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[NOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO OOIIIEro 00pa3oBaHMsI COCTABJICHA HA
OCHOBE TIOJIOKEHUH U TpeOOBaHUH K pe3y/ibTaTaM OCBOCHHUS Ha 6a30BOM ypOBHE OCHOBHOM
o0Opa3oBaTeNbHOM mporpaMmel, mpeacraBieHHbIX B DT'OC 000, a Takke ¢ yaérom
benepanbHO pabovel mporpaMMbl BocriuTaHus 1 KOHIIENIY mpenoiaBanus y4eOHOTO
npeaMera «PU3ukay.

Coneprxanue mporpamMmel 1o (pU3MKe HAPaBJIeHO Ha (POPMHUPOBAHNUE €CTECTBEHHO -
Hay4YHOU rpaMOTHOCTH OOYYaIOIINXCs U OpraHU3alNI0 N3y4yeHUs! GU3UKU HA JESTEIbHOCTHON
ocHOBe. B mporpammMe 1o (pu3nKe yIUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IpeIMeTa B
peannzanuu TpedoBanuiit ®I'OC OO0 k mIaHUPyEeMbIM JTUYHOCTHBIM U METANPEAMETHBIM
pe3ynbraTamM oOy4eHHs, a TaK)Ke MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX Y4eOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHuUs.

[IporpamMma no gu3uke ycTaHaBIMBAET paclpe/esieHne yueOHOro MaTepuara 1o rojaam
00ydeHus (1o Kiaccam), mpeajiaracT MPUMEPHYIO MTOCIEI0BATEILHOCTh U3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS PEIMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢u3suke pazpaboTaHa ¢ EIbI0 0Ka3aHUs METOINYECKON MOMOIIN YUUTEIIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.

®u3zurKa SBISETCS CUCTEMOOOPa3yIOLIUM Uil €CTECTBEHHOHAYUHBIX YUE€OHBIX PEAMETOB,
MTOCKOJIbKY (pM3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUH, U3y4aeMbIX XUMHEH,
Ouosoruei, actpoHoMHel U pu3nUecKoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO HAYYHYIO
KapTUHY MUpa, IPEI0CTABIIAET Hanboee scHble 00pa3libl MPUMEHEHHUS] HAyYHOTO MeTo1a
MO3HAHUS, TO €CTh CrIoco0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.

OnHa U3 TIIaBHBIX 337124 (GU3UYECKOT0 00pa30BaHus B CTPYKType 0011ero oOpa3oBaHus
COCTOUT B (POPMHUPOBAHNH €CTECTBEHHOHAYYHOU I'PAMOTHOCTH U MHTEpeca K HayKe y
00yJaronuxcs.

N3yuenue ¢pusuku Ha 6a30BOM YpOBHE MpEAIoJiaraeT OBjlIaleHue CIEAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YyIOUIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:

e HAay4YHO OOBSICHSTH SIBJICHMUS,

e OILIGHUBAThH U MIOHUMATh 0COOEHHOCTHU HAYYHOTO MCCIIEIOBAHUS;

e HMHTEPIPETUPOBATH JAHHBIC M UCIIOJIb30BATh HAyYHbIE I0OKA3aTENbCTBA ISl TOTY4YEHUs
BBIBOJIOB.

Henu uzydyenust U3k Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusl OMIPeIeICHbI B
Konueniuu npenonaBanus yuyebnoro npeamera «dusnka» B 00pa3oBaTebHBIX OPraHU3aAIMIX
Poccuiickoit @eaeparuu, peain3yonmx OCHOBHbBIE 00111€00pa30BaTENbHbIE POTPAMMBI,
yTBepxk1€HHOMU pemenremM Komerun Munucrepcrsa npocseuienus Poccuiickoit denepaunn
(mpotokoun ot 3 nekabpst 2019 r. Ne [TIK4BH).

Heian usyyenus pusnku:

e IpHOOpETEeHHE UHTEpEca M CTPEMIICHUS 00YJaIOIINXCS K HAYYHOMY M3y4EHUIO IPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/JIE MO3HaHUA U (OpPMHUPOBAHUE
HCCIIEA0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOILHUM SIBIICHUSM;

e (opmupoBaHNE HAyYHOTO MUPOBO33PEHHS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHHUS
MaTepuu U (QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue MpeICTaBICHUNA O POIH (PU3NUKHU IJIs1 pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHH;



e pa3BUTHE MPEJCTABICHUNA O BO3MOXKHBIX cepax Oyayel mpodeccnoHanbHOR
JeATeIbHOCTH, CBA3aHHOH ¢ (PU3MKOH, MOArOTOBKA K JaJbHEHIIEeMY 00Y4EHHUIO B 3TOM
HaIpaBJICHUU.

JlocTkeHHEe ITUX LEIeH MPOrpaMMEI 10 (PU3KUKE Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a4a4:

e MpHOOpETEeHHE 3HAHUN O AUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MPHOOpPETEHHE YMEHUH ONMCHIBATH M OOBSICHITH (PU3NYECKUE SBICHUS C
HCII0JIb30BAHMEM IOJIy4YEHHBIX 3HAHUI;

e OCBOEHHME METOJOB PELIECHUS MPOCTENIINX PAaCUETHBIX 3aa4 C UCIIOJIb30BAaHUEM
(bU3NIECKUX MOJIENICH, TBOPUECKUX U MPAKTHKOOPHUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHMH HaOJIOATh IPUPOIHBIE SIBIICHUS U BBIIIOJIHATH OIBITHI, JJAOOpAaTOPHBIE
paboThl U SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMS C CIIOJIb30BAHUEM U3MEPHUTENbHBIX
11002 (5]0):

e OCBOEHHE NMPUEMOB paboThl ¢ HHPOpMaIUEil PU3NIECKOTO CONEPKAHUS, BKITIOYAst
MH(OPMALIHIO O COBPEMEHHBIX JOCTUKEHUSAX (PU3UKH, aHATIU3 U KPUTHUECKOE
OlleHMBaHME NH(OpPMaLINY;

e 3HAKOMCTBO CO chepamu nMpodeCCHOHAITBHON AEATETLHOCTH, CBI3aHHBIMH C (PU3UKOMU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX GU3NUYECKOI HAYKH.

Ha uzyuyenue ¢pusuku (6a30BbIil ypoBEHb) HA yPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHMs
oTBoaUTCS 238 yacoB: B 7 kacce — 68 "acoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacos (2 4aca B
Heneno), B 9 kiracce — 102 gaca (3 daca B Henenio).

[Ipemiaraemprii B mporpamme 1o (pU3MKe MepeueHb Ja00paTOPHBIX PadOT U OTIBITOB HOCUT
PEKOMEHATENbHBII XapaKTep, YIUTelb JeaeT BHIOOP MPOBEICHHUS J1a00paTOPHBIX paboT U
OTIBITOB C YYETOM WHANBUAYAITBHBIX OCOOCHHOCTEH 00YJatONIMXCs, CITUCKA KCIIEPUMEHTATBHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.

COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®usuka u €€ poJsib B NO3HAHUM OKPY:KAI0UIEr0 MUPA.

®duszrka — HayKa o npupoe. SBneHus npupoibl. Pu3nyecKue sIBICHUS: MEXaHUUYECKue,
TEIUIOBbIE, SJICKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Oduznyeckue BennynHbl. M3mepenue ¢puznueckux BenuyuH. Ou3nyeckue npudophl.
[TorpemHocTs u3MepeHuii. MexayHapoHasi cucTeMa eUHUII.

Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKH U3Y4aloT Mpupoay. EcrecTBeHHOHAYyUHBIN
METO/1 O3HAHUS: HaOII0AeHNe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHHIE TUIIOTES,
HKCIEPUMEHT [0 MPOBEPKE TUNOTE3, 00BsICHEHUE HAOMI0aeMoTo siBlieHus. Onrucanue
(bu3MYECKUX SABJICHUN C IOMOUIBIO MOJIENEH.

emoncmpayuu.
1. MexaHu4eckue, TEIIOBbIe, DIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.
2. dusuveckue MpUOOPHI U MPOLIeaypa MPSIMBIX U3MEPEHH aHAaJOTOBBIM U IIU(PPOBHIM
puOOpPOM.

Jlabopamopusie pabomot u onvimol.
1. Ompenenenue EHbI IEICHUS ITKATBl U3MEPUTEIHLHOTO MPUOOpA.
2. OmpegeneHue pa3MepoB MalbIX Tell.



Paznea 2. IleppoHauyasnbHble CBeleHUS 0 CTPOCHHUH BellecTBA.

CrpoeHue BeliecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. OBITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBukeHue yactull BeuiecTBa. CBsA3b CKOPOCTHU JABMIKEHUS YACTHUL[ C TEMIIEPATYPOH.
BpoynoBckoe nBuxenue, muddysus. BzaumoieiicTBrue 4acThIl BEIIECTBA: MPUTHKECHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHUE I'a30B, )KUAKOCTEN U TBEPIBIX
(kpucTamunueckux) Tesl. B3auMocBsI3b MeXly CBOICTBAMU BEILECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BO/JIBI.

Jemoncmpayuu.
1. HabmroneHnue 6poOyHOBCKOTO IBHYKEHUSI.
2. Hab6mronenue nuddy3un.
3. HaOmoneHue siBieHUH, OOBACHIIOMNXCS TPUTSHKEHUEM WIIH OTTAIKHBAHUEM YaCTHIL
BEIECTBA.

Pasznea 3. /IBuskeHue u B3auMoeiicTBUE TeJl.

Mexanudeckoe aBuxkeHne. PaBHOMepHOE 1 HepaBHOMEpHOE JBIKEeHNE. CKOPOCTh.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBHKEHHUH. Pacdér myTu 1 BpeMeHU JIBHKCHHUS.

SIBnenne nHepuuu. 3aKoH MHEpUMU. B3anmoaeiicTBrE TeN KaKk MPUYMHA U3MEHECHUS
CKOPOCTH JIBIKEHUs Tell. Macca kak Mepa HHepTHOcTH Tena. [lnoTHocTh BemecTBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuita Kak XapakTepuCTUKa B3auMoaecTBUs Ten. Cuia ynpyrocTt u 3akoH ['yka.
N3mepenue cuiibl ¢ IOMOIIBIO TUHAMOMETpa. SIBlIeHne TArOTeHHs U cuia Tskectu. Cuiia
TSDKECTH Ha JIpyrux 1manerax. Bec tena. HeecomocTs. CliokeHne cuil, HampaBIE€HHbBIX 110
oaHo# mpsiMoi. PaBHoaeicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUs U TPEHHUE TTOKOSI.
Tpenue B mpupoJie U TEXHUKE.

emoncmpayuu.
Ha6nronenne MexaHM4eCKOTO JBMKCHUS Tela.
H3mepeHue CKkopocTy MPSMOJTMHEHHOTO IBH)KCHHS.
HaGnronenue siBIIeHUsS] HHEPIIUH.
Ha6nronenne n3smMeHeHus CKOPOCTH MPU B3aUMOICHCTBHUH TEJl.
CpaBHEHHE MacC TI0 B3aUMOJICHCTBHUIO TEIl.
CrnoxxeHue CuII, HalpaBJICHHBIX 110 OJTHOM TPSIMO.

ogakrwnpE

Jlabopamopnuie pabomel u onvimel.
H3mepenne macchl Tena.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.
Onpenenenue MIOTHOCTH TBEPAOTO Tea.
HccnepoBanue cuiibl ypyrocTu.
I'panynpoBanuie NpyXxMHbI U U3MEPEHHUE CUIT AUHAMOMETPOM.
HccnenoBanue 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUSI OT IJIOIIAIA COTPUKOCHOBEHUS
TeJ ¥ NPUKUMAIOIIEH CHIIBI.

ocouarwdE

Pa3nen 4. /laBienne TBEPABIX TeJl, AKUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBEIHUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA ra3a oT 00béMa, TeMiieparypsl. [lepenaya naBneHus: TBEPABIMH TEIAMH, KHUIKOCTIMU
u razamu. 3akoH Ilackand. [THeBMaTHUecKue MaIIMHLI. 3aBUCUMOCTD JaBJICHHS KUIKOCTH OT
riyounsl. ['uapocrarndeckuii mapagokce. CooOraromuecs cocyabl. [ uapaBnudeckue
MEXaHHU3MBI.



Atmocdepa 3emiu 1 atMocdepHoe naBieHue. [IpuunHbI CylecTBOBaHUS BO3AYIITHON
o6osouku 3emiu. OneiT Toppuder. 3meperne atMmocepHOro AaBieHus. 3aBUCUMOCTD
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJl ypoBHEM MOps. IIpnbopsl 11 n3Mepenus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE JKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJ0. BrlTankuparomas (apxumMe0Ba)
cwia. 3akoH Apxumena. [1naBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYpBHI.
Ilepenaya naBineHUs )KUIKOCTBIO U Fa30M.
CooOlmarommecs: CoCypl.
I'mppaBnnuecknii npecc.
[IposiBnenue nericTBUs aTMOC(HEPHOTO TaBICHMUSL.
3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeNa U IVIOTHOCTH
AKUIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH.
8. YcroBue miaBaHus TEN: IUIaBaHUE WM TIOTPYKEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJA U KUIAKOCTH.

ogakrwdpE

~

Jlabopamopnuie pabomel u onvimel.
1. W3ydeHue BbITAIKUBAIOUICH CUJIBI, AEWCTBYIOIIECH Ha TENO, MOTPYKEHHOE B KUAKOCTb.
2. TIpoBepka HE3aBHCHMOCTH BBHITATKABAIOICH CHIIBI, JEWCTBYIOIICH Ha TEJIO B )KUIKOCTH,
OT Macchl Tena.
3. BbIsicCHeHHE yCIIOBHII TUTaBaHUS TENa B )KUIKOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTB. JHEPIrUs.

Mexanuveckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: phIyar, 0JI0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBECHS pblyara.
[IpuMeHeHne mpaBuiia paBHOBECHS phluara K 0JI0Ky. «30J10To€e mpaBmiio» Mexanuku. KIT]]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXxaHU3MbI B OBITY U TEXHUKE.

Mexanunyeckas sneprusi. Kunernueckas u noreHuuanbHas sueprus. [IpeBpaiienue oaHoro
BH/JIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXaHUKE.

emoncmpayuu.
1. TIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.
1. BrolsicHeHue yCIIOBHSI paBHOBECHS pblUara.
2. Omnpenenenue KITJl HaKTOHHON MJIOCKOCTH.

8 KVIACC

Pa3pgen 6. TenstoBhIe iBJIEHHS.

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOECHUS BenlecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKAAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Monpenu TBEPOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSIHMI BelecTBa. Kpucrannudeckue u
amop¢Hsbie Tena. OObSICHEHHE CBOMCTB Tra30B, JKUIKOCTEH 1 TBEPABIX TNl HA OCHOBE TOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOUM Teopuu. CMauyuBaHuEe U KaNWUIsIpHBIE siBIeHUs. TemnoBoe
pacLIUpPEHUE U CHKATHUE.



Temneparypa. CBs3b TEMIIEpATYpPbI CO CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YAaCTHULL.
Buytpennss sHeprus. CriocoObl ”3MEHEHUS! BHYTPEHHEN SHEPruu: TeIionepeaaya u
coBepiieHre paboTel. Bupl Teronepeaayn: TeIONPOBOAHOCTb, KOHBEKIIHS, U3ITyUCHHE.

KommuecTBo TernoTsl. Y aenpHas TEIUIOEMKOCTh BelecTBa. TenaooOMeH U TemIoBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO Oananca. [InaBnenue u oTBepaeBaHie KPUCTALTHYECKUX
BEILIECTB. Y IebHas TerioTa miasieHus. [lapoobpasoBanue u konaencanus. Mcnapenue.
Kunenue. Y nenpHas Temnora napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnmns! paboTs! TemoBbix apurareneit KI1/] reruioBoro apuratens. TeroBsie
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKoH COXpaHEHUs U MPEBPAILlEHUs] JHEPTUU B TEIUIOBBIX MTpOLIEccax.

Jemoncmpayuu.
Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddyzuu.
HaGnronenue siBeHnit cMauyMBaHUs M KalTWJUTSIPHBIX SIBICHUI.
Habmoienne TemioBoro pacuimpeHus Tell.
N3menenue JaBJICHUA Tra3a IMIpHU USMCHCHUHA o0béma u Harp€BaHHu WU OXJIAXKIACHHHU.
[IpaBuia u3mMepeHus TeMneparypsl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.
Harpesanue npu coepiieHUN pabOThl BHEUTHUMH CHUIIaAMH.
0. CpaBHeHHE TEMIOEMKOCTEH pa3IMUHbIX BEIIECTB.
1. HaOmronenme KumeHus.
12. HaGmroieHre mocTosTHCTBA TEMITEPATyPhI MPU TUIABJICHUH.
13. Mozenu TEIUIOBBIX ABATATEIEH.

RROWo~NoOR~WNE

Jlabopamopnwie pabomel u onvimel.

N3ydenue ycTpoiicTBa KaJopumeTpa.

N3yuenue mpouecca TeriooOMeHa.

N3mepenue ynenbHON TEIIOEMKOCTH BEIIECTBA.
N3mepenune 0OTHOCUTENHHOM BIIAXKHOCTH BO3/yXa.

rPwhPE

Pa3znen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

DnekTpuzaius Teil. J[Ba poaa snekTpudecKkux 3apsaaoB. B3anmoaeiicTBre 3apssKeHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CUJTbI B3aUMOJICHCTBHS 3apSXKEHHBIX TEJ OT BEJIHMYHHBI
3apsAZI0B U PACCTOSHUS MEXK]Y TEIaMH).

Dnekrpuueckoe nose. Hanpsx€HHOCTE a5ekTpruyeckoro nois. [lpunnun cynepno3uuuu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpruyeckux 3apsaoB. DJIEMEHTApHBIN dJeKTpudeckuid 3apsia. CtpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHHMS SJIEKTPUUYECKOTO0 3apsija.

DNEeKTPUYECKUM TOK. Y CIIOBUS CYILIECTBOBAHUS ANEKTPUUECKOTO TOKa. MICTOUHUKH
MOCTOSIHHOTO TOKa. J[eliCTBUS ANEKTPUIECKOTO TOKA (TEIJI0BOE, XUMUYECKOE, MarHUTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSIX U ra3ax.

Dnektpuueckas 1enb. Cuia Toka. DnekTpruieckoe HanpspkeHue. ConpoTuBIeHUE
MIPOBOJIHUKA. Y I€IbHOE COMPOTUBIIEHUE BellecTBa. 3akoH OMa i ydacTka 1emnu.
[TocnenoBarenbHOE M ApALIEIBHOE COEAMHEHNE ITPOBOAHUKOB.

PaGoTta 1 MOIITHOCTE ANIeKTpUUECKOro Toka. 3akoH J[xoymns—JleHma. DnekTpudeckue nemnu
Y IOTPEOUTEIH IEKTPUUYECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHUeE.



[TocTtostHHBIE MarHUThI. B3auMo1eliCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoeE 1oJie.
MarunuTHOe noJie 3eMJId U €ro 3HaueHue JUIs ku3HU Ha 3emiie. OnbIT OpcTeaa. MaruutHoe noJsie
3IEKTPUYECKOTO TOKA. [[puMeHEHNE ANEKTPOMATHUTOB B TEXHUKE. [[eliCTBME MAarHUTHOTO TOJISI
Ha MMPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb MOCTOSIHHOTO TOKa. Mcnonb3oBanue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onsitel @apanes. fABienHue snekTpoMarHuTHON UHAYKIUH. [IpaBuio Jlenua.
OnekrporeHeparop. CocoObl MOTyYEHUs FICKTPUICCKON IHEPTUU. DIECKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.
DneKkTpu3alus Tel.
JIBa pojia AMEKTPUUECKUX 3apsI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.
DnexTpocTaTH4ecKas NHIYKIIHS.
3aK0oH COXpaHEHUs IEKTPUUCCKUX 3apsiI0B.
[TpoBOAHMKY W AUDITIEKTPUKH.
MoienupoBaHU€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTouHMKH TOCTOSTHHOTO TOKA.
JIeNCTBHS 3EKTPUYECKOTO TOKA.
0. DnexTpuYecKhid TOK B )KHJIKOCTH.
11. T'a30BBIi pa3psi.
12. 3mepenune CHITBI TOKa aMIIEPMETPOM.
13. N3mepenne 3eKTPUIecKOro HAPSKEHUS BOJIETMETPOM.
14. Peoctat u Mara3uH CONMPOTHBIICHUH.
15. B3anMoeiicTBrE ITIOCTOSIHHBIX MarHUTOB.
16. MonennpoBaHue HEBO3MOXHOCTHU Pa3/IeieHHs MOJIIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OnmbiT Dpcrena.
19. MaruuTtHO® 10JI€ TOKa. DJIEKTPOMAarHuT.
20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
21. DnexTpoABUraTeib MOCTOSHHOTO TOKA.
22. ViccnenoBaHue sSIBIICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.
23. Onbrter Dapages.
24. 3aBUCHMOCTbH HAIpaBJICHUsI UHIYKIIHOHHOTO TOKA OT YCIOBUM €ro BOSHUKHOBEHHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

HROOo~No Ok~ wNE

Jlabopamopnuie pabomul u onvimel.
1. COopka 37eKTpUUYECKOH e U U3MEPEHHE CUIIbI TOKA B €€ Pa3IMYHBIX y4acTKax.
N3mepenune HanpspKeHHS Ha pa3IMYHbIX ydacTKaX MOCIe0BATebHOM AIEKTPUYECKOM
LeMu.
N3mepenue conpoTuBiIeHHs MPOBOIHUKA. M3yueHre npuHLInIa JeicTBUS peocTaTa.
N3yuenune napamienbHOro COEIMHEHHS IPOBOJHUKOB.
N3mepenne MOLTHOCTH U pabOTHI TOKA B AJIIEKTPUUECKOM JamIie.
N3yuenue siBI€HUS IEKTPOMAarHUTHOW HHTYKIUU.

N

o0k ow
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Pazgen 8. Mexanuyeckne siBJIeHHU.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHMYECKOI0 JIBUKEHUs. PaBHOMEPHOE NIPAMONIMHENHOE ABMKEHUE. HepaBHOMEpHOE
npsMOIMHENHOE IBHKeHue. CpeHsisi U MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM
JIBUKCHHU.



Yckopenue. PaBHoyckopeHHOE TipsiMosHEeHOe BrKeHue. CBoOoHOE nagieHne. OmbIThI
lNanunes.

PaBHOMepHOE BMXKeHME IO OKpYy)HOCTH. [lepuon u yactora oOpamienus. Jluneiinas u
YIJ10Bast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IIepseiit 3axkoH Herotona. Bropoi 3akon Hetorona. Tperuit 3akon Herorona. [IpuHnmn
CYIIEPIIO3UIIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHS CKOJIBKEHHUS, CUJIa TPEHUS
IIOKOSI, IPYT€ BUJIbl TPEHUSL.

Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaJICHUS.
JBuxenue manet Bokpyr CoinHua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
IIEpPErPy3KHU.

PaBHOBecue maTepuanbHOM TOUKU. AGCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIJIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nwmnynsc Tena. 3mMenenue umnynbca. UMmnynbce cuiibl. 3aKOH COXpaHEHHS] UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckasi pabota 1 MOIIHOCTh. PaboTa cuit TskecTH, ynpyroctu, Tpenus. CBs3b
SHepruu 1 padoTsl. [loTeH1nanbHasE SHEPrus Tena, MOJHATOr0 Hajl IOBEPXHOCTHIO 3EMIIH.
[ToreHnmaneHas sHEprUs c:xkatod npykuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPaHEHHS] MEXaHUYECKOW SHEPIUH.

emoncmpayuu.
1. HaOmoaeHne MEXaHUIEeCKOTO JIBHKCHUS Tella OTHOCHTEIBHO Pa3HBIX TEJI OTCUETA.
CpaBHEHHE TTyTE€W U TPACKTOPUI IBMKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO
PAa3HBIX TEN OTCUETA.
W3mepenue cKOpoCTH U YCKOPEHHUSI IPSMOJIMHEHHOTO IBUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUSI.
Habntonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.
Habmonenue MmexaHu4eckux sSIBICHUHN, MPOUCXOIAUINX B cucTeMe oTcuéra «Tenexka»
IpHu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENILHO KabuHeTa (GU3HUKH.
7. 3aBUCHMOCTH YCKOPEHHUS Tejla OT MacChl Tejla U JeHCTBYIOLIECH Ha HETO CUIIBI.
8. HaOmronenue paBeHCTBa CHJI IPU B3aUMOJCHCTBUU TE.
9. V3menenue Beca Tena MNpu YCKOPEHHOM JIBUKEHUMU.
10. [lepenaua umiynbca mpu B3auMOICHCTBUU TEII.
11. TIpeoOpa3oBaHus SHEPTUH TTPH B3aUMOICHCTBUH TEJI.
12. Coxpanenue UMIyNbca MPU HEYPYTOM B3aUMOJICHCTBUH.
13. Coxpanenue UMIynbca Mpu aOCOJIOTHO YIPYTOM B3aMMOJICHCTBUH.
14. HaGmroieHne peakTUBHOTO JBUKCHUSI.
15. CoxpaneHnue MeXaHU4ECKOW SHEPTUU MPU CBOOOTHOM MaICHUU.
16. CoxpaneHnue MexaHU4eCKOW SHEPTUU MPU JBIKEHUH Tella MO IeHCTBUEM MPYKUHBI.

N

o kW

Jlabopamopnuie pabomel u onvimel.
1. HccnemoBaHue paBHOYCKOPEHHOTO IBUKEHHS 10 0€3 HaYalbHON CKOPOCTH.
2. VI3MmepeHue yckopeHUs: CBOOOHOTO MaICHUS.
3. OmpeneneHue kECTKOCTH MPYKUHBL.

Pa3zgen 9. Mexannueckue KoJ1e0aHNS W BOJHBI.

KonebarenbHoe aBmkenne. OCHOBHBIE XapaKTePUCTUKU KOJIeOaHU: eproI, 4acToTa,
aMIIuTy1a. MaTeMaTHYecKuid U py>KUHHBIA MagTHUKH. [[peBpaliienne sHepruu npu
K0I€0aTeIbHOM IBIDKEHUU.

3aryxaromue konedanus. Beinyxnennbie konebanus. Peonanc. MexaHndeckue BOJTHBI.
CaoiicTBa MexaHN4eCcKUX BOJIH. [Ipo/10/ibHBIE U TIOTIEpEYHBIE BOJIHBI. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHu4yecKkue BOJIHBI B TBEPIOM TeJe, CEHCMUYECKUE BOJIHBI.



3Byk. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYyK.

Jemoncmpayuu.
Habnronenue xonebanuii Tex mox AHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmroienue BBIHYKIEHHBIX KOJIEOaHUM U pe30HaHCa.
PacnipocTpaneHue npoI0bHBIX U TIONEPSUHBIX BOJIH (Ha MOJCIHN).
Habnronenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHYECKHMI pE30HAHC.

ogakrwnpE

Jlabopamopubvie padbomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH MEPUOJA U YACTOTHI CBOOOJHBIX KOJIEOAHUI HUTSHOTO
MasiTHUKA OT €ro JUIMHBI.

Paznen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA JIEKTPOMArHUTHBIX
poJiH. [IIkana OJICKTPOMArduTHBIX BOJIH. Ucnonp3oBanne OJICKTPOMArdUTHBIX BOJIH IJIA COTOBOH
CBSI3H.

DnekTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.
1. CgoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BonHoBBIE CBOMCTBA CBETA.

Pa3nen 11. CBeroBble siBICHHS.

JlyueBas monenb cBera. Mctounnku cBeta. [IpsiMonuHeitHOe pacnpocTpaHeHUE CBETa.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [Lnockoe 3epkaio. 3aKOH OTPaXKEHHS CBETA.

[Ipenomiienne cBera. 3akoH npesioMiieHus cBeta. [[oJIHOe BHYTpEHHEE OTpakKeHUE CBETA.
Hcnonp30BaHKe NOJTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox sydeii B imH3e. OnTHYeckas cucreMa (horoamnmnapara, MUKPOCKOIIA U
Tesneckomna. [ a3 kak ontudeckas cucreMa. biaM3opykocTs U JallbHO30PKOCTb.

Paznoxxenue 6enoro cera B criekTp. OnbiTel HploToHa. CliojkeHnEe CIEKTPaIbHBIX [IBETOB.
Hucnepcus cBera.

Hemoncmpauuu.
[IpsiMonMHENHOE pAaCTIPOCTPAHEHUE CBETA.
OtpaxeHnue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHyeckuil CBETOBOI.
Xon nyueit B cobuparomieit JuHse.
XoJ Jlydel B pacCenBarolel JIMH3E.
[Tomy4yeHne n300paXkeHU ¢ TOMOLIBIO JIH3.
. Ipunuun neiictBus GoToanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Mopens riasa.
11. PaznosxeHue Genoro cBeTa B CIIEKT).
12. Tlonydenue Gesloro CBETa MpH CIIOKEHUH CBETa pa3HbIX [[BETOB.

CoNo~WNPE

Jlabopamopusie pabomot u onvimol.



1. H3yuenwue cBOCTB N300pakeHUs B coOuparomieii TnH3e. Mi3MepeHne OnTHYecKOl CHITBI
JIMH3BL.

Pa3nes 12. KBaHnToBBIC SIBICHHS.

OmnbiThl Peszepdopna u muranerapHast Mosiens atomMa. Mojens atroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PannoaktuBHOCTH. Anb(a, Oeta- u ramma-u3nydenus. CTpoeHrne aTOMHOTO sijpa.
Hyxnonnas mozaens aromHoro siapa. M3oronsl. PannoaktuBHeie npeBpamenus. [lepuon
rojypacnaaa aTOMHBIX sIIEp.

SnepHble peakuy. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MAaCCOBOIO YKHCEN. DHEPIHs CBS3U
aTOMHBIX sifiep. CBsi3b Macchl ¥ 3Hepruu. Peakiuu cunresa u aeneHus saep. Mcrounuku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.
CrexTpsl U3JIy4eHHS U TIOTJIONICHHUS.
CriexTpbl pa3IuYHBIX Ta30B.
Cnekrtp Bogopoaa.
Ha6nronenue tpexoB B kamepe BubcoHa.
PaboTa cuéTurka HOHU3UPYIONTUX U3TyUYEHUH.
Perucrparnus usznydeHust mpupoaHBIX MUHEPAJIOB U TIPOTYKTOB.

oukrwdpE

Jlabopamopnuie pabomel u onvimel.
1. V3ydeHue TPEKOB 3apsHKEHHBIX YACTHIL TIO TOTOBBIM (hoTOTpadusim.

IToBTOPUTEIbHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpHTENEHO-0000IIAOIINI MOTY/IH TIPETHA3HAYCH ISl CHCTEMATHU3aluHU 1
0000IIeHHS IPEIMETHOTO COJICPYKAHUS H OTIBITA JAEATEILHOCTH, IPHOOPETEHHOTO MTPH N3YYCHUU
BCEro Kypca (PM3MKH, a TAKXKE VIS OJATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY DK3aMEHY 10
(dbusuke st 00yJarOIIMXCs, BHIOPABIINX 3TOT YY€OHBIN MPEAMET.

[Tpu n3yueHnn JTAaHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI
JESTETbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBaCTCS JOCTIKEHUE MTPEIMETHBIX U
MeETanpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00yueHHs, GOpMUPYETCsl €CTECTBEHHOHAYYHAS
IPaMOTHOCTB: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHUS SIBJICHHUI TPUPOIb M TEXHUKH,
OBJIAZICHUE YMCHUSMHU OOBSICHATh (PU3NUCCKUE SIBIICHHSI, IPUMEHSIS ITOJTy4YCHHBIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YHCIIE KAUECTBEHHBIC U SKCIIEPUMCHTAIIBHBIC.

[TpuHIIMTIHATIEHO AEATEIBHOCTHBINA XapaKTep TAaHHOTO pa3jielia peain3yercs 3a CU€T Toro,
4TO 00y4aroIIrecs BBITIOIHSIOT 33[aHusl, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE TIOJIY4YCHHBIX 3HAHUW PACIO3HABATh M HAYYHO OOBSCHATh PU3UUCCKUC SIBIICHHSI
B OKpYIKarolel Ipupojie U TIOBCEIHEBHOM KU3HU;

WCIOJIb30BaTh HAYYHBIE METO/IbI UCCIeNOBAHUS (DU3NYECKUX SBICHUH, B TOM UUCIIE TS
MIPOBEPKHU THIOTE3 U MOTYICHHS TEOPETUUECKIX BBIBOJIOB;

OOBSACHATH HAYYHBIE OCHOBBI Han0oJIee BaKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUYECKOTO MCIOIb30BaHMSI PA3TUYHBIX HCTOUHUKOB YHEPTHH HA OCHOBE 3aKOHA
MIPEeBPAIIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

I/I3yquI/Ie (bI/IBI/IKI/I Ha YPOBHC OCHOBHOT'O OGH.[GFO O6p330BaHI/I$I HaIpaBJICHO Ha
AOCTHUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IPEAMCTHBIX O6paBOBaTCJ'IBHBIX PE3YyJIbTATOB.
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B pesynbrate n3yueHus: GU3NKM HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus y
oOyuatonierocs OyayT chopMUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3YIhTATHl B YaCTH:

1) NaTpUOTUIECCKOI'O BOCIIMTAHUSA

e — IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
(bu3nIeCcKoi HayKH;
e — IICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) Ipa;KAaHCKOIro U 1yXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA

e —TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B O6CY)KI[€HI/II/I O6HIGCTB6HHO 3HAYUMBIX U
OTUYCCKUX HpO6J'I€M, CBA3aHHBIX C ITPAKTUYCCKUM IIPUMCHCHHUEM I[OCTI/I)KCHI/Iﬁ (1)I/13I/IKI/I,
e — OCO3HAHUC BAXKHOCTU MOPAJIbHO-3THYCCKUX NPUHIHUIIOB B ACATCIbHOCTH y‘IéHOFO;

3) 3cTeTHYeCKOT0 BOCIIUTAHMS:
e — BOCIIPUSTHE ICTETUYECKUX KAUeCTB (PU3UUECKOIN HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HAHME IIEHHOCTH (PU3NUECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIISIIONIEN KYJIbTYPBI;

e — Pa3BUTHE HAYYHOM JIFOO03HATEIBLHOCTH, HHTEPECA K UCCIIE10BATEIbCKON
NEeSATENBHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

e — OCO3HAHME IIEHHOCTH 0€30MacHOro 00pa3a )KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MUp€, BAXKHOCTHU MPaBuJl 6€30MacHOT0 OBEICHHUS Ha TPAHCIIOPTE, Ha I0POTax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e — c(hopMUPOBAHHOCTH HaBBIKA PEQIICKCUH, TIPU3HAHUE CBOETO MpaBa Ha OMUOKY U
TaKOTO0 ke [paBa y APYroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

e — aKTHBHOE y4acTHE B PEUICHUH MPAKTHYECKUX 3a/a4 (B paMKaxX CEeMbH,
00pa3oBaTeNIbHOM OpraHu3aluu, ropoja, Kpas) TEXHOJIOTHYECKON U COLMATbHON
HaIpPaBJICHHOCTH, TPEOYIOIIKUX B TOM YHCIIE U (PU3HMUECKUX 3HAHUIA;

e — MHTEpEC K MPAaKTUYECKOMY H3YyUEHUIO Mpodeccuii, CBA3aHHbIX ¢ (U3HUKOMH;

7) 3K0JI0rH4eCKOro BOCTIMTAHHUSA:

e — OpHCHTAIMA Ha MPUMECHCHUE QU3MUCCKUX 3HAHUM JIJIs PEIICHMS 33]1a4 B 00I1acTH
OKpY’KaloIllel cpe/ipl, MJIaHUPOBAHUS MOCTYIKOB U OIICHKH UX BO3MO>KHBIX MOCIEACTBHIA
JUIS OKPYXKAIOIIeH Cpeibl;

e — OCO3HAHHE MI0OATBFHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U MyTel X pelieHus;

8) ajanTanmu K M3MEHAIOMMMCSH YCJIOBHAM CONMAJIBHON U IPUPOIHOH Cpeabl:

e — HOTPeOHOCTh BO B3aUMOJICHCTBUU MPH BHIIOJIHEHUH HCCIEIOBAHUIN U IPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTUX;

e — MOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIBHOCTD;

e —1OTpeOHOCTh B POPMUPOBAHMH HOBBIX 3HAHUI1, B TOM UncIie (OPMYIUPOBATh UJIEH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

e — OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 0071aCTH (PU3HUKHY;

e — IUTAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUII;
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— CTpeMJICHHE aHAIM3UPOBATh U BBISIBIISATH B3AaUMOCBSI3U IIPUPO/IbI, O0IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

— OLIEHKA CBOMX JCHCTBUU C y4ETOM BIIMSHUS HA OKPYKAIOIIYIO CPENY, BO3MOKHBIX
1J100aJIbHBIX TOCJIEICTBUN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrate ocBOCHHUS IPOTrpaMMBI 110 (PU3HUKE HA YPOBHE OCHOBHOTO OOIIIEro

oOpa3oBanus y oOyuatonierocst Oyayt chopMupoBaHbI MeTanpeaMeTHbIE Pe3yabTaThl,
BKJIIOUAIOLIME TI03HABATENbHbIE YHUBEPCAIbHbIE YUEOHbIE IEHCTBUS, KOMMYHUKATUBHBIE
YHHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE YUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SBICHUI);
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKALIMKI, OCHOBAHUS JUIsl 0000IIeHUs 1
CpaBHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMbIX (aKTax, JaHHBIX U
HaOIOACHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSM;

BBIABJIATE IPUYUHHO-CIICACTBCHHBIC CBA3U IIPHU U3YUCHUU q)HSH‘IeCKI/IX SIBJIEHUU U
IIpOUECCOB, ACIATh BEIBOJAbI C UCIIOJIB30BAHUCM ACAYKTHBHBIX U HHAYKTHUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BbBIIBHUT'AaTh TUIIOTE3bI O B3AUMOCBA3IX CI)I/I?,I/I"IeCKI/IX BCJIIMYHMH,
CaMOCTOSITEIHHO BEIOMPATH CIIOCO0 perieHust yaeOHo# pu3ndecKkoil 3a1aun (CpaBHEHHE
HECKOJIKUX BAPHAHTOB PEIICHHsI, BRLIOOP HanboJee MOAX0ISIIEr0 ¢ YIETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebCcKHe N1eCTBUA

HCI0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;

MIPOBOJIUTH [0 CAMOCTOSITENILHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOKHBIN (PU3NYECKUI
9KCIIEPUMEHT, HEeOOJIbIIIOE HCCeI0BaHNEe (PU3UUECKOTO SIBICHUS;

OIICHUBATh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTh UH(OPMALIHIO, TOJIYYEHHYIO B XO/1€
WCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (OPMYITHPOBATH 000OIIECHHS U BHIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTHE HU3UUECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

INPUMEHSATH Pa3InYHbIE METOIbI, MHCTPYMEHTHI M 3aIIPOCHI ITPH TIOMCKE U 0TOOpe
MH(OPMAIMY WK JaHHBIX C YYETOM MPEUIOKEHHON yueOHOH (hPU3NUecKoi 3a1auu;
aHaJIM3UPOBaATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO PA3ITUYHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJILHO BEIOMPATh ONTUMAIbHYIO (OpMY IpeACTaBICHUs WH(OpMALUU U
WUTIOCTPUPOBATH pelllaeMble 3a/1a4i HECJIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOU
rpaduKoil n UX KOMOMHAIUSAMHU.

KoMMyHuKaTHBHBIC YHHBEpCaIbHbIe y4eOHbIC JeHCTBHUA:

B X07ie 00CyX/IeH!s] yueOHOTro MaTepHaia, pe3yJbTaToB Ja00opaTOpHBIX paboT U
IIPOEKTOB 3aJIaBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMON TEMbI U BBICKa3bIBAaTh UJIEH,
HalleJICHHbIE Ha PEelICHUe 3a/1a41 U MoAJepKaHue 01aroKenaTebHOCTH O0IeHHS;
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e COTIOCTABIISATH CBOM CYXKACHUS C CY)KICHUSMU JAPYTUX YIaCTHHUKOB JIMAJIOTA,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3HIINH;

e BBIPAXAaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e MyOJWYHO MPEACTABIATH PE3YJIBTATHl BBIOJIHEHHOTO (PH3UUECKOTO OTIBITA
(3KcIIepUMeHTa, UCCIICAOBAHMS, TPOCKTA);

e TIOHHMMATh M UCTOJIH30BATH MPEUMYILECTBA KOMAaHIHON U MHIUBUAYAIHLHON PabOTHI U
pelIeHUH KOHKPETHOM (pu3UYecKoi npoOiaemsl;

e IIPUHHUMAThH LIEJIH COBMECTHOH JEATEILHOCTH, OPraHN30BBIBATH ICHCTBHS O €€
TOCTIKEHUIO: PACTIPEACISITh POJIH, OOCYKIATh IMPOLIECCH M PE3yIbTAaThl COBMECTHOM
paboTeI, 00001aTF MHCHHSI HECKOJIBKUX JTFO/ICH;

e BBINOJHATH CBOO YaCTh PaOOTHI, TOCTUTAsE KAYECTBEHHOTO PE3yIbTaTa MO0 CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTrUMH YWICHAMH KOMAH/IbI;

e  OIICHMBATH KAUYECTBO CBOETO BKJIA/Ia B OOIIUII MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIIEHO
cOPMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranuszauus:

e BBISIBJIATH MMPOOJIEMBI B )KU3HCHHBIX U YI€OHBIX CUTYAIUSAX, TPEOYIOIINX JIJIS peIICHUS
(buznuecKux 3HaHUI;

e OPHUEHTHPOBATHCS B PA3TUYHBIX MTOJIX0JIaX MPHHSITHS PEIICHUN (MHIUBHIyaTbHOE,
MPUHSATHE PEIICHUS B TPYIIE, IPUHIATHE PEIICHUH TPYIIIION);

e  CaMOCTOSITEIIHHO COCTABIISITH AJITOPUTM perieHus GU3NIECKOH 3a/1a4M WK TUTaHa
HCCIIEIOBaHUS C YUETOM UMEIOIIHNXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEHH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PEeLICHU;

e Jenath BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

e JaBaTh AJCKBATHYIO OLICHKY CUTYAI[MU U TIpejiaraTh Iiad e€ U3MEHEHNS,

e OOBSACHATH NPUYUHBI JOCTHKEHUS (HEAOCTHIKECHHUS) PE3YJIbTATOB JICATECILHOCTH, 1aBaTh
OIIEHKY PUOOPETEHHOMY OTIBITY;

e BHOCHUTb KOPPEKTHUBHI B JICATEIHLHOCTH (B TOM YHCJIC B XOJ BBIIOJIHEHUS (DU3MIECKOTO
HCCIIe0BaHUS WU TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSTEIHCTB, H3MEHUBIIIMXCS
CUTYaIIMH, YCTAHOBJICHHBIX OIMOOK, BOSHUKIITNX TPYIHOCTEH;

e OIICHUBATHb COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSM;

e CTaBWUTH ce0s HA MECTO JIPYTOro YeloBEKa B XOJI€ CIIOPa WIIH TUCKYCCUU HA HAYYHYIO
TEeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroTo;

e MPU3HABATH CBOE MPaBO HA OMIMOKY MPHU pelIeHNH (PU3NUEeCKUX 3a7a4 WIH B
YTBEPXKACHUAX Ha HAYYHbIE TEMbI M TaKOE K€ MPaBoO IPYroro.

INPEJMETHBIE PE3YJIbTATbBI
K koH1y 00ydeHus B 7 kjiacce peIMETHbIE Pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTH y OOyUaIOIUXCS YMEHUI:

e  HCHOJB30BATh NOHATHS: PU3MUECKHE U XUMUYECKUE SIBICHUS, HAOII0IeHUE,
9KCIEPUMEHT, MOJIeIb, TUIOTE3a, €AUHUIBI (PU3NUYECKUX BEIMYUH, aTOM, MOJIEKYIIa,
arperaTHbI€ COCTOSIHHSI BellecTBa (TBEPIOE, )KUKOE, Ta3000pa3HOE), MEXaHUYECKOE
JBIDKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOIMHENHOE), TPAeKTOpus,
paBHOJeHcTBYIOIIas cuia, Aedopmarus (yrnpyras, IiacTH4ecKas), HeBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

e pa3nuyath siBIeHUs (U Py3us, TENIOBOE IBIKEHUE YACTUL] BEILIECTBA, PABHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JABW)KEHUE, MHEPLIUS, B3aUMOJICHCTBUE TEJl, PABHOBECUE
TBEPABIX TEJ € 3aKPEIJIEHHON OChIO BpaIlleHMs], IIepeada JaBJICHUs TBEPABIMU TeIaMH,
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KUAKOCTSIMH U Ta3aMH, aTMOC(EepHOE TaBJICHHE, TUIABAHKUE TEJ, TPEBPAIICHIS
MEXaHUYECKOM PHEPTUHU) MO OMKUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (GU3NIECKOE SIBIICHUE;

pacrto3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (U3NYCCKUX SBJICHUN B OKPYKAIOIIEM MUPE, B
TOM uucie (pu3ndecKue BICHUS B PUPO/IE: TPUMEPHI JIBIKCHUS C PA3TUIHBIMU
CKOPOCTSIMH B )KUBOHM U HEKUBOU NPUPOJIE, ACUCTBUE CUIIBI TPEHHUS B IIPUPOJIE U
TEXHHUKE, BIMAHUE aTMOC(EpHOTO JaBIEHUS HA )KUBOM OpraHu3M, IJIaBaHue phIO,
pbIYary B TeJe 4eI0oBeKa, MPU ITOM MEPEBOAUTH MPAKTHUECKYIO 3a]]a4y B YUCOHYIO,
BBIJICIISATE CYIIICCTBCHHBIC CBOMCTBA (TPU3HAKY ) (PU3UUECKHX SBIICHHIA,

OTIMCHIBATh U3yYCHHBIC CBOMCTBA TENI U PU3NICCKUEC SIBIICHUS, UCTIONb3Ys (PH3UICCKIEC
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSIS
CKOPOCTb, CHJIA YIIPYTOCTH, CUJIa TSODKECTH, BEC TeJla, CUJia TPEHHUS, 1aBlieHne (TBEPIOTO
Tesa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS CUJIa, MEXaHHYecKasi paboTa, MOIIHOCTD, TIJIEU0
CHUJIBI, MOMEHT CHJIBI, KOA((UIIMEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAS U
MOTEHIIMAbHASL YHEPTUSI ), TTPU ONUCAHUH MPABWIILHO TPAKTOBATh (PM3HUUECKUI CMBICIT
HCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHHS U €IUHULIB (PU3UYECKUX BEJIMUMH, HAXOIUTh
(hopMyIIbI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BEIIMUYNHAMU,
CTPOUTH rpaUKHU U3yUYEHHBIX 3aBUCUMOCTEH (DU3NIECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJl, GU3HUECKHUE SBJICHUS U MTPOIIECCHI, UCTIOJIB3Ys TTpaBuiia
CJIOKEHHUS CHJI (BJIOJIb OJTHOM TIpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS pbryara (0J10Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHHUs MEXaHWYECKOW IHEPTUH, TIPH 3TOM JIaBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA M 3alMCHIBATh €r0 MAaTEMAaTHYECKOE BHIPAKCHHUE;

00BACHATH GU3NUYECKUE SBICHHUSI, TPOLIECCHI U CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE
CUTYALMI NIPAKTUKOOPUEHTUPOBAHHOTO XapaAKTEPA: BBISABIATH IPUUNMHHO-CIICICTBEHHBIE
CBSI31, CTPOUTH OOBSICHEHHE M3 1—2 JJOTHYECKUX IIIaroB ¢ OMOPOM Ha 1—2 M3ydeHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3NMUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacuéTHbIe 3a7a4n B 1—2 1eWCTBUS, UCTIOJIB3Ys 3aKOHBI 1 POPMYIIBI,
CBsI3bIBaIOIIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a yCIOBHS 337a4y 3allUChIBATh
KpaTKO€ YCJIOBUE, MOJICTaBIATh (PU3NUECKHE BEIMUYUHBI B (OPMYIIBI U IPOBOAUTH
pacuéThl, HAXOIUTH CIIPABOYHBIE TaHHBIE, HEOOXOAUMbIE AJISl PELIeHHS 3ajay, OLlEHUBATh
PEATUCTUYHOCTD NOJMYYEHHOU (DU3UUECKON BEJIMYUHBL;

pacrno3HaBaTh NpoOIEeMbl, KOTOPbIE MOXKHO PEIIUThH IIPU MOMOIIH (PU3UUECKUX METOIOB,
B OIIMCAHMUU UCCIIEIOBAHUS BBIICIATD IPOBEPSEMOE MPEINO0JIOKEHNE (TUIIOTE3Y),
pa3nuyaTh U UHTEPIPETUPOBATH MOJIY4YECHHBINH PE3yIbTaT, HAXOIUThH OLIUOKH B XO/1€
OIIBITA, JEJIaTh BBIBOJIBI I10 €r0 PE3YJIbTAaTaM;

MIPOBOJUTH OMBITHI 110 HAOTIOACHUIO (PU3NUECKUX SBICHUIN UK (PU3NUECKUX CBONCTB
Tes: GopMyYIHPOBATH IPOBEPsIEMble MPEINOI0KEHUS, COOMpPATh YCTAHOBKY U3
MPEII0KEHHOT0 000PYA0BAaHHUS, 3aMUCHIBATh XO/1 OTBITA U (POPMYIUPOBATH BHIBOJIBL;
BBITIOJIHATH TIPSIMBIE U3MEPEHUSI PACCTOSTHUS, BpEMEHH, MAacChl Teia, 00bEMa, CUITBI U
TEMIIEPATYPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHUsI MPUOOPOB C YIETOM 3aJaHHOW aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH UCCIEI0OBAHNE 3aBUCUMOCTH OJTHOM (PH3UUECKON BETHUHHBI OT IPYTOi ¢
WCIOJIb30BaHMEM TMPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PaBHOMEPHO JABIKYILIETOCS
TeJa OT BPEMEHHU JIBUKEHHUSI TeJla, CUIIbl TPEHUS CKOJIBKEHHS OT Beca Teja, KauyecTBa
00pabOTKM OBEPXHOCTEHN TN M HE3aBUCUMOCTHU CHJIBI TPEHHSI OT TUIOIIAH
CONIPUKOCHOBEHUS TEJ, CUJIbl YIPYTOCTH OT Y/UIMHEHUS IPYKUHBI, BBITAIKUBAIOLIEH
CWJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTHU KHUAKOCTH, €€
HE3aBHCHMOCTH OT TUIOTHOCTH TeJla, OT TIIyOHHBI, HA KOTOPYIO IOTPYKEHO TEJO,
YCIIOBUH TJIaBaHUS TeJ, yCIOBUI paBHOBECHS phluara u OJIOKOB), y4aCTBOBATh B
TUTAHUPOBAHUH YU€OHOTO MCCIIeI0OBaHUS, COOMPATh YCTAHOBKY U BBITIONHATH H3MEPEHHUSI,
cleys MPEeAIoKeHHOMY TIaHy, (PUKCHPOBAThH PE3yNbTAThI MOTYYCHHONU 3aBUCUMOCTH
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(U3NYEeCKUX BEJTMYUH B BHJIE MPEITIOKESHHBIX TaOIUI U rpauKOB, 1EJIaTh BHIBOJIBI MO
pe3yJibTaTaM UCCIIEOBaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3NIECKUX BETUUMH (IJIOTHOCTH BELIECTBA
KHUJIKOCTH U TBEP/IOTO TeJa, CHJIa TPEHHUS CKOJILKEHUS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHJIA, ICHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTh TEJIO0, KOAPPHUIIUEHT
MOJIE3HOTO JAEUCTBUS MPOCTHIX MEXaHU3MOB), CIIE/ys! MPEII0KEHHON HHCTPYKIIUU: TIPU
BBITIOJTHEHUH U3MEPEHHUI COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUYUCIISATH
3HAYCHNE MCKOMOM BEINYMHEL,

cOOIIOIaTh MpaBHiIa TEXHUKU 0E30MAaCHOCTH IIpU paboTe ¢ 1ab0paTopHBIM
o0opynoBaHueM;

yKa3bIBaTh MPUHIHIIBI JEHCTBUS IPUOOPOB M TEXHUIECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JTMHAMOMETP, COOOIIAFONIUECS COCY/IBI, OAPOMETP, phIYar, MOABIKHBIN 1
HETIOIBVKHBIN OJIOK, HAKIIOHHASI TUIOCKOCTB;

XapaKTepU30BaTh MPUHIUIIBI JCHCTBHUS H3YUYEHHBIX TPHUOOPOB U TEXHHUECKUX YCTPOUCTB
C ONOPOH Ha WX OMHCAHUS (B TOM YHUCIIE: TIOAMUITHUKH, YCTPOHCTBO BOJOIIPOBOIA,
THJIPABINIECKUH TIPECC, MAaHOMETP, BRICOTOMEP, TIOPITHEBOW HACOC, apEOMETP),
WCTIOJIB3Ys 3HAHHSI O CBOMCTBAaX (PM3MUECKUX SBICHUN M HEOOXOAUMBIEC (PU3UIECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOIUTH MPUMEPHI (HAXOAUTH UHPOPMAIUIO O ITPUMEPaX) IPAKTHUECKOTO
WCTIONH30BaHUs (PU3NIECKUX 3HAHUH B MOBCETHEBHOM JKU3HU TSI 00CCTICUSHHSI
0€30MacHOCTH NP 00paIeHNH ¢ TPHUOOpaMU U TEXHUUECKUMHU YCTpOiicTBamMH,
COXpaHEHHS 3JI0POBbBSI U COOITIOZICHUST HOPM SKOJIOTUIECKOTO TMOBEICHHUS B OKPYKAFOIIIEH
cpene;

OCYIIECTBIIATh OTOOP UCTOYHUKOB MH(popMaly B IHTepHETE B COOTBETCTBHUHU C
3aJJaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HaHUHN U TyTEM CpaBHEHUs
pa3IMYHBIX HCTOYHUKOB BBIJEIATH MH(OPMAINIO, KOTOPast ABISAETCA IPOTUBOPEUNBOM
WA MOKET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BATh NP BBIIIOJHEHNU YU€OHbIX 3aJaHUH HAy4YHO-TIOMYJISPHYIO JIUTEPATYPY
(GU3n4eCKOro cofep)KaHus, CIpaBOYHbIe MaTepHalbl, pecypchl ceTh VIHTepHeT, BIaieTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOPMALIUU U3 OJHOM
3HAKOBOM CHUCTEMBI B PYIyI0;

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MMMCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE 2—3
HCTOYHUKOB MH(POPMALMHU (PU3HMUECKOTO COJIepAKAaHUsA, B TOM YHCIIe MyOJIMYHO AeaTh
KpaTKHe COOOLIEHHs O pe3ybTaTax MPOEKTOB WM y4eOHBIX UCCIEIOBAHUMN, IPH 3TOM
I'PaMOTHO UCHOJIb30BATh U3YyUECHHBIN MOHATUHHBIN anmnapar Kypca Gpu3ukH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;

IIPU BBINOJIHEHUH Y4eOHBIX MPOEKTOB M UCCIIEA0OBAaHUM pacrpesiesiiTh 005 3aHHOCTH B
IpyIIe B COOTBETCTBUM C MOCTABJICHHBIMU 33JJauaMH, CIIEUTh 32 BBIIIOJHEHUEM IIaHa
NeWCTBUH, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/l B AEATEIBHOCTb I'PYIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K KOHIY OGy‘ICHI/IH B 8 Ki1acce MMPEAMCTHBIC PC3YIIbTAThI HA 0a30BOM YPOBHE OOJIKHBI

oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHUI:

HCIIOJIb30BATh MOHATHA: MaCCa U pa3MCPbl MOJICKYJI, TCINIOBOC ABMKCHUC ATOMOB U
MOJICKYIJI, arpe€raTHbi€ COCTOSHUA BCIICCTBA, KPUCTAJUIMYCCKUC U aMop(bele TCI1a,
HaCBHIIIICHHBIN ¥ HEHACBIIICHHBIN Map, BJIa)KHOCTb BO31yXa, TCMIICpATypad, BHYTPCHHSA
OHEpTIuU:, TEIUIOBOM JABUTATCIIb, 3HCMCHTapHBII>'I BHGKTpI/I‘IeCKI/Iﬁ 3apsd, SJICKTPHUICCKOC
TI0JIC, ITPOBOJHUKHN U JUIJICKTPHUKH, MOCTOSTHHBIM BHCKTpI/I‘-ICCKI/Iﬁ TOK, MarHuTHOC€ II0JIC;
pa3inviaThb ABJICHUSA (TCHJ'IOBOC pacmipCHUC U CXKaTue, TCIUIONICpEaada, TCIIJIIOBOC
PaBHOBCCHUEC, CMAYUBAHUC, KAITUJUIAPHBIC ABJICHUA, UCITIAPCHUC, KOHACHCAIlU,
TUIaBJICHUC, KPUCTAJUIU3al U (OTBCpI[CBaHI/IC), KHIICHUEC, TCILIONCPpEaAala
(TCHJ'IOHpOBOI[HOCTB, KOHBCKIIHA, I/IS.IIy‘-ICHI/IC), QJICKTpU3alus TCII, B3aHUMOJICHCTBHE
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3aps0B, IEHCTBUS SJIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICICTBUE
MAarHuTOB, ACUCTBUE MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS
WHJIYKIUS1) TI0 OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (Pr3NYecKoe sIBJICHUE;

pacrto3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (U3NYCCKUX SBJIICHUN B OKPYKAIOIIEM MUPE, B
TOM 4Hcie (pu3nyecKkue SBICHHUS B IPUPOE: MOBEPXHOCTHOE HATSDKEHHE U KalMUIPHBIE
SIBJICHUS B MIPUPOJIE, KPUCTAIUIBI B IpUpoJie, udinydenue ColHla, 3aMep3aHue BOJ0EMOB,
MOpCKHe OpH3bl, 00pa30BaHKE POCHI, TyMaHa, WHEs, CHETa, SIEKTPHUECKHUE SBJICHHS B
aTMocdepe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE TI0JI€ 3eMJIH, Apei(
IIOJIFOCOB, POJIb MArHUTHOI'O NOJIS JUIs1 )KU3HU Ha 3emiie, OJISIPHOE CUSIHUE, IIPU 3TOM
[IEPEBOIUTh IIPAKTUUYECKYIO 33/1a4y B Y4€OHYI0, BBIJCNIATH CyLIECTBEHHbIE CBOMCTBA
(mpu3HaKyM) pU3NUECKUX SIBICHMI;

OTMCHIBATh U3yYEHHbIE CBOICTBA Te U (PU3NUECKUE ABJICHUS, UCTIONb3Ys (Pr3HUecKre
BEJIMYMHEI (TeMIIepaTypa, BHYTPEHHSISI SHEPTUS, KOJUYECTBO TETUIOTHI, yACTbHAs
TEIIOEMKOCTh BEILIECTBA, YeIbHas TEIUIOTA IJIaBICHHUSI, yIeNbHas TEeIIoTa
napooOpa3zoBaHus, yAeabHas TEIIOTa CrOPAaHUs TOIUIMBA, KOG (UIIMEHT MOJIE3HOrO
NEMCTBUS TETJIOBOM MAIIMHbI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, SIEKTPUUECKUI
3apsj, cujia TOKa, JIEKTPUUECKOe HaNpsHKEeHUE, COMPOTUBIICHUE TPOBOAHUKA, YEIbHOE
COMPOTHBIIEHUE BEIIECTBA, Pa00Ta U MOUTHOCTD AJIEKTPUUECKOTO TOKA), IPH OMUCAHUH
MPaBUWIILHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOIB3YEMBIX BEJTUYHH, 0003HAYCHUS U
eIUHUIBI (PU3NUECKUX BETUYNH, HAXOAUTH (DOPMYITBI, CBS3bIBAIONINE JTaHHYIO
(bMBUYECKYI0 BETUYMHY C APYTUMHU BETMYUHAMU, CTPOUTH TPpaUKu N3YICHHBIX
3aBUCUMOCTEN (PU3UIECKUX BEIIMYNH,

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUECKUE SBJICHUS U MPOLIECCHI, CIOIB3YS
OCHOBHBIE MTOJIOKEHHS MOJIEKYISIPHO-KHHETUYECKOM TEOPUU CTPOCHHUS BEIIECTBA,
MIPUHIIUI CYNEPIO3UIUH M0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsia,
3akoH Oma Jyis yyacTka 1enw, 3akoH Jxkoymns—JIeHna, 3akoH COXpaHEHHUs SHEPTUH, TIPU
3TOM JiaBaTh CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIUCBHIBATh €r0 MaTEMaTHUECKOE
BBIPAKEHUE;

00BACHATH GU3NYECKUE MPOIIECCH] M CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYallHii
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh IPUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOHTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIIaroB ¢ OMIOPoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(buznyecKux ABJICHUHN, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI!;

pemath pacuéTHbIe 3aa4d B 2—3 AeWCTBUS, UCIOJb3Ys 3aKOHBI U (POPMYJIBL,
CBsI3bIBaOIIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a yCIOBHS 337a4y 3allMChIBATh
KpaTKO€ YCIIOBUE, BBISBIISITh HEJIOCTATOK JaHHBIX AJISl peLICHUS 3a1a4H, BBIOUPATh
3aKOHBI M POPMYIIBI, HEOOXOAUMBIE TSl €€ pelIeHUs, TPOBOAUTH PAcUéThl U CPABHHUBATD
MOJIy4eHHOE 3HAaUeHHEe (PU3NUYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPoOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3MUIECKUX METOIOB,
WCIIOJIb3YS OMKMCAHUE UCCIIEOBAHMUSI, BBIICTSAThH MPOBEPSIEMOE MPEANOI0KEHUE,
OIICHUBATh MPABUJILHOCTH MOPSIIKA MPOBEICHUS UCCIICIOBAHMS, IEJIaTh BBIBOIBI;
MIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBICHUN WK (GU3UUYECKUX CBOHCTB Tell
(KanmuIsipHBIC SBJICHHS, 3aBUCHMOCTD JIaBJICHUS BO3lyXa OT €ro 00bEMa, TeMIepaTyphl,
CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEBAHUS [IPU U3ITYYEHUH OT 1[BETA U3ITyUaIOIIen
(mornomaronieit) TOBEpXHOCTH, CKOPOCTh UCTIAPEHHSI BOJIBI OT TEMIIEPATYPHI KUJIKOCTH U
IJIOIIAIU €€ TOBEPXHOCTH, DJIEKTPU3ALUs TE U B3aUMOJICHCTBUE ANEKTPUUECKUX
3aps/10B, B3aUMOCHCTBUE TIOCTOSIHHBIX MAarHUTOB, BU3YyalN3allisi MarHUTHBIX MOJIEH
MOCTOSTHHBIX MarHUTOB, IEUCTBHSI MAarHUTHOTO TOJIs1 HA IPOBOJHUK C TOKOM, CBOMCTBA
ANIEKTPOMArHHUTa, CBOWCTBA DIIEKTPOABUTATENs MOCTOSIHHOTO TOKa): (OpMYyIHUPOBATH
MIpOBepsieMbIe MPEATOI0KEHHsI, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHNUS,
OTIMCHIBATh XOJ1 OTIBITA ¥ (POPMYITUPOBATH BHIBOIBL;
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BBITIOJTHATH HPSMBIE U3MEPEHHs TEMIIepaTypbl, OTHOCUTEIBHOM BIQXKHOCTH BO3/1yXa,
CHJIBI TOKA, HANPSKEHHUS C NCIOJIb30BAHNEM aHAIOTOBBIX MIPHOOPOB U TATYNKOB
(U3NYEeCKUX BETMYNH, CPABHUBATH PE3YJIbTaThl H3MEPEHU C YIETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIICAOBAHUE 3aBUCUMOCTH OJJHON (PM3MUECKON BEIMYHHBI OT JPYroi ¢
WCIIOJIb30BAHMEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH COTIPOTUBIICHHUS IIPOBOJHHUKA OT €r0
JUTMHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHHUS U YICIBHOTO COTIPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, MYILEr0 Yepe3 MPOBOJAHUK, OT HAMPSDKEHUS HA TIPOBOHHKE,
HCCIIEI0OBAHUE MOCIIEI0BATENILHOTO U MAPAJIJIEIBHOTO COEAMHEHUN TPOBOJHHUKOB):
IUTAHUPOBATH UCCIIE0BAaHUE, COOMPATh YCTAHOBKY U BBIMIOJIHATH H3MEPEHHSI, CIICAYS
MPEUI0KEHHOMY TUTaHy, (PUKCHPOBATH PE3YIbTATHI MOTYYEHHON 3aBUCUMOCTH B BUJIE
TaOIHIl ¥ TPaQUKOB, IETaTh BBIBOIKI 110 PE3yIbTaTaM HCCIIECIOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE H3MEPEHHSI (PU3NYECKUX BETUYMH (yIeIbHAs TeTIIOEMKOCTb
BEIECTBA, COPOTUBIICHUE TPOBOJHHKA, pab0Ta U MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA):
TUTAHUPOBATh U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEIYS
MPEUI0KEHHONW MHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

coOroAaTh MpaBuiia TEXHUKH 0€30M1aCHOCTH IpU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHITUTIBI JICHCTBHS N3yUYEHHBIX TPUOOPOB U TEXHHUYECKHUX YCTPOICTB
C ONOPOH Ha WX OTHCaHUS (B TOM YHCIIE: CUCTEMA OTOIJICHHUS JIOMOB, TUTPOMETD,
napoBasi TypOWHa, aMIIepMETp, BOJIBTMETP, CIETUHK HIEKTPHUECKON IHEPTHH,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, HATpEBATEIbHBIE JIEKTPOIIPHUOOPHI (IPUMEPHI),
AIIEKTPUUYECKHE MTPEOXPAHUTEIIH, JEKTPOMATrHUT, HJIEKTPOIBUTATENH TIOCTOSTHHOTO
TOKa), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3NUECKHUX SBICHUM U HEOOXOAMUMBIC
¢bu3nyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENIbHBIE IPUOOPBHI 110
CXeMaM U CXeMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOPaHHUs, JIEKTPOCKOII, PEOCTaT), COCTABIATh
CXEMBI AIEKTPUYECKUX LTIl C MOCIeI0BaTEIbHbIM U apalJIeIbHbIM COEMHEHUEM
3JIEMEHTOB, pa3nyas yCJIOBHbIE 0003HAYEHNUS 3JIEMEHTOB JIEKTPUUECKUX LIeTeH;
IPUBOAUTH IPUMEPHI (HAXOIUTh HH(POPMALIHIO O IPUMEPAX) IPAKTUYECKOTO
UCIOJb30BaHUS (PU3NYECKUX 3HAHUH B NOBCETHEBHOM JKU3HU JUIsl 00eceueHMsI
0€3011aCHOCTH IIPU OOpALIEHNH C TPUOOpaMH U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUS 3/I0POBbsI U COOJIIOZICHNS] HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH
cpene;

OCYILIECTBIIATH MOUCK MH(POpMaLK (pruznyeckoro cojepxanus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HaHUHN U IyTEM CPaBHEHUS JIONIOJIHUTENBHBIX HCTOYHUKOB BbIIENATh
uH(OpMaINIO, KOTOPas ABJISETCS NPOTUBOPEYMBOI MITM MOKET ObITh HEIOCTOBEPHOM;
UCIOJIb30BATh IPU BBIIOJHEHUU YU€OHbIX 3aJaHUH HAy4YHO-TIOMYJISPHYIO JIUTEPATYPY
($U3MYECKOro cofep)KaHus, CIpaBOYHbIe MaTepHalibl, pecypchl ceTh HTepHeT, BIaieTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALUK U3 OJJHOMN
3HAKOBOW CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIEHUs, 0000111as
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PM3HUUECKOTO COJIEPKaHMs, B TOM YUCIIe
MyOJIMYHO MPEACTABIATh PE3YIbTaThl IPOSKTHOM MM UCCIIE0BATEIbCKON
NeATeIbHOCTH, IPU 3TOM I'PaMOTHO HCMOJIb30BATh U3YUEHHBIM MOHATUIHBIN anmapaT
Kypca (pU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

IIPU BBITMIOJIHEHUH Y4EOHBIX MPOEKTOB M UCCIIEA0BAHUHN (PU3MUECKHUX MPOILIECCOB
pacripeniesiaTh 0053aHHOCTH B IPYIIIE B COOTBETCTBUH C MOCTABJICHHBIMH 3a/la4aMH,
CIICZIUTH 32 BBINOJIHEHUEM IUIaHa IEHCTBUN M KOPPEKTHUPOBATh €r0, aJIeKBaTHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTD IPYIIIbI, BEICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.
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K koHiry o0ydenus B 9 Ki1acce IpeIMETHBIE Pe3yJIbTaThl Ha 0A30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

e  HCIIOJH30BATh MOHATHUS: CUCTEMa OTCUETa, MaTepHaIbHas TOYKA, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHHUYECKOTO JABWKEHUs, Aeopmarust (yrpyras, miacTUIecKas),
TpPEeHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPETPY3KH, IIEHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPIOTO Teja, pABHOBECHE, MEXaHUYECKUE
KoJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, JICKTPOMArHUTHBIC BOJTHBI, ITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U TaTbHO30PKOCTh, CIICKTPBI HCITYCKAHUS U
MOTJIONIEHUS, anb(a, 6eTa- U raMMa-u3JIydeHUs, U30TOIIbI, SJICPHAs YHEPTeTHKA,;

e  pasnUYaTh SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEHHOE IBHYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHUE, CBOOOHOE TIa/ICHUE TEJI, PABHOMEPHOE
JBIKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJI, PEAaKTUBHOE JIBIXKCHHE, KOJIeOaTeIbHOE
JBIDKEHUE (3aTyXarollie U BEIHYKJICHHBIE KOJIEOaHHsI), PE30HAHC, BOJIHOBOE JBMKCHUE,
OTpaXEHHUE 3BYyKa, MPSIMOJMHEHHOE PACTIPOCTPAHEHHE, OTPAKEHHE U MPEJIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKEHHUE OEJIOT0 CBETa B CIIEKTP M CIIOKEHUE
CIIEKTPAIBHBIX I[BETOB, TUCTICPCHUS CBETA, €CTECTBCHHAS PAJHMOAKTHBHOCTh, BOSHUKHOBCHHE
JUHENYATOr0 CIIEKTPa U3YICHHS) TT0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JJaHHOE (PH3UIECKOE SBIICHUE;

e  pacmo3HaBaTh NMPOSBJICHHUE N3YYCHHBIX (PU3MUYCSCKUX SIBICHUN B OKPY)KAfoIeM MUpe (B TOM
guciie (GU3MYECKUe SBJICHUS B PUPOJIC: MPUIHBHI M OTJIHMBHI, JBIbKeHUE TuIaHeT CoJTHeIHON
CUCTEMBI, peaKTUBHOE JIBFDKCHHUE )KHBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH,
3eMJICTPSICCHHE, CEHCMHYECKHE BOJIHBI, IIYHAMH, X0, [IBETA TN, ONITHYCCKUE SBJICHHS B
pUpo/ie, OMOJOTUUECKOE JEHCTBUE BUIUMOTO, YABTPA(QUOTIETOBOTO H PEHTI€HOBCKOTO
W3JIYyYCHHH, €CTECTBEHHBIN paIHOaKTUBHBINA (DOH, KOCMUYECKUE JTyIH, PaTHOAKTUBHOE
M3JIyYCHHUE TIPUPOJIHBIX MUHEPAJIOB, JCHCTBUE PAAHMOAKTUBHBIX U3TYYCHUN HA OpraHU3M
YeJI0BEKa), IIPHU STOM MEPEBOIUTh MPAKTUUYECKYIO 3a1a4y B y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUCCKUX SBICHHIA;

e  ONHCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (U3HUECKHUE SIBJICHUS, UCTIOJIBb3Ys (PU3NUECKHE
BEJIMYMHBI (CPEHSS U MTHOBEHHAsI CKOPOCTh TeJla TPH HEPAaBHOMEPHOM JIBUKEHUH,
YCKOPEHHE, TIepEeMEIleHNE, ITyTh, YTJIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIa
TSDKECTH, YCKOPEHHE CBOOOHOTO IMaJICHHUs, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIBI,
MeXaHU4ecKas padoTa U MOITHOCTb, MOTEHITMAIbHAS SHEPTHsI TeJIa, TIOHITOTO HaJl
MMOBEPXHOCTHIO 36MJTH, TIOTCHIMAIbHAS YHEPTHUS CKATOU MPY>KUHBI, KHHETHYECKasi YJHEPT U,
MOJTHAs MEXaHWYeCKas YHEPTHs, IEPHOJT U YacTOTa KOJeOaHHH, IJTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, ITOKA3aTeNb MPEJIOMIICHHS CPE/IbI), IPY OTTMCAaHUN
MPaBUJIBHO TPAKTOBATh (PU3UUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMYUH, 0003HAUCHUS U
eAUHULIBI PU3NYECKUX BEIHUMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO
BEITUYMHY C JPYTUMHU BETMYMHAMH, CTPOUTH IPAPUKU U3y4YECHHBIX 3aBUCUMOCTEH
(bM3UYECKUX BEIIMYMH;

e  XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECKHE SBICHUS U MPOIIECCHI, UCIIONb3YS 3aKOH
COXPaHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHIUI CYTIEPIIO3ULIUN CHIL,
MIPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAKEHHUS U TPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO M MacCOBOTO
YHCcell IPU SJIEPHBIX PEaKIUAX, TPU ITOM JaBaTh CIIOBECHYIO (hOPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEeMAaTUYECKOE BHIPAKEHUE;

e OOBIACHATH PU3UYECKHE MPOIIECCHI U CBOICTBA T€J, B TOM UUCJE U B KOHTEKCTE CUTYyallul
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOil Ha 2—3 U3yueHHBIX CBOMCTBA
(bu3MUeCKUX ABICHUHN, (PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEI;

e pemath pacu€THbIC 3a/1a4u (OTHPAIOIIUEC HA CUCTEMY U3 2—3 ypaBHEHUH ), UCIIONIB3Ys
3aKOHBI U POPMYIIBI, CBSI3BIBAOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHANN3a YCIOBUS
3a/1a4M 3aMKChIBaTh KPATKOE YCIOBHUE, BBISBIISATH HEIOCTAIOIINE UM U30BITOYHBIE JAHHBIE,
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BBIOMPATH 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIC JUIS PEIICHUS, TIPOBOIUTH PACUETHI U
OIICHUBATH PEATMCTUIHOCTH IMOTYICHHOTO 3HAYCHHS (PU3NICCKON BEITMYMHBI;
pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUThH TIPU MOMOIIH (PU3UIECKHX METOIOB,
WCIOJIb3YS OMKMCAHUE UCCIICOBAHMSI, BBLICTISTE MPOBEPSIEMOE MPEANOJI0KEHUE, OIICHUBATH
MPaBWJIBHOCTH TOPSAKA MPOBEACHUS UCCIICIOBAHMSI, JIEATh BEIBOJIBI, MHTEPIPETUPOBATH
pe3yIbTaThl HAOIOICHUH U OIBITOB;

MIPOBOJIMTH ONBITHI 110 HAOTIOACHHUIO (PU3UICCKUX SBJICHUHN WM (PU3MUECKUX CBOKCTB Tl
(u3ydenue BToporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTb [IEPHUO0/Ia
KoJIeOaHU IPY)KMHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMILUTHTY bl MAJIBIX KOJICOAHHH, TPSAMOJIMHEIHOE PacIIpOCTPaHCHHE
CBETa, Pa3JIOKEHHE OEJIOT0 CBETA B CIEKTP, U3YUYEHUE CBOMCTB N300payKEHHS B IIJIOCKOM
3epKaJie U CBOMCTB M300paKeHUs MpeAMETa B COOMPAIOIIEH JTUH3€e, HAOII0ICHUE CTUIOITHBIX
Y JTMHEWYATHIX CIIEKTPOB M3JIYYCHHUS): CAMOCTOSATEIILHO COOMPATh YCTAHOBKY H3
M30BITOYHOTO HAOOpa 000PYAOBAHHUS, OTIMCHIBATEH XOJI OTBITA U €T0 PE3YIbTATHI,
(hopmMyIUpOBaTh BBIBOJIBI;

MIPOBOJIUTH MPU HEOOXOUMOCTH CEPHUIO TIPSIMBIX U3MEPEHUH, OTIPEICIISs CpeHee 3HAUCHUE
U3MepseMoil BeTHYUHBI ((POKYCHOE PACCTOSTHUE COOMPAFOIIEH JIMH3BI), 000CHOBHIBATH
BBIOOD crioco0a n3mMepeHus (M3MEpPUTEIBHOTO MPUOopa);

MIPOBOIUTH MCCIICIOBAHUE 3aBUCUMOCTEN (PU3HUECKUX BEJTMIHMH C UCIIOJIb30BAHUEM TIPSMBIX
M3MEpEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH IIPY PABHOYCKOPEHHOM JIBIKCHHUH 0€3
HaYaJIbHOW CKOPOCTH, TIEpH0/1a KOJIeOaHN MaTeMaTHIeCKOTO MasTHUKA OT JUTMHBI HUTH,
3aBHCHMOCTH yTJIa OTPaKCHHUS CBETA OT yIJia MAaCHHsSI U yTiia MPEIOMIICHUS OT yriia
MaJIeHus): TJIAHUPOBATh HCCIIEIOBAHNE, CAMOCTOSITEIEHO COOMPATh YCTAHOBKY,
(buKCcHpOBaTh PE3yAbTaThl MOJTYUYEHHOH 3aBUCUMOCTH (PU3HUECKUX BEJIMYMH B BUJIE TAOIHUI]
U rpauKoB, AeNaTh BBIBOJBI IO pe3yIbTaTaM UCCIEeI0OBAHUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHHUs (PU3NUECKUX BETUYHUH (CPEIHSSI CKOPOCTh U YCKOPEHUE
TeJa MpU paBHOYCKOPEHHOM JBHKEHUH, YCKOPEHHE CBOOOTHOTO MaJeHHUsI, KECTKOCTh
MPYXUHBI, KOAPPHUIIUEHT TPEHUSI CKOJIBKEHUS, MEXaHu4eckasi paboTa U MOIIIHOCTh, YaCTOTa
U niepuo KojJebaHui MaTeMaTHYeCKOro U MPYKUHHOTO MAaITHUKOB, ONITUYECKas CHIIa
coOuparolie JUH3bL, PaIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUs, COOMPATDH
HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHUS, CIIEAYS MPEUI0KEHHON
WHCTPYKIUH, BEIYUCIISITh 3HAUCHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJy4YCHHBIE PE3YIbTAThI C
y4€TOM 33JaHHOM MOTPEUIHOCTH U3MEPEHUI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHUEM;
pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX GU3UYECKUX MOJIENIeH: MaTepuaibHas TOUKa,
abCOMIOTHO TBEP/IOE TENO, TOUCYHBIN NCTOYHUK CBETA, Iy, TOHKAs JIMH34, UTaHeTapHas
MOJIeNlb aTOMa, HYKJIOHHAasi MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTIOPOM Ha MX ONHUCAHUS (B TOM YUCJIE: CIIUIOMETP, TATYUKH MOJOKEHUS, PACCTOSHUS U
YCKOpEHUS, paKeTa, IX0JIOT, OUKH, IEPUCKOII, (hoToannapar, ONTUHIECKHE CBETOBOIbI,
CIIEKTPOCKOI, I03UMETp, KaMepa BuibcoHa), UCHOIb3ys 3HAHUSL O CBOMCTBAX (PU3HUECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYECKHEe 3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMbI M CXeMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOMHCTB,
M3MEPUTENBHBIX TPHOOPOB M TEXHOJIOTUYECKHX MPOIIECCOB MPH PEIICHUH y4eOHO-
MPAKTUYECKUX 3a7a4, ONTUYECKUE CXEMBI JIJIsl TIOCTPOEHUS N300paKeHUH B TNIOCKOM
3epKaje U coOMparomieil TnH3e;

MIPUBOJIUTH MPUMEPHI (HAXOAUTH UHPOPMAIUIO O TIPUMEpPaxX) IPAKTHUECKOTO
WCIOJIb30BaHUs (PU3MYECKUX 3HAHUHN B MOBCETHEBHOM KU3HU JJIsl OOeCTIeueHus
0€30MacHOCTH MPH 00paIeHHH ¢ TPUOOPaMU U TEXHHUYECKUMHU YCTPONUCTBAMU, COXPAaHEHUS
3JI0pPOBbSI U COOTIOACHUS HOPM IKOJIOTHUECKOTO TMOBEICHUS B OKPYXKAIOIIEH cpeie;
OCYILIECTBIATH IOUCK HHPOopMarmu pusrueckoro coaepkanus B lHtepHere,
CaMOCTOSITENIEHO (POPMYIHPYS TOMCKOBBIH 3aIIPOC, HAXOAUTh MYTH OMpeAeTIeHUS
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JOCTOBEPHOCTH IMOJyYEHHOH MH(DOpPMAIK HA OCHOBE UMEIOIIUXCS 3HAHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

HCII0JIb30BATh IIPU BHIIIOJHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATYpPy
(U3NIECKOTO CoAep KaHus, CIPAaBOYHBIE MaTepHalibl, peCypchl ceTi HTepHET, BIaIeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM
CUCTEMBI B JAPYIYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COAEpHKaHMsL, MyOIHMUHO IPEACTABIATH PE3YIbTAThI
IIPOEKTHOM WJIM HCCIIENOBATEIBCKOMN NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BATh
W3yYEHHBIN MOHSATHIHBINA anmapar u3y4yaeMoro paszena GU3UKd U COPOBOXKIATH
BBICTYIIJICHHE IIPE3EHTAlMEN ¢ YUETOM OCOOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.
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TeMmarnyeckoe IIaHupOBaHUE

7 xnacc
KoaunuyecTBo yacoB

N HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbI DACKTPOHHEIC (IWHPPOBLIC)

n/n a pa porp Bcero KOIL:‘%‘:)T:”" Tp a;c:ﬁp:;;iclkne o0pa3oBaTe/bHbIEe pecypchl
‘Pa3)1e.11 1. ®u3uka u eé posib B IO3HAHUYN OKPYKAIOIIEr0 MUpa ‘
‘1.1 Hdmsmca - HayKa O PHPOJIE H 2 H H
‘1.2 H(I)I/I?,I/I‘IeCKI/Ie BEJIMYNHEBI H 2 H H E;ISSJ?'I;I/(;T:ZI;Z(])_})()I’E/H416 194
‘1.3 HECTeCTBeHHOHaquLIﬁ METO ]I TIO3HAHUS H 2 H H o .

‘I/ITOFO 10 paseiny H 6 H ‘
‘Pa:me.ﬂ 2. IleppoHava/ibHbIe CBEICHHS 0 CTPOEHHH BelleCTBA ‘
‘2.1 HCTpOGHI/Ie BellecTBa H 1 H H
> bubmuorexa [JOK

‘2.2 H}lBH)KeHHe Y B3aUMOJICCTBUE YaCTHUII BEIIECTBA H 2 H H https://m.eds00.ru/7f416194
‘2.3 HArperaTHHe COCTOSIHUSI BEIlleCTBa H 2 H H
‘I/ITOFO 10 paszeny H 5 H ‘
‘Pa?.z[e.ﬂ 3. JIBusKeHre M B3aUMO/EiiCTBHE TeJl ‘
‘3.1 HMexaHqucxoe IBIKEHUE H 3 H 1 H
‘3.2 HI/IHepHI/m, Macca, MJI0THOCTh || 4 || “ 3 httpS']?/I/Irr? Jégg;gKﬁj/L;%I:fG 194
‘3.3 HCI/ma. Buner cun || 14 || 2 H 3 T .
‘I/ITOFO 10 paseiny H 21 H ‘
‘Pa:men 4. JlaBjieHue TBEPABIX TeJl, KUJAKOCTEN U ra3oB ‘

Jasnenue. [lepenaua naBieHus
4.1 TBEPIBIMH TEIIAMU, XKHUJIKOCTSIMHU U Ta3aMH 3 ﬁ'[I/tI6JsI'I;I/(r)rT]eeI:jasé_loorllf/7 416194
‘4.2 HZ[aBJIeHHe KUJKOCTH || 5 || “ — '
‘4.3 HATli/IOC(bepHoe JlaBJICHUE _ || 6 || H | Bu6morexa LIOK
44 JleiicTBHE KUAKOCTH U Ta3a Ha OTPYKEHHOE B 7 1 3 https://m.eds00.ru/7f416194

HUX TEJIO0
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KoandecTBO 9acoB

Ne HaumeHoBaHue pa3iejioB M TeM NPOrPaMMbI JUCKTPOHHbIC (HPPOBLIC)
n/n pasi porp Beero| KOHTPOIBHEIE 1IpaxkTHaeckne o0pazoBaTelbHbIe pecypchbl
padoThI padoThI
‘I/ITOFO 10 pasjeny H 21 H
‘Pa3)1e.11 S. Pabora u MOIIHOCTh. JHEPIuUsi
‘5.1 HPa60Ta ¥ MOIIIHOCTb H 3 H H - oK
5.2 |Ipoctsie exanmams: [ 5 | | 2 | htptlpsji?/ﬁzlfjii.ru/7f416194
‘5.3 HMexaHquCKas{ SHEPTHS H 4 H 2 H ‘
‘I/ITOFO o pazjaeny H 12 H
‘PezepBHoe BpeMs H 3 H H H
(OBLIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME| 68 | 6 I 13 [
8 kimacc
’ KoinyecTBo yacos ‘
Ne H DJIeKTpPOHHbBIE (HH(PPOBbIE)
/i aAaNMCHOBAHME pa3aejioB U TEM IIPOorpamMmmabl Beero KOHTpoﬂbele HpaKanecKne 06p330BaTeJIbeIe pecypebl
padoThbI padoThbI
‘Pa?.z[e.u 1. TemioBble siBJICHUS
‘1.1 HCTpOGHI/Ie U CBOMCTBA BELIECTBA “ 7 || “ | bubmmnoreka ITOK
‘1_2 HTGHJ‘IOBBIC IPOLECCHI “ 21 || “ 4 | https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pazaeny “ 28 ||
‘Paaz[e.n 2. JJeKTpUYeCKHe U MATHUTHDIE SIBJICHUS
21 DneKTpuYecKue 3apsiibl. 3apsyKEHHbIE Tela U UX 7 bubnuoreka [JOK
' B3aUMOICICTBUE https://m.edsoo.ru/7f4181ce
‘2.2 HHOCTO;[HHLIﬁ AIEKTPUUECKUN TOK “ 20 || 2 H 5 ‘ Bu6nuoreka LIOK
2.3 |Marnuruere srenus | 6 | | Inttps://m.edsoo.ru/7f4181ce
2.4 | DnexkTpoMarHUTHas WHAYKIUS 4 1 1 bubnmoreka [JOK
24 [Pneicrp yK IR | H 1L
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KoandecTBO 9acoB

Ne H duexkTpoHHble (UG poBbIE)
w/n auMeHOBaHHe Pa3/ieJiOB M TeM NPOrpaMMbl Beero KoHTpobHBIE IpakTHUecKHe ofpasoBaTeRBHbIE peCypehE
padoThI padoThbI
] [ | | | Ihttps://m.edsoo.ru/7f4181ce |
‘I/ITOFO 0 pa3aeny H 37 H ‘
‘Pe3epBHoe BpeMs H 3 H H H ‘
(OBILIEE KOJIMYECTBO YACOR I10 [TIPOTPAMME| 68 | 6 | 10 | |
9 kiacc
’ KoaunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHBbIe (I (POBbHIE)
n/n IPOrpaMmbl Beero| KCHTPOJIbHDBIE pakTHieckne o0pazoBaTe/ibHbIE pecypchbl
padoThI padoThI
‘Pa:me.ﬂ 1. MexanuyecKkue siBJICHHSI ‘
11 MexaHHueCcKoe IBIKEHUE U CTIOCOOBI €T0 10 2 2
OITMCaHus Bbubnuoreka ITOK

1.2 |BsanmoseiicTeue Ten | 20 | I 1 https://m.edsoo.ru/7f41a4a6
‘1.3 H3a1<0HLI COXpaHEHUS H 10 H ||
‘I/ITOFO o pazjaeny || 40 “ ‘
‘Pamen 2. Mexann4eckue K0J1€0aHUS U BOJIHEI ‘
‘2.1 HMexaHI/I‘ICCKI/IC KoJIeOaHUs || 7 “ || 1 Bu6nuorekxa IIOK
‘2.2 HMexaHI/I‘ICCKI/IC BOJIHBL 3BYK || 8 “ 1 || https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pa3aeny || 15 “ ‘

‘Paaz[e.ﬂ 3. DJIeKTPOMATHUTHOE T0J1€e U 3JIeKTPOMArHUTHbIE BOJIHbI

31 DIEeKTPOMAarHuTHOE MOJie U 6 bubnunoreka [JOK
™ |PmeKTpOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o paszaeny “ 6 “ ‘

‘Pa:me.n 4. CBeTOBLIE AABJICHUS
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’ KoanuectBo 4yacos ‘
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuexkTpoHHble (UG poBbIE)
n/n NPOrpaMMblI Bcero KonrposnbHere 1IpaxTHaeckne o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
‘4.1 H3aKOHI)I pacIupoCcTpaHEHuUs CBETa H 6 H || ‘
‘4 2 H.HI/IH?;I)I Y ONITHYECKHUE MTPHOOPHI H 6 H 1 || 1 ‘ bubmmorexa LHOK
: https://m.edsoo.ru/7f41a4a6
‘4.3 HPasnomeHHe 0enoro cBera B CIIEKTP H 3 H || ‘
‘I/ITOFO o pazjaeny H 15 H
‘Pa3)1e.11 S. KBanToBble siBJICHUS
‘5.1 HI/ICHyCKaHI/Ie U TOTJIOIIEHHUE CBETAa ATOMOM H 4 H ||
‘5 2 HCT O€HHE aTOMHOTO s/Ipa H 6 H || 1 ‘EH@IHOTeKa HOK
: D AP https://m.eds00.ru/7f41a4a6
‘5.3 HH)J;epHHe peaknuu H 7 H 1 || ‘
‘I/ITOFO o pazneny H 17 H
‘Pa:me.ﬂ 6. IloBTOPUTEILHO-00001AIOIIUIT MOLY/Tb
6.1 [ToBTOpeHME M 0000IIIEHNE COAepKAHUS Kypca 9 bubnuorexa [JOK
™ ||busuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazjaeny H 9 H
OBIIEE KOJIMYECTBO YACOB I10 102 8 6
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
1. U.M. Ilepbimikun, A.W. iBanoB ®uzuka. 7-9 ki.: yueonuk/ A.B. Ilepeimkun, A.U. UBanoB. - Mocksa: IIpocBemenue, 2021.
2. Mapon, A.E. ®uzuka. COOpHUK BOIIPOCOB U 3a/1a4. 7-9 ki1.: yueOHoe nmocodue/ A.E. Mapown, E.A. Mapon, C.B. Ilo3oiickuii. — 2-e u3z., - M.:
Hpoda, 2014.
Ounonosuy, H.B. Metoanueckoe nocobue k yueOuuky 7-9 Ilepoimkun A.B. - M.: [Ipocda, 2015.
Kupuk, JI.A. CamocTosaTenbHbIE U KOHTPOJBHBIE padoThl. M.: Unekca, 2010.
Mapon, A.E. ®dusuka: qunakTuueckue Marepuansl uig 7-9 kinacca. — M.: [Ipoga, 2010.
Crenanosa, ['.H., Crenanos, A.Il. CoopHuK BOmIpocoB U 3a1a4 no ¢usuke 7-9: OcHoBHas mkona. — CI16.: OO0 «CTII komay, 2009.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

oakrwndE

WutepaktuBHOE yueOHOe nocodue. Harmsinnas ¢pusuka. MKT u tepmonmnamuka. OO0 «Ox3amen-Menua», 2011.

WutepaktuBHOE yueOHOE ocoOue. Harmsanas ¢usuka. DnexrpocraTtuka u anekrpoaunamuka. OO0 «Ox3amen-Meaunay, 2011.
WuTepaktuBHOE yueOHOe ocodue. Harmsinnas ¢usuka. [ocrostausiii Tok. OO0 «Dx3amen-Menuna», 2011.

WuTepakTuBHOE yueOHOe ocodue. Harmsinnas ¢usuka. Marautaoe noste. Dnekrpomaraetu3sm. OO0 «Ox3amen-Menuay, 2011.
WuTepaktuBHOE yueOHOE ocobue. Harnmsanas ¢pusuka. Dnekrpomarautabie BoHbL OO0 «Dx3ameH-Meauay, 2011.

COOpHHK IEMOHCTPAIIMOHHBIX OTIBITOB ISl Cpe/iHel 001meo0pa3zoBareabHOl mKoJbL. [IIkombHBIN SKcTIepuMEHT. OCHOBBI TEPMOIMHAMHUKH.
000 «Tenexommanus CI'Y TBy», 2005.

COopHUK TEMOHCTPAIIMOHHBIX OIBITOB Ul cpeaHel o0mieo0pa3oBarenbHON MKoJbL. [IIKkoabHBIN sKCIepUMeHT. DnekTpocTtatuka. OO0
«Tenexomnanusg CI'Y TBy», 2005.

COOpHUK JEMOHCTPAIIMOHHBIX OTIBITOB JIJIsl CpeIHEN 00111e00pa3oBaTeibHOM MKOJbL. LIIKoNbHBIN SKcriepuMenT. [10CTOSIHHBIN 2JIEKTPUIECKU
ToK. OO0 «Tenexkommnanus CI'Y TBy», 2005.

COOopHUK TEMOHCTPAIIMOHHBIX OIBITOB Ul cpeiHell 001eoopazoBaTenbHOM Kokl [1IkonbHbIN skciepuMenT. MarautHoe noje. OO0
«Tenexommanus CI'Y TBy», 2005.

http://physnet.ru — mopran pyHaameHTanbHOTO (hruzHyeckoro obpazoBanust Poccuu;

http://hyperphysics.phy-astr.gsu.edu — o6pa3oBarenbHas CripaBOYHO-HH(POPMAIHOHHAS CTyKOa 110 BCceM paszeiaM QU3NKH;
www.phys.msu.ru — pusuueckuii pakyaster MI'Y;

www.phys.spbu.ru — ¢usnueckuii pakyasTer CankT-IleTepOyprckoro yHUBEpCUTETA;

WwWw.phys.nsu.ru — pusuueckuii pakyaster HoBOCHOMPCKOro yHUBEPCUTETA
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