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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo (pu3uke Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs COCTABJICHA Ha OCHOBE
MOJIOKEHUA ¥ TpeOOBaHUI K pe3yinbTaTaM OCBOEHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON mporpaMmel, npeactaBieHHbIX B ®I'OC OO0, a takxe ¢ yuérom deaepanbHOi
paboueii mporpammsl BocriuTanus 1 KoHuenimu npenogaBanus yueOHoro npeamera «Pu3nkay.

Coneprkanue nporpaMMsl 1o (U3MKe HarpaplieHO Ha (POPMUPOBAHHME €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOY4YaIOUIMXCS M OPraHM3alvI0 U3ydyeHHs (DU3MKH Ha JeATeNbHOCTHOW ocHoBe. B
IporpamMMe 1o (pU3MKe YYUTBIBAIOTCS BO3ZMOKHOCTH Y4eOHOr0 IpeaMeTa B peajin3aluy TpeOOBaHUM
®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U METAIPEAMETHBIM pe3yjbTaTaM OOyY€HHs, a TaKXKe
MEXIIPEIMETHBIE CBSA3HM €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHMUs.

IIporpamma 1o (¢u3uKe yCTaHABIMBACT paclpejieieHue ydyeOHOro marepuaiga IO ToaaM
o0y4eHus (1o Kjaccam), mpejiaraeT MPUMEPHYIO MOCIIEA0BATENbHOCTh U3YUEHHS TEM, OCHOBAaHHY IO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COAEPIKaHUS U yU€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXxcs.

[Iporpamma o ¢usuke paspaboTaHa ¢ IETbI0 OKa3aHUS METOAWYECKON MOMOIIU yYUTETIO B
co3JlaHuM padoueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

®dusuka SBISIETCA CHUCTEMOOOPA3YIOIUM JUISl €CTECTBEHHO-HAy4YHBIX Y4EOHBIX IPEAMETOB,
IIOCKOJIbKY (pU3MUECKUe 3aKOHBI JI€KaT B OCHOBE HPOLIECCOB U SIBICHUH, M3y4aeMbIX XHUMHEH,
Oouosiorueit, actpoHoMueil W (U3NYECKON reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpeIoCcTaBisieT Haubosee ACHble 00pa3ibl IPUMEHEHHsI HAyYHOr0 METO/1a IIO3HaHuS,
TO €CTh CIT0Cc00a MOTYUYCHHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa M3 MIaBHBIX 3a1ad (U3MYECKOro 00pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOUT B (OPMHPOBAHWUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe Yy
00y4aroIuxcs.

WN3ydyenne (¢u3uku Ha 0a30BOM YypOBHE IMPEAINONAraeT OBJIAJEHUE  CIEAYIOUUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIMMH €CTECTBEHHO-HAY4YHYI0 TPAaMOTHOCTD!

® HAy4YHO OOBSICHATH SIBJICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

® UHTEpHpPETUPOBaTh JAaHHbIE M HCIIOJIB30BATh HAy4dHbIE JIOKA3aTelIbCTBA JUIS
IIOJIy4€HUS BBIBOJIOB.

[enu wu3yueHuss (U3MKKM HA YPOBHE OCHOBHOTO OOIIEro O0Opa3oBaHUs OIpPECICHBl B
Konnenuuu mnpenogaBanus y4yeOHoro mnpenmera «®Pusnka» B 00pa3oBaTelIbHBIX OpraHU3aLUAX
Poccuiickoit ~ ®enepanuy, peanu3yoOIIUX OCHOBHBIE  00II€00pa3oBaTE/IbHBIE  MPOTPaMMBbI,
yTBepxkaAEHHON pemenneM Kosutermm MunucrepcrBa mnpocsemeHuss Poccuiickoin ®Penepanuu
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

Hean nzyvyenus pU3NKu:

e MpuOOpEeTeHHE MHTEpeca U CTPEMJIEHUSI 00YYaroIIMUXCs K HAYYHOMY H3YUEHHUIO MPUPOIBI,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEACTABICHUH O HAayyHOM MeTOoAe TMOo3HaHUd U  (HOpMUpPOBaHHE
HCCJIEIOBATENBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (opmHupoBaHME HAay4YHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa W3Y4YEHHs] OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opMHUpOBaHME MPEICTABICHUN O POJIU (PU3UKH JUIsl PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHUI;

e pa3BUTHE TIPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NeSITeNIbHOCTH, CBS3aHHON ¢ (M3MKOW, MOATOTOBKA K JaJbHEWIIEMYy OOyYEHHIO B 3TOM
HaIPaBJICHUU.

JlocTikeHne ATUX TIeJIel TporpaMmsbl 1o (PU3UKE Ha YPOBHE OCHOBHOT'O 0011ero 0Opa3oBaHMs

o0ecreynBaeTcs pelIeHueM CIeIyIOIuX 3a4ay:

e [pUOOpETEeHHE 3HAHUI O AMCKPETHOM CTPOEHHMHU BEILIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;



e TpHOOpEeTeHUE YMEHUH ONMUCHIBATh U OOBSICHATH (PU3MUECKUE SBICHHS C MCIIOJIH30BAaHHEM
IIOJIyYCHHBIX 3HAHUM;

® OCBOCHHE METOJOB pEIICHUS MPOCTEUIIMX pacuy€THBIX 3a7ad C HCIOJb30BaHUEM
(bU3NYIECKUX MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a]1a4;

e pa3BHUTHE YMEHHI HAOIIOJATh MPHUPOIHBIC SBICHUS W BBITIOIHATH OMBITHI, TaOOPATOPHBIE
paboThl W DKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C HCIOIB30BAHUEM HW3MEPHUTEIBHBIX
puOOPOB;

e OCBOCHHE MPUEMOB paboOThl C HWHPOpPMAIUEH (UINYECKOTO COICpKAHUS, BKIIOYAS
MH(OPMAIIHIO O COBPEMEHHBIX TOCTHKEHUSIX (PU3MKH, aHAIN3 U KPUTUIECKOE OICHUBAHUE
nHpopManuu;

® 3HAKOMCTBO CO chepamu MPOPECCHOHATHHON AEATEIHHOCTH, CBI3aHHBIMH C (DU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKCHHIX (PU3HUECKON HAYKH.

Ha wu3ydenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS
oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 daca B Heeno), B 8 kiracce — 68 yacoB (2 gaca B
HEJIENI0), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (usnke nepeyeHb J1abopaTOPHBIX PaOOT U OMBITOB HOCUT
PEKOMEHIaTeNNbHBIN XapaKTep, YUUTENb JIeIaeT BbIOOp MpOBeAeHMs Ja00paTOpHbIX paboT U OIBITOB
C Y4€TOM MHAMBHIYaJIbHBIX OCOOCHHOCTEH OOYYaromMXcs, CIHCKAa SKCIEPUMEHTAIBHBIX 3aJaHHi,
IpeJUIaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pu3uKe.

BocnurarenbHblil noreHuan npeamMera «Pusnukay peanus3yercs Yepes:

® YCTaHOBJICHUE [JOBEPUTEIbHBIX OTHOIIEHUH MEXIy YYMTEIeM M €ro y4eHHMKaMHu,
CIOCOOCTBYIOIIMX IO3UTUBHOMY BOCHPUATUIO Yy4yallUMHUCS TpeOOBaHMM M MpOckO yduTes,
NPUBJICYCHUIO WX BHUMAaHUS K 0OCyXKJaeMoil Ha ypoke HH(pOpMAIMK, aKTUBU3AIMH WX
MIO3HABATEJILHOU JEATEIBHOCTH;

e 100yX/€HHUE IIKOJbHUKOB COONIO[aTh Ha YypOKEe OOILIEHpPUHATHIE HOPMBI IOBEIACHMS,
npaBwia OOUIEHUS CO CTApIIMMU (YUUTENSIMU) M CBEPCTHUKAMH (LIKOJIbHUKAMH), HPUHLHUIIBI
y4eOHOM TUCHUIUIMHBI U CAMOOPTaHU3aIIH;

® [IpUBJICYCHHE BHUMAaHUS OOYy4YalOIIMXCS K LIEHHOCTHOMY acCHEeKTy M3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3alys Ux paboThl C MOJydyaeMoil Ha ypoke cOolMaibHO 3HAYMMOI MHpopMmarmen —
MHULMUPOBAaHUE €€ OOCYKJEHHS, BbICKa3bIBaHUS 00YyYaroIIMMHCS CBOETO MHEHMS MO €€ IMOBOAY,
BBIPAOOTKH CBOETO K HEll OTHOIIECHUS;

® UCIOJb30BaHUE BOCIMTATENBHBIX BO3MOXKHOCTEH COIepaHUs y4yeOHOro IpenMeTa dyepes
JEMOHCTpalMio 00y4JaroMMcsl IPUMEPOB OTBETCTBEHHOIO, I'PaXk/1aHCKOTO MOBEACHHUSI, MPOSBICHUS
YeJIOBEKOII00MS U 100pOCepIeYHOCTH, Yepe3 NoA00p COOTBETCTBYIOUIMX TEKCTOB I YTCHUS, 3a]1a4
JUIS pellieHus1, IPOoOIeMHBIX CUTyallui I 00CYXKIEHHS B KJIacce;

® TPUMEHEHHUE HA YPOKE MHTEPAKTUBHBIX (pOpM pabOThI 00yUaIOUIMXCS: HHTEIUIEKTYaIbHbIX
UTp, CTUMYIHMPYIOIIUX IO3HABaTEIbHYI0 MOTHMBALMIO IIKOJIBHHUKOB; IUIAKTUYECKOTO Tearpa, TAe
MOJTy4YE€HHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€AaTPAJIbHBIX MOCTAHOBKAX; JUCKYCCUHM, KOTOpBIE
Ja0T 0OydYaloImMMCS BO3MOXKHOCTH TNPHOOPECTH ONBIT BEIEHUS KOHCTPYKTHUBHOIO JHAjora;
IpynnoBoil paboTel WK paboTHl B Mapax, KOTOpbIe ydaT KOMaHAHON paboTe U B3aMMOACHCTBHIO C
JIPYTUMU AETbMH;

® BKIIOYEHHE B YPOK WIPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOJJEPKaTb MOTHBAILHIO
o0y4Jaromuxcsi K MOJy4YeHUIO0 3HAHUH, HAIa)KMBAHUIO MO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIEHHI B
KJ1acce, IOMOTaloT YCTaHOBJICHUIO JOOpOKenarenbHOH arMocdepsl BO BpeMs ypoKa;

e opraHuzanus medcTBa MOTUBHPOBAHHBIX U HPYAMPOBAHHBIX OOYyYAIOLIUXCS HAA HUX
HEYCIEBAIOIIMMH  OIHOKJIACCHUKAMHU, JAIOLIEr0 INKOJbHUKAM COLMAJIbHO 3HAYUMBIA  OMBIT
COTPYIHUYECTBA U B3aMMHOM IIOMOILN;

® VHHULUUPOBAHUE U MOAJEPIKKA UCCIIEA0BATENbCKON NEATEIbHOCTH 00YJaOLINXCs B paMKax
peanu3alul HMMH HMHJUBHIYaJdbHBIX W TPYNIOBBIX MCCIEIOBATENBCKUX MPOEKTOB, YTO JacT



IIKOJIbHUKaM BO3MOXHOCTb TNPUOOPECTH HABBIK CaMOCTOSTEIBHOTO PELIEHUs TEeOPETUYECKOM
npoOJaeMbl, HaBBIK T€HEPUPOBAHHUS U O(GOpPMIICHUS COOCTBEHHBIX HJICH, HABBIK YBaXHTEIHHOIO
OTHOLIECHHUSA K YY)KUM UAeIM, OQOPMIIEHHBIM B paboTax Ipyrux UCCIIEA0BATENEH, HaBbIK MyOJINYHOTO
BBICTYIUICHHUS II€pe]] ayAUTOpUEH, apryMEHTUPOBAHUS U OTCTaUBAHUS CBOCH TOUKH 3PEHUSL.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTeEMa €IMHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH M3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbBIN
METOJl TO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro spieHus. Omnucanue
(u3HYECKUX SIBICHUHN C IOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM M IU(POBBHIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenye HeHbl JeIeHNs HIKalbl K3MEPUTEIBLHOTO pUdopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bE€Ma KUIKOCTU U TBEPAOIO TENA.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmeparypbl IHpH IOMOLIM UAKOCTHOTO TEpMOMETpa M JaTyuKa
TEeMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHMS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETAa MIAPHKA,
MYIIEHHOTO FOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSL ~BELIECTBAa: CTPOEHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTammuyeckux) Ted. B3auMOCBs3b MEXIy CBONCTBaAaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOEeHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHXKCHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAIKMBAHHUEM YaCTHIL

BElIEeCTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmBITH MO 0OHAPYKEHUIO ACHCTBHUS CHII MOJIEKYIISIPHOTO TIPUTSKEHHUSL.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SBneHne wHepuMU. 3aKOH HMHEPIUU. B3auMmoaelcTBHE Tel KaKk NPUYMHA W3MEHEHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIeCTBa.

arwONE



Cwia kKak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctu u 3akoH ['yka.
W3mepenne cuibl C NOMOIIBIKD JWHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux maHetax. Bec Tema. HeBecomocTs. CnokeHue cuil, HAaIpaBJICHHBIX I10
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUUECKOTo JIBHXKCHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3aMeHeHus: CKOpoCTH MPU B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJHOM IPSIMOI.
Jlaﬁopamopuble pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKCHUS (LIapUKa B HKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKJIOHHOMN
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTDh PaCTHKEHUs (IepopMani) MpyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbXKEHHS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Paznes 4. /laByieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHU JaBieHus. JlapieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TeaMH, KHUAKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue mMamuHbl. 3aBUCUMOCTH JIABJICHUS JKUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrpYKEHHOM wYacTH Tela H

IUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEMa MOrpy:KEHHOM B JKUIKOCTD
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha TeNO, TMOTPYXKEHHOE B
KUAKOCTbD.
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3. TlpoBepka HE3aBUCHMOCTH BBITAIKWBAIONICH CHUIIBI, JCUCTBYIOIICH HA TEIo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JIEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPY:KEHHOIN B KUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomMeTpa WIM KOHCTPYHMPOBAaHHE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenennie pa®OTHl CHIBI TPEHUS NPU PABHOMEPHOM JIBIDKEHUU Tejla II0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Wsmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO--KMHETHUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca
U pa3sMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OObsICHEHHE CBOMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TENl HA OCHOBE TOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYECKONH Teopun. (CmauMBaHWE € KanWUIIpHBIE sBIEHUs. TeruioBoe
pacUIMpeHHe U CKaTue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBM)KCHHS YacTHIIL.
Buytpennsis aHeprus. CnocoObl U3MEHEHHWsT BHYTPEHHEW OJHEpPruM: TeIuionepenavya u
COBepIIIeHHE padoThl. BUbI TeIIONEpe1aun: TEeIIONMPOBOAHOCTD, KOHBEKIIUS, U3ITYUCHHE.

KonuuecTBOo TEmIoOTHL. YenbHas TEMIOEMKOCTh BelecTBa. TemIooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOro OamaHca. [lnaBneHwe W OTBepAeBaHHUE KPUCTAIMUECKHX
BEIIeCTB. YAenbHas Termjora maBieHus. [lapooOpa3oBanme u koHjeHcarus. lcnapeHue.
Kunenune. YnenpHass Temora mapooOpa3oBaHUsA. 3aBUCUMOCTH TEMIEPATyphl KHUIICHHS OT
aTMoc(hepHOTo JaBICHHS.

Braxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. Temsosbie
JIBUTATENH U 3alIUTa OKpY>KaroUed cpeibl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIEcCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABUKEHUS.

Habmonenue nudpdysumn.

Habmroienue siBieHnii cMauuBaHMsI U KaWUISIPHBIX SIBJICHUI.

Habmroienne TemnoBoro paciupeHus Ted.

V3MeHeHne AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.

agrLONE



[IpaBuna u3MepeHus TeMiepaTypsbl.
Bunb! Teruionepenayn.
OxaxkJIeHue MpU COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiiieHru paboThl BHEITHUMH CHUIaMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre TTOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomol u onvimol.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSL.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Oripezenienne TaBieHUs BO3AyXa B OJJIOHE MINPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka ruMOTE3bl JIUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKAa KHUAKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TeMIlepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH SHEpPrUM Tejla B pe3ysbTare TeIUIoNepenayd 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJeHHs TEIIIOOOMEHA IPHU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TP TEIUIOOOMEHE C

HarpeTbIM METAJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca uCHapeHusl.

12. OmnpeneneHre OTHOCUTEBHON BIQKHOCTH BO3TyXa.

13. Omnpenenenuie yaeabHOM TEIIOTHI MJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

OnekTtpuzanusi Tenl. J[Ba poma 3JEKTpUUECKUX 3apsAnoB. BzaumojeilcTBHue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsHKEHHBIX TET OT BEITUYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onektpuueckoe mnosie. Hanpspk€HHOCTH anekTpudeckoro mojs. [IpuHnum cymnepro3uium
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbINM snekTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKUIT TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTpUUECKOro Toka. lcTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO TOKa (TEIIOBOE, XHMHUYECKOe, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKTpuueckoe HampsbkeHue. ConpoTHBIEHUE
MPOBOJHUKA. YIEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydacTKa IUEMH.
[locnenoBarenbHOE U MapaieIbHOE COETMHEHUE POBOJHUKOB.

Paborta u MoutHOCTh 37eKTpUUecKoro Toka. 3akoH Jxoyns—JIenna. Dnexrpuueckue 1enu
U TIOTPEOUTENH IEKTPUIECKOM dHEpruu B ObITYy. KOpoTKOe 3aMbIkaHUE.

[TocrossHHbIE MarHuThl. B3anMoAeHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
MarnuTtHoe noJjie 3eMIId U €ro 3HaueHHe JJs *KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO Toka. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagess. SIBneHue  ayeKTpomMarHuTHOM  wHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TOJYYCHHS JJICKTPUYECKON JHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

agrwpnE
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25.

DneKkTpuszanus Ted.

JIBa pona eKTpUUECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsI0B.

[IpOBOJHUKY U TUAJECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHMKH OCTOSTHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3MepeHne 3JIeKTpUYECKOro HalpsKEHUsT BOJIbTMETPOM.

Peocrtat u mara3uH COpOTUBJICHUMN.

BsanmonelicTBre MOCTOSTHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3JICJICHUsI MOJIOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1oJie TOKa. JJIEKTPOMArHmT.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUU.

OnbiTel Dapagnes.

3aBUCHUMOCTD HaIlpaBJI€HUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

ook wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOJIIOACHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO MO HA MPOBOIHUKU U AUDICKTPUKH.
CoOopka u mpoBepka padOThI AIEKTPUIECKON IIETH MOCTOSTHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenue U peryImpoBaHue HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MJTYILIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHHUS
PE3UCTOpPA U HATIPSKEHHSI HA PE3UCTOPE.

OnBIThI, JEMOHCTPUPYIOIIHE  3aBUCUMOCTH  DJIEKTPUYECKOTO  COMPOTHUBICHUS
NIPOBOJHHUKA OT €0 JUTHHBI, IIOMIA M ITOTIEPEYHOT0 CEUSHHs 1 MaTepHara.

[IpoBepka mpaBuiia CIOXKEHHS HAMPSHKEHUH TMPU TOCIEIOBATEIBHOM COCTUHEHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJIEIbHOM COSIMHEHUH PE3UCTOPOB.
Onpenenenne padOTHI AIEKTPHYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpezneneHne MOLTHOCTH AJIEKTPHUUYECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.
HccnenoBanue 3aBHCHMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMITOYKY, OT HATPsHKCHHS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOJCHCTBHSI TIOCTOSIHHBIX MAarHUTOB.

V3y4yeHre MarHWTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TIPH WX OOBEIWHCHUU W
paszieneHnu.

HccnenoBanue qeHCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI B3aUMOICUCTBUS KATYIIKH C TOKOM H
MarHuTa oT CHJIbl TOKa U HAIlPaBJIEHUS TOKA B KaTYyIIIKE.

W3ydeHne AeiicTBHsI MArHUTHOTO TOJIS HA TIPOBOIHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AIEKTPOABUTATENS.



20. Uzmepenue KI1J] anexTpoaBUraTreIbHON YCTAaHOBKHU.
21. OnBITEl 1O WCCIEOBAHUIO SIBICHUS DJICKTPOMArHUTHOW HMHIYKIMH: HCCIIEIOBAHUE
U3MEHEHHUI 3HAYEeHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBwxkeHue. MarepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEeHOe JBH>keHHe. CpelHsisi U MrHOBEHHAs CKOpPOCTh Tejla NpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyckopeHHOE TpsMOTHHEHOE ABMKeHne. CBoOoaHOE naaeHue. OnbIThI
[Nanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TSTOTCHHS. Y CKOpPEHHE CBOOOIHOTO TIaJICHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue maTtepuanbHON ToOukH. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MOIIHOCTb. PaboTa cui TsKecTH, ympyroct, TpeHusi. Cs3b
sHeprun U padotel. [loTeHImManpHas SHEPrus Tela, MOIHSATOTO HaJl TOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTHUH.

Hemoncmpavyuu.

1. HaOGmroneHne MeXaHUYeCKOTro JIBIXKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE TIyTed W TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tella OTHOCUTEIBHO

pa3HBIX TEJI OTCUYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABMKECHHUS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHIKCHHUS.

5. HaGnronenue qBUXEHHS TeNa MO OKPYKHOCTH.

6. HaGmroneHne MexaHMYECKHX SBJICHHUH, IPOUCXOIANINX B cHcTeMe oTcuéTa «Temexkar

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENHFHO KaOuHeTa PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JISUCTBYIONICH Ha HETO CHJIBI.

8. HalGmroneHnue paBeHCTBA CUJI MPU B3aUMO/ICHCTBUM TEJL.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHKCHUH.

10. [Mepenaya umiynbca MpU B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU TPU B3aUMOJCHCTBUH TEl.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabnroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHneHrne MeXaHUYECKON PHEPTUHN TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUU MPHU ABMKCHUU Tella O]l ACHCTBUEM MPYKUHBL.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHue TpakTa JUisl pa3roHa U AabHEWUIIEr0 PaBHOMEPHOTO IBUKEHUS

HIapUKa WM TEJIEKKH.



o N

10.

11.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHs Opycka WM JBM)KEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa IMPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0 HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKCHHH 0e3
HA4YaJIbHOU CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHMS OT CHJIBI HOPMajbHOTO
JTaBJICHMUSL.

Onpenenenue k03(pPULNEHTA TPEHUS CKOIbKEHHSL.

Omnpenenenue KECTKOCTU IPYKUHBI.

Onpenenenue paboOTHl CWIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

W3y4eHne 3aKOHa COXpaHEHUsI SHEPTUU.

Pa3nen 9. Mexanuveckue KoJie0aHUsI H BOJHBI.

KonebartenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIi: MepHoJ, 4acToTa,
aMImTyna. Marematudeckuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BOJH. [IponoabpHbie U nonepeyHble BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJe, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTB 3ByKa U BbICOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue koneGaHMi Tes MO/ 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIBbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U MeproJia KojaeOaHUH MPYKUHHOTO MasiTHUKA.

3. HccrnenoBanme 3aBUCHUMOCTH TEpHOAa KoJeOaHWI TOIBEIIEHHOTO K HUTH TPy3a OT
JUITMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MNepHoja KojeOaHUM MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHMMOCTH NepuoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpUoJa KOJEOaHWH MPYKHHHOTO
MasiTHUKA OT Macchl Ipy3a M *KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHus.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIIBLHOTO TesedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monenes cBera. Mcrounuku cBeta. [IpsmonuHeliHOe pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAAX.

Jlunza. Xopx nyweit B nuH3e. Onruueckas cucrema ¢oToamnmnapara, MUKpPOCKONa U
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cli0’keHUE CIEKTPaIbHBIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tosryuenue n300paxeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. [punnun neiictBus oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxxenue 0emoro cBeTa B CIIEKTP.

12. Tlony4enue Oenoro cBera Mpu CIOKEHUU CBETA PA3HBIX [[BETOB.
Jlabopamopnuvie padbomovt u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KEHUs CBETOBOTI'O JIyya OT yIjla MajieHusl.
2. HzydeHme xapakTepUCTHK H300paKeHHUS TPeAMETa B INIOCKOM 3epKaJle.

3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEel JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHIEKTP.

OnpIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAOIIOJEHHWU 4Yepe3 LIBETOBBIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMSI.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpamieHus. [lepuon
noJtypacnaaa aTOMHBIX siJIep.

SAnepHbie peakiyy. 3aKOHbI COXpPAaHEHUS 3apsA0BOIO U MAacCCOBOIO YHCEN. DHEPrus CBSA3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3TYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3My4YEeHHS U NOTJIOLICHMS.

2. CnexTpbl pa3InYHbIX Ta30B.

3. Cmektp Bozopoa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

CoNoORWN

No ok



5. Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpauus nzmydeHus: IPUPOIHBIX MUHEPATIOB U MIPOAYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYYCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEPEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMd |
0000111eHUSs] TPEIMETHOTO COAECPIKAHUS U OIbITA I€ATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (PM3MKH, a TaK)Ke JJIs MOATOTOBKH K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
buzuKe U1t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3yyeHUHM JAHHOTO MOJYJS pEAlU3ylTCd M  CHCTEMAaTU3UPYIOTCS  BUIbI
NEeSTENIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpPeMETHBIX IJIAHUPYEMbIX PE3YJIbTAaTOB 00y4eHUs], (POPMUPYETCS E€CTECTBEHHOHAYYHast
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUW NPUPOABl U TEXHUKH,
OBIIQJICHUE YMEHHSMHU OOBSCHATh (PH3MUECKUE SBICHHS, NPHUMEHSS IOJIyYCHHBIC 3HAHHSA,
pemars 3aJa4k, B TOM YHMCII€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIAIBHO AEATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaroUIUeCs BBITOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IOJIYYE€HHBIX 3HAHUI PACIIO3HABATh U HAy4YHO OOBSACHATH (PU3HUECKUE SBIICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOMN KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI UCCIENOBaHUS (PU3UYECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAay4HbIE OCHOBBI HaubOoJiee Ba)KHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTH,
HanpuMep, MPaKTUYECKOIO MCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DSHEPIUM HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U TPECAMCTHBIX 06pa3OBaTCHBHBIX PE3yJIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMUpPOBaHBI CIEIYIOIINE THYHOCTHBIE PE3YIIbTAThl B YACTH:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

[] mposiBIeHHE UHTEpeca K HCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (hU3UUECKOM
HayKH;

[ IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpasKIaHCKOT0 M IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3THUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTUKEHUH (PU3UKU;

] ocOo3HaHME BaKHOCTHU MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

[] BOCHIPHUSTHE 3CTETUYECKUX KauyecTB (pU3MUEeCKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

] oco3HaHME IEHHOCTH (HM3MYECKOW HAyKH KaK MOIHOTO MHCTPYMEHTA IO3HAHHS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;
5) popMupoBaHNs KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONMOJIyYHA:

[] oco3HaHME LIEHHOCTH 0€30MacHOro o0pas3a >KU3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IacHOr0 IOBEACHMS Ha TpaHCIOpTE, Ha JOporax, cC
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

[J copMUpPOBAHHOCTH HaBbIKa pedIeKCUU, TTPU3HAHKME CBOETO MpaBa HAa ONIMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

[] akTUBHOE y4acTHe€ B pEIIeHUH MPAKTUYECKHX 3a/ad (B paMKax ceMbU, 00pa30BaTEIbHOM
OpraHu3aly, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HAmpaBJIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

[l mHTEpeC K MPAKTUYECKOMY U3yUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PUUKOIA;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA

(] opueHTalusi Ha TpPUMEHEHHE (QU3UYECKUX 3HAHUHM JUIs pelieHus 3agad B 00JIACTH
OKpY’Karollel cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOIIEN Cpebl;

[ oco3HaHMeE ITI00aTBFHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel X peleHus;

8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIIOJHEHUH MCCIEAOBAaHUN M IPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

(] MOBBILIEHUE YPOBHS CBOE KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO AESATENBHOCTD;

(1 morpeGHOCTH B ()OPMUPOBAHMM HOBBIX 3HAHWUN, B TOM uHcie (HOPMYIHPOBATH HJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

(] oco3HaHue NeUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

(] mmaHupoBaHKUE CBOETO PA3BUTHS B IPUOOPETCHUN HOBBIX (PU3NUECKUX 3HAHUM;

(] cTpemiileHHMEe aHAJIM3UPOBATh M BBIIBIATH B3aUMOCBS3M MPUPOIBI, OOIIecTBa U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (PU3NUECKUX 3HAHU;



e [] omeHKAa CBOMX JEWUCTBUM C Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CpENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs mporpaMMel 1O (U3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJIbHbIE YUeOHbBIE ICHCTBUS, PErYIATUBHBIC YHUBEPCAIbHbIC YUeOHbIe JeHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1ornyeckue AelicTBus:

e BBIIBJISATH M XapaKTEpU30BaTh CYLECTBEHHbIE IPU3HAKA OOBEKTOB (SBJICHU);

® yCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JUI 0000IEHUS
U CPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAKTax, NAHHBIX U
HAOJII0JICHUSX,, OTHOCAIIMXCS K (PU3HUUECKUM SIBJICHUSM;

® BBUIBJISATh NPUYUHHO--CJIEICTBEHHbIE CBS3U NPU HU3Y4YEHUU (PU3MUECKUX SIBICHUH U
IPOLIECCOB, JIeJIaTh BBIBOABI C MCIOJIB30BAaHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;

® CaMOCTOATENILHO BBIOMpATh crocod peuieHus y4deOHOW (U3MYecKol 3agaun
(cpaBHEHHE HECKOJBbKMX BApUAHTOB pELICHHUs, BbIOOp Hauboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/IbCKue 1eHCTBHA!

® 1ICIIOJIB30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHMUS;

® T[POBOJUTH IO CaMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
¢bu3nueckuit SKCIeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SIBJICHMUS;

® OlEHUBaTh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTH MH(OPMAIUIO, MOJIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENILHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHENIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKE
BBIIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

® T[PUMEHSTh Pa3IMYHbIE METO/bI, HMHCTPYMEHThI M 3allpoChl NpU TOUCKE U OTOOpE
uH(pOpMallMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHOW yueOHO! (hu3nueckoi 3a1auu;

® AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

® CaMOCTOSATENbHO BBIOMpaTh ONTHUMANbHYIO (OpMy mMpeacTaBieHus HHGOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXXHBIMH CXEMaMM, JuarpaMMaMi, HHOMN
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE yHHBepcalbHble y4eOHbIe qelicTBHA:

e B X0l€ OOCYXIeHHs Y4eOHOro Mmarepuaja, Pe3yJbTaToB J1Ia0OpaTOPHBIX pPaboOT u
MIPOEKTOB 33JaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMON TEMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIC Ha pEeIIeHHUEe 3a/1a4d U MOAepKaHue 0JaroenaTeIbHOCTH O0IEHHS,;

® CONOCTaBIATh CBOM CYXKICHHUA C CYXICHUSAMH JPYrUX Y4YacTHUKOB JIMAJoOra,
OoOHapyKUBaTh pa3InyMe U CXOJCTBO MO3HULIUH;

®  BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;



nyOoJIMYHO  TPEACTaBIATH  pPE3yAbTaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

NOHMMATh M MCIIOJB30BaTh MPEHMYILECTBA KOMAaHAHONH M MHIMBUAYAJIbHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

NPUHUMATh LETd COBMECTHOM MEATENBHOCTH, OpPraHWU30BBIBATH JEHCTBUS IO €&
JOCTHIKECHUIO: PACIpeieNisiTh PO, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pabOThHI, AOCTUTas KAad4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIEHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JeiCcTBUS

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBAThCS B PA3IMUHBIX MOJAXOAAX MPUHATUSA PpEUIeHUH (MHIMBUIYaJIbHOE,
MPUHSITHE PELICHUS B TPYIIIE, MPUHATUE PELICHHUH TPYIIOoN);

CaMOCTOSITENIbHO COCTAaBJIATH AJITOPUTM pEIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCJIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh IIpejaraéMble BApUAHTHI PEILICHHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ N3MEHEHHUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTMXKEHUS) pe3yJabTaToOB JIEATEIbHOCTH,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce€0s1 Ha MECTO JPYrOro YeJoBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peUIeHUH (QU3UYECKHX 3a1ad Wi B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MIPaBo JIPYyroro.

HHPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HUCIIOJIB30BATh ITOHSTHUSA: (1)H31/I’-I€CKI/I€ N XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
BKCHepI/IMeHT, MOACIb, TUIIOTE3a, CAMHHUIIBI (1)I/ISI/I‘I€CKI/IX BCJIMYHUH, aTOM, MoneKyna,
arperatHble COCTOSIHHSI BeliecTBa (TBEPHIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBIDKEHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSAMOJUHEHHOE),  TPaeKTOpHsl,
paBHOJIEHCTBYOIIAs cuia, nedopManus (ympyras, IUIacCTHYeCKas), HEBECOMOCTbD,
COOOIIAIOIIUECS COCY/IBI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHepI_II/ISI, B3aHMOH€ﬁCTBHC TCII, paBHOBeCI/Ie
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpallleHUsA, Iepenada AaBICHHUS TBEPIBIMU
TCJIaMU, X KUJKOCTAMMU U Ira3daMu, aTMOC(l)epHOG JaBJICHUC, I1JIaBaAHUC TCII, npeBpameHHﬁ



MEXAHUUYECKOM HEPTUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUYECKUX SIBICHUHA B OKPY)KAIOLIEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPbl ABMKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHMsS B IPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJaBaHHUE DbIO,
pbplyary B TeJ€ YeJIOBEKa, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIOCTH, CHJa TSDKECTH, BEC Tella, CWIa TPEHUs, JaBIICHUE
(TBEpmOrO TENa, XKUAKOCTH, Ta3a), BHITAJKWBAIONIAs CHJIA, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QULIMEHT MO0Je3HOro AEeUCTBUS
MEXAaHU3MOB, KUHETUYECKass W MOTEHLUAIbHAsI 3HEPIUs), IPU ONUCAHUM MPABUIBHO
TPAKTOBaTh (PU3MUECKUI1 CMBICI HCIIOJIb3YEMBbIX BEJIUUMH, X 0003HAYCHUS U €AMHULIBI
(GU3NUEeCKUX BEIMYMH, HAXOTUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTh TIpaUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(U3HUYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U INPOLECCHl, HCIONb3Ys
IpaBUia CIOXKEHUs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOM DHHEpruu, IIpU OTOM JaBaTh CIIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMaTHUECKOE BhIPAXKEHUE;

OOBSICHATh (U3UYECKUE SIBIICHUS, MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYMHHO-
-CJIE/ICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIIaroB C ONOpPOM Ha
1-2 wu3yueHHbIX cBOiicTBa (U3MUYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agaud B 1-2 JneifcTBHSA, HCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaloIMEe (U3MUYECKHE BEIWYMHBI: HAa OCHOBE aHajiM3a YCJIOBHUA 3aJlauu
3alMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (U3UYECKUE BEIWYMHBI B (OPMYJIbl U
IOPOBOJUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIEC IJIS pEIICHUsS
3a/1a4, OL[EHUBATh PEATUCTUYHOCTh NOJy4YeHHON (PU3MUECKON BEIUYUHBL,
pacrio3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXKHO pPELIUTh MPU MOMOIIU (PU3HUECKUX
METONOB, B OIMCAaHUM HCCIENOBAHUS BBIACIATH IPOBEPSIEMOE IIPEAINOTIOKEHHE
(runotesy), pa3iIdyaTh U HWHTEPIPETHPOBATH IOJYUYEHHBIH pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOJBI 10 €r0 PE3yJIbTaTaM;

IIPOBOJMTDH ONBITHI MO HAONIOIEHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (opMynaHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHHs, CcOOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa U (POPMYITUPOBATH BHIBOIBL;
BBITMIOJHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MacChl Tena, 00bEéMa, CUIIBI U
TEMIIepaTypbl C MCIOJIb30BAaHUEM AHAJOTOBBIX U HU(POBBIX MPHUOOPOB, 3aMHCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHU;
IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBHKYILIETOCS
TeJaa OT BPEMEHM JBWKEHUS TEJa, CUJIbI TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaIu
CONIPUKOCHOBEHHMSI TeJI, CWJIbl YNPYTOCTH OT YIUIMHCHMs IPYXKHHBI, BBITAJIKUBAIOIIECH
CHIIBI 0T 00BbEMa TOTrPYKEHHOH 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT IIyOHMHBI, Ha KOTOPYI MOIPYKEHO TeJoO,



YCIIOBUI TJIaBaHUSA TEJN, YCIOBHH paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTb YCTAHOBKY M  BBIIOJHSTH
U3MEpeHusi, cienys MpeIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MONYYCHHOH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJE NPEIIOKEHHBIX TAOMULl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTh KOCBEHHBIE H3MEpEeHUs (PU3MYECKMX BEIMUYUH (IJIOTHOCTh BELIECTBA
KUAKOCTU U TBEPAOrOo TeNa, CWJIa TPEHUS CKOJIbXKEHUS, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KO3 QHUIMEHT TMOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIENysl MPEATIOKECHHON
MHCTPYKLIUU: IIPU BBINOJIHEHUH U3MEPEHUH cOOMPATh HIKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEIMUYMHBI;

coOuoaTh IpaBWjia TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS] COCY IbI, OAPOMETp, pbluar, MOJBMKHBIN U
HETO/ABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX ONMCaHUA (B TOM YMCIE: MOALIMIHUKH, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM INPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUHA B TIOBCEAHEBHOH JKU3HH Ui OOECIICYCHUs
0€30MacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOicTBaMuy,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HH(popManuu B VHTEepHETE B COOTBETCTBUU C
3a/laHHbIM TIOMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAaHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HHPOPMALIHIO, KOTOPast SIBJISAETCS TPOTUBOPEUMBON
WJTM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BHITIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPy
(GU3MUECKOro Co/Aep)KaHus, CIpPaBOYHbIE MaTepHaibl, pecypchl cetu HMHTepHer,
BJa/IeTh MpUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHN U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE NMHChMEHHBIE M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gpu3nyeckoro cojiepkaHus, B TOM 4YHcie MyOIUYHO JenaTh
KpaTKue COOOIIEHHsSI O pe3yibTaTax MPOEKTOB WM YyUeOHBIX HCCIIEIOBaHU, IPU 3TOM
IrPaMOTHO HUCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIPOBOXKAATh BBHICTYIIJIEHUE MPE3EHTAIUEH;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB M HUCCIEAOBAaHUI pacrpeneisaTh 0013aHHOCTU B
IPyIIE B COOTBETCTBUM C ITOCTABJIEHHBIMHU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOJAECHCTBHE, YUUTHIBAasE MHEHUE OKPY)KAIOILIKX.

K xonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HCIIOJIB30BAaTh IMOHATHA: MacCa M pasMEpbl MOJICKYJI, TCIIJIOBOC IABMKXCHHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBAa, KPUCTAJUIMYECKUE U aMOp(HBIE Telna,
HACBIIICHHBIA U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3JyXa, TEMIIEPATYPA, BHYTPEHHSA
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKHUI 3apsl, SIEKTPUIECKOE



110JIe, MPOBOJHUKU U JWAIEKTPUKH, TOCTOSIHHBINA SIEKTPUYECKUH TOK, MarHUTHOE
1oJe;

pasinyarh sBiIeHUS (TEIUIOBOE PACIIMPEHUE U CXKaThe, TEIUIoNepeada, TEIuIOBOe
paBHOBECHE, CMAauMBaHHUE, KalWULIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALIUS,
IIJIaBJICHUE, KpucTajm3anuss  (OTBEpJAEBaHUE),  KWUIIEHUE,  TeIulolepenadya
(TEeruIoNpOBOJHOCTb, KOHBEKLMSA, W3Iy4YEHHE), DJIEKTpU3alus Tej, B3auMoJeicTBue
3apsioB, ACUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE
MarHuToB, JAEUCTBHE MAarHUTHOIO IOJII HAa MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHAas
UHAYKLHS) TI0 ONMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIPHBIE SIBIICHUsS B IPUPOAE, KpUCTauIbl B mnpupone, usnydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOJIOCOB, pOJb MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CHUSIHME, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIVIOEMKOCTh ~ BEIIECTBA, yJENbHAs TEIUIOTA IUIABJICHHUA, YACIbHAs TEILIOTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KO3()QHUUIMEHT MOJIE3HOrOo
JICMCTBHSI TEIJIOBOM MAILMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3/YyXa, JJIEKTPUYECKHUU
3apsj, Ccuja TOKAa, DIIEKTPUYECKOE HAIpPSDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yJIeIbHOE COIIPOTHUBIICHUE BEIIECTBA, pa0d0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3NUYECKUN CMBICI HCHONb3YyEeMbIX BEJIUYHUH,
0003Ha4YeHHs] U €AMHUIIBI (PU3MUECKUX BEIMYMH, HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JpPYT'MMH BeJIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCMOIb3Ys
OCHOBHBIE IIOJIOXKCHHUS MOJIEKYJIAPHO--KHHETHYECKOW TEOPUU CTPOCHHUS BEILECTBA,
OPUHLIMIT CYNEPHO3UIMH ToJled (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUS
3apsga, 3akoH OMa nis ydacTka Lenu, 3akoH J[xoyns—JleHna, 3aKOH COXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMAaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHCJIE€ M B KOHTEKCTE
CUTyarun MIPaKTUKO-OPHUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYHHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMUECKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX SBIECHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemarp pacuéTHble 3adadydl B 2-3 JEHCTBHA, HWCHOIB3Yysd 3aKOHBI W (POPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCIIOBUE, BBIABIIATH HENOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMpATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE AJIs €€ PelIeHNs, TPOBOIUTH PacUETHI U
CpaBHUBATh MOJIyYEHHOE 3HaUeHHe (PU3NUECKON BETUUHUHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MNpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU TMOMOLIM (PUINIECKUX
METOJOB,  MCIIONb3ysd  ONUCAaHWE  MCCICNOBAaHUA,  BBIICHATH  IPOBEPIEMOE
IIPEIII0JIOKEHNE, OLIEHWBATh IPaBWJIBHOCTh IOpsSAKAa IPOBEAEHUS MCCIEA0BAaHUSA,
JIEJIaTh BBIBOJIBL,



IPOBOJIUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOHCTB
Tesl (KalWUIIpHbIE SIBIEHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTHU IIPOLIECCAa OCTHIBAHUS U HAarPEBaHUS IPU U3IYyYEHUH OT LIBETA
U3Iydaome (Iomiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHsT BOABI OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAJUM €€ IIOBEPXHOCTH, DJJEKTpU3alMs Tel U
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyalM3alysl MAarHUTHBIX M0JIE€H MOCTOSIHHBIX MarHuTOB, JEHCTBUSI MAarHUTHOT'O I0JIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATEIs
MOCTOSTHHOTO TOKa): (OpMYyJIHpOBAaTh TPOBEPSEMBIC MPEANOI0KEHUsA, COOUPAThH
YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpYHOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GbOopMyIUPOBATH BEIBOIBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPAaTyphbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUMKOB
(¢u3nYeCKUX BEJIWYMH, CPAaBHMBATh pE3yJIbTaThl W3MEpPEHUNl C Yy4€TOM 3aJaHHOI
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTU OJHOW (PM3MYECKON BEIMYMHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IUIOLa1 MONEPEYHOro CEUYEHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS HA IIPOBOJIHUKE,
UCCIICIOBAaHUE IOCIIE0BATEIbHOIO U MapajljIeIbHOIO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICIYS
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TabIHI U TPaQUKOB, AETATh BEIBOBI 10 PE3yJIbTaTaM UCCIIEIOBAHHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3UYECKUX BEIMUYUH (yIelbHas TeIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0oTa U MOILTHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHs, CcoOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIeays
IIPEUI0KEHHON MHCTPYKIMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOH HAa MX OMHUCAHUA (B TOM YHUCIIE: CHCTeMa OTOIUIEHHUS JOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), MCIOJb3ys 3HAaHUS O CBOMCTBAaX (U3MUYECKUX SBICHUH U
He0oOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUUECKHE YCTPOHCTBA M H3MEPUTENIbHBIE NMPUOOPHI IO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CTOPaHHUs, 3JIEKTPOCKOI, PEoCcTar), COCTABIATH
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCIEI0BATEIbHBIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUYECKUX LIETIEH;
OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTHYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYIIECTBIISATh MOMCK HH(pOpManuu (uzndeckoro conepkanus B VHTepHeTe, Ha
OCHOBE MMEIOIMXCA 3HAaHUN M NyTEM CpPaBHEHMs JONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



MCIIOJIb30BATh MPH BHIMOTHEHUH YYeOHBIX 3a/IaHUN HAYIHO--TIOMYJISPHYIO JTUTEPATYPy
buznyecKoro cojep)KaHus, CIPAaBOYHbIE MaTepUalibl, pecypchl ceTtu HHTepHer,
BIIQJICTh MpPHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHBIC MUCHMEHHBICE M KpPAaTKHE YCTHBIE COOOIIEHUs, 0000Imas
UH(OPMAIIUIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHMS, B TOM YHCIIE
nyOJIMYHO  TPENCTaBISITH  PE3yibTaTbl  MPOEKTHOM WM  HCCIIEJOBATEIbCKOM
JEATEeIbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YYCHHBIM MOHATHHHBIA ammapar
Kypca (hU3HKH, COITPOBOXK/IATh BBICTYINICHUE MPE3CHTALIUEH;

IPU BBINIOJHEHUN YYEOHBIX TPOEKTOB M HCCICAOBAaHUN (U3HUYECKUX MPOIIECCOB
pacmpeaensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 33a4aMU,
CIEIUTh 3a BBHINOJHEHHEM IIJIaHa JIEHCTBUH M KOPPEKTUPOBATH €ro, aJleKBaTHO
OIICHWBAaTh  COOCTBEHHBIM BKJaJ B  JCATEIBHOCTh  TPYMIBL, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, IPOSBIISiA TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

UCIIOJIB30BaTh IIOHATHs: CUCTEMA OTCYETa, MaTepUalbHAs TOYKa, TPAEKTOPHs,
OTHOCHUTEIIBHOCTh MEXaHHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3Ku, LEHTP
TSXKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOro Teja, paBHOBECHE,
MEXaHMYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, HMHOPa3ByK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla JIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TorjiouleHus, anbda-, Oera- U ramma-
W3JIy4EHMS], U30TOIIBI, SJCpHAst SJHEPIeTHKA;

pa3nnyarh sBJI€HUS (PaBHOMEPHOE W HEPaBHOMEPHOE MNPSMOJIMHEWHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPsIMOJIMHENHOE JBMKEHHE, CBOOOIHOE MaJJeHUE Tell, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAaKTHUBHOE JIBH)KCHMUE,
KosiebaTenbHOE JBM)KEHUE (3aTyXalollue W BBIHYXKAEHHBIE KOJIOAaHUs), PE30HaHC,
BOJIHOBOE JBWKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEWHOE pacCIpOCTPAHECHHUE,
OTPa)KEHHUE U NPEJIOMIIEHHUE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl paJIMOAKTHUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOr0 CHEKTpa M3Iy4EeHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JaHHOE (pr3nUecKoe SIBIEHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpY)KarolleM Mupe (B
TOM 4yHcie (U3NUeCKUe SBIICHUS B MPUPOJIE: MPWIKUBBI U OTJIMBBI, JABM)KEHUE IJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, IyHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE  SBJICHUS B  IpHUpoJe, OHOJOrHMYecKoe JCWCTBHE  BHJIUMOTIO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJINOAKTHUBHBINA
(GOH, KOCMHUYECKHE JIy4d, pPATUOAKTUBHOE M3IIyUYeHHE MPUPOJHBIX MHHEPAJIOB,
JeiiCTBUE paiOaKTUBHBIX M3IYyYEHUI HAa OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTh
MPAKTUYECKYIO 33/7auy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3HUECKHUe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPABHOMEPHOM ABM)KCHUU,
YCKOpEHHE, MEepEeMEIIEHNE, NyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUs, CHJa YIPYTrOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOTHOIO MAaJCHHs, BEC TEJla, UMIYJIbC TEJa, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAIbHAS SHEPTUs Teja, MOJHATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, MIOTCHIIMATIbHAS SHEPIUs CXKATON MPYKUHBI, KHHETUYECKASI



DHEprus, NOJHAsA MEXaHWYeCKas HSHEeprus, MEepuoJl M YacToTa KojeOaHuil, IinHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [10Ka3aTelb INPEIOMIICHUS
Cpezbl), IPU ONHCAHWM TMPABHIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHULBI (PU3MYECKMX BEJIMYMH, HAXOAUTh (HOpMYIIbL,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPaHEHMsI 3HEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, INPUHLUI CYNEPHO3ULUU CHUII,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAKEHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKUusX, IMPU OTOM JIaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIIBIATH  NPUYHMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ OMOpoil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (HU3UYECKUX SBICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aa4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONIb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAIHM3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKoe YCJIOBHE, BBIABIATH HEIOCTAIOIIUE WIN
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC JJISI PEHICHUS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAUYEHUs
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXKHO pEUIMTh IMpPU TOMOIIM (PU3HUECKUX
METO/OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
NPENOI0KEeHNE, OICHWBATh TPABWIBHOCTh TIOPSIKAa TPOBEICHUS HCCIEIOBAHUS,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOCHUN U OMBITOB;

MIPOBOJIUTH OMBITHI MO0 HAOMIOACHNUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS DYHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MAasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCHMOCTH OT aMIUTUTY/bI MAJIBIX KOJICOaHWH, TPSIMOJIIMHEHHOE pacpOCTpaHEeHHE
CBETa, pPa3JioKeHHe OeJIoro cBeTa B CHEKTP, U3YyYEHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOWCTB H300paXeHUs IpeaMeTa B coOuparomiei JHMH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HM3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PYAOBaHMS, OTIMCHIBATH X0/ OTBITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TIPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3HaYeHHe u3MepsaeMoill BelUYUHBI ((POKYCHOE paccTOsIHHME cOOUparoie JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENIBLHOTO Mpudopa);

NIPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHWH C HCIOJIH30BAHUEM
OpSIMBIX HM3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTu4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXEHUSI CBETa OT yIja MaJeHUs U
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIUYMH B BHJIE TAOMUI] U rpaduKOB, AeIaTh BBIBOABI MO pe3yibTaTaM
UCCIIEI0BaHMS;

IPOBOJIUTH KOCBEHHBIC H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOIHOTO MaJCHHUS,
KECTKOCTh NMPYXKHUHBI, KOIYOULIMEHT TPEHUS CKOJIbKEHMs, MEXaHW4ecKas paboTa u



MOIIHOCTb, YacTOTa M TMEpPHOA KoJeOaHW MaTeMaTHYeCKOro W NPY>KUHHOTO
MasTHUKOB, ONTHYECKass CWIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHU, CIenysl NPEeIJIOKEHHON MHCTPYKLMH, BBIUNCIIATH 3HAYCHUE BEIMYUHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € Y4ETOM 3aJaHHOW IOIPEHIHOCTH
HU3MEPEHHUI;

coOioaTh TMpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abopaTOPHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYECYHBI HMCTOYHHMK CBETa, JIyd, TOHKAs JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO SApa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOPOIl HA UX ONUCAHUS (B TOM YHUCIIE: CIUOMETP, JATUYMKHU MOJIOKEHNUS,
pacCTOsHUS U YCKOPEHMS, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUM U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIIOTUYECKUX IPOLECCOB MPH pPEHICHUH y4eOHO--
NPAaKTUYECKUX 3aJlay, ONTUYECKHUE CXEMBbl JJIS MOCTPOCHUS M300paKeHUH B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOAUTH TPHUMEPBl (HAXOAUTh MHGOPMAIMIO O IpUMepax) MPaKTHYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYILIECTBIIAATh MOMCK HHPOpManuu (uznyeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIONIUXCS 3HaHUN W
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 33/1aHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUs HAa OCHOBE MH(pOpMaluu
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEpKAHUS, MYOJUYHO TPEACTaBIATH
pE3yJbTaThl MPOEKTHOW WM HCCIIEI0BATENbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH U
COIIPOBOKIATh BBICTYIUIGHHWE IMpE3eHTalel ¢ Y4€TOM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka fara
n/n U3yUYEeHHUs
®duzuka — Hayka 0 Ipupoje. SBiaeHus npuposl
DU3NYECKUE SBIICHUS
Ouznyeckue BEIMYMHBI U KX U3MEPEHHE
4 VYpok-uccnenosanue "M3mepeHue reMieparypsl Ipy IOMOIIU
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATypbl"
5 MeTtoapl HayuyHOTO Mo3HaHuA. Onucanue GU3NIeCcKUx SIBJICHUM ¢
MTOMOIIBIO0 MOJIETIeH
5 VYpok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIle, YeM OOJIbIIIe BHICOTA ITycKa"
7 Crpoenue BemiectBa. ONBITHI, JOKa3bIBAIOLINE TUCKPETHOE CTPOCHUE
BEILIECTBA
8 JIBM>KeHME YacTHUIl BElecTBa
9 Ypok-uccnenoanue «OnbITH 110 HAOIIOICHUIO TETNIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEILIECTBA
1 Oco0eHHOCTH arperaTHhIX COCTOSTHUM BOABL. O000IIEHUE TT0 pa3ieny
«IlepBoHauaIbHBIE CBEACHUS O CTPOCHUH BELIECTBA»
12 Mexanunueckoe ABUkKeHUE. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBH)KCHHE
13 Mexanuueckoe ABuxkeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHUE
14 Cxopoctb. EqunuIbel ckopocTu
15 Pacuer nmytu 1 BpeMeHM BUKEHUS
16 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN
17 [TnotHOCTH BemecTBa. PacueT Macchl 1 06beMa Tena Mo ero MIOTHOCTH
18 JlabopaTtopHas pabota «OrnpeaeneHne MmI0OTHOCTA TBEPOTO Teliay
19 Pemenue 3amau mo teme "I1noTHOCTE BermiecTBa"
20 JlabopaTtopHas paboTta «/3ydeHue 3aBUCUMOCTH PACTSIKEHUS
(medopmanuu) Ipy>KUHBI OT TPUIIOKEHHOW CHITBD»
21 [[ABnenne Tarorerus. Crna TSHKECTH
29 CBsi3b MEX]1y CHIION TSKECTH U Maccoil Tena. Bec tena. Pemenue 3aga4 no
teme "Cuna Tsxectu"
23 Cuna TshKecTH Ha Apyrux miaHeTax. Ou3nvecKkue XapakTePUCTUKH TUTAHET
24 N3mepenue cui. JJlunamomerp
25 Bec Tema. HeBecomocTh
26 CrnosxeHue IByX CUJI, HAlIPaBJICHHBIX MO OAHON MPSIMOH.




PaBHOelicTBYIOIIAsA CHIT

27 Pemenue 3amgau no reme "PaBHoaelcTByOAst Cut"

28 Cuna tpenus u e€ Bupl. TpeHue B IpUpoJe U TEXHUKE

29 JlaGoparopHas padota «/3ydyeHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CHJIBI IaBJICHUS U XapaKTepa COMPUKACAIOUINXCS TOBEPXHOCTEM»

30 Pemenwue 3a1a4y Ha onpe/esieHne PaBHOACHCTBYIOIIEH CHITBI

31 Pemenue 3anay no temam: «Bec Tenay, «'paduueckoe uzodpaxeHue cui,
«Cunbl», «PaBHOACUCTBYIOIIAS CHID»)

39 KonTponbnas pabora no Temam: «Mexanudyeckoe nBuxkeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe nuzodbpaxenue cuiny, «CHIbD

33 Hapnenne. CiocoObl yMEHBIICHHUS U YBEINYCHUS TABIICHHS

34 JlaBrenue raza. 3aBUCUMOCTD JaBJICHUA ra3a OT 00bEMa, TeMIEPaTyphl

35 [lepenaua naBieHus: TBEPABIMH TEIAMH, KUAKOCTSIMH U Ta3aMu. 3aKOH
[Tackains

36 JlaBneHue B )KUKOCTHU U ra3e, BEI3BAHHOE JICHCTBHEM CHIIBI TSKECTH

37 Pemenue 3anay no Teme «JlaBneHue B )KUIKOCTH U ra3e. 3akoH [lackams»

38 Coobmarommecs: CoCybl

39 IM'uapaBnuueckuii mpecc

40 Manomertpsl. I[lopiiHeBOH KUIKOCTHBIN HACOC

41 ATtMocdepa 3eMu 1 IPUYUHBI €€ CYIIECTBOBAHUS

42 Bec Bo3ayxa. ATmMocdepHoe 1aBiieHne

43 N3mepenue armochepHoro nasienus. OnsiT Toppudern

44 3aBUCUMOCTb aTMOC(EPHOTO JABJIECHUSI OT BBICOTHI HaJl YPOBHEM MOPS

45 bapomerp-anepoun. AtmochepHoe AaBlieHHEe Ha PA3TUYHBIX BHICOTAX

46 Pemrenue 3amau mo reme " AtmocdepHoe naBnenue"

47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TEJNO. ApXUMeEI0Ba
cuiia

48 Jlaboparopnas pabota «OnpeneneHne BHITATKUBAIOIICH CHITBI,
JeWCTBYIONIEH Ha Teo, MOrPy>KEHHOE B KUAKOCTh

49 JlaGoparopHas padota o teme «lccnenoBanre 3aBUCUMOCTH Beca Tena B
BOJIE OT 00BbEMA TTOTPYKEHHOH B KUIKOCTh YaCTH TeJIa

50 [InaBanue Ten

51 JlabopaTtopHas pabota "KoHcTpynpoBaHuEe apeoMeTpa UiTu
KOHCTPYMPOBAHME JIOAKH U OTpeieieHne e€ rpy30noabEMHocTr"

52 Pemenue 3agau no remam: «IlnaBanue cygos. Bo3gyxomnnaBanuey,
«JlaBrieHNE TBEPIBIX TEJI, KHUIKOCTEH U Ta30B»

53 KonTponbHas pabota mo Teme «JlaBneHue TBepbIX Tell, JKUIKOCTEH U
ra3oB»

54 Mexanunyeckas pabora




55

MorHocTs. EquHUIBI MOIITHOCTH

VYpoxk-uccienoBanue "Pacuétr MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME 10

56 "
JIECTHHIIE

o7 IIpoctele Mexanu3msl. Peryar. PaBHOBecHe CHII Ha pblyare

58 Prryaru B TexHuke, ObITY 1 ipupoje. Jlaboparopras padota
«HccnenoBanue ycioOBHIM paBHOBECHS pblyara

59 Pemenue 3amau mo reme «Y CI0BHUS paBHOBECHS phIUaray

60 Koaddunment nonesnoro neiicteust mexanusma. Jlaboparopuas pabora
«M3mepenue KIIJI HaKIIOHHOM IIIOCKOCTH

61 Pemenue 3amgau mo reme "Pabora, momuocts, KITJ["

62 Mexanunueckas sHeprusi. Kunernueckasi 1 moTeHIMAIbHAS SHEPTH

63 3aK0H COXpaHEHUSI MEXaHUYCCKON YHEPTUr
VYPOK-3KCIIEpUMEHT 110 TeMe "DKCIEPUMEHTAIbHOE ONpeieIEHUE

64 M3MEHEHUS KUHETUYECKON M MOTEHIIMAIBLHON YHEPTUU TIPU CKAaThIBAHUU
TeJa M0 HaKJIOHHOM MJI0CKOCTH"

65 KonTponbHas padota mo Teme «PaboTta u MOIITHOCTE. DHEPTHUS

66 PesepBHblit ypok. Pabora ¢ Tekctamu o teme "MexaHuueckoe JBIKeHue"

67 PesepBHblii ypok. Pabora ¢ Tekctamu 1o reme "JlaBneHnue TBEPABIX Ted,
JKHUIKOCTEH U ra3oB"

68 PesepBHylit ypok. Pabora ¢ Tekctamu o reme "Pabota. MomHoCTb.

Oneprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME - 68

8 KNIACC
Ne Hara
n/n Tema ypoxa U3y4YeHUs

OcHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX

! OIIBITHBIC MOATBECPIKACHUA

2 Macca u pazmep aTOMOB U MOJIEKYJI

3 Mopenu TBEPIOTO, JKUIKOTO B Ta3000pa3HOTO COCTOSIHUN BEIIECTBA

4 OOBbscHeHrEe CBOMCTB TBEPAOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSHUN
BEIIIECTBA HA OCHOBE MOJIOKEHUN MOJEKYISIPHO-KMHETUYECKON TEOPUH
Kpucrannuueckue u amopgHbIe Tena
CMmaunBaHue U KalmuJIAPHOCTD. HOBerHOCTHoe HATAXCHUC
TenoBoe paciliupeHue u cxaTue

8 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIIJIOBOTO JIBHKCHUS
YaCTHI]

9 Buytpennss sueprusi. CriocoObl U3MEHEHUsI BHYTPEHHEH dSHepTrun
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Bunel rerionepenaun

Ypok-koupepennus "IIpakTuueckoe UCMOIb30BaHNE TEIJIOBBIX CBOMCTB

1 BEIIECTB U MaTEPHUAJIOB B LIEJSAX dHeprocoepexenus"

12 KosmuecTBo TENNOTHL. Y I€IbHAS TEMIIOEMKOCTD

13 VYpaBHeHue TeroBoro 6ananca. TermiooOMeH U TeII0BOE paBHOBECHE

14 Jlaboparopnas padota "VccienoBaHue sBICHUS TEINIOOOMEHA TIpU
CMEILIUBAaHUM XOJOJAHOUN U ropsiueit Boibl"

15 Pacuer konmyecTBa TEMIOTHI, HEOOXOIUMOTO ISl HATPEBAHUS Tea U
BBIJICJISIEMOTO UM MPU OXJIAXKJICHUU

16 JlaGopaTopHas pabota "OnpeneneHue yaeIbHON TEIMI0EMKOCTH
BelgecTna"

17 OHeprus ToIMBa. Y ieibHasl TEMI0Ta CrOpaHUs

18 [1naBneHue U OTBEpAECBAHNE KPUCTAILTMYECKHUX Tell. Y AeTbHas TeIoTa
TIJIaBJICHUS

19 JlaboparopHas padota "OnpeneneHnue yaenbHON TEIIOTH TIaBICHUS
npga"

20 [TapooOpazoBanue u koHAeHcaus. Vcnapenue

21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHICHCAIIUH.
3aBHCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO JIaBICHUS

99 Brnaxrocts Bo3ayxa. Jlaboparopras padota "Onpenernenue
OTHOCUTEIIbHOH BJIAXHOCTHU BO3ayXa"

23 Pemenwie 3a1a4 Ha onpeielieHNe BIAKHOCTH BO3TyXa

24 [TpunanmnIe! paboTh! TemnoBbIX nurateneif. [laposas TypOuHa.
JIBuraresir BHYTPEHHETO CrOpaHUs

o5 KII/ TermoBoro nurarens. TennoBble ABUTATENN U 3alIUTa
OKpY’Karolen cpebl

26 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IPOLIECCaX

97 [ToaroroBka Kk KOHTPOJILHOU padoTe 1o Teme "TenoBbie IBICHMUS.
N3meHeHune arperaTHbIX COCTOSIHUI BeniecTBa'

28 Kontponbnas padota o teme "TemnoBeie siBnenus. 3menenue
arperaTHbIX COCTOSIHUM BemecTna'

29 Dnektpusanus Ten. [[Ba posia aNeKTpUUeCcKuX 3apsiioB

30 Ypok-uccnenoBanue "IneKTpu3anus TeJI HHIYKIAEH U TPU
CONIPUKOCHOBEHUH"

31 B3aumMopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona

39 Dnektpuueckoe nose. HanpseHHOCTh 35iekTpuueckoro nosis. [punmun
CYTNEPIIO3UIINH JIEKTPUUECKHUX MOIeH

33 Hocurenu snektpuyeckux 3apsaioB. DneMeHTapHbid 3apsia. CtpoeHue
aToMa

34 [IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHHUSI DJIEKTPUUECKOTO




3apsaa

35 Pemenue 3a1a4y Ha MpUMEHEHHUE CBOICTB 3JIEKTPUUECKUX 3aPsiI0B

36 DNEeKTPUYECKUM TOK, YCIOBHS €T0 CylecTBOBaHUs. McTouHnkmu
AJIEKTPUUECKOTO TOKA

37 JIefcTBUS AIEKTPUIECKOTO TOKA

38 VYpok-uccnenosanue "JleiicTBUE ANEKTPUUYECKOTO 11011 HA TPOBOAHUKH U
JADTICKTPUKH"

39 DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax

40 DnexTpuuecKkas Uenb U €€ COCTaBHbIC YaCTH

41 Cuna Toka. JJaboparopnast padota "M3mepeHne 1 peryaupoBaHUe CHIIBI
ToKa"

42 DnexTpuueckoe HanpsikeHue. Bonbrmerp. Jlaboparopnas pabota
"U3mepeHue u peryampoBaHue HanpsHKeHus "

43 ComnpoTuBieHNE TPOBOAHUKA. Y IEIBHOE COTIPOTUBIICHNE BEIIECTBA
JlaboparopHast pabota "3aBHCHUMOCTbH JICKTPHUECKOTO COITPOTHUBIICHHS

44 MIPOBOHKKA OT €T0 JJTMHBI, TUTOIIA ! TIONIEPEYHOTO CCUCHHUS
Matepuana"

45 3aBHCHMOCTh CHJIBI TOKA OT HampsbKkeHus. 3akoH OMa JiIs yJacTka 1enu
JlaboparopHas pabota "HMccienoBanue 3aBUCHMOCTH CHIIBI TOKA,

46 UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBIICHHS PE3UCTOPA M HATIPSKEHHS
Ha pe3ucrope”

47 [TocnenoBarenbHOE U NapalieIbHOE COETUHEHUS POBOIHUKOB

48 JlaboparopHas padota "IIpoBepka mpaBuia cl0oKeHUS HAPSKEHUH Tpu
MOCJIeI0BaTENbHOM COEIMHEHUH JBYX PE3UCTOPOB"

49 JlabopaTtopHas pabota "l[IpoBepka mpaBuiia Jyisi CHIIBI TOKA TIPU
napajuieIbHOM CO€TMHEHUH PE3UCTOPOB"

50 Pemenue 3anay Ha npuMeHeHne 3akoHa OMa AJisl pa3InyHOTO
COCTMHEHUS TIPOBOTHUKOB

51 PaGota u MolrHOCTh AneKkTpudeckoro Toka. 3akoH Jlxoymnsa-JIenmna

59 JlabopaTtopHas pabota "Onpenenenue padoThl 1 MOUTHOCTH
3IEKTPUYECKOTO TOKA"

53 DNeKTpUUECKUe e U MOTPEOUTENH dIEKTPUIECKON YJHEPTUU B OBITY.
Kopotkoe 3aMbikanue
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo Teme "INeKTpUUECKUE 3apsiibl.

54 3apshKeHHBIE Tella U UX B3auMozecTBusl. [I0CTOSHHBIN dNeKTprUUecKuit
TOK"

55 KonTponbHas padota no Teme "DiekTpuuecKue 3apsiabl. 3apsKeHHbIE
TeJla U UX B3auMOAeUCTBUS. [1OCTOSTHHBIN AIEKTpUYECKUA TOK"

56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE

57 VYpok-uccnenosanue "M3ydeHue noien mocTOSTHHBIX MarHuTOB"




58 MarnutHoe noje. MarautHoe noJie 3eMJIM U €r0 3HaYeHUE JIs dKU3HHU Ha
3emiie
59 OmneIT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOro Toka MarHutHoe
T0JIe KaTyIIKH C TOKOM
60 [TpuMmeHeHHE IEKTPOMArHUTOB B TeXHUKE. JlaboparopHas paboTa
"M3y4yeHue neilcTBUS MAarHUTHOTO MOJIs HAa MPOBOJHUK C TOKOM"
DneKTpoABUTaTeIb NOCTOSIHHOIO ToKa. Vcnosb3oBanue
61 AJIEKTpOJIBUTaTeeil B TEXHUYECKUX YCTPOUCTBAX U Ha TPaHCIIOPTE.
Jlaboparopuas padota "KoHcTpyrpoBaHUe U U3ydeHHE PabOTHI
3ieKTpoaBUrarens'
62 OnsiTel Papanes. 3aKoH eKTpoMarHuTHOW nHAykuu. [Ipasuno Jlenna
63 Dnektporerepatop. CriocoObl MOTYyYEHUS IEKTPHUECKON YSHEPTUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroroBka Kk KOHTPOJILHOU paboTe 10 TeMe "DNEKTPUUECKUE U
MAarHuTHBIC SBJICHHS"
65 KonTponbnas pabota no Teme "DIeKTpUUeCKUe U MAarHUTHBIC SIBIeHUS"
66 PesepBHeIit ypok. Pabora ¢ Tekctamu 1o reme "TerioBsie siBIeHUS"
67 PesepBHblit ypok. Pabora ¢ Tekcramu o teme "llocTosiHHBIN
AIEKTPUUYECKUN TOK"
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o teme "MarHuTHbIC SIBICHUS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME - 68
9 KIIACC
Ne Tema ypoka Aata
n/n U3y4YeHUs
Mexanunyeckoe nBrxeHne. MarepualibHasi TOUKa
Cucrema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKEHUS
3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHNE
4 HepaBHomMepHoe npsamonuHelinoe aBuxeHue. CpeaHsiss 1 MTHOBEHHast
CKOPOCTb
5 [IpssMonMHETHOE PaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE
5 CKopOoCTh MPSAMOTUHEHHOTO PAaBHOYCKOPEHHOTO JBIKeHUS. [ paduk
CKOPOCTH
7 JlaboparopHas paboTa "OnpeneneHrue yCKOpeHHs Tea mpu
PaBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIIOHHOM IJIOCKOCTH"
8 Coboxanoe nagenue ten. OnsITel [anmnes
9 PaBHOMepHOE nBUMNKEHUE 1O OKpyx)HOCTH. [lepuoa u yactora
oOparmenus. JInHeliHast ¥ yriioBasi CKOPOCTH
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LleHTpOCTpEMUTEIBHOE YCKOPEHUE

11 [Tepserii 3akon HproToHa. BekTop critbt

12 Bropoii 3akoH Herotona. PaBHonelicTByroImas cuiia

13 Tpetuii 3akon Herotona. Cynepno3uius cui

14 Pewenue 3ana4 Ha npuMeHeHue 3aKk0HOB HproToHa

15 Cwita ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no teme «Cumna ynpyroctu»

17 JlaGopaTopHas pabota «OnpeaesieHne )KeCTKOCTH MPYKUHBI»

18 Cuna tpeHus

19 Pemenue 3anau no teme «Cuina TpeHus»

20 JlaboparopHas paboTta "Onpenenenue kKodphuueHTa TpeHUs
CKOJIbXKeHus"

21 Pemenue 3amau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuina
TpeHus"

99 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO
naJicHus

93 Ypok-koHpepenius "JIBmkeHne Te BOKPYT TPaBUTAIIIOHHOTO LIEHTpa
(Conueunas cucrema). ['amaktuku"

24 Pemenue 3agau o teme "Cuiia TSXKECTH U 3aKOH BCEMUPHOTO
TATOTCHUS"

25 [TepBast kocMuyeckast ckopocTb. HeBecoMocTh U neperpys3ku

26 PaBHoBecue maTepraibHOW TOUKU. AOCOIIOTHO TBEPIOE TEIO.
PaBHOBecue TBEPIOTO Tea € 3aKPETIEHHON OChIO BpaIlCHUS

27 MowmeHT cunsl. LeHTp TsKECTH

28 Pemenue 3agau no reme "MomeHT cuibl. Llentp TsxecTn"

29 [ToaroroBka k KOHTpPOJBLHOM paboTe Mo Teme "MexaHndeckoe ABHKECHHUE.
B3aumopeiictue Ten"

30 KonTponbhas pabota no Teme "MexaHudeckoe JBHKECHHUE.
B3aumopeiictBue ten"

31 Nmnynse Tena. UMmysbe cuibl. 3aK0OH COXpaHEHUs! UMITYJIbca. YTIpyroe
U HEyNpyroe B3auMo/ieiicTBue

32 Pemenwue 3a1a4 mo Teme "3aKOH COXpaHEHHS HMITYJIbca"

33 VYpok-koHpepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJE U TEXHUKE"

34 Mexanuueckas paboTa U MOIIIHOCTb

35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS

36 JlaGopaTtopHast pabota «Onpeaenenne padoThl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBUYKEHUH TeJia 10 TOPU3OHTAIBLHON MOBEPXHOCTH

37 Cas3b dHepruu u paboTsl. [loTeHInanbpHast SHEPrus

38 Kunernueckast sHeprust. TeopeMa 0 KWHETHYECKON SHEPTUH
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3aKkoH COXpPAaHCHUS SHCPIUHU B MCXAHUKC

40 JlaGopaTopHnas pabota «/3yueHue 3aKkoHa COXpPaHCHUS YJHEPTUN»

41 KonebarenpHoe NBUKEHUE U €T0 XapaKTEPUCTUKU

42 3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

43 MaremMaTH4ecKuil U NPy KUHHBIM MasITHUKH

44 Ypok-uccrnenoBanue «3aBUCUMOCTh Mepro/ia KoueOaHuil OT )KeCTKOCTH
HPYKUHBI U MAacChl IPy3a»

45 [IpeBpalieHune SHEPruu NPU MEXaHUUECKHUX KOJICOaHUIX

46 JlaboparopHas pabota «OnpeaeneHrne 9acToThl ¥ Mepruoia KoieOaHuit
MPYKUHHOTO MasiTHUKA»

47 JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH MIEpHOJa KoJeOaHu
rpy3a, IOJBEHICHHOTO K HUTH, OT MacChl Ipy3a»

48 Mexannueckue BoaHbI. CBOMCTBA MeXxaHUYECKUX BOJIH. [IpogosbHbIe 1
MIOTIEPEYHbIE BOJIHBI

49 Ypoxk-kordpepernus "MexaHu4ecKrue BOJTHBI B TBEPIOM Telle.
Ceiicmuueckue BOJTHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa

51 VYpok-uccienoBanue "HabiroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC

53 Ypok-koHpepenius "YnbpTpa3Byk U HHGPa3BYK B IPUPOJIE U TEXHUKE"

54 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue kosie0aHusi ¥ BOJTHBI"

55 KonrtponbHas paborta no reme "3akoHbl coxpaHeHHs. MexaHuueckne
Kosie0aHusl U BOJTHBI"

56 DNeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHBIE BOJIHBI

57 CBolicTBa NIEKTPOMArHUTHBIX BOJTH

58 VYpoxk-koupepennus "lkana s3nekTpoMarHuTHHIX BOJIH. Vcrionbs3oBanue
AJIEKTPOMATrHUTHBIX BOJIH JUIsI COTOBOM CBsI3H"

59 Ypok-uccnenosanue "M3ydyeHne CBONCTB 2JEKTPOMAarHUTHBIX BOJIH €
MTOMOIIIbI0 MOOMITEHOTO TennedoHa"

50 Pemenue 3anau Ha onpeeseHne 4acTOThI M JUTMHBI 2JIEKTPOMArHUTHON
BOJTHBI

61 DIeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BosHOBBIE
CBOMCTBA CBETA

62 Hcrounuku ceera. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA. 3aTMEHMUS
Connua u JIyHbl

63 3aKOH OTpakeHMs cBeTa. 3epKaia. Pemenue 3aj1au Ha IpUMEHEHNE

3daKOHa OTpPAKCHUSA CBCTA
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[Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA

ITomHoe BHYTPCHHEC OTpaKCHUEC CBETA. Hcnons3oBaHue MOJIHOTO

05 BHYTPEHHET0 OTPa)KEHHUS B ONTHYECKUX CBETOBOAAX

66 JlaboparopHnas padoTta "VccienoBanre 3aBUCHIMOCTH YTJIa TPEITOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHUs Ha rpaHuile "Bo3ayXx-cTexiao""

67 Ypoxk-kordpepenuus "Mcnoab30BaHne TOTHOTO BHYTPEHHETO OTPasKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

68 JInnzel. OnTudeckas cuiia JUH3bI

69 [MocTpoenue n3o0paskeHu B TMH3AaX

70 JlaGopaTtopHnas pabota "Onpenenenrue GOKYCHOTO pacCCTOSHUS U
ONTHUYECKOM CHIIBI coOuparomeii TuH3b1"

71 Ypok-kordepennus "OnTHUecKue TNH30BBIE TPHOOPHI"

72 ['ma3 kak ontuyeckas cucreMa. 3peHue

73 Ypok-koHpepenmus "Jledextsr 3penus. Kak coxpanuts 3peHue"

74 Paznosxxenue 6emnoro cera B ciektp. OnbiTel HetoToHa, CrioskeHue
CHEKTpaJIbHbIX 11BeTOB. /lucnepcus cera
JlaboparopHas paboTa "ONBITHI 110 Pa3I0KEHUIO OEIOT0 CBETA B CIIEKTP

75 Y BOCTIPUSTHUIO I[BETA MPEAMETOB IIPU UX HAOIIOJICHUH Yepe3 IBETOBbIC
buabTpH"

76 Ypoxk-nipaktukyMm "BoJTHOBBIE CBOMCTBA CBETA: AUCTIEPCHS,
uHTepdepeHIys u auppaxuus”

77 OmnerTet Pesepdopa u mianeTapHasi MoJIeb aToMa

78 [Tocrynartel bopa. Monens atoma bopa

79 Hcenyckanue u nornomienue ceera atomoM. Keautel. JInHeigatsie
CHEKTPBI

80 VYpok-npaktukym "HabGiroieHre cnekTpoB ucmyckanus"

81 PagroakTHBHOCTH 1 €€ BHUIIBI

82 Crpoenue aToMHoro siapa. Hykionnas Moaens

83 PagnoaktuBHbBIE TpeBparieHus. M30Torsr

84 Pewmenne 3amau no reme: "PannoakTuBHbIE npeBpanieHus"

85 [lepuoxa nonypacnana

86 Ypok-koHpepenius "PaguoakTuBHbIE U3TYyYEHHS B IPUPOJE, METUIIMHE,
TeXHHKE"

87 SAnepHble peakuu. 3aKOHBI COXpPAHEHHUS 3apsJ0BOI0O U MacCCOBOTO YHCET

88 DHeprus CBA3U aTOMHBIX siiep. CBSA3b MacChl U YHEPTUU

89 Pemenne 3anau no reme "Anepueie peakuun”

90 Peaknnn cunTesa u nenenus suaep. Mcrounukn sHeprun CoslHIA U 3BE3NT

o1 Ypok-koHdpepenuus "Anepras sHepretuka. JleWcTBUS paaroaKTUBHbBIX

I/ISJ'Iy‘-ICHI/Iﬁ Ha XUBBIC OpFaHI/ISMLI"




[TonroroBka Kk KOHTPOJBHOU paboOTeE MO TeMe "DIEKTPOMArHUTHOE TIOJIE.
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DneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIC siBieHUS"

93 KoHnTtposbHas paboTta mo teme "DIeKTpOMarHuTHOE T0JIe.
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIC sIBJICHUS"

94 [ToBTOpenue, 06061meHue. JlabopaTopHbie paboTHI IO KypCy
"Bzaumonencrtaue tea"

95 [ToBTrOopenue, o6o0meHne. Penienne pacueTHBIX U Ka4YeCTBEHHBIX 33124
no teme "TersoBsie mporecch”

96 [ToBTOpenue, 06o61eHue. Pemienue pacueTHbIX U KaYeCTBEHHbIX 3a/1a4
o teme "KII/] TermnoBbeIx apurareiecii'”

97 [ToBTOpenue, o6o0meHne. Penienne pacueTHBIX U KaYeCTBEHHBIX 33124
no teme "KIIJ[ anexkrpoycranoBoK"
IToBTopenue, 00061cHME. JTabopaTopHBIe padOTHI IO Kypcy "CBeTOBEBIE
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sBiCHUS"

99 [ToBTOpenue, 06o6menue. Padora ¢ Tekctamu 1o Teme "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

100 [ToBTropenue, 0600menune. Padora ¢ Tekctamu no Teme "Konebanus u
BOJIHBI"

101 [ToBTOpenue, 0606menne. Pabota ¢ Tekcramu o Teme "CBETOBEIC
siBICHUS"

102 [ToBTOpenue, o6ob6menue. Pabota ¢ Tekctamu no teme "KBantoBas u

sanepHas pusuka'
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