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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma no gu3suke Ha YpoBHE OCHOBHOT'O O0OIIEro oOpa3oBaHMs COCTABJIEHA HA OCHOBE IOJIOKEHUHN U TpeOOBaHUI
K pe3yJibTaTaM OCBOEHHUS Ha YINIyOJIEHHOM YpPOBHE OCHOBHOH 00Opa30BaTeIbHOW MpOrpaMmsbl, mpeactaBiieHHbIX B OI'OC
000, a Takxke ¢ yuérom (enepaabHoi paboyeil mporpammsel Bociutanus v KoHuenuuu npenogaBaHus yueOHOro npeamera
«Duznkay.

Conepxanue nporpaMMmbl MO (U3MKE HANpPaBICHO Ha YAOBIETBOPEHHE MOBBIIICHHBIX 3alPOCOB O0yYaroluXcs,
cTpeMsLmxcs K 0oJiee Ti1y00KOMY OCBOEHHUIO (PU3MUECKHUX 3HAHUH, U Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYUYHOI rPaMOTHOCTH
oOyuaromuxcs. B nmporpamme mno (gu3uke yYuTBHIBAIOTCS BO3MOXHOCTH Y4€OHOTO IpeAMETa B peanu3aluu TpeOOBaHUIA
OI'OC OOO K nIaHUPyEeMbIM JTUYHOCTHBIM M METallpeAMETHBIM pe3yJibTaTaM OOYYEHUs, & TAKKE MEXIPEIMETHBIE CBS3H
€CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00ILIEr0 00pa30BaHUsl.

[Iporpamma 1o (u3MKe yCTaHaBJIMBAET paclpejielieHne y4yeOHOTro MaTepuayia mo rojaM oOydeHust (1o Kiaccam),
IpeIaraeT MPUMEPHYI0 MOCIEA0BATEIbHOCTD U3YUEHHUS TEM, OCHOBAaHHYIO HA JIOTMKE Pa3BUTHS MPEIMETHOTO COAEPIKAHMUS
U yu€Te BO3pacTHBIX 0COOEHHOCTEN 00yJaroIuXCsl.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHHUS METOJUYECKON MOMOIIM YYMUTENI0 B CO3JaHUM paldodeit
MPOTrpPaMMBI 110 y4€OHOMY MPEAMETY.

duszuka [BIAETCS CUCTEMOOOPA3YIOUIUM JJII €CTECTBEHHOHAYUHBIX YYEOHBIX IMPEIMETOB, MOCKOJBbKY (U3NYECKUE
3aKOHBI JISKAT B OCHOBE IMPOIIECCOB U SBJICHHM, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH 1 (HU3UIECKO Teorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, IMpelocTaBiisieT Hanbosiee sicHble 00pa3ipl MPUMEHEHHUS HAyYHOTO
METO0/1a MO3HAHMS, TO €CTh CIIOCO0a MOJYUYEeHHSI IOCTOBEPHBIX 3HAHUN O MUPE.

OpHa U3 rIaBHBIX 33434 (PU3MYECKOro 0Opa3oBaHUs B CTPYKType 00Iero oOpa3zoBaHUs COCTOUT B (hOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe Y 00y4Jaromuxcsl.

Nzydenne (u3uku Ha yriiyOJIEHHOM ypOBHE MPEANOJaraeT yBEPEeHHOE BIIAJIEHUE CICAYIOUIMMH KOMIIETEHTHOCTSMH,
XapaKTEPU3YOUIMMHU €CTECTBEHHOHAYYHYI I'PaMOTHOCTB:

Hay4YHO OOBSCHSATH SIBJICHMUS,

OLICHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOT'O UCCIIEIOBAHNUS;



UHTEPIPETUPOBATH TAHHBIC U UCIIOJIb30BaTh HAYYHBIE JI0KA3aTEIbCTBA JIJIsl TTOJIyYEHHS BHIBOJIOB.

[lenmn wm3yueHuss (Gpu3MKU HAa ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompeaesieHbl B KoHIEnmu mpemnoaaBaHus
yueObHoro mnpeamera «®duszuka» B oOpaszoBaTenbHBIX opraHuzaiusix Poccuiickoii denepanuu, peann3yrommnx OCHOBHbBIC
o01eo0pazoBaTenbHble MpOrpaMMbl, yTBEpkIEHHON pemennem Kosmnernn MunucrepctBa mnpocBenieHus Poccuiickoit
®enepanuu (mpotokos ot 3 nexadpst 2019 r. No [1K-4BH).

Henu nzydenus: Gpu3uKu Ha yriIyOJIEHHOM ypOBHE:

pa3BUTHE UHTEPECA U CTPEMJICHUS] 00YyUaIOMMUXCsl K HAYYHOMY M3YUEHHIO MPUPOJbI, PA3BUTHUE UX UHTEIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJAE IMO3HaHWUS W (OPMHUPOBAHUE HCCIIECTOBATEIHCKOTO OTHOIICHHUS K
OKPY>KaIOILIUM SIBJICHUSIM;

dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yUYCHUS] OCHOB CTPOEHUSI MaTepuu U (yHIaMEHTAIbHBIX
3aKOHOB (PU3HKHU;

dbopMupoBaHrUe YMEHUN MPUMEHSATH (U3UYECKUE 3HAHUS U HAy4yHBIE JOKA3aTEIbCTBA ISl OOBSICHEHUS OKPY KAIOIINX
SIBJICHU;

dbopMHpoOBaHUE TIPEACTABICHUM O POIN (GUBUKHU JJII PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPECTABICHUN O BO3MOXHBIX cepax Oyayiier npodeccuoHanbHON AESTEILHOCTH, CBSI3aHHOU ¢ (PU3UKOM,
MOATrOTOBKA K JIajibHEHIIIEMy O0y4YEHHUIO B 9TOM HAMpPaBJICHUY;

¢dbopMHpOBaHKE TOTOBHOCTHU K JAJIBHEUIIIEMY M3YUYEHUIO0 (PU3UKHU HA YTITyOJIEHHOM YPOBHE B PaMKaxX COOTBETCTBYIOIIMX
npoduiieil 00y4ueHus: Ha YpOBHE CPEIHETO 00IIeTro 00pa30BaHusI.

JlocTibkeHre ATHX IIeNie mporpamMMbl MO (PU3MKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS 00€CIeunBaCTCS
pelIeHrueM CIICIYIONINX 3a/1a4:

npuoOpeTeHNEe 3HAHUW O JUCKPETHOM CTPOCHUW BEIIECTBA, MEXAHUYECKUX, TEIJIOBBIX, AJICKTPOMArHUTHBIX U
KBAaHTOBBIX SIBJICHUSX;

pruoOpeTeHNE YMEHUI aHAIM3UPOBATh M OOBSICHATH (PH3NYECKUE SBJICHUS HA OCHOBE M3YUEHHBIX (PH3NYECKUX 3aKOHOB
Y 3aKOHOMEPHOCTEW;



OCBOGHHE METOJIOB PEIICHUS PACUETHBIX U KaUeCTBEHHBIX 3aj1a4, TPEOYIONIMX CO3JaHMs U UCTIOIb30BaHUS (DU3HUECKHUX
MOJICJICH, BKJTFOYasi TBOPUYECKUE U MTPAKTUKO-OPHUEHTHPOBAHHBIC 3a7a4H;

pa3BUTHE UCCIIEIOBATEILCKIX YMECHUN: HAOIIOAaTh SIBJICHUS U U3MEPATh (DU3NICCKUE BEIIMYNHBI, BBIIBUTATh TUIIOTE3bI
U Tpeaaratb SKCIEPUMEHTAIbHBIC CIOCOOBI MX TMPOBEPKH, IUIAHUPOBATh W TPOBOJUTH OIBITHI, KCIIEPUMEHTAIBHBIC
MCCJICIOBAHMSI, AHAJIM3UPOBATH MOJTYYECHHBIC TAHHBIEC U JIeJIaTh BHIBOJIBI;

OCBOCHHE MPUEMOB paboThl ¢ MHpoOpMaIel (GU3NUECKOro COJEp)KaHMs, BKJIIOoYas HHPOPMALMIO O COBPEMEHHBIX
JTOCTIKCHUSX (DU3UKH, HHTEPIPETALNS U KPUTHIECKOE OTICHUBAaHNE WH(DOpMAITUH;

3HAKOMCTBO €O cdepamMu mpodeCCHOHANBHOW JCATENHHOCTH, CBS3aHHBIMH C (U3UKOH, W COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JIOCTUKEHUSAX (PU3NUECKON HAYKHU.

BocnurarensHbiil moteHiman npeamera «dusukay peausyercs yepes:

[IpuBnedyeHre BHUMaHUS OOyYArOMIMXCSA K IIEHHOCTHOMY acCIEKTy M3y4aeMbIX Ha YpOKaX SBIICHUW, OPTaHHU3AIIUI0 WX
paboTHI C MOJTYyYaeMOl Ha YpOKE COIMAIbHO 3HAYMMOM MH(pOpMalUe — UHUIMUPOBAHUE €€ OOCYKIACHUS, BhICKa3bIBAHUS
00yJaroIMMHUCS CBOETO MHEHHS T10 €€ TIOBOTY, BRIPAOOTKH CBOETO K HEH OTHOIIICHMUS;

JlemoHCTpaluo 00yJaronmMcs IpUMEepOB OTBETCTBEHHOTO, TPAXKTAHCKOTO MOBEICHHUS, MPOSBICHUS YETOBEKOIIO0US U
100pOCEPACYHOCTH, Yepe3 MO00P COOTBETCTBYIOIIUX TEKCTOB ISl UTEHUS, 3a/1a4 JJIs PEIICHHUS, MPOOJIIEMHBIX CUTYaIlUN TS
00CY>KIeHHUsI B KJIacce;

[IpumeHeHre Ha ypoKaX WHTEPAKTUBHBIX (OpM pabOThI ¢ OOYJAOIIMMHUCS: MHTSILIEKTYaIbHBIX UTP, CTUMYJIUPYIOIINX
MO3HABATENIbHYI0 MOTHUBAITMIO 00YUYaOIINUXCS; TUIAKTHUECKOTO TeaTpa, Te MOJIyYeHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX TIOCTAHOBKAX;, JWUCKYCCHUM, KOTOpPBIE MAalOT OOyYaroIIMMCS BO3MOKHOCTH MPHUOOPECTH OIBIT BEIACHUS
KOHCTPYKTHUBHOTO JIMAJIOTa; TPYIMIOBON pabOThl WM paboThl B Mapax, KOTOPhIE y4aT 00ydaromMxcs KOMaHAHOW paboTe u
B3aUMOJICCTBHIO C APYTHUMH 00yJarOIIIMMUCS;

NHunmupoBaHue H TOIICPKKY HCCICIOBATEIBCKON IEATCIPHOCTH OOYYaroIIMXCS B paMKaxX peaju3alud HMHU
WHJUBUTyJIBHBIX W TPYIIIOBBIX UCCIEAOBATEIILCKUX MPOEKTOB, YTO JACT 00YUYaAIOIIUMCS BO3MOXKHOCTh TPHUOOPECTH HABBIK
CaMOCTOSITEIILHOTO PEIICHUS TEOPETUUECKON MPOOIeMbl, HABBIK TEHEPUPOBAHUSI M 0(OPMIICHUS COOCTBEHHBIX HJICH, HABBIK
YBOXUTEIHHOTO OTHOIICHHSI K UYyKHM HUAEsM, OGOPMIICHHBIM B paboTax Ipyrux HCCieaoBaTesiel, HaBbIK MyOJIUIHOTO
BBICTYIUICHUS TIEPE]] Ay TUTOPUEH, apTyMEHTHUPOBAHUS M OTCTAMBAHMSI CBOCH TOUYKHU 3PCHHUSL.



Ha uzydenne ¢usuku (yriryOs€HHbBIN YPOBEHb) HA YPOBHE OCHOBHOT'O 00I1ero oOpa3zoBaHus OTBOAUTCS 374 4acoB: B 7
kimacce — 102 ygaca (3 gaca B Heneno), B 8 kitacce — 136 4Jaca (4 gyaca B Heneno), B 9 kitacce — 136 yacoB (4 yaca B HEJICIIO).
[Tpu >TOM U3 00s13aTENIbHOI YacTH yueOHOTO MIaHa BBIAENAETCS: B 7 Kiacce - 68 yacoB (2 yaca B HEZENI0), B 8 kiacce - 68
gacoB (2 yaca B Henento), B 9 kimacce - 102 gaca (3 yaca B Henento), u3 popMupyemMoit 4actu - B 7 kinacce - 34 gaca (1 yac B
HeJeno), B 8 kiacce - 68 yacoB (2 yaca B Heneno), B 9 kiacce - 34 yaca (1 daca B Heedto).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAIOLIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBieHus npupoabl (3JIEMEHTHI COJEp KaHMUS,
BKJIIOYAIONINE MEXKIPEAMETHbIE CBsi3u). DuU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusnueckne BenuMuuHbI. PasmepHocTb. EnuHuUIBI (U3NYECKUX BETUYHH.
Usmepenne Qusnuecknx BenuuuH. OTanoHbl. Dusmueckue mnpubopsl. llena
nenenus. [lorpemnocts u3mepenuid. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
nabopaTopHbIM 00OpyaoBaHuEeM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIBI CH.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKHM HW3Y4aloT [PUPOLY.
EcTecTBEHHO-HAY4YHBII METOJl MO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObSICHEHNE
HabogaeMoro aBiieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

MexaHn4uecKkue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

®dusnueckre NpubOpsl U MNPOIEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIEeHUS IKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenune pacCTOsIHUN.

N3mepenue momaau u o0béMa. MeTo 1 majeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTox psaoB.

IIpoBeneHne wuccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITyCKA.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactul BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [quddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Hab6nronenue siBiieHniA, 0OBICHIIOMIMXCS MTPUTSHDKCHUEM WU OTTAIKHBAHHEM
YacTUI BEIIECTBA.

Jlabopamopuwie pabomul u onvimeol.

Onenka 1uaMeTpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pasnen 3. /IBm:keHne U1 B3aMMOI€MCTBHE TeJl.

Mexannueckoe gBwxkenue. Ilyte u nepememenue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJeHHE KaK MpPUMEpP HEPaBHOMEPHOTO
nBrkeHus: Tes. Ckopoctb. CpenHssi CKOPOCTh MNPH HEPABHOMEPHOM JABUKCHUM.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBuCMMOCTE BEIWYMH, OMNHUCHIBAIOMIMX JBMkeHUe. OOIiue
NOHATUS 00 OTHOCHUTENIBHOCTH JBWXKeHUs. CIoKEeHHEe CKOpOCTeH Ui Tell,
JBIOKYILUXCS MMapaJIebHO.

SIBnenne nHepuMM. 3aKOH HMHEpUUHM. B3auMoaenCTBHE TENl Kak NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. [lmoTHocTs BemiecTBa. CBS3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAS ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUSA U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomasa cui. Cuna TpeHus.
TpeHue CKOJMBXKEHUSI W TPEHHE IMOKOs, BsI3KOoe TpeHue. TpeHue B Mpupojae u
TEXHUKE.

Hemoncmpayuu.

Hab6mronenne MexaHnuecKkoro JIBHKEHUS TeTa.

N3MepeHne cKkopoCcTy NPSAMOJMHEMHOTO ABUKEHUS.

HaOGmroienue siBfieHrst HHEPIIUH.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJIEUCTBHUIO TEII.

CnoxeHue CUJl, HallPpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapukKa IIo
HAKJIOHHOUW IUTIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (AedhopMarivm)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHHS OT
CWJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUA.
JlaBrnenre rasza. 3aBUCMMOCTb JaBJICHHMsS ra3a OT O00bEMa U TEMIIEpPATYpHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTIMHU U razamu. 3akoH [lackans.
[THeBMaTHYECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTH  OT  [JIYOMHBI  TOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOA.

Atmocdepa 3emiu u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAylHON o0onouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHus aTMOC(hepHOTO TaBJICHHUS.

JlelicTBrE KUAKOCTH U ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHUS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [lnaBanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTH JAABJIEHUA ra3a OT TeMIEPATYpPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEN: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpeieneHue BRITAIKUBAIOLIEH CUIIbI, IEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEN Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEIEIICHUE
€€ rpy30N0AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckasi paboTa JijIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUS pbluara K OJOKY. «30J0TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocThie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTmueckas ¢ TOTCHIMAJbHAS SHEPrUsl.
[IpeBpaiieHre OTHOTO BUIA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPIUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccenenoBanne yciioBHM paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peluara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/ moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.



Mogenu TBEPIOro, KHIKOTO M Ta3000pa3HOrO COCTOSIHUNA BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnru MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObscHEeHue
CBOMCTB I'a30B, )KMJIKOCTEH U TBEPABIX TEJI HA OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHUE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TEIIOBOE€ pacCUIMpPEHHE M C)KaThue. 3aBUCUMOCTb JaBJICHHS rasa oOT
00BEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpeIHEH KHHETUYECKON DSHEprueu
TEIJIOBOTO JIBMKEHMSI YacTULl. TemneparypHble IIKaJbl.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpIuu:
Terionepeaaya U COBEPILECHHE paboTHI. Bunibr TEIUIoNEepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyueHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB.

KonunuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIJI0Boe paBHOBecHe. 3aKoH HbhioToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OaslaHca.

[InaBneHue u OTBEpAEBAHNE KPUCTAJUIMUYECKUX BEIIECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  NapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
atMoc(epHoro naasieHus. HachlllleHHBI M HEHaCBIIEHHBIH map. BraxkHOCTbH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBuraress.
TeruioBple ABUTATEId M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMSI U MPEBPAILCHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCAX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HabGmonenue nuddysuu.

Habnrogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAayMBaHHUS W
KaNMWUISIPHBIX SIBICHUU.

Habsroienue TenaoBoro paciimpeHus Te.

W3meHeHne naBiieHUs rasa Mpu HU3MEHEHMH OObEMa M HarpeBaHUU WU
OXJIQXKICHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bubl Teronepenaym.

OxJaxxJieHue Tpy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn pabOThl BHEIIHUMHU CHUIIAMH.

CpaBHEHHE TEMIIOEMKOCTEN pa3InyHbIX BEIIECTB.



Habnronenue kuneHusl.

Halnroienre nocTostHCTBA TeMIEpaTyphl IPU TUIABICHUU.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHI IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TeMmiepatypbl MpU MOMOIIMA KUIAKOCTHOTO TEpPMOMETpa H
JlaTYMKa TEMIIEPATYPBL.

OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJIBIX TEIL.

OrnpeneneHue AaBlIeHUs BO3yXa B OAJTOHE MIIPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUSA BO3JyXa OT €ro o0béMa H
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs BHYTPEHHEH DSHEpruM Tejla B  pe3yJbTare
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanue sBICHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstuer BOJIBL.

OrnpeneneHue KoJUYecTBa TEIIOThI, MOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIWJIMHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeroToHa-Puxmana).

Onpenenenue yaelbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poma 3ieKTpUyYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH Kyrona.

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro noiisd. IlpuHnmm
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHbBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TMOJYINPOBOJAHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUYECKOe HAMPSKEHUE. AMIIEPMETP
Y BOJIBTMETP B IIENU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTtenbHoe u
napajuiebHOE COeIMHeHHE TPOBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit nenu. [lpaBuma Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heauaennrie 3j1eMEHTEI.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOTO ToKa. 3akoH Jlxoyins-JleHua.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tone€ BJIEKTpUYeckoro Toka. OnbeiT  Amrepa.
[IpumeHeHnEe BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
OpoBOJHUK ¢ TokoM. Cuma Ammepa u  omnpeAelieHHEe €€ HalpaBJICHUs.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHUE >SJIEKTPOABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekTpoMarHuTHOM MHAYKInK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl IOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHHU. JKOJOTHYECKHE
po0JIeMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpauuu.

DNeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.

DNeKTpocTaTHIeCcKast HHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopaenupoBaHue CHJIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMaKHBIX CYJITAHOB.

[TpOoBOIHUKH M TUDJICKTPUKHU.

M cTOYHMKHY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3mepeHne 2eKTpUIeCcKOro HaIPsKEHNS BOJIbTMETPOM.

PeocTaTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs IT0JI0COB MarHUTA.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHoOe 1osie Toka. DJIEKTPOMArHHuT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTaTENb NOCTOSHHOIO TOKA.

OmneiTel @apajes.

DIIEKTPOTre€HEPATOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

OneiTel TI0 HAOMIONEHUIO DJICKTPU3AIMU TEJ TPH COMPUKOCHOBCHHH H
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA IMPOBOAHUKH H
JTRJIEKTPUKHU.

COopka 1 HCTIbITaHUE IEKTPUUECKON 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTHBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHUS U MaTepHaa.

Omnpenenenue y1eapHOTO CONMPOTUBIEHUS IPOBOIHUKA.

[IpoBepka mpaBuja CJIOKEHHUS HANPSDKEHUM TpPU  MOCIEI0BAaTEIbLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CHUJIbl TOKAa NPU MAapajuIeIbHOM COEOUHECHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKO0HA OMa JJ1s TOJTHOM 1ENu.

N3yuyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEJIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS WIH NOJYyITPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PESUCTOP.

OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieJIeHUN.

HccnenoBanue NeWCTBUS SJEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIBl M HalpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEUHUKA B KaTYIIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue K1/ anmekTpoaBUrateibHOM yCTaHOBKH.

OneITBl 1O  HUCCIEIOBAHHUIO  SIBJICHUS DJICKTPOMArHUTHOW  HWHAYKIIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUEHUS U HAIMPABJICHUS! WHYKIIMOHHOTO TOKa.



9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CrHocoObl OMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOMM4YHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH)KCHHS.

BekTopHble BEJIMUMHBI, ONEpAllUK C BEKTOpaMU, MPOeKuu BekTopa. Paguyc-
BEKTOpP MATEPHAIIBHOW TOYKH, NEPEMENIEHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE  JBMKeHUe. HepaBHOMEpHOE TMPSMOJIMHEWHOE JIBUKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

YckopeHne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cB0OOIHOTO NageHus. OnbIThl [anues.

['paduueckas mHTEpHIpeTallis YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MyTH U
MEPEMENICHHUS ISl TPSMOJIMHEUHOTO JBUKEHUS.

JIBr>keHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBrKEHHE 10 OKPY>KHOCTHU. JIMHEHHAsE CKOPOCTh, YIII0Basi CKOPOCTh, MEPUO]
¥ 4acToTa OOpallleHus Mpyu PaBHOMEPHOM JBUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs cuia.

[lepBbiii 3axk0H HptoToHa. Bropoi 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIBKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl TpeHus. KoadduimeHt tpenus.

JIBM>KEHME TN MO OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m noabéMHas cuna Kpbula. COBpEMEHHBIE JIETATENBHBIC
amraparel, CyJa HAa MOABOAHBIX KpbUIbAX, AaHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BIMoKeHHE 1T0e3/1a Ha MarHUTHOM TIOTyIIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. J[BUYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTD M EPETPY3KHU.

PaBHOBecue matepuanbHOl TOukU. AOCOMOTHO TBEPAOE Teio. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Ttena. M3meHenue wumnynbca. HMMnynse cumbel. Yopyroe u
HEYIIPYroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHMS W COXPAHECHHS MMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruM U padoThl. [loTeHIInanbpHas YHEPTUs Tela, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEprus CxKaTtou npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKON SHEPTUU.



Jlemoncmpayuu.

Halnroienre MeXaHW4YeCKOTO JBHXKEHHUSI TeJla OTHOCUTENIBHO Pa3HbIX Tel
OTCUETA.

CpaBHeHUE TyTeHd W TpaeKTOpUM JIBIJKEHHMS OJHOTO M TOTO JKe Tela
OTHOCHUTEJIBHO Pa3HbIX Tel OTCUETA.

N3mepeHre cKopoCTU U YCKOPEHUS NPSIMOJIMHEITHOTO JIBUKECHMUS.

HccnenoBanre npru3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HabGnronenue nBM>KeHHs Tella 0 OKPYKHOCTH.

HabGmronenne MexaHMYEeCKUX SIBIICHUN, MPOUCXOISIIMX B CHUCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHMKEHUU OTHOCHUTEIHHO
KaOuHeTa (PU3MKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBLHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JIEUCTBYIOIIEH HA HETO CUJIBL.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

M3MeHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUH.

[lepenaya uMIryapca Ipu B3aMMOJEHCTBUH TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHne NMITYJIbCA IPH YIIPYTOM B3aWMOJICHCTBUU.

Halnronenune peakTUBHOTO JBUKECHUS.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHue PHEepruu Npu ABUKEHHUH Tella MOJ ACHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JIalibHEMIIEro paBHOMEPHOIO
JBIDKCHUS IAPUKA WIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
HIapUKa MO HAKJIOHHOW ITIOCKOCTH.

OnpenienieHue YCKOpPEHUsT Tejda MpU PABHOYCKOPEHHOM JBHXKEHUHU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBM)KCHUHN 0€3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH IyTH OTHOCATCS KaK Psijl HEUETHBIX YUCENI, TO BpeMEHa OIMHAKOBHI.

HccnenoBanue ABUXKEHUS TeJia, OPOIICHHOTO MOJ1 YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenune kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTEIEHHU JIeopMaIuu MPYKUHBI.

OrnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJBI  YNPYTOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxennbie konedanus. Pesonanc.

MaremaTndueckuii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum mnpu
K0J1e0aTeTbHOM JIBUKCHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTD €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
toHa. Pe3zonanc B akyctuke. WMudpasByk u ynbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOmronenne kosjeOaHMii Tel MO JNEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOGmroienne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).

HabGmronenne untepdepeHiiun u 1uppakiiuv BOJIH Ha TIOBEPXHOCTH BO/IBI.

HaOmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 4acTOThI U NMeprUojia KojaeOaHnii MaTeMaTUYECKOTO MasTHHKA.

OmnpeneneHre 4acTOThl U MEPUOAA KOJICOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH MepuoAa KoiaeOaHuil Tpy3a Ha HUTH OT JJIUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH MPY>KMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TepHOJa KoJeOaHUN TIpy3a, MOABEHUICHHOTO K
JIEHTE, OT MacChI Tpy3a.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  (CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »1eKTpOMarHUTHBIX BOJIH. Mcrmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBS3b.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
cBeTa: MHTephepeHIns U AUPPaKIIHSL.

Hemoncmpauyuu.

CBOIICTBA PNIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimol.

N3yuyeHne CBONCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Paszgea 11. CBeToBbIe SABJICHUS.

JlyueBas MoJlenb cBeTa W TeOMETpUYecKas onTuka. VCTOYHHMKHM CBerta.
[IpsmonuHeliHOE pacnpocTpaHeHue cBeta. 3atMeHus ConHna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. I[loctpoeHue
n300pakeHuit, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienne cBeTa. 3aKOH MpesioMiieHus cBetTa. [loHoe oTpaxeHue cBera.
Hcnonb30BaHuE MOJTHOIO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonx unyuerr B JuH3e. @opmyna TOHKOM JmMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHKpPOCKONAa M Teneckona. [7ma3, Kak oONTHYEecKas cucTema.
bru3opykocTh U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHuit B IIIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Torydenue n300pakxeHU ¢ TOMOIIBIO JIUH3.

[Tpuniun geiicTBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxeHue 6eoro cBera B CIEKTP.

[Tomyyenue O6emoro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH yIVIa OTPaXEHUSI CBETOBOIO Jydya OT yIJia
MaJICHUS.

N3yueHnue CBONCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yIila IPEJIOMJIEHUS OT yTJla MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Toy4yenue n300paxeHuit ¢ TOMOIIBI0 COOMPAIOIICH JTUH3HI.

Omnpenenenne (GPOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparoliei
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO 1LIBETa MPEIMETOB NpU HUX HAOIIOJCHUHM uepe3
L[BETOBBIE (DPUIIBTPBHI.

Pa3nen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
HcnyckaHue v NMorIomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznyyeHusi. CTpoeHHuEe aTOMHOTO
anpa. HyxionHas Mopenbs aromHoro sapa. Msoronel. PannoaktuBHbIE
npespanieHus. [lepuon monypacnana atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTy4EHHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenust suaep. Mcrounukum sHeprum ConHua u 3BE3A. SnepHas 3HepreTuka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CreKTpbl U3ITy4YEHHSI U MTOTJIOLICHUS.

CreKTpbl pa3IMyYHbIX ra30B.

CnekTp BoAopoa.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYUEHUH.

Perucrtpauus uznydeHus NpupOIHbIX MUHEPAJIOB U MIPOILYyKTOB.

Jlabopamopuvie pabomel u onvimel.

HabnrogeHue CrionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIMH YACTUIIBI 110 TOPMO3HOMY IYTH
(o dhoTtorpadusam).

N3mepenne paainoakTUBHOTO (oOHA.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.



[ToBTOpHUTENHEHO-00001AI0OMINI MOTYJIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
U 000OmIeHHs]  MPEAMETHOTO  COACpX aHUS W  ONbITa  JICSITEIHHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (PU3MKK yriayOnEHHOTO YpOBHS, a
TaKKe JIsl IOJIFOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHUss JAHHOTO MOIYJSL PEATU3YIOTCS M TOJYy4YaroT
JanbHeWIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECHeuMBaIONIIMe JOCTHKCHHE
OpPEeIMETHBIX M METaNpeAMETHBIX pe3ylbTaToB OO0yueHus, (OopMUPOBaAHKE
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: OOBSICHEHUE U ONKMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus:1 GU3HUECKUX 3HAHHUM, HMCCIeA0BaTEeNIbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIIEOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[TpenmoutuTenbHON  QOpPMON  OCBOCHHS MOMYJS SABISAETCS MPAKTUKYM,
IporpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeJioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYAss PaOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBUSAX CaMOCTOSTENIBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKH;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUH MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHusl O €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

pa®oTy HaJ rPyNIOBBIMU WM UHIUBUAYaTbHBIMU IPOEKTAMU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONMIETO MOJIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3alaHus Pa3sHOIO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBINOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENIEHb TOTOBHOCTH O0YYaIOLINXCs
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 1O (Qu3uKe, a TaKke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMA

N3yuenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHUs
y oOyyatomierocs OyayT cOpMUPOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e l)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
YYE€HOrO;

e 3)IcmemuuecKo20 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HaAy4YHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOILEH
KYJIBTYPHI;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAy4YHOH JIF0OO3HATENILHOCTH, HHTEpPEca K HCCIEA0BATEIBLCKOM
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HAHHUE IIEHHOCTH 0Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKUM U TEIUIOBBIM OOOpyJOBaHUEM B
JIOMAIITHUX YCIIOBHSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YyYacTHE B pPEIICHHHM MPAaKTUYECKUX 3agay (B pamMKaxX CEMbH,
oOpa3oBaTenLHON OpraHu3aIliy, ropoja, Kpas) TEXHOJOTUIECKON M COIMaIbHOU
HaIpaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY M3yUEHUIO MpodhecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IK0S102UYECKO20 60CRUMAHUA:

OpUEHTAIlMS HAa NMPUMCHECHHWE (PU3NYECKUX 3HAHWHN IS pelieHus 3amad B
0o0JacTH OKpy’Karomieil cpeipl, IUIAHUPOBAHUA TMOCTYNKOB M OICHKA UX
BO3MO>KHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aIBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmavyuu K UZMEHANOUWUMCA YCI0BUAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICNOBAHUM U
MPOEKTOB (PU3NUECKOIN HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3 MPaKTHYECKYIO
JIEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYITUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE JAe(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JIacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3HUUYECKUX
3HAHMU;

CTPEMJICHHUE aHATTM3UPOBATH U BHISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUS HAa OKPYXKAIOIIYI Cpexay,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOEHHS NHporpamMMbl MO (PU3UKE HAa YPOBHE OCHOBHOIO
oOmiero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIe  y4eOHble  JCWUCTBUSA,  PETYJISATHBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKU  OOBEKTOB
(s1BI€HUI), KIIaCCU(PUIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJbBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYWH;

CaMOCTOSITENTFHO BBIOMpATH CIOCO0 pemieHus yueOHoi (u3nueckod 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIN
bu3HUeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(MOPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbI, HHCTPYMEHTHI M 3aIllPOChl MPU IMOUCKE U
oTOope UH(pOPMAIIUU UK JAHHBIX C YUETOM MPEITIOKEHHON yueOHOM (hrU3MIeCcKOi
3a/1a4u;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OPMALIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAEKHOCTh HH(POPMALMKM TIO KPUTEPHSIM, MPEIJIOKECHHBIM
yUHUTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITETbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MpEICTaBICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIIOXKHBIMHU CXEMaMHu,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHUS:

B XO0JIe OOCYXJeHHs ydeOHOro maTepuana, pe3yJbTaToB JIa00paTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMU APYIHMX YYACTHUKOB AUAIIOra,
OOHapy’>KHUBaTh Pa3IMYME U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJIbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

MOHMMATh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaIbHOU
paboThI PU pelIeHNH KOHKPETHOU (pr3nueckoii mpoodIembl;

NPUHUMATDH LENH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: pACHpeleNiTh pOoJid, OO0CYXIaThb IMPOLECChl U Pe3yJIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTas KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWUHHPYS CBOM MACWUCTBUS C JAPYTUMH YJICHAMU
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOIMMNA MNPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHSL.

PerynsiTuBHbIe YHHMBepPCAJbHbIE YueOHbIE TelCTBUSA
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYAIHIX, TPEOYIONTUX IS
pereHus: GU3NUECKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHUI
(MHAMBUIYATBHOE, PUHSATHEC PEIICHUS B TPYIIIC, IPUHSATHAC PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelIeHUs (PU3NUECKON 3a7aud WIIH
IJIaH HCCIEOBAaHUS C YYETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BApUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluH M TIpe/jIarath IjiaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaToOB
NEeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro YesoBeKa B XOJE€ CHopa WM JUCKYCCUM Ha
HAy4YHYIO TeMY, TOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIIMOKY MPH PEIICHUH (PU3NICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYTroro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00yuenus @ 7 kaacce npeIMETHbIE PE3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITIOJIB30BATh TOHATHUS: (PU3NUECKHE W XMMHUYECKHUE SBIICHUS, HAOIIOICHUE,
DKCIIEPUMEHT, MOJIeIb, THUIOTE3a, CIAWHMIBI (U3NYECKUX BEIUYWH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemiecTBa (TBEPIOE, KHAKOE, ra3000pa3Hoe),
MEXaHUYeCKOoe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYIOWAs cuj, naedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTbh, COOOILAIOIINECS COCY/IbI;

YBEPEHHO pa3nu4iarh sBieHus (Auddy3us, TEMIOBOE IBMKCHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE [BM)KEHUE, HEPABHOMEPHOE JIBH)KEHUE, WHEPIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIJIEHHON OChIO BpalICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHUE; TJIaBaHKE TEJl, TPEBPAILCHNUS] MEXaHUYECKOU SHEPTUH) MO OMHUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh  NPOSBICHHE  M3YYECHHBIX  (U3MYECKUX  SIBJICHUH B
OKpy’KaroleM Mupe (B TOM 4YHcie (PU3nYecKue SIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMHU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTH B MPUPOJAEC U TEXHUKE, BIUSIHUE aTMOC(EpHOTrOo
JIABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJe YeJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIECTBEHHbIE
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUII;

OMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOJb3YS
busnueckue BenuUUMHBI (Macca, 00BEM, IUJIOTHOCTH BEIECTBA, BpEMs, IIyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIA TSDKECTH, BEC Teja, Cujla TPEHWUS,
JaBJieHUuEe TBEPIOTO Teia, JAaBJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHUECKasl U TTOTCHI[MAIbHAs DHEPTHs ), IPU
OMMCAHUH TPABUJILHO TPAKTOBATh (DPU3UUECKUN CMBICI HCIIOJIh3YEMbIX BEIINYUH,
uxX O0OO3HAUCHUS U EIUHUILI (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIONIUE JaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKHUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Yysl TIPaBWJIA CIIOXKEHHSI CHJI (BIOJIb OJTHOM TIpsiMOif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (00Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW HSHEpPruu, NpU STOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3aMHMCBhIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICEHHBIE CBOWMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UIECCKUE MOICIHN ISl OOBSICHCHUS
(U3HYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSCHATh (PU3UYECKHUE SIBICHUS, TMPOIECCH U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBCHHbIC 33a7]aud, B TOM YHCJIE TPEOYIOIIME YHCIEHHOTO OLIEHUBAHUS
XapaKTepHBIX 3HAYCHUN (U3NYECKUX BEIUYUH, PU STOM BBIOUPATH aJIEKBATHYIO
($uU3NYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CICACTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY PpACCYX ACHUM C OMopod Ha U3y4YEHHBbIE CBOMCTBa
bu3nuecKux sBICHUM, PU3nyeckrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3yYaeMbIM TeMaM Kypca
¢busuky, BeIOMpas aJeKBaTHYIO (PU3NUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyJI, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE yCIOBHE
U DPa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEJOCTAIOLINE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIIOJIb30BaTh
CIPaBOYHBIE JaHHBIC, MMPOBOJUTh MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLIEHWBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAUeHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MUECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPEUICHUH
3aJlaui;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOLIH
buznyecKux METOAOB, W TpejaraTh OPUECHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  UCCIEIOBAHMS  pPAclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINA PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DPU3UYECKUX SIBICHUN WM (HU3MIECKUX
CBOMCTB Tenl (muddy3us, TEMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
WU3MEHEHHE CKOPOCTH MPHU B3aUMOJCHUCTBUU TeJ, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJUPOBATh MPEANONOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSTEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

IPOBOJAUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JCUCTBYIOLIas Ha MOTPYKEHHOE B >KHUJIKOCTh
T€I0, KOAP(PPUIMEHT TOJIE3HOTrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSEMON BETMUHMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS 3aBUCUMOCTEN
(U3MYECKUX BEIWYMH (3aBHCHUMOCTH IyTH PAaBHOMEPHO JBHKYIIErOCsS Tela OT
BPEMEHU JBWKEHUS Tela, CHJIbI TPEHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOIO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCHUMOCTH CHUJIbI
TPEHHsI OT IUIOIIAJM CONPUKOCHOBEHUS TEJ, CHUJIbl YNPYTrOCTU OT YJJIMHEHHUS
NPY>KUHBI, BBITAIIKUBAIOLIEH CUJIBI OT O0BEMa MOTPYKEHHOM YacTU Tedaa U OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUM IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm (GOpMyJIMpOBaTh 3afadyy W TUIOTE3Y
UCCIIEJOBaHMsI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAJbHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIUH,
NPECTaBIISITh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI IO pe3yJbTaTaM
UCCJIEIOBAHNS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna mpu paboTe cC
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUIECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlOIIMecsT COCylbl, OapoMeTp, phblyar,
NOJIBUKHBIA U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBEI JEHCTBUS U3YYCHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX IPOIECCOB C OMOPOM Ha WX omucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUW UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKHA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX TPOLECCOB IpHU
pelieHny Yy4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HU AJIA OOeCredeHUs
0e30MacHOCTH MpPHU OOpalllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM D3KOJOTMYECKOTO IIOBEJICHUS B
OKpYXarolIIen Cpeie;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAINKU (PU3NUECKOTO COIEPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM MU TMyTEM CpPaBHEHHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;



UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JaUTepaTypy (pU3MUecKoro coaepikaHus, CIPaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepuer, BianeTs npuéMaMyd KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3UYECKOTO COICPKAHHS, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB WM YYEOHBIX
UCCIICOBAHUM, MPHU STOM TPaMOTHO HCHOJIb30BaTh HM3YYEHHBIM MOHATUHWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTALINCH;

IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUM paclpeiensTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJlauaMu, CICTUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, aJleKBaTHO OIICHHBATh COOCTBEHHBIM BKJAa B
NEATEIbHOCTh TPYINIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJCHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYXKaIOIIUX.

K xoHiy oOyueHus ¢ 8 kKnacce mpeAMETHbIE pe3yJbTaThl Ha YIiIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YyYarOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbIeé COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACBHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsij, TNPOBOJHUKH,
HOJIyIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSHHOTO TOKA, 3JIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKass CUCTEMAa) U CHUMBOJIMYECKUN SA3BIK (PU3UKHU TNpPU
peleHny y4eOHbIX U IPaKTHYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpEeHHe (C)KaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Terutonepeaayn (TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHE), TEIUIOBBIE TIOTEPH,
ANIEKTpHU3AlLMs TEN, B3aHMMOJCHCTBHE 3apsAI0B, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MAarHUTHOTO TIOJIST Ha
OPOBOJHUK C TOKOM) IO OINHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBJICHWE  W3YYCHHBIX  (DU3MUECKWX  SBICHUN B
OKpyXXarolmeMm wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPO/IE:
MOBEPXHOCTHBIE U KaNWUISPHBIE SBJICHUS B MNPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyuyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SIBICHUS B aTrMocdepe, 3IJIEKTPUUYECTBO
KUBBIX OPTaHU3MOB, MAarHUTHOE T0Jie 3eMJH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
oyl Il KU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



NPAKTHUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYLIECTBEHHbIE CBOWCTBA
(npu3Haku) (PU3NYECKUX SIBICHMII;

OIKCHIBaTh M3YUYCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOIB3YS
dbusznyeckue BENUYUHBI (TeMmIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjelbHas TEMJIOEMKOCTh BEIECTBA, YJEJIbHas TEIIOTa
IUIaBJICHUS, YJElbHAas TEIUIOTa NapooOpa3oBaHMs, yJeldbHAas TEIUIOTAa CrOpaHUs
TOTINBA, KO3 (PUIIMEHT MOJE3HOTO ACUCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTEIIbHAS
BJIQKHOCTh BO3/yXa, DJEKTPUYECKHM 3apsii, Ccujla TOKa, DJIJIEKTPUUECKOe
HaIpsHKEHUE, COMpOTHBICHHE NpoBoAHUKa, DJ[C B 1enmM MNOCTOSHHOTO TOKa,
ANEKTPUUECKOE YJAENbHOE CONMPOTHBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OTMMCAHUHU MTPABHILHO TPAKTOBATH GUBUUYECKUN CMBICT
UCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUS M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, NpUHUMI CYNEPIIO3ULMH 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 11enH, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI 3HEPIHH, MPU 3TOM pa3auyaTh CIOBECHYIO
(OpMYITUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIN PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATh IPU STOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJICIHU JJIsl O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1aY;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYECHUW (PU3MYECKHUX BEJIMYWH, [IPU 3TOM BBIOMPATH a/IEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 I1IEMOYKY PAaCCyXIECHUM C ONOpOM Ha W3YyYEHHBIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (PU3MKH, BHIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJI, CBA3BIBAIOLIUX (PU3MYECKHE BEIUYMHBI,
3alMCBIBATh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE PEIICHUE 3a/1ayd, BBISBIATH
HEJOCTAIONINe WK U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METO/AA PELLICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJIN3a
pa3MepHOCTEH, UCMONb30BaTh IpaduecKre METOAbl PElIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OICHUBATH PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
(U3UYECKON BEIIMUMHBI, TIOTYYEHHOU MPU PELICHUH 3a/1a4K;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU TOMOUIH
(¢u3nyecKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHUM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  MPEANOJI0KECHHE
(rumnoTesy), HHTEPIPETUPOBATH MOTYYEHHBIN PE3yIbTaT;

IPOBOAUTD OMBITHI [0 HAOIIOAECHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KalmWUISPHbBIE SIBJICHMS, 3aBUCUMOCTb JaBJICHHS BO3JyXa OT €ro
o0béMa W TeMIepaTyphl, CKOPOCTH IIpoLlecca OCThIBaHMUS (HArpeBaHus) IpH
U3Iy4EHUH OT LBETa H3JIydaromeid (MOrJomAanieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUIKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
IIEKTPU3aLUs TEJNI U B3aUMOJCHCTBHE AICKTPUUECKUX 3aps0B, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJIN3al1sl MATHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB,
JNEUCTBUS. MAarHUTHOTO TOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTEeNsl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanojokeHue (rumoredy) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyJOBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE U KOCBEHHbIE HW3MEPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAas BIAXHOCTh BO3[yXa, CHJIAa TOKAa, HAIpPSIKEHUE,
yAeIbHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, paboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, GUKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3yJIbTATOB CEPUM U3MEPEHHI U OLIEHUBATH ITOTPEITHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAIbHbIE MCCIEIOBAHNUS 3aBUCUMOCTEN (pU3MUecKux
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHHUS, UCCIIEOBaHUE SIBJICHUS TEIII000MEHA PU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIET0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IPOBOJTHUKOB): COBMECTHO C yuuTeneM (OpMyJIMpOBATh 3ajayy W TUIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPECTaBISATh MMOJTYYSHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJAE TAOJIUI U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JieJaThb BBIBOJABI IO pe3yJibTaraM
UCCJIeI0BAHNUS;



coOoaTh MpaBwiia Oe30macHOro Tpynaa mnpu padbote ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YHClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIETMETP, CUETUYHK ANEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MPEJOXPAHUTENIHM U HX
NpUMEHEHUE B OBITY U TEXHUKE, NPUMEHEHUE IMOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MCIOJIb3Yysl 3HAHUS O
CBOMCTBaXx (PU3MYECKUX SBJICHHUM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTraTellb  BHYTPEHHEr0  CrOpaHusi,
AJIIEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATEAbHBIM W NApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCJIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEl, NCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-IIPAKTUYECKUX
3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM D3KOJOTHYECKOTO IIOBEJICHUS B
OKpYXarolIIen Cpeie;

OCYIIECTBISATH MOUCK UH(pOpMarmu Gu3ndeckoro coaepkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIMpYysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHUM WU CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH HHGMOPMAIIHIO,
KOTOpasi SIBJSIETCS] MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUs, CIIPABOUYHbIE MAaTEpHalbl, PECYPChl CETU
WuTepHer, BiageTh NpuéMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611251 “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4Wcle MyONMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOEKTHOW WA
UCCIIEIOBATENCKOM 1€ATEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YUYCHHbBIN
NOHATUUHBIM ~ ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yY9E€OHBIX TMPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMU
3a/layaMu, CJICAWTHh 3a BBITOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TIPOSBISS TOTOBHOCTH
paspemaTrh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce npeniMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXxaTb CPOPMUPOBAHHOCTh y 00yYarOIIUXCS YMEHUI:

UCITIOJIb30BAaTh MOHATHUSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTU, MEXaHUYECKUE BOJHBI,
3BYK, HMH(Qpa3ByK U YJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI, PEHTI€HOBCKOE
U3Jy4eHHe, IIKajla IEKTPOMAarHuTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHus, anbda-, Oeta- U ramma-
U3ITy4YEHHsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIMYECKUI
A3BIK (PM3UKHU IIPU PEUICHUU YUYEOHBIX U IPAKTUYECKUX 33714,

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSMOJIMHEWMHOE JIBUJKEHUE, PaBHOYCKOPEHHOE IIPSMOJIMHEWHOE JBHYKEHUE,
CBOOOIHOE TMaJeHUE TeJl, [BWKEHUE [0 OKPYXXHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPHAIBHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
Kosie0aTeNbHOE  JIBWKEHUE (FapMOHMYECKHME, 3aTyXalollUue, BbIHYKJICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE MABM)KEHME (PacIpOCTpPAHEHUE M OTpPaKEHUE
3ByKa, MHTepdepeHrs U TUpakius BOJIH), MPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)KEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHUE JIMHEHYATOro  CIEKTpa
U3Iy4YeHUs]) MO ONHCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBIIEHUE  W3YYEHHBIX  (PU3NYECKHX  SABJICHHM B
OKpYXaroleM MUpe (B TOM yucie (PU3NYECKUe SBICHHS B MPUPOJE: NPWIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(QHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUI,
€CTECTBEHHBII paJMOaKTUBHBIA ()OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIyYEHHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISITh CYHIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HM3YUYEHHBIE CBOMCTBA Tell W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE NPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBIDKEHHM,  yIJOBas  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHHsI, CUJIa YIIPYTOCTH, CUJia TSHKECTH, YCKOPEHUE CBOOOHOTO
NAJICHUS, BEC TeJIa, LIEHTP TSHKECTU TBEPAOTO Tela, UMITYJIbC TEJIA, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi padoTa U MOIIHOCTh, IOTEHLMAIbHASI SHEPTHS TeNa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS SHEPTUS CKATOU MPY>KHUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas DSHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JIJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IIPEIOMIICHUS
Cpelpl), IMpH ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUA  CMBICH
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS M €IUHULBI (PU3NYECKHUX BEIUYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHHMSI, TPUHLIMIM
CYNEpIO3ULIMA CHUJI, NPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbiOoTOHA,
3aKOH COXpAHEHUs MMITYJIbCa, TEOPEMY O KHHETHYECKOH sHepruu, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)K€HUS U TNPEIOMIICHUS CBETa, (POpPMYJy TOHKOMH
JIMH3BI, TUIAHETAPHYIO0 MOJEIIb aTOMa, HyKJIOHHYIO MOJIEIb aTOMHOTIO sI/Ipa, 3aKOHbI
COXpaHEHUs 3apsiI0BOIO0 U MAacCCOBOI0 YHMCEN IPH SAEPHBIX PEAKIUAX, IPH 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €M0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTH (PU3UYECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISATh IIPU 3TOM CYUIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKHUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1aY;

OOBSACHATH (PU3NYECKUE SBJICHMS], POIIECCHl U CBOMCTBA TE€J, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii IpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYECHUW (PU3MYECKHUX BEJIMYWH, [IPU 3TOM BBIOMPATH a/IEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY PAaCCyXAEHUW M3 2—3 IIaroB ¢ OMOpPOM Ha M3YUYCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THHIE 3a7]aud M0 M3yYaeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAsl aJeKBAaTHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIONINX (PU3NYECKHUE BEIUYMHBI, 3aMIUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEILIECHHE 3aJauyd, BbBIABIATh HEJOCTAIOLIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIE, IPUMEHATH METO/bl aHAIN3a Pa3MEPHOCTEH, HCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, MNPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
bu3nyecKol BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEIWYHHBI,
MOJTyYE€HHOMW MPH PEIICHUN 3a]auH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh TMpU  OMOIIU
bu3MYecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHUM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  MPEANOJI0KECHHE
(rumotesy), OLIEHHWBAaTh MPABUIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJYYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (HU3MUYECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMS HMITYJbCa, JCHCTBHE 3aKOHa bepHyiM M BO3HUKHOBEHHE
NOIBEMHONM CHJIBI KpbUIa, 3aBUCUMOCTh TMEpHOAa KoOJeOaHUW MPY>KMHHOTO
MasiTHUKa OT Macchl Ipy3a M JKECTKOCTH IMPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJeOaHWH, MNPSMOJMHEHHOE paclpoOCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paXKeHUs! B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B coOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWYATBIX CIIEKTPOB M3NMyudeHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiockeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaONIOJCHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUIO0 TPSAMBIX H3MEPEHHM, ONpeaessis
CpeqHee 3HAaYeHHE U3MEpPSAEMON BEJIMYMHBI M  ONpEAeNsss MOTPEIIHOCTb
pE3yIbTaTOB TMPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOIUTH KOCBEHHBIE U3MEPEHUST (PU3NIECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTb, YacToTa © TIEpHoJ  KojecOaHui
MaTEMaTHYeCKOTO W TPYXHUHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHE
coOuparomied JUH3bI W €€ ONTUYecKas CHiIa, pPaAUuOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUus, IUIAaHUPOBAaThb H3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAHOBKY,  BBIYMCIATH  3HAYEHHE  BEJIMYUHBI U
aHAJIM3UPOBATh MOJyUYECHHBIC PE3YyJbTaThl, OICHUBAS MOTPEIIHOCTh PE3yJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEHN (pU3MUecKux
BEJIMYMH (3aBUCUMOCTh IIYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS, MEpHoJa KoJieOaHM MaTeMaTH4YeCKOro MasTHHKa OT



JUIMHBI HUTH, OMpPEJCICHHE YCKOPEHUS CBOOOJHOTO TAaJCHUs, HMCCIIECIOBAaHUE
W3MEHEHHUS BEJIMYMHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCThH YTja
OTPaXEHHS CBETa OT yrIja MaJCHUs, yIjia NpPeJIOMIICHUS OT Yyria MaJeHUs
CBETOBOTO JIy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 QoTorpadusM)): COBMECTHO C yUHTEIeM (PopMyIHpOBaThH
3a/layy M TUIIOTE3y UCCIEI0BAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOMpAaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, MPEICTaBISITh
MOJIyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJE TaOJIUIl U TpaduKOB,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpyla mnpu padoTe ¢ aabopaTOpHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHus (B TOM
YHCJe: CHUIOMETp, JTATYMKW TIOJOKEHHUS, PACCTOSHUA M YCKOPEHHs, pakera,
9XOJIOT, OYKH, MEPUCKOIN, (poToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JTO3UMETpP, KaMepa BuibcoHa), MCHOJIB3ysl 3HAHUSA O
CBOMCTBax (PU3MUECKUX SIBJICHUN U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HW3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB MpHU
pelieHnd y4eOHO-MPAKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HM I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpPAHEHMS 37I0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJICHUS B
OKpYXaroUIen Cpee;

OCYIIECTBJISTH MOUCK MH(pOpMaIuu Guandeckoro cojepxkanus B UurepHere,
CaMOCTOATENHLHO (HOPMYIIUPYsI TTOMCKOBBIN 3aMpoC, HAXOJUTh MYTHU ONpPEACICHUS
JIOCTOBEPHOCTH TOJIyd€HHONW HH(OpMAlMM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPU BBHITIOJTHEHUN YYEOHBIX 3aJaHUN Hay4YHO-TOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTro CoAeprKaHUs, CIIPAaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNuTtepHeT, BianeTb mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/laBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATH PE3YJIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AESTEIHLHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh W3YUYCHHBINM IOHITUWHBIM ammapar u3y4aemMoro



pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpE3EHTale ¢ y4EToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabsneie IIpakTuuyeckue
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEro MUpa
1.1 ®u3uka — HaykKa 0 IpUpoje 2
1.2 DOU3NYECKUE BEITUYHNHBI 4 3
1.3 EcrecTBeHHO-Hay4YHbIN METO/1 TO3HAHMS 2 1
Hroro no pazgeny 8
Pasnen 2. [lepBoHavaibHbIe CBeAeHUS 0 CTPOCHNH BelllecTBa
2.1 CrtpoeHue BemiecTBa 2 1
JIBrKeHre U B3aUMO/ICMCTBUE YACTHUII
2.2 4 2
BEILIECTBA
23 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no pasgeny 7
Pa3nen 3. /IBu:xeHHe U B3auMoO/ieilicTBUE TeJl
3.1 MexaHn4eckoe ABUKEHUE 10 2
3.2 HNuepus, Mmacca, MIOTHOCTh 9 1
3.3 Cuna. Bunbl cun 15 1 3
Uroro no pazgeny 34
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya naBneHust TBEPALIMU 5 2




TCJIaMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBieHune KuIKOCTH 6
4.3 ATMoOcCdepHOe aBIcHHE 1
44 I[eﬁCTBIiI.G KUJIKOCTH U Tra3a Ha 12 3
MOrpyXEHHOE B HUX TEJIO
Hroro no pazneny 28
Pa3nes 5. PaGora n MoiHOCTh. JHeprus
5.1 PabGora 1 MomHOCTH
5.2 [IpocThie MexaHU3MBI 2
5.3 MexaHn4deckast SHEPTUS 5
Hroro no pazgeny 19
Pa3nea 6. IloBTOpuTe1bHO-00001IAK0IM I MOYJIb
6.1 [ToBTOpHTENEHO-0000IIAOIINIT MOTYJTh 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungposbIie
Ne /i P Konrpoabnbie IIpakTHueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUSA
1.1 CtpoeHue u cBOWCTBaA BeLleCTBA 6
1.2 TeroBbie MPOIECCHI 40 1 6.5
Hroro no pazgeny 46
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DneKTpuuecKue 3apsabl. 3apsHDKEHHbIE Tela 1 |
) Y UX B3aUMOJIEUCTBUS
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 41 10
23 MarHuTHbIE SIBIICHUS 15 2 4
24 OneKTpOMarHuTHAsE MHIYKIIUS 11 1
Hroro no pasneny 78
Paspnen 3. IloBTopuTe1bHO-0000111a10IUIT MOAYJIb
3.1 [ToBTOpUTENBEHO-00001IIAIOIINI MOTYIIB 12
Uroro no pazgeny 12
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 5 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne n/m Kontpoabnbie IlpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. Mexannueckue siBJICHUA
MexaHn4ecKoe ABMKEHHUE U CIIOCOOBI eTo
1.1 30 1 4
OMUCaHus
1.2 B3aumoneiictsue e 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Hroro no pazgeny 63
Pa3nes 2. Mexanuveckue KoJie0aHUsI U BOJHBI
2.1 Mexannueckue KojiebaHus 8 3.5
2.2 MexaHnueckne BOJIHBL. 3BYK 10 3
Hroro no pazgeny 18
Pasnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6
’ 3JICKTPOMArHUTHBIC BOJTHBI
Hroro no pazneny 6
Paspnen 4. CBeroBblIe IBJICHUSA
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 2
4.2 JIuH3b! ¥ onTUYECKHE TPUOOPHI
4.3 Paznoxxenue 6emoro cBera B CEKTP 1




Hroro no pazgeny 16
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
5.1 Hcnyckanue v norjiomeHne cBeTa aroMoM 4 1
5.2 CTpoeHue aTOMHOTO siapa
53 SnepHble peakuuu 7
Hroro no pazneny 16
Pa3neu 6. [loBTopuTtebHO-00001a101M I MOYJIb
6.1 Mexanuueckue siBIeHHS (IOBTOPUTEIBHO- 6 3
' 0000MIAKOIII MOJTYJIb)
62 TemoBsie siBIEHUS (TIOBTOPUTEIHHO- 3
' 0000101 MOYJIb)
63 DJEeKTPOMarHUTHBIC SBJICHUS 3 i
' (MOBTOPUTENBHO-0000IAIOIINNA MO/TYJIb)
6.4 CaeroBbl€ sIBIIEHUS (TOBTOPUTENILHO- | 1
' 0000IIAKOIIHI MOJTYJIb)
6.5 [ToBTOpUTENHEHO-0000IIAIOLINI MOTYITH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jlara
HU3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

dusuka — HayKa o npupoze. AsneHus
MIPUPOABI

dusznyeckue SABICHUS

®u3NYECKUE BEINYUHBL. Pa3MepHOCTb.
®dusznyeckue npudopsl. IlorpenrHoctu npu
MIPSAMBIX H3MEPEHUAX

VYpok-uccnenosanue "M3mepenue
JIMHENHBIX pa3MepOB TEJ U MPOMEKYTKOB
BpemMeHH"

JlaGopatopHnas pabora "N3mepenue
00BbEMa )KUIKOCTH M TBEPIOTO Tena"

Jlabopartopnast pabota "Onpenenenue
pa3MepoB MalibIX Tei1. Meton paioB"

Mertoasl Hay4yHOTO Mo3HaHus. OnucaHue
(bU3MYECKUX SIBICHUN C TTOMOIILBIO
MoJelIel

VYpok-uccnenosanue "IIpoBepka runoTes3sl:

JAILHOCTH MOJETA IIapuKa, MyIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJbIIIE
BbICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,




JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIlECTBA

10

11

12

Jlaboparopnas pabota "OneHka auamerpa
aToMa METOJIOM PSAOB (C UCTIOIB30BAHUEM
dotorpadwuii)"

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO pacuIupeHus ra3oB. OMbITH MO
OOHAPYKCHHIO ICUCTBUS CHIT
MOJIEKYJISIPHOTO IPUTSKEHUS "

JIBmxenue yactui Beuiecta. Auddysus.
BbpoyHoBckoe nBukeHue

13

Ypoxk-uccnenoanue "Habmonenue u
00BbsICHEHHE OPOYHOBCKOTO IBUYKEHHSI 1

mddy3un"

14

15

16

B3anMoaelicTBUE YacTHI] BEIIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC
ArperatHble COCTOSIHHSI BEIIECTBA.

OCOoOEHHOCTH arperaTHbIX COCTOSTHUIM
BOJbI

Mexanunueckoe apuxeHue. [1yTh,
TpPaeKTOPHUS, IEPEMEILLICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nBrkeHue. CKopocTh

18

19

HaxoxeHue ckopocT, IIyTH U BpEMEHU
IIPY PABHOMEPHOM ITPSMOJIMHENHOM
JBHKEHUH

JlaGopatopHnas pabota "Onpeznenenue
CKOpPOCTHU PaBHOMEPHOTO JABMKEHUS"




I'paduku npsAMOIMHEHHOTO PAaBHOMEPHOTO

20
JIBUKCHHUS

)1 Pemenue 3anau no reme "Pacuer cpenneit
ckopoctu"
JlabopartopHast pabota "OnpeneneHue

22 CPEIHEeH CKOPOCTH CKOJIBKEHHS OpycKa
WJIY 1IapUKa M0 HAKJIOHHOM MJIOCKOCTH"

7 OTHOCUTENBHOCTH ABMKEHUS. ClIOXKEeHHEe
CKOpPOCTEe Mpu napaieIbHOM ABHKEHUN
[Tonmyuyenue u ananus rpauKkoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH JIBUKECHUS
OT BPEMEHHU
Pemenue rpaduueckux 3aaad no Teme

25 "Mexanuka. PaBHomepHoe
MPSIMOJTMHEIHOE JIBIKEHME"

26 SBnenue uHepuu. 3aKOH HHEPLUHU
B3anmopeiicTBre Ten Kak npuynHa

7 W3MEHEHUs CKOpOocTH. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia TpH
MOCTYNAaTeIbHOM JIBUKEHUU

)3 VYpoxk-uccienoanue "CpaBHEHHE Macc 1O
B3aMMOJECHUCTBHUIO TEIT"

29 [IimoTHOCTB BewiecTsa

30 Jlaboparopnast paborta "Onpenenenue
IJIOTHOCTH TBEPIOTO Tema"

31 Pemenue 3amau no reme "Macca Tena.
IImoTHOCTE BemecTBa"

32 Cwmecu u ciassbl. [loBepxHOCTHaAsA 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "Ou3nKa — HayKa O MPUPOJIE.

33 [TepBoHavanbHbIE CBEeIEHUsT 00 ATOMHO-
MOJIEKYJISIPHOM CTPOEHHMHU BELIECTBA.
Mexanuka"

KontponbHas padota no teme "dusnka —

34 Hayka o npupoze. IleppoHauanbHbie
CBEICHUsSI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMH BelecTBa. MexaHuka"

35 Cuna. SIBnenue tsarorenus. Cuia TSKeCTH

36 N3o6pakenue cui. Pemenue 3amaq mo
teme "OnpeneneHue CUibl TSXKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cui. JluHamomerp
Ypok-uccnenosanue "Habmogenue

39 M3MEHEHHUs CKOPOCTH MPHU B3aUMOAECHCTBUU
Ten"

40 Pemrenue 3ampau no reme "Cuna ynpyroctu.
Bec rema"

JlaGopatopHnas padora "OnbITH,

A1 JEMOHCTPUPYIOLINE 3aBUCUMOCTh
pactsbxeHus (nedopmManyin) Npy>KUHbI OT
IIPUJIOKEHHOM CHUJIBI"

42 Cwuita TpeHus

43 Crnosxenue cuil. PaBHoielicTByOIIas cuila

44 Pemenue 3anay no teme "CinoxkeHue cuil.

PaBHonelicTBytomas cuia”




Pemrenne 3agaud mo reme "B3aumoneicreue

s ten. Cuibl B MexXaHuke"
Pemenue 3anay no teme "Cuna tpenus".

46 Ypoxk-uccienoBaHue 1o TeMe
"NccnenoBanue 3aBUCUMOCTU CHITBI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"
Jlaboparopnas padota "OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI

47 TPEHUS CKOJIbKEHHUS OT CHJIBI JABJICHUS U
XapaKTepa COMPUKACAIOITUXCS
noBepxHocTei"

43 Permrennie 3agau mo treMme "B3aumoneictsue
ten. Cuiel B Mexanuke"

49 KonTponbHas pabota mo teme
"Bzaumopeiicteue ten"

50 JlaBieHue TBEPBIX Tel

51 Ypok-3kcnepumenT "Crnocoosl
onpeereHus JaBieHus: TBepaoro tena'

5 Ypok-uccnenoBanue "3aBUCUMOCTh
JABJICHUS ra3a OT TeMIeparypsl”

53 JlaBiaeHue XKuaKOCTe U Tra30B. 3aKOH
[Tackains

54 [THeBMaTHYECKHE YCTPOUCTBA

55 3aBUCHMOCTD JaBJICHUS KUIKOCTH OT
[ITyOUHBI

56 I'mppocraTnyeckuii napamokc

57 Ypoxk-tipoekt "M3ydeHnne coodmarnmxcs

cocy10B"




VYpoxk-konpepenuus "' mapaBanueckue

58 |
MEXaHU3MBbI

59 Hcnonb30BaHne BBICOKUX J1aBJIEHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenne 3agau mo teme " JlaBneHue
Kuakoctu"

61 ATmocdepa 3eMiH 1 IPUYKHBL e€
CYLIECTBOBaHMS

6 VYpok-uccnenosanue "l[IposiBnenue
neiicTBusl aTMoc(epHoro aaBieHus"

63 W3mepenue atMmochepHOro JaBiaeHuUs.
OmnsiT Toppuueniu
3aBUCUMOCTb aTMOC(EPHOTO TaBJIEHUS OT

64 BBICOTHI HaJ ypoBHEM Mops. [Tpubops! s
U3MEepEeHus: aTMOC(EPHOTo JaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHE Ha Pa3IMYHbIX BHICOTAX

66 BriTankuBaromas cuna. 3akoH Apxumeaa

67 Pemenue 3ana4 no teme "3akoH
Apxumena"
Ypok-uccnenoBanue "IKCEpUMEHTAIBHOE

68 oOHapyXeHHe NeHCTBUS KUIKOCTH U ra3a
Ha TOTPYKEHHOE B HUX TeJI0"
JlaGopatopHnas pabota "Onpeznenenue

69 BBITAJIKUBAIOLLEH CHIIBI, JENCTBYIOLIEH HA
T€JI0, IOTPYKEHHOE B )KUJKOCTB"

70 [InaBanue ten

71 JlabopaTtopHas padora "HccinenoBanue




3aBHCHUMOCTH Beca Tejia B BOjIe OT 00beMa
MOrPY>KEHHOM B KUJKOCTh 4acTH Tena"

72 BosnyxoruiaBanue. InaBanue cyios

7 Pemrenue 3agad mo reMme "3akoH
Apxumena. YcioBus miaaBaHus ten'”
Pemenue 3amgad mo treme "JlelicTBue

74 YKUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Tesno"
Ypok-nipoekt "KoHCcTpynpoBaHue

75 apeoMeTpa WM JIOJIKU U ONPEACIICHUE
rpy3000abEMHOCTH"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

76 teme "JlaBieHue TBEPABIX TEN, )KUIAKOCTEH
1 ra3oB"

77 KonrtponsHas pabora o Teme "/laBnenue
TBEPJbIX TEJ, )KUJIKOCTEN U ra3oB"

78 Mexannueckas paborta

79 MomHocTb

20 Pemrenue 3amau Ha onpeneneHue padoThl U
MOIITHOCTH

81 PaGota cuibl TSKECTH M CUJIBI TPEHUS

2 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BuUBaeMOM IpH Mo IbEME O JiecTHULE"

83 [TpocTeie MexaHU3MBI

84 MowmeHnt cuinsl. [IpaBuino MOMEHTOB
JlabopaTtopHas pabota "M3yueHue npaBuia

85 pbryara Jijis oJBM>KHOTO U HETOIBUKHOTO

OJIOKOB"




86

"3o0510TOC MPaBUIIO" MEXaHUKHU

Pemenue 3agau no reme "3010TO€ MPABUIIO

87 MmexaHuku'" / Beepoccuiickast mpoBepoyHast
pabora
Pemtenue 3amay mo reme "Padora cuiisl

88 TSDKECTU U CUJTbl TpeHus" / Beepoccuiickas
MpoBepoyHasi paboTa

29 VYpok-nipoekt "[IpoexkTupoBanue
MOJIMCIIACTOB € 33JJaHHBIMU TTapaMeTpamu”

90 Ypok-koupepermus "TIpocTeie MEXaHU3MBI
B OBITY, TEXHHKE, )KUBBIX OpraHu3max"

91 Koaddumment none3noro aecTpust
MIPOCTHIX MEXaHU3MOB
Jlaboparopnast pabota "Onpenenenue

92 KII/] mogBU>KHOTO M HEMTOABUKHOTO
6510K0B"

93 Mexanndeckas sHeprus. Kunernueckas u
MOTEHIIMAJIbHAS SHEPTUS

94 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
Ypok-3KcriepuMeHT "IKCIePpUMEHTATBHOE

95 OIIpEICIICHNE U3MEHEHUS! KHHETUYECKON 1
MOTEHIMATBHON SHEPTUH MPU CKaThIBAHUHI
TeJa 0 HAKJIOHHOM MJIOCKOCTH"

96 [ToaroroBka Kk KOHTPOJILHOU paboTe Mo
teMe "PaboTa u MomHOCTb. DHEeprus"

97 KonrtponsHas padora no reme "Pabora u

MOIIHOCTb. DHeprus"

98

PaGora ¢ Tekcrtamu o TeMe




"MexaHn4yeckoe IBKeHue"

Pabota ¢ Tekctamu o reme "CtpoeHue

99 BerecTna” !
100 Pabota c Tekctamu 1o Teme "Cuiibl B |
npupoxe"
101 Pa§0Ta C TEKCTaMH I10 TeUMe "JlaBaeHUE 1
TBEPBIX TEJ, )KUJIKOCTEH U ra3oB"”
102 PaGora ¢ Tekctamu 1o Teme "DHeprusi. 1
[IpocTbie MexaHU3MBI"
OBIIEE KOJIMYECTBO YACOB I1O 102 73

I[TPOT'PAMME




8 KUIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoakueie — Ipaxrueckue fl[3y'leﬂl/lﬂ 25[()1;I;OB3TGJILHLIC
padoThI padoThI pecypen
1 [ToBTOpEHUE. 1
2 [ToBTOpEeHue 1
3 CrapToBas IMarHOCTUKA 1
4 CrapToBas JuarHoCTHKa 1
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
5 KMHETUYECKOM TEOPUU U X OIBITHBIE 1
MOJITBEP K ICHUS
6 Macca u pazMep aTOMOB ¥ MOJIEKYJI 1
7 Mojenu TBEpAOro, JKUAKOTO U |
ra3000pa3HOro COCTOSTHUM BEIIECTBA
Ypok-koHpepennus "Kpucrannudeckue u
8 amopdusie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aMa30B"
9 CMaunBaHue U KanWIISIPHOCTD. |
[ToBepxXHOCTHOE HATSKEHNE
10 TermoBoe pacliupeHue U CokaTue 1
11 Tennosoe neuxeHue. Temmeparypa 1
12 TemmepaTypHbIe Kbl 1
13 BHyTpeHHsIs sHEpTHs U CIOCO0B! e€ |
WU3MEHEHUS
14 Buae! Tennonepenaun 1




15

Ypok-koHpepennus "Hcnons3oBanue
TEIUIOBBIX CBOICTB BEILIECTB U MAaTepUAJIOB B
HEeJsX HeprocoepekeHus"

16

17

18

19

KonnuectBo Temiorsl. Y aenpHas
TCIINIIOEMKOCTD

JlaGopaTtopHast pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOIOM
IIPH TEIUI0O0OMEHE C HarpeThIM
METaJUIMYECKUM IIWIHHAPOM"

JlaboparopHas pabota "Onpenenenue
YAETBbHOU TEIIOEMKOCTH METANTUYECKOTO
nuIMHapa"

Ypok-uccienoBanue "[IpoBepka rumoresbl
JTUHEHHON 3aBUCHMOCTH JUIMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUYECKON TpyOKe OT
TEeMIEPATYPhI"

20

Pemenue 3amau nmo treme: "Pacuer
KOJIMUECTBA TETIOTHI MPU HArpeBaHUH U
oxJaXkaeHuu teia"

21

JlaGopaTtopHast pabota "HcciaenoBanue
SIBJICHUS TETUTOOOMEHA IMPU CMETTUBAHUN
XOJIOJTHOW U TOpsiYeil BOIBI"

22

23

YpaBHeHHUE TEII0BOro OagaHca.
TemiooOMeH U TEMI0BOE paBHOBECHE. 3aKOH
Herorona—Puxmana

Pemenue 3amay o teme "TemnooOMeH u
TEIJIOBOE paBHOBecHE"

24

Pemenue 3amay o reme "TermrooOMeH u




TEIJIOBOE paBHOBecHE"

25

26

[InaBnenne n OTBCPACBAHUC
KPUCTATNIMYCCKUX BCUICCTB. VY aenbHas
TCIJIOTA IJIaBJICHU A

Penrenue 3anau mo teme "IlnaBienue u
OTBEpJICBAHUE KPUCTAIUNIMYECKUX TeT"

27

JlaGopaTtopHast pabora "Onpeznenenue
YAEJIbHOW TEIJIOTHI IUIaBJICHMS Jibja"

28

VYpoxk-uccnenosanue "CpaBHEHHE TTPOLIECCOB
IJIaBJICHHUA KPUCTATINIMYCCKUX TCJI U
pa3MsATYeHHS [TPHU HAarpeBaHUU aMoOp(HBIX

Tex"

29

30

31

[TapoobpazoBaHue 1 KOHACHCALMSL.
Hcnapenune

Kunenne. Y nenpHas teminora
napooOpa3zoBaHUs. 3aBUCUMOCTb
TeMIIepaTypbl KUIEHUS OT aTMOC(hEpHOTO
JTaBJICHUS

Pemenue 3amgau o teme "[lapooOpazoBanue
U KureHue"

32

33

34

Pemenue 3amau o teme "IlapooGpazoBanue
u KuneHue"

Ypok-uccnenoBanue "OObsICHEHUE
3aBUCUMOCTH TEMIIEPATyphbl KUTIEHUS OT

naBieHus"

HacpimeHHbIil 1 HEHACHIEHHBINA 1ap.
BnaxunocTs Bo3gyxa

35

BrnaxHocTs Bo3ayxa v €€ u3MepeHue.

0.5




JlaboparopHas pabota "OnpeneneHue
OTHOCHUTEJIbHOW BJIQXKHOCTH BO3ayxa"

36 Pemenue 3amgau no reme "Bnaxxnocts"

37 Penrenue 3anau mo teme "BnaxHocTh"
Pewenne 3ana4y u aHanu3 cCUTyauuu,

38 CBSI3aHHBIX C SBJICHUSIMU UCTIAPEHUS U
KOHJICHCAIIUH

19 DHeprus TOTUIMBA. Y IeJbHas TEII0Ta
CropaHus

40 Pemenue 3agau no teme: "DHeprus
ToriBa"

41 [TpuHIMTIBL PaOOTHI TETIJIOBBIX JABUTATEICH

4 [TapoBas TypOuHa. [IBUTaTenb BHYTPECHHETO
CropaHus

43 KIIJI TeroBoro aBuratess

44 Pemenne 3agau o Teme "KIIJ[ TemaoBoro
nsurareis"”

45 VYpok-koHpepenuus "Tennosbie 1BUTaTENN
U 3alllMTa OKpY’Karomieu cpeast”

46 TennoBsle MOTEPH B TEIUIOCETAX

47 3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU
B MEXaHMYECKUX U TEIUIOBBIX MPOIECCax
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TEMe

48 "TemnoBsie saBiaeHus. MI3MeHeHne
arperaTHbIX COCTOSIHUI BeniecTa"
KoHnTtponbnas padota mo teme "TermmoBbie

49 sBieHus. VI3MeHeHre arperaTHbIX

COCTOSIHMY BenrecTna'




KonTtponsHast padora o Teme "TemoBbie

50 sBJeHUS. VI3MeHeHre arperaTHbIX
COCTOSIHUU BenrecTna'"

51 Onexrpuzauus Tei. J[Ba poaa 3apsioB
VYpoxk-uccinenosanue "MccnenoBanue

52 CIoco0O0B pa3INYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

53 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

54 Pemenue 3amau o reme: "3akon Kymona"
DnekTpuueckoe noje. Hanpssk€HHOCTD

55 3IIEKTPUYECKOro moJs. [TpuHun
CYTEPIO3UINH SJCKTPUUECKUX TOTEH

56 Pemenue 3amau o teme: "HanpskeHHOCTH
3JIEKTPUYECKOTO OIS

57 Hocurenu snekTpuyueckux 3apsjios.
DneMeHTapHbIi 3apsia. CTpoeHune aroma

58 3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsiaa

59 Pemenue 3agau mo teme "3akoH coOXpaHEHUS
3JIEKTPUYECKOro 3apsaa”

60 [IpoBOAHMKHU, AUIIEKTPUKHU U
MOJTYTTPOBOTHUKHU

61 Ypok-koH(pepeHIus "DneKTpu3anus B
MOBCEHEBHOM KU3HU"

6 DnekTpuueckuii Tok. IcTouHukH
ANEKTPUYECKOTO TOKA

63 VYpok-uccnenosanue "Hccnegopanue

,I[GﬁCTBPISI SJICKTPHUYCCKOTI'O ITOJIA Ha




MIPOBOJIHUKYU U IUDJICKTPUKH"

64 DJIEKTPUUYECKUI TOK B METaJlIax 1

65 DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax 1

66 DneKTpuyecKas 1ernb 1

67 Cuna Toka. AMnepmerp 1

68 DIIeKTpUUYECKOE HarpshkeHue. BoabTmeTp 1
Jlaboparopnas pabota "COopka u

69 HCTIBITAHUE AJIEKTPUUYECKOM 1enn 1
IMOCTOSIHHOTO TOKa"

70 3aBUCHUMOCTH CUJIBI TOKA OT HAMPSKECHMUS. 1
3akoH Oma aJig yyacTka 1enu
JlaGopaTtopnast pabora "HccnenoBanue

71 3aBUCHMOCTH CHUJIBI TOKA, TPOTEKAIOIETO |
4yepe3 pe3ucTop, OT HAMPSHKEHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

72 Pemenne 3agau o teme "3akon Oma" 1
JlaboparopHas pabota: "HccrnenoBanue
3aBUCHMOCTH AJIEKTPHUUECKOTO

73 CONPOTHUBIICHHUS OT JJIMHBI, IIOMIAIA 1
MONEPEUYHOI0 CEYEHUS U YIETbHOTO
CONPOTHUBIICHUS MPOBOIHUKA"

JlaboparopHas pabota: "HccrnenoBanue
3aBUCHUMOCTH AJIEKTPUUECKOTO

74 CONPOTHUBIICHHUS OT JJIMHBI, IIOMIAINA 1
MONEPEYHOT0 CEYEHUS U YIETbHOTO
CONPOTHUBIICHUS MPOBOIHUKA"

75 DNIEKTPUUECKOE COMPOTUBIIEHUE. Y ACIIBHOE |

COIIPOTUBIICHHUE




76

JlaboparopHas pabota "OnpeneneHue
YIIETBHOTO COMPOTUBIICHHS MTPOBOTHUKA"

77

78

Pemienue 3amau o reme "DeKTpUUECKOE
COIPOTHUBIIEHUE. Y I€IbHOE COIIPOTUBIIEHUE"

HOCJIG,I[OB&TCJ'IBHOC " IapaJljICIbHOC
COCIMHCHUA ITPOBOAHHNKOB

79

JlaGopaTtopHast pabota "I[IpoBepka npaBuia
CJIOKEHHUSI HAIPSHKSHUN TTPpU
MOCIIE0BATEILHOM COCTUHEHUH JIBYX
pe3uctopon”

80

Pemenne 3amau nmo teme
"[TocnenoBarenbHOE U MapaICIbHOE
COCIMHEHUS TTIPOBOHUKOB"

81

82

83

JlaboparopHas padota "IIpoBepka npasuina
AJI1 CUJIBI TOKaA IpH HapaJlJICIbHOM
COCIMHEHUH PE3UCTOPOB"

Pemienue 3a1au Ha npumeHeHue 3akoHa Oma
JUISL pa3JIMYHOTO COEAMHEHUS! TPOBOIHUKOB
Pemenue 3a1auy Ha npumeHeHue 3akoHa OMa
JUISL pa3JIMYHOTO COEAMHEHUS! TPOBOTHUKOB

84

OJIC v BHyTpeHHEE COTPOTUBIICHHE
WCTOYHMKA TOKa. 3akoH OMa U1 OJIHOH
LEn

85

86

Pemenne 3amau o reme "3JIC, BHyTpeHHEE
CONPOTHUBIICHHE NCTOYHMKA TOKA. 3aK0H Oma
TSI TOJTHOM 1enn’”

JlaGopatopHas pabota "Onpenenenne 3/C
N BHYTPCHHETO COMMPOTUBIICHUA UCTOYHHKA




ToKA"

87 [TpaBuna Kupxroda

28 Pemenue 3amau o reme: "[IpaBuina
Kupxroda".

29 Jlaboparopnas pabota "IIpoBepka npaBmi
Kupxroga"
Ypok-uccienoBanue "V3ydeHue BOIbT-

90 aMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX
AJIEMEHTOB"

91 PaGora snextpuyeckoro Toka. MOIIHOCTh
AIEKTPUUYECKOTO TOKA

9 Pemenue 3ama4 no teme: "Pabora n
MOIIIHOCTB 3JIEKTPUUYECKOTO TOKa"

93 JlaGopatopHas pabota "OnpezneneHue
paboTHl U MOIIHOCTH AJIEKTPHUUECKOTO TOKA"

94 3akoH [xoyns-Jlenua. Ilotpeburenu
3JIeKTpUYeCcKOro Toka. KopoTkoe 3ambikaHue
VYpoxk-koupepenuus "OO0bsicHeHUE U

95 MIPUHITATT JCHCTBHSI IOMAITHUX
3JIeKTpOHArpeBaTeNIbHBIX PHUOOPOB"

96 Pemenue 3amgau o reme: "3akon Jxoyns-
Jlenma"

97 Konnencarop. DHeprust 3JeKTpUYECKOro
OJISL.

08 Pemenue 3agau no teme: "Konuencarop.
DHeprus MEeKTPUIEcKoro mois'.

99 [ToaroroBka Kk KOHTPOJILHOU PaboTe MO TEME

"DnexkTpuueckue 3apsaabl. 3apsSKEHHbIC Tela




U UX B3aumojacucTBus. ITocToOSHHBIN
3NIEKTPUYECKUM TOK"

100

[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
"DnekTpuuecKue 3apsaabl. 3apsKeHHbBIE Tela
U UX B3aumoacucTBus. ITocToOSHHBIN
ANEKTPUUECKUH TOK"

101

102

103

KonTponbhas pabota mo Teme
"JyeKTprUecKue 3apsaabl. 3apsKEHHbBIC Tela
U UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUUECKUIN TOK"

KonTponbhas pabota no Teme
"DneKTpruecKue 3apsaabl. 3apsHKEHHbIE Tena
U UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

104

VYpok-uccnenosanue "M3yuenue
MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB
P UX O0BETMHEHUH U pa3JielieHUN.
Busyanuzanus moss moCTOSHHBIX MAarHUTOB"

105

OmneiT OpcTena. MaruuTtHoe mose
JJIEKTPUYECKOr0 TOKa

106

107

OnbIT AMnepa. MarauTHoe I10J1e KaTylIKH C
TOKOM. HpI/IMeHeHI/Ie OJICKTPOMAariuToB B
TCXHHUKE

I/IHI[yKI_II/IH MAarauTHOI'O I10JIA.

108

Cuna AMriiepa u onpeneneHue e€
HaIpaBJICHUS




109

Pemenue 3amgau no reme "Cuina Amnepa u
onpezaeneHue e€ HanpaBiaeHUA"

110

111

112

Pemenue 3amgau no reme "Cua Amnepa u
omnpezeneHue e€ HarpasieHus"
DIIeKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
Hcnonb3oBanue 3J1eKTpoABUTATEIEH B
TEXHUUYECKUX YCTPONCTBAX U HAa TPAHCHIOPTE

Bcepoccuiickas mpoBepouHas paboTa

113

114

Bcepoccuiickas mpoBepodHas pabota

JlaboparopHas pabota "M3yuenue aeiicTBus
MarHUTHOTO TOJISl Ha MPOBOJAHUK C TOKOM"

115

116

117

Ypoxk-koudepenuus "[IpakTuueckoe
PUMEHEHHUE AIeKTpoiBUraTenei"
JlaGopatopHas pabota "KoHcTpyupoBaHue u
n3yueHue paboThl dJEeKTpoaABUTaTENA"
JlaGopatopHas pabota "U3mepenue KI1/]
3JIEKTPOJIBUTaTEIbHON YCTaHOBKU"

118

119

MaruuTtHbIN IOTOK.

OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu. [Ipasuno Jlenna

120

VYpok-uccnenoanue "HccrnenoBanue
W3MEHEHUH 3HAYEHMs U HAaIIPABJICHUS
MHAYKIIMOHHOTO TOKa"

121

Pemenne 3amay mo treme "3akoH
3JIEKTPOMAarHUTHOM MHAYKIuU. [IpaBuio
Jlenma"

122

Pemenue 3agau no reme "3akoH
3JIEKTPOMArHUTHON MHAYKIMK. [IpaBuiio




Jlenra"

123

124

NHayKTUBHOCTD. SIBICHUS CAMOWHTYKIIHH.

OHeprus MarHUTHOTro noJjs. Pemenue 3agau
1o TeMe: "MHAYKTUBHOCTh KaTYIIIKH.
DHeprus MarHuTHOTO MoJIst".

125

OnekrporeHepatop. CriocoObl OTydeHUs
AIIEKTPOIHEPTHH

126

127

128

Ypok-koHpepeHIus "DIeKTpoCTaHIIuU Ha
BO300HOBJISIEMBIX UCTOYHNKA YHEPTUH.
[Ipo6ems! sxonoruu. TormuBHbIE
AJIEMEHTHI U AJIeKTpoMOoOmIn"

KonTponbhas pabota "DneKTpoOMarHUTHbIE
ABJICHUS"
KonTponbHas pabota "DneKTpoMarHUTHbIE
ABJICHUS"

129

130

131

Pa6ota ¢ TexcTtamu 1o Teme "TermroBsie
sBiIeHus"

PaGora ¢ Texcramu 1o Teme "TermoBbie
SIBJICHUS"

PaboTa ¢ TekcTaMu o TeMe
"DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela
M UX B3auMojcuHcTBue"

132

Pabora ¢ TekcTamu Mo TeMe
"DnexTpuueckue 3apsbl. 3apsHKEHHbIE Tela
U UX B3aumMmojencrtaue"

133

PaGora ¢ Tekcrtamu o teme "TlocTOAHHBIN
AIEKTPUYECKUM TOK"

134

PaGora ¢ Tekcrtamu o teme "TlocTOSHHBIN




ANEKTPUUYECKU TOK"

Pabora ¢ Texcramu o TeMe "MarautHele

135 1
SIBJICHUS M DJIEKTPOMAarHuTHasi MHIAYKIus"
136 Pabora ¢ Texcramu o TeMe "MarautHbele |
SIBJICHHS M DJIEKTpOMarHuTHast HHIYKIus"
OBIIEE KOJIMYECTBO YACOB I10
1 136 23.5

[NPOTPAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTnueckue Aata wHppoBbie
Bcero u3y4eHusi oOpaszoBaTe/bHbIEC
padoThI padoThI pecypen
Mexannueckoe n1BrxkeHue. MarepuanbHas
1 Touka. CriocoObl OMUCcCaHUsI MEXaHUYECKOTO 1
JIBUKCHUS
) Cucrema orcyera. OTHOCUTENBHOCTD 1
MEXAHUYECKOTO IBUKEHUS
3 BexTopHble BETMUHHBI, ONEpalliu C 1
BEKTOPAMHU, IPOEKIIUH BEKTOPOB
4 Paguyc-BekTOp MarepualbHON TOYKH, 1
nepeMelieHre Ha INIOCKOCTH
5 PaBHOMEpHOE IPAMOJIMHEWHOE JBUYKEHUE 1
6 Pemenue 3amau o reme "PaBHOMepHOE |
NpsIMOJIMHEHOE ABMKEeHne"
HepaBHOMEpHOE NPAMOIUHENHOE
7 nBuxkeHne. CpeaHsisi 1 MTHOBEHHas 1
CKOPOCTb T€JIa IPU HEPABHOMEPHOM
JBUKEHUHU
JlaGopatopHas pabota "OnpezneneHue
2 CpeIHEel CKOPOCTH CKOJIbKEHUs OpycKa 1 1
WIM IBUKEHMS IIApHUKa 110 HAKJIOHHOM
IJIOCKOCTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE 1

JBU)KEHUE. Y CKOpEHHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBYOKeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemernieHne npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBH)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpPEHUS TeJia IPU PaBHOYCKOPEHHOM
NBIKEHUH 110 HAKJIOHHOW II0CcKOoCcTH"

14

Pemenue 3amau no reme "[lepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
IBHKeHUH"

15

JlaGopaTtopnast pabora "HcciaenoBanue
3aBHCHUMOCTH ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOU ckopocTn"

16

['padmyeckas MHTEpIIpeTaLlUsl yCKOPEHUS,
CKOpPOCTH, MPOMUJIEHHOTO MYTH U
MEpEMEIICHUS IS TPSMOJIMHENHOTO
JOBHUXXCHUSA

17

18

Pemenue 3ama4 no teme "I'paduueckas
WHTEpIpPETALMA YCKOPEHHUSI, CKOPOCTH,
IIPOMJIEHHOTO ITyTH U MEPEMEILECHHUS IS
MPSMOJIMHEMHOTO IBV>KEHHS"

Yckopenue cBob6ogHOTrO nageHus. OMbIThI
lamunes




Pemenue 3amau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY

)1 Pemenwne 3agau mo teme "JIBrmkeHue Tena,
OpOILIEHHOTO MO YIJIOM K TOPU30HTY"
JlaGopaTtopnast pabora "HccnenoBanue

22 JBUKEHHS TeJla, OPOIIEHHOTO TOJT YTIIOM K
rOpU30HTY"
Pemenue 3agau mo treme "J[BukeHue moj

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBU>KEeHUE 110 OKPYKHOCTH

)5 JInneliHas u yrioBas CKOPOCTb, IEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHE NP ABUKEHUU TIO
OKPY>KHOCTH

7 Pemenue 3amgau no reme "/[BuxkeHue mno
OKpy>kHOCTH"
Vpoxk-koH(pepennus "PacrnoznaBanue u

28 npUOIIKEHHOE OMUCAHNE Pa3IMYHBIX
BUJIOB MEXaHMYECKOTO ABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHndecKkoe ABIKEHUE U
CrocoOkbI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4eCcKOe IBMKEHNUE U CIIOCOOBI €Tr0

onucanus"




31

[Iepssiit 3akoH Hprorona. BekTop cuibl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAs crita

1 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna ynpyrocru"
JlaGopaTtopnast pabora "HccnenoBanue

16 3aBUCHUMOCTH CHJIbI YIIPYTOCTH,
BO3HUKAIOIIEH B MIPYKUHE, OT CTEIICHU
nedopMaiuu npy>KuHbI"

37 Cuna tpenus. Koapdumment tpenns

18 JlaGopatopHas pabota "OnpezneneHue
K03(ppUILIMEeHTa TPEHUS CKOIbKEHHS"
JlabopaTtopnast pabora "HccnenoBanue

39 3aBUCUMOCTH CHJIbI TPEHMSI CKOJIbXKEHUSI OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBuKeHMe Tel 10 OKPY>KHOCTH 101
JeHCTBHEM HECKOJIBKUX CHJI

41 3axkoH bepHynm u noxsEMHas cuiia Kpbuia
VYpok-koHpepennus "CoBpeMeHHbIE
JeTaTeNnbHbIC alaparkl, Cy1a Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOMJIISIX. J[BHKEeHME
Moe3/1a Ha MarHUTHOM MmoAy1ke"

43 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO
TATOTEHUS

44 JIBr>keHue Tesl BOKPYT I'PaBUTALIMOHHOTO




ueHTpa. IlepBas kocMudeckast CKOpoCTh

45 HeBecomMocTs u neperpy3ku

46 PaBHOBecue MmaTepuaJIbHONW TOYKHU.
AGCO0THO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

43 VYpoxk-uccienosanue "OnpeneneHue
LIEHTPA TSKECTU Pa3IMYHBIX Ten"
HNmnynec Tena. IsMeHeHne nMiryisca.

49 HNmnynec cunsl. YIpyroe u Heynpyroe
B3alMOJCICTBHE

50 3aKOHbBI U3MEHEHUS U COXPaHEHUS
UMITyJIbCa

51 PeaktuBHOE ABUXKEHUE
Pemenne 3amag no teme "3akoH

52 COXpaHEHUs UMITyJIbca. PeakTuBHOE
IBHKeHHnE"

53 Mexannueckasi paboTa U MOIIIHOCTb

54 Pabota cuiibl TSDKECTH, CHITBI YIIPYTOCTH U
CHWJIBI TPEHUS
JlabopaTtopHas pabota "Onpenenenue

55 paboThI CUJIBI TPEHUS TPU PAaBHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTAIbHON
nosepxHoctyu"

56 CBs13b SHEpruu U padoThI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CUJIBI YIIPYTOCTH IIPU OABEME

rpy3a C UCIOIh30BAaHHEM HETOABIKHOTO H
IMOABMKHOTO OJIOKOB"




58

[ToreHunaneHas sHEeprus

59

60

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKOH U3MEHCHUS U COXpaHCHUA
MEXaHUYeCKOM SHEpIruun

61

Pemenue 3amau mo treme ""3aKOHEI
W3MEHEHUS U COXPAHEHHUS MEXaHUYECKON
sHeprun"

62

63

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
teMme "B3aumopnelicTBue Ten. 3aKOHBI
coxpaHeHus"

KoHTponbHast pabora 1o teme
"B3anMoOelCcTBHUE TEI. 3aKOHBI
coxpaHeHus"

Koneb6arensHoe nBmxenne. OCHOBHbIE
XapaKTepUCTUKH KOJIeOaHU: Iepuo/,
4acToTa, aMILIUTY1a

65

MaremMaTnueckuil ¥ Npy>KUHHBINA
MasaTHUKH. JIabopaTtopHas paboTa
"HccnenoBanue 3aBUCMMOCTH IIEPUOAA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopaTtopnast pabora "HccnenoBanue
3aBUCUMOCTH TIepHO/Ia KoJIeOaHui
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67

68

["apmonnueckne konebaHus

JlaGopatopHas pabota "M3mepenue
YCKOpEHHUs: CBOOOAHOTO NaieHus"

69

3aryxatomue KojeOaHus. BeiHyX1IeHHbBIS




koJiebanus. Pesonanc

[IpeBparenue sHepruu npu

70
K0JIeOATEIbHOM JIBUKECHUHU
VYpoxk-uccinenosanue "lIpoBepka

71 HE3aBUCUMOCTH TIEpHO/ia KoeOaHuii rpysa,
MO/IBEILIEHHOTO K JIEHTE, OT Macchl rpy3a"

7 MexaHuuyecKre BOJIHBI: MPOJIOJIbHBIE U
MONEPEYHbIE

73 CaoiicTBa MEXaHMYECKUX BOJIH. JlyinHa
BOJIHBI U CKOPOCTh €€ pacpOCTpaHEHUs
VYpok-uccnenosanue "Habnronenue

74 uHTepdepeHn u qudpaKkuy BOJIH HA
MOBEPXHOCTU BOJIbI"
VYpok-koHpepenmus "MexaHnnueckue

75 BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

76 3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa

77 Pemenwue 3anau no teme "3Byk"
VYpok-uccnenopanue "IKCIEPUMEHTATBHOE

78 OIpEEIICHUE TPAHMI] YACTOTHI CIBIIIMMBIX
3BYKOBBIX KoJeOaHHii"

79 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHIl pe3oHaHC.

20 Ypok-uccnenoBanue "Habmonenue u
00BSICHEHUE aKyCTHYECKOTO pe3oHaHca"

81 Wndpassyk u ynbTpasByk. Kondepenus

"Ucnonp3oBaHue yapTpa3ByKa B




COBPEMEHHBIX TEXHOJOTUIX"

:‘)J'IGKTpOMaI‘HI/ITHOC IoJIE U

82 AJIEKTPOMAarHUTHBIE BOJIHBI

83 CBoliCTBa 2JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepenuus "Llkana
AJIEKTPOMAarHUTHBIX BOJIH. Mcnionb3oBaHue

84 ANEKTPOMATHUTHBIX BOJIH JIJIs1 COTOBOM
cBs3u. Paguonoxkanus. KocMuueckas cBsizb
"

25 Pemenue 3a1au Ha onpeeneHrne 4acToThl U
JUIMHBI 3JIEKTPOMarHUTHOMN BOJIHBI

26 DneKTpOMarHuTHast MPUPO/Ia CBETA.
CkopocTb cBeTa

27 BosHOBEIE CBOICTBA CBETA:
uHTephepeHIys U Audpaxus

28 JlyueBas MoJienb cBETa U TeOMeTpUYecKas
onTuka. MIcToYHUKHM cBETa

29 [TpstmonuHEITHOE PacIpOCTPaHEHHE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus ceera. [1nockoe 3epkano

91 [Toctpoenue nzobpaskeHui,
c(hOopMUPOBAHHBIX 3€PKATIOM

9 [Ipenomnenne cBera. 3aKOH NPEIOMIICHUS
cseta. [lonHoe oTpaxkeHue cBera.
JlaGopaTtopnast pabora "HcciaenoBanue

93 3aBHCHMOCTH YTIJIa IPEJIOMIICHUS OT yria

NaJICHUsI CBETOBOTO JIyya Ha TPaHMIIE
«BO3yX-CTEKIIO»"




94

VYpok-uccnenosanue "AHanus u
00BSCHCHHE ONTUYECKOT0 MUpaXka'

95

96

Ypok-koHpepennus "Mcnonb3oBanne
MOJTHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

JIvH3a, X011 Jy4deu B IUH3E

97

dopmysia TOHKON JIMH3BI

98

99

JlaboparopHas pabota "Onpenenenue
(OKYCHOT'O PACCTOSHUS U OTITUYECKOM
CHUJIBI COOMpArONICH JTNH3BI"

[Tomydenue n300pakeHuii ¢ TOMOIIbIO
coOMparoIel U pacCEUBAIOIICH JTUH3

100

Ypoxk-koHpepenuus "[Ipuniun aeiicTBus
ONTUYECKUX MPUOOPOB (MUKPOCKOIIL,
Teseckor, ¢poroanmnapar)"

101

102

103

104

I'na3 xak onrnyeckas cucreMa.
bin30pyKOCTh 1 1aTbHO30PKOCTh

Paznoxxenue 6enoro cBeta B CIIEKT.
Onreitel HeroTona. Cnoxenue
CIIEKTPaTbHBIX IBETOB. /{ucnepcus cBera

Ypoxk-npaktukym "Habmonenue u
00BSICHEHUE OIBITOB IO PA3TI0KEHHUIO
Oenoro ceera B criekTp. [lomydenue 6emnoro
LIBETA [P CJIOKEHUHU 1IBETOB"

OmnpiTel Pezepdopaa u miranerapHas
MOJIeJIb aToMa

105

[Toctynatel bopa. Monens atoma bopa.
HcnyckaHue 1 MOTJIoLIEeHHE CBETa aTOMOM.




106

KBanTsI. JInHEHUYaThIE CIIEKTPHI

Ypok-nipaktuky™m "HabGmronenue

107 CIUIOIIHBIX U JIMHEWUYATBIX CIIEKTPOB
U3JTyYeHUs U UCIycKaHus"

108 PannoaktuBHOCTh. Anb(a-, 6eTa- U ramMmma-
U3Iy4YeHUs

109 Crtpoenue atomHoro siapa. Hyknonnas
MO/IeJIb aTOMHOTO si/ipa

110 PannoaktuBHbIe npeBpamienus. M3oronsl

111 [lepuon nomypacnana
Ypoxk-koudepenuus "/leiictBue

12 pPaZMOAaKTHBHBIX U3TyYCHUH Ha )KUBbIC

OpraHU3MBI. 3alllUTa OT PAIMOAKTUBHOTO
u3nydeHus"

113

114

S nepubie peakuuu. 3aKOHBI COXPAHCHHS
3aps1I0BOTO ¥ MacCOBOTO YUCE

SHCPFI/IH CBA3U ATOMHBIX AECP. CBs3b
MacCChl 1 DHCPIrun

115

Pemenue 3amau mo reme "SnepHoie
peaKuuu. JHEeprus CBsizu"

116

117

Peakuuu cunTe3a u neneHus suep.
Ucrounnku sueprun CoiHIA U 3BE3T
Ypok-koHpepeHuus "SnepHas sHepreTUKa.
DKoJIoru4yeckre mpoodaeMsl sIepHOI
SHEpreTuxu”

118

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teMme "Konebauusa u BosiHbl. CBETOBBIE U
KBAaHTOBEIE ABJICHUA"




119

KonTtponpHas padora o teme "Konebanus
U BOJIHBI. CBETOBBIE Y KBAHTOBEIE ABJICHUA"

120

121

Pewienne pac4eTHbIX 110 TEME
"MexaHn4eckoe JIBHKeHue"

Pelienue pac4eTHbIX U Ka4E€CTBEHHBIX
3agad4 mo reMme "Bzaumoneictsue tea"

122

Pemienne pacyeTHBIX M KaYECTBEHHBIX
3a7a4 Mo Teme "3aKOHbI COXPaHECHUS
SHEPIruH U UMITyJbca'

123

124

125

JlaboparopHbie pabOTHI IO TEME
"Mexanuyeckoe ABuxKeHue"
JlaGopaTopHbie pabOTHI 110 TEME
"Bzaumonerictsue tea"

JlabopaTtopusie padoTsl o Teme "IIpocThie
MEeXaHU3MbI"

126

127

128

Pemenue pacdeTHBIX U KAY€CTBEHHBIX
3aj1a4 1o Teme "TernsoBsie mporecch”
Pemienne pacueTHBIX U KAY€CTBEHHBIX
3amad mo reme "BiaxxHOCTE"

Pemenne pacueTHBIX ¥ Ka4eCTBEHHBIX

3aaau o teme "KIIJ[ TermnoBbix
nBuratenei”

129

PCHIGHI/Ie paC‘-IeTHBIX 1 KQYCCTBCHHBIX
3a1ad 1o tTeMe ""3aKOHbBI HOCTOSHHOI'O
TOKa"

130

Pemienne pacyeTHBIX M KaYECTBEHHBIX
3aga4 no teme "KII/] snekTpoycranoBok"

131

JlaboparopHbie pabOTHI 110 TeMe "3aKOHBI




IIOCTOSTHHOT'O TOKa"
JlaGopaTopHbie pabOTHI 110 TEME
132 " " 1
CBeTOBBIC ABJICHUS
133 Peseps. Pabora ¢ TekcTamu o teme |
"3aKOHBI COXpaHEHHS B MEXaHUKE"
134 Peseps. Pabora ¢ TekcTamu 1o Teme 1
"Konebanus u BoiHbI"
Peseps. Pabora ¢ TekcTamu 1o Teme
135 " " 1
CBeTOBBIC ABJICHUS
136 Peseps. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u sinepHas ¢puszuka'
OBUIEE KOJIMYECTBO YACOB I10
- 136 24.5

[NPOTPAMME







ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
MpOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’ILHOﬁ nporpaMmmbsl OCHOBHOI'O 061]161"0 OﬁpaSOBaHI/Iﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIMIUX NAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHUC

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YyYCHHBIX  (PU3MUECKUX  SIBICHUA B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
TOM TIEPEBOIUTH TMPAKTHUECKYIO 3a7ady B y4eOHYIO, BBLACTATH
CyLIeCTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyYEHHBIE CBOICTBA T€I U (PU3MUYECKHUE SBJICHUS, UCIOJb3Ys
¢u3znyecKkue BEJIWYMHBI, T[PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(U3NUIECKUN CMBICI MCIIONIB3YEMBIX BEIMYMH, UX 0003HAYCHHUS U €IMHHIIBI
(¢u3NYECKUX BEIMYMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
¢u3nuecKyr0 BEIMYUHY C JPYT'MMH BEIMYMHAMH, CTPOMTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYUH

1.5

XapakTEepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCMOJB3ysl  M3YYEHHbIE 3aKOHBI, TMpPHU OTOM JIaBaTh  CJIOBECHYIO
(GhOpMyYITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

OO0BSICHAThH (PU3NYECKHE SABJICHUS, ITPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYyalMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrH4eCcKuX
maroB ¢ omnopod Ha 1 — 2 W3y4yeHHBIX CBOMCTBa (PU3MYECKUX SIBICHUH,
(bu3nYeCcKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3aaud B | — 2 JeHCTBUS, UCHOJIb3YS 3aKOHBI M
dbopmynbl, CcBA3bIBatONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUA 3aga4u 3aIlIMCBhIBATb KPAaTKO€ YCJIIOBUEC, IMOACTABJIATH (bHSI/I'—IeCKI/Ie
BCIIMYHUHBI B q)OpMy.]'II)I n TMPOBOJIHTH paC'-IéTI)I, HaxXOAWThb CIIPaBOYHBIC
JaHHBIC, HGO6XOJII/IMBI€ AJId peIICHHA 3adad, OLCHUBATH PCATMCTUYHOCTDH
MOJTy4EeHHOU (PU3NUEeCKON BETHUNHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXXHO pEIIUTh MpPH TOMOIIU
(bu3NYECKUX METOJOB, B ONMMCAaHUM HCCIEAOBAaHUS BBIACIATH MPOBEPSEMOE
MpeIoyioKeHne (TUIoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3ysbTaT, HaxOAuTh OMIMOKM B XOJE OIbITA, JelaTh BBIBOJABI MO €ro




pe3yiabTaTam

1.9

1.10

1.12

1.13

1.14

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIOCHUIO (PU3MUYECKUX SBICHUH WIIH (PU3HUYCCKUX
CBOMCTB Tel: (hOPMYJHUPOBATH IMPOBEPSIEMbIC MPEIIOI0KCHUS, COOMPATh
YCTaHOBKY M3 MPEJIOKEHHOT0 000pYyIOBaHHMS, 3alUCHIBATh XOJ OINbITa U
(bopMyIIUPOBATH BBIBOJIBI

BBIIOJIHATh IPSAMBbIE H3MEPEHUs C UCIOJb30BAaHUEM aHAJIOTOBBIX MU
UGpPOBBIX NpUOOPOB, 3alMUCHIBATh IOKa3aHUs MPHOOPOB € YYETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOAUTH MCCIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3UUECKOW BEIIUMYMHBI OT
JpYyroil ¢ UCHOJIb30BAaHMEM NPSIMBIX HM3MEpPEHUW, Y4YacTBOBAaTb B
IUTAHUPOBAaHUM  Y4eOHOro  HCCleNOoBaHUs, coOupaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUs, CIIeAys MPEeAJoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yJIbTaThl TIOJYYEHHOW 3aBUCUMOCTH (PH3UYECKHX BEIWYMH B BHIC
MPEIUIOKEHHBIX TAa0MHMI W TpaduKOB, JelaTh BBIBOABI IO pe3yJibTaTaM
M CCJIEJOBAHMUSI

NpoOBOANTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/IIICCKI/IX BCJIIMYHMH, CJICAY:
HpeHHO)KeHHOﬁ HHCTPYKIMU: TIPpHU BBIIOJIHCHUA I/IBMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO  YCTAHOBKY MW  BBIYHUCIATHL 3HAUCHUC HCKOMOM
BCIIMYHHBI

co0JIr0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpHU paboTe ¢ J1a00paTOPHBIM
o0opyaoBaHuEM

yKa3bIBaTh NPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh  MPHUHIMIIBI  JEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHCAaHUs, MCIONb3Yys 3HAHUS O
CBOMCTBaX (PM3MYECKHUX SIBICHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNTH  TPUMEPHl  (HAXOAWTh  HMHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCMOJb30BaHUS (U3NYECKUX 3HAHMM B TOBCEIHEBHOM
XKU3HU Ui oOecriedyeHus: 0e30MacHOCTH MpU OOpalleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHUS 3/J0POBbs M COOIIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY>KaIOLIeH cpefe

OCYUIECTBIISATh OTOOpP HMCTOYHMKOB HHGpopMaiuu B cetu VHTepHEeT B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHMH M MyTEM CPAaBHEHMsI PA3IMYHBIX HMCTOYHHUKOB  BBIIEIATH
UHpOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUYUBONMIN MOXKET OBbITh
HEJOCTOBEPHOMI

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33/JaHUN HAay4YHOHOIYJISIPHYIO
JaUTEpaTypy (pU3MUECKOro coAaep aHUs, CIPABOYHbIE MaTE€pHUaJbl, PECYPChI
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCHEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTb COOCTBEHHBIE KpAaTKHE MUCHbMEHHBbIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOIUYHO JeNIaTh KPaTKHe COOOIIEHUS O pe3yIbTaTax MPOeKTOB MU
y4eOHBIX MCCIEOBAaHUM, MPHU ATOM T'PAMOTHO HCIIOJIB30BaTh W3YUYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Npe3eHTauuen

1.19

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1.1

1.2

IpU BBIOJHEHUHM Y4YEOHBIX IPOEKTOB M HCCICIOBAHUN pPACHpPEACsTh
0053aHHOCTH B TPYIIE B COOTBETCTBHUM C IIOCTABJICHHBIMU 3a/la4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBAaTh
COOCTBEHHBIM  BKJaJ B  JEATENIBHOCTh  IPYyMIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHUE OKPYKAIOIINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’lLHOﬁ nporpamMmmbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX NAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHUC

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YyYCHHBIX  (PU3MUECKUX  SIBICHUA B
OKpY’KalolleM MHUpE, B TOM 4HUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
TOM TIEPEBOJUTH TPAKTHUECKYIO 3a7ady B y4eOHYIO, BBLACTATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA Te€l M (PU3MYECKHE SBIICHUS, UCTOJIb3YS
¢usznyeckue BEJIWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMbIX BEJIWYMH, O0O3HAUYEHUS M €IWHULIBI
¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
¢u3nUecKyl0 BEIMYUHY C JPYTMMH BeJIMYHMHAMH, CTPOMTH TpaduKH
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINUUH

1.5

XapakTEepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCMOJB3ysl  M3YYEHHbIE 3aKOHBI, TMpPHU OTOM JIaBaTh  CJIOBECHYIO
(GhOopMyITHUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3NYECKUE MPOLIECChl M CBOWCTBAa TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallull IPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 JTOTHYeCKHUX
[1aroB ¢ MOMOIIbI0 1 — 2 HM3yuYeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopMynbl, CBA3BIBaIONIME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCJIOBHS 33Ja4d 3alMChIBATH KPATKOE YCIOBHME, BBIABIATH HENOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BBIOMpAaTh 3aKOHBI M (OPMYJIBL,
HeoOXoauMBble i €€ pelleHHs, NPOBOAUTH pacdy€Tbl M CpaBHUBATh




MOJIYYCHHOC 3HAYCHUC (I)H3PI‘{€CKOI>'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOpBIC MOXHO pPCHIMTL IIpU IIOMOIIU
(1)I/IBI/ILICCKI/IX MCTOHOB, HCIIOJIB3Yys OIMMCAHUC MCCICAOBAHUSA, BBIACIIATH
MMPOBEPACMOC MPCAIOJIOXKCHUC, OIICHUBATh IPABUJIBHOCTH nopsaaka
MMPOBCACHUA UCCIICA0OBaHMA, ACIaTh BBIBOIABI

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MUYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMbIC MPEIMOIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO0 00OPYIOBaHHUS, OMUCHIBATH XOJ OMBITA U
(bopMyJIUPOBATH BBIBOJIBI

BBITMIOJHATH MPSMbIE U3MEPEHUS C UCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYNKOB (PU3NYECKUX BEIMYWH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUH C
y4€TOM 33JaHHOM a0COJIFOTHON MOTPEUTHOCTH

NPOBOANTH MCCIIECAOBAaHNE 3aBUCHMOCTH OIHOM (PU3NYECKOH BETMYHHBI OT
JIpYyrod  C  UCIOJNB30BaHUEM  NPSAMBIX  W3MEPEHUH:  IJIaHUPOBATH
Uccie0OBaHue, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIIETys
OpeAoKEHHOMY — IUIaHy,  (HUKCHpOBaTh  pe3yibTaThl  MOJY4YEHHOM
3aBUCHMOCTH B BHJIE TaOIMIl ¥ TpaduKOB, 1eIaTh BBIBOJBI 110 PE3yJIbTaTaM
MCCIICTOBAHMS

IPOBOANUTH KOCBEHHBIE W3MEPEHHs (HU3MYECKUX BEIMYMH: IUIAHHPOBAThH
U3MEpeHUs, COOHMpaTh  HKCHEPHUMEHTAIBHYIO  YCTaHOBKY,  CIIEAys
NpeI0KEeHHON HHCTPYKIUH, ¥ BEIYUCIISATh 3HAYCHNE BETHYHHBI

coOnroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHbIM
o0opyaoBaHHuEM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JIEHCTBUS  HW3YYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOICTB C ONMOPOI Ha MX OMMCAHUS, MCIONb3Ysl 3HAHUS O
cBOiicTBax  (M3MUECKHUX SIBICHUH U  HEoOXoAMMblE  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHBIC
HpI/I60pBI o CxXeéMaM H CXCMATHYHBIM PHUCYHKaM, COCTaBJISITb CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIEeNOBAaTeIbHBIM W NapauielIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinuas YCJIOBHbIE OOO3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpHUMEphl  (HAXOAUTh  HMHOpPMAIMIO O  MpUMepax)
MPAKTUYECKOIO MCIONb30BaHUsI (U3MYECKUX 3HAHUUW B IOBCEIHEBHOM
JKU3HU Ui ofOecriedeHus 0e30MacHOCTH Mpu OOpallleHuH ¢ MpudbopamMu U
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3710POBbsl U COOIIOACHUSI HOPM
HKOJIOTMYECKOTO MOBECHUS B OKpY Karollel cpee

1.17

1.18

OCYHIECTBIIATh TOUCK HHGMOpManuu (U3NYECKOTO COAEpPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JIOTIOTHUTEIbHBIX UCTOYHUKOB BBIIEISATh MH(POPMAIIHMIO, KOTOPAsl SBIISETCS
IIPOTUBOPEYNBOM U MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUHN y‘{e6HLIX 3aJlaHui HayYHO-TIOMMYJIAPHYTO




auTeparypy (pU3HUECKOro coAaepkKaHUs, CIPABOYHBIE MaTE€pPHUAJIbl, PECYPCHI
cetu HHrepHer, BiageTb NpuUéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKaHUs, B TOM YHCJIC MyOIMYHO MPEICTABIATH PE3yJIbTaThl IPOCKTHOM
WM HUCCIICIOBATEIBCKOM JAEATSIBHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3yYCHHBIA TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TIPE3eHTAIEH

1.20

OpU BBIMOJHEHUH YYEOHBIX NPOEKTOB U HCCICIOBAHUN (U3NIECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 3aJla4aMHM, CJICIUTh 34 BBIIOJIHEHUEM IUIaHA NCUCTBHN U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh I'PYIIBI, BBICTPAUBATh KOMMYHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISIS TOTOBHOCTD Pa3pelaTh KOH(IUKTHI

9 KVIACC

Kon
NMpoBepPsSIEeMOro
pe3yJjbTara

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 001IIero 00pa3oBaHUsA

HCIIOJIb30BAaTh U3YUCHHBIC ITOHATHUS

1.2

1.3

1.4

1.5

1.6

pas3indaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOMIUX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHME  HM3YYCHHBIX  (PU3MUECKUX  SIBICHUH B
OKpY’KalollleM MHUpe, B TOM 4Huclie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3aJadyy B Yy4yeOHYyIO, BBLIEIATh
CYILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GUZNUYECKUX SIBJICHUI

OINKCHIBATh M3yUYCHHbIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJb3YS
¢u3nyeckue  BEIMYUHBI, @PU  ONMCAHUU NPABUWIBHO  TPAKTOBATh
¢u3n4ecKuif CMBICT MCIOJIb3YEMbIX BEIUYMH, OOO3HAYEHHUS MU EIUHMIIBI
¢u3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(¢u3NYECKyI0 BEIWYHMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapaKkTepu30BaTh CBOMCTBA Tel, (QU3NYECKUE SIBICHUS U TPOIECCHI,
WCIOJIb3ysl  M3YYEHHBIE 3aKOHbBI, IpU OTOM  J1aBaTh  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATHYECKOE BBIPAKCHUE

0OBSCHSITH (I)I/BI/I‘-IGCKI/IG mponeccol u CBOMCTBaA TCJI1, B TOM YHUCIC U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BLIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEeHHE U3 2 — 3 JTOTHYECKUX




[IaroB ¢ MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHUH,
(GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbple 3aJaud (OmMparoluecs Ha cucreMy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YS 3aKOHBI M (DOPMYIIBI, CBS3bIBAIOIINE (U3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJadd 3allMCbIBATbL KPATKOC
YCIOBUC, BBIABJIATH HCAOCTAIOIINC WA H30BITOYHBIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE JUIS PEIICHHs, TPOBOJUTH PAcUEThl U
OLICHMBATh  PEAIUCTUYHOCTh  TIOJYYECHHOTO 3HA4YEHUS  (HU3MUYECKOI
BEJINYMHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NYECKUX METOJOB, HWCHOJB3Yys OINHMCAHUE WCCIEIOBAHUS, BBLICIATH
IpOBEpAEMOE  MPEANOJI0KEHNEe, OLEHMBATh MPAaBUIBHOCTh  MOpAAKA
IPOBEICHUS  HCCIIEAOBAaHMs, J€laTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3yJbTaThl HAOIIOACHUH U ONBITOB

1.9

IMPOBOAUTD OIIBITEHI 11O HB.6JIIOI[€HI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUH WIIH (1)H31/I‘-IGCKI/IX
CBOMCTB Te€JI: CAMOCTOATEIbHO COOMpATh YCTAHOBKY H3 H30BITOYHOIO
Habopa 000py/nOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3yJbTaThl,
(bopMyIMpOBATH BBIBOAbI

1.10

NPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HW3MEPEHUH, OMpPENess
CpelHEee 3HaueHue Hu3MepseMoil BeauuuHbl ((OKYCHOE paccTOsHUE
coOuparonield  JTUH3BI), OOOCHOBBIBATH BBIOOp CrOcO0a HM3MEpEHUs
(u3MepuTeIpHOTO pHOOpa)

NPOBOJIUTH  HCCIENOBAaHME 3aBHUCHUMOCTEH (U3MYECKHX BEIMYUH C
UCIOJIb30BaHUEM MPSAMBIX HU3MEPEHMI: IJIaHUPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIBHO ~ COOMpaTh  yCTAHOBKY, (UKCHUPOBAaTh  PE3yJbTaThl
MOJIyYEHHON 3aBUCHUMOCTH (U3MYECKMX BEIMYMH B BUAE TaOIUIU
rpaduKoB, JeNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIECAOBAaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH: IIIIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY HW BBIIIOJIHATH
HU3MCPCHUA, CICAYys HpC]lJ'IO)KCHHOfI HWHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIU3UPOBATH IMOJIYUCHHBIC PE3YJIbTATHI C y‘IéTOM 33,[[3.HHOI>’I
MOTrpeIIHOCTHU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOnroaaTh MpaBuja TEXHUKUA O€30MAacHOCTH Mpu padoTe ¢ J1abopaTopHbIM
000py10BaHHEM

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (PU3MUECKUX MOJIeNeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKasl JINH3a, MJIaHeTapHas MOJIeNIb aToMa, HYKJIOHHAsI MOJIEhb
aTOMHOTO sipa

XapakTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYCHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMICTB C ONOPOM Ha MX OMMCAHHUS, MCIONb3Ysl 3HAHUA O
CBOWCTBaX  (U3MYECKUX SABJICHUH M  HeoOXoaumble  (pusnueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKHU HM3YyUYECHHBIX TEXHHUYECKHX
YCTPOICTB, U3MEPUTENBHBIX IPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelleHnr  y4yeOHO-IPAKTHMYECKUX  3a/Jay, ONTHYECKHE CXeMbl s
MOCTPOCHUS N300paKEHHH B IIIOCKOM 3epKajie U cOOUparouieil TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HKCIIONB30BaHUsS (U3MUECKUX 3HAHWW B TOBCEIHEBHOM
JKU3HHU I oOecriedeHuss 0€30MacHOCTH TMPH OOpallleHuH ¢ MpuOopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbsI M COOJIOICHUS HOPM
IKOJIOTHYECKOTO MTOBEJICHHS B OKPYKAOIIEH cpefie

1.18

OCYILECTBIISITh TMOMCK WH(pOpMANMU (PHU3MUECKOTO COACPKAHUSA B CETH
WuTepHer, caMocTOsSTeNbHO (HOPMYTUpPYsSl TOMCKOBBIM 3ampoc, HaXOIUTh
IYTU OIpPEJENIEHUs] TOCTOBEPHOCTH IOJIy4€HHONH MH()OpPMAalMM Ha OCHOBE
MUMEIOIUXCS 3HAHUN U IOIIOJHUTEIIBHBIX HCTOYHUKOB

1.19

MCIIOJIb30BaTh MPU BBIIIOJHEHUU Y4E€OHBIX 3a/JlaHUN HAyYHO-IOMYJISIPHYIO
auTeparypy (pU3HUECKOro CoAepKaHMs, CIPABOYHBIC MAaTEPHAJIbI, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIMM W3 HECKOJIbKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKaAHUS,
MyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOCKTHON WM MCCIIEN0BATEIbCKON
JIEATEIbHOCTH, IIPX 3TOM I'PaMOTHO HMCMOJIb30BAaTh U3YUYEHHbIN MOHSITUMHBINA
anmapar Hu3ydaeMoro pasziena (U3UKH U COMNPOBOXKIATh BBICTYILICHUE
npe3eHTalMel ¢ y4€ToM 0COOCHHOCTEN ayJUTOPHH CBEPCTHUKOB

1.21

IpPH  BBIOJIHEHUU YUYCOHBIX TIPOCKTOB M WCCIEAOBAHUN (DU3MUCSCKHUX
IIPOLIECCOB  paclpeAesaTh OOS3aHHOCTH B TpYMNIE B COOTBETCTBHM C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUTh 32 BBITTOJIHEHUEM IUIaHA JIEHCTBUU U
KOpPPEeKTUPOBaTh €ro, aJeKBaTHO OICHUBAaTh COOCTBEHHBIH BKIaJ B
JESTENIbHOCTh TPYIIBI, BBICTPAUBaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
7 KUIIACC

Kon Kon
pa3aesa  3jieMeHTa

®U3UKA U EE POJIb B TIOBHAHMM OKPYXAIOIIEI'O MHMPA

®uzuka — Hayka o mpupoje. SBineHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

1.1 SIBJICHUA: MEXaHHUYCCKHUC, TCIIJIOBBIC, SJICKTPHUYCCKUC,
MarimMTHBIC, CBETOBEIC, 3BYKOBBIC

@usnueckue BETUYMHBL V3MepeHne (U3HYECKHX BEINYHH.
1.2 duznueckue npuOOpHI. [TorpemHnocTs U3MEPEHUM.
MesxayHapoaHas cucTeMa eMHHULL

EcrecTBeHHOHayuyHBIi ~ MeTOA  NO3HaHMS:  HaOJIIOJCHHE,
IIOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIABM)KCHUE THIIOTES,

1 1.3 SKCTIEPUMEHT o MPOBEpPKE TUIIOTE3, 00BsACHECHUE
HaO0JII01aeMOT0 SIBICHUS
1.4 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH
[IpakTrueckue pabOThI:
HH#Par##I3MepeHne pacCTOSIHUM.
L5 ###Par###3meperne 00bEMa KUIAKOCTH M TBEPIOTO Tea.

#i#HParf##OnpenencHie pa3MepoB MajbIX TeIl.
#HiHParH#3mepenue TEMIEPATypPbl npu MTOMOIIH
XKHUJKOCTHOTO TEPMOMETpPA U JJaTUHKa TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BELLIECTBA

#iPar#H##CTpoeHre BeIllecTBA: aTOMbl M MOJIEKYJBI, UX
2.1 pazMepbl. ONBITHI, J0Ka3bIBAIOIIME JUCKPETHOE CTPOCHHE
BEIIECTBA

#iHtParfH#]|Buxenre dvactuil BemiectBa. CBsI3b  CKOPOCTH

2.2 JBHKEHHsI YaCTHIl C TeMIlepaTypoil. bpoyHOBCckoe nBHKeHHE,
b y3us
2 )3 B3aumoseiicTBrE YacTHI] BEILIECTBA: IPUTSIKEHUE U
' OTTaJIKUBaHUE

###Par###ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30B,
KHUJIKOCTeH U TBEPABIX (KpUCTAIUIMUECKHX) Tel. B3aumMmocBs3b

2.4
MEX]y CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHHIX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOESHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [IpakTuyeckue paboOTHI:




JABVWOKEHUE 1

##H#Par###0Ouenka nauameTpa aromMa METOAOM pPsAoB  (C
HCIIOb30BaHUEM (oTorpaduii).

HHHPar###OnpITel O HAOMIOEHUIO TEIUIOBOTO PACIIMPECHHS
ra3os.

HHHPar###OnpITEL  TI0  OOHAPY)KEHUIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MIPUTSKEHUS

B3AMMOENCTBUE TEJI

3.1

3.2

Mexanudeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABUKECHUE

#H##Par##H#CkopocTb. CpelHsis CKOPOCTh MPU HEPAaBHOMEPHOM
IBUKEHUH. Pacy€r myTH U BpeMeHH IBUKEHUS

33

SIBnenue uHepuuu. 3aKOH MHEpLUMH. B3auMonelicTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa
MHEPTHOCTH Teja

34

3.5

#HPart## lmnotHocTs  BemtectBa. CBA3L  IUIOTHOCTA  C
KOJIMYECTBOM MOJICKYJI B €IMHHIIC 00BEMA BeIecTBa

Cuta xak XapaKTCPpUCTHKA B3aHMOﬂCﬁCTBHH TCJI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ mOMOIIBIO
TUHAMOMETpa

3.7

3.8

#HHPar##tSIBnenue TAroreHus U cuia TsHkecTh. Cuna TSKECTH
Ha Jpyrux 1aserax. Bec Tema. HeBecomocTs

Cuina TpeHus. TpeHHe CKOJIbKEHUS U TpeHue Mokos. TpeHue B
MIPUPOJIC U TEXHUKE

3.9

HiHtPar#H##Crio)keHne CUJl, HalpaBJIEHHBIX MO OJHOM MpAMOIL.
PaBHOElcTBYIOIIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIaphKa B
YKUJKOCTH, MOJIEIH JIEKTPUUECKOTO aBTOMOOUIISL U TaK jajiee).
OmpeneneHne cpeaHel CKOPOCTH CKOJIBXKEHHUs Opycka WIH
mIapuKa 1Mo HaKJIOHHOW TuiockocTu. OmpeneneHue TIOTHOCTH
TBEpAOro Tena. ONBITH, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH
pacTsukeHus (nedopMaiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OneIThI, JEMOHCTPUPYIOIIME 3aBHCUMOCTH CHJIBI TpPEHUS
CKOJIbKEHHUSI OT Beca Tela W XapakTepa COMPHKACAIOIINXCS
ITOBEPXHOCTEN

dusznueckue SIBJICHHUSI B npupoac: MHNpUMEPbI ABUXXCHUA C
Pa3jIMIHbIMU CKOPOCTSAMU B )KUBOH M HEXHUBOI npupozae,
JIENCTBUE CHUIIBI TPCHUS B IPUPOJAC U TCXHUKCE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

HNaBnenne TBEpmoro Tema. CrnocoObl  yMEHBIIEHUS H




YBCIUUYCHUS NABJICHUA

4.2

4.3

JlaBnenue rasza. 3aBHCHUMOCTb JaBJE€HUsA raza OT 00bEMa,
TEMIIepaTypbl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [TneBMaTHueCcKre MaIlIMHEI

4.4

3aBUCUMOCTD JaBJICHUSA KUOAKOCTU oT I‘JIYGI/IHBI.
I'mapocratuyeckuit  mapagokc. CooOmaromuecss  COCybl.
I'uapaBnaruecKkue MeXaHU3MBbI

4.5

Atmocdepa 3emnum u armochepHoe pgaBineHue. [IpuumHBI
CYIIECTBOBaHMS  BO3AYIMIHOW  00omouku  3emmu.  OnbiT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EPHOrO  JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3smepenue  armocdepnoro  masnenusa. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TEJO.
BrliTankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

4.10

[InaBanue ten. BozayxomnnaBanue

[IpakTuyeckue paboTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa
MOTPYKEHHOW B JKUAKOCTh dactu Tena. Onpenenenue
BBITAJIKUBAIOLLEHA CUJIbI, JEMCTBYIOLIEH HA TEJO, NOTPYHKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAIOLICH CUIIBI,
JEHUCTBYIOIIEH Ha TEJNO B KHUAKOCTH, OT Macchl Tena. OTMBITHI,
JEMOHCTPUPYIOIME 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBL,
JeCcTBYIOIEH Ha TeJIO B )KUJIKOCTH, OT 00bEMa MOrpyKEHHON B
KUIKOCTb 4acTM Tejla U OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHME JIOAKU U
onpenencHue €€ rpy30noIbEMHOCTH

dusznueckue SBICHUSI B npupoac: BIIUAHUC aTMOC(l)epHOFO
JIaBIICHUS Ha )KUBOU OpTraHu3M, IIaBaAHUC pBI6

4.11

Texauueckue yCTpOiicTBa: cooO1aroecs cocy/bl,
YCTPOUCTBO BOJAOIPOBO/IA, TUIIPABIUYECKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, MTOPIITHEBOM HACOC, apeOMETP

PABOTA, MOIIIHOCTbB, SHEPT A

5.1 Mexanundeckas padbora

5.2 Mexanndeckas MOITHOCTb

53 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' IIpaBuiio paBHOBecus pbryara

54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

55 «3om0TO€ TpaBWIIO» MeXaHUKU. KoapduuueHT mnosmaesHoro

JIENCTBUS MEXaHHU3MOB. HpOCTLIC MCXaHU3MBI B 6BITy n




TEXHUKE
5.6 [ToTeHimanpHast SHEPTUM TeJa, MOJIHITOrO HaJl 3eMIIEH
5.7 Kunernueckas sneprus
58 [lonnass wMexaHuveckass DSHeprus. 3aKOH HM3MEHEHHUS U
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
[IpakTuueckue pabOTHI:
##H#Par###Onpeneneare  pabOTBl  CHJIBI  TPEHUA  IPH
5.9 PaBHOMEpPHOM  JIBIDKEHMM  Tella 10  TOPU3OHTAIBHOM
' noBepxHoctu. MccnenoBanue ycioBHM paBHOBECHUS phluara.
Nsmepenne KIIJl nakioHHOW miockocTu. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON IHEPTUU
5.10 ®du3uyecKue SBJICHUS B PUPOJIE: PhIUYArd B TEJIC YEIOBEKA
Texauueckue YCTpOMCTBA: pbryar, ITOABUKHBIN U
5.11 HEMOJBIDKHBIA ~ OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pa3aesa  3jieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUHU
6.1 cTpoeHusi BemiecTBa. Macca u pasMepsl MoOJieKysl. OTBITHI,
’ MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOpUHU
6. Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSTHHI
’ BemecTBa. Kpucrannmueckue u amopdusie Tena
6.3 OOBsicHEeHHE CBOMCTB ra30B, JKHAKOCTEH M TBEPABIX TeJl Ha
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWUISIPHBIC SIBIICHUS
6 6.5 TeruoBoe pacliupeHue U cxaTue
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JBUKEHUSI YACTHUIL
6.7 Buytpennsas oHeprusa. CnocoObl H3MEHEHHs] BHYTpPEHHEU
’ SHEPTUHU: TEIUIOTIEpeiada U COBEPIIEHUE PAOOTHI
6.8 Buabsl  Temnonepenaud: — TEMJIONPOBOAHOCTb,  KOHBEKIIHS,
U3IIy4eHue
6.9 KommuecTtBo TemnoTel. Y aeabpHas TEMIOEMKOCTD BEIECTBA
6.10 TemiooOMeH U TEIIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOIO
' Oamanca




6.11

IInaBnenue u OTBCPACBAHUC KPUCTATINIMYCCKUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHmeHcarus. Vcnapenuwe. Kunenwe.
VY nenbHas TEIIoTa napooOpa3oBaHMsL. 3aBHUCHUMOCTD
TEMIIEPATYPHI KUTICHUS] OT aTMOC(HEPHOTO JaBICHHUS

BnaxunocTth BO3yXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpuntuner padotel TemmoBbix nBurareneit KIIJ[ TtermoBoro
nBuratens. TerjaoBble JBUTATENM W 3alllUTa OKpYyXKarouen
cpenbl

3aKOH COXpaHEGHHs W TMPEBpaICHUS SHEPTHU B TEIUIOBBIX
rpolieccax

6.17

6.18

6.19

[TpakTuyeckune pabOTHI:

HH#HPar#H###0ONBITEL 0 OOHAPYXKEHUIO  JEWCTBUS  CHII
MOJICKYJISIPHOTO MPUTSKESHHUS.

#i#H#Par####ONbIThl IO BBIPAIIMBAHUIO KPUCTAIJIOB MTOBAPEHHOMN
COJIM WJIM caxapa.

#HH#HHPar###ONBITEl IO HAONIONEHUIO TEIJIOBOTO PACHIMPEHUs
ra3oB, KUJAKOCTEN U TBEPBIX TEII.

#i#HParf##Onpenenenie  JaBleHUs BO3dyXa B OallloHe
LINPpULA.

HH##Par###ONbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HArPEBAHUS WIIH OXJIAKICHUSI.
#H##Par##Ht IpoBepka rUNoTe3bl JIMHEHHONW 3aBUCUMOCTH JIJIUHBI
CTONOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOke OT
TEMIIEPATYPBI.

###Par###HaOnonenne u3MeHeHruss BHYTPEHHEW PHEPruu Teja
B pe3yJIbTaTe TEIJIoNnepeayu U paboThl BHEITHUX CHUIL.
###Par###AccnenoBanue SIBIICHUSI TEIUI000MEHA npu
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#i#HParfi##ONpeneeHe  KOJNYECTBA TEIJIOTHI, IOIYYEHHOIO
BOJIOM TpU TEIUIOOOMEHE C HarperblM METaUIMYeCKUM
HUAJTUHAPOM.

#i#HParfi##OnpenencHue yaeaIbHON TEIIOEMKOCTH BEILIECTBA.
#i#HParf##lccnenoBanue npouecca UCIapeHusl.
H#H#Par##HOnpeneneHrne OTHOCUTEIBLHOM BIIAXKHOCTH BO3/yXa.
HH#Par#H#HOnpeneneHne y1eaIbHOW TeIUIOTHI MIJIaBJICHHS JIbJA.

duznueckue SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U
KaMWUISIPHBIE SIBICHUS B TPUPOJIE, KPUCTAIUIBI B TMPHUPOJIE,
uznyuenue ConHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3HI;
o0Opa3oBaHHE pOChl, TYMaHa, UHEs, CHETa.

TexHnueckue yCTpOIiCTBa: KaIuJuUIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, JKUIAKOCTHBIN TEPMOMETp, AATUUK




TEMIEPATypbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, TNapoBas TypOWHa, JBHUraTellb
BHYTPEHHETO CrOpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Teil. [[Ba poaa 3IeKTpUUECKuX 3apsJioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kyinona
7.2 (3aBUCUMOCTh CHJIBI B3aMMOJECUCTBUSI 3apsSKEHHBIX TEJI OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX/Ty T€TIaMH )
OnekTpuueckoe nosie. HanpsEHHOCTh 3JIEKTPUUYECKOTO MO,
7.3 [lpuHuun  cyneprno3uiMu  3JIEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu BIIEKTPUYECKUX 3apsI0B. DJIeMeHTapHbIN
7.4 anekTpuueckuit 3apan. CtpoeHue aroma. IIpoBogHuku u
JUJICKTPUKA
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
76 ONeKTpUUECKUM TOK. VYcenosus CYILIECTBOBAHUSA
' ANEKTPUIECKOTO TOKA. MICTOUHHMKYM MOCTOSIHHOTO TOKA
77 JleficTBUSL DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMMHYECKOE,
’ MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
7.8 Onektpuueckas uemnb. Cuna Toka. DNeKTPUUYECKOe HalpshKEHNE
79 ComnpoTuBi€HUE MPOBOJHUKA. YIEJIBHOE COMNPOTHBICHUE
' BCILIECTBA
7.10 3akoH OMa aJ1d yyacTka Lenu
7.11 [TocnenoBarenbHOE M MapaJLIETbHOE COETUHEHUE TPOBOJHUKOB
712 Pabotra U MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH Jlxoyms —
' Jlenna
713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOW SHEPTUU
' B ObITy. KOpoTKoe 3ambIkaHue
714 [TocrossHHbIE ~ MarHUTH..  B3anMoAEMCTBHE  MOCTOSHHBIX
’ MarHuTOB
715 MarnuTtHoe nosne. MaroHuTHoe nojie 3eMJIu U €ro 3Ha4eHue s
' JKU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHoe 1ojie BJEKTPUYECKOro TOKa.
' [IpuMeHeHne 2JIEKTPOMArHuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 DNeKTpoABUTATENIb  MOCTOSIHHOTO  Toka.  Mcmonp3oBaHue
' ANEKTPOJBHUIATENIe B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIIOPTE
718 Onbitel ®Dapazess. SIBneHue HIEKTPOMATHUTHOM WHAYKIUU.
' I[Mpaswuiio Jlenma
7.19 OnektporeHepatop. CrnocoObl TOMYYEHUS  DIEKTPUUYECKOM




SHEPruM. DJICKTPOCTAHIIMH HAa BO300HOBISIEMBIX HCTOYHHKAX
SHEpPruu

7.20

7.21

7.22

[TpakTuyeckue pabOTHI:

OnbITel IO HAOIIOACHUIO HJIEKTPU3ALMHU TeJ UHAYKLIUEH U mpu
COIPUKOCHOBEHUH.

HccenenoBanue AeMCTBUA 2JIEKTPUYECKOTO 110JIS HA IIPOBOIHUKHU
U IUDJICKTPUKHU.

CO6opka u npoBepka padOoThl MEKTPUUECKOM LIEMH OCTOSHHOTO
TOKa.

H3MmepeHue U peryJInpoBaHHue CUIIBI TOKA.

W3mepeHnue u peryiupoBaHue HaIlPsHKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKa, MAYIIETO0 4epes
pPE3UCTOP, OT COINPOTUBICHUS PE3UCTOpa U HANPSHKEHUS Ha
pe3ucTope.

OneIThI, JOEMOHCTPUPYIOLIME 3aBUCUMOCTH JJIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBL, IJIOLIAAH
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPsHKEHUI pu
IIOCJIE0OBATEIbHOM COEIUHEHUH ABYX pesnuctopoB. IIpoBepka
IpaBwia Juisl CWJIbl TOKAa IpPU MNapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uayuiero  yepes  pesuctop.  OmpeneneHue  MOLIHOCTU
AIIEKTPUYECKOTO  TOKa,  BBIACNIAEMONM  HAa  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO0 4Yepes
JaMIOYKy, OT HanpsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHWe MAarHUTHOTO — B3aUMOJEHCTBUS
MIOCTOSIHHBIX ~ MarHuTOB.  V3yueHWe  MarHuTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpPU UX OOBEAMHEHHU W DPa3eiCHUU.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. OmbIThl, JAEMOHCTPUPYIOIINE 3aBHUCHUMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKH C TOKOM UM MarHuTa OT CHUJIbl TOKa U
HanpaBJIeHUs TOKa B KaTymke. M3ydeHue nelicTBud
MarHMTHOTO I0JI Ha IMPOBOJHUK ¢ TOKOM. KoHcTpynupoBaHue n
uzydyeHue paboTsl anektpoxasurarens. Msmepenune KIIJ]
AJIEKTPOJIBUTaTEIbHON yCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJIGHUS  JJIEKTPOMAarHUTHOM  MHIYKUMHU:  UCCIIEOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIPaBJIEHUSI UHAYKIIMOHHOTO TOKa

@dusnyecKkue SBIECHUS B NPUPOLIE: IIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OPraHW3MOB, MAarHUTHOE
noje 3eMiH, Jped( TMONI0COB, POJb MArHUTHOTO MOJS IS
KU3HU Ha 3emiie, OJIIpHOE CUSTHUE

Texuudeckue yCTpOf/'ICTBaI 9JICKTPOCKOII, aMIIepMEeTp,
BOJIbTMETP, PEOCTAT, CUETUYHK 3HeKTpI/I‘-ICCKOI7I OHEpPIUu,




AIIEKTPOOCBETUTEIHHBIE puooPHI, HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), AIEKTPUIECCKHE
NPEOXPaHUTEIH, ANIEKTPOMArHuT, ANEKTPOJABUTATEIh
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSHHOTO TOKA

9 KJIACC
Kon
Konx snemenra IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWUYECKUE SBJIEHUA

2.1 Mexanuyeckoe pABuxkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUXKEHHUS

8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#H##Par##HepaBHoMepHOe MPSAMOJIMHEHHOE JIBUKEHUE.

8.4 Cpenusis 1 MTHOBEHHAsl CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JIBUKCHHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOIUHEHHOE TBUKCHHE

8.6 #iHtPar#H#CroOoaHOE manenue. OnbITel ["ammies
#i##Par###PaBHOMEpHOE NIBH>KEHHME O OKpY»KHOCTH. Ilepnon u

8.7 yactota oOpameHusi. JluHeliHas W  yrjaoBas CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE

8.8 [IepsrIii 3ak0H HproTOHA

8.9 BTtopoii 3akon HetoTona

8 8.10 Tpernii 3akoH HproToHa

8.11 HiHParfH##1 [puHIMI Cyneprno3uiuu Uil

8.12 Cuna ynpyrocrtu. 3akoH ['yka

213 ###Par###Cuna TpeHus: cuiia TPEHUs CKOJBXKEHUsS, Cuia
TPEHUSI TIOKOS, IPYTHUE BUIBI TPCHUS

214 H##H#Par###Cuna TAKECTU W 3aKOH BCEMHPHOIO TATOTEHHS.
Yckopenue cBOOOIHOTO MaIEHUS

215 JBrxenune tuianer Bokpyr Connma. I[lepBas kocmuueckas
ckopocTb. HeBecomMocTh U neperpy3ku

8.16 PaBHOBecue mMaTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

217 #i#Par###PaBHOBecue TBEPAOro Tejla C 3aKPEIUIEHHOM OCBIO
BpauieHusi. MomeHT cuibl. LleHTp Tsbxkectu

8.18 Nmnynse Tena. M3menenne nmmynbca. UMmysibe Cuitbl

8.19 3aKOH COXpaHEHUs UMITYJIbCca

8.20 H##Par###PeakTUBHOE JBUKEHUE




8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

8.23

Pabora cuin TSKeCTH, yHpyroctd, TpeHus. CBsi3b DSHEPIHMH U
paboThI

[ToTennuanpHas SHEPrusl Tejia, MOJHATOTO HaJ MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[ToTeHumanpHas SHEPTUS CKATON IPYKUHBL

#H##Par##HKunernueckast sHeprus. TeopeMa 0 KUHETHYECKOU
SHEPTUU

HiHParfH##3aKoH cCOXpaHEHUS! MEXaHUYECKOW IHEPTUU

8.27

8.28

[IpakTuueckue paboOTHI:

OmnpeneneHrue CpeaHE CKOPOCTH CKOJIBXKEHHSI OpycKa WU
JBIDKEHUS HIapHKa MO HAKIOHHOM mutockocTH. Ompenenenue
YCKOPEHHsI Tejla TpPHU PABHOYCKOPEHHOM JBIDKEHUH  I10
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanme  3aBUCUMOCTH NTYTH OT  BpPEMEHH IpU
PaBHOYCKOPEHHOM JIBIXKEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKEHUU
0e3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
9Hucenl, TO  COOTBETCTBYIOUIME  NPOMEKYTKH  BPEMEHHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIBI
HOopManibHOTO AaBiieHus. Onpeneneaue KodpduuueHTa TpeHus
CKOJIb>KEHUSI. Omnpenenenue KECTKOCTHU MPYKUHBIL.
Omnpenenenue paboOThl CHJIBI TPEHHUS TIPU PABHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBbHOM  MOBEPXHOCTH.
Omnpenenenue paboOThl CHIIBI YHPYTrOCTU MpHU MOABEME Ipy3a C
WCTIOJIH30BAHNEM HETOJIBMYKHOTO U TIOJIBHYKHOTO OJIOKOB
dusnueckue sBJICHHWS B NpPUPOAE: MNPWIMBBI U  OTJIMBBHI,

JABHOKCHUC TIJIAHET ConneyHoH CHUCTCMbI, pCAKTHUBHOC NBUKCHUC
JKHUBBIX OPraHU3MOB

8.29

TexHu4ecKkue yCTpOMCTBA: CHHUJIOMETDP, NATYUKH ITOJOKEHHS,
pacCTOSAHUS U YCKOPEHHUS, PAKETHI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTUKU

o1 KoJIeOaHMI: TIepUO/I, YaCTOTa, aMILIUTYAA
9.2 MareMatnueckuii ¥ TPYKUHHBIM MasTHHUKHU. lIpeBpamienne
' SHEPTUU MPU KoseOaTeIbHOM JIBUKEHUHU
9.3 3aryxatomue Konebanus. BeinyxkaeHHble konedanus. Pesonanc
Mexannyeckne BOJHBL. (CBOMCTBAa MEXAHMYECKUX  BOJIH.
9.4 IIpononpHbIE ¥ NONEpEYHBIE BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MeXxaHuuecKue BOJHBI B TBEPIOM Tele,
CENCMHUYECKUE BOJIHBI




9.5

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

9.7

WudpasByk u ynpTpazByk

[IpakTuueckue padbOTHI:

Ompenenenne 9acTOTHI U EpHOia KoJeOaHNH MaTeMaTHYECKOTO
MasITHUKA.

OmpeneneHre 9acTOThl M NEPHOAA KOJIEOAHWH TPYKUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCHMOCTHU nepuozaa KoseOaHui
MOJIBEIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTH. MccrnenoBanue
3aBHCUMOCTH TI€PHOAA KOJICOAHUH NPYKUHHOTO MasTHHUKA OT
Mmaccel Tpy3a. IIpoBepka He3aBUCHMOCTH HepHoaa KojeOaHui
rpy3a, MOJBEIICHHOTO K HHUTH, OT MAacChl Ipy3a M >KECTKOCTH
npyXuHbl. Vi3mepenne yckopeHus: cBOOOTHOTO MaIeHHS

9.8

@u3nyeckue SABICHUS B MPUPOJE: BOCIHPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHUE BOJHBI, I[yHAMH,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0J0T, UCIOIb30BaHUE YIbTpa3ByKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DONEeKTpOMarHuTHOE  MOj€.  DJIEKTPOMAarHUTHHIE  BOJIHBL
' CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJH

10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas npupoja ceera. Ckopocts cBeta. BomHoBbIE
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWMCTB JJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa

10.5 dusnueckue SBIEHUS B NpuUpoje: OHOIOrHyeckoe AeHCTBUE
' BUIMMOT0, YJIbTPa(hroIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHU I

10.6 TexHuyeckue ycTpoHCTBa: HCIOJIB30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH JUIsl COTOBOM CBSI3H

CBETOBBGBIE SBJIEHUA

11.1 JlyueBas monenb cBera. ICcTOUHHKHN cBETA

11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA

11.3 Ortpaxenue cera. [1nockoe 3epkano. 3akoH OTpake€HUs CBETa

1 114 [Ipenomnenue cBerta. 3akoH mpenomieHus cBeta. l[lomHoe
BHYTpPEHHEE OTpakeHUE CBETa

11.5 JInnza. Xop jrydeil B JIMH3E

11.6 Ontuueckas cuctema QoTtoarapara, MUKPOCKOTIA U TeJIECKOoTa

117 I'maz  kak  omnrtuyeckas  cucreMa.  bnmzopykoctb U

JAIbHO30PKOCTh
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Paznoxenune Oenoro cBera B crnekTp. Ombitel HpioToHA.

1.8 CrnosxeHue CieKTpajabHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTuyeckue pabOTHI:
#iParfH##lccnenoBanue  3aBUCUMOCTH  yIjla  OTPayKE€HUs
CBETOBOI'O JIy4a OT yIJIa aJeHMUSL.
HH#HPar##113yuenne XapakTepUCTUK M300paXKeHUs TpeaMeTa B
IJIOCKOM 3epKaje.
#H##Par##HccnenoBanue 3aBUCUMOCTH  yIVIa  TNPEIOMIICHUSA
CBETOBOIO JIy4ya OT yrja MaJeHHs Ha TpaHHUIEe «BO3AYX —
11.9 CTEKJIIO».
#iPartH# lonyueHne n300pakeHUN C TTOMOIIBIO COOMpArOIIeH
JIUH3BI.
#iHPar#H##OnpeneneHrue GOKYCHOTO PACCTOSIHUS M ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3HI.
HH#HPar#H##ONBITH IO Pa3I0KEHUIO OETIOTO CBETA B CIIEKTP.
###Par###ONbITl 0 BOCHPHUATUIO LIBETA NPEIMETOB IMPU HUX
HaOJII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI
®dusnyeckue sBieHUs B npupoze: 3atmeHus ComHua u JlyHsl,
11.10 I[BeTa TEJ, ONTHYECKHE sIBICHHUS B atMmochepe (mBeT HeOa,
pedpakius, pagyra, MUPax)
111 TexHuueckue yCTPOMCTBAa: OYKH, MEPUCKOMN, QoToammapar,
' ONTHYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pezepdopna m mimanerapHass Mojens atoma. Mojenb
' aroma bopa
122 Hcnyckanme u  morjomeHue cBera aToMoM.  KBaHTHI.
' JluneiyaTeie CrieKTpbI
12.3 PanuoakTuBHOCT. Anb(a, 6eTa- 1 raMMa-u3ITydeHHUs
124 Crpoenune atoMHoro siapa. HykimoHHast Mofenb aTOMHOTO siipa.
' H3oTOoms!
12.5 PanuoakTtuBHBIe TipeBparienus. [lepros momxypacmana aTOMHBIX
' saep
12.6 SAnepHple peakuuu. 3aKOHBl COXpPaHEHMs] 3apsa/l0BOTO U
' MacCOBOT'O YHCEI
12.7 OHeprus CBA3M aTOMHBIX sep. CBsA3b MacChl U SHEPTUH
12.8 Peakuuu cunresa u nenenus saep. Mcrounuknu sHeprun ConHua
' 1 3BE311
12.9 Snepnas sHepreTuka. JleiicTBUE paguOaKTUBHBIX U3JIYYEHU HA
' ’KHBbIE OPTaHU3MbI
[IpakTuyeckue paboOTHI:
12.10 HaburoieHne CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3IIYUEeHHUS.

HccnenoBanne TpekoB: M3MEPEHHWE DHEPrHMM  YaCTUILIBIIO




TOPMO3HOMY IIyTH (110 hoTorpadusm).
W3mepenne patnoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B [IpUpOAE: €CTECTBEHHBIN
panuoaKTUBHBIA (OH, KOCMHYECKHE Jy4YH, pPaJHOAKTUBHOE
M3JIy4CHUE NPUPOAHBIX MUHEPAJIOB, ACHUCTBUE PaJAMOAKTUBHBIX
M3JIy4YCHUHN HA OPraHU3M YeJIOBEKa

12.12

TexHuueckue ycTpoiicTBa: CIEKTPOCKOIN, WHIAMBUIYaIbHbIHI
JO3UMETp, KaMepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMs

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0mmero oopaszopanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4HOH KapTUHE MHUpPaA; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTAaBICHUI O 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTH
ABIIGHUW  TPUPOIBI, O  POJIM  OBKCIepuMeHTa B  (Qu3uke, O
cuctemooOpasytoie ponu (GU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIONUHN (PU3NYECKHX 3HAHUNH M UX POJIM B
LIEJIOCTHOW €CTECTBEHHOHAYyYHOW KapTHHE MHpa, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE TPOIIECCOB
OKpPYaloIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBMXEHMU KakK criocode
CYILLIECTBOBaHMUsI MaTepuu, 00 aTOMHO-MOJEKYJSPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYNTHOCTH SIBICHHN NPHUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3inyarh SBJICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JlaHHOe (PU3MYECKOe SBJICHUE; YMEHHUE DPACIO3HABATh
NPOSIBIICHUE H3YYEHHBIX (U3MYECKUX SBICHUA B OKpPYXKAIOLIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'IaIleHI/Ie OCHOBAMH MOHSITHHHOTO arrmapara U CHMBOJIMYCCKOTO s3bIKa
(1)I/I3I/IKI/I U HCIOJIb30BAHUEC HX IJid PCIICHHA y‘Ie6HI)IX 3aaa4, YMCHUC
XapaKTCpU30oBaTb CBOICTBa TECII, (bI/I3I/ILIeCKI/IC ABJICHUSA W IIPOLCCCHI,
HCIIOJIb3YA q)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKHUEC 3aKOHBI

VYMeHHne OmnuChIBaTh HM3yYECHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS,
UCTIONB3YS (PU3UUYECKUE BETUIHHBI

Brnanenue ocHOBaMH METO/IOB HAYYHOT'O MO3HAHMS C YUETOM COOJIIOJICHUS
npaBui 0€30MacHOro Tpyia: Habo1eH!e (PU3NYECKUX SIBIICHHI:

YMEHHE CaMOCTOATEIbHO COOMpATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U3
JaHHOTO Habopa 000pyAOBaHUA 110 UHCTPYKIMH, OMUCHIBATh XOJ ONBITA U
3aMHCHIBaTh €T0 Pe3yJIbTaThl, (POPMYJIUPOBATH BHIBOJIBI;

MPOBEJCHUE MPSIMBIX U KOCBEHHBIX HM3MEPEHHUH (PU3NYECKUX BEIUYUH:
yMEHHE  IUIAHUPOBaTb  W3MEPEHHs,  CaMOCTOSTENbHO  cOoOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 WHCTPYKILMH, BBIYUCIATH 3HAUYEHUE
BEJIMYMHBI U aHAJIU3UPOBATh MOJYUYEHHBIE PE3YJIBTAThl C YYETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIBTaTOB U3MEPEHUI;

MIPOBEJICHHE HECJIOKHBIX AKCIIEPUMEHTAIBHBIX HCCJIE/IOBaHMI;
CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M NPOBOJIUTH
UCCJIEIOBAaHUE TI0 MHCTPYKIIMH, MPEACTABIATH MOTYYEHHbIE 3aBUCHUMOCTH




¢u3nueckux BEIMYMH B BUAE TaOMUIl W TpauKOB, YUYUTHIBAThH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIIeIOBAHHS

[ToHnMaHue XapaKTEPHBIX CBOWCTB (PU3MUECKUX MOAeeH (MaTephaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIU CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX 751 00bACHEHHUS (PU3NIECKUX MPOLIECCOB

VYMeHne 00BACHATh (PU3NUECKHUE MPOLIECCHl U CBOICTBA TEl, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBsICHEHHE C OMOpOW HAa M3yUEHHBIC CBOMCTBA (PM3UYECKUX SIBICHUH,
¢du3nveckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEITH

YMeHue pemarb pacuéTHble 3a7aun (Ha 6aze 2 — 3 ypaBHEHHI ), HCTIONB3YS
3aKOHBI U (DOPMYJIIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alKChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBISBIISITH HEAOCTAIOUIUE JaHHBIE,
BbIOMpaTh 3aKOHBl U (OpMyJibl, HeoOXoauMble g €€ peleHus,
UCIOJIb30BaTh CIPABOYHBIE JaHHbIEC, MPOBOAUTH pacu€Thl U OLEHUBATh
PEATUCTUYHOCTD MOTYYSHHOTO 3HAYeHHs (DU3MUECKON BEIMYUHBI, YMEHUE
OMpeAeNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJIYYEHHOW Mpu
pEIIeHNH 3aa41

YMeHHe XapakTepHu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHMYECKHX
IPOLIECCOB 110 UX ONMCAHUIO, UCIOJb3Ys 3HAHUS O CBOMCTBAX (PU3UUYECKUX
SBJICHUN U HEOOXO0UMble (hPHU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (QU3NYECKUX SBJICHUSX B MOBCEIHEBHOMU
KU3HU 1Jid oOecrieyeHHs O€30MacHOCTH IMpU OOpalieHMH € OBITOBBIMU
npuOopaMl M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMs 3/10pOBbS U
COOJIIOJIEHHsI HOPM HKOJIOTMYECKOT0 MOBEJCHUS B OKpYyXKawollell cpee;
NOHUMaHHe HEOOXOJUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTUH JUIsl pallMOHAJIBHOTO IPUPOJIOIOIB30BaHNUS

11

OnelT  moMcka, MpeoOpa3oBaHUsS W NpPEACTaBIeHUs  UHGOpMaLUU
¢u3nUecKoro - colepKaHMs €  HCIOJb30BaHWEM  HH(POPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTMH; YMEHHUE OLIEHHUBATh JOCTOBEPHOCTh
NOJYy4YeHHOM MHQoOpMamuu Ha OCHOBE MMEIOLIUXCA 3HAaHUM W
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHME HCIIOJIB30BATh IPU BBHINOJIHEHUN
y4eOHbIX 3aJaHMi HAy4YHO-TIONMYJSPHYIO JIUTEpaTypy (PU3HYEcKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBbIKAaMU MpeoOpa3oBaHus MH(POpPMALMM U3 OJHOM 3HAKOBOM
CUCTEMBl B JpYIryl0; yMEHHE CcO037aBaThb COOCTBEHHbIE NHCbMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMALINU U3 HECKOJIBKUX HCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®U3UKE

K IIpoBepsiemMblii 3JieMeHT copepKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JABUIKCHUC. MaTepHaana}I Touka. Cucrema orcuéra. OTHOCHUTEILHOCTD
JABHKCHUA

1.1

PaBHOMepHOEe U HepaBHOMepHOe ABMkeHue. Cpemusisi ckopoctb. Dopmyna ans
BBIYHCIICHHSI CpETHEH CKOpPOCTH: V = S/t

1.2

PaBHOMEpHOE TPSAMOIMHEMHOE TBUKEHUE. 3aBUCUMOCTh KOOP/IMHATHI Tella OT BPEMEHU
B CJIydae paBHOMEPHOTO MPSIMOJIMHEUHOTO JBUKEHUS:

13 x(f)=x,+vf

I'padukn 3aBUCUMOCTH OT BpEeMEHM ISl TPOEKIUH CKOPOCTH, IPOEKIHMH
IIEPEMEIECHUS, IIyTH, KOOPAUHATHI IPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKECHUU

3aBUCUMOCTh KOOpAuHAThl TE€Jla OT BPEMCHU B CJIyda€ PABHOYCKOPEHHOI'O
HpHMOHHHCﬁHOFO JABHMXKXCHUA:

ST{I} = Tg: * I_l'.?x *

ra| "E

CDOpMy.]'IBI I IIPOCKI WU TIEPEMCIICHUSA, TPOCKIHUU CKOPOCTHU U MPOCKIHUU YCKOPCHUS
IIpU paBHOYCKOPECHHOM HpﬂMOJ’IHHCﬁHOM JABUOKCHUUN:

3
.
1.4 3y {rj:;_r.h-r—.ﬂl o
v (t)=u,, +a.-t,

a (f)=const

ba, " — v-__._.: =2a.s,

I'padukm 3aBUCHUMOCTH OT BpeMEHH JUIsl MPOEKIMH yCKOPEHUS, MPOEKIMHU CKOPOCTH,
IIPOCKIMN TIEPEMELIEHUs, KOOPAUHATBI IIPH PABHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKEHUH

CBobonnoe manenue. DopMyibl, ONUCHIBAIOLIME CBOOOAHOE TMaJeHHE Tella IO
BEpPTUKAIM (ABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH 3EMIIM).
['paduku 3aBUCUMOCTH OT BPEMEHH JJIsl MPOEKIUU YCKOPEHHUSI, TPOEKIIUA CKOPOCTH U
KOOpJMHATHI PY CBOOOAHOM Ma/IeHNH TeJla TI0 BEPTHKAIH

1.5

CkopocTh paBHOMEPHOT'O JABMKEHMs TeNa 110 OKpy:kHOCTU. Harpasnenue ckopocTu.
@opmyna and  BBIUMCIEHHA CKOPOCTH 4Yepe3 paguyC OKPYKHOCTH M II€PUO]
1.6  oOpamieHus:

2R
T




LenTpoctpemurensHoe yckopeHue. HampaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHUSI.
dopmyiia A5 BBIYUCICHUS YCKOPEHUS:

dopmyiia, CBA3BIBAIONIAS IEPUO/I U YACTOTY OOpPAIICHUS:

v=l
T

1.7

Macca. ITnotHocTh BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

_m
P=7

1.8
1.9

Cuna — BektopHas pusudeckas Benuyraa. CIoKeHUE CHIT

SIBnenue nunepuuu. Ilepsroiit 3akon HproToHa

1.10

1.12

Bropoii 3akon HeroToHa:

F=m-a

CoHarnpaBieHHOCTh BEKTOPa YCKOPEHHUS TeJla U BEKTOpa CHJIbI, JICUCTBYIOIICH Ha TEJIO
Bzaumopericteue Ten. Tperuit 3akon HproToHa:

Fy y=-F;

TpeHI/IG IOKOsI U TPCHHUE CKOJIbXKCHUA. d)opMyna AJIs1 BBIYMCJICHUSA MOAYJS CHJIbI
TPCHUS CKOJIbXKCHHA:

FTP =u-N

1.13

1.14

Hedopmanus tena. Yopyrue u Heynpyrue nedpopManuu. 3aKoH ynpyroi aegopmaruun
(3akoH ['yka):

F=k-Al
BcemupHoe TAroTeHHe. 3aKOH BCEMUPHOTO TATOTEHUS:
My -4

2
R
Cuiia TsbkecTd. Y CKOpeHHE CBOOOIHOTO TaJCHUSI.

F=0G

®opmyia 175 BBIYUCICHUSI CUJIBI TSKECTH BOIM3H noBepxHocTH 3emnu: F = mg.
JBuxenue mianer Bokpyr Connua. IlepBas kocmudeckast ckopocts. HeBecomocTs u
neperpy3Ku

1.15

Nmmynbe Tena — BekTopHast Gu3nyYecKas BeTMUHHA.
p=mo

Nmnynbe cuctemsl Ten. M3menenne uMmiyiabca. IMImynbe CUiibl

1.16

3akoH COXpPAaHCHUS UMITYJIbCA JJIS 3aMKHYTOﬁ CHUCTEMBI TCII:
P=my +1,U; =const

PeakTuBHOE OBIKEHIE




1.17

Mexanunueckast pabota. @opmyiia Assi BBIMUCICHHUS paOOThI CUIIBL:

A=Fsooso

Mexaandeckas MOIIIHOCTB:

1.18

Kunerndeckas u noreHuanbHas sHeprus. Gopmyria st BBIYUCICHUS] KWHETUYECKON
SHEPTUU:

2
Teopema o kuHeTnuecko sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU
SHEPruu Tela, MOJHATOrO
HaI 3eMIIEH:

E,= mgh

1.19

1.20

Mexannyeckas SHEeprus:
E=E;+E »

3aKoH COXpaHCHHA MeXaHHYeCKOM OHCPIUH. CDOpMy.TIa AJI1 3aKOHA COXpPAaHCHHA
MEXaHUYeCKOM 9HEPIHUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYeCKOH OHCPI'MU IIPpU HAJIUYUU CUJIBI TPCHUA.

[IpocThie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKH.
Preruar. MomeHT cuiisl: M - Fl.
VYcnoBue paBHOBECHS pbluara:

M, +M, +..=0
[ToaBuxHBIN 1 HeTOABMXKHBIN O0510KK. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnan
Aﬂrpaqemz

1.21

1.22

1.23

[aBiienue TBEpIOTO TENA.
dopmyra 11 BBIYMCIICHUS TABJICHUS TBEPIOTO Tena:

_F
pP=5-

JaBnenue raza. ATMocdepHoe TaBiieHue.
FI/I}IpOCTaTI/I‘-IeCKoe JaBJICHUC BHYTPH KUAKOCTH.
d)opMyJIa AJId BBIYUCICHUA JaBJICHUSA BHYTPHU ) KUAKOCTH:

p=pgh+p,

3axoH [lackans. ['mapaBaudeckuii npecc

3akoH Apxumena. @opmyina sl ONPEACIICHHs] BRITAIKUBAIONIECH CHUIIBI, JCHCTBYOIICH
Ha TEJI0, OTPYKEHHOE B JKUIKOCTh WJIN Ia3:




1.24

F_jﬁ_ =pgV

Ycnopue miaBanus Tena. [lnaBanue CYJO0B 1 BO3AYyXOILJIABAHUC

Mexannyeckue KosebaHus. AMIUTUTYJa, MEPUOJ U 4YacToTa kojebanuil. Dopmyrna,
CBSI3BIBAIOIIAS YACTOTY U MEepUOJ KoJeOaHuH:

1.25

1.26

1.27

1.28

1.29

Marematuueckuii ¥ NOPYXKUHHBIM ~ MasTHUKMU. [IpeBpamenue sHeprum Ipu
K0JIeOATEIbHOM JIBUKECHUHT

3aryxaromue konebanus. Beinyxennslie konedanus. Pezonanc

MexaHU4eCcKre BOJIHEI. HpO,HOJILHBIC " OICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI 1 CKOPOCTb
pacrnpoCTpaHCHUsS BOJIHBI:

b=v-T

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOH BOJHBI Ha T'PAHUIE JBYX
cpen. udpas3Byk u yIbTpa3ByK

Ipaxmuueckue pabomul

N3mepenue cpeHel MIIOTHOCTH BEIIECTBA; apXUMEIOBOM CUJIbL; )KECTKOCTH IIPYKUHBI;
Kod(uUIIMeHTa TPEHUS CKOIbKEHUS; paOOThl CUIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOPOCTH JABW)XEHHUS Opycka MO HAKJIOHHOW TIJIOCKOCTH; YCKOpEHHs Opycka mpu
JIBIDKCHHH TI0 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M  TepHoja  KoJjieOaHWi
MaTEeMaTUYeCKOro MasSTHUKA; YaCTOTHI U MEePUOIa KOJeOaHUN MPYKUHHOTO MasiTHUKA,
MOMEHTA CHJIbI, JIEUCTBYIOIIETO HA phIUar; pabOThl CHJIBI YHPYroCTU TPH MOIBEME
rpy3a ¢ MOMOIIBIO HETIOABUKHOTO OJIOKA; pabOThl CHUJIbI YIIPYTOCTH MPHU MOABEME Tpy3a
C IMOMOIIBIO ITOJIBHKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tena
U OT INIOTHOCTH >XKMAKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOMIEH CHJIBI OT MAacCHl TEIa;
CHUJIbI TPEHUS CKOJIBXEHHUS OT CHUJIbl HOPMAJIBHOTO JABJICHHUS U OT POJa MOBEPXHOCTH;
CWJIBI YNPYTrOCTH, BO3HUKAIOIIEW B MPYKHWHE, OT CTENEeHH Aedopmaiuu MpY>KUHBI,
YCKOpeHHs1 OpycKa OT yTrila HaKJIOHA HAMpaBJISAIONICH; meproa (4acToThl) KoJaeOaHui
HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; TMepruoja KoieOaHui Mpy KUHHOTO MasTHUKA OT
MacChl TIpy3a M KECTKOCTH TPYKUHBI; HCCICIOBAHUE HE3aBUCUMOCTH MEPHOJA
KOoJIeOaHU HUTSHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka ycioBusi paBHOBECHs
phluara

1.30

Qusuueckue A61eHUs 6 npupode. MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOW W HEKUBOW MPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, TPUITUBBI U
OTJINBBI, JBWKEHHE IUIaHEeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX
OpPraHU3MOB, PbIYard B TeJle YelIOBeKa, BIMSHHE aTMOC(EepHOro AaBJIEHUS Ha KUBOU
OpraHu3M, IIJJaBaHHE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMH, 3EMIICTpPSCEHHE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoticmea: CHUAOMETp, IaTYUKA TIOJOXKECHHS, pPACCTOSHHS U
YCKOPEHUS, TUHAMOMETD, ITOAIIUITHUKN, PAKETHI, PhIYar, MOIBMKHBIA W HEIOIBHKHBIH
0JIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS] COCY/IBI,




YCTPONCTBO BOJOIPOBOJIA, THIPABIMUECKUH MTpecc, MaHOMETpP, OapoMeTp, BHICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIOIb30BaHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOCHHUS BELIECTBA.
2.1 Mopenu  TBEPAOTO, IKHAKOTO W Tra3000pa3HOr0  COCTOSHMMA  BEIIECTBA.
Kpucrannuueckue u amopgHble Tena
27 JBwxenue uvactuil BemecTBa. CBsI3b CKOPOCTU JABUKEHUS YACTHUIl C TEMIIEpaTypOH.
' BbpoyHoBckoe nmwkenue, nuddysus
2.3 CmauuBaHME U KaNWJULSIPHBIE SBJICHUS
2.4 | TemnnoBoe pacHIMPEHUE U CKATHE
2.5 = TemnoBoe paBHOBECHE
26 BuyTpennss sneprus. Pabota u temonepenaya Kak crnocoObl H3MEHEHUS! BHYTPEHHEN
' DHEPrUu
2.7 | Bwugsl Temonepenavyn: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue u oxnaxnenue ten. KonnuecTBo TEMIoThl. Y AelibHAs TEIIOEMKOCTD:
28 O=cm(t,—1t,)
3aK0oH COXpaHEHUsI YHEPTUU B TEIUIOBBIX MpoIieccax. Y paBHEHHUE TEIJIOBOTO OallaHca:
2.9 Q1*Qz + =0
510 Hcnapenne n xonaeHcanus. M3MeHeHne BHyTPEHHEW SHEPIUM B IIPOLECCE UCTIAPEHUS
' U KoHAeHcanuu. Kunenue »uakoctu. Y aenpHas Terjaora napoodpazoBanus: L = Q/m
2.11  BnaxxHocTs BO31IyXa
[InaBnenue u kpucramumzauusa. V3MeHeHue BHYTpPEHHEH SHEPruu IMpH IUIABICHUH U
KpUCTAJUIM3alUU. Y JebHAs TEIIOTa TUIaBICHUS:
2.12
=2
m
’ 13 BuyTpeHHss1 sHEprus cropaHusi TOIUIMBA. Y IeNIbHAS TEIUIOTa CrOpaHUs TOIUIMBA: ¢ =
’ O/m
2.14  Tlpunnuns! padots! TemoBsix npurateneit. KI1/1 temmoBoro asurarens
Ilpakmuueckue pabomol
W3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOT0 IHJIMHJpA; KOJIHYeCTBa
TEIJIOTHI, MOJYYEHHOTO BOJIOM KOMHATHOW TemmepaTrypbl (PMKCUPOBAHHOW MAacChl, B
)15 KOTOPYIO OMNYIIEH HarpeThlil LUIUHIP; KOJUYECTBA TEIUIOThI, OTJAHHOTO HarpeThiM
' HUJTUHAPOM, TOCII€ ONYCKaHUs €r0 B BOJY KOMHATHOW TeMIlepaTypbl; OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa; YJECJIbHOW TEIUIOTHI IJIaBJeHUd JibJa. MccinenoBanre n3MeHEHUs
TEMIEPaTypbl BOJBI TPH Pa3IUYHBIX YCIOBHSX; SBICHUS TEIJIOOOMEHAa TIpH
CMEIIMBAaHUH XOJIOJHOM U ropsde BOJBL; MPOLECca UCTIapEHUS
Qu3zuueckue a61eHUs 8 Npupode. TTIOBEPXHOCTHOE HATSDKEHUE W KANTUJUISIPHBIE SBICHUS
2.16 B mpupone, KpuUCTaUIbl B mpupoie, u3iydeHue CoJHLa, 3aMep3aHve BOJOEMOB,

MOPCKHUC 6pI/I3}>I; O6p3.30BaHI/IC POCHI, TYMaHa, HHECA, CHECTa




Texnuueckue ycmpoﬁcmea: KalnuJUIApbL, HOPUMEPbI HUCIOJB30BAHUSA KpPUCTAJLIOB,

2.17  XKUAKOCTHBIM TEPMOMETp, JATUMK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHa, IBUTATENh BHYTPEHHETO CrOPaHuUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHU A
3.1 OnekTpusanusd Tei. [[Ba Buja 3IeKTpUUeCKUX 3apsioB
3.2 = BzaumopelicTBHE 3apsKeHHBIX Tel. 3akoH KysoHa
33 3aKOH COXpaHEHHUs JICKTPUUYECKOro 3apsiia
34 Onextpuueckoe  none.  Hampsok€HHOCTh — anmekTpuueckoro  mousid.  [lpunHnun
' CYNEPHO3ULINU IEKTPUUECKUX 10JIEN (HAa KAUECTBEHHOM YPOBHE)
15 Hocurenu  snextpuyeckux  3apsaoB. JlelicTBUE  3JIEKTPUYECKOro  MOJdS  Ha
' aNeKTpUUecKue 3apsanl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTossHHBIN AyeKTpUYeCcKUi TOK. JledcTBHUS 3iekTpuueckoro Toka. Cuia TokKa.
3.6 = Hampsxkenue.
I=q/t, U=A/4
37 DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AETBbHOE AIEKTPUUECKOE CONPOTUBIICHHUE:
' R =pl/S
3.8 = 3akon Owma st yuactka snekrpuueckoit nemu: I = U/R
[locnenoBarenbHOE COEIUHEHNUE TPOBOIHUKOB:
I,=I,; U=U;+U,: R=R +R,
39  llapamnenpHoe coeMHEHUE IPOBOJIHUKOB PABHOI'O COIIPOTHBIICHUS:
R
U=UsI=l+1; R=".
Cwmenranabie COSTMHEHUS TPOBOTHUKOB
3.10  PaGota u MOIIHOCTH 3JeKTpuUeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenmna:
5
3.11 0- 2Rt
312 OneiT Dpcrena. MarHuTHOE MoJie TIPSIMOTO MPOBOJIHUKA C TOKOM. JIMHUM MarHUTHOM
’ WHTyKIIAH
3.13  MarauTHoe€ 1oJjie MOCTOSTHHOTO MarHuTa. B3anmoielicTBre MOCTOSTHHBIX MarHUTOB
3.14  JleiicTBME MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM
3.15  Onertel ®apanes. SBnenue snekTpoMarauTHON HHAYKIMK. [TpaBuiio Jlenua
Ilpakmuueckue pabomul
N3mepenune 371eKTpUUecKOro COMPOTHUBICHHS PE3UCTOPA; MOIIHOCTU 3IEKTPUUYECKOTO
TOKa; pabOTHI DIEKTPHUIECKOTO TOKA.
3.16  HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, BOSHUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI,

JAMIIOYKa), OT HAMPSOKEHUsI Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH COMPOTHUBIICHHS OT
JUIMHBl ~ TIPOBOAHWKA, IUIOMIAAM €ro IOMEPEYHOr0 CEYEHUs U YIAEIbHOIO
CONPOTHUBIICHHUSI.




[IpoBepka mpaBuia s SIEKTPUYECKOTO HAIMPSHKEHUST TPH  IOCIIEI0BATEILHOM
COCIMHEHUU TMPOBOJHUKOB; TMpaBujia Ui CHJIBl D3JEKTPUUECKOr0o TOKa IIpU
napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue A6leHUs 8 nNpupode: DIEKTPUUYECKHE SBICHUS B aTMocdepe,

3.17 | DNEKTPUYECTBO JKHUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMJIH, APEiQ IMOITIOCOB, POJIb
MarHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, IOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmea: 3NEKTPOCKOIN, aMIIEpPMETP, BOJIBTMETP, PEOCTaT, CUETUHK
318 JJIEKTPUYECKOM  DHEPruu, OSJIEKTPOOCBETHTENbHBICE MPHOOpPHI, HArpeBaTeIbHBIC
' IEKTPOTPUOOPHl  (IPUMEpPBI), DIEKTPUUECKHE IMPEIOXPAHUTENH, JIEKTPOMArHUT,
AJIEKTPOJIBUTATEh TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19  DnextpomarauTHble BOJHBL. [IKkana 3meKTpOMarHUTHEIX BOJTH
3.20  JlyueBas mozenb cBeta. [IpsimonuHeliHOe pacpoCTpaHEHUE CBETa
3.21  3axoH orpaxeHus cBera. [lnockoe 3epkano
3.22  IIpenomieHue cBeTa. 3aKOH MPEITOMIICHHS CBETa
3.23  Jlucmepcus cBeTa
304 Jlunza. Xox nyueit B nun3ze. POKyCcHOE paccTosHUE JHH3BL. ONTHYECKas cuia JTUH3bI:
) D=1/F
3.25 TI'nmas kak ontuyeckas cucreMa. ONTHYECKUE PHUOOPHI
Ipaxmuueckue pabomul
#HiHPar###lI3MepeHne ONTUYECKOM CUJIbl COOMparoIIel JTUH3bL, POKYCHOTO PaCCTOSHUS
coOuparomieid TUH3bI (0 CBOMCTBY paBEHCTBA Pa3MEpPOB MpeIMeTa U U300paxKeHHs,
396 KOT'JIa IPEIMET PACIIONIOKEH B ABOMHOM (OKYCe), IOKa3aTelsl IPEIOMIICHHUS CTEKIIA.

' #iHParf##lccnienoBanue  CBONMCTBA HM300pa)KEHMsI, IOJIy4YEHHOTO C  IIOMOIIBIO
coOuparomiei JUH3bI; U3MEHEHHsS] (POKYCHOTO PACCTOSHHS JIBYX CIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJIa TPEJIOMJICHUS CBETOBOTO Jy4ya OT yrja TaJeHUss Ha TpaHUIe
«BO3yX — CTEKJIO»

397 Qusuueckue asnrenuss 6 npupode: 3atmenus ConHia u JIyHbI, IBETa TeJ, ONTUYECKUE

’ SABJICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)

3.28  Texnuueckue ycmpoticmea. O4YKH, IEPUCKOII, (GOTOAITIAPAT, ONTUYECKHE CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

4.1 PannoaktuBHOCT. Anb(a-, 6eta-, ramma-u3nydenus. Peakiuu anbda-u Oeta-pacnana

4.2 OmnsiTel Pe3epdopna no paccesnuro anbga-yactull. [lnanerapuas Mmosens atoma

4.3  Cocras aromHOro sigpa. Mzortormnsl

4.4 | Ilepuon nmosiypacmaaa aTOMHBIX sJI€p

4.5 | SnepHble peakuuu. 3aKOHbBI COXPAHEHHUS 3apsiI0OBOIO U MaCCOBOTO YUCE
Qu3suueckue s61eHUs 8 Npupooe: €CTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMUYECKUE

4.6 = nyud, paJuOAKTUBHOE M3TYyYEHHUE MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaMOAKTUBHBIX
M3JIyYeHUI Ha OpraHu3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHAWNBUIAYATbHBIA JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

. . AKiponepHoe
®dusuka: 7-i knacc: 6a30BbIid ypoBeHs: | [lepbikun o6 ueCTB(E)
1.1.2.12.1.1. | yuebHuk; 3-¢ u3nanue, .M., IBaHoB .
«3narenbcTBO
nepepaboTaHHOE AN.
«IIpocBemenue»
. . AKuponepHoe
®dusuka: 8- knacc: 6a30BbIid ypoBeHb: | [lepbikun o6 HCCTB(E)
1.1.2.12.1.2. | yuebHuK; 3-¢ u3nanue, .M., IBaHoB .
«3narenbcTBO
nepepaboTaHHOE AN.
«IIpocBemeHue»
Heperukuy AKunoHepHoe
®dusuka: 9-i kiacc: 6a3oBbiit yposenb: | U.M., ['yTHuK o6 HCCTBE
1.1.2.12.1.3. | yueOHuK; 3-€ uzanue, E.M., UBanoB i
«3narenbcTBO
nepepaboTaHHOe AN n
«IIpocsemienne»
JpyTHE
benara B.B.,
Boponnosa
H.N.,
o AKIHMOHEpPHOE
®u3nka: UHXKeHepbl Oyaymiero: 7-i JlomaueHkoB
. o011ecTBo
2.1.2.10.1.1. | xnacc: yriayOneHHbIH YPOBEHbD: NA. n
«3naTenscTBO
y4eOHHK: B 2-X 4acTsX; 1-e uznanue JIPyTHE; TIOA
N «IIpocsemenne»
penakuuei
[TaneGpatiieBa
I0.A.
benara B.B.,
Boponnosa
H.U.,
) o w AKIMOHEpHOE
dusnka: MHXeHepsl Oyayiero: 8-i JlomaueHkoB
. 00111eCTBO
2.1.2.10.1.2. | xnacc: yriayOneHHbIH YPOBEHbD: N.A. u
«3narenbcTBO
y4eOHHUK: B 2-X yacTix; 1-e nznanue JIpYTHe; oL
. «IIpocBemenne»
penakiuei
[TaneGpatieBa
10.A.
benara B.B.,
Boponnosa
H.U.,
) A AKuMoHepHOe
dusnka: MHXeHepsl Oyayero: 9-i JlomauenkoB
. o011ecTBO
2.1.2.10.1.3. | xnacc: yriayOneHHbIH YPOBEHb: N.A. u
«3narensCcTBO
y4eOHUK: B 2-X yacTix; 1-e uznanue JIpYTHe; oL
o «ITpocBemienuey
penakuen
[TaneGpatiieBa
I0.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
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