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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (pu3nke Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
NOJIOKEHUH W TpeOOoBaHW K pe3yiabTaraM OCBOCHHMS Ha YIIIyOJIEHHOM YpOBHE OCHOBHOM
oOpa3oBaTenbHON porpammsl, rpenactaBieHHbIX B PI'OC OO0, a Taxxke ¢ yuérom peaepanbHOn
paboueii nporpammsl Bocniutanus 1 Konuenmuu npenogaBanust yueoHoro npeaMera «dusukay.

Copnepkanue nporpaMmsl 10 (PU3MKE HAINPABICHO HA YJIOBJIETBOPEHHME IOBBIIIEHHBIX
3arpocoB OOYUAIOMIUXCS, CTPEMSIIUXCS K 0ojee TIIyOOKOMY OCBOCHMIO (DU3MUYECKUX 3HAHWU, U
Ha (hOpMUPOBAHHE €CTECTBEHHO-HAYYHOU TPaMOTHOCTH o0y4aromuxcs. B mporpamme mo ¢pusuke
YYHUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanuii ®I'OC OO0
IUIAHUPYEMBIM ~ JIMYHOCTHBIM M METalmpeIMETHBIM pe3ylbTaTaM OOydYeHHus, a TaKxke
MEKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAY4YHBIX Y4YEOHBIX IMPEIMETOB HAa YPOBHE OCHOBHOTO
o0miero o0pa3oBaHUsL.

[Iporpamma no ¢u3MKe yCTaHABIMBACT paclpelesieHue yueOHOro Marepuana Mo rojam
oOydeHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IIOCIEAOBATEIbHOCTh HM3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTHUKE Pa3BUTHS IPEIMETHOTO COJEPKAHUSA U yUETE BO3PACTHBIX OCOOEHHOCTEH
o0yJaromuxcs.

[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOIUYECKOM MOMOIIH YUUTEIIO
B CO3/IaHUM paboueil MPorpamMMsbI 10 y4eOHOMY MPEIMETY.

dusnka ABIAETCS CUCTEMOOOPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3HUEcKue 3aKOHBI JISKAT B OCHOBE IPOLIECCOB M SIBICHUH, N3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 ¢puU3nUecKoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, NPEAOCTABIsAET HambOosee SICHble 00pa3lbl NMPUMEHEHHMs HAydyHOro MeToja
IIO3HAHUS, TO €CTh CIIOCO0A MOTYyYEHHs JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa W3 IIaBHBIX 331a4 (U3NYECKOro o0Opa30BaHUS B CTPYKType oOmero odpa3oBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAYYHOM TpPaMOTHOCTM M MHTEpeca K HayKe Yy
oOyyJaronuxcs.

N3yuenne ¢u3nkn Ha yriayOJE€HHOM YypOBHE MpPEAIoOaraeT YBEPEHHOE BIIAJCHUE
CJICAYIOIIMMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

® HAy4YHO OOBACHSATH SIBICHUS;

® OIICHWBATh U MOHUMATh OCOOCHHOCTU HAYYHOTO UCCIICIOBAHUS;

® UHTEPHPETHUPOBATH JAaHHbBIC U UCIOJIH30BATh HAYYHBIE OKA3ATEIBCTBA IS TTOTYYCHUS

BBIBOJIOB.



Ilenn wm3yuyeHus (PU3NKK HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs OMpEIEICHBI B

Konnenuuu npenonaBanus yue6Horo mpeamera «®dusnka» B 00pa30BaTEIbHBIX OpraHU3ALUAX

Poccuiickoit ®enepauuu, peaqu3ylOIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBI,

yTBep)KAEHHOW pemenreM Komnermn MunncrtepctBa mnpocsemenuss Poccuiickoit denepanu

(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).

Henu nzyuenust pu3nku Ha yriayOnEHHOM ypOBHE:

pa3BUTHE MHTEpeca U CTPEeMJICHHsI O0y4aroIUXCsl K HAYYHOMY M3YYEHHUIO MPHPOJIBI,
Pa3BHUTHE WX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABIEHUH O HAyYHOM METOJA€ TMO3HaHUS U (OPMUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYXKAIOITUM SIBJICHUSIM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3y/IbTaTa U3y4€HHUsS OCHOB CTPOCHMUS
MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

dbopMupoBaHrUe YMEHHI NMPUMEHATh (PU3MUECKHE 3HAHHS M Hay4YHbIE JOKa3aTelIbCTBA
JUTsL OOBSICHEHUS OKPY/KAIOIINX SIBJICHHUIA;

dbopMupoBaHUE MPECTAaBICHUN O posid (GUBHUKHU JIJISl Pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHHH O BO3MOXHBIX cdepax Oymaymeld npodecCHOHATBHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOTOTOBKA K JAJIbHEHIIIEMY O0OyUYE€HHIO B 3TOM
HaIpaBIICHUU;

(¢opMHpOBaHHE TOTOBHOCTM K JaJIbHEHIIEMY H3y4eHHIO (U3MKUA Ha YIrIyOIEHHOM
YPOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduieit 00y4eHusI Ha ypOBHE CPEIHEr0 O0IIEro

o0Opa3oBaHusl.

JlocTikeHre STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

o0OpaszoBaHus 00eCIIeunBaETCs pEIICHUEM CIISAYIONINX 3a/1a4:

npuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOSHHH BEIECTBA, MEXaHNYECKUX, TEIUIOBBIX,
9JIEKTPOMArHUTHBIX M KBAaHTOBBIX SIBICHUSIX;

npruoOpeTeHne yMEHUH aHAIN3UPOBATh U OOBSICHATH (PU3HUECKUE SBJICHUS Ha OCHOBE
U3y4YCHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PELICHUS PACUETHBIX M KAUECTBEHHBIX 33/1a4, TPEOYIOINX CO31aHUs
M UCIONB30BaHUS (DU3MYECKUX MOJENeH, BKIIOYas TBOPYECKHE U IPAKTHUKO-
OpPUEHTHPOBAaHHBIE 33/1a4H;

pa3BUTHE UCCIIEAOBATEILCKUX YMEHUI: HAOMIOJaTh SBJICHUS U U3MEPATh (PU3NUECKUE

BCJIMYMHBI, BbIABUT'ATb THUIIOTC3bl W IMPCAJIaAraTb SKCIICPHUMCHTAJIbHBIC CIoco0Bl UX



MPOBEPKH, IJIAHUPOBATh U IMPOBOAUTH OIBITHI, IKCIEPUMEHTAIbHbIE HCCIEIOBAHUS,
AHATM3UPOBATH MOJTYYCHHBIC TAHHBIC U JIENIaTh BBIBOIBI,

e OCBOGHHE MPHUEMOB pabOTHl ¢ MHPOpPMaLUEH (U3NUECKOTO COACPIKAHUS, BKIIOYAS
UH(OPMAIIUIO O COBPEMEHHBIX JOCTIKCHUAX (DU3UKHU, UHTEPIIPETALUS U KPUTHUECKOE
OIICHUBaHKWE UH(POPMAIINH;

® 3HAKOMCTBO cO chepamu MpodeCcCHOHATLHOMN EeATEeIbHOCTH, CBSI3aHHBIMU ¢ (DHU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHUAX (PU3NYECKON HAYKH.

Ha uzydenne pusuku (yriayOn€HHBIN ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs

orBoautcst 340 uacoB: B 7 kiacce — 102 uaca (2 yaca B Henemo 0a30BbI ypoBeHb+1uac
BHEYpOUHas AesITeNLHOCTH), B 8 kitacce — 102 yaca (3 yaca B Henenio), B 9 kinacce — 136 gacos (4
yaca B Henenmto). [Iporpamma mo ¢usuke (yriayOn€HHBIH YpPOBEHB) peaau3yeTcss B paMKax
nporpamMmbl 110  ¢u3uKe (0a30BBI YpOBEHb) C JOMOJHUTEIBHBIM YacOM BHEYPOYHOM

JCATCIIBHOCTH.



COJEP)KAHUE OBYYEHUA

8 KJIACC

Pa3gen 6. TensioBbIe siBJICHUS.

OcHOBHBIE [TOJIOKEHHSI MOJIEKYIISIPHO-KUHETUUECKON TEOpUHU CTPOEHNUs BelecTa. Macca u
pa3Mepsl aTOMOB U MOJIeKYJl. OnBIThI, TOATBEPKIAIOLINE OCHOBHBIE MOJI0KEHHSI MOJIEKYIISIPHO-
KMHETUYECKOIN TEOpHH.

Mopenu TBEPIOTO, KUIKOTO ¥ ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnueckue u
amopdublie Tena. I'paden — HOBBIM MaTepuall A HOBBIX TEXHOJOTUH. TEeXHOIOTHH MOTyYCHUS
UCKYCCTBEHHBIX aiMa3oB. OOBsCHEHHE CBOMCTB Ia30B, KUAKOCTEH M TBEPIBIX TEJN Ha OCHOBE
IIOJIO)KEHUN MOJIEKYJISIPHO-KUHETHYECKON TeopuH. [IOBEpXHOCTHOE HATSHKEHHE, CMAvMBAaHHE,
KallWJUIApHBIE sABJICHUA. TeIUIoBOE pacIIMpeHHE M C)KaTHE. 3aBUCUMOCTb JaBJICHHUS Ta3a OT
00bEMa, TeMIEepaTyphl.

Temnepatypa. CBA3p TemmepaTypbl CO CpEOHEH KHHETHYECKONW HHEPrHeil TENIoBOIO
JBVKCHMS 4acTUL. TeMnepaTypHbIC KA.

Brytpennsis sHeprus. CrocoObl M3MEHEHHWs BHYTPEHHEH SHEpPruM: Teruionepeaada u
coBepieHre paboThl. Buapl Temmonepenaun: TemIONPOBOAHOCTb, KOHBEKIINSA, U3TydeHue. Bup
TEIUIONepelaur B IpUpoje U TexHuke. HeoOpaTUMOCTh TEIUIOBBIX MPOIECCOB.

KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeEIIECTBA. 1€IUIO0OMEH W TEIUIOBOE
paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHHE TEIIOBOTO OaaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTAIUIMYECKUX BELIECTB. Y A€IbHAs TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u konaencanus. Mcnapenne. Kunenue. Y nenpHas Temnaora napooOpa3oBaHusl.
3aBUCUMOCTh TEMIIEpaTypbl KHUIEHHA OT arMocepHoro pasieHus. HacwleHHbI H
HEHACBIILICHHBIN nap. BiaaxHocTe Bo3ayxa.

OHeprus ToIMBa. Y ieJbHasl TEMJI0Ta CTOPAHMUSL.

[punuuner pabotsl TeruoBeix aBurareneil. KIIJ[ TemmoBoro nBurarens. TerioBeie
JIBUTATEIIU U 3aILUATA OKPYKAIOLIEH cpelpl. TeIIoBbie MOTEPU B TEIIOCETSX.

3aKOH COXpPaHECHMsI U TPEBPALICHNS DJHEPTUN B MEXAHUYECKUX U TEIUIOBBIX IIPOLECCaXx.

Hemoncmpayuu.

1. Habmiogenue OpOyHOBCKOTO JBUXKEHUSI.

2. Hab6monenue nuddysun.

3. HaOmtoneHue sBIEHHMH NOBEPXHOCTHOTO HATSKEHUS, CMAauMBAHUSA U KalMJUISIPHBIX

SIBIICHUMN.



4
5
6.
7
8
9

10.
11.
12.
13.

Hab6nronenue TenioBoro pacimpeHust Tel.

N3meHeHnne naBieHus ra3a Ipyu M3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuna uzmepeHus TeMnepaTypsol.

Buael Terionepenayn.

Oxnax/IeHne Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHUU padOThl BHEIIHUMU CHIIAMHU.

CpaBHeHuE TEIIOEMKOCTEN PA3JINYHBIX BEIIECTB.

HaOmronenne KumeHus.

Hab6nronenne mocTossHCTBa TEMIIEPATYPhI ITPH TTABICHHUH.

Mopaenu TemioBEIX ABUTATEIIEH.

Jlabopamopuwie pabomul u onvimol.

l.
2.

(98]

N R

10.

11.
12.
13.
14.
15.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIU caxapa.

N3mepenune Ttemreparypbl NpH MOMOIIM KHUJIKOCTHOTO TEPMOMETpa M JaTyuKa
TeMIEPaTypBhl.

OnbIThI 1O HAOIIOEHUIO TETNIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TEl.
Omnpenenenue JaBieHUs BO3yXa B OaJIOHE MINPUIIA.

HccnenoBanue 3aBUCUMOCTH JABJICHUS BO3/IyXa OT €ro 00bhEMa U TEMIEPATYypPHI.
[IpoBepka rumoOTE3bl JIHHEWHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

Habmionenue n3MeHeHus: BHYTpEHHEW SHEPTuu Tela B pe3yJsbTaTe Teruionepenadyu u
paboOThI BHELITHUX CHII.

HccnenoBanue sABneHHs TEINIOOOMEHA MPU CMEUIMBAHUN XOJIOIHOW U TOpsiYed BOJIBI.
OnpeneneHne KOJNIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJON MpH TEIIOOOMEHE C
HarpeTbIM METAJUNINYECKUM LIUINHAPOM.

OrnpezenieHre MOUTHOCTH TEIUIOBBIX NMOTEPH (3akoH HbioToHa-Puxmana).
Ornpezenenne yAaelbHOU TEIIIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCapeHusl.

OnpeneneHre OTHOCUTENBHOM BIaXKHOCTH BO3/yXa.

Onpez[eneHI/Ie yHGHBHOﬁ TCIIJIOTHI IIJIABJICHUA JIbJA.

Pa3nes 7. DinekTpuyecKkue M MATHUTHBIC SIBJICHHS.

DnekTpu3anus Tei. JBa poja 3JIeKTpuYecKuX 3apsaaoB. BzauMoaencTBue 3apssKeHHBIX TEI.

3akoHn KyinoHa.



DnekTpuueckoe noje. Hanpssxk€HHOCT anekTpuyeckoro nosist. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTapHBIM 3iieKTpudeckuil 3apsia. CTpoeHue
atoma. [IpoBOIHMKHN, NHUAIEKTPUKU W TOJYHNPOBOJHUKH. 3aKOH COXPAHEHMS JJIEKTPUUYECKOTO
3apsna.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS DJIEKTPUUECKOTO TOKA. McTOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUYECKUI TOK B METAJIAX, )KUJIKOCTSX U ra3ax.

OnekTpuyeckas mnenb. Cuia Toka. DJIEeKTPUUECKOE HaNpsHKeHUE. AMIEPMETP U BOJIBTMETP
B LIENIM NIOCTOSTHHOTO ToKa. CONpOTHBIIEHNE NPOBOIHUKA. Y IEIbHOE COIPOTUBIIEHUE BEIIECTBA.
3akon Oma s yyactka nenu. [locnegoBarenbHOe U MapamielbHOE COSUHEHNE TTPOBOJHUKOB.
OJIC B menu mocTrossHHOTO Toka. 3akoH Oma mis monHou 1enu. [lpaBuma Kupxroda. Pacuér
MPOCTHIX JIEKTPUYECKUX Lienel. HenmnHeHble 3J1eMEeHTHI.

PaboTa 1 MOIIHOCTB JEKTPUUECKOro Toka. 3akoH Jlxoyins-Jlenna. DiuekTpuueckue ey u
NOTPEOUTENH SIEKTPUIECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTtHoe moue.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE 1oje
anekTpudeckoro Toka. OnbeiT Ammnepa. IIpuMeHeHne a1eKTpoMarHuToB B TeXHHKE. JlelicTBue
MarHUTHOTO MOJsi Ha MPOBOJHUK ¢ TOKOM. Cuia Amriiepa W ompejefieHue €€ HampaBlICHUS.
DIEeKTpOABUTATENb ITOCTOSIHHOTO TOKa. lMcnosib3oBaHME 3neKTpoABUTaTeNeldl B TEXHUYECKHX
YCT-POMCTBAX U HA TPAHCHOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenna.
Onekrporernepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW DSHEPruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX MCTOYHUKAX YHEPrHH. DKOJOTUYECKUE MPOOJIEMbl 3HEPreTHKHU. TOIIMBHBIE
3JIEMEHTHI U ANEKTPOMOOKITH.

Hemoncmpayuu.

1. Dnextpusauus Ten.

JIBa poJia AEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DNEeKTpOCTaTUYECKass UHTYKLIUSL.

3aKkoH COXPAaHCHUS SJICKTPUICCKUX 3apsAa0B.

S ok w

MonenupoBaHue CHUJIOBBIX JUHHUI 3JIEKTPUYECKOTO MOl ¢ MOMOIIbIO OyMa)KHBIX
CYJITaHOB.

7. 1IpOBOJHUKU U IUIJIEKTPUKH.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

M cTOYHMKY TOCTOSITHHOTO TOKA.

JlefiCcTBHS DIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

["a30BbIit pazps.

W3mepeHne CHIlbl TOKa aMIEPMETPOM.

N3mepenue 351eKTpuuecKoro HanpsKeHs BOJIBTMETPOM.
Peocrar 1 Mara3uH COIIPOTHUBIICHUM.

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3EIECHUS MOIOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
OmneiT OpcTena.

MaruutHoe noJie Toka. JEeKTPOMArHuT.

JleficTBHEe MarHUTHOTO IOJISI HA POBOJIHUK C TOKOM.
DNEKTPOABUTATENb MIOCTOSTHHOTO TOKA.

Onbitel @apages.

DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimel.

1.

2
3.
4

10.
11.
12.

13.

OnbITH IO HAOIIOACHUIO SJICKTPU3ALUH TEJ MIPU COMPUKOCHOBEHNUU M WHAYKIIUECH.
HccnenoBanue neicTBUS 2JIEKTPUIECKOTO 110JISL HA IPOBOJAHUKH U JUDJIEKTPUKH.
COopka 1 ucnbITaHUE HIEKTPUYECKOH 1IENN OCTOSHHOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOIIEr0 4YEPE3 PE3UCTOp, OT
HaIpPSDKEHUS Ha PE3UCTOPE U COIIPOTUBIIEHUS PE3UCTOPA.

OnpITbl, JEMOHCTPUPYIOLUIME  3aBUCUMOCTb  IJIEKTPUUYECKOTO  COIPOTUBIICHUS
IIPOBOJHMKA OT €70 JJIMHBI, IUIOIIALHU TIONIEPEUYHOr0 CEYEHHUS U MaTepHrala.
Omnpenenenue yneabHOro CONPOTUBIICHUS TPOBOJHMKA.

[IpoBepka nmpaBuiia CI0KEHUS HANPSKEHUM ITPH M1OCIIE0BATEILHOM COEIMHEHNN ABYX
PE3UCTOPOB.

[TpoBepka npaBuiIa AJIs CUIIBI TOKA MIPH MTAPAIIICIIBHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenrie 3/]C 1 BHyTpEHHETO COMPOTUBIIECHUS UCTOYHUKA TOKA.

[IpoBepka mpasun Kupxroda.

[IpoBepka BbimoaHeHUs 3akoHa OMa JUIsl TOJIHOM LIETIH.

N3yueHne BOJBTAMIEPHBIX XapaKTEPUCTHK HEIMHEHHBIX JIEMEHTOB  (JaMIIbI
HaKaJIMBAaHUS UJIH MTOJIyIIPOBOJAHUKOBOTO JUOAA).

Omnpenenenue pabOTHI AEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.



14. Onpenenenre MOITHOCTH AIEKTPUUECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

15. Onpenenenune KIIJ/I narpeBarens.

16. MccnenoBanne MarHUTHOTO B3aUMO/IEHCTBUS TOCTOSIHHBIX MarHUTOB.

17. I3yyeHue MarHUTHOTO IOl TIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIWHEHUU U
pa3aeNeHun.

18. MccnenoBanue nelcTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

19. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CWJIbl M HalpaBleHUs TOKAa B KATyIIKe UM OT Hadu4yus (OTCYTCTBUS)
CepJIeYHHKA B KaTYIIKE.

20. 3yuenue neicTBUS MarHUTHOTO NOJIS1 HA IPOBOJIHUK C TOKOM.

21. KonctpynpoBanue U u3yuyeHue padoThl AJIEKTPOIBUTATES.

22. Uzmepenne KIIJI anekTpoaBuraTeIbHONM YCTAHOBKH.

23. OnpIThl IO HWCCIEIOBAHUIO SIBIICHHUS SJICKTPOMArHUTHONM HMHAYKIMU: HCCIEIOBAHHE

W3MEHECHHI 3HAUYCHUS U HaIlpaBJICHUA UHAYKIIUOHHOI'O TOKaA.

9 KVIACC

Pa3nen 8. Mexanuyeckue siBJIeHUS.

Mexannueckoe nBrkeHHE. MarepuanbHas Touka. CIOCOOBI OMHMCAaHUS MEXaHUYECKOTO
JBIDKCHUS: TaONMMYHBIN, Tpadudeckuii, aHamutudeckuil. Cucrema orcuéra. OTHOCHUTEIBLHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekropHble BeNWYMHBI, OMEpPallMM C BEKTOpaMH, MPOEKLUMU BEKTOpa. Paauyc-BekTop
MaTepUAIbHON TOYKH, NEPEMEILICHUE HA IJIOCKOCTU. PaBHOMEpHOE MPAMOJIMHENHOE ABUKECHUE.
HepaBHomepHoe mnpsamosinHelHOe nBHkeHUe. CpeaHsass U MIrHOBEHHAas CKOpPOCTh Tella MpH
HEPaBHOMEPHOM JIBH>)KCHHH.

Yckopenue. PaBHOYCKOpEHHOE TPSIMOJMHEHHOE JBHIKEHHE. YCKOpPEHHE CBOOOTHOTO
nageHus. OnbrTel [Manumnest.

['padmyeckas nHTEpHIpETAINs YCKOPEHUS, CKOPOCTH, IPOUJICHHOTO MYTH U MEepEMEIICHUS
JUTSL IPSIMOJIMHEWHOTO IBUYKEHHS.

JIBukeHne Tena, OpOIIEHHOTO O] YITIOM K TOPU30HTY.

JIBrKeHHE 10 OKPYXXHOCTH. JIMHEeNHas CKOpOCTb, YIJIOBas CKOPOCTb, IEPUOJ U 4acTOTa
oOpallleHusi TpU PaBHOMEPHOM JIBIXKEHUHU IO OKpPYXHOCTH. CKOpPOCTh M YCKOpPEHHE MpHU
JBUKEHHUH 110 OKPYKHOCTH.

Bexkrop cuibl. PaBHoAelcTBYOIIas CUiIa.



ITepBoiii 3akoH HeroToHa. Bropoii 3akon Herotona. Tperuii 3akon HetotoHa. [lpuniun
CYIIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cujia TPEHUs CKOJbXEHHSA, CHUJAa TPEHHUS
MoKos1, Apyrue Buabl TpeHus. KoaddbunmeHt tpenusi.

JIBrKeHHe Tea M0 OKPYKHOCTH IO I€HCTBUEM HECKOIBKHUX CHII.

3akoH bepnymim u noabémMHas cuia kpeuia. CoBpeMEHHBIE JIeTaTeNIbHbIE anmnaparsl, cyaa
HA TIOJIBOAHBIX KPBUIbSIX, AaHTUKPBHUIO HA CKOPOCTHBIX aBTOMOOWIsX. [[BMKeHHME moe3na Ha
MarHUTHOW MOAYIIKE.

Cwita TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. [[BUYKEHUE Tell BOKPYT IPaBUTALMOHHOTO
neHTpa (B ToM ymcie mianeT Bokpyr Comnnua). IlepBas kocmuueckas ckopocts. HeBecoMocTh 1
HEPETPY3KH.

PaBHOBecue maTepuanbHOU TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc Tena. M3meHenue wumnyiabca. KMmmnynse cuiibl. Ymnpyroe W Heynpyroe
B3aUMOJICCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbca. PeakTUBHOE IBUXKEHHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cwil TsDKECTH, YNpyroctu, TpeHus. CBs3b
sHepruu U pabotel. [loTeHIManbHas SHeprusi Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas sHeprus cxaTod npykuHbl. Knnetndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEPTruu. 3aKOH U3MEHEHUS U COXPAHEHUsI MEXaHUYECKON YHEPTHUU.

Hemoncmpayuu.

1. HaOnrogeHune MexaHHMYECKOTO ABM)KEHUS T€JIa OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHME MyTeW W TPACKTOPHI ABMXKEHHUS OJHOTO M TOTO K€ Tella OTHOCHUTEIHHO
pa3HBIX TEJI OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUs MPSIMOINHEHHOTO ABUKECHUS.
HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKCHMUS.

Habmronenne ABMXEHUS TeNa M0 OKPY>KHOCTH.

S A

Habmionenne MexaHN4ecKuX SBICHHM, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkan

pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUH OTHOCHUTEIIHO KaOnuHeTa (QU3UKH.

7. HaOmroneHnue paBHOBECHsS Tell, CBOOOAHOTO TAaACHHUS, KOJeOaHUs MasTHHKAa B
MHEPUHUATbHBIX CUCTEMAaX KaK MOJITBEPKACHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

8. 3aBHCHMOCTb YCKOPEHUS TeJa OT €ro MacChl U ACUCTBYIONIEH HAa HETO CUIIBIL.

9. HalGnroneHue paBeHCTBA CUJI TP B3aUMOJICHCTBUU TEJ.

10. U3MeHeHue Beca Tena Ipu yCKOPEHHOM JIBUKEHUH.

11. Ilepenaua umnysbca Npu B3aUMOAECUCTBUU TEIN.



12.
13.
14.
15.
16.
17.

[IpeoOpazoBanHms YHEPTUU TIPH B3aUMOICHCTBHH TEJI.

CoxpaHeHue UMITyJIbca P a0COIIOTHO HEYITPYTOM B3aUMOICHCTBUU.
CoxpaHeHue UMIyJbca IpH YIPYroM B3aUMOJEHCTBUM.

Habmioienue peakTUBHOTO ABHXKEHUS.

CoxpaHeHue 3Hepruu npu CBOOOTHOM MaJCHHUH.

CoxpaHeHue 3Hepruu Ipy JIBUKEHUU Teja M0 ISHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

12.

KoncTpynpoBanue Tpakra [Uisi pasroHa U JAlIbHEWUIIET0 PaBHOMEPHOIO JBUKECHHS
HIapUKa WIH TEIEKKH.

Omnpenenenne cpenHell CKOPOCTH CKOJBXEHHsSI OpycKa WM JBIDKEHHUS IIapUKa 10
HaKJIOHHOM IJIOCKOCTH.

Onpenenenne ycKOpeHHUs Tejla MPU PaBHOYCKOPEHHOM JABM)KEHHUH MO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MTYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBHKEHUH O€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTessl: €Cliv MpU PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 Ha4allbHOM CKOPOCTH
IyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue nBmKeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHUS OT CHJIBI HOPMAaJbHOI'O
JTaBJICHMUSL.

Onpenenenne ko3P huUIMEHTa TPESHUS CKOTbKCHUS.

Ornpenenenne kECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCHMOCTH CUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTEIIEHU
nehopmaiuy mpy>KUHBI.

Omnpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BIKEHUM Tela II0
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenne pabOTBI CUJIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HEIIOJABHXKHOI'O U IIOABUKHOT'O 0JI0KOB.

Pa3zgen 9. Mexann4deckue KoJ1e0aHusA U BOJIHBI.

KonebarensHoe nBuxeHune. OCHOBHbBIE XapaKTEPUCTHKU KoJeOaHW: MEpUoJ, 4acToTa,

ammuTyaa. ['apmonunueckue konebanus. 3aryxaroue koieOanus. BoiHyXIeHHbIE KoJIeOaHMsI.

Pe3onanc.

MarteMaTuyeckuii ¥ IPY>KUHHBINA MasTHUKH. [IpeBpalieHne sHepruu npu KonaedareabHOM

JIBHIKCHUU.



Mexanunueckue BOJIHBL. [IpomonbHble W TOnepeyHble BOJIHBL. CBONCTBA MEXaHUYECKUX

BOJH: uHTepdepeHIMss U audpakuus. JTMHA BONHBI M CKOPOCTh €€ paclpoCTpaHEHHS.

MexaHn4eckue BOJIHBI B TBEPAOM TENE, CENCMUYECKHUE BOJIHBI.

3Byk. Pacnipoctpanenue u oTpaxkeHue 3BykKa. | poMKOCTh 3ByKa M BbICOTa TOHA. Pe3oHaHC B

aKyCTHKE.

Undpa3zByk u ynbTpa3Byk. HMcmonb3oBaHue yibTpa3Byka B COBPEMEHHBIX

TCXHOJIOI'UAX.

Hemoncmpayuu.

l.

NS ke

Hab6nronenue konebanuii Te Mo 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habnronenre BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.

PacrnipocTpanenne mpoJOIbHBIX U MONEPEYHBIX BOJTH (HA MOJICIH).

Hab6mronenue natepdepeHuu u audpakiiud BOJIH Ha TOBEPXHOCTH BOJIBI.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

l.

2
3.
4

7.

Omnpeznenenue 4acTOThI U MEpHOA KOIeOaHUH MaTeMaTHYECKOr0 MasiTHUKA.
Omnpeznenenue 4acTOThl U Meproa KojaeOaHUH MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TepHOJia KojIeOaHHii Tpy3a Ha HUTU OT JJIMHbBI HUTH.
HccnenoBanue 3aBUCUMOCTH Tepro/ia KoJeOaHUM MPYKUHHOTO MasgTHUKA OT MacChl
rpysa.

[TpoBepka He3aBHCHMOCTH INEpHOAA KOJeOaHUIl Ipy3a, MOABEUIEHHOTO K JIEHTE, OT
MaccChl Ipysa.

OnbITHL, AEMOHCTPHUPYIOLIUE 3aBUCMOCTb IIEpHOia KoJeOaHU PY>KUHHOTO MasiTHUKA
OT Macchl I'py3a U )KECTKOCTH NPY>KUHBI.

H3mepenne yckopeHus CBOOOIHOTO MaeHHUs.

Pa3nes 10. Di1eKTpOMAarHUTHOE 10JI€ M JIEKTPOMATHUTHbBIE BOJIHBI.

9H€KTpOMaI‘HI/ITHOC IIOJIC. 9H€KTpOMaI‘HI/ITHBI€ BoiHBL. CBoiicTBa SJICKTPOMArHuTHBIX

BoJH. [Ilkana 35eKTpoMarHuTHBIX BOJIH. Vcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH J1JI1 COTOBOM

cBs3u. Pagnomokanust. KocMuueckast cBSI3b.

OnexkTpoMarHuTHas mpupoaa csera. CkopocTh cBeTa. BoiHOBBIE CBOICTBa CBeTa:

uHTEephepeHIMs U AU(PaKITHSL.

Hemoncmpayuu.

l.
2.

CBolCTBA 2JIEKTPOMAarHUTHBIX BOJIH.

WnTepdepenius u qudpakius cpera.



Jlabopamopnwvie pabomot u onvimel.

1. HW3ydeHue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.

2. TlpoBeneHue OMBITOB 10 HAOIIOCHHUIO HHTEP(HEPEHIIUHN U AU(paKIK CBETA.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.

JlydeBasg Monenb cBeTa U reomerpudeckas ontuka. Mcrounuku ceera. [IpsimonuHeliHoe
pacnpoctpanenue ceera. 3arMenus Connua u JIynsl. OtpakeHue ceta. [Imockoe 3epkano. 3akoH
oTpaxkeHus cBeta. [ToctpoeHne nzodpaxxeHuit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenune cBera. 3akoH mnpenomiieHUss cBeta. [lomHOe OTpakeHHWEe CBeTa.
Hcrnonb30BaHKE MOTHOTO OTPAXKEHHS B OITUYECKUX CBETOBOJIaX, ONITOBOJIOKOHHAS CBS3b.

Jlunza, xon nyueil B amnze. Popmyna ToHKoW nuH3BL IlocTpoeHue wu300paskeHU,
c(OpMHPOBAHHBIX TOHKOH JMH30#. OnrTuueckas cucrema ¢oroanmnapara, MHKPOCKONa U
Teneckona. I'na3, kak onTudeckas cucreMa. biim3opykocTs U JAIbHO30PKOCTb.

Paznoxenune 6emmoro cBera B criekTp. OnbiThl HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. TlpsamonnHelHOE paclIpOCTpaHEHHUE CBETA.

OTpaxkeHue cBeTa.
[onmyuyenne n300pa>keHMii B TUIOCKOM 3€pKaJie.
[IpenomiieHue ceera.

ONTUYECKUH CBETOBO/I.

2

3

4

5

6. Xon mydel B COOMpArOIICH JIMH3E.

7. Xopn nydel B pacCEUBAIOLICH JIMH3E.

8. Tlomydyenue n300paXKEHUI ¢ MOMOIIBIO JTHH3.

9. Tlpunnun aeiictBus poroanmapara, MUKPOCKOTA U TEIECKOIIA.

10. Moxmenb riaza.

11. Pa3noxeHnue 6enoro cBera B CIIEKTP.

12. [omyuenue 6e0ro CBETa MPHU CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPAXKEHUs CBETOBOTO JIyda OT yIJia MaJeHHUs.

2. W3ydenue cBOMCTB N300paskeHUs B IIJIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEIOMIIEHHS OT yIiia NaJeHUsl CBETOBOIO JIyda Ha
TPAHUILIE «BO3TYX—CTEKIIO».

4. Tlomyuyenue n300pakeHHI C TOMOIIBIO COOMPAFOIIEH JTUH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSHUS U ONTHYECKOMN CHITBI COOUPAIOIICH JTUH3HI.



6. ONBITHI IO PA3JIOKEHUIO OEIOTO CBETA B CIEKTP.
7. OnbpITBl MO BOCHPUSATHIO I[BETA MPEAMETOB IMPH HMX HAOIIOIEHUU dYepe3 I[BETOBBIC
(GUIBTPEIL.

Pa3nen 12. KBaHTOBLIE SIBJIEHUS.

Omnwiter Pe3epdopaa u mianerapuas moaenb aroma. Moaens aroma bopa. Mcnyckanue n
norJomeHue ceeta aroMoM. KBauTel. JIuHelyaThie ClIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oera- u ramma-usznydeHus. CTpOEHHE aTOMHOTO sjpa.
Hyknonnass Mopzens aroMHoro siapa. M3otombsl. PamnoaktuBHBIE TipeBpaieHus. Ilepuop
noJiypacnaaa aroMHbIX sjep. [leficTBHe paAMOAaKTUBHBIX M3IYyYEHUN Ha JKUBBIE OPTraHU3MBI.
3amura OT paliOaKTUBHOTO U3ITy4EHHUS.

SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsJ0BOTO U MACCOBOTO YUCEN. DHEPTUsl CBI3U
aTOMHBIX si7ep. CBsA3b Macchl M 3HEpruu. Peakuuu cuHtes3a u nenenus saep. IctTouHukn sHeprun
Comnnia u 3BE€371. SnepHas sHEpreTUKa. DKOJIOTHIECKHE TTPOOIIEMBI SICPHON YHEPTETHUKH.

Hemoncmpayuu.

1. CnexTpsl U3JIy4eHHS U TOTJIOIIEHHUS.

CrexTpsl pa3IM4YHbIX T'a30B.
CnekTp Bogopoaa.
Habmionenue TpexoB B kamepe Busbcona.

Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.

S ok w

Perucrpanus u3iaydeHus IpupoOJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HabmioneHue CIUTONIHBIX U JIMHEHYATHIX CIEKTPOB M3IIy4EHHUS.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPIHHM YaCTUIBI TI0 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 AN MOIYTb.

[ToBTOpUTENBEHO-00001IAIONNI MOTYIb TPEJHA3HAYCH JJISl CUCTEMAaTH3aIMH U 00001IeHUs
MPEIMETHOTO COACPKAHUSI U ONbITA ACSITEILHOCTU, TPUOOPETEHHOTO MPH U3yYEHUH BCETO Kypca
¢busuku yriayOnE€HHOrO YpPOBHS, a TaKKe Ui MOJATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY
9K3aMeHy 10 (U3HKe.

B nporiecce u3ydeHus JaHHOTO MOIYJIsl PEATU3YIOTCS U TOJIYYaloT JalbHEHIIee pa3BUTHE
yueOHble JeHCTBUS, OOECHEYMBAIOIINE JOCTHKEHHE NPEIMETHBIX M MeTanpeAMETHbIX
pe3yapTaToB 00y4YeHUs, (POpMHUpPOBAHHWE €CTECTBEHHO-HAYYHOW TPaAMOTHOCTH: OOBSCHEHHE H

onucaHue SIBJCHUIN Ha OCHOBE MNPUMCHCHUSA (bHSH‘-IGCKI/IX 3HaHHﬁ, HCCICA0OBATCIILCKHUEC I[eﬁCTBHH



(BBIABMKEHHME TMIIOTE3, OCTAHOBKA LIEJIM M IUIAHUPOBAHHE HCCIIENI0BaHMs, aHAJIU3 JAaHHBIX U
II0JIy4YEHUE BBIBOJIOB).
[IpennouyrurenbHO  (GOpMOIl OCBOGHHS MOXYJNS SBISETCA MPAKTHKYM, HporpaMma
KOTOPOT'O BKJIFOUYAET:

® peLIeHME 3a]la4, OTHOCSIIUXCA K Pa3IMYHBIM pa3fesiaM M TeMaM Kypca (PU3HMKH, B TOM
qucie 3a/1a4, MHTETPUPYIOIIHUX COIEPKaHUE Pa3HbIX Pa3/IesoB;

®  BBINOJIHEHHUE TAaOOPAaTOPHBIX pabOT U OMBITOB (BKIIIOYAs pabOTHI M ONBITHI U3 MEPEYHEH K
pa3genaM Kypca) B YCIOBHSX CaMOCTOSITENIBHOTO IUIAHUPOBAHMS  MPOBEICHUS
UCCIICIOBaHMs, BBHIOOPa M OOOCHOBAaHMS METOJA W3MEPEHHs BEIUYUH, COOpKH
HKCIIEPUMEHTAIBHOIN YCTaHOBKHU;

® BBINOJIHEHUE MPOOJEMHBIX 3aJaHUN MPAKTHUKO-OPUEHTUPOBAHHOIO XapakTepa (3alaHus
[0 €CTECTBEHHO-HAYyYHON T'PAaMOTHOCTH), B TOM YHCJE 33/JaHUH C MEXIIPEIMETHBIM
COJIepKAHUEM;

e paboTy HaJa TIpYyNIOBBIMU WIM HWHIAUBHUIYaJIbHBIMH IPOEKTaMH, CBSI3aHHBIMH C
cojiepaHueM Kypca QU3UKH.

N3yueHre MOBTOPUTEIBHO-0000LIAIOIIET0 MOAYNIS MOKET 3aKaHUMBAThCS NIPOBEICHUEM
JMarHOCTUYECKOM pPaboThl 3a Kypc (HU3UKM YIIyOJIEHHOTO YPOBHS, BKIIOYAIONICH 3amaHHs
pa3HOrO YpPOBHSA CJIOXXHOCTH. Pe3ynbTaTbl BBIOMHEHUS JHATHOCTHYECKOW pabOThl MOTYT
II0Ka3bIBaTh CTENEHb FOTOBHOCTH OOYYAIOUIMXCSl K OCHOBHOMY I'OCYJapCTBEHHOMY 9K3aMEHY 110
¢u3uke, a TaKXKe CBUACTENbCTBOBATH O JOCTUTHYTOM YpPOBHE €CTECTBEHHO-Hay4HOH

T'paMOTHOCTH.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkum Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMpaBIeHO Ha

JOCTHIKCHUEC TMYHOCTHBIX, MCTAITPCAMETHBIX U IPCIAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTte wu3ydeHus ¢GU3MKA Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs Y

oOyuarotierocst 6yayT chopMHUpPOBaHbI CIIEAYIONINE JUYHOCTHBIE PE3YJIbTaThl B YACTH:

1. IIaTpMOTHYECKOr0 BOCIUTAHMS:



MPOSIBIICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (PU3MUECKOM
HayKH;

[IEHHOCTHOE OTHOIIIEHHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX-(UZNKOB;

I'paxnaHCcKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYX/IE€HHUH OOIIECTBEHHO 3HAYMMBIX U 3THYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTUKEHHUHN PU3UKU;

OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUUYECKUX NPUHIUIIOB B IEATENBHOCTH YUEHOIO;
ICTEeTHYECKOr0 BOCIIUTAHNS:

BOCIIPHSATHE 3CTETHUECKUX KayecTB (PM3NYECKON HAyKH: €€ TapMOHUYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

IleHHOCTH HAYYHOI'O MO3HAHMSA:

OCO3HaHHE IIEHHOCTH (PM3MUYECKON HayKu KaK MOIIHOIO MHCTPYMEHTAa MO3HaHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUILIEH COCTABIIAIONIEH KYIbTYpPHI;

OpUEHTAINsl B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IpEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPO/IBI;

pa3BUTHE HAYYHOU JH0003HATENFHOCTH, HHTEpECa K UCCIEA0BATEIbCKON e TEIbHOCTH;
(opmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOTO 0JIATONOTYYHS:

OCO3HAaHHE IIEHHOCTH 0e30macHoro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TNpaBUJ O€30MacHOrO IOBEJCHUS Ha TPaHCIOPTE, Ha J0pOrax, C
INEKTPUYECKUM U TETJIOBBIM 000PYIOBaHUEM B IOMAIIHUX YCIOBUSIX;
c(OpMHPOBAHHOCTb HABBIKA peQIIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

TpyaoBoro BOCIIUTAHUSA:

AaKTUBHOE Y4acTHE B PELICHUU MPAKTHUECKUX 3a/1a4 (B paMKax ceMbU, 00pa30BaTeIbHOM
OpraHM3aly, TIopoja, Kpas) TEXHOJIOIMYECKOM M COLMAJIbHOW HaNpaBlIE€HHOCTH,
TPeOYIOIHMX B TOM YHCIIC U (PU3UICCKUX 3HAHUM,

MHTEPEC K MPAKTUIECKOMY U3yUEHHIO Tpodeccuil, CBSI3aHHBIX C PU3UKOI;
IKOJOTrH4eCKOr0 BOCIIUTAHUA:

OpUEHTAIlMsl Ha NpUMeHeHHe (GU3NYECKUX 3HAHWM [ peleHus 3agad B 00JacTH
OKpYXKarollel cpebl, INTAHUPOBAHMS TIOCTYIIKOB U OIIEHKH UX BO3MOKHBIX MOCIIEICTBUI
JUJIs1 OKPY>KAIOIIEeH Cpeibl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa 3KOJOTMYECKUX MPoOIeM U IyTel UX PEeUICHHUS;

AjanTanum K M3MEeHSIIUMCS YCJI0BUSIM COUMATbHOM ¥ NMPUPOAHOH CPe/Ibl:



MOTPEOHOCTh BO B3aWMOJCWCTBHHM TPU BBHIMOJIHCHHH HWCCICIOBAaHUNH W IPOCKTOB
(U3HYECKON HANIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHX;

ITIOBBIIIICHUC ypOBHSI CBOCﬁ KOMIICTCHTHOCTHU qepe3 HpaKTI/IquKy}O ACATCIIbHOCTD,
MOTPEOHOCTH B (DOPMHUPOBAHMH HOBBIX 3HAHHH, YMEHHUI (DOPMYITUPOBATH HUJICH, TIOHSATHS,
TUTIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SBIICHUSIX;

Ooco3HaHue AehUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 0071aCTH (DU3HKH;
IUTAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3NUYCCKUX 3HAHMIA,
CTpEeMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3AUMOCBSI3U IIPUPOJIBI, OOIIECTBA U SKOHOMHKH,
B TOM 4YHCJIC C UCIIOJIB30BAHUCM (bI/I3I/I‘-I€CKI/IX 3HaHHI>'I;

OIICHKA CBOUX JCHCTBHHM C YYETOM BIIMSHHS Ha OKPYKAIOMIYIO CPEIy, BO3MOMHBIX

rI100aIbLHBIX TTOCIIEACTBHM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymerate oOCBOGHHS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBaHusi y oOyudaromerocss OyayT chOpMHPOBaHBI MeTamnpeaMeTHbIEe pPe3yabTaThl,

BKJIIOYAIOMIUC ITO3HABATCIILHBIC YHHUBCPCAJILHBIC y‘ICGHBIe HCﬁCTBHH, KOMMYHUKATHUBHBIC

YHUBEpCaJbHbIE YUeOHBIE ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHBIE ICHCTBUA.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBUS

Ba3oBrble JJornueckue aeicTBuA:

BBISIBJISITH W XapaKTEpU30BaTh CYIICCTBEHHBIE TMPU3HAKH OOBEKTOB (SBICHHIA),
KJIaccu(uIUpoBaTh ux;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHSI B paccMaTpUBAeMbIX (pakTax, MaHHBIX W
HAOIIOICHUSX,, OTHOCSAIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITh TIPUYMHHO-CIICACTBCHHBIC CBS3U TPH W3YYCHUHM (PU3UYECKUX SBICHUN H
MPOIIECCOB, JeNaTh BBIBOJILI C HCHOJIB30BAHWEM JCIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJTFOUeHU, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX (PU3NYECKUX BEIINYHH,
CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHust yueOHo# (pu3ndeckoi 3a1aun (CpaBHEHHE
HECKOJIbKUX BapUAHTOB pEIICHHs, BBIOOp Hambojiee TOAXOAAIIETO C Y4ETOM

CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBatebCcKe 1eiCTBUA:

HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJIC,Z[OBaTeJIBCKI/Iﬁ HWHCTPYMCHT I1IO3HAHU,



MIPOBOAMTH IO CAMOCTOSTEIHHO COCTaBICHHOMY IUIaHY OIBIT, HECIOKHBIN (PU3NUeCKHii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNEe (U3UUECKOTO SIBICHHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAINIO, MOITYYCHHYIO B XOJE
VCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENHHO (hOPMYIHPOBATH 000OIIEHUS U BRIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS, ONBITA, UCCIICIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JIAJIbHEHIIee pa3BUTHE (PU3MUYECKHX MPOIECCOB, a TAKKE

BBIABUT'aTh NPCAIIOJIONKCHUSA 00 ux PAa3BUTHUU B HOBLIX YCIIOBUAX U KOHTCKCTAX.

Pabora ¢ nnpopmanmeii:

NPUMEHSTh PA3IUYHBIC METOJbI, WHCTPYMEHTBI W 3alpochl NpU IOUCKE U OTOOpe
UH(OPMALIUY WU TaHHBIX C YIETOM MPEIOKeHHON yueOHoM (hru3nyeckoi 3a1a4u;
aHAJTM3UPOBATh, CHCTEMATU3MPOBATh M HHTEPIPETUPOBATH WH(POPMAIHIO PA3TUIHBIX
BUJOB U (pOPM IPEICTABICHHUS;

OILICHUBATh HAAEKHOCTh MHPOPMALIUU IO KPUTEPHSIM, TPEATIOKCHHBIM yIUTEIeM WIIN
c(OPMYITHPOBAHHBIM CAMOCTOSITEIIEHO;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (OpMY TpeacTaBlieHHs WHpoOpManuu u
WLTIOCTPUPOBATh pelIaeMble 3aJaudl HECJIOXKHBIMH CXEMaMH, JAHarpaMMaMH, WHOU

rpauKol U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHbIe YueOHbIe 1eHCTBHUSA:

B XOJle OOCYXIeHHs y4eOHOro MaTepuayia, pPe3yJbTaToB JabOpaTOpHBIX pabOT u
IMPOCKTOB 3a/laBaTh BOIIPOCHI 110 CYHICCTBY OGC}’)I(,Z[B.GMOﬁ TEMBI U BBICKA3bIBATh HUJCH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4d U MOAepKaHue 0JIaroKenaTeIbHOCTH OOIIEHS,
COIIOCTaBJISITh CBOM CYXKICHHS C CYXICHUSMH JAPYTrUX YYaCTHHUKOB JHAJOra,
OOHapY)KUBATh PA3IMYKME U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TIPEJCTABIATH  PE3YJIbTaThl  BBHIMOJHEHHOTO  (U3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBAa KOMaHAHON M WHAWBHUIYAIbHON pabOTHI IpU
penieHur KOHKPETHON (hPU3UIECKOM MPOOIIeMBI;

NPUHUMATh 1T COBMECTHOW NIeSTENLHOCTH, OPTaHU30BBIBATh JICHCTBUS 1O &
JOCTIDKEHUIO: PacpefessiTh PO, 00CYXIaTh MPOLECCHl M Pe3yabTaThl COBMECTHOU

paboTbl, 000011aTh MHEHNS HECKOJIBKUX JIO/IEH;



BBIMOJHATh CBOIO 4YacTh pabOThl, JOCTHTas KayeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUSA C APYTMMH YWICHAMHA KOMAaH/bL;
OLIEHUBATh KaueCTBO CBOETO BKJIJA B OOLIHI MPOIYKT MO KPUTEPUSAM, CAMOCTOSTEIHLHO

c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

BBISIBIISITH TPOOJIEMBI B )KU3HEHHBIX U YYCOHBIX CHUTYAIMSIX, TPEOYIOIUX ISl PEIICHUS
(bU3UYEeCKUX 3HAHUK;

OPHEHTHPOBATHCSI B PA3IUYHBIX TOJIXOJAaX TNPHHITHS pEleHUd (MHAWBUIYAIBHOE,
NPUHSATHE PEIICHHS B TPYIITIE, IPUHATHE PEIICHUH TPYIIIOii);

CaMOCTOATCIIBHO COCTAaBJIATH AJITOPHUTM PCHICHUSA (bH3I/I‘IeCKOI>'I 3aa4u HJIN IIJIaH
UCCIICIOBAaHUST C YYETOM HMMEIONIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh IIPEIJIaracMble BAPUAHTHI PELLICHU;

JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBINA HHTEJLJIEKT:

JlaBaTh aIeKBATHYIO OIICHKY CUTYallUX U MpeasaraTh IIaH €€ n3MEeHEHHS;

OOBSICHATH MPUYUHBI JOCTHKEHHS (HEAOCTHKEHHS) Pe3yIbTaTOB JEATEILHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTUBHI B JICATEILHOCTD (B TOM YHMCIIE B XOJ BBHIOJHEHUS (DPU3UYECKOTO
UCCIICIOBAaHUS HMJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, H3MEHHMBIIUXCS
CUTYallUii, yCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTATA LEJN U YCIOBHSIM.

CTaBUThH ceOs HA MECTO JIPYroro yesloBeKa B XOJ€ CIOpa WIH JUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro.

NpU3HABaTh CBOE MpPaBO Ha OMMOKY MNpH pemeHHHn (U3MYECKUX 3a1ad WId B

YTBCPIKACHUAX HAa HAYYHBIC TCMbI U TAKOC KC IIPAaBO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K xoHny oOyueHus ¢ 8 knacce npeaIMeTHbIE pe3ylbTaThl HA YIIyOJIEHHOM YPOBHE JOJDKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:



UCIOJIb30BaTh MOHATHA (Macca M pa3Mepbl MOJIEKYIN, TEMJIOBOE IBU)KEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKME M aMop(dHble Tena,
HACBHIIIEHHBI M HEHACBHIIICHHBIM Map, CrIocoObl M3MEHEHUS BHYTPEHHEW O>HEpruu,
AIIEMEHTAPHBIN 3JEKTPUUECKUI 3apsl, MPOBOAHUKH, MOJYIPOBOAHUKH, IUIICKTPHKH,
UCTOYHUKH MTOCTOSIHHOTO TOKA, 3JIEKTPUUECKOE U MarHUTHOE TOJIsl, ONITUYECKask CUCTEMA)
Y CUMBOJINYECKHUH SA3bIK (PU3UKHU MPH PEIICHUH YUYE€OHbIX U MPAKTHUECKUX 3ajay;
YBEPEHHO pa3inyaTth SIBJIEHUS (TEIJIOBOE pacIIMpeHue (CxKaTHE), TEIIIOBOE PABHOBECHUE,
IIOBEPXHOCTHOE HATSHKEHHWE, CMauuBaHHe, KalWUIIpHbIE SBICHMs, MCIApEHue,
KOHJIGHCAllUs, TIUIABJICHUE, KPUCTAJUIM3aLUs, KHUIIGHHE, CIOCOObI TeIulonepeiayn
(TEerIONpPOBOJHOCTD, KOHBEKLUS, W3IYYEHHUE), TEIUIOBBIC MOTEPH, AJIEKTpHU3AIMs Tel,
B3aUMOJICIICTBUE 3apsiioB, JEHCTBUS 3JIEKTPUUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHICTBE MAarHuTOB, JI€HCTBME MAarHUTHOIO IOJIA Ha NPOBOJHUK C TOKOM) IO
OTHMCAaHHIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, AEMOHCTPHPYIOIIUX JaHHOE
¢u3nueckoe sBICHUE;

pacro3HaBaTh IPOSIBICHUE U3YyYEHHBIX (U3NYECKUX SIBJICHUH B OKpY’KalolleM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHBIC U KAMMIIISIPHBIC SIBJICHUS B
IpUPOJIE, KPUCTAIUIBI B Ipupoje, uinydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHKME POCHI, TyMaHa, HHEs, CHETa, JJICKTPUUECKHUE SIBJICHHS B aTMocdepe,
AIIEKTPUUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE Toje 3eMiH, Jpeld MoirocoB, poib
MarHuTHOTO TIOJS JUIs JKU3HM Ha 3emiie, MOJSPHOE CHUSHHE), NMPH 3TOM IEPEBOJIUTH
MPaKTUYECKYI0 3aJady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKH)
(bU3UYEeCKUX SIBICHUM;

OTMCHIBATh M3YYCHHBIE CBOWCTBA TeJN M (PU3MUECKUE SBICHMS, MCIONB3Ys (hU3nuecKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEpPrus, KOJIMYECTBO TEIUIOTHI, paboTa rasa,
ylenbHasl TEIIOEMKOCTh BEILECTBA, yJENbHAs TEIUIOTa IUIABJICHUSA, yJeJIbHAs TeryioTa
napooOpa3oBaHMs, yJelbHAas TEIJIOTa CrOpaHMs TOIUIMBA, KOA(PQHIMEHT IO0JIE3HOTO
NeUCTBUS TEIUIOBOM MaIlMHBI, OTHOCUTENbHAsl BIAXXHOCTb BO3JyXa, JIEKTPUUECKUI
3apsii, CUJia TOKa, SJEKTPUYECKOE HAIpPsKEHHE, COMPOTUBIECHHE TpoBoAaHuKa, DJIC B
[IENH TOCTOSIHHOTO TOKA, AJIEKTPHUECKOE YACITbHOE COMPOTUBIICHHUE BEIeCTBa, paboTa u
MOITHOCTb AJIEKTPHUYECKOTO TOKA), P OMHCAHUU IMPABHIBHO TPAKTOBATh (PU3MUCCKUI
CMBICJI HMCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHS M €IMHUILBI (PU3NYECKUX BEIMYUH,
HaXoauTh (HOpMyJbl, CBS3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIUYUHY C JAPYTUMHU

BEJIMYMHAMU, CTPOUTH IPaUKU U3YUYCHHBIX 3aBUCUMOCTEH (DU3UUYECKUX BEIINYMH;



XapaKTepu30BaTh CBOWCTBA Tell, PU3NUYECKHUE SIBICHUS U TIPOLIECCHI, UCTIONIb3YsI OCHOBHBIE
MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOpUU CTPOEHHUS BEIECTBA, YypaBHEHUE
TEIUIOBOTO OanaHca, 3aKOH COXpaHEeHHsI AIEKTPUIECKOT0 3apsiaa, 3akoH KynoHa, mpuHIun
CYIIEPIO3UITNH MIEKTPUIECKUX TOoJeH, 3akon Oma 1715 ygacTka 1enw, npasuia Kupxroda,
3akoH OMa 71 MOJTHOM 1Lienu, 3aKoH Jkoyins-JIeHna, 3akoH COXpaHEeHHs! SHEPTUH, MpU
3TOM pa3iNyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH TPOCTHIE (U3MUYECKHUE MOJICIH PEATbHBIX OOBEKTOB, MPOLIECCOB W SIBICHUH,
BBIJIETISATH MIPU 3TOM CYIIIECTBEHHbIE U BTOPOCTENIEHHbIE CBOMCTBA OOBEKTOB, MPOLIECCOB,
SIBIICHUM, TPUMEHATh (U3UYECKUE MOJETH A O0OBACHEHHS (U3UYECKUX IMPOIECCOB U
penieHus yaeOHbIX 3aa4;

00BACHATH (PU3HUECKUE SIBJICHHUS, ITPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluil MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, U peliaTh Ka4eCTBEHHBIE 3aa4H, B
TOM 4YHCJie TPeOYIOUIe YHCIEHHOTO OLICHUBAHMS XapaKTEPHBIX 3HAYEHUH (U3MUECKHUX
BEJIMYMH, MPU 3TOM BBIOMPATH aJ€KBAaTHYIO (PU3UYECKYIO MOJIENb, BBIABISATH IPUUYUHHO-
CJIEJICTBEHHBIC CBSI3U W BBICTPAWBATh JIOTHYECKYIO IETIOYKY PACCYXKICHHI C OMOpoi Ha
W3YYCHHBIC CBOWMCTBA (PU3MYECKUX SBICHH, (DPU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MO/JIENH;

YBEPEHHO pENIaTh pacuéTHHIC 3a7a9u (C OTIOpOil Ha 2—3 ypaBHEHHS) 110 U3y4aeMbIM TEMaM
Kypca (pu3uKH, BEIOMpast afeKBaTHYIO (PU3NYECKYIO MOJIEIb, C UCIIOJIb30BAHUEM 3aKOHOB
u (opmyn, cBs3bIBalOUMX (U3NYECKUE BEIUYMHBI, 3alMChIBAaTh KPATKOE YCIOBHE M
pa3BEPHYTOE pEIICHHWE 3aJa4d, BBISABIATH HEJOCTAIONINE WM W30BITOYHBIC JaHHBIC,
000CHOBBIBaTh BBIOOp METOJa PEIICHUs 3aJa4d, UCIOIb30BaTh CIIPABOYHBLIC TaHHBIC,
OPUMEHSTh METOJIbl aHalM3a pa3MEpHOCTEH, HCIOJIb30BaTh TIpadUyecKue METO/b
pelieHus 3a1ay, MPOBOJUTh MaTeMaTUYecKue IMpeoOpa3oBaHus W PAcyEThl, OLIEHUBATH
PEAUTUCTUYHOCTh TOJIYUEHHOTO 3HAYCHHs] (PU3NYECKOW BEIUYMHBI W OMPEACIsATh
pa3MepHOCTh (PM3HUECKON BEIIMUUHBI, TOTy4YCHHOW NP PEIICHUN 33]1a9H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPHU MOMOIIU (PU3UUECKHX METOOB,
U Tpeajaratb OPHEHTUPOBOYHBIA CIIOCOO pEIIeHUs, B OINUCAHUU HCCIICIOBAHUS
pacmo3HaBaThb ~ IpOBepsieMOe  MpEeArNojokeHue  (TUIoTe3y),  HMHTEPHPETUPOBATH
MOJTYYECHHBIN pe3yNbTaT;

MPOBOMTH OMBITHI IO HAOMIOIEHUIO (PU3MYECKHX SBICHUHN MM (PU3UUYECKUX CBOMCTB TEI
(KanmWIIISIpHBIE SIBICHUS, 3aBUCUMOCTb JIABJICHHS BO3/IyXa OT €ro 00bhEMa U TeMIIEpaTyphl,
CKOPOCTH TIpOIlecca OCThIBaHMS (HATPEBaHMsI) MPU U3MYyYCHUH OT I[IBETA H3JIydaroleit

(mornomaroieii) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJIbI OT TEMIIEPATYPhI )KUJIKOCTH U



wiomaa e€ IMOBEPXHOCTH, S3JCKTPH3ALUS TeJl M B3aUMOACHCTBHE 3JIEKTPHUYECKUX
3aps/i0B, B3aUMOJICHCTBHE MOCTOSIHHBIX MAarHMTOB, BU3yallM3alldsi MarHUTHBIX MOJIEH
NOCTOSIHHBIX MarHUTOB, JEHCTBHS MarHUTHOTO IIOJIA Ha MPOBOJHHUK C TOKOM, CBOICTBa
JJIEKTPOMArHuTa, CBOWCTBA 3JIEKTPOJBUTATENS ITOCTOSIHHOTO TOKa): (OPMYIHPOBATH
MIPOBEPSIEMOE TPEANOIOKEeHHE (THIMOTE3y) O BO3MOXHBIX pPe3yJbTaTax HaOJIOJACHHM,
CaMOCTOSITENIFHO cOOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 000pyAOBaHMUS,
OTIHCBIBATH XOJ1 OTBITAa U (POPMYIUPOBATH BHIBOJIBI;

IPOBOANTH MNpPSMBIE W KOCBEHHBIE H3MEpeHHus (u3ndecknx BenUUMH (TeMmmeparypa,
OTHOCHTENBHAS BIAKHOCTh BO3JyXa, CHJIa TOKA, HANPsDKEHUE, yJAeIbHAs TEIIOEMKOCTh
BEILIECTBA, CONMPOTHUBJICHNE NMPOBOAHUKA, pab0Ta M MOIIHOCTH 3JIEKTPHUYECKOTO TOKA) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX M HU(POBBIX NPUOOPOB, OOOCHOBHIBATH BBIOOP METO/A
uU3MepeHus, (UKCHpPOBATh MOKa3aHWA MNPUOOPOB, HAXOAUTH 3HAUCHHE H3MEPSIEMOM
BEJIMYMHBI C TIOMOIIBIO YCPEIHEHHS pEe3yJIbTaTOB CEPUH H3MEPEHHH U OLICHHBAThH
MOTPEIIHOCTh U3MEPEHUN;

IPOBOJNTH JKCIIEPUMEHTAIBHBIC HCCICAOBAaHNS 3aBUCHMOCTEH (HM3MYECKHX BEITHUUH
(3aBHCHMOCTH JIaBJIEHHsI BO3/IyXa OT €ro o0b&éMa M HArpeBaHUS WIH OXJIAKIACHUS,
UCCIICIOBAaHHE SIBIICHUS TEIUIOOOMEHA NMPH CMEIIMBAHUHM XOJIOJAHOM M TOpSYeH BOJBI,
3aBHCUMOCTh CONPOTUBJICHUS TNPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJU ITONEPEYHOTO
CEUYCHUS U YACIBFHOTO COMPOTHUBIICHHUS BEIIECTBA IPOBOAHNKA, CHIIBI TOKA, IPOTEKAIOIIETO
Yyepe3 MPOBOJHMK, OT HAMIPSKEHUS Ha POBOJHHUKE, UCCIIEJOBAHHIE MOCIEA0BATEIBHOTO U
napajyieIb-HOTO COEAMHEHUH IMPOBOJHUKOB): COBMECTHO C y4duTeleM (HOpMyIUpOBaTh
3aJady W THUIOTE3y HCCIEI0BaHMs, CaMOCTOSTENBbHO IUIAHUPOBATh HCCIEIOBAHNUE,
CaMOCTOATENIFHO COOMpaTh HKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJIb30BaHUEM
MHCTPYKIIMH, MPEACTAaBIATh INOITYYCHHbIE 3aBHCUMOCTH (HM3MYECKHX BEIMYMH B BHEC
TabauI U TpauKOB, OLEHUBATH IOTPEIIHOCTH, JAEJaTh BBIBOJABI IO pPE3ylbTaTaMm
UCCIIC/IOBaHMS,

coOuro1aTh Mpasuiia 0€30MacHOro Tpyia Mpu padboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;
XapaKTepu30BaTh MPUHIUIIBI IEHCTBUA N3YUYECHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX TPOLIECCOB C OMOpPOM Ha MX OMHCaHUSA (B TOM YHCIE: CHCTEMa
OTOIICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp, BOJBTMETP, CUETUUK
JNIEKTPUYECKOW  DHEpPIUHM,  AICKTPOOCBETHTENbHBIE  NPHUOOPHI,  HarpeBaTEbHBIC
AJIEKTPOTPUOOPHI (MPUMEPHI), TIPEAOXPAHUTENN U WX TPUMEHEHHE B OBITY M TEXHUKE,

MMPUMCHCHHUC MMOCTOAHHBIX MAIrHUTOB, 3JICKTPOMArduTOB, 3JICKTPOABUTATCIIb ITIOCTOSIHHOT'O



TOKa), UCIIOJIB3YsI 3HAHUSI O CBOMCTBAX (DM3UUYECKUX SIBJIICHUN, HEOOXOAMMBIC (PU3NUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXeMaM
U CXEMaTHYHBIM PHCYHKaM (GKUJKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATE€Nb BHYTPEHHETO CrOopaHusi, DSJEKTPOCKOI, pPEeocTar), COCTABISTh CXEMbl
JNEKTPUUYECKUX IIeTIeH ¢ MOCJIeJOBATEIbHBIM U MapaJlJIeIbHBIM COETUHEHUEM 3JIEMEHTOB,
pa3nuyasi yCIOBHBIE OOO3HAYEHHUs AJIEMEHTOB 3JIEKTPUYECKUX Lemnell, MCHOoiIb30BaTh
CXEMBI M CXEMaTUYHbIC PUCYHKU M3YYCHHBIX TEXHHYECKUX YCTPOMCTB, H3MEPUTEIHHBIX
npruOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPHU PEUICHUH YUeOHO-TPAKTUYECKUX 3a]1aY;
NPUBOANTH TNPUMEPHl  (HAXOAUTh HWHEGOPMAIIMI0O O TMpUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (PU3MYECKHX 3HAHWM B TIOBCEJHEBHON JKM3HU MJid OOecreyeHUs
0e30macHOCTH TpU  OOpaIllleHHH ¢ TpUOOpaMU W TEXHUYECKUMHU YCTPOHCTBAMH,
COXpPaHEHHs 3/I0POBbS M COOJIIOJICHUS HOPM SKOJIOTHUECKOTO IOBEICHUS B OKPY>KaIoIIeH
cpene;

OCYIIECTBIISITh MOMCK HWHpopMmanuu (Qusndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIHO (POPMYJIMPYSI MOUCKOBBIA 3arpoc, Ha OCHOBE HMMEIOIIMXCS 3HAHUH U
CPaBHEHHUSI TOTIOJHUTENIbHBIX MCTOYHUKOB BBLACIATH MH(GOpPMALMIO, KOTOpas SBISETCS
MIPOTHUBOPEYNBOI MIIH MOXKET OBITh HEJIOCTOBEPHOM;

UCIIONIb30BaTh MPHU BBIMTOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JTUTEPATypy
buznyecKoro cofepxaHus, ClIpaBOUYHbIEe MaTepHalibl, pecypchl ceTH VIHTepHET, BIadeTh
npruéMaMH KOHCIIEKTUPOBAHUS TEKCTA, MpeoO0pazoBaHus HH()OPMAIK U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC IHCHMEHHBIE M KpATKHE YCTHBIE COOOIIeHUs, 00o00mas
MH(GOPMaLIMI0O U3 HECKOJIBKUX HMCTOYHHUKOB (U3WYECKOTO COJEp)KaHUS, B TOM YHCIE
yOJIMYHO MPEICTaBIATh PE3yIbTaThl IPOEKTHOMN WU UCCIIeI0BATENIbCKON IeATEIbHOCTH,
OpU 3TOM I'PaMOTHO MCIOJB30BaTh M3YUYEHHBIH MOHATUHHBIA ammapar Kypca (pu3mkw,
COIIPOBOKIATh BBICTYIJICHHE MTPE3CHTAIHCH;

IOpU BBINOJIHEHUU YYEOHBIX TPOCKTOB W HCCIENOBAaHMNA (PU3MUECKUX IPOLECCOB
pacripenienats O0S3aHHOCTH B TPYMIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aj[auyaMH,
CJIETUTH 32 BBINOJHEHUEM IUIaHa JEMCTBUIM U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLIEHHUBATH
COOCTBEHHBI BKJaJ B JIEATENbHOCTh TPYIIbI, BBICTPaUBaTh KOMMYHHKATHBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3pemiaTh KOH(IUKTHIL.



K konmy obyuenust ¢ 9 knacce npeaMeTHbIe pe3ynbTaThl HA YriyOJIE€HHOM YPOBHE JOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLIHXCS YMEHHIA:

HUCITIOJB30BATh ITOHATUA (CI/ICTeMa OTC‘IéTa, OTHOCUTCIBHOCTh MCXaHUYCCKOI'O IBUXXCHUA,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, MEXaHHUECKUE BOJIHBI, 3BYK, HH(Pa3BYK U
VIBTPa3BYK, JJIEKTPOMArHUTHBIE  BOJHBI, PEHTICHOBCKOE  W3Jy4YCHHE, IIKaia
AJIEKTPOMArHUTHBIX BOJIH, ICTOYHHUKH CBETa, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI
UCIyCKaHWS W TIOTJIONICHHMs, anb(a-, 0eTa- U raMMa-u3aydeHus, U30TOIbI, sSAepHAs U
TEPMOsIIEpHAsE SHEPTeTUKA) U CUMBOJIMUYECKUI SA3bIK (DPM3UKU MPU PEIICHUH YYEOHBIX U
MPAaKTUYECKHX 337139,
YBEpEHHO pa3nyarh sBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE TPSMOJIMHEHHOE
JBW)KEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE TaJeHHUE Tel,
JBW)KEHUE 10 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, PABHOBECHE MATEPHAIBLHOW TOYKH,
pEaKTUBHOE JBUKECHHE, HEBECOMOCTH, KOJIeOaTelIbHOE IBUXKEHHE (TapMOHUYECKUE,
3aTyxalollue, BBIHY)KICHHbIE  KoJeOaHMs), pPE30HAHC, BOJIHOBOE  JBIDKCHHE
(pactipocTpaHeHHEe W OTpaX€HWE 3BYyKa, HWHTepdepeHIus W AUPPaKIUsS BOJH),
NpPSMOJIMHEHHOE PACIpOCTpAaHCHUE, OTPaKEHHUE U TMPEIOMJICHHE CBETa, IOJHOE
BHYTpEHHEE OTpPaKEHUE CBETa, pa3lio’KeHHWE Oeoro CBeTa B CIEKTP W CIIOKCHHE
CIICKTPAJIbHBIX IBCTOB, €CTCCTBCHHAA PAANOAKTUBHOCTb, BO3BHUKHOBCHUC JIMHENYaTOro
CTEKTpa W3JIYYCHUs) 10 ONHCAHHI0O MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3NYECKUX SBICHHUI B OKpYXKalolleM Mupe (B
TOM 4HCIe (PU3NYECKUE SIBICHUS B MPUPOJAC: MPWIMBHI U OTJIMBBI, JBIKCHHE TUIAHET
ConHeyHon CUCTCMbI, PCAKTUBHOC JIBUKCHHUC JKUBLIX OPraHU3MOB, BOCIIPUATHC 3BYKOB
JKUBOTHBIMH, 3CMIJIICTPSACCHUC, celicMHYeCKHUe BOJIHBI, NOYHaMH, 3XO, NBCTa TCII,
ONTUYECKHE SIBJICHUS B  TIPUPOJAC, OHOJOTMYECKOE  JIEHCTBHE  BHAUMOTO,
yIbTPadUOIETOBOTO M PEHTTCHOBCKOTO H3ITyYCHHH, €CTECTBEHHBIH paJlOAKTHBHBIN
¢$oH, KoOCMHUYECKHE JTy4H, PaJl0aKTUBHOE U3IIy4YeHHE MPUPOTHBIX MUHEPAJIOB JeicTBUE
PaAMOAKTUBHBIX H3JIyYEHUHM Ha OpraHU3M ueloBeKa), IpHU OTOM IEPEBOAUTH
MPaKTUYECKYIO0 3a7a4y B Y4YEOHYIO, BBIJICTATH CYIIECTBEHHBIC CBOMCTBA (TIPH3HAKH)
(bU3UYEeCKUX SIBICHUM;
ONUCLIBATb U3YUYCHHBIC CBOIICTBa TE€II U (1)I/I3I/I‘-I€CKI/IC SABJICHUSA, UCIIOJIb3Ys (1)I/I3I/I‘-I€CKI/IC
BEJIMYMHBI (CPEIHssST U MTHOBEHHAs CKOPOCTh Tejla NMPU HEPAaBHOMEPHOM JBIDKCHHH,
YCKOpEHHE, IIEPEMELIEHNE TTPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKCHUU, YTII0Bas

CKOPOCTb, LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, Cuja TPEHHUs, CHJIAa YIPYTOCTH, CHIIA



TSKECTH, YCKOPEHUE CBOOOJHOrO MaJeHUs, BeC Telja, LEHTP TSHKECTH TBEPIAOro Tena,
UMITYJIbC TeJa, MUMITYJIbC CHJIBI, MOMEHT CHJIbI, MEXaHHuYecKasi paboTa M MOIIHOCTbD,
NOTEHLIMAJIbHAs PHEPIUs Tela, MOAHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIMAIbHAS
JHEPrusl CXKATOM NPYKMHBI, KWHETUYECKasi DHEPIus, MOJHAs MEXaHWYeCKas DHEpIus,
HEepUOJl U 4acTOTa KoJeOaHUil, Meproj MaTeMaTHYeCKOro M MPYKUHHOIO MasiTHUKOB,
JUIMHAa BOJIHBl, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBE€Ta, I10Ka3aTeib
NpPEJIOMIICHUSI Cpelbl), NMPU ONHCAHUHU TPABHIBHO TPAKTOBATh (PUIUUECKUN CMBICIT
UCTIONIb3YEMBbIX BEJIMYMH, MX 0003HAUCHUSI U €JMHULBI (PU3NUECKUX BEIMYUH, HAXOAUTh
(GopMyIbl, CBS3bIBAIOIIME JAHHYIO (DPU3MUYECKYIO BEIMYMHY C APYTUMH BEIMYMHAMU,
CTPOUTH TPaPUKH U3YUCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITHYNH;

XapakTepu30BaTh CBOWCTBA Tell, (PU3MUYECKUE SBJICHUS U MPOLIECCHI, UCTIONb3YS 3aKOH
COXpaHEHMsI DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMS, NMPUHLUI CYNEPIO3ULIHUN CHUII,
IIPUHLIAII OTHOCUTEIBHOCTHU [anuies, 3akoHbl HpI0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA,
TEOPEMY O KMHETUYECKOUN IHEPTuH, 3aKoH ['yka, 3akoH bepHyiu, 3aKkOHbI OTpakKeHUs 1
IPEJIOMIIEHUS CBETA, (POPMYITy TOHKOH JIMH3BI, IVIAHETAPHYIO MOJIENb AaTOMA, HYKJIOHHYIO
MOJIe]Ib aTOMHOT'O $Apa, 3aKOHBl COXPAHEHMs 3apsiloBOIO M MacCOBOTO 4YHMCEN IIPU
SJIEPHBIX PEaKIMsX, IPU 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro
MaTEMAaTHYECKOE BBIPAKECHHUE;

CTPOUTH (PU3UUECKHE MOAETH PEAIbHBIX 00BEKTOB, IPOLIECCOB U SIBIEHUH, BBIACTATH IIPU
9TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, MPOLECCOB, SBICHHM,
OPUMEHSATHh (PU3MUYECKHe MOJENH Uil OOBSICHEHUS! (PU3UUECKUX MPOLIECCOB U PEIICHUS
yueOHBIX 3a7a4;

OOBSCHATh (PU3MUECKUE SBJIEHHUS, IPOLIECCH] U CBOICTBA T€J, B TOM YUCIIE B KOHTEKCTE
CUTYalluil IPaKTUKO-OPUEHTHPOBAHHOIO XapaKkTepa, U penlaTb KaUeCTBEHHBIE 3aaul, B
TOM 4YHCJIEe TPEOYIOIINE YUCIEHHOTO OLIEHUBAHMS XapaKTEPHBIX 3HAYEHUN (PU3MUECKUX
BEJIMYMH, IIPU ITOM BBIOMPATh aJIeKBaTHYIO (PU3MYECKYIO MOJIEIb, BBISBIATh IPUYUHHO-
CJIEICTBEHHBIE CBSA3M U BBICTPANBATh JOIMYECKYIO LIEMIOYKY PACCYKIEHUHN U3 2—3 11aros
C OHopod Ha H3YyYEHHBIC CBOWCTBA (PU3MUECKUX SIBJICHUH, (PU3HMUECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacdy€THBIEC 3a/a4yM 10 M3y4aeMbIM TeMaM Kypca (U3MKH, BBIOMpast
aJIeKBaTHYI0 (U3MYECKYI0 MOJeNlb, C HCIOJIb30BAHUEM 3aKOHOB M  (opmyl,
CBSI3BIBAIOIIMX (DPM3NYECKHE BEJIMYMHBI, 3aIIMCHIBATh KPaTKOE YCIOBHE U pa3BEPHYTOE
peleHre 3a7auu, BISBIATh HEJOCTAIOIIUE WM U30BITOYHBIC JaHHbIE, 0OOCHOBHIBAThH

BBI60p MCTOHda pPCIICHHUA 3aJladr, HUCIOJb30BATH CIIPABOYHLIC JAHHBIC, NPHUMCHATH



METO/bI aHaIM3a Pa3MEPHOCTEH, UCIOIB30BaTh IpadUuecKue METObI PEIICHHS 3a/1ad,
IPOBOJIUTH MaTeMaTH4eCKUe MpeoOpa3oBaHus U pacy€Thbl, OLICHUBATh PEAUCTHYHOCTh
MOJIY4EHHOT0 3HaUCHUS (PU3UUECKOM BETMUUHBI U OTIPEACTATH pa3MEPHOCTh (pr3nyecKon
BEJIMYHHBI, TOJTyYCHHOH MPH PEIICHUH 33]1a4u;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh MPU TIOMOIIH (PU3HYECKHX METOJIOB,
W TpeyiaraTh OPUEHTHPOBOYHBIA CIIOCOO pEUICHHS, B OIUCAHHU HCCICIOBAHUS
pacro3HaBaTh MPOBEPAEMOE IPEAINONIOKEHHE (THUIOTE3y), OLIEHWBATH IMPABUIBHOCTD
Hopsi/IKa MPOBEACHUS HCCIeI0OBaHUS, HHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT;
TIPOBOJTUTH OITBITHI TIO HAOIOICHUIO (PU3UIECKUX SIBICHUH MM PU3UIECKUX CBOHUCTB TEIl
(u3ydeHue BToporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUS SHEPTUH, 3aKOHA COXPAHEHUS
UMITYJIbCa, ACWCTBUE 3aKOHAa BepHyIM ¥ BO3HHKHOBEHHE TOIBEMHOW CHIIBI KphLIa,
3aBUCUMOCTb IEPHOa KOJICOaHNH TIPY)KUHHOTO MassTHUKA OT MAacChI TPy3a U )KECTKOCTH
OPY)KUHBl M HE3aBUCUMOCTh OT aMIUIUTYAbl MajbIX KoJeOaHWH, NPsIMOIMHENHHOE
pacrpocTpaHeHHE CBETa, Pa3NoKEHHE OEJoro CBeTa B CIEKTp, HM3YYEHHE CBOMCTB
M300paXKeHHS B TUIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs MpeaMeTa B COOMparoIie
JIMH3€E, HaOJII0/ICHHE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB MU3IY4YeHHUs): (HOpMYIHpPOBATH
IpOBEPSEMOE TPEAINONIOKEHHE (THUIOTE3y) O BO3MOXKHBIX pe3yibTaTax HaOJI0IEHUH,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY M3 HW30BITOYHOrO Habopa o00opyroBaHUS,
OIIHCHIBATH XOJI OTBITAa U (POPMYITUPOBATH BEIBOJIBI;

NPOBOIUTHh TNPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX W3MEPEHUH, Ompeaenss CpeaHee
3HAYCHUE M3MEPSEMON BEIMYUHBI M OINPENENsisi MOTPEIIHOCTh PE3YJIbTATOB MPSIMBIX
W3MEPEHHI, 000CHOBBIBATH BHIOOD CIIoco0a u3MepeHus (M3MEepUTEILHOTO Iprbopa);
OPOBOIUTH KOCBEHHbIE HU3MEpEHUS (PU3MUECKUX BEJIWYMH (CpedHss CKOPOCTh U
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOIHOTO IaJCHHUS,
KECTKOCTh MPYXHUHBI, KOXPPHUIMEHT TPEHUS CKOJIbKEHMS, MeXaHHueckas paboTta u
MOITHOCTb, YaCTOTA U MEPUO]] KOJIeOaHHI MaTEMaTHUIECKOT0 U MPYXHUHHOTO MasSTHUKOB,
(GOKyCHOE paccTOsHUE cOOMparoleil JIMH3bI U e€ ONTHYECKas CHJIA, PaJHOAKTHBHBIN
(GoH) ¢ UCMOIB30BAHUEM AHAJIOTOBBIX W IU(POBBIX MPHUOOPOB: 0OOOCHOBBIBATH BHIOOD
METOJa  M3MEpEHUs, IUIAHUPOBaTh  H3MEPEHHUs, CaMOCTOATENbHO  cOOMpaTh
HKCIEPUMEHTAIBHYIO YCTaHOBKY, BBIYHMCIATh 3HAYCHHWE BEIUYMHBI M aHAIU3HPOBATH
NIOJTyYCHHBIC PE3YJIbTaThl, OLIEHUBAs MMOTPEITHOCTh PE3YIbTaTOB KOCBEHHBIX H3MEPCHHIA;
POBOJUTH JKCIIEPHMEHTAILHBIC HCCIICIOBAHUSI 3aBUCUMOCTEH (DH3UYECKUX BEIUYHH
(3aBHCHMOCTh TIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBIDKCHHH 0O€3 HavaIbHON

CKOPOCTH, 3aBUCUMOCTb CHJIbBI TPCHUA CKOJILXKCHHUA OT CHUJIBI HOPMAJIBHOI'O JAaBJICHMA,



nepuoAa KojeOaHWH MaTeMaTUYECKOTO MasTHUKAa OT JJIMHBI HUTH, OIpEIeNIeHUE
YCKOpEHHUsI CBOOOIHOTO MaJIeHHs], HCCIeJOBAHNE U3MEHEHHS BETMUMHBI U HAIIPABICHUS
WHAYKIIMOHHOTO TOKa, 3aBHCHUMOCTH YIJla OTPa)KEHUsS CBETa OT yIyia MaJCHUs, yria
IpeOMJIEHUsI OT yrja MaJeHus CBETOBOrO Jyda, MCCIEIOBAHHUE TPEKOB: M3MEpEHHE
SHEPTHH YaCTHIBI IO TOPMO3HOMY IyTH (10 (oTorpadusmM)): COBMECTHO C yUUTEIEM
dbopMynupoBaTh 3a7ady M TUNOTE3Y HCCIEAOBAHUS, CAMOCTOSITENHLHO IJIAHUPOBATH
UCCIICIOBAaHUE,  CaMOCTOSITEJIbHO  cOOMpaTh  SKCIEPHUMEHTAIBHYIO  YCTAHOBKY,
MPEJICTABIATh IOJYYEHHbIE 3aBUCUMOCTU (DM3MUYECKUX BEJIWYUH B BHAE TaOIUI] U
rpaduKoB, OIIEHUBATh MMOTPEIIHOCTH, JEJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;
coOuro1aTh MpaBuiia 0€30MacHOro Tpy/ia Mpu padboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;
XapaKTepU30BaTh MPUHIIMITBI JEHCTBHS U3YUYCHHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTMYECKUX MPOIIECCOB C OMOPON Ha MX OMUCAHUS (B TOM YHCIE: COUIOMETD,
JMaTYUKH TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHUS, paKeTa, AXOJOT, OYKH, MEPUCKOTI,
¢oroanmapar, MUKpPOCKOII, TEIECKOI, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP,
Kamepa BmuibcoHa), HCTHONB3ysd 3HAHUS O CBOWCTBaX (U3UYCCKUX SBICHUH |
HeoOXoauMble (hHU3MUECKHE 3aKOHOMEPHOCTH, HCIOJIB30BAaTh CXEMbl U CXEMaTUYHBIE
PUCYHKH H3YYCHHBIX TEXHHUYECKHX YCTPOHCTB, W3MEPUTENBHBIX MPHOOPOB U
TEXHOJIOTUYECKUX MPOIIECCOB MPH PEUICHUN Y4eOHO-TPAKTUUYECKUX 33]a4, ONTHYECKHE
CXEMBI JIJIsl IOCTPOEHUSI U300pakeHHI B MJIOCKOM 3epKajie U coOuparomien J1uH3e;
NPUBOAUTH TMPUMEpPHl (HAXOAWTh HWH(OpPMAIMIO O MpUMEpax) MPaAKTHUIECKOTO
UCIIONIb30BaHUsl (PU3MYECKMX 3HAHUN B TOBCETHEBHOM JKM3HM U1 oOOecreueHus
0e30macHOCTH TpH  OOpalleHHuH C TpuOOpaMu W TEXHUYSCKHMH YCTPOWCTBAMH,
COXpaHEHHs 37I0POBbsS M COOIIOJICHUS HOPM 3KOJOIMYECKOT0 MIOBEICHUS B OKpYKaroIei
cpene;

OCYIIECTBIISITh TMOUCK HHGMopMauuu Qundyeckoro coiepxanuss B IHTepHere,
CaMOCTOSITENILHO (pOPMYNTUpPYST TOMCKOBBIA 3alpoOC, HAXOJUTH IYTH OIPEAEICHUs
JIOCTOBEPHOCTH TIOJYy4eHHOW HH(OpPMAalMM Ha OCHOBE HWMEIOLIUXCS 3HaHUM H
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIb30BaTh TPU BBIMOJIHEHUU Y4YeOHBIX 3aJaHUil HAyYHO-TIONMYJSPHYIO JUTEPATypy
buznyecKoro coaep>kaHusl, CIpaBoOYHbIE MaTepuaibl, pecypchl ceTu HTepHeT, BianeTh
npuéMaMi KOHCIEKTUPOBAaHUS TEKCTa, mpeoOpa3zoBaHus WHGOPMAIUM W3 OJTHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE MH(OPMALIUU U3

HECKOJIBKHX HCTOYHHUKOB (bI/IBI/ILIeCKOFO COACpIKaHMA, HY6J'II/ILIHO MMpEaACTaBIATH



pe3yJIbTaThl NPOEKTHOM WIJIM MCCIEA0BATENbCKOW AEATEIBHOCTH IIPU 3TOM T'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIH TOHATUHWHBIA amnmapaT H3y4aeMoro pasjena (QHU3UKd u

COIIPOBOKIATh BBICTYIUICHHE TMpe3eHTalueil ¢ y4€ToM OCOOEHHOCTEH ayauTOpuu

CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

PaGouas mporpamma coctaBieHa ¢ yueToM padoueil mporpaMMbl BocriuTaHus. KiroueBbIMU BOCTIMTATENbHBIMU 3a7]auaMu SIBJISIOTCS:

1.

VYcTaHOBNIEHHE JOBEPUTENbHBIX OTHOIICHHH MEXKIy Y4YUTENIeM U €ro y4YeHUKaMH, CIOCOOCTBYIOIIMX IO3UTUBHOMY BOCHPHUSATHIO
yUYaIluMuUcsl TpeOOBaHUM M MPOCHO yUUTeNs, MPUBJICUCHUIO UX BHUMAaHUS K OOCYyXJIaeMOW Ha ypoke MH(pOpMalud, aKTHBH3AIMS UX
MO3HaBaTeIbHON ACATCIIBHOCTH.

Hcnonb30BaHWe BOCHUTATEIbHBIX BO3MOXKHOCTEM coepxaHus Yy4eOHOro mpeaMera depe3 JIEeMOHCTpAlMio JETSIM I[PUMEPOB
OTBETCTBEHHOTO T'Pa)KJAHCKOTO TIOBEJCHUS, MPOSBICHUS YEIOBEKOJIIOOUS M 100pOCepAeyHOCTH, uepe3 MOoA00p COOTBETCTBYIOIIHUX
YIPa)KHEHUM.

[IpumeHeHNe HA YpOKE MHTEPAKTUBHBIX (POpM pabOTHl yHaIMXCs: WHTEIUIEKTYalbHBIX UTP, TPYIIOBOM pabOThl WM paboThl B mapax,
KOTOpBIE y4yaT IIKOJIbHUKOB KOMaHIHOW paboTe M B3aUMOJIEHCTBHUIO C IPYTMMH AETbMH; CTUMYJIUPYIOT MO3HABATEIbHYI0 MOTHBAIUIO
IIKOJIbHUKOB.

[IpuBneueHne BHUMAaHUS NIKOJIBHUKOB K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YPOKE sIBJIEHUH, OpraHu3anus X paboThl ¢ MoJyyaeMoil Ha
YPOKE ColluaJibHO 3HAYUMOU HH(bOpMaHHCﬁ — WHUIIUUPOBAHUC €C OGC}’)KI[GHI/IH, BBICKA3bIBAHUSA YHAIIUMUCA CBOCTO MHCHUS 11O €C MTOBOAY,
BBIPa0OTKA CBOETO K HE OTHOIIICHUSI.

[ToOyxneHune MKOIHPHUKOB COOJTI0AATh Ha YPOKE OOIIETTPUHSATHIE HOPMBI TIOBEICHHUS, TIPaBUIIa OOIICHUS CO CTapIIUMU (TIeAarornaecKuMu

pabOTHHKAaMU) U CBEPCTHUKAMHM (YICHUKAMH ), TPUHITUTIBI YICOHON TUCITUTIIMHBI K CAMOOPTaHU3aIiH.



8 KJIACC

KosmnuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM
Ne ni/m Kontpoabusie  IIpakTuueckue (mudposbie)
nporpamMmmsl Bceero
padoThI paGoThI o0pa3oBaTe/ibHbIE
pecypchbl

Pa3gen 1. TensioBbie IBJICHUSA

1.1 CrpoeHue u cCBOWCTBa BELIECTBA 6
1.2 TerutoBbie MponEecchl 33 1 6.5
Hroro no pazneny 39

Pazgen 2. DiiekTpuyecKkue ¥ MArHUTHBIE SIBJICHUS

DneKTpUUecKue 3apsiibl. 3apsyKEeHHbIE Tela
2.1 9 1
U MX B3aUMOJEHCTBUSA

2.2 I1OCTOSIHHBIN JIEKTPUYECKUM TOK 31 1 10

2.3 MarHuTHEIE IBIICHUS 11 4

24 DJIEKTpOMAarHuTHAsI UHIYKIUS 7 1 1
Hroro no pazneny 58

Paszgea 3. [loBTOpUTEILHO-0000 1AM MOYJIb

3.1 [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 5

Hroro no pazgeny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 22.5




9 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontpoabnbie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexanuveckue siBJIeHUSA
MexaHnueckoe BUKEHUE M CIIOCOOBI €ro
1.1 30 1 4
OIMMCaHUA
1.2 BsaumonelicTBue Ten 18 4
1.3 3aKOHBI COXPaHEHUsI 15 1 2
Hroro no pazneny 63
Pa3zgen 2. Mexannueckue K0Je0aHUS M BOJHBI
2.1 Mexanuueckre KoneOaHus 8 3.5
2.2 MexaHn4eckue BOJHBI. 3BYK 10 3
Hroro no pazneny 18

Pa3znen 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

DNeKTpOMarHuTHOE 1oJjie u
3.1 6
ANEKTPOMArHUTHBIE BOJIHbI
Hroro no pazgeny 6




Pa3gen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOHBI paclpOCTPAHEHUSI CBETA 8
4.2 JInH3BI 1 onTHYECKHE TPHUOOPHI 6
43 Paznoxenue 6e10ro CBeTa B CIIEKTP 2
Hroro no pazneny 16

Pa3gen 5. KBaHTOBLIE fIBJICHUSA

5.1 Hcnyckanne u norjioneHne cBeTa aroMoM 4

5.2 CtpoeHne aToOMHOTO siApa 5

53 SnepHbie peakuuu 7 1
Hroro no pazneny 16

Pasnen 6. [loBTOpHTEIBHO-0

0o01mammii MOyJIb

MexaHuuecKHne SIBIICHHUS (HOBTOpI/ITeJ'H)HO-

ol 0000IIAIOIIHIT MOTYITb) ¢
TemnoBble  siBiieHUst  (TIOBTOPHUTEIHHO-

o2 0000IIAIOIIHIT MOTYITb) .
DNEeKTpOMarHuTHBIC SIBIICHHSI

o (TTOBTOPUTETHHO-0000IIAOIIHI MOIYITh ) .
CeeroBble  siBIeHHS  (TIOBTOPHUTEIHHO-

0.4 0000 MOJTYJIb) :

6.5 [ToBTOPHUTENEHO-0000IIAOIIINIT MOTYITH 4




Hroro no pazneny

17

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

22.5




ITHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIO)KEHUST MOJIEKYJIIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
; Mogaenu TBEpIOro, JKUAKOTO U .
ra3oo0pa3HOro COCTOSIHUH BeIlecTBa
Ypok-koHpepenmus "Kpucramimdeckue u
4 amopdusie Tena. ['paden. [lonyuenue 1
HMCKYCCTBEHHBIX aJIMa30B"
5 CmauvBaHMe U KallWJUISIPHOCTb. .
[ToBepXHOCTHOE HATSIKEHUE
6 BxomHol KOHTpOIb 3HaHUH O (DU3HKE 32 .
Kypc 7 KJacca.
. TennoBoe pacHIMpeHHE U CKaTHE .

TermmoBoe neuxxeHue. Temneparypa




TemnepaTypHBbI€ IIKaJIbI

BHyTpeHHsIst 3Heprus U crocoosbl eé

’ H3MCHCHUS
10 Buael Terionepenauu
Ypoxk-koHpepennus "Hcnons3oBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPHAIIOB
B I[EJIsIX dHEeprocOepexeHus"
KomnuectBo Temnortel. Y aeabpHas
12
TEILJIOEMKOCTh
VYpoxk-uccienoanue "[IpoBepka runoresnl
3 JIMHEWHON 3aBUCUMOCTH UINHBI CTOJIONKA
JKUJKOCTH B TEPMOMETPHUYECKOM TpyOKe OT
TeMIeparypbl”
YpaBHEeHHE TEIJIOBOTO OanaHca.
14 TemiooOMeH U TEIJIOBOE pPaBHOBECHE.
3akoH HproTrona—PuxmMana
JlaGopatopHnas pabora "HccnenoBanue
15 SIBIIGHUS TETUI0OOMEHA TIPY CMEIIUBAHUH
XOJIOJTHOM Y Topstueit BOAbI"
16 Pemenue 3agau no reme "TemnooOMeH u

TEIJIOBOE paBHOBecHe"




17

JlaGopatopHas pabota "OnpezneneHue
KOJIMYECTBA TEILIOTHI, TOJY4CHHOTO BOJION
IPH TEIIIO0OMEHE ¢ HarPeThIM

METaJUIMYECKUM [UIUHAPOM"

18

[InaBienune u oTBEpAEBAHUE
KpI/ICTaJIJII/I‘-IeCKI/IX BCIICCTB. yI[eJIBHaSI

TCIIJI0TA IIJIaBJICHUA

19

Pemenue 3agay mo reMme "Ilnasnenue u

OTBEpAECBaHUE KPUCTANINYECKUX TEN"

20

JlaGopaTtopHnas pabota "Onpenenenue

yAEJIbHOU TEIIOTHI MIJIaBICHUS JIbaa"

21

VYpok-uccnenopanue "CpaBHeHHE
MMPONLECCCOB IIIABJICHUA KPUCTATININYCCKUX
TENI U pa3sMATYeHUs [IPU HarpeBaHUU

amopdHbIX Ten"

22

[TapooOpa3zoBaHue 1 KOHCHCAIIHSI.

Hcnapenue

23

Kunenue. yI[eJIBHaH TEIJI0Ta
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEPaTyPhl KUIIEHHSI OT aTMOC(HEPHOTO

aBIIEHUS




Pemenue 3agay mo teme

o "I[TapooOpazoBanue u kuneHue"
Ypok-uccnenoBanue "OObsICHEHNE
25 3aBUCUMOCTH TeMIEPaTypbl KUTIEHUS OT 1
naBieHus"
26 HaceleHHbIil 1 HEHACHILEHHBIA Hap.
Brnaxnocts Bo3myxa

BitasxxHOCTB BO311yXa U €€ U3MEPECHHUE.
27 JlabopaTtopHas pabota "Onpeznenenue 0.5

OTHOCUTEIBHOW BIQXKHOCTH BO3ayxa'
28 Pemrenue 3agad mo reme "BnaxxHocTh"

Pemrenue 3anad u ananu3 cuTyanui,
29 CBSI3aHHBIX C SIBJICHUSIMU UCIIAPEHUS U

KOHJIEHCAIlH

DHeprus TOIMBA. Y IeJbHas TEIIoTa

30
CropaHus
31 [TpuHIMIBEI PaOOTHI TETIOBBIX IBUTATENCH
1 [TapoBast TypOuHa. JIBuraTens
BHYTPEHHETO CrOpaHus

33 KIIJI TenmoBoro aBurares




Pemenue 3amgad mo teme "KII/] TertoBoro

34
nsurareis"”
3 Ypok-koHpepeHus "TemnnoBsie JBUTATETN
Y 3a11uTa OKpysXaroieu cpeapb”
36 TennoBbie MOTEPH B TETIOCETAX
3aK0H COXpaHEHUs U TIPEBPAIICHUS
37 SHEPIUH B MEXAHUYECKUX U TETLJIOBBIX
npoiieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
38 teme "TeruoBsie siBeHus. Mizmenenne
arperaTHbIX COCTOSIHUM BemecTna'
KonTtponsHas padora o Teme "TemioBsie
39 siBJIeHUs. MI3MeHeHune arperaTHelx
COCTOSIHMU BenrecTBa"
40 Onektpusanus Ten. [[Ba pona 3apsioB
VYpok-uccnenoanue "HccienoBanue
41 CHOCO0OB Pa3IMYHBIX BEIIECTB
Ha?JIEKTPU30BbIBATHCS"
" B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH

Kynona




Onexrpuueckoe nojue. Hanpsok€HHOCTD

43 anekTpudeckoro noj. [Ipunimn
CYTIEPHO3UIINH JEKTPUUECKUX TOTEeH
14 Hocurenu snekTpudeckux 3apsaoB.
DneMeHTapHbId 3apsia. CTpoeHue atoMa
45 3aKOH COXpaHEHMsI PIEKTPUUECKOTO 3apsiia
[IpoBOIHUKHU, TUATIEKTPUKHU U
46
MOJIYITPOBOJTHUKHU
47 Ypok-koHpepeHus "IaeKTpu3anus B
TOBCEIHEBHOM KU3HU"
48 Pemenue 3aga4d mo teMme "3akoH
COXpaHEHHUsI NEKTPUUYECKOro 3apsiaa”
49 DnekTpuyeckuit Tok. IcTouHnKu
3JIEKTPUUYECKOTO TOKA
Vpok-uccnenoanue "HccienoBanue
50 JIEUCTBUA JIEKTPUYECKOTO MOJIA Ha
MIPOBOJIHUKHU U TUDJIEKTPUKH"
51 DJIEKTPUYECKU TOK B METAIIIaX
52 DJIEKTPUYECKUI TOK B )KUIKOCTSIX U ra3ax
53 DnexTpuueckas Lenb
54 Cuna Toka. AMnepmerp




55 DnexTpuueckoe HanpsikeHue. Bonbtmerp
Jlaboparopuas padota "COopka u
56 WCTIBITAHUE DJIEKTPUYECKON LENH
ITOCTOSIHHOT'O TOKa"
57 3aBUCUMOCTE CUJIBI TOKA OT HaIpsKCHUA.
3akoH OMa AJ1 yyacTKa Lenu
JlaGopatopHnas pabora "HccnenoBanue
53 3aBHCUMOCTH CUJIBI TOKA, IPOTEKAIOIIETO
gyepes pe3ucTop, OT HAMPSKEHHS Ha
pe3ucTOpe U CONPOTUBIIEHUS pe3ucTopa’
5 DNEKTPUUECKOE COMTPOTUBIICHHE.
VYV ienbHO€E CONPOTUBIICHUE
60 JlabopatopHas pabota "OnpezneneHue
YAEIBHOTO CONMPOTUBIICHUS MPOBOIHUKA"
Pemrenue 3amau no reme "DieKTpUUECKOE
61 CONIPOTHUBJICHHE. Y ACIBHOE
COnpoTHUBIEHUE"
62 Pemenue 3anay no teme "3akon Oma"
6 [TocnenoBarenbHOE U apaIIeNbHOE
COCMHEHUS MPOBOIHUKOB
6 JlaGopatopnas pabora "IIpoBepka mpaBuia

CJIOYKEHUs HANIPSKEHUN IIpU




MocCJICA0BATCIIbLHOM COCIUHCHUHN ABYX

pe3ucropon"

65

Pemtenue 3agad mo reMme
"[TocnenoBarenbHOE M TapaIeIbHOE

COEMHEHMS TPOBOJHUKOB"

66

JlaGopatopnas pabora "IIpoBepka mpaBuia
JUTSL CHJTBI TOKA TIPH TIapajlieIbHOM

COCAMHEHHUH PE3UCTOPOB"

67

Pemenue 3amau Ha mpuMEHEHNE 3aKOHA
Oma 111 pa3IuyHOTO COCTMHCHHUS

MIPOBOJHUKOB

68

OJIC v BHyTpEeHHEE CONPOTUBIICHUE
HUCTOYHHUKA TOKa. 3akoH OMa 11 ITOJIHOHN

IeITH

69

Pemenwne 3agau o teme "DJ1C,
BHYTPEHHEE CONPOTHUBICHUE HCTOYHUKA

ToKa. 3axkoH Oma i1 mojaHou uenu"

70

JlaGopatopHas pabora "OnpezneneHue
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS

HCTOYHMKA TOKA"

71

[TpaBuna Kupxroda




72

Jlaboparopnas padota "IIpoBepka mpaBu

Kupxroga"

73

Ypok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEpPHBIX XAPAKTEPUCTUK HEITHHEHHBIX

SJIEMEHTOB"

74

Pabota snexkrpudeckoro Toka. MOIIHOCTb

OJICKTPHUYICCKOI'0 TOKa

75

JlaGopatopHas pabora "OnpezneneHue
PabOThI U MOLITHOCTH DJICKTPUIECKOTO

TOKA"

76

3akoH JIxoynsa-Jlenna. [Torpedutenu
aneKkTpuyeckoro Toka. Koporkoe

3aMbIKaHHUE

77

Ypok-koupepennus "O0bsicHEHUE U
MIPUHIUI JEHCTBUS JOMAITHUX

3JIEKTpOHArpeBaTeIbHBIX TPUOOPOB"

78

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "DIIEKTPUYECKHUE 3apsIbl.
3apsKEHHBIE TENA U UX B3aUMOACHCTBHUSL.

[TocToAHHBIN 2JIEKTPUUECKUN TOK"

79

KonTtponbHas pabora no Teme

"DnexTpuueckue 3apsaabl. 3apsHKEHHbBIE




Tena U ux B3auMoaeicTsus. I1locTOIHHBIN

AJIEKTPUYECKUM TOK"

80

IlocTostHHBIE MAarHUTEHL. MarHuTHOE MOJIE
3eMiIH U €ro 3HaUeHUE JUIA KU3HU Ha

3emie

81

Ypok-uccnenosanue "M3ydenue
MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB
IpU X 00BETMHEHUH U pa3/IeIeHUH.
BI/I3yaJ'II/IBaI_[I/I$I ITOJIA ITOCTOSAHHBIX

MaraurTon"

82

OmnsIT Opcrena. MarauTHoe noje

QJICKTPHUYICCKOI'0 TOKa

83

OneiT AMiniepa. MaraHuTHoOE o€ KaTyIiKu
¢ TOKOM. [IpuMeHeHune 31eKTpOMarHiuToB B

TCXHHUKCE

84

Cuna Ammnepa u onpeneneHue eé

HaIlpaBJICHU A

85

Pemenue 3anau no teme "Cuita Amrnepa u

olnpezaeneHue e€ HanpasieHus"

86

BJ'ICKTPO,Z[BI/IFaTeJ'II) ITOCTOAHHOI'O TOKA.

Hcnonbs3oBanue dI€KTpOABUTATENICH B




TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOPTE

87

JlaGopatopHnas pabora "H3yueHue
JEeHCTBUSI MATHUTHOTO TIOJISl HA IIPOBOTHHK

¢ TOKOM"

88

VYpoxk-koHpepenuus "[Ipakruyeckoe

MIPUMEHEHUE AIIEKTPOABUraTeein"

&9

JlaGopatopHnas pabora "KoHcTpyupoBanue

1 U3y4deHue paboThl dJIEKTPOABUTATENIS "

90

JlaboparopHas pabota "M3mepenne KI1J]

AJIEKTPOJIBUTATEIbHON yCTAaHOBKH"

91

OmnsiTel @apanes. 3akoH
3JIEKTPOMAarHUTHOM MHAyKUuU. [IpaBuio

Jlenna

92

VYpok-uccnenosanue "MccnegoBanue
W3MEHEHH 3HAUYCHUS ¥ HATIPaBJICHUS

WHIYKIIMOHHOTO TOKa"

93

Pemenue 3agau no reme "3akoH
3JIEKTPOMArHUTHOM MHAYKIMU. [IpaBuiio

Jlenma"

94

Onektporereparop. CrocoObl MOTydeHUs

AJIEKTPOIHEPTHU




Ypok-koH(pepeHIus "DIeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPTHH.

95 1
[Tpo6mems! sxooruu. TormuBHBIC
3JIEMEHTHI U 3JIeKTpoMoOmIn"
[ToaroToBka K KOHTPOJILHOM paboTe MO
96 1
TeMe "DJIeKTPOMAarHUTHBIE SIBJICHUS"
KontponpHas padoTa "DIeKTpOMarHuTHHIE
97 1
saBiIeHUS"
Pabora ¢ Texctamu o Teme "TermioBbie
98 1
saBieHUS"
Pabora ¢ TekcTamu Mo TemMe
99 "DneKkTpuyuecKue 3apsabl. 3apsSKEHHbIC 1
Tejla ¥ UX B3auMojaeuncraue"
Pabora ¢ Tekctamu o Teme "TlocTosTHHBIN
100 1
AJIEKTPUYECKUM TOK"
Pabora ¢ Tekctamu o Teme "MaruuTHbIE
101 1
saBieHU"
Pabota ¢ TekcTaMH 110 TEME
102 1
"DneKTpOMarHuTHas UHAYKIUA"
OBIIEE KOJIMYECTBO YACOB I10
102 22.5

[MPOI'PAMME




9 KVIACC

Koan4yecTBo 4acoB

Jlata JJIeKTPOHHbIE
Ne n/m Tema ypoxa Koutponbubie IIpakTuyeckue uugposbie
p p U3y4YeHHUs!
Bcero
padoThI padoTsI o0pa3oBaTe/IbHbIE
pecypchbl
Mexannueckoe aBuxkeHue. MarepuaibHas
1 Touka. CriocoObl ONMUCAHKSI MEXAHUYECKOTO 1
JBYKEHUS
Cucrema orcuera. OTHOCUTENBHOCTh
2 1
MEXaHUYECKOTO JIBM)KEHUS
BekTopHble BeUUYMHBI, ONEpalvy C
BEKTOpaMH, IPOEKIIMH BEKTOpOB. Paguyc-
3 1
BEKTOpP MaTe€pUaIbHOU TOYKH,
IIEpEMELIEHUE HA IIIIOCKOCTH
4 PaBHOMEpPHOE TPAMOIIMHEHOE IBUKEHUE 1
Pemenue 3anau no teme "PaBHOMEpHOE
5 1

MPSMOJIMHETHOE IBUKEHHE"




Bxonnoit korTpOIs B hopmate OI'D 3a

Kypc ¢pu3uku 7-8 Ki1accos.

AHanu3 KOHTPOJILHON pabOTHI.

HepasHOMepHOE NpsMOIUHENHOE
nerkeHue. CpenHsisi ¥ MTHOBEHHAs
CKOpPOCTb T€JIa IPU HEPABHOMEPHOM

JABUXKCHUU

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE

JIBUOKEHUE. Y CKOPEHUE

10

CKOpOCTh paBHOYCKOPEHHOTO
npsAMOJIMHEHHOTO NBMkeHus. [ papuk

CKOpPOCTH

11

Pemenue 3agau no reme "CKopoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO

nByxeHus"

12

[epemernienue mpu paBHOYCKOPEHHOM

HpHMOHHHCﬁHOM JABMXXCHUH




13

JlaGopatopnas pabota "Onpexnenenue
YCKOPEHUsI Tella IPH PaBHOYCKOPEHHOM

IBUKEHHUU 110 HAKJIOHHOM MI0CKOCTH"

14

Pemenue 3amau no reme "llepemenienue
IIPY PaBHOYCKOPEHHOM NPSAMOJIUHEHHOM

nBIOKeHUN"

15

JlaGoparopHas pabota "HccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBHXKEHHH 0e3

HavaJbHOU ckopocTu"

16

I'paduueckas MHTEpIIPETAIUS YCKOPEHHUS,
CKOPOCTH, POMACHHOIO IIyTH U
NIEPEMELICHUS ISl IPSAMOJIMHEHHOTO

JIBUKCHUS

17

Pemenue 3anau o teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHUsI, CKOPOCTH,
MPOIIEHHOTO IyTH U NEPEMEILEHUS IS

OPSIMOJIMHEMHOTO IBH>KEHUS "




Yckopenue cBob6oaHOrO nagaeHust. OMbITH

18
TI'annnes
Pemenue 3agad no reme "Yckopenue
19
cBoOOHOTO MMaxeHus"
JIBmxeHue tena, OpOIIEHHOTO MO YIJIOM K
20
TOPU30HTY
Pemenue 3agau no reme "J[BuxkeHue tena,
21
OpOIICHHOTO TIOJT YTJIOM K TOPU30HTY"
Pemienne 3agay mo teme " J[BrokeHue MO
22 JIEHCTBUEM YCKOPEHHUS CBOOOHOTO
nageHus"
[TpakTuKyM™ pemieHus 3aaa4 1Mo TeMe:
23 «/IBUXKeHHE Mo IEUCTBUEM YCKOPEHUS
CBOOOIHOTO MAIECHUS
24 JIBM>KEHUE MO OKPYKHOCTH
JIuneitHas u yrioBasi CKOpOCTb, IEPUOJT U
25

qacToTa




CKOpoOCTb U YyCKOPEHME IIPH IBUKEHUU 110

26
OKPY>KHOCTH

Pemenne 3agau o tTeme "JIBrokeHue 1o

27
OKpy>XHOCTH"

VYpok-koHpepennus "PacrnosnaBanue u

28 npuOIMKEHHOE OMUCaHNE Pa3IMYHbIX
BHUJOB MEXaHUYECKOI'0 NBIKEHUS"

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

29 TeMe "MexaHndeckoe IBIKEHHUE U
CrocoObl ero onucaxHus"
KonrponsHas pabora o Teme
30 "MexaHH4YeCKOe IBYKEHUE U CIIOCOOBI €ro
onrcanus"
31 IIepBbiit 3ak0oH HproToHa. Bexktop cuibl
Bropoii 3akon HeroToHa.
32
PaBHozelicTByIOImAs cuiia

Tpetnii 3akon Herotona. Cynepno3unus

33

CHIJI




34

Cuna ynpyroctu. 3akoH ['yka

Pemenne 3agay mo teme "Cuia

35
ynpyroctu"
JlaGopatopHas pabota "HccnenoBanue
3aBUCHUMOCTH CHJIbI YIPYTOCTH,
36
BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaruu npy>KuHb!"
37 Cuia tpenust. KoadpunmenT tpenus
Jlabopartopnast pabora "Onpenenenue
38
Kod(pUIIMEHTa TPEHUS CKOIBKCHUS"
JlaGopatopHas pabota "HccnenoBanue
39 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUSI OT
CUJIbI HOPMAJIBHOTO JIaBJIeHUs"
JIBI>KEHUE TeJ M0 OKPYKHOCTHU O[T
40
JeCTBEM HECKOJIBKUX CHJI
41 3axkoH bepnymm u noxsEMHas cuiia Kpblia
4 VYpoxk-koHpepennus "CoBpeMeHHbIE

JICTATCJIbHBIC aIllllapaThbl, CyJla Ha




MOJIBOJHBIX KPBUTBSIX, aHTUKPBUIO HA
CKOPOCTHBIX aBTOMOOUJIISIX. [IBUKeHHe

1oe3/1a Ha MarHUTHOM mofyike"

Cuna TSHKeCTH U 3aKOH BCECMHUPHOT'O

43
TATOTEHUS
JIBrKeHue Tea BOKPYT TPaBUTALIMOHHOTO
44
ueHtpa. [lepas kocMuyeckast CKOpocThb
45 HeBecoMocTb 1 neperpy3ku
PaBHOBecHE MaTeprUabHOM TOUYKH.
46
AOGComoTHO TBEPOE TEIIO
47 MowmeHnT cunsl. [IpaBuno MoMeHTOB
VYpok-uccnenoanue "OmnpeneneHne
48
LIEHTPA TAKECTU Pa3IMUHBIX Ten"
Nmnynsc Tena. 3menenne uMirynsca.
49 HNMnynsc cunsl. YIpyroe u Heynpyroe

B3aMOJIENCTBUE




3aKOHEI U3MCHCHHS U COXpaHCHU A

50
UMITyJbCa
51 PeaktuBHOE NBHXKEHUE
Pemenue 3agau no reme "3akoH
52 COXpaHEHUs UMITylbca. PeakTuBHOE
nBHKeHHue"
53 Mexannueckasi paboTa U MOIITHOCTh
ab0Ta CHIIBI TSHKECTH, CHITBI OCTH U
Pa6 , ynpyr
54
CHWJIBI TPEHUS
JlaGopatopnas pabota "Onpeznenenue
paboThI CHITBI TPEHUS TIPU PABHOMEPHOM
55
JBHKEHUH TeJa 10 TOPU30HTATbHON
nosepxHoctu"
56 CBs13b HEPTUHU U pabOTHI
JlaGopatopnas pabota "Onpexnenenue
paboThI CUJIBI YIIPYTOCTH MPH MOABEME
57

T'py3a ¢ UCIIOJIB30BAHUEM HCTIOABHUIXHOI'O U

[IOABMKHOTO OJIOKOB"




58

[ToreHimanpHas 3HEprust

59

Kunernueckas sneprus. Teopema o

KMHETUYECKOU dDHEPrUU

60

3aKOH N3MEHEHHUS U COXPAHEHHUS

MEXaHUYECKON YHEPTUU

61

Pemenue 3agad mo reMme "3aKOHBI
N3MCHCHUA U COXpaHeHI/ISI MexaHI/I‘IeCKOfI

sHeprun"

62

[ToaroToBka K KOHTPOJILHOM paboTe MO
TeMme "B3auMoneiicTBre Tel. 3aKOHEI

coxpaHeHus"

63

KontponbHas padoTa mo teme
"BzaumoaenicTBre TeN1. 3aKOHEI

coxpaHeHus"

64

KonebarenpHoe aBmxenne. OCHOBHBIE
XapaKTepUCTUKHU KoyeOaHUil: mepuo,

qaCToTa, aMIUINTyda




MareMaTUu4ecKuil U Py KUHHBII

MasTHHUKH. JlabopaTtopHas padbora

65 0.5
"HccnenoBanue 3aBUCUMOCTHU IEPHOJIA
KoJieOaHUH Tpy3a Ha HUTH OT JIJTUHBI HUTH"
JlaGopatopHas pabota "HccnenoBanue
66 3aBUCHMOCTH TIEpHOJ1a KoJeOaHmit 1
IPYXKMHHOI'O MasiTHUKA OT Maccel rpys3a”
67 lMapmoHnueckue koneGaHus
Jlaboparopnast padota "U3mepenue
68 1
YCKOpEeHUs: CBOOOHOTO NaieHus"
3aryxatomue Konebanus. BeiHy)/1eHHbIC
69
kosnebanus. Pezonanc
[IpeBpatienue sHepruu npu
70
K0J1e0aTeIbHOM JIBHKCHUU
VYpok-uccnenosanue "[Iposepka
71 HE3aBHCUMOCTH Iepuo/ia KosuebaHuii rpysa, 1

MOJBEIICHHOTO K JIEHTE, OT Macchl rpy3a"




MexaHudecKkue BOJIHEL: MMPOAOJIBHBIC U

72
MOTICPEYHbBIE

CBoiicTBa MEXaHHYECKHUX BOJIH. JlmrHa
73

BOJIHBI U CKOPOCTh €€ pacipOoCTpaHeHus

Ypok-uccnenosanue "HabmroneHue
74 uHTepdepeHu u qudpakuy BOJIH Ha
MOBEPXHOCTH BOJBI"
VYpok-koHpepenuus "MexaHnueckue
75 BOJIHBI B TBEPAOM Tene. CelicMUYecKue
BOJIHBI"

3Byk. PacnipocTpanenue u oTpakeHue

76
3BYyKa
77 Pemenue 3anau no teme "3Byk"
Ypok-uccienoBanue "IKCIEpUMEHTAIbHOE
78 OIpeIEJICHUE TPAHULL YACTOTHI CIIBIIIUMBIX
3BYKOBBIX KoJieOaHMi1"
I'pomMKOCTb 3ByKa U BHICOTA TOHA.

79

AKYCTHYECKU PE30HAHC.




VYpoxk-uccnenoanue "Habmonenue u

80
00BSICHEHHE aKyCTHYECKOT0 pe3oHaHca"
Nudpas3syk u ynprpazByk. Kondepenmms
81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHIX"
DJIEKTPOMArHuTHOE TOJIE U
82
ANEKTPOMArHUTHBIE BOHBI
83 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koupepennus "lkama
3JIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue
84 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
cBs3u. Panmonokanus. Kocmuueckas
CBSI3b"
Pemenue 3a1a4y Ha onpeeneHre YacTOThI
85
Y JJTUHBI 3JIEKTPOMArHUTHOM BOJIHBI
DJeKTpOMarHuTHas MpUpo/ia CBETa.
86

CxkopocTb cBeTa




BoHoOBEIE CBOMCTBA CBETA:

87
uHTEephepeHIHs U AudpaKus

JlyueBas MoJienb CBETa U reoMeTpUYecKas

88
onTuka. MIcTouHHMKu cBeTa

[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.

89
3armenus Connua u JIyHsl
90 3akoH oTpaxeHus cBera. [mockoe 3epkaiio
[TocTpoenne n300pakeHHiA,
91
c(hOPMHUPOBAHHBIX 3€PKATIOM

IIpenomiieHne cBeTa. 3aKOH NPEIOMIIEHUS

92
cseta. [lonHOE OTpakeHue ceeTa.
JlaGopaTtopHast padota "HcciaenoBanue

3aBUCHUMOCTH yTJIa IPEIOMIICHHUS OT yria

93
MaJCHKsI CBETOBOTO JIyya Ha TPaHMIIE
«BO3ITYX-CTEKIJIO»"
VYpoxk-uccienopanue "AHanu3 u

94

O0BSICHEHHE ONTHYECKOro MUpaxa"




VYpok-koudpepenuus "McnonapzoBanue

95 MOJIHOTO BHYTPEHHETO OTPaXKECHHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3L"
96 JIun3a, X0 ydeil B TUH3E
97 ®opmysa TOHKOH JINH3bI
JlabopaTtopnast pabora "Onpenenenue
98 (hOKYCHOTO PacCTOSTHUS 1 ONTHYECKOMH
CHJIBI COOMPAFOIICH JTNH3BI"
[Tonyuenue n300pakeHH C ITOMOIIBIO
99
coOuparolel U pacceuBaroIIeH JINH3
Ypok-koHpepennus "[IpuHnmn neiicTBus
100 ONTUYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckon, poroanmapar)"
I'ma3 kak onruyeckast cucrema.
101
bau3opyKkocTh U JalIbHO30PKOCTh
Pasnoxxenue 6enoro ceera B CIEKTp.
102 Omneitel HetoTona. Crnoxxenue

CHEKTpaJbHBIX 1[BETOB. Jluciepcus cBeTa




Ypok-npaktukym "HaGnronenue u

00BsCHEHHE OIBITOB 110 Pa3I0KCHUTO

103

oenoro cBera B criekTp. [lomyuenue 6enoro

[IBETA NP CJI0KEHUHU LIBETOB"
OmnbiThl Pesepdopna u muianerapuas
104
MOJIENb aToMa
IToctynatel bopa. Moneins aroma bopa.

105

VcniyckaHue 1 MOIJIOIEHHE CBETa AaTOMOM.
106 KBanTsl. JInHeliuaTbie CIEKTPhI

Ypok-npaktukym "Habmronenue
107 CIUIOLIHBIX U JIMHEHYATBIX CIIEKTPOB
W3JIyYEHHUS U UCITYyCKaHUA"

PannoaktuBHOCTH. Anbda-, 6eTa- 1 raMma-

108
U3Ty4YEHUs
Crpoenue atomHoro siapa. Hykinonnas
109
MOJIeNIb aTOMHOTO si/Ipa

110 PannoaktuBHble npeBpamenus. M30Tomnsl




111

ITepuon nonypacnana

VYpoxk-konpepennus "JleiicTue

pPaarOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha )KHUBBIC

112
OpraHMU3MBl. 3alUTa OT PaAMOAKTUBHOIO
n3nydeHus"
SnepHble peakiu. 3aKOHbI COXPAHEHUS
113
3apsI0BOIO U MacCOBOTO YHCET
DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
114
MAaccChl U SJHEPTUH
Pemenue 3agau no reme "SAnepueie
115
peakuuu. JHeprus cBsizu"
Peakuuu cunTe3a u nenaeHus saep.
116
Wcrounuku sneprun ConHua u 3BE371
VYpok-koHpepenuus "SnepHas sHepreTHKa.
117 DKOoJIOTHYecKre mpoodIeMbl SIEPHOH

SHEpreTuKu"




[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

118 teMe "Konebanus 1 Bonubl. CBETOBBIE U
KBAHTOBEIE SIBJICHUA"
KonTponsHas padora o teme "Konebanus
119 1 BOJIHBI. CBETOBBIE U KBAHTOBEIE
SIBJICHUA"
PemreHne pac4eTHbIX 110 TEME
120
"MexaHndeckoe aBrKeHue"
Pemenue pac4eTHBIX M KaYECTBEHHBIX
121
3ama4d mo reMe "B3aumonericTBue Tea'"
Pemenne pacueTHBIX U KAU€CTBEHHBIX
122 3aJ1a4 110 TeMe "3aKOHbI COXpaHEHUS
SHEPruyu U UMITysbca”
JlaGopaTopHbie pabOTHI 110 TEME
123
"MexaHndeckoe aBrKeHue"
JlaGopaTopHbie pabOTHI 110 TEME
124

"B3zaumonaencreue Tea"




JlaboparopHsie paboTsl 1o Teme "IIpocTeie

125
MeXaHU3MbI"

Pemenue pacyeTHBIX M KaYECTBEHHBIX
126

3a7a4 no teme "TeroBsie mpoiecch”

Pemenue pac4eTHBIX M KaYECTBEHHBIX
127

3ama4d mo reme "BiaxxkHOCTB"

Pemenne pacueTHBIX U KAY€CTBEHHBIX

128 3anau o teme "KIIJ[ TernmoBbix
nBurareaeii”

Pemenue pacyeTHBIX M KaYECTBEHHBIX

129 3a/1a4 1o TeMe ""3aKOHBI HOCTOSTHHOI'O
TOKa"

Pemenue pac4eTHBIX M KaYECTBEHHBIX

130
3anay o reme "KIIJI anexTpoycranoBok"
JlaboparopHbie pabOThI 10 TeMe "3aKOHBI
131
IMOCTOSIHHOTO TOKa"
JlaGopaTopHbie pabOTHI 110 TEME

132

"CBeTOBEI€ gBiIcHUSA"




PaGota ¢ Tekctamu o teMme "3aKOHbBI

133 1
COXPAHEHHUS B MEXaHUKe"
134 Pabora ¢ Texkcramu o teMme "KoseOauus u .
BOJIHBI"
135 Pabora ¢ Tekcramu o teMe "CBeTOBEIE .
SABJIEHUS"
136 Pabora ¢ Texcramu no treme "KBanTtosas u .
snepHas puzuka"
OBHIEE KOJIMYECTBO YACOB I10
136 22.5

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET
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