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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJIOKEHUI 1 TpeOOBaHUHN K pe3yJabTaTaM OCBOCHMs Ha yrilyOJEHHOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copnepxanue nporpaMmsl 10 (U3MKE HAIpPABICHO Ha YJOBJICTBOPEHHE MOBBIIIEHHBIX
3alpoCcoB O0yYarOIUXCsl, CTpeMsIuXcsa K 0osee riy0OKOMY OCBOCHUIO (DU3NYECKUX 3HAHUH, U
Ha (opMupOBaHHE ECTECTBEHHO-HAYYHOW TIPaMOTHOCTH oOyuarommxcs. B mporpamme mo
¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOro mpeamera B peanusanuu TpedoBanmii ®I'OC
OOO k nuaHUpyeMbIM JMYHOCTHBIM M METalpPEIMETHBIM pe3yjbTaraM OOy4YeHMs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O
o01ero o6pa3oBaHusI.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTrepualia Io rojam
oOyueHust (1o Kjaccam), HpeasaraeT IPUMEPHYIO IOCJIEJOBATEIbHOCTh H3YYEHHUS TeM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS HPEAMETHOIO COJEpXKaHUA M yu€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEITO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.

®dusnka ABISETCS CUCTEMOOOPa3yOLUUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoi reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, NpeAOoCTaBisieT Haubosee sICHble 00pa3lbl NPUMEHEHHMs HAydHOIo MeToja
IIO3HAHUS, TO €CTh CII0C00a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa U3 TNaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuIero oopa3oBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM UM HHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuenne ¢u3nkn Ha yriayOJE€HHOM YypOBHE TMpenrojiaraeT YBEPEHHOE BIIAJICHUE
CJIEIYIOIIUMH KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:!

Hay4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOI'O UCCIIEI0BAHMS;

UHTEPIPETHUPOBATh JIAHHbIE M HCIOJb30BATh HAYYHbBIE JOKA3aTENbCTBA Ul MOTYYEHUS
BBIBOJIOB.

[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHHI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OpraHU3aMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 001€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa nmpocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadbps 2019 r. Ne [1K-4BH).

Llenu u3ydenus GU3MKU Ha yrITyOJIEHHOM YpOBHE:

pa3BUTHE HMHTEpeca U CTPeMJICHHs OOy4aromMXcs K HAyYHOMY H3YYEHHUIO TNPHPOJIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABIEHUH O HAy4HOM METOJA€ TMo3HaHus U  (OpPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yibTaTa M3y4eHHUsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;



dbopMupoBaHre YMEHUN MPUMEHATh GU3NYECKUE 3HAHMS U Hay4HbIE JIOKA3aTeIbCTBA IS
OOBSICHEHUS OKPYXKAIOIIUX SIBICHUIA;

¢dbopMHpOBaHUE TPEACTABICHUN O pOJM (U3UKU JUISL Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TPEACTAaBIEHUH O BO3MOXKHBIX cdepax Oyaymeid npodeccuoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOW C (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMYy OOYYEHHIO B STOM
HaIlpaBJICHUY;

dbopMupoBaHUE TOTOBHOCTH K JajbHeHIIeMy U3y4eHn0 GU3UKHN Ha yriiyOJa&éHHOM YpOBHE
B paMKaxX COOTBETCTBYIOIIMX Mpoduieil 00ydeHUs Ha YPOBHE CPeIHEro 001ero oopa3oBaHusl.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIEro
00pa3oBaHus 00eCIeUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

NpUOOpEeTEeHNE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYECKUX, TEILJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yMEHUH aHAIM3UPOBATh M OOBICHATH (PM3MUECKUE SBICHHS HAa OCHOBE
U3YYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUs PACUETHBIX M Ka4eCTBEHHBIX 3aj]a4, TPEOYIOLIUX CO3/1aHus U
UCIIONIb30BaHUsl (DU3MUYECKUX MOJIENCH, BKIIIOYas TBOPYECKUE M IMPAKTUKO-OPUEHTHPOBAHHBIC
3a]1a4u;

pa3BUTHE HCCIEIOBATENICKUX YMEHHW: HAONMIOAATh SIBICHHUA W U3MEPATh (U3NYECKHE
BEJIMYMHBI, BBIBUTATh TUIIOTE3bl U MpEAjaraTth SKCIEPUMEHTAIbHBIE CIIOCOOBI MX MPOBEPKH,
IUIAHUPOBATh M MPOBOJUTH OIBITHl, JKCIEPUMEHTAIbHBIE HCCIEAOBAHUS, aHAIU3HPOBATH
MOJTyYCHHBIC JAHHBIC U JICJIaTh BHIBOJIBI,

ocBoeHHe MpUEMOB pPaboTel ¢ uWHpOpMaIMell (U3MUECKOTO COACpNKAHKS, BKIIIOUYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHUSAX (U3UKU, HHTEpIpeTalus U KPUTHYECKOE
OILICHUBaHKE WH(OPMALINU;

3HAKOMCTBO €O cepamu mpodecCHOHATBHON NEeATeTbHOCTH, CBI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIDKEHHSIX (PHU3UIECKON HAYKH.

Ha wu3ydenue ¢usuku (yriyOn€HHbBIM ypoBeHb) Ha YpPOBHE OCHOBHOTO OOIIEToO
oOpa3zoBanus orBoautcs 340 yacos: B 7 knacce — 102 yaca (3 yaca B Hezento), B 8 kiacce — 102
yaca (3 gaca B Hezeln), B 9 kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®dusnka — Hayka O mpupoje. SBaeHus npupoasl (MEMEHThI COASPKAHMS, BKIIOYAIOIINE
MEXIpEJAMETHbIE CBsA3M). DU3MUECKUE SIBICHUS: MEXaHUYECKHE, TEIUIOBBIE, 3JIEKTPUUYECKHUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeauuuHbl. PazMepHocTs. Eaunuibl ¢usnueckux BenuuuH. M3mepenue
¢usnueckux BenuuuH. OTanoHbl. Pusmueckue npubopsl. llena npenenus. IlorpemHocTh
u3mepenuii. [lpaBuna Oe3omacHoro Tpyna mpu pabore ¢ JabopaTopHBIM 000pPYIOBAHUEM.
Mexnynaponnas cuctema equHull. [lepeBos BHeCUCTEMHBIX eqUHUI] B enuHuIbl CH.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4yHBIN
METOJl TO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
HKCIEPUMEHT II0 IPOBEPKE TIHUIOTE3, OOBSACHEHHE HabmogaeMoro spieHus. OnucaHue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

MexaHnnyeckue, TeII0BbIC, EKTPUIECKUE, MAarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS.

®dusnueckue MpuOOpbl U TPOLEIypa MPSIMBIX HU3MEPEHUM aHAJIOTOBBIM U IU(POBBIM
puoOpoOM.

Jlabopamopnwsie pabomot u onvimeol.

OmnpeneneHne EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IpUodopa.

N3mepenue paccTOsSTHUAMN.

N3mepenne momaau u 0obémMa. MeTo majeTk.

H3mepeHue BpeMeHu.

N3mepenune 06bE€Ma KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasmMepoB MaibIX Tea. MeTon psiioB.

[IpoBenenne wuccnegoBaHUsT MO NPOBEPKE TUNOTE3bl: JAJbHOCTh MOJETA IIapUKa,
MyIEHHOTO TOPU30HTAIILHO, TeM 0O0JIbIIIe, YeM OOJBIIIE BHICOTA MTyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrtpoeHnue BeliecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U Macchl. ONBITHI, TOKA3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue dactuil BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YacTUL[ C TEMIEpaTypou.
BbpoynoBckoe nBwxkenue. Juddysus. BzaumoneiicTBue dYacTHIl BEIIECTBA: MPUTSKEHHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(kpHuCTaIIMYecKuX) Ted. B3auMOCBS3b MEXIY CBOMCTBAMHM BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

HaGnronenue sBieHH, OOBSCHSIONIMXCS TPUTHKEHUEM WM OTTAIKWBAHHEM YaCTHI]
BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCToIb30BaHueM (ororpaduii).



OnpIThI 1O HAOIIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MIPUTSKECHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe nBmxenue. Ilytb u mnepemenienue. PaBHOMEpHOE M HEpaBHOMEpPHOE
neuxkeHne. CBoOOIHOE MaJeHUEe Kak MpUMep HEpPaBHOMEPHOTO MABMXKEHUS Tel. CKOpOCTb.
Cpenssist CKopocTb ITpY HEPAaBHOMEPHOM JBMKEHUU. Pacd€T myTH 1 BpeMEHU JBUKEHUS.

I'padguky 3aBUCHMOCTEH BENIWYHMH, ONMHCHIBAIOIMX JBMKeHHEe. OOmue mnoHsTus o0
OTHOCHUTENIBHOCTH ABMXKEeHUs. ClI0)KEHHE CKOPOCTEN AJIs TEJ, IBMXKYIIUXCS apaJlIeNIbHO.

SIBnenne wHepnuu. 3aKOH HHepUMHU. B3aumonencTBUE Tell KAaK NpPUYMHA W3MEHEHUs
CKOPOCTH JABI)KEHHs Teld. Macca Kak Mepa MHEPTHOCTHU Teja B IOCTYNATEIbHOM JABM)KEHUU.
[TnotHOCTH BemiecTBa. CBA3h MIIOTHOCTH C KOJMUYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIECTBA.
Cwmecu u cuiaBsl. [loBepXHOCTHAS 1 TMHENHAS IIOTHOCTD.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuna ynpyroctu U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOULIbIO JUHAMOMETpa. SIBIeHHE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTh. CrnokeHue cuil, HaIpaBJIEHHBIX I10
oHOU mpsiMoil. PaBHozeicTBytomas cuii. Cuna TpeHus. TpeHue CKOJIbKEHUsI U TPEHUE MOKOS,
BsI3KO€ TpeHue. TpeHue B mpupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCcKOro IBUKEHUS Tela.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Habnroienue siBieHUs] HHEPIIUH.

Habumronenre n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimel.

OmnpeneneHue CKOPOCTH pPaBHOMEPHOrO JABM)KEHUs (IIapyKa B JKUAKOCTH, MOJENIU
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

OmnpeneneHue cpenHeill CKOPOCTH CKOJNIbXEHHMS Opycka WIM IIapuKa [0 HaKIOHHOH
IJIOCKOCTH.

Omnpenenenue mIOTHOCTH TBEPIOTO TeNa.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTshKeHus (aedopManuu) MpPYKHUHBI OT
MPUIOKEHHOMN CHIIBI.

OnbIThlL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJBXEHHUSI OT CHUJIbI JABJICHUS
U XapaKTepa COMPUKACAIONINXCS TOBEPXHOCTEH.

Pa3nen 4. laBiieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. Cuna naBienusi. CriocoObl YMEHBIIICHHUS] M yBeNWYeHHs AaBleHus. [laBieHue
ra3a. 3aBUCHUMOCTbH JIaBIIEHUS Tra3a oT 00bEéMa U Temmeparyphl. [lepenaua naBineHus TBEPABIMU
TeJIaMH, )KUJAKOCTAMH U razamu. 3akoH [lackans. [lTHeBMaTnyeckre MalluHBbl.

3aBUCHUMOCTh JIaBJIEHUS JKUJIKOCTH OT INIYOMHBI MOTrpykeHusa. [uiapocraTuueckuii
napanokc. Coobmaromuecst cocyasl. [ uapaBindeckue MexaHu3Mbl. Vcmonb30BaHUE BBICOKHX
JaBJICHUH B COBPEMEHHBIX TEXHOJIOTHSIX. Y CTPOMCTBO BOJOIPOBO/IA.

AtMocdepa 3emnun u atrmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Omwir Toppuyennu. M3mepenue aTtMochepHOro naBlieHHs. 3aBHUCHMOCTH
aTMOC(EpHOrO JaBJIECHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EpHOTO JaBICHHUS.



JleticTBHE )XUIIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumezna. YcCIOBHE BO3HMKHOBEHHUS BBITAJKHUBAIOLIEH (apXUMEIOBOM) CHUIIBI,
noarekanue. [1naBanue ten. BosgyxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATypBhI.

Ilepenaya naBineHus KUIKOCTBIO U Fa30M.

CooOmaromumecs COCyIbl.

I'mapaBanyeckuii mpecc.

[IposiBnenue neicTBUs aTMOC(HEpHOro aBICHUS

Cudon.

3aBUCHUMOCTD BBITAJIKUBAIOIICH CHUJIBI OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh YaCTH Teja U
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue nuaBaHus Tel: IUIABAHUE WM MOTPYKEHHUE TeJl B 3aBUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TEJa U AKUJIKOCTH.

Jlabopamopnwsie pabomot u onvimeol.

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BoJ€ OT 00bEMa MOTpYyXKEHHOW B KUAKOCTH
4yacTH Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CUJIbI, IEUCTBYIOIIEH HA TEJIO B XKUIAKOCTH,
OT Macchl TeJa.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIECH CUJIbI, AEHCTBYIOIIEH HA TEJNO
B ’KHMJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJA U OT IIOTHOCTHU KHUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOAKU M OIpEACIeHHEe €&
rPY30M0AbEMHOCTH.

Pa3nesn 5. PaGoTa m Mo1iHOCTB. JHeprus.

Mexanuueckas paboTa JIsl CUJI, HaIIPaBJICHHbBIX BJIOJIb JIMHUU NTepeMeleHusl. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblyar, BOpOT, OJIOK, IIOJUCHACT, HAKJIOHHAs IUIOCKOCTH,
HO>KHUYHBIA MexaHu3M. MomeHT cuibl. PaBHoBecue peiuara. [IpaBuno momenToB. [Ipumenenue
nmpaBujia paBHOBeCHUs pblyara kK OJOKy. «3o1otoe mpaBmio» wMexaHuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckass SHeprua. KuneTnueckas W mnoTeHuuanpHas 53Heprus. llpeBpamienune
OJIHOTO BHJIa MEXAHWYECKOW YHEPTUU B IPYroi. 3aKOH COXPAaHEHUS M NPEBPALICHMS SHEPTUU B
MeXaHHKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanue ycaoBUi paBHOBECHUS phlyara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

N3yueHne nmpaBuia psryara JUist OJABUKHOTO M HEMOBH)KHOTO OJIOKOB.

Onpenenenne KITJI moBHKHOTO M HEMOABMKHOTO OJIOKA.

Omnpenenenne paboOThl CHIIBI YIIPYTOCTU MPH MOABEME TPY30B MPU MOMOUIN MOABUKHOIO
6J10Ka.

M3y4eHne 3aK0Ha COXPAHEHNs MEXaHUUECKOM HEPIUu.

8 KJIIACC



Pa3nes 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHHMs BeliecTBa. Macca
M pa3Mepbl aTOMOB UM MOJEKyJl. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOIO, JKUJIKOTO U ra3000pa3HOro COCTOSTHUM BeliecTBa. Kpucramimueckue u
amopdubie Tena. ['padeH — HOBBIM MaTepHan JJisi HOBBIX TEXHOJOTHH. TEeXHOIOTHH MOTydeHUs
HCKYCCTBEHHBIX ajma30B. OObSICHEHHE CBOWMCTB Ia30B, )KHJIKOCTEH U TBEPIBIX TEJ HAa OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOU Teopuu. [IoBEepXHOCTHOE HaTsKEHHE, CMayuBaHMUE,
KamUISIpHbIE sIBJICHUS. TeIrioBoe pacHIMpeHHe M CKaThe. 3aBUCUMOCTh JaBJICHUS ra3za OT
00BEMa, TeMIieparypsbl.

Temneparypa. CBsi3zb TeMIIEpaTypbl CO CpEIHEW KHUHETUYECKOW HHEpPrued TemioBOro
JBWKEHHUS yacTull. TemneparypHble IIKaJIbI.

Bryrpennss sHeprusi. CriocoObl M3MEHCHHsI BHYTPEHHEH SHEpruu: Terwionepenada u
coBepIleHre padoThl. Buibl Terionepeaaun: TemIONPOBOHOCTh, KOHBEKIHS, n3lyueHue. Buabl
TEIUIONEepeIauy B IPUPOIE U TeXxHUKe. HeoOpaTuMOCTh TETIOBBIX MPOILIECCOB.

KonuuecTBo TemyioThl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[InaBneHue W OTBEpACBAHUE KPUCTALTUYECKUX BEIIECTB. Y IEIbHAs TEIUIOTA TUIABJICHHUS.
[TapooOpazoBanne u  koHzmeHcamus. Mcmapenume. Kunenwe.  YjaenbHas — Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(EPHOTO JIaBIICHUS.
HacpliienHblil 1 HeHAChIEHHBIN Map. BiaxxHOCTh BO3ayXa.

DHeprus TOIUBa. Y IeJIbHas TEIJI0Ta CrOPAHUS.

[Tpunuuner pabotel TernoBbix asurateneir. KIIJ[ rtemoBoro asurartens. TemnoBsie
JBUTATEIM U 3alIUTa OKpyXarouiei cpenbl. TemioBbie NoTepu B TEIJIOCETSX.

3aK0oH COXpaHEHUs U IPEBPAILICHUS DHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habntoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenue nuddysun.

HaGmronenve sBiEHMI TOBEPXHOCTHOTO HATSKEHUS, CMAayWBaHUS M KaMWUIIPHBIX
SIBJICHUU.

Habntoienue TemnoBoro paciuvpeHus Ted.

V3MeHeHne AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Bunae! Tenionepenaun.

OxJnaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHEHHE TETUIOEMKOCTEN Pa3INYHBIX BEIIECTB.

HaOmronenne Kuneuus.

Habmronenre mocTosHCTBa TeMITepaTyphbl P TIJIaBJICHUU.

Mojenu TEIUIOBbIX ABUTATENEN.

Jlabopamopnwvie pabomot u onvimol.

OMnbITHI 10 OOHAPYKEHUIO ACHCTBHUS CHUIT MOJICKYJISIPHOTO TIPUTSKCHHMSL.

OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.

W3mepenne Temmeparypbl MpU IOMOIIM >KUJIKOCTHOIO TEPMOMETpa M JaTydKa
TEeMITepaTypHI.



OnbITh! 10 HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KHUIKOCTEN U TBEPIBIX TEI.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT €ro 00bEMa 1 TeMIepaTyphl.

[TpoBepka rumore3pl JUHEMHOM 3aBUCHUMOCTH JUIMHBI  CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

Habmronenne u3MeHeHMs BHYTPEHHEM SHEPruUM Tejla B pe3yibTaTe TEIUIONEpeaaud U
paboOThI BHEUTHUX CHIL

HccnenoBanue sBJIEHUS TEIJIOOOMEHA IIPH CMEIIMBAHUM XOJIOAHON U ropsyeil BOAbI.

OnpezneneHyue KOJIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOIOM MPH TEINIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUIUHIPOM.

Omnpenenenne MOIHOCTH TEIUIOBBIX NTOTEPh (3akoH HproToHa-Pruxmana).

Onpenenenue ynenbHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCrapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaXXKHOCTH BO3/yXa.

Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja aJIEKTpUYECKUX 3apsaioB. B3zanMonelicTBre 3apsKEHHBIX
ten. 3akon Kynona.

Onekrpuueckoe nose. HanpsxénHocTs 3nekTpuueckoro nois. Ilpunuun cynepnozunuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu ai1eKTpUYECKUX 3apsloB. ODJIEMEHTAPHBIA 3JeKTpuueckui 3apsan. CrpoeHue
atoma. [IpOBOJHUKH, NUANEKTPUKH U TOJTYIPOBOJAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsaa.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOrO TOKa. McTouHukn
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUJIKOCTSIX U ra3ax.

Onektpuueckas nemnb. Cuia Toka. DJIeKTpUUYecKoe HapsbkeHne. AMIEpMETP U BOJIBTMETP
B IIENIM NIOCTOSTHHOTO TOKa. COMpOTUBIIEHNE NPOBOJHUKA. Y IENBHOE CONPOTUBIICHUE BEIIECTBA.
3akoH Oma juig yuyacTtka nend. IlociaenoBaTenbHOe U MapajieNbHOE COEAUHEHNE IPOBOIHUKOB.
O/IC B nenu noctosiHHOro Toka. 3akoH Oma s monHo nenu. Ilpasuna Kupxroda. Pacuér
MIPOCTHIX JIEKTPUYECKUX Lenel. HenmHennple 271eMEeHTHI.

PaboTa 1 MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH J[xoynsa-JleHna. DiekTpuueckue nenu
U MOTpeOUTENHN AIIeKTpUYEeCcKOi 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

IlocTostHHBIE MarHuThl. B3auMomelcTBHME INOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
MarunuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe NS *KU3HU Ha 3emute. OnbIT Dpcreaa. MaruutHoe mosie
aNIeKTpudeckoro Toka. OmeiT Ammnepa. IIpuMeHeHue a51eKTpOMarHuToB B TEXHHKE. [lelicTBue
MarHMTHOTO IOJISI Ha NMPOBOAHMK ¢ TOKOM. Cuia Amiepa M OIpenerceHue €€ HalpaBlICHUS.
ONEeKTpOoABUTaTENb IMOCTOSHHOTO TOKa. Vcmonb30BaHUE 3JIEKTpOABUTATENEed B TEXHHUUECKHUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
OnextporeHeparop. CrocoObl MOMYyYEHHS HIIEKTPUUECKOW HHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX MCTOYHHKAX DHEPIHU. DKOJOTHYECKHE MpOOSieMbl 3HEPreTUKH. TOIUIMBHbBIE
AIIEMEHTHI U AJIEKTPOMOOHIIH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa eKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEI.



Y CTpolCTBO M ICHCTBHE 3JIEKTPOCKOIIA.

DIEeKTpOCTaTUUYECKAss UHTYKIIUS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

MopenupoBaHue CHJIOBBIX JIMHHMA JJIGKTPUYECKOTO TIOJII C IOMOIIBID OyMasKHBIX
CYJITaHOB.

[IpOBOJHUKY U TUBIEKTPHUKH.

W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2IIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pas3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3MepeHne 351eKTpUYecKOro HarpsKeHUs: BOJIbTMETPOM.

Peocrat u mara3uH COpOTUBJICHUMN.

BzanMmoneiicTBHE MOCTOSHHBIX MATHUATOB.

MogenupoBaHrue HEBO3MOKHOCTH Pa3/IeIeHHs TOJ0COB MarHUTa.

MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TTOJIS1 HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie padbomot u onvimol.

OnbITHI 1O HAOTIOEHUIO SJIEKTPU3ALIMU TeJl IPU COMPUKOCHOBEHUH U MHAYKIIHUECH.

Uccnenoanue neicTBUS 3JIEKTPUYECKOTO MOJIA HA MPOBOJHUKUA U TUDJICKTPUKH.

COopKa 1 UCIIBITAaHUE DIIEKTPUUECKOMN [EMH TOCTOSTHHOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, TIPOTEKAIOIIETO YEPE3 PE3UCTOP, OT HAMPSIKEHUS
Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbIThL, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHHS] ITPOBOIHUKA
OT €r0 JJIMHBI, TUIOIIA/IA TONIEPEUHOT0 CEYCHUS U MaTepHalia.

Ornpenenenne yAaeIbHOTO COMTPOTUBIICHUS TIPOBOIHUKA.

[IpoBepka mpaBuiia CIOKEHHUS HAINPSHKEHUN TMPU IMOCIEA0BATEIbHOM COEJUHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuIa 7151 CUJIBI TOKA TP MapaIeIbHOM COSIMHEHUH PE3UCTOPOB.

Onpenenenne DJIC 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

[TpoBepka mpasun Kupxroda.

[IpoBepka BbInoHEHUs 3aKkoHa OMa ISl TOJTHOM 1eMH.

N3yuenne  BOJBTAMIIEPHBIX  XapPAKTEPUCTHK  HEJIMHEWHBIX  DJIEMEHTOB  (JIaMITbI
HaKaJIMBaHUS WM MOJTYIPOBOJHUKOBOTO JTHO/IA).

Omnpenenenue pabOTHI AMIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

OrnpeznenieHre MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.

Onpenenenne KII/] narpesarens.

HccnenoBanye MarHUTHOTO B3aUMOJIEHCTBYUS OCTOSTHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MarHUTOB TIPU UX OObETUHEHUH U Pa3eliCHUH.

HccnenoBanue 1eMCTBUS IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



OnBbIThI, TEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI B3aUMOJECHCTBUS KaTyIIKH C TOKOM H
MarHuTa OT CWJIbl M HaIpaBJIE€HUs TOKA B KaTYIIKE U OT HaIM4YUs (OTCYTCTBHUSA) CEpACYHHKA B
KaTyILKE.

N3yuenue aeicTBUSA MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KounctpynpoBanue 1 usyueHue padoThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBUraTeIbHONM YCTaHOBKHU.

OnbITl 1O HKCCIACAOBAHUIO SIBICHHUS AJIEKTPOMArHUTHOM WHAYKIIMU: HCCIEAOBaHUE
W3MEHEHUH 3HAYEHUs U HallpaBJICHUS NHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBuxkeHue. MarepuaibHas Touka. CrocoObl OMUCAHUS MEXaHHMYECKOIro
JBUKEHUS: TaOMU4HBIN, rpaduyeckuil, aHanmutuueckuil. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKEHUS.

BekTopHble BENWYMHBI, ONEpaluMyd C BEKTOpPaMH, MHPOEKIUH BeKTopa. Paamyc-BekTop
MaTepualbHOM TOYKH, NEPEMEILIEHUE Ha IIIOCKOCTH. PaBHOMEpHOE NPSIMOIIMHEMHOE JBUKEHUE.
HepaBnomepnoe mnpsimonivHeiiHoe nBwkeHue. CpelnHsss ¥ MIHOBEHHasi CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JBUKCHUHU.

VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHEHHOE JBIXKEHHE. YCKOpPEHHE CBOOOTHOTO
nagenus. Oneitel [Nanunes.

['paduueckas uaTEpIIpETAII YCKOPEHUS, CKOPOCTH, MIPONUJECHHOTO ITYTH U TIEPEMEIICHHS
JUISL IPSAMOJIMHENHOTO JIBH>KEHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBrkeHue 1o OKpYXHOCTH. JIMHelHas CKOpOCTh, YIJIOBas CKOPOCTb, MEPHUOJ U HaCTOTa
oOpaleHuss mMpu PaBHOMEPHOM JIBIDKEHHHM IO OKPYKHOCTH. CKOpPOCTh W YCKOpPEHHE IpH
JIBUKEHUH 110 OKPYKHOCTH.

Bexkrop cunel. PaBHOelcTBYIO1IAsA cuita.

Ilepsbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cwia ympyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHHUs CKOJIBKEHHS, CHJIa TPEHHS
MoKos1, Ipyrue Buasl Tpenus. Koaddument tpenus.

JIBH>KEHUE TEIl 10 OKPYKHOCTH IO IEMCTBUEM HECKOJIBKUX CHUJL.

3akoH bepnymm u nogpémHuas cuiia kpeuia. CoBpeMEHHBIE JIETaTENbHBIE almapatkl, Cyaa
Ha TOJBOJHBIX KPBUIbSIX, AHTUKPHUIO Ha CKOPOCTHBIX aBTOMOOWISX. J[BMDKeHHE Toe3na Ha
MarHUTHOM MOJIYyIIIKE.

Cuiia TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. J[BUKEHUE TeNl BOKPYT IPAaBUTALMOHHOTO
neHTpa (B Tom uncie rianet Bokpyr Conaia). [lepas kocmudeckas ckopoctb. HeBecomocTs n
Meperpy3KH.

PaBHOBecue MaTepuanbHO TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tenma. M3meHnenwe wummnynbca. WMmnynbc cuibl. YOpyroe W HEYNpyroe
B3aUMO/JICCTBUE. 3aKOHBI N3MEHEHUS U COXPAHECHHS UMITYJIbca. PEaKTUBHOE JIBUKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctH, TpeHusi. Csi3b
sHepruu u paboTel. [loTeHmmManpHas SHEPrus Teia, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIH.



[ToreHimanpHas sHEprus cxaToil npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KUHETUYECKOM
SHEPruM. 3aKOH U3MEHEHUSI U COXPAHEHHSI MEXaHUUECKON SHEPTUH.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHHE MyTeN U TPAEKTOPHM IBH>XKEHHS OJJHOTO U TOT'O K€ TeJla OTHOCUTEIBHO Pa3HBIX
TE€J OTCYETA.

W3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUS.

HccenenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUYKEHHUSL.

Habmroienue 1BH>KeHUs Tella 0 OKPYKHOCTH.

HabumronneHne MexaHMYECKMX SIBJIEHUMH, NMPOUCXOJAIIMX B cUCTeMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBMYKEHHH OTHOCHUTEJIBHO KaOMHeTa (PU3UKH.

Habmionenue paBHOBecHsl Tel, CBOOOJHOTO TMajeHHs, KoieOaHUs MasTHHUKA B
WHEPUUAIBbHBIX CUCTEMAX KaK IMOATBEPKACHUE PUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHMSI T€JIa OT €r0 MacChl U JIEHCTBYIOIIEH HA HETO CUJIBL.

Habumronenne paBeHcTBa CUIT IIPU B3aUMOJIEHCTBUU TEJL.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

[lepenaya nMmynbca Ipu B3aUMOJEHCTBUU TEI.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUH TEll.

CoxpaHeHue UMITyJIbCa TP a0COIIOTHO HEYIPYTOM B3aMMOACHCTBHH.

CoxpaHeHue UMITysbca IIpU YIPYroM B3aUMOJEHCTBUM.

Habntoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue 3Hepruu Npu cBOOOIHOM NaJAECHUU.

CoxpaHeHue 3Hepruu npu JBUKEHUU Teja M0 JeHCTBUEM NPYKUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JajdbHEHIIEro paBHOMEPHOI'O IBUKEHHUS IIapuKa
VI TEJIEKKH.

Omnpenenenne cpenHeldl CKOPOCTH CKOJIbKEHUS Opycka WM JBWKEHMS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpEHHs Tela IPU DPABHOYCKOPEHHOM JIBJKEHHUM II0 HAKJIOHHOMU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIB)KEHUH 0€3
Ha4yaJIbHOW CKOPOCTH.

[TpoBepka runmoTe3bl: €Ciiy MpU PaBHOYCKOPEHHOM JBHKEHMH 0€3 HayaJlbHOM CKOPOCTH
IyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BpEMEHA OJINHAKOBBHI.

Hccnenoanue IBUXEHUS Teja, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JJABJICHMSL.

Onpenenenne k03P PUIMEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

HccnenoBanue 3aBUCMMOCTH CHUJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHU
neGopMaluu NpyKHUHBI.

Omnpenenenne paboOTBl CWJIBI  TPEHUS TIPH PABHOMEPHOM JIBUKEHHH Tela I10
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOThl CHUIIBI YOPYTOCTH NpU MOABEME TIpy3a C HCIOJIb30BAHUEM
HEMOABM)KHOTO U TMOABHKHOTO OJIOKOB.

Pa3nesn 9. Mexanndeckue Kos1e0aHUs1 M BOJIHBI.



KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: TEPHOJ, YacToTa,
ammuTyaa. I'apmoHnueckue koneOanus. 3aryxaronye konebdanus. BeIHyXIeHHbIE KOleOaHuUs.
Pe3onanc.

Matematuueckuil ¥ NpyXUHHBIA MasTHUKH. [IpeBpalienre sHepruu npu KojaedaTreabHOM
JIBUKCHHH.

Mexanuueckue BoJHBL. IIpomonbHble M monepedHble BOJIHBIL. CBOWMCTBA MEXaHUYECKUX
BOJIH: uWHTepdepeHIMs U audpakuus. JauHa BOJHBI U CKOPOCTH €€ pPacIpOCTpaHECHUS.
MexaHuuyeckue BOJIHBI B TBEPAOM Telle, CECMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenue u oTpakeHue 3Byka. [ pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHc
B akyctuke. MH(]pa3Byk u ynbpTpa3Byk. Vcmonb3oBaHHE YIbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Hemoncmpayuu.

Habmoienue xonebanuii Tei noj JeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.

Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

Habmonenue unrepdepeHuny u Aupakivuy BOJIH HA TTOBEPXHOCTH BOJIBI.

Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie pabomot u onvimeul.

Omnpenenenue 4acTOThl U Meproia KojaeOaHui MaTeMaTHYeCKOTr0 MasiTHUKA.

Omnpenenenne 4acToThl U Iepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MTEPHO/Ia KOJICOAHUH rpy3a Ha HUTH OT JJIMHBI HATH.

HccnenoBanue 3aBUCUMOCTH TepHoAa KoONeOAHWI MPYXKUHHOTO MasTHHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCUMOCTHU Mepuoia KojiebaHH rpy3a, MOIBEIIEHHOIO K JIEHTE, OT MacChl
rpysa.

OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IIEpHO0/ia KoJIeOaHU NMPYKUHHOTO MasiTHUKA OT
MAacchl Ipy3a 1 JKECTKOCTH MPYKUHBI.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTpOMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEeKTPOMAarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBONCTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana s5ekTpoMarHuTHBIX BOJIH. MConb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM
cBsa3u. Paguonoxamus. KocMuueckas cBs3b.

DnekTpoMarHuTHass Tpupona cBeta. CKoOpocTh cBeTa. BoJIHOBBIE CBOWCTBa CBETa:
uHTEephepeHIMs U AU(PaKIHsL.

Hemoncmpayuu.

CBoIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.

WnTepdepenius u qudpaxkus cBeta.

Jlabopamopuvie pabomul u onvimol.

N3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

[IpoBenenHme ONMBITOB MO HAOIIOIEHNIO HHTep(PEepeHIINN U TU(PAKIINH CBETA.

Pa3zpnen 11. CBeroBbIe siBICHHS.

JlyueBas mMozenp cBeTa U reomerpuyeckas ontuka. Mcrounuku ceera. [IpsmonuneitHoe
pacnpoctpanenue ceera. 3armeHuss Cosnua u JIynel. Otpaxenue ceera. Ilnockoe 3epkaio.
3akoH oTpaxeHus cera. [locTpoenne nzobpaxenuii, copMUPOBAHHBIX 3E€PKATIOM.



IIpenomnenune cBera. 3akoH mpeinoMiieHuss cBeta. [lomHoe oOTpaxeHuUe CBeTa.
Hcnonb3oBaHKe MOTHOTO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xon mydeir B nuH3e. Dopmyna ToHKOW IWH3BL I[locTpoeHue H300pakeHUH,
c(hOpMUPOBAHHBIX TOHKOM JHH30M. Omnrtuyeckas cuctema ¢oToamnmnapara, MHUKPOCKOMa U
Teneckona. I'na3, kak onTuyeckas cucteMa. bam3opykocTs U 1abHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. Clio)keHue CrieKTpaIbHBIX [[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paKeHUH B TNIOCKOM 3€pKale.

[Ipenomnenue caera.

ONOTUYECKUN CBETOBO/I.

Xon styueit B coOnparomiei Jmnse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.

[Tpunuun neiictBus GoroarnmapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rnasa.

Pasnoxenue 6enoro cBera B CIEKTP.

[Toryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwsie pabomot u onvimeol.

HccnenoBanue 3aBUCUMOCTH YIJla OTPAKEHUsI CBETOBOTO JIy4ya OT yrJia MaJeHusl.

N3ydeHue cBOMCTB U300pakeHUs B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCMMOCTH YIUIa IPEJIOMIIEHHS OT yIJla MaJeHHs CBETOBOIO Jyya Ha
TPAHUILIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenne GOKyCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITHl 1O BOCHPUSATHIO I[BETA MPEAMETOB MNpPH HUX HAOMIOJACHUHM 4Yepe3 I[BETOBBIC
(GWIBTPBL.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnswiTel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JIuHeluaThie CIIEKTPHI.

PanuoaktuBHOCTh. AJbda-, Oeta- W ramma-uznydeHus. CTpoeHHE AaTOMHOTO Sfpa.
Hyknonnass momens aromHoro sigapa. HM3otomsl. PaamoaktuBHble mpeBpaimenus. [lepuon
noyiypacrnaja aroMHbIX sifep. JleficTBUe paJMOaKTUBHBIX W3JIYYEHUI Ha JKUBBIE OpPraHU3MBI.
3amura OT paIiOaKTUBHOTO U3TyYEHHUS.

SAnepHbie peakiy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHbIX siep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun ConHua W 3BE3M. SlnepHas »HepreTHka. OKOJIOTHYECKHE MPOOJIEMBl  SJIEPHOM
DHEPrETHUKHU.

Hemoncmpayuu.

CrieKkTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnexTp Bogopo/a.

Habmroienue TpekoB B kamepe Bubcona.



PaboTa cuérunka HOHU3HPYIONTUX U3TyUEHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MIPOAYKTOB.

Jlabopamopnusie pabomot u onvimol.

Habmroienue CruomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITy4EHUSI.

HccnenoBanue TPEKOB: HU3MEPEHHE OSHEPrUM YacTUIBI 1O TOPMO3HOMY MYTH (110
dororpadusm).

W3mepenue paanoakTuBHOTO (hoHa.

IHoBTOPHUTEIBbHO-00001IAKOIUI MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIOMIMN  MOAY/Ab  MpelHa3HaueH [UIsl CUCTeMaTH3alud U
0000111eHUSsT IPEAMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYECHUHU
BCEro Kypca (U3MKH yriIyONEHHOTO YpPOBHS, a TaKKe sl MOJATOTOBKHM K OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMeHY 10 (HU3HUKe.

B npouecce u3ydeHust JaHHOTO MOAYJISl PEAIU3YIOTCS U MOIYYaroT JajbHENIee pa3BUTHE
yueOHble JeHCTBUS, OOECHEUMBAIOIINE JOCTHKEHUE NPEIMETHBIX M  METalpeaAMETHbIX
pe3yabTaToB 00y4deHus, (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW T'PaMOTHOCTU: OOBSICHEHHE H
OTMCaHUE SIBJICHUN Ha OCHOBE MPUMEHEHUS (PU3NYECKUX 3HAHUI, UCCIIe0BATEIbCKUE NEHCTBUS
(BBIABMIKEHHE THIOTE3, TOCTAHOBKA €M W IUIAHUPOBAHUE MCCIIEAOBAHMS, aHAIMU3 JIAHHBIX U
[I0JIy4YE€HUE BBIBOJIOB).

[TpenmourutenbHOl (HOpMON OCBOEHHS MOAYJS SABISETCS MPaKTUKyM, Iporpamma
KOTOPOI'O BKJIFOYAET:

peleHre 3a7a4d, OTHOCSIIUXCS K Pa3lUYHbIM paslielaM U TeMaMm Kypca (U3UKHU, B TOM
YHClie 33]]a4, UHTETPUPYIOLINX COJIEPKaHUE Pa3HbIX Pa3/IeiioB;

BBITIOJIHEHHE JTA00OPATOPHBIX pabOT M OMBITOB (BKIIIOYAst padOTHI M OTBITHI U3 TIEpEYHEH K
pa3zenaM Kypca) B YCIOBHUSX CaMOCTOSTEIHHOIO IIAaHWPOBAHUS TPOBEACHHS UCCIIECIOBAHMUS,
BbIOOpA M 00OCHOBAHHUS METO/Ia U3MEPEHUSI BETUYHH, COOPKU IKCIIEPUMEHTATbHON YCTAaHOBKY;

BBITNIOJIHEHHE NMPOOIEMHBIX 33/1aHUN TPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa (3aJaHus 1o
€CTECTBEHHO-HaAyYHOU I'PaMOTHOCTH ), B TOM YHCJIE 3aJJaHUI ¢ MEXIIPEIMETHBIM COJIEPKaHUEM;

paboTy Hajq TPYNNOBBIMH WIM WHIUBUIYaJbHBIMA TPOEKTAMH, CBSI3aHHBIMU C
coJiepKaHueM Kypca (PU3MKH.

N3ydyeHre moBTOPUTENbHO-0000IIAIOIIEr0 MOAYISI MOXKET 3aKaHUMBATHCS NPOBEIECHUEM
JTMAarHOCTHYECKOM paboThl 3a Kypc (U3UKH YIIIyOJEHHOTO YpPOBHS, BKJIIOYAIONICH 3aJaHMs
pPa3sHOrO YPOBHS CJIO)KHOCTU. Pe3ynbTaThl BBINOJIHEHUS JAMAarHOCTHYECKOM paboThl MOTYT
MOKa3bIBaTh CTETIEHb TOTOBHOCTH OOYUAIOMIMXCSI K OCHOBHOMY T'OCYAApCTBEHHOMY JK3aMEHY I10
¢usznke, a TaKKe CBUICTEIbCTBOBaTbH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4HOM
rPaMOTHOCTH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHIMA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUS Y
oOyugatomerocst 0yayT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThl B YACTH:
e [)nampuomuueckozo 60cCRUmMAaHUA:

MPOSIBIICHUE WHTEPEca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3udeckoi
HaYKH;

[IEHHOCTHOE OTHOLIEHHE K IOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3HKOB;

o 2)2parccOanckoz2o u OyxX08HO-HPABCHMEEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOLIECTBEHHO 3HAYUMBIX U STUUYECKHX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKY;

OCO3HAHUE BAKHOCTH MOPAIbHO-3TUUECKHUX MPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

e 3)acmemuueckozo 60CNRUMAHUS:

BOCTIPUATHE ICTETUYCCKMX KadecTB (pU3MUECKOW HAyKd: e€ rapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HAYUHO20 NOZHAHUA:

OCO3HAaHHE LEHHOCTU (PU3MYECKONW HAayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHWs MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

OpUEHTAINSI B JCSATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX MPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPO/IBI;

pa3BUTHE HAYYHOU JTF0O03HATEIHHOCTH, MHTEPECa K UCCIIEeI0BATENIbCKON AeSITETbHOCTH;
®  5)popmuposanus Kynremypul 300p06ba u IMOUUOHATLHO20 01A20NOYHUA:

OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTH MPaBUJI O€30MaCHOTO TTOBEJACHUS HA TPAHCIIOPTE, HA IOPOrax, C AIEKTPUIECKUM
Y TETJIOBBIM 00OPY/I0BAaHHEM B JIOMAIITHUX YCIOBUSX;

c(hOpMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ TIpaBa y pyroro 4eioBeKa;
®  6)mpyooeozo éocnumanus:

AKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aIy, ropoja, Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HANPaBICHHOCTH, TPEOYIOIINX B
TOM YHCIIe U (PU3NICCKUX 3HAHUM,

UHTEpPEC K MPAKTHUYECKOMY U3YUCHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3HUKOIA;

e 7)IK0102U4eCK020 60CNUMAHUA:

OpUEHTAIlsl Ha TpUMEHeHHe (U3MYECKUX 3HAHUU IS pelieHus 3agad B o0yacTu
OKPY’KaloIllel cpefibl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCJEICTBHM s
OKpYKalolleu cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U IMyTel UX PEeIeHU;

e  8)adanmayuu K USMEHAIOUWUMCA YCI0BUAM COUUATILHOU U RPUPOOHOIL CPedbl:

MOTPEOHOCT, BO B3aUMOJICUCTBHU TIPH BBIMIOJHEHWHW HWCCIEAOBAaHUN U TPOEKTOB
(bu3MYECKOM HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHUX;



MOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUICCKYIO JACSITeIbHOCTD;

NOTPeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHWH, YMEHHUI (POPMYIHUPOBAThH MU, MIOHSTUS,
TUTIOTE3bI O (PU3HUECKUX O0BEKTaX U SBJICHHUSIX;

OCO3HaHHE JACPUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 001acTH (DU3HUKHU;

IUTAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUI;

CTpEeMJICHHE aHAJTM3UPOBATh U BBISBISATH B3AMMOCBS3H IPUPOJII, OOIIECTBA M IKOHOMUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM (PU3NICCKUX 3HAHUM;

OIICHKA CBOMX JICHCTBHH C y4€TOM BIIMSHHUS Ha OKPYXKAMOIIYIO CPeIy, BO3MOXKHBIX
ri100aJIbHBIX MTOCIEACTBHM.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOpMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABAaTEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHbBIC
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

IMo3naBaTe/bHbIe YHUBepPCAIbHbIE yueOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBUA:

BBISBIIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKM OOBEKTOB  (SABICHMIA),
KJaccu(puIUpoBaTh UX;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B pacCMaTPUBAaEMBIX (aKTax, NAaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHbIE CBSI3M IpPU H3Y4eHUU (U3NYECKUX SBICHUN U
IPOLIECCOB, JIeNIaTh BHIBOJIBI C MCIIOJIb30BAaHHEM JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUTATh TUIIOTE3HI O B3aUMOCBSI3IX (PU3NUECKUX BEITHUYHH,

CaMOCTOSITENIbHO BBIOMpPATh CHOco0 pemieHus ydeOHoW (usmueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp HauboJee MOIXOISAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarTesbcKue IeiiCTBUS:

HCTIOJIF30BaTh BOIIPOCHI KaK MCCIIEIOBATEICKUI HHCTPYMEHT ITIO3HAHHS,

IPOBOJUTH MO CaMOCTOATENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH (PU3UUECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

OLICHWBATh HAa TPUMEHHMOCTb M JOCTOBEPHOCTH HH(OpMAINIO, TOJYYCHHYIO B XOJE
UCCIIEIOBAaHHS WIIH YKCTIEPUMEHTA;

CaMOCTOATENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0IeHUs, OMbITA, UCCIIETIOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JANbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKKE
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

OPUMEHATHh pa3InYHble METObl, MHCTPYMEHThl M 3alpochl NpHU TOHUCKE M OTOOpe
uH(pOpMallMU WIK JaHHBIX ¢ YUYETOM MPeNIoKEeHHOW yueOHO! (r3rueckoi 3a1auu;

aHATM3UPOBaTh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH WHPOPMALHUIO PA3TUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

OLIEHUBATh HAJEKHOCTh MHPOPMALMU O KPUTEPHSIM, MPEUIOKEHHBIM YUYUTEIeM WU
c(OPMYITHPOBAHHBIM CAMOCTOSTEIIEHO;



CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJIbHYIO (opMy TmpeAcTaBiIeHUS HHPOPMALMH U
WLTIOCTPUPOBATH pellacMble 3aaud HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HHOU Tpadukoi u
X KOMOMHAIUSMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0JIe 00CYKJeHHs YUeOHOTro MaTepHaia, pe3yabTaToB JJA0OPaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJIaeMOW TEMBbl M BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha
pelleHure 3a7auu U NoepKaHue 01aroxxenareIbHOCTH OOLICHHUS;

COMOCTABJISITH CBOU CYXKJIEHHUS C CYXKICHUSMU JPYr'HX YYaCTHUKOB JHAJIOTa,
0OHapyXUBaTh pPa3IM4Me U CXOJCTBO MO3ULUII;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJCTaBISATH  PE3yJbTaTbl  BBIIOJHEHHOTO  ()U3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMSI, IPOEKTA);

MOHWMATh ¥ UCIOJIh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATBHONW pabOTHI TpU
pelIeHUH KOHKPETHON (PU3UYECKOM poOIeMBbl;

NPUHUMATh LIETH COBMECTHON JESTeNbHOCTH, OPraHU30BbIBaTh JACWCTBUS 1O €&
JOCTHKEHUIO: PacIpeseNisiTh PO, 00CYKIaTh MPOLIECChl U PE3yJIbTaThl COBMECTHOM paboThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

BBIIOJHATh CBOIO YAacTh pabOThI, JOCTUrasi KadyeCTBEHHOI'O pe3yJbTaTa II0 CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPHUSAM, CAMOCTOSTEIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranu3anus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIIMX AJIs pelleHus
(bu3nyecCKuX 3HAHMI;

OPUEHTHPOBAThCSI B Pa3lMYHBIX MOJIXOAAX MPHUHATUA peleHud (MHIUBHUIYyaJIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILICHHUH IpyIoi);

CaMOCTOSITENIbHO COCTABJIATh QJITOPUTM pELIeHUS (QU3MYECKOW 3ajJaud WId IUIaH
UCCIIEIOBaHUSI €  Y4€TOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MIPeIaraéMble BApUaHThI PEIIEHUM;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ H3MEHEHMUS,

OOBSICHATh MPUYMHBI JTOCTHKEHUS (HEJOCTM)KEHUS) Pe3yJbTaTOB JEATENbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JESATENBHOCTH (B TOM YHCII€ B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHHUBILIUXCS CHUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LENH U YCIOBUM.

CTaBUTh ce0s Ha MECTO APYroro 4ejaoBeKka B XOJAE CIOpa WM JUCKYCCHUH HAa Hay4yHYIO
TeMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

NpU3HaBaTh CBOE TMpaBO Ha OIIMOKY IpH pelIeHuH (U3MYeCKUX 3a7ady WIA B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonHmy oOyueHust ¢ 7 Knacce npenMeTHBIE pe3yiabTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHUI:

UCMOJIb30BaTh  IMOHATUA: (U3MUECKME U  XUMMUYECKHE SBJIEHHUS, HAOIIOJECHHUE,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, EAUHUIIBI (PU3NIECKUX BEIWYHMH, aTOM, MOJIEKYJIa, arperaTHbe
COCTOSIHUSL ~ BellecTBa  (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXAHUYECKOE JIBUJKEHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOpHs, paBHOJEHCTBYIOIIAs CHJI,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

YBEPEHHO pa3NuyaTh sBiICHUS (Iuddy3us, TEIIOBOE JABIKEHHE YaCTHUI] BEIIECTBA,
paBHOMEpPHOE JBIDKEHHE, HEPAaBHOMEPHOE [BW)KCHHE, WHEpLHUs, B3aHMMOJACUCTBUE Tell,
paBHOBecHE TBEPABIX TeJ C 3aKPEMJIEHHOH OChbIO BpalleHHUs, Nepegada JaBIeHUs TBEPIbIMU
TeJIaMH, JKUIKOCTAMH M Ta3aMu, aTMOC(EepHOE JaBJI€HUE; IUIaBaHUE TeJl, IPEeBpalleHHs
MEXaHUYECKOW SHEPrHH) IO OMHMCAHUIO HMX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh INPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBIICHHM B OKpyXarolem Mmupe (B
TOM 4Hclie (PU3NYECKHE SIBIICHUS B IPUPOJE: IPUMEPHI ABHKEHHSI C PA3IMUHBIMU CKOPOCTSMU B
KUBOW W HEXHMBOH NPUPOAE, NEHCTBUE CHII TSHKECTH, TPEHUS, YIPYTOCTH B PUPOJAE U TEXHUKE,
BIMSIHAE aTMOC(EPHOTO [ABJICHUS HA J>KUBOM OpraHu3M, IUIaBaHHE pPBIO, phIYard B Tele
4eJI0BEKa), IPU 3TOM MEePEBOIUTH NPAKTUUECKYIO 3a/1auy B y4eOHYI0, BBIJCIATh CYLECTBEHHBIE
cBoMcTBa (MPU3HAKHN) (PU3HUECKUX SBICHHM;

OIKCHIBATh M3YYEHHBIC CBOWCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJB3Ys (PHU3MUecKue
BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CPEAHSAS CKOPOCTh, CHIIA
YIIPYroCTH, CHJIA TSDKECTH, BEC Teja, CUla TPEHUsI, AaBJICHUE TBEPAOro Tela, JaBjlIeHUe CcToa0a
KHUJIKOCTH, BBITAJIKMBAIOLIAsl CHJIa, MEXaHHWYecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT
CHIIBI, KOA(Q(UIIMEHT TMOJIE3HOTO JEHCTBHSI MEXaHW3MOB, KHHETHYECKas W IOTCHIHAIbHAS
DHEPTHs), IPH ONKCAHUH NPABWIBHO TPAKTOBATH (PM3UYECKUN CMBICT MCIIOJB3YEMbIX BEIWYHH,
uX OOO3HAYeHHMS M EAMHUIBI (U3UYECKUX BEIUYMH, HAXOJUTH (OPMYIbI, CBSA3bIBAIOIINE
JAaHHYI0 (DU3MUYECKYI0 BEIWYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TIpadUKH H3YyYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEITHYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (GU3NUYECKHUE SBICHHS M MPOIECCHI, UCTIONB3Ys MpaBHIIa
CJIO’KEHUS CHJI (BAOJIb OJHOM NpsAMoOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHsI pbryara (0J10Ka), «30JI0TO€ MTPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHUYECKOU
DHEpPTUH, TpPH O3TOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTeMaTHYECKOE BBIpaKCHHUE;

CTPOUTH MPOCThIE (PU3MUECKUE MOJENIN peabHBIX OOBEKTOB, NMPOLIECCOB M SBJICHUH,
BBIJICJIATE TIPH 3TOM CYIIECTBEHHBIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, IPOLECCOB,
SIBIICHHUI, TPUMEHATh (PU3UICCKUE MOJIENN TS OOBSICHEHHS (PHU3NUECKUX MPOIIECCOB U PEIICHHSI
y4eOHBIX 3a7a4;

OOBSICHATh (PU3MUECKUE SBJICHHUS, MPOLECCH U CBOMCTBA TN, B TOM YHUCIIE B KOHTEKCTE
CUTyallui NPaKTHUKO-OPHEHTUPOBAHHOIO XapakTepa, M pellaTh KaueCTBEHHBIE 3a/laud, B TOM
qrciie TPeOYyIoIie YHUCISHHOTO OIEHUBAHUS XapaKTEPHBIX 3HAUCHUH (PU3NIECKUX BEMYHH, TIPH
ATOM BBIOMPATh aJIEKBATHYIO (PH3MUECKYIO MOJEIH, BBISBISATH MIPUYNHHO-CIICICTBEHHBIC CBS3H U
BBICTPAaWBaTh JIOTMYECKYIO LIEMOYKY PpacCyXJIE€HUIl C Omopoil Ha H3yuyeHHbIE CBOWCTBA
bu3nUecKux sBICHUH, GU3NUECKHE 3aKOHbI, 3AaKOHOMEPHOCTH U MOJEIIH;



pemarh pacuéTHple 3adaud (B 2—3 NEWCTBHUS) MO H3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJeKBaTHYI0 (U3MYECKYI0 MOJENb, C HCIOJIb30BaHUEM 3aKOHOB U  (opmyi,
CBSI3BIBAIOIIMX (DU3MYECKHE BEIMYMHBI, 3alIMCHIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3a]a4uM, BBISBISATH HEIOCTAIOLIME WJIM H30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BBHIOOP METOJA
pelieHus 3aJayd, MCIONb30BaTh CIPAaBOYHBbIC JIaHHbBIE, MPOBOJAMTH MaTeMaTHYECKUe
npeoOpa3oBaHusl U pacuéThl, OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYEeHUs (PU3NIECKON
BEJIMYMHBI M ONPEACTATh Pa3MEpHOCTh (U3UYECKON BENMYMHBI, MOJYYCHHOW IMPH PEIICHUU
3a]a4u;

pacro3HaBath nMpoOIeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIU (U3UYECKUX METOOB, U
npeyiaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUs,, B OMHCAHUM HMCCIEJOBAHUS PACIO3HABATH
IPOBEPSEMOE TPEATIONIOKEHUE (TUIIOTE3Y), UHTEPIPETHPOBATH OJTYYSHHBIH PE3yIbTaT;

IIPOBOAMTD OMBITHI IO HAOIIOJECHUIO (PU3NYECKUX SBICHUIN WM (PU3NUECKUX CBOWCTB Tell
(muddy3usa, TemnIoBoe paclIUpeHHE Ta30B, SBICHUE WHEPIHH, W3MEHEHHE CKOPOCTH IIpH
B3aMMOJICHICTBUM TeN, Tepefada MJaBICHHUS JKUIAKOCTBIO W Ta30M, MPOSBICHUE JCUCTBUS
aTMOC(EepHOTO JaBJICHUS, JIEHCTBHE MPOCTHIX MEXAaHU3MOB): (OPMYIHUPOBATH IMPEIOIOKCHHIE
(rumoTe3y) 0 BO3MOXKHBIX pe3ylibTaTaX HAOJNIOJIEHUH, CAMOCTOATEIBHO cOOUpaTh YCTAaHOBKY U3
n30BITOYHOTO Habopa 0060pyAOBaHUS U (HOPMYIHUPOBATH BHIBOJIBI;

IOPOBOJIUTH NPSMBIE M KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEIMYMH (paccTOsHHE,
IPOMEXYTOK BPEMEHH, Macca Tela, 00bEM Tena, cuja, TeMIepaTypa, MIOTHOCTh JKUAKOCTH U
TBEPAOrO TeNa, CHJIa TPEHUS CKOJIbKEHHUS, J[aBIEHUE BO3yXa, BBITAIKUBAIONIAS CHIIA,
NEHCTBYIONIAs HA MOTPYKEHHOE B KUJIKOCTH TENI0, KOAPPHUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJH30BAHUEM AHAIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, OOOCHOBHIBATH BHIOOP
MeTOola W3MepeHusi, (PUKCHpOBaTh TOKa3aHWs NPUOOPOB, HAXOAWTH 3HAUYCHUE H3MEPSIEMOM
BEJIMUMHBI C TIOMOIIBI0 YCPEIHEHUSI Pe3yJIbTaTOB CEPUH M3MEPEHUI U OLEHUBATh MOTPEIIHOCTh
U3MEPEHU;

IIPOBOJIUTH HECIIOKHBIE DKCIIEPHMEHTAIbHBIE MCCIIEIOBAHNS 3aBUCUMOCTEH (DU3MIECKUX
BEJIMYMH (3aBHCHMOCTH ITyTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT BPEMEHM JBIWKCHHUsS TeJa,
CHJIBI TPEHHs CKOJIBXKEHUS OT CHJIBI HOPMAaJbHOTO JIaBJIECHUS, KadecTBa OOpabOTKH
MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAANU CONPUKOCHOBEHMS TEJ, CHUJIBI
YIIPYTrOCTH OT YIUTMHEHUS TMPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YacTh
TeNa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TeJO, YCIOBMH IUIaBaHMs Tell, YCIOBUHA paBHOBECHs pblyara U OJIOKOB):
COBMECTHO C y4MTeneM (popMymupoBaTh 3ajlauy M THUIIOTE3y HCCIIEAOBAaHUS, CaMOCTOSITEIbHO
IUTAHUPOBATh HCCIIEJOBAHKUE, CAMOCTOSTEIHHO COOHMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY C
UCTIOJIb30BAaHUEM WHCTPYKIIMH, TIPEICTABIATH OTYYCHHBIC 3aBUCUMOCTH (DU3MUYECKUX BEIMYHH
B BujAe TaOmuIl U TpaduKoOB, OLIEHWBATH IOTPELIHOCTH, JeNaTh BBIBOJBI IO pe3yiabTaTaM
UCCIIEIOBaHMS,

coOnrofaTh MpaBWiIa TEXHUKHM O€30MacHOro Tpyna npu padore ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

yKa3bIBaTh NMPUHILIUIIBI IeHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, MOJABMKHBIA M HEMOABHKHBIN OJIOK,
HAKJIOHHAS TIOCKOCTB;

XapaKTeprU30BaTh MPUHIIMITEI JCHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTUYECKUX MPOIECCOB C OMOpPOM Ha MX OmucaHus (B TOM YHWCIE: MOIILUITHHUKH,
YCTPOMCTBO BOAONPOBO/IA, THAPABIMYECKHUH Tpecc, cu(OH, MAaHOMETp, BBICOTOMEp, OPIIHEBOU



HAcoOC, apeoMEeTp), MCIIOIb3ys 3HAHWUA O CBOMCTBAaX (PU3MUYECKHMX SBICHUH M HEOOXOIUMBIC
busznyecKre 3aKOHbBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH HU3YYEHHBIX TEXHUUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX MNPUOOPOB U  TEXHOJIOTMYECKUX TMPOLIECCOB MPU PEIIEHUH y4eOHO-
MPAKTUYECKUX 3aa4;

OPUBOJUTH TPHUMEPHl  (HAXOMUTh HHMOpPMALMIO O TPUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (PM3UYECKUX 3HAHWI B MOBCEIHEBHOMN XKU3HU JUIsl oOecriedueHus 0e30MmacHOCTH
npu oOpaimieHud ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHUS 3/0POBbS U
COOIOZICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKPY>KaIOILEe cpee;

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(pOpMammu GU3NIECKOro conepkanus B MHTepHETE,
CaMOCTOSITENILHO (hOPMYJIUPYs MOUCKOBBIM 3allpoc, Ha OCHOBE HMMEIOIIUXCS 3HAHUW WU MyTEM
CPaBHEHMSI  PA3JIMYHBIX HCTOYHUKOB  BBIACNATH  HHQOpPMAIMIO, KOTOpas  sBISETCS
MPOTUBOPEYUBOM UM MOXKET OBITh HEOCTOBEPHOIA;

WCIIOJIb30BaTh TPH BBITIOJIHEHUH YYE€OHBIX 3aJlaHMi HAy4YHO-TIOMYJSAPHYIO JHUTEPATYPY
(U3UYECKOTO COJIep)KaHUs, CIPABOYHBIE MaTepuaibl, pecypcbl ceTu MuTtepHer, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPATKHE MHUCHMEHHBIC W YCTHBIE COOOIICHWS HAa OCHOBE 2—3
HUCTOYHUKOB WHPOpMAIUU (U3HUECKOTO COJICP)KaHUsS, B TOM YHUCIIC MyOJIUYHO AeNaTh KpaTKue
COOOIllEHUsI O pe3ysbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIECJOBAaHHUM, MPU STOM TPAMOTHO
MCIIOJIb30BaTh M3YYCHHBIH MOHSATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKAATh BBHICTYILJICHUE
MPE3EHTALUEH;

MPU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAHUN paCHpeNeisiaTh OO0S3aHHOCTU B
rpynmne B COOTBETCTBUU C IIOCTABJICHHBIMHM 3aJadaMH, CJIECIUTh 32 BBIIOJHEHHWEM IJIaHa
NEHCTBUI, aeKBaTHO OIEHMBATh COOCTBEHHBIN BKJIAJ B JEATENBHOCTH T'PYIIBI, BHICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIIIUX.

K xoHuy oOyueHus ¢ 8 Knacce mpeIMeTHbIE pe3ylbTaThl HA YIIIYOJE€HHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

UCIIOJIb30BaTh TMOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHHME aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tella, HACBIIIIEHHBIN
U HEHAChILIEHHBIH TMap, CIOcOObl HW3MEHEHHMs BHYTPEHHEH SHepruu, 3JIeMeHTapHbIN
AIIEKTPUYECKUH 3aps]l, IPOBOAHUKH, MTOJIYIIPOBOJIHUKH, TUIIEKTPUKH, UCTOYHUKHU ITIOCTOSTHHOTO
TOKA, 3JIEKTPUYECKOE U MarHUTHOE TIO0JIs, ONITUYECKasi CUCTEMA) U CUMBOJINYECKUH S3bIK (PU3UKU
IIPU pEIIeHNU YYEOHBIX U MPAKTHUECKUX 3ajay;

YBEPEHHO pa3iuyarh SIBJIECHUS (TEIJIOBOE pacUIMpeHHe (CkKaTue), TeIIOBOe paBHOBECHE,
MIOBEPXHOCTHOE HATSHKEHHME, CMAYMBAaHUE, KaWUISIPHBIE SBJICHUS, UCIIApEHHE, KOHJEHCALu,
IUTaBJIEHUE, KpUCTANIM3allUs, KUIIEHUE, CIOoCcOObl Termonepeaadyn (TerIonpoBOIHOCTD,
KOHBEKIIMSI, W3JIyu€HHUE), TEIJIOBble NOTEPH, SJEKTPU3alusl Tel, B3auMOJCIHCTBUE 3apsioB,
JENCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JE€HCTBHE
MarHMTHOTO I0JIs1 HAa MPOBOJHUK C TOKOM) IO OMHMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (DU3MUECKHUX SBJIEHUH B OKpYXKalolleM Mupe (B
TOM uuciie (pU3MUecKue SBICHUS B TNPUPOJE: MOBEPXHOCTHbIE M KalWUISPHBIEC SBICHHUS B
OpUpoie, KpUCTAIBl B Ipupoje, uznydenue CoiHIla, 3aMep3aHrue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOChl, TYMaHa, HHEsl, CHETa, SJIEKTPUUYECKUE SBJIEHUS B aTMOC(epe, AIEKTPUIECTBO



’KMBBIX OPraHM3MOB, MarHUTHOE Ioje 3eMJd, Apeid MOI0COB, pPOJIb MArHUTHOIO MOJS I
KHU3HHU Ha 3emiie, MOJISIPHOE CHSIHUE), TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YYeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OINUCBIBATh M3YYEHHbIE CBOMCTBA Tel M (PU3UYECKUE SIBICHUSA, UCHOJb3Yys (U3HUecKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEpPrusi, KOJMYECTBO TEIUIOTHI, paboTa rasa, yJelbHas
TETIOEMKOCTh BEIECTBA, yJeNbHAs TEIUIOTa IUIABJICHUS, YAeIbHAs TEIUIOTa MapooOpa30BaHUs,
ylleNbHas TEIJIoTa CrOPaHus TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIWHBL,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, OHJIEKTPUUYECKHM 3apsa, Cuila TOKa, 3JIEKTpUYECKOoe
HanpsDKeHUe, CONpoTHBIeHHE NpoBoaHuKa, D/IC B Liemu HNOCTOSHHOIO TOKA, 3JIEKTPUYECKOE
YIEIbHOE COINPOTHUBIIEHUE BEIIECTBA, padOoTa M MOUIHOCTh 3JIEKTPUYECKOIO TOKa), HpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOIB3YEMbIX BEIMYUH, WX
0003HaueHMsI U €UHHULBI PU3NYECKUX BEIMYUH, HAXOIUTHh (OPMYIIbI, CBA3BIBAIOILNE JAaHHYIO
(Gu3NYecKyr0 BEJIMYMHY C IPYT'MMHU BEIMYMHAMHU, CTPOUTH I'paMKU U3YyYEHHBIX 3aBHCHUMOCTEH
(bU3HUYECKUX BEIMYUH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLECCHI, UCII0JIb3Ys OCHOBHBIE
HOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOPUM CTPOEHHUS BELIECTBA, YpaBHEHHE TEIJIOBOIO
OanaHca, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOTo 3apsijia, 3akoH KyloHa, NpUHLIUI CyNeprno3uLIUU
DIIEKTPUUYECKUX MoJiel, 3akoH Oma Ui ydactka nenu, npaBwia Kupxroda, 3akon Oma ans
IIOJIHOM 1ienu, 3akoH Jxoynsa-JIeHna, 3aKOH COXpAaHEHWs DSHEPruM, IIPU 3TOM Ppas3jInyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTEeMaTUUYECKOE BhIPAXKECHUE;

CTPOUTH MPOCThIE (PU3MUECKUE MOJENIN peabHbIX OOBEKTOB, MPOLIECCOB M SBJICHUH,
BBIIETISAITh IPU STOM CYLIECTBEHHbIE M BTOPOCTEIEHHBIE CBOICTBA OOBEKTOB, IPOILIECCOB,
SIBIICHUA, TPUMEHATHh (PU3UIECKUE MOJENHU Uil OOBSICHEHUS (PU3MUYECKUX MPOIECCOB U PEUICHUS
yueOHBIX 3a7a4;

OOBSICHATh (PU3UUECKUE SABJICHMS, MPOLIECCHl U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil NMPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, W pellaTb KayeCTBEHHbIE 3a/ladl, B TOM
yuclie TpeOyollre YUCIEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HAUEHUN (PU3NYECKUX BETUYMH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3UUECKYIO MOJEIb, BBISBIATh IPUUUHHO-CIIEJCTBEHHBIE CBA3U U
BBICTPAauBaTh JIOTUYECKYIO IIEMOYKY PACCYXKIECHHH C ONOpPOHM Ha H3Y4YCHHBIE CBOMCTBA
bu3NYeCcKUX SBICHUHN, PU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelIaTh pacuETHBIC 33a4M (C ONOpol Ha 2—3 ypaBHEHUS) 10 U3y4aeMbIM TEMaM
Kypca (U3UKH, BBIOMpas aJeKBaTHYIO (M3MYECKYI0 MOJENlb, C HCIOJIb30BAHHEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIMX (PU3UYECKUE BEIMUYMHBI, 3aMIMCHIBATh KPATKOE YCIOBUE M pa3BEPHYTOE
pelIeHre 3a/1a4yH, BBISIBISATH HEJIOCTAIOIIME WM U30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BHIOOD
METOJla peIIeHMs 3a/layd, HCI0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, MPUMEHATh METOJbl aHalIHu3a
pasMepHOCTEH, HCMOJIb30BaTh rpaduyeckue METOJbl  pelleHUs  3ajJad, I[POBOAMUTH
MaTeMaTHYecKue MpeoOpa3oBaHusi W pacu€Thl, OLIEHUBATh PEATUCTUYHOCTH IOJyYEHHOTO
3HaYeHUs1 (U3MYECKON BEIMYMHBI U ONPEIENATh pa3MEepHOCTh (PU3UUYECKONW BETMYHHBI,
MOJIy4YE€HHOM MPH pEelIeHNH! 3a/1auH;

pacrio3HaBarthb Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIH (PU3UUECKUX METOJIOB, U
npeularaTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUsl, B OMHCAHUM MCCIEJOBAHUS PACIO3HABAThH
IIPOBEPsiEMOE MPEeINOoIoKeHNE (TUIIOTE3Y), HHTEPIPETUPOBATD MTOJIYUEHHBIN Pe3yIbTaT;

MIPOBOAMTD OMBITHI IO HAOIIOJECHUIO (U3NYECKUX SBIECHUIN WM (PU3NUECKUX CBOWCTB Tell
(KanmuJUIIpHBIE SIBJICHUS, 3aBUCUMOCTH JaBJIEHUs BO3AyXa OT €ro o0béMa M TeMIepaTyphl,
CKOpOCTH TIpollecca OCThIBaHUS (HAarpeBaHUs) MpPH M3IyYEHHUH OT I[BeTa H3Iydaromei
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApeHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H



wIomaa e€ MOBEPXHOCTH, 3JCKTPH3ALUs TElT W B3aUMOACHCTBHE SIICKTPHUECKHX 3apsioB,
B3aUMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BHU3yaJH3allMsi MAarHUTHBIX IIOJIEH TOCTOSHHBIX
MarHuTOB, JIEHCTBUS MAarHUTHOTO TOJSl HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa  DJEKTPOJBHTaTels  MOCTOSHHOTO  TOKa):  (OPMYyJIHpPOBaTh  IMPOBEPAEMOE
HpPEAINONOKEHNE (THIIOTE3y) O BO3MOXHBIX pe3yibTaTax HaOJIOJCHUI, CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYIOBaHUS, ONKCHIBATH XOJ OIBITA U
(GhopMyITUPOBATH BEIBOJIBI;

NPOBOANUTH NPSAMBIE M KOCBEHHBIE HM3MEPEHHUS (U3MYECKUX BEIWYHMH (TeMmeparypa,
OTHOCHUTENbHAs BIAXHOCTh BO3JyXa, CWIAa TOKA, HANpsDKCHHWE, YJeNbHAas TerI0EMKOCTb
BEIIIECTBA, COIMPOTHBIICHUE MPOBOJHUKA, padoTa M MOLIHOCTh AIIEKTPHUYECKOTO TOKa) C
UCTOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, OOOCHOBHIBATH BBHIOOp MeETO/A
u3MepeHus, GUKCUpOBaTh MOKAa3aHUS MPUOOPOB, HAXOJUTH 3HAYCHUE N3MEPSAEMOM BEIUYHHBI C
HIOMOIIBIO YCPEAHEHHSI PE3YJIbTATOB CEPUU U3MEPEHHH 1 OLIEHUBATH ITOTPELIHOCTh M3MEPEHHIA;

IPOBOJIUTH AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKMX BEITUYMH
(3aBHCHMOCTD JaBJICHHS BO3JlyXa OT €ro 00bEMa M HarpeBaHUS WU OXJIAXKIICHHS, UCCIICIOBaHUE
SBJICHUS TEIUIOOOMEHAa TIpH CMEIIMBAHUM XOJOIHOM M TOpSYeH BOJBL, 3aBUCHMOCTH
CONPOTHUBIICHUS IMPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAAM IONEPEYHOro CEYEHHs U YAEIHHOTO
COIIPOTHBIICHUS BELIECTBA IPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOMIET0 dYepe3 MPOBOAHHK, OT
HaNpsDKCHUS Ha IPOBOIHUKE, MCCIIEIOBAHNE TIOCIIEIOBATEIBHOTO U MAPaIEIbHOTO COSMHEHHH
IPOBOIHUKOB): COBMECTHO C yduTeneM (OpPMYJIUpPOBATh 3a/adyy M THIIOTE3Y HCCIEIOBaHUS,
CaMOCTOATENIFHO IJIAHUPOBATh MCCIIEAOBAHNE, CAMOCTOSTEIIEHO COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY C HCIOJb30BAHMEM HWHCTPYKIMH, TIPEACTABIATH IIOJTYYE€HHBIE 3aBUCHMOCTHU
($U3MUeCKUX BETUYMH B BUIE TAOIHII U TpaMKOB, OIICHUBATH MOTPEIIHOCTH, JIEJIaTh BBIBOBI 110
pe3yJibTaTaM HUCCIICIOBAHNUS;

co0ro1aTh MpaBuiIa 0€30MacHOTo TPYy/a IMpH padboTe ¢ 1a00paTOPHBEIM 000PYAOBaHHEM;

XapaKTepU30BaTh MPUHIIMIEI ACHCTBUS N3YUYEHHBIX PUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX IPOIECCOB C OMOPOH Ha WX OMHUCAHUA (B TOM YHUCIIE: CHCTEMa OTOILICHHUS
JIOMOB, THUTPOMETp, MapoBas TypOMHA, aMIEpMeTp, BOJBTMETP, CUETUMK HIIEKTPUUECKOU
SHEPIUH, DJIEKTPOOCBETHTEIbHbIE NPHOOPHI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI (IIPUMEPBHI),
NPEOXPAaHUTENIN U WX NPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, 3JEKTPOJBUTATENb TIOCTOSHHOTO TOKa), HWCIONB3YS 3HAHUS O CBOWCTBAxX
bu3nuecKkux sSBICHUN, HEOOXOUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIe TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHbBIE IPUOOPHI IO CXeMaM
U CXEMATWYHBIM PHUCYHKaM (KUJKOCTHBI TEPMOMETp, TEPMOC, MCHUXPOMETpP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, SJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMBI JIEKTPHUECKUX
Henel ¢ Mociae0BaTebHbIM U MapalIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3indasl yCIOBHBIE
0003HauEHHSI PJIEMEHTOB JIEKTPUUECKUX LIETeH, HCIOIB30BATh CXEMbI U CXEMAaTHUHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKHX YCTPOWCTB, W3MEPUTEIBHBIX TPUOOPOB M  TEXHOJIOTHMYECKHX
MIPOIIECCOB MPH PEIICHUH y4eOHO-TIPAKTHYECKUX 3a/1a4;

OPUBOANUTH TpPUMEpPbl  (HAXOAUTh WHPOPMALMIO O TpUMepax) MPaKTUYECKOTrO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHMN B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e301MacHOCTH
npu OOpamieHnu C TpHOOpaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXpPAHEHHUs 370POBbS U
COOITIOJIEHVSI HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPYXKAFOIIIEH cpejie;

OCYLIECTBIIATh MOUCK HMHpOpManuu  Qusnueckoro coaepxanus B HMHTepHere,
CaMOCTOSITENIbHO (POpMYITUPYsI IOMCKOBBIH 3ampoc, Ha OCHOBE UMEIOIUXCS 3HAHUI U CpaBHEHUS



JIOTIOJIHUTEbHBIX MCTOYHUKOB BBLAEIATh MH(POPMALMIO, KOTOpas SIBJIAETCS MPOTHBOPEUYUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCITIOJIb30BaTh MpPU BBINOJHEHUH YUYEOHBIX 3allaHUi HAyYHO-TIOMYJISPHYIO JIUTEpaTypy
(GU3M4ecKOro CcoJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMUM U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYT'YIO;

co3/aBaTh COOCTBEHHbBIE ITMCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3MUECKOrO COAEP’KaHMs, B TOM 4HUCIIE MyOINYHO
IIPEICTaBIIATh PE3YJIbTaThl MPOCKTHOM WM HCCIENOBATEIbCKOM NEATENBHOCTH, IPU 3TOM
IpPaMOTHO HCIOJb30BATh HM3YYCHHBIN MOHATUHHBIA ammapar Kypca (HU3HKH, CONPOBOXKIATb
BBICTYIUICHUE IIPE3CHTALNEM;

IPY BBIIIOJHEHUN Y4E€OHBIX IIPOEKTOB M UCCIIEAOBAaHUM (PU3NYECKUX MPOLECCOB paclpesensTh
00s3aHHOCTM B TpyNIEe B COOTBETCTBMM C IIOCTaBIECHHBIMU 3aJjayaMM, CJIEIUTh 3a
BBINIOJIHEHUEM IUIaHA JAEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN
BKJIAJl B J€ATEIBbHOCTh I'PYIIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aWMOJIECHCTBHE, MPOSBIIS
TOTOBHOCTb pa3periaTth KOH(MIUKTHI.

K xoHny oOyuyenus ¢ 9 Knacce npeIMETHbIE Pe3yJbTaThl HA YIIIYOJE€HHOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTENBHOCTh MEXAHHMUECKOTO JIBUIKEHUS,
HEBECOMOCTh W MEpPEerpy3Kd, LEHTP TSDKECTH, MEXaHWYECKHE BOJIHBI, 3BYK, HMH(]pa3Byk u
yIbTPa3BYK, JEKTPOMArHUTHbIE BOJIHBI, PEHTT€HOBCKOE U3JIyU€HUE, IIKaJla 3J€KTPOMAarHUTHBIX
BOJIH, HCTOYHUKHA CBETa, OJM30PYKOCTh M JaJbHO30PKOCTb, CIEKTPHl HCIYCKaHUS U
HOMJIOIEHUs, aibda-, Oera- M ramMma-u3iaydeHUs, H30TONbI, SAEpHAasT U TepMosiepHas
SHEpreTuKa) U CUMBOJIMUYECKHUH A3bIK (PU3UKU IPU PEIICHUH YUeOHbIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3nyaTh SBJIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSAMOJIMHEHHOE
JBUKEHHE, pAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBU)KEHUE, CBOOOIHOE MaJIeHUe Tell, ABM)KEHUE
10 OKPY)KHOCTH, B3aUMOJACHUCTBHE Te€J, PABHOBECHE MATEPHAIIBHONM TOUYKH, PEaKTHBHOE
JBIDKEHUE, HEBECOMOCTb, KoyiebaTenbHOEe JABIKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHYX/ICHHbIE KOJI€OaHMs), pE30HAHC, BOJHOBOE ABM)KEHHE (pAaclpOCTpaHEHHE M OTPaKEHUE
3ByKa, UHTeppepeHLrsa U Tupakius BOJIH), IPIMOJIMHEHHOE paclpOCTpaHEHUE, OTPaKEHNUE U
IpeJIOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE OTpayKeHUE CBETA, pa3jiokeHue 0eIoro cBeTa B CIEKTP
U CIOXEHHE CIHEKTPAJIbHBIX LBETOB, €CTECTBEHHAs pPAJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CreKkTpa H3JIy4eHHs) MO ONHCAHMIO MX XapaKTEpPHbIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NUYECKOE SBIICHUE;

pacrio3HaBaTh INPOSBICHUE W3YUYEHHBIX (U3MUECKUX SIBICHHH B OKpyXarolem mupe (B
TOM 4Hciie (pU3HUECKUe SIBICHUS B IPUPOJIE: IPUIUBHI M OTIUBBL, ABIKeHHE Tu1aHeT CoaHeuyHOU
CUCTEMBI, PEAKTHUBHOE JIB)KEHHE JKHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB KUBOTHBIMHU,
3eMJIETPSACEHNE, CEHCMHYECKHE BOJIHBI, IIyHAMH, 7XO0, I[BE€Ta TeJI, ONTHYECKHUE SIBICHUS B
npupojie, OuolorMyeckoe JeWCTBHE BHUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOIO
U3IY4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JY4M, pPaJAHOaKTHBHOE
U3ITy4YeHUEe TMPUPOAHBIX MHUHEPAJIOB JEHCTBUE pAJAMOAKTHBHBIX HW3JIyUEHUH HAa OpraHu3M
YyeJioBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIIENSTh CYIIECTBEHHbIE
cBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

OINKCHIBATh M3YYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJB3Yys (PU3MUecKue
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAs CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBH)KEHHUH, YCKOPEHUE,



[IEPEMEUICHUE TIPU PAaBHOYCKOPEHHOM MPSMOJWHEHMHOM [BHKEHUM, YIJIOBash CKOPOCTD,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CUjla TPEHHUs], CHJIa YIPYTOCTH, CUJa TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TaJICHHs, BEC Tela, HEHTP TSHKECTU TBEPAOTO Tesla, UMIYJIbC TENA, UMIYJIbC CHIIBL,
MOMEHT CHJIbl, MEXaHHW4ecKas paboTa M MOIIHOCTb, MOTEHIMAJIbHAs YHEPrus Telsa, HOJHATOro
HaJl IOBEPXHOCTBIO 3€MIIM, IOTEHIIMAJIbHAS HEPIUs CKAaTOW IPYKUHBI, KHHETUYECKasi YHEPrus,
[I0JIHAs MEXaHW4YecKas 3HEPIus, MEepUOoJl U 4YacToTa KOJEOAHMMH, MepHoJ MaTEeMaTHUYeCKOIro U
IIPY’KUHHOI'O MAasiTHUKOB, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA,
HOoKa3aTesab IPETOMIIEHUS CPefbl), IPU ONUCAHUU NPABHIIBHO TPAKTOBaTh (PU3UYECKUH CMBICI
UCMOJIb3YeMBbIX BEJIMYMH, HUX O0003HAu€HUs M eAMHUIBl (U3NYECKUX BEJIUYMH, HAXOIUTh
(bopMyIbl, CBS3BIBAIOUINE MAaHHYIO (U3NYECKYIO BEIWYHHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUNH;

XapaKTepu3oBaTh CBOMCTBA Tej, (PU3MUYECKHE SIBJICHHUS U IPOLECCHI, UCIOJb3Ys 3aKOH
COXPAaHEHHs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLUI CYNEPHO3ULUN CHJI, IPUHLIAI
OTHOCHUTENBHOCTH ['ammies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHMS HMIIYJbCa, TEOPEMY O
KMHETUYECKOW SHepruu, 3akoH ['yka, 3akoH bepHyiuIM, 3aKOHBI OTPAKEHHSI U IPEIIOMIICHUS
cBeTa, (opMylly TOHKOH JIMH3BI, IUIAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJIElb aTOMHOI'O
A1pa, 3aKOHbI COXPAHEHHUs 3apsAI0BOr0 U MACCOBOI'O YHCEN NPU SAEPHBIX pEaKUUsX, IPU ITOM
pa3auyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAYKEHUE;

CTPOUTH (PU3MUECKUE MOJIEIU PEaTbHBIX OOBEKTOB, IPOIECCOB U SBJICHHA, BELICIATH TPU
3TOM CYILECTBEHHbIE U BTOPOCTEIIEHHBIE CBOICTBA OOBEKTOB, MIPOLIECCOB, SIBJICHUH, TPUMEHATh
duznueckre MoaeIu Uit OObsICHEHNS (GPU3NUECKUX MTPOLIECCOB U PELICHHs yYeOHBIX 3a/ay;

OOBSICHATH (PM3MUECKUE SBJICHUS, MPOIECCH U CBOWMCTBA TN, B TOM YHCIIE B KOHTEKCTE
CUTyalluil INPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelaTh KAadeCTBEHHBIE 3a1a4d, B TOM
qucie TpeOyIoLe YUCICHHOTO OLICHUBAHUS XapaKTEPHbIX 3HAaUeHUN (pU3MUECKUX BEIUYHH, IPU
3TOM BbIOMPATh aI€KBATHYIO (PM3UYECKYIO MOJIEIIb, BBIABIATH IPUUMHHO-CIECICTBEHHbIE CBA3H U
BBICTPAaUBaTh JIOTMUECKYIO LIETIOYKY PAacCyXACHMH M3 2—-3 IaroB c ONOpPOl Ha H3y4eHHbIE
CBOICTBa (pU3MUECKUX SBIECHUHN, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U MOJEIIH;

YBEpEHHO pellaTh pacy€THble 3a7ayd MO H3y4yaeMbIM TeMaM Kypca (DU3MKH, BBIOMpas
a/IeKBaTHYI0 (M3MYECKYI0 MOJENb, C HCHOJB30BAaHMEM 3aKOHOB U (OPMYJI, CBSI3BIBAIOLIMX
¢bu3nueckue BENWYUHBI, 3alUCHIBaTh KpPAaTKOE YCJIOBHE U pa3BEPHYTOE pElLIeHHE 3a/ayH,
BBISIBJISITH HEJOCTAIOIINE WJIM M30BITOUHBIE J1aHHBIE, OOOCHOBBIBaTH BHIOOP METOAA pPELICHUS
3a/1a4d, MCIOJb30BaTh CIIPABOYHBIE HAHHBIC, MPUMEHATH METOABI aHaIU3a pPAa3MEPHOCTEW,
UCMOJb30BaTh TIpaMuecKue METOJbl pelleHUs 3a7ady, M[POBOAMTH MaTeMaTHYECKue
npeoOpa3oBaHus U pacuéThl, OLEHUBATh PEATUCTUUYHOCTD MOJTYYEHHOIO 3HaYeHUS (PU3HUECKO
BEJIMYMHBI U OINpPENEIsITh Pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON NpU pElIeHUU
3a/1a4y;

pacro3HaBaTrhb MpoOJIEeMbl, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIH (PU3UUECKUX METOJIOB, U
npeyiaraTh OpUEHTHUPOBOUHBIM CrOCOO pelleHusi, B OMMCAHWU HCCIEIOBaHMS pPacro3HaBaTh
IIPOBEPSIEMOE MPEIoNIoKeHHe (TUIIOTe3y), OLEHUBATh MPABHIBHOCTH MOPSJIKa IMPOBEIECHUS
UCCIIEI0BAHNS, HUHTEPIIPETUPOBATH NIOJIyYCHHBIN PE3YJIbLTAT;

IPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHHWS SHEPruu, 3aKOHa COXPaHEHMS
UMITyJIbCa, JCHUCTBHE 3aKOHA bepHy/IIM M BO3HMKHOBEHHE TOJBEMHOM CHJIBI KpbLIa,
3aBHCUMOCTh Tepuojia KoJeOaHUil NPYKHUHHOTO MasATHUKAa OT MAacChl Tpy3a U KECTKOCTU
OPY)XKUHBl W HE3aBUCHUMOCTh OT AaMIUIMTYAbl MajbIX KoJeOaHWH, MpsMOIMHEIHOe
pacnpocTpaHeHHe CBETa, pa3joKeHUe Oeoro cBeTa B CHEKTp, U3y4yeHUE CBOMCTB M300pakeHuUs



B TUIOCKOM 3€pKajie W CBOWCTB M300paXCHMs TPEIMETa B COOMpAONICH JIMH3E, HaOII0JecHUE
CIUIOIIHBIX W  JUHEWYaThIX CIEKTPOB  M3JIydeHHs): (OpMyIHpOBaTh  IMPOBEpsieMOe
MPEIIONIOKeHNE (TUMOTe3y) O BO3MOXKHBIX pe3ylbTaTaX HaAOMIOIEHUH, CaMOCTOSTEIIBHO
coOuparh yCTaHOBKY M3 M30BITOYHOr0 Habopa 00O0pyIOBaHMs, OMHCHIBATH XOJ OIbITa U
(dbopMyTUpOBaTh BBHIBOJIBI;

IPOBOAMTH IIPpU HEOOXOJUMOCTHU CEPUI0 IMpPSMBIX H3MEPEHUHM, ONpENeNss CpelHee
3HAUEHUE U3MEPSEMON BEIMUMHBI U ONPEIEIISsl OIPEUIHOCTh PE3YIbTAaTOB MPSIMbIX U3MEPEHUH,
000CHOBBIBATH BBIOOP CrIOco0a U3MEpeHHsI (M3MEPUTEIHHOTO Tprbopa);

MIPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIHUUH (CPEHssi CKOPOCTh U YCKOPEHUE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO TaIeHUs], KECTKOCTD MPYKUHBI,
KOO(QQHUIHUEHT TPEeHHUs CKOJIbKCHHS, MEXaHWdeckas padoTa W MOIIHOCTb, YacTOTa M MEPUON
KoJie0aHUN MaTeMaTUYECKOro U MPY>KUHHOTO MAasSTHUKOB, (DOKYCHOE paccTOsHHE coOHparoleit
JUH3bI M €€ ONTHUYecKas Cuia, PaAHOaKTUBHBIA (DOH) C MCHOJIH30BAaHHMEM AaHAJIOTOBBIX U
nu(poBbIX NPUOOPOB: OOOCHOBHIBATH BHIOOP METOAA M3MEPEHMs], IIAHUPOBATh HU3MEpPEHUS,
CaMOCTOSITENIFHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY, BHIYMCIIATH 3HAUCHHE BEINYMHBI U
AQHAIM3UPOBATh TOJIYYCHHBIE PE3yJbTaThl, OICHHBAs MOTPEIIHOCTh PE3yJIbTATOB KOCBEHHBIX
U3MEPEHU;

IPOBOJUTHh AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MYECKMX BEITUYNH
(3aBUCUMOCTb YT OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBHXEHUM 0€3 HayaJIbHOM CKOPOCTH,
3aBHCHUMOCTH CUJIbI TPEHUSI CKOJIBKEHHS OT CHJIbl HOPMAJIBHOTO JIaBJICHHUS, IepuoAa KoneOaHui
MaTEeMaTHUYECKOTO MasTHHKA OT JJIMHBI HHUTH, OINpPEAEJICHHE YCKOPEHHUs CBOOOJHOTO MaJleHus,
UCCJIEJOBAaHNE W3MEHEHHUS BEJIMUYMHBI U HAIPaBJIEHUS MHAYKLIMOHHOIO TOKA, 3aBUCUMOCTh YIJa
OTpaKEHMsI CBETa OT yIJla MAJCHMs, yria IMpeIOMJIEHHs OT yrja MaJeHus CBETOBOIO Jyua,
UCCJIEIOBAaHKUE TPEKOB: U3MEPEHUE YHEPTUU YACTHIIBI IO TOPMO3HOMY IyTH (110 doTorpadusam)):
COBMECTHO C yuyuTesneM (opMyIupoBaTh 3aqady U THUIOTE3Y HCCIEIOBAHHS, CAMOCTOSATEIHHO
IUIAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITEIbHO CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY,
NPEJICTaBIATh MOJYyYEHHbIE 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BUJE TaOJHUI] M TpaduKOB,
OLIEHUBATh MOTPELUTHOCTH, JI€aTh BBIBOBI 110 pe3yJIbTaTaM UCCIIE0BaHMS;

coOiroaaTh npaBuia 6€30MacHOro Tpyaa nmpu paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHUEM;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJIOTHYECKHUX MPOILIECCOB C OMOPOW Ha WX OMHUCAaHMs (B TOM 4HCIE: COUIAOMETp, AATYUKU
MOJIOKEHMS, PACCTOSHUS M YCKOPEHMs, DaKeTa, 3XOJOT, OYKH, Mepuckomn, ¢doToanmapar,
MHUKPOCKOII, TEJIECKOIl, ONTHYECKUE CBETOBOJbI, CIIEKTPOCKOIN, 03MMETp, Kamepa Buibcona),
UCIIONIb3YSl 3HAaHHUA O CBOMCTBAaX (PU3MUECKUX SBJICHUM M HE0oOXoauMble (QU3ndYecKue
3aKOHOMEPHOCTH, MCIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPHUTEIbHBIX NMPHOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEUICHUH y4eOHO-
NPaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS U300pakeHUIl B TNIOCKOM 3€pKajie U
cobuparomiei TMH3e;

NPUBOJIUTH MpHUMEpPhl (HaXOoAWTh HH(DOpPMaLMIO O TpUMepax) MPaKTHYECKOIro
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e30MacHOCTH
npu oOpaleHuu ¢ MpudopaMM U TEXHHUUECKUMH YCTPOMCTBAMH, COXpPAHEHHs 3J0pPOBbS U
COOIOZICHHSI HOPM 3KOJIOIMUYECKOT0 TIOBEJIEHUS B OKPYKAIOIIEeH cpelie;

OCYIIECTBIIATh MOMCK UHpopManuu (¢u3nyeckoro cojaepxkanuss B MHrepHere,
CaMOCTOSITENIbHO ~ (OPMYNIMPYsS  TOUCKOBBI  3alpoc, HAXOMUThb IYTH  ONpeNeeHus
JIOCTOBEPHOCTH MOJYYEHHOW MH(POPMAlMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJTHUTEIbHBIX
HCTOYHUKOB,;



UCIIOJIb30BaTh TPHU BBIMOJHEHUU YYEOHBIX 3a/laHUi HAY4YHO-TIOMYJSAPHYIO JUTEpaTypy
(Gu3MUecKoro CcojepKaHHs, CIPaBOYHBIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMAIMK M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(MOpMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEpKaHMs, MyOIMYHO MPEACTABIATh PEe3yJbTaThl
IIPOEKTHOM WM HCCIIENOBATEIbCKOM JEATEJIBHOCTM IPU 3TOM TIPaMOTHO MCIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapar u3yyaemoro pasjaesna (GU3UKU U CONPOBOXKAATh BHICTYILICHUE
npe3eHTaluen ¢ ydéToM 0COOCHHOCTEH ayIuTOpUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 du3nka — HayKa 0 PUPOJIE 2
12 du3nYeCcKUe BEITUNYNHBI 4
1.3 EcTtecTBeHHO-HaY4YHBIN METO]] IO3HAHUS 2
Htoro no paznemny 8
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 2 1
JIBH>KeHue U B3aUMOJICHCTBUE YaCTHIL
2.2 4 2
BEIIeCTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe JIBIKCHUE 10 2
3.2 WNuepuus, Macca, IIIOTHOCTh 9
3.3 Cuita. Bunsr cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 JHaBnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 2




TCI1aMU, XKUAKOCTAMHU U Ira3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKMJIKOCTH U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO
Wroro no pazueny 28
Paszgea S. Pabora u MOIIHOCTH. JHEPrust
5.1 Pabora u MomtHOCTH
5.2 [IpocThie MeXaHU3MBI
5.3 MexaHuueckasi SHeprus
Htoro no pazneny 19
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 [ToBTOpPUTENBEHO-0000IIAIOIINUN MOTYITH 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CrpoeHrne u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Htoro no paznemny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
91 DJIEKTpUYECKUE 3aps/ibl. 3apsDKEHHBIE Tea 9 1
' U UX B3aUMOJICHCTBUS
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 31 10
2.3 MarHuTHBIC SBIICHHS 11 4
2.4 DNIeKTpOMarHuTHask MHIYKIUS 7 1
Hroro mo pazueny 58
Pa3nea 3. [loBTopuTe1bHO-00001aK0 1M I MOAYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnYecKoe IBIKEHUE B CIIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumopeticteue Ten 18
1.3 3aKOHBI COXPAHECHUS 15 1 2
Htoro no paznemny 63
Pa3nen 2. Mexanuveckne KoJj1e0aHUS U BOJHBI
2.1 MexaHnueckue KoJieOaHus 8 3.5
2.2 MexaHu4eckre BOJTHBI. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AIIEKTPOMArHUTHBIE BOJIHBI

Htoro no pazneny 6
Pa3pnen 4. CBeroBble SIBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA

4.2 JIuH3b! U onTHYECKUE TPUOOPHI

4.3 Paznoxxenue 6e10ro cBeTa B CEKTP
Hroro 1o pasneny 16




Pa3nea 5. KpanroBble ABJIeHUA

51 Hcnyckanue u MorJIonieHue CBeTa aTOMOM 1
5.2 CrtpoeHue aTOMHOTO si1pa
5.3 SnepHble peakuuu
Hroro mo pazneny 16
Pa3zgea 6. [loBTOpUTEIHHO0-00001IA0IMH MOYJIb
6.1 MexaHnueckue sBJIeHUS (IOBTOPUTEIIBHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TerutoBbie siBIICHUS (TIOBTOPUTEIBHO- 3
' 00001IAOIIUI MOTYJIb)
6.3 DJIeKTPOMArHUTHBIC SIBJICHUS 3 1
' (TTOBTOPUTETHHO-0000IAOIINI MOIYIIb )
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- 1 1
' 00001IAOIIUI MOTYJIb)
6.5 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 26.5







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®dusuka — HayKa o0 npupoje. ABIeHust 1
MPUPOJIBI
2 dusnueckue IBICHUS 1
duznyeckue BeIMYUHbL. Pa3MepHOCTS.
3 ®dusngeckue npudopsl. [lorpemHocTu npu 1
MPSIMBIX H3MEPEHUSIX
Vpok-uccnenosanue "M3mepenue
4 JUHEHHBIX pa3MepOB TEJ U MPOMEKYTKOB 1 1
BpEMEHH"
5 JlabopaTtopHast pabota "M3mepenue 1 1
00BEMa )KUIKOCTH U TBEPIOTO Tena"
6 JlaGopaTtopHas pabota "Onpezenenue 1 1
pa3mepoB MajbIxX Tea. Metoj psiioB”
Metoap! HayuHOTro No3HaHusA. OnucaHue
7 (bu3nUecKUX SIBICHUH ¢ TOMOLIBIO 1
Mozeen
VYpok-uccnenosanue "IIposepka
8 TUIOTE3bI: JATbHOCTD MOJNIETA MIAPHKA, 1 1
MYIIEHHOTO FOPU30HTAIBHO, TEM OOJIbIIIE,
yeM OoJibliie BhICOTA ITycKa"
9 Crtpoenue BemiecTBa. OMNBITHI, 1




JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guaMerpa
aToOMa METOJIOM PSIOB (C UCTIOIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIupeHus razos. ONbITHI O
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Bemecta. Juddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

BzamMmoneiicTBue yacTUIl BEIIESCTBRA:
MPUTSHKEHUE U OTTAJKUBAHUE
ArperatHble COCTOSIHUSI BEILIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe nBuxeHue. [1yTs,
TPaeKTOpHs, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxkeHue. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO ABUKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

21 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTopHnas pabota "Onpeznenenue

22 CpPEIHEH CKOPOCTH CKOJIBKECHHS OpycKa
WJIM 1IapUKa 10 HAaKJIOHHOM miockocTu"”

93 OTHOCUTENBHOCTD JIBHKEHMS. CI10KEHNE
CKOPOCTEH Mpu napaieIbHOM JABHKEHUU
[Tonyuenue u ananus rpaukoB

24 3aBUCHUMOCTH TIYTH ¥ CKOPOCTHU JABMKCHUS
OT BpEeMEHH
Pemenue rpaduueckux 3agad no reme

25 "Mexanuka. PaBHomepHoe
psIMOJIMHENHOE ABMKEeHHE"

26 SIBneHne nHEepUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MPUIHHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia MPU
MOCTYNATeNbHOM JIBUKEHUHU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3aUMOJEHCTBHUIO TET"

29 IInoTHOCTE BelecTBa

30 JlabopaTtopHast pabora "Onpenenenue
TJIOTHOCTHU TBEPIOTO Tena"

31 Pemenne 3amgau no reme "Macca Tena.
ITmorHOCTE BemtecTBa"

32 Cwmecn u criasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPoO/Ie.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOECHUHU BELIECTBA.
Mexanuka"

KoHnTtposbhas padora mo teme "dusnka —

34 Hayka o npupoze. Ilepponagasibubie
CBE/ICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHMHU BelllecTBa. MexaHuka"

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaeseHue CUibl TIKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. Usmepenue cui. Jlunamomerp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenune 3anau no reme "Cuia ynpyrocTtu.
Bec Tena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1eopMaln) NpyKUHbI OT
IIPUIOKEHHOM CHJIIBI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielcTBYOIIAs cuila

44 Pemenue 3anau no reme "CroxeHue cuil.

PaBHoaeiicTByromas cuia”




Pemenne 3agaug mo reme "B3aumoneicreue

45
ten. Cuiel B MeXaHuke"
Pemenne 3amgau no reme "Cua tpenus.

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHUJIBI
TPEHMSI OT ILIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHas pabota "OmbITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHIIbI

47 TPEHHS CKOJIbKEHUS OT CHJIbI IaBJIICHUS U
XapakTepa COIPHUKACAIOIINXCS
noBepxHocTen"

48 Pemenne 3agaud mo reMme "B3aumoneictsue
ten. Cumsl B Mexanuke"

49 KouTponbhas pabota no Teme
"Bzaumonencrtaue tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
ompezieNieHus 1aBleHuUs TBEPOTo Tena"

59 VYpok-uccnenosanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenue KUAKOCTEH 1 ra30B. 3aKOH
[Tackans

54 ITHeBMaTHUECKHE yCTpPOIICTBA

55 3aBUCHMOCTb JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napanoke

57 Ypok-npoekT "M3ydenne cooomarnmxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JeicTBUsL aTMOC(EpPHOTO AaBICHHS"

63 N3mepenue atMmochepHOro aBjieHuUs.
OmnsiT Toppuuenau
3aBUCUMOCTBH aTMOC(EPHOTO TaBJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
U3MepEeHus: aTMOC(EepHOro aBiIeHus

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuia. 3akoH Apxumena

67 Pemenne 3amaa mo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "JKcrnepuMeHTalIbHOE OOHApYKEHNE
NEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeNo"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEN Ha
TEJO0, MOTPY>KEHHOE B JKUJKOCTD"

70 [InaBanue ten




JlaboparopHnas pabota "Hccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bema
MOTPYKEHHOU B KUIKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrtenue 3amad mo teMe "3akoH
Apxumena. YcioBus riaBaHus teua"
Pemenue 3agau mo teme "JleicTBue

74 YKUJKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCTpyrpoBaHue

75 apeoMeTpa WM JIOJAKU U OTpeIeTICHUE
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBneHue TBEpAbIX TN, KUAKOCTEN
U ra3oB"

77 KonrtponsHas padora no reme "JlaBneHue
TBEPJBIX TeN, )KUIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTb

80 Pemenue 3a1ay Ha onpenenenue padboTsl U
MOIIIHOCTHU

81 PaGora cuinbl TSKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHast pabota "M3y4ueHue npaBuia

pbryara Jjisi IoABMXXHOTO U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

Pemenue 3anau no teme "3omnotoe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3amau mo reme "Pabora cuibl
TSDKECTH M cuitbl TpeHus" / Beepoccuiickas
poBepovHas paboTa

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 3aJJaHHBIMU NapameTpaMu”
Ypok-konpepenus "[Ipocteie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

KoaddunmenT nonesznoro neicTBus
IPOCTBIX MEXaHU3MOB

92

93

94

JlaGopaTtopHast pabora "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4deckas OHEpPIus. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBLHOE
ompeieJIieHue N3MEHEHHUST KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTHH MPU CKATHIBAHUHT
Tea Mo HaKJIOHHOW MIOCKOCTH"

96

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teme "Pabota u mourHoCTh. DHEprus"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ TekcTamu 1mo Teme 1
"Mexanuyeckoe ABuxeHue"

99 Pa6oTa ¢ Tekctamu 1o Teme "CtpoeHue 1
BellecTnra”

100 PaGora c' 'TCKCTaMI/I o Teme "Cuiibl B 1
npupojie

101 Pa?OTa C TeKCTaMH TI0 T?Me "JlaBeHue 1
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B"

102 PaGora ¢ TekcTamu o Teme "OHeprusi. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KVIACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypen
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBepa0Tro, KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aima3oB"
5 CmaunBaHue U KallWUISIPHOCTb. 1
[ToBepxXHOCTHOE HaTsKEHNE
TennoBoe paclIMpeHHe U CxKaTUE
Tennosoe neukeHue. Temmeparypa 1
8 TemriepaTypHbIe IIKAJIBI
9 BuyTtpenHss sHeprus u cnocoObl eé 1
W3MEHEHUS
10 Buasl Tenonepenaun 1
VYpoxk-koHdpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MAaTEPUAJIOB B 1
LeIsiX dHeprocoepexeHus"
12 KonuaectBo Temnotel. Y aenbHas 1

TCIINIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"”

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

Jlaboparopnas pabota "Hccienoanue
SIBJICHUS TEINI000MEHA PH CMELTMBAHUH
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
IpH TEII000MEeHe C HarpeThIM
METAJUIMYECKUM ITUIHHAPOM"

18

[ImaBnenue n oTBEpAEBaHNE
KPUCTAJZIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEpJIeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "Onpeznenenue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKUX Tell U
pa3MsrdeHus Mpu HarpeBaHUHU aMOP(HBIX

"

TCII

22

[TapooGpa3oBanre U KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nennHas Tenora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIEPATYPHI KUTIEHUS OT aTMOC(HEpPHOTO
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
Ypok-uccinenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacplileHHbIi 1 HEHACHIEHHBINA Iap.
BiaxxHOoCTB BO311YXa
BrnaxHocTs BO31yxa U €€ u3MepeHue.

27 JlaboparopHnas padota "OnpeneneHue 0.5
OTHOCHUTEIIbHOM BIAXHOCTU BO3ayXa"

28 Pemenue 3amau nmo teme "BiaaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TerIoTa
CTOpaHHUS

31 [TpuHIMIIBI paOOTHI TETIOBHIX JBUTATENCH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

34 Pemenne 3aga4 o teme "KIIJ[ TemoBoro
nsurareis"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATENN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TEIUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME

38 "TemoBsie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUH BeriecTa"
KoHnTtposbHas padora mo teme "TermmoBbie

39 siBNeHns. MI3MeHeHne arperaTHpix
cocTosiHUI BemecTBa"

40 Onektpuzanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
HaJIeKTPU30BLIBATHCA"

42 B3aunmoneiicTBre 3apssKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hampsok€HHOCTD

43 aeKTpuYeCcKoro nois. [IpuHnun
CYNIEPIO3ULNH IIEKTPUUECKUX TTOJIEH

44 Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aroma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUs

3JIEKTpUYECKOro 3apsaa”




OnekTpuueckuil Tok. lctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHI TOK B METaJIax 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

94 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BonbTmeTp 1
Jlaboparopnas pabota "COopka u

56 HCIIBITAaHUE DJICKTPUUCCKOU TN 1
MOCTOSIHHOTO TOKa"

57 3aBUCHMOCTD CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon OMa aJis yyacTKa Lenu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HAPSHKSHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTPOTHBIICHUE

60 JlaGopatopHas pabota "Onpeznenenue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "DneKkTprueckoe 1
CONPOTHUBJICHHE. Y IEIBHOE COMPOTUBIIEHUE"

62 Pemenue 3amau mo teme "3akoH Oma" 1

63 [TocnenoBarenbHOE U MapalIeIbHOE 1

COCINHCHUA ITPOBOAHHUKOB




64

JlaboparopHnas pabota "IIpoBepka npaBuia
CJIO’KEHUS HAIIPSDKEHUH TIPU
MIOCJIEIOBATEIILHOM COCTUHCHUU JIBYX
pe3uctopon"

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCJIMHEHUS TIPOBOHUKOB"

66

67

68

JlaboparopHnas padota "IIpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa JiJ1s TOJIHOU
enu

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COINPOTHBIIEHNE UCTOYHMKA TOKa. 3akoH OMa
IS TOJIHOM 1enu”

70

71

Jlabopatopnast padora "Onpenenenne IJC
N BHYTPCHHET'O COIMPOTHUBIICHUA NUCTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopaTtopHnas pabota "[IpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1eMEHTOB"

PaGora QJICKTPHUYICCKOI'0 TOKA. MoIHOCTh




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHnas pabora "Onpeznenenue
pabOThl ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

3akon JIxoyns-Jlenna. [Torpedurenu
AEKTpUYECKOro Toka. KopoTkoe 3amMblkaHue

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI AEHCTBUS JOMAIITHUX
3JIEKTPOHArPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DnekTpuuecKue 3apsabl. 3apsKEHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

79

80

81

KonTponbhas pabota no Teme
"DnekTpuuecKue 3apsabl. 3apsHKCHHbBIE Tea
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10J1€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3ydenue
MarHUTHOT'O MOJIS TOCTOSIHHBIX MarHUTOB
pU UX 00BbETUHEHNUH U pa3ieTIeHUH.
Busyanuzanus nosst moCTOSIHHBIX MarHUTOB'

82

OmneiT OpcTena. MaruutHoe nose
AIIEKTPUYECKOTO TOKA

83

84

OmneiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTPOMAarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue eé




HaIpaBJICHUS

Pemenue 3amaud no teme "Cuna Amnepa u

85 ,
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTATEh OCTOSIHHOTO TOKA.

86 Hcrnonb30BaHuE 3IEKTPOIBUTATEICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 Bcepoccuiickast mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlabGopaTtopHast pabora "M3yuenue aercTBus
MarHUTHOTO TOJISl Ha MPOBOJAHHUK C TOKOM"

90 Ypoxk-koudepennus "[Ipakruueckoe
IIPUMEHEHHUE IeKTpoABUraTenei"

01 Jlaboparopnas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

92 JlabopaTtopnast pabora "U3zmepenne KII1/]
AIEKTPOABUTATEIHHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuun. [Ipasumno Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3agau no reme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoObl MOTydeHUs
AJIEKTPOIHEPTUHU

97 Ypok-koHpepeHIus "DIeKTPOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPIHUHU.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

KonTtponbHas pabora "DneKTpoMarHuTHbIE

98 " 1
SIBJICHUS

99 PabGoTa ¢ Texcramu o TeMe "TemnaoBbie 1
SIBJICHHS"
Pabora ¢ TekcTaMu 110 TeME

100 "DIeKTpUUeCKHEe 3apsabl. 3apsOKCHHbBIC Tena 1
U UX B3aumojencraue"

101 Pabota ¢ Texctamu 110 Teme "I1ocTOSSHHBIH 1
ANEKTPUIECKUHN TOK"

102 Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHASI UHTYKITHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KJIACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
Mexanunueckoe qBrkeHue. MarepuanbHas
1 touka. CriocoObl omucaHus 1
MEXaHUYECKOTO JIBHKEHUS
5 Cuctema orcuera. OTHOCUTEIIBHOCTh 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbIe BeIMUUHBI, ONIEpalluu C 1
BEKTOpPaMHU, ITPOCKIIUU BEKTOPOB
4 Panuyc-BekTOp MarepralibHOM TOUKH, 1
nepeMenieHre Ha IIOCKOCTH
5) PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE 1
5 Pemenue 3angau no reme "PaBHOMepHOE 1
MpsIMOJIMHEITHOE IBUKEHUE"
HepaBHOMepHOE NpAMOIMHENHOE
7 nBuxeHue. CpellHsasl 1 MTHOBEHHAs 1
CKOpOCTb TeJla TPU HEPABHOMEPHOM
JBUKEHUH
JlaGopaTtopHast pabota "Ornpezenenne
8 CpeIHel CKOPOCTH CKOTBbKEHUS OpycKa 1 1
VI IBVOKEHHSI IIAPHUKA 110 HAKIOHHOM
MJI0CKOCTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1

JIBIOKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOCTH"

14

Pemenue 3amgau no reme "l[lepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOIO MMYTH U
MIEpEMEIICHUS IS TPSMOJIMHENHOTO
JABHXXCHUSA

17

18

Pemienue 3amau o teme "I'paduueckas
WHTEpIpETALMs YCKOPEHUs, CKOPOCTH,
MIPOMJIEHHOTO ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6oaHOTO nageHus. OmbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBIKeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
JlaboparopHnas pabota "Hccienoanue

22 JBIDKCHUS TeJla, OpPOIIEHHOTO O] YIJIOM K
rOpU30HTY"
Pemenue 3agau mo treme "JIBrkeHue 1Mo

23 JIEHCTBUEM YCKOPEHUsSI CBOOOIHOTO
nageaus”

24 JIBuKEeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHE MPH JIBFKEHUU TIO
OKPYKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpy>KHOCTH"
VYpok-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKEHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHH4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

ornucauus"




31

[Iepssiit 3ak0oH HprotoHa. BekTop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA crita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amaud mo teme "Cuiia
ynpyroctu"
JlaGopaTtopnast paborta "HcciaenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B MIPYKUHE, OT CTEIICHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. KoapdummenT tpenns

38 JlaboparopHas pabota "Onpenenenue
KOd(UITMEHTA TPSHUS CKOJbKCHHS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBrKeHHE Te 0 OKPYKHOCTH 0JT
JIEHCTBUEM HECKOJIBKUX CHII

41 3akon bepnymiu u mogsEMHas cuiia Kpblia
Ypok-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHbIC annaparkl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISX. [IBUKeHHe
Moe3/1a Ha MarHUTHOM Mmogymke"

43 Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 nenrpa. Ilepsas kocMuyeckast CKOPOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepHUanbHON TOUKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuno MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LEHTpa TSKECTU pa3IMyHbIX Te"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeIiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeaktuBHOE nBMKEHIE
Pemenue 3anay no teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckast paboTa 1 MOITHOCTb

54 Paborta cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHas pabora "Onpeznenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "Onpeznenenue

57 paboThI CHIIBI YIPYTOCTH MPH MOABEME

Tpy3a C UCIIOJIB30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponpsHas pabora o Teme
"B3anMoenCcTBHE TEI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTHKHU KOJI€OaHH: Tepro/,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NpyKUHHBIN

MasaTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH NepHoa KoueOaHun
IIPY’KWUHHOT'O MasATHUKA OT Macchl rpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHnas pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue konebanus. BeiHyk/1eHHbIC
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
K0J1e0aTeIIbHOM JIBHKCHUU
VYpoxk-uccinenosanue "l[IpoBepka

HE3aBHCUMOCTH II€pHUOaa KonebaHuii
I'py3a, HOABCUHICHHOI'O K JICHTC, OT MacCChI

I‘py3a”

MexaHudeckue BOJIHEL: IpOOOJbHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MeXaHUYECKUX BOIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHEHHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepPepeHIN U TUPaKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

3Byk. PacnipocTpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"DKCIEpUMEHTAIIBHOE OIIPEIEIICHNAE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOT0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTpPOMarHUTHOE OJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/enieHre YacTOThI
U JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CkopocTb cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus u Tuppaxus

88 JlydyeBas MOJieNIb CBETA U T€OMETpUYECKast
ontuka. MicTouHMKM cBeTa

89 [TpsMonuHeiiHOe pacTIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxxeHus cBeTa. [lmockoe 3epkaio

01 [TocTpoenue nzobpaskeHuit,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHHUS
cseta. [lonHOE OTpakeHue cBera.

93 JlaboparopHuas padota "Vcciienopanue




3aBUCHUMOCTH yTJja NpeOMJICHUS OT yriia
MaJICHUsI CBETOBOTO JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MTOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

96 JIun3a, X0 My4eil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

99 coOMparoIel U pacCEUBAIOIIICH JTUH3
VYpoxk-koupepenuus "IIpuniun aeiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poToanmapar)"

101 I'a3 xak onTuyeckas cucrema.

bnu3opykocTh U JabHO30PKOCTh
Paznoxxenue 6enoro cBeta B CIEKT.

102 Onreitel HeroToHna. Cnoxenue
CHEKTpalibHBIX I[BETOB. [lucnepcus cBeta

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

LIBETA [IPU CJIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Moaens atoma bopa.
Hcnyckanue 1 NorjaomeHue cBeTa aTOMOM.

106 KBanTs1. JIuneiiuaTeie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHENYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIyCcKaHus"

108 PanmnoaktuBHOCTH. Anlb(a-, 6eTa- u
ramma-u3J1y4eHus

109 Ctpoenue aToMHOTO siipa. HykiaonHas
MoOJieJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

112 PaZMOAaKTHBHBIX M3JTy4E€HUH Ha )KUBbIC
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBs3M aTOMHBIX sijiep. CBA3b
Macchl ¥ SHEPTUU

115 Pemenue 3agau no reme "SAnepHbie
peaxkuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u neneHus saep.
Nctounuku sHeprun CosHIa U 3BE3]T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbI
SIEPHOU HEPreTUKn"




[ToaroroBka K KOHTPOJILHOU pabOTE MO

118 teMme "Konebanus u BoHbel. CBETOBEIE U
KBAHTOBBIC SIBJICHUA"
KonTponsHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE I KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHbIX MO TeMe
"MexaHn4eckoe IBHKeHue"

121 Pemrenne pacyeTHBIX M Ka4E€CTBEHHBIX
3a1a4 o teme ""B3aumoneiicteue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpPaHEHUS
SHEPIruM U UMIyibca'

123 JlaboparopHbie pabOTHI IO TEME
"Mexannyeckoe aBrxeHue"

124 JlaGopaTopHble paboThI IO TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopubie padoTsl 1o Teme "[IpocTrie
MeXaHU3MbI"

126 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3aj1a4 1o Teme "TernoBsie mporecch”

127 Pemienne pacueTHBIX U KaU€CTBEHHBIX
3amad 1mo reme "BiaxkHOCTB"
Pemienne pac4eTHBIX M KaYECTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

3a7a4 0o TeMe "3aKOHBI IIOCTOSIHHOT'O




TOoKA"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznayd no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOT'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C”TCKCTaMI/I 1o TeMe "CBeTOBBIE 1
SIBIICHUS

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
anepHas pusuka"

BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 45

I[TPOTPAMME










