIIEI0BaHUE, CAMOCTOSITEIbHO COOMpaTh yCTaHOBKY, (PUKCHPOBATh
pe3ysabTaThl MOJYYCHHON 3aBUCHUMOCTH (DU3MYECKMX BEIWYMH B BHJE TaONHIl U TpaduKoB,
JIeN1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEIOBAHUS;

—IIPOBO/IUTh KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIUYMH (CPElHSAS CKOPOCTh U YCKOpEHHUE
TeJa IpPU PaBHOYCKOPEHHOM [BM)KEHUH, YCKOPEHHE CBOOOJHOIO MajeHus, KECTKOCTb



NpPYXKUHBL, KO3()PUIUEHT TPEHUsI CKOIBKEHUS, MEXaHU4YecKast paboTa u MOLTHOCTh, YacTOTa U
nepuoJl KojeOaHWM MaTeMaTHYecKoro M MPYKUHHOIO MAasTHUKOB, OITHYECKas CuUIla
coOMparonield JIMH3bI, pPaAMOAKTUBHBIA (OH): IUIAHUPOBATH HU3MEpEHHs; COOMpPATh
SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M  BBIIOJHATH H3MEPEHUs, Cleysd MpeaoXKEeHHOM
MHCTPYKILIMH; BBIUYMCIATH 3HAYCHHUE BEJIMYMHBI M aHAIM3UPOBATH MOJYYCHHBIE PE3YNIbTaThl C
y4€TOM 3aJaHHOM MOTPEIHOCTH U3MEPEHUN;

—Cc00:110/1aTh NpaBUJIa TEXHUKHU 0€30M1aCHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000PYAOBAaHHEM;

—pa3nuyaTh OCHOBHBIE NPU3HAKU HU3YYCHHBIX (PM3MYECKMX MOJeNel: MaTepuaibHas TOYKa,
abCOJIIOTHO TBEPJOE TEJIO, TOYCUHBIH MCTOYHHMK CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOZIENIb aTOMHOTO S171pa;

—XapaKTepHU30BaTh NMPUHLUIBI ACHCTBUS M3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOil Ha WX ONHCAaHUS (B TOM YHMCJE: CIHMIOMETp, JATUYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakeTa, 3XO0JIOT, OYKH, HEpUCKOIl, (OToaImapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOII, JI03UMETp, Kamepa BuiibcoHa), MCIONB3ysl 3HAHHS O CBOWCTBAX (PU3MUYECKHX
SBJICHUN U HEOOXOAMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

—MUCIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
MU3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOILIECCOB MPU pPEIICHUU Yy4eOHO-
MPaKTUYECKUX 3a7a4; ONTHYECKHUE CXEMBI JUIsl MOCTPOCHUS H300paKEHUN B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

—TPUBOANTH  MPUMEPBI/HAXOAUTh HHPOPMAIMIO O  NPUMEpPax  MPAKTUIECKOTO
UCIIONb30BaHUsl (M3MUYECKUX 3HAHUI B TOBCEJHEBHOM KU3HU Mg oOecredyeHus
0C30MacHOCTH TIpH OOpalIeHUH C NpUOOpaMH W TEXHHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUS 3/I0POBbsSI U COOMIOACHHSI HOPM SKOJOTHYECKOT0 MOBEICHUS B OKPYKAIOIIEH
cpene;

—OCYIIECTBIISITh TMOUCK WHpOpMaluu (PU3NYECKOro cojaepkaHus B ceTu HTepHeT,
CaMOCTOSITENIbHO (DOPMYIUPYs] TOUCKOBBIM 3alpoc, HAXOAWTHh IYTH OMpPEIeTICHUs
JIOCTOBEPHOCTH TIOJIYYCHHOW WH(GOpPMAIMM HAa OCHOBE WMEIONIUXCS 3HAaHUM U
JIOTIIOJTHUTEIIbHBIX UCTOYHUKOB;

—MCIOJIb30BaTh TMPHU BBITIOJIHEHUH YUYEOHBIX 3a/JIaHHI HAyYHO-TIOMYJSIPHYIO JIUTEPATYPY
bu3NYECKOTo coep KaHusl, CIIPaBOYHbIE MaTEepPHAIIbl, pecypchl ceTu MHTepHeT; BIajeTh
npuéMaMy KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus UWHQOpMAIMU €3 OJHOMN
3HAaKOBOM CUCTEMBI B JIPYTYIO;

C03/71aBaTh COOCTBEHHBIE MUChMEHHBIE M YCTHBIE COOOIIEHHs HAa OCHOBE MH(OpMAIUHU U3

HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COACPIKAHMUS, MyOTUYHO MPECTABIATh PE3yabTaThl

MPOEKTHOM WJIM UCCIIEA0BATEIBCKOMN AEATEIbHOCTH; IPH 3TOM I'PAMOTHO HMCMOJIb30BATh

M3YYCHHBII MOHATUIHBIN anmapaT u3y4aeMoro pasjaeia (GU3uKu U CONPOBOXKIATH BHICTYIUICHUE

npe3eHTaluel ¢ y4éToM 0COOCHHOCTEH ayAUTOPUN CBEPCTHUKOB.

COAEPKXAHME YYEBHOI'O IIPEJIMETA «®U3UKA»

7 KJ1acc
Pa3nes 1. ®u3nka u €€ posib B NO3HAHUM OKPY/KAIOIIEro MHUpa

®usnka — Hayka o mnpupoze fBieHus npupojbl PH3nUecKHe SBICHUSA: MEXAHWYECKHE,
TEIJIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC, 3BYKOBbIC. Du3nueckue BEIUYNHBI
N3mepenne ¢Qusnueckux BenuunH Dusmdeckue mnpubopsl [lorpemHocts  u3MepeHuit
Mexnaynaponnas cucrtema eauHul. Kak ¢(usuka u apyrue ecTecTBEHHbIE HAyKd HM3Y4aroT
npupony EcTecTBeHHO-Hay4HBI METOX MO3HaHMs: HaOIIOAEHUE, IOCTAHOBKA HAyYHOI'O
BOIIPOCa, 0OBsCHEHHE HAOII0aeMOro SIBICHUS B BHJE TMIIOTE3bl, SKCIEPUMEHT IO MPOBEpPKE
runote3 Onucanue pU3NYECKUX SBICHUHN C MOMOIIBIO MOJIENIEH



Hemoncmpayuu

1 MexaHuueckue, TEMIOBbIE, YIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS

2 Ousnueckue NpuOOPHl M TPOLEAypa HPSAMBIX HM3MEPEHHH AaHAJOTOBBIM U HU(POBBIM
pudopom

3 HW3mepenue maapbHOCTH MONIETA Tela, OPOIIEHHOTO TOpU30HTaIbHO OmpeneneHne CpeIHero
3HA4YeHUs

Jlabopamopnvie pabomot u onvimeul

OmnpeneneHue MEHbI JEICHUS IIKATbl U3MEPUTEIHLHOTO MPUdopa

N3Mmepenune paccTosiHuii

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea

Omnpenenenue pa3MepoB MajbIX TeJ

W3mepenue teMieparypbl Ipy MOMOLIH KUIKOCTHOI'O TEPMOMETPA U IaTYMKA TEMIIEpATyphl
[TpoBeneHme uccaenoBaHus MO MPOBEPKE TUIOTE3bI: 1aJbHOCTD MOJIETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIIBHO, TeM O0JIbllIe, YeM OO0JIbIlIE BBICOTA ITYCKa

OO WN -

Pa3znea 2. [lepBoHayasibHbIE CBEIEeHUS 0 CTPOCHUH BellleCTBA

CTpOGHI/IC BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MCPbI OHI)ITI)I, AOKa3bIBAOIIUE JUCKPETHOC
CTPOCHUC BCUICCTBA

JBrxenue wactull BemecTBa CBA3b CKOPOCTH JIBMXKEHHMSI YAaCTHUIl C TEMIIEpaTypou
BpoyHnoBckoe nsmxenue, nuddys3us BzaumoaeiicTBue 4acTUI] BEIISCTBA: MPUTSIKCHUE U
OTTAJIKUBAaHUE. ATPEraTHbIE COCTOSIHHS BEIIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U TBEPIBIX
(KpuCTAITNYECKUX ) TeNl B3anMOCBsI3b MEXKy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHhIX
COCTOSTHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM OCOOEHHOCTH arperaTHbIX COCTOSI-
HUI BOJBI

Hemoncmpayuu

1 HaGnronenue OpOyHOBCKOTO ABUKEHUS

2 HaGnronenue muddy3nn

3 Halmonenue sBiIeHU, 00BSICHIIOIIUXCS MPUTSHKEHHEM HITH OTTAIKMBAHHEM YacTHIL
BEIIIECTBA

Jlabopamopnuie pabomol u onvimaul

1 Ouenka auameTpa aToMa METOJIOM PSAJIOB (C UCHOTIB30BaHUEM (oTorpaduii)
2 OmnbITHl 0 HAOIOIEHUIO TETUIOBOTO PACHIMPEHUS I'a30B
3 OnbITEI IO OOHAPYKEHHIO IEHCTBHS CHIT MOJICKYJISIPHOTO TTPUTSHKCHHS

Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE Tel

Mexanndeckoe JBHXeHHEe PaBHOMEpHOE UM HEpaBHOMEpHOe MBUKEHHE CKOpPOCTh
CpenHss CKOpOCTh IIPM HEPAaBHOMEPHOM JBMKEHHMHM Pacué€Tr myTu M BpEMEHHU JBUKCHUS.
SlBnenune wuHepuuu 3akoH HHEpUMHM B3aumonelcTBHE Ten KakK MNpPUYMHA W3MEHEHUS
CKOpPOCTH JBWXEHHS Tel Macca kak Mepa uHepTHOCTH Tena [InmoTHocTs BemecTBa CB3b
IUIOTHOCTH € KOJMYECTBOM MOJEKyl B eAuHuIe o0béma BemecTBa. Cuia Kak
XapaKTepUCTHKa B3auMoelcTBus Tea Cuna ynpyroctd U 3akoH I'yka M3smepeHue cuiibl ¢
MIOMOILBI0 JUHAMOMETpPA SIBJIEHHME TATOTEHHs M cuia TsokecTd Cuia TSHKECTH Ha JPYruX
mianerax. Bec tena HeBecomocTs CrnokeHue cuil, HalpaBlIEHHBIX IO OAHOW HpPSIMOM
PaBHopelictByromas cuii Cuiia TpeHHus TpeHue CKOJIbKEHUS W TpeHue Mokos TpeHue B
MIPUPOJE U TEXHUKE



Hemoncmpayuu

1
2
3
4
5
6

HaGnronenue MexaHMYEeCKOTo IBMIKEHUS Tea

N3mepenne ckopoCcTu MPsIMOJIMHEMHOTO JIBUKEHUS
HabGnronenue siBeHus HHEPIUN

HabGntonenue n3mMeHeHust CKOPOCTH MPU B3aUMOICUCTBUU TeEI
CpaBHEHHE MacC 1O B3aUMOJCHCTBHUIO TEIl

Ciio’)keHue cuJl, HalpaBJICHHBIX MO OJIHOU MPSIMOit

Jlabopamopuwie pabomol u onvimul

1

w

OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JBWKEHHS (IIapuKa B JKUAKOCTH, MOJIEIN
AIIEKTPUYECKOTO aBTOMOOWIIS U T 1T )

OmnpeneneHue cpenHeil CKOpPOCTH CKOJBXKEHUs Opycka WIM IIapuka IO HAaKJIOHHOM
IUIOCKOCTHU

OnpezneneHue WIOTHOCTU TBEPAOIO Tela

OnBITE, JEMOHCTPUPYIOIIME 33aBHCHMOCTh pPACTsOKEHUS (aeopmarii) MpPYyKUHBI OT
NPUIOKEHHOW CHIIBI

OHI)ITI)I, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTL CHJIBI TPCHUA CKOJIBKCHHA OT BECa TClIa U
XapakTepa CONPUKACAIONINXCS TTOBEPXHOCTEH

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

Jasnenrie CriocoObl yMEHbBILICHHS U YBEITHUCHUS aBiIeHus J{aBieHne raza 3aBUCUMOCTb
JaBIIeHUs ra3a oT 00béMa, TemriepaTypsl [lepenaua naBneHust TBEPABIMU TETaMU, KUIKOCTIMH U
razamu 3akoH [lackans [IHeBMaTHuyeckre MalIMHBI 3aBUCUMOCTH JTABICHUS KHUIKOCTH OT
riyOunsl  ['unapocrarndeckuit mapanokc Coobmaromuecs cocyasl I 'napasinyeckue
MexaHu3Mbl. ATMoc(hepa 3emian u atMocdepHoe aaBiaeHne [IpudnHbI cylecTBOBaHUS
BO31y1IHOW 000m04ky 3emin OnbiT Toppuuenu U3mepenue armochepHOro JaBieHus
3aBUCHUMOCTh aTMOC(EPHOro aBJIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi [Ipubops! 11t n3MepeHus
aTMocgepHoro AasneHus. J(eficTBre KHUJIKOCTH U ra3a Ha NOrpyKEHHOE B HUX Teno Beitain-
KuBarollas (apxuMmenoBa) cuia 3akoH Apxumena IlnaBanue ten Bo3ayxoruiaBanue

Hemoncmpayuu

OO, WN -

~

3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPaTypPhl

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M

Coobmaromnmecs: cocysl

I'mppaBnnueckunii nmpecc

[TposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS

3aBUCHMOCTD BBITAJIKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHON YACTH Tela M TUIOTHOCTH
JKHUJKOCTH

PaBeHCTBO BHITAJIKHUBAIOIICH CHUIIBI BECY BBITECHEHHOM KUIAKOCTH

VYcnoBue nmnaBaHus TeN: MJIaBaHWE WM MOTPYXKEHUE Tell B 3aBUCMMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH Tella U )KUIKOCTH

Jlabopamopnwvie pabomot u onvimul

1 HccnegoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00BEMa HOI‘py}KéHHOﬁ B XXUJKOCTb 4YaCTH

N

TCJ1a

OmnpeneneHne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUAKOCTh
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, AEHCTBYIOIEH HA TEJIO B JKUAKOCTH, OT
MACCEHI Tella

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUIIBI, IEUCTBYIOIIECH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTrpy>KEHHOM B KUAKOCTh YaCTH TeJla U OT IUIOTHOCTH KHUJIKOCTH



5 KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHME JIOAKM U  OIpElNEIeHHE €€
Ipy3010bEMHOCTH

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrust
Mexanuueckast pabora MouHocTh

[TpocTblie MexaHU3MBL: pbluar, OJOK, HAaKJIOHHas II0CcKOCTh [IpaBuio paBHOBecus pbluara
[IpuMeHeHne paBuIa paBHOBECHS pblyara K 00Ky «3050Toe npaBuioy Mmexanuku KI1/]
IPOCThIX MeXaHU3MOB [IpocTbie MexaHN3MbI B OBITY U TeXHHUKE. MeXxaHnuecKkas SHeprus
Kunerndeckas u noreHuaibHas 3Heprus [IpespanieHue 0JTHOro BU1a MEXaHUYECKON SJHEPTUU B
JIpyroi 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE

Hemoncmpayuu
1 ITpumepsl MPOCTHIX MEXAHU3MOB
Jlabopamopnuvie pabomovt u onvimul

1 Omnpenenennie paboThl CUITBI TPEHUS TIPU PABHOMEPHOM JBUKEHUM TEJIa 10 TOPU30HTATHHOM
MIOBEPXHOCTHU

2 HccnenoBaHue ycIIOBU paBHOBECHS pblyara

3 Hsmepenue KIIJI HaKIIOHHOH TIIOCKOCTH

4 W3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTUU

7 KJjlacc
Pasznen Kon | Tema Kon | OcHoBHBIE BUBI OcHoBHbIE
—BO —BO | IEATENBHOCTH HanpaBJIeHUs
4yaco 4aco BOCIIUTATEIb
B B HOW paboTHI
Paznea 1. 6 Tema 1. ®uzuxa — | 2 PackpbITh cMbICIT 1.4:15;1.6
dusuka u eé HayKa 0 IpupoJie U3y4aeMbIX
POJIb B O3HAHUU MOHATUIN. PacKpbITh
OKPYKaloLIero posb GU3MKU B
MHpa MIPUPOJIE U KU3HU
YeJI0BEKa, €€ CBI3b
C IpyruMu
HayKaMu.
Tema 2. 2 Ornpenensrs 1eHy 1.3;1.4 ;1.5;
dusnyeckue JEJIEHUS
BEJIMYHMHEI. HU3MEpPUTEIBHOTO
npubopa. Uzmepstsb
JIMHENHBIE pa3Mepbl
TN C Y4ETOM
MTOTPEIIHOCTH.
Tewma 3. 2 OO0bscuary porpu | 1.4;1.5;1.6
EcrecTBeHHO — MecTo (pU3UKHU B
HAYYHBII METOJ (dbopmMupoBaHUU
HO3HAHUSI. KapTUHBI MUPA
Pasznea 2. 5 Tema 4. Ctpoenue 1 O0bsacusare Mmasiele | 1.4:1.5; 1.6
IlepBoHayabHBI BELIECTBA TeJa UX U3MEpEeHue
e CBeJIeHHs O
CTPOCHUHU




BelieCrBsa

Tema 5. JIBmxkeHue 2 CxemaTruyeckoe 1.4:15;1.6
Y B3aUMOJIEHCTBUE HU300pakeHHE
YaCTHUII BEIICCTBA MOJICKYJIBI BOJIBI,
KHCIIOPOJa
Tema 6. ArperatHoe | 2 Ymers npumensats | 1.4;1.5;1.6
COCTOSIHUE MOJTYYCHHBIC
BCIICCTBA. 3HAHUS IS
perieHus 3aaa4y
Paznean 3. 21 Tema 7. 3 Ymers paborares B | 1.4;1.5; 1.7
JIBH:KeHUE U MexaHndeckoe napax.
B3anMojeiicTBHE JBHIKCHUE VYMeTh HAOII0aTh,
TeJl. JIeJIaTh BBIBOJBI
IIPH MIPOBEIICHUH
OITBITOB.
Tema 8. Unepuus, 4+1 BBecTu noustue 1.3;1.4 ;1.5;
Macca, INIOTHOCTb. HWHEPIUH.
Tema 9. Cuna. Bugsr | 14 I'paduuecku u B 1.3;1.4 ;1.5;
CHII. Maciraoe
n300paxarb CUIy U
TOYKY €€
TIPHIIOKCHUS,
Pasznea 4. 21 Tema 10. JlaBnerue. | 3 OTin4ne CBOMCTB 1.2;13,14
laBJieHue ITepenaua naBieHus razoB OT JIaBJICHUSA
TBEPIBIX TeJ, TBEPABIMU TENlaMHU, TBEPABIX TE U
JKHAKOCTEH U JKUJIKOCTSIMH U JKHIKOCTEN.
rasos. razaMu
Tema 11. JlaBnenue |5 OOBACHITD 1.2;13,14
JKHJIKOCTH NPUYUHY JaBICHUS,
BBIBOJUTE (HOPMYITY
JUIs pacuéra
JIaBJICHUSI.
Tema 12. 6 OO0BACHITD 1.3:1.4:1.5;
ATmochepHoe 3Ha4yeHue oneita no | 1.7
JIaBJICHMUE. oTpeIeIICHUS
aTMoC(epHOro
JIaBJICHUS
Tema 13. JletictBue | 7 JlokasaTb, Ha 1.2:13,14
JKHUJIKOCTEH U Ta30B OCHOBE 3aKOHa
Ha TIOTpyXEHHOE B Apxumena,
HHX TEJIO. CYIIIECTBOBAHHE
BBITAJIKHUBAIONIEH
CHUIBI
Pa3znen 5. PaGora | 12+1 Tema 14. Pabotau | 3 Brruncaars 1.3:1.4:15;
U MOIIHOCTD. MOIIHOCTD MEXaHUYECKYIO 1.7
JHeprus. pabory,
OTIpENIETIATh

YCJIOBUS IS




COBEPIICHHS

paboTHL.
Tema 15. IIpocteie 5+1 PasBusarse 14:15;1.6
MEXAaHU3MBI CIIOCOOHOCTH K

caMOOILIeHKE Ha
OCHOBE KpUTEPHS
YCIIEIIHOCTH
yaeOHOU
JESITETbHOCTH

Tema 16. 4 DopMyIupoBaTh 1.2;13,14
MexaHnnveckas 3aKOH COXpaHEHUS
DHEPTHUSL. SHEPIHH.

IloBTOpPEHME 1 1 PasBsusarse 14:15;1.6
CITOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpUTEPHs
YCIICIIHOCTH
yaueOHOMU
JIEATEIBHOCTH

8 kimace
Pa3gen 6. TersioBbie AIBJICHUSA

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETHUUYECKOM TEOpPUHM CTpOEHMs BeulectBa Macca u
pa3Mepsl aTOMOB U MoJieKysl OTbIThI, TOATBEPKIAIOIINE OCHOBHbBIE MOJIOKEHUSI MOJIEKYIISPHO-
KUHETHYECKOW Teopuu. Mojenu TBEPIOro, JKUAKOIO M ra3z000pa3HOro COCTOSHUM BellecTBa
Kpucrannnueckue u amopdubie Tena O0bsICHEHUE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPABIX TEIN Ha
OCHOBE I0JIOKEHUI MOJIEKYJISIPHO-KMHETUUECKON Teopun CMaunBaHNE U KaWJUIIPHBIC SIBICHUS
TemoBoe pacumpenue u cxarue. Temreparypa CBsizb TeMrepaTypbl CO CKOPOCTBIO TEIIOBOTO
JBWDKEHUS dacTull. BHyTpeHHsiss »Heprus CrocoObl HM3MEHEHHUS BHYTPEHHEW SHEepruu:
TeIuUIonepeaya U coBepliieHne padoTsl Buabl Temnonepeaayu: TemIonpoBOIHOCTb, KOHBEKLIUS,
uznydenue. KonmnuecTBo TemaoThl Y aenpHas TeII0EMKOCTh BellecTBa TemnooOMeH U TEIoBoe
paBHOBecHe YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue W oTBepeBaHHE KPUCTAILTHYECKHX
BEIIECTB  YJenpHas TerwoTa IuiaBneHus [lapooOpasoBanne u KkoHnaeHcauus Mcmapenue
Kunenune YnenpHas Teruiora mapooOpa3oBaHus 3aBUCUMOCTh  TEMIIEPATypbl  KUIIEHHS  OT
aTMOC(epHOTo JaBleHUsT BnaxkHocTh Bo3myxa. OHeprusl TOIUIMBA Y I€JIbHas TEIUIOTa
cropanus. [Ipunnunel pabotsl TemoBbix asuratenei KIIJ[ temnoBoro nsurarens TeruioBble
JBUTATENIN M 3alllUTa OKPY)KAIOIIEH Cpelbl. 3aKOH COXPAaHEHHUs U NPEBpAIllEHUs SHEPIrUu B
TEIUIOBBIX ITpoLeccax

Hemoncmpayuu

1 HabmtoneHue OpOYHOBCKOTO JIBHKEHUS

2 Hab6monenue nuddy3un

3 Habmronenne siBICHUN cCMaunBaHUS U KAWL PHBIX SBIICHUMA
4 HabmroieHne TeTI0BOTO PACIIUPEHUS TE




V3meHeHune naBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUU WK OXJIAXKICHUH
[TpaBuia u3MepeHus: TeMIepaTypsl
Buner Terionepenauu
OxJaxieHrue Ipyu COBEpUICHUH pabOThI
HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CUJIAMHU
10 CpaBHeHue TEMI0EMKOCTEH pa3IMYHBIX BEUIECTB
11 HaOnroxzenue KUIIEHUS
12 HabmroneHne mOCTOSHCTBA TEMIIEPATYPhI IIPH IIIaBICHUH
13 Mopenu TEIUIOBBIX ABUATATEIEH
Jlabopamopnuvie pabomot u onvimul

©O© 00 N O o1

OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSHKCHUS

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIU caxapa

OnbITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACITUPEHHS Ta30B, KUJIKOCTEH U TBEPIBIX TEJ
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITpHUIIa

O b~ owpN -

NI OXJIaAXKACHUA

6 IIpoBepka rHIOTE3bI TUHEHHOW 3aBUCUMOCTH JITHHBI CTOJIOHUKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIlepaTypbl

7 HaGmroneHue u3MeHeHus BHYTPEHHEH SHEPTUu Teja B pe3yIbTaTe TeIIonepeadn u

paboThl BHEUTHUX CHUII

WccnenoBanue siBJeHUs TEIMII000MEHA TPU CMEIIMBAHUU XOJIOIHON U TOPSTYEH BOJIBI
9 OmpeneneHue KOJIMYECTBA TEIIOTHI, MOTYYSHHOTO BOJIOH MPU TEIIIOOOMEHE C HArPEThIM

METaJUTMYECKUM ITUIHHAPOM

10 Ompenenenue yAenbHOM TEMIOEMKOCTH BEIIECTBA

11 WccnenoBanwue mporecca uCapeHus

12 OmnpeneneHue OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa

13 Omnpenenenue yAeIbHOMN TEIIOTHI TUIABJICHUS JIba

oo

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHUS

Onexrpuzanus Ten J[Ba poja aJIeKTpUYECKUX 3apsioB B3aumonelicTBre 3apsyKEHHBIX
ten 3akoH KynoHa (3aBUCMMOCTH CHUJIBI B3aUMOJIEUCTBUS 3apsKEHHBIX TEJl OT BEIMUYMHBI
3apsA0OB U PACCTOSHUSA MEXKIYy TelaMu). OJEKTPUYECKOe IIoJie HarmpsixénnocTs
aneKTpuyeckoro noist [IpuHIMN cyneprno3uum MeKTPUYECcKUX MoJiel (Ha KayeCTBEHHOM
ypoBHe). Hocurenn »sneKTpUyecKUX 3apsaoB OJIEMEHTApHBIM JJIEKTPUUECKUN 3apsij
Crpoenune atoma [TpoBOAHMKYN M TUAIIEKTPUKN 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsa.
OJIEKTPUYECKUIT TOK YCIIOBHS CYIIECTBOBAHUS DSJIEKTPUYECKOro ToKa VcTouHuKH
MOCTOSIHHOTO TOKa J[eHCTBUS 3JEKTPHUUECKOro TOoKa (TEIIOBOE, XUMHUECKOE, MarHUTHOE)
ONEeKTpUYeCKM TOK B JKMIKOCTAX M rasax. OnekTpuueckas 1nenb Cuia Toka
OnekTpuueckoe HamnpsbkeHne CONpOTUBIEHUE IPOBOJHHUKA Y EIBHOE CONPOTHUBIICHHE
BeniecTBa 3akoH Oma ais ydactka nenu IlocinenoBarenbHoe U mapaiesbHOE COEINHEHNE
npoBOJHUKOB. PaboTa M MOIIHOCTH 3yeKTpuyeckoro Toka 3akoH JDxoyns— Jlenna
OnexkTpuueckue Ienu U MOoTpeOuTeNnu sieKkTpuueckoil sHeprun B ObiTy Kopotkoe
3ambIkaHue. [locTossHHBIE MarHuThl B3auMopaeicTBue MOCTOSIHHBIX MarHUTOB MarHuTHoe
nose MarHuTHoe moJsie 3eMiM M €ro 3HaueHue Uil ku3HM Ha 3emie OmbIT Opcrena
MarautHoe mOJ€ BJIEKTPUYECKOro Toka IIpuMeHeHHMe DSJIEKTPOMarHUTOB B TEXHHUKE
JleiicTBrE MarHUTHOTO I0JIs1 HA IPOBOJHUK C TOKOM DJIEKTPOJIBUIaTENb TOCTOSHHOTO TOKA
Hcrnionb30BaHKe 2JEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

Hemoncmpayuu

1 Dnexrpuszanus ten

OHI)ITI)I, ACMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBJICHHA BO3/1yXa OT €T0 00BbEMa u HarpcBaHHusia



1
1
12
13
14
15
16
17
18
19
20
21

2
3
4
5
6
7
8
9
0
1

JIBa poJia AIeKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apsKCHHBIX Tell
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKONA

DnekTpocTaTHuecKast UHIYKIHS

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B

IIpOBOIHUKY U IUDIIEKTPUKHU

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MO

M cToYHMKM TOCTOSSHHOTO TOKA

JleficTBUS 3NIEKTPUYECKOTIO TOKA

DIIEKTPUUYECKHUI TOK B )KUJIKOCTU

["a30BbIii pa3psiyg

N3mepenue cuiibl TOKa aMIepMETPOM

W3mepeHne 3JeKTpuYeCcKOoro HalrpsyKEHNs BOJIbTMETPOM

Peocrar n Mara3uH conpoTHBIICHUN

B3auMopeiicTBuE OCTOSHHBIX MAarHUTOB

MonenupoBaHue HEBO3MOXXHOCTHU Pa3/ieJICHUs MOJIIOCOB MarHUTa
MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB
OmneIT OpcTena

MarsuTtHoe 1nojue Toka JJIEeKTPOMarHuT

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
DJNIEKTPOABUTATEINb IOCTOSTHHOTO TOKA

Jlabopamopnuvie pabomot u onvimul

OO0 WN PR

8

OnbIThl IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJl HHAYKIUEH U IPU COIPUKOCHOBEHUH
Hccnenoanue qeHCTBUS 3JIEKTPUUECKOIO MOJIS HA POBOJIHUKH U JUDJIEKTPUKU

CO6opka u mpoBepka paboThl AMEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa

W3mepeHue u peryJInpoBaHHUe CUIIbI TOKA

W3MmepeHue U peryJIMpoBaHUE HAIPSKEHUS

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, WIYLIErO 4epe3 pe3UCTOp, OT CONPOTHUBIICHUS
pE3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOIHUKA OT
€ro JJIMHBI, IUIONIAIN TIOTIEPEYHOT0 CEUEHUS U MaTepralla

[IpoBepka mpaBuia CIOKEHUS HANPSOHKEHUM NpPHU IOCIEJ0BATEIbHOM COECIUHEHUH JBYX
pPE3UCTOPOB

9 HpOBepKa ImpaBuJjia JJIs1 CUJIbI TOKA ITPHU MapaJUICIIbHOM COCIUHCHUHN PE3UCTOPOB

10
11
12

13
14
15

16
17

18
19
20

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JIaMIIOUKy, OT HaIpsDKEHUs
Ha HeH

Onpenenenne KIIJ[ narpeBarens

HccnenoBanre MarHUTHOTO B3aUMOZEHCTBHSI IOCTOSIHHBIX MarHUTOB

W3ydyeHre MarHUTHOTO TMIOJSI TOCTOSIHHBIX MAarHUTOB MNpU HMX OOBEAMHEHUU U
paszeneHuu

HccenenoBanue 1eMcTBUS HIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KaTYIIKU ¢ TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIKe

N3y4eHne nelicTBUsSI MAarHUTHOTO MOJIsL HA IIPOBOJIHUK C TOKOM

KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOABUraTENs

N3mepenue KIIJI anexTpoaBurareabHOU yCTaHOBKH

8 kiacc

Paznen Ko | Tema Koa | OcHoBHEIE BUAEI OcCHOBHEIE

P —BO ACATCIIbHOCTH HaITpaBJICHU




BO 4aco BOCIIUTATEIbH
qa B ol paboThI
co
B
Pasneu 6. 28 | Tema 1. 7 PackpbITh cMBICT 1.2:1.3;1.6
Tennosble +2 | CtpoeHue u M3Y4aeMbIX ITOHATHUH.
SAIBJICHUS CBOMCTBa
BEIIECTBA
Tema 2. 21 Hcnonw3oBars npu 14:;1.2:1.3;
TerunoBsle +2 BBIMOJIHEHUH yueOHbIX | 1.6
MPOIIECCHI 3a/IaHUI HAYYHO —
MOMYJISIPHYIO
JUTEpaTypy, Pecypchbl
Hurepner.
BricTpanBats
Pa3BEPHYTHIE OTBETHI.
Pasznea 7. 36 | Tema 1. 8 BricTpauBath 1.2:1.3;1.6
DJleKTpUYeCKHUe U DNEeKTpUYECKUE pa3BEPHYTHIE OTBETHI
MATHUTHBIE 3apsiJibl.
SIBJICHUS 3apspKeHHBIC Tela
H UX
B3aHMOJICHCTBHE
Tema 2. 20 AHaM3UpoOBaTh U 14:1.2:1.3;
[TocTostHHBIM CHHTE3MpOBaTh 3HaHUSA, | 1.6
ANEKTPUYECKUI BBIBOJIUTH CIICJICTBUS,
TOK yCTaHABIIUBATh
IPUYUHHO-
CIEJCTBEHHBIE CBS3H,
BBIIBUTATh U
000CHOBLIBATH
TUIIOTE3bI.
Tema 3. 8 Uccnenosanue 1.4:1.2:1.3;
MarsuTHEIe MardauTHOTO 1.6
SIBJICHHS B3alMOJIEHCTBHS
IMOCTOSIHHBIX
MarHuTOB, U3yUEHUE
JIEUCTBUS MATHUTHOTO
TTOJISI Ha TIPOBOJIHUK C
TOKOM,;
IloBTOpEeHue 3 3 1.2:1.3;1.6
9 Knacc

Pa3zgen 8. Mexannueckue siBJICHUA

Mexannueckoe amxeHue MarepuanbHasi Touka Cucrema orcuéta OTHOCUTEIIBHOCTh
MEXaHUYECKOI0 IBMKEHUsI PaBHOMEPHOE NpsIMONIMHENHOE IBM>KeHUEe HepaBHOMepHOE
NpsAMOJIMHETHOE ABMKeHHEe CpellHsIsi 1 MTHOBEHHAs! CKOPOCTh TeJla MPU HEPABHOMEPHOM
NBIDKCHUH. Y CKOpeHue PaBHOYyCKOpeHHOE NpsMOTHHETHOE BIkeHrne CBOOOIHOE TacHIE
Omnprtel ["anmunes. PaBHOMepHOE NBHKEHHE 1O OKpYKHOCTH [lepron u wactora obpamieHus
JIuneitnas u yrioas ckopoctu LlenTpoctpemurtensHoe yckopenue. [lepBoiii 3akon HeroToHa




Bropoii 3akon Hetotona Tpertnit 3akon Hetorona [Ipuniun cynepno3unuu cui. Cuiia
ynpyroctu 3akoH ['yka Cuia TpeHus: cuiia TpEeHUsl CKOJIbKEHHUs, CUJIa TPEHUSI IOKOsI, IPYrue
BUJIbI TpeHUs. Cujia TSHXKECTH U 3aKOH BCEMUPHOTO TATOTEHUS! Y CKOpEeHUE CBOOOIHOTO MaIeHuUs
JBwxenue mnanet Bokpyr Connua [lepBas kocMuueckas ckopocTb HeBecoMoCTh U neperpy3ku
PaBHOBecue marepuaibHOil TOuku AOCom0THO TBEpAOE Teno PaBHOBecue TBEPIOTO Tena C
3aKpeIIEHHOM OChlo BpaieHus: MomeHT cuiibl LlenTp Tsbkectu. Umnynbe Tena M3MeHenue
uMItysbca Mmnyinbce cuiibl 3aKOH cOXpaHeHUs UMITyJibca PeakTuBHOE nBMKeHHE. MexaHudeckas
paboTa u MoImHOCTH PaboTa cui TsbkecTH, ynpyroctu, TpeHust CBa3b S9HEPTUU U PabOThI
[ToTenuumanbHast SHEPrUs Teja, MOJHATOr0 HaJl MOBEPXHOCTHIO 3eMiin [loTeHInanpHas sHeprus
cxatol npyxuHbl Kunetnueckas sHeprus TeopeMa 0 KHHETHYECKOM SHEepruu 3aKOH U3MEHEHUS
Y COXPAHEHHUs MEXaHUYECKOW SHEPTUH

Hemoncmpayuu
1 HaGmroneHne MEXaHn4eCKOTO JIBUKECHHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETa
2 CpaBHeHue NyTedl M TPaeKTOPUI JBMXKEHUS OJHOTO U TOTO K€ TeJa OTHOCUTENIBHO Pa3sHbIX
Te OTCYETA
3 H3mepeHue cKOpOCTH U YCKOPEHHsI IPSIMOJIMHEHHOTO ABUKEHUS
4 VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHS
5 HaGmroneHue 1BHXEeHUS Tela 110 OKPYKHOCTH
6 HaOnromenune MEXaHWYECKHX SIBICHUH, IPOUCXOIAINX B cucTeMe oTcuéra «Tenexka» mpu
e paBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEJIBHO KaOMHeTa (GU3UKU
7 3aBHCUMOCTH YCKOPEHHSI T€JIa OT MacChl TeJIa M JCHCTBYIOIIEH Ha HETO CHJIBI
8 HaOnronenue paBeHCTBa CHJI IIPU B3aUMOJECHCTBUY Tel
9 HM3meHeHwne Beca Tela Py YCKOPEHHOM JIBIKEHHU
10 Tlepenaua umiynabca Npu B3aUMOAECHCTBUH TeI
11 TIpeoOpa3oBaHus 3HEPTUU IIPU B3aUMOJIEHCTBUU TEI
12 CoxpaHeHue UMITyabca IMpH HEYIIPYTOM B3aUMOECHCTBUU
13 CoxpaHeHHe UMITYJIbCA MTPH a0COIIOTHO YIIPYTOM B3aWMOJICHCTBUH
14 HaGmoneHne peakTUBHOTO JABHKEHHS
15 CoxpaneHre MEXaHUYECKOM dHEPTUU pU CBOOOJHOM MaIE€HUH
16 CoxpaHeHue MeXaHMUYECKOW SHEPTUU MPH JBUKEHUU TEJa O] IeHCTBUEM NPY>KUHBI
Jlabopamopuvie pabomol u onvimul
1 KoHcTpympoBaHWE TpakTa /ISl pa3roHa W AAaTbHEUIIETr0 PaBHOMEPHOTO JBIKCHHS IIapuKa
WIN TEeNEXKH
2 OmpeneneHue CpeaHEW CKOPOCTH CKOJIBKEHHsS Opycka WM JBIDKEHHS IIapuKa I10
HaAKJIOHHOH MJIOCKOCTH
3 OmnpeneneHne yCKOPEHUs Tela MPH PAaBHOYCKOPEHHOM JBIKEHUH 110 HAKIIOHHOM TUIOCKOCTH
4 VccnenoBaHWe 3aBUCUMOCTH MYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBIKEHHM O€3
Ha4aJIbHOW CKOPOCTH
5 IlpoBepka TUIOTE3bI: €CIAM MpPU PABHOYCKOPEHHOM JBHXEHHU O€3 HadaJbHOH CKOPOCTH
IyTH OTHOCATCS KakK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU
OJIMHAKOBBI
6 HccnemoBaHue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMAIBHOTO JaBIICHHSI
7 Omnpenenenue ko3 puineHTa TpeHus: CKOIbKEHHS
8 OmnpeneneHne )KECTKOCTH NPY>KUHBI
9 Omnpenenenue pabOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JIBXKECHHUH TEJa M0 TOPU30HTAIBHOM
HOBEPXHOCTHU
10 Omnpenenenuie paboThI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a € UCIIOIb30BaHUEM
HEMOABMKHOTO U MOABHKHOIO OJIOKOB
11 M3yuenue 3aKkoHa COXpaHEHUS 3HEPTUU

Pa3zgen 9. MexannudecKune KOJe0aHUA U BOJTHBI



KonebarenbHoe nBumxeHnne OCHOBHBIE XapaKTEpUCTHKH KoJeOaHUI: NepHoj, YacToTa,
aMmIuTyna Maremarudyeckuidi W NpYKUHHBIA  MasTHUKH [IpeBpaieHue »sHeprum npu
Kosie0aTeIbHOM JIBIDKEHUU. 3aTyxaromue kojeOanus BreiHyxaennole konebanust Pe3onaHc.
Mexanuyeckrue BoJIHBI CBOMCTBA MeXaHMUYECKMX BOJIH lIpojionbHBIE M NONEPEYHBIE BOJIHBI
JInuHa BOJHBI M CKOPOCTb €€ pacupocTpaHeHUs MeXaHH4YecKHe BOJIHBI B TBEPIOM Tele,
ceficMuueckue BOJIHBI. 3BYK I'poMKOCTh 3ByKa U BbicoTa ToHa OTpakeHue 3Byka MHbpa3Byk u
YIIBTPa3BYK

Hemoncmpayuu

1 HaGmronenue koneGaHuii T MO JEHCTBUEM CUJIBI TSDKECTH U CUIIBI YIPYTOCTH
2 HabGmonenue konebaHui Tpy3a Ha HUTH U Ha TIPYKUHE

3 Habmronenue BBIHYXIEHHBIX KOJeOaHHMI U pe30HaHca

4 PacnpocTpaHeHH€e MPOJOIBHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5 HaburoeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOThI

6 AKyCTHYECKHI pe30HaHC

Jlabopamopnuvie pabomovt u onvimul

1 Ompenenenune YacToThl M IepUOAa KoJIeOaHMH MaTeMaTHYeCKOro MasiTHHKA.
Omnpenenenue 4acTOThl U Neproia KoiaeOaHui NpyKUHHOTO MasiTHUKA

2 HccnenoBaHue 3aBUCHMOCTH TepUO/a KOJNEOaHUN MOABEIICHHOTO K HUTH TPy3a OT JIIHMHBI

HUTHU

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a

4 TIpoBepka HE3aBUCHUMOCTH Tepuoja KoieOaHuil rpysa, MOJBEIICHHOTO K HUTH, OT MAacChl
rpysa

5 OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh IepHoja KoueOaHUN NPYKMHHOIO MasTHHUKA OT
MaccChl Ipy3a U KECTKOCTH MPYKUHBI

6 W3mepenue yckOpeHHsI CBOOOTHOTO MAICHUS

w

Pa3nes 10. DiieKTpoMarHuTHoe 10Jie M 3JIEKTPOMATHUTHbIE BOJTHBI

OnbiTel Papaznes SIBieHHe 3JIEKTPOMArHUTHONM HMHAYKIMM Oiekrporeneparop CrnocoObl
MOJIyYEHUSI DJIEKTPUYECKOM BSHEpPruu OJNEKTPOCTAHIIMM Ha BO300OHOBISEMBIX HMCTOYHHMKAX
SHEPruM. DNEKTPOMArHuTHOE 1ojie DIEKTPOMAarHuTHble BOJHBI CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJsiH [Ikana snekTpoMarHUTHBEIX BOJH VCIIob30BaHKE 3JEKTPOMAarHUTHBIX BOJIH JJIsI COTOBOM
CBs3M. DJIEKTpOMarHuTHas nmpupoaa ceera CkopocTs cBeTa BoimHOBBIE CBOICTBA CBETA

Hemoncmpayuu

1 UccnenoBanue IBIEHUS YIEKTPOMATHUTHON WHIYKITUH.

2 Omnewitel ®apajes

3 3aBHUCUMOCTP HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHH €0 BOSHUKHOBEHUS
4 DneKkTporeHepaTop MOCTOSHHOTO TOKa

5 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH

6 BomnHOBEIE cBOMiCTBaA CBETa

Jlabopamopuvie pabomol u onvimul

1 Omerter 110 HCCIICAOBAHUIKD SBJICHUS 3HeKTp0MaFHHTHOﬁ HHAYKIOUH: HCCICAOBAHNC
U3MCEHEHUH 3HaYeHUA U HaIlpaBJICHHUA UHAYKIIHUOHHOTI'O TOKa
2 H3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJTH C MIOMOIIBI0 MOOMIBHOTO TenedoHa

Pa3zgen 11. CBeToBLI€e ABJIEHHUS



JlyueBas monens cBera Mcrounuku ceera lIpsmosnnHeiiHoe pacnipocTpaHEHHE CBETa 3aTMEHUs
Connua u Jlyast Otpakenue cBeta Ilnockoe 3epkano 3akoH oTpaxkenus cBera. [Ipenomiienue
cBeTa 3akoH mnpenomieHus cBeta llomHoe BHyTpeHHee oTpakeHue cBera lcnosb3oBaHue
IIOJIHOTO BHYTPEHHErO0 OTPaXEHMsI B ONTHUYECKUX cBeToBojAax. Jlmnza Xoxa mydeil B nauH3e
OnTuueckas cuctema (portoarmapaTta, MUKPOCKOIIA U TeJecKoma. [1a3 kak ontuyeckas cucrema
bnuzopykocts U ganbHO30pKOCTh. Pasznokenue Oemoro cBera B crnekTp OnbiTel HbroToHa
CrnosxeHue CeKTpaJbHBIX I[BETOB

Hemoncmpayuu

[IpsmosnHENTHOE pacCIPOCTPAHEHUE CBETA

Otpaxxenue cera

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKajax
ITpenomiienue cseta

OnTuyeckuii cBETOBO

Xon myueil B coOuparolieit JinH3e

Xox JIydeil B pacCenBaroleH JIMH3E

[Tony4yenue n300paXkeHUH C MOMOLIBIO JIMH3

[Tpuniun neiictBus doroamnmapara, MUKPOCKOTA U TEIECKOTIA

OO ~NO O WNPEF

10 Mogpens rna3za

11 PasnoxeHue 6e0ro cBeTa B CIIEKTP

12 Tlomyyenue 6€70TO CBETA MPHU CIIOKEHUH CBETA Pa3HBIX IIBETOB
Jlabopamopnuvie pabomovt u onvimul

1 HccnenoBaHue 3aBUCMMOCTH yTJIa OTPaXKEHHs CBETOBOT'O JIy4ya OT YIJla MaeHUs

2 H3yueHne XapakTepUCTHK N300pakeHUs MpeIMeTa B TUIOCKOM 3epKalie

HccnenoBanne 3aBUCMMOCTH yIJIa IPEIOMIIEHHUS CBETOBOIO JIy4a OT yIJIa aJeHHs Ha
TPaHULIE «BO31yX—CTEKJIO»

[Tony4yeHnue n3o0paxeHnit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI

Omnpenenenne GOKyCHOrO pacCTOSTHUS U ONITUYECKON CUIIBI COOMPAIOILIEH JIMH3BI

OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHIEKTP

OnBITHI IO BOCTIPUATHIO [[BETA MPEAMETOB IIPHU UX HAOIIOAEHUN Yepe3 LIBETOBbIE (DUIBTPHI

w

~NOo o1 b~

Pa3zgen 12. KBaHTOBBIE ABJICHUSA

OmnsiTel Pezepdopna u mianerapuas mozens aroma Mognens atoma bopa HMcmyckanuwe u
noruomeHne ceera aromoM KBautel JlnHeluarsie ciekTpel. PagunoaktuBHocTh Ambda-, OeTa- u
ramma-u3inydenuss CtpoeHue aTtoMmHoro sapa HykiioHHas monens atomMHoro siapa M3oTomsl.
PagnoaktuBHble mpeBpameHus — Ilepuon momypacnaga aTOMHBIX sjiep. SlepHble peakiuu
3aKOHBI COXpAaHEHHUS 3apsA/I0BOTO M MAacCOBOTO 4HceNl OHeprusl CBsi3U aTOMHBIX siaep CBs3b
Macchl ¥ 3Heprun Peakumm cunte3a u aeneHus snaep Mcrounuku sHeprunm ConHua M 3BE3N.
SnepHas sHepreTuka JeficTBUs paguoaKTUBHBIX U3TyYeHUN Ha KUBbIE OPraHU3MbI

Hemoncmpayuu

1 CrhekTpsl U3NTyueHUs U TIOTJIOIICHUS

2 CrexTpbl pa3UYHbIX Fa30B

3 CnexTp Bogopoa

4 HabmoneHne TpeKoB B Kamepe Bunbcona

5 Pabota cuéTurka HOHU3UPYIOIINX H3ITy4eHHUH

6 Peructpanus uziaydeHus NpUPOIHBIX MUHEPAJIOB U MPOJYKTOB
Jlabopamopnuvie pabomovt u onvimul



1 HaGnioneHue CIJIOMIHBIX M JIMHEWYATHIX CIIEKTPOB H3IIyUCHUS

2 HccnenoBaHue TPEKOB: H3MEPEHHUE YHEPTUN YACTHIIBI 10 TOPMO3HOMY ITyTH (I10
dororpadusm)

3 H3mepenue paaroakTUBHOTO (hoHA

I[HoBTOpUTENBbHO-00001IaI0IIUIA MOTYJIb

[ToBTOpUTENHEHO-00001IAIOMINN MOAY/b MpPEIHA3HAYeH AJI1 CHUCTeMaTH3aluh U 0000IIeHUs
MPEIMETHOTO COACPIKAHMSI M ONBITA ACSITEILHOCTH, TPUOOPETEHHOTO MTPH H3yYEHUH BCETO Kypca
buznky, a Takxke s MOArOoTOBKHM K OCHOBHOMY rOCYIapCTBEHHOMY 3K3aMEHY MO (U3HKE s
oOydaromuxcsi, BBIOpAaBIIMX O3TOT Yy4eOHbI mnpeamer. [lpu wu3yuyeHuM HaHHOTO MOy
pPEANM3YIOTCA U CUCTEMAaTU3UPYIOTCS BUBI ACATEIHLHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaACTCS
JOCTHKEHHE TPEAMETHBIX W METAlpeIMETHbIX IUIAHUPYEMBIX pe3yJabTaToB OOy4eHHs,
(dbopMHUpyeTCSl €CTECTBEHHO-HAYYHAsI TPAaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB UCCIIEIOBaHUS
SBIICHUN TIPUPOABI U TEXHUKH, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHE SBIICHHUS,
NpUMEHsS TOJyYEHHbIE 3HAHWS, pellaTh 3aJaud, B TOM 4YHCJIE KayeCTBEHHbIE U
JKCIIEpUMEHTANIbHBIE. [IpUHIMNHAIBHO — JEATENBHOCTHBIA  XapakTep JaHHOTO  pasjena
peanu3yeTcs 3a CYET TOr0, UTO yYal[UeCs BBIIOJIHSIIOT 3a/1aHHs], B KOTOPBIX UM IIpeajiaraeTcs: Ha
OCHOBE TIOJIYYCHHBIX 3HAHWH pPACIIO3HABATh W HAYYHO OOBSACHATH (PU3UYECKHE SIBICHUS B
OKPY’Kalolllel MPUPOJI€ U MOBCEIHEBHOM KM3HU; UCIIOIb30BATh HAYYHbIE METO/IbI UCCIECOBAHUS
(GU3MYECKUX SIBICHHI, B TOM 4YHUCJE JUIsl MPOBEPKH THUIOTE3 M TMOJIYUYEHUS TEOPETUUECKHUX
BBIBOJIOB; OOBSICHATH HAy4yHble OCHOBBI Haunboiee BaXHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHI, HApUMEp, MPAKTUYECKOTO HCIIOJIB30BAHMS PA3JIMUYHBIX MCTOYHUKOB SHEPIHMH HA
OCHOBE 3aKOHa IPEBpAICHUs] U COXPAHEHHUS! BCEX M3BECTHBIX BHUJIOB 3Hepruu. Kaxnas uz tem
JIAHHOTO pa3jiefia BKIIOYAET SKCIEPUMEHTAIHHOE UCCIIEIOBaHNEe O0O0OIIAIIIEero  XapakTepa
Paznmen 3aBepraercs nmpoBeneHHEM JTUATHOCTHUYECKON U OIIEHOYHON paboThl 32 KypC OCHOBHOMU
LIKOJIBI

9 kmacc gusnka

Paznen Kon | Tema Kom | OcHOBHBIE BUIEI OcCHOBHEBIE
— BO —BO ESITENLHOCTH HarpaBJICHUs
4aco Jaco BOCITUTATEIb
B B HOM paboTHI
Pasznen 8. 37 Tema 1. 9 PackpbITh cMbICT 14:15;1.6
MexaHn4yecKue MexaHnueckoe M3y4aeMbIX
SIBJICHU S JIBIDKEHHUE U ITOHSTHH.
CIIOCOOBI €T0
OITMCAaHHUS
Tema 2. 20 OO0BACHAITD 1.3;11.4:1.5;
BiaumopeiictBie JIEWCTBHUS CHIT
TeN YOPYrOCTH, TPEHUS

¥ CHJIBI TSKECTH.
3HaTh 3aKOH

BCEMHUPHOTO
TATOTEHUS
Tema 3. 3akoHBI 8+1 OObscuary pombu | 1.4;1.5; 1.6
COXpaHEHUs MecTo (pU3UKHU B
hopmupoBaHUHU
KapTUHBI MUpa
Pasznea 9. 8 Tema 1. 4 AHaM3UpOBaTh U 14:15;1.6
MexaHnuyeckue Mexanunyeckue CUHTE3UPOBATH
KoJieOaHusl U KoseOaHus 3HaHUS, BEIBOJIUTH

BOJIHbBI CICOCTBUA,




YCTaHAaBJIMBATh

MPUYUHHO-
CJIEICTBEHHEIC
CBSI3H
Tema 2. OOBICHATD 14:15:1.6
Mexanuyeckue IIPUPOAY U
BOJIHBI. 3BYK CBOICTBa
MeEXaHNYECKUX
BOJIH
Paznen 10. 8 Tema 1. Ymers npumensts | 1.4;1.5; 1.6
DJIEeKTPOMArHUTH DIeKTpOMarHuTHas HOJTyYCHHBIC
oe moJie WHIYKIIHS 3HAHUA IS
JIEKTPOMATHUTH pEIICHUS 3314
bI€ BOJIHBI
Tema 2. W3yuuts cBoiictea | 1.4;1.5; 1.7
DNeKTpOMAarHUTHBIE AIEKTPOMArHUTHBIX
BOJIHBI BOJIH, UX
PUMCHCHUC B
TEXHHUKE.
Pa3zpen 11. 12 Tema 1. 3akoHbI Hccnenosanue 1.3;1.4 ;1.5;
CBeToBbBIE pacnpocTpaHeHHUs HCTOYHHKA CBETA;
AABJICHHS cBeTa 3HATH 3aKOHBI
OTpaKEHUS U
MIPEIIOMIICHU ST
CBETa;
Tema 2. JIun3ze! u Uccnenosanue 1.3;1.4 ;1.5;
ONTHUYECKHUE U300paxeHHs
PUOOPHI JTABAeMOE JIMH301
Tewma 3. Pa3znoxenune N3yunTh ONBITHI 1.2;13,14
Oeoro ceera B HrroTona
CIEKTD.
Pasznen 12. 16 Tema 1. Ucnyckanue W3yuuts runoresy | 1.2;1.3,1.4
KBaHToBELI€ 1 TIOTJIOIIEHHE CBETa Bopa.
SIBJICHU S aTOMOM.
Tewma 2. Ctpoenue OO6cyxaTh 1ienu 1.3:1.4:1.5;
aTOMHOTO SApA. OITLITOB 1.7
Pezepdopna.
Tema 3. Snepubie 1.2;1.3,14
peaxIuu
IHoBTOpHO — 16 Ctpouts 1.3:1.4:15;
00001IATOIIU A B3aumojencreue co | 1.7
MOYJIb. CBEPCTHUKAMH,

MartepuajbHO — TeXHHYeCKOe o0ecrneueHne 00pa3oBaTe/IbHOM MPOrpaMmMbl

TexHnyeckue cpecTaa;

1.MlHTepakTUBHBIH anmapaTHO-IPOTrPaMHBIA KOMILIEKC

2.MyJIbTUMEIUINHBIN TPOECKTOP
3. KommekT 1a60paTopHOTro M JEMOHCTPAIIMOHHOTO 000PYAOBaHUS I KAOMHETa XUMHUH
4. Mopenu KpUCTATNYECKUX PEeIIETOK
5. KommiekT 1a60paTopHOro ¥ JEMOHCTPAIIHOHHOTO 000PYA0BaHUS JUIsl 1a00paTOPHBIX

pabot(HITHJT)
HHTepHET-pECYPCHI:




1.http://lib.inorg.chem.msu.ru — Marepuainsl 0 GU3MKE IS YIAITHXCS
. http://www.chem.km.ru — Mup ¢usukw.

. Www.fipi.ru — denepanbHblil HHCTUTYT MEJarOrH4eCKUX W3MEPEHHH.
. http://ege.edu.ru — Mudopmannonnoii mopran ET'D

. http://school-collection.edu.ru. — Enqunas xomekuus L{OP.

. http://www.chem.km.ru — Mup ¢usukm.

. Wwww.fipi.ru — dexepanbHbIif HHCTUTYT MEJArOrHYeCKUX U3MEPEHHIA.
. http://ege.edu.ru — Mudopmannonnoii mopran EI'D.

. http://school-collection.edu.ru. — Enunas xomnexuus
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