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PaGouass mporpamma mo ¢u3WKe Ha ypPOBHE OCHOBHOTO OOIIETr0 0OOpa3oBaHUS
COCTaBJIEHa Ha OCHOBE MOJIOKEHUI 1 TpeOOBAHUM K pe3ylbTaTaM OCBOCHHUS Ha 6a30BOM YpOBHE
OCHOBHOI1 00pa30oBaTebHOM MPOrpaMMBbl, MPeICTaBICHHBIX B DeiepaibHOM rocy1apCTBEHHOM
o0pa3oBaTebHOM CTaHAapTe OCHOBHOTO obmiero obpaszoBanus (OPI'OC O0O0), a Takxke ¢
yuérom [lpumepHoit mnporpammbl BocnuTanus u KoHuenmuu mnpenonaBaHus y4eOHOTO
npenvera «Du3mka» B oOpasoBarenbHBIX opraHm3anusx —Poccuiickoir  ®exepanuu,
pean3yoIuX OCHOBHBIE 00I11€00pa3oBaTeIbHbIC TPOrPAMMBI

[TOACHUTEJIbHAA 3AIIMCKA

Copnepxxanne IlporpaMmbl HampaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH y4alllUXCs ¥ OPraHU3aLMI0 U3y4eHHs (GU3UKU Ha JesTeIbHOCTHON ocHOBe. B Helt
VYHUTHIBAIOTCS BO3MOXKHOCTH TmpeameTa B peanm3anuu TpedboBanuit. DPIOC OO0 «
IUIAHUPYEMbIM  JIMYHOCTHBIM M METAIllpeIMETHBIM  pe3yjbTaTaM OOYYeHMs, a Takke
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAy4YHBIX Y4YE€OHBIX MPEIMETOB Ha YpOBHE OCHOBHOIO
o01ero o6pa3oBaHusI.

B mnporpaMme onpeaensioTCss OCHOBHbIE LEIM U3ydyeHHMs (U3MKU HAa YpPOBHE
OCHOBHOT0 001Iero o0pa3oBaHusi, IJIaHUPYEMbIE pe3yNbTaTbl OCBOEHHSA Kypca (PU3MKU:
JIMYHOCTHBIE, METapeAMETHBIE, TpeIMETHbIE (Ha 0a30BOM YpPOBHE)

[IporpamMa ycTaHaBIMBAaeT paclpeneieHne ydeOHOTO MaTepuaja [0 TojaaM
oOyueHust (Mo Kjaccam), IpelaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh H3YYEHHUs TeM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUS MPEIMETHOIO COAEpkKaHMS U Y4€Te BO3PACTHBIX
0COOEHHOCTEH ydalmxcsi, a TakkKe HNPUMEpPHOE TeMaTU4YeCKOe IUIAHUPOBAaHME C YKa3aHUEM
KOJINYECTBA YacOB Ha M3Y4YEHHE KaKIOH TeMbl M IPUMEPHONW XapaKTepUCTUKOM yueOHOM
JESTEIbHOCTH YJalIUuXcs, peaJu3yeMol MpH U3Yy4eHUH 3TUX TEM

[Tporpamma MoOXeT OBITH HCIOJB30BaHA YUMUTENSMU KaK OCHOBA IJIsi COCTABIICHMS
cBoMX pabouux mporpamm Ilpum paspaboTke pabouedl mnporpaMmbl B TEMaTUYECKOM
IUIAHUPOBAaHUM  JIOJDKHBI  OBITh  YYTEHBI BO3MOXKHOCTH  HCIOJB30BAHUS  AJIEKTPOHHBIX
(undpoBeIX) 00pa30BaTENBHBIX PECYPCOB, ABISIOUIMXCS Y4€OHO-METOAMUYECKUMU MaTepralaMu
(MyJTbTUMEIUIHBIE TPOTPaMMBbl, 3JEKTPOHHblE Y4YEOHUKHM H 3aJa4HUKH, DJIEKTPOHHBIE
OMOIMOTEKH, BHUPTYyaJbHBIE J1a0OPATOPUU, HUIPOBBIE MPOTPaMMbl, KOJUIEKIUH IU(POBBIX
00pa30oBaTeNbHBIX PECYPCOB), peau3yrolmuX Aunaktudeckue Bosmoxknoctu UKT, cogepxanue
KOTOPBIX COOTBETCTBYET 3aKOHO/IaTENbCTBY 00 0Opa3oBaHUU

PaGouass mnporpaMMa He CKOBBIBA€T TBOPYECKYK) MHUIMATUBY Yy4YuTeled U
MIPEIOCTABIIAET BO3MOKHOCTH [UIsl peall3allud PA3IUYHBIX METOAMYECKHUX TMOAXOA0B K
MpenojaBaHuio (U3KMKH MIPU YCIOBUU COXPaHEHUs 00s513aTEIbHOM YaCcTH COJepKaHUs Kypca

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O TIPEJIMETA

Kypc ¢usuku — cucreMooOpa3yomuil Uisi €CTeCTBEHHO-HAYYHbIX Y4eOHBIX
MPEeIMETOB, TMOCKOJBbKY (DU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U SBIICHUH,
U3ydaeMbIX XHMHEH, Ouosoruei, actrpoHomuedl u ¢usznyeckoir reorpadueit duszmka 31O
MpeIMeT, KOTOPbIH HE TOJIbKO BHOCUT OCHOBHOM BKJIa/l B €CTECTBEHHO-HAYUHYIO KapTHHY MUDA,
HO U IpEeJOCTaBIIsieT Haubosee sICHbIE 00pa3lbl MPUMEHEHHsI HAyYHOT'0 METO/1a TIO3HaHus, T €
crocoba Moay4eHus JOCTOBEPHbIX 3HaHUI 0 Mupe Hakonen, ¢pusnka —3To npeaMeT, KOTOPbIi
Hapsily C JpYTMMH €CTECTBEHHO-HAyYHBIMHU MpPEAMETaMU JIOJDKEH JaTh IIKOJIbHHUKAM
npejacTaBieHre 00  yBJIEKaTeNbHOCTU HAyyHOTO  MCCIEJOBaHHUS U PaJOCTH
CaMOCTOSITEJIBHOTO OTKPBITHSI HOBOT'O 3HAHUS.

OnHa U3 MIaBHBIX 33124 GU3UIECKOT0 00pa30BaHMs B CTPYKTYpPE OOIIETO
00pa3oBaHMs COCTOUT B (POPMHUPOBAHNUN €CTECTBEHHO-HAyYHOU IPaMOTHOCTHU M HHTEpeca K
HayKe y OCHOBHOM Macchl 00y4aromuxcsi, KOTOpble B AajbHEHIIeM OyIyT 3aHATHI B CAMBIX
pazHooOpa3HbIX chepax neareabHOCTH Ho He MeHee BaKHOMU 3a/1auei sSIBIISICTCS BBISIBJICHUE U
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MOATOTOBKA TAJTAHTIMBBIX MOJIOJIBIX JIFOACH JUIS MPOJOJIKEHHsI 00pa30BaHus U AajabHeen
npodeccCHOHATBEHOM NeSTEILHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX UCCIICIOBAaHUHN U
CO3/IaHUU HOBBIX TexHoJoruit COrjJacHO MPUHATOMY B MEXKAYHAapOAHOM  COOOILEeCTBE
onpeneneHuto, «EcrecTBeHHO-HAYy4YHasi TPAMOTHOCTh — 3TO CIIOCOOHOCTH Y€JI0OBEKA 3aHUMATh
AKTUBHYIO TPAXKJIAHCKYIO MO3UIUIO IO OOIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMU HayKaMU, U €ro FTOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMU UCIMU
HayuHo rpaMOTHBIN 4eTOBEK CTPEMUTCSl y4aCTBOBATh B ApIr'yMEHTUPOBAHHOM O0CYXICHUU
po0JIeM, OTHOCSIIIMXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO TPEOyeT OT HEro
CJIEYIOIIUX KOMIIETEHTHOCTEH:

—Hay4HO OOBACHATH SIBJICHUA,
—OILICHUBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICO0BaHM,

—HWHTCPHPETUPOBATh JAHHEIC 1 UCIIOJIB30BAaTh HAYYHBIC N0KAa3aTCIbCTBA JJIA

MOJTy4YEHUs! BHIBOJIOB
N3ydyenune ¢u3uku CrOCOOHO BHECTH pEIIAIONIUN BKJIad B (JOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOU IPAMOTHOCTHU O0YyJarOIIUXCsl.

HEJIN U3YUYEHUWA YUEBHOI'O ITIPEIMETA «®U3UKA»

Lenu n3ydyenusi PU3UKU HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs OMpECNICHBI B
Konnenmuu npenoaBanusi yaueOHOTo mpeamera

«Duzukay B 00pa3oBaTeNbHBIX  opraHu3amusx  Poccuiickoit ~ denepanuu,
peaM3yIoNMX OCHOBHBIE O00II€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKACHHON peIIeHHeM

Komnerun MunucrepcrBa npocsenieHusi Poccuiickoit deneparuu, npoTokosn oT 3 nexalps
2019r Ne T1K-4BH

[{enu uzydenus puU3MKu:

—TIpuoOpeTeHNe HMHTEpeca U CTPEMJIEHUS OOYYalOIIMXCS K HAaydYHOMY M3YUEHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

—pa3BUTHE TMPEJCTaBIEHUI O HAy4HOM MeETOJe IO3HaHus U (OPMHUPOBAHUE
HCCIIEA0BATENIBCKOTO OTHOUIEHUS K OKPY/KAIOIIUM SIBJICHUM;

—popMupoBaHre HAYYHOTO MHUPOBO33pPEHUS KaK pe3ysbTaTa H3y4eHHs OCHOB
CTPOEHHS MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3HKHU;

—popMupoBaHre TNpeAcTaBICHUH O pond  (QU3MKK U1 Ppa3BUTHS  JAPYIHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

—pa3BUTHE TPEJICTaBIEHUH O BO3MOXHBIX chepax Oynymell npodeccunoHaIbHOM
JeSITEIbHOCTH, CBA3aHHOM ¢ (PM3MKOW, MOArOTOBKAa K JajJbHeWlIeMy OOY4YeHHIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHre H3TUX Iefiell Ha YpOBHE OCHOBHOTO o0O0mIero oOpa3oBaHUs oOecrieuuBaeTcs
pelLIeHUEM CIIeAYIOMINX 3a/1a4:

—TIpHOOpETeHNEe 3HAHWKA O IUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHUYECKUX,
TETUTOBBIX, DJIEKTPHUYECKUX, MATHUTHBIX H KBAHTOBBIX SIBIICHHSX;

—NpUOOpETeHNE YMEHUW OIMUCHIBaTh M OOBSACHATH (U3UYECKHE SBICHUSA C
WCTIOJIH30BaHUEM ITOJTyUYEeHHBIX 3HAHUIA,

—OCBOEHHE METOJIOB PEIICHHs MPOCTEHIINX PAacUETHBIX 33734 C HCHOJIb30BAHUEM
¢bu3nUYecKux Moiesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

—pa3BUTHE YMEHHI HaOOJaTh TIPUPOJHBIC SBICHHUS ¥ BBIIOIHATH OIBITHI,
nabopaTopHble  pabOTBI M SKCIEPUMEHTAJbHBIE HCCIEAOBAHUS C  MCIOJIb30BaHHEM
U3MEPUTENIBHBIX NMPHOOPOB;

—OCBOEHHE MPUEMOB paboTHI ¢ HHpOpMaLKel (PU3UIECKOT0 COJIEPKAHUS, BKIIOYas
MH(POPMAILIMIO O COBPEMEHHBIX TOCTH)KEHUSAX (U3UKU; aHAIM3 U KPUTHUECKOE OLICHUBaHHE
uH(pOpMaINH;

—3HAaKOMCTBO CO cdepamu NpoPeCCHOHATBLHON NESTENbHOCTH, CBS3aHHBIMH C
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(GU3MKONW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMM Ha JOCTHKEHMSIX (HU3MUECKOI
HayKH.

MECTO YUEBHOI'O I[TIPEJIMETA «®U3HNKA» B YHEBHOM ITJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢wusuka sBisercs 00s3aTEIbHBIM MPEAMETOM Ha
YPOBHE OCHOBHOTO o0Imiero obpasoBanus [laHHas mporpamma mnpeaycMaTphBaeT H3ydeHHE
¢bu3uku Ha 6a30BOM ypoBHE B 00BEMe 238 4 3a Tpu roja oOydeHusl 1o 2 4 B HEJCHIO B 7 U 8
KJjlaccax 4 1mo 3 4 B Hejemo B 9 kiacce B Temarnueckom IuiaHMpoBaHUM A 7 U 8 KIIaccoB
IpEIoyiaracTcsd pPe3epB BPEMEHHM, KOTOPBIM YUYHUTENIb MOXET HCIO0JIb30BATh IO CBOEMY
YCMOTpeHuto, a B 9 Kiacce —IOBTOPUTEIbHO—O0000MIAIOIINI MOTYJTb.

N3 paboueii mporpaMMbl BOCHUTAHUSA: CO3/JaHHE OJArONPUSATHBIX YCJIOBHM st
PasBUTHS COIMAJIBHO 3HAYMMBIX OTHOIIEHHH OOY4YalOMIMXCs, M, MPEXIE BCEro, HEHHOCTHBIX
OTHOILICHUH:

* K mpupojie KaKk MCTOYHUKY JKM3HM Ha 3eMiie, OCHOBE CaMOI0 €€ CYIIEeCTBOBAHUS,
HY)KJarollelcs B 3allUTe U IOCTOSHHOM BHUMaHHM CO CTOPOHBI YEJIOBEKA;

* K 3HaHUAM Kak MHTEJUIEKTyallbHOMY pecypcy, obecreuuBaroniemy Oyayiiee
YeN0BEeKa, KaK Pe3yJbTaTy KPOMOTIMBOTO, HO YBJIEKATENILHOTO Y4eOHOTO TPY/Ia;

* K 370pOBBI0 KaK 3aJIOTy JIOJTOH M aKTUBHOM JXM3HH YEIIOBEKa, €ro XOPOIIETO
HACTPOEHUS M ONITUMUCTUYHOTO B3TJIS1a HA MUD;

* K OKpYXallluM JIIOASM Kak O0e3ycloBHON M aOCONIOTHOW IIEHHOCTH, Kak
PaBHOIIPABHBIM ~ COIMAJIBHBIM  IApTHEpPaM, C KOTOPBIMH HEOOXOIMMO  BBICTpAMBATh
NOOpO’KeNaTeNbHbIE W B3aMMOIIOJICPKUBAIONINE OTHOILEHUS, IAIONIMe YEJOBEKY pPaJoCTh
OOLIeHMS U MO3BOJISIFOIINE U30eraTh 4yBCTBA OJIMHOYECTBA;

* Kk camuM cebe Kak Xo35ieBaM CBOCH CyapObI, CaMOONPEACISIONIMMCI |
caMOpeaIN3yIOIMMCS JIMYHOCTSAM, OTBEUAIOLIIM 3a CBOE€ COOCTBEHHOE Oynyliee.

N3 paGoueii nporpaMmMbl BOCIIHTAHHUS

Peanu3zanus neparornueckuMu pabOTHUKaMU BOCIIMTATEIBHOIO MTOTEHIIMAIA YpOoKa Ipeioiaraer
OpPUEHTHP Ha ILIeJIEBbIe IPUOPUTETHI, CBSI3aHHBIE C BO3PACTHBIMH OCOOEHHOCTSAMHU UX
BOCIIUTAaHHUKOB U MCII0JIb30BaHHE CIEAYIOIINX BUIOB U (hOPM JI€ATEIIbHOCTH:

YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOLIECHUHN MEXY Ne1arorndieckuM pabOTHUKOM H €T0
00y4arolMMUCcs, CIOCOOCTBYIOIINUX MO3UTUBHOMY BOCHPHSITHIO O0yYaroIUMHCs TpeOOBaHUH U
IPOCKO MeIarornyeckoro paboOTHUKA, IPUBJICYEHUIO UX BHUMAaHUS K 00CYyX/1aeMOi Ha ypoKe
nH(pOpMalNY, aKTUBU3ALIMN UX [TO3HABATEIBHOMN JEATEIbHOCTH;

noOy»kaeHne 00yJaroLmxcst co00IaTh Ha YpOKe OOIENPUHATHIE HOPMBI ITOBEIEHHsI, TPaBUIa
OOIIeHHSI CO CTapIIUMHU (TIeIarorH4eCKUMH pabOTHUKAMHU) U CBEpCTHUKAaMU (00yJaromuMucs),
MPUHIUIBI Y4eOHON AUCIUIUTMHBI M CAMOOPTaHU3aLlUY;

MIpUBJICYEHNE BHUMAHMSI 00Y4arOMMUXCs K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha yPOKax sIBJICHUH,
OpraHu3aius ux paboThl ¢ MOJIy4aeMoil Ha ypoKe COLMaIbHO 3HAYUMOM nH(popmMaen —
MHUIMAPOBAHUE €€ 00CYKIEHHs, BRICKa3bIBAaHUS 00YUAIOIIMMHCS CBOETO MHEHHUS 11O €€ MOBO/TY,
BBIPaOOTKH CBOETO K HEH OTHOIIEHUS;

HCIOJIb30BaHNE BOCIUTATEIBHBIX BO3MOKHOCTEH COIepKaHusl y4eOHOrO peMeTa yepes
JIEMOHCTPAIIHIO 00YUYAIOIIMMCS IPUMEPOB OTBETCTBEHHOIO, IPAXKAAHCKOTO MTOBEICHUS,
MIPOSIBJICHUS YEJIOBEKOJIIOOUS M TOOPOCEPIEIHOCTH, Yepe3 MoA00P COOTBETCTBYIONIUX TEKCTOB
JUISL 9TE€HUS, 337124 JJIs peIeHus], TPOOJIEMHBIX CUTYaIM /Uit 00CYKJIEHUs B KJlacce;
MIPUMEHEHHE HA YPOKE NHTEPAKTUBHBIX (JOpM pabOThI ¢ 00YHAIOIIUMHUCS: HHTEIIEKTYaIbHBIX UTP,
CTUMYJIUPYIOIIMX IT03HABATEIbHYI0 MOTHBAIIMIO 00YUYAIOIIMXCS; TUAAKTUIECKOTO TeaTpa, Ie
MIOJTyYEHHBIE Ha YPOKE 3HaHMsI OOBITPBIBAIOTCS B T€aTPaIbHBIX IOCTAHOBKAX; AUCKYCCHUI, KOTOpBIE
Jar0T 00yYaroIKUMCS BO3MOKHOCTD IMTPUOOPECTHU OIBIT BEACHUS KOHCTPYKTUBHOT'O JIUAJIOTa;
TPYIIIOBOI paOOThI UK PaOOTHI B Mapax, KOTOPhIE y4aT 00ydarommxcss KOMaH IHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00YUYaIOIIUMUCS;

BKJIFOYEHHE B YPOK UTPOBBIX MPOLELYDP, KOTOPbIE TIOMOIal0T NOJAEPKATh MOTHUBALIUIO
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o0yyaromuxcs K MOJy4eHHUIO 3HaHUH, HaJIaXKMBAHUIO TO3UTUBHBIX MEXJINYHOCTHBIX OTHOLIEHUH B
KJ1acce, IOMOTal0T YCTaHOBIICHHUIO T0OpoKeIaTeIbHON aTMochepsl BO BpeMs ypoKa;
opraHu3zanys me@crsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YJaIOIUXCs Hall UX
HEYCIEBAIOIIUMHU OJHOKIACCHUKAMHU, JJAIOIIET0 00YJaIOIMMCS COLMAIBHO 3HAYUMBIH OIBIT
COTPYJHHUYECTBA U B3aUMHOH IIOMOILY;

MHUIMAPOBAHUE U TIOJIEP’KKA UCCIIEI0BATEIbCKON AEATEIbHOCTH 00YJaIOIUXCA B PAMKax
peanu3anuy UMM UHIUBUAYAIbHBIX U IPYIIIOBBIX UCCIEA0BATEIBCKUX IIPOEKTOB, JAIOIUe
00y4aroIuMcs BO3MOXKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEILHOIO PEIICHUS TEOPETUUECKOM
poOJIeMbl, HaBBIK TeHEPUPOBAHUS U 0(YOPMIICHUSI COOCTBEHHBIX MJICH, HABBIK YBAXHUTEIHHOTO
OTHOILICHMS K UyKUM UeiM, 0QOPMIIEHHBIM B paboTax APYrux McciaeloBaTeIel, HaBbIK
MyOJINYHOTO BBICTYIUICHUS TIEpeT ayJUTOpUEH, apryMEHTHPOBAHUS U OTCTaWBAaHUS CBOCH TOUKU
3peHusl.

COJEPXAHHUE YYEGHOI'O ITPEAMETA «DU3UKA»

7 kacc
Pa3znen 1. ®usuka u e€ posib B I03HAHUU OKPYXKAIOIIEro MUpa

Ouzuka — Hayka o mnpupone SABienuss npuponbl (MC1) Dusnmyeckue sBICHUS:
MEXaHUYECKHE, TETUIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

Ousnueckue BeMMYUHBIL. M3MmepeHne (QHU3MUECKUX BETUYMH.

®uznyeckue npudopsl. Ilorpemnocts n3mepenuilt. MexayHapoaHasi cucreMa eIMHHLL.

Kak ¢usuka u qpyrue ecTeCTBeHHbIE HAYKH U3y4aloT mpupoay EctecTBeHHO-HAYYHBIH
METOJl TO3HaHUS: HaOIIOJeHHE, TOCTAaHOBKAa HAyYHOI'O BOIPOCA, BBIIBMXKECHHE THIIOTES,
AKCIIEPUMEHT 10 TPOBEpKE THUMOTE3, OObsICHEHHE HabmogaemMoro sBiaeHus OnucaHue
(U3NYECKUX SIBICHUH C TOMOLIBIO MOJAETIEH.

JlemoHCcTpanyuu
1 Mexannueckue, Temossie, JNEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE SBJICHUS

2 ®usnueckue npuOOpHl U MpOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
1M (pOBBIM PUOOPOM

JlaGopaTopHbie paOOThI U OMBITHI

1. Omnpenenenne HeHsbl JeJIeHUs MIKaIbl K3MEPUTEIBHOTO Nprodopa
2.I/I3MepeHHe paccTosiHuN

3.I/I3MepCHI/IC o0B€Ma xuaKocTu U TBEpAOro tena 4 OmnpenencHue
pa3MepoB MajbIX TEI

4, N3mepenne  TemmepaTypbl ~IOpHM  HOMOIIM  JKHJIKOCTHOIO
TEPMOMETPA U JaTYMKA TEMIIEpaTypPhl

5.Hp0B€216HI/Ie MCCJICIOBAHUSI TIO TPOBEPKE THIOTE3BI: MaTbHOCTH
monéra Imapuka, MYyIIEHHOTO0 TOPU30HTAIBLHO, T€M OOJbINe, YeM
0o0JIbIIIe BBICOTA MMyCKa
Paznen 2. [lepBoHavasibHbIE CBEJIEHUSI O CTPOEHUU BelecTBa CTpOEHHUE BEIIECTBA!
aTOMBI M MOJIEKYJBI, UX pa3sMEphL
OnbIThI, OKa3bIBAIOIIUE JUCKPETHOE CTPOEHHE BellecTBa J[BMKEHHME 4YacTHIl BeEIIEeCTBa
CBsA3b  CKOpPOCTH  JIBMDKCHHMSI 4acTHIl ¢ TemrepaTypod BpoyHOBCkoe IBH>KEHUE,
mnd¢ys3us BanmozeiicTBre yacTuil BeECTBA: MPUTSKEHHE U OTTaJIKUBaHUE
ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KHUAKOCTEH U TBEPIBIX
(kpuctamnyeckux) Tea B3anMMocBsA3b MeXy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
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COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM OcoOEHHOCTH arperaTHbhIX COCTOSHUM
BOJIbI

JeMoHCcTpanumn
1 HabmroneHne OpoyHOBCKOTO JIBHKEHUS
2 Habmonenue nupdysun

3 HaOmionenue sBIeHUH, OOBSCHSIONMXCA TPUTSHKECHHEM WIH OTTAIKUBAHUEM
YaCTHUIl BEIIECTBA
JlaGopaTopHbie paOOThI M OTIBITHI

1 OrneHka IuaMeTpa aToMa METOJIOM PAAOB (C UCIIOIb30BaHKEM (GoTorpaduii)
2 OUbITBI 110 HAGIIOLEHHIO TEIIOBOTO pacupeHus ra3oB

3 Oubirsl 10 OOHapyXEHUIO JEHCTBUSA CHII MOJIEKYJISIPHOTO MPUTSHKEHUS

Paznen 3. JIBmkeHue U B3aUMOICHCTBHUE TEl

Mexanuueckoe IBukKeHHE PaBHOMepHOE M HepaBHOMEpHOe ABMKeHHE CKOpOCTh
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUM Pacu€T myTu u BpeMeHU IBUKEHUS

SIBnenue nHepuuu 3aKoH HHepLUUKM B3anumoaelcTBre Tel Kak MPUYNHA W3MEHEHUS
CKOpOCTH JIBXKEHMS Tell. Macca kak Mepa nHeptHocTH Tena [InotHocTs BemectBa CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00bEMa BellecTBa

Cuna kak xapakTepuctuka B3zaumojnencTBusa Ten Cuia ynpyroctd M 3akoH ['yka
W3mepenue cuiibl ¢ MOMOUIbIO JMHAMOMeTpa SBieHue TiaroreHuss u cuia Tspkectu Cuiia
TshKkecTH Ha Apyrux anerax (MC) Bec tena Hesecomocts CrioxkeHue cuil, HallpaBJIEHHBIX 110
onHOW mpsimolt PaBHopelcTByromas cun Cuna TpeHust TpeHue CKOJbXEHUS U TpeHHE MOKOsS
Tpenue B npupoe u texuuke (MC)

JlemoHCcTpanuu
1 HaGmonenne Mexanmueckoro ABHKEHHUS Tela

2 V3MepeHne CKOPOCTH PSMOJIHHEHHOTO JIBHKESHIS

3 Habmoienne sSiBICHUST HHEPIIUA

4 HabmroneHne M3MEHEHUs! CKOPOCTH MPH B3aUMOJCHCTBUM TEN
5 CpaBHeHHUE Macc 10 B3aUMOJEHCTBUIO Tel

6 CroxxeHne CWII, HalPaBJICHHBIX MO OJHOW MPSIMOIi
JlaboparopHbie pabOTHI U OTBITHI

1 Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapHKa B )KUIKOCTH, MOJETHU
AIIEKTPUYECKOTO aBTOMOOUIS U T 10 )

2 Onpenenenue cpefaHell CKOPOCTH CKOJIbKEHHUsI OpycKa MU IIapuKa Mo
HAKJIOHHOM INIOCKOCTH

3 Ornpezenienre TUIOTHOCTH TBEPIOTO Tela

4 Oubirsl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTDb pacTshKeHU (IedopMaliui) IpyKUHbI
OT IIPWJIO)KEHHOHN CHJIBI

5 OMBITHL, JEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca Teja
U XapaKTepa COMPUKACAIOIMIMNXCS TOBEPXHOCTEN

Paznen 4. JlaBnenwe TBEpABIX Tenm, kuiukocTedl u rasoB [laBnenne CrocoObl

YMEHBIIIEHUS W YBEIUYCHHS IaBJICHUS
JlaBneHue raza 3aBHCUMOCTh JaBJEHUS Tra3a OoT 00bEéma, Temmeparypsl llepemaua nmaBieHus
TBEPABIMH TEJIAMH, KHMIKOCTSIMHU U razamu 3akoH llackans IlHeBMaTMuyeckue MallMHbBI
3aBUCHMOCTD JABJICHHS KUAKOCTH OT MIyOuHBI [ mapocrarrnaeckuii mapagokc Coolriaronuecs
cocyasl ['uapaBnnueckue MEXaHU3MbI

Atmocdepa 3emnu u atMochepHoe naBieHue [IprudnHbBI CyIIeCTBOBAaHUS BO3IYIITHON
obonmoukn 3emau Ombir Toppuuemu M3mepenue aTMochepHOro aBieHUS 3aBUCUMOCTh
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aTMOC(EpHOro JIaBIEHUS OT BBICOTBI HaJ YypoBHeM Mops Ilpubopsl ans u3MepeHus
aTMOC(EepHOTO AaBICHHS

JlelicTBue SKMIKOCTM W raza Ha IOIpy)KEHHOE B HMX Telno BrrTankusaromias
(apxumenonBa) cuiia 3akoH Apxumena [InaBanue ten BoznyxoraBanue

JeMoHCcTpanumn

1 3aBucumMoOcCTh JaBiieHUs Ta3a OT TEMIIEPATYyphl

2 Ilepenaua naBineHus )KUIKOCTBIO U Ta30M

3 Coobmaromnuecs coCybl

4 I'mapaBIMYECKUil Ipecc

5 IposiBnenue neicTBUS aTMOC(HEPHOTO JaBICHUS

6 3aBUCHMOCTH BBITAJKHBAIOLICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH Tesa U

IJIOTHOCTHU KHUJIKOCTH

7 PaBeHCTBO BBITAJIKMBAIOIICH CHJIBI BECY BHITECHEHHOM »KUIKOCTH

8 YciioBue 1uaBaHus Tel: IUIAaBaHUE WIM HOTPYKEHHE TeNl B 3aBUCUMOCTH OT
COOTHOLLEHUS IIOTHOCTEH Tea U AKUAKOCTH.

JlaGopaTopHbie paOOThI U OTIBITHI

1 HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00BéMa l'IOl"py>KéHHOI71 B
KHUAKOCTh 4aCTH TECJ1a

2 Onpenenenre BBITAIKUBAIOUIEH CHIIbI, JIEUCTBYIOLIEH Ha TeNlO0, MOrpyXKEHHOE B
KUIKOCTh

3 IIpoBepka HE3aBHUCHUMOCTH BBITAJKUBAIOIICH CUIIbI, JEHCTBYIOLIEH Ha TEJIO B

KHUIKOCTH, OT Macchl TeJla

4 OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOUICH CHIIBI, EHCTBYIOIIEH

Ha TEJO B JKUIKOCTH, OT 00bEMa MOTpyXEHHOM B JKUAKOCTh YacTH Tela M OT

IJIOTHOCTH KUAKOCTH

5 KoncTpyupoBanue apeoMeTpa WM KOHCTPYHPOBAaHUE JIOJKU M OIpenesieHue eé

Irpy30I10ABbEMHOCTH

Paznen 5. PaGota u  MOWIHOCTb.  DHeprus.

Mexannueckas pabota. MomHoOCTb

[TpocTble MeXxaHU3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh [IpaBuiio paBHOBeCHs
priuara IIpumeHeHue mpaBuia paBHOBECUS pblyara K OJIOKY «30J0TOE€ IPAaBHIIO» MEXaHUKU
KIIJ mpocTsix MexaHu3MoB [IpocTbie MexaHU3MbI B OBITY U TEXHUKE

Mexannueckass sHepruss KuHernyeckas um noTeHuuanbHas sHeprus lIpesparmienune
OJIHOT'O BHJIa MEXaHWYECKOW SHEPTUHU B IPYroil 3aKOH COXPAHEHMS SJHEPTUU B MEXAHUKE

JleMoHCcTpauuu

1 TIpumepsl IPOCTHIX MEXaHU3MOB

JlaGopaTopHbie pabOThI U OTIBITHI

1 Onpenenennie paboOThI CUJIBI TPEHUSI NMPH PAaBHOMEPHOM JIBUKEHUU TeJa 110
TOPU30HTAIILHON TOBEPXHOCTH

2 Wccnenosanue yCIIOBUI paBHOBECHS pblyara

3 N3mepenne KIIJI HakTOHHOM MITOCKOCTH
4 V3yueHne 3aKOHA COXPAHEHUSI MEXaHMUECKOW YHEPTUU

8 kiacc
Pasznen 6. TemnoBele sBICHUS

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKON TEOPHUU CTPOCHHS BEIIECTBA
Macca u pa3Mepsl aTOMOB U MoJIeKya OTMBITHI, MOATBEPKIAIOIINE OCHOBHBIC TMOJOKCHHS
MOJIEKYJIIPHO- KHHETUYECKON TEOpUn

Mopenu  TBEpHOrO, OKHUJIKOTO W Tra3000pa3HOTO  COCTOSHHMM  BEIIECTBa
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Kpucranmmaeckue n amopdubie Tena OObICHEHHE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEI
Ha OCHOBE IOJIOKEHUM MOJEKYISIPHO-KMHETHYeCKoi Teopur CMauyuMBaHHE U KaNWLIISpHBIC
sBiieHUs TemnioBoe paciuiupeHue U cxxaTue

Temneparypa Csi3b TeMIEPATYPbl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHI]

Bryrpennss sueprus CriocoObl M3MEHEHUsI BHYTPEHHEH dHEpPruM: Terionepenadya u
coBepiieHre paboTsl Bupl Teronepenaun: TemionpoOBOAHOCTh, KOHBEKIUS, U3TyYeHUE

KonngecTBo TemnoTel YienbHas TEIUIOEMKOCThH BellecTBa TeriooOMeH U TEIIOBOe
paBHOBecHE YpaBHEHHE TEIJIOBOro OanaHca [lnaBieHne u OTBepAECBaHUE KPHCTAILIMUECKUX
BEIIECTB Y elbHas TerioTa rasieHus [lapooOpasoBanue u konaencanus Mcmapenune (MC)
[unenue VYpaenpHas TemoTa MapooOpa3oBaHus 3aBUCUMOCTb TEMIEPATYpbl KHUIIEHHUS OT
aTMoc(hepHOro JaBiIeHUS

Brnaxxnocts Bo3yxa

OHeprus ToIuMBa Y AeiabHas TEIJI0Ta CrOpaHus

[TpuHuuns! padots! TernoBbix Aurareneit KI1J[ remiosoro neurarens Temiossie
JIBUTATEJIN U 3alllUTa OKPYIKAroIeH cpeabl (Mc)

3aKOH COXPAaHEHHWS U TpEBpallleHUsl PHEPTUHU B TeIuloBbIX npoueccax (MC)

JlemoHCcTpanuu

1 HaGnroieHre 6poyHOBCKOTO JBM>KEHUS

2Habmtonenue nuddy3un

3 HaGmonieHne siBICHUH CMauMBaHHUA ¥ KaWUBIPHBIX SIBICHUN
4 HabmoZieHNe TEIJIOBOIO PACIIMPEHUs Tel

5 M3MeHeHne aBJieHUs Taza MpU M3MEHEHUH 00BhEMa MpW HArpeBaHWH WIIN

OXJIaXIEHUU

6 [IpaBuia u3mMepeHus TemMnepaTypsl

7 Bugp! Terionepeaayn

8 OxJnaXkaeHue Mpu COBEPLICHUU pabOThI

9 HarpeBanue npu coBepiIeHUH pabOThl BHEUIHHUMH CUJIaMH

10 CpaBHeHuE TEMIO0EMKOCTEN pa3IMYHbBIX BEILIECTB

11 HaOmroneHue KUIIEHUS

12 HaOmroneHne MOCTOSIHCTBA TEMIEPATyphl MPH IJIaBICHUH
13 Mojenu TENJIOBBIX ABUTATENIEH

JlaGopaTopHbie paOOTHI U OTIBITHI
1 Ousitsr mo OOHapyKEHUIO JIEHCTBUS CHJI MOJIEKYJSPHOTO MPUTKEHUS
2 OmnsITh 110 BBIPAIIMBAHUIO KPHCTAJUIOB IOBAPEHHOM COJIM WM caxapa

3 OnbITH 10 HAGMIONEHHIO TEIIOBOTO paciupeHus ra3oB, )KUJIKOCTEH U TBEPABIX
TeN

4 Omnpenenenue AaBieHHs BO3yXa B OalioHe MIIpUIA

5 OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUS BO3yXa OT €ro 00bEéMa u
HarpeBaHus WIN OXJIaXKICHUS

6 ITpoBepka rMITOTE3bI JIMHEHHON 3aBUCIMOCTH JUTHHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIepaTypsl

7 HaGnronenue U3MEHEHUs BHYTpPEHHEN SHEPIUU Tena B
pe3yJbTaTe TEMJIonepe adu U paboThl BHEITHUX CUIT

8 HccnenoBanue SBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUH XOJOIHOHN U ropsyeit
BOZBI

9 OnpeneneHne KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MPH TEIIOOOMEHE ¢
HarpeThIM METAININYECKUM LHJIUHAPOM

10 Onpenenennie yaenbHOM TEMIOEMKOCTH BEIIECTBA

11 HccnenoBanue mporecca UCIapeHus
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12 OmnpeneneHne OTHOCUTEIHLHOM BIQYKHOCTH BO3AyXa

13 Omnpenenenne yaeIbHON TEIIOTHI TIJIABICHUS JIbaa

Paznen 7. DnexkTpudeckue U MarHUTHBIE SIBJICHUS DieKkTpu3anus tei J[Ba poxaa

ANEKTPUUYECKUX 3apsiI0B
B3auMmopeiicTBue 3apsokeHHBIX Ten 3akoH KynmoHa (3aBHCHMOCTh CHIIBI B3aUMOJICHCTBUS
3apsOKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B M PACCTOSTHUS MEXKTy TeJIaMH )

Onexktpuueckoe mnone  Hampspk€HHOCTh — 2ekTpuueckoro  mnojis  IIpuHnun
CYMEPIIO3HITUH JICKTPUUECKHX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu snexTpuueckux 3apsiioB JIEMEHTapHbIN 3eKTpuueckuil 3apsaa CTpoeHue
atoma [IpoBOAHUKH U AUDIIEKTPUKHU.

3aKOH COXpPaHEHHUs JIEKTPUUYECKOrO 3apsiia

DNEeKTpUYECKU TOK YCIIOBUS CYIIECTBOBAHMS 3JEKTPUUYECKOro Toka McTouHukKH
MOCTOSIHHOTO TOKa JIeHCTBUS SIEKTPUYECKOro TOKa (TEIIOBOE, XWMHUYECKOE, MAarHUTHOE)
DNEeKTPUYECKUIN TOK B JKUJIKOCTSAX U Ta3ax

Onextpuueckas uenb Cuna Toka OnekTpuueckoe HampsikeHue ConpoTHUBIIEHUE
MPOBOJIHMKA YJIEJIbHOE CONPOTUBIECHHME BewlecTBa 3akoH OMa i  yyacTka Lenu
[TocnenoBarenbHOE U MapAILIETLHOE COEIUHEHUE TPOBOJHUKOB

Pabora 1 MOIIHOCTH 37eKTpUUecKOro Toka 3akoH J[xoyns— JleHua DnekTpuyeckue
LENU U MOTPEeOUTENN AIEKTPUIECKOr »Hepruu B ObITy KopoTkoe 3amMblkaHue

[locTostHHble MarHuTHl B3auMozeiicTBUE NMOCTOSAHHBIX MAarHUTOB MarHuTHoe IoJie
MarnuTHOe noJyie 3eMJIM U €ro 3HaueHue U1 KU3HUA Ha 3emie OnbIT DpcTena MarautHoe nose
AIEKTPUYECKOTO ToKa [IpuMeHeHne 3MeKTpOMarHuToB B TeXHHUKE JIefiCTBME MarHUTHOTO TOJIS
Ha T[POBOJAHMK C TOKOM OIIEKTPOABUIaTellb IOCTOSSHHOTO Toka Mcnonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

Onbitel @apaness SBneHue snekTpoMarHuTHoM uHAaykuuu IIpaBuno Jlenna
Onektporereparop CrnocoObl TOMYYEHHS JJICKTPUUYECKON HSHEPruM DIJIEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

JlemoHCcTpanyuu

1 Dnexrpusanmus Ten

2 Jla poma  DJIEKTPUYECKUX 3apsi0B U B3aUMOJCHUCTBUE

3apSKEHHBIX TEJ

3 YcTpoiicTBO U AEHCTBHE SJIEKTPOCKOIIA

4 DnexTpocTaTuieckas HHIYKIHs

5 3aKoH coXpaHEHHMsI JIEKTPUUECKUX 3aps/IOB
6 [IpoBOOHMKY U TUAIEKTPUKH

7 MoienupoBaHUE CUJIOBBIX JIMHUI JJIEKTPUUYECKOTO MOJIS
8 MICTOYHUKH IOCTOSTHHOTO TOKA

9 JlelicTBHS 3JIEKTPUYECKOrO TOKA

10 DnexkTpuyeckuili TOK B AKUJIKOCTH

11 I'a30BbI#1 pa3psn

12 Wsmepenue cuibl Toka aMIepMeTpoM

13M3MepeHne 3MeKTPUIECKOr0 HAMPSIKEHUST BOJBTMETPOM
14 PeoctaT u Mara3uH CONpPOTHBICHUIN

15 B3anmoaelicTBHE TOCTOSHHBIX MAarHUTOB
16 MogenupoBaHue HEBO3MOXKHOCTHU pa3felieHus] MOTIOCOB MarHUTA
17 MonenupoBaHue MAarHUTHBIX  TOJIEH MOCTOSTHHBIX MArHUTOB

18 OmwiT OpcTena

19 MarnuTHOE 10JIe TOKa DJIEKTPOMArHUT

20 JleficTBMe MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM

21 DnekTpoaBUraTesb MOCTOSHHOTO TOKA
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22 UccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.
23 Omnsbitel apanes
24 3aBUCUMOCTH HAMpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHUS
25 DneKTporeHepaTop MOCTOSTHHOTO TOKa
JlaGopaTopHbie pabOThI U OTIBITHI

1 Ousitsr no a6 KCHMIO JJIEKTPU3ALHUK TeJ UHAYKIUEN U IPH
COIPUKOCHOBCHUU

2 Wccnenosanue aeiicTaus AIIEKTPUUYECKOTO TIOJISI HA IPOBOTHUKH U TUIICKTPUKH
3 COopxka u rmpoBepka pabOTHI JEKTPUICCKOH [IENH ITOCTOSTHHOTO TOKa

4 VI3MepeHue U peryimpoBaHHE CHIIbI TOKA
5 N3mepenue u peryinpoBaHue HalPsHKEHUS
6 MWccrenoBanue 3aBHCHMOCTH CHJIBI  TOKA, MAYIIETO Yepe3 pe3UCTOp, OT
COIPOTHBIICHUS PE3UCTOPA U HATIPSDKEHUS HA PE3UCTOPE

7 . OHI)ITI)I, ACMOHCTPpHUPYIOIIUEC 3aBUCHUMOCTL OJICKTPHUYCCKOr0 COIPOTHBJICHUA
IMMPOBOAHMUKA OT €TI0 IJIMHBI, INIOAAN IMTOMECPEUHOTO CCUCHUA U MaTCpUalia

8.IIpoBepka mpaBuiIa CIOKEHHS HAIPSDKCHHIT TIPU OCIEIOBATEIEHOM COSAHHEHNN
JIBYX PE3UCTOPOB

9. HpOBepKa IIpaBuJjia AJIA CHUJIBI TOKA IIPHU IMapalJICJIbHOM COCAMHCHHUU PE3UCTOPOB
10 OHpe,I[CJ'ICHI/Ie pa6OTbI QJICKTPHUYCCKOI'O TOKA, UAYHICTO YE€pPE3 PE3UCTOP

11 Onpenenenue MOILIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISEMON Ha pe3ucTope

12 ViccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT

HaIlpsDKEHUs Ha Hel

13 Onpenenenne KIIJ] HarpeBarens

14 ViccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MArHUTOB

15 W3zyuenne MarHWTHOTO TONS MOCTOSHHBIX MArHUTOB MPHU UX OOLEIMHEHUH H
paszneneHun

16  Uccnenosanue JNEUCTBUS 3IEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPENIKY

17 OnpiThl, AEMOHCTPUPYIOIIKME 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHS KAaTYILIKH C
TOKOM M MarHuTa OT CHUJIbI TOKA U HAIIPABJICHUS TOKA B KaTYyIIKE

18 N3yuenue neiCTBUS MATHUTHOTO TOJISI HA TIPOBOJAHUK C TOKOM

19 KoncTpynpoBaHue U U3y4eHHE PaOOTHI AIIEKTPOABHTATEIIS

20 N3smepenune KIIJI anekTpoaBuraTebHOM yCTaHOBKU

21 OmnpITBl 1O  HUCCIEAOBAaHHMIO  SBJICHHUA  JJIEKTPOMAarHUTHOM  MHAYKIUU:

UCCJIEOBAaHNE N3MEHEHNI 3HAUEHUS U HAIlPaBJICHNs] HHAYKIIMOHHOTO TOKa

9 kmacc

Paznen 8. Mexanuueckue siBICHUS

Mexanunyeckoe nemwkeHne MarepuanbHas Touka Cucrema otcuéra OTHOCUTEIHHOCTD
MEXaHWYECKOro JBWXEHUs PaBHOMEpHOe mpsMoiauHElHOe JBWXeHHEe HepaBHOMEpHOE
npsMoOJuHEHOe ABMkeHHe CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JBUKEHUH

VYckopenne PaBHOyckopeHHOe mpsMoiiMHEHoe BmxkeHue CBOOOIHOE TNaJeHHe
Omnpbithl ["anmnes

PaBHOMepHOE 1BHXKeHHE 10 oKpYykHOCTH [lepruon n yacrora oOpamienus Jlunelinas u
YIJI0Basi CKOPOCTH LIeHTpOCTpeMUTENBHOE YCKOPEHHE

Ilepssiit 3akoH Herotona Bropoii 3akoH Herorona Tperuit 3axoH Herotona IIpuanun
CYINEPIO3ULINH CUTT

Cuna ynpyroctu 3akoH I'yka Cuna TpeHHs: cuja TPEHUs CKOJIbXEHMSI, CUJIa TPEHHUS
MIOKOSI, IPYTUE BUBI TPEHUS
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Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHUS YCKOpPEHHE CBOOOJIHOTO MajeHHUs
Jemwxkenune tianet Bokpyr Comanma (MC)

IlepBas kocMuueckas ckopocts HeBecomocTs 1 neperpy3ku PaBHoBecue MaTepruanbHON TOYKU.
AOGCOIOTHO TBEPAOE TEIO
PaBHOBecue TBEPIOro Tena ¢ 3aKpeIIEHHON OChIO BpauieHuss MomeHT cuisl LienTp TsxecTn
Nmnynec Tena. U3menenue nmiyibca. mmynbsce cuiibl. 3aKoH COXpaHEHUS] UMITYJIbCA.
PeaktuBHoe nemxenue (MC)
Mexanuueckasi pabota u MOIHOCTE. PaboTa cun TskecTH, ynpyroctu, Tpenus: CBsi3b
SHepruu u paboTsl. [loTeHumanbHas >Heprus Tejaa, NOJHATOrO HaJl MOBEPXHOCTBIO 3EMIIH.
IToTrenumanpHas 3Heprus c:xatou npykuHbl Kunernueckas sHeprus Teopema 0 KUHETHYECKOU
SHEPruu 3aKOH COXPAHECHUS MEXAHMYECKOH dHEpruu
JlemoHcTpanuu

1 Habmonenne MexaHnuecKoro ABMYKEHUS Tela OTHOCUTEIBHO Pa3HBIX TeI
oTcuéTa

2 CpaBHeHuE MyTeH U TPACKTOPHUI JBUKEHUS OJJHOTO U TOTO Y€ TeJla OTHOCUTEIbHO
pasHBIX TEJl OTCUETA

3 W3mepenue CKOpOCTH U yCKOPEHUS MPSAMOJIMHENHOTO IBUKEHUS
4 Uccnenosanue IIPU3HAKOB PABHOYCKOPEHHOIO JIBUKEHHUS
5 HaGmozneHne aBimKeHNs Tea 110 OKPY>KHOCTH

6 HabmozeHne MexaHHIECKUX SIBICHHUI, MPOMCXO/ISAIINX B CHCTEME OTCUETa
«Tenexkay npu e€ paBHOMEPHOM H YCKOPECHHOM JBHKCHHH OTHOCHUTEIIBHO
kaOuHeTa PU3UKU

[ 3aBucumocts YCKOPEHUS Tella OT MAcChl TeJla U ACUCTBYIOLICH Ha HETO CUIIBI
8 Habnronenue paBEHCTBA CUJI ITPU B3aMMOJIECHCTBUU TEIl

O Msmenenue Beca tena IIPY YCKOPEHHOM JBUXCHUU

10 Ilepenava nMmmysnbca IpU B3aUMOJECHCTBHU TEI

11 [TpeoOpa3oBaHus SHEPTUU MPHU B3aUMOIECHCTBUM Tell

12 CoxpaHeHue UMITyJIbca PU HEYIIPYTOM B3aUMOJIEHCTBUH

13 CoxpaHeHue UMITyJIbca MIPH A0COIIOTHO YIIPYTOM B3auMOACHCTBUU
14 HaGmronenne peakTHBHOrO ABIKEHUS
15 CoxpaHeHue MEXaHU4YEeCKOW PHEPTHH MPU CBOOOIHOM MaI€HUN

16 CoxpaHeHne MEXaHMYECKOW SHEpPruy TMpU JBWKEHUU Tejaa NOJA JIEUCTBUEM
MPY>KUHBI

JlaboparopHbie pabOTHI U OTBITHI
1 KoHcTpynpoBaHue TpakTa JJisl pa3roHa U JallbHEHIIEro paBHOMEPHOIO JIBUKEHUS
IapyuKa WiK TeJIEKKU

2. OHpCIlCJ'ICHI/IC cpenHeﬁ CKOPOCTHU CKOJIbKCHUA 6pyCI<a HJIN IBUKCHUS HIapUKa I10
HaAKJIOHHOH INIOCKOCTH

3. OHpeI[CJ'IeHI/IC YCKOpPCHUA TCJia ITPU pABHOYCKOPECHHOM JIBUKCHUU I10 HaAKJIOHHOM
IIIIOCKOCTH

4. Viccnenopauue 3aBUCHMOCTH TyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBHKCHHUH
0e3 HaYaIbHOM CKOPOCTH

5 [TpoBepka TUMOTE3bl: €CAM MPH PABHOYCKOPECHHOM JABIKEHHM O€3 HadaabHOMN
CKOPOCTH MYTH OTHOCSTCS KaK psiJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIUE INPOMEXKYTKHU
BPEMEHU OJMHAKOBBI
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6 HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUSI OT CUJIbI HOPMAaJbHOTO
JNaBJICHUS

7 Omnpenenenne ko3 HUIMEHTA TPEHUS CKOJIBKEHUS

8  Onpenenenue KECTKOCTH IPYKUHDI
9 Ompenenenue pabOTHl CUJIBI TPEHUS MPHU PABHOMEPHOM JBWKCHHM TeJla I10
TOPU30HTAIBHOI TOBEPXHOCTH

10 Omnpenenenre padoThl CUIIBI YIPYTOCTH MIPH MOABEME IPy3a C UCHOIB30BaHUEM
HEMOJIBYKHOTO U MOJIBUYKHOTO OJIOKOB

11 I/I3yquI/Ie 3aKOHa COXpaHCHUA SHEPTIUH

Pa3pmen 9. Mexanndeckue KoeOaHus ¥ BOJIHEI

KonebatenpHoe aBmkeHre OCHOBHBIC XapaKTePUCTHKHU KOJICOAHHUI: TICpHOJI, 9YacTOTa,
aMIuIUTy1a MaTeMaTu4yeckuid W TPYKHHHBIA MasTHUKU [IpeBpailieHHe SHEprud IpH
Ko0J1e0aTeIbHOM JBHKEHUU

3aryxawmue KonebaHus BpiHyxkIneHHble kosieOanus Pesonanc Mexanuueckue
BOJIHBI CBOI\/JICTBa MCXAaHHNYCCKHUX BOJIH HpOI[OJIBHI)IG n HOHepe‘-IHI)IG BOJIHBI I[JII/IHEI BOJIHBI U
CKOPOCTh €€ pacrpocTpaHeHusl. MexaHWYeCKHe BOJIHBI B TBEPAOM  TeIe,

ceiicmuueckue BostHbI (MC)

3Byk ['pomkocth 3Byka U BeicoTa ToHa OTtpaykeHue 3Byka MH@pa3Byk u
YIABTPa3BYK

JlemoHCcTpanuu

1 Ha6nronenne koneGaHuii Tl 101 IGHCTBHEM CHIIBI TSKECTH
Y CUJIBI YIIPYTOCTH

2 HaGmozenue KoneGanuit rpy3a Ha HUTH U Ha TPYKUHE

3 Habmonenue BBIHYK/ICHHBIX KOJIeOaHUN U pe3oHaHca
4 PacmipocTpanenre mpoOJOJBHBIX M TOIMEPEYHBIX BOJH (Ha MOJEINN)

5 HaGumoeHne 3aBHCHMOCTH BBICOTHI 3BYyKa OT 4acTOThl 6 AKyCTHUECKUI
PE30HAHC

JlaGopaTopHbie paOOThI U OTIBITHI
1 Omnpenenenue 4acTOTHI U EPUOIa KOJIEOAHU MaTeMaTHYECKOTO MasTHHUKA

2.0mnpeerneHue 9acTOThI i MepHo/Ia KONeOaHMil MPYKHHHOTO MasTHHKA

3. MccnenoBanue 3aBHCHMOCTH HEPHOJia KONeOaHH il TOBEIIEHHOT0 K HUTH TPy3a OT
JUTMHBI HUTH

4 VccnenoBaHue 3aBUCUMOCTH TIepHo/ia KojeOaHU MPY>KUHHOTO MasgTHUKA OT MacChl

rpysa

5 TIpoBepka He3aBUCUMOCTHU IEpHoja KonebaHui rpysa, MOABEUIEHHOTO K HUTH, OT
Macchl rpysa

6 OHBITLI, ACMOHCTPUPYIOIIHUE 3aBUCHUMOCTH IICPUOJA KoJieOaHui MPYXXUHHOT'O
MasATHUKA OT MACChI I'py3a U JKECTKOCTHU NPYXHUHBI

7 H3mepenne yckopeHHsl CBOOOTHOTO MaeHUS
Paznen 10. DnekTpoMarHWTHOE IMOJIE€ U AJIEKTPOMArHUTHBIE BOJIHBI
DNEKTPOMArHUTHOE I0JI€ DJIEKTPOMAarHUTHBIE BOJIHBI
CaoiicTBa aneKTpoMarHuTHBIX BosH [1Ikana anekrpomarHuTHbIX BOJIH Mcnonb30Banue
JJIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
OnexkTpoMarauTHas npupona csera CKkopocTh cBeTa BoiHOBBIE CBOMCTBA CBETa

JleMoHCcTpanymn
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1 Csoiicrea 3JIEKTPOMATrHUTHBIX BOJIH

2 BoJHOBBIE CBOJiCTBA CBETa
JlaGopaTopHbie paOOTHI U OIIBITHI

1 3yuyeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOLILI0 MOOUIILHOTO TesedoHa
Paznen 11. CBetoBblie siBICHUS
JlyueBas monens cBeta Mctounuku ceera IlpsimonuHeiiHOe pacnpocTpaHEHUE CBETa
3atmenus CosHia v JIynsl Otpaxenue cBera [Lnockoe 3epkano 3aKoH OTpaKeHHs CBETa
[Ipenomnenue cBera. 3akoH mpenomieHusi cBeTa. [lodHOe BHyTpeHHee OTpaKeHHe
cBeta. Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox nyueit B nuH3e. Onruueckas cucreMa ¢oToarnmapara, MUKPOCKONA H
teneckona (MC). ['na3 kak ontuyeckas cucreMa. banzopykocTs U JallbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HbroTOHA.
CrnosxeHue CneKTpalbHbIX 1IBETOB. Jlucnepcust caera.

JlemoHCcTpanuu

1. [IpssMonuHetHOE PAacCIPOCTPAHEHHUE CBETA.

2. OtpaxkeHue cBera.

3. [Tonyuenue u300pa’keHUN B IJIOCKOM, BOTHYTOM U BBIMYKIIOM
3epKaJax.

4 IIpenomnenue cera.

5. OnTuyeckuii CBETOBOJ,.

6. Xox nyueit B cobuparoiieil JmH3e.

1. Xoq ny4yer B pacCeUBAIOLIEH JIMH3E.

8. [Tony4yenne n300paxkeHU € MOMOUIBIO JIMH3.

9 [Tpunnun neiictBust ¢oroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mogens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTD.

12. [Tomyuenue 6en0ro cBETa MpU  CI0KEHUU CBETA PA3HBIX 1[BETOB.

JlaGopaTopHbie paOOThI U OTIBITHI

1. HccnenoBanue 3aBUCUMOCTH yIila OTPAXKEHUS CBETOBOI'O JIy4a OT YyIJia
NaJCHHUS.

2. N3yueHne XapakTepUCTHK H300pa’keHUs MpeaMeTa B INIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH yIila IPETOMIIEHHS CBETOBOTO JIy4ya OT yIia

NaacHus Ha TPpaHULC «BO3JYX—CTCKIIO».
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4, [Tomydyenue M300pakeHHUI € MOMOIIBIO COOMPAIOIICH JTMH3BI.

5. Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKOM CHIIBI cOOMparolieit
JIMH3BL.

6. OMnBITHI 110 pa3IokKEeHHIO 0€JI0ro CBEeTa B CIIEKTP.

1. OnbITEL 110 BOCHPUSITHIO IIBETA MPEAMETOB MPU UX HAOJIIOJACHUU Yepe3

[[BETOBBIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIC SIBICHUS

OnbiTel  Pesepdopna wu mutanerapHas Monenb aroma. Mogens aroma  bopa.
Hcnyckanue u noryionieHue ceera atToMoM. KBaHTel. JInHeldyaTelie CIIEKTPBI.

PaguoaktuBHOCTh. Allbpa—, O6eTa— M ramma—iu3inydeHus. CTpoeHHe aTOMHOIO
anpa. HykioHHas Moaens aToMHOro sjapa. M3oronsl.

PaanoaktuBHbIE TpeBpainenus. [lepuos nosrypacmaia aTOMHBIX sJIED.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsiIOBOTO U MAcCOBOIO YMCEN. DHEPIus
CBSI3M aTOMHBIX siiep. CBsi3b Macchl ¥ dHepruu. Peakunu cuHTtesa u nenenus saep. Mcrounukn
sueprun Counna u 38é31 (MC).

SAnepnas sHepreTuka. JlelicTBUA paAMOAaKTUBHBIX M3JIYYEHHH HA JKUBBIE OPIaHHU3MBI

(MC).

JlemoHCcTpanuu

1. CrexTpbl U3Ty4yeHUs U MOTJIOIIECHUSI.

2. CrHexTphl pa3Iu4HbIX ra3oB.

3. CnexTp Bomopo/a.

4, Habmonenue tpekos B kamepe BuibcoHa.

5 Pabora cuéTurika HOHU3UPYIOLUX U3TYYEeHUH.

6 Perucrpanus n3imydeHus IPUPOJHBIX MUHEPAIOB U IIPOYyKTOB.

JlaGopaTopHbie paOOThI U OTIBITHI

1.HabmtoneHne CrjiomHbIX M JIMHEHYaThIX CHEKTPOB H3IIy4eHUs.

1. HccnenoBanue TPEKOB: U3MEPEHNE DHEPIUU YaCTHULIBI

10 TOPMO3HOMY IyTH (110 oTorpapusm).

2. W3mepenune painoakTuBHOTO (hoHa.
[ToBTOpUTENBEHO-00001IAIONINI MOTYTB

[ToBTOpHUTENHEHO-0000IIAOMIUN  MOAY/Ib MpeIHa3HaueH [UIsl CUCTeMaTH3aluuu U
0000IIEeHNST TMPEAMETHOTO COJEP)KAaHHUA M OIbITa JIEATENbHOCTH, HPUOOPETEHHOTO MpH
M3YyYEHHUH BCEro Kypca (GU3UKHU, a TaKXKe sl MOArOTOBKM K OCHOBHOMY IrOCY/1apCTBEHHOMY 3K-
3aMeHy 1o (u3MKe A7 00yJyarouxcs, BbIOpaBIIMX 3TOT Y4eOHBIN peaMeT.

[Ipun3ydeHnn OaHHOTO MOAYJIS PEATU3YIOTCS Y CUCTEMATU3UPYIOTCS BUBI
NesITeTbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl  JOCTHXKEHHE IPEIMETHBIX U
MeTanpeAMETHBIX MIIAHUPYEMBIX PE3YJIbTaToOB 00ydeHHs, (HOpMHUPYETCs €CTeCTBEHHO-HAayuHast
IPaMOTHOCTh: OCBOGHHE Hay4YHBIX METOJ/OB HCCIIEOBAHUS SIBICHUN IPUPOJIbI U TEXHUKH,
OBJIa/ICHUE YMEHUSAMU OOBSICHATh (PU3MUECKUE SBICHUS, TPUMEHSs MOJYUYCHHbIE 3HAHUS,
peliaTth 3aa4u, B TOM YHCIie KaYeCTBEHHbIE U dKCIIepuMeHTalIbHbIe. [IpHHIMIHAIBHO
NeSITeIbHOCTHBIN XapaKTep JAHHOTO pa3/iena peaqu3yercs 3a CY4€T TOro,dTo ydaluecs
BBINOJIHAIOT 33J]aHUs, B KOTOPBIX UM TpEIaracTcs: Ha OCHOBE IOJIyYE€HHBIX 3HaHUMN
pacro3HaBaTh U Hay4HO OOBSACHATH (PM3MUECKUE SIBJICHUS B OKpY’Karolled MpHpoe U
MMOBCEIHEBHOMN KH3HU;

UCIOJIb30BaTh HAYYHbIE METO/bl UCCIIEAOBAaHMS (PU3MUECKUX SIBICHUH, B TOM YHCIIE
JUI IPOBEPKU TMIIOTE3 U MOJIYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
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O6’B$ICH5ITB HAayY4YHBIC OCHOBBI HaI/IGOHee BaXXHbIX [[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX
TeXHOJ’IOFHﬁ, HalmpuMmep, MpakTUICCKOro MCIOJb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIrUd Ha
OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BHIOB YHEPTHH.

Kaxnas w3 TeM IaHHOro pasjeia BKIIOYACT SKCIEPHUMEHTAJIbHOE HCCIICTOBAHUEC
obobmaromero xapakrepa. Pasen 3aBepinaetcsi IPOBEACHUEM THATHOCTUYECKONW U OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHU S YYUYEBHOI'O ITPEAMETA
«DU3UKA»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUMS

N3yuenne yueOHOro mpeamera «®Pusuka» Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs TOJHDKHO 00eCIeUnBaTh JOCTH)KEHHUE CIEIYIOIUX JMYHOCTHBIX, METAIIPEIMETHBIX
U IIpeIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3VYJIbTATHI

[TaTpnoTnyeckoe BOCIUTaHHUE!

—IpPOSABICHUE HHTEpECa K HMCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nueckoil HayKu;

—IIEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.

I'paxxaHcKO€ M 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXICHHU OOIIECTBEHHO- 3HAUYUMBIX U
STHUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHXKEHUN (pU3MKHY;

—OCO3HaHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX ITPUHLIUIIOB B AEATEIBHOCTU YUEHOTO.

OcTeTn4ecKoe BOCIIUTaHUE:

—BOCHPUATHE SCTETHMUECKMX KauecTB (PU3MUECKOM Hayku: e€ TapMOHUYHOTO

IIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

I{eHHOCTH HAay4YHOTO MO3HAHHUS:

—OCO3HaHUE LIEHHOCTH (PU3MUECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHs TEXHOJIOTHH, BAXKHEMIIIEW COCTABISAIOIIEH KYIbTYpPHI;

—pa3BUTHE HAy4yHOM JI0OOO3HATENBHOCTH, MHTEpeca K HCCIe0BaTeIbCKOM
JEATEIbHOCTH.

®opMHUpoBaHUE KYJIbTYPhI 310POBbsI U SMOLIMOHAIBHOTO OJIaromnoIyyusi:

—O0CO3HaHHUE LIEHHOCTH 0e30MacHoro o0pasa *HU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpE, BXKHOCTH IPaBUI O€30M1acHOT0O MOBEJCHUS Ha TPAHCIIOPTE, Ha
JI0porax, ¢ 3JIEKTPUYECKUM M TEIUIOBBIM O0OPYIOBAHHEM B JOMAIIHUX YCIOBUSX;

— c(OpMHPOBAHHOCTH HaBbIKA Pe(PIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOro K€ IpaBa y APyTroro 4ejJ0BeKa.

TpynoBoe BocluTaHue:

—AaKTHUBHOE y4YaCTHE B PELICHMM IPAKTHUECKHUX 3a1ad (B paMKax CEMbH, LIKOJBI,
ropojia, Kpasi) TEXHOJOTHYECKON U COLMaIbHON HANpaBIE€HHOCTH, TPEOYIOMUX B TOM YHCIE U
(bu3NYecKUX 3HAHUM;

—MHTEPeC K MPaKTHUECKOMY U3YUEHUIO podeccuii, CBI3aHHbIX C (PU3UKOM.

OKOJIOTHYECKOE BOCITUTAHHE:

—OpHEHTallUsg Ha MMPUMEHEHHE (PU3NYECKUX 3HAHWU JJIs pelieHus 3a1ad B o0jacTu
OKPY)KaIOH_[eI\/’I Cpe)II)I, HJ'IaHI/IpOBaHI/ISI HOCTYHKOB U OLOCHKMN HUX BO3MOXHBIX HOCJ'IG,ZICTBHIZ JJIA
OKpPY’KaloIllel Cpebl;

—OCO3HaHUE TJI00AJTBPHOTO XapakTepa »JKOJOTHYECKHX NpodieM U NyTed ux
peleHus.

Apnanranys o0ydJaromerocsi K U3MEHSFOITUMCST YCIIOBHSIM COIIMAIBHOW W MPUPOTHON
Cpebl:

—TNOTpeOHOCTh BO B3aUMOJICHCTBUM NP BHITIOJIHEHUH UCCIEAOBAHUN M TMPOCKTOB
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¢buznyeckoil HampaBIECHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSAM JPYTHUX;

—TIOBBINICHNE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO IeITEeThHOCTh;

—TOTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWW, B TOM 4YHCIE (OPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHUSX;

—O0CO3HaHue JAeUIUTOB COOCTBEHHBIX 3HAHWUH W KOMIIETEHTHOCTEH B 00JacTh
(07637047

—TIUJTAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (DU3MUECKUX 3HAHUI;

—CTpEMIICHHUE aHAIIM3UPOBATh M BBISBISATH B3aWMOCBSI3H IMPHUPOABI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN;

—OIICHKA CBOMX JICHCTBHUI C YUETOM BIIMSHUS HAa OKPYKAIOMIIYIO CPEIY, BOZMOKHBIX
1J100aTBHBIX TIOCIIEICTBHHA.

METAIIPEIMETHBIE PE3VYJIbTATHI
YHuBepcanabHbIe MO3HABATENIbHBIC NIEUCTBUS ba3oBble jornueckue
JIEUCTBUSL:

—BBISBJISITh M XapaKTePHU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHIA);
—yCTaHaBJIMBaTh CYIIECTBEHHBI TNPU3HAK KiIacCH(DUKAIMKM, OCHOBAaHHS IS
00001IeHUs 1 CPAaBHEHUS;

—BbIABJISITb 3aKOHOMCPHOCTH MW IIPOTHUBOPCYHA B PACCMATPUBACMBIX (1)aKTaX,

JAHHBIX U HAOJIOJICHUSAX, OTHOCALIUXCA K (PU3HUECKUM SIBJICHUSM;

—BBIABJIATh IPUUUHHO-CJIE/ICTBEHHBIE CBSA3H IIPU U3yYEHUU PU3NUYECKUX SIBICHUN U
IIPOLIECCOB; JI€1aTh BHIBO/BI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SX (DU3NUECKUX BEJIUYUH;

—CaMOCTOATENbHO BBIOUpPATh CHOCOO pelIeHus y4dyeOHOHM (Qu3mueckoil 3amauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB pEILIEHUs, BbIOOp Hauboyiee MOAXOMAAIIETO € Y4ETOM
CaMOCTOSITENTbHO BBIJICJIEHHBIX KPUTEPHUEB).

basoBble nccienoBaTenbckue qecTBUS:

—MUCIO0JIb30BaTh BOIIPOCHI KaK MCCIIEIOBATENbCKUM MHCTPYMEHT MO3HAHUS;

—IPOBOAUTL 110 CaAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
busznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNEe (PU3NUECKOTO SBICHUS;

—OLIEHUBaTh Ha IPHUMEHHMOCTb M JIOCTOBEPHOCTh HH(OpPMALMIO, MOJYYEHHYIO B
X0JI€ UCCIIEAOBAHUS UM SKCIIEPUMEHTA,

—CaMOCTOATENbHO (OpPMYyIUpOBaTh OOOOIIEHWS W BBIBOABI IO pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMUS,

—TMPOTHO3UPOBATh BO3MOXKHOE JNajbHEHIee pa3BUTHE (PU3WUYECKHUX MPOIECCOB, a
TaK)Ke BBIIBUTATH MPEAMOIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabota ¢ nuadopmarueii:

—TIPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI M 3alpOChl MPH MOKUCKE U 0TOOpe
uH(GOpPMAIIUK WIH JAaHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHoM (hru3ndeckoi 3a1auu;

—aHaJU3UpoBaTh, CUCTEMATU3UPOBATh M  HMHTEPIPETUPOBATH  MHGOPMAIUIO
pa3IMYHbIX BUJOB U (hOPM Mpe/ICTaBICHHUS,

—CaMOCTOATEIHHO BBIOMPATh ONTUMAaIBHYIO0 (OpMY MpeICTaBICHHs] WHPOPMAIIUU U
WJUTIOCTPUPOBATH PEIIa€MbIE 3aaun

HecnoxxupiMu cxemamu, JuarpaMMamMu, HHOM rpadukoi 1 nX KOMOMHALIUSAMHU.
YHuBepcaapHble KOMMYHUKAaTUBHBIC feiicTBUs OOIIeHE:

—B XoJle¢ OOCYXIeHHus ydeOHOTO MaTepuaia, pe3yJbTaToB JJa0OpaTOPHBIX pabOT U
IMMPOCKTOB 3aaBaTb BOIIPOCHI IO CYHICCTBY OGCy)K[[B.GMOfI TCMBI U BbICKA3bIBATh UJICH,

HAIlCJICHHBIC Ha PeIlIeHUE 3a/1a4H U MOIepKaHne OJ1aroKenaTeIbHOCTH OOIICHUS;
—COMOCTABIISITh CBOU CYXKJIECHUS C CYXICHUAMH JIPYTHX YYAaCTHUKOB JIAAJIOrA,
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00HapyXH1BaTh pa3In4YKMe U CXOACTBO MO3HLINH;

—BBIpa)KaTh CBOIO TOYKY 3PCHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—IyOJIMYHO MPEJCTaBIATh PE3YylbTAaThl BBINOJIHEHHOTO (U3UYECKOTO  OIBITA
(3KCIepUMEHTa, UCCIIEI0BAHUS, IIPOEKTA).

CoBMecTHas IeATEIBHOCTD (COTPYIHHYECTBO):

—TIOHMMATh ¥ UCIIOJIB30BaTh MIPEUMYIIECTBA KOMAH/IHOW U MHIMBUAYATbHOU PabOTHI
NIPY PEIICHUU KOHKPETHOH (pr3muecKor mpoOiemMsl;

—IPUHAMATh LEIH COBMECTHOHN IESTCILHOCTH, OPraHW30BBIBATH JICHCTBHS MO €&
JOCTIDKEHUIO: PacHpedelsiTh POJiu, 00CYKIaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOW PabOTHI,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

—BBITIOJIHATH CBOIO YacTh Pa0OTHI, TOCTHTask KAYECTBEHHOT'O Pe3yJibTaTa MO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYSA CBOU ﬂeﬁCTBHﬂ C APYIr'MU WICHAMU KOMAaHIbI;

—OIICHUBAaTh KayeCTBO CBOEr0 BKJIaJa B OOHIMIA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMMOJICHCTBHSI.

YHuBepcaibHbIe pEryJisaTUBHbBIE JeHCTBUS

Camoopranu3anusi:

—BBISBJIATH TPOOJIEMbl B JKU3HEHHBIX W YYCOHBIX CHUTYAIMSX, TPEOYIOUIMX JIJIsI
petieHus GU3MYSCKUX 3HAHUIA;

—OpPHUEHTUPOBATHCS B PA3IMUHBIX MOAX0JaX MPUHITUS pPelleHUul (MHIUBUAYAIbHOE,
IPUHSITHUE PELLICHUS B IpYIIE, NPUHATHE PELICHUHN IPYyIIION);

—CaMOCTOSATEIBHO COCTaBIISITh AITOPUTM pemeHHs

(bu3nvecKoil 3a1a4r WM TUTaHA UCCIICIOBAHUS ¢ YIYETOM MMEIOLIMXCSl PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MPEIIaracMple BAPHAHTHI PEIICHHUIA;

—Jenatb BBIOOp M OpaTh OTBETCTBEHHOCTh 3a peuieHue. CaMOKOHTpPOJb

(pednexcus):

—J1aBaTh aJICKBAaTHYIO OIEHKY CUTYAI[MH U Mpeaiarath IaH e€ N3MeHEeHUS;

—OOBSICHATh MPUYMHBI JOCTUKEHHS (HE JOCTHXKEHUS) Pe3ylbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;,

—BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH (B TOM 4YHCJIE€ B XOJ BBIMOJHEHHS
(U3HYECKOTO UCCIICIOBAHUS WM TPOCKTA) HA OCHOBE HOBBIX OOCTOSITEIIBCTB, M3MEHHUBIITHXCS
CUTYyallui, YCTAHOBJIEHHBIX OIIUOOK, BOSHUKIIUX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBHE pE3yibTaTa IEIA W YCIOBUSM. OMOIMOHATBHBII

WHTEJIICKT:

—CTaBUTHh CE0S Ha MECTO JPYroro YeJOBEKa B XOJNE CIOpa WM JHCKYCCHH Ha
HAay4YHYIO TEMY, IMOHUMATb MOTHBBI, HAMCPCHUSA U JIOTUKY APYIOro.

[Ipunstue ceds u Apyrux:
—TMpu3HaBaTh CBOE MPaBO Ha OMMOKY MPU pelieHUH (PU3NYECKHX 3a7ad WIH B
YTBEPKJICHUSIX HAa Hay4YHbIE€ TEMBI U TAKOE K€ MIPaBo JAPYroro.

[MPEAMETHBIE PE3VYJIbTATHI

7 xnacc

[IpenmeTHple  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTpa)arhb
c(OpPMHUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUI:

—HUCIIOJIB30BATh IIOHATHA: (1)I/ISI/I‘IeCKI/Ie N XUMHYCCKHEC SABJICHUA, Ha6J'IIO)IeHI/Ie,
OKCIICPUMCHT, MOACIIb, THUIIOTE3a, CAWMHHUIIbL q)HSH‘-IGCKI/IX BCJIMYHUH, aTOM, MOIJICKYJIA,
arperatHble COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE); MEXAHUUYECKOE JABMKCHUE
(paBHOMEpHOE, HEpAaBHOMEpPHOE, MPSAMOJMHEWHOE), TPAeKTOpHUS, pPaBHOACHCTBYIOLIAs CHUI,
nedopmarus (ynpyras, IIacTHYecKas), HeBECOMOCTb, COOOIIAIONINECS COCY/IBI;

— pasnuuath sBieHus (quddy3us; TEMI0BOE IBMIKEHNUE YaCTHUI] BEIIECTBA;
paBHOMEpPHOE JBIDKEHUE; HEPaBHOMEPHOE
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JBUKECHUE; WHEPLHs; B3aUMOJCHCTBUE TEII; PABHOBECHUE TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHUs; Iepefada AaBICHHUsS TBEPABIMHM TelaMH, >KUIAKOCTAMH U ra3aMH; aTMoc(epHoe
JlaBlieHHEe; IJaBaHWE TeJl; IPEBpalllCHUs MEXaHWYECKOM 5SHEpPruM) I0 ONMCAHUI0 HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

—pacro3HaBaTh IPOSABICHUE H3YYEHHBIX (PU3MUYECKUX SBICHUH B OKpY)KaIOLIEM
MHUpE, B TOM 4uclie (pU3MYECKUE SBICHHUA B MPHUPOJE: MPUMEPHl IBUKECHUS C pPa3IMYHBIMU
CKOPOCTSIMM B JKUBOM U HEKHMBOW IPUPOAC; NEUCTBUE CWIBI TPEHUS B NPUPOJE M TEXHUKE;
BIMSIHUE aTMOC(EpPHOrO JaBJICHHUS Ha JXKMBOW OpraHU3M; IUIaBaHHE pbIO; pBIYard B TeJe
YeJIOBEKA; IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 337auy B y4eOHYI0, BBIICIATh CYLIECTBEHHbIE
CBOWCTBA/MpU3HAKU (PU3UUECKUX SIBICHUM;

—ONKCHIBAaTh HM3y4YCHHbIE CBOWCTBA Tel M (U3NYECKHUE SBICHHS, HCIIOIb3Ys
¢dusnveckue BeTUUMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSIS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIa TSXKECTHU, BEC Tesa, CUJla TPeHMs, AaBiieHue (TBEPAOro Tena,
AKHUJKOCTH, ra3a), BbITAJKMUBAIOIIAs CHJIA, MEXaHU4YecKas paboTa, MOIIHOCTb, IIJIEUYO CHIIBI,
MOMEHT CUJIbl, KO3((UIMEHT MOJE3HOro JAEHCTBUS MEXaHHM3MOB, KHHETHYECKas U
MOTEHLIMAJIbHAsl JHEpPrusl); IMpU ONHMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UUYECKUM CMBICT
UCHOJb3yEeMbIX BEIWYMH, MX OOO3HAueHHs] M EAMHUIbBl (U3UUYECKUX BEJIMYMH, HAXOAUTh
(GopMyIIbl, CBA3BIBAIOIINE JIAaHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH BEIMYUHAMHU, CTPOUTH
rpadMKy H3y4eHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITMYNH;

—XapaKTepHU30BaTh CBOMCTBA Tels, (U3NYECKHUE SIBICHUS M IPOLECCHI, UCIOJb3YS
IIpaBUJIa CIOXKEHUS CUJI (BAOJIb OJIHOM HpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
IpaBUJIO paBHOBecHs pblyara (OJI0Ka), «30JI0TOE IMPaBHJIO» MEXAaHUKU, 3aKOH COXPaHEHUs
MEXaHUYECKON SHEpruu; MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMCHIBATh
€ro MaTeMaTUYECKOE BBIPAKECHHUE;

—OOBSCHATh (DU3HUECKUE SIBJICHMSI, MPOLECCHl U CBOWCTBA TEJ, BTOM UHUCIIE

U B KOHTEKCTE CUTyallui MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIISTH
NPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BCHEHHE U3 1-2 JIOTMYECKHX IIaroB ¢ OMOpPOW Ha
1-2 wu3ydeHHBIX CBOMCTBA (PM3UYECKUX SBJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

—pemaTh pacyETHBIe 3a7a4n B 1-2 JeWCTBUS, WCHOIB3Yys 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (U3UYECKHE BEJIWYMHBI: HAa OCHOBE aHajdW3a YCJIOBUS 3aJauyd 3alHChIBATh
KpaTKO€ YyCIIOBHE, MOJCTAaBIATh (U3NUYECKUE BEIUYMHBI B (POPMYJbl U IMPOBOIAUTH PACUETHI,
HaxXOJWTh CHpPaBOYHbIE [JaHHbIE, HEOOXOJUMblEe Ul pELIeHHs 3a/1ad, OIEHHUBATh
PEATUCTUYHOCTD MOTYYEHHON (PU3MUECKON BETUYUHBI;

—pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXXHO PEIIUTh HpU MOMOIIM (PU3HUYECKHX
METOJIOB; B ONHCAHHM HCCIEJOBAHMS BBIIEIATh MPOBEPSIEMOE IMPEANOIoKEHUE (TUIIOTE3Y),
pa3nuyaTth U UHTEPIPETHPOBATH MOJYUYCHHBIH pe3ysbTaT, HAXOAUTh OIIMOKM B XOJE OIbITA,
JIeNaTh BBIBOJIBI 10 €r0 pe3yibTaTaM;

—IIPOBO/IUTh OMBITHl 10 HAOMIOACHUIO (PU3MUYECKUX SIBICHUM WIN (QU3HUECKUX
CBOWCTB Tel: (hOpMYJIHPOBATh IPOBEPsieMble MPEANOJI0KEHUs, COOMPAaTh YCTAaHOBKY U3
MPEeJJIOKEHHOTO0 000PYA0BaHNUS, 3alUChIBATh XO/1 ONbITa U (POPMYIUPOBATH BBHIBOIBL;

—BBITNOJHATD NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIIBI
U TeMIlepaTypbl C HCIOJb30BAHUEM AaHAJOTOBBIX M IUGPOBBIX NPUOOPOB; 3aMUCHIBATH
NOKa3aHUs TPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHH;

—TPOBOJUTH UCCIICOBAHNE 3aBUCUMOCTH OJTHON (DU3UIECKON BEIMYUHBI OT APYTOH
C HCIIOJIb30BAHUEM MPSMBIX MU3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHXKYLIETOCS Tela
OT BpEMEHU JIBIKEHHUS Tela; CUJIbl TPEHMsI CKOJIbKEHHS OT Beca Tella, KayecTBa 00pabOTKH
IIOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CWJIbI TPEHMS OT IUIOLIAJAHM COIPUKOCHOBEHUS TEIl; CUJIBI
YIPYroCTH OT YIJIMHEHUS MPY>KHUHBI; BBITAIKUBAIOLIEH CHUJIBI OT 00bEMa MOrPYKEHHOM 4acTH
TeJa M OT TUIOTHOCTH JKUAKOCTH, €€ HEe3aBUCHMMOCTH OT IJIOTHOCTH Tela, OT TIIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO; YCIOBHM IJIaBaHUs TEJN, YCIOBHH paBHOBECHS pbluara v OJOKOB);
y4acTBOBaTh B IJIAHUPOBAHUM Y4EOHOTO MCCIENOBAHUSA, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, ciaelyd  NpPeAJIOKEHHOMY  IUIaHy, (UKCHpOBaTh  pe3yJbTaThl
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HOJyYeHHOH 3aBUCUMOCTH (PU3MYECKHUX BEIMYMH B BHIE IPEUIOKCHHBIX TaOJIHI[ M TPadUKOB, JEaTh
BBIBOJIBI [I0 PE3YJIbTATAM HCCIICIOBAHHS;

—IIPOBOJNUTL KOCBCHHBIC U3MCPCHUS (1)I/I3I/I‘ICCKI/IX BCINYNH (HHOTHOCTB BCIICCTBA X XKUAKOCTH U
TBEPJIOTO TeNa; CUJIa TPEHHsSI CKOJIBKCHHUS; TAaBJICHUE BO3yXa; BHITAIKUBAIOIIAS CUJIA, JACHCTBYIOIIAs Ha
NOTpYXEHHOE B KHUIKOCTb TeNo; KO3()(PUIMEHT MONEe3HOro AEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYyS
HPEUIOKCHHON UHCTPYKIMH: IIPU BBITOJHEHUH U3MEPEHHH COOMPATh IKCIIEPHUMEHTAIBHYIO YCTAaHOBKY M
BBIUHCIISITH 3HAUCHUE NCKOMOM BCJIIMYUHBI;

—Cc00Jr0/1aTh MPaBUIIa TEXHUKHU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

—YyKa3bIBaTh MPUHIUIIBI IEHCTBHS MTPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIIIHNECS COCYAbl, 0apOMETp, phlvar, MOIBH)KHBIA W HEMOABHKHBINA OJIOK,

HAKJIOHHAs TIJIOCKOCTh;

—XapaKTepU30BaTh MPHUHIIUIBI JEHCTBUS M3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOPOM Ha UX OMHUCAHUS (B TOM YHMCIIE: MOJIIUITHUKH, YCTPOMCTBO BOJONPOBO/IA, THAPABINYECKHIl Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apeoOMETP), MCIOJIb3YS 3HAHHUS O CBOMCTBAX (PU3MUECKHUX
SIBJICHUW U HEOOXOAUMBbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

—TIPUBOANTH MPUMEPHI / HAXOAUTh HHPOPMAIIHIO O TPUMEpaxX MPaKTUYECKOTO UCIOIb30BaHUS
buznyecKkux 3HAHUN B TOBCEAHEBHOW >KM3HU Uil oOecredyeHus Oe30MmacHOCTH MpH OOpalieHuu C
npudOpaMu U TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHUS 3JJ0POBbSI U COOIIOCHUSI HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

—OCYILIECTBISITH OTOOP HCTOYHUKOB HHPoOpManuu B ceTd HHTepHET B COOTBETCTBUU C
3a/JIaHHBIM TTOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUN W MYTEM CPaBHEHUS Pa3TUYHBIX
UCTOYHUKOB BBIICIATh HH(OpManMi0, KOTOpas SBJSETCS MPOTUBOPEYMBOM MIUM MOXKET OBITh
HEJIOCTOBEPHOM;

—HCIIOIb30BATh MPU BBIINOJIHEHUN YYEOHBIX 33/IaHUi HAYYHO-TIOMYJIAPHYIO JINTEPATYPy
(U3UYECKOTO COJIep KaHusl, CIPABOYHBIE MaTepuaibl, pecypchl cetn HHTepHEeT; BlaueTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHPOPMAIINH U3 OJHON 3HAKOBOI CHCTEMBI B
APYTYIO;

—CO03/1aBaTh COOCTBEHHBIC KpaTKHWE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HWCTOYHUKOB HWH(MOpManuu (HU3UYECKOTO COJACpXKaHUSA, B TOM 4YHCIE MyOJUYHO JeaTh KpaTKue
COOOIIIEHUsI O pe3ylbTaTax MPOEKTOB WM Y4EOHBIX HCCIENOBaHUI; MPU STOM T'PAMOTHO HCIIOIH30BATh
M3Yy4YEHHBIN MOHITHIHBIN amnmapaT Kypca (PU3UKu, COTPOBOXK/IATh BHICTYIVICHUE MPE3CHTAIUEH;

—TIpY BBIMIOJIHEHUU YUYE€OHBIX NMPOEKTOB M UCCIEIOBAHUM paclpeaensiTh 00s13aHHOCTH B TPYIIIE
B COOTBETCTBHH C TOCTaBJICHHBIMH 3aJladyaMH, CJCAUTH 3a BBIMOJHEHUEM IUIaHA JEUCTBHUH, aJeKBATHO
OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTb TPYMIbl; BHICTpAaUBaTh KOMMYHHUKATHBHOE
B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHUX.

7 KJIacc

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE OJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y
o0yyaromuxcst yMeHui:

—MCIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETIOBOE ABMKEHHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEUIECTBa, KPUCTAIUTMUECKHUE B aMOp(HBIE Tella, HACHIIIEHHBI 1 HEHACHIIIICHHBIN
map, BIQKHOCTb BO3/yXa; TEMIlepaTypa, BHYTPECHHSS JHEPTUs, TEIUIOBOW JBUTATEINb;, 3JIEMEHTAPHBINA
ANEKTPUUYECKUN 3apsijl, SJIEKTPUUYECKOE T0JI€, MPOBOAHUKUA U JAUDIEKTPUKH, TTOCTOSHHBIN 3IEKTPUUECKUN
TOK, MAarHUTHOE TIOJIE;

—pasnuyarh SBIEeHUs (TEIJIOBOE PacUIMpeHUe/CKaTHe, TeIUIonepeiadya, TemjIoBoe paBHOBECHE,
CMauyMBaHUe, KalWUISIpHbIE SBJIEHUS, WCHapeHHe, KOHJEHCAlus, IUIaBJIIEHUE, KpUCTaIU3alus
(oTBepaeBaHme), KATICHHUE, TEIlonepeaava (TerIonpoBOAHOCTb, KOHBEKITUS, U3TyUYEHUE); AICKTPHU3AUS
TE€J, B3aUMOJICUCTBHE 3aps0B, ACUCTBUS 3IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICUCTBHE
MarHuToOB, JI€HCTBME MAarHUTHOTO IMOJiI Ha MPOBOAHHK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIHS) IO
OMHMCAHUI0 WX XapaKTePHBIX CBOICTB U HAa OCHOBE OMBITOB, JEMOHCTPHPYIOMIHUX TaHHOE (PH3UUEecKoe
SIBIICHUE;

—pacrno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3NYECKUX SBJICHHIA B OKPYKAIOIIEM MHUPE, B TOM



yucae (U3NYECKUE SIBICHUS B TNPUPOJAE: IOBEPXHOCTHOE HATSHXKCHHE M KalWUIAPHBIC SBJICHUS B
IpUpoJe, KpHCTAIbl B mpupone, uzinydeHue ConHLa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI,
o0pa3oBaHMe POCHI, TYMaHa, MHEs, CHEra; IEKTPHUYECKHUE SBJICHUS B aTMoc(hepe, SJIEKTPUIECTBO KUBbBIX
OpPraHU3MOB; MarHWTHOE ToJie 3eMid, Ipel( MOII0COB, POJIb MAarHUTHOTO TOJIS JJIS JKU3HU Ha 3emiie,
MOJISIPHOE CHUSIHUE; MIPU STOM IMEPEBOAUTH MPAKTUYECKYIO 33[auy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOWCTBA/MpU3HAKU (PU3UUECKUX SBICHUM;

—OMNKCHIBaTh M3YYCHHBIE CBOICTBA TeN W (PU3MUECKUE SBICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHsISI SHEpPrHs, KOJMYECTBO TEIUIOTHI, yJeNbHAs  TEIJIOEMKOCTb
BEIIECTBA, Y/A€JbHAs TEIUIOTAa IUIABJICHMS, yJelibHas TeIloTa MapooOpa3oBaHUs, yAelbHas TEIUloTa
CrOpaHus TOIUIMBA, KO3()(PUIMEHT MONIE3HOT0 IEHCTBHUS TEIUIOBOW MAIIWHBI, OTHOCHTENIbHAS BIAKHOCTh
BO3/yXa, MIEKTPUUECKUH 3apsijl, CUiIa TOKA, IEKTPUUECKOE HAINpPSDKEHUE, COINPOTUBICHHE NMPOBOIAHMKA,
yIIeIbHOE COMpPOTHBIICHHE BEIECTBAa, paboTa M MOILIHOCTh JJIEKTPHUECKOrO TOKA); MpPU OMHCAHUH
IPaBUIbHO TPAKTOBATh (U3UYECKUN CMBICH HCIOJIb3YEMbIX BEIMYMH, OO0O03HAUYEHUS M EAUHUILBI
($U3MUeCKUX BEIWYHMH, HAXOAUTH (hOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DPU3NYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPpa)MKH N3yYCHHBIX 3aBUCUMOCTEH (PM3NIECKUX BEINYHH;

—XapaKkTepru30BaTh CBOICTBA Tell, pU3HUECKUE ABJICHUS U MPOLIECChI, UCIOIb3Ysl OCHOBHbIE
MIOJIOKEHUSI MOJICKYJISIPHO-KMHETUIECKOI TEOPUH CTPOCHHUS BEIIECTBA, TPUHIIUI CYIIEPIIO3UIIUH TTOJICH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaaa, 3aKkoH OMa Juisd ydacTKa LelH, 3aKoH JKoys—
JleHna, 3aKOH COXpaHEHHUsI YPHEPTUH; TIPH 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIHCHIBATDH
€ro MaTeMaTU4YeCKOE BBIPAKECHUE;

—O0OBACHATH (YU3UYECKHE TPOIECCHl U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE

CUTYalUil MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BIABISATh NPUUMHHO-CIIECTBEHHbIE CBSI3H,
CTPOUTH OOBSCHEHUE U3 1-2 TOTMYECKHX IIaroB ¢ OIOPOr Ha 1-2 u3ydeHHBIX CBOWMCTBA (PH3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI];

—pemaTh pacuéTHbIC 3a/1a4i B 2-3 JEHCTBHS, UCIIONB3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE
¢u3nveckne BENMYMHBI: HA OCHOBE aHalIM3a yCJOBHS 3aJadydl 3allChIBaTh KPaTKOE YCIOBHE,
BBISIBJIATh HEJJOCTATOK JAHHBIX JUIS PELICHUs 3a7aud, BEIOUPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE ISt
e pemeHus, MPOBOAWUTH PAcu€Thl W CpPAaBHUBATH IOJyYEHHOE 3HAUEHHE (PU3NUYECKON BEITUYMHBI C
W3BECTHBIMU JIaHHBIMU;

—pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh IPH MOMOIIA (DU3UYECKHX METOJIOB;
UCTIOJIb3Ys ONMMCAaHUE MCCIIEJOBAHUS, BBIIEIATh POBEPsEMOE MPEANOI0KEHNE, OLEHUBATh TPABUIBHOCTD
HOpsi/IKa MPOBEACHUS UCCIIEIOBAHUS, JINaTh BBIBOJIBI,

—TIPOBOJIUThH OMBITHI MO HAOIIONCHHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKHX CBOMCTB Tel
(KanmMJUTApHBIE SBIICHHSI, 3aBUCHMOCTH JaBJICHUS BO3AyXa OT €ro o0b&Ma, TemIeparypbl, CKOPOCTH
Ipolecca OCThIBAHUS/HArPEeBaHMs MPHU U3ITYUYEHUH OT LBETa M3JIy4YalOIIeH/TOrJI0IAoMEe TOBEpXHOCTH;
CKOpOCTh UCHAPEHMs BOBI OT TEMIIEPATYPhI )KUKOCTH U ITUIOMAAN €€ MOBEPXHOCTH; MIEKTPHU3ALUs TeN U
B3aMMOJICHCTBHE JJIEKTPHUECKUX 3apsIOB; B3aWMOJICHCTBHE TOCTOSIHHBIX MAarHUTOB, BU3YaJIH3allHs
MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB; IEHCTBHSI MAarHUTHOTO IOJISl HA MMPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArH1WTa, CBOMCTBA DJIEKTPOJBHUTATENS] TOCTOSHHOTO TOKa): (OPMYJIHPOBATH IPOBEPSIEMBIC
MPENOI0KEHUs, COOMpaTh YCTAaHOBKY W3 IPEIOKEHHOTOo 00OpYyIOBaHMS; OMMCHIBATH XOJ OMbITA U
(hopmMyTupOBaTh BBIBOJIBI;

—BBINOJHATh MPSIMbIE U3MEPEHUsI TEeMIIepaTypbl, OTHOCUTEIBHON BIIAXXHOCTH BO3yXa, CHIIBI
TOKa, HAIPSDKEHHUS C WCIIOJNIb30BAaHMEM AaHAIOTOBBIX MPUOOPOB W JAaTYMKOB (UIUYECKUX BEINYHH;
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

—TIPOBOJIUTh HCCIIEJJOBAHUE 3aBUCHUMOCTH OJHOM (U3NYECKOM BEIWYMHBI OT JAPYro ¢
UCMOJIb30BAHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH CONPOTHBIICHHS MPOBOJHUKA OT €ro JUIMHBI,
IUTOIIAJM TOMEPEYHOr0 CEYEHHMsS W YAETbHOIO CONPOTHUBIEHHS BEIIECTBA MPOBOAHMKA; CHIIBI TOKa,
UAYILEro yepe3 NPOBOAHMK, OT HANPSIKEHHUsS Ha IMPOBOAHMKE; HMCCIEIOBAHHUE IIOCIEIO0BATEIBHOTO U
NapajyieIbHOTO COEAMHEHUH TMPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAaHOBKY U
BBIMOJIHATD M3MEPEHMs], CIeAys MPEAJOKEHHOMY IUIaHy, (QUKCHUPOBATh pPE3YyNbTaThl MOJYYEHHOU
3aBHCUMOCTH B BHJE TaONUIl U rpauKOB, JeaTh BHIBOJBI 110 pE3yabTaTaM HCCIICI0BAHNUS;

—IIPOBO/IUTh KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BeIMUYUH (yAelIbHas TEIUIOEMKOCTb



BEIIECTBA, COMPOTHBIICHHE NPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH
U3MEpeHHusi, CcoOMpaTh HSKCHEPUMEHTANbHYI0 YCTAHOBKY, CJeays TNpPeUIOKEHHOW HWHCTPYKIUH, U
BBIYHCIIATH 3HAUCHHUE BEITMYMHBI,

—Cco0JIr01aTh IIPaBUJIa TEXHUKU O€30MacHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

—XapaKTepU30BaTh MPHUHIIUIIEI JIEHCTBUS MU3YUYECHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOMUCTB C
OMOpOi Ha WX OmMHMcaHus (B TOM 4YHCIIe: CHUCTEMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHa,
aMIepMeTp, BOJBTMETP, CUETYMK DJIEKTPUUYECKOW DHEPrHH, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HArpeBaTeIbHBIC JJIEKTPONPUOOPHI (MIPUMEPHI), DIIEKTPUUYECKUE TPEIOXPAHUTEIHN; JIIEKTPOMArHUT,
ANIEKTPOABUraTeNlb MOCTOSIHHOTO TOKA), MCIIONb3ys 3HAHHUS O CBOWCTBaX (DM3MUYECKUX SBICHUM H
HeoOxoIuMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONUCTBA U M3MEPUTENIbHbIE MPUOOPHI 10 CXeMaM U
CXEMaTUYHBIM PHUCYHKAM (KUJIKOCTHBIA TEPMOMETpP, TEPMOC, IICHXPOMETpP, TUTPOMETP, IBUTATEIH
BHYTPEHHEIO CropaHus, 5JEKTPOCKOI, PEeOCTar); COCTaBISATh CXEMbl DJJEKTPUYECKHX Iernei ¢
MOCIIEIOBATEIbHBIM ¥ TapajUIebHBIM COCIUHEHUEM OJJIEMEHTOB, pa3jinuas YCJIOBHBIE O0O03HAYCHUS
AJIEMEHTOB JIEKTPUYECKUX IIeTeH;

—TIPUBOANTH MPUMEPHI/HAXOAUTh WH(DOPMAIUIO O MPUMEpax MPAKTUICCKOTO HCIIOTh30BAHMSI
(GU3MYECKUX 3HAHWK B TIOBCEIHEBHOM JKHM3HHM JUIS OOecredeHuss Oe30MacHOCTH TpU OOpalieHUu C
npubopaMu U TEXHUYECKHUMH YCTPOICTBaAMH, COXpaHEHHsI 3J0POBbsI U COOTIOCHHSI HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPENE;

—OCYIIECTBIIATh MOUCK MH(pOpMauU (HU3HUECKOTO cofepkaHusi B ceTu MHTepHeT, Ha OCHOBe
UMEIONUXCA 3HAHUH M TYTEM CpaBHEHUS JOTOJHHUTEIBHBIX HMCTOYHHUKOB BBIICIATH HH(DOPMALHUIO,
KOTOpasi SBJISETCS IPOTUBOPEUNBOI UITU MOXKET ObITh HEZOCTOBEPHOIA;

—WCIOB30BaTh IPH BBITIOJHEHUN YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3HYECKOTO  CONEPIKaHUS, CIPABOYHBIC MaTepUANBI, pecypchl ceTh HHTEpHeT; BIaAeTh NpuéMamMu
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBanusl HHYOPMAIMH U3 OJHON 3HAKOBOU CHCTEMBI B IPYTYIO;

—co3/1aBaTh COOCTBEHHBIE TMHCBMEHHBIE M KpaTKHe YCTHBIE COOOIIeHHs, 00001mas
WH()OPMAIIMI0O W3 HECKOJIBKUX WMCTOYHHKOB (DH3UYECKOTO COJMEp)KAaHWS, B TOM 4YHUCIE ITyOJIMYIHO
MPEJICTABIATh PE3YJIbTAThl MPOSKTHON WM KCCIICIOBATEIIBCKONW JCSITeILHOCTHA; TPH 3TOM TPaMOTHO
WCIONIb30BaTh M3yYEHHBIM TOHATUWHBIM ammapaT Kypca (HU3UKH, COMPOBOXKIATH BBICTYIUICHUE
MpE3EHTALNEN;

—TIpY BBHIMOJIHEHUH YU€OHBIX MPOEKTOB M UCCIIEIOBAHUMN (PU3NUYECKUX MPOLIECCOB PACTIPEIEISTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMU 33/1a4aMHM, CICAUTH 33 BBIMOJIHCHUEM ILUIaHA
JEUCTBUI U KOPPEKTHUPOBATh €ro, aJeKBaTHO OIEHHUBATh COOCTBEHHBIN BKIJIAJ B ACSITENLHOCTH TPYIIIHI;
BBICTpAaWBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSBISAS TOTOBHOCTh pa3pemaTrh KOHQJIUKTHL. 9
KJ1acc

[TpenMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxarh C(HOPMHUPOBAHHOCTH Y
oOyJaromuxcsi yMeHHi:

—WCIIOTB30BATh IMOHATHS: CHCTEMa OTCUYETa, MaTepHATIbHAS TOYKA, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHHYECKOTO JBIKCHUS, Aeopmartus (yrpyras miacTudeckas), TpeHHe,
[EHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTH U MEPETPY3KH; IIEHTP TSHKECTH; aOCOTIOTHO TBEPIOE
TEJI0, IICHTP TSHKECTH TBEPJIOTO Tejla, PABHOBECHE; MEXaHUYECKHE KOJICOaHUS U BOJIHBI, 3BYK, HH(pa3BYK
U yIABTPa3BYK; JEKTPOMArHUTHBIE BOJHBI, IIIKATA AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIICKTPBI ~ MCIYCKaHWS W TIOTJIONICHHs;, ainb(pa-, Oera- ¥ ramMma-m3Iy4cHHs,
W30TOIIBI, SIIEPHAsI SHEPTETHKA;

—pasnu4ath sABJICHUS (paBHOMEPHOE ¥ HEPABHOMEPHOE MPSMOJIMHEHHOE JBHKCHHE,
PaBHOYCKOPEHHOE TMPSIMOJMHEWHOE NBIKEHUE, CBOOOJHOE MajJCHHE TeJ, PAaBHOMEPHOE IBWIKEHHE II0
OKPY)XKHOCTH, B3aUMOJICHCTBUE TEJI, PCAKTUBHOE JBHKCHHE, KOJIeOATCIIbHOE JBIKEHHUE (3aTyXarolue |
BBIHYXKJICHHBIE KOJICOaHUS), pPE30HAHC, BOJHOBOE JBW)KCHHE, OTPaXXCHHE 3BYKa, NPSIMOJIHMHEHHOE
pacnpocTpaHeHHe, OTPaKEHUE U MPETOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPakeHUE CBETA, Pa3IoKEHUE
O0enmoro cpera B CIEKTP U CIOXKEHHE CIEKTPaJbHBIX LIBETOB, JAMCIEPCHS CBETa, €CTECTBEHHAs
PaIMOAaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPa M3JIYYCHHUs) MO OMHMCAHUIO MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOe SBJICHHE;



—pacro3HaBaTh HPOSIBICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKpY)KaoLIeM MHpe (B TOM
quciae (GU3NYECKUE SIBICHUS B MPUPOJAE: NMPHINBBI U OTIMBBI, JBHXKeHUE MIaHeT COJIHEYHOM CHUCTEMBI,
pPEaKTUBHOE JABM)KEHHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMM, 3E€MIIETPSICEHHUE,
celicMMYeCKHe BOJIHBI, ILIYHaMH, 3XO0, IBETa TeJl, ONTHYECKHE SBJICHUSA B NPUPOAE, OHOIOrHyYecKoe
NEHCTBHE BUAMMOTO, YILTPApUOIECTOBOTO U PEHTICHOBCKOTO M3IYyYCHU; €CTECTBEHHBIN PaJOaKTUBHBIN
(OH, KOCMHUYECKHUE JIy4H, PaJMOAKTUBHOE U3JIyY€HUE IPUPOJAHBIX MUHEPAJIOB; JEHCTBUE PAJUOAKTUBHBIX
U3IYyYCHUN Ha OPraHU3M YEeJIOBEKa), IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 337auy B YUeOHYIO, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH (PU3UUYECKUX SIBJICHUI;

—OMNKCHIBaTh HM3YYECHHBIC CBOMCTBA Tel M (PU3MYECKUE SBICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBI (CpElHAss M MIHOBEHHAs CKOpPOCTb Teja IpU HEPAaBHOMEPHOM [BHUXKEHHH, YCKOpPEHUE,
nepeMelleHue, MyTh, YIJoBas CKOPOCTb, CHJa TPEHUs, CHJa YINPYIOCTH, CHUJa TSKECTH, YCKOpEHHUE
CBOOOJTHOTO TAJCHMS, BEC Tela, UMITYJIbC Tella, UMIIYJIbC CHUJIbI, MEXaHW4ecKas paboTa M MOUIHOCTD,
NOTEHIMAJIbHAsl SHEPIUs TeNa, MOJAHATOrO HaJl MOBEPXHOCTHbIO 3€MJIM, MOTEHLMAIbHAS SHEPrHUs CKAaTOU
NPYKUHBI, KHHETHYECKAs YHEPTUs, OJHAs MEXaHWYeCKas SHEPrHsi, IepUOJ] U 4acToTa KoueOaHui, JuHa
BOJIHBI, TPOMKOCTh 3BYKa M BBICOT@ TOHA, CKOPOCTb CBETa, IOKa3aTelb HPEIOMIIEHUS Cpelbl); HpU
ONMCAaHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCHOJIB3YEMBIX BEIH- YWH, O0O3HAUYECHUS U
€IMHUILBl (PU3UYECKUX BEJIWYHMH, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIIUE TaHHYIO (PU3MUECKYIO BEJIMYHHY C
JPYTMMU BETMYMHAMU, CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH;

—XapaKTepHU30BaTh CBOICTBA Tell, (PU3HUECKUE SABICHHS U MPOLIECCH, UCIIOJIb3Ysl 3aKOH
COXpaHEeHMsI SHEPI'UH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUII CYIEPIIO3ULIMH CUJI, IPUHIIMII
oTHOocuTesbHOCTH ["anuest, 3akoHbl Hpl0TOHA, 3aKOH COXpPAHEHUS UMITYJIbCA, 3aKOHbl OTPAXXEHUA U
IPEJIOMIIEHUS] CBETa, 3aKOHbI COXPaHEHHs 3apsAA0BOr0 U MAacCCOBOIO YHCEI MPH AJAECPHBIX PEAKIMSX; IPU
9TOM JIaBaTh CJIOBECHYIO (HOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMAaTHYECKOE BEIPAKECHNUE;

—O0OBACHATH (PU3NYECKHE IPOLIECChl M CBOIMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE CUTYyalui

HPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIIATH IPUUMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTD
00bsCHEHUE U3 2-3 TOTMYECKUX 1I1aroB C OMOPOi Ha 2-3 U3yUeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUM,
(GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemaTh pacy€THbIe 3a/1aun (OIHMpAIOIIMecs Ha CUCTEMY U3 2— 3 ypaBHEHUI), UCTIONb3YS
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOILINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a7aun
3aIMUCBIBAaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIOIIME UM U30BITOUHBIE JaHHBIE, BBIOUPATh 3aKOHBI U
(bopMyIibl, HEOOXOIUMBIE [Tl pEIICHUs, TPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD ITOJIyYEHHOTO
3HaYeHUs! PU3NYECKON BETUUMHBI;

—pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PELIUTh MPH IMOMOIIM (PU3HMUECKUX METOJIOB;
UCIIOJIb3YS ONMCAHUE UCCIIEI0BAaHUS, BBIIEIATH IPOBEPSIEMOE MIPEAIIOI0KEHNE, OLICHUBATh PABUILHOCTD
Hopsijika NMPOBEJCHUS HCCIIEIOBAaHUS, JIeNaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJbTaThl HAOIIOAECHUN U
OTIBITOB;

—IIPOBOJIUThH OMBITH MO HAONIOJNEHUIO (U3NYECKUX SBICHUNH WM (PU3HMUECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpAaHEHHUs PHEPrHH; 3aBUCUMOCTh Iepuojaa KosneOaHui
NPY>KUHHOTO MasATHUKA OT MACChl Ipy3a U JKECTKOCTHU MPYKUHBI M HE3aBUCUMOCTb OT aMIUTUTYbl MaJIbIX
KoJeOaHuil; MPsMOJIUHEITHOE pacnpoCTpaHEHUE CBETa, Pa3jio’KeHHE OEJIoro cBeTa B CIEKTP; U3Y4YEHHE
CBOWCTB M300pa)K€HHs B IUIOCKOM 3€pKaJieé M CBOMCTB M300pa’keHHs MpeaMeTa B COOHMparomiel JIMH3E;
Ha0JII0/IeHNE CIUIOMIHBIX M JTMHEHUaThIX CIIEKTPOB M3JIYYEHHUS): CAMOCTOSITEIbHO COOUpATh YCTAHOBKY M3
n30bITOYHOrO0 Habopa O0OpYyIOBaHUS; OMUCHIBATH XOJ ONbITA U €ro pe3yiabTaThl, (OPMYIUPOBATH
BBIBO/IBI;

—TIPOBOJIUTH MPU HEOOXOAUMOCTH CEpHUIO NMPSMBIX W3MEpPEHUH, ONpenesss cpeHee 3HaYeHHe
n3MepsieMoil BenuuMHBl ((POKYCHOE paccTOsiHHE COOMparollei JTUH3bI); 000CHOBBIBATH BBIOOP crocoba
M3MEpEeHUs/U3MEPUTENILHOTO PUoopa;

—TIPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIWYHMH C HCIIOJIB30BAHHEM MPSMBIX

U3MEpEeHUil (3aBUCUMOCTb IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBMXEHMU 0€3 HadyaabHOM

CKOpOCTH; NepHoa KojaeOaHHi MaTeMaTHYECKOro MasgTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yIiia

OTpaK€HHsI CBETa OT yIJla NaJEHUs M Yria MpeJOMJIEHHs OT yIla MaJeHHs): IUIAHUPOBaTh

UCCIICIOBAaHUE, CAMOCTOATEIBHO COOMpaTh YCTaHOBKY, (PMKCHpPOBATH Pe3yJbTaThl MOJYYEHHOU



3aBUCHUMOCTH (PM3MUECKUX BEIIMYUH B BUJE TaOIHIl U TpadKOB, 1eJaTh BHIBOABI IO pe3ylibTaTaM

HCCJIEJIOBAHMUS,

—TIPOBOJIUTh KOCBEHHBIC M3MEPEHUS (U3MUYECKUX BEIUYUH (CPEIHSIE CKOPOCTh U YCKOPCHHE
TeJla NpPU PAaBHOYCKOPEHHOM JIBWXKEHUH, YCKOPEHHE CBOOOIHOTO NaACHUS, >KECTKOCTb MPYKHUHBI,
KOA((UIIMEHT TPEHHSI CKOJIbKEHUS, MEXaHWUYeCKas padoTa U MOIIHOCTh, YaCTOTa W MEPHUOJ KoJieOaHUi
MaTEMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CUiia coOMparonieil JUH3bI, paJlOaKTUBHBIH
(OH): TUTAHUPOBATH M3MEPEHHUS;, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMIOJHATH H3MEPCHUS,
clenysl MPeaaoKeHHOW WHCTPYKLWU; BBIUUCIATh 3HAUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYECHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

—Cco0JIr01aTh IIPaBUJIa TEXHUKU O€30MacHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

—pasnuyaTh OCHOBHBIC NPU3HAKM W3YYEHHBIX (DU3MUECKHX MOJIENel: MaTepualibHas TOYKa,
abCoIIOTHO TBEPIIOE TEJIO, TOUCYHBIN MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHast MOJIENb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SIpa;

—XapaKTepU30BaTh MPHUHIIUIBI JEHCTBUS M3yYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB C
OMOpON Ha WX OMUCaHUS (B TOM YHUCIE CIHIOMETp, JATUYUKH MOJIOKEHHUS, PACCTOSHUS U YCKOPEHUS,
pakera, 9X0JIOT, OUKH, IIEPHUCKOII, (hOTOANIapaT, ONTUHICCKUE CBETOBOJIBI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbscona), ucmnonp3ys 3HaHUS O CBOWCTBaX (PHU3MYECKUX SBICHUH M HEOOXOAUMBbIC (PUINUECKUE
3aKOHOMEPHOCTH;

—MHCIONb30BaTh CXEMbl M CXEMAaTU4YHble PHUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB MPHU PEIICHUU Y4eOHO-TPAKTHICCKUX 3a/1a4;
ONTUYECKUE CXEMBI JIJIsl TOCTPOCHUS N300paKEHHH B TNIOCKOM 3epKaJie U cCOOMparolei JINH3E,

—TIPUBOJUTH MPUMEPBI/HAXOIUTh WH(POPMAIMIO O TPHUMEPaxX MPAKTUYECKOTO HCIIOIb30BaHUS
¢u3nyeckux 3HAHUH B IIOBCEIHEBHOW XHM3HM [yl oOecreueHHsl O€30MacHOCTH INpH OOpalleHUuH ¢
npuOoOpaMu U TEXHUYECKUMHU YCTPOICTBaAaMH, COXPaHEHUsI 30POBbs U COOIIOAEHHSI HOPM SKOJIOIMUECKOT O
IIOBEJICHUS B OKpYXKaloLIeH cpene;

—OCYILIECTBIISITh TOUCK HHPopManuu (GU3NYECKOro cojepkaHuss B cetu UHTepHer,
CaMOCTOSITENIbHO (POPMYNIHpYsl TOUCKOBBIM 3ampoc, HAXOAUTh IYTH ONPEIENIEHUs JOCTOBEPHOCTU
MOJTyYeHHOM NH(pOpMaIMK HAa OCHOBE UMEIOLIUXCS 3HAHUN U JOTIOJTHUTEIbHBIX HCTOYHUKOB,;

—MCIONb30BaTh IPU BBINOJHEHUU Y4YEOHBIX 3aJaHMM Hay4YHO- MOMYJSIPHYIO JHUTEpaTypy
(U3MUECKOro CcojAep)KaHMs, CIpPaBOYHbIE MaTepHalibl, pecypchl ceth VHTepHeT; BianeTh NpHEMaMU
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusl UH(YOpPMaLMK U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpMAINK U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COAECPHKAHUS, MyOJIUYHO IPEACTABISTh PE3yJIbTaThl IPOEKTHON
WJIU UCCIIEI0BATEIbCKON AEATEIbHOCTH; IIPU 9TOM T'PaMOTHO HUCIIOIb30BATh U3y4YE€HHBIN TOHATUINHBIN
anmapat u3y4aeMoro pasjena (pU3uKy U COIPOBOXK/IaTh BBICTYIUIEHHE IPE3EHTALMEN C YIETOM
0CcOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATUYECKOE IIJTAHUPOBAHUE
7 xnacc (68 u)

Pa3znen, Tema, Conepxanue Bunsl  gedrenbHOCTH  0OydaromMXCs  NOTYEPKUBAHHEM{DJICKTPOHHBIC

KOJIMYECTBO YacoOB Ha BBIJICJICHBI BUIBI ACSATEIbHOCTH oOy4arommxcs ¢ OB3 (uudpoBsbIe)

e€ n3yveHue 00Opa3oBaTeNbHbIC
[pecypcsl

Pa3nen 1. ®dusuka u ee posib B M3y4eHHH OKpyxkaromero mupa (6 1)

Ousmnka — Hayka o Ou3nka — HayKa o BeisiBieHue pasnuunii Mexay Gu3ndecKMMu U xumudeckumulhttp://school-
npupoze (2 1) npupoze. SBnenus opespanienusMa  (MC  —  xumusi). PacmosnaBanme wmjcollection.edu.ru
TIPUPOJIBL. knaccuukanuss  (QU3NYECKUX SBJICHUH: MEXaHUYECKHUX,
dusznyeckue sIBICHHUS: TETJIOBBIX, YJIEKTPUYECKHX, MATHUTHBIX U CBETOBBIX.
MEXaHHUUYECKHE, HaOmronenune u onvcanne GU3NUECKUX SIBJICHUN
TEIJIOBBIE,
JNIEKTPUYECKHE,

MarHUTHBIE, CBETOBBIC,
3BYKOBBIE.



http://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F

dusnueckye BEITMINHBI
(29)

Du3nuecKue BeTUYUHbI U
3MepeHue pU3nuecKux
BETMYMH.

duzudeckre mpuodopskI.
[TorpemHoCcTs U3MEPEHMUIA.
MexnyHapoaHas cucrema
€IMHHII

OnpeneneHue NSHBI ASICHUS IKAJIBI M U3MEPUTEILHOTO

http://fcior.edu.ru

npubopa. M3Mepenne TMHEHHBIX pa3MepoB TeN U
[IPOMEKYTKOB BPEMEHU € YUETOM IOTPEIIHOCTEM.
W3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeNa.

H3M€D€HI/IG TEMIICPATYPhI IPH IMTOMOIIH Y KMAKOCTHOI'O

TCPMOMETpPA M JaTYHMKa TCMIICPATYPHI.

BhInoTHEHNE TBOPYECKHUX 3aJaHHH 110 IIOUCKY CIIOCOOOB
W3MEPEHUSI HEKOTOPBIX (PU3HUECKUX XaPAKTEPUCTHK,
HaIpUMep pa3MEPOB MaJIbIX 00BEKTOB (BOJIOC, IIPOBOJIOKA),
YIAIEHHBIX 00bEKTOB, OOJIBIIMX PACCTOSHHIA, MaJIbIX
MPOMEXKYTKOB BpeMeHH. OOCYX ICHHE MpeIiaraeMbIxX
croco0oB

EcrecTBenno-
Hayunsiii meron
1mo3HaHus (2 9)

Kax ¢uzuka u gpyrue
€CTECTBEHHBIE HAYKU
M3y4aloT MPUPOY.
EcTecTBEeHHO-HAYUHBIN
METO/I IIO3HAHUS:
Ha0JI0IEHNE, TTOCTAHOBKA
HAYYHOTO BOIIPOCA,
BELIIBI)KEHIE THITOTES,
DKCIIEPUMEHT T10 POBEPKE
CUIIOTE3, OOBICHEHHE
HA0JTF0ITaEMOTO SBJICHUS.
Ormucanue GU3NUECKUX
SIBJIEHUI C TIOMOIIIBIO
MOJIEIIEN.

BbLIBIDKEHIE THIIOTE3, OOBSICHSIIOIMX IPOCTHIE SIBJICHU,

HaITpUMCP. MOYEMY OCTAaHABJIMBACTCA ABHKYIIICCCS 11O

FOPHU30HTAJIILHOM ITOBEPXHOCTH TEI0; HOYEMY B JKapKYIO

IOroAY B CBETIION OAEKAE MPOXJIAHEN, YEM B TEMHOM.

[Ipennoxxenue cnocoOoB npoBepku runotes. [Iposenenue
MiCCIIeIOBaHMS 110 IPOBEPKE KaKON-I100 TMIOTE3bl,
HaIIpyUMep: AAJBHOCTD MOJIETA MIAPHKA, ITYIIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA MTyCKa.

[TocTpoeHne npocTermnx Moaene GU3nYeCKuX sBJcHUN (B

http://fcior.edu.ru

BUJ1€C PUCYHKOB HMJIN CXCM), HanmpuMeEp nNaacHue npeamMeTa,

OpsIMOJIMHENHOE PACOPOCTPAHEHUE CBETA.



http://fcior.edu.ru/
http://fcior.edu.ru/

Pasnen 2. IlepBoHadanbHbIe CBEICHUS O CTPOSHHH BeriecTBa (5 u)

Crpoenue Beniectna (1

4)

ATOMBI U MOJIEKYJIBI,
X pa3mepbl. OTbITHI,
ITOKa3bIBAIOLIHE
ITUCKPETHOE CTPOCHHE

BCIICCTBA.

Ha6J’II-OI[eHI/Ie W HMHTCPIPETAlUs OIIBITOB,

CBHACTCJIBCTBYIOINX 00 aTOMHO -MOJICKVYJIAPHOM CTPOCHUHN

BEIIECTBA: OIBITH C PACTBOPCHUEM Pa3JINYHbBIX BEIICCTB B
Boje. OlleHKa pa3MepoB aTOMOB M MOJIEKYI C
McToNB30BaHKEM (hoTorpaduii, MOTy4eHHbIX Ha aTOMHOM CHIIOBOM

Mrikpockorie (ACM). Onpernernenue pasMepoB MaTbIX Tedl.

http://class-
fizika.narod.ru

JIBH>KEHHE U
B3aUMO/ICICTB
Y€ 4acTHI]
BelecTna (2

4)

I[BI/I)KCHI/IG qaCTH1l

JBUKEHHUSI YaCTHIL C
TEeMIIepaTypo.

bpoyHOBCKOE IBUKEHUE.
Jluddyzus.
BzanMoelicTBre YacTHIL
BEILIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHUC.

BenecTBa. CBA3b CKOpPOCTH

Ha6J’IIOI[eHI/Ie 1 00BICHEHHE GDOVHOBCKOFO ABMOKCHUA U

http://class-

sABJIEHUS TUDPY3UH.

[IpoBenenne u 00BICHEHUE OIBITOB 10 HAOJIIOAEHUIO
TEIUIOBOI'O PACIIIMPEHHUS ra30B.

IIpoBeieHne U 00BICHEHHUE OINBITOB 110 OOHAPYKEHUIO CUIT
MOJIEKYJISPHOIO IPUTSHKEHHS M OTTAJIKUBAHUS.

fizika.narod.ru

ArperatHble COCTOSIHUS]

BerecTna (2 4)

AT peraTHbIC COCTOsHI

Ommcanme (¢ MCIOJBL30BAHUEM  IIPOCTBIX MOJIEJIEH )

http://class-

BCIICCTBA: CTPOCHHUEC TIa3(Q

OCHOBHBIX Da3JIM4Mil B CTPOEHHUU Ta30B, KUAKOCTEH W

fizika.narod.ru

PKUIKOCTEN U TBEPHH

TBEPABLIX Ted. OOBsCHEHHUE MAaJIOH CKMMaeMOCTH

KPUCTAJUTMYCCKUX T€

JKUIKOCTEN M TBEPJBIX Tel, OOJIBIION COKMMAEMOCTH T'a30B.

B3anMocBA3b

OO0BsicHEHHE coXpaHeHns POPMBI TBEPIBIX



http://infourok.ru/go.html?href=http%3A%2F%2Fclass-fizika.narod.ru%2F
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MEXITY

TCJI U TCKYYCCTHU KUJIKOCTHU.

CBOMCTBAMM BEILECTB B
pa3HBIX arperaTHe
COCTOSIHMSIX U MX aTOMH
MOJIEKYJISIPHBIM CTPOCHHEN
OcobeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.

IIpoBecHUE ONBITOB, AOKA3LIBAIOIIMX, YTO B TBEPAOM
COCTOSHHUM YacTHIBI BOJALI HAXOAATCA B CPSAHEM JIANIBIIIEC
JIpYr ot japyra (INIOTHOCTh MEHBIIIE), YEM B JKHIKOM.
VYcraHoBieHHE — B3aUMOCBSI3M  MEXKIY  OCOOCHHOCTSIMHU
arperaTHbIX COCTOSIHUN BOJBI M CYIIECTBOBAHMEM BOIHBIX
opranm3moB (MC — Ouonorus, reorpadusi)

Pasnen 3./[Buxxenue u B3auMoeiicTBue tea (21 u)

MexaHnudeckoe Mexanudeckoe

nBmkenue (3 ) JBI>KeHHE. PaBHOMeEpHOE
u HEPaBHOMEPHOE
JIBIDKEHUE.
CKopocTb. Cpennsis
CKOpPOCTH npwy|
HEPAaBHOMEPHOM

nBmKeHnn. Pacuér
IyTH U BpPEMEHU

JBUXKCHUA.

I ccnenoBanue paBHOMEPHOI'O JBMKCHUS 1 ONPEJACICHUE €ro

http://www.fizika.r

ITPU3HAKOB.
Ha6JHOI[€HI/Ie HCPAaBHOMCPHOI'O JABHMXCHHA M ONPECACICHME

u

€ro OTJIMYUM OT PaBHOMCPHOI'O ABHUKCHU .
Pemienue 3aa4y Ha ONpeacIeHUEe IMYTH, CKOPOCTH M BPEMEHH

PaBHOMEPHOIO JIBUKEHUSI.
AHanu3 TrpadUKOB 3aBUCUMOCTH I1 yTU U CKOPOCTH OT
BPEMEHH JIBUKCHHUS.



http://www.fizika.ru/
http://www.fizika.ru/

WNuepuus, macca,
IUIOTHOCTD (4 )

SBnenue nuepuuu. 3aKOH
WHEPLIHH.
B3anmopericTBue Ten Kak
MPUYMHA U3MECHEHUS
CKOPOCTH

JBmwxenus ten. Macca kak
Mepa UHEPTHOCTH TeJa.
[InotHoCTH BemecTBa CBsI3
IJIOTHOCTU C KOJIMYECTBOM
MOJIEKYJ B €IMHULIE 00BEM
Y BEIECTBA

OObBsCHEHHE H IIPOTHO3UPOBAHUE SIBJIICHUI

06VCJ'IOBJ'ICHHBIX HHEPUHEH, HAaIpUMED: YTO IIPOUCXOJHUT
Opyu TOPMOKCHHUHN HJIM PE3KOM MAHCBPEC aBTOMO6I/UI51,
no4YeMy HEBO3MOXKHO MI'HOBEHHO IIPEKPATUTh ABUKCHHEC HA

u

BEJIOCHUIIC/IC WM CAMOKATe M T.J. IPOBEJCHHE M aHAIu3
OIBITOB, JEMOHCTPHUPYIOIINX H3MEHEHHE CKOPOCTH
JIBIDKCHUS Tejda B PEe3yabTaTe JIEUCTBUS HA HETO APYIHX
TEN.

Perenue 3a1a4 Ha ONpEIEJIEHUE MACCHI TENA, €0 00bEMa U
IIOTHOCTH.

[TpoBeneHue 1 aHATU3 OIBITOB, IEMOHCTPUPYIOIIIUX
3aBUCUMOCTb U3MCHCHUS CKOpOCTI/I TCJIa OT €ro0 MaCCHI HpI/I
B3aMMOJICHCTBUM Te. Mi3MepeHue Macchl  Tela
pasIuyHBIMH  criocobamu. OnpejiesieHue MIOTHOCTH Teja B
pe3yIbTaTE M3MEPEHHUS €r0 MAacChl U 00BEMA.

http://www.fizika.r



http://www.fizika.ru/
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Cuna. Bugsl cun Cuna kak  xapakTeprcTHkall3yueHHe B3aMMONEHCTBHS KAk NpHYMHBL m3MeHenuaillP:/class-

(14 1) fizika.narod.ru ; http
:/[planirovanie7kl.na
YIPYrOCTH ¥ 3aKOH ['ykalcuTyauuil B3ammosieicTBHs Ten ¢ moMomblo mozeneid, Brod.ru/index.htm; htt

BBaHMOI[efICTBI/IH Tenr. CHIacKOpOCTH Tela WU ero I[Cd)ODMaHI/II/I. Onucanne peagbHBIX|

3mepenne CHJIBI JKOTODBIX __ BBOJATCS _ MOHsTHE _ m3o0paxenme  cunpl P-//planirovanie?-
9.narod.ru/olderfiles

1/index.htm

MOMOIIIBIO ATUHAMOMCTpA. M3yuenne cuibl yrnpyroctu. McciegoBaHne 3aBHCHMOCTH

SIBneHue TATOTEHUSI M CHJIACWIBL YOPYTOCTH OT VJ/UIMHEHHWS PE3MHOBOIO IIHYpPA HJIH

Tsokectd. Cuila TSKECTH HAUPYXKUHBI (C TOCTPOCHUEM Tpaduka).
AHaJIN3 MPAKTUYECKUX CHUTYAIlHi, B KOTOPBIX MPOSIBIISACTCS

APYTHUX TIJIAHCTAaX. Bec Ttena. .
ACUCTBUC CUJIBI YIIPYTOCTU (ynperCTb MsAYa, KPOCCOBOK,)

HesecomocTs. Crnoxeunune BETOK JIEpeBa H JIp. ).
CHJI, HaIIPaBJICHHBIX  I10 AHanmM3  CHUTyaIuid, CBA3aHHBIX C SIBJIEHUEM
OI[HOI\/JI HpﬂMOfI. T?IFOTCHI/I?I.O6T>$ICH€HI/IC Op6I/ITaJH)HOFO OBUXXCHUA IIJIAHCT

C MCIIOJIb30BAaHUEM SIBJICHHUSA TATOTEHUS W 3aKOH4
unepuun (MC  actpoHOMHUs), U3MEpPEHHE Beca Teia
Cuia TpeHMsA CKOJNBKCHHSA|MOMOIIBIO auHAMoMeTpa. OOOCHOBaHHE 3TOrO Crocoba
Tpenne B npupone  n|M3MEPEHHA. AHanM3 W MOJETUPOBAHUE  SIBJICHUS
HEBECOMOCTH. JKCIEPUMEHTAILHOE IOJYYCHUE IPABUIIA
CIOXKCHUS _CWJI, HAOpPaBJICHHBIX BJOJb OIHOH MPSIMOM,
OnpenieliecHUe  BEJIWYMHBI  PAaBHOJCHCTBYIOIICH  CHIJI
H3ydeHre CHIIBI TPEHUS CKOIbKSHHS

PaBHonelicTByrOIAsA CHIL.

TEXHUKE.

WU cunpl  Tpenunsa mnokod. Mccienosanue 3aBUCUMOCTH
CUIbl TpEeHUs OT Beca Tejla U CBOWCTB TPYLIUXCS|
MTOBEPXHOCTEH.

AHanu3 NMpakTUYECKUX CUTYallui, B KOTOPBIX MPOSBIISETCS]
JEMCTBUE CUJIbI TPEHMSI, UCTIONB3YIOTCSI CIIOCOOBI €€
YMEHBIIIECHUS WIH YBEINUEHUs (KaTaHUE Ha

JIBDKaX ¥ KOHbKaX, TOPMOXKEHUE

aBTOMOOWJISI, HCIIOJIb30BaHWE TOALIMITHUKOB, I[UJIABAaHUG
BOJIHBIX KUBOTHBIX U Jip.) (MC — Guomnorus).

Pemenue 3aja4 ¢ ucnosib3oBaHueM (GopMya JUlsl pacyéral
CHJIBI TSDKECTH, CUJIBI YIPYTOCTHU, CHJIbl TPEHUS
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Pasnen 4. JlaBnenue TBEPABIX Te, )KUAKOCTEH ¥ ra3oB (21 u)

Hasnenue [lepenaua
JaBJIeHUs TBEPIBIMU
TEJIaMHU, KUJIKOCTIMU U
razamu (3 4)

/laBrenue.

CriocoOb! yMEHbILIEHUS U
YBEITUYCHUS TaBJICHUS.
JlaBnenue raza. 3aBUCHMOC
JIaBJIE€HUS raza or 00bEMa
Y TEMITIEPATYPBbL.

Ilepenaua

JlaBneHus TBEPIIBI MU TENIAMI
JKUJIKOCTSIMU M Ta3aMH. 3aKO)
ITackans. I TneBMaTHYECKHE
MallIHHbL.

Ananns 1 00bICHEHNE ONBITOB U NPAKTUUECKUX CUTYAIlUH, B

http://fizika-

KOTOPBIX IPOSIBISETCS CUJIa JIaBICHUS.

ObocHOBaHUE CHOCOOOB YMCHBIICHHS U YBEIUYCHHUS
napieHus. M3yueHue 3aBHCHMOCTH JIaBJICHHs ra3za OT
00béMa Temreparypsl. M3yueHne 0coOOEHHOCTEH Iiepeaadn
JaBJIeHUS TBEPABIMU TEIaMH, SKUIKOCTSIMHU M Ta3aMH.
ObocHOBaHUE PE3YyIHTATOB OMBITOB OCOOCHHOCTSIMU
CTPOEHUS BEILIECTBA B TBEPIOM, JKUIKOM U Ta3000pa3sHOM
COCTOSIHUSIX. DKCIIEPUMEHTAIIbHOE I0Ka3aTeNILCTBO 3aKOHA
[Tackans. Pemenne 3aqa4 Ha pacy€T aBJICHUs TBEPIIOTO TEIA.

class.narod.ru



http://infourok.ru/go.html?href=http%3A%2F%2Ffizika-class.narod.ru%2F
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I[aBJ'ICHI/Ie 3aBI/ICI/IMOCTB I/ICCJ'ICI[OBaHI/IC 3aBUCHUMOCTHU JABJICHUS  KUAKOCTH OT htt :/ / fIZIKa_
class.narod.ru

xupkoctu (5 1) AABJICHUA JKUAKOCTH OT  |ryOHHBI HOTPYKEHUS M IIOTHOCTH KUIKOCTH.
[ITyOMHBI IOTPYKEHUSI.

Ha6J’II-OI[eHI/IC 1 O0BICHEHHE T'HAPOCTATHYCCKOI'O Iapaaokca

l'uppocraruyeckuit Ha ocHOBE 3aKoHa [ackais.

HapasioKc. H3yyeHue coobuiaonmxcs cocyaoB. Penienue 3a1ay Ha
Coolmaromuecs Cocyzbl. pacyéT naBieHus KuakocT. OObsiICHEHHE TPUHIIUIA
I'nnpasimaeckue JNEHCTBUSL THPABIMYECKOTO IPECCA.

MEXaHU3MBI

AHaJIN3 U 00BACHEHHE IPAKTUYECKUX CUTYALIUH,
IEMOHCTPHUPYIOIIUX MPOSBICHUE JaBICHUS KUIKOCTU H
3akoHa [lackams, HampuMmep MpOIEecCOB B OPraHU3ME IPH
rry0okoBoHOM HbIpsiHu# (MC Ouomnorusi).



http://infourok.ru/go.html?href=http%3A%2F%2Ffizika-class.narod.ru%2F
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ATtMmocdepHoe
napnenue (6 9)

AtMocdepa 3emn

1 aTMoc(epHOE J1aBJICHHE.
[TpuunHBI CyIIECTBOBAHUS
BO3JIYIITHOI 000JI0OYKH
3emuid. OnbIT
Toppuuennu. 3mepenue
aTMOC(EpHOTO JTaBJICHUS.
3aBUCUMOCTh
aTMOC(EpHOTO JaBIICHUS
OT BBICOTHI HaJl yPOBHEM
MOpsI.

[TpuGops! 11t u3MEpeHUsI
aTMoc(epHOro JIaBICHUS.

OKCIIEpUMEHTAJIBHOE O6H3DV)KCHI/Ie

aTMOCd)eDHOFO JaBJICHW . Amnanus ¥ 00bICHEHUE OILITOB U

OPAKTUYECKUX CUTYALMN, CBA3AHHBIX C JIENCTBUEM

aTMOC(beDHOFO JaBJICHH .

OO0BIICHEHHE CYIIIECTBOBAHUS aTtMocdepbl Ha 3emiie U

HEKOTOPHIX INIAHETaX WM €€ OTCYTCTBHA Ha JIPYTHX

mwiagerax u Jlyvae (MC — reorpadusi, aCTPOHOMUSA ).

QObBiACHEHNE N3MEHEHHS IUIOTHOCTH aTMOCHEDPHI C BEICOTOM

http://yaklass.ru

H 3aBUCHMMOCTH aTMOCd)eDHOFO JaBJICHUS OT BBICOTHI.

Pemrenue 3aa4 Ha pacu€t atMoc(epHOro 1aBICHHUS.
N3yuenue yctpoiictBa GapomeTpa-aHepouaa



http://yaklass.ru/

JleicTBrE JKUAKOCTH U
rasza Ha IOIpyKEHHOE
B HUX Telo (7 9)

/leficTBrE KUIKOCTHU U ra3ad
HA MOTPYKEHHOE B HUX
TEJNO.

Brrrankusaromas
(apxumenoBa) cuia. 3aKoH
Apxumena.

[1naBanue tei.
BoznyxomnaBanue

DKCepuMEHTAILHOE 00HAPYKEHUE NEUCTBUS KUAKOCTU U

http://yaklass.ru

rasza Ha OOrpY:K€HHOE B HUX TEJO.

OmnpejiericHUE BLITAJIKMBAIONIECH CHJIBI, JIEHCTBYIOLICH Ha
TE€0, TOrpYKEHHOE B JKUJIKOCTE. IIpoBeicHrE 1
00CYKIEHHE OIBITOB, JEMOHCTPUPVIOMINX 3aBHCUMOCTD
BBITAJIKMBAIOIICH CUJIBI, ICHCTBYIONIEH Ha TEJIO B JKHJIKOCTH,

oT 00bEMa TOrpyKEHHOM B JKUJIKOCTb YaCTH TEJIa U OT
ILIOTHOCTH kuakocTu. MccirienoBanne 3aBUCMMOCTH Beca
TeNa B BOAE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTU
Tena. Pemenne 3amauy Ha mpuUMEHEHHE 3aKOHA Apxumena u
yclioBUs TU1aBaHus Tel. KoHCTpyrpoBaHue apeomerpa win
KOHCTPYUPOBAHME JIOJAKHU U ONPEIECICHUE €€
rpy30H0bEMHOCTH.



http://yaklass.ru/

Pasnen 5.Pa6ora u morHocts. Dueprus (12 u)

Pabora u
MOIIHOCTH (3 1)

Mexannyeckas
paborta.
MomHocTh

OKCIIEPMMEHTAJIEHOE  ONPEACICHHIE

MEXaHUIECKOMN Da6OTI)I CHJIBI TAXKCECTH IIPH IMMAJACHUH TCJI1a 1

CHJIbI TPCHUA ITPHU PABHOMCPHOM IMEPEMECIICHHH TCJIA I10

TOPHU30HTAJIHLHOM TOBEPXHOCTH.

Pacuér momHoOCTH, pa3BUBAEMON IIPU ITOABEME 10

nectHule. Permenue 3a1a4 Ha pacy€T MEXaHMYECKON paboThI
¥ MOIIHOCTU

http://yaklass.ru



http://yaklass.ru/

[IpocTeie MexaHu3MsI (5

[IpocTbie MeXaHU3MBI:
phIvar, OJIOK,
HAKJIOHHAs! TUIOCKOCTb.
[TpaBuio paBHOBeCHs
pbIyara.

[Ipumenenue npasuia
paBHOBECHS

phlyara K OJIOKYy.
«30J10TO€ TIPABUIIO»

Mexanuku. KITI mpoctsix

MCXaHHU3MOB.
HpOCTHe MCXaHHN3MBI B

6LITy U TexHuKe. Peluaru B

TCJIC YCIIOBCKA.

OmnpejienieHUE BRIMTPHINIA B CHJIC TPOCTHIX MEXAHM3MOB Ha

http://class-

OpHUMCPE pblyara, INOABHKHOT'O M HEITOJABHUKHOT'O 6.]'IOKOB,

fizika.narod.ru ; http://

HAKJIOHHOM ITOCKOCTH.
Hccnenosanue yeiaoBus paBHoBecHs pelyara. OOHapyKeHue

planirovanie7kl.narod.

ru/index.htm; http://pl

CBOMCTB IIPOCTHIX MEXAHM3MOB B PA3JIMUHBIX HHCTPYMCHTAX

M IPUCIOCOOIEHUAX, HCIOIL3YEMBIX B OBITY

U TEXHMKE, a TaK)Ke B )KUBBIX opranm3max (MC —
OuoJorHs ). DKCIEPUMEHTAIBHOE JI0KAa3aTeILCTBO PAaBEHCTBA
paboT mpu MPUMEHEHUH TPOCTHIX MEXaHU3MOB.
Onpenenenue KITJl HakaoHHOM mockocTu. Perenue 3a1au
Ha IPUMCEHEHHUE TIPaBHUJIa PABHOBECHS phlUara M Ha pacuyéT

KT/,

9.narod.ru/olderfiles/1

index.htm

Mexanuueckas 3HEprus
(49)

Kunernueckas u

U NU3MCHCHUS DOHEPIrun B
MCXaHHKCE.

MOTCHUIHAJIbHAA SHCPI'HAL.
[IpeBpanienue oTHOTO BHJ|
MeXaHU4eCKOM SHEPTruu B
Ipyroil 3aKOH COXpaHEHU

OKCIIEpUMEHTAIILHOE OIPENEIIEHNE N3MEHEHUS
KUHETUYECKON U MOTSHIUAIbHON DHEPTHUU TeJa IIPU €T0

https://rosuchebnik.ru/
material/elektronnye-

CKaThIBaHUH 110 HAKJIOHHOW MJIOCKOCTH.

®opMynupoBaHHE HA OCHOBE MCCIIEIOBAHUS 3aKOHA
COXpaHEeHMsI MeXaHu4ecKoi sHeprun. OOCyxJIeHHEe TPaHHIL
IPUMEHUMOCTH 3aKOHA COXpaHEeHHsI 3Hepruu. Pemenue
3aJa4 C UCIIOJIb30BaHNUEM 3aKOHA COXPAHEHUS DHEPTHH.

obrazovatelnye-

resursy-po-fizike/

PesepBroe Bpems (3 u)
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8 kmacc (68 u)

Pa3nen, Tema, Conepxanue Bubl gedTenbHOCTH 00yJaomuXcs NoJ4E€pKUBaHUEM ?He:ngOHHI)’Ie

u(ppoBbIE
KOJIMYECTBO 4acoB Ha BbIJIEJIEHBI BUIBI IesATeNIbHOCTH o0ydaronuxcs ¢ OB3 0GpazoBaTeIbHBIC
e€ u3ydeHue [pecypchl

Pasnen 6. TertoBsle siBinenus (28 4)

Crtpoenue u cBoiictBa  [(OcHOBHBIE MOI0KeHUs |HabiroeHue U MHTEpIpeTalysl ONbITOB, CBHIETEIbCTBYIONINX htt” 1 S_ChOOé—
collection.edu.ru

BemiecTna (74) MOJIEKYJISIPHO- 00 aTOMHO-MOJICKYJIIPHOM CTPOEHUH

KHHETHYECKOM TCOPpUHN



http://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F

CTPOCHMSI BEILIECTBA.
Macca u pasmepsl
aTOMOB U MOJIEKYIL.
OnEBITHL,
MOATBEPKIAI0IINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.
Mopaenu TBEpOTO,
AKUIKOTO U
ra3o00pa3HoOro

COCTOSIHUM BEIIECTBA.
Kpucraimmueckue u
aMmopdHbIe

TBEPJIBIC TETA.
OObsicHEeHHE

CBOIICTB ra3sos,
Kunkocreil u TBEpIBIX
TEJ Ha OCHOBE
MIOJIOKCHUM
MounekynspHo-
KHMHETUYECKOUN TeOpHUHU.
CMaunBanue u
KaWUISIPHBIE SBJICHUS.
TemoBoe pacmmpenue

" CKaTuc.

BCIIICCTBA. OIIBIThI C PACTBOPCHHUEM pPA3JIMYHbIX BCIIECCTB B

BOJIE.

PeIlIeHI/Ie 3a1a4 110 OOCHUBAHUIKO KOJIMYCCTBA ATOMOB HNJIN
MOJICKVYJI B CAMHHUIIC 06’béMa BCIIICCTBA. AHaJII/I3 TCKCTa
JAPCBHUX aTOMHCTOB (HaHDI/IMeD, d)DaFMeHTa I1I0OMBI .HVKDGI_[I/ISI

«O npupose Bellely) ¢ U3a0KeHneM 000CHOBAHUN aTOMHOM
runoressl (cMbIcaoBoe uTeHue). OneHka
yOeIUTENEHOCTH 3TUX 00O0CHOBAHUIA.

OO0OBsicHEHHE OPOYHOBCKOIO ABIKEHHUS, ABJICHUS TUbDY3UUA U

pa3sInyui MEXIY HMMHU Ha OCHOBE IOJIOKEHUUN

MOHGKVHSIDHO-KHHGTH‘IGCKOﬁ TCOPUH CTPOCHUA BEIICCTBA.

OO0bsiCHEHHE OCHOBHBIX Da3jIMyuii B

CTPOECHHMU I'a30B, JKHAKOCTESH U TBEPABIX TEII C

HCITOJIb30BAHUEM MOJ0KESHUHA MOJICKYIIPHO-KHHESTHYSCKOM

TCOPHUH CTPOCHH A BCIICCTBA.

[IpoBeeHne ONBITOB MO BHIPAIIMBAHUIO KPHCTAIJIOB
MOBapeHHOI conu uiu caxapa. [IpoBenenne u oobsicHeHHE
OTIBITOB, IEMOHCTPUPYIOIIUX KANWUISIPHbIE SIBJICHUS U
sBJIeHHE cMauuBaHusl. OObICHEHHE POJIM KaMIIISIPHBIX
SIBJICHUH 151 TIOCTYIUIEHUS BOJIbI B OPraHU3M

pactenuit (MC — Guosorus).

Habatonenue, npoBeieHre 1 0ObsICHEHNE OIBITOB

Ha6J'IIOI[eHI/IIO TEIUIOBOI'0 PACIIMPEHUS Ta30B, )KUIKOCTEN U

TBEPABIX TEI.
O0bsicHeHne coxpaHeHus 00bEMa TBEPABIX TeJl, TEKYYECTH

KHUIKOCTHU (B TOM YHUCJIC, PA3HUIIBI B TCKYYCCTH I

PAa3HBIX KUJKOCTEH), JaBICHUS ra3a.

HpOBCIIeHI/IC OIBITOB, IECMOHCTPUPYIOIIHNX 3aBUCUMOCTDb
JaBJICHUA




BO3/yXa OT €ro 00b&Ma M HarpeBaHUs WM OXJIXKICHUS, U HX|
OOBACHEHHE HAa OCHOBE AaTOMHO-MOJIEKYJIIPHOTO YYEHHUS.
AHanu3 MpakTU4YECKUX CUTYyallMi, CBSI3aHHBIX CO CBOMCTBAMHU
ra3oB, KUAKOCTEN U TBEPIBIX Tel

TeruioBeIe MpoueCChl
(21 1)

Temneparypa. Cs3b
TeMIIepaTypbl co
CKOPOCTBIO TEIJIOBOTO
JIBUKCHHMSI YACTHII.
BuyTpenHsis sueprus.
CniocoOb1 U3MEHEHUS
BHYTPEHHEN DHEPIUU:
Teruionepeaaya u
COBEpIIICHUE

paboTel. Bubt
TEIUIoNEepe1avun:
TETJIONPOBOHOCTD,
KOHBEKIIHS, U3JTy4CHUE
KonuuecTBo TemioTsl.
VnenbHas
TETUIOEMKOCTD
BEIIECTBA.
TemmooObMeHn u
TennoBoe paBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [InaBnenue u
OTBEpJICBAaHUE
KPUCTAITTUYECKUX
BELIECTB.

O0ocHOBaHHUE opaBujl  HM3MCPCHHUA TCMIICPATYPHIL.

http://class-

CDaBHCHI/Ie Pa3saInYHbIX crmocoboB U3MEPCHUA W IHKaJl

fizika.narod.ru ; http://

TCEMIICPATYPHI. Ha6J'IIOI[eHI/Ie u 00BsACHEHHE OIIBITOB

planirovanie7kl.narod.

ACMOHCTPUPYIOINX HM3MCHCHUC BHVTDGHHCfI OHECPrum TC€jia B

ru/index.htm; http://pl

PE3VILTATC TCILIONCPCAAYH U Da6OTLI BHCIITHUX  CHJ]

anirovanie?-

HaOmronenne W oObsicHeHwe  omnbIToB.  OOcCyKIeHwue

9.narod.ru/olderfiles/1

OPAaKTHUYCCKUX CI/ITvaIII/If/'I JCMOHCTPUPVIOIIINX PA3JIMYHBIC

index.htm

BUABI TCIionepeaadu: TCIJIOMNPOBOAHOCTE, KOHBCKIHIO,|

n3nyuenue. HcciaemoBaHme  SIBJIEHMSI  TEIDIOOOMEHA  IIPH

CMEIIMBAHUY XOJOOHOH W rops4dei Bonbl. HaOmroneHwue

YCTAHOBJEHUS TEIUIOBOTO  PABHOBECHSI  MEXIV TOPSTUYEH U
xosonHoM Bomoil. OmpenenieHue (U3MepeHHe) KOJIUYECTBA

TEeILIOTHL, OJIVYEHHOTO oo Ilpm TerwmooOMeHe ¢

Harp€ThbiM METAITNYCCKHUM MHUJIMHAPOM. OmnpeaeneHue

(n3MepeHne) VIEeNbHOM TEINIOEMKOCTH BEIIeCTBA. PellleHue

3aJa4, CBA3AHHBIX C BBIYHMCICHUEM KOJHYCCTBA TCIIJIOTHI Wi

TEIIOEMKOCTH OpHu TEIIOOOMEHE. Amnanuz CI/ITyaL[I/Iﬁ

[IPaKTUYECKOrO MCIOJIb30BAaHNUs TEIIOBBIX CBOMCTB BEILIECTB
MaTepHalioB, HAIpUMep B LETAX DHeprocoepeKeHus:
TEIUIOM30JIALMSL, YHEProcOeperaroue Kphliy,
TEPMOAKKYyMYJISITOPHI U T. 1.
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VY nenwHas Tensiora

I1IJTaBJICHHA.

[TapooOpazoBanue u

KOH/ICHCALIMS.
Hcnapenue.

Kunenue. Y nenpHas

TCILIOTAa

napooOpa3oBaHHUsL.

3aBUCUMOCTE

TeMIIepaTypbl KAIIEHUS Of
aTMOC(HEpHOTO J1aBJIECHUs]

BraaxsaocTh
BO3/yXa.
OHeprus
TOIJIMBA.

YV nenpHas TemioTa

CTOpaHHs.
[TpuHLMTIBI
paboThI
TEIJIOBBIX
JIBUTATeIICH.
KI1J
TEIIOBOrO
JIBUTATEIIS.
TemnmoBwIie
JIBUTATEIIN U
3alInuTa
OKpY’KaroIIe
Cpelpbl.

3aKkoH
COXpaHEHUS 1
TIPEeBPAIIEHUS
SHEPTUU B
MEXaHHYECKUX
H TEIIOBBIX
rpoiieccax

HaGmromenne  sBICHUN  WCHApEHMS W KOHIACHCAIWH.
HccriegoBanme mporecca MCOApeHUsl Pa3IdYHbIX JKUJIKOCTEH,
OObsicHEHNE SIBJIEHUNA NCIIAPDEHNS M KOHIEHCAIIMA __ HA OCHOBE
aTOMHO-MOJEKYIspHoro ydyenus. HaGmronenue n oObsICHEHUE
Ipollecca KHMIIEHUs, B TOM 4YHCJIE 3aBUCUMOCTH TEMIIEPATYPH]
KHIICHHUS OT JaBiacHus. OnpeacncHue

(M3MepeHne) OTHOCHUTEILHOM BIAYKHOCTH Bo3ayxa. HaOmmroieHue
nporecca MIaBJICHNs KPUCTAIINYECKOr0 BEIIeCTBA, HAIIPUMED

npaa. CpaBHEHHE IPOLIECCOB INIABJICHHUS KPUCTANIMYSCKUX TSI

U pa3sMATYSHUs IPU HArpeBanuu amopdHbix tea. OnpeneneHue

(13MepeHne) yaeJIbHON TEIIOTHI IUIABJICHU JbA.

OObsicHEHNE IBJICHUN IUIABICHHUS U KpHUCTaJUIM3allMH Ha

OCHOBE aTOMHO-MOJICKYISIPHOro yucHus. Pemenue 3agad,

CBA3aHHBIX C BBIYUMCJICHUECM KOJIHMYCCTBA TCIIJIOTHI B ITPOLECCAX

TCIIoNIEpEaAady NMpH NJIaBJICHHUHN M KPUCTAJIN3allun

nucnapCHUMn N KOHACHCAIINH.

AHanmu3 cuTyalui MpakTUYECKOro IPUMEHEHHS SIBJICHUN
IUIABJICHUS U KPUCTAJUIM3ALMY, HAaIPUMEp, ITOTy4CHHE
CBEPXYMCTBIX MaTEpPHAIIOB, COJIEBAsI IPpeKa U AHaIN3 pabOThI
1 00bsSICHEHHE TPUHIUIA JeHCTBUS TEIJIOBOTO JBUTATES.
Brruucnenue konuyecTsa TEIUIOTHI, BBIIAECISIFOLIETOCS MTPU
CrOpaHUM Pa3InYHbIX BUAOB ToruBa, u KITJ[ nBuraresns.
OO6cyxaeHrne 3KOJIOTHYECKUX MOCIEACTBUN HCIIOIB30BaHMS
JIBUTATEJEN BHYTPEHHETO CTOPAHMS, TEIUIOBBIX U

ruaposnexTpocTaniuil (MC — dKOIOTHsI, XUMHST)




paboThI
TEIJIOBBIX
JIBUTATEIIEH.
KITJ
TEIJIOBOTO
JIBUTATENS.
TenoBble
JIBUTATEIH U
3aIuTa
OKpY’KaroIIEel
cpenbl. 3aKOH
COXpaHEHUS U
MIPEeBPALICHUS
SHEPrUM B
MEXaHHYECKUX
Y TETUIOBBIX
rporeccax




Paznen 7.0nekTpuyeckre U MarHuTHbIC siBJICHUS (37 )

DNEKTpUUECKUE 3apsiIbl.
3apshkeHHbIC Tella U
ux B3aumoseicraue (7

4)

OnexTpuzanus Ten. JlBa
[POJ1a IIEKTPUUYECKUX
Bapsi/ioB.
B3aunmopeiictue
3apsKEHHBIX TeN. 3aKOH
Kynona.
DIIEKTPUUYECKOE TTOJIE.
[TpuHLIMDT
CYNEPIIO3UINH
BIEKTPUUYECKUX TOJICH.
Hocurenn
ANEKTPUUYECKUX
3apsiioB.
DneMeHTapHbIN
BIEKTPUUYECKUAN 3apsil.
Crpoenue

atoma. IIpoBonHUKM 1
JUDIIEKTPUKH.

3aKOH COXpaHEHUs

QJICKTPHUYCCKOT'O 3apaja.

Ha6HIOIIeHI/Ie U TIPOBCACHUC OIIBITOB IIO0 OJICKTPHU3alllMKU TC

http://yaklass.ru

DU CONPUKOCHOBEHUH U MHIYKIIUEH.
Habmronenne u 0ObSICHEHUE B3aUMOJIECHCTBUSA OJXHOUMEHHO U

Pa3HOMMEHHO  3apsDKCHHBIX  TEJl. OOBscHeHHE IIPUHIINIIY

nericTBus 3ekTpockorna. OObsCHEHUE ABJICHUN IEKTPU3ALUHY]

IIPH_CONPHUKOCHOBEHHMH TeJ WHAVKIMEH C MCIOJL30BaHHEM

3HAHMUI 0 HOCUTEISX DJICKTPUUYCCKHUX 3apsaoB. Pacmo3HaBaHUG

U _00BsICHEHHE SIBJICHMIH 3JICKTPHU3allMM B ITIOBCCIHEBHOM

JKHU3HMU. HaGmronenue 171 o0BsICHEHHE OITHITOB
WJUTFOCTPUPYIOLIUX 3aKOH COXpaHEHUsI AJIEKTPUUYECKOTO)
3apsna. HaOmroneHune OmbITOB MO MOJIETUPOBAHHUIO CHIIOBBIX
JIMHUM DJIEKTPUYECKOTO MOJIS.
HccnegoBanme  IeMCTBUS

MPOBOJIHUKHU U JTUDJICKTPUKH.

SJICKTPHUYCCKOIO I10J14 Ha



http://yaklass.ru/

TTocTossHHBINI
aneKkTpudeckuit Tok (20

1)

DNIEKTPUYECKHU
U TOK. YCIoBUsA
CYILECTBOBAHUS
AIIEKTPUUYECKOTO TOKA.

VI cTOUHUKY TTOCTOSHHOT!

ToKa. JleiicTBus

QJICKTPHUYCCKOI'O TOKa

(TeryioBoe, XMMHYECKOE,

MarHMTHOE).
DNEKTPUYECKHUIA TOK B
JKUJIKOCTSAX U Ta3ax.
DeKTprYecKas Lellb.
Cwuita ToKa.
DNEKTPUIECKOoe
HarnpsKeHUe.
CormpoTuBieHue
MIPOBOTHUKA.

Y nennrHOE
COIIPOTHUBJICHUE
BemiecTBa. 3akoH Oma
JUIS y4acTKa HEH.
ITocnenoBarensHOE U
napaiensHOe
COEeTMHEHHE
MIPOBOTHUKOB.

PaboTa 1 MOIIHOCTE
AIIEKTPUUYECKOTO TOKA.

3akoH Jlxxoymns—IJlenna.

ONEeKTpOoNpoBOKa U
noTpeOUTENnN

JIEKTPUYECKOMN SHEPTUU

B OBITY.
KopoTtkoe 3aMbIkanue.

HaOmroieHne pa3iauuHbIX BHUIOB JIEHCTBUS
JJIEKTPUUYECKOr0 TOKA U OOHApY)KEHUE ATHUX BUIAOB
NENCTBUS B IOBCETHEBHOM YKU3HHU.

COopKa ¥ UCHBLITAHHUE DJIEKTPUYECKON 1€ ITOCTOSIHHOIO

TOKa.

H3mepenne cHIbl TOKAa aMIICPMETPOM.

H3mepeHne 3JIeKTPHYESCKOr0  HaIpsHKCHUS
BOJBETMETPOM. IIpoBeneHre U 00bICHEHNE OIBITOB,

JCMOHCTPUPYIOIMNUX 3aBUCUMOCTD 3JICKTPHUYICCKOT'O

COIIPOTUBJICHHUA ITPOBOJHHKUKA OT €0 AJIMHBI, IIJIOIITaANn

OONCPCYHOT'O CCUCHUA M MaTCpuajia.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, MPOTEKAIOIIET0 Yepes

http://www.fizika.ru

PE3UCTOP, OT CONIPOTUBJICHUA PE3UCTOPA M HAITPAXKCHUA

Ha PE3UCTOPE.
ITpoBepka paBmia CI0KEHUS HAIPSDKESHUN IIPU

OoCJICA0BATCIIbHOM COCAMHCHNH JIBYX PE3UCTOPOB.

HDOBCDK& OpaBuJia 1 CHUJIBI TOKa IIPH IMapalJICIbHOM

COCAMHCHNH PE3UCTOPOB.

AHanu3 cCUTyalui Mocae0BaTeIbHOTO 1 MapaICILHOTO

COCAMHCHUA ITPOBOJHUKOB B IOMAIITHUX DJICKTPUYCCKUX CETAX.

Pemenue 3aga4 ¢ Micnob30BaHKMEM 3akoHa OMa u d)ODMVJ'I

pacy€Ta AJIEKTPUIECCKOTO CONIPOTUBICHUS OPU

OOoCJICA0BATCIbHOM U MMapalJICAbHOM COCAMHCHUU

IMPOBOJHUKOB.
OnpenencHue Da60TBI QJICKTPHUYCCKOI'O TOKA, IPOTCKArOmcro

uepe3 pe3uctop. OnpeelieHrne MOITHOCTH DJIEKTPHISCKOTO

TOKa, BBIIEIAeMOM Ha pe3ucTope. MccnenoBanre 3aBUCUMOCTH

CHJIBI TOKa 9€PE3 JIAaMIIOYKY OT HAITPSXKCHUA Ha HEH.

Onpenenenne KIIJI marpeBarens. McciaenoBanue

HDCO6DaSOBaHI/I$I SHEPIHUH NIPHU NOABEME Ipy3a

QJICKTPOABHUTATCIICM. OOBbsicHEHHE YCTPOMCTBA ¥ IPUHIINIA

EeNCTBUSA JOMAIIIHUX

QJICKTPOHArpCBaTCIbHBIX HDI/I60DOB.

OObsCHEHUE IIPUYMH KOPOTKOI'O 3aMbIKAHW W IPUHITUIIA

TIEHCTBUSA IJIABKUX OPENOXPAHUTEICH.



http://www.fizika.ru/

Pemenue 3a1ay ¢ Mcnojp3oBagueM 3akoHa JDxoyiss—JleHna.

Ha6J'IIOZ[eHI/Ie BO3HUKHOBCHHS DJICKTPUYICCKOT'O TOKA B KU~

KOCTH.




MaruuTtHbIe siBiieHus (6

4)

TlocTosTHHBICE MAarHUTHI.

B3anMoencTsue

IIOCTOSAHHBIX MarHHUTOB.

MarsuTtHoe I0JIe.
MarauTHoe IoJe
3eMJId B €ro 3HaYCHHUEC
JUTSI )KU3HHU Ha 3eMiie.
OmnsIT Opcrena.
MarsuTHoe moJje
ANEKTPUYECKOTO TOKA.
IIpumenenne
AJIEKTPOMAarHuToB B
TexHuke. [eicTBue
MarHMTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENb
IMIOCTOSIHHOT'O TOKa.
Hcnonb3oBaHue
3JIEKTPOJIBUTATENICH B
TEXHUYECKHX
YCTpOMCTBAX U HA
TpPaHCIIOpTE.

I/ICCHCI[OBaHI/Ie MAaramTHOI'O B3aI/IMOI[€I\/JICTBI/I$I IIOCTOAHHBIX

http://www.proshkolu.

MAar"guTOB. I/I3y‘-IeHI/I€ MAargouTHOIrO 1I0JJd  ITOCTOSHHBIX
MAarHuToB IIpHU HX O6T.>€,Z[I/IH6HI/II/I " pa3JaCICHUU. HpOBe,Z[eHI/IC
OIIBITOB IO BU3YyaAJIM3allH I10JIA MTOCTOAHHBIX MArHUTOB.

ru

Nzyuenue SIBJICHUSA HaMarHU4YUBaHUs BEILECTBA
HccnenoBanne nefiCTBUA DIEKTPUUYECKOIO0 TOKA HA MAarHUTHVIO
CTPEJIKY. [IpoBenenue OIIBITOB, JIEMOHCTPHUP VIO X

3aBUCHUMOCTDH CHJIbI BSaHMOHeﬁCTBHﬂ KaTylliKu € TOKOM W

MAar"imTa OT CUJIbI M HAITPABJICHHA TOKA B KATYIIIKC.
Ananus CI/ITVaIII/If/'I OPAKTHYCCKOT'O OPpUMCHCHI )

DJIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKHX YCTPOMCTBAX

IPOMBIIUIEHHOCTH, MEIUITNHE).

W3y4yeHne neiicTBUsI MarHUTHOTO TOJIS HAa TIPOBOJHUK C TOKOM
W3yuyeHune necTBUs 2JIEKTPOIBUTATEIS.
N3smepenue KITQ AIEKTPOJIBUTaTEIbHON
PacriosnaBanne u aHanus
Pa3MUYHBIX  TPUMEHEHHN
OBITOBBIE yCTpOCTBA U JIp.)

YCTaHOBKH

ANIEKTpOJBHUraTeneil  (TpaHCIOPT



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.proshkolu.ru%2F
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DJIEKTPOMAarHUTHAsI
MHIyKIys (4 9)

OmnbiTel apajes.
SABnenue
AIEKTPOMAarHUTHOM
unaykun. [Ipasuio
Jlenna.
DJeKTporeHeparop.

Crnioco0pl mosryyeHus
3IIEKTPUYECKOU
SHEpPruMu.
DNEKTPOCTAHIINHN HA

BO300HOBIIAEMBIX

HCTOYHUKAX SHCPI'UH.

OObITHL

IO  HCCICAOBAHHIO SABJICHHA SHCKTDOMaFHI/ITHOﬁ

http://www.fizika.ru

UHAVYKIINHW HCCICIOBAHUC H3MCHCHHI

3HA4YCHUA

u

HarpaBJICHUA MHAYKITMOHHOI'O TOKa

PeszepBHoe Bpemst (3 )



http://www.fizika.ru/

9 kmacc (102 u)

Pasnen, tema, |Conepxanue Bupl nesrensHOCTH 00y9YalonMXcst MOJIEPKUBAHIEM BBIICICHBI [JIEKTPOHHEIE
KOJINYECTBO YaCOB Ha BUJIBI IESITEIILHOCTH 00y4Jarommxcs ¢ OB3 (I poBEIC)
ed u3zyueHue 00pa3oBaTenbHbIC
[pecypchl

Pasnen 8. Mexanuueckue sinerust (40

)

Mexanndeckoe
IBIDKEHUE U

CIIOCOOEBI €ro

OITMCaHUA

(10 v)

Mexanungeckoe

JABHKCHUC.
MaTepI/IaJ'ILHaH TOYKa.

Cucrema

OTCYETA.

OTHOCUTETHHOCTH
MEXaHUYECKOTO
JIBKEHUSI.
PaBHOMEpHOE
IIPSIMOJIMHENHOE
JIBUKECHHE.
HepasromepHoe
IPAMOJIUHENHOE
nBkeHne. CpenHsst
MTIHOBEHHAs CKOPOCTh
Tena npu
HEPaBHOMEPHOM
JIBUJKEHHU. Y CKOPEHHE.
PaBHOyCKOpeHHOE
IPSIMOJIMHEMHOE
nBroxeHne. CBoOoOIHOE
nageHue. OnbIThI
[Namunes.
PaBHomepHOE
JIBIKCHHE

Anamms u 06CV)KIICHI/IG Pa3INYHBIX IMTPUMEPOB MEXAHHUYCCKOI'O

ABUKCHUS. O6CV)KIICHI/I€ I'paHuIll IPUMCHUMOCTH MOACIIN

«MaTepuajbHasg Toukay. Onrcanne MeXaHHMYEeCKOTO JIBMYKCHHUS

pa3IUYHBIMUA cHoco0aMu (VDaBHeHI/Ie, Tabimua, rpaduk).

AHanm3 )KN3HEHHBIX CUTYaIlMi, B KOTOPBIX IPOSIBIISCTCS

OTHOCHUTCIBbHOCTD JABHKCHUSI. Ha6J'IIO}IeHI/Ie MEXAHHUYCCKOI'O

ABMOKCHUSA TCJ1a OTHOCUTCIIBHO PA3HbIX TCJI OTCUCTA. CD&BHCHI/IC

http://school-
collection.edu.ru

MYTEN 1 TPACKTOPHUI JBMKEHHUS OJTHOTO 1 TOTO XK€ Tena

OTHOCHUTEJILHO Pa3HBIX TENI 0TcUeTa. AHAIN3 TekcTa I ammiiest 00

OTHOCHUTCIBbHOCTH ABMYKCHU S, BBIIIOJITHCHUC

3aJJaHUH 10 TEKCTY (CMI)ICJ'IOBOC LITCHI/IC).

Onpenenenune cpenHei CKOPOCTH CKOJIbKEHHUSI

OpycKa WIIN JIBYKCHUS mapuKa 10 HAKJIOHHOM
TJIOCKOCTH. AHAIH3 U O0CYX/IEHUE CTIOCOOO0B MPUOTIKEHHOTO
ornpeeNeHus: MTHOBEHHOUM CKOPOCTH.

Onpenenenre CKOPOCTH paBHOMEPHOT'O JIBMXKEHUA (ILIapHKa B

KHUIAKOCTHU, MOACIIHU DJICKTPHUICCKOI'O aBTOMOOWJIA U T. .



http://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F

10 OKPY>KHOCTH.
[Tepuon u wacrora
oOpamenus. JInHeHas
1 YIJIOBasi CKOPOCTH.
[enTpocTpemurensHoe
YCKOpEHHUE

OnpesieniecHrue NyTH, IPOUACHHOIO 3a JAHHBIM IIPOMEKYTOK
BPEMEHH, M CKOPOCTH TeJIa 10 IpaduKy 3aBUCUMOCTH IYTH
DABHOMEPHOI'O  JBIOKEHMSI  OT _ BpeMeHu.  OOcyXIeHHE
BO3MOKHBIX IPUHIMIOB _JNEHCTBUS IPHOOPOB, HM3MEPSIOIINX
CKOPOCTEL (cMAOMETPOB). BEIUMCIeHHE NMYTH M CKOPOCTH IIPH

[PaBHOYCKOPCHHOM HDﬁMOHHHCﬁHOM JABHKCHUNU TCJa.
OHDCI[GJ'IGHI/IG NPONACHHOTO NIYTU M YCKOPECHUS ABMKCHUS Tenal
10 F‘[)a(bI/IKV 3aBHUCUMOCTH CKOPOCTH PaBHOYCKOPCHHOTIO|

NPSIMOJIMHESHHOIO JBWKEHHSI Tela OT BpeMeHH. OnpeacicHue
YCKOPCHHA TC1a Inpru pPaBHOYCKOPCHHOM JBUXKCHUH 110
HAKJIOHHOW IIJIOCKOCTH.

N3mepeHne nepuoja M 4acTOThI OOpaleHus Tena 1o
OKpyxHOCTH. OnpeiesieHne CKOPOCTH PaBHOMEPHOTO
JIBIDKEHUS TeJa [0 OKPY>KHOCTHU. Pelenue 3agau Ha
OIpeieTIeHNe KHHEMAaTHIECKUX XapaKTePUCTUK MEXaHUIECKOTO
JIBWPKEHHUS pa3InYHbIX BUJOB. PacniosHaBaHue U npuOImKEHHOE
OITMCAaHUE PA3TTMYHBIX BUIOB MEXaHHUYECKOTO JIBIKEHHUS B
NIPUPOJIE U TEXHUKE (Ha MpUMepax CBOOOIHO MaJaloluX  Tell,
JIBYDKEHUS )KUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U

7p.)




B3zanmoieictBue
ten (20 )

JIBUOKEHHME BOKPYT
Counnua. Ilepas
Kocmuueckast CKOpoCTb.
Hesecomocts n
neperpy3ku. PaBHosecue
MarepuanbHON TOUKH.

AOCOIIOTHO TBEPI0E TE

Ha6JIIO,Z[€HI/Ie n OGCV)KILCHI/IC OIIBITOB C ABMKCHUCM TCJa IIPpU

YMCHBIIICHNUHN BJIUAHWA APYTUX TCJ, IPCIIATCTBYIOIMNX

JABHKCHUIO.
IAHanmm3 TekcTa [ 'anmiest ¢ ormrcaHueM MBICJICHHOTO

PKCIICPUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH WHEPIUH; BBITIOJTHEHUE
BaJlaHuH TI0 TEKCTY (CMBICTIOBOE uTeHne). OOCyKaeHNE
BO3MOKHOCTH BBITIOJTHCHUST 3aKOHA MHEPIIMU B PA3JIMIHBIX

ccTeMax OTCUéTa. Ha6J'IIOI[eHI/Ie n O6CV)KI[CHI/IG MCXAHUYCCKUX

SIBJICHUH, OPOUCXOJAIINX B cucTeMe oTcuéra «Teexkay Ipu

€€ pPaBHOMEPHOM M YCKOPEHHOM ABMKEHUU OTHOCHUTEILHO

KaOMHETA (bI/ISI/IKI/I. HeﬁCTBHH C BCKTOpaMHU CUJI: BBIIIOJITHCHHUC

BaJlaHMii IO CII0’KEHUIO M BEIYMTAHHUIO BEKTOpOB. Habmonenue

W/ OPOBCACHUEC ONBITOB, ACMOHCTPUPVYIOIMNWX 3aBUCUMOCTD

[YCKOPEHHS Tela OT MPUI0KEHHON K HEMY CHJIBI M MacChl Teja.

IAHATM3 B OOBICHEHUE SIBJICHUI C HCIOJIb30BAHUEM BTOpPOI'oO

zaxkoHa HrrotoHa. Pellienue 3a1a4 ¢ MCOJIb30BaHUEM BTOPOT'O

BakoHa HeIOTOHA M IpaBUJIa CIOKCHUS CHIIL. OHDCI{GJ’IGHI/IG

PKECTKOCTHY MPYKMHEI. AHAIN3 CHTyaHHﬁ, B KOTOPBIX

HaOr0Aat0TCs ynpyrue aedopMaiim, 1 UX 0OBsSCHEHHUE C
MCIIOJIb30BaHneM 3aKkoHa ['yka. Pemenue 3amau ¢
MCITONIb30BaHNEM 3akoHa ['yka. MccnenoBanue 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIBYKEHUS OT CHIIBI HOPMAJIBHOTO JIaBIICHUS.

OO0CyXIeHrne Pe3yabTaTOB UCCIIEIOBAHUS.

http://astronom-

ntl.narod.ru



http://infourok.ru/go.html?href=http%3A%2F%2Fastronom-ntl.narod.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fastronom-ntl.narod.ru%2F

PaBHOBecue TBEPIOTO
Tella ¢ 3aKperuIEHHOM
Ocplo BpalleHus..
MOMEHT CHJIBI.

LlenTp TsxecTH

SIBJICHUM, ITPOUCXOJAIINX B CUCTEME OTCUETa

«Tenexka» npu €€ paBHOMEPHOM H

'Y CKOPEeHHOM JIBUKEHUH OTHOCHUTEIBHO KaOMHETa (PU3UKH.
/lencTBus ¢ BEKTOpaMHU CWI:  BBIIIOJHEHUE
3aaHuN 0 CJI0KECHUIO U BBIUUTAHUIO

¥ Macchl Tena. AHaIu3 U 0OBSICHEHHE SIBJICHUH C UCTIONB30BAHUEM
BTOpOr0 3aKoHa Herotona.

Perienuie 3a1a4 ¢ MICHONE30BAHKEM BTOPOIO 3akoHa HeHOTOHA 1 IpaBiia

cnokerns ey, OnpeerieHne >KECTKOCTH IPY>KHMHBL. AHAINE CHTYALIHA, B

KOTOPBIX HAOJIFOIAFOTCA VIIPYIHE IehopMarin, ¥ MX OOBSICHEHHE c

HCITONLE30BaHKEeM 3akoHa I yka. PertieHrie 3a1a4 ¢ MCIONB30BaHMEM 3aKOHA

'yka. MccrienoBanye 3aBUCHMOCTY CIUTBI  TPCHHSI CKOJTBKEHUS OT CHUTBI
HOPMATHHOTO JarieHust. OOCY KIIEHHE Pe3yIIBTaTOB  MCCIIETIOBAHMS C
MCIIOJIb30BAHUEM BTOPOro 3akoHa HeroTOHA.

PerieHne 3ajad C KMCMOJIb30BAaHUEM BTOPOTO 3akoHa HprOTOHA

1 IIpaBUJIa CJIOXKCHUA CUIL.




Onpenenenne k03hhUIMEHTa TPEHHS CKOIbXeHs. M3Mepenue
CHJIBI TPEHHUSI TIOKOSI.

Pemienne 3amau ¢ ucnosnb3oBaHWEM (OPMYIBI IS CHIIBI
TPEHUS CKOJIbKEHHSI.

AHaM3 ABMKEHUS TN TOJBKO MOJ IEHCTBHEM CHIIBI TSKECTH
CBOOOJTHOTO TIaJICHUSI.

OOBsicCHEHNE HE3aBUCUMOCTH YCKOPEHUSI CBOOOTHOTO MaJCHUS
OT MaccChl Tea.

OneHka BEIMYMHBI CHIIBI TATOTCHHS, IEHCTBYIOIIEH MEXITY)|
JIBYMsI TeJaMHu (U1 pa3HbIX Macc).

AHanmu3 JBWXKEHHS HEOECHBIX Tel TOJ JCWCTBUEM CHIIB]
TATOTCHUS (C UCTIOJIb30BAHUEM JIOTIOJTHUTEITbHBIX
UCTOYHHUKOB MH(popMaruu). Pemenne 3amad ¢ MCHOIB30BAHUEM
3aKOHA BCEMHUPHOTO TATOTEHHS U (OPMYIBI JUIsl pacu€ra CHIIbI
TSKECTH.

AHanmm3 OpUTHHAIBHOTO TEKCTa, OMHCHIBAIOIIETO MPOSBICHHS]
3aKOHA BCEMHMPHOT'O TATOTEHMS; BBIIIOJHEHUE 3aJaHUN IO TEKCTY
(CMBICIIOBOE UTEHHE).

HabGatoneHnue 1 06Ccyx/IeHHE OMBITOB [0 U3MEHEHUIO Beca Tela
IpH YCKOPEHHOM JIBIKEHUH.

AnHanu3 ycia0BUil BOSHUKHOBEHUSI HEBECOMOCTHU U MEPETPY3KH.

Pemrenne 3amay Ha ompesereHHWE Beca Tela B Pa3IMYHBIX
YCIOBUAX. AHAJIN3 CHUJI, IEHCTBYIOIIMX Ha TEJO, MOKosIeecs Ha
orope. Omnpe/iesieHue NEHTPa TSHKECTH PA3ITUIHBIX Tell




3akonsbl coxpanenus (10 4)

Nmryise Tena.
M3meHeHne ummyibca.
Nmryise CUJIBL.
3aKOH COXpaHEHHUs
UMITYJIbCA.

PeaktuBHOE NBHUXKEHUE.
Mexanunueckas paboTa u
MotHocTh. Pabota cun
TSKECTH, YIIPYTOCTH,
TpeHusi. CBs3b SHEPTUU
1 paboTHI.
[loTeHunanbHas 3HEPrus
Tena, MOJHATOrO HaJl
ITOBEPXHOCTHIO 3€MJIH.

ITorennmumannpHast

JHEPrus CKaTon

HPY>KUHBI.
Kunernueckas
sHeprus. TeopeMa o
KUHETUYECKON SHEpIUu.
3aKOH COXpaHEHMUS

MEXaHHUUYECKOM OHCPIrun

Ha6HIOIIeHI/Ie u O6CV)KI[€HI/IG OIIBITOB, ACMOHCTPHPYIOIIMX

http://www.fizika.ru

oepeaadyy  uUMIIyJbCa  IIpH B3aMMOACHCTBUH _ Tell, 3aKOH]

COXpaHCHHUA HMMITYJIbCA IIpH a0COJIIOTHO YIIPYIOM KW HEYIIPYI'OM|

B3aUMOJCHCTBUH TEJL.

AHanu3 cuTyaluil B OKpY’KaloIlel KU3HU C MCIIOJIb30BaHUEM
3aKOHA COXPAHEHHUS UMITYJIbCA.

PacriozHaBaHue  SBJIEHMs PEAKTUBHOIO JABW)KCHHUS B IIPUPOAC
u texuuke (MC ouosorus).

[IpuMeHeHHE 3aKOHA COXPAaHEHUS WMILYJIbCca Ul PAaCcuETy
pe3yJIbTaTOB B3aUMOJIEHUCTBUS Tesl (Ha IpUMeEpax HEeyNnpyrorg
B3aUMOJCICTBUS, YNPYroro LEHTPAJIBHOIO B3aUMOJACHUCTBHS
1l ByX OJMHAKOBBIX TE€JI, OJJHO U3 KOTOPBIX HEMOIBHKHO).

Pemenne 3amad ¢ MCHOIB30BAaHUEM 3aKOHA COXPAHEHHUS
UMITYyJIbCa.

Onpenenenne pabOTHI CHUIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢

KUCIIOJb30BAHUEM HEIMOABUKHOIO U MOABMKHOIO OJIOKOB.
3MepeHre MOIITHOCTH.

Usmepenne HOTEHIUAILHON YHEPTUU YIIPYTO
neOpMHUPOBAHHON IIPYKUHEL.

N3Mepenne  KHMHETHMYECKON  DHEPIMHM  Te€la 1O JUTHHE
TOPMO3HOTO ITyTH.

DKCIIepHUMEHTAILHOE CpaBHEHHE N3MEHECHHS]

MOTSHIIMAILHON M KHHETHMYSCKOW YHEPTrHi Tella IpH JBH)KEHHHU

0 HAKJIOHHOW IJIOCKOCTH.
DKCIepUMEHTAIbHAS IPOBEPKA 3aK0HA COXpaHEHUs

MEXaHUIECCKOM DHEPIUH IpH__ CBOOOAHOM  MAaJCHUH,
[IpruMeHeHne 3aKOHA COXPaHEHUs MEXAHWYECKOW SHEPTUU I
pacuéra TMOTEHUMAJbHOW M KHHETHYECKOW SHEpPruid Tea,
Pemienne 3agau C  UCIOJAB30BAHMEM 3aKOHA COXPaHEHMS]
MEXaHUYECKON YHEPTUH U.



http://www.fizika.ru/

Paznen 9. Mexanuueckue kojeOaHus v BOJHBI (15 )

Mexannueckue koneban|KonebarenpHoe HaGmonenne xomebanmii  mox  seiictBueM cmn  Tsoxectu  mhttpi//college.ru/fizi
(7 9) JBI)KECHUE. VIpyroctH  u  oGHapyxkeHWe  mogoGHbIX  KoneGammii  pKa/
OcCHOBHEIE OKPY>KaIOIEM MUDE.
XapaKTEePUCTHKU AHanu3 KoJacOaHU Ipy3a Ha HUTH U Ha npyxuHe. OnpeaencHue
KOJICOAHHI: TICPHOJ],  [JACTOTHI _ KOJCOAHWH MaTeMaTH4YecKOro W HPYKUHHOTO
4acToTa, aMIUIMTy/1a.  [MasTHUKOB. HaOmroneHue u oOBSICHEHHE SBICHHS PE30HAHCA.
MaTeMaTHICCKH MccienoBanue 3aBHCUMOCTH [IEpHOJa KoJIcOaHMil
i M Py KUHHBI NOABCIICHHOTO K HHUTH Tpy3a OT“ Juinael  guTH.  IIpoBepkal
MASITHIKIL HE3aBUCUMOCTH IEPHOJA KOJeOaHUM Ipy3a, HOABEIIEHHOIO K
I — JICHTE, OT MAacChl rpy3a. HaGmoneHue u 06CV)KILGHI/IE3
IIpH KOMEGATETHHOM OIBITOB, ICMOHCTPUPYIOUMX _3ABUCHMOCTb TEPHONA KoJ1e0aHul|
—— IPY)KUHHOIO MasiTHUKA OT MACChI IPy3a M JKECTKOCTH IIPYKHUHBIL.
3 aTyx AFOLITUE KOJI 36 AHVSL HDI/IMCHCHI/IC MaTE::'MaTI/ILIGCKOFO U IIPY>KUHHOI'O Ma}[’EHI/IKOB
e B kauecTBe MOJE€IEH JUIL  OIMCAHMS KoneOaHui B
KONCOARIIS. OKPYKAFOIIIEM MHUPE. )
PesoHane Pertienue 3a1a4, CBI3aHHBIX  C BHIUHCIICHHEM WA OLEHKOM|

4acTOTHI (TIeproa) KOJIeOaHUH.



http://college.ru/fizika/
http://college.ru/fizika/

MexaHi4YeCKUe BOJTHBI.
3ByK (8 u)

CsoiicTBa
MexaHH4eCKHUX BOJIH.
JlmiHa BOJIHEL.
MexaHndeckue

Bonnel B TBEpIOM TEIE,
CelicMHYECKHE BOIHEI.
3ByK. [ poMKOCTh 3ByKa
1 BLICOTA TOHA.
OtpaxeHue 3ByKa.
Wudpaszsyk n
YIIBTPa3BYK.

O6HaDV)KeHI/Ie )41 aHaJInu3 BOJIHOBBIX _ SIBJICHHI B

http://class-

fizika.narod.ru ; http

OKPVYXAKIIEM MHPE. Ha6J'IIOZ[eHI/Ie PacnpoCTpaHCHUA

://planirovanie7kl.n

OPOIOJILHBIX M IIONEPEYHBIX BOJH (Ha MOJEIH) U 00OHADYKEHUE

arod.ru/index.htm; h

AHAJIOTUYHBIX BUJIOB BOJIH B IIPUPOJC (BBVK, BOJAAHBIC BOJIHBI).

ttp://planirovanie?-

BrerunciieHue JUIMHBL  BOJHBL M CKOPOCTH PAacHpOCTPaHCHUS

9.narod.ru/olderfiles

3BYKOBBIX BOJIH.
OKCIIepUMEHTAJIBHOE ONPEASICHUE TPAHMIL YACTOTHI CIBIIIMMBIX

/1/index.htm

3BYKOBBIX KoJIeOaHHI.
Ha6JHO,ZIeHI/Ie 3aBUCUMOCTH BBICOTHI 3BYKa OT HaCTOThI

(B

TOM __ YHUCIIE  C WCMOJIBE30BAHUEM MY3bIKAIBHBIX HHCTPYMECHTOB).
HaGmonenue n o0bsiCHEHHE SIBIICHUS aKyCTHYECKOTO PE30HAHCA.
AHaIM3 OPUTMHAJIBHOIO TEKCTa,

MOCBSIIIEHHOTO KICTIONB30BAHKIO 3BYKa (MUK YJIBTPa3ByKa) B TEXHHUKG
(xooKaIwsi, yIbTPa3ByK B MEIUIMHE U JIP.); BBITOJIHEHHUE 3aJaHHH 11
TEKCTY (CMBICIIOBOE UTEHHE)



http://infourok.ru/go.html?href=http%3A%2F%2Fclass-fizika.narod.ru%2F
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Pa3nen 10.25meKTpoMarHUTHOE TI0JIE U 3JICKTPOMAarHUTHBIC BOJHBI (8 1)

BHGKTpOMarHI/ITHOC I10JI€
*(2)
SJICKTPOMArHuTHBIC BOJIK

(64)

DNEKTPOMAarHUTHOE T10J]

IloctpoeHne  paccykACHUM, OOOCHOBBIBAIOIIMX  B3aMMOCBS3b

http://college.ru/fizika/

:‘)J'ICKTpOMaFHI/ITHBIC

DJIEKTPUUECKOT'O M MATrHHTHOI'O TIOJIEH. OKCIEpHMMEHTAILHOE)

BoJiHbl. CBOMCTBA

HU3YUCHHUC CBOMCTB OJICKTPOMAarimTHBIX BOJIH (B TOM 4YHCJIC C

QJICKTPOMArHuTHBIX BOJI

IIOMOIIBI0 MOOMIBEHOrO TeaedhoHa).

IIxama
AJIEKTPOMArHUTHBIX BOJT]
Hcnonns3oBanue
AJIEKTPOMArHUTHBIX BOJT]
JIJII COTOBOM CBSI3H.
DJeKTpOMarHuTHas
npupoja ceera. Ckopoc]
cBeTa. BomHOBEIC
CBOMCTBa CBETa

AHaTH3 PEHTTCHOBCKUX CHIMKOB Y€JIOBEYECKOTO OPraHU3Ma.
Ananmus TEKCTOB, OIIMCBIBAIOIIINX IMPOSBJICHU S
AJIEKTPOMArHUTHOTO HM3JIyYEHHsI B MPUPOJIC: YKUBBIC OPraHU3MBbI,
M3JIy4eHHUS] HEOCCHBIX TeN (CMBICIIOBOE UYTCHHE).

PacniosHaBanwe W aHanM3  pPa3IMYHBIX  NPUMCHCHUH

OJICKTPOMArHuTHBIX BOJH B TCXHHKC. Pemenne 3aga4 G

HUCIIOJB30BaHHECM d)ODMVJI I CKOPOCTH 3JICKTPOMArHMWTHBIX

BOJIH, AJIMHBI BOJIHBI M YaCTOTHI CBECTA



http://college.ru/fizika/

LS

Pasnen 11. CeeroBsie siBienus (15 )

3aKOHBI
pacrpoCTpaHCHHS CBETa
(6 4)

Ucrounuku

ceera. JlyueBas mozenn
ceerta. [IpsamoinnHeiinoe
pacnpoCTpaHEeHUE CBETA
3aTMeHus

Connua u JlyHsl.
OTtpaxxenue

cgerta. [Imockoe 3epkaino
3aKOH OTpaXKEHUs
ceera. [Ipenomienue
cBeTa. 3aKOH
MIPEJIOMJICHHS CBETA.
[lonHOE BHYTpEeHHEE
OTpakeHHE CBETA.

Hcnonn3oBanue
BHYTPEHHETO
OTPAKEHHUSI B
ONTHYECKUX

CBCTOBOAAX.

Ha6.]'IIOI[eHI/IC OIIBITOB,

http://yaklass.ru

JIeMOHCTPHUPVIOIIHUX SIBJICHUE OPSIMOJUHENHOTO

pacOopocTpaHeHust cBeTa (BO3HUKHOBEHUE TEHH M HOJIYTEHHU), U

HUX UHTCpHOpETAusa ¢ MCIIOJIb30BAHUEM ITOHATHUA CBETOBOI'O Jy4a.

OObsICHEHHE ¥ MOJCIUPOBAHWE COJHEYHOTO H  JIYHHOTO
saTMeHul. HMccaenoBaHWe 3aBUCHUMOCTH  VIJIA  OTPAKEHUS
CBETOBOTI'O JIy4a OT VrJjia najieHus. M3ydyenue CBOIICTB

1300paXKeHus B IUIOCKOM 3epkaie. HaOmoneHue u o0ObICHEHUE

OTIBITOB 10 TOJYYEHHUIO N300paKeHUI B BOTHYTOM u
BEIMTYKJIOM 3€pKaiax HaOMoieHHE U 00BsICHEHUE OIIBITOB
[0 MPEJIOMJICHUIO CBETa HAa TPAHMIEC PA3JIMYHBIX CPEll, B TOM
YUCJIE  OMBITOB C  TIOJHBIM  BHYTPEHHUM  OTPAKCHHUEM.
MccnenoBanue 3aBUCUMOCTH YIJIa IPEJOMIICHHUS OT YIJia NaJIeHUs

CBCTOBOI'O JIy4Ya Ha I'paHUIIC «BO3AYX—CTCKIIO».

IPacrio3HaBaHUE SBIICHUM OTpaXXCHUA H TNPCIOMJICHHSA CBETA B

IOBCEOHEBHON JKM3HU. AHaIM3 W OOBSICHEHHWE SBJICHUSA

OIITUYCCKOI'O MUpaa.
Perrenue 3aJa4 C HCIOJB30BAHMEM 3aKOHOB OTPAXCHHUA U
IMPCIIOMIICHUA CBETA.



http://yaklass.ru/

JIMH3EI ¥ OITHYECKHUE

puOopHI (6 1)

JInH3a, X0 1y4yer B
imH3e. Onrnyeckas
crucrema. OnTHYeCKHe
puOopsI: hoToarnmapar,

MUKPOCKOIT
1 teneckorn. I'ma3 kak
OITUYECKAsI CHCTEMA.
bim3opykocTs 1
MTAJIbHO30PKOCTb.

http://yaklass.ru

TTonyuyenue n300paKEHUI C IIOMOIIBIO coOuparonieii u

paccenBammein  mH3. OnpenciacHue (bOKVCHOFO PacCTOAHUA U

ONTUYECKON CHJIBI cOoOMparoniel JuH3bl. AHAIW3 yCTPOWCTBA H

[PUHIAIA  JEHCTBUS  HEKOTOPBIX  ONTHYECKUX  MPUOOPOB:

(doToanmapara, MuKpockomna, Teneckona(MC ouosorusl,

aCTpOHOMI/IH). AHanu3 sBICHHI 6J'II/ISODVKOCTI/I 1 JaJIbHO30PKOCTH,

npunnuna aevicteust oukoB (MC — Guonorus)



http://yaklass.ru/

Pasnoxxenue Genoro
cBeta B criekTp (3 )

Paznoxxenue Oemoro
cBeTa

B cieKTp. OnbIThI

HrroToHa.

Cnoxenue

CHEKTPATBHBIX I[BETOB.

Hucnepcus ceera

HaOmronenne 1o pa3noXeHWr Oejloro  cBera B CIEKTP.

http://www.proshkolu.ru

HaGatoneHue 1 00bsCHEHNE OMNBITOB M0 MOJYYEHHIO OEJI0ro CBETa
IIPU CJIOYKEHUU CBETA Pa3HbIX LIBETOB.

[TpoBenenue u OOBACHEHHE ONBITOB [0 BOCIPHATHUIO LIBETA
NPEeIMETOB NMPU MX HAONIONEHUM Yepe3 IIBETOBbIE () WIBTPHI
LBETHBIE OYKHU

Paznen 12 KBanroBbie sBienus (17 4)

Hcnyckanue n
IIOIJIOILIEHUE

cBera aroMoM (4 u)

Onsitel Pesepdopna u
TUTaHeTapHas

Mozeab atoma. Moaenn
aToma

bopa. IJIaHeTapHOM MOJIEIM aToMa M OCHOBAHUM I8 TMIIOTe3bl bopa o
Ucnyckanue u CTaIlMOHAPHEIX OpOMTAX DIEKTPOHOB.

TOTJIOIICHUE HaGnrogeHne CHOIOMIHBIX M JUHEHYATHIX CHEKTPOB HM3IYYEHUS
Csera atomoM. KBaHTHL |pa3zinuunbix  BemiecTB.  OOBACHCHHE JIMHEHYATBIX  CIIEKTPOB
JInHeiyaTele CIEKTPBl  [M3ITyYCHUS.

OO60cyxaeHne 1ead onslToB  Pesepdopna mo  KMCCIEOOBAHUIO

aTOMOB, BBIABHMXCHHMEC THMIIOTC3 M OIBITOB B 3aBUCHMMOCTH OT

http://school-
collection.edu.ru/

opeamnojaracMoro CTpoCHusid aroMoB, d)ODMVHHDOBaHHe BBIBOJ1OB

us3 PEIYIBTATOB OIIBITOB. O6CV)I(I[CHI/IC MIPOTHUBOPESUMI



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.proshkolu.ru%2F
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Crtpoenue
AToMHOTO siipa (6 u)

PauoaxtuBHOCTH. Anb(a-,
Oera- u

lamma-u31ydeHuUs.

Ctpoenue

ATOMHOTO f7Ipa, HYKJIOHHAs
MO/IEIIb

ATOMHOTO fJIpa.
130Tombl. PagnoakTuBHEIE

[IpeBpaILlCHHs.

[lepuon nomypacmnana.

O0CcyKIIEHHE BO3MOKHBIX THIIOTE3 O MOIEISIX CTPOCHUS Aapa.

OHDG,Z[GJIGHI/IG cocTaBa 4aCp 110 3a/JaHHbIM MAaCCOBBIM M 3apA10BbIM

qrcCjiaM U 110 ITOJOKCHHIO B _NISPUOINYECCKOM CHCTEME

biiemeHToB (MC — Xxumus). AHAIM3 WM3MEHEHHSI COCTaBa s/Ipa U

https://rosuchebnik.ru/mater
ial/elektronnye-
obrazovatelnye-resursy-po-
fizike/

CT'O ITOJIOXKCHHUS B HGDHOHHHCCKOﬁ CUCTEMC IIPpHU a-paarOaKTHBHOCTHU

(MC — xumusi).

ccrenoBadne TPEKOB  a-YaCTHIL

10 TOTOBBIM (hoTorpadusim

OOHapyXeHHE ¥ U3MEPEHUE PAIUAIMOHHOTO (DOHA C TIOMOIIBIO
JIO3UMETpPA, OIEHKA €r0 MHTEHCUBHOCTH. AHAIN3 OMOJIOTHYEeCKIX
W3MEHCHHI, IIPOUCXOISIIUX 0T ICHCTBHEM PATOAKTUBHBIX
n3ilydeHul. Mcnonb3oBaHue paiioaKTUBHBIX U3IIy4EHU! B
menuuuHe (MC-Ouomnorus). JlefcTBrs M3Ty4eHHId Ha KUBBIC

OpraHu3MBblI.



https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/

S nepHble peakuuun
(7 9)

SnepHble peakuuu.
3aKOHBI COXPaHEHUsI
3apsiJ0BOTO U MACCOBBIX
yuces. DHEeprust CBA3U
aTOMHBIX sifep. Peakuun

CHUHTE3a U ACTICHUSA AO€P.

Hcrounuk sHeprun
CoiHna u 3B€31.
SnepHast SHepreTuka.

Penrenue 3aa4 ¢ MCOOJIb30BaHHUEM 3aKOHA COXPAHCHUS
3apAA0BbIX U MAaCCOBBIX YHUCCII HA ONPEACIICHUE PE3YIbTAaTOB

SJICPHBIX PEaKINi, aHAJIN3 BO3MOXKHOCTH WU
HEBO3MOXHOCTH s/iepHOU peakimu. OLEeHKa SHEPriH CBA3H
SJIEp C UCMOJIB30BaHUEM (POPMYIIbl DUHIITEHHA.
OO6cyxaeHne NepcrneKTUB UCII0Ib30BAHUS YIIPABIIAEMOIO
TEpPMOsIIEpHOTO cuHTe3a. OOCYXIECHHE TPEUMYIIECTB U
9KOJIOTUYECKUX MTPOOJIEM, CBA3aHHBIX C JepHON
sHepretuxoit (MC-skonorus)

http://archive.lseptember.ru/fiz/



http://infourok.ru/go.html?href=http%3A%2F%2Farchive.1september.ru%2Ffiz%2F

[ToBTOpUTENBEHO-0000MarOmKK MOTYIb (7 9)

Cucremaruzanus u
00001meHune
IPEAMETHOTO

coZiep KaHus 1
OIIBITA JIESITEbHOCTH
, IpUOOPETEHHOTO
IIPY U3YYEHHH BCETO
Kypca QHu3UKH.

Oo6o06menne coaepKanus
Ka)KJ0T'0 U3 OCHOBHBIX
paszenoB Kypca (pu3nKu:
MEXaHUYECKHE, TEIIOBBIE,
AJICKTPOMArHUTHEIE,
KBaHTOBBIE SIBJICHUS.
Hayunsblii MeTO1 TO3HAHUS
U €TO peanu3alus B
(bu3nIeCKuX
uccienoBanuax. Cesasb
(hM3UKH U COBPEMEHHBIX
TEXHOJIOI'HI B 001aCTH
nepeaadu nHGpopManuu,
SHEPreTHKE, TPAHCTIOPTE.

Brinonnenue yueOHBIX 3aJaHui, TPEOVIOMINX JEMOHCTPALIUN
KOMIICTEHTHOCTCH, XapaKTEePHU3VIONINX €CTCCTBEHHOHAYIHYIO
I'PaMOTHOCTE: MPUMEHECHHUS MTOJIYICHHBIX 3HAHUH JIJISI HAYIHOTI'O
00bACHEeHN PU3NUECKUX SIBICHUH B OKPYXKAIOIIEH IPUPOAE U
IIOBCEIHEBHOM JKU3HU, a TAKKE BBISABJICHUS OCHOB psJia
COBPEMEHHBIX TEXHOJOTHI; TPUMEHEHUE OCBOCHHBIX
AKCIIEPUMEHTAJILHBIX YMEHUMN ISl KICCIIeIOBAaHUS (PU3NUECKUX
SIBJIEHUI, B TOM YHCJIE JJI IPOBEPKU TUITOTE3 U BBISBJICHUS
3aKOHOMEpHOCTEH. Perenne pacué€THbIX 3a/1a4, B TOM YHCIIE
MIPEITOJIATAOIINX UCTIOIh30BaHUE (PH3UICCKON MOJICITH U
OCHOBaHHBIX Ha COACPKAHUH PA3IUYHBIX Pa3AesioB Kypca (PU3UKH.
BrInmosiHEHNE M 3aIITMTa TPYIIHOBLIX MW HHAWBUAYAJIHHBIX IPOCKTOB,

CBA3AHHBIX C COACPKAHHUECM KypCa (bI/I3I/IKI/I.

http://college.ru/fizika
/



http://college.ru/fizika/
http://college.ru/fizika/
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