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(omoOpena pemieHueM ¢GeaepanbHOro yueOHO-METOUYECKOT0 00bEIMHEHHS 110 00IIeMy 00pa30BaHHUIO,
npotokoi 3/21 or 27.09.2021 r.)

CocraBurenb: Banosa M.H.

Y4eOHUKY:
[Teppiukun Y. M., I'yrhuk E. M., Banos A. U, Iletpoa M. A.

HanmenoBanne: dusmka. 7-9 xi.,
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Pabouas mporpamma mo ¢usuke pa3paboTaHa Ha OCHOBAaHUHM (PeIepalbHOTO TOCYIapPCTBEHHOTO
00pa3oBaTeNbHOIO CTAaHJIApTa OCHOBHOTO OOIIEro o0Opa3oBaHUsS; OCHOBHOW 00pa3oBaTelbHOU
nporpamMMmbl OcHOBHOTo obmiero o6paszoBanus ['BOY COIIl c. Kamennsiii bpox, a taxke ¢ yuérom
nporpaMMbl  BociutaHus W KoHuenumum mpenopaBaHus ydyeOHoro nmnpenmera «®Pusumka» B
00pa3oBaTeNbHBIX OpraHu3aLusax Poccuiickoit denepanuu, peanusyromux OCHOBHBIE
ob1meoOpa3oBatenbHble IporpaMMbl.  OOGpa30BaTENbHBIA MPOLIECC OCYLIECTBISETCS B COOTBETCTBUM C
nepeyHeM Y4eOHHKOB, BXOAAIMX B (enepanbHbiii mepedeHb. CHucok (mepedeHb) Y4eOHHKOB,
UCHOJb3YyEeMBIX B HOBBIM Y4eOHOM TOJy, €XKEroJHO YTBEpXKAAeTCs MPHKa3oM JUpPEKTopa
00pa3oBaTeNbHON OPTaHU3AIHH.

Conepxanue IlporpamMbel  HampaBieHO Ha  (OPMHUPOBAHUE  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH YYallIMXCS W OpPTaHU3alMI0 M3y4eHHs (PU3MKH Ha JesITeIbHOCTHOM OocHOBe B Helt
YYHUTBIBAIOTCS BO3MOXKHOCTH TmpeaMera B peanusaruu TpeboBannii @PI'OC OOO k miaHupyeMbIM
JUYHOCTHBIM M METallPpeIMETHBIM pe3yJbTaTaM OOYYEHMs, a TaKKE MEXKIPEIMETHBIE CBS3U
€CTECTBEHHO-HAayYHbIX YUE€OHbBIX IIPEIMETOB Ha yPOBHE OCHOBHOI'O 00ILEro 00pa3oBaHHUs.

B nporpamme onpenenstoTcss OCHOBHBIC LM HM3ydeHHs (M3UKH Ha YpPOBHE OCHOBHOTO
obmiero o0pa3oBaHusA, IJJAHUPYEMblEe pE3yJIbTaTbl OCBOCHMsS Kypca (DU3HMKH: JIMYHOCTHBIE,
MeTanpeIMETHbIE, PEAMETHBIE (Ha 6a30BOM yPOBHE)

IIporpamma ycraHaBiIMBaeT paclpelesieHue y4eOHOro marepuana 1o rojaM ooOydeHus (1o
KJlaccaM), IpeuiaraeT MPUMEPHYIO IOCJIEI0BAaTEIbHOCTh U3YYEHHUS] TE€M, OCHOBAaHHYIO Ha JIOTHKE
pa3sBUTHs TNPEIMETHOIO COAEp)KaHUS U Y4€Te BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, a Takke
[IPUMEPHOE TEMAaTHYECKOE IUIAHUPOBAHME C YKa3aHMEM KOJIMYECTBA YAaCcOB HA H3YYEHHUE KaxaOu
TEMbl M TPUMEPHOM XapaKTePUCTUKOM y4yeOHOH JesATEeIbHOCTH Y4alllUXCs, pealu3yeMoi mpHu
U3Y4YEHUU ITUX TEM.

[IporpaMmMa MoeT OBbITh MCHOJIb30BaHA YUYMTEISIMU KaK OCHOBA ISl COCTaBJIEHUSI CBOMX PabOuMX
nporpamM. Ilpu paszpaGorke paGoueil mporpamMmbl B TEMaTHYECKOM IUIAHUPOBAHUM JOJKHBI OBITH
YUTEHBl BO3MOYKHOCTH HCIIOJIB30BAaHUS AIIEKTPOHHBIX (UM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SBJISIOIIMXCS Y4€OHO-METOANYECKMMU MaTepuaaMu (MyJIbTUMEIUIHbBIE POTrPaMMBbl, HJIEKTPOHHbIE
YU4eOHMKH W 3aJauyHUKH, OJCKTPOHHbIE OHOIMOTEKH, BHUPTyaJbHBIC JIA0OPATOPUHU, HWIPOBBIC
IIPOrpaMMbl, KOJJIEKIMH LUGPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOUIMX AUIAKTHYECKHE
Bo3moxkHOCTH MKT, comeprkanue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa3oBaHUU

[IpumepHass paboudas mporpaMMa HE CKOBBIBA€T TBOPYECKYIO HHHUIMATUBY Yy4yUTENeH u
IIPEIOCTABIIAET BO3MOXHOCTH JUISl  peaM3alliy  Pa3IUYHbIX METOAMYECKHX IOAXOJI0B K
MIPEToIaBaHUI0 (PU3HUKH NP YCIOBHM COXPAaHEHHsI 003aTelbHOM YacTu coJiepKaHus Kypca

OBIIAAXAPAKTEPUCTUKAYYEBHOI'OITPEJIMETA
«DOU3UKA»

Kypc ¢usnkn—cucreMmooOpa3yronuii 11 eCTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY
¢u3nyeckre 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB M SIBIECHUI, M3ydaeMbIX XHMMHEH, OuOOTHei,
acTpoHoMued u (usmyeckoit reorpadueit dusznka — 3TO MPEAMET, KOTOPHIA HE TOJBKO BHOCHUT
OCHOBHOH BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTHHY MHpa, HO U MpPEIOCTaBiIseT Haubosiee sCHbIE
oOpa31pl IPUMEHEHHUsI HAyYHOTO METO/1a TIO3HaHMSI, T € cr1oco0a MOIy4eHUsI JOCTOBEPHBIX 3HAHUH O
mupe. Hakonern, ¢usuka—-aTO mpeaMmer, KOTOPbI Hapsiy ¢ APYTUMH €CTECTBEHHO-HayYHBIMH
npeiMeTaMu JOJDKEH JaTh IIKOJbHUKaM IpejAcTaBieHHe 00 YBJIEKAaTEIbHOCTH HAyYHOTO
HCCIIEIOBAHMSI M PajJOCTU CaMOCTOSITENIBHOTO OTKPBITHS HOBOro 3HaHWsA. OfHa W3 IVIaBHBIX 3a]a4
¢uzmdeckoro oOpa3oBaHHS B CTPYKType oOmero oOpa3oBaHHsi COCTOUT B (POpMUpOBaAHUU
€CTECTBEHHO-HayYHOW TI'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM Macchl OOydarommxcs,
KOTOpBIE B JlajbHEeMIeM OyayT 3aHATHI B cCaMbIX pa3HOOOpa3HbIX cdepax AesrenbHocTd Ho He MeHee
BAXHOW 3a7auell sBISAETCS BBIABICHME M IIOArOTOBKA TAaJaHTIMBBIX MOJIOABIX JIIOAEH JUIS
MPOJOJKEHHUsT 00pa3oBaHUS M JalibHEHIIed npodecCHOHANbHOM JesTeNbHOCTH B  0o01acTu
€CTECTBEHHO-HAYYHbBIX MCCIEAOBAHUNM M CO3/1aHUM HOBBIX TexHOJoruil. CoriacHO NpPUHATOMY B
MEXIYHapOJAHOM cooOIIecTBe ompeaeneHuio, «EcTecTBeHHO-Hay4yHas TpaMOTHOCTb — 3TO
CIOCOOHOCTh YeNlOBeKa 3aHMMAaTh AKTUBHYIO TPAKIAHCKYIO MO3UIUIO 1O OOLIECTBEHHO 3HAYMMBIM
BOIIpOCaM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, W €ro TOTOBHOCTb HHTEPECOBAThHCS
€CTECTBEHHO-HAYYHBIMHU UJIEIMHU.

HayuHo rpaMOTHBII 4eT0BEK CTPEMUTCS] y4aCTBOBATh B apTyMEHTHUPOBAHHOM O0CYKJIEHUU TTPOOIIEM,
OTHOCSAIIMUXCS K ECTECTBEHHBIM HayKaM M TEXHOJOTHSAM, YTO TpeOyeT OT HEro CIeAYIOIINUX
KOMIIETEHTHOCTEMN:



—HAy4YHO OOBSCHSATH SIBICHUS,

—OIICHUBaTh U  TMOHUMAaTh  OCOOCHHOCTM  HAy4YHOTO MCCIEIOBaHUSA,

—HWHTEPIPETUPOBATH JAHHBIE U HCIIOIb30BaTh HAY4YHbIE JJOKA3aTEIbCTBA IS MTOTYUYECHUS
BBIBOJIOB

N3ydenue pu3mku ciocoOHO BHECTH pEIIAIOMINN BKIaA B pOpMUpPOBaHUE
€CTECTBEHHO-HAyYHOU I'PAaMOTHOCTH 00YYaIOIINXCSI.

LEJIN U3YUEHMA YUEBHOI'O ITPEJIMETA «®U3UKA»

Henmn wu3yueHuss (QU3MKKM HAa YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs OINPE/ICICHHI B
Konuenmuu mnpenogaBanus ydeOHoro mnpeamera «Dusmka» B 00pa3oBaTeIbHBIX OpraHU3ALUSIX
Poccuiickoit ~ ®Depepanuu, peanu3yOIIMX OCHOBHBIE  00mIe00pa3oBaTelbHBIE  POTPAMMBL,
yTBepkI€HHOM pemeHueM Komterun MunucteperBa mnpocsemenusi Poccuiickoit  ®Denepanuu,
npotokou ot 3 aexkabpst 20191 Ne [IK-4BH

Henu nzyuenust pusuku:

—IIpHOOpPETEeHNE WHTEpEca M CTPEMIICHUS] O0y4YaIONIMXCsl K HAYYHOMY H3YYEHUIO MPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJE IMO3HaHMA ©  (OPMHPOBAHUE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBICHUSIM;

—(opMupoBaHUEe HAYYHOIO MHPOBO33PEHUS KaK pe3yjbTaTa H3Y4YeHHs] OCHOB CTPOCHHUSA
MaTepud U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

—hopMupoBaHHe MPEACTaBICHUI 0 poiu GUNKHU JUI Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHil;

—pa3BUTHE MPEJCTaBICHUH O BO3MOXHBIX cepax Oyayuied npodeccHoHalbHONW AESTeNbHOCTH,
CBsI3aHHOW ¢ (pU3HMKOHM, MOATOTOBKA K JajbHEWUNIeMy OOy4eHHIO B 3TOM HampaBieHnu JlocTmkeHue
3THUX IeJIeil Ha YpOBHE OCHOBHOIO 00OLIero oOpa3oBaHUs OOECIEUMBAETCS PEIICHUEM CIEeIYHOIIUX
3ajau:

—IIpUOOpEeTeHNEe 3HAHUNH O JUCKPETHOM CTPOEHUM BELECTBA, O MEXAaHUYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—IIpUOOpETEHNE YMEHHUH OMMUCHIBaTh U OOBICHATH (PU3MUYECKHUE SBJICHHS C UCIOIb30BAHUEM
MOJyYECHHBIX 3HAHH;

—OCBOCHME METOJIOB pEUICHMs] MPOCTEHIIMX pacd€THBIX 3aJad C HCIOJIb30BaHUEM
(bU3NIECKUX MOJIETIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

—pa3BUTHE YMEHHI HaOJIONaTh MPHUPOTHBIC SBICHHS W BBIIOJIHATH OIBITHI, JTaOOpaTOpHBIC
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHMSI C UCITIOJIb30BAaHUEM N3MEPUTENILHBIX PHOOPOB;

—OCBOCHHE MIPUEMOB paboThI c uH(popmanyen (bu3znYecKoro
CoJIep KaHus, BKII0YassnH(POPMALIMIOOCOBPEMEHHBIXIOCTHKEHUAX (HU3UKH; aHAIU3 M KPUTHUYECKOE
OlLIEHUBaHKHE HHPOPMALINY;

—3HaKOMCTBO CO cdepamu MpoPeCcCUOHATBHONU NEATeIbHOCTH, CBSI3aHHBIMU C (PU3MKOH, U
COBPEMEHHBIMU TEXHOJIOTMSMHU, OCHOBAHHBIMHU Ha JOCTHXKEHHIX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O [IPEJIMETA «®U31UKA» B YYHEBHOM ITJTAHE

B cootserctBun ¢ ®I'OC OOO ¢usuka sBisgercss o0sA3aTeNbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOro oOmiero oOpazoBanusi JlaHHas mporpaMma MpeAycMaTpUBaeT H3yuyeHue (U3UKU Ha
6a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roga oOyueHus 1o 2 4 B Hesleno B 7 U § Kjjaccax M 1o 3 4 B
Hezemo B 9 kiacce B TemarnyeckoM MIaHUpPOBAaHUM A 7 U § KJIAcCOB IPEIIOJIaraeTcsl pe3epB
BPEMEHM, KOTOPBI YYMTENIb MOXET HCIIOJIB30BaTh II0 CBOEMY YCMOTpEHHIO, a B 9kiacce—
MTOBTOPUTENILHO-0000IIAIOINI MOAYIIb.

Conep:kanue y4eOHOI0 nmpeamera

7 knace
Pa3znen 1. ®usuka u €€ posab B NO3HAHUN OKPYKAIOIIETO MUpa
®usuka — Hayka o npupoae ABienuss npupoasl (MC1) ®usnueckue SBICHHS: MEXaHHYECKHE,

TEIJIOBBIE, PJIEKTPUYECKHUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE

dusnueckue BeTMInHb 3Mepenne pu3nuecknx BeTnIuH

duznyeckue mpudbopsl [lorpemrHocts n3MepeHnit MexayHapoaHasi CUCTEMa eIMHULL

Kak ¢wusuka u apyrue ectecTBeHHbIE HAYKH U3Y4alOT MPUPOay ECTeCTBEHHOHAYUHBIN METO/I TTO3HAHUS:
HaOto/IeHNe, TOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABMIKEHHE THUIOTE3, SKCIEPUMEHT IO TPOBEPKE
TUNoTe3, 00BsICHEHNE Ha0II01aeMoT0 siBJieHns Onrcanue GU3NIeCKUX SBICHHUHN C ITOMOIIBIO0 MOJIEeH



JleMoHCTpanuu

1 MexaHnnueckue, TEIIOBbIE, TEKTPUIECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS

2 ®usnyeckue MpuOOPHI U MPOLIEAYpa MPSMBIX U3MEPEHH aHATOTOBBIM B IU(PPOBBIM MTPHOOPOM
JlabopaTopHbie pabOTHI U OIIBITHI

1 OnpeneneHue MEHbI NEJICHHS MIKATbI U3MEPUTEIILHOTO Tprudopa

2 N3mepenue pacCTOIHUN

3 U3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea

4 OnpeneneHue pa3MepoB MAJIbIX T

5.M3mepenue Temneparypsl py MOMOIIH KUJKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPbI

6 IlpoBeneHue wuccienoBaHUs [0 MNPOBEPKE T'MIOTE3bl: JAJIbHOCTh IMOJETA IHAPUKA, ITYIIEHHOI'O
TOPU30HTAILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA ITyCKa

Paszpnen 2. [lepBoHauanbHble CBEACHUS O CTPOCHUH BEIIECTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl ONbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEILIECTBA

JIBrxenue wacTtul, BemecTBa CBs3b CKOPOCTH JBWKEHHUS YacTHI[ C TemiepaTrypoil bpoyHoBckoe
neuxkenue, Auddys3us BzanmoaeiicTBue yacTull BellecTBa: NPUTHKEHUE U OTTATKUBAHUE

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, >KHAKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) Tel
B3auMocBA3p  MexJy CBOWCTBAaMHM BEIIECTB B  PAa3HbIX arperaTHbIX COCTOSHUAX H  MX
ATOMHOMOJIEKYJISIPHBIM cTpoeHreM OCOOEHHOCTH arperaTHhIX COCTOSTHUI BOJIbI

JlemoHcTpanuu

1 HaGnronenne GpOoyHOBCKOTO JIBUXKEHUS

2 Habmonenue nuddysuu

3 HaGnronieHue sBJIeHUM, OOBSICHSIIOMUXCS MTPUTSHKEHUEM WIIH OTTAJIKUBAHUEM YaCTHUIl BEIIECTBA
JlabopaTopHbie pabOThI U OIBITHI

1 OueHka fuameTpa aToMa METOJIOM PsiI0B (C UcTionb3oBaHUEM (hoTorpaduii)

2 OmnbITHI IO HAOMIOICHUIO TEIIOBOTO PACHIMPEHUs T'a30B

3 OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

Pazpnen 3. JIBu>keHne U B3auMOJEICTBUE TEN

Mexanunueckoe aBuxeHue PaBHOoMepHoe u HepaBHOMepHOe nBWKeHHe CkopocTh CpemHsisi CKOPOCTh
[P HEPABHOMEPHOM JBUKEHUU Pacu€T myTu U BpeMeHH JIBUIKEHUS

SBnenue nHepuuu 3akoH MHepIUMU B3anuMoseiicTBrue Ten Kak MpUYMHA U3MEHEHHS] CKOPOCTH JIBHXKCHHS
Ten Macca kak Mepa uHepTHocTu Tena [lmoTHocTh BemectBa CBSA3h IUIOTHOCTH C KOJUYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA

Cuia kak xapakTepucTuka B3aumojaeicTBusi Ten Cuiia ynpyroctd W 3akoH ['yka M3mepeHue cuiibl ¢
MOMOIIBI0 TUHAMOMETpa SIBJieHHE TATOTeHMUsI U cuia TspkecTd Cuia TSHKECTH Ha JPYrux IUlaHeTax
(MC) Bec tena HeBecomocth CnoskeHHe CHII, HAIPaBJIEHHBIX MO OJHOM mpsiMoil PaBHOAeiCTBYIOIAs
cwi1 Cuna tpenust Tpenue ckonbxeHus U TpeHue nokosi Tpenue B npupoje u texuuke (MC)
JleMoHCTpanuu

1 HabGaroneHre MexaHMYeCKOro ABMIKEHHS Tea

2 M3mepeHune CKOpOCTH MPSAMOIMHEHHOTO ABUKEHUS

3 HaGmroieHue siBJIeHUSI HHEPLIUU

4 HaGnrofeHne M3MEHEeHUs CKOPOCTH MPU B3aUMOICHCTBUU TeI

5 CpaBHEHHE Macc MO0 B3aUMOJICHCTBHIO TEI

6 CrokeHue cuJjl, HapaBJIEHHBIX 110 OJHOU MPSAMOI

JlabopaTopubie pabOThI U ONBITHI

1 Omnpenenenne CKOPOCTH PaBHOMEPHOIO ABMXKEHUs (IIapUKa B KUIKOCTH, MOJIETU DJIEKTPUUECKOTrO
aBTOMOOWJIA U T 11 )

2 OmnpeneneHue cpeHe CKOPOCTU CKOJIbKEHUS OpyCcKa U MIAPHKa M0 HAKIOHHON TUIOCKOCTH

3 OnpeneneHue MIOTHOCTH TBEPIOTO TeJla

4 OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (nedopMaiiuu) IpyKUHBI OT MPHUIOKEHHON
CHITBI

5 OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIbI TPEHMsI CKOJIbKEHHUS OT Beca Tella M XapakTepa
CONPUKACAIOIIMNXCS TOBEPXHOCTEN

Paznen 4. JlaBnenue TBEPABIX TEN, )KUJIKOCTEN U Ta30B

Hasnenue CriocoObl yMEHBIIICHUS W YBETTUUYEHUs NaBieHus [laBnenue raza 3aBUCUMOCTD JIaBJICHUS raza
oT o0béma, Temmeparypsl llepemaua naBieHHs] TBEPIBIMH TellaMH, XUIAKOCTSIMH M Ta3aMu 3aKOH



[Mackans  [lHeBMaTWyeckMe  MAamMHBI  3aBHCHUMOCTH  JABJICHHUSI  KHJAKOCTH OT  TJIYOWHBI
IMuapocraTudeckuii mapagokc CooOmiaronuecs cocyasl [ napapnrndeckue MexaHu3Mbl

Atmocdepa 3emnn u atmocdepHoe naienue [IpuunHbI cyniecTBOBaHHS BO3AYIIHOW 000I0YKH 3eMIIH
Onpir Toppuuennu U3mepenune atmochepHOro AaBieHUS 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT
BBICOTHI HaJ ypoBHEM Mops [TpuGops! aist u3mepeHus aTMOc(hEpHOTo JaBIICHUS

JleiicTBHE KHUAKOCTU M ra3za Ha MOTpy>KEHHOE B HUX Telo BeiTankuBaromas (apxumenoBa) cuia 3akoH
Apxumena IlnaBanue Ten BoznyxomnaBanue

JeMoHcTpauuun

1 3aBucuMOCTb JaBieHUs ra3a OT TEMIIEPATYpPhI

2 Ilepenaya 1aBieHUS )KUIKOCTBIO U Ta30M

3 Coobmaromuecs: Cocy bl

4 I'mapaBiIMYECKUil Ipecc

5 [IposiBnenue neiicTBUg aTMOC(HEPHOTO AaBICHHS

6 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPY>KEHHOM YaCTH Tela U IIOTHOCTHU KHUJIKOCTH

"7 PaBEeHCTBO BBITAJIKUBAIOLLIEH CHJIBI BECY BBITECHEHHOW KUJIKOCTH

7 VYcioBue IIaBaHMWS TeN: IUIABAHUE WIM TOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOLICHUS
IJIOTHOCTEHN TE€JIa U KUJKOCTH

JlaGopaTopHbie pabOThI U OTIBITHI

1 UccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHON B )KUIKOCTh YaCTH Tela

2 OnpeneneHue BHITAIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH HA TEJO, MOIPYKEHHOE B )KUJIKOCTb

3 [IpoBepka HE3aBUCUMOCTH BBITAJKUBAIONIEH CHJIBI, IEUCTBYIOIIEH HA TEJIO B JKHAKOCTH, OT MAacChl
Tena

4 OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIbI, JACUCTBYIOUIEM Ha Telo B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH Te€Ja U OT IJIOTHOCTH KHUAKOCTH

5 KoncTtpyupoBaHnue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKHU U ONIPEICIICHUE €€ IPY30I10AbEMHOCTH
Pazgen 5. PaGora n MomHOCTh. DHEprus

Mexannueckas pabota MoIHOCTb

[IpocTeie MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs! TUNIOCKOCTh [IpaBuiio paBHOBecus priyara [Ipumenenue
MpaBujia paBHOBECHS pblyara K OJIoKy «3osoroe mpaBmio» MmexaHuku KIIJ[ mpocTeix MexaHuU3MOB
[IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE

Mexannyeckas osHeprus KunHerndeckas W noTeHIManbHas dHeprus lIpeBpamenune omHoro Buaa
MEXaHUYECKOM PHEPruu B Apyro 3aKOH COXPAHEHHUS SHEPTUU B MEXAHHUKE

JlemoHCTpanuu

1 TIpumepbl NPOCTHIX MEXAHU3MOB

JlabopaTopnbie pabOTHI U ONBITHI

1 Ompenenenue pabOThl CUIIBI TPEHHUs NPU PABHOMEPHOM JIBM)KEHHUHM Teja MO TOPU30HTAIbHOM
ITOBEPXHOCTHU

2 UccnenoBanue ycinouid paBHoBecHs poiuara 3 M3mepenune KI1/I HakIOHHON IIIOCKOCTH

4 N3yueHue 3aKk0OHa COXpAaHEHHUSI MEXaHUYECKOW SHEPTUU

8 knace

Pa3nen 6. Tennossle sBIEHUS

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKONH TEOpUHU CTpOEHMs BellecTBa Macca U pa3mepbl
aTOMOB M MoJeKysl ONbITbI, NOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS MOJEKYJISIPHO-KMHETHUECKON
TEOPUH

Mogenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOro cocTosiHMi BemecTBa Kpucrammnueckue n amopdHbIe
Tena OObsICHEHHE CBOICTB ra3oB, JKUJIKOCTEM M TBEPABIX TENl Ha OCHOBE IMOJIOKEHHH MOJIEKYISIPHO-
KMHeTH4Yeckol Teopun CMauyMBaHNe U KallWJUISIPHBIE sIBJIEHUS TenaoBoe paclIMpeHne U CKaTue
TemmepaTtypa CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TETUIOBOI'O JBHKEHHUSI YACTHUIL

Buytpennsas sHeprusi CrocoObl M3MEHEHHUs BHYTPEHHEW SHEPruM: TeIUIonepenadya M COBEpLICHUE
paboTel Buipl Teronepenayn: TEMIONPOBOHOCTh, KOHBEKLINS, U3TyUCHHE

KonnyectBo TemnoTel YienbHas TEMIO0EMKOCTh BellecTBa TemmooOMeH W TEIIOBOE paBHOBECHE
VYpaBHenue TeruioBoro Oamanca [lnaBneHue W oTBepAEBaHHME KPUCTAIUIMYECKHX BEIIECTB Y IeIbHas
TeruioTa 1uiaBieHus [lapoodpasoBanue u konaeHcauus Mcenapenune (MC) Kunenue Y nenbHas TerioTa
napooOpa3zoBaHus 3aBUCHMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTOo JaBIeHUS

Brnaxxnocts Bo3yxa

DHeprus TomuBa Y ieJbHasi TeMa0Ta CrOpaHus



[Mpuanmme! paboTs! TermnoBbix apurateneit KIIJ[ remmosoro npuratens TernoBble IBUTATETH U 3alUTa
okpyxatomei cpeast (MC)

3aKOH COXpaHEHMsI U ITPEBPALLEHUS SHEPTUHU B TEIUIOBBIX Ipoueccax (MC)

JeMoHcTpauuun

1 HaGmrorenrne OpOyHOBCKOTO JIBHKEHUS

2 Habmonenne nuddysuu

3 HaOnroieHue sBJICHUIM CMauMBaHUs U KallWIISIPHBIX SIBICHUN

4 HaGnrofeHue TEIioBOTro paclIupeHus Tel

5 3MmeHeHue JaBiieHus ra3a Mpyu U3MEHEHUH 00bhEMA MTPU HATPEBAHUH WJIH OXJIAXKICHUN

6 IIpaBusa u3MepeHus TEMIIEPATYPHI

7 Buasl Tenonepenayn

8 OxutaxieHue mpu COBEPIICHUHN PaOOThI

9 HarpeBanue npu COBEpLICHUN PAOOThHI BHEITHUMH CUIIAMHU

10 CpaBHEHUE TEIUTOEMKOCTEHN pa3IMUHbIX BEIIECTB

11 HaGnronenue kuneHus

12 HabnroaeHue nocTossHCTBA TEMIIEPaTyphl MPH IIaBJICHUH

13 Mopenu TeraoBbIX JBUTATENICH

JlabopaTopHbie pabOThI U OIBITHI

1 OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHUS

2 OnbITHI IO BRIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIM caxapa

3 OnbITHI O HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH 1 TBEPBIX TEI

4 OmnpeneneHue NaBJIeHUs BO3AyXa B OaJlJIOHE MINPUIIA

5 OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABIICHUS BO3JyXa OT €ro o0bEéMa W HArpeBaHUS WU
OXJIAXKICHUS

6 IIpoBepka THIOTE3bl JIMHEHHON 3aBHCHMOCTH JJIMHBI CTOJIOMKA >XHUAKOCTH B TEPMOMETPHUYECKOU
TpyOKe OT TeMIepaTypbl

7 Habmronenwe W3MEHEHWS BHYTPEHHEW SHEPTHHM Teja B pe3ylbTaTe TeIulonepeaadyd u padoThI
BHEILIHUX CUJI

8 MccrienoBanue sIBIICHUS TETUIOOOMEHA IMPU CMEIIIMBAHUN XOJIOIHOU U TOPSUYECH BOJIBI

9 OnmnpeneneHue KOJIUYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOM TMpH TEMJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITUHAPOM

10 Onpenenenvie yaenabHOU TEMJIOEMKOCTH BELIECTBA

11 MccnenoBanue nporuecca UCIapeHust

12 Onpenenenrie OTHOCUTENBHON BIIAXKHOCTH BO3AyXa

13 Omnpenenennie yaenbHOM TEIUIOTHI TIJIABJICHUS JIbIa

Pazgen 7. DnexTtpuueckue U MarHUTHBIE SBJICHUS

Onektpuzaiusi Ten J(Ba popa sieKTpUUecKHX 3apsiioB B3aumojeilcTBue 3apsHKEHHBIX Tel 3aKOH
Kynona (3aBHCHUMOCTB CHJIBI B3aUMOJEUCTBHUS 3apsKEHHBIX TEN OT BEIMYMHBI 3apsSIOB M PACCTOSHUS
MEX/1y TeJIaMu)

Dnektpuueckoe noje Hanpssk€HHOCTD 35ekTpuyeckoro noiist [IpuHIun cynepno3uuun 3J1eKTPUYECKUX
noJieit (Ha KaueCTBEHHOM YPOBHE)

Hocutenu »snekTpuueckux 3apsigoB ODIEMEHTapHBIM siekTpuueckuit 3apsn CrpoeHue artoma
[IpoBOTHUKY U AUDIIEKTPUKHU

3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

DNEeKTPUYECKU TOK YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOrO0 TOKa VICTOUYHMKU TOCTOSHHOTO TOKa
JleicTBHsI DNMEKTPUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE, MArHUTHOE) OJEKTPUYECKHH TOK B
KHUIKOCTSIX M razax

Onektpuueckas nenb Cua Toka JnekTpuyeckoe HanpsbkeHrne ConpoTHUBIIEHUE IPOBOJHUKA Y A€IBHOE
CONMpoTHUBJIEHHE BemecTBa 3akoH Oma mig ydactka nenu [lociemoBatenbHOoe W mapajuiesbHOE
COEIMHEHHE MPOBOJHUKOB

PaGora u MomHOCTh anekTpuyeckoro Toka 3akoH JDxoyns— JleHna OnexkTpuueckue LENud U
MOTPEOUTENH dNEKTPUUECKOM Heprun B 0bITy KopoTkoe 3aMbikaHue

[TocrossuHbie MarHuThHl B3anmoaeiicTBHE MOCTOSTHHBIX MAarHUTOB MarHutHoe moJjie MarHuTHoe mose
3emiM U €ro 3HaueHue A ku3Hu Ha 3emiie OnbiT DpcTeaa MarHuTHOE MoJie 3JIEKTPUYECKOIO TOKa
[IpuMeHeHne SJIEKTPOMArHUTOB B TEeXHUKE JIeHCTBHME MAarHUTHOTO TOJISI HA TMPOBOJAHUK C TOKOM
DNeKTpoABUTaTeNIb OCTOSHHOrO Toka Vcnonb3oBaHue SneKTpoABUTaTeNed B TEXHUYECKHUX
YCTPOWCTBAX W HA TPAHCIIOPTE.



Oneitel ®apanesa SBnenue snexkTpoMarHuTHOM wuHAYKUMM IIpaBwiio JleHna OnekTporeHepaTop
CrocoObl TOJTyYEHHUs AIEKTPUUYECKON SHEPTHH DJIEKTPOCTAHIIMKM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUU

JeMoHcTpauuun

1 DnexTpuzanus Ten

2 JIBa po/ia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSyKEHHBIX TEIl

3 YcTpoiCTBO U AEMCTBHE IEKTPOCKONA

4 DnekTpocTaTuyecKasi HHIYKIUS

5 3aKOH COXpaHEHHUsI IEKTPUUECKUX 3apsJI0B

6 IIpOBOIHUKH U TUDJICKTPUKHU

7 MonenupoBaHHUe CUIIOBBIX JIMHUHI 3JIEKTPUYECKOTO OIS

8 VICTOYHHMKH ITOCTOSHHOI'O TOKA

9 [eticTBus 35ekTpudeckoro Toka 10 DneKTpudeckuii TOK B )KUIKOCTH

11 T"a30BbIi1 pa3psin

12 U3mepenue cuiibl TOKa aMIepMeTpoM

13 M3mepeHue aIeKTpUueCcKOro HanpsHKeHUs BOJIbTMETPOM

14 Peocrtar 1 Mara3uH CONpOTUBIICHUN

15 B3zaumoencTBie MOCTOSHHBIX MAarHUTOB

16 MopaenupoBaHrue HEBO3MOKHOCTH PA3CJICHHS MOTI0COB MarHuTa

17 MonenupoBaHue MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB

18 OmbIT OpcTena

19 MarnuTHO€ noje Toka JIeKTPOMAarHuT

20 JleiicTBME€ MarHUTHOTI'O TOJISl HA IPOBOJHUK C TOKOM

21 DnekTpoaBUTaTeNlb NOCTOSIHHOIO TOKa

22 UccnenoBaHue sIBIEHUS 3JIEKTPOMArHUTHON WHIYKITUH.

23 Onsbitel Dapanes

24 3aBUCUMOCTb HAIPaBJIECHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHUS

25 DnekTporeHepaTop NOCTOSSHHOTO TOKa

JlaboparopHbie padOThI U OTIBITHI

1 OmnbITHl IO HAOJIOICHUIO ANIEKTPU3ALINY TNl MHAYKIHMEH U IPU COMPUKOCHOBEHHUH

2 UccnenoBanue neHCTBUS SJIEKTPUUYECKOTO MO HA MPOBOAHUKU U JTUAICKTPUKU

3 COopka u nmpoBepKa paboThI MEKTPUUECKOMN IIEMH MTOCTOSTHHOTO TOKa

4 VIzamepeHnue 1 peryupoBaHUe CUIIbI TOKa

5 V3MepeHue u peryanpoBaHue HANPSKEHUS

6.MccrnenoBanre 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PEe3UCTOpa U
HaIpsKEHUS Ha PE3UCTOPE

7.01BITHI, NEMOHCTPUPYIOIIUE 3aBUCHMOCTH JJIEKTPHUYECKOTO COMPOTUBICHUS MPOBOJIHUKA OT €ro
JUITMHBI, TUIOLIAAN TOTIEPEYHOr0 CEUeHUs U MaTepuana

8.IIpoBepka mpaBua CIOKEHUS HAMIPSKEHUHN TIPH MOCIIET0BATEILHOM COSTMHEHUH IBYX PE3UCTOPOB
9.1IpoBepka npaBuia AJisg CUIIbI TOKA MPU MapaIeIbHOM COEIMHEHUH PE3UCTOPOB

10 Onpenenenrie paboTHI AIEKTPHUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP

11 Onpenenenrie MOLITHOCTH 3JIEKTPUUYECKOTO TOKA,

BBIJIETISIEMOM Ha PE3UCTOPE

12 UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UIIYIIETO Yepe3 JaMIIOUKY, OT HAapsLKEHHUS Ha Heil

13 Onpenenenne KII1/] narpesarens

14 MccrnenoBanne MAarHUTHOTO B3aMMOICHCTBUS IIOCTOSIHHBIX MarHUTOB

15 N3yuenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPU MX 00BETMHEHUN U Pa3IeiICHIN

16 UccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIKY

17.01BIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJIECTBUS KATYIIKH C TOKOM M MarHuta OT
CUJIBbI TOKA W HAIlpaBJICHUS TOKA B KATYIIKE

18 M3y4yenue nelcTBUS MAarHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM

19 KoncTpynpoBaHue u u3y4eHue paboThl JIEKTPOIBUTATENS

20 Usmepenue KII/] anexTpoaBUraTeabHOM YCTaHOBKH

21.00bITBI IO MCCIIEIOBAHUIO SIBIICHUS SJEKTPOMArHUTHOW MHAYKLIMH: HCCIEIOBAaHUE HW3MEHEHU
3HAYCHHS ¥ HATPABJICHHS] HHIYKIIHOHHOTO TOKa

9 kjaacc



Paznen 8. Mexanuueckue siBIeHUs

Mexannueckoe nBrkeHne MarepuanbHas Touka Cuctema oTrcuéra OTHOCUTENIBHOCTh MEXaHUYECKOIO
IBIKEHUs PaBHOMepHOE NpsAMOJIMHEHOE ABMKeHHE HepaBHOMEpHOE NPSAMOIMHEWMHOE IBUXKCHHUE
CpenHsis 1 MTHOBEHHAsi CKOPOCTh TeJIa TPU HEPABHOMEPHOM JBUKEHUH

Yckopenue PaBHOyckopeHHOE TIpsIMOJTHHEHHOE BIKeHUue CBoOoaHOE ajenrne OnbiThl ["anumnes
PaBHomepHoe aBmkeHue mo okpyxkHoctu Ilepuon u wacrora oOpamenus JluneliHas u yrioBas
ckopocTH LleHTpocTpeMUTENBHOE YCKOPEHUE

[Tepsriii 3akon Hprorona Bropoit 3akon Herotona Tpetuit 3akoH Herotona I[lpuniun cyneprno3uuuu
cuIl

Cuia ynpyroctu 3akoH ['yka Cuiia TpeHMs: cuila TPEHUs CKOJIBXEHUs, CHJIA TPEHUs IOKOs, Jpyrue
BUJIbI TPEHUSI

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHHUS YCKOpeHHe CBOOOAHOro majeHus JIBI>KeHue IUIaHeT
Bokpyr Connua (MC)

[lepBas kocmuueckast CkopocTb HeBecoMOCTh U neperpy3ku

PaBHOBecue MarepuanpHOW TOYKH. AOCOMIOTHO TBEpPAOEe Teno PaBHoBecwe TBEPAOro Tema ¢
3aKpEIUIEHHON OChIO BpaieHuss MoMeHT cuibl LleHTp TsxecTn

Nmnynse tena. M3menenne ummynbca. MMmynbe cuiibl. 3aKOH COXpaHEHHUs MMITyJibca. PeakTuBHOE
newkenue (MC)

Mexanuueckass pabota ¥ MouIHOCTh. Pabora cui TsKecTH, ynpyroctd, TpeHuss CBs3b SHEpruu u
pabotel. IloTeHnuanbHas »Heprus Tena, MOJHSATOTO HAJ MOBEpPXHOCThIO 3emiu. [loTeHumambHas
sHeprus cxarod npyxuHsl Kunernueckas sHeprusi Teopema O KHHETHYECKOM O3HEpruu 3aKoH
COXpaHEHUsI MEXaHUYECKON YHEPTrun

JlemoHCTpanuu

1 HaGnroneHrne MexaHMYECKOTO JIBUYKEHUS Tella OTHOCUTENFHO Pa3HbIX TENl OTCUETa

2 CpaBHeHUE NyTeH U TPACKTOPUI JBMKEHMSI OJHOTO M TOTO K€ Tejda OTHOCUTEIbHO Pa3HbIX Tell
oTcyéra

3 U3mepeHue CKOpOCTU U YyCKOPEHUSI IPSMOJIMHEHHOTO JIBUYKEHUS

4 VccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS

5.Habumonenne ABM>XEHUS Tesa 0 OKPYKHOCTH

6.Habmonenne MexaHMYECKUX SBJICHMM, MPOUCXOIAMMX B cucteme orcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBIYKEHHH OTHOCUTENIFHO KaOMHETa (PH3UKH

7 3aBUCHUMOCTb YCKOPEHUS Te€la OT MAcCChl TeJla U ACHCTBYIOIIECH HAa HETO CUJIbI

8 HaGnronenue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TN

9 U3meHeHue Beca Tella IpU YCKOPEHHOM JBUKEHUHU

10 [Tepenava ummysbca Mpu B3aUMOICHCTBUH TEI

11 IIpeobpazoBaHust SHEPTUU IPU B3aUMOJICHCTBUY TeT

12 CoxpaHeHue UMITyJIbca IPU HEYNIPYTroM B3auMoaencTsun 18

13 CoxpaHeHue UMIynbca Ipu a0COIOTHO YIPYTOM B3aMMOAEHCTBUH

14 HabnroneHne peakTUBHOTO JIBHKEHUS

15 CoxpaHeHHe MeXaHMUYECKOW 3Hepruu npu cBoOogHoM majgeHun 16 CoxpaHeHHEe MeXaHMYeCKOU
SHEPTUH MPH JABMKEHUU Tella o] AeUCTBUEM IIPYKUHBI

JlaboparopHbie pabOThI U OTBITHI

1 KonctpyupoBaHue TpakTa Jid pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKEHHS IapuKa WM
TEJEKKH

2.0npeneneHue cpeaHed CKOPOCTH CKOJBKEHUS Opycka MM JBHKEHMs IIapuKa I10 HAKJIOHHOM
IJIOCKOCTH

3.0mpeneneHne yCKOpeHUs Tesa Mpu paBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM MIIOCKOCTH
4.VccrnenoBanue 3aBUCHUMOCTH IMyTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HayallbHOU
CKOpPOCTH

5 IlpoBepka THNOTE3bl: €CIU NPU PABHOYCKOPEHHOM [BM)KEHUM O€3 HayalbHOM CKOPOCTH MYyTH
OTHOCSITCS KaK psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHU OJIMHAKOBbI

6 NccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS

7 Onpenenenue kodddumreHTa TpeHus ckoibxenus § OnpeneneHne KECTKOCTH MPYKUHBI
9.0npenenenne pabOThl CHJIBI TPEHUS IpPU PABHOMEPHOM JIBWKEHHUU Teja MO TOPU30HTAIBHON
MTOBEPXHOCTHU

10 Onpenenennie paboThl CHIIBI YIIPYTOCTH MPHU NOABbEME Ipy3a C UCIOIb30BAHUEM HEMOABHKHOTO U
MTOABUKHOTO OJIOKOB



11 M3ydeHne 3aKk0Ha COXpAHEHUS SHEPTUU

Pasnen 9. Mexannueckue KOJIEOaHUS U BOJHEI

Konebarenbnoe nBumxenne OCHOBHBIE XapaKTEPUCTHKH KoJeOaHMii: MEpuoJ, 4acToTa, aMILTUTYAA
MareMaTuueckuii u py>KHHHBIA MasTHUKY [IpeBpalienne sHepruu npu KojieOaTeIbHOM JIBUKCHUN
3aryxaromue KoneOaHus BeiHyXIeHHble KoneOanus Pe3onanc Mexanudeckne BoiHbI CBoiicTBa
MexaHuueckux BoiH IlpomonbHble UM momepeyHble BOJHBI J[MMHA BOMHBI M CKOPOCTh €&
pacnpocTpaneHus MexaHndecKkue BOJHBI B TBEPIOM Teiie, ceiicMuueckue BosiHbl (MC)

3Byk ['poMKkoOCTh 3ByKa u BeicoTa ToHa OTpaxenue 3Byka MH(]pa3Byk U ynbTpa3ByK

JlemoHCTpanuu

1 Habmronenue koneGaHuil Tl Mo 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH

2 HaGnronenue kosnebaHui rpy3a Ha HUTH U Ha npyxune 3 HabmioneHne BBIHYKIEHHBIX KOJICOaHUN U
pe3oHaHca

4 PacnipocTpaHeHM€e NPOJOJIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIH)

5 Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOThI

6 AKYCTHYECKHI1 pe30HaHC

JlabopaTopHbie pabOThI U OIBITHI

1 Onpenenenue yacToThl U IepHoOa KOJeOAaHUH MaTEMAaTUUECKOTO MasiTHUKA

2.0mnpeneneHue 4aCcTOThI U MepHOJa KoJeOaHU MPYKUHHOTO MasiTHUKA

3.HccnenoBanue 3aBUCUMOCTH MEPHOA KOJICOAHUH TIOABEIICHHOTO K HUTH T'Py3a OT JUTMHBI HUTH

4 VccnenoBanue 3aBUCUMOCTH MePHOJIa KOJICOaHH IPYKUHHOTO MasiTHUKA OT MacChl rpy3a
5.IIpoBepka He3aBUCUMOCTH Iepuo/ia KoneOaHuil rpy3a, HOJABEIIEHHOIO K HUTH, OT Macchl Ipy3a

6 OmbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpHUOAa KOJICOaHWM MPYKUHHOTO MAasTHHKA OT MAacCChl
rpy3a U xKECTKOCTHU IIPYKUHBI

7 U3mepenue ycKopeHust CBOOOTHOTO MaJIeHHS

Paznen 10. DnekTpoMarHuTHOE NOJIE U 3JIEKTPOMArHUTHBIE BOJIHbI

DNEKTPOMarHuTHOE TMoJe DJIEeKTPOMarHUTHBbIE BOJHBI CBOiCTBa 3eKTpoMarHUTHBIX BonH Illkana
AJIEKTPOMAarHUTHBIX BOJIH Vcnonab30BaHNE 371€KTPOMarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
DnexTpoMaruuTHas npupoja cBeta CkopocTh cBeTa BoaHOBEIE cBOliCTBa cBETa

JlemoHCTpanuu

1 CBolicTBa 37€KTPOMArHUTHBIX BOJIH

2 BonnoBble cBoiicTBa cBeta JlabopaTopHble paOOTHI U OIIBITHI

1. [IpssmonuHEitHOE pacpocTpaHeHHE CBETA.

. OTpaxkenue cpera.

. Ilony4yenune n3o0paxeHnit B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

. [Ipenomiienune cpera.

. OnTH4ecKkuii CBETOBOI.

. XoJ1 nydeil B coduparouieit JuH3e.

. X0z Jlydel B pacCEUBAIOLICH JIMH3E.

. [Tony4yenune n300pakeHUt ¢ TOMOIIBIO JIMH3.

9. Ilpuniun aeicTBus GoToanmnapaTa, MUKPOCKOIA U TEIECKOIa.

10. Mogens riasa.

11. Paznoxenue 0enoro cBeTa B CIEKTP.

12. Tlomy4yeHue 6€10T0 CBETA MPU CIOKEHUU CBETA PA3HBIX IIBETOB.

1 V3yueHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIJIBHOTO Tesle(oHa

Paznen 11. CBeToBbI€e sIBIEHUS

JIyueBas mozens cBeta Mctounuku cera [IpsMmonnnelinoe pacripocTpaneHue cBeta 3artMeHus ConHua
n JIynsr Otpaxkenue ceta [lmockoe 3epkaiio 3aKk0H OTpaXeHUs CBETa

IIpenomsienne cBera. 3akoH mpeiaoMieHHs cBeTa. llogHoe BHYTpEeHHEE OTpakK€HUE CBETa.
Hcnonb30BaHre MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xop myueit B mun3e. OnTHueckas cuctema ¢oroanmnapara, MUKpockona u teneckona (MC). I'na3
KaK OITUYecKas cucreMa. bin3opykocTs U 1adbHO30PKOCTbD.

Paznoxenue Genoro ceeta B criekTp. OnbiTel HploToHa. CriojkeHHe CrieKTpaibHBIX I[BETOB. Jlucnepcus
CBeTa.

JleMoHCTpanuu

JlabopaTopubie pabOTHI U OIBITHI

1. MccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrja MaJeHusl.

2. U3y4yeHnue xapakTepuCTHK N300pakeHUsI ITpeIMETa B INIOCKOM 3€pKaJle.

01N hn WD



3. UccnepoBanue 3aBUCUMOCTH YyIJla MPEJIOMJICHUSI CBETOBOIO Jyda OT yrila HaJeHUsl Ha TPaHHIIE
«BO3JIYyX—CTEKJIIOM.

4. [Mony4eHue n300paxeHHU ¢ TOMOIIHIO COOUPAIOIIEH JIMH3HI.

5. Onpenenenrie GOKYCHOTO PACCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.

6. OTBITHI IO PA3IOKEHHUIO OEIOT0 CBETa B CHEKTP.

7. OnBITHI IO BOCTIIPUSATHUIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIBTPHI.

Pazgen 12. KBanToBble siBIeHUS

Omnsitel Pesepdopna u mnanerapHas mojens atoMa. Mogens atoMa bopa. Vcnyckanue u norsiouieHue
ceera aroMoM. KBaHTHI. JIMHEWYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Asba, OeTa u ramma uzinydenus. CtpoeHue aToMHOro siipa. Hykinonnas mozens
aTOMHOTO siapa. M30Tonsl.

PannoakTtuBHbIe peBparienus. [lepuos monypacmnana aTOMHBIX sAep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MACCOBOTO UHMCEN. DHEPrusi CBSI3M aTOMHBIX
snep. CBsizb Macchl U SHepruu. Peakiun cunresa u nenenus saep. Mcrounnku suepruu ConHia u 3B€371
(MO).

Anepnast sHepreTuka. JIeCTBUS paarOaKTUBHBIX U3TYyYeHUH Ha skuBbIe opranu3Mbl (MC).
JlemoHCTpanuu

1. CrexTphl U3NTy4EHUS U MOTJIOMICHHUS.

2. CHexTpbl pa3Iu4HbIX ra3oB.

3. CriekTp Boaopoa.

4. HaGnroenue TpekoB B kKamepe Buibcona.

5. Pabora cuéryrika HOHU3UPYIOMIUX U3ITYICHUN.

6.Peructpanus u3nydeHus: IPUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.

JlabopaTopHbie pabOThI U OIBITHI

1.HaGntoieHne CIIOMHBIX U IMHEWYAThIX CIIEKTPOB U3JTYUCHHUS.

1. UccnenoBanue TpEeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).

2. 3mepenue painoakTHBHOTO (OHA.

[ToBTOpUTENHEHO-0000IIAIOIINUN MOTYITH

[ToBTOPUTENEHO-0000IIAOIINKA ~ MOIYAb TMPEAHA3HAYCH I CHCTEMAaTH3aluu ©  000OmICHUS
MPEIMETHOTO COJEPXKAaHUSA U ONbITAa JEATEIbHOCTH, MPHUOOPETEHHOrO MpPHU HM3YUYEHUH BCErOo Kypca
¢bu3MKM, a Takke Ui MOArOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHy IO (U3UKE IS
oOyuaromuxcsi, BHIOPaBIINX 3TOT y4EOHBIN IPEIMET.

[Ipu M3ydeHUn TaHHOTO MOAYJSl PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI IEATEIILHOCTH, HA OCHOBE
KOTOPBIX OOECTeunBaeTCsl JTOCTHKEHUE MPEAMETHBIX U METalpeIMETHBIX IIAaHUPYEMBIX pPEe3ylbTaToOB
oOyueHusi, (GOpMUPYETCS €CTECTBEHHOHAay4YHasi TIpPaMOTHOCTb: OCBOCHHE HAay4YHbIX METOJIOB
WCCIIETOBAHUS SIBICHUN TIPUPOJBI U TEXHUKH, OBJIAJCHUE YMEHUSIMHU OOBSICHITH (PU3NUECKHE SBICHUS,
MIPUMEHSSI IOJTyYeHHbIE 3HAaHUSI, PEIIaTh 3aJ]a4H, B TOM YHCJIe KAaUeCTBEHHBIE U SKCTIEPUMEHTAIIbHBIC.
[IpyHUMNIHATBEHO JEATENBHOCTHBIM XapakTep MAAHHOTO paszfena peanu3yercs 3a CYET TOro, 4ro
ydamuecs: BBITIONHSAIOT 3aJlaHds, B KOTOPBIX MM TIpeajiaraeTcsi: Ha OCHOBE TMOJIYYCHHBIX 3HAHUH
pacrmo3HaBaTh U Hay49HO OOBACHATH (U3NYECKUE SBICHUS B OKPYXKAIOIIEH MPHUpO/e M MOBCEIHEBHOM
KU3HH;

UCIOJIb30BaTh HAYYHBIE METOMABI HCCIEeNOBaHUS (U3NYECKUX SIBICHUI, B TOM YHWCIE IS TPOBEPKHU
TUIIOTE3 U TIOJIYYCHUSI TEOPETUIECKUX BHIBOJIOB;

OOBSICHSTH Hay4HbIE OCHOBBI HauOoJiee BAKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTUYECKOTO WCIIOIB30BAHUS PA3IUYHBIX MCTOYHUKOB DHEPTrUM HAa OCHOBE 3aKOHA MpPEBpAIlCHUs U
COXpaHEHHUs BCEX M3BECTHBIX BUJIOB SHEPTUH.

Kaxnas w3 Tem naHHOro pasjena BKIIOYAET 3KCIEPUMEHTAIbHOE HCCieoBaHue 00001Iaronero
xapaktepa. Pa3gen 3aBepiaercs MpOBEIEHHUEM AHATHOCTUYECKOW M OIIEHOYHOW paboThl 3a Kypc
OCHOBHOM IIIKOJIBI.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A YYEBHOI'O ITPEJIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIIETI'O ObPA3OBAHUMA

Nzyuenne yueOHOro mnpeamera «Pu3nka» Ha YPOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUSA
JOJDKHO OOECIeurBaTh JOCTHKEHHE CISAYIONINX JHYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX
0o0pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBLIE PE3VYJIbTATHI

[TaTpuoTndeckoe BOCIUTaHHUE:

—IIpOsIBJICHUE MHTEepeca K MCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHMCKOHM (hru3nyeckoi



HayKH;
—IICHHOCTHOE OTHOIIICHUE K IOCTHKEHHUSIM POCCUMCKUX YUEHBIX (DU3UKOB.
['paxxnanckoen1yXOBHO-HPaBCTBEHHOEBOCITUTAHUE:

—TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJIEHHUU OOIIECTBEHHO- 3HAYUMBIX M ITHUYECKHUX
po0JIeM, CBA3aHHBIX ¢ TPAKTHYECKUM TPUMEHEHUEM JOCTHKCHUH (PU3UKH;

—OCO3HAHUE BAKHOCTH MOPAIBHO-ITHYECKUX TTPUHITUIIOB B ACATEIHBHOCTH YIEHOTO.

OCTETHYCCKOCBOCIINTAHNE:

—BOCTIPUATHEICTCTHUCCKUX KAaYeCTBOU3NUECKOMHAYKU: €€ TapMOHMYHOTO ITOCTPOCHUS,
CTPOrOoCTH, TOYHOCTH, JTAKOHUYHOCTH.

[{eHHOCTHHAYYHOT OTIO3HAHUS

—OCO3HaHUE I[IEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOTO HMHCTPYMEHTAa TO3HAHHS MHPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTHUM, BaXKHEW- 1€ COCTABJISIIONIECH KYJIbTYPBHI;

—Ppa3BUTHE HAYYHOU JTHO003HATEILHOCTH, MHTEPECa K UCCIEI0BATEIbCKOMN ACSITEIILHOCTH.

dopMupOBaHUE KYIbTYPHI 3I0POBbSI M SMOIIMOHAIBHOTO OJIArOIOJIYYHS:

—O0CO3HaHME IICHHOCTH 0€30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BOKHOCTH TpaBUJI OE€30MacHOTO IOBEICHHUSI Ha TPAHCIOPTE, HA JOpOTax, C JJICKTPUUYCCKUM H
TEIJIOBBIM 00OPYTIOBAHUEM B IOMAIIIHUX YCIOBUSX;

—chOpMHPOBAHHOCTh HaBbIKa PeQIICKCHHU, PU3HAHUE CBOETO MpaBa Ha OIMMOKY U TAKOTO Ke
rpaBa y JIpyroro 4eioBeka.

TpynoBoe BocnuTaHue:

—AaKTUBHOE Y4YacTHE B PEIICHUMH NPAaKTUYECKUX 3a7ay (B paMKax CeMbH, HIKOJbI, TOpoOja,
Kpasi) TEXHOJIOTUYECKOH M COLUAIbHOW HAIPaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIE U (DPU3HUYECKUX
3HAHUM;

—MWHTEPeC K MPAKTHYECKOMY U3YYEHUIO PoQeccuii, CBI3aHHBIX C (PU3HUKOI.

OKOJIOTM4E€CKOEBOCIIUTAaHUE:

—OpHUEeHTalusl Ha NpUMEHeHHe (U3MUECKUX 3HAHWUW Ui pemeHus 3aaad B o0nacTu
OKpPY’KaIOIllel Cpenbl, IUIAHWPOBAHMS IIOCTYNKOB M OLEHKM HMX BO3MOXKHBIX IIOCJIEICTBUN IS
OKpY>Karollen Cpeibl;

—O0CO3HaHHE III00ATBHOT0 XapaKTepa 3KOJOTHUECKUX MPOOIeM U IMyTeH UX PEeIICHHS.

Aparnranyst 00y4Jaromerocs K MU3MEHSIOMUMCS YCIOBUSAM COIIMATBLHON M TPUPOTHON CPEJIb:

—I0TPeOHOCTh BO B3aUMOJCMCTBUM MpPU  BBINOJIHEHUM HCCIEAOBAaHUI U  INPOEKTOB
(bu3nvecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

—TIOBBIILIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MIPAKTUUECKYIO EATEIbHOCTD;

—T0TpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (OpMYIMpPOBaTh HJEH,
MOHSTHS, TUIIOTE3bI O (PU3NUECKUX 0OBEKTAX U SIBICHUSAX;

—O0CO3HaHHUe JePUIHUTOB COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH B 00JacTH (U3UKY;

—IIJJAaHUPOBAaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

—CTpEMJIEHUE aHAIM3UPOBATh U BBIABIATH B3aMMOCBSI3U MPUPO/IbI, O0IIECTBA M SKOHOMHUKH, B
TOM YHCIIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;

—OIICHKa CBOMX JCUCTBHH € Y4E€TOM BIIMSIHUS Ha OKPYKAIOUIYIO Cpeny, BO3MOXKHBIX
IJ100aJBbHBIX TOCIIEICTBUM.

METAIIPEJJMETHBIE PE3VJIBTATEI

YHuBepcanbHbBIE I03HABATEIbHBIE IEUCTBUS. ba30BbIe JJOrMYECKNE NEHCTBHS:

—BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH O0BHEKTOB (SIBIICHUI);

—YyCTaHaBJIMBATh CYLIECTBEHHBIH MpPU3HAK KIACCU(PHUKALMHU, OCHOBAHMS JUIsl O00OOIIEHHS M
CpaBHEHWSI,

—BBIBJIATE 3aKOHOMEPHOCTH M MPOTHBOPEUYUS B paccMaTpuBaeMbIX (hakTax, JaHHBIX WU
HaOJIOACHUSX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHHSIM;

—BBIBJIATh PUYUHHO-CIECJICTBEHHbIE CBSI3M NpPU H3YYEHUH (U3NYECKUX SBICHUH U
MIPOIIECCOB; JeNIaTh BBIBOJBI C HCIIOJIb30BAaHUEM JCAYKTUBHBIX W HWHIYKTUBHBIX YMO3aKJIIOUYCHUH,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3IX (PU3NUECKUX BEIUYHH;

—CaMOCTOSTEJIbHO BBIOMpaTh CHOCO0 pemieHus yueOHOH (HU3MuecKkoil 3amaun (cpaBHEHUE
HECKOJIbKUX BapUaHTOB pELICHHs, BBHIOOp Hanbojee MOAXOMALIEr0 C Y4YETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUEB).



ba3oBrie ncciemoBaTenbCKue ASHCTBUS:

—MHCIOJB30BaTh BOMPOCH! KaK UCCIIEIOBATEILCKUIT MHCTPYMEHT MMO3HAHUS;

—TIPOBOJUTH TI0 CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY OTIBIT, HECIOXKHBIN (U3NYECKUit
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (PHU3UUECKOTO SBJICHHS;

—OIICHHBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAIMIO, TMOJYyYECHHYIO B XOJE
MCCJICI0BAHUS WIIH SKCIIEPUMEHTA,

—CaMOCTOATEILHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO PE3ysbTaTaM IPOBEIEHHOTO
HaOJII0ICHUs, OIIbITA, UCCIIEIOBAHMSI,;

—TPOTHO3UPOBATh BO3MOXHOE JajibHEWIee pa3BUTHE (U3UYECKHUX IIPOILIECCOB, aTaKKe
BBIIBUTATh TIPEIOIOKEHUsI 00MX PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PaGora ¢ nuadopmanueii:

—TIPUMEHSTh PA3UYHBIC METONbI, WHCTPYMEHTBl M 3alpOChl TMPU IOUCKE U OTOOpe
MH(pOpMAIIUY UK TAHHBIX C YIETOM MPEIOKEHHON yueOHOM Pu3nueckoi 3amauu;

—aHaJI3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETHPOBATH HHPOPMAITUIO PA3ITUYHBIX BUIOB
1 (hopM IpeiCcTaBICHHUS;

—CaMOCTOATEIbHO  BbIOMpaTh  ONTHUMalbHYIO  (QopMy  mpeAcTaBieHus  UHPOpMAuu U
WUTIOCTPUPOBATH peIlaeMbIe 3a/a4d HECIIOKHBIMU CXEMaMH, JuarpaMMmamu, WHOW TpaduKod M UX
KOMOWHAILIUAMU.

YHuBepcanbHble KOMMYHUKATUBHBIE IECTBUS

OO01eHue:

—B X0JIe 00CYXKIeHUsI y4eOHOro MaTepuala, pe3yabTaToB JIAOOPATOPHBIX paboT U MPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCY>KIaeMON TEMBI U BBHICKA3bIBATh U/ICU, HAIICJIICHHBIE HA PEIlICHUE
3aJauu M MoIIepKaHue 01aroxenaTeaIbHOCTH OOIIEHHMS,

—COMOCTAaBIISTh CBOM CYXKICHHSI C CYXKACHUSIMHU JIPYTUX YYaCTHUKOB JIMaiora, 0OHapy>KUBaTh
pa3IM4ME U CXOJICTBO MO3ULIUN;

—BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

—ITyOJIMYHO TPEICTABIATH PE3yNbTaThl BHIIOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOCKTA).

CoBMecTHas I€ATEIbHOCTD (COTPYIHUYECTBO):

—TIOHUMaTh ¥ UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M HHIWBHUIYaTbHOW pabOTHI Mpu
peleHrH KOHKPETHON (PHU3UIECKOM MPOOIEeMBI;

—MpUHUMATh 1€  COBMECTHOW JCSTEIBHOCTH, OPraHU30BbIBATH JECUCTBUS 1O €€
JOCTIIKEHHUIO: PacCHpeleNsiTh pPOJIM, OOCY)XJaTh NPOLECChl W Pe3ylbTaThl COBMECTHOH pPabOTHI;
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

—BBIMIOJIHATG CBOIO 4YacTh pPa0OTHI, JOCTUrasi KadeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTMMH YJIEHAMU KOMAH/IbI;

—OILIEHMBATh KayeCTBO CBOET0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.

YHuUBepcanbHbIE PETYIATHUBHBIE 1EHCTBUS

Camoopranu3zanusi:

—BBISABIIATh TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaAIUsX, TPEOYIOMIMX Al peUIeHHs
(bu3NYeCKUX 3HAHUI;

—OpPHEHTUPOBATHCS B PA3NMMUYHBIX [MOAXO0JAX TMPUHATUS pelleHud (MHAMBUAYAIbHOE,
MIPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUI TPYIION);

—CaMOCTOSITEIbHO COCTaBIISATh ~AITOPUTM pelleHus (U3MUECKON 3afaud WIM IJ1aHa

UCCIEIOBaHUSI C Y4€TOM HMMEIOHIMXCA PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,

apryMeHTUPOBaTh NpeajaraéMble BAPUAHTHI PEILICHHUI;

—J1enaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOIIB (peduiekcusi):

—J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallMH U MpeiaraTh IiaH e€ U3MEHEHHUS;

—OOBSICHIATh TPUYUHBI JOCTHXKEHHS (HEIOCTHIKEHHUS) Pe3ylbTaTOB JAESITEIbHOCTH, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTHUBBI B JACATEIHHOCTh (B TOM YHCJI€ B XOJ BBITIOJHEHUS (PU3UUECKOTO
WCCIIEIOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, WM3MEHHBIIUXCS CUTYaIUH,
YCTaHOBJICHHBIX OIMMMUOOK, BOSHUKIITUX TPYIHOCTEH;

—OILICHUBATh COOTBETCTBUU €PE3yJIbTaTa LEIN YCIOBUSAM.

OMOIMOHAILHLINA WHTEIIEKT:



—CTaBHUTh ce0sl HA MECTO JPYroro 4eJIoBeKa B XOE CIIOpa WIN JUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHSI U JIOTUKY JIPYTOTO.

[TpunsaTueceOAUIPyTrux:

—IIpU3HABAThH CBOE MPABO Ha OMIMOKY MPHU PElIeHUH GU3NIECKUX 33124 WU B YTBEPKACHUAX
Ha HayYHBIC TEMBI U TAKOE )K€ TPABO JPYToro.

IMPEAMETHGBIE PE3YJIbTATHI

7 kaace

[IpenmerHbie pe3ynbTaThl HAa 0a30BOM YpPOBHE JOJDKHBI OTpaxarh C(HPOPMUPOBAHHOCTH Yy
00yYaroIuXxcst yMEHUI:

—HCIIOJIb30BATh ITOHATHUA: (1)I/I3I/I‘I€CKI/IC U XUMHWYCCKUC ABJICHUA, Ha6JHOI[eHI/IC, 9KCIICPUMCHT,
MOJIeNIb, THUIOTE33a; COUHHIBI (U3NYECKUX BEJIMYWH; aTOM, MOJICKYJa, arperaTHble COCTOSHHS
BemecTBa  (TBEpIOE, KHUAKOE, Ta3000pa3HOE); MEXaHMYECKOe JBUXKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TPSMOJIUHEHHOE), TPACKTOPUS, pPaBHOJCHCTBYIOMIAs cui, aedopmarws (ympyras,
IJIACTUYECKas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

—pa3nuuath sBieHus (auddys3us; TerioBoe IBMKEHUE YaCTHUI] BEIIECTBA; PABHOMEPHOE JIBUKCHHUE;
HEPABHOMEPHOE JIBUYKECHUE;UHEPLIMS; B3aUMOICHCTBUETEI;PABHOBECUETBEPABIXTENl C 3aKPEILIEHHON
OCbIO BpALIEHUS; Tepefadya AaBieHUS TBEPABIMU TellaMH, >KUIKOCTSIMHU M razaMmu; atMocdepHoe
JaBliCHHE; IJIaBaHUE Tell; MPEBPALICHUS MEXaHWYECKOH SHEpruH) MO OMHCAHUI0 MX XapaKTEPHBIX
CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3MUecKoe SBJICHHE;

—pacro3HaBaTh NPOSIBICHNE U3YUYECHHBIX (U3NUYECKUX SBICHUN B OKPYXAIOIIEM MHUpPE, B TOM
yrcne (pusnveckue BJICHUs B MPUPOE: TPUMEPHI IBHXKEHUS ¢ PA3TUYHBIMU CKOPOCTSIMU B JKUBOU U
HEXHBOU MPUPOJIE; ACHCTBUE CUJIBI TPEHUS B IIPUPOIC U TEXHUKE; BIUSIHUE aTMOC(EPHOTO TABICHHUS
Ha )KUBOM OpraHu3M; IJIaBaHUE PbIO; pblUuark B TEJIE YEIOBEKa; MPU STOM MEPEBOJIUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICIIATH CYIIECTBCHHBIC CBOMCTBA/TIPU3HAKH (DU3HUCCKUX SIBIICHHUIA;

—OMHCHIBATh M3YYEHHBIE CBOWCTBA TeNl W (DM3MYECKHE SBICHHS, HCIONB3YS (PHU3MUECKue
BEJIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BpEMs, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHUJIA
YIIPYTOCTH, CHJIa TSHKECTH, BEC Tela, CWiIa TPEHHs, JaBjeHHEe (TBEPIOTrO Teia, JKUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHUJIa, MeXaHuWdeckas pa0doTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIBI,
KOO QHUIIMEHT TOJIE3HOTO NIEHCTBHS MEXaHW3MOB, KHHETHYECKAash M TOTCHLIUAIbHAS DHEPTHs); MPH
OMKCAaHUU MPABUILHO TPAKTOBATh (PU3MUYECKUN CMBICT UCHOJIb3YEMbIX BEJIUYUH, UX 0003HAYCHUS U
eIMHUIBI(PU3NIECKUXBEIMIMH, HAX OTUTh(POPMYJIBI,CBA3BIBAIONINE JAHHYIO (PH3UYECKYIO BEITUUHHY C
JOPYTUMHU BEJTMYUHAMU, CTPOUTH IPaUKN H3yUYEeHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

—XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUECKHE SIBIEHUS U MPOLECCH, UCIONb3Ys MpaBHUiIa
CIIOKEHHUS CUJI (BJIOJIb OJTHOM MPsIMOiA),

3akoH ['yka, 3akon [lackansi, 3akoH Apxumena, MpaBWIO paBHOBecHUs pbiuara (Omoka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYeCKOW HHEpPruu; MpH STOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIMCHIBATH €70 MaTEMATHIECKOE BBIPAKECHUE,

—OOBACHATh PU3NYECKUE SIBICHHUS, IPOLIECCHI U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE CUTYyallul
IIPaKTUKO - OpPUEHTHUPOBAHHOTO Xapakrepa: BBISBIIATH IIPUYUHHO-CJIEICTBEHHBIE
CBSI3U,CTPOUTHOOBSACHEHNEN3 | —2I0THYeCKUXIIAaroBCconopoiiHa  1—2  U3y4eHHBIX  CBOMCTBaA
(bu3nUecKux sIBICHUH, GPU3NUYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

—pemarhk pacu€THble 3agaud B 1—2 JeicTBUs, HCNONb3yd 3aKOHbI U (POpMYyJIbL,
CBSI3bIBAONIME (PM3UYECKUE BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHS 33Ja4yM 3alMChIBaTh KpPaTKOE
yCIIOBUE, MOJCTaBIATh (U3MUECKHE BEIWYUHBI B (OPMYNBI U TMPOBOJIUTH pacd€Thl, HAXOAWUTh
CIpaBOYHbBIE JIaHHbIE, HEOOXOIUMBIE /ISl PeIIeHUs 337a4, OLEHUBATh PEATMCTUYHOCTh MOJYyYeHHOMN
(hbU3UYECKON BEITMYHHBL,

—pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOKHO PEUINTh NMPU MOMOIIHU (PU3MUECKUX METOJOB; B
ONMCAaHUM WCCIEOBaHMS BBIJICNATH IPOBEpSEMOE MpPEAIookeHne (TUnoTe3y), pasiauyarb u
MHTEPIPETUPOBATH MOJIYYEHHBIH pe3ysabTaT, HAXOAUTh OLIMOKH B XOJE OIbITa, JENaTh BBIBOJBI IO
€ro pe3ynbTaram;

—TIPOBOJUTH OMBITHI 110 HAOMIOACHHUIO (PU3NYECKUX SIBICHUN MM (U3NYECKUX CBOMCTB TEI:
¢dbopMynMpoBaTh MpOBEpsE€Mble MPEINOJIOKEHHUS, COOUpPaTh YCTAHOBKY U3 IPEJIOKEHHOTO
000pyI0BaHUs, 3aIIUCHIBATH X0/ OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

—BBIMIOJIHATh TPSIMbIE HU3MEpPEHUsl PACCTOSHUS, BPEMEHM, Macchl Teia, o0bEMa, CHIbI U
TEMIIEpPATypbl C MCIOJb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPHOOPOB; 3aMUCHIBATH MOKa3aHUS
npuOOPOB € YUETOM 3aJJaHHOI aOCOMIOTHOM MOTPETHOCTH U3MEPEHHIA;

—IIPpOBOAUTL HCCICAOBAHHUEC 3aBUCUMOCTU OJHOM (I)I/I3I/I‘-ICCKOI71 BCIIMYUHBI OT IlpyTOﬁ C



HCIIOJIb3OBAHUCM TIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTI/I IyTH PAaBHOMCPHO [ABHWIKYIICTOCA TCJIa OT
BPEMEHM [IBW)KEHHUS TeJa; CUJIbl TPEHMsI CKOJBXKEHHs OT Beca Tesa, KayecTBa OOpabOTKU
HOBGpXHOCTCfI TCJI W HC3aBUCUMOCTH CHJIBI TPCHHUA OT IUIOMAAW COHNPUKOCHOBCHUA TCJI; CHIIBL
YIOPYTOCTH OT yIUTMHEHHS NMPY>KUHBI; BHITAIKUBAIOLIECH CHUIIBI OT 00bEMa MOTpyKEHHOM YacTu Tena u
OT IINIOTHOCTH XHIAKOCTHU, e¢€ HEe3aBHCHMOCTH OT IIJIOTHOCTH TCJIa, OT I‘Hy6I/IHBI, Ha KOTOPYHO
MOTPYXKEHO TEJO; YCIOBHM IUIaBaHUS TeJl, YCJIOBHI paBHOBECHsl phlyara v OJIOKOB); y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIEOBaHUsA, COOMpAaTh YCTAHOBKY M BBIMOJHATH M3MEPEHUs, CIeays
MIPeIJIOKEHHOMY IJ1aHy, (PMKCHPOBATh PE3YJbTaThl MOTYYSHHON 3aBUCUMOCTU (PU3UYECKUX BEITMYUH
B BU/JIE NIPEUIOKEHHBIX Ta0IUI U rpa(bI/IKOB, JIeJIaTh BBIBOJLI 110 pE3yabTaTaM UCCICIOBAHUA,

—TIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (IIOTHOCTH BEIIECTBA >KUJIKOCTH
u TBépI[OFO TCJIa; CHJIa TPCHHUA CKOJBXCHUA, HOABJICHUC BO3/yXd, BbITAJIKMBAKOIlasd CHJIA,
JeCTByIONAs Ha MOTPYXKEHHOE B KUAKOCTH TeN0; KOI(D(PUIMEHT MOJe3HOro ICHCTBUSI MPOCTHIX
MEXaHU3MOB), CIIEAys TNPEAJIOKECHHOH WHCTPYKIUH: TPH BBIIOJIHEHUN W3MEPEHUN COOMpaTh
SKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHHE HCKOMOW BEIIMYUHBL

—Cc00JII0/1aTh MpaBUiia TEXHUKU O€30MMaCHOCTH MPH padboTe ¢ 1abopaTopHBIM 000PYI0BAaHUEM;

—YKa3blBaTh MPUHLMIBI JEHCTBUM NPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILAIOIIUECs CO- CyAbl, 0apoMeTp, pblyar, MOABIMKHBIM M HEMOJBUKHBIA OJIOK,
HAKJIOHHAs IIOCKOCTb;

—XapaKTepU30BaTh MPUHIUIGI IEHCTBUS U3yYCHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOMCTB C
OMOpO Ha WX omucaHus (B TOM YHCIE: MOAIMIUIHUKA, YCTPOMCTBO BOAOMPOBOJA, THAPABINYECKUI
Ipecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMETp), UCIOJIb3ys 3HAHUS O CBOMCTBAxX
(bu3MYecKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

—TPUBOAUTH MpPUMEPbl / HAXOAUTh HUHGOPMALMIO O MpHUMepax MPAKTHUYECKOTO
HCIIO0JIb30BaHUA (1)I/I3I/III€CKI/IX 3HAaHUU B HOBCGI{HGBHOﬁ KHU3HU OJIA oOecrieuenust 0€30IMacCHOCTH npu
oOpallieHuu ¢ mpudopamMu U TEXHHUUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTMYECKOT0 MOBEICHHS B OKPYXKAIOILLEH CPEIE;

—OCYIIECTBIATE OTOOP HCTOYHMKOB HMH(OpPManuu B ceTH VIHTEpHET B COOTBETCTBHH C
3aaHHBIM IMOMCKOBBIM 3aIllpOCOM, Ha OCHOBC MMCHOIINUXCA 3HAHUM U HYTCM CpaBHCHHA pa3JINYHBIX
HUCTOYHUKOB BBIACTATH HH(MOPMALIUIO, KOTOpas SBISIETCS MPOTHUBOPEUMBON WM MOXKET ObITh
HEJIOCTOBEPHOI;

—MHCNOJb30BaTh IPU  BBINOJIHEHUM YYEOHBIX 33JaHUM  HAyYHO-NOMYJSIPHYIO JIMTEpaTypy
(bU3M4eCKOro coJepxaHus, CIIPaBOYHbIE MaTepUaibl, pecypchl ceTu MHTepHeT; BiaaeTh npuémamu
KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBbIE KpAaTKUE NHCbMEHHBIE M YCTHBIE COOOIICHUSHAOCHOBE2—
3MCTOYHUKOBUH(DOPMAIMU(PU3UIECKOTO COJEPKAHUS, B TOM YHCIEe MNyOIMYHO JelaTh KpaTKHe
COOOIIEHUs O pe3yiapTaTax IPOEKTOB WM Y4eOHBIX HCCIEAOBAaHMWI; MHpPU 3TOM TI'PaMOTHO
HCIOJIb30BaTh M3y4YEHHBbIM NOHATUHHBIM anmapaT Kypca (U3MKH, CONPOBOXAATH BBHICTYIUIEHUE
[IPE3CHTALMEM;

—TIpy BBIMOJIHEHUN Y4YeOHBIX IMPOEKTOB W HCCIEJOBAHMM pacnpenensith OO0f3aHHOCTH B
IpyNIe B COOTBETCTBHM C IOCTABJIECHHBIMM 3aJadaMM, CIEAUTH 3a BBINOJIHEHHEM IUIAHA JIEHCTBHUH,
aJIeKBaTHO  OLEHUBaTh COOCTBEHHBIM BKJaJ B  JEATEIbHOCTh  TPYIIBI;  BBICTPAaUBATh
KOMMYHHMKaTUBHOE B3aUMOJEICTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

7 KJ1ace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxaTb C(HOPMUPOBAHHOCTb Yy
00yyaroIuxcst yMEHH:

—MCIIONb30BaTh TOHATHSA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSHUSI BELECTBA, KPUCTAIUIMUECKHE M aMOp(HbIe Tesa, HACHIILEHHBIN U
HEHACBILIECHHBIN I1ap, BIAXXHOCTh BO3/yXa; TEMIIEpATypa, BHYTPEHHS DHEPI U, TENJIOBON JBUTATENb;
AJIIEMEHTApHBIN AJIEKTPUYECKUI 3apsijl, JJIEKTPUYECKOE TI0J€, TPOBOJHUKUA U JUDJIEKTPHUKH,
MIOCTOSIHHBIN JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

—pa3nu4ath sBJECHUs (TEIUIOBOE  pacUIMpeHHe/cxaThe, TeIulonepenada, TEIIOBOE
paBHOBecHe, CMayMBaHHe, KaNWUISPHbIE SIBJICHUSA, UCHApeHue, KOHJEHCAlus, IUIaBJIeHUE,
KpUCTaIM3alus (OTBEp/AEBaHUE), KHUICHHE, Terulonepeaada (TEerJIONPOBOAHOCTh, KOHBEKIIMA,
U3JIy4yeHHUE); DJEKTpU3alusl Tel, B3aUMOJICHCTBUE 3apsiioB, JCHCTBHUS 3JIEKTPUUYECKOrO TOKa,
KOPOTKOE 3aMblKaHHE, B3aUMOACHCTBME MAarHWTOB, JEHCTBHE MAarHUTHOTO IOJISI HAa MPOBOJHUK C
TOKOM, 3JIEKTPOMarHUTHas MHIYKIUS) IO OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;



—pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUYECKUX SIBICHUI B OKpPYXKAIOIIEM MHpE, B TOM YHUCIIEe
¢bu3nyeckue SABICHUS B NMIPUPOJE: MOBEPXHOCTHOE HATSXKCHHE U KalWIISIPHBIE SIBJICHUS B NPHPOJE,
KpUCTaUIBl B NpHpoje, u3inydenue CoHIa, 3aMep3aHue BOAOEMOB, MOpcKue Opu3bl, oOpa3oBaHue
POCBI, TyMaHa, UHEsI, CHEra;JIeKTPUUECKUESBIECHUABATMOC(EPE, IEKTPUIECTBOKUBBIX OPraHU3MOB;
MarHuTHOE ToJje 3eMid, apei( MOJIOCOB, POJIb MATHUTHOTO TOJIS IS J)KU3HU Ha 3emIie, MOJIIPHOe
CUSIHME; IIPpU 3TOM IEPEBOAMTH IMPAKTHUYECKYI0 3aJady B Y4eOHYIO, BBIIEIATH CYIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBICHUM;

—OINMCHIBATh HU3Y4YEHHBbIE CBOMCTBA TNl U (DU3MUYECKHUE SIBICHUS, MCIONb3Ys (U3NUYECKUe
BEJIMYMHBI (TEMIEepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, yJENIbHAs TEIUIOEMKOCTh
BEIIIECTBA, yJe/bHas TEIUIOoTa IJIaBJIEHUs, YAeIbHas TEljaoTa napooOpa3oBaHus, yAeldbHas TEIaoTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIMEHT MOJE3HOrO MACUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHAs
BJIQKHOCTh BO3/1yXa, dJIEKTPUUYECKUHN 3apsill, CUJIa TOKA, SJIEKTPUUECKOE HAIPSKEHHE, COIIPOTHBIICHHE
IIPOBOJHUKA, yJEIbHOE COIPOTUBICHUE BEIECTBA, Pa00Ta U MOIIHOCTH 3JIEKTPHUUECKOTO TOKA); PU
ONMCaHUM NPAaBUIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI MCIIOJIB3YEMbIX BEIMYUH, 0003HAueHUS U
eIMHUIIB! (PU3NIECKUX BETUYMH, HAXOJUTH (DOPMYJIbI,CBA3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETHUUHY
C IPYTMMH BEJIMYMHAMM, CTPOUTH I'paMKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

—XapaKTepu30BaTh CBOMCTBA Tell, (PU3HUECKUe SABJICHUS U MPOLIECChl, UCIIOJIB3YS

OCHOBHBbIE MIOJIOKEHUST MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOCHMS
BEIIECTBA, NMPUHLMUII CYNEpHO3UIMU NOoJeH (Ha KaueCTBEHHOM YPOBHE),3aKOH COXpaHEHUs 3apsja,
3akoH Oma Juid yyacTka 1enu, 3akos/xoyns—IJIeHna, 3aKoH COXpaHEHUs YHEPTUHU; IIPU ITOM JaBATh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MaTEMATUUYECKOE BHIPAKECHUE;

—O0OBSACHATH (PU3MYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHTyalUi
IPAKTUK OPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH I[PUYUHHO-CIECICTBEHHbIE CBSI3H, CTPOUThH
o0bsiICHEHHEe W3 |—72 JIOTMYEeCKHMX IIaroB ¢ OMOpOi Ha 1—2 W3yYeHHBIX CBOMCTBAa (U3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—pemaTh pacyéTHble 3afauyd B 2—3 JEHCTBMs, MCIOJIb3YS 3aKOHbI M (POPMYIIbI, CBS3bIBAIOIINE
¢bu3nveckre BeIMYMHBI: HA OCHOB aHAJIHM3a yCIOBUS 33a[a4d 3alMChIBATh KPAaTKOE YCIIOBUE, BBISBIISTH
HE/IOCTAaTOK JIaHHBIX Ul PELICHUs 3a7auyd, BHIOMpATh 3aKOHBI M (POpMyJIbl, HEOOXOaUMBbIE I €€
peleHusl, TPOBOANTh PAcu€Thl M CPAaBHUBATh MOJYYCHHOE 3HAUYeHHE (DU3UYECKON BEIUYHHBI C
U3BECTHBIMU JIaHHBIMY;

—pacro3HaBaTh po0JIEMBI, KOTOpBIE MO>HO peuuTh pu
OMOIIU (PU3NYECKUXMETO/10B; UCTIONb3YS 0N CAaHUENCCIICI0BAHUS, BBIICIIATD IIPOBEPSIEMOE
MIPEATIONOKEHNE, OLIEHUBATH IPABUIIBHOCTD ITOPsI/IKA IPOBEICHUS UCCIEN0OBaHus, AEJIaTh BBIBOBI,

—IIPOBOJUTH OIIBITHI o HaOJII0IEHUIO bu3nyeckux SABJICHUU
WIN(PU3NIECKUXCBONCTBTEN(KAaUIUISIPHBIESIBIICHUS,3aBUCUMOCTh JJaBJIEHUs BO3yXa OT €ro o0béMa,
TEeMIepaTypbl; CKOpPOCTH IpolLlecca  OCTHIBAaHMS/HArpeBaHUS MNpU  M3JIy4eHHMM OT LBETa
M3JTy4aroUeil/moronaonel moBepXHOCTH; CKOPOCTh MCHAPEHMs BOJbI OT TeMIEpaTyphl KUAKOCTU
U momanu €€ IOBEPXHOCTH; JIIEKTpHU3alus TeJI W B3aUMOACUCTBUE DJICKTPUYECKUX 3apslioB;
B3aUMOJICVICTBUE MTOCTOSIHHBIX MarHUTOB, BU3YaJIU3allMsl MAarHUTHBIX IOJIEH ITOCTOSTHHBIX MAarHUTOB;
JNEUCTBAS MArHUTHOIO TIIOJI1 Ha IIPOBOJHUK C TOKOM, CBOWMCTBA DJIEKTPOMAarHuTa, CBOWCTBa
ANIEKTPOABUraTENs MOCTOSHHOTO TOKA): (hOpMYNIHpOBaTh MPOBEPSEMbIE MPEIANOI0KEHUS, COOMPATh
YCTAHOBKY M3 MPEAJI0KEHHOTO 000PY/I0BaHMsL; OMMCHIBATH X0 ONbITa U (POPMYJIHPOBAThH BHIBOJIBI;

—BBINOJHATE NIPSAMbIE U3MEPEHUs TEMIIEPATypPbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa, CHUIIbI
TOKa, HANpPSHKEHHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX NMPHOOPOB M JAaTYMKOB (PU3MUECKUX BEIUYUH;
CpaBHMBATh PE3yJIbTAaThl U3MEPEHUH C YUETOM 3a/1aHHOM a0COJIFOTHOM MOTIPEIIHOCTH;

—TMpPOBOJUTh HCCIIEIOBAaHUE 3aBUCUMOCTH OAHOW (U3MUECKOM BEIMYMHBI OT Jpyrod c
UCMOJIb30BAHUEM TPSMBIX HM3MEPEHUH (3aBUCHMOCTb COINPOTHUBIICHUS MPOBOJHHMKA OT €ro JUIMHBI,
IJIOMIAN ITONEPEYHOI0 CEYEHUs M YJEIbHOTO CONPOTHUBIICHMS BELIECTBA NPOBOJHMKA; CHJIBI TOKAa,
HIYILIEro 4epe3 MPOBOJHUK, OT HAIPSOHKEHUS Ha IIPOBOJHUKE; MCCIIEIOBAHUE IOCIEN0BATEIBLHOIO U
MapajuleIbHOTO COEIUHEHUH MPOBOJHUKOB): IJIAaHUPOBATh HCCIENOBaHHE, COOMpATh YCTAHOBKY M
BBIMOJIHATE HM3MEpPEHHs], ClIeAys NpPeJIOKEHHOMY IUIaHy, (PUKCHPOBATh pE3yJbTaThl IMOIy4EeHHOMH
3aBHCHMOCTH B BHJI€ TaOJIUIl ¥ Tpa(UKOB, 1eJaTh BHIBOABI IO Pe3yJbTaTaM HCCIEIOBAHNUS;

—IIPOBOJIUTh KOCBEHHbIE M3MepeHHs] (U3NUYECKUX BeNIWYMH (yIeNbHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTHUBIIEHHE NPOBOAHUKA, Pa0OTa U MOILIHOCTh JIEKTPUYECKOIO TOKA): IIAHUPOBAThH
U3MEpeHus, coOupaTh HKCIEPHUMEHTAIBbHYIO YCTAHOBKY, CIEAysl MNPEAJIOKEHHOM WHCTPYKIMHU, H
BBIYMCIIATh 3HAYEHUE BEJTUYNHBI,

—Cco0:110/1aTh MpaBUJia TEXHUKH 0€3011acHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;



—XapaKTepU30BaTh MPUHIUIBI IeHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB C
OMOpO Ha WX ONUCaHWs (B TOM YHCJE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas
TypOMHa,aMIIepPMETP,BOJILTMETP,CUETUNKINCKTPHUECKONIHEPT HH, DJIEKTPOOCBETUTEILHBIE

puOOPHI, HarpeBaTebHbIC SJIEKTPONPHOOPHI  (TIPUMEPHI),
NEKTPUUYCCKUE TPEAOXPAHUTENH;, JJICKTPOMATHUT, OSJEKTPOJBUTATEIh IOCTOSIHHOTO  TOKA),
UCTIONB3ysl 3HAHMSA O CBOWCTBAX (U3UYECKUX SBJICHUH H  HEOOXOAWMBIC (PU3UUECKUE
3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTENbHBIE IPUOOPHI TI0 CXeMaM U
CXEMaTHYHBIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETP, TEPMOC, MCHUXPOMETP, THUIPOMETp, JIBUTATENb
BHYTPEHHETO CTrOpaHHs, J3JCKTPOCKON, PEOCTar); COCTaBIATh CXEMbl JJICKTPUUYCCKUX Iemend C
MOCJICIOBATEIBbHBIM U TAPaJUICIbHBIM COSJIMHEHUEM 3JIEMEHTOB, pa3jnyasi YCIOBHBIE 0003HAYCHHS
AJIEMEHTOB JICKTPUYCCKHX IICTICH;

—IIPUBOAMTH MPUMEPBI/HAXOAUTH UH(POPMAIIMIO O IPUMEPAX MPAKTUYECKOTO UCIOIB30BAHUS
(du3MUeCKUX 3HAHUU B MOBCEJIHEBHOW KHU3HU i obOecriedeHus] 0€30MacHOCTH MPHU OOpAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOHMCTBAMH, COXPAHCHHUs 3I0POBbS M COOJIOJCHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOLIEH cpee;

—OCYIIECTBIISATh MOUCK MH(OpMAauy (PU3UIECKOTO CoMlepKkaHus B ceTu HTepHeT, Ha OCHOBE
HNMCHOIIUXCA 3HAHUU )41 HYTGM CpaBHCHUA JOIIOJIHUTCIBbHBIX NCTOYHUKOB BBIJCIATH
WH(POPMAIIHIO,KOTOPASSBISCTCAIPOTHBOPSUNBOUMITMMOXKETOBITh HEJIOCTOBEPHOIA;

—MCIIONb30BaTh IIPU BBINOJHEHUM Y4YEOHBIX 3aJlaHUM HAY4YHO-TIOMYJSPHYIO JIUTEpaTypy
(bU3NYECKOTO ColepKaHus,

CIpaBOYHBIE MaTepHalbl, pecypchl ceTd MHTepHeT; BianeTh npuéMaMu KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAITUH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE IHCBMEHHbIE W KpaTKWE YCTHble COOOLIeHHs, 00o01mas
UHPOPMALIMIO M3 HECKOJBKUX HCTOYHHUKOB (PU3MUYECKOTO COZIEpKAaHUS, B TOM 4YHCIE MyOJINIHO
IPEJCTaBIATh  PE3YIbTaThIIPOSKTHOUMINNCCIIEA0BATENLCKONACATEILHOCTH;IPH  3TOM  TPAMOTHO
HCIOJIb30BaTh M3yYEHHBbIM NOHATUHHBIM anmapaT Kypca (PU3MKH, CONPOBOXKJIATh BBICTYILJICHUE
Mpe3eHTalNEH;

—TIpH  BBIOJHEHUH Y4YEOHBIX TIPOCKTOB M HCCIENOBAHUN (U3UYECKUX IPOIECCOB
pacrpeniesiaTh OOSI3aHHOCTH B IpPYIIE B COOTBETCTBUU C IOCTABJICHHBIMM 3aJjayaMM, CIEIUTh 3a
BBITIOJIHEHUEM IIJIaHA JICHCTBUIA U KOPPEKTHUPOBATH €0, aJIeKBATHO OLIEHUBATH COOCTBEHHBIIN BKJIAJl B
JeSTeNbHOCTh T'PYIIbI; BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMOJIEHCTBUE, NMPOSBIAS I'OTOBHOCTh
paspemiaTh KOH(IUKTHL. 9 Ki1acc

[IpenmeTrHble pe3ynapTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTpakaTh CPOPMHUPOBAHHOCTH Yy
o0yyJaromuxcs yMeHuil:

—MWCHOJb30BaTh  MOHATHUA: CHCTeMa OTcyéTa, MaTepuanbHas TOYKa, TPAEKTOPHA,
OTHOCHUTENIbHOCTh MEXaHUUECKOT 0 ABMKEHHUS, Aeopmarus (yrnpyrasi, IUIacTHUecKas), TpEHUeE,
LEHTPOCTPEMHUTEIBHOE YCKOpEHHE, HEBECOMOCTh u NIEPErpy3KH;
LEHTPTAKECTH;a0CONIOTHOTBEPI0ETENO, IEHTPTSKECTUTBEPIOTO  TEJa, PAaBHOBECHE, MEXaHUYECKHE
Kose0aHUs W BOJIHBL, 3BYK, HMH(Pa3ByK U YyJIbTPa3BYK; 3JIEKTPOMarHUTHbIE BOJIHBI, LIKaja
ANEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTb, CIEKTPBI UCIyCKaHUS U
MOTJIOIIEH U ;alb(a-,0eTa-uraMma-u3y4eHns, U30TOIbI, 1/IepHasi SHEPreTHKa;

—pas3nuyath  sBIEHUS  (paBHOMEpPHOE M  HEpPaBHOMEpPHOE  MPSIMOJMHEHHOE  JIBHYKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBIKEHUE, CBOOOHOE TTAJICHUE TEJ, PABHOMEPHOE JIBIIKEHHE TIO
OKPY>KHOCTH, B3aUMOJICHCTBHE T€Jl, PeaKTUBHOE JBUKEHHE, KOeOaTeTbHOE IBIKEHUE (3aTyXarollue
W BBIHYXKJIEHHBIE KOJIeOaHHUs), Pe30HAHC, BOJHOBOE JBIKEHUE, OTPAXKEHUE 3BYKa, MPSMOIHHEHHOE
pacnpocTpaHEHUEe, OTpPaXEHHWE U TMPETOMIICHHE CBETa, IOJHOE€ BHYTPEHHEE OTpa)K€HUE CBETA,
pasnokeHrue Oeloro CBeTa B CHEKTP W CJIOKEHHE CIEKTPATbHBIX IIBETOB, IUCIIEPCUSI CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOBHUKHOBEHHE JTMHEHYATOrO CIIEKTPa U3JIY4YEHHS) MO OMHCAHUIO
WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBICHHE;
—pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAroIieM MUpe (B TOM
yucie GU3nUecKue SIBJICHUSB MPUPOJIC: MPUIUBHI U OTIUBHI, ABMKEHUE TuTaHeT COJIHEUYHON CUCTEMBI,
PEaKTHUBHOE JBU)KEHUE >KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHUE,
CEHCMUYECKHE BOJHBI, IIyHAMH, 3XO0, IIBETA TEJl, ONTHYECKUE SBJIECHUS B MPHUPOJIC, OMOIOTUYECKOE
JeCTBHE BUIUMOTO, yIbTPa(HOIETOBOTO U PEHTICHOBCKOTO W3MY4YCHHH; €CTECTBEHHBIN
PagoOaKTUBHBIA (DOH, KOCMHUUYECKHE JIYYH, PaTAOAKTUBHOE H3ITYYCHHE NPHUPOIHBIX MHUHEPAJIOB;
JEHUCTBUE PAANOAKTUBHBIX U3JTyUYEHUN HAa OPTraHu3M YeJIOBEKa), IPU ITOM MEPEBOJUTH MPAKTUUECKYIO



3ajjauy B yueOHYIO, BBIICIIATh CYIIECTBEHHbIE CBOMCTBA/PU3HAKH (DU3NUECKUX SBICHHIA;

—OMMCHIBATh H3YYEHHBIC CBOWCTBA TE€N M (PU3UYECKUE SBICHUS,HCIONB3YS (PHU3NUECKUE
BEJIMYUHBI(CPEHSSIMIMTHOBEHHAs] CKOPOCTh Teja IpU HEPaBHOMEPHOM JBI)KEHUH, YCKOpPEHUE,
IIEpEMELIEHHE, IYTh, YIJIO0Bas CKOPOCThb, CHJIa TPEHUS, CUJIa YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHUE
cBOOO/IHOTO MaJieHus1, BeC Tella, UMITYJIbC Tella, UMITYJIbC CHJIbl, MEXaHN4ecKas padoTa U MOIIHOCTb,
[IOTEHLIMAJIbHAsl JHEPrus Telja, MOJHATOrO HaJ IOBEPXHOCTHbIO 3€MJIM, MOTEHIHUAIbHAs SHEPrUs
CKaTOW NPYXKUHBI, KUHETUYECKash SHEpPrus, IOJHAs MEeXaHWU4eCKas 3HEeprus, MEepuoJ U 4YacToTa
Kosie0aHul, IJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKa3aTesb
MIPEJIOMIICHUSI CpeJibl); MPU OMMCAHWUU MPABHIBHO TPAKTOBATh (PM3MUYECKUN CMBICT UCHOIb3YEMbIX
BEJIM- YMH, 00O3HAYECHUS U E€IUHMIBI (U3NYECKUX BEIMYHMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE
NaHHYI0 (U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYUHAMH, CTPOUTh TIpadUKH HU3YYEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

—XapaKTepU30BaTh CBOWCTBA TeJl, (PU3MUECKHUE SBICHUS U MPOLECCHI, UCTIONb3YS 3aKOH COXPaHEHUS
SHEPIUH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHLIUI CYNEPIO3UIUH CHJI, IPUHIUI OTHOCUTEIHHOCTH
I'anunes;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMILYJIbCA, 3aKOHBI OTPAXEHUS U MPEIOMIICHHS
CBETa, 3aKOHbI COXPAHEHUS 3aps0BOTO U MAaCCOBOTO YHCEI MPH SIEPHBIX PEaKIMsIX; IPU STOM
J1aBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMChIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

—O0OBSACHATH (PU3NYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH IPUYMHHO-CIEJICTBEHHbIE CBS3H, CTPOUTH
00BbsICHEHHEe W3 2—3 JIOTMYECKHUX IIaroB C OMOPOH Ha 2—3 HW3YYEHHBIX CBOMCTBAa (U3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemarh pacu€THbIE 3a7aud (OMHUPAIOLIMECS HA CUCTEMY M3 2— 3 ypaBHEHHUI), UCTIOJIb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCJIOBUS 3a/1aul 3a-
MUCHIBATh KPATKOE YCIIOBHUE, BBISIBIISATH HEOCTAIONINE WM U30bI- TOYHBIC TAHHBIC, BRIOUPATH 3aKOHBI
U (QopMyJbl, HEOOXOAMMBIE IJsl PEIIEHHs, NPOBOIUTH Pacy€Tbl U OLIEHUBATh PEATMCTUYHOCTH
MOJTyYCHHOTO 3HaYCHHS (PU3NIECKON BETMIHHBI,

—pacro3HaBaTb NPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpH TOMOIIM  (PU3HUECKUX
METO/IOB;UCIIOJIb3Yysl OIUCAHUE U CCIIEIOBAHMUS, BBIIEATh MPOBEPSEMOE MIPEANOI0KEHNE, OLICHUBATD
MPAaBUIILHOCTb MOPSIKA TPOBEICHHS HCCIIEIOBAHUS, IEIaTh BBIBOABI, HHTEPIIPETUPOBATH PE3YIbTATHI
HaOJIOCHUH U OIBITOB;

—IIPOBOJIUTH OMBITHI [0 HAOMIONEHHIO (PU3NYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpPaHEHUS SHEPruM; 3aBHUCUMOCTb IIepHOJa
KOJICOaHWH TPY)KUHHOTO MAasTHUKA OT MAacChl TPy3a W JKECTKOCTU TPYKUHBI M HE3aBUCUMOCTH OT
aMILUTUTY/Ibl MaJIbIX KOJIeOaHUH; NpSIMOIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3ioKeHHe Oesloro ceera
B CIIEKTp; U3yYCHNE CBOICTB M300paKECHHUS B TNIOCKOM 3€pKaJie U CBOMCTB M300paXKECHHUS MPEIMETA B
cobupatomieil  JuH3€; HaONIOJEHME CIUIOIIHBIX M JMHEWYaThIX CIEKTPOB  M3JIyYEHUs):
CaMOCTOSITENTHO COOMpPATh YCTAaHOBKY W3 HM30BITOYHOTO Habopa OOOPYIOBAaHWS; ONHCHIBATH XOJI
OIIBITA U €r0 Pe3yNbTaThl, POPMYIHUPOBATH BHIBOJIBI;

—IIPOBOJIUTH MPU HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, onpeaessis cpeiHee 3HaueHue
U3MepsieMOi BeTMUnHBI ((POKYCHOE pacCTOsHUE coOMparollel JIMH3bI);000CHOBBIBAaTh BBIOOP criocoba
M3MEPEHUs/U3MEPUTEILHOTO TPUOOPa;

—TPOBOJIUTH UCCIIEIOBaHKE 3aBHCUMOCTEN ¢bu3nyeckux
BEJIMYMHCHUCIIONB30BAaHUEMIIPSIMBIXU3MEPEHUI(3aBUCUMOCTBITYTH oT BPEMEHU pu
PaBHOYCKOPEHHOM JBMXEHHM 0€3 HayallbHOM CKOpOCTH; Iepuoja KoieOaHUN MaTeMaTH4ecKOro
MadATHMKa OT JUIMHBl HUTH; 3aBUCUMOCTH YyIJIa OTpaX€HUsi CBeTa OT YIVIa MaJeHUs
MyTJanpeIoMICHHUIOTYTJIana/IeHus ): INIaHuPOBATbUCCIIeI0BaHUE, CaMOCTOSITENIbHO cobuparb
YCTAaHOBKY, (DUKCHPOBaTh pPe3y/lbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUYECKMX BEJIUYHMH B BUJE
Tabnui u rpaduKoB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM UCCIIeI0BaHUS;

—IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIMYMH (CpPeHssl CKOPOCTh U YCKOPEHHUE
Tela MpU PaBHOYCKOPEHHOM JBUXEHHH, YCKOPEHHE CBOOOIHOIO MaJ€HHUS, >KECTKOCTh IMPYXKUHBI,
KOO(QQUIMEHT TPeHUs CKOJIBXKEHHUs, MeXaHuuyeckas paboTa W MOLIHOCTb, YacToTa U IEPHOA
Koje0aHui MaTeMaTHYeCKOTo U IPY)KMHHOIO MasTHUKOB, ONTHYECKas CUJIa coOMparouieil JIMH3bI,
paMoOaKTUBHEIN (DOH): TUTAHUPOBATh W3MEPEHHs; COOUpaTh HKCIEPHUMEHTAIbHYIO YCTAaHOBKY U
BBITNIOJIHATh M3MEPEHHUs, CIENysl NMPEASIOKEHHON HHCTPYKIMH; BBIYUCIATH 3HAYEHHE BEIWYUHBI U
aHAJIN3UPOBATh IOJIYYEHHBIE PE3YNIbTATHI C YUETOM 3a/1aHHOM MOIPENIHOCTH U3MEPEHUI;

—Cco00I110/1aTh NMpaBUJia TEXHUKH 0€3011acHOCTH IpH padoTe ¢ 1a00paTOPHBIM 000PYI0BAaHHEM;

—pa3nu4ath OCHOBHbIE MPU3HAKU M3YYEHHBIX (bu3mIecKux



MOJIeTIei: MaTepUaTbHASITOYKA,a0COMFOTHOTBEPIOETENI0, TOUCYHBI HCTOYHHUK CBETa,
JIMH3a, TIJITaHETapHAsl MOJICNIb aTOMa, HYKJIOHHAsI MOJI€JIb ATOMHOTO S/1pa;

—XapaKTeprU30BaTh MPUHIIUIIBI JCHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OTIOPOM Ha WX OMUCAHMS (B TOM YUCIE CIUAOMETD, JATUYUKH MOJOKECHUSI, PACCTOSIHUS M YCKOPEHUS,
pakera, 9XOJOT, OYKH, MEPUCKOM, (POoTOoaImapar, ONTHIECKHUE CBETOBOJBI, CIIEKTPOCKOII, JTIO3UMETP,
kamepa BuibcoHa), MCHONB3ys 3HAHHS O CBOMCTBAaX (PH3WYECKUX SBJICHHH W HEOOXOIUMBIC
¢bu3nveckre 3aKOHOMEPHOCTH;

—HCIOJIb30BaTh CXEMbl W CXEMATHYHbIE PUCYHKH HU3YYCHHBIX TEXHUYECKHUX YCTPOMCTB,
W3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTHMYECKHX IPOIECCOB MPHU PEHICHUH Y4eOHO-TIPAKTHUYCCKUX
3aJ1a4; ONTHYECKHUE CXEMBbI JJIs TOCTPOCHUS U300paKCHHI B IJIOCKOM 3€pKajie U COOMPArONIe JTH3E;

Jyd4, TOHKas

—IIPUBOANTH MPUMEPBI/HAXOAUTH HH(POPMAIIHIO O TIPUMEpPaxX MPAKTHIECKOTO MCIOIb30BAHUS
¢u3nvecKux 3HAHUK B MOBCEJHEBHOM JKM3HU JJIs oOecredeHus: 0e30MacHOCTH MPH OOpaIleHUH C
npubopaMd W TEXHUYECKHMMH YCTPOMCTBAMM, COXPAHEHUS 3JI0pPOBbS M COOJIOJIEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH CPELE;

—OCYILIECTBIATh TMOUCK HH(pOpManuu (U3HUECKOTO cojaepkaHus B cetu HHTepHer,
CaMOCTOSITENTLHO (OPMYJIHPYsS MOUCKOBBIA 3alpoC, HAXOAUTHh MYTH OMNPEACICHHUS IOCTOBEPHOCTH
MOJIyYeHHOUM MH(OpPMAIIMK HA OCHOBE UMEIOIIMUXCS 3HAHUHN U TOTIOJHUTEIbHBIX HCTOYHUKOB;

—MCIIONIb30BaTh MpPHU BBIMOJIHEHUH Y4YEOHBIX 3aJaHUNl HaydyHO- MOIYJSIPHYIO JUTEPaTypy
(bU3NIECKOTO COJepKAaHUsS, CIPABOYHBIC MaTEpUANbI, peCcypchl ceTH VHTepHeT; BiIaneTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OAHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE MH(OpPMAIUHU W3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJEpKaHus, NyOIMYHO TMPEACTABIATh PE3yIbTaThl
IIPOEKTHOM WJIM MCCIIEN0BATENIbCKON JIEATENBHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh M3Y4YEHHBII
MOHATHIHBIN anmapar u3y4aemMoro pas- ena (GU3MKy U COMPOBOXK/IATh BBICTYIICHUE TPE3eHTaLIUEH C
yu€TOM 0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

TemaTuueckoe IVIAaHUPOBAaHHUE

7 kaacc (68 4.)
Temarnueckuit OcHoBHOE OCHOBHBIE BUIbI JEATEILHOCTH yUaIIHXCS 20P
0JI0K, TeMa coJiepKaHue (Ha ypoBHE y4eOHBIX NEHCTBHI)
Paznen 1. ®usuka u ee posib B U3y4eHUH OKpYsKaroliero Mupa (6 u)
Pusvka — ®dusrka — Hayka o BersiBienue paznnunii Mexy GU3N4ecKUMu

HayKa O PHUPOJIC

npupoje. SBienus

U XUMH4YecKkuMu npespamienuamMu (MC —

(24) MIPUPOJIBI. XUMHS).
DdusnueckuesBiIcHAA: PacnioznaBanue u kiaccudukanus
MEXaHHYECKHUE, (bU3HYECKUX SIBICHUN: MEXaHUUYECKUX,
TCIUIOBEIC, TETJIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U
JJIEKTPUYECKHUE, CBETOBBIX.
MarHuTHbIE, cBeTOBbIe, | Habmonenue u onvcanue Gpuanyeckux
3BYKOBBIE SIBJICHUI

dusnueckue dusnueckue OrnpesienieHne EeHbI JSICHUS Kb

BEJIMYUHEI (2 1)

BenuyuHbl. M3mepenue
(bu3NYECKUX BEJIINYMH.
dusnueckue npuoOOpHI.
[TorpemnocTs
U3MEPEHUM.
MexnynapoaHas
CUCTEMA EIUHULL

U3MEepUTENbHOTO pudopa. U3mepenue
JUHEHHBIX pa3MepOB T U MTPOMEKYTKOB
BPEMEHH C YUETOM MOTPEIIHOCTEMH.
N3mepenne 00bEMa XUIKOCTH B TBEPIOTO
Tela.

W3mepenue TeMiiepatypsl TP TOMOIIH
KUAKOCTHOTO TEPMOMETpA U JaTIUKa
TEMIIEPATYPHI.

BrimonHeHne TBOPUECKUX 3aaHH 10
MTOUCKY CTIOCOOOB M3MEPEHUS HEKOTOPBIX
(bU3UYECKUX XapaKTEPUCTUK, HATIPUMED
pa3MepoB MajbIX 00BEKTOB (BOJIOC,
MIPOBOJIOKA), YAAIEHHBIX 00BEKTOB,




OOJIBIINX PACCTOSHHIA, MAJIBIX IIPOMEKYTKOB
BpeMenu. OOCYKICHHE IPeIaraeMbIX
croco0oB

EcrecTBenno-
HaY4YHBII METOJ
1o3HaHus (2 1)

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH
W3Yy4aloT MpUpoy.
EcrectBeHHOHAYUYHBIN
METO/I ITO3HAHUS:
HaOJII0IEHNE,
MMOCTaHOBKA HAYYHOTO
BOIPOCA, BBIJIBUIKCHHE
THUIIOTE3, YIKCIIEPUMEHT
0 MPOBEPKE TUTIOTE3,
00BsACHEHHE
HaO0JII01aEMOT0
sapnenusa. Onucanue
(bU3HYECKUX SIBICHUN
C IIOMOIILIO MOJENIEN

BriiBrkeHNE THITOTE3, OOBSICHSIOIIIX
MIPOCTHIE SBIICHUS, HATIPUMED:

MOYEeMY OCTaHaBIMBAETCS JBUXKYIIIEECS 1O
TOPU30HTAJILHOM MOBEPXHOCTHU TEJIO;
MOYEMY B KaAPKYIO MOTOJy B CBETJION

oK Ae MPOXJIaHEH, YeM B TEMHOM.
[Ipennoxenue cnoco0OB MPOBEPKHU TUIIOTES.
[IpoBenenue ucciie0BaHus 1O MPOBEPKE
KaKoW-1100 runoTe3bl, HapuMep:
JaTbHOCTH MOJETA IIapUKa, MMYIIEHHOTO
TOPU30HTAJILHO, TEM OOJIbIIIE, YeM OoJblle
BBICOTA ITyCKa.

[TocTpoenue npocTelimnx Moaenen
(bU3HYECKUX SIBICHUN (B BUJIC PUCYHKOB WIIH
CXeM), HarpuMep MajJieHue NpeaMeTa;
MPSIMOJIMHEITHOE PacIIpOCTpaHEHUE CBETA

Paznen 2. IlepBoHauanbHble CBEJEHUS O CTPOEHHUH BelecTna (5 4)

Crpoenue
BeuiecTna (1 u)

ATOMBI U MOJIEKYIIBI,
ux pazmepbl. ONbITHL,
JI0Ka3bIBaIOIINE
JIMCKPETHOE CTPOEHUE
BEIIECTBA

HaOnroeHue u HHTEpIpETAIHs OTBITOB,
CBUJIETEJILCTBYIOIINUX 00 aTOMHO
MOJICKYJISIPHOM CTPOCHUU BEILIECTBA: OTIBITHI
C PaCTBOPEHHUEM pa3IMYHBIX BEUIECTB B
BOJIC.

OreHka pa3MepoB aTOMOB M MOJIEKYJI C
UCTIOJIb30BaHUEM (DoTOrpaduii, MOTYISHHBIX
Ha aTOMHOM CHJIOBOM MuKpockorne (ACM).
Omnpenenenue pa3MepoB MajblX TeJ

JIBH>KEHHE

"
B3aMMO/ICIICTBHE
YJaCTHII
BeliecTna (2 u)

JIBr>KeHue 4acTHIl
BemiecTsa. CBs3b
CKOPOCTH JIBUKECHUS
4acTHULl C
TEMIIEPATypPOH.
BbpoyHoBckoe
neuxenne. Auddysus.
B3anmoneiicteue
YacTHIl BELIECTBA:
MIPUTSKEHUE U

Habmroienue u o0bsicHeHre OpOYHOBCKOTO
JBUKEHUS U SABJICHUS AUPPY3HUH.
[TpoBeneHmne u 0OBICHEHUE OMBITOB IO
HAOJTIOICHUIO TETUIOBOTO PACIIIUPECHIUS
ra3os.

[IpoBenenue u 0OBsICHEHNE OTIBITOB T10
00HapyXEHHUIO CHJI MOJIEKYJISIPHOTO
MPUTSDKEHUS Y OTTATKHUBAHUS

OTTAJIKUBAHUE
ArperaTHblie ArperaTHblie Ornucanue (¢ UCMOJIb30BaHUEM MTPOCTHIX
COCTOSIHUS COCTOSIHUS BEIIECTBA: | MOJeNieil) OCHOBHBIX pa3U4Hii B CTPOCHUU

BeniecTna (2 4)

CTPOECHUE Ta30B,
YKUJIKOCTEN U TBEPIBIX
KPUCTAJUTMYECKHUX

Tea. B3auMocBs3b
ME¥K]1y CBOMCTBAMM
BEILIECTB B Pa3HbIX
arperaTHbixX
COCTOSTHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM
CTPOCHUEM.
OcobenHocTH
arperaTHbIX
COCTOSTHHUH BOJIBI

ra30B, )KUJIKOCTEH M TBEP/BIX TEIN.
OObsicCHEHHE MAJION CKUMaeMOCTH
KHUJIKOCTEN U TBEPABIX TeN, OOJIBIION
C)KMMAEMOCTH Ta30B.

OO0bsicHeHre coxpaHeHus (HOPMbI TBEPIBIX
TeJ U TeKY4eCTH KUJIKOCTH.

[TpoBeneHue OMBITOB, TOKA3BIBAIOIINX, UTO B
TBEPAOM COCTOSTHUH BOJIBI YACTUIIBI
HAXOJATCS B CPETHEM JAITBIIIE APYT OT IpyTa
(TUTOTHOCTH MEHBIIIE), YEM B JKUKOM.
YcTaHOBIIEHUE B3aMMOCBSI3U MEKIY
O0COOCHHOCTSIMU arperaTHbIX COCTOSTHUI
BOJIBI M CYIIIECTBOBAHNUEM BOJIHBIX




| opranmsmos (MC — 6uonorusi, reorpadus)

Paznen 3. JIBmkenue u B3aumojenctue ten (21 1)

Mexanunueckoe
nBrKeHue (3 u)

Mexanunueckoe
JIBUKEHUE.
PaBHOMepHOE U
HEpPaBHOMEPHOE
neuxenune. CKopocTb.
CpenHsist CKOpoCTb IIpH
HEpPaBHOMEPHOM
IBIKeHUHU. Pacuér
IIyTU U BPEMEHH
JIBUKCHHSL.

HccnenoBanue paBHOMEPHOIO IBUKEHHUS U
OIIPEJIETICHUE €r0 IIPU3HAKOB.

Habmtoienue HepaBHOMEPHOTO IBHKEHUS U
ONPEAEIIEHUE €r0 OTIUYUM OT
PAaBHOMEPHOT'O JIBUKECHUSI.

Pemenne 3aia4 Ha onpeneneHue myTu,
CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JOBUXKCHUS.

AHanu3 rpadMKOB 3aBUCUMOCTH ITYTH U
CKOPOCTH OT BPEMEHU

WNuepuus, macca,
IUIOTHOCTS (4 )

SIBrieHrEe MHEPLUH.
3aKOH MHEPILUH.
BsaumonericTBue Ten
KaK MpU4uHA
M3MEHEHUS CKOPOCTH
nBIKeHud Tein. Macca
KaK Mepa HHEPTHOCTH
Tena. II1oTHOCTE
BemiecTBa. CBA3b
IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJTI
B €IUHHIIE 00BEMA

OOBsSICHEHHE U TIPOTHO3UPOBAHUE SBJICHHIHA,
00yCIJIOBJIIEHHBIX HHEPLMEN, HAIIPUMEP: UTO
MIPOUCXOIUT IPU TOPMOKCHHH HIH PE3KOM
MaHeBpe aBTOMO6I/IJI$I, Hoquy HCBO3MOXHO
MI'HOBEHHO MPEKPATUTh JBUKCHHE Ha
BEJIOCHUIIE/IE WIIM CaMOKaTe H T. II.
[TpoBeneHUE U aHAIK3 OIBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBIDKCHUS TeJla B PEe3yJIbTaTe NCHCTBUS HA
HETO JPYTuX Tell.

Pemienue 3a1a4 Ha onpezieieHUEe MacChl
Tena, ero o0bEMa U MIOTHOCTH.

BEIIECTBA [TpoBenenue 1 aHaIU3 OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCHMOCTb
U3MEHEHMsI CKOPOCTH Tejla OT €ro MacChl
IIPU B3auMMOJIeUCTBUM Tell. M3mepenne
Macchl Tea Pa3InYHbIMU CLIOCO0AMM.
Omnpenenenue MIOTHOCTHU TeJla B Pe3yJIbTaTe
U3MEpPEHUs ero Macchl U 00bEMa
Cuna. Bunpl cun | Cuita kak W3ydeHne B3aMMOJEHCTBUS KaK IPUUUHBI
(14 9) XapaKTepUCTHKA WU3MEHEHUsI CKOPOCTH T€Ja UIU €T0
B3aUMOJCHCTBUA TeN. | AedopMaIliu.
Cuna ynpyroctu u Onucanue peaqbHbIX CUTYaIHi
3akoH ['yka. B3aNMOJIEHCTBHSA TEJI C IOMOIIBIO MOEIIEH,
W3mepeHne cuibl ¢ B KOTOPBIX BBOJUTCS MMOHATHE U
MTOMOLUIBIO n3zo0paxenue cuibl. M3yuenue cuiibl
JUHAMOMETDA. ynpyroctu. MccnenoBanue 3aBUCMMOCTH

SIBneHue TATOTEHUS U
cuna tspkect. Cuna
TSDKECTU Ha JPYTHUX
niaHerax. Bec rena.
HesecomocTs.
CrnoxxeHue cui,
HaIpaBJIEHHBIX 10
OJIHOM IIPSIMOIA.
PaBHOpelicTBYIOIIASA
cwi. Cuna TpeHus.
Tpenue cKoNbXKEeHUs U
TpeHue nokosi. Tpenne
B IIPUPOJIE U TEXHUKE

CWJIBI YIIPYTOCTH OT yJJTMHEHUS pE3UHOBOTO
IIHYpa WU TPY>KUHBI

(c mocTpoenuem rpaduka).

AHann3 TpaKTHYECKUX CUTYAIIUi, B
KOTOPBIX MPOSIBIISIETCS IEHCTBHE CHITBI
yIpyrocTH (ynpyrocTb Msiua, KPOCCOBOK,
BETOK JIepeBa u JIp.).

AHanM3 CUTyaIuii, CBsI3aHHBIX C SBJICHUEM
taroTeHusi. OObsICHEHNE OPOUTAITBHOTO
JIBYDKEHUS TUIAHET C UCIOJIb30BAHUEM
SIBJICHHS TATOTEHUA U 3aKoHa uHepimu (MC
— actpoHomusi). 3mepenue Beca tena ¢
OMOIIbI0 AUHaMoMeTpa. OGocHOBaHKE
3TOrO crocoda U3MEpPeHusl.

AHanu3 ¥ MOJIEIIUPOBAHUE SBICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIbHOE
NOJIyYEeHHE MPABUIIA CIIOKEHUS CUJI,




HaIIPaBJIEHHBIX BJIOJIb OJHOMN IIPSIMOM.
OnpeneneHye BETUUMHbI
PaBHOICHCTBYIOLIEH CHUIL.

W3yueHue Cuiibl TPEHUS CKOJIBXKEHUS M CUIIbI
TpeHus nokos. VMccnenoBanne 3aBUCUMOCTH
CHJIBI TPEHUS OT Beca Tella U CBOMCTB
TPYILLIUXCS TOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTyalluid, B
KOTOPBIX IPOSIBISETCS IEHCTBUE CUJIIBI
TPEHUs, UCIIOIB3YIOTCS CIIOCOOBI €€
YMEHBILECHUS WIH YBEIUUYEHUS (KaTaHUE Ha
JBIKAX, KOHbKAX, TOPMOKEHUE aBTOMOOMJIA,
MCII0JIb30BaHUE TOIIIUITHUKOB, IIJIaBaHUE
BOJHBIX )KUBOTHBIX U Ap.) (MC Ouomorus).
Pemienue 3ama4 ¢ UCmoib30BaHUEM (HOPMYIT
JUI pacdy€ra CUJIbI TSKECTH, CHIIBI
YIPYTOCTH, CUJIbI TPEHUS

HccnenoBaHue 3aBUCUMOCTH CUJIbl TPEHHUS
OT BEcCa TeJla U CBOMCTB TPYILIUXCS
MMOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYalHil, B
KOTOPBIX POSIBIISIETCS IeHCTBUE CHIIBI
TPEHUS1, HCIIOIB3YIOTCS CIIOCOOBI €€
YMEHBIICHUS WK YBEIUYeHU (KaTaHUe Ha
JBIKaX, KOHbKAX, TOPMOKEHHE aBTOMOOUIIS,
UCIOJIb30BaHUE MOALIMITHUKOB, IJIaBaHUE
BOJIHBIX KUBOTHBIX U Ap.) (MC Guosnorus).
Pemenue 3aau ¢ ucnosib3oBaHuEeM HopMyII
JUIsl pacuéra CHIIbI TSDKECTH, CUJIIBI
YIPYTOCTH, CUJIbI TPEHHUS

Pasnen 4. JlaBnenue TBEPABIX Te, )KUIKOCTEN U ra3oB (21 4)

JlaBienue
[Tepenaua
JABJICHUS
TBEPABIMU
TeJIaMH,
KUJIKOCTSIMH U
razami (3 4)

JlaBnenue. CriocoObl
YMEHBIIEHUS U
YBEJIMYEHHUS TABJICHHUSL.
JlaBiieHue rasa.
3aBHCHUMOCTh
JIaBJICHHS Ta3a OT
00BéMa

TEeMIIepaTypBhl.
[lepenaua naBneHus
TBEPIBIMH TEJIAMH,
JKMJKOCTSIMH U Ta3aMH.
3axon Ilackans.

AHanu3 u 00bSACHEHHE OIBITOB U
NPaKTUYECKUX CUTYallui, B KOTOPBIX
HPOSIBIISETCS CUja JaBlICHUSL.
O6ocHOBaHME CIIOCOOOB YMEHBIIECHUS U
yBEJIMYEHUs JaBjieHus. M3ydenne
3aBHCUMOCTH JIaBJICHUS ra3a oT 00b&Ma u
Temmneparypsl. 3yuenne ocobeHHocTel
nepeaayn JaBJIeHUs TBEPABIMH TEIIaMHU,
KHUJIKOCTSIMM U Ta3aMHU.

OO6ocHOBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHMS BEIIECTBA B
TBEPAOM, KHUJIKOM

ITneBMaTHueckue Y Ta3000pa3HOM COCTOSIHUSIX.
MAaIIuHE DKCIEepUMEHTAIBHOE JI0KAa3aTEIbCTBO
3akoHa [lackansa. Pemenue 3agau Ha pacuér
JIABJICHUS TBEPAOTO TeNa
JaBnenue 3aBHCHUMOCTh HccnenoBanue 3aBUCUMOCTH JIaBICHUS

AKHUAKOCTH (5 1)

TaBIICHUS KUIKOCTH
OT TITyOMHBI

KHUJIKOCTHU OT TJTyOUHBI OTPY>KEHUS U
IIJIOTHOCTHU KUIKOCTH.

MOTPY>KCHHUS. Habmronienue u o6bsicHeHne
I'uapocraTuueckuit TUAPOCTATUYECKOTO MapajoKca Ha OCHOBE
MapaJioKc. 3akoHa [Tackans.

Coobmatommuecs N3yueHne cooOLaromumxcs Cocy10B.
COCY/IBI. Pemenue 3a1a4 Ha pacuéT AaBlIeHUS
I'mppaBnuueckue xuakoctu. OObICHEHNE MPUHITUTIA




MCXaHHU3MBI

JIEUCTBUA TUIPABIMYECKOTO Mpecca.
AHam3 1 00bSICHEHNE TPAKTUICCKUX
CUTYyaIlui, IEMOHCTPUPYIOLIUX MPOSIBIICHUE
JABJICHUS KUAKOCTH 1 3akoHa [lackais,
HaIPUMeEp TPOIECCOB B OpraHU3Me MpU
rIyOOKOBOTHOM HBIpsiHUH (MC —
Ouoorus)

ATtMocdepHoe
nasieHue (6 9)

AtMocdepa 3emiu 1
aTMocdepHoe
nasnenue. [puunnsl
CYIIECTBOBAHHMS
BO3YIIHOM 0007104YKH
3emun. OnbIT
Toppuuennu.
N3mepenue
aTMOC(EpPHOTO
JaBJICHHUS.
3aBUCHUMOCTh
aTMOC(EpHOro
JABJICHUS OT BBICOTHI
HaJ YPOBHEM MOpPHI.
[TpubGops! ms
U3MEpEHUS
aTMOC(EpPHOTO
JABJICHUS

DKcrepuMeHTaTbHOE O0HAPYKEHHE
aTMoc(epHOro naBieHus. AHAIU3 U
00BSICHEHUE OMBITOB U MPAKTUYECKUX
CUTYallHii, CBA3aHHBIX C JICCTBHEM
aTMoc(hepHOro JaBICHHUS.

OOBsicHEeHHE CYIIECTBOBAHUS aTMOC(EPHI
Ha 3eMJie U HEKOTOPBIX IUIaHETaX UM €€
OTCYTCTBHSI Ha IPYTHX IUaHeTax u JIyHe
(MC — reorpadwus, aCTpOHOMHS ).
OOBsicHEeHHE N3MEHEHUS TNIOTHOCTH
aTMocdepsl ¢ BBICOTON U 3aBUCHUMOCTH
aTMOC(EPHOTO J1aBJICHUS OT BBICOTHI.
Pemenue 3anay Ha pacuér arMochepHOro
nasnenus. MzyueHue ycrpoicTa
OGapomeTpa-aHepouia

[erictBue

KUJKOCTH U Tasza
Ha IIOTpyKEHHOE
B HuX Teno (7 1)

JlelicTBue KUIKOCTH U
rasza Ha orpyk¢HHoe
B HHX TeJIO.
BrrrankuBaromas
(apxuMenoBa) cua.
3akoH Apxumesna.
[IimaBanue Tei.
Bo3znyxormnaBanue

OKCcrnepuMeHTaJIbHOE OOHapy)KEeHUE
JICUCTBUS JKUIKOCTU Y raza Ha MOTrpyKEHHOE
B HUX TEJIO.

OrnpeziesieHre BHITATKUBAIONIEH CUIIBI,
JICHCTBYIOLLEH Ha TEJO, HOrPYKEHHOE B
JKUJIKOCTb.

[TpoBenenue u 06Cyk/1€HUE OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD
BBITAJIKUBAIOLIEH CHUJIBI, JEMCTBYIOIIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPYKEHHOU
B KUJKOCTb YacTH TeJla U OT INIOTHOCTH
JKUJIKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca Teja B
BOJI€ OT 00bEMa NOTPYKEHHON B HKUAKOCTh
YacTH Tea.

Pemenne 3a1ad Ha npuMeHEHNE

3aKoHa ApXuUMeJa U yCIOBUS IIJIaBaHUS
ten.KoHcTpynpoBanue apeoMerpa win
KOHCTPYHMPOBAHUE JIOJIKU U ONIPEACIECHUE €€
TPYy30M0ABEMHOCTH

Pasnen 5. Pabora u MmomHocTs. DHeprus (12 )

Pa6ora n
MOIIIHOCTH (3 )

Mexannueckas
pabota. MomHoCTh

OKCIEpUMEHTAIBHOE ONPENIETICHHUE
MEXaHUYECKOH pabOoThl CHIIBI TSXKECTU TPU
MaJICHUY TEJIA U CUJIBI TPEHUS IIPH
PaBHOMEPHOM IEPEMEILEHHUH TElIa 10
TOPU30HTAIIBHON TOBEPXHOCTH.

Pacuér momHoOCTH, pa3BUBAEMOM IIpU
noabEMeE 1o JecTHULEe. Pemenne 3anad Ha
pacyéT MexaHn4ecKoi paboThl M MOIITHOCTH

IIpoctsre
MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
phIyar, OI0K,

OHpG}IGJ’IeHI/Ie BBIMI'PBIIIA B CUJIC IIPOCTHIX
MCXAaHU3MOB Ha IMPUMCPE pblyara,




(59)

MOJIBI>KHOTO U HETOJIBIYKHOTO OJIOKOB,
HAaKJIOHHOM IJIOCKOCTH.

UccnenoBanue ycnoBusi paBHOBECHUS
peruara. OOHapy>XeHHE CBONCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMUYHbIX UHCTPYMEHTaX U
MPUCTIOCOOICHUSIX, UCTIOIb3YEMBIX B OBITY
Y TEXHUKE, a TAKXKE B KUBBIX OPTaHU3Max
(MC — Guosorus). DKCIIepuMEHTAIbLHOE
JIOKA3aTeIbCTBO PABEHCTBA PabOT Mpu
MIPUMEHEHUHU MTPOCTHIX MEXAHU3MOB.
Onpenenenne KII/I HakIOHHOM MJIOCKOCTH.
Pemenune 3aau Ha IpUMEHEHUE IpaBUIIA
paBHOBecHs pbryara u Ha pacuér KI1J]

HAKJIOHHAs MJIOCKOCTb.
[IpaBuio paBHOBECHS
pbraara. Ilpumenenue
MIpaBUjIa PAaBHOBECUS
ppluara K 0JIoKy.
«30J10TO€ MPAaBUIIO»
MexaHuku. KII/]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MexaHU3MBbI
B OBITY U TEXHHKE.
Poruaru B Tene
YeJoBeKa

Mexanuueckas
sHeprus (4 1)

Kunernueckas u
MOTEHIAIbHAs
SHEpPTHUs.
[IpeBpaiienue ogHOTO
BHJIa MEXAHUYECKOU
SHEPTHUHU B Ipyrou
3aKOH COXpaHEeHUs U
W3MEHEHUS SHEPTUH B
MEXaHUKe

OKCIEPUMEHTAIIBHOE OIPECICHUE
N3MEHEHHS KHHETHYCCKOM M MOTEHIIMAIbHOM
SHEPIruu Tejla MPHU €ro CKaThIBAHUU T10
HAKJIOHHOH INIOCKOCTH.

®opMyJIMPOBAHUE HA OCHOBE MCCIICI0BAHUS
3aKOHA COXPAHEHHSI MEXaHUYECKON YHEPIUH.
OO6cyxneHre rpaHul] IPUMEHUMOCTH 3aKOHA
COXPaHEHHUsSI SHEPTUH.

Pemrenne 3a7a4 ¢ ucnois30BaHUEM 3aKOHA
COXPAaHEHUsI SHEPTUH

PesepsHoe Bpems (3 u)

8 kuacc (68 u.)
Temarnueckuii OcHOBHOE coJiepKaHue OcHOBHbIE BUIbI I€ATEIBHOCTU S0P
0J10K, TeMa yuanuxcs (Ha ypoBHE yU4eOHBIX
JeNCTBHI)
Paznen 6. TeroBeie siBineHus (28 )
Crpoenue OCHOBHBIE TIOJ0KEHUS Habmtonenue u nHTepnpeTanus
U CBOMCTBa MOJICKYJISIPHO-KMHETHYECKOW | OTBITOB, CBHJIETEIHCTBYIOIINX00

BeriecTna (7 4)

TEOPHUH CTPOEHUS BEILIECTBA.
Macca u pa3Mepsl aTOMOBH
MoJieKyJl. OnbITHI,
MTOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.
Mopenu TBEpAOTO, KUIKOTO
¥ Ta3000pa3HOT0 COCTOSIHHI
BemecTBa. Kpucramimueckue
U aMop¢HBIE TBEPIbIE
Tena.O0bsICHEHHE CBONCTB
ra3oB, )KUJAKOCTEU U TBEPABIX
TE€JI Ha OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun. CMauMBaHue U
KAWL PHBIC SIBICHHS.
TerumoBoe paclmpeHue u
cxKaTue

aTOMHO-MOJIEKYJISIPHOM
CTPOCHUUBEIIECTBA: OTBITHI C
pacTBOpPEHUEM Pa3IUYHbBIX BEIIECTB B
BOJIE.

Pemienue 3a1a4 1o olieHUBaHUIO
KOJIMYECTBA aTOMOB WJIA MOJIEKYJT

B e/IMHUIE 00BEMA BElIECTBA.
AHanm3 TEKCTa JPEeBHUX aTOMUCTOB
(Harmpumep, (pparMeHTa oMbl
Jlykpenus «O mpupojie BEmen») ¢
U3JI0KEHHEM 00OCHOBAHUH aTOMHOM
TUIOTE3bI (CMBICIIOBOE YTEHHE).
Onenka

yOeIUTEeNbHOCTH ATHX 0OOCHOBAHHA.
OO0BsicHeHHEe OPOYHOBCKOTO
JBUKEHMUSI, ABIIeHUs TMPPy3un u
pa3nuymii MeXJly HUMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOW TEOPHU CTPOCHUS
BEIIIECTBA.

OOBsicHEeHHE OCHOBHBIX PAa3ITUYUi B
CTPOEHUU Ta30B, )KUAKOCTEU U




TBEPMBIX TEN C UCTIOIB30BAHUEM
MOJI0)KEHUN MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU CTPOCHHS
BELIECTBA.

IIpoBeneHue ONBITOB 110
BBIPALIUBAHUIO KPUCTAIIJIOB
IIOBAPEHHOM COJIM WM caxapa.
[IpoBenenue 1 0ObICHEHUE OIBITOB,
JEMOHCTPHUPYIOIIHUX KalUJUIIPHBIC
SIBJICHUS U SIBJICHHE CMAaYMBaHMUSL.
OOBsicHeHHE POJIN KaMIUISIPHBIX
SIBJICHUU JJ1s1 IOCTYIJICHUS BOJBI B
opranusm pactenuii (MC —
OuoJsorHs).

Habmtonenue, nposenenue u
00BsICHEHHE ONBITOB MO HAOIIOICHUIO
TEIUIOBOTO PACHIMPEHUS Ta30B,
KUAKOCTEH U TBEPIBIX TEII.
OOmbsicHeHHE coXpaHEeHUs1 00bEMa
TBEPABIX TeJ, TEKY4ECTH )KUJIKOCTH (B
TOM YUCJIC, PA3HUIIBI B TEKYUECTH JIJIS
Pa3HBIX KHUAKOCTEH), TaBICHUS ra3a.
[IpoBenenue onbITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTb
JABJICHUSBO3/IyXa OT €ro 00bEéMa u
HarpeBaHus WIH OXJIAXKICHUS,

1 uX 00BsCHEHUE HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO y4YeHHs. AHAIN3
MPAKTUICCKUX CUTYAIUH, CBSI3aHHBIX
CO CBOMCTBaMHU I'a30B, )KUJIKOCTEH U
TBEPABIX TEI

TennoBeie
nporiecchl (21 1)

Temneparypa. CBs3b
TEMITEpaTypPhl CO CKOPOCTHIO
TEIJIOBOTO ABMKEHUS YaCTHII.
BnyTtpenHss sHeprus.
CrniocoOsr
U3MEHEHUSBHYTPEHHEN
SHEPTUHU: TeIoneperaya u
coBeplieHue padboTsl. Busl
TeIJIonepe1ayu:
TETJIOMPOBOIHOCTbD,
KOHBEKIHUS, U3ITyYCHHE.
KonnuecTBo TEMIOTHI.

VY nenpHas TEMI0EMKOCTh
BellecTBa. TennoooMeH u
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca.

IInaBneHue u oTBEpIEBaHNE
KPUCTAJUTMYECKUX
BEIIECTB. Y IeTbHAs TETUIOTa
riasnenus [lapooOpazoBanue
1 KoHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas temnora
apooOpa3oBaHUsI.
3aBUCHUMOCTD TEMIIEPATYyPhI
KHUIIEHUSI OT aTMOC(EepHOTO

O6ocHOBaHMe NPaBUIT U3MEPEHUS
temreparypbl. CpaBHEHHE pa3IHIHBIX
CIOCOOOB U3MEPEHUS U LIKaJ
temriepaTypbl. Habmonenne u
O0OBSICHEHHE OIBITOB,
JEMOHCTPHPYIOLINX U3MEHEHNE
BHYTpPEHHEH HEPruu Teia B
pe3yJibTare Temionepeaadn u padoThbl
BHelHuX cui.Habmonenue u
00BSICHEHUE ONBITOB, OOCYXACHHE
MPAKTUYECKUX CUTYaIUH,
JEMOHCTPHUPYIOIIUX PA3INIHBIC BUIBI
TEIIoNepe1aun: TeMIONPOBOIHOCTb,
KOHBEKITHIO, U3ITyICHHUE.
HccnenoBanue siBIeHUs TEMI000MeHa
NP CMETTUBAHUH XOJIOAHOHN 1
ropsiuei BOJBL.

HabGmronenue ycranoBiieHus
TETJIOBOTO PaBHOBECHUS MEKIY
ropst4eil M XOJIOJHOM BOJOM.
Onpenenenue (M3MepeHHE)
KOJIMYECTBA TETJIOTHI, TIOJYI€HHOTO
BOJIOH MpH TEMII00OMEHE ¢ HarpeThiM
METAJUTMYECKUM IITAHAPOM.
Omnpenenenue (U3MepeHUe) yAeIbHON
TEIIOEMKOCTH BelllecTBa. Pemenne




naBjieHus. BnaxHOCTB
BO3AyXa. DHEPTHs TOIUINBA.
VenbHast TENI0Ta CropaHus.
[TpuHIUTIBIPAOOTHI TETTIOBBIX
npurareneit. KII/[ TeroBoro
JIBUTATEIIS.

TennoBkle ABUTaTEIH U
3alUTa OKPYKarolel Cpeibl.
3aKOH COXpaHEHHUs U
MIPEBPAILICHUS] SHEPTUU B
MEXaHUYECKUX U TCILIOBBIX
nporeccax

3a/1a4, CBS3aHHBIX C BEIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH
IIPU TETIIO0OMEHe.

AHanu3 CUTyallil TPaKTHYECKOTO
WCIIOJIb30BaHUS TEIUIOBBIX CBOWCTB
BEIIECTB U MaTEePHUAJIOB, HAIIPUMED B
LEJISIX SHEProcOepeKEHUS:
TEIUIOU30JISLINS, YHEprocOeperaronme
KPBIIIH, TEPMOAKKYMYJISITOPHI U T. II.
HalGmronenue siBeHuii ncrapeHus u
KoHAeHcauuu. MccnenoBanue
rpolLecca UCTIapeHus pa3TuYHbIX
)kunkocreii. O0bsACHeHHE SIBICHUI
WCIIapeHUs U KOHJICHCAIlMU Ha OCHOBE
ATOMHOMOJIEKYJISIPHOTO YUCHHUSI.
Hab6monenue u o0bsicHEHHE mporiecca
KHUIICHUS, B TOM YHCIIC 3aBUCUMOCTH
TEMIEPaTypbl KUIICHUS OT J1aBICHUSI.
Omnpenenenue (M3MEpEHHE)
OTHOCHUTEIIbHOM BIIXKHOCTH BO3/yXa.
Hab6mronenue mpoiiecca riaBieHus
KPUCTATTUYECKOTO BEUIECTBA,
HaIrpuMep JibJia.

CpaBHeHUE MPOIIECCOB TUIABICHUS
KPUCTATUICCKUX TN U Pa3MATUCHUS
MIpY HarpeBaHUU aMOP(HBIX TE.
Onpenenenue (M3MepeHNe) yaenbHON
TEIUIOTHI TUIABJICHUS JIbA.
OObsicHeHUe SBIICHUM IJIABJICHUS U
KpUCTAJITU3alliU Ha OCHOBE
ATOMHOMOJIEKYJISIPHOTO YUCHHUSI.
Pemenue 3aiay, CBSI3aHHBIX C
BBIYHCIICHUEM KOJIMYECTBA TETUIOTHI B
mpolieccax Teruionepeiadu npu
TIJIABJICHUW U KPUCTAJUIA3AINH,
WCTIApEHUH U KOH/ICHCAIUH.

AHanu3 cuTyalui NpakTHYeCKOro
MIPUMEHEHHUS SIBJICHUH TIIABJICHUS U
KpUCTAJLTU3AIINH, HAIPUMED,
MOJIy4€HHE CBEPXUYHCTHIX MaTEPHUAJIOB,
CoJIeBasl TpeJika u JIp.

Amnanu3z paboTel U 00bsICHEHHE
TIPUHIIKITA JCHCTBUS TEITIOBOTO
JBUTATEIS.

Brruncnenue Koqu4ecTBa TEIUIOThI,
BBIICTISIFOIIETOCS TIPU CTOPaHUU
pa3nM4HBIX BUAOB TorunBa, u KII1/]
JIBUTATEJIS.

OO6cyxaeHne IKOTOTUIECKIX
MOCIIEACTBUI UCIIOJIb30BAHUS
JIBUTATEJICH BHYTPEHHETO CTOPaHWS,
TEIUIOBBIX U THIPOITEKTPOCTAHIIUN
(MC — skonorusi, Xumus)

Pasznen 7. DnekTpuyeckue u MarHUTHbIE siBIeHUs (37 )

DNEeKTpUYECKUe
3apsbl.
3apshKeHHbBIE Tella

Onektpusauusd tein. [[Ba pona
ANEKTPUUECKUX 3aPsI0B.
B3anmoneiictere

HaGmronenne u mpoBeieHre OMbITOB
T10 JIEKTPU3ALUU TEN NPU
COTMPUKOCHOBCHUH M MHIYKIIHEH.




Hn UXx
B3aumozeiictaue (7

4)

3apsKEHHBIX Tell. 3aKOH
Kymnona.

DNEKTPUUYECKOE TMOJIE.
[TpuHIMT
CYNEPIO3UITUUIICKTPUUECKIX
nosnei. Hocurenu
ANEKTPUUECKUX 3aPsI0B.
DJIeMeHTapHbIN
ANEKTPUYECKUN 3apsil.
Ctpoenue aToma.
[IpOBOJHUKY U TUBTEKTPUKH.
3aKOH COXpaHEeHUs
AIEKTPUUECKOTO 3apsiia

Hab6mronenue u 00bsICHEHNE
B3aMMOJICHCTBHSA OJHOMMEHHO U
Pa3HOMMEHHO 3apsKCHHBIX TEl.
OObsicHeHrEe TPUHITUTIA ACHCTBUSA
anekTpockona. OObICHEHHE SIBICHUI
AJICKTPU3ALMH ITPU COTIPUKOCHOBEHUH
TeJ U UHAYKIHEH C UCTIOIb30BAHHEM
3HAHUH O HOCUTEISIX JICKTPUUCCKUX
3aps70B B BellecTse.PacriosHaBanue u
0OBSCHEHHE SIBJICHUH JIEKTPU3AIUHU B
MOBCCIHEBHOM KU3HH.

HaGmronenne u 00bsACHEHHE ONBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia.
Hab6mronenue omneIToB 1Mo
MOJICIIMPOBAHUIO CHIIOBBIX JIMHUMA
3IEKTPUUYECKOTO TOJIS.

Hccnenosanue neictBus
3JIEKTPUYECKOTO T0JI Ha TPOBOIHUKHU
U TUDJICKTPUKU

TlocTostHHBII
ANEKTPUIECCKUIN TOK

(20 4)

DIIEKTPUUECKHUI TOK.
VYcnoBus cymiecTBOBaHUS
AIIEKTPUYECKOTO TOKA.
HlcTOYHUKH TOCTOSTHHOTO
ToKa. [lecTBus
AIIEKTPUYECKOTO TOKa
(TeroBoe, XUMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUI
TOK B )KHJIKOCTSIX U ra3ax.
Dnektpuueckas mnenb. Cuma
TOKa. DJIEKTPUUYECKOE
HanpspkeHue. ConpoTuBieHUE
IIPOBOJIHUKA. Y I€TIbHOE
COINPOTHBIICHUE BEIIECTBA.
3akoH OMa aJ1s1 ydacTka
nenu. ITocaenoBarenbHoe

Y TIapajuIeIbHOE COEJUHEHNE
IIPOBOIHUKOB.
PaGoramomHoOCTh
ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyna—Jlenua.
DIIEKTPOIPOBOJIKA 1
HOTPEOUTEITH FNEKTPUUECKON
SHEpPruu B OBITY.

KopoTkoe 3ambikaHue

HabGmronenue pa3nmuyHbix BUIOB
NEHCTBHS STEKTPUUECKOTO TOKA U
OoOHapyKCHHE ITUX BHJIOB JICHCTBUS B
MTOBCETHEBHOM KU3HHU.

COopka 1 ucnbpITaHUE IEKTPUUECKON
LMY TIOCTOSIHHOTO TOKa.

N3mepenue CHITbl TOKA aMIIEPMETPOM.
N3mepenue 3neKTpruuecKoro
HaIPSKEHUS BOJIBTMETPOM.
[IpoBenenue u 0OBICHEHUEOTBITOB,
JEMOHCTPHPYIOIIUX 3aBUCUMOCTH
ANEKTPUYECKOTO CONIPOTUBICHUS
MTPOBOIHHKA OT €T0 JITTUHBI, TUIOIIA !
MOTIEPEYHOT0 CEUEHHUS U MaTepuana.
HccnenoBanue 3aBUCUMOCTH CHJITBI
TOKa, IPOTEKAIOILETr0 Yepe3 pe3ncTop,
OT COTIPOTHBIICHUS PE3UCTOPA U
HaMpsHKEHUs

Ha pE3UCTOpE.

[IpoBepka mpaBuiia CI0KEHUS
HaIPsDKSHUN TIPH TTOCIIE0BATEIIFHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBwIa JJIst CUIIBI TOKA
MIPH APAIJIENIbHOM COSIMHEHUH
PE3UCTOPOB.

AHanu3 CUTYyaIuii mociea0BaTeIbHOTO
Y TIApaJJICTFHOTO COSAMHEHUS
MIPOBOJHHUKOB B JIOMAIITHUX
INEKTPUICCKUX CETAX.

Pemenne 3a1a4 ¢ uCnonb30BaHUEM
3akoHa Oma u ¢popmyn pacuéra
ANEKTPUYECKOTO COMTPOTUBIICHHUSI IPU
MOCTIeIOBATEIFHOM H MapajlIeIbHOM
COETMHEHUH MPOBOTHUKOB.
Omnpenenenue padboOThI
ANEKTPUUYECKOTO TOKA, IPOTEKAIOIIETO
gepe3 pesuctop.OnpeneneHue




MOIIHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJIETIIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI
TOKA Yepe3 JIAMIIOUKY OT HaIlpsHKEHUS
Ha HEH.

Onpenenenne KIIJ[ narpesarens.
HccnenoBanue nmpeodpa3oBanus
SHEPTUU MpU NOIBEME Ipy3a
AJIEKTPOIBUTATEIIEM.

OOBsicHEeHHEe YCTPONCTBA U MIPUHITUIIA
JIEUCTBUS JOMAIITHUX
3JIEKTpOHArpeBaTeNIbHbIX TPHUOOPOB.
OOBsicHeHHE TPUYHUH KOPOTKOTO
3aMbIKaHUA U MPUHLUIA 1eHCTBUS
IIJIABKUX NPEJOXPAHUTEIICH.

Pemenue 3a1a4 ¢ MCMoib30BaHUEM
3akoHa J[xoyns—IJIeHna.
Habumoienne BO3HUKHOBEHUS
AIEKTPUYECKOT0 TOKA B KHUIKOCTH.

MarnuTtHsle
aByieHus (6 u)

ITocTosTHHBIC MarHHUTHI.
BzaumoneiictBue
IMOCTOSTHHBIX MarHUTOB.
MaruntHoe noje. Marautaoe
1oJie 3eMJIM U €r0 3HauYeHHue
U1 ku3HU Ha 3emuie. OTbBIT
Opcrena. MaruuTHoe nosie
AIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHUTOB B
TexHuke.[[eiicTBue
MAarHuTHOTO I10JIS Ha
MIPOBOJIHUK C TOKOM.
DIIEeKTPOABUTATEID
MMOCTOSHHOTO TOKa.
Hcnons3oBanne
ANEKTPOJIBUraTeseil B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHCHOpTE

HccnenoBanue MarHuTHOrO
B3aUMO/JICHCTBUS MOCTOSIHHBIX
Mar"uroB.

N3y4yeHne MarHuTHOTO MOJIsS
IIOCTOSIHHBIX MarHUTOB IIPU UX
00BEIMHEHNHU U Pa3/ICICHIH.
IIpoBenenue OnpITOB 110
BU3YyaJIM3alUU MOJIS IOCTOSIHHBIX
Mar"uroB.

W3ydeHue siBneHuss HaMarHHYMBaHUS
BewiecTBa. Mccnenosanue nencTeus
ANEKTPUYECKOT0 TOKA HA MATHUTHYIO
CTpEJIKY.

[IpoBeneHue onbITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD
CHJIBI B3aUMOJIECTBHUS KAaTYILIKH C
TOKOM M MarHuTa OT CUJIbI U
HaIlpaBJICHUs TOKA B KaTyIIKeE.
AHanus cuTyanuil NpakTUYeCcKOro
MIPUMEHEHHUS AIEKTPOMAarHuToB (B
OBITOBBIX TEXHUUYECKUX yCTPOICTBAX,
MIPOMBIIIJIEHHOCTH, MEJTULIUHE).
W3ydeHnue neicTBUsl MArHUTHOTO TOJIS
Ha IIPOBOJIHUK C TOKOM. M3yueHue
JEICTBUS 2JIEKTPOJABUTATEIS.
N3mepenne KI1/]
AJEKTPOABUTaTENbHON YCTAHOBKHU.
Pacno3naBanue 1 aHanu3 pa3anyHbIX
IIPUMEHEHUH DJIEKTPOABUTATENIEH
(TpaHCTIOPT, OBITOBBIE YCTPOUCTBA U

Jp.)

DneKTpoMarHuTHas
uHAYKIus (4 4)

Omnertel @apanes. SABnenne
IIEKTPOMAarHUTHOM
nHaykuuun. [Ipasuno Jlenna.
DneKTporeHepaTop.
CrniocoOsbInony4eHus
IIEKTPUYECKON IHEPTUH.
DJIEKTPOCTAaHIIMH Ha

OnBITE IO HUCCICIOBAHUIO SIBJICHUA
QJICKTpoMar HUTHOM HWHAYKIUU:
HUCCICIOBAaHUC W3MCHEHMI 3HAUCHUS 1
HaIlpaBJICHUA UHAYKIITUOHHOT'O TOKa




BO300HOBIISEMBIX
UCTOYHUKAX SHEPTHU

PesepBHoe Bpems (3 )

9 kaacc (102 4.)
TemaTnueckuit OCHOBHOE COJIepKaHUE OCHOBHBIE BUBI AEITEILHOCTU 50P
0J10K, TEMA ydamuxcst (Ha ypoBHE yueOHBIX
JICHCTBHIA)
Pa3nen 8. Mexanuueckue sapieHus (40 u)
MexaHn4ecKkoe MexaHn4ecKoe ABHKEHHE. AHanmm3 v 00CYXKJIeHUE PA3TUIHBIX
JIBHKCHHUE MarepuanbHasi TOUKa. MIPUMEPOB MEXAHUYECKOTO

H cIOCOOKI €ro
onucanus (10 1)

Cucrema oTcuéra.
OTHOCHUTEILHOCTD
MeXaHHYECKOTOIBHIKECHUA.
PaBHOMepHOE

pr[MOJ’IHHCﬁHOC JBHKCHUC.

HepasHomepHoe

HpHMOHHHeﬁHOC JABHXXCHUC.

Cpenusis 1 MTHOBEHHAs
CKOpPOCThH Tella Mpu

HCPaBHOMCPHOM ABHKCHUMU.

Yckopenue.
PaBHOyCKOpeHHOE

HpHMOHHHeﬁHOC JABHMXKXCHUC.

CBobosHOE mazieHue.
Omnbrtel [Nanunes.
PaBHOMEpHOE ABUXKEHUEIIO
okpyxkHocTH. [lepron

Y 9acTOTa OOpaIICHHUS.
JIuneiinas u yriosas
CKOpPOCTH.
[lenTpocTpeMurenbHOe
YCKOpEHUe

JIBUKCHHUSI.

OO6cyxeHre rpaHul] MPUMEHUMOCTH
MOJIETIN «MaTepuaIbHas

TOUKAY.

Onucanre MEXaHUYECKOT 0O JIBHKEHUS
Pa3TUYHBIMH CIIOCO0AMU
(ypaBHeHue, Tabnuua, rpaguk).
AHanu3 )KU3HEHHBIX CUTyallWid, B
KOTOPBIX IPOSBISETCS
OTHOCHUTEJIbHOCTh MEXaHUYECKOIO
JIBUKCHHUSI.

HabutoieHne MexaHu4eckoro
JBUKEHHSI T€JIa OTHOCUTEIHHO
PAa3HBIX TEJ OTCYETA.

CpaBHeHME MyTel U TPACKTOPHIA
JBUKEHMSI OJJHOTO U TOTO XK€

TeJa OTHOCUTENIBHO Pa3HbIX Tel
oTCY€Ta.

Amnanus Tekcta ["anumnes 06
OTHOCHUTEJIbHOCTH JIBUKCHMUS;
BBITIOJTHEHHE 33/IaHUH TI0 TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpenenenne cpeHEN CKOPOCTH
CKOJIbJKEHUS OpycKa Uiu

JIBUKCHHS IIAPUKA 0 HAKJIOHHOM
MIJIOCKOCTH.

Amnanu3 u o6cyxJieHue croco0oB
MPUOIMHKEHHOTO OINPEIETICHUS
MIHOBEHHOH CKOPOCTH.
Onpenenenne CKOPOCTH paBHOMEPHOTO
JBUKEHUS ([IapuKa

B KHUJKOCTH, MOJIEH
ANEKTPUIECKOT0aBTOMOOMIIS | T. 11.).
OmnpeneneHne myTH, MPORIEHHOTO 32
JTaHHBIA TTPOMEKYTOK

BPEMEHH, U CKOPOCTH TeJia 1Mo rpaduKky
3aBUCHMOCTH ITyTH

PaBHOMEPHOTO JIBUKEHUSI OT BPEMEHH.
OO6cyxaeHrne BO3MOXKHBIX IPUHIUIIOB
NeicTBUS pruOOpOB,

U3MEPSIOLIUX CKOPOCTh
(ctmaoMeTpoB).

Brruncnenue myTu 1 CKOPOCTH TpH
PaBHOYCKOPEHHOM MPAMOJUHEHHOM
JIBUKCHHH TeJa.




Ornpezenenue NpoieHHOro MyTH U
YCKOPEHUSI JABIKEHHSI TeJIa TI0 TpapuKy
3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBUKCHHSI TeJIa OT BPEMEHHU.
OmnpeneneHue yCKOPEHUs Teja MpH
PaBHOYCKOPEHHOM JIBH>KEHUU TI0
HAKJIOHHOM TUIOCKOCTH.

H3mepenne nepuoaa U 4aCTOThI
oOpalieHus Tela 1Mo OKPYKHOCTH.
OnpeneneHne CKOPOCTH PABHOMEPHOTO
JIBYDKEHUS TeJa 10 OKPY>KHOCTH.
Pewenne 3anay Ha
OTpeIeIICHUEKNHEMATHICCKUX
XapaKTePUCTHK MEXaHUYIECKOTO
JIBYDKEHUS a3 IMYHbIX BUIOB.
PacnioznaBanue u npuOIMKEHHOE
OIMCaHME PA3JIUYHBIX BHJIOB
MEXaHHYECKOTO JIBIDKCHUS B IPHPOJIC
1 TeXHUKE (Ha IpruMepax CBOOOTHO
MAJAFOIINX TeJl, IBYKCHUS KUBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEIICTB

U 1p.)

B3aumonelictBue
ten (20 v)

IIepssbiii 3akoH HeroTOHA.
Bropoii 3akoH HeroToHa.
Tperuii 3akon HeroToHa.
[IpuHnun cyneprno3unumn
cwi. Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus: cuia
TPEHUs CKOJIbKEHUS, CUjla
TpEHUs MOKOs, APYTHE BUIbI
TpeHus. Cuiia TSKeCcTu U
3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOPEHHUE
CBOOOHOTO NaICHHUS.
JIBrKeHre MIIaHETBOKPYT
Connua. Ilepsas
KOCMHYECKasi CKOPOCTb.
HeBecoMocTh 1 neperpysku.
PaBHOBeCcHE MaTepuanbHOU
TOYKU. AOGCOJIIOTHO TBEPI0E
Teio. PaBHOBeCcHETBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LenTp TsxecTn

Habmonenue u 00Cyk/1eH1e OTBITOB C
JBIKEHUEM TeJia IIPU YMEHbIIEHUN
BJIMSIHUS IPYTUX TeE,
MPENSATCTBYIONINX ABUKEHUIO.
AHanu3 Tekcta ['anuies ¢ onucanuem
MBICJICHHOT'O 9KCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIUH;
BBITIOJTHEHHUE 33JJaHUH IO TEKCTY
(CMBICITOBOE UTEHHE).

OO6cyxaeHre BO3MOKHOCTH
BBIMTOJIHEHUS 3aKOHA UHEPLIUHU B
PA3JAYHBIX CUCTEMAX OTCYETA.
Habmonenue u o0cyxaeHne
MEXaHUYECKHUXIBJICHHM,
MPOUCXOISAIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBU’KEHUH OTHOCUTEIIBHO
KaOuHeTa QU3UKH.

JlelicTBus ¢ BEKTOpaMHU CHII:
BBITOTHEHHE 3aJIaHUH 10 CIIOKESHUIO U
BBIYUTaHUIO BEKTOpOB. Habmonenue
W/ TIPOBEJICHHE OTIBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTD
YCKOPEHHMS TeJla OT MPHJIOKEHHOU K
HEMY CHJIbI U MAcChl Tela.

AHanmm3 u 00bsICHEHUE SIBJICHUMN C
HCII0Ib30BAaHUEM BTOPOTO 3aKOHA
Hprotona.

Pemrenue 3aiau ¢ uCnosib30BaHUEM
BTOpOro 3akoHa HproTOHA M npaBuia
CJIOKEHUS CUJL.

Onpenenenne KECTKOCTU NPYKUHBI.
AHanu3 cuTyanui, B KOTOPbIX
Ha0JII01al0TCs yrpyrue aegopmaliui,




1 UX 00BSCHEHUE C UCIIOIb30BAHUEM
3akoHa ['yka.

Pemenwue 3a1a4 ¢ uCnoib30BaHUEM
3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CUJIIbI
TPEHUSI CKOJIbKCHUS

OT CHJIBl HOPMAJIBHOTO JIaBIICHUSI.
OO6cyxneHue pe3yabTaToB
HCCIICIOBAHUS.

Omnpenenenne ko3P huiueHTa TpeHus
CKOJIb)KeHUs1. MI3MepeHne Cuitbl TpeHus
TTOKOSI.

Pemenwue 3a1a4 ¢ MCMob30BaHUEM
(hOopMyIIBI 1Sl CUITBI TPEHUS
CKOJIb)KEHUSI.

AHanu3 ABMKEHUS TeJ TOJIBKO MO
JEHCTBUEM CHJIBI TSKECTH —
CBOOOJHOTO MaJACHHUS.

OO0bsicHeHrEe HE3aBUCUMOCTH
YCKOpEHUSI CBOOOIHOTO MaJIeHUs OT
MAacChI TeJa.

OneHKa BEeTMYUHBI CUJIBI TSATOTCHHUS,
JIEACTBYIOLECH MEXAY JBYMS TEIaMHU
(1 pa3HBIX Macc).

AHanu3 IBWKCHUS HEOSCHBIX TEJ MO/
JEICTBUEM CUJIBI TATOTEHUS (C
HCIIOJIb30BaHUEM JIOTIOJTHUTEIIBHBIX
HWCTOYHUKOB HH(]OpMAInn).

Pemenwue 3a1a4 ¢ UCMOJIb30BaHUEM
3aKOHA BCEMUPHOTO TATOTEHUS U
(hopMyIIBI IS pacdéTa CUIITBI TSHKECTH.
AHanu3 OpUrHHaIBLHOTO TEKCTA,
OITMCHIBAIONIETO MPOSBICHHSI 3aKOHA
BCEMHUPHOTO TATOTEHUS; BBITIOJTHEHHE
3aJIaHuH TI0 TEKCTY (CMBICTIOBOE
YTEHHE).

Habumtonienue u o0Ccyx1eH1e OnbITOB
0 U3MEHEHHIO Beca Teja Mpu
YCKOPEHHOM JIBIKECHUH.

AHanu3 yciaoBHil BOSHUKHOBEHHUS
HEBECOMOCTH | IEePETPY3KH.
Pemenue 3a1ay Ha onpe/ienieHre Beca
TeJIa B PA3IMYHBIX YCIOBHSIX.

AHanu3 cul, IeUCTBYIOIINX Ha TEJo,
nokosieecs Ha orope. OnpezeneHue
IIEHTPA TSKECTH PA3THYHBIX Tell

3aKOHBI
coxpanenus (10 )

Nmnynsc Tena. U3menenne
uMITysbca. IMIynbc CUTIBI.
3aKOH COXpaHEHUs
uMIynbca. PeaktuBHoe
NBIDKEeHHE. MexaHndeckast
pabota u MoImHOCTh. PaboTta
CHJT TSDKECTH, YIPYTOCTH,
TpeHus. CBsi3b DHEPTUU U
paboTHI.

[ToTeHuumanpHas SHEPTUst
Teja, MOJHITOrO Hajl

HabGmonenue n 06cyx1eHIE OTBITOB,
JEMOHCTPHUPYIOIIUX Tepeaady
UMITyJIbCa TIPY B3aUMOJECHCTBUH Te,
3aKOH COXPaHEHMsI UMITYJIbCa IIPU
abCOJIIOTHO YIIPYTrOM U HEYNPYTroM
B3aUMO/ICHCTBUH TEIL.

AHanu3 CUTyalllil B OKpYy>Karolein
YKU3HU C UCIIOJIb30BAaHUEM 3aKOHA
COXPaHEHHUS UMITYJIbCA.
PacniozHaBaHue sBJIEHNS pEAKTUBHOTO
JBUKEeHMsI B npupoae u texuuke (MC




MMOBEPXHOCTHIO 3€MJIU.
[ToreHmanpHass?HEPT U
CKaTOU NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOM
SHEPTHUH.

— Ouomnorus).

[IpumeHeHne 3aKOHa COXpPAHEHUS
UMIyJbca s pacuéra pe3yabTaToB
B3aMMO/JICHCTBUS Tel (Ha mpuMepax
HEYIIPYTroro B3auMOJICHCTBUS,
YIIPYToro HeHTPaIbHOTO
B3aMMOJICHCTBHS JIBYX OJMHAKOBBIX
TeJ, OJIHO U3 KOTOPBIX HEMOABHKHO).
Pemienue 3a1a4 ¢ UCTIOIB30BaHUEM
3aKOHA COXPaHEHUS UMITYJIbCa.
Omnpenenenne pabOThI CHIIBI YIIPYTOCTH
IIpH MOABEME TPy3a C UCIIOJIb30BAHUEM
HETOJBM)KHOTO U TIOJBIXKHOTO OJIOKOB.

3aKOH COXpaHECHUS
MEXaHUYECKON IHEPTrUn

N3mepenne MOIIHOCTH.

N3mepenne noTeHIUAIBbHON SHEPTUU
ynpyro aeopMupoBaHHON NPYKHUHBI.
N3mepeHne KNHETUYECKON SHEPTUH
TEJNa M0 JUIMHE TOPMO3HOTO ITYTH.
DKcrepuMEHTAIbHOE CPAaBHEHUE
WU3MEHEHHUS IOTEHLIUAIbHON U
KMHETUYECKOM SHEPruil Tella Ipu
JBUKCHHUHU 110 HAKIIOHHOW IIJIOCKOCTH.
DKcrnepuMeHTalIbHas IPOBEPKA 3aKOHA
COXPAHEHHUs MEXaHUUYECKON SHEPTUU
MIPUCBOOOIHOM Ma/ICHUHU.
[IpumeHeHne 3aKOHA COXPaHEHMUS
MEXAHUYECKOW SHEPTUH ISl pacyéTa
MIOTEHIIMAJIBHOW U KHHETUYECKON
SHeprui tena. Penienue 3agad ¢
HCII0JIb30BAHUEM 3aKOHA COXPAaHEHUs
MEXaHWYECKON IHEPIrun

Paznen 9. Mexannueckue kosiebaHust U BOIHBI (15 )

Mexannueckue
koseOanus (7 9)

KonebarenbHoe qBUXEHUE.
OcCHOBHBIE XapaKTEPUCTUKH
KojeOaHuii: mepuo,
4acToTa, aMILTUTY/a.
MaremaTuueckui u
MPYXUHHBIA MasSTHUKH.
[IpeBpanienue snepruu
MpHUKOJIeOaTETLHOM
TIBUKCHHH.

3aTyxaromue KojieOaHusl.
BreinyxaeHHbIe KoneOaHusl.
Pes3onanc

Habmonenue xonebanuii moa
JEHCTBUEM CHJI TSDKECTH M YIPYTOCTH
1 oOHapyXeHHe MOJ00HBIX KoebaHuu
B OKPYXKAroIIeM MHPE.

AHanu3 xonebaHui rpy3a Ha HUTH U Ha
npyxuHe. OnpeneneHue 4acTOThI
KoJje0aHui MaTeMaTUYECKOTO U
MIPYXUHHOTO MasiTHUKOB.
Habmonenue u o0bsiICHEHNE SIBICHUS
pe3onanca. MccienoBanue
3aBHCHMOCTH Tepro/ia KoneOaHui
MOJIBEILIEHHOTO K HUTHU TPy3a OT JJTUHBI
HUTH.

[IpoBepka HE3aBUCUMOCTH TepHO/Ia
KoJieOaHU# TPy3a, TOJIBEIICHHOTO K
JIeHTe, OTMacChl rpy3a. Habmonenue u
00CyX/ICHHE OIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD
nepuo/a Koje0aHu MPy>KUHHOTO
MasiTHUKA OT MaccChl Tpy3a u
KECTKOCTH IIPYKUHBI.

[IpumeHeHne MaTeMaTHYECKOTO U
MPYXUHHOTO MasTHUKOB

B KaueCTBE MOJIENEH IS ONTUCAHHUS
KOJIeOaHUH B OKPYIKAIOIIIEM MHPE.




Pemenue 3ama4, CBSI3aHHBIX C
BBIYMCICHUEM HIIM OICHKOU YacCTOThI
(mepuona) KoneOaHwmiA.

Mexanunueckue
BOJIHBI. 3BYK

(8 1)

CBolicTBa MEXaHHMYCCKHUX
BOJIH. JIjIMHA BOJIHEL.
MexaHn4decKHe BOJHEI B
TBEPJIOM TeEJIE,
CEMCMUYECKUE BOJIHDI.
3ByK. ['poMKOCTbH 3BYyKa

M BBICOTA TOHA.
OTtpaxxeHue3ByKa.
Nudpa3Byk u yIbTpasByk

OOHapy>KeHHe ¥ aHaJTN3 BOJIHOBBIX
SIBJICHUN B OKPY>KAIOILIEM MUpE.
Habntonenue pacpoctpaneHus
MIPOJOJILHBIX U MONEPEYHBIX BOJH (Ha
MO/IeJIN) U OOHAPYKEHHE aHATIOTMYHBIX
BUJIOB BOJIH B MPUPO/IE (3BYK, BOJSTHBIE
BOJIHBI).

Brruncnenue IMHBI BOJHBI U
CKOPOCTH pacipOCTpaHEHUs 3BYKOBBIX
BOJIH.

DKcrepuMEHTAIbHOE ONPEIeIeHNE
TPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
KoJeOaHuH.

Habnronenne 3aBUCMMOCTH BBICOTHI
3ByKa OT YacTOTHI (B TOM YHUCIIE
CHUCTIONIb30BaHUEM MY3BIKAITbHBIX
UHCTPYMEHTOB).

Habutoienue u 00bsiICHEHNE SIBJICHUS
aKyCTMUYECKOTO pe30HaHCa.

AHanu3 OpUrMHAIIBHOIO TEKCTA,
MOCBSIIIEHHOTO UCTIOJIB30BAaHUIO 3BYKa
(unu ynapTpa3ByKa) B TEXHUKE
(ax0noKanus, ynbTpa3ByK B MEIUIIMHE
Y JIp.); BBITIOJIHEHUE 3aJaHHI 110
TEKCTY (CMBICTIOBOE YTEHHE)

Pazn

es1 10. D1eKTpOMarHuTHOE 10JI€ U AJIEKTPOMArHUTHBIE BOJIHBI (8 1)

DNeKTpOMarHuTHOE
1oJie u
AJIEKTPOMArHUTHBIC
BOJIHBI (6 1)

DNeKTPOMarHuTHOE T0JIE.
DNEeKTPOMArHUTHHIE BOJHBI.
CgaoiicTBa
AJE€KTPOMArHUTHBIX BOJIH.
[IIxana 3eKTpOMarHuTHBIX
BOJIH. Mcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH
JIJI COTOBOM CBSI3H.
DneKTpOMarHuTHas pupoa
cBera. CKOpOCTh CBeTa.
BonHoBEIE cBOlICTBa CBETa

[ToctpoeHue paccyxaeHui,
00OCHOBBIBAIOIINX B3aUMOCBS3b
ANEKTPUYECKOTO U MarHUTHOT'O TOJIEH.
OKCIIEpUMEHTAIIBHOE U3yUYECHHE
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH (B
TOM YHCJIE C TIOMOLIbI0 MOOUIIBHOTO
tenedoHa).

AHanu3 peHTr€HOBCKMX CHUMKOB
YeJI0BEYECKOI0 OpraHu3Ma.

AHanu3 TEKCTOB, OMMCHIBAIOLINX
MIPOSIBJIEHUS 3JIEKTPOMATrHUTHOTO
U3JIy4EHUs B IPUPOJIE: )KUBBIE
OpraHMU3MBbl, U3TyUEHUs] HEOECHBIX Tel
(CMBICTIOBOE UTEHUE).

PacniozHaBaHue ¥ aHanu3 pa3IUYHBIX
MPUMEHEHUN JIEKTPOMAarHuTHBIX BOJIH
B TEXHHKE.

Pemenue 3a1a4 ¢ ncnosib30BaHUEM
(bopMyI U1 CKOPOCTH
AJEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOThI CBETA

Pasznen 11. CeroBebie siBinenus (15 1)

3aKOHEBI
pacmpocTpaHeHus
cgeTa (6 u)

Ucrounuku cBeta. JIyueBas
MOJIETb CBETA.
[IpssMmonuneitHOE
pacnpoCcTpaHEHHUE CBETA.
3armenus Comnnina u JIyHBI.
Otpaxenue ceera. [nockoe

HaOmronenune omneIToB,
JEMOHCTPHUPYIOIIUX SBJICHHE
MIPSMOJIMHEHHOTO PacIpOCTPaHCHHS
cBeTa (BOBHMKHOBEHHE TEHU U
MOJIYT€HU ), U UX UHTEPIpETaus C
HCIIOIB30BAHUEM MOHATHSI CBETOBOTO




3epKajio. 3aKOH OTPAKEHHUS
CBeTa.

[Ipenomnenue cera. 3aKkoH
IIPEJIOMIIEHUS CBETA.

ITonHoe BHyTpeHHEE
OTpa’KEHHE CBETA.
Hcnons30BaHMEBHYTPEHHETO
OTPAKEHMSI B ONITUYECKUX
CBETOBOJAX

yva.
OOBsicHEHHE ¥ MOJICTTMPOBAHNE
COJIHEYHOTO ¥ JTYHHOTO 3aTMEHUIA.
HccnenoBanue 3aBUCUMOCTH yTiia
OTpaKEHHsI CBETOBOTO JIy4ya OT yria
naJicHusl.

W3yuenue cBOiCTB M300paskeHUs B
IUIOCKOM 3epkaiie. HaGmonenue n
0OBSCHEHHUE OTBITOB IO MOJTYICHHIO
M300paKeHUI B BOTHYTOM U BBITYKJIOM
3epkanax. Habmonenue u oObsICHeHNE
OTIBITOB TI0 TIPEJIOMIICHHUIOCBETA HA
TPaHHUIIE PA3JIUNYHBIX CPEJI, B TOM YUCIIE
OTIBITOB C MOJIHBIM BHYTPEHHUM
oTpaxkeHueM. MccienoBanue
3aBHCUMOCTH yTJIa MPEIOMIICHUS OT
yIJia maieHusi CBETOBOT'O JIyya Ha
TPaHUIIC «BO3yX—CTEKIION.
Pacrio3HaBaHue sSIBJICHUI OTPAXKCHUS U
MPEJIOMJICHUS CBETA B TIOBCEHEBHOM
KM3HU. AHAITU3 U OOBSCHCHUE SBJICHUS
OINTUYECKOTO MUPaXKa.

Pemenue 3a1a4 ¢ MCMONIb30BaHUEM
3aKOHOB OTPA)KEHUS U MPEITOMIICHUS
CBeTa

JInH3EI 1 JIuH3a, X0 ay4yen B JIMH3E. [Tonydenue n300paxeHuii ¢ TOMOIIbIO
ONTUYECKUE Ontruyeckas cucrema. coOuparoiiel U pacCeMBaIOIIEH JTUH3.
pubopsl (6 1) OnTuyeckue mpuOOpsI: Omnpenenenue HOKYCHOTO PacCTOSTHUS
¢doroamnmapar, MUKpPOCKOI Y ONITHYECKOW CHITBI COOMpParoIIei
u Teneckon. ['na3 kak JTUH3BI.
ONITUYECKas CUCTEMA. AHanu3 yCTpONCTBA U IPUHLINAIIA
brnuzopykoctbu JEHCTBHUS HEKOTOPBIX ONTHUECKUX
JATbHO30PKOCTh npuOopoB: oToanmnapara,
Pasnoxxenue 6emoro cBera B | MUKPOCKOTIA, TEIECKOIa
CIIEKTp (MC — Ouonorusi, aCTpOHOMHS).
AHanu3 sSBIeHU OIU30PYKOCTH U
JATHbHO30PKOCTH, IPUHITUTIA JCHCTBUS
oukoB (MC — Guonorus)
Paznoxenue Paznosxxenue 6emnoro ceera Hab6mronenue o pasnoxeHuto 6eimoro
Oenoro cBera B B criekTp. OnbITel HetoToHA. | cBeTa B ciekTp. Habmonenue u
cnektp (3 u) CrnoxeHue CeKTpaTbHBIX 00BSCHEHHE OIBITOB MO MOJIYYSHHUIO

IIBCTOB. Z[I/ICHepCI/IH CBCTa

0eJ0ro cBeTa Npu CI0KEHUH CBETa
Pa3HbIX [[BETOB.

IIpoBenenue u 00BSICHEHNE OIBITOB IO
BOCIPHUATHIO 1IBETA IPEIMETOB MPH UX
HaOJIIOICHNH Yepes3 LBETOBbIE
(GuabTPHI (IBETHBIE OUKH)

Pasnen 12. KBantoBeie sBienus (17 4)

Hcnyckanue u
MTOTJIOIICHUE CBETA
aToMoM (4 1)

OmnbiThl Pesepdopaa u
IJIaHETapHas MOJIEIb
aroma.Mozens atroma bopa.
Hcnyckanue u noryonieHue
cBeTa aToMoM. KBaHTBHI.
JInnenyaTble CIIEKTPHI

OO6cyxeHre 1eNn OTBITOB
Pesepdopna no uccnenoBanuto
aTOMOB, BBIJIBIDKEHHE TUTIOTE3 O
BO3MOXKHBIX PE3yJIbTAaTaXxOIMBITOB B
3aBUCHMOCTH OT IPEATOIaraeMoro
CTPOEHHS aTOMOB, (hOPMyJIHpOBaHKE
BBIBOJIOB U3 PE3YJIbTATOB OIBITOB.
O6cyx1eHrne TpoTUBOPEUHiA
TUTAaHETAPHOW MOJEIH aTOMa




Y OCHOBaHUU Ju1s THOTE3bI bopa o
CTallMOHAPHBIX OPOUTAX AJIEKTPOHOB.
HaGmroienne CruionHeIX 1
JIMHEWYATBIX CIIEKTPOB U3IIYYECHHS
pa3nuuHbIX BemecTB. OObsICHEHHE
JIMHEWYATBIX CIIEKTPOB U3JIYYECHHUS

Crpoenue
aTOMHOTO si/1pa
(6 1)

PannoaktuBHOCTH. Anb(a,
OeTauraMMan3ITydeHHs.
CtpoeHue aTOMHOTO siipa.
Hyxnonnas moxens
aTOMHOTO siapa. M30Tonsl.
PagnoaxkTuBHbIE
MIpEeBpaIICHHUS.
[Tepuoamonypacmnana.
JleficTBUS pagOAKTUBHBIX
M3JIYYCHUH Ha )KUBBIC
OpraHu3Mbl

OO6cyxeHre BO3MOXKHBIX THIIOTE3 O
MOJIENIAX cTpoeHus sapa. Onpenenenue
cocTasa sifiep Mo 3a/1aHHBIM MacCOBBIM
Y 3apsI0BBIM YKCIIaM U IO
IIOJIOKEHUIO B IIEPUOJUYECKOMN
cucteme ieMeHToB (MC — xumust).
AHanm3 n3MEHEeHHs COCTaBa Aapa U ero
MIOJIOKEHHUS B IEPUOJMYECKON CrCTeMe
npu apaauoaktuBHoct (MC —
XUMHUSA).

HccnenoBanue TpeKOB a-4acTHLL 110
rotoBbM (oTorpadpusm. OOHapyKEeHHE
Y U3MEpeHHe paJIuaimoHHOTo QoHa ¢
MTOMOIIIBIO JO3UMETPA, OLIEHKA €ro
WHTCHCUBHOCTH.

AHanu3 OUOIOTHYECKUX

M3MEHEHHI, TPOUCXOSIINX MO
JeCTBHEM PaIMOAKTHBHBIX
n3nyyenuit (MC — Ouosnorus).
Hcnonb3oBaHue painoakTUBHBIX
m3nydeHuit B meauimue (MC —
OMOJIOTHS)

SAnepHble peakuuu

(7 1)

SAnepHbie peakuu. 3aKOHbBI
COXPAaHEHHUs 3apsJ0BOIOU
MaccOBOI0 YHCEIl. DHEPrus
CBSI3M aTOMHBIX siiep. CBA3b
Macchl ¥ 3Hepruu. Peakuyun
CUHTE3a U JICIICHUS A1ED.
Ucrounnku sueprun ComnHiia
U 3BE3 L.

SAnepHas dHepreTuka

Pemenue 3a1a4 ¢ UCMONIb30BaHUEM
3aKOHOB COXPAaHEHHUSI MACCOBBIX U
3aps/IOBBIX YUCETl HA OTIPE/IeIICHUE
PE3YNBTATOBSICPHBIX PEAKLIUIT; aHAIH3
BO3MOKHOCTH HMJT HEBO3MOXXHOCTH
SJICPHON peaklnu.

OneHka 3HeprUH CBSI3U SIEP C
UCIOJIb30BaHUEM (POPMYJIBI
OHHIITEHHA.

OO6cyxaeHne nepcreKTHB
WCTIOJIH30BAHUS YIIPABIISIEMOTO
TEPMOSIJIEPHOTO CUHTE3A.

OO6cyx1eHne IpenMyILecTB U
9KOJIOTUYECKUX MTPOOIIEM, CBA3aHHBIX C
sepHoit sHepretukoil (MC —
9KOJIOTHSI)

[ToBTOpHTENEHO-00001IarOIIII MOTYJIB (9 1)

Cucremaruzamnus u
000011IeHHE
MPEIMETHOTO
COJIEpKaHUs U
OIbITA
NEATEITHbHOCTH,
MPUOOPETEHHOTO
MIPU U3YYCHUH
BCETO Kypca
¢buzukn

O0600611eHne conepKaHus
Ka)KJJOTO U3 OCHOBHBIX
pasnenoB Kypca PU3HKH:
MEXaHUUYECKUE, TEIIOBBIE,
AJEKTPOMarHuTHBHIE,
KBaHTOBBIE SIBJICHUS.
Hayunblii MeTOT TO3HAHUS 1
€ro peanusanus B
¢bu3znuecKkux
HCCIIEJOBAHMSIX.

CBs13b (DUBUKH U
COBPEMEHHBIX TEXHOJIOTUH B

Brinonnenue yueOHbIX 3aaHUH,
TPeOYIOUINX AEMOHCTPALUU
KOMIIETEHTHOCTEH, XapaKTEPHU3YIOIINX
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:
IIPUMEHEHHSI ITOTYyYEHHBIX 3HAaHUH I
HAy4YHOTO 00BACHEHHS (PU3MUECKUX
SABJICHUW B OKPY’KaIOIIEN MPUPOAE U
IIOBCEJHEBHOM KU3HMU, a TAKIKE
BBISIBJICHUS] PU3NYECKUX OCHOB psiia
COBPEMEHHBIX TEXHOJIOTUH;
IIPUMEHEHHSI OCBOCHHBIX
JKCIIEPUMEHTAJIBHBIX YMEHUN JUIs




o0acTH nepegavu
nH(pOpMaIuu, YHEPTEeTUKE,
TpaHCIOpTe

WCCIIeIOBaHUS (PU3NYECKUX SBJICHUH, B
TOM YHCIIE I IPOBEPKU TMIOTE3 U
BBISIBJIEHUSI 3aKOHOMEPHOCTEMN.
Pemenue pacuéTHbIX 3a7a4, B TOM
YHCJIe TIPEAIOJAraoux
UCIOJIb30BaHKE (PU3UYECKOM MO U
OCHOBAaHHBIX Ha COJIepKaHUU
Pa3IMYHBIX pa3fesioB Kypca (pU3HKH.
Brinonnenue u 3anmra rpynnoBbIxX
WM UHIUBUYalbHBIX MPOECKTOB,
CBSI3aHHBIX C COJCpPIKAHUEM Kypca
(105637041
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