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[NOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma no yueOHomy npeamety «Dusmkay pazpaboTaHa Ha OCHOBE JJOKYMEHTOB!
®denepanbHoro 3akona «O6 obpazoBanuu B Poccutickoit denepanum» ot 29 nexadbps 2012 r. Ne
273-D3;

denepadbHOTO  TOCYAAPCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApTa OCHOBHOTO — OOIIETO
o0pa3oBaHus, YTBEPXKICHHBIM npukazoM MunucrepcTBa npocsenienus Poccuiickoit @enepauuu ot
31.05.2021 Ne 287 (manee — @I'OC OO0 mnst V-IX kmaccoB 00pa3oBaTebHBIX OpraHU3aIni);

[opsiaka opraHM3alMy M OCYIIECTBICHUS 00pa30BaTENbHON JEATEIBHOCTU 1O OCHOBHBIM
001eo0pa3oBaTeibHBIM TIPOrpaMMaM — 00pa30BaTeIbHBIM IPOTpaMMaM HadaJIbHOTO OOIIero,
OCHOBHOTO OOIIEro M CpeaHero oOIiero oopa3oBaHMs, YTBEP)KICHHbBIM MpukazoM MUHHCTEPCTBA
npocernieHus: Poccutickoit ®eaeparuu ot 22.03.2021 Ne 115;

denepadbHOrO MEpevHs Y4eOHHKOB, PEKOMEHAYEMbIX K HCIOJIB30BAHUIO MPH peaTH3aluu
HMMEIOIUX TOCYAApCTBEHHYIO aKKpeIuTallio 00pa3oBaTENbHBIX MPOrpaMM HadalibHOTO OOILEero,
OCHOBHOTO 0011IeT0, CpeHero odmiero 00pa3oBaHus;

[lepeuns opranuzaiuii, OCyImEeCTBISIOMINX BBITYCK YU€OHBIX TOCOOMIA, KOTOpPBIE TOMYCKAIOTCS K
WCTIOJIB30BAHUIO TPH pean3alliil MUMEIOLINX TOCYJapCTBEHHYIO aKKpEAMTAIMI0 00pa30BaTEIbHBIX
MIpPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETo, CpeIHero ooiero o0pa3oBaHusi, yTBEPKICHHOTO
npuka3oM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit ®deneparun ot 09.06.2016 Ne 699;

CaHUTapHO-’MIUEMUOJIOTHUYECKUE TpeOOBaHUS K YCIOBUSIM M OpraHU3aluud  O0y4eHHUs
B 00meo0pa3oBaTeNbHBIX  YUYPEXKACHUSX,  YTBEpXKIEHHBIE  IIOCTAaHOBIECHHEM [ JIaBHOTO
rocyaapcTBEHHOTO caHuTapHoro Bpauda Poccwuiickoit ®enepanuu ot 28.09.2020 Ne 28 (mamee —
CanlluH 2.4.3648-20);

Canurapupix npasui U HopMm CanlluH 1.2.3685-21 «'urnennyeckre HOpMaTUBBI M TPEOOBAHUS
K obecrieueHnto 0e30nmacHOCTH U (M) OE3BPEIHOCTH I 4elloBeKa (PaKTOPOB Cpeabl OOUTaHUS,
YTBEPKACHHBII IMOCTaHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOIO CaHUTapHOro Bpauya Poccuiickoit
®eneparuu ot 28.01.2021 Ne2(nanee — CanlluH 1.2.3685-21);

[TpumepHOi pabodeil mporpaMMbl OCHOBHOTO oOmiero obpaszoBanus «Dwusukay, 0a30BbIiA
ypOBeHb, i1 7-9 kimaccoB oOpa3oBaTelbHBIX opranu3anuii. OmodpeHa pemeHuem (eaepanbHOro
y4eOHO-METOHUECKOr0 00BEAMHEHHS 10 001IeMy 00pa3oBaHuio, mpotokoi 3/12 ot 27.09.2021r;

[Iporpamma BocnuTanus MyHHIMIATBHOTO Ka3€HHOTO 00IIe00pa30BaTEIBHOTO YUPEKICHHS

«["yceBckas ocHOBHas 0011e00pa3oBaTeIbHas IIKOIa»



OBILIAA XAPAKTEPUCTUKA YYEBHOTI' O ITPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpasyromuii 1 €CTeCTBEHHO-HAayYHbIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOLECCOB U SIBJICHUH, H3y4aeMbIX XHMHEH,
Ouosioruei, actpoHoMuen u pusmdeckoi reorpadueii. dusmka — 3TO MPEIMET, KOTOPHIH HE TOJIBKO
BHOCHUT OCHOBHOW BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, HO M NIpPEAOCTaBisieT Hauboiee
sICHbIE 00pa3lbl IPUMEHEHUSI HAy4HOrO0 METOJa MO3HAHUA, T. €. croco0a MOJy4YeHHs! TOCTOBEPHBIX
3HaHuii 0 mupe. Hakonemn, ¢usmka — 3TO mpeaMer, KOTOPBIA Hapsay C JPYTMMH €CTECTBEHHO-
HAyYHBIMH TIpEMETaMHU JOJDKEH JaTh IIKOJIBHUKAM TIPE/ICTABICHHE 00 YBIEKATEIHbHOCTH HAYYHOTO
WCCIICZIOBAHUS U PAJIOCTH CAMOCTOATEIBHOTO OTKPBITHS HOBOTO 3HAHMUS.

Opna U3 rnaBHBIX 337ja4 PU3NYECKOro 00pa30BaHMs B CTPYKTYpe 00IIEero oOpa3oBaHUs COCTOUT
B (OPMHUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe y OCHOBHOM Macchl
oOydJaronuxcsi, KOTOpble B JajdbHEHIIEeM OyAyT 3aHATHI B CaMbIX pa3HOOOpas3HbIX cdepax
nesTenbHOCTH. HOo He MeHee BakHOW 3ajaueil sIBISCTCS BBISBICHHWE M IOJrOTOBKA TaJIAHTIUBBIX
MOJIOJIBIX JIFOJICH JIJISl TIPOJIOJDKEHMsI 00pa30BaHMsl M JaJIbHEHIIeH mpodecCuoHaTbHOW AeSATEILHOCTH B
00JIaCTH €CTECTBEHHO-HAYYHBIX UCCIICOBAHUM U CO3IaHUM HOBBIX TeXHOJIOTHH. COrflacHO MPUHATOMY
B MEXIYHapOJIHOM coo0IiecTBe omnpeneneHuio, «EcTecTBeHHO-HayyHasi TpPaMOTHOCTb - 3TO
CIOCOOHOCTh Y€JIOBEKA 3aHMMATh aKTHBHYIO T'PaKJAHCKYIO MO3UIMIO MO OOLIECTBEHHO 3HAYMMBIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €ro FTOTOBHOCTbh MHTEPECOBATHCS €CTECTBEHHO-
HayYHBIMH HJesMU. HaydHO IpaMOTHBIM 4YeIOBEK CTPEMHTCS Y4acTBOBATh B apryMEHTHPOBAHHOM
00CYXXJIEHUH MPOOJIEM, OTHOCSIIHUXCS K €CTECTBEHHBIM HayKaM M TEXHOJOTHSM, YTO TpeOyeT OT Hero
CIEAYIOIIMX KOMIIETEHTHOCTEM :

— Hay4yHO OOBSCHATH SIBJICHMUS,
— OLEHHUBATh M IOHUMATh OCOOCHHOCTH HaY4YHOT'O UCCIICIOBAHMS,
— HUHTEPIPETHPOBATh JaHHBIEC U UCII0JIb30BATh HAyYHBIE JOKA3aTEIbCTBA AJISl IOJYyYESHUS BBIBOJOBY.

N3yuenne pus3uku cnocoOHO BHECTH pellalouii BKIaa B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH O0YyYarOIIMXCS.

HEJIM U3YUEHMA YUEBHOI'O IIPEAMETA «®U3NUKA»

Henu n3yuenust pU3MKM Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus omnpeesneHs B Konuenmm
npenojaBaHusi ydeOHoro mnpeamera «@Pusuka» B 00pa3oBaTelbHBIX OpraHuzauusx Poccuiickoit
@enepanuy, peanu3ylONMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBI,  YTBEPKACHHOM
pemenueM Komnernn MunuctepctBa npocsemienus Poccutickoii deneparuu, mpoTokoia oT 3 nexadps
2019 r. Ne [IK-4BH.

Henu nzydyenus Guszmku:

— mpuoOpeTeHHe MHTEepeca W CTPEeMJICHHS OOYYalOUIMXCs K HAYYHOMY H3YYCHHIO MPHUPOJIBI,
pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE INPEJICTaBICHUI O HAyYHOM METOJIe MO3HAHUSA U (HOPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSIM;

—  (opMupoBaHHEe HAYYHOTO MUPOBO33PEHHS KaK pe3yibTaTa U3yueHHUs] OCHOB CTPOCHUS MaTepHH U
(byHIaMEHTaNbHBIX 3aKOHOB (DU3HKHU;

— (opmupoBanue npeAcTaBICHUN 0 POK (PU3UKH IJIs1 Pa3BUTHA IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

— pa3BUTHE NPEJCTaBICHUM O BO3MOXKHBIX cdepax Oyaymell mnpodeccuoHaibHON
NesITeTIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, TOATOTOBKA K JIalbHEHIIEMY O0YUEHHUIO B 3TOM HaIpaBJICHUU.

JlocTmkenne 3TUX 1esieil Ha ypoBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHMs 00eCIeunBaeTCs
pelIeHHEeM CIIEYIOIINX 3a/1ay:

— TnpuoOpeTeHrne 3HAHWK O JUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSIX;

- nproOpeTeHne YMEHHI ONMCHIBATH U OOBACHATH (PU3MUECKHE SIBICHHS C MCIOJIB30BAHUEM
MOJIYYEHHBIX 3HAHUMH;

— OCBOEHHME METOJIOB PEIICHHS IPOCTEUIIINX PACUETHBIX 33124 C HCITOJIb30BaHHEM (DU3MUECKUX
MoJiesiel, TBOPUECKUX U NMTPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

— pa3BHUTHE yMEHHWI HAOJIOJAaTh MPUPOIHBIC SBICHUS W BBIIOJIHITH OMBITHI, JaOOpaTOpPHBIE
paboThI U HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMS C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX TPHOOPOB;

—  OCBOEHHME MpPHEMOB paboThl c uHPopManueil (U3NUECKOro CcoAepk aHUs, BKIOYas
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MHPOPMALIMIO O COBPEMEHHBIX JOCTIXKEHMAX (U3MKKM; aHaTU3 M KPUTUYECKOE OlIEHUBaHHE
uH(pOopMalnu;

— 3HAKOMCTBO €O cepamu NMpodhecCHOHAIBHON AEATEIbHOCTH, CBSI3aHHBIMU C (PU3HKOH, U
COBPEMEHHBIMU TEXHOJIOIMSAMHU, OCHOBAHHBIMH Ha JIOCTHKEHUAX (PU3NUECKON HAYKH.

MECTO YUEBHOI'O [IPEAMETA «®U31KA» B YHEBHOM IUIAHE
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBiusercs 00g3aTENbHBIM MPEIMETOM Ha YpPOBHE
OCHOBHOTO 001mIero ooOpasoBanusi. J[aHHas mporpaMma mpeaycMaTpUBaeT H3y4YeHHE (PU3UKU Ha
0a30BoM ypoBHE B 00beMe 238 4 3a Tpu roja oOydeHus mo 2 4 B HeJIeno B 7 U § Kiiaccax v 1o 3 4 B
Henenmo B 9 kiacce. B TemaTHyecKoM IJIAaHMPOBAHUM 71 7 M 8 KIIACCOB IMPEIIOJIAraeTcsi pe3epB
BPEMEHH, KOTOPBI YYHTEIh MOXET HCIOIB30BaTh IO CBOEMY YCMOTpeHHIO, a B 9 kiacce —
MTOBTOPUTEITEHO-0000IIAFOIINI MOTYITb.

COHAEPXAHUE YYEBHOI'O ITPEJMETA «®U3UKA»

7 KJIIACC

Pa3nes 1. ®u3nka u e¢ poJib B NO3HAHUHU OKPY:KAKIIEro MUpPa

®duznka — Hayka o npupoje. SBiaeHust npupoabl (MC"). ®usnueckre sSBICHHS: MEXaHIUCCKUE,
TEIUIOBbIE, 3JICKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHBL. M3mepenue ¢usnyeckux BenuuuH. Dusnyeckue MmpUOOPHI.
[TorpemHocTh M13MepeHnid. MexxayHapoaHas CUCTEMa €UHUIL.

Kak ¢usmuka u npyrue ecrecTBeHHbIE HAyKH M3y4daloT MPUPOAY. EcTecTBEeHHO-HAYyUHBIM METO
MO3HAHUS: HAOJIOJEHNE, MOCTAHOBKAa HAYYHOIO BOIPOCA, BBIABMIKEHHE THIIOTE3, SKCIEPUMEHT I10
MpPOBEpKE THUIIOTE3, OOBACHEHWE HaOmomaeMoro sieHus. Omnucanne QU3NYECKUX SBICHUH C
HOMOIIBIO MOJICIIEN.

Hemoncmpayuu
1. MexaHudeckue, TETUIOBBIE, JIEKTPUIECKHUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2.  @wusuyeckue MpUOOPHI U MPOLEAYpa MPSMbIX U3MEPEHUIN aHATIOTOBBIM U IIU(PPOBBIM TPHOOPOM.
Jlabopamopusie pabomot u onvimul

Omnpenenenue 1EHBI ASNEHUS Kbl K3MEPUTEILHOTO MpUdopa.

N3mepeHne paccTosiHUM.

N3mepenue o0beMa KUAKOCTH U TBEPAOIO TeEA.

OnpeneneHue pa3MepoB MajbIX TEI.

H3mepenue temnepatypsl Ipu MOMOIIIH KHIKOCTHOTO TEPMOMETPA U JATUHKA TEMIIEPATypPhI.
[IpoBenenue wuccienoBaHus MO MPOBEPKE TMIIOTE3bI: NaJbHOCTH IMOJIETA IIAPHKA, MMYIIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBEIEHUs 0 CTPOCHHH BellecTBa

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKA3bIBAIOIINE JTUCKPETHOE
CTpOEHHE BEIECTBA.

JBwxenue yactuil BemecTBa. CBs3b CKOPOCTH JABMKEHHUSI YACTHUIl C  TEMIIEpaTypoil.
bpoyHoBckoe nBmwkenue, auddys3us. BzaumomeilcTBHE UYACTHII BEIIECTBA: TMPUTSHKCHHE W
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOSHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAITMUYECKHX )
Ten. B3auMoCBsI3b MEXly CBOMCTBaMM BEIECTB B Pa3HBIX arperaTHBIX COCTOSHUSIX W MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu
1.  HaGmromenune 6pOoyHOBCKOTO ABUKCHUSI.

Hab6monenue nuddysun.

Habmtonenue siBineHuid, OObACHSIONINXCS MPUTSKEHUEM WM OTTAJIKWBaHUEM YaCTHUI] BEIIeCTBA.

Jlabopamopnwvie padomut u onvimuol
1. Onenka nuaMeTrpa aToMa METOJIOM psAI0B (C UCOIb30BaHUEM (GoTorpaduii).

OnbITHI IO HAOJIOIEHHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B.
OnbITHI 110 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHne U B3aUMO/IeiiCTBHE TeJl

AN

T MC — 3neMeHTbI cofiep>kanms, BKIOUatoLLMe MEXTPeMETHbIE CBS3M, KOTOpPbIe NoAPOGHeE PacKpbIThl B TEMaTUUECKOM NNaHUPOBaHMUM.
34ech v fanee NpUBOAMTCS PACLUMPEHHbIN NepeyeHb 1abopaTopHbIX PaboT 1 OMbITOB, U3 KOTOPOrO YUUTENb AENaeT BbIGop Mo CBOEMy YCMOTpe-
HUIO U C YYETOM CMIMCKA SKCMEPUMEHTASbHBIX 3a4aHUM, npeanaraeMbix B pamkax O no duamke.
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Mexannueckoe aBukeHue. PaBHOMepHOe M HepaBHOMepHoe aBmxkeHue. Ckopoctb. Cpennss
CKOPOCTh IPX HEPABHOMEPHOM JIB)KEHUH. PacueT myTH u BpeMeHU IBUKEHUSI.

SIBnenne uHepuuu. 3aKOH MHEpUUH. B3auMozeicTBue Tell Kak NPUYMHA U3MEHEHMSI CKOPOCTH
JNBUKEHUs Tesl. Macca kak mepa MHepTHOCTH Teia. [InmoTHocTe BemecTBa. CBA3b IUIOTHOCTH C KOJIM-
YEeCTBOM MOJICKYJI B €IMHHIIE 00BEMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumopeictus Ten. Cuia ynpyroctd M 3akoH ['yka. M3mepenue
CHWJIBI C TIOMOILBIO IMHAMOMETpA. SIBlIEHUE TATOTEHUS U cuila TshkecTH. Cuita TSHKECTH Ha IPYrux Iia-
Herax (MC). Bec Ttenma. HeecomocTh. CroxkeHHE CHJI, HANpaBiICHHBIX 110 OJHOM MPSAMOIL.
PaBHogeiicTByromas cwil. Cuna tpenus. TpeHue ckoybXeHHUsl U TpeHue Mokos. TpeHue B npupoae u
texuuke (MC).

Hemoncmpayuu

HabutoieHne MexaHn4ecKoro JBUKEHHUS Tea.

N3mepenune ckopocTy NpsIMOIMHENHOTO IBUKEHHUS.

Hab6nronenue siBneHus UHEPITUN.

HaGnronenne u3MeHeHus CKOpOCTH NP B3aUMOACHCTBUH Tell.

CpaBHeHHE Macc IO B3aUMOJEHCTBHIO TEI.

CrnoskeHue cuil, HallpaBJIEHHBIX 110 OJHOM MPSAMOIA.

Jlabopamopusie pabomot u onvimul

1. OmnpeneneHne CKOPOCTM pPaBHOMEPHOIO JBWXKEHMsA  (IIapuka B JKUJIKOCTH, MOJENU
AJIEKTPUIECKOTO aBTOMOOWJIS U T. TI.).

2. OmpeneneHue cpeHeil CKOPOCTH CKOJBKEHUS OpyCcKa MM IapUKa 110 HAKJIOHHOW TJIOCKOCTH.

3.  OmnpeneneHue MIOTHOCTH TBEPIOTO TEJIA.

4.  OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbkeHus (nedopmanuu) MPYXKHHBI — OT
MPUIIOKEHHOMN CHJIBI.

5.  OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT CUIIbI JaBICHUS U
XapakTepa CONMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, JKUKOCTEl U ra3oB

Jasnenne. CrnocoObl yMEHbIIEHHS M yBeJIWYeHHUs NaBieHus. JlaBieHue raza. 3aBHUCHMOCTH
JIaBJIEHUS Ta3a OT 00b&Ma, TeMrepaTypbl. llepenavya naBiaeHUS TBEPABIMU TelaMH, XHJIKOCTSIMHU U
razamu. 3akoH [lackans. [IlneBMaTnueckne MaluHbl. 3aBUCUMOCTD JAAaBJICHUS KUJIKOCTH OT TNIyOUHBI.
I'mapocratuueckuit mapanokc. Coobmaromyecs cocyasl. [ uapaBinyeckie MEXaHU3MBI.

ATtmocdepa 3emin u atMocepHoe AaBieHue. [IpuunHbl cylecTBOBaHMs BO3AYITHONW 000JI0YKH
3emmu. OmbeiTr Toppuyermnmu. W3MepeHue aTmochepHOro aaBieHHs. 3aBHCHUMOCTh aTMOC(HEPHOTO
JIaBJICHUSI OT BHICOTHI HAJl ypoBHEM Mopsi. [IprOops! 1ist u3MepeHust arMocepHOro JAaBJICHUS.

JleiicTBHE JKUAKOCTH U ra3a Ha MOIPYKEHHOE B HUX TeJ0. BelTankuBaromas (apXxumMea0Ba) cuia.
3akoH Apxumena. [lnaBanue ten. Bo3nyxomniaBaHue.

Hemoncmpayuu

3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPATYPHI.

[lepenaya 1aBaeHUs KUAKOCTHIO U Ta30M.

Coobmmaronumecs: cocybl.

I'mppasinueckuii mpecc.

[TposiBnenue neiicTBrs aTMOCGHEPHOTO AABICHHUS.

3aBUCUMOCTbH BBITAJIKUBAIOIIECH CHUJIBI OT 00bEMa MOTPYKEHHON YacTH Tela U TUIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BRITAIIKMBAIOILIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8.  VYcioBue IIaBaHUs TEJ: IJIABAHWE WJIM MOTPYKEHHUE T€J B 3aBUCUMOCTU OT COOTHOIIECHUS
IJIOTHOCTEH TENa U )KUJIKOCTH.

Jlabopamopusie pabomot u onvimul
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOIE OT 00bEMa NOTPY>KEHHOH B KHMJIKOCTh YacTH Teja.
2. OmnpeneneHre BITAIKUBAIOMICH CUITbI, IEHCTBYIOIIEH HA TEIO, OIPYKEHHOE B )KUIKOCTb.

3.  IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBI, JEHCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT
Macchl Tena.

4.  OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BEMa MOTPY>KEHHOM B KUAKOCTh YaCTH TENA U OT TUIOTHOCTHU KHUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM  KOHCTPYMPOBAaHUE JIOJKM M  ONpEIENIeHUuE  e¢
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IPy30MObEMHOCTH.

Pa3nea 5. PaGoTa m MOIHOCTH. JHeprust

Mexannyeckasi pabota. MOIIHOCTb.

[IpocThle MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecHs pbluara.
[IpumeHeHue mpaBuiIa paBHOBECHUS pblyara K O1oky. «3omotoe mpaBmio» mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckast u noreHuuanbHas s1eprus. [IpeBpaiienue oHoro Buaa
MEXaHUYECKOW IHEPTUU B APYTroid. 3aKOH COXpaHEHHUs SHEPTUM B MEXaHHKE.

Hemoncmpayuu
1. [Ipumepsl mpOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimaol
1. Ompenenenue pabOTHI CHUJIBI TPEHHS MPH PABHOMEPHOM JBIDKEHHUU TeJla 1O TOPU30HTAIBHOU
MMOBEPXHOCTH.

2.  HccrnenoBaHue yclioBUM PaBHOBECHUS pblUara.
3.  M3mepenne KII/I HakJIOHHOM IJIOCKOCTH.
4. HM3yuenume 3aKkoHa COXpaHEHHS] MEXaHHUECKOU YHEPTHUH.

8 KUIACC

Pa3nen 6. TenJioBble siBJIEHUSI

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKOM TEOpHHM CTpPOEHMs BemiecTBa. Macca u
pasmepsl aTOMOB U MOJIEKYJ. OMBITBL, MOATBEP)KIAIOIINE OCHOBHBIC IOJIOKEHUS MOJEKYISIPHO-
KUHETHUYECKOU TEOpHUHU.

Mopenu TBEPIOTO, XKUAKOTO W Ta3000pa3HOrO COCTOSHUW BemecTBa. Kpuctammmdeckue u
amop¢ubie Tena. OOBSICHEHHE CBOMCTB Ta30B, JKUIKOCTEH M TBEPABIX TENl HAa OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KHUHETUYECKOU Teopun. CMaunBaHUe W KaWUIAPHBIC SBICHUS. TeII0OBO€ paclIMpeHHe
U CXKaTHe.

Temmepatypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JIBFKCHHSI YACTHIL.

Buytpennsis osHeprusi. CrnocoObl HM3MEHEHHs] BHYTPEHHEH OSHepruu: Teruionepesadya |
COBEpIIIeHHE padOThl. BHbI TeIonepenauu: TEIIONPOBOIHOCT, KOHBEKIIHS, U3TyUYCHHE.

KonuuectBo TermnoTel. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMEeH U TeIIoBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOro OaiaHca.

[InaBneHue u oOTBepleBaHUE KPUCTAIUIMUYECKUX BEIIECTB. YIEJbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u  koHaeHcammsa. Mcmapenme (MC). Kunenwe. VYaenpHass — TeruioTa
napooOpazoBaHus. 3aBUCHMOCTh TEMIIEPATypbl KUIEHHUS OT aTMoc(hepHOro naBieHHs. BriakHOCTh
BO3/IyXa.

DHeprus TOIIUBA. Y IebHas TEII0Ta CropaHusl.

[TpuHIMTIEL paboTh! TetIoBbIX apurareneid. KIIJ[ remmoBoro nurarens. TenmoBsie NBUTAaTeId U
3ammmTa okpysxarouieit cpeast (MC).

3aK0H COXpaHEHUs U MPEBPaIlEHUs YHEPTUH B TEIIOBBIX Tporieccax (MC).
Hemoncmpayuu
Hab6nronenne 6poyHOBCKOTO IBHKCHHS.
Ha6monenue nuddysun.
Habmronenue siBieHuii cMauuBaHUS U KalTWJUISIPHBIX SBJICHUH.
HabGroieHre TeTioBoro pacmpeHus Tel.
V3MeHeHue naBieHus ra3a npu U3MEHEHUH 00bEéMa U HarpEeBaHUU M OXJIAKICHHH.
[IpaBuna n3aMepeHus TeMrepaTypsl.
Buns! Terionepenaym.
OxJnaxaeHne Ipu COBEPIICHUU pabOTHI.
HarpeBanue npu coBepiieHnr paboThl BHEIIHUMU CHIIAMHU.
CpaBHeHuE TEIII0EMKOCTEN pa3InYHbIX BELIECTB.
HaGmronenue kumeHusl.
HabGuroieHre ocTOsTHCTBA TEMIIEPATYPHI MIPH MJIABICHHH.
Monenu TerIoBBIX IBUTATEIIEH.
Jlabopamopusie pabomout u onvimul
1. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYISPHOTO IPUTSKEHUSI.
2. OmnbITHI 1O BBIPALIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIJIM caxapa.
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3. OmnbITbI 10 HAOJIIOIEHUIO TEIIOBOIO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEP/BIX TEN.

4.  OmnpeneneHnue gaBJIeHUS BO3/lyXa B OaJUIOHE IINPHUIIA.

5. OmbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WU
OXJIAKICHHUSL.

6. IlpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA XKHUJIKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIIepaTyphl.

7. HaOmionenue m3MeHEHMsT BHYTPEHHEH SHEPrHM Teja B pe3ylbTaTe TeIvionepenadyd u padoTbl
BHELITHUX CHUII.

8. HccnenoBaHue sSIBICHUS TEIIIOOOMEHA IIPU CMELIMBAHUYU XOJIOJHON U TOPSUYEHi BOBI.

9. OmpeneneHue KoIMYECTBA TEIJIOTHI, MOJIYYEHHOIO BOAOH MpHU TEMJI000MEHE C HAarpeThiM
METAJNINYECKUM LIMJIUHAPOM.

10. OnpeneneHue yaeabHOW TEINIOEMKOCTH BEIIECTBA.
11. HccnepoBanue npornecca ucnapeHusl.

12. OrnpenesieHue OTHOCUTENIBHOM BIIaXKHOCTH BO3/yXa.
13. OHpCIIeJIeHI/IC YI[GHBHOﬁ TCIJIOTHI IIaBJICHUA JIbJA.

Pa3nes 7. JinekTpuyeckue H MarHUTHbIe SIBJICHUS

OnekTpuzanus Tena. JIBa poja snMeKTpUYecKHUX 3apsiioB. B3aumopelcTBue 3apsiyKeHHBIX Te.
3akon Kynona (3aBUCHMOCTb CHJIBI B3aMMOJCHCTBUS 3apsyKEHHBIX TEJ OT BEJIMYHMHBI 3apsA0B U
PacCTOSHUS MEXy TEIAMH).

Onektpuyeckoe mnoje. Hanpsxk€HHOCTh aiekTpuueckoro moss. [IpuHIMN cynepno3uiuu
AJEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu sneKTpudecKkux 3apsioB. DJIEMEHTAPHBIA AJEKTpUdeckuil 3apan. CTpoeHue atoma.
[IpoBOIHMKY U TUAAEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOT0 3apsi/ia.

DJIEKTPUUYECKUIN TOK. Y CIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. VICTOYHUKH MTOCTOSIHHOTO
TOKa. JIeMCTBUS 3JEKTPUUYECKOr0 TOKa (TEIJIOBOE, XMMUYECKOE, MATHUTHOE). DIEKTPUUYECKUA TOK B
KHUJIKOCTSX U razax.

Onexrpuueckas nenb. Cuiia Toka. DieKTpuueckoe HanpskeHue. COlpoTUBIEHUE TPOBOJHUKA.
VYaenbHoe comnpoTuBieHue BemlecTBa. 3akoH Oma ana ywactka nenu. I[locnemoBarenbHoe U
HapajijiesIbHOE COEMHEHNE IPOBOHUKOB.

PabGorta u mMomHOCTh 3neKkTprudecKkoro Toka. 3akoH [[xoyns— JleHna. DieKTpuueckue e u
NOTpeOUTENH IIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe 3ambIkaHue.

[TocrostHHBIe MarHUTHL. B3anMoelicTBUE MOCTOSSHHBIX MarHUTOB. MaruHuTHoe 1moJie. MarHuTHoe
noJie 3eMJIM M €ro 3HadeHue I xKu3Hu Ha 3emie. OnbiT IpcTeaa. MarHuTHOE Mojie 3JEKTPUIECKOTo
ToKa. [[puMeHeHue 31eKTpOMaruuToB B TeXHUKE. JleficTBre MarHUTHOTO TOJIsl HA TIPOBOJIHUK C TOKOM.
DneKTpoABUTaTelb IOCTOSIHHOIO TOKa. VIcrosb30BaHME AJIEKTPOABHUrareiel B TEXHUYECKUX
yCTPOICTBAX M Ha TPAHCIIOPTE.

Oneitel  @apages.  SIBneHue  AIEeKTpOMAarHuTHOW — uHAyKuuu.  [IpaBuio Jlenna.
OnektporeHepatop. CrnocoObl MOMy4YeHUS  SJICKTPUUECKONM HSHEPruu. DIEKTPOCTAHIMHM  Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTUU.

Hemoncmpayuu

1. DlexkTpu3auus Te.

2. JIBa poJa dJIEKTPUYECKUX 3aps0B U B3aUMOJACHUCTBUE 3APSIKEHHBIX TEL.
3.  YCTpONCTBO M JEHCTBHE IIEKTPOCKOIA.

4.  DJEeKTpocTaTHYeCKass MHAYKIIHS.

5.  3aKOH COXPaHEHHS JIEKTPUUECKUX 3aPsIOB.

6. IIpoBOAHMKHU U TUAIEKTPUKH.

7. MopaenupoBaHHU€ CHIIOBBIX JIMHUH 3JIEKTPUUECKOTO TOJIS.
8.  McTOYHMKHU ITOCTOSTHHOT'O TOKA.

9.  JleHcTBUA 2IEKTPUYECKOIO TOKA.

10. DJIEKTPUUYECKHUH TOK B KUIKOCTH.

1. ["a30BbIit pa3ps.

12.  M3MmepeHue Cuiibl TOKa aMIIEpMETPOM.

13. M3MepeHue 3JIeKTPUYECKOro HaNPSKEHUS! BOJIBTMETPOM.
14. Peocrar u Mara3uH COnNpOTUBIICHUN.

15. BzamMopgeicTBHe MOCTOSHHBIX MAarHUTOB.



16. MoaennpoBaHre HEBO3MOKHOCTH PA3/AEIICHUS MTOJTOCOB MarHuTa.
17.  MonenupoBaHue MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.
18.  OmbIT DpcTena.
19. MarsuTtHoe 1oJsie ToKa. JJEKTPOMArHHUT.
20. /JlelicTBMEe MAarHUTHOIO MOJISI HA TPOBOJIHUK C TOKOM.
21.  OJEKTPOJBHUraTelb NOCTOSHHOIO TOKA.
22. HccrnenoBaHue sBICHUS 3JIEKTPOMArHUTHOW UHTYKLIUU.
23.  OmnbiTel Dapanes.
24. 3aBUCHMOCTb HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BOSHUKHOBEHHS.
25. OJEKTPOreHepaTop MOCTOSHHOIO TOKA.
Jlabopamopnuie pabomul u onvimaul
OnbIThI 10 HAOJIOICHUIO SJICKTPU3AIIUY TNl UHAYKIIUEH U MPU COMPUKOCHOBEHUH.
HccnepoBanue necTBUS 3JIEKTPUUECKOTO MOl HA MPOBOJIHUKYU U TUAJIEKTPUKH.
CoOopxka u mpoBepka padOTHI JIEKTPUUECKOM 1ETTH TOCTOSTHHOTO TOKA.
W3mepenue u peryaupoBaHue CUIIbI TOKA.
H3mepenne u perynmpoBaHne HAMPsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UAYLIETO YE€pPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3uCTOpa U HAIPSHKEHUS Ha pE3UCTOpE.
7. ONBITBI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOT'O COMPOTUBIICHHUS MTPOBOJIHUKA OT €Tr0
JUTMHBI, TUIOIIAIU TONEPEYHOT0 CEYEHUS U MaTepHala.
8. llpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUW TPU  TMOCIEAOBATEIBbHOM COEAUHEHUU JIBYX
PE3UCTOPOB.
9. llpoBepka npaBuiia AJist CUJIbI TOKA MIPU MAPAIIIETBHOM COSJUHEHUHN PE3UCTOPOB.
10. Omnpenenenne pabOTHI MEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
11.  OmpeneneHue MOIIHOCTH 3JIEKTPUYECKOI0 TOKA, BBIJIETIEMON HA PE3UCTOPE.
12. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILLETO YEPE3 JaMIIOUKY, OT HAIIPSKEHUs Ha HEN.
13. Omnpenenenue KII/I narpeBarens.
14. HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.
15. M3ydeHue MarHuTHOTO TOJISi TOCTOSTHHBIX MATHUTOB MPHU UX OOBEIUHEHUU U Pa3/ICICHIH.
16. HccnenoBanue AeiCTBUS IIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17.  OmbITBI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI B3aUMOJICUCTBUS KATYIIKH C TOKOM U MarHuTa
OT CHUJIbI TOKA M HaIlpaBJICHUsS TOKA B KaTYIIKE.
18. UM3yueHue AeHCTBUS MarHUTHOTO TOJI HA TPOBOIHUK C TOKOM.
19. KoHcTpynpoBaHue u u3yueHue padoThl SJEKTPOABUTATEIS.
20. M3mepenue KII/] anexTpoaBUraresbHON yCTaHOBKHU.
21.  OnbITEl MO KCCIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON MHAYKIIMHU: MCCIIEIOBAHUE N3MEHEHMI
3HAQYEHMS U HAMPABIICHUS] HHIIYKIIMOHHOTO TOKA.
9 KJIACC
Pa3pnen 8. Mexanuyeckue siBJIeHUS
Mexanuyeckoe naBwxkeHue. MarepuanbHas Touka. Cucrema orcuera. OTHOCUTEIBHOCTH
MEXaHUYECKOr0  JBWXKEHHs.  PaBHOMEpHOE  mpsMOJMHEWHOe  JBWKEeHHE.  HepaBHOMepHOE
npsMOJIMHEHOE JBHKeHUE. CpelHsAs 1 MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBHIKEHUH.
Yckopenne. PaBHOyckopeHHOE TpsimonimHelHOe nBmkeHHe. CBoOoaHOE maacHue. OMBITHI
lanunes.
PaBHOMEpHOE MBMXKEHHE 1TO OKpY)HOCTH. [lepron u wactota oOpamenus. JInHelHas U yrioBas
ckopocTu. LleHTpocTpeMuTenpbHoe yCKOPEHHUE.
[lepBbiit 3axkoH Hprorona. Bropo# 3axon Herorona. Tpernii 3akoH Herorona. IlpunHimn
CYIEPIO3HULIUU CUIIL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHUSI CKOJIBKEHUS, CHJIa TPEHHs MOKOS,
JIpYrUe BUIbl TPEHUSI.
Cuta TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHHe CBOOOIHOTO TajeHus. JBrkeHwue
wianet Bokpyr Comana (MC). IlepBas kocMuyeckas CKOpocTs. HeBecoMoCTh 1 mieperpys3Ku.
PaBHOBecue MarepuanbHOM TOUKH. AOCOTIOTHO TBEpAoe Teyo. PaBHOBecwe TBEPAOTO Tena C
3aKpeIICHHOM OChlO BpaiieHus. MomeHT cuibl. LIeHTp TsxecTu.
Nmnynec Tena. M3menenwe wummnynbca. Mmmynbc cuibl. 3aKOH COXpaHEHUS HMMITYIIbCA.
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PeaktuBHoe nBmxenue (MC).

Mexanunueckas paboTa U MOIIHOCTb. PaboTa cuil TSyKecTH, ynpyroctH, TpeHus. CBsi3b SHEpruu
u pabotsl. [loTeHumanpHas »Heprus Teja, MOAHATOrO HaJ| MOBEPXHOCTHIO 3eMiH. [loTeHumanbHas
SHeprus cxkatod npyxuHbl. Kunernueckass sHeprusi. Teopema O KHUHETHYECKOW SHEPruu. 3aKOH
COXPAaHEHUS MEXaHUUYECKOH SHEPTUH.

Hemoncmpayuu
1. HaOmionenue MexaHMUECKOTo ABM)KEHUS Tella OTHOCUTEIBFHO Pa3HBIX TEJ OTCUETA.
2.  CpaBHeHHEe MyTell U TPAEKTOPHM JBUKEHUS OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO PA3HBIX TEJ
OTCUeTa.
3. M3MmepeHune ckopocTu M YCKOPEHUS NPSIMOJIMHENHOTO ABMXKEHUS.
4. MHccnenoBanue Npu3HAKOB paBHOYCKOPEHHOIO JBUKCHHUS.
5.  HaGmronenue nBuxeHus Tena Mo OKPY>KHOCTH.
6. HabOmioneHne mMexaHMYECKUX SIBICHUM, MPOUCXOIAIUX B cucteMe orcuera «Tenexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUHM OTHOCUTEIHHO KaOUHEeTa (PU3UKH.
7. 3aBHCHMOCTb YCKOPEHHs Te€Ja OT MacChl Tejla U JEMCTBYIOLIEH Ha HETO CUJIBL.
8. HaOmionenue paBeHCTBa CHUJI IIPU B3aUMOAECUCTBUU TEll.
9. M3MeHeHue Beca Tea IpU YCKOPEHHOM JBUKCHUM.
10. llepegaya ummynbca npu B3aUMOJICHCTBUU TEIL.
1. [IpeoOpazoBaHus SHEPTUM MPU B3aUMOICHCTBUHU TEJI.
12. CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOICHCTBUU.
13. CoxpaHeHue nMIynbca Mpu a0COTIOTHO YIPYTrOM B3aUMOICHCTBHH.
14. HaOmronenue peakTHBHOTO JIBUYKEHUSI.
15.  CoxpaHeHue MeXaHH4eCKOI IHeprur Mpu CBOOOTHOM Ia/ICHUH.
16. CoxpaHEeHHE MEXaHUYECKOW YHEPTUU IIPU IBUKEHHUHU Teja MO ACHCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomul u onvimaul
1.  KoHctpynpoBaHue TpakTa JUisi pa3roHa U JajJbHEWUIIEro PABHOMEPHOI'O JABMKEHUS IIAPUKA WIH
TEJIEKKH.

2. Omnpenenenue cpeiHeld CKOPOCTH CKOJNBbKEHUS OpycKa WM JBIJKEHHUS LIapUKa MO HAaKIOHHOU
IIJIOCKOCTH.

3. OmnpeneneHue yCKOpeHus Tesa Py PaBHOYCKOPEHHOM JBUKEHUU 1O HAKIOHHOM TNIOCKOCTH.

4. MccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU MIPU PABHOYCKOPEHHOM JBIKEHUH 0€3 HayaabHOM
CKOPOCTH.

5. IIpoBepka runmoTesbl: eCiiy Ipy PaBHOYCKOPEHHOM JIBIKCHHH 0€3 Ha4aJIbHOW CKOPOCTH ITYTH
OTHOCATCS KaK psiJl HEYCTHBIX YHUCEIl, TO COOTBETCTBYIOIINE MPOMEKYTKU BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHHUS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOTO JJaBJICHMUSI.

7. Omnpenenenue KO3PPUIUEHTA TPEHUS CKOJIbKEHUS.

8. OmnpeneneHue )KECTKOCTHU NMPYKUHBL.

9. Omnpenenenue pabOTHI CUIIBI TPEHUSI TPU PABHOMEPHOM ABMXKEHUU TEJA MO TOPU30HTAIBHON
MTOBEPXHOCTH.

10. Omnpenenenuie paboOThI CUIIBI YIPYTOCTH IIPU MOABEME IPy3a ¢ UCIOIb30BAHHUEM HETIOABIKHOTO U
IIOJIBUJKHOTO OJIOKOB.

11.  M3yueHue 3aKkoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannuyeckue Ko1e0aHUs U BOJTHBI

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KoJeOaHUM: TMEpHoJ], YacToTa,
aMIuIMTya. MatemMmaTH4eCKU U IPYKUHHBIN MasTHUKU. [IpeBpalieHue sHepruu mnpu KosiedaTeIbHOM
JBUKEHUU.

3aryxaroiue konebanus. BeinyxkneHHsie kojaebanus. Pezonanc.

Mexannyeckne BoJIHbI. CBOMICTBA MEXaHWYECKHX BOJIH. [IpopoibHBIE M MONEpedHbIE BOJIHBI.
JUIHa BOJIHBI M CKOPOCTb €€ paclpocTpaHeHMsl. MexaHN4eCcKHe BOJIHBI B TBEPJOM Telle, celcMuye-
ckue BonHbl (MC).

3Byk. ['poMKOCTb 3ByKa U BbicOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByKk u yIbTpa3ByK.

Hemoncmpayuu
1. HaGnropenwe koneOaHuil TeI MO IEHCTBUEM CHIIBI TSKECTH U CHITBI YIIPYTOCTH.

2.  Habmionenue xonebanuii rpy3a Ha HUTH M Ha TIPYXKHUHE.
3. HaOmionenue BhIHYKIEHHBIX KOJIEOAHUI U pe30HaHCa.
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4.  PacmpoctpaneHnue mpoAoIbHBIX U MOMEPEYHBIX BOIH (HA MOJIEIHN).
HaGmroenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.
Jlabopamopusie pabomot u onvimul
Omnpenenenue 4acToThl U MEpHOa KOJIeOaHU MaTeMaTHYECKOTO MasiTHUKA.
OmnpeneneHue 4acToThl U epro/ia KojieOaHHil MPYKUHHOIO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH TIEpHO/a KOeOaHU MOBEIICHHOTO K HUTU TPy3a OT JIJTUHBI HUTH.
HccnenoBanme 3aBUCUMOCTH TIEpHO/Ia KOJICOAaHUN IPY)KMHHOTO MasiTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBHCUMOCTH MEPHOJIa KOJIeOaHHId Tpy3a, MOABEIICHHOTO K HUTH, OT MacChI Tpy3a.
OnpIThI, 1€MOHCTPUPYIOLINE 3aBUCUMOCTh NEpUOAa KOJeOaHUH MPY>KUHHOTO MasiTHUKA OT
MAacChI Tpy3a U JKECTKOCTH MPYKUHBIL.
7. M3mepenHue yckopeHusi CBOOOHOrO MaieHusl.
Pa3nen 10. DiiekTpoMarHuTHOE MoJI€e ¥ 3J1€eKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHUTHOE TI0JI€. DJIEKTPOMArHUTHBIE BOJIHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana >meKTpOMarHUTHBIX BOJIH. Vcmonbp30BaHUE SJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.
DneKTpoMaruuTHas mpupoza ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu
1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomovt u onvimul
1. V3ydyeHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TTOMOIIBIO MOOUIEHOTO Tele(oHa.
Paznen 11. CBeToBbI€ SIBJIEHUA
JlyueBas mozens cBeta. Mcrounuku cBerta. [IpsimonnHeiiHOe pacripocTpaHeHHe CBeTa. 3aTMEHUs
Comnna u JIyasl. Otpakenne cBeta. [mockoe 3epkasno. 3aKoH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomieHusi cBeta. llomHOE BHyTpeHHEE OTpa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPEHHETO OTPAKEHHUS B ONITHYECKUX CBETOBOIAX.
JIunza. Xon myueit B nuH3e. OnTuyeckas cuctema Qoroanmapata, MUKPOCKONA U TEJIEeCKoIa
(MC). I'ma3 kak onTudeckas cucreMma. bim3opyKkoCcTh U 1albHO30PKOCTb.
Paznoxenue Genoro ceera B crmekTp. OmbiTel HploToHa. CroskeHHE CHEKTPATbHBIX IIBETOB.
Jucnepcus cBera.
Hemoncmpayuu
[IpsimosIMHEHOE PACTIPOCTPAHEHUE CBETA.
OtpaxeHue cBeTa.
[Tonmyuenue n3o0pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
ONTHYECKUN CBETOBO/I.
Xon tyueit B coOuparomieii JmH3e.
Xoq iy4yel B paccerBaronIe JIMH3E.
[Tony4yenne n300paxxeHnit ¢ TOMOILBIO JINH3.
[TpuaIMn KeicTBus oToanmapara, MUKpPOCKOIIAa U TEJIECKOTA.
Mogens rnasa.
Pa3noxxenue 6emoro cBera B CIEKTP.
[Tonmyuenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX 1[BETOB.
Jlabopamopnbvie pabomot u onvimaol
1. MccnepoBaHue 3aBUCUMOCTH yriia OTPa)KEHUSI CBETOBOTO JIyda OT yIJia MajeHHUs.
2. M3yueHue xapakTepHUCTUK N300paKEHUS MPEAMETA B IUIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCHMOCTH yIjla IPEJOMJIEHUSI CBETOBOIO Jiyda OT yIJa MaJeHUs Ha TPaHUIe
«BO3JTYyX—CTEKIIOM.
4.  Tomydenue n300pakeHUl C IIOMOIILI0 COOUPAIOICH JTUH3BI.
5.  OmpeneneHue POKYCHOTO PaCCTOSHUS M ONTHUECKON CHIIBI COOUPAIOIIEH JTMH3BL.
6.  OIBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. ONBITHI 110 BOCIIPHUITHIO 1IBETA MPEIMETOB MPHU UX HAOIIOIEHUU Yepe3 [IBETOBbIC (PUIBTPHIL.
Paszgen 12. KanroBble siBJIeHUS
Omneitel Pesepdopna u mmanerapHas monaens atoma. Mogens atoma bopa. Mcnyckanue u
HorJIoNIeHUe cBeTa aToMOM. KBaHThI. JInHEYaTsIe CIIEKTPBI.
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PannoaxktuBHOCTh. Anbda-, OeTa- U ramma-usznydenusi. Ctpoenue aromHoro siapa. Hykmonnas
MOJI€NIb aTOMHOT 0 sijipa. Y30TorBI.

PanuoaxtuBHbIe npeBpaienus. [leprnon nomypacnaaa aToMHBIX sSED.

SlnepHble peakiuu. 3aKOHbl COXPAHEHHUs 3apsS0BOIO M MACCOBOIO YHCEN. DHEPrusl CBSI3HU
aTOMHBIX saep. CBsi3p Maccel U 3Hepruu. Peakuuu cuHTe3a u neneHus saep. McrouHuku sHepruum
Comnna u 38e31 (MC).

Snepnas sHepreTuka. JlelicTBUS paJiMOaKTUBHBIX U3Ty4yeHHH Ha kuBble opranu3msl (MC).
Jemoncmpayuu
CrexTpsl U3ITy4EeHHS U MOTJIONICHUS.
CrieKTphl pa3IMyYHBIX ra30B.

CrnexTp Bogopoaa.
Habmtonenue TpekoB B kamepe Buiibcona.
PaboTa cueéTurKa HOHU3UPYIOIIUX U3TyUYSHHH.
Peructpanus n3inydeHus NpuUpOIHbIX MUHEPATIOB U IPOAYKTOB.

Jlabopamopnuie pabomul u onvimaol
Habnronenne CriionIHpIX ¥ TMHEHYAThIX CTIEKTPOB U3TYYCHUS.
HccnenoBanue TpeKOB: M3MEPEHHE YHEPTUU YACTULIBI [0 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenue paanoakTuBHOTo GoHa.

IHoBTOpHUTENBbHO-0000IAIOIIIMIA MOTY b

[ToBTOpHTENEHO-0000IIAIOIIIMIT MOAYIb TMpEIHA3HAYEH I CUCTEMATHU3alMH W 0000IIeHUs
IPEIMETHOTO COJEP)KAaHHUsI U OIBITA JIEATENBHOCTH, NMPHUOOPETEHHOrO IMPH H3YYEHUHM BCEro Kypca
¢bu3MkyM, a Takke i NOAroTOBKM K OCHOBHOMY TrOCYAapCTBEHHOMY 3K3aMEHy MO (HU3UKE s
o0yyaromuxcs, BEIOPAaBIIMX 3TOT YUEOHBIH MpeaMeT.

[Ipu u3yueHun JaHHOIO MOAYJS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUIbI I€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CIeunBaeTCs AOCTIKEHHUE NMPEIMETHBIX M METalpeIMETHbIX IJIaHUPYEMBbIX pe-
3y/nbTaToOB 00yueHus1, GOpMUPYETCS €CTECTBEHHO-HAYy4YHasi TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB
WCCIIEZIOBAHUS SIBJICHUI MPUPOJIBI M TEXHUKHU, OBJIA/ICHUE YMEHUAMHU OOBSACHATH (PU3MUECKUE SIBICHUS,
MIPUMEHSIS TOTy4YEeHHbIE 3HaHMsI, pelllaTh 3a7a4i, B TOM YHCJIe KaueCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIHATBHO NEATEIBbHOCTHBIM XapakTep JaHHOIO pasjeia peaau3yercs 3a CYET TOro, 4To
y4aliecs BBIITOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMpeJIaraeTcs:

. Ha OCHOBE IOJIyYCHHBIX 3HAHUH PAaClO3HABAaTh U HAYYHO OOBICHATH (PU3NUYECKHUE SBICHUS B
OKpY>Karolllel MpUpo/ie U TOBCETHEBHOM KU3HU;

. UCTOJIb30BaTh HAYYHbIE METOJbl MCCIEeNOBaHUS (DU3MUYECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKHU TUIOTE3 U MOTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

. OOBSICHATH Hay4yHBIE OCHOBBI HamOOJIee Ba)KHBIX JOCTH)KEHUIH COBPEMEHHBIX TEXHOJOTHIA,
HaIrpuMep, MPaKTUYECKOTO MCIOJIb30BAaHUS PA3JIUYHBIX UICTOYHUKOB SHEPIMU Ha OCHOBE 3aKOHA Ipe-
BpAIlICHUs] U COXPAHEHHUS BCEX U3BECTHBIX BH/I0OB DHEPTHUHU.

Kaxxgas u3 Tem gaHHOTO pasjesna BKIOYAeT IKCIEPUMEHTAIbHOE HCCe0BaHnEe 0000IIa0IIero
xapakrepa. Paznen 3aBepiiaercsi MpoBEIEHUEM JUATHOCTHUUYECKON M OLIEHOYHOM paboThl 3a Kypc Oc-
HOBHOM LIKOJIBI.
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INJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA YYEBHOI'O IPEIMETA

«®U3UKA» HA YPOBHE OCHOBHOTI'O OBHIETI'O OBPA3OBAHUS

Nzydenne ydebHoro mpeamera «@Du3uka» Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
JOJDKHO  00CCIeunBaTh JIOCTIDKEHUE  CIICIYIOIIUX  JIMYHOCTHBIX, METANpeAMETHBIX |
MIPEeIMETHBIX 00Pa30BATEIBHBIX PE3YIHTATOB.

JIMUHOCTHBLIE PE3VJIBTATHI

Ilampuomuueckoe éocnumanue:

— TIPOSIBJICHUE MHTEpPeca K MCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCHMCKOW (pu3nyeckoin
HAYKHU;
— IIEHHOCTHOE€ OTHOIICHHUE K IOCTHKEHUSM POCCUNUCKUX YUCHBIX-(DU3HKOB.

I'pasicoanckoe u Oyxo6HO-HPAGCHIBEHHOE 80CRUMAHUE:

— TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJEHUHU OOLIECTBEHHO3HAUYUMBIX U
ATHUYECKHX MPOOJIeM, CBI3aHHBIX C MPAKTHISCKUM MPUMEHEHUEM JTOCTIKEHUH (PU3UKU;

— OCO3HaHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B ACSITEIILHOCTH YYCHOTO.

Icmemuueckoe eocnumanue:

—  BOCIPHUATHE O3CTETHYCCKUX KadyecTB (PHM3MYECKOW HAyKH: e¢ TapMOHHYHOTO
MMOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUIHOCTH.

Ilennocmu nayunozo nosnanus:

— OCO3HaHUE LIEHHOCTU (PU3UYEeCKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOT UM, BaXKHEUILIEH COCTABIAIOIIEH KYIbTYPHI;

— pasBUTHE HAYYHOH TIOOO3HATENILHOCTH, WHTEpPEca K HCCIIeI0BATEIbCKOM
NeSITEIbHOCTH.

Dopmuposanue Kyibmypst 300pP06bs U IMOYUOHATLHOZ0 OJ1AZONOYUUA:

— OCO3HaHME LIEHHOCTH 0e30macHOro odpasa *HU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BAKHOCTH MIPABIII O€30MMACHOTO TIOBEICHUS HA TPAHCIIOPTE, HA JOPOTraX, C AIEKTPUICCKIM
U TEeTJIOBBIM 000PY/IOBaHUEM B IOMAIIHUX YCIOBUSIX;

—  chopMHUpPOBAaHHOCTh HaBbIKa peQUIeKCHH, MPHU3HAHUE CBOErO IMpaBa Ha OMIMOKY M
TaKOro e MpaBa y APyroro yejaoBeKa.

Tpyoosoe eocnumanue:

—  aKTHBHOE y4yacTHE B pELICHUHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH, IIKOJIBL,
ropojia, Kpasi) TEXHOJIOTHYECKON U COIMAIbHOW HANpPaBICHHOCTH, TPEOYIOIIUX B TOM YHUCIE H
(bu3nuecKux 3HaAHU;

— HHTEpEC K MPAKTUICCKOMY U3yICHHIO POPECCUH, CBSI3aHHBIX ¢ (DU3UKOM.

JKonozuueckoe eocnumanue:

— OpHUeHTalMs Ha MpUMEHEHWe (U3MYECKUX 3HAHWK IS pPEIIeHUs 3ajad B O0OJacTH
OKpYKarollel cpelibl, MIaHUPOBAHUS TMOCTYMKOB U OLIEHKH WX BO3MOXKHBIX MOCJIEICTBUN Jis
OKpY>Karolleu Cpeasl,

— OCO3HaHHE TTI00aIBHOr0 XapaKTepa SKOJIOrMUECKUX MPoOJIeM U MyTel X peleHusl.

Aoanmayua o00yuaouwe2oca K UIMEHAIOWUMCA YCA08UAM COUUAIbHOU U RPUPOOHOU
cpeovl:

—  mOTPeOHOCTH BO B3aMMOJICHCTBHUY TIPU BBITIOJTHEHUH HCCIICAOBAHUN U MTPOCKTOB
(bu3nyecKkoil HaMpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM APYTHUX;

— TIOBBIIICHHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUICCKYIO JIeATEITHHOCTH;

— noTpeOdHOCTh B (hOPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4Hclie (GOpMYyTUPOBATh UIEH,
TTOHSITHSI, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SBICHHUSIX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

— TUTAHHPOBAHHE CBOETO PA3BHUTHUS B IPUOOPETEHUN HOBBIX (PU3NICCKUX 3HAHMIA,

—  CTpeMJICHHE aHaJU3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U
9KOHOMHKH, B TOM YHUCJIC C UCTIOJIB30BAaHUEM (PU3NUYCCKUX 3HAHMIA,

— OIICHKa CBOMX JIEHCTBUUM C y4eTOM BIMSHHS Ha OKDPYKAIOIIYIO CpPEAy, BO3MOXKHBIX
IJI00aIBbHBIX TTOCJIEICTBUM.
METAIIPEJIMETHBIE PE3VYJIbTATDI
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YHuBepcaibHbIe IO3HABATEbHbIE 1€ CTBUA

ba3zoevie nocuueckue oeiicmeus:

— BBIABJIATH U XapaKTEPH30BaTh CYIIECTBEHHBIEC TPU3HAKUA OOBEKTOB (SIBIICHUH);

— YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK KJIaCCU(PUKAIINN, OCHOBAHUS JIJIST 0000IIECHUS
Y CPaBHEHHS,

—  BBIIBJISITh 3aKOHOMEPHOCTH W IMPOTHBOPEUYHS B pacCMAaTPUBAEMBIX (pakTax, TaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;

—  BBIABJIATh IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U IPU HU3YYEHUM (PU3UUECKHUX SIBICHUN U
MIPOLIECCOB; JIeNIaTh BHIBOJIBI C HCIIOIH30BAHUEM JIEYKTUBHBIX U WHAYKTHUBHBIX YMO3aKIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DU3MUECKUX BEJIUYUH;

—  CaMOCTOSITETIbHO BBIOMpPATh CHOCO0 peleHust yuyeOHOH (Hu3Mueckoil 3amaym (CpaBHEHHE
HECKOJIbKUX BapUaHTOB peIlIeHHUs, BHIOOp HamOojee MOAXOMASAIIEr0 C Y4eTOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHEB).

ba3zoevie uccnedosamenvckue oeiicmeusi:

— UCIOJB30BaTh BOIIPOCHI KaK MCCIEA0BATEIbCKIUI HHCTPYMEHT MMO3HAHUS;

— IPOBOJMUTH [0 CaMOCTOSITEIbHO COCTaBJICHHOMY TIUIAHY OIIBIT, HECJIOXKHBIN
(bu3HUeCKHil YKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PH3UIECKOTO SIBIICHUS;

— OIICHMBAaTh HAa TNPUMEHUMOCTH M JOCTOBEPHOCTh HH(OPMAIMIO, TOJYYEHHYIO B XOJ€
HCCIIEOBaHUS WU KCIIEPUMEHTA;

—  CaMOCTOSITENIbHO (OPMYIHUPOBAaTh OOOOIICHHST M BBIBOJBI 1O pe3yabTaTaM MPOBEICHHOTO
HAOJIFO/ICHUS, OTIBITA, UCCIICIOBAHHS,

— TPOTHO3MPOBATh BO3MOKHOE JalibHElIIee pa3BUTHE (PU3MUECKHX MPOLIECCOB, a TAKXKE
BBIJIBUTATh TIPE/IIOJIOKEHUsT 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paooma c ungpopmayuei:

— TPUMEHATH Pa3IMYHbIE METOAbI, HHCTPYMEHTBI W 3amlpOChl MPU TIOUCKE U OTOOpE
nH(pOpMalIUY WIH JaHHBIX C YYETOM IPEAIoKeHHOU yueOHOoM (pusnueckoi 3agauu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH UHPOPMAIUIO PA3ITUIHBIX
BUJIOB U (DOPM IpeCTaBICHUS;

—  CaMOCTOATENBHO BHIOMpATh ONTHUMANIbHYIO (OpPMY MpEACTaBICHHUS MHGOPMAIUH U
WUTIOCTPUPOBATH pellIaeMble 3a/1a4ll HECIOXKHBIMU CXEMaMHM, JuarpaMmmaMu, MHOM rpaukoil u
X KOMOMHAIUSMH.

YHuBepcajibHble KOMMYHUKATHBHbIE el CTBUS

Obwenue:

— B Xoe oOcyxXIeHusi y4yeOHOro marepuana, pe3ylbTaToB JIa0OpaTOPHBIX padOT U
MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbI M BBICKA3bIBaTh WJICH,
HaIllEJICHHBIC Ha PeIleHUE 3aa4u U MoJAiep:KaHue OIaroxenaTeIbHOCTH O0IIEeHNUS;

—  CONOCTaBJSTH CBOM CYXKICHHUS C CYXKICHUSIMH JPYTHX YYaCTHHUKOB JIMAJIOTa,

OoOHapyXHUBaTh pa3IU4Ke U CXOACTBO MO3UIIHII;

— BBIpAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHhMEHHBIX TEKCTaX;

— nyOJIMYHO  TMPEACTABIATH  PE3yAbTaThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OMbITa
(dKCTIepUMEHTAa, UCCIIeIOBAHMSI, IPOEKTA).

Coemecmnasn deamensHocms (COMpyoOHU4eCcmaeo):

— MOHUMATh W HCIIOJIH30BaTh MPEUMYINECTBA KOMAHJIHONW M WHIUBUIYaThHOU PabOTHI
MIPH PEIICHUN KOHKPETHON (U3NYECKOM MPOOIEMBL;

— MPUHUMATH TICJI COBMECTHOH JI€ATEIHHOCTH, OPraHW30BBIBATH JCHCTBHS IO €¢
JOCTHKEHHIO: PACTIPEIENATh PO, O0CYXKAAaTh MPOIECCHl U PE3yabTaThl COBMECTHOU PalOTHI;
000011aTh MHEHUST HECKOJIBKHX JTIOAEH;

— BBITMIOJHATH CBOIO 4acTh PabOThI, JOCTUras KayeCTBEHHOT'O pe3yjibTaTra MO CBOEMY
HAIPABJICHUIO W KOOPAWHHUPYS CBOM JICHCTBHUS C JIPYTUMH YICHAMH KOMAH/IbI,

— OLICHMBAaTh KA4eCTBO CBOEro BKJIaJa B OOIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITEIIEHO CPOPMYITHPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHSI.

YHuBepcaibHble peryJsiTUBHbIE 1eCTBUSA
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Camoopzanuzayusn:

—  BBIABIIATH POOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOMHUX JJIsl PEeIIeHUs
(bu3nYecKUX 3HAHUH;

— OpHCHTHPOBATBCS B PA3IMYHBIX TOJIXOJaX MPUHATHS pelIeHHd (MHIUBUIYAITBHOE,
MIPUHSITHE PEIICHUS B TPYIIIE, MPUHSATHE PEIICHUN TPYIIIOif);

—  CaMOCTOSITENIFHO COCTaBJISTh aJTOPUTM pemieHHs (U3MUeCKO 3aJaud WU TUIaHa
UCCIICIOBAHUSI €  Y4YCTOM HUMEIOIIUXCA PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTUPOBATH MIpe/ijlaraeéMble BApUaHThl PEeILICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (peghrexcus):

— J1aBaTh aJIEKBAaTHYIO OIICHKY CHUTYaI[UH U MIPEeAJiarath IiaH e¢ N3MEHEHUS;

— OOBACHATH MPHUYMHBI JOCTHKEHUS (HEIOCTH)KEHMS) pPe3y/lbTaTOB JEATEIbHOCTH, J1aBaTh
OLIEHKY PUOOPETCHHOMY OIIBITY;

— BHOCHUTbH KOPPEKTHBBI B JI€ATEIHHOCTh (B TOM YHCIIE B XOJ BBITOJHEHUS (PU3UUECKOTO
WCCIIEZIOBAaHUSI WJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS CHUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYJHOCTEH;

— OIICHMBATh COOTBETCTBHE PE3YNIbTATa LIEIH U YCIOBUSM.

Imoyuonanvuolii unmeneKm:

— CTaBHTb ce0sl HA MECTO JIPYroro 4elloBeKa B XOJI€ CIIOpa MM JUCKYCCUU HAa HAYYHYIO
TEeMy, IOHUMATh MOTHBBI, HAMEPEHHUS U JOTUKY JPYTOro.

Ipunamue cedn u opyzux:

— TIpU3HaBaTh CBO¢ MPaBO Ha OMMOKY NpPH pemIeHHH (U3MYECKUX 3ajad Wi B
YTBEPXKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ TIPAaBO APYroro.

[NPEAMETHBIE PE3YJIbTATBI

7 KJIACC

[IpenmeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaxaTb C()OPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHUi:

—  HCHOJb30BaTh MOHATHUS: GU3MYECKUE U XUMUYECKUE SIBJICHUS; HAOIIOeHUE, IKCIIEPUMEHT,
MOJIeNb, THIIOTE3a; €AMHUIBI (PU3NYECKUX BEJIMYMH; aTOM, MOJIEKYJNIA, arperaTHbIE COCTOSHUS
BellecTBa (TBEpAOE, KHUAKOE, Tra3000pa3HOe); MEXaHMYECKOe JBIKEHUE (paBHOMEpPHOE,
HEpaBHOMEpHOE, MPSAMOJIMHEHHOE), TpPAaeKTOpHs, paBHOACWUCTBYIOMmas cui, Aedopmanus
(ynpyrasi, nmiacTiuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

— pa3nuyarh sBICHUS (OUQQY3us; TEIIOBOE IBM)KEHHE YacTHUI[ BEIIECTBA; PaBHOMEPHOE
JBUKEHHE; HEPAaBHOMEpPHOE IBMKCHHE; WHEPIHs; B3aUMOJCHWCTBUE TEN, paBHOBECHE TBEPABIX
TEJ C 3aKPEIICHHOW OCBhIO BpallleHHs; Tepe/iada JaBICHUsT TBEPIbIMU TEJIaMH, YKUIAKOCTIMHU U
razamu; atMoc(epHoe NaBieHHE; IUIaBaHUE TeJ; MPEBPAIICHUS MEXaHUYECKOW IHEpruu) Io
ONMCAHHUIO WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOUINX JTaHHOE
(buznyecKoe sIBICHUE;

—  pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKUX SBICHUN B OKPY)KAIOLIEM MHUpE, B TOM
yrciie (U3NYECKUe SBICHUS B NPUPOJIE: MPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTAMH B
KUBOW W HEKHUBOW TPHUPOJE; JCHCTBHE CHJIBI TPEHUS B TIPHPOJEC W TEXHUKE; BIUSHUC
aTMoc(epHOro AaBlieHUs] Ha )KMBOW OpPraHU3M; IUIaBaHHE pPbIO; pblUuard B Telie 4YeloBEeKa; Mpu
TOM TEpPEeBOJUTHh TNPAKTHYECKYI0 3amady B  y4eOHYIO, BBIIENATH  CYIIECTBEHHBIE
CBOMCTBa/MpU3HAKY (PU3NUECKUX SBIICHUH;

— OIMCHIBATh M3YYEHHBIE CBOMCTBA TEJ M (PU3NYECKHE SIBIICHUS, UCIIONIB3Ys (PU3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPENHSS CKOPOCTH,
CHJIa YIPYrOCTH, CHJIa TSXKECTH, BEC Tela, CHJIa TPEHUS, aBJleHue (TBEPIOTO Tela, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAS CUJIa, MEXaHUYECKash paboTa, MOLIHOCTh, MJIEYO CHIIbI, MOMEHT CHIIBI,
KOO QUIMEHT TOJIE3HOTO JCHCTBHUSI MEXaHM3MOB, KHHETHYECKas M TOTCHIMAIbHAS YHEPTHs);
IpU ONUCAHWH TMPABWIBHO TPAKTOBAaTh (DM3MUECKH CMBICI HUCIOIB3YEMbBIX BEJIUYUH, HX
0003HAauCHHST ¥ IUHHIBI (PU3NICCKUX BEIHUYMH, HAXOIUTH (OPMYIIBI, CBSA3BIBAIOIIAE TaHHYIO
(GU3MYECKYIO BEIMUMHY C IPYTHMMH BEIMYUHAMH, CTPOUTH TpadUKH M3y4EeHHBIX 3aBUCHMOCTEH
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(bu3NYEeCKUX BEITHYUH;

—  XapakTepu3oBaTh CBOWCTBA Tel, (PU3MUECKHE SBICHHS M TPOIECChI, UCIOIB3Ys
MpaBujia CI0KEHHUs CUJI (BJIOJIb OJIHOU MpsAMOI), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MPaBWJIO pPaBHOBecHs phluara (0JI0OKa), «30JI0TOE MPaBUIO» MEXAHUKU, 3aKOH COXpPaHEHUs
MEXaHUYECKOH SHEPTHH; IPH TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCHIBAThH €TO
MaTeMaTHYECKOE BBIPAKEHUE;

—  OOBACHATH (PU3MUECKUE SBJICHHUS, NIPOLECCHl U CBOICTBA TEJd, B TOM YHUCJIE M B KOHTEKCTE
CUTYalMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH IPUUMHHO-CIICICTBEHHBIE CBSI3H,
CTpOUTH 00BsCHEHHE M3 1—2 JIOTMYecKHUX IIaroB ¢ OMOpod Ha 1—2 HM3y4YEHHBIX CBOMCTBA
(bu3nuecKkux sBICHUN, GU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

— pemaTh pacu€THbE 3amadud B 1—2 feHCTBHA, UCHONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBAOIIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a YCIOBHUS 3a/llayd 3alllChIBATh
KpaTKoe YCJIOBHE, MOJCTABIATH (PU3MUECKHE BEIMYUHBI B (HOPMYIBI M MPOBOJIUTH PacueThl,
HAXOJUTh CIIPABOYHBIE TaHHbIE, HEOOXOUMbIE IS PEIICHUS 3a/1a4, OLEHUBATh PEaTUCTUYHOCTh
MOJTyYeHHOM (PU3NYECKON BETMUNHBL;

— pacmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPH NOMOIIM (U3NYECKUX
METOJIOB; B ONHCAHUM HCCIIEIOBAaHUS BBIACISATH IPOBEPSIEMOE IPEAIOJIOKEHHE (THUIOTE3Y),
pasznuyaTth U MHTEPIPETUPOBATH IMOJYyYEHHBIH pE3yNnbTaT, HaXOIUTh OMMOKH B XOJE OIbITa,
JIeNaTh BBIBOJIBI 10 €0 PE3yJbTaTaMm;

— TMPOBOAUTH OMBITHI 10 HAOTIOJEHUIO GUBNYECKUX SBICHUN MM (PU3NUYECKHX CBOMCTB
TeN: (HOPMYITUPOBATH MPOBEPSIEMbIE MPEIIONOKEHHS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pynoBaHus, 3aMUCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI;

—  BBINOJHATH NPSAMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MAacChl Tena, 00beMa, CUIIBI U
TEMIIEPaTyphl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB; 3aMUCHIBATH MOKA3AHUSA
MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOMN MOTPEIIHOCTH U3MEPECHUI;

— TMPOBOJUTH MCCIIEOBAHHE 3aBUCUMOCTH OJHOM (PU3UYECKOI BEIMUMHBI OT IPYroM C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTU IyTH PABHOMEPHO JABIKYILETOCS Tella OT
BPEMEHH JIBIKEHUS TeJa; CUIIBI TPEHUSl CKOJBKEHHUs OT CHIIbI JaBIICHHUs, KauyecTBa 00paboTKu
MOBEPXHOCTEN T€JI U HE3aBHUCHUMOCTH CHJIbI TPEHMS OT IJIOLIAAN CONPUKOCHOBEHMSI TEJI; CHJIBI
YIPYTrOCTH OT YAJTUHEHHs MPY>KUHBI, BBHITAIKUBAIONICH CHUJIBI OT 00BbEMa TMOTPYKCHHON 4acTH
Tela W OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Te€ja, OT TJyOWHBI, Ha
KOTOPYIO MOTPYKEHO TENO; YCIOBHH IIaBaHUS TeJ, YCIOBUI paBHOBECHUS pbluara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4e€OHOTO HCCIEAOBaHUS, COOMpPATh YCTAaHOBKY M BBIIOJHATH
U3MEPEHUs, CIeys MPEeAIOKECHHOMY IIJIaHy, (PMKCUPOBATh PE3y/IbTaThl MOTYYEHHON 3aBUCHUMO-
CTH (PM3MYECKUX BEJIMYMH B BHUJE NPEUIOKEHHBIX TaOIUIl U TpauUKOB, JeiaTh BBIBOIBI IO
pe3yJpTaTaM MCCIeq0BaHMNS;

— TPOBOJUTH KOCBEHHbIE M3MEpPEHUsl (PU3MUECKUX BEIUUYMH (TJIOTHOCTh BEIIECTBA YKUAKOCTU
U TBEPAOrO Teja; CUja TPEHUs CKOJIBKECHMS;, HAaBICHHE BO3/yXa; BBITAJIKUBAIOLIAS CHJIA,
JeHCTBYIOLIas HA MOTPYKEHHOE B JKUIKOCTh TeJI0; KOAP(GUIUEHT MOJIE3HOr0 IEUCTBUS MPOCTHIX
MEXaHU3MOB), CJIEAYs MPEATOKECHHON HMHCTPYKIMM: MpPU BBIMOJIHEHUH H3MEpPEHHH COOMpaTh
SKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE NICKOMOM BEJIMYHHBI;

—  co0mroaTh nMpaBuiia TEXHUKH 0€30MIaCHOCTH IIPU paboTe ¢ J1abopaTopHbIM 000PYI0BaHUEM;

—  yKa3blBaTh NPUHLMUIIBI JEHUCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMeTp, pbluar, TIOABWKHBIA H
HEMOJIBUYKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

—  XapakTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHHUECKUX
YCTPOWCTB C OMOPOM Ha WX OMHCAHHS (B TOM YHCJIC: IMOIIIUITHUKHA, YCTPOHCTBO BOJIONPOBO/IA,
TUIPaBIMYECKUM IIpecC, MAHOMETP, BBICOTOMEp, IOPLIHEBONW HACOC, apeOMETp), HCIONb3Ys
3HaHHMA O CBOMCTBaX (U3MYECKUX SBICHMA W HEoOXoquMble (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

— TOpPUBOAWTH TpUMEpbl [/ HaxoauTh HMHPOPMALUIO O  TMPUMEPAaXx  MPAKTHYSCKOTO
MCTOJIb30BaHUs (PM3NYECKUX 3HAHHI B MOBCEIHEBHOW XHM3HM JUId obecreueHus: 6€30macHOCTH
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npu oOpalieHnuu ¢ MNpUOOpaMH U TEXHHUUYECKHMMH YCTPOMCTBAMH, COXpPAHEHUS 30POBBS U
COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH Cpeie;

—  OCYIIECTBJIATH OTOOP HMCTOYHWKOB HH(POpPMAIMU B CeTH VIHTEpHET B COOTBETCTBHH C
3aJJaHHbIM TOMCKOBBIM 3allPpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHWM W MYTEM CpaBHEHUS
pPa3IUYHBIX WCTOYHHKOB BBIICIATH HH(OPMAIUIO, KOTOpAas SIBISETCS MPOTHBOPSUYMBON WU
MOXET OBITh HEJJOCTOBEPHOM;

— WCTOJB30BaTh MPHU BBHIMOJTHCHUH YYEOHBIX 3aJaHU HAy4YHO-TIONYJSPHYIO JHTEPATypy
(bU3UYECKOTO COJEepXKaHUs, CIIPABOYHBIE MaTepHaNbl, pecypchl ceth HWHTepHeT; BIajaeTh
MpUEMaMH KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOpPMAIMU U3 OJHON 3HAKOBOM
CHUCTEMBI B APYTYIO;

— co3JIaBaTh COOCTBEHHBIE KpAaTKHE MUCHhbMEHHBIE U YCTHBIC COOOIICHHS Ha OCHOBE 2—3

HMCTOYHUKOB MH(pOpManuu (GpuU3nUecKoro cojepkaHusi, B TOM YHUCJIEe MyOJMYHO JeiaTh KPaTKHUe
COOOINEHUsI O pe3yJbTaTaX NPOEKTOB WM YUEOHBIX HCCIIEIOBAHUM; MPU ATOM TI'PAMOTHO
WCIIOIh30BaTh M3YYCHHBIM MOHATHHHBIN ammapar Kypca (DU3UKH, COMPOBOXKIATHh BBICTYIUICHUE
MpE3EHTALNEN;
— TIpU BBIMOJHEHWW YYEOHBIX IPOEKTOB W HCCIICIOBAHMA paclpenesaTh OOS3aHHOCTH B
rpynmne B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJa4aMH, CJIEOUTh 32 BBIINOJHEHHEM ILJIaHA
NEWCTBHM, aJeKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIAJ B JEATEILHOCTH TPYIIIBI; BHICTPAUBATH
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

8 KJIACC

[IpenMeTHBIC pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y
00yJaronmXxcsi yMEHHM:

— HCHOJIb30BATh TMOHSTHA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KECHUE aTOMOB U
MOJICKYJI, arperaTHhIE COCTOSHUS BEIIECTBA, KPUCTAIUTMIECKHUE U aMOP(HBIE Tea, HaCHIITICHHBIH
YW HEHACBIIICHHBIN Map, BJIAXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSAS SHEPIus, TEIIOBOU
JBUTATEJb; AJIEMEHTApHbIA BJIEKTPUUYECKUH 3apsj, 3JIEKTPUUYECKOE II0JIe, MPOBOJHUKU U
JABJIEKTPUKH, TTIOCTOSSHHBINA 3JIEKTPUUYECKHUIM TOK, MATHUTHOE TOJIE;

— pa3nuyaTh ABIEHHUs (TEIJIOBOE  paclIMpeHHe/cyKaTHe, TeIulonepenaya,  TEIUIOBOE
paBHOBECHE, CMa4YMBaHHWE, KalMWUISAPHbIE SBJICHUS, HCHApPEHWE, KOHJCHCAlHUs, ILJIABJICHUE,
KpucTainu3auus (OTBEplEBaHUE), KHUIIEHHUE, Teronepeaaya (TerIonpoOBOAHOCTh, KOHBEKITHS,
M3JIYYCHHE); DJICKTPHU3aLUs TeJl, B3aUMOJICHCTBUE 3apsOB, JNEUCTBUS AJICKTPUUYECKOTO TOKA,
KOpPOTKO€ 3aMbIKaHUE, B3aUMOJICCTBUE MAarHUTOB, ACHCTBUE MATHUTHOTI'O MOJISI HA IPOBOJIHUK C
TOKOM, J3JICKTPOMArHUTHAsI WHAYKIIHS) IO ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;

— pacmo3HaBaTh MPOSIBICHUE U3yYEHHBIX (PU3HUECKUX SIBJICHUN B OKPY)KAIOIIIEM MUpPE, B

TOM 4Hclie (U3MYECKUEe SIBJICHHUS B MPHUPOJIE: TMOBEPXHOCTHOE HATSHKCHHE W KaNWUISpPHBIC
SIBJICHUS B TPUPOJE, KPUCTAUIBI B mpupoje, usnydenue CoiiHIA, 3aMep3aHre BOJOCMOB,
MOpcKHe Opusbl, 00pa3oBaHHWE pOCHl, TyMaHa, WHEs, CHEra; JJICKTPUYECKUE SBIICHUS B
atMocdepe, dICKTPUIYECTBO JKMBBIX OPraHM3MOB; MAarHUTHOE IOJi€ 3eMJIH, Apeid IMOFOCOB,
pOJIb MAarHUTHOTO TOJISI JJis KU3HM Ha 3emile, MOJSPHOE CHUAHME; NPHU STOM IMEPEBOIUTH
MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIJICTSATh CYIICCTBEHHBIC CBOMCTBA/MPU3HAKH (DU3UIECKUX
SIBJICHUI;
— ONUCHIBATH M3YYCHHBIE CBOWCTBA Tel M (PU3WYECKHE SIBJIICHHS, HCIONB3YS (PU3MUECKHE
BEJIMYUHBI (TEMIIepaTypa, BHYTPEHHSS] SHEPIrusi, KOJIMYECTBO TEIJIOTHI, yJeIbHasl TEINIOEMKOCTh
BEIIECTBA, yJebHAs TEIUIOTA IUIABJICHHUsS, YJACJIbHAs TEIJIOTa MapooOpa3oBaHUs, YACIbHAs
TEIUIOTAa CrOpaHUs TOIUIMBA, KOAY(DPHUIMEHT TMOJEe3HOr0 JCHCTBUS TEIUIOBOM MAaIIWHBI,
OTHOCHUTEJIbHASI BJIAXKHOCTh BO31yXa, OJJEKTPUUECKUM 3apsif, CHJIA TOKa, DSJIEKTPUYECKOE
HaMpsDKEHUE, COMPOTUBIICHHE IPOBOAHKKA, YAEIHHOE COMPOTHBICHUE BEIIECTBA, pabora U
MOIITHOCTh AJIEKTPUYECKOTO TOKA); MPU OMUCAHWU MPABUIBHO TPAKTOBATH (PU3MUECKHI CMBICT
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAYCHHS U €IMHUIBI (PU3HMUECKUX BEIUYHH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE JIAHHYI0 (PU3WYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYHMHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCHUMOCTEN (PU3NICCKUX BEINYHH;
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—  XapakTepu3oBaTh CBOWCTBa Tel, (DU3MUECKHE SIBICHUS U TPOIECCHI, HCIOIB3YS
OCHOBHBIC TOJIOKEHHUS MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHUSI BEIIeCTBa, MPUHIIHI
CYINEPIIO3UIINH TI0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH Owma st
yyacTka uenu, 3akoH Jxoyms—JIeHna, 3aKOH COXpaHEHHUS SHEPruu; IMpPU 1TOM JaBaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIUCHIBATH €T0 MAaTEMATUYECKOE BHIPAKCHUE;

—  00BACHATH (PU3HUYECKHUE MPOIECCH M CBOMCTBA TEN, B TOM YHCIIC U B KOHTEKCTE CHTYalui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CICICTBEHHBIC CBS3U, CTPOUTH
00BbsCcHEHHE M3 |—2 JIOTMYECKUX IIaroB C OMOpPOM Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MUECKHUX
SABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pematb pacueTHBIE 3amadyd B 2—3 JICWCTBHsI, HCIOJB3ysd 3aKOHBI U  (HOPMYIIBI,
CBSI3bIBAaIOIME (DM3MYECKHE BEIUYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3aJaud 3alUCHIBAThH
KpaTKOE YCJIOBHE, BBISIBIATH HEJOCTATOK JAHHBIX Ui PEIICHUs 3a/layd, BHIOMpATh 3aKOHBI U
(dopmynbl, HEOOXOAUMBIE Uil €€ PEeIICHHUs, NMPOBOJUTH PAcueThl M CPAaBHUBATH IMOJIYYEHHOE
3HaueHue PU3NYECKON BETUUYHUHBI C U3BECTHBIMU JaHHBIMU;

—  pacmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh HPU MOMOIIM (PU3UYECKUX
METOJIOB; HCHOJb3ysd ONHCAHUE HCCIEAOBAaHUSA, BBIICIATH MPOBEPSEMOE MPEIINOI0KEHHE,
OLIEHUBATh NPABUIIBHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€7aTh BHIBOIBI;

— TMPOBOAUTH OMBITHI 110 HAOTIOACHUIO (GU3NYECKUX SBICHUN WIH (PU3MUECKUX CBOMCTB
TeNn (KamWwUISIpHBIC SIBJICHHS, 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro o0beMa, TeMIepaTyphl;
CKOPOCTH  Tpollecca  OCTbIBaHHWS/HarpeBaHUs MpH  HMIIYYEHHUH OT  I[BeTa  HU3IY-
YaOIIEH/MOTIoNIaromel TOBEPXHOCTH; CKOPOCTh MCIAPEHUST BOJBI OT TEMIIEPATYpPhl KUAKOCTH
U TUIOMIAJIM €€ TOBEPXHOCTH; SJCKTPHU3AlMsl TeI M B3aUMOJICHCTBUE DIEKTPUUECKUX 3aPsIOB;
B3aMMOJICHCTBUE TIOCTOSTHHBIX MArHUTOB, BH3YyaJHM3alldsi MarHUTHBIX TIOJIEH TIOCTOSTHHBIX
MarHuToOB; AEMCTBUS MArHUTHOTO IOJISI Ha NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  OJICKTPOJBUTATENS  IOCTOSIHHOTO  TOKa):  (OpPMYyIUpOBaTh  MPOBEPSEMEIC
MPENNONIOKEHHS, COOUPAaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBAaHMS;, OMHCHIBATH XOJ
OIBITa U (DOPMYJTHPOBATH BBHIBOJIHI;

—  BBINOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypPbl, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa, CHIIbI
TOKa, HANPSOHKCHHS C HCIIOJB30BAaHMEM AaHAJIOTOBBIX NPUOOPOB M JaTYMKOB  (DU3HUECKHUX
BEJIMYMH; CPABHUBATH PE3YJIbTAaThl U3BMEPEHUH ¢ YUETOM 3a/IaHHOM a0COIOTHOM MOTPEIIHOCTH;

— TMPOBOAUTH MCCIIEOBAaHUE 3aBUCHMOCTH OJHOM (PM3NUYECKOI BEIMUYMHBI OT JIPYrou C

UCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTH COIPOTUBJICHHS MPOBOAHUKA OT €ro
JUTMHBI, TUTOIIA/IA TTOTIEPEYHOT0 CEYCHHUSI M YACIHHOTO CONPOTUBICHUS BEIIECTBA MPOBOTHUKA;
CWJIBI TOKa, WAYIIErOo uepe3 MPOBOJHHUK, OT HAMPSOIKEHUS Ha MPOBOJHUKE; HCCIIEIOBaHUE
MOCJIEJIOBATENILHOTO M MapajuIeIbHOTO COEAMHEHWH IMPOBOJHUKOB): IUIAHUPOBATH HCCIEI0-
BaHUE, COOMpaTh YCTAHOBKY U BBINOJHSATh HW3MEPEHUs, CIeays NpeIIoKEHHOMY IUIaHy,
(UKCUPOBATh PE3yNbTaThl IOJYYEHHOH 3aBUCHMOCTH B BHJIE TaOIUI] W TpaduKoB, HENaTh
BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEI0BAHUS;
— TPOBOJUTH KOCBEHHBIE W3MEPEHUs (HU3UYECKUX BEIHYMH (yACTIbHAS TEIIOEMKOCTb
BEIIECTBA, COINPOTHBIEHHE TIPOBOJHMKA, pPabOTa W MOLIHOCTh 3JEKTPUUYECKOTO TOKa):
IUTAHUPOBATh U3MEPEHUs, COOUpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CJENysl MpPeasioKEeHHOM
WHCTPYKIIMH, ¥ BBIYUCIISTH 3HAYCHUE BETUYHHBI;

—  coOmrojaTh TpaBWiIa TEXHUKKA Oe30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
o0opynoBaHuEM;

—  XapakTepHu30BaTh NPHUHIUIBI JIEUCTBUS H3YYCHHBIX NPHOOPOB W TEXHHUECKHUX
YCTPOMCTB C OMOPOM Ha WUX OMHUCAHHs (B TOM YHUCIE: CUCTEMa OTOIUICHHUS JOMOB, THTPOMETD,
napopas TypOWHA, aMIEPMETP, BOJBTMETP, CUCTUMK JJIEKTPUYECKOM DHEpPruM, dJeK-
TPOOCBETHTEIbHBIC MPHUOOPHI, HATPEBATEIBHBIEC JIEKTPONPUOOPHI (MPUMEPHI), IINEKTPUUSCKUE
MIPeI0XPaHUTEIN; JIEKTPOMArHUT, 3JIEKTPOJIBUraTeb TOCTOSIHHOTO TOKA), UCIOIb3Yys 3HAHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUIN U HEOOXOUMBIe (pU3HUECKUe 3aKOHOMEPHOCTH;

—  pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTENbHBIC TPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
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JBUTATEIb BHYTPEHHETO CTOpPaHMsl, SJIEKTPOCKOI, PEOCTAT); COCTABIATH CXEMBI DIIEKTPHUECKHX
Herel ¢ MocaeI0BaTeIbHBIM M TapaJuIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3linyasi yCIOBHBIC
0003HAYEHHS AIIEMEHTOB JICKTPUUECKHX IIETICH;

—  TPHUBOJMTH MPUMEPHI/HAXOIUTh HHOOPMAIIUIO O MPUMEpPaX MPAKTHYECKOTO HCIIOJIb30BAHUSI
¢u3nYecKuX 3HAaHUN B TIOBCEAHEBHOM KU3HU JUIsI obecreueHust 0€30MacHOCTH IpU 0OpaIleHu! ¢
npuOdopaMH W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbS W COONIOJCHHS HOPM
9KOJIOIMYECKOr0 MOBEAEHUS B OKpYXKaIOIIeh cpere;

—  OCYHIECTBIIATH MOMCK MH(pOPMALUK (prU3ndeckoro coaepkanus B cetu VIHTEepHET, Ha OCHOBE
UMCIONIMXCS 3HAHWH W MyTEM CPaBHEHUS JONOJHUTEIBHBIX HCTOYHHKOB  BBIICIATH
nH(pOpPMAIHIO, KOTOPAs SBISETCS MPOTUBOPEYMBOI MIIN MOXKET OBITH HEJIOCTOBEPHOI;

—  WCIOJIB30BaTh IMPU BBITIOJHEHHN YYEOHBIX 3aJaHUi HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
(GU3MUECKOrO CONep)KaHMs, CIIPAaBOYHBIE MaTepuaisl, pecypchl cetu VIHTepHeT, BianeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpPMAMKM U3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

— co037aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEeHHUs, 0000mas
MH(GOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJECpIKaHMs, B TOM YHUCIE ITyOIMIHO
NPECTABIATh PE3yJAbTaThl MPOSKTHOM WM HCCIIEIOBATENBCKON NESTENbHOCTH;, IPH 3TOM
IPaMOTHO HCIIOJIB30BAaTh M3YYEHHBIH MOHATHHHBIN anmapar Kypca (HU3HKH, CONPOBOXIATH
BBICTYIUICHHE IIPE3CHTALIUEH;

— TpU BBHIIOJHEHUH Y4YeOHBIX TPOEKTOB M HCCIENOBAHMI (DU3UUECKUX IPOIECCOB
pacnpenesiTh 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C OCTaBJICHHBIMU 3a/1a4aMu, CICIUTh 32
BBINIOJTHEHUEM IUIaHA JCHCTBUH M KOPPEKTHPOBATh €ro, aJIeKBaTHO OLEHHMBATh COOCTBEHHBIN
BKJIaJl B JICSATECIBHOCTh TPYIIIbI; BHICTPAUBATh KOMMYHUKATUBHOE B3aMMOJCHCTBHUE, MPOSIBIISSI
TOTOBHOCTb pa3peniaTb KOH(QIUKTHI.

9 KJIACC

[IpenmeTHBIE pe3ynbTaThl HA 0A30BOM YpPOBHE JOJIKHBI OTpakaTh COPMUPOBAHHOCTH Y
00yJaromuxcs yMEHUI:

—  WCMOJIb30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTepHalbHAas TOYKa, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHWYECKOTO JBIKEHUS, nedopmanms (yrmpyras, TulacTHUecKas), TpeHue,
LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh M TEPErpy3KH; IEHTP TSHKECTH; aOCOIIOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPIOTO Tella, PABHOBECHE; MEXaHWYECKHE KOJIeOaHHs 1 BOJHBI,
3BYK, HH(PA3BYK U YIbTPa3BYK; JIEKTPOMArHUTHBIC BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI MCITYCKaHUS U TIOTJIONICHHS; anbda-, OeTa- u
raMMma-u3JIydeHHs, H30TOMbI, sJepHas YHEPreTHKa;

— paznuyaTh SBJICHHS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBMKEHUE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBMKEHUE, CBOOOJHOE TMAJCHHE Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHBHOE IBIDKEHHE, KojeOaTelbHOe
IBIDKCHUE (3aTyXarolle H BBIHY)KICHHBIC KOJICOAHUs), PE30HAHC, BOJHOBOE JIBUKEHHE,
OTpakeHHE 3BYKa, NPSMOJIMHEHHOE PACcHpOCTPaHCHNE, OTPaKCHNE M MPEIOMIICHUE CBETa, IMOJI-
HOE BHYTpEHHEE OTPaKCHME CBETa, pa3JIoKeHHEe OeIoro cBeTa B CHEKTP U CIOXKEHHE
CIIEKTPAJbHBIX IBETOB, AMCIEPCHS CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTH, BO3HHUKHOBCHHE
JMHEHYATOTO0 CIEKTpa HW3JIyYCHHMs]) 1O ONUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (pU3NUecKoe SBICHUE;

— pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUCCKHX SBICHHUI B OKPY’KaroOIeM MUpe (B
TOM 4nciie GU3HMYECKHE SBICHUS B IPUPOJIE: IPUIMBHI U OTIIMBEL, ABMKeHNE M1aHeT ConHeuHon
CHCTEMBI, PEaKTUBHOE JIBWKEHHE JKMBBIX OPraHM3MOB, BOCIIPHUSTHE 3BYKOB >KHBOTHBIMH,
3eMIICTPSICCHNE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 5XO, IBETAa TEJI, ONTHYCCKHUC SBICHUI B
npupojie, OHONOTHYecKoe JEHCTBHE BUAMMOTO, YIbTPA(pHUOJIETOBOTO U PEHTTEHOBCKOIO
W3JTy4YCHUH; €CTECTBCHHBI pAaJMOAKTUBHBIM (OH, KOCMHYECKHE JIy4H, pPaJuOaKTUBHOE
U3JTyYCHHE MPUPOIHBIX MHHEPAJIOB; JCHCTBHE PAJMOAKTHBHBIX HM3Jy4CHUH Ha OpraHu3M ue-
JIOBEKA), TPH 3TOM IE€PEBOIUTH MPAKTHUYECKYIO 33Jady B y4eOHYIO, BBIICNSATH CYIIECTBEHHBIC
CBOWCTBA/MPU3HAKU (PU3UUECKUX SBICHHIA;
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— ONHCHIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCTIONB3Ysl (PU3NIECKUE
BEJIMYUHBI (CpeHSSl U MTHOBEHHAsI CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JBI)KEHUH, YCKOPEHHE,
IepeMEILEHUE, IyTh, YIJOBas CKOPOCTb, CHjJa TPEHUs, CHUJAa YIOPYIOCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOJHOrO TaJIeHUs, BEC Teja, UMIYJIbC Tella, UMITYJIbC CHJIbI, MEXaHU4ecKas
paboTa ¥ MONIHOCTh, MOTCHIIMAIBHAS JHEPrHUs Tela, MOMHITOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHLIMAJIbHAS JHEPrUsl CXKATOW MPYXKUHBI, KUHETUYECKash SHEPTUs, IMOJHAs MeXaHudecKas
JHEPrusl, MEPUOJ M YACTOTa KOoJeOaHUM, JJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKO-
pOCThb CBeTa, IOKa3aTeslb NPEJIOMIICHUS Cpeibl); MPU OMNHCAHUU TNPABUIBHO TPAKTOBATH
(U3HYECKUN CMBICIT UCITOJIB3YEMBIX BEIMYMUH, 0003HAYCHUS M CIMHUIBI (PU3NICCKUX BEIUYHH,
HAXOJUTh (OPMYIIbI, CBS3BIBAIOLINE AAHHYIO (PU3UYECKYIO BEIMYMHY C APYTMMHU BEJIUYMHAMH,
CTPOUTH IPAPUKN H3yYSCHHBIX 3aBUCUMOCTEH (DH3NIECKUX BEITUYHH;

— XapakTepHu3oBaTh CBOMCTBa Tel, (U3UYECKUE SIBICHHS U IPOLECCHl, HCIOIb3Ys 3aKOH
COXPAaHEHHS DHEPrUH, 3aKOH BCEMHPHOTO TATOTCHUS, MPHUHIIUAI CYMEPIO3UIUHN CHJI, TPUHITUT
oTHOocUTenbHOCTH ['anmunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS WMIYJIbCa, 3aKOHBI
OTpaXKCHUS U TPEIIOMIICHHUSI CBETAa, 3aKOHBI COXPAaHEHHUs 3apsS0BOTO U MAaCCOBOTO YHCEN IMPHU
SIEPHBIX PEaKLUAX; MPHU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aMHCHIBATH €0
MaTEeMaTHIeCKOEe BBIPAKCHHE;

— 0OBsACHATH (pU3MUECKHE MPOIECCHl U CBOWMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CHUTYyallHii
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH
00BsCHEHHE M3 2—3 JIOTMYECKUX IIIaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3MUECKHUX
SIBJICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

— pemath pacyeTHBIC 33Jayu (OMUpAIONIUEecss Ha CHUCTeMY M3 2— 3 ypaBHEHHI), UCIOIb3Ys
3aKOHBI ¥ (POPMYITBI, CBSI3BIBAIOININE (PU3NICCKUE BEIIMUUHBI: HA OCHOBE aHAIIN3a YCIIOBUS 3aa9n
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEAOCTAIONIME WM W30BITOUYHBIE aHHBIC, BHIOWPATh
3aKOHBI M (OPMYJIBI, HEOOXOJHMMEBIC JJIsS PEIICHUS, TPOBOJHUTH PACUCTHI W OIICHUBATH
PEANUCTUYHOCTH TOTYYCHHOTO 3HAYEHUST (PU3NYECKON BETUUHHBI;

—  pacro3HaBaTh MPOOJEMBI, KOTOPHIC MOXKHO PEIIUTh MPH MOMONIM (U3HUECKHUX
METOJIOB; HCHOJb3ysd OMNHCAHUE MCCIEIOBAHMS, BBIIETATh IPOBEPSEMOE MPEIIOI0KEHUE,
OIICHWBATh TMPABWJIBHOCTh TOPSKA IMPOBEICHUS HCCICIOBAHUS, JCNIaTh BBIBOJBI, WHTEPIIpE-
TUPOBATh PE3yAbTAThl HAOIIOIEHUH U OTBITOB;

— TPOBOAUTH OMBITHI 110 HAOTIONCHUIO (DU3UUYCCKUX SIBJICHUN WM (PU3UICCKUX CBOMCTB
Ten (M3yd4eHHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMS SHEPrUH; 3aBUCUMOCTh MEpHUOAa
KoJie0aHU PYKUHHOTO MasITHHKA OT MacChI TPy3a U )KECTKOCTH MPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTYIBI MaJlIbIX KoJeOaHUM; MPSIMOIUHEHHOE pacpoCcTpaHEeHHE CBETa, PAa3IokKEeHHEe Oenoro
CBETa B CIEKTP; U3YUYECHHE CBOICTB M300pa’ke€HUs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHHUs
npeaMera B coOuparoniei TuH3e; HabMoIeHNE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYUCHHUS ):
CaMOCTOSITEIbHO COOUpaTh YCTAHOBKY M3 M30BITOUHOTO HAOOpa 000pyYIOBaHMS; OMKUCHIBATH X0/
OTIBITA U €0 PEe3yIbTaThl, POPMYIUPOBATH BHIBOIBL;

— TPOBOJWUTH TPH HEOOXOIUMOCTH CEPUI0 TPSIMBIX H3MEPEHHUM, ONpeNessisi CpeaHee
3HAUEHUE U3MEPSEeMOIl BeITHMUMHBI (POKYCHOE paccTOSHUE COOUPArONICH JIMH3bI); 000CHOBBIBATH
BBIOOp crtoco0a U3MEPEHHSI/M3MEPUTETHLHOTO TTPHOOpa;

— TPOBOJUTH UCCIICIOBAHUE 3aBHCUMOCTEH (PU3UUYECKUX BEIUYMH C HCIOJIB30BAHUEM
MPSIMBIX M3MEpEHUil (3aBUCHMOCTb IIyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JBIKEHUHU 0e3
HAYaJIbHOW CKOPOCTH;, MEepHoAa KOJIeOaHHH MaTeMaTHYeCKOTO MasTHUKAa OT JUIMHBI HUTH,
3aBUCHUMOCTH YIJla OTPa)K€HUsSI CBETa OT yrJja MaJeHusl U yria MpeIOMJICHUs OT yIja MaJleHus):
IUTAHUPOBATh MCCIEOBAHKUE, CAMOCTOSTEILHO COOMPATh YCTAHOBKY, (DUKCHPOBATH PE3YIbTaThI
MOJIYYEHHOM 3aBUCHUMOCTH (PU3MUECKHUX BEJIMYUH C YUETOM 3a/JaHHOM MOTPEIIHOCTH U3MEpPEHUI
B BUJIe TaOuuIl U TpaUKOB, JAETaTh BBIBOBI IO PE3yIbTaTaM UCCIIECIOBAHUS;

— TMPOBOJUTH KOCBCHHBIC W3MEPCHHS (PU3NYCCKUX BEIWYHH (CPEIHSS CKOPOCTH M
YCKOpEHUE Tela TMpH PABHOYCKOPEHHOM JBUKCHHH, YCKOPEHHE CBOOOJHOTO IaJeHUS,
KECTKOCTh MPYKHUHBI, KOIPPUIIMEHT TPEHUS CKOJBKEHUS, MEXaHH4Yeckas paboTa U MOIIHOCTb,
9acToTa M MEePUo]] KOJIeOaHU MaTeMaTH4eCKOro U MPYKMHHOTO MAasSTHUKOB, ONTHYECKAs CHIIA
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coOuparomeil  JUH3bL, PaJMOAKTUBHBIA  (OH): IUIAHUPOBATH  M3MEpPEHHs; COOUpaTh
IKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUSI, CIICAYS MPENIOKCHHOW HHCTPYKIIUHY;
BBIYUCIIATH 3HAUECHUE BEJIMYUHBI U aHAJIM3UPOBATH MOJIyUYECHHBIE PE3YJIbTATHI;

—  coOmrofaTh NpaBWJa TEXHUKH O€30MacHOCTH Npu pabore ¢ J1abopaTOpHBIM
o0opy/noBaHuEM;

—  pa3nuYaTh OCHOBHBIC NMPHU3HAKK M3YYCHHBIX (U3UUECKUX MOJEICH: MaTephuabHas
TOYKa, aOCOIIOTHO TBEPJO€ TEJI0, TOUCUHBIH UCTOUYHHUK CBETA, JIyd, TOHKAs JIMH3A, [UTaHEeTapHas
MOJIeNIb aTOMAa, HYKJIOHHAs! MO/I€Ib aTOMHOTO SI/pa;

—  XapakTepu30BaTh TNPUHIMIIEI JEHCTBUA W3YYEHHBIX NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB C OMOpOW Ha WX ONUCAHUS (B TOM YHCIE: CIUIOMETp, JATYUKH ITOJOKEHUS,
paccTosiHUs M YCKOPEHHs, paKeTa, 3XOJOT, OYKH, TMepHUcKol, ¢oToammnapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOIN, IO3MMETp, Kamepa BuibcoHa), HMCIONB3ys 3HAHUS O CBOWMCTBAax
(bu3nUecKuX sIBICHUI 1 HEOOXO0UMBIe (PU3HUECKUE 3aKOHOMEPHOCTH;

— WCIIONIB30BAaTh CXEMBI M CXEMAaTHYHBbIE PHCYHKH W3YYEHHBIX TEXHHUYECKHX YCTPOICTB,
MU3MEPUTENIBHBIX TPUOOPOB M  TEXHOJOTHYECKHUX TIPOLECCOB TPU pEHICHHH YydeOHO-
NPaKTHYECKHUX 3aJ[ad; ONTHYECKUE CXEMBbI JJIS TOCTPOCHUSI N300paKEeHUH B INIOCKOM 3epKalie U
coOuparoiet TuH3e;

— TPUBOJHUTH MPUMEPHI/HAXOANTh HHPOPMALIUMIO O MPUMEPaxX MPAKTUIECKOTO HCIIOJIE30BAHUS
(u3HUECKUX 3HAHUH B TIOBCETHEBHOM JKU3HHU ISl 0OecTieueHUsI 6€30MacHOCTH MPU OOpAICHHUH C
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 370POBbSI W COOJIONEHHS HOPM
HKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOLIEH cpee;

— OCYHIECTBIISAITh TOMCK HHGpOpPManuu (QHU3MYECKOTO cojaepkaHusi B ceTd VIHTepHer,
CaMOCTOSATENILHO  (pOpMyNMUpyst  TMOMCKOBBIM  3ampoC, HAaXOAWTh MYTH  ONpPEICICHUS
JTOCTOBEPHOCTH TIOJIy4eHHOW MH(OPMALMK HAa OCHOBE MMEIOIINXCS 3HAHUI U JOTIOTHUTEIBHBIX
HCTOYHUKOB,;

— WCIIONIB30BaTh IPH BBHIMOJHEHUH YYEOHBIX 3alaHUil HAayYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NYIECKOTO CONEp)KaHMs, CIpPaBOYHBIE MaTepUallbl, pPecypchl ceTd WHTepHeT; BIaueTh
NpUeéMaMu KOHCIIEKTUPOBAaHUSI TEKCTa, NMpeoOpa3oBaHMs HWH(OpMAIMU W3 OIHON 3HAKOBON
CHCTEMBI B JAPYTYIO;

— co03/1aBaTh COOCTBCHHBIC NMMCHbMEHHBIE U YCTHBIE COOOLICHUS HA OCHOBE MH(OpMaIu
U3 HECKOJBKUX MCTOYHHUKOB (PH3UUECKOTO COJEPKaHHSA, MYOJMYHO MPEICTABISATH PE3yIbTATHI
NPOEKTHOW WM HCCIIEOBATENILCKONW JIEATENBHOCTH; TPH 3TOM T'PaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUIHBIN anmapaT u3ydaemMoro paszaeina (U3WKA U CONMPOBOXK/IATH BBICTYILICHHE
Ipe3eHTaluel ¢ y4eToM 0COOCHHOCTEH ayAIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC (68 yacoB)

TemaTHuecKuii OcHOBHBIE BH/IBI IeATEIHHOCTH ydamuxcs (Ha ypoBHe

OcHoBHOe coJepxaHue . o]
0J10K, TeMa y4eOHBIX JeiicTBHIA)
Pa3znen 1. ®usuka u eé poJib B NO3HAHUH OKPY:KAaIOIIEero Mupa
(6w
Pusznka — dusnka — HayKa o BrisiBieHue paznnunii Mexay GU3HIECKUMU U
HAayKa o npupoze. SBneHus XHUMHUYEeCKUMHU npeBpameHusMu (MC — xumus).

npupoae(2 4)

npuposl. dusznyeckue
SIBJICHUS: MEXaHUYECKUE,
TEIUIOBBIE,
JJIEKTPUUYECKHE,
MarHUTHBIE, CBETOBBIE,
3BYKOBBIE

Pacnio3znaBanue n KJ'IaCCI/Iq)I/IKaLII/Iﬁ (1)H3I/I‘IGCKI/IX
SIBJICHUM: MCXaHHNYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAIrHUTHBIX U CBCTOBBIX.
Ha6J'IIO,Z[eHI/Ie U OITMCaHHC CI)I/I3I/ILICCKI/IX SIBJICHUI

duznyeckne Dduzndyeckre BEITNINHBI. OmnpeneneHue IEeHBI TEJICHUS KBl N3MEPUTEIBHOTO
BeJINYHHBI Hsmepenue Gpusnueckux npubopa. M3amepeHne TMHEHHBIX pa3MepOoB Tel U
(2 1) BennunH. Du3ndeckue IIPOMEXYTKOB BPEMCHU C y4ETOM HOIPEIIHOCTEHA.
npu6opsl. [lorpenHocTs H3mepenne o0beMa KUIKOCTH U TBEPIAOTO TeEla.
U3MEpPEHHH. H3MepeHne TeMIieparypbl MpHU TOMOIIA
Me)}(HyHapoﬂHa;{ cucremMa KUIAKOCTHOI'O TEPMOMETpa U JaTUWKa TCMIICPATYyPHhI.
SIIMHUII BrinosHeHe TBOPUECKUX 3aJlaHUM T10 MOUCKY
CITOCOO0B M3MEPCHHS HEKOTOPBHIX (PHU3HUCCKUX
XapaKTePHUCTUK, HAlPUMEP, Pa3MepOB MaJbIX
00BEKTOB (BOJIOC, TIPOBOJIOKA), YAAJICHHBIX OOBEKTOB,
OOJIBIIIMX PACCTOSIHUH, MAJIBIX TPOMEXYTKOB BPEMEHH.
OO0cy)AeHHE NpeIaraeMbIX CIIOCO00B
EcrecTBenHoO- Kak ¢usuka u npyrue BolaBmkeHUE THIIOTE3, OOBSICHSIONIMX IPOCThIE

HAYYHBII MeTO
no3Hanus (2 1)

CCTCCTBCHHBIC HayKI/I
H3yYaroT MIPUPOITY.
EctecTBeHHOHaYyYHBIH
METOJI ITO3HAHUS
HaOJII0IEHHUE, TOCTAHOB-
Ka Hay4YHOT'O BOIIpoOcCa,
BBIJIBH)KCHUE TUIIOTE3,
3KCHEPUMEHT I10
MIPOBEPKE TUITOTE3,
o0OBbsiCHEHE
HaOJIFOJaEMOTO SIBJICHUSI.
Onucanne GU3NIECKUX
SBJIEHUH C IOMOIILIO
MoJieneH

SIBJICHUSI, HAIIPUMED:

— IMM0YEMY OCTAHABJIMBACTCS ABMIXKYIICECS IO
TOPHU30HTAIIBHON MOBEPXHOCTH TEJIO;

— TI0YeMy B KapKyIO TIOTOJIy B CBETJION OJIeXkKIe

MpPOXJIaJIHEH, YeM B TEMHOM.
Ilpennoxxenrue criocoOOB MPOBEPKU THIIOTE3.

[IpoBeaenue uccienoBaHus MO MPOBEPKE KAKOU-THO0
TUTIOTE3bl, HANpUMEp: HNaJbHOCTH IOJIETA IAapUKa,
MyOICHHOTO TOPH30HTAJIBHO, TeM Oonblle,  YeM
OoJIpIIIE BHICOTA ITyCKa.

[TocrpoeHue mpocTeinmx Mojened (GpU3HISCKUX
SBIEHUH (B BHJIE PUCYHKOB WJIM CXEM), HAIIpUMep
najieHue MpeaMeTa; IpAMOINHEHHOe

pacnpocTpaHEHUE CBETa

Pa3nen 2. [lepBoHauajibHbIE CBeIEHNsI 0 CTPOeHHH BenlecTBa (5 1)

Ctpoenue
Bemectna (1 1)

ATOMBI U MOJIEKYJIBI, UX
pa3mepsl. ONbITHI,
JIOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE
BeIleCTBA

HabGnronenue u mHTEpnpeTanusi ONbITOB,
CBHJIETEIbCTBYIOIUX00 aTOMHO-MOJIEKYIISIPHOM

CTPOCHHMH BEIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

OreHka pa3MepoB aTOMOB M MOJIEKYJI C UCTIOJIb30BaHUEM
¢dororpaduii, TOTy4YESHHBIX HA aTOMHOM CHJIOBOM
mukpockornie (ACM). Omnpenenenue pasMepoB MajbIX Tel

JBuikenmne

U B3aUMoOJeii-
CTBME YaCTHI
BemecTBa (2 4)

JIBM>KeHME 9acTHIl
BemectBa. CBA3b
CKOPOCTH JIBUXECHUS
4acTHll C TeMIepaTypou.
bpoyHoBCKOE JBHKEHHUE.

Hudbdysns.

BzaumoelicTsre yacTUll

Hab6monenre n 00bsicHeHHE OPOYHOBCKOTO
IBIDKSHUS U sIBIEHUS AU Py3nn.

IIpoBeneHme n 0OBSICHEHUE OMBITOB IO HAOITIOICHHIIO
TEIUIOBOTOPACIITUPEHUS Ta30B.

[IpoBenenue u 0OBSICHEHUE ONBITOB 110
0OHApY>KEHHUIO CHUIIMOJICKYJISIPHOTO TMPHUTSIKEHUS

1 OTTAJIKUBAHUA
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BCUICCTBA: IIPUTAKCHHUEC U

OTTaJIKHWBaHUE
TemaTuuecku HOBHBIE€ BHIbI JAeSATEJILHOCTH
o OcHoBHOE Ocno ¢ BHJIBI REATC oc
HoJI0K, yJammuxcsi(Ha ypoBHe
coJep:KaHue N N

TEeMa Y4eOHBIX e cTBUIi)
ArperaTtHble ArperaTHbIC COCTOSTHUS Onucanue (¢ UCTIOIBF30BAHUEM MIPOCTHIX MOJEIEH)
COCTOSTHHA BEIISCTBA: CTPOCHHUE OCHOBHBIXPa3JIU4Hil B CTPOECHUU Ta30B, KUIAKOCTEH 1

BeniecTna (2 1)

ra3os, KHUJIKOCTEN U
TBEPABIX
(KpuCTaINYECKUX) Tell.
BzaumMocss3p Mexay CBOM-
CTBaMH BEIIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U
HUX aTOMHO-MOJIEKYJIIPHBIM
ctpoeHreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUMI
BOJIBI

TBEPIBIX TEI.

OOBsICHEHNE MAJION CXKHUMAEMOCTH KUIKOCTEH M
TBEPABIX TEII, 0OJIBIION C)KUMAEMOCTHU Ta30B.
OOBsicHeHrEe coXpaHeHUsI POPMBI TBEPJIBIX TEI U
TEKY4YECTUKHUIKOCTH.

[IpoBenenne onbITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM
COCTOSI- HUY BOJIBI YACTHUIIBI HAXOJATCS B CPETHEM
JIajbIle Ipyr OT Apyra(IIOTHOCTh MEHBIIE), YeM B
JKUIKOM.

YcTaHOBIICHUE B3aUMOCBSI3U MEKTy OCOOCHHOCTSIMU
arperaTHbIX COCTOSIHUH BOJIbI U CYII[ECTBOBAaHUEM
BOJIHBIX Oopranu3mMoB (MC — Ouosnorus, reorpadusi)

Paznen 3. JIBu:kenne

U B3auMmoseiicrue Tea (21 1)

MexaHnuueckoe
aBuxenue (3 v)

Mexanndeckoe IBUKEHUE.
PaBHOMEpHOE U
HepaBHOMEP-HOE
nBuxerne. CKopocTh.
CpenHsisi CKOPOCTh MIPH He-
paBHOMEPHOM JBH)KEHUU.
Pacuer nmyTu u Bpemenu
JBYOKSHUS

HCCJ’Ie}IOBaHI/IC PaBHOMEPHOI'O ABMKCHUA U
OIpeZIeNIEHUE €TrONPU3HAKOB.

Habmtonenne HepaBHOMEPHOTO IBHKEHUS U
OTpeZIeTIEHUE ero OTIMYUIl OT PaBHOMEPHOTO
JBUKCHHUSI.

Pemenue 3amad Ha ompeneseHue MyTH, CKOPOCTU U

BPEMEHUPABHOMEPHOT'O IBUKECHUSL.
AHanu3 rpaduKOB 3aBUCHMOCTH ITyTH U CKOPOCTH OT
BpPEMEHU

Nuepumusn,
Macca,
IUIOTHOCTH
(4w)

SIBneHue uHEpLUH.
3aKOH MHEPLIUU.
B3aumonelictBue Tel Kak
NPUYNHA U3MEHEHUSI
CKOPOCTH JIBUKECHUS TE.
Macca kak mepa
HHEPTHOCTHTENA.
IInotHOCTH BeuiecTBa.
CBsI3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B
eqUHHIIE 00BbEMa

OOBsICHEHHE U IPOTHO3UPOBAHUE SIBICHUH,
00YCJIOBIICHHBIX HHEPIIMEH, HAIPUMED, YTO TPOUCXOIUT
TIPU TOPMOKEHHUH MJIU PE3KOM MaHEBPE aBTOMOOMIIS,
mo4eMy HCEBO3MOXHO MI'HOBCHHOIIPCKPATUTH ABHUKXCHUC
Ha BEJIOCHIIEIC WU caMoKare U T. 1. [IpoBenenne u
aHaJIN3 OMNBITOB, JEMOHCTPUPYIOUINX U3MCHCHUCCKOPOCTHU
JIBUKECHUS Tela B pe3yibTaTe JSUCTBUS Ha HETO JPYyTUX
Tell.

Pemenwne 3amad Ha ompeeieHUe MacChl Teja, ero
00bEMa U IJIOTHOCTH.

IIpoBeneHue 1 aHanU3 ONBITOB, JEMOHCTPUPYIOLINX

BCILICCTBA 3aBUCHMOCTH H3MCHEHHST CKOPOCTH TEja OT €r0 MaccChl
IpHU B3aUMOJACHUCTBUU Tel. M3MepeHue mMacchl Tea
pasnuuHbIME criocobamu. Ompeie/ieHne MIOTHOCTH Teja
B pe3yJIbTare H3MEPEHHsl €ro Macchl 1 00beMa
Cua. Buabl Cuna xak H3ydyeHnue B3auMOJCUCTBHS KaK IPUYUHBI H3MECHEHUS
cuii(14 1) XapaKTepUCTUKA CKOPOCTHUTENA WIH €ro JepOopMAaIHu.

B3aUMOJICHCTBUS TEN.
Cuia ynpyrocTH u 3aK0OH
TI'yka. U3Mepenue cuisl ¢
MTOMOIIBIO TUHAMOMETpA.
SIBneHue TATOTEHUA U
cuia Tskectn. Cuia
TSKECTH Ha APYTUX

Omnucanve pealibHbIX CUTYyaIluil B3aUMOICHCTBHS TEI C
MOMOIIBIOMO/IEIICH, B KOTOPBIX BBOJUTCS MOHITHE U
M300pakeHHe CUITbI. VI3ydeHue CUITbl yIIPYTOCTH.
HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
YIUTMHEHHUSI PE3UHOBOTO IITHYPa WA TIPYKUHBI

(c moctpoeHuem rpaduka).

AHanmu3 NpakTHYESCKUX CUTYAIUH, B KOTOPBIX
MPOSIBJISIETCS] JIGUCTBHE CHIIBI yIPYrocTu (ynpyrocrtb
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miIanerax. Bec Tena.
HesecomocTts. CrioxeHue
CUJI, HalIpaBJICHHBIX I10
OJTHOU MPSIMOM.
PaBHogelicTByOMAasicHI.
Cuia Tperus. Tpenue
CKOJIB)KCHUS U TPCHUE
nokosi. TpeHue B mpupojie
U TEXHHUKE

Ms4a, KPOCCOBOK, BETOKJIEpeBa U Jp. ).

AHanu3 cUTyalui, CBSI3aHHBIX C SIBICHUEM TATOTEHUSL.
OOBsicHEeHNE OPOUTATBFHOTO IBI)KEHUS TIJIAHET C
WCITOJIb30BaHU- €M SIBIICHUS TATOTEHUS M 3aKOHA WHEPIIUN
(MC — actponomus). I3mepenne Beca Tena ¢ MOMOIIIBIO
nuHamomeTpa. OG0CHOBaHHE 3TOTO CITOCO0a U3MEPEHHS.
AHaIN3 U MOJICIMPOBAaHUE SIBJICHUSI HEBECOMOCTH.
DKCIepUMEHTAIBHOE TOyYeHUE MPaBHIIA CIOKEHUS
CHJI, HAIPaBIICHHBIX BJIOJIbL OJHOM mpsmoii. OnpenencHre
BEJIMUYUHBIPABHOJAECUCTBYIOIIEHN CHJL.

W3ydeHue cuibl TpeHUS CKOJIBXEHUS U CUIIBI

TpeHus nokos. Mccnenopanue 3aBUCUMOCTH

CUJIBI TPEHHUs OT Beca TeJlau CBOMCTB TPYIIUXCS
MMOBEPXHOCTEM.

AHanu3 NpakKTHYECKUX CUTYaLHH, B KOTOPBIX
MPOSIBIISIETCS] IEUCTBUE CUIIBI TPEHUSI, UCIIOJIB3YIOTCS
CIIOCOOBI €€ yMEHbIlIe- HUSl WIM YBEeJIW4YeHUs (KaTaHue
Ha JIbDKaX, KOHbKaX, TOPMOYKE-HUE aBTOMOOUIIS,
HCIIOJIb30BAHME MOAUINITHUKOB, IIJJaBAaHUE BOJHBIX

JKUBOTHBIX U 1p.) (MC — Ouornorust).
Pemenwne 3amad ¢ ucronp3oBaneM (Gopmyn Wi pacuera
CUJIBITSI’KECTH, CUJIBI YIIPYTOCTH, CHITBI TPSHUS

Pa3nen 4. /laBjieHne TBEPABIX TeJl, )KHAKOCTeH 1 ra3oB (21 u)

JlaBienue. Ile-
penaua nasJie-
HUA TBEPABIMHU
TeJIaMH, KHIKO-
CTSIMHU H
razamu(3 4)

Hasnenne. CiocoObI
YMEHb- IICHUS U
YBEIIMYCHUS NaBIICHUS.
JlaBieHue rasa.
3aBHCHMOCTD JaBJICHUS
rasaot o0bsEMa u
Temmepatypsl. Ilepenaua
JTaBIICHUST TBEPIBIMU
TelaMu, )KUJKOCTIMH U
razamu. 3akoH Ilackais.
ITneBMaTuyecKkre MalllHHbI

AHanu3 1 00bsICHEHUE OIBITOB U MPAKTHYECKUX
CUTyalHil, B KOTOPBIX MPOSBISETCS CUJIa TaBICHHUS.
O6ocHOBaHHE CIOCOOOB YMEHBIICHHS U YBEIHYCHUS
JaBJICHUA. I/I3yquI/Ie 3aBUCHUMOCTH OaBJICHUA ra3da OT
00beMa 1 TeMriepaTypsbl. M3yduenue ocoOeHHOCTEH
nepeiaun AaBJICHUS TBEPIBIMU TEIaMH, )KUIKOCTAMH U
razamMd. O60CHOBaHUE PE3yJIbTATOB OIBITOB

0COOCHHOCTSIMH CTPOCHHS BEIISCTBA B TBEPJIOM, KUJIKOM
1 Ta3000pa3HOM COCTOSIHHUSX.

OKCIIEpUMEHTAIIBHOE J10Ka3aTeNbCTBO 3aKOHA
[Tackansa. Pemenue 3aga4 Ha pacdeT AaBiIeHUS
TBEPAOTO TeJIa

JlaBJjieHue
suakoctu (5 )

3aBUCUMOCTh
JABJICHUST KUIKOCTU
OT Ty OMHBI
MOTPYKESHUSI.
I'mppocraruyeckuit
napagokxc.
Cooobmaromuecs
COCY[IBL.
I'mppaBnuyeckue
MEXaHU3MbI

HccnenoBanue 3aBUCUMOCTH JTaBJICHUSI KUJIKOCTH OT
T1yOUHBI IOTPYKEHUS U INIOTHOCTH >KUAKOCTH.
Habmonenne u 00bsiICHEHHE THAPOCTATUYECKOTO
napagokcaHa ocHoBe 3akoHa llackans. H3yuenue
COOOIIAFOIITUXCST COCYOB.

Pemenune 3amay Ha pacyeT JaBIeHUS KUIKOCTH.
OObsICHEHHE MPUHIIUIA ACHCTBUS THIPABIHYECCKOTO
npecca.

Ananmn3 1 00bICHEHNE MPAKTUYECKUX CUTYaIINH,
JACMOHCTPUPY-IOUIUX ITPOABICHUC AaBJICHUA
XKUIKOCTH U 3aKoHa [lackaist, HarlpuMep IpoLECCOB B
OpraHu3Me MpH TIIyOOKOBOHOM HEIps- HuH (MC —
OMOJIOTHS)

AtMocdepHoe
nasJjienue (6 u)

ATtMmocdepa 3emnu u
arMoc(epHoe JTaBICHHUE.
[IpuauHBICYIIECTBOBAHUS
BO3AYIIHOW 000JIOYKH
3emiin. OMnbIT
Toppuuemiu.
N3mepenue
arMocdepHoro
JTaBIICHUSI.

3aBUCHMOCTb
aTMOC(epPHOTOIABIICHHS OT

DKcnepuMeHTAIbHOE 0OHApYKEHUE aTMOCHEPHOTO
JaBJICHHUS. AHATIU3 B OOBSICHEHHE OIBITOB H
MPAaKTHYECKUX CHUTYallui, CBS3aHHBIX C JCHCTBHEM
aTMoc(hepHOTro aBICHHUS.

OOBsicHEHNE CyIIecTBOBaHUs aTMOoc(epsl Ha 3emiie U
HEKOTOPBIX IUIAaHETaX WM €€ OTCYTCTBHSI Ha JPYTHX
manerax u Jlyne(MC — reorpadwusi, acTpoOHOMUS).
OOBsicCHEeHNEe U3MEHEHHS TUIOTHOCTH aTMOC(EpHI ¢
BBICOTOMH 3aBHCHMOCTH aTMOC(EPHOTO JaBIICHUS
OT BBICOTBHI.

Pemenue 3amay Ha pacyeT atMocdepHOro
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BBICOTHI Ha/l yPOBHEM MOPS.
[Ipubops! ans usmepeHus
aTMOC(EpHOTO TaBJICHH

naBieHus. M3yuenue yctpoiicTea
OapomeTpa-aHepouaa

HeiictBue
SKHAKOCTH U
rasa Ha
NOTPYKEHHOEB
HUX Testo (7 4)

JlelicTBUe KUIKOCTHU U
rasa Ha HOTPYXCHHOE B
HUX TCJI0.
BriTankuBaromias
(apxumenoBa) cuia.
3akoH Apxumena.
IlnaBanue ten.
BoznyxonnaBanue

DKCHepUMEHTAIbHOE OOHApYKEHUE JTCUCTBUS KUIAKOCTH
Y Ta3aHa NorpyXECHHOE B HUX TEJIO.

OmnpeneneHue BBITATKUBAIONICH CHIIBI, ACUCTBYIOIIEH
Ha TEeJI0, TOTPYKEHHOE B KUIKOCTb.

IIpoBenenne u 06CyXAE€HUE ONBITOB,
JIEMOHCTPUPYIOIIMNX 3aBUCUMOCTD BBITAJIKUBAIOIIEH
CHUIIBL, IEHCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00BEMa
MOTPY>KCHHON B KUIKOCTh YacTH TeJau OT IJIOTHOCTH
JKUJIKOCTH.

HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIE OT
00BEMAIIOTPYKEHHOM B JKMJIKOCTh YaCTH TeJja.
Pemenne 3agau Ha mpUMeHeHHE 3aKOHa Apxumena u
ycnoBus IaBanus teia. KoHcTpyupoBanue apeomerpa
WM KOHCTPYMPOBAHUE JIOJKUU OIpeeieHNue e
rPpy30NIOABEMHOCTH

Pa3znen 5. Pabora

¥ MOIIHOCTH. JHeprus (12 u)

PabGoTa u mour-
HoCThb (3 1)

Mexannueckas pabora.
Mor1mHoCTh

DKCIEPUMEHTAIBHOE ONPEACICHUE MEXAHUUECKOU
pabOTHI CHIIBITSDKECTH TIPU TaJICHUU Tela U CHIIBI TPEHHS
IIpY PaBHOMEPHOM MEPEMEISHUH TelIa 110
TOPU3OHTAIILHON ITOBEPXHOCTH.

Pacueér MmomHOCTH, pa3BUBaEMOU IIPU NMOABEME IO
nectHuue. Pemenne 3a1a4 Ha pacyeT MEXaHUYECKOU
pabOThl U MOITHOCTH

Ipocrbie
MexaHu3MbI (5 u)

IIpocThie MEXaHU3MBI:
peIyar, OJI0K, HaKJIOHHAs!
IJI0CKOCTh. [IpaBuiio
paBHOBecHSs pblyara.
IIpumenenue npaBuia
paBHOBECHSI pblyara K
0110Ky. «30J0TOE
MPaBUJIIO» MEXaHUKH.
KIT/I mpocthix
MexaHn3MoB. [IpocTeie
MEXaHU3MBbI B OBITY U
TexHuke. Peruaru B Tene
YyeJIoBeKa

OrnpezaeneHne BBINTPHIIIA B CHIIE IPOCTHIX
MEXaHU3MOB HallpuMepe phluara, MOABUKHOTO U
HEIMOABMYXHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
UccnenoBanue ycnoBus paBHOBECHS pblyara.
OOGHapy>KeHHEe CBOWCTB NPOCTHIX MEXAaHU3MOB B
Pa3IMYHBIX MHCTPYMEHTaX U IMPHUCHOCOOICHUSX,
HCTIIOIB3yEMBIX B OBITY

1 TEXHHKE, a TaKXKe B XKUBBIX oprannsmax (MC —
Ouostorust). DKCIEpUMEHTAIbHOE JOKA3aTENbCTBO
paBeHCTBa paboT MPH NPUMEHEHHUH HPOCTHIX
MEXaHHU3MOB.

Onpenenenne KIIJ| HakIOHHON IIIOCKOCTH.
Pemenune 3amau Ha MpUMEHEHUE NpaBHIa PABHOBECHS
pbruara uHa pacuet KITJ{

Mexannuyeckas
Heprus (4 4)

Kunernueckas u
MMOTEHINATbHAS SHEPTHSI.
IIpeBpatie HUE OAHOTO
BUIa MEXaHUYECKOI
SHEPTUU B APYTOM.
3aKOH COXpaHEHUs U
W3MEHEHHUS YHEPTHUU B
MEXaHHKe

9KCHepI/IMCHTaJII)HOC OnpeacICHUC U3MCHCHUA
KHHETHYCSCKONH HOTeHLIHaJILHOﬁ OHCPTrun TeCiia Mpu
€r0 CKaThIBAHWUH 110 HAKJIOHHOH INIOCKOCTH.

dopMyTUpoBaHHE HAa OCHOBE MCCIICJOBAaHUS 3aKOHA
COXpaHEHUSIMEXaHUYECKON SHEPTUH.

OO0cyxaeHre rpaHull MPUMEHUMOCTH 3aKOHa
COXPaHCHUSIIHECPTHH.

Pemenue 3anay ¢ UCOIBb30BaHUEM 3aKOHA COXPaHEHUS
SHEpPruun

Pe3zepBHOe Bpems (34)
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8 KJIACC (68 uacos)

TemaTnyeckuu
0J10K, TEMbI

OcHoOBHOe coJep:kaHue

OcHOBHBbIE BUABI 1€ATEJLHOCTH y4alluxcs (Ha ypoBHe
YueOHBIX JIeiicTBUIl)

Paznen 6. TemioBble siBjieHus (28 4)

CtpoeHue u
CcBOliCTBa
BenecTa (7 4)

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETHYEC
KOI TeOpHUU CTPOCHHUS
BeniecTsa. Macca u
pa3Mepsl aTOMOB U
MOJIeKy1. ONBITHI,
MOATBEPKIAIOIINE
OCHOBHBIC MOJIOKCHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU.
Mopaenu TBEpIOTO,
JKUJKOTO U
ra3000pa3HOTO COCTOSIHUI
BEIIECTBA.
Kpucrannuueckue u
aMop(HbBIEe TBEP/IbIE TEa
OOBsICHEHHE CBOMCTB
ra3oB, JKHJIKOCTECH 1
TBEPABIX TEI HA OCHOBE
MOJIOXKCHUM
MOJICKYJISIPHO-KUHETHUUECK
ol Teopun. CmayuBaHue
U KanWUISIpHBIC SIBICHUS.
TemnmoBoe pacuiupeHuen
C)KaTHe

Habmionenne u mHTEpIpETAINS OMBITOB,
CBHJICTENBCTBYIOMNX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPECHUEM Pa3IUYHBIX
BEIIISCTB B BOJic. PemieHue 3amad 1Mo OIcHUBAHUIO
KOJIMYECTBA ATOMOB HJIM MOJICKYJI B €AUHUIIC 00hEMaA
BellecTBa. AHAINU3 TEKCTa APEBHUX aTOMHUCTOB
(manpumep, pparmenTa nmosmel Jlykpenus «O npupoe
BEIIICi») C M3JI0’)KEHUEM OOOCHOBAHUI aTOMHOM
TUTIOTE3bI (CMBICIOBOE uTeHHE). OLeHKa yOSUTEIbHOCTH
3TuX 0o0ocHOBaHMi. OOBSICHEHHE OPOYHOBCKOTO
JBIKEHUS, SBICHUS THPQY3UHA U PA3TUIUi MEXIY
HHUMH Ha OCHOBE ITOJIOKCHUM
MOJICKYJISIPHO-KUHETUUECKOU TEOPUU CTPOCHUS
BemecTBa. OOBSICHEHUE OCHOBHBIX Pa3IU4Yui B
CTPOCHHU T'a30B, KUAKO- CTEH U TBEPJBIX TEI C
KCIIOJIb30BAaHUEM MOJI0KCHUHN
MOJICKYJISIPHO-KHUHETUUECKOU TEOpUU CTPOCHUS
BEIIICCTBA.

[IpoBeneHne ONBITOB MO BBHIPAIIMBAHUIO KPUCTAIIIIOB
MMOBAapEHHOM COJIM WJIM caxapa.

[IpoBeneHre U 0OBSICHEHHE OIMBITOB,

JIEMOHCTPHUPYIOIINX KAITWJUISIPHBIC SIBIICHUS U SIBJICHHE
CMaYVBaHUSL.

OOBsICHEHHE POJIH KAMUJUIPHBIX SIBICHUN JJTSI
MOCTYIUJICHUS BOJIBI B opraHu3M pacreHuit (MC —
OMOIOTH).

Habmonenue, npoBeneHue U 0ObSICHEHUE OTIBITOB IO
HaOJI0ICHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KUIAKOCTEH M TBEPIBIXTEIL.

OOBsICHEHHE COXpaHeHUsI 00bEMa TBEPABIX TEI,
TEKY4YECTHUKHUJIKOCTH (B TOM YHUCIIe, Pa3HUIIBI B
TEKYy4eCTH JUIsl PA3HBIX)KUJIKOCTEH), NaBJICHUS Ta3a.
[IpoBeneHne oNnpITOB, JEMOHCTPUPYIOUIUX 3aBUCUMOCTH
JTaBJICHUS BO3JlyXa OT €ro 00beMa U HarpeBaHUs WIIH
OXJIAXKACHUS, U UX OOBSICHEHHE HAa OCHOBE
aTOMHO-MOJICKYJISIPHOT'O YUYEHUs. AHAIN3 MPAKTUUYECKUX
CHUTyallii, CBSI3aHHBIX CO CBOMCTBaMH ra3oB, >KUAKOCTEH
U TBEPJBIX TEI

TemnoBble
npomneccol (21
1)

Temnepatypa. CBs3b
TEMIIEPATypPhI CO
CKOPOCTBIO TETIJIOBOTO
JIBIDKEHUS YacTHII.
Bryrtpennsa

sHeprusi. CriocoOsl
W3MEHECHUS

O6ocHOBaHKE MPABHII U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE Pa3IU4YHbIX CIOCOO0B U3MEPEHHUS M IIKAJ
TeMIIEpaTyphl.

HaoOnronenue u o0ObsICHEHNE OIILITOB,
JIEMOHCTPHUPYIOIUX U3MECHEHHE BHYTPEHHEH SHEPTHH
Tejia B pe3yJibTaTe TEILIONEepeadyd U PabOThl BHEIITHUX
CHIL.
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BHYTPEHHEU YHEPIUU:
Teruronepeaaya u
COBEpIIICHUE PabOTHI.
Buas! Teronepenauu:
TETUIONTPOBOIHOCTb,
KOHBEKITUS, U3TyIeHHE.
KonuuectBo

TEIUIOTHI. Y JenbHas
TETIIOEMKOCTD
BEIIlECTBA.
TemmooOMeH u
TETIOBOE

paBHOBeECHE.
YpaBHEHUE

TEIUIOBOro OajaHca.
IInmaBnenue u
OTBEp/ICBaHUE
KPpUCTAJNTUYCCKUX
BEIIECTB. Y JIeabHas
TETUTIOTA TIJIABJICHHUSI.
ITapooOpazoBanue

1 KOHJICHCAITHSI.
Hcnapenue. Kunenue.
Y nenbHas TEIUioTa
mapooOpa3oBaHus.
3aBUCHMOCTD

TEeMITepaTypbl KHIICHHSIOT
aTMoC(hepHOTO TaBJICHHUS.

BraxxHocte Bo3nyxa.
OHeprusi TOILIUBA.
VaenbHas TerioTra
CTOpaHusl.

[TpuHIMTIBI paboThI
TEIUIOBBIX JBUTATEIICH.
KII TenmoBoro
JOBHUTATECIIS.

TennoBele ABUTATEIIN U
3alUTa OKPYXKAroIIei
Cpepbl.

3aKOH coOXpaHEeHHUs U
pe- BpallleHusI
SHEPruu B Mexa-
HUYECKUX U TEIUIOBBIX
npoueccax

Habmtonenue 1 00bsICHEHHE OTIBITOB, 0OCYXKIEHUE
MMPaKTUYECKUX CUTYalHi, TEMOHCTPHUPYIOIINX
pa3UYHBIE BUABI TETUIO- TIepeaadu:
TETUIONIPOBOJHOCTD, KOHBEKIIHIO, N3TydeHHE.
UccnenoBanue siBIeHUsT TEIIOOOMEHA MpH
CMEIIMBAaHUUXOJIOJIHON U Tropsided BOJBI.
HaOmroneHue yCcTaHOBICHUS TEIJIOBOTO PaBHOBECHS
MEX]Iy TOpsiueil U XOJI0THOM BOJIOM.

Omnpenencaue (M3MEpPEHUE) KOJIMYECTBA TEIUIOTHI,
MTOJTy9eHHOTOBOJION TP TEILIOOOMEHE C HarpeThIM
METAINYECKUM IIUJINHIPOM.

Omnpenenenne (U3MEpEHUE) YACITHFHONW TEITIOSMKOCTH
BemiecTBa. Pemenue 3a1a4, CBI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUJIO- THl M TEIUIOEMKOCTH TIPU TETIO0OMEHE.
AHanmu3 cutyanuii IpakTHYECKOTO UCIIOIb30BaHUS
TEIUIOBBIX CBOMCTB BEIIECTB U MaTEPUAIIOB, HAIIPUMED, B
LIEJISIX SHEProCcOCPEIKEHUS: TEILIIOU30JISIIMS,
SHeprocoOeperaronue KpoIu, TSPMOAKKYMYJISTOPHI U T.
II.

Habmonenne siBiaeHWA ucmapeHus W KOHISHCAIIHH.
HccnenoBanue nporiecca ncnapeHus pa3aTudHbIX
)kukocteil. OObSCHEHUE SBICHUH HCIIAPSHUS U
KOHJICHCAIIUU Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUYCHUS.

HabmtoneHue u 00bsICHEHHE MPOIecca KUIICHHS, B TOM
YHUCIIE 3aBUCUMOCTH TEMIIEpaTyphl KUIIEHUS OT
JTaBIICHUS.

Ornpenenenue (M3MEpPEHIE) OTHOCHTEIHLHOM BIaKHOCTH
Bo3ayxa. HaGmronenre mporecca miaBiIeHAS
KPUCTAJLUIMYSCKOTO BEIIIECTBA, HAIIPUMED JIbJIA.
CpaBHEHHE TIPOIIECCOB TUIABICHUS

KPUCTAUTMYECCKUX TEIU Pa3MArYEHUs MPH
HarpeBaHUM aMOP(QHBIX TE.

Onpenenenne (M3MEpPEeHNE) YIACTBHON TETUIOTHI
riaBjieHus Jibaa. OObsICHEHUE SBJICHUH IJIaBJICHUS U
KPUCTAJIU3AIIMK HA OCHOBE aTOMHO-MOJICKYJIIPHOTO
yuenus. Perienue 3asad, CB3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEILIO-THI B MPOIIECCaX TEIJIONEpeaadn
MIPH TUIABJICHUU U KPUCTAIIIN- 3aIIUH, UCTIAPCHUU U
KOHJICHCAIUH.

AHanu3 cuTyanuil MpakTUIeCKOT0 IPUMEHEHUS
SIBJICHUH TJIABJICHUS U KPUCTAJLIN3AIINN, HAIIPUMED,
MMOJTyYCHUE CBEPXUYHUCTHIX MaTepPHUaIOB, COJIEBAs
rpeiKa u Jp.

Ananu3 paboThl U O0BSICHEHUE MIPUHIIUIIA JICHCTBUS
TETJIOBOTOJBUTATEIIs.

Brruucnenune koiauyecTBa TEIJIOTHI, BBIJICNISIONIECTOCS TPU
CrOpaHMUH Pa3IUYHBIX BUAOB ToriuBa, U KIIJ]
JBUTATEIIS.

Ob6cyxaeHne AKOJIOTHIECKUX TTOCJICICTBUN
WCIIONb30BAaHUsI  JBUTATENIE BHYTPEHHETO CrOpaHus,
TETUIOBBIX U THUAPO3JeK TpocTtaniuit (MC — skororus,

XHMHUS)

Pazgen 7. DnekTpuyecKne U MArHUTHBIE siBJieHus (37 1)
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OJieKTpUYeCKH | DJeKTpu3anus Tei. IBa HabGmionenre 1 mpoBeIeHNUE OIBITOB T1O
e3apsaabl. POTadIEKTPUUECKUX BJIEKTPU3AIIAH TEII IPU COTPUKOCHOBEHHUH U
3apsizkeHHbIE 3apsa0B. WHIYKITACH.
TeJaa M UX BzaumoneiictBue Habmonenne n o0bsICHEHNE B3aUMOICHCTBUS
B3aUMoOJeiicTB | 3apsDKEHHBIX TeNl. 3aKOH OTHONUMCEHHOM Pa3HOMMEHHO 3apsDKECHHBIX TEI.
ue (7 4) Kynona. OOBsIcCHEHVE TTPUHITUTIA TEHCTBUS DJIEKTPOCKOIIA.
DJeKTpuyecKoe ToJe. OOBsICHEHWE SIBJICHUH JIEKTPU3ANH TIPU
ITpuHnun COMPHUKOCHOBEHUHUTEN U UHIYKIIUEH C
CYTIEPIIO3UITHH WCIIOJTb30BAaHUEM 3HAHUH O HOCHUTEISIX
SIIEKTPUIECKUX MTOJIEH. BJIEKTPUYECKUX 3apsi0B B BEIIECTBE.
Hocurenn .
Pacnio3naBanve n 0OBSICHEHHE SIBICHUH dJICKTPHU3AINHU B
AIEKTPUIECKUX 9
SADAIOB T10- BCETHEBHOH Xu3HU. HaOmonerne u o0bsACcHeHNE
PAZLOB. . OTIBITOB, WILUTFOCTPUPYIOMINX 3aKOHCOXPaHCHUS
DneMeHTapHBIN
o AJIEKTPUYECKOTO 3apsijia.
SIIEKTPUIECKAN 3apsi.
Habmtonenne onbITOB MO0 MOJAGITUPOBAHUIO CHIIOBBIX
CtpoeHue aToma. N
JTIMHUHAIIEKTPUIECKOTO TTOJIS.
ITpoBoaHUKM U N
UccnenoBanue AelCTBUS 3JISKTPUYECKOTO TOJIS Ha
IHUDJICKTPUKHA. 3aKOH
MMPOBOJHUKUHU TUATIEKTPUKA
COXpaHEHUS
AJIEKTPUUECKOT O 3apsaa
IlocTosTHHBII DIIEeKTPUICCKUH TOK. Habmonenre pa3muaabIX BUIOB JCHCTBUS
JIEKTPUYECK YcnoBus CyIIECTBOBAHUS | DJIEKTPUYECKOTOTOKA M OOHAPYXECHHUE DTUX BUIOB

uii Tok (20 4)

3JIEKTPUIECKOTO TOKA.
M cTOYHUKN TOCTOSIHHOTO
ToKa. JlencTBus
NEKTPUUECKOTO TOKA
(TemoBOE, XUMHUYECKOE,
MarHuTHOE).
DIEKTPUYECKUI TOK B
JKHJIKOCTSIX M ra3ax.
DneKkTpuyecKas 1enb.
Cunaroxa.
DNEeKTpUYECKOe
HaMpsDKCHUE.
CompoTuBieHUE
MIPOBOJHUKA. Y AENBHOE
COIPOTUBJICHUE
BelecTBa. 3akoH Oma
JUISL y4acTKa IIeIH.
ITocniemoBarensHOE

1 mapajjieIbHOe

COCAMHCHUCTIPOBOAHUKOB.

PabGoTa u MomHOCTB
AJIEKTPUIECKOTO TOKA.
3akoH Jxoyns—Jlenna.
OIeKTponpoBOJKa U
MOTPEeOUTENN IIIEKTPHU-
YECKOW SHEPTUH B OBITY.
KopoTtkoe 3amMbikaHue

NEUCTBUA B IIOBCEIHEBHOMKU3HHA.

Cbopka 1 HCTHBITaHUE IEKTPUIECKON Ienn
MOCTOSTHHOTOTOKA.

H3mepeHue cUIlbl TOKA aMIIEPMETPOM.

H3mMepeHue peKTpUuecKOro HanpsiKeHUus
BosibTMETpOM. [IpoBeieHUEe U OOBSICHEHUE ONBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTH JIEKTPUUECKOTO
COINPOTUBJICHUSI MPOBOJHUKA OT €ro IJIUHBI, TJIOIIAIN
MOIIEPEYHOr0 CEUYEHUS U MaTepuara.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA,
MPOTEKAIOLIETO YePE3PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HanpsHKEHUs1 Ha pE3UCTOPE.

ITpoBepka mpaBuia CIOXCHUS HAIPSKECHUU TTPU
HOCJIEeN0BATEIBHOM COEJIMHEHUH ABYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHIBI TOKa NPHU MapalieIbHOM
COEIMHEHUU PE3UCTOPOB.

Amnanu3 cuTyanui nociae10BaTeIbHOTO U
MapaylIeIbHOTO COSTUHEHHUS TIPOBOIHUKOB B
JIOMAIITHUX DJICKTPUICCKUX CETSIX.

Pemenue 3anau ¢ ucnonap3oBaHueMm 3akoHa Oma u
(hopMyn pacuéra 3IIEeKTPUUECKOTO COMPOTUBIICHUS
MIpU TOCIIEIOBATEb- HOM U MapajljIeIbHOM
COEMHEHUH TTPOBOAHUKOB. OmnpeneneHue padoTh
AJIEKTPUUECKOr0 TOKA, MPOTEKAIOIIerouepes
pe3ucTop.

OrmpenienieHre MOIIHOCTH 3JICKTPUUYECKOTO TOKa,
BBIICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA 4epes
JIAMITOYKYOT HaIPsDKCHHS Ha HEW.

Omnpenenenue KI1/] HarpeBartens.

UccnenoBanue mpeoOpa3zoBaHus SHEPTHH TTPH
MOIBEME TPY3adIEKTPOABUTATEIEM.

OOBsicCHEHNE YCTPONCTBA M MPUHITUIIA TCHCTBUS
JIOMAIITHAX 3JIEKTPOHArPEeBaTENbHBIX MPHUOOPOB.
OOBsICHEHNE TPUYNH KOPOTKOTO 3aMBIKAHUS U
MPUHIUNAJICUCTBUS MIaBKUX MPEJOXPaHUTENEH.
Penrenue 3agau ¢ ucronab30BaHUEM 3aKoHa JIKOyIsi—
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Jlenua. Habnrofenre BOZHUKHOBEHUS AJIEKTPUYECKOTO
TOKa B ) KXUJAKOCTHU

MarnauTtHsle ITocTostHHBIE MArHUTHI. Hccnenopanve MarHUTHOIO B3aUMOAEHUCTBUS
siBJieHns (6 Bsaumonelicteue MOCTOSIHHBIXMAarHUTOB.
v) MOCTOSTHHBIX MarHUTOB. H3yyeHre MarHUTHOI'O IOJISI IOCTOSIHHBIX MarHUTOB
MarsnuTHoe 1oJIE. IpU UXO0bEAUHESHUH U Pa3IeICHUN.
MarnautHoe nosie 3emunu | [IpoBeneHMEe OMBITOB IO BU3YaJIM3AIIHH TOJIS
€ro 3Ha4YCHUE JUIS )KU3HU | TTOCTOSSHHBIXMAarHUTOB.
Ha 3emiie. OnbIT HN3yueHue sBIEHUS  HaMarHMYMBaHWs  BEILECTBA.
Opcrena. MarautHoe HccnenoBanue JeUCTBUS JJIEKTPUYECKOTO TOKa Ha
T0JI€ AIEKTPUIECKOTO MarHUTHYIOCTPEIKY.
ToKa. [IpumeHenue
>7EKTPOMATHHTOB B IIpoBenenue OIIBITOB, _ AMOHCTPHPYIOLINX
Texmuke. JlelicTRue 3aBUCHUMOCTH CHJIBI  B3aUMOJEWUCTBUSA  KaTyIIKA C
MATHITHOTO HONS Ha TOKOM M MarHhTa OT CHJIBI W Ha- TIPaBJICHHUS TOKa B
MIPOBOJHUK C TOKOM. KaTyIHKe. .
T e AHanu3  cHTyanuii  MPaKTHUYECKOTrO  MHPHUMEHEHUS
HOCTOSHHOLO TOKAL DJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
M CHOTB30BAHME YCTPOHCTBAX, MPOMBIIIIEHHOCTH, MEIHITHE).
»IEKTPOJIBHTaTeNeil B TEX- N3yueHnue pelictBus _MarHMTHOTO TOJIS HA MPOBO/IHHK C
HEYECKHX yCTPOHCTBAX TOKOM. M3ydyeHue nercTBus DJIEKTPOABUIATENS.
W Ha TPAHCTIOPTE N3mepenne KIIJ anekTpoasuraTenbHON YCTaHOBKH.
Pacnio3naBanve u aHaIu3 pa3IUYHbIX MIPUMEHEHHI
AIEKTPO-JBUTATENEH (TpaHCIIOPT, OBITOBBIC
YCTpO#CTBa U Ap.)
Aaextpomarau | OnBITEI dapanest. OnBITH IO UCCIIE0OBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON
THast SIBnenue WHAYKIUW: UCCIIEJOBAaHUE U3MEHEHUI 3HAaUeHUS U
uHAyKums (4 3JIEKTPOMarHUTHON HAIPaBJICHUs] HHAYKIIMOHHOT'O TOKA

)

nHAyKIuu.  [IpaBuio
Jlenna.
DIIeKTpOTeHEePaTOp.
Cnoco0bl oTy4eHust
SJICKTPUUECCKON SHEPTHH.
ONEeKTPOCTaHIIMU HA
BO30OHOBJISIEMBIX
HMCTOYHHUKAX DHEPTHU

PesepBHoe Bpems (3 1)

9 KJIACC (102 gaca)

TemaTuueck OcHoBHOe coaep:kaHue OcHOBHBIE BU/BbI /1€SITeIbHOCTH
Hi10JI0K, y4yammxcsi (Ha ypoBHe y4eOHBbIX
TeMa JaeicTBU)

Pazgen 8. Mexannveckue sipiaenus (40 4)
Mexanuueckoe | MexaHUUYECKOE ABUKEHUE.

JBHIKEHUE U
CIIOCOOBI €ro

onucanus (10 4)

MartepuajabHasl TOYKa.
Cucrema orcuera. UTHOCHU
TEIbHOCTh MEXAHUYECKOI'O
JIBHKEHUs1. PaBHOMeEpHOE
NPSAMOJIMHENHOE
JBWKEeHHE. HepaBHOMED

HO€ NPSIMOJINHENHOE IBIKE

HHUe CpeaHssa u

MI'HOBCHHAs CKOPOCTH TECiia

IIpY HEPABHOMEPHOM
JOBIDKCHHUH. Y CKOPEHUE.
PaBHOYCKOpEHHOE

HPSAMOJIUHENHOE IBUIKEHHUE.

CBo0OoHOE MajeHne

AHamu3 u  OOCYyXIEHHE Ppa3IMYHBIX I[PHUMEPOB
MEXaHW4YeCKOTo ABWKeHHs. OOCyXIeHue TrpaHul]
MPUMEHUMOCTH  MOJIETTH  «MaTepuajibHasi  TOYKay.
OnrcaHnne MEXaHHYeCKOTO JBWKEHUS Pa3IMdYHbIMHU
criocobamu (ypaBHeHHe, Tabnuna, rpaduk). AHAIH3
KUBHCHHBIX CHTyalud, B KOTOPBIX MPOSIBISICTCS
OTHOCHUTEIBHOCTD MEXaHUYECKOTO JIBIDKCHUS.
HaOmionenne  MeXaHMYEeCKOro  ABIDKEHUS  Tela
OTHOCHUTEIBHO Pa3HBIX Ten oTcueta. CpaBHEHHE ITyTed
U TPaeKTOpWH JBIWKEHUS OJHOTO M TOTO JKE€ Tefa
OTHOCHUTEIIBHO pa3HbIX TeJI OTCYCTa. AHalIu3 TEKCTa
l'anmnnest 06 OTHOCHUTENBHOCTH ABVIKEHHS; BHIIOJTHEHHE
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OnbITel 'annies.

PaBHOMepHOG JBHXKCHHUC I10

okpyxHoctu. [lepuon u
4acToTa OOpaIleHUS.
Jluneiinas u yriosast
CKOpOCTH.
LlenTpocTpemurensHOe
YCKOpEHHE.

3alaHdid 10 TEKCTY (cMbIcTOBOE YTEHUE).
Ornpenenenne cpeHeil CKOPOCTH CKOJIbKEHUS OpycKa
WJIU IBMDKCHHMS IIApUKa 110 HAKIIOHHON TIJIOCKOCTH.
AHanu3 u 00CyXJIeHne croco00B MPUOIMKECHHOTO
ompenereHus] MIHOBEHHOW ckopoctu. OnpeneneHue
CKOPOCTH  PaBHOMEPHOTO JBWXeHHUs (IIapuka B
JKUJKOCTH, MOJIETIH DJIEKTPHUECKOTO aBTOMOOUIISL U T.
m.). Onpenenenue mMyTH, MPOMIEHHOTO 32 JaHHBIH
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla N0 TpaduKy

3aBUCHUMOCTHU OyTh PpPaBHOMCPHOTO ABUIKCHUA OT
BpEMCHHU. O6CY)K):[CHI/IC BO3MOKHBIX TPUHIUIIOB
,Z[Cﬁ CTBH HpI/I60pOB, HU3MCPAOIIUX CKOpPOCThb

(cnupomeTpoB). Beruncinenue myTH U CKOPOCTH MpHU
PaBHOYCKOPEHHOM MPsIMO- JINHEHHOM JBM)KEHUU Tena.
OnpeneneHue  OPOHAEHHOIO  MyTH M YCKOPEHUS
IBIWKEHUS Tejla Mo rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPsIMO- JIMHEMHOTO ABHWXKEHUS Tena
OT BPEMEHU.

Ornpenenenyre yCcKOpeHus Tela MpU PaBHOYCKOPEHHOM

JIBIDKE-HUM 110 HAKJIOHHOW TUIOCKOCTH.
H3mepenne reproia v 4acToThl 0OpalleHus! Tela 1o
OKPY>KHOCTH.

OrmpezenieHne CKOPOCTH PaBHOMEPHOTO

JIBIDKCHUS TEJANo OKPYKHOCTH.

Pemenue 3aja4 Ha omnpelielieHUe KHHEMAaTHIECKUX
XapaKTepPU-CTHK MEXaHUIECKOTO JIBUXKCHUSI
pa3UYHBIX BHJIOB.

PacrioznaBanue U mpuOIMKEHHOE OMMCAHUE PA3TUIHBIX
BHJIOBMEXAHUYECKOTO JIBI)KCHHSI B IIPUPOJIE U TEXHUKE
(Ha mpuMepax CBOOOHO MANAOIIUX TEN, TBHUKCHUS
JKHBOTHBIX, HEOSCHBIX TeJI, TPAHCIOPTHBIX CPEJICTB U JIP.

B3aumopelicTBu
eren (20 v)

IlepBblit 3aK0OH
Hrerorona. Bropoit
3ak0oH HeroTOHA.
Tpetuii 3akoH
Herotona. IIpuHnun
CYNEPIO3ULINHCHIL.
Cuna ynpyrocTtu.
3akou I'yka. Cuna
TPEHUsI: CHJIa TPCHUS
CKOJIBXEHUSI, CUJIa
TPEHUS MOKOsI, APYTHUE
BUBITPEHUS.

Cuna TSDKeCTH U 3aKOH
BCEMUPHOI'O TATOTECHUS.
Yckopenue cBOOOTHOTO
nageHus. J[BuKkeHUe
mia"Het Bokpyr ConHia.
ITepBas kocMHuueckas
ckopoctb. HeBecomocTth
U IePErPy3KH.
PaBHOoBecue
MaTepUaIbHON TOYKH.
AOGCoII0OTHO TBEPIOE
teno. PaBHoBecue
TBEPJIOTO TeNa ¢
3aKPEIICHHON OChIO
BpauieHusi. MoMeHT
cuibl. LleHTp TspKecTH

Hab6mromenue u 00CyKASHHE OIBITOB C IBUKCHUECM
TCJIa IIpU YMCHBIICHUU BJIUAHUA NPYTHUX TCI,
NPEIATCTBYOIINUX JIBUXKEC- HUIO.

Amnanu3z tekcra ["anuiest ¢ onucaHueM MBICIEHHOTO
AKCHEPU-MEHTA, 000OCHOBBIBAIOIIETO 3aKOH

WHEPIU WU, BBIIIOJTHCHUC 33I[aHHI>i 10 TCKCTY
(cMBICTIOBOE UTEHUE).

OO0cyIeHNe BO3MOXKHOCTH BBITTOJIHEHUS 3aKOHA
WHEPLUHUHUB Pa3IUYHbIX CHCTEMax OTCUCTA.
HabGmonenre n o0CyXXIIeHNE MEXaHHUICCKUX
SIBJICHUHW, TIPO- UCXOMSIINX B CHCTEME OTCYETa
«Tenexka» mpu €¢ paBHO- MEPHOM M YCKOPEHHOM
JABUXCEHHUHN OTHOCHTCIIBHO Ka6I/IHeTa(1)I/ISI/IKI/I.

JlelicTBUSA C BEKTOpaMHu CHUJI: BBITIOJHEHUE 3aJaHUM 10
CJIO’KE- HUIO U BBIYMTAHUIO BEeKTOpoB. Habmronenue
W/WJIM TIPOBEJCHUE OIBITOB, JEMOHCTPUPYIOIINX
3aBHUCHUMOCTh YCKOPEHHUS Tella OT MPIIOKEHHOU K
HEMY CHJIBI U MacChlI Tela.

Ananus u 00BsICHEHUE SIBICHUI C MCITOJL30BaAHUEM
BTOpPOro3akoHa HeroToHa.

Pemenne 3agau ¢ UCMOIb30BaHUEM BTOPOTO 3aKOHA
HproTonau nmpaBuia CI0KEHUS CHII.

OmnpeneneHue >XKECTKOCTH MPY>KUHBL.

AHanmu3 cuTyanuii, B KOTOPBIX HaOIIOAAI0TCs
yopyrue aepopManuu, 1 X OObICHEHHE C
HUCMOoJb30BaHuEM 3akoHa ['yka.

Pemrenue 3agay ¢ ucnojib30BaHUEM 3aKkoHa ['yka.
Hccnenoanue 3aBUCHMOCTH CHJIbI TPEHUSI CKOJIbKEHUS
OT CHJIBI HOpMaJbHOTO naBieHust. OOCyXIaeHue
pe3yaBTaTOBUCCIICIOBAHUSI.
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Onpeneneane kodhPunmeHTa TpeHus

CKOJIbXEHU. M3MepeHue cuiibl TPEHUs MOKOSL.
Pemenne 3ama4 ¢ ucroias3oBaHueM (HOPMYIBI IS CHITBI
TPCHUACKOJIBXXCHU .

AHann3 OBMKEHHUS TEN TOJIBKO MO JeHCTBHEM

CHWJIBI TSDKECTH — CBOOOTHOTO TTaCHUS.

OOBbsicCHEHNE HE3aBUCUMOCTH YCKOPCHHS CBOOOIHOTO
MaJICHUSIOT MACCHI TEla.

OreHKa BEIMYUHBI CHJIBI TATOTCHUS, JEUCTBYIOMICH
MEXIyABYMS TeJlaMHU (IJIs pa3HbIX Macc).

AHanu3 JBWXEHUS HEOECHBIX TN TMOJ JCHCTBUEM CHIIBI
TArOTeHUs (C  UCIOJIb30BAaHUEM  JOMOJHUTEIbHBIX
UCTOYHMKOB  WH(popmanuu)  Pemienne  3amau ¢
WCIIOJIb30BAaHUEM 3aKOHAa BCEMHPHOTO TITOTE- HHUS U
(hbOpMyIIBI TJIS pacueTa CHIBI TSHKECTH.

AHaIu3 OpPWUTHHAIBHOTO TEKCTa, OIMUCHIBAIOIIETO
MPOSIBIICHUS 3aKOHa BCEMHPHOTO TATOTCHHUS;
BBITIOJIHCHHUE 3aJlaHWi 10 TeK- CTy  (CMBICIOBOE
qTCHUE).

Habmonenne n 00CyXIeHHE OIMBITOB MO0 U3MEHEHHIO
Beca TeJIanpu YCKOPEHHOM JIBIDKCHUH.

AHanu3 yciaoBUMA BOZHUKHOBEHUSI HEBECOMOCTH U
Teperpy3KH.

Pemenwne 3amad Ha ompeneieHe Beca Tea B
Pa3ITUIHBIX YCITOBHUSX.

AHann3 cuil, TEHCTBYIOINX Ha TEJI0, MOKOSIIeecs Ha
omope. Onpenenenre MeHTpa TSHKECTH Pa3IMIHBIX

TEN

3aKOHBI
coxpa- HeHHsl
(10 u)

MNmnynse Tena.
MN3meHnenue nMmnysnbca.
Nmmynbe cunbl. 3aK0H
COXpaHCHUS UMITYJIbCA.
PeaxkTuBHOE nBUKEHUE.
Mexanudeckas pabora
1 MOTITHOCTB. PaboTa
CUJI TSDKECTH,
YOPYTOCTH, TPCHHUS.
CBsi3b DHEPTUU U
padoThL.
ITorenuuanbHasi SHEPTrUst
Tela, TMOTHATOTO HaJl
TMOBEPXHOCTHIO 3¢MITH.
IloTeHunanpHas 3HEPrUus
COKaTOU IIPY>KUHBI.
Kunernueckast sHeprus.
Teopema 0 KUHETUYECKOM
SHEpPruu. 3aKoH
COXpaHCHUS MEXaHH-
4EeCKOU SHEeprun

HaGmronnenne 1 00cyX/IeHHUE OTBITOB,
JIEMOHCTPHUPYIOIINX MIepeiavy UMITYJIbca IIPHU
B3aMMO/JICCTBUH TeJ, 3aKOH COXpaHEHUs] MMITyJIbCca
MpH a0COJIFOTHO YIIPYTOM M HEYIIPYTOM
B3aMMOJICVICTBUH TeEIl.

AHanu3 cuTyaluii B OKpy>Karolle >Ku3Hu ¢
HCIIONIb30BAaHUEM 3aKOHA COXPaHEHUs UMITYJIbCA.
Pacnio3naBanue sIBIE€HUSI peaKTUBHOTO JIBHKEHHUS B
npupoaen Texuuke (MC — ouosmorus).
[Iprmenenre 3aKk0Ha COXPAaHEHUS UMITYJIbCA IS
pacuéra pe3yIbTaTOB B3aWMOJECUCTBHUS Tex (Ha
MpUMepax HEYNpPyroro B3anMOJIEUCTBUS, YIIPYTOTO
LIEHTPAJIBHOTO B3aMMOJICUCTBHUSI IBYX OJUHAKOBBIX
TEeJI, OTHO U3 KOTOPBIX HETIOJIBMKHO).

Pemenne 3amad ¢ HCoIb30BaHUEM 3aKOHA
COXpaHEHUS UM-ITyJIbCa.

Onpenenenne paboOThl CUIIBI YIPYTOCTH MIPH MOABEME

r'py3ac UCIIOJb30BAHUEM HEIIOABUKXHOI'O U IMOABUXKHOI'O
OJIOKOB. I/ISMGPGHI/IC MOIITHOCTH.

H3mepeHne noTEHIMAIBHON YHEPTUA YOPYTO
neopMupoBaH-HOM TIPY>KUHBI.

M3MmepeHne KHHETUYECKOW PHEPTUM Tea 10 JUINHE
TOPMO3HOI'O Iy TH.

DKCcIepruMEeHTaTbHOE CpaBHEHUE U3MEHEHUS
MOTEHIIUAILHON W KUHETHYECKOW SHEepruul Teia mnpu
JIBUYKEHUU MO HAKIOHHOU IIOCKOCTH.
DKCIepUMEHTaIbHAs IPOBEPKA 3aKOHA COXPAHECHUS
MEeXaHH4Ye- CKOMl dHEepTruu IpU CBOOOIHOM TaJCHHH.
I[IpuMeHeHnEe 3aKOHA COXPAHEHUS MEXaHUYECKOU
SHEPTUHU JJI pacueTa MOTCHUUAIBHON U
KHHETHYECKOM sHepruil tena. Pemienue 3anay c
HCHOJIBb30BAHUEM 3aKOHA COXPAHECHUSI
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MEXaHUYECKOU IHEPTUn

Pa3gen 9. Mexanudeckue Koje6anus u BoausI (15 )

MexaHH4YeCKH
€ KoJIe0aHuda
(74)

KonebareanHoe
nsrokeHue. OCHOBHBIE
XapaKTePUCTUKH
KOJICOaHWI: TIEPHOI,
4acToTa, aMIUIUTY/IA.
MaremaTudyeckuii u
NPYKUHHBIM MassTHUKU.
IIpeBpaleHue sHeprun
IpH KoJiebaTe TbHOM
JBVDKEHHH.
3aTyxarommue
KOJI€OaHHU.
Beinyx1eHHbIE
koneOanus. Pe3onanc

Habmonenne konebanuii o TEHCTBUEM CHUJ TSHKECTH U
YIIPYTOCTH B 0OHAPY KECHHE TTOT00HBIX KOJIeOaHUH B
OKPY>KalIIeMMHpE.

Amnanmu3 konebaHuWii Tpy3a Ha HUTH U Ha TIPYXKUHE.
Omnpe/ielieHUe YacTOThl KOJICOAHUH MaTEeMaTU4YeCKOro H
MPYXWUHHOT'O MassTHUKOB.

Hao0mtonenue u 00bsCHEHUE SIBJICHUS PE30HAHCA.
HccnemoBanre 3aBUCHMOCTH TTEpHOIa KOJIeOaHUH
MTOJIBENICHHOTO K HUTH T'py3a OT JUIMHBI HATH.

[TpoBepka HE3aBUCUMOCTH IIepHoJia KOJIeOaHUH
rpy3a, HOABENIEHHOTO K JIEHTE, OT MacChl Tpy3a.
Habmonenue n o0cykaeHrEe OIBITOB,
JIEMOHCTPUPYIOLINUX 3aBUCUMOCTh MEpUOIia
KoOJICOaHWI TPYKUHHOTO MasTHUKAOT MaccChl rpy3a

1 )KECTKOCTH MPYKUHBI.
[Iprmenenre MaTeMaTHYECKOTO U MPYKUHHOTO
MasTHHUKOB

B KauecTBE MOJEJIEH sl OnMcaHus KoseOaHuil B
OKpY’KaroleMMHUpe.

Pemrenue 3a1a4, CBSI3aHHBIX C BEIYUCIICHUEM HUTH
OLICHKOMYACTOTHI (Ieproaa) KojaebaHuit

MexaHnunueckue
BOJIHBI. 3BYK
(8 1)

CaoiicTBa
MEXaHUIECKUX BOJTH.
Jlnuaa BoHBEI. Mexa-
HUYECKHE BOJTHEI B
TBEPJIOM Telle,
CECMHUYECKUE BOJHBI.
3Byk. 'poMKOCTBE 3ByKa
1 BbIcOTa TOHA. OTpakeHue
3Byka. Madpa3Byk u
YIIBTPa-3ByK

OOHapyxeHWe U aHallu3 BOJHOBBIX SIBJICHUU B
OKpYIKaIoIEMMHUpE.

HaGnronenue  pacrnpocTpaHeHHs] NPOJOIBHBIX U
MOTMIepEeYHbIX BOJH (HAa MoOJenn) M OOHapyXeHHe
aHAJIOTUYHBIX BHJIOB BOJH B MPUPOJE (3BYK, BOJSIHBIC
BOJTHEI).

Brluncnenre QITUHBI BOJHBI U CKOPOCTH
pacnpocTpaHeHHUs 3ByKOBBIX BOITH.
DKCMEePUMEHTATBHOE OMPEICIICHHE TPaHUI] YaCTOTHI
CIBIIIUMBIX 3BYKOBBIX KOJICOaHUH.

Ha6nroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI
(B TOMYHCIIE C UCTIOIB30BAaHUEM MY3bIKATbHBIX
WHCTPYMEHTOB).

Habmtonenue u oObsACHEHUE SBICHUST aKyCTHYECKOTO
pe3o-HaHca.

AHaM3 OPUTHHATBHOTO TEKCTA, MOCBIIICHHOTO
HCTI0JIF30Ba- HUIO 3BYKa (WX yJIHTPa3BYKa) B

TEXHUKE (9XOJIOKAIHS, YIbTPa3BYK B MEJUIIMHE U
IIp.); BBITIOJTHEHUE 33TaHUH 110 TEK-CTYy (CMBICIOBOE
YTCHUEC)

Pasgen 12. KeanrtoBbie siBjiaenus (17 1)
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DJIEKTPOMATHUT
- HOe 1oJIe CBeTa
aTomMom(4 1)

ONEeKTPOMarHuTHOE MOJIE.
ONEeKTpOMarHuTHbIC
BOJIHBI. Mojieiabp atoMa
bopa. Ucny- ckanue u
MHOTJIOLICHHE CBETAaaTOMOM.
KsanTtel. JInneiyateie
CIIEKTPHI

[Toctpoenue paccyxaeHuit, 000CHOBBIBAOIIINX
B3aMMOCBS3BIJIEKTPHUIECKOTO ¥ MAarHUTHOT'O TIOJIEH.
OTTBITOB B 3aBUCHMOCTH OT IIPEAII0IaraéMoro CTPOCHUS
aTOMOB, (OPMYJIHMPOBAaHKE BHIBOJOB U3 PE3yJIbTATOB
OTIBITOB.

OO0cy>x1eHrne TPOTUBOPEUYHH MIaHETapHOW MOJENH aToMa
Y1 OCHOBAHMM IS TUIIOTE3bl bopa 0 cTalMOHapHBIX
OpOUTaX’IIEKTPOHOB.

Habmionenre CIUIOMIHBIX U JIMHEWYATBIX CIEKTPOB
M3JIyYCHHS pa3IudYHbIX BeriecTB. OObsCHEHUE
JIMHENYaThIX COEKTPOB U3JTYyUYECHUSA

CtpoeHue PanynoakTUBHOCTS. OOcyxaeHre BO3MOXKHBIX THIIOTE3 O MOJIETISX

aTOMHOI0 Anbpda-, 6eta- u ramma- crpoenus siapa. OnpeneneHne cocraBa saep 1o

saapa(6 u) n3ny4ueHusi. CtpoeHue 3aJJaHHBIM MAaCCOBBIM U 3apsI0BbIM YHCIIAM U MO
aTOMHOTO siJipa. MOJIO)KEHUI0 B TEPHOINYECKON CHCTEME JJIEMEHTOB

Hyxnonnast Mmonens (MC — xumus).

aroMHOTOsiIpa. M3oTOomBl. | AHaNM3 HW3MEHEHUsI COCTaBa sapa U €ro

PapnoaktuBHBIC MOJIOKEHUSI B TMEPUOAUYECKONM CHUCTEME MpHU

npeBpainenus. [lepuon a-pagnoakTuBHOCTH (MC — xumus).

e e o

AeiicTaus gfzfgggg(ggﬁgfo (I)OHI?J.yC HOMOHILIOI[OPSI/IMCTpa, OIIeHKA

panOaKTHBHbIX €r0 UHTEHCUBHOCTH.

U3JIyYEHUHN Ha KUBbBIC AnHanmu3 GHONOTHYECKUX M3MEHCHHIA,

OpraHu3MBbI NPOUCXOIAIIKUX TI0/1 AEHCTBUEM PATHOAKTHBHBIX
n3nyuennii (MC — Guonorus). Mcnonp3oBanue
paIuoOaKTUBHBIX M3IydeHU B meaumnuue (MC —
OGroJIOoTHA)

SnepHbie SlnepHbie peakium. Pemenne 3amad ¢ MCHONBb30BaHMEM 3aKOHOB COXPAHEHUS

peakuuu (7 3aKOHBI COXpaHEHUS MacCOBBIX U 3apsIOBBIX YHCEI Ha OMpeIesIeHIe

) 3apsiZI0OBOTO M MAacCOBOTO pe3yJIbTaTOB SIAEPHBIX PEaKIMi; aHaJIN3 BO3MOXHOCTH
qrcesr. DHEPTUSICBSI3HN WM HEBO3MOXXHOCTHAIEPHON pEaKIIHH.

aTOMHBIX siziep. CBs3b OreHKa SHEPTUHN CBSI3U SIIEpP C MCIOIb30BaHUEM

MAacChl U DHEPIUH. dhopmyeI DHHINTEIHA.

Peakiuu cunTesa u OO6cyKIeHue MEePCIeKTHB UCTIONb30BaHHS

JIeNIEHUS sITep. YIIPaBIISIEMOTO TEPMOSIIEPHOTO CHHTE3A.

VICTOMHHKH SHEPTHH OGCysX/ieHHe TTPEMMYIIECTB U 3KOJOIHYECKHX

Cosnnnan 38e31. MpooOIIeM, CBA3aHHBIX C sAepHO sHepreTukoit (MC —

SlnepHas sHepreTHUKa DKOJIOTHSI)

IMoBTOpHUTENHLHO-0000IAIOIMIT MOTYAB (9 u)
Cucremarunszar O06o6mmenne coaepkanusi | BeimonmHenue  ydeOHBIX — 3amaHuii,  TpeOyROIIUX
usi U KaXXJIOTO U3 OCHOBHBIX JIEMOHCTpAIIMU KOMIIETEHTHOCTEH, XapaKTepU3YIOIIUX
00001IeHne pasaenoB Kypca GU3UKU: | €CTECTBEHHOHAYYHYIO TPAMOTHOCTB:
NPEAMETHOTO MEXAHUYECKHE, TEIUIOBBIE, | o MIPUMEHEHUSI TTOJTyYEHHBIX 3HAHUN I HAYYHOT'O
COACPKaHUA 3JICKTPOMAarHuTHBIC, KBAHTO 00bsicCHeHUsT (PUINUECKHX SIBICHUH B OKpY Karoei
U OIbITa JIesi- BBIC SIBJICHUSI. MIPUPOJIC U TIOBCEIHEB- HOM KU3HHU, a TAKKE BBISIBIICHUS
TENBHOCTH, Hayunsiit meton (bu3nUEeCKUX OCHOB PsiJia COBPEMEHHBIX TEXHOJIOTHIA;
HPHOOPETEHHOT | TIO3HAHMS HETO U IPUMEHEHNS OCBOEHHBIX JKCIEPUMEHTAIBHBIX
O IIpH pcaiun3anus B (I)I/I3I/I‘le- yMeHI/Iﬁ JUISI UCCIIETOBAHU L (I)I/ISI/I‘IQCKI/IX SIBJICHHUM, B TOM
H3y4CHHH CKHUX MCCJICIOBAHHAX. YUCJIC JJIsSI IPOBEPKHU I'HITIOTE3 U BHIABICHUS
BCCro Kypca Cas13b (I)I/ISI/IKI/I u 3aKOHOMepHOCTeﬁ.
busukn COBPCMCHHBIX Pemenwne pacueéTHBIX 3a7a49, B TOM YHCIIC

TEXHOJIOTUH B 001acTH MIPENOJIATAIONINX MCIIOJIB30BaHUE (PU3MISCKON MOICITH U

nepenaiun OCHOBAHHBIX Ha COICPXKaHWU Pa3IUYHBIX pa3aeiIioB

vH(pOpMaLuH, Kypca (pU3UKH.

OHEPreTHKE, BrImmonnHeHre 1 3amuTa TPYIMIOBBIX UITH

TpaHCTIOPTE VHIUBUYTHHBIX IPOSKTOB, CBI3aHHBIX C

coliep)kaHueM Kypca GU3UKU
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KPUTEPUM Y HOPMBI OLIEHKM 3HAHUM YYAIIMXCS ITO ®UIUKE

Kpurtepuu oneHuBaHus KOHTPOJIbHBIX padoT

Onenka «5» cTaBUTCs 32 paboTY, BBINOJIHEHHYIO [TOJHOCTBIO 0€3 OIMOO0K M HEJ0UETOB.
Ouenka «4» craButcs 3a padboTy, BBIIIOJIHEHHYIO MTOJIHOCTHIO, HO IIPU HAJIMYMU B HEH He Ooee
OJTHOU TPYOO# M OJTHOM HETrpyOOil OIIMOKM M OJHOTO HEA0YETa, He Ooiee TPEX HEIOUYCTOB.
Ouenka «3» CTaBUTCS, €CIM yYYEHUK IMPABWIBHO BBITIOJHUI HE MeHee 2/3 Bcell pabOThI win
JOIYCTHJI He O0siee 0HOM Irpy0oii OMTMOKH M.IBYX HEJ0UYETOB, HE OOJiee OJTHOUM rpy0oii OIMOKH
U OJIHOM HerpyOo# ommbOku, He Oojee TpexX HerpyObIX OIMOOK, OJHON Herpyool OmuOKU U
TpeX HEJAOUYECTOB, IPU HAIUYUU 4 - 5 HET0UETOB.

Ouenka «2» CTaBUTCS, €CJIM YUCIO OMUOOK M HEJOUYETOB MPEBBICUIIO HOPMY JJIS OLEHKU 3 WU
MIPAaBUJIHHO BBHIIOJHEHO MeHee 2/3 Bceil paboThl.

Kpurepuu oneHuBanus 1a00paTopHbIX padoT

Ounenka «5» CTaBUTCS, €CIHM y4YaIIUCs BBITIOIHAET paboOTy B MOJHOM 00bEME C COOIOICHUEM
HE0OXOIMMOM TOCIeI0BAaTEIbHOCTH IMPOBEJIEHUS ONBITOB M HU3MEPEHUH; CAMOCTOSATEIBHO H
palMoHaTbHO MOHTHPYET HEO0OXOAMMOE OOOpYIOBaHME; BCE OMBITHI NMPOBOAUT B YCIOBUSAX H
pexknMax, oOecreyrBarONINX IOTYYeHHe MPaBUIIBHBIX PE3yIbTATOB M BBIBOJIOB; COOJIIOAET
TpeOOBaHUsI TPaBWII OE30MACHOCTH TPYy/Ja; B OTYETE NMPABHJILHO M aKKYpaTHO BBHITIOJNHSET BCE
3anucy, TaOJauIlbl, pUCYHKH, YEePTEKHU, rpaduKy, BBIYUCICHUS; MPABUILHO BBITIONHSET aHANU3
IIOTPEIIHOCTEMN.

Ouenka «4» CTaBUTCS, €CJIH BBIIIOJIHEHBI TPEOOBaHUS K OLEHKE «5» , HO ObUIO JOMYIIEHO JBA -
TpU HeJoueTa, He OoJee 0JHOM HerpyOoil OIIMOKH U OJHOTO HEIOYCTA.

Ouenka «3» cTaBuTCs, €ciid paboTa BHINIOIHEHA HE MOJTHOCTHIO, HO 00BEM BBIOJIHEHHOM YacTh
TaKOB, MO3BOJISIET IMOJYYUTh MPABUIBHBIE PE3YIbTAThl U BBIBOJBI: €CIM B XOJE IMPOBEICHUS
OTIBITa U U3MEPEHUN ObUTH JOMYIIEHBI OIIHOKH.

Ounenka «2» craBUTCA, €CiM paboTa BBINOJIHEHA HE MOJHOCTHIO U 00BEM BBIMOJIHEHHON 4acTU
paboThl HE MO3BOJSET CAENaTh MPABUIBHBIX BHIBOJOB: €CJIH OIBITHI, H3MEPECHHUSI, BBIYUCICHUS,
Ha0JII0/IEHUS] TPOU3BOMINCH HENTPABUIILHO.

Kputepun onieHUBaHHUS YCTHBIX OTBETOB YUAIIIHXCS

Ounenka «5» CTaBUTBCA B TOM Cly4ae, €CIM YyYalllMWCS TIOKa3bIBAET BEPHOE ITOHMMAHUE
(bu3MYECKOI CYIIHOCTH pacCMaTpPUBAEMbIX SBICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpPHId, a
TaK K€ MPaBWJIbHOE ONpeeneHne (PU3MUECKUX BETUYMH, UX €IUHUI] U CIIOCOOOB M3MEPEHHUS:
MIPABHJILHO BBIMIONIHSAET YEPTEKU, CXEMbI U TPadUKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COINPOBOXAAET paccka3 COOCTBEHHBIMU IpUMEpaMH, yMEET NIpPUMEHATb 3HaHUS B HOBOM
CUTyallud TMpHU BBINOJHEHUU TPAKTHUYECKUX 33JaHH; MOXKET YCTAaHOBUTH CBS3b MEXIY
M3y4aeMbIM U paHee M3YYEHHBIM MaTepHUajioM MO Kypcy (GHU3MKH, a TaKXKe C MaTepHalioM,
YCBOCHHBIM IIPU U3YUYEHUH JPYTUX MPEIMETOB.

Ouenka «4» CTaBUTHCS, €CJIM OTBET YUYEHHUKA YJOBJIETBOPSET OCHOBHBIM TpPEOOBAaHUSAM Ha
OLIEHKY 5, HO JjaH 0e3 HCI0Jb30BaHUs COOCTBEHHOI'O IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHS
3HAHUA B HOBOW cHUTyaluu, 6€3 UCIOJb30BAaHHUS CBSI3€H C paHee M3yYEHHBIM MaTepuaioM U
MaTepUaJIOM, YCBOEGHHBIM IPH H3YYEHUH JAp. MPEIMETOB: €CIM yYalluiics AOMYCTHJ OAHY
ommMOKy wWiu He Ooyiee JBYX HEAOYCTOB M MOXET HX HCIPABUTH CaMOCTOSITEIbHO WU C
HEOOJIBIION TOMOIIBIO YUUTEIIS.

Ouenka «3» CTaBUTBCS, €CJIM YYaIIMICS MPaBUIBHO MOHUMAET (U3UYECKYIO CYIIHOCTH
paccMaTpUBaeMbIX SIBICHUNA M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTJIENIbHBIE TPOOEbl B
YCBOGHHUHU BOINPOCOB Kypca (U3MKH, HE MPENATCTBYIOIIUE JajdbHEHIIEeMy YCBOGHHUIO BOIPOCOB
MPOrpPaMMHOTO MaTepuaja: yYMEeT MPUMEHATH MMOJIyYCHHBIC 3HAHUS TPU PEIICHUU TPOCTHIX
3a/1a4 C UCIOJIb30BaHUEM T'OTOBBIX (POPMYII, HO 3aTPYIHSAETCS MPHU PELICHUH 3a]a4, TPEOYIOIX
npeoOpa3oBaHus HEKOTOPHIX (HOpMYN, MONMyCTHI HE Ooyiee OAHOW TPyOOil OMMOKK M JBYX
HEJI0OUETOB, HE OoJjiee ONHOM TPyOOl M omHOW HerpyOol ommOku, He Oosiee 2-3 HErpyObIX
omKOO0K, 0OTHOM HETPyOOH OMIMOKM U TPEX HEAOUETOB; OMyCTUI 4-5 HEJJOUCTOB.
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Onenka «2» CTaBUTCS, €CIM y4yalllMiicsd HE OBJAJE]l OCHOBHBIMHM 3HAaHUSMU M YMEHHUSIMH B
COOTBETCTBUM C TPeOOBaHMAMHU IPOrpaMMbl M JOMYCTHUJI OOJblIE€ OMIMOOK M HEAOYETOB YEM
HEOOXOAMMO IS OLIEHKHU «3).

Kpurtepun oneHnBaHus pacyeTHOM 3a1a4H.

Perrenue kaxaoi 3a1a4m OLIEHUBACTCS, UCXOJIS U3 KPUTEPHEB, IPUBEACHHBIX B TaOJIHI1IE

KauectBo pemenus OuneHka

IIpaBunbHOE pelieHue 3a1aun 5
[Tony4eH BepHbI OTBET B 001LIEM BHUIE U
MPaBWIbHBIN YHCIEHHBIN OTBET C YKa3aHUEM
€ro pa3MEepHOCTH, IPU HATTUIUHU UCXOIHBIX
YpaBHEHUH B «00IIEM» BUIEC — B «OYKBEHHBIX)
0003HauUEHUSX; OTCYTCTBYET YUCIICHHBIN
OTBET, WK apupMeTHIecKast OI1OKa P €ro
MOJIy4eHUH, UJIM HEBEpHAs 3aIUCh
Pa3MEpPHOCTH MOTYYECHHOU BETUYMHBI

3aj]aua perieHa 1o JecTBusIM, 0e3 nonyueHus | . 4
001eii hopMyIbl BEIYUCTIEMON BETUIHHBI
3amucanbl BCE HeoOxoaumbie ypaBHEHHS B
0011IeM BUJIC U U3 HUX MOXKHO TIOJTyYUTh
MIPABUJIbHBIN OTBET (YUEHUK HE YCIEN PEIIUTh
3a7ady 710 KOHIIA WK HE CIIPABUIICS C
MaTEMaTHYECKUMH TPYAHOCTSIMH)

3anucaHbl OT/AC/IbHBIC YPABHEHHSI B O0IIIEM 3
BUJIE, HEOOXOJUMBIE JIUTs PELICHUS 3a1adn
['pyOble OMMOKHM B UCXOTHBIX YPABHEHUSIX. 2

IlepeyeHn omubGOK

['pyObie ommbku

1. He3Hanue omnpenesneHuil OCHOBHBIX TMOHSTHHA, 3aKOHOB, MPaBUJI, OCHOBHBIX IOJIOKEHHUN
Teopur, HopMys, OOMETPUHATHIX CUMBOJIOB 0003HAUEHUS! (PM3UUECKUX BEITHMYUH, CIMHHIl UX
U3MEPEHUSI.

2. HeymeHwme BBIIEIUTH B OTBETE TIIABHOE.

3. Heymenue mpuMmeHsTh 3HaHMS JUIs PELICHUs 3aad M OOBSACHEHUS (PU3MUYECKUX SBICHMIA;
HENpaBWIbHO C(HOPMYJIUPOBAHHBIE BOIPOCHI 3a/Jayll WM HEBEPHbIE OOBICHEHHUS XO0/a €€
pellieHusl; He3HAaHWE IPHUEMOB pelleHHs 3aJad, aHaJOIMYHBIX paHee peIIeHHBIX B Kiacce,
OmMOKH, IOKA3bIBAIOIINE HETPABWIIBHOE TOHMMAHWE YCIOBUS 3a/Jaddl WM HENpaBUIBHOE
HCTOJIKOBAaHUE PEILCHHUS.

4. HeymeHue 9uTaTh U CTPOUTH IPapUKH U MPUHIUTHATIEHBIE CXEMBI.

5. Heymenune noarotoButh K paboTe yCTAaHOBKY WIM JIaOOpaTOpHOE 0OOpYIOBaHHE, MPOBECTH
OTIBIT, HEOOXOTUMBIE PACUETHI, HIIM HCIIOJIH30BATh ITOIYYEeHHBIE TAHHBIC [T BEIBOJIOB.

6. HeGpexxHoe oTHOIIEHHE K 1a00paTOPHOMY 000PYIOBAaHHUIO U U3MEPUTEILHBIM IPUOOPAM.

7. HeymeHue onpenenuTs OKa3aHUE H3MEPUTEIIBHOTO TPUOOpa.

8. Hapymenue Tpe6oBaHmii mpaBui 6€30MaCHOTO TPYAa MPU BHIIIOJHEHUU SKCIIEPUMEHTA.
Herpy0blie omimoku

1. Herounoctu ¢OpMYIHUPOBOK, OIpEIEICHUHN, TOHITUN, 3aKOHOB, TEOpPUH, BBI3BAHHBIC
HEIOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPEIENIAEMOr0 IOHATHUS, OIIMOKH, BbI3BaHHbIE
HECOOJIIO/ICHUEM YCIIOBHUI MPOBEJICHUHU OTIbITA WIIM U3MEPEHUI.

2. OmuMOKU B YCIIOBHBIX 00O3HAYEHMAX Ha NMPUHLUIHUAIBHBIX CXE€MaX, HETOYHOCTU YEepPTEXEH,
rpauKoB, CXEM.

3. Ilpomyck uiau HETOYHOE HAlTMCAHWE HAUMEHOBAaHUH eMHULl (PU3NYECKUX BEJTHYHUH.

4. HeparmoHanbHbIA BEIOOP X0/1a PEIICHUS.

Henouerst
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1. HepaLII/IOHaJ'ILHBIe 3aIMMCHU IPU BBIYUCIICHUAX, HCPALNMOHAJIbHBIC TPUEMbI BBIYUCIICHHU,

npeoOpa3oBaHUi B peIIeHUH 3a1a4.

2. Apudmernyeckre OMMUOKH B BBIYUCICHHUSIX, €CIM 3TU OMIMOKU TPyOO HE MCKaXaIoT
peaNbHOCTh MOJTYYEHHOT'O Pe3ybTaTa.

3. OTnenbHbIE NOTPENIHOCTH B (POPMYIUPOBKE BONIPOCA HITH OTBETA.

4. HeOpexHoe BBIMOJHEHUE 3amHCel, yepTexei, cxem, rpadukoB. Opdorpaduueckue u
MYHKTYallMOHHbIE OIIUOKH.
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CIIMCOK JIMTEPATYPbI

Kmace | ABTop HaumenoBanue y4yeOHHKa, HU3parenbcTBo T'on
yueOHOro mocoous  T.1. E;”;:e“;’ mt
7 [leppiukun A.B. duzuka H3pgaTtenncTBO 2022
«IK3aMeH»
7-9 [Mepprmkuna A.B. C6. 3a1a4 1o (pusHKe U3z narenscTBo 2014
«dpoday
8 [eppimkun A.B. dusuka W3narenscTBO 2018
«dpodar»
7-9 [leppiukun A.B. COopHuk 3a1a4 1o gusuke N3narenscTBO 2014
«dpoda» 2018
9 [eppimkua A.B., I'ytauk E. | ®usnka W3narenbcTBO 2019
M. «dpoday
7-9 [epbimkun A.B. COopHUK 33124 TIO PU3UKE W3 natenbcTBO 2014
«podar»

CIIMCOK MHTEPHT-UCTOYHHMKOB

1.
2.

O6benunenue yunteneit pusuku Cankr-IlerepOypra. | http://www.eduspb.com

BI/IpTyaJ'IBHaﬂ aKaJcMMs (1)PI31/IKI/I BBICOKHX 3Hepr1/1171 JJIA IIKOJIbHUKOB U y‘II/ITeJIeﬁ.

http://teachers.jinr.ru/

Crannaptsl 00pa3oBaHus, MpopuibHOEe 00ydeHHe, IPOrpaMMbl U YUeOHUKH, KOHCIIEKThI
YPOKOB, TECTHI U 3a/1a4M, OJMMIINAbl, METOJUUYECKHE MaTepUaIbl U JIp.

http://www.edu.delfa.net

OO6pa3zoBartenbHBIN MOpTaL, coaepxaniuii 6onee yuem 4000 ypoKOB 110 OCHOBHBIM ITpeAMETaM
HIKOJILHOM MPOrpaMMBbl, aBTOPaMH KOTOPbIX BeIcTynmiio 6osee 200 yuuteneid. Komnekuus He

COJIEPKHT PEeKJIaMbl M HAXOAUTCA B OTKphITOM fnoctyme.  http://www.interneturok.ru

AcTtpoduznueckuii moptan. 3agaun upenieHus. Bonpockl u oTBeThI. TecThl.
Onumnuanet. pyras none3nas nHGOpMaLus 1o Gusnke u

actporomun http://www.afportal.ru/

Ha caiite mpeacTaBiaeHbl HHTEPAKTHBHBIC MOJIEH 10 (pU3WKe, MpeaHa3HAUYECHHBIC IS
UCTIONIb30BaHUS B KAYECTBE JIEKIIMOHHBIX IEMOHCTPAIUI M HATJIAIHBIX TTOCOOUI TTpH
UHIMBUAYaIbHOM 00yueHun. http://www.askskb.net//-

Caiit anbTepHaTHBHO# HanpasieHHoctH "HAUYAJIA ®YHJIAMEHTAJIBHOM
MEXAHUWKHN".http://vak.hol.es//-

8. IlIkombHBIE TECTHI IO BCeMy Kypey dhusuku 6ecruiatao. http://www.schooltests.narod.ru/

10.

11.
12.

http://dip-attestat.ru - Cron danblunebIM AUNMIOMaM 1 atTectatam!

http://physics-regelman.com - ObyyaoLimne TpexypoBHEBbLIE N3MEPUTENbHbLIE TECTbI

no ¢pmsmke - B. . PerenbmaH

http://www.y10k.ru/sites/group36793.html - Goaburoii katamor caiiToB mo GU3UKe

http://www.edu.yar.ru/russian/projects/socnav/physic.html - couuanpusii HaBurarop

"Xouy yuntbes". uznka.
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http://www.afportal.ru/
http://www.interneturok.ru/
http://www.askskb.net/
http://vak.hol.es/
http://physics-regelman.com/
http://www.edu.delfa.net/
http://teachers.jinr.ru/
http://dip-attestat.ru/
http://physics-regelman.com/
http://www.y10k.ru/sites/group36793.html
http://www.edu.yar.ru/russian/projects/socnav/physic.html
http://physics-regelman.com/
http://www.schooltests.narod.ru/
http://www.eduspb.com/

13. Enunas xommexknus I_II/I(I)pOBBIX 06pa3OBaTCJ'IBHLIX PECYPCOB, UHTCPAKTUBHBIC 3a/1a4U 110

¢wusmke. | http://school-collection.edu.ru/

14. ®usuka amst abUTypUeHTa, pelieHne 3aaa4 i nocrynaromux. | http://www.abitura.com/

15. 3agaum no ¢usuxe ¢ pemenmsamu. http://fizzzika.narod.ru/

16. Caiir E.W.111abanuHa, pemrenue 3a1a4 no Gpu3uKe 171 IIKOJIBHUKOB, MOAT0TOBKa K EI'D.

http://www.reppofiz.info

17. Caiir yunrensdusuku E.3enenckoit.  http://elena-zelenskaj.ucoz.ru

18. [Ipumepsl pemieHus 3a1a4 1o ekrpoanHamuke. physics.5ballov.ru
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