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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o @u3uMKe Ha ypOBHE OCHOBHOIO OOIIEro 00Opa3oBaHUs
COCTaBJIeHAa Ha OCHOBE MOJIO)KEHUU W TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
yriay0i1EHHOM YPOBHE OCHOBHOM 00pa30BaTelbHON MPOrpaMMBbl, IIPEICTAaBICHHbBIX
B ®I'OC OO0, a Takxke ¢ yu€ToM (penepaibHOi paboueil mporpaMMbl BOCITUTAHUS
u Konnenuuu npenogaBanus yaueOHOro npeamera «Dusukay.

Conepxanue mnporpamMmbl MO (U3MKE HAIMpPABIEHO HAa YIOBJIETBOPEHHE
HOBBIUICHHBIX 3alPOCOB O0yYarolMXCs, CTpeMsAlmxcs K Oosiee TIiyOOKOMY
OCBOCHHIO (DM3MUECKUX 3HAaHUH, M Ha (HOPMUPOBAHME ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH oOywaronmuxcsa. B mporpaMmve 1o (u3uKe  YYUTBHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpeamera B peanmsanuu Tpeboanmii PI'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpEeIMETHBIM pe3ysibTaTaM 00yUYeHHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[Tporpamma 1o (u3MKe ycTaHaBIMBAET paclpeiesieHne yueOHOro MaTepuana
1o rojgam oOydeHus (Mo Kiaccam), mpeaiaraeT IpUMEpHYIO MMOCIeI0BaTeIbHOCTD
U3YYEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma no ¢Qusuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/1aHUU pabouell mporpaMMel 110 y4eOHOMY MPEIMETY.

dusuka SBISETCA CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX YUEOHBIX
IPEIMETOB, IMOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMUEH | (U3NYECKOU
reorpaguel, BHOCUT BKJIAQJ B €CTCCTBEHHOHAayYHYK KapTUHYy MHUDA,
IpenocTaBIsieT Hauboyee SCHbIE OOpa3lbl MPUMEHEHHS HAydYHOTO METO/a
MO3HAHUsA, TO €CTh CII0CO0A MOTYYEHHUSI JOCTOBEPHBIX 3HAHUN O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType oOIero
o0Opa3oBaHMUsl COCTOUT B (OPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U
MHTEpeca K HayKe y 00y4yarouuxcs.

W3ydyenne ¢u3ukun Ha YrIyOJEHHOM YypOBHE TMPEAINONAaracT yBEPEHHOE
BJIAJICHUE CJIeIyIOUMU KOMITETEHTHOCTSIMU, XapaKTEPU3YIOLIUMU
€CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

HAY4YHO OOBSICHATH SIBJICHUS,

OIICHWBATh ¥ TIOHMMaTh OCOOEGHHOCTH HAYYHOTO  HCCIEAOBAHUS;

WHTEPHPETUPOBATh JIaHHBIE M MCMOJIb30BAaTh HAay4HbIE JOKA3aTEIbCTBA JIS
MOJIy4EHUS BHIBOJIOB.

Ilenn wu3yuyeHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
onpeznenensl B KoHuenuuu mnpenojgaBaHusi yueOHoro mnpenmera «®dusuka» B
oOpa3oBaTenpHbIX opranm3anusax Poccuiickoit  ®enmepanmu, peaTu3yrOmUX



OCHOBHBIE  001Ie00pa30oBaTEIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Konnerun MunucrepcrBa npocsemienus Poccuiickoit @enepanunu (IpoToKoi Ot 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3yuenus QUMK Ha yriyOJEHHOM YPOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsI OOYYaIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOje MO3HaHUs U (popmupoBaHUE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pPe3ysibTaTa U3y4YeHHs OCHOB
CTpOCHUS MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

¢opMupoBaHHE YMEHUH NPUMEHATh (U3MUECKHE 3HAHUS U HAy4yHBIE
JI0Ka3aTeNNbCTBA I OOBICHEHUS OKPY KAIOIINX SIBJICHMUIA;

dbopMupoBaHrUE TPEACTABICHUNH O pPOIM (U3UKK AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHH;

pa3BUTHE  TPEJACTaBICHMM O  BO3MOXHBIX  cdepax  Oyayuiei
npo(eCCUOHATIBHON  J1€ATENbHOCTH, CBSI3aHHOM C (DU3HUKOW, TOATOTOBKA K
JanbHenneMy oOy4eHHIO B 5TOM HaIlPaBJICHUU;

¢bopMupoBaHHE TOTOBHOCTHM K JalbHEUIIEMY U3Yy4YCHHUIO (U3HKU Ha
yriayOlnEHHOM ypOBHE B paMKax COOTBETCTBYIOLIUX mpoduie oOyueHus Ha
YPOBHE CPEJHETO 00IIIero 00pa3oBaHuUsI.

JlocTmkeHre 3TUX Iiesield MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01m1ero o6pa3oBaHus 00eCIeYNBACTCS PEIICHUEM CIIECTYIOIMUX 3a0au:

npuoOpeTeHNe 3HAHUM O TUCKPETHOM CTPOCHHMH BEIIECTBA, MEXAHMUYECKUX,
TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNEe YMEHUHN aHAIM3UPOBATh U OOBACHATh GU3NUYECKUE SIBJICHUS HA
OCHOBE U3YYEHHBIX (PU3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PEIICHHS PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TPEOYIOLIUX
CO3MaHMUA U WCIOJB30BaHUA (DU3MUECKHX MOJEJCH, BKIIOYas TBOPUYECKHE U
IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHUM: HaOMI0naTh SIBJACHUS U U3MEPSTh
¢dusznyecKre BEIUYUHBI, BBIIBUTATh TUIIOTE3bI U MpEAarath dKCIEPUMEHTAIbHbIC
Croco0bl WX MPOBEPKH, MJIAHHUPOBATH U MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIBHBIC
WCCIICJIOBAHMSI, aHATU3UPOBATH MOJTYUYCHHBIE JAHHBIC U JIEIaTh BBIBOIBI,

OCBOEHHE NpUEMOB PAOOTHI ¢ HHpOpMaALUEl (PU3NYECKOro COAECpKaHMUS,
BKJItOUYasi UH(POPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUAX (PU3UKU, UHTEpIpETals U
KPUTHUECKOE OlIEHWBaHKE NHPOpMAIIUY;

3HaKOMCTBO €O cepaMu MpoPeCcCHOHANBHON AEATEIbHOCTH, CBSI3aHHBIMU C
¢u3MKON, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSIX
(duznuecKoil HayKu.



Ha wusydenune ¢usuku (yrinyOn€HHBIM ypOBEHb) Ha YPOBHE OCHOBHOTO
obmero obpazoanusi orBoautcs 340 wacoB: B 7 kimacce — 102 gaca (3 gaca B
Hezeno), B 8 kiacce — 102 gaca (3 ygaca B Hegemo), B 9 kimacce — 136 gacos (4
gyaca B HEJICITIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. @u3nka u e€ posib B IO3HAHNH OKPYKAKLIEro MUpAa.

®dusnka — Hayka O npupoje. SBiIeHUS TPUPOIBI (PJIEMEHTBI COJIEpPIKaAHMUS,
BKJIIOUAIOIINE MEXIPEAMETHbIE CBs3U). DU3MYECKUE SIBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BennuuHbL. PasmepHocTb. EnuHUIB (U3MUECKUX BETUYHH.
U3smepenne Qusnueckux BenudyuH. Otanonbl. ®duszmyeckue mnpubopsl. lleHa
nenenusi. [lorpenrnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyna npu padbote ¢
JabopaTopHbIM 00OpyAoBaHHEeM. MexayHapojaHas cucteMa eaunull. llepeBon
BHECHUCTEMHBIX eauHUI] B equHuIbl CU.

Kak ¢usuka u Japyrue eCTeCTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAONIOJACHUE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBIXKEHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro sieieHus. Onucanue GU3NIEeCKUX SBICHUHN ¢ TTOMOIIBIO MOJIEIIEH.

Jemoncmpavuu.

MexaHnuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBHIE,
3BYKOBBIC SIBJICHUSI.

dusnueckre MpuOOpPHl U MPOIEAypa MPSIMBIX WU3MEPEHUM aHAJOTOBBIM U
U POBBIM PHUOOPOM.

Jlabopamopnuie pabomot u onvimel.

OrnpeneneHue 1eHbl JeIeHUs MIKAJIbl U3MEPUTEIHLHOTO pudopa.

N3mepenue pacCTOsIHUN.

N3mepenue miomaau u o0béMa. MeTos majneTKy.

N3mepenne BpeMeHu.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TEA.

Onpenenenue pa3MepoB MajbIX Tel. MeTox psSaoB.

[IpoBeneHne wuCCaenOBaHUS 10 IPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
IIapyKa, MyIeHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIE CBeIeHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U MacChbl. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JBmwxenne yactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHS YacTUL C
temriepatypoii. bpoyHoBckoe nBmwkenue. (uddys3umsa. BzammonerictBue wacTwi
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamIm4yecknx) Ted. B3auMocBsI3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHEeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBL.

emoncmpauyuu.

Ha6mronenne 6poyHOBCKOTO IBUKEHHUSL.

Habmonenue nuddysumn.

Habmtonenue siBineHnuid, OOBSICHSIONINXCS TPUTHKEHUEM HITH OTTATKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnvie pabomot u onvimel.

OrenHka 1uaMeTpa aToMa METOJOM PsJIOB (C UCTOIb30BaHUEM (hoTorpaduii).

OmnbITHI 110 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHNUS T'a30B.

OmnbITEI IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKEHHUS.

Pa3nen 3. /IBH:keHMe M B3aUMOAeHCTBHE TeJl.

Mexannueckoe newxkenue. I[lyte m  nepemenienue. PaBHOMEpHOE U
HEpaBHOMEpHOe JBxkeHHe. CBOOOJHOE Ma/JeHUE Kak MpUMEp HEPaBHOMEPHOIO
nerkeHns teil. CkopocTb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBMIKCHUHU.
Pacuér nyTu 1 BpeMeHU JBUKEHUS.

['padmkn 3aBUCHMOCTEHl BENWYMH, OMHUCHIBAIOIIMX JBIKeHHE. OO0rmme
NMOHATUSI 00 OTHOCUTENBHOCTH JABWXKEHMs. CloXKeHUe CKOpoCTeM st Te,
JOBWKYIIUXCS MTapaJIIENbHO.

SBneHue uHEpUMH. 3aKOH HWHEpUWHU. B3aummonelcTBHe Ten Kak IPUYHMHA
U3MEHEHUSI CKOPOCTH [BWKEHHsA Tel. Macca Kak Mepa WHEPTHOCTH Tela B
IIOCTyHaTeNbHOM JBWXEHUH. IInotHOocTs BemecTBa. CBS3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAauHuue o0béma BemecTtBa. CMeCH M CIUIABBL
[loBepxXHOCTHAs U TMHEWHAS TIJIOTHOCTb.

Cuna Kak XapakTepHCTHKa B3anMoAeHcTBUsA Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepeHnne cuibl ¢ MOMOLIBI0 AUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHIIA
TskecTd. CHita TSDKECTH Ha Ipyrux mranerax. Bec tema. HeBecomocTs. Crnoxkenune
CWJI, HAIIPABJIEHHBIX 10 OJHOU IpsAMoW. PaBHoxeWcTByromas cwi. Cuiia TpeHUs.
TpeHue CKOIBXKEHUS W TPEHHUE IIOKOs, BIA3KOE TpeHHe. TpeHue B IpUpOAE U
TEXHHUKE.

JHemoncmpayuu.

HabGnronenne MexaHn4ecKoro IBHKEHHS TENa.

N3mepenne CKOpOCTH MPSMOJINHEUHOTO IBUKEHUS.

Habntonenue siBjaeHUs] MHEPLUU.

HaGmroneHne u3mMeHeHust CKOpOCTH MPH B3aUMOJICHCTBUU TEJ.

CpaBHEHHE MACC MO B3aUMOJICVCTBHUIO TEII.

CoxeHue cuil, HapaBJIEHHBIX 110 OJTHOW IPSIMOM.

Jlabopamopnuie pabomot u onvimel.



OrnpenenieHue CKOPOCTH PaBHOMEPHOI'O JBWKEHUS (IIApUKa B YKUJKOCTH,
MOJIEJIH JICKTPUYECKOTO aBTOMOOMIIS M TaK Jlajee).

Omnpenenenue cpeaHE CKOPOCTH CKONBbKEHUs Opycka WM IIapuka TIo
HAKJIOHHOU TTIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPAOTO TEA.

OnbITEL, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsukeHus (nedopmarmn)
NPY>KUHBI OT PUIOKEHHON CHIIBI.

OnebIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI TPEHHSI CKOJIb)KEHHUS OT
CWJIBI JJaBJICHUS U XapaKTepa CONMPUKACAIOIIUXCS TIOBEPXHOCTEM.

Pa3znen 4. laBiieHue TBEPABIX TeJl, KMIKOCTEN U ra3oB.

Hasnenue. Cuna nasinenus. CnocoObl YMEHbUICHUS U YBEJINYECHUSI 1aBJICHUSI.
JlaBnenue rasza. 3aBHCHUMOCTh JaBJCHHMsS Ta3a OT O00bEMa H TeMIEpaTyphl.
[lepenaya naBiieHUs TBEPABIMH TENAMM, KHUIKOCTSIMU M razaMmu. 3akoH [lackais.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCHUMOCTh  JIaBJICHUS  KUAKOCTU  OT  TIOYyOMHBI  HOTPYXKEHHS.
I'mapocratnueckuit  mapagokc. CooOmaromuecss cocyasl. ['mapaBnnueckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JIaBJIEHUH B COBPEMEHHBIX TEXHOJOTHSIX.
Y CcTpoiCTBO BOJIOITPOBO/IA.

Atmocdepa 3emsin u atmocdepHoe napieHue. [IpuymHBI CylIECTBOBaHMS
BO3ayHOW o6osouku 3emuu. Onbit Toppuuemnu. M3mepenune armochepHOro
JaBJIeHUs. 3aBUCUMOCTbh aTMOC(EPHOro AABJIECHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 1151 U13MepeHuss aTMOC(HEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeJIO. BeITamkuBaronas
(apxumMenioBa) cuiia. 3aKOH ApxumMena. Y clioBUE€ BOZHUKHOBEHUS BbITAJIKUBAIOIIEH
(apxumenioBoii) cuibl, noarekanue. [lnaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHU I'a3a OT TEMIIEPATYPBI.

Ilepenada naBiaeHUs KUAKOCTBHIO U Ta30M.

Coobmiaromuecs CoOCybl.

['mppaBnuaeckunii nmpecc.

[TposiBnenue aecTBHs aTMOC(HEPHOTO TaBICHUSI.

Cudon.

3aBUCHMOCTD BBITAJKHBAOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCcTH TEJIA ¥ TUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIICH CUJIBI BECY BBITECHEHHOM JKUIKOCTH.

VYcnoBue miaBaHus TeJ: IIaBaHUE WK MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOUIECHUS TUIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimel.



HccnenoBanre 3aBHCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTpYyKEHHOU B
KUAJIKOCTb YAaCTH TEJA.

OrnpeneneHne BBITATKUBAIONIEH CHIIBL, ICHCTBYIOIIECH HA TEIO, MOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEMCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT MaccChl TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOMIEH  CHUJIBI,
JEHCTBYIONIEH HA TEJNO B KUIKOCTH, OT 00bEMa MOTpyXEHHON B JKUJIKOCTh YaCTH
TE€JIa ¥ OT IUNIOTHOCTHU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa WIH KOHCTPYUPOBAHUE JIOJKH U ONPEIEICHUE
€€ rpy30n0bEMHOCTH.

Pa3nen 5. PaboTa 1 MOIIHOCTH. JDHEPrus.

Mexanudeckas paboTa JJis CUJl, HAlPaBJICHHBIX BAOJb JIMHUH ITEPEMEIICHHUSI.
MomHoCTb.

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJIOK, TMOJHCIACT, HAKIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHn3M. MomeHT cuiibl. PaBHoBecue peruara. [IpaBuio
MomeHTOB. [IpuMeHeHHe TmpaBujia paBHOBECHS pblyara K OJIOKYy. «30JI0TOE
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBbI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas dHeprusa. KuHernueckas W TOTEHIUANbHAs SHEPIUs.
[IpeBpaiieHre OAHOTO BU/IA MEXaHUYECKOW YHEPTUM B APYTrOi. 3aKOH COXPaHEHHUs
Y TIPEBPALLECHUS SHEPTHH B MEXAHHKE.

Jemoncmpavuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

HccnenoBanue ycioBui paBHOBECHS pblyara.

N3mepenne K11/ HakKIIOHHOM TIJIOCKOCTH.

W3ydenne npaBuia peryara Juis OJABHKHOTO U HETIOABMYKHOTO OJIOKOB.

Omnpenenenue KI1/] mogBu’HOro 1 HEMOABUAKHOTO OJIOKA.

Omnpenenenre paboThl CUIIBI YIIPYTOCTU IPU MOABEME IPy30B MPU MOMOIIH
IMOABMKHOTO OJIOKA.

N3y4yeHue 3aKk0Ha COXpaHEHHsI MEXaHUYECKON SHEPIUN.

8 KVIACC

Pa3pnen 6. TenJioBble SIBJICHHUSA.

OCHOBHBIC TIOJOKEHUSI MOJICKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelllecTBa. Macca U pa3mepbl aTOMOB W MOJIEKYJ. OMBITHI, MOJATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUH.



Mopenn TBEPAOTO, KUAKOTO M Ta3000pa3HOrO0 COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdHble Tena. I'padeH — HOBBIM MaTepHall AJii HOBBIX
TEXHOJOTMM. TEXHOJOrMM MOJNyYEHUsT HCKYCCTBEHHBIX anma3oB. OObsicHEHHE
CBOMCTB Ia30B, KUAKOCTEW M TBEPIBIX TEJI HAa OCHOBE IOJIOXKEHUN MOJIEKYJISIPHO-
KHMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHHWE, CMAYMBAHHE, KAWJUIIPHBIE
aBieHUs. TerioBoe pacliMpeHue M C)KaThe. 3aBUCHMMOCTb JaBJIEHUs rasza oOT
o0BEma, TeMIieparypebl.

Temneparypa. CBsA3p TeMmmeparypbl CO CPEIHEH KHHETHYECKOW 3HEpruei
TEIJIOBOTO JIBM)KEHMSI 4acTULl. TemneparypHble IIKAJIbI.

Buytpennsas osHeprus. CnocoObl HM3MEHEHHMs] BHYTPEHHEW DHEPIHH:
TerIonepeaaya " COBEPILEHUE paboTHI. Bunbl TEIUIONIEpENauH:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyueHHe. Buapl Temnonepenayn B Npupoae u
TexHuke. HeoOpaTuMoCTh TEMIOBBIX MPOLECCOB.

KonuuecTBo TemnoThl. Y AelbHAs TEIIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUI0BOE paBHOBecHe. 3akoH HproToHa-PruxmaHa. YpaBHeHHE TEIOBOro OanaHca.

[InaBieHue U OTBEpEBaHNE KPUCTAJUIMYECKUX BEIIECTB. Y IeIbHAs TEIUIOTA
miaBiaeHus. [lapoobpazoBanne u korneHcanus. Mcmapenne. Kunenne. Y nenpHas
TEIioTa  napooOpa3oBaHMs.  3aBHCHUMOCTb  TEMIEpaTypbl  KUIEHUS  OT
atMoc(epHoro napieHus. HacbllleHHBbI U HEHachILIEHHBIM map. BiaxHOCTh
BO3/yXa.

OHeprus TOIIMBA. Y IeJIbHAs TEII0TAa CTOPaHMsL.

[Mpunuuner pabotel TemnoBsix asurateneil. KIIJ| TemmoBoro asuraress.
TennoBsle ABUTAaTeNM M 3alllUTa OKPY’KamoIIeW cpenbl. TersoBble MOTEPH B
TEIIOCETSX.

3aKOH COXpAaHEHMsI U MPEBPAILICHHS SHEPIHMH B MEXAHWYECKUX M TEIJIOBBIX
npoueccax.

Jemoncmpavuu.

HaOmronenune 6poyHOBCKOTO JIBUOKEHUSL.

Hab6monenue nuddysuu.

Habmronenue sBIEHUH TNOBEPXHOCTHOTO  HATSDKEHUS, CMauuMBaHUS U
KAWUISIPHBIX SIBJICHU.

HabumroieHue TenioBoro paciupeHus Tel.

W3meHeHnne maBieHUs Ta3a NpU W3MEHEHHH 00bEMa W HArpeBaHUU WU
OXJIQXKICHUU.

[IpaBuia usMepeHus TeMIepaTyphl.

Bunsl Teruonepenayn.

OxJaxJIeHuE MPU COBEPILIEHUU PaOOTHI.

HarpeBanue ripu coBepuieHUU padOThl BHEIIHUMU CUJIAMU.

CpaBHEHME TEINTOEMKOCTEN PA3JIUYHBIX BEIIECTB.



HabGnronenue KuneHusl.

Habnrogenue nocTostHCTBa TEMIIEPATYPHI IPH IIABJICHUH.

Mojenu TenI0BBIX ABUTaTEICH.

Jlabopamopnuie pabomot u onvimel.

OnpIThl IO OOHAPYKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO PUTSKEHHUS.

OMnBITHI O BBIPALIMBAHUIO KPUCTAVIOB IOBAPEHHOM COJIM WJIK caxapa.

W3mepenue Ttemmeparypbl NpH IOMOLIM JKUIAKOCTHOIO TEPMOMETpa H
JATYMKA TEMIIEPATYPHI.

OneITel 0 HAOJIIOJCHHUIO TEIJIOBOIO PACHIMPEHHS Ta30B, KUAKOCTEH H
TBEPABIX TEIL.

Omnpenenenue 1aBaeHUs Bo31yXa B OajyioHe LIIpULA.

HccnenoBanue 3aBUCUMOCTH JaBJIEHMs BO3AyXa OT €ro o0béma u
TEMIIEpaTypBbl.

[IpoBepka runore3sbl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUUYECKOIN TpyOKe OT TeMIIEepaTyphl.

Habmonenne wW3MeHEHUsT BHYTPEHHEW OSHEpruM Tela B pe3yJibTaTe
TEIJIONepe aul U padOThl BHEIIHUX CHIL

HccrnenoBanue sBIEHUS TEIUIOOOMEHA TMIPU CMEUIMBAHUM XOJOAHOH U
ropstue BOJIBL.

Omnpenenenre KOIMYECTBA TEIJIOTHI, TOJIyY€HHOI'O BOJIOH MPH TEIIIOOOMEHE
C HarpeThIM METAITTMYECKUM LUITUHAPOM.

OmnpeneneHue MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca HCHapeHusl.

OmnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO31yXa.

Onpenenenue yaenabHON TEIUIOTHI IIJIaBJICHUS JIbJIA.

Paszgeu 7. DiiekTpruecKre 1 MAarHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poaa 3JIEKTpUYECKUX 3apsioB. B3ammopeiicTBue
3apsbKEHHBIX Tell. 3akoH KyroHa.

Onekrpuyeckoe nose. Hanpspk€HHOCTh anexkTpudeckoro mnons. I[IpuHoun
CYNEPHO3UINH FNEKTPUUECKUX MOJIeH (Ha KaUEeCTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsil.
Crpoenne aroma. [IpoBOJHMKHM, MAMAIEKTPUKHM M TOJYHPOBOJHUKH. 3aKOH
COXpaHEHUS AEKTPUUECKOTO0 3apsiaa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
WICTOYHUKH TOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B METAJIAX, )KUJKOCTAX U ras3ax.

OnekTpudeckas nenb. Cuna Toka. DIEKTPUYECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJIbTMETP B LIETIH [TOCTOSIHHOTO TOKa. CONMPOTUBIEHUE MPOBOAHUKA. Y ACIBHOE



COIPOTHUBJICHUE BemiecTBa. 3akoH Oma mig ywyactka uenu. [locnegoBarenbHoe u
MapaJJIEIbHOE COECTMHEHNE MPOBOAHUKOB. DJIC B 1IenmM MOCTOSHHOTO TOKA. 3aKOH
Oma mnsa nonnou menu. [IpaBuna Kupxroda. Pacu€r mpocThix 37eKTpUYECKHX
ueneil. HemmuelHpie 3J1EeMEHTHI.

PaGota u MomHOCTH 3yeKTpUUeckoro Toka. 3akoH JDxoymns-Jlenna.
DNEeKTpUYECKUE 1EMU U MOTPEOUTENN IEKTpUIeCKor sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeWCTBHME  MOCTOSIHHBIX ~ MarHUTOB.
MarnautHoe none. MarHuTHOE nosie 3eMJIM M €ro 3HAaYCHUE ISl )KU3HU Ha 3eMIle.
OnbiT Opcrena. MarHutHoe ToJ€ AJIEKTpUYecKoro Toka. OmnsiT  Ammepa.
[IpuMeHeHUE HIEKTPOMAarHUTOB B TEXHUKE. JlelicTBME MAarHWTHOrO MOJs Ha
MpOBOJHUK C TOKOM. Cuna Awmrmepa U OIpeleliecHue €€ HampaBJICHHUS.
DJIEKTPOJABUTATENL MOCTOSHHOTO TOKa. M CHoib30BaHWE BIEKTPOJABUTATENIEN B
TEXHUYECKUX YCTPOMUCTBAX U Ha TPAHCTIOPTE.

Omnertel @apajnes. SIBneHue 3aeKTpOMarHuTHOW MHAYKIUU. [IpaBuio Jlenna.
DIIEKTPOreHeparop. CriocoOb1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHUKAX HSHEPrUU. IKOJOTMYECKUE
po0JIeMbl SHEPTeTUKU. TOIIMBHBIC JIEMEHTHI U AJIEKTPOMOOHIIH.

Hemoncmpayuu.

DIIeKTpU3aLUs TEL.

JIBa po/ia 3EKTPUYECKUX 3apSAI0B U B3aUMOJICCTBUE 3apsHKEHHBIX TEI.

Y CTpOMCTBO U AEUCTBUE HIIEKTPOCKONA.

DIJIEKTPOCTATUYECKAS UHTYKIIUSI.

3aKOH COXpaHEHHUS PIEKTPUUECKUX 3aPSI0B.

MopaenupoBaHU€ CHJIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJSI C [OMOUIBIO
OyMaKHBIX CYJITAHOB.

[IpoBOAHUKY U TUDJICKTPUKHU.

W cTOYHMKYN OCTOSIHHOTO TOKA.

JIencTBUS 3JIIEKTPUYECKOrO TOKA.

DIIEKTPUYECKHUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3Mepenue CUItbl TOKa aMIEPMETPOM.

N3mepenne 3JIeKTPUYECKOro HAMPS>KEHUS] BOJIBTMETPOM.

Peocrar u mara3uH CONpOTUBIECHUN.

B3anmoneiicTBrE TOCTOSIHHBIX MAarHUTOB.

MonennupoBaHre HEBO3MOKHOCTH Pa3IeICHNUS MTOJIHOCOB MarHUTA.

MoaenupoBaHrue MarHUTHBIX MTOJIEH MOCTOSTHHBIX MarHUTOB.

OmnsIT Opcrena.

MarHuTtHoe€ 1oJsie ToKa. JJIEKTPOMArHuUT.



JlelicTBrE MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MMOCTOSTHHOTO TOKA.

OmnbrTer @apanes.

DIIEKTPOTreHEePaTOpP MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimel.

OnbITel O HAOMIOJEHUIO AJICKTPU3AIMUA TEJI MPU COMPUKOCHOBEHUH U
WHIYKIUECH.

HccnegoBanue NOEUCTBUSL  DJIEKTPUYECKOTO TMOJSI HA MPOBOJHUKU H
JTUBIEKTPUKH.

COopka U UCTIBITaHUE AICKTPUUECKOM 1IETH MTOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA, MTPOTEKAIOIIETO YE€PE3 PESUCTOP, OT
HaIpPsHKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMNBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAIN MOMEPEYHOTO CEUYEHUS U MaTepuaa.

Ornpenenenue yaeabHOro CONpOTUBIICHUS IPOBOJHUKA.

[IpoBepka TmpaBUia CJOKEHUS HANPSDKEHUM TIPU  MOCIEAOBATEIBHOM
COCJIMHEHNH JIByX PE3UCTOPOB.

[IpoBepka mpaBWwia [ CHJIbI TOKa IIPU NAPALICIBHOM COEIUHECHUHN
PE3UCTOPOB.

Omnpenenenue 3/]C 1 BHYTPEHHETO CONPOTUBIICHUS ICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BbINOMHEHUA 3aKOHa OMa 7151 ITOJTHOM LETH.

N3yueHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEIIMHEHHBIX 3JIEMEHTOB (JIAMITbI
HaKaJIMBaHUS WJIH MTOJYITPOBOIHUKOBOTO JTIHOA).

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSTHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MIPU WX OObEIUHEHUU U
pa3eneHun.

HccnenoBanre 1elCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbl B3aUMOJICUCTBUS KATYIIKH C
TOKOM W MarHuta OT CWJIbl U HAIlpaBJICHUS TOKAa B KAaTyIIKE U OT HAIMYHUS
(OTCYTCTBUSI) CEp/ICUHUKA B KaTYIIIKE.

N3yueHne neicTBUS MarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u u3y4eHue padoThl AIEKTPOIBUTATEIS.

N3mepenne KII/l anexTpoaBuraTeIbHONM yCTAHOBKH.

OnbITEI  TO  UCCIICIOBAHUIO  SIBIICHUS  DJEKTPOMATHUTHOM  WHIYKIIMH:
UCCIIeIOBAaHNE U3MEHEHUM 3HAYCHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.



9 KVIACC

Pasznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe JaBwkeHue. MarepuanbHas Touka. CrnocoObl  omucaHus
MEXaHUYECKOTO JBWXCHUS: TaOJIUYHBIN, rpadudeckuii, aHanuTuaeckuit. Cucrema
oTc4y€Ta. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBHXKECHUSI.

BekTopHble BeTMUMHBI, ONIEpAIlUU C BEKTOpaMu, MPOEKINU BekTopa. Paguyc-
BEKTOp MATEpUAIbHOM TOYKM, TIEPEMEIEHHEe Ha IUJIOCKOCTU. PaBHOMEpHOE
NpsIMOJIMHEWHOE JBWXeHue. HepaBHOMEpHOE MPAMOJIMHENHOE JBHKECHHE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh T€JIa MPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TPSIMOJIMHEMHOE JBHXKEHHUE. Y CKOPEHHE
cBoOoaHOTrO najeHus. OnbIThl ["anuses.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUICHHOTO MyTH U
MepEMEILICHHS 1JI PSIMOJIMHENHOTO JBUKECHHUSL.

JIBrkeHue Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

JIBrmKeHHE 10 OKPYKHOCTHU. JIMHEHAas: CKOPOCTh, YyIIIOBasi CKOPOCTh, IEPUOT
¥ 9acTOTa OOpaIIeHus TIPU PaBHOMEPHOM JBIKEHUH 1O OKPY>KHOCTH. CKOPOCTh U
YCKOpPEHHUE MPU JBUKEHUU TTO OKPY>KHOCTH.

Bekrop cuiibl. PaBHOIEHCTBYOIIAs CHJIA.

IIepseiit 3akoH Herorona. Broponi 3akon Herotona. Tperuii 3akoH HproToHA.
[IpyHIMT CynEepIIO3UIINY CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TpEeHUs TIOKOs, Ipyrue Buibl TpeHus. Kosdduiment tpenus.

JIBM>KEHME TEIl IO OKPYKHOCTHU MO JIEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnynnu um nmoabéMHas cuna Kpbula. COBpEMEHHBIE JIETATENbHBIC
amnmapaTtbl, CyJa Ha TM[OJBOJHBIX KpPBUIbSIX, AHTHUKPHUIO HA CKOPOCTHBIX
aBTOMOOMISAX. [[BIKeHME TToe3/1a Ha MAarHUTHOM TTOAYIIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUs. J[BM)KEHUE Tel BOKPYT
IpaBUTAIMOHHOTO IIeHTpa (B ToMm uucie Iutaner Bokpyr Coinnua). [lepsas
KOCMHMYECKast CKOPOCTb. HeBECOMOCTD U IEPETpy3KHU.

PaBHoBecue marepuanbHON TOukU. AOcomoTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJA € 3aKPEIJIEHHON OChIO BpameHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynse Tema. M3meHenue wummynsca. MMnoynbc cuiibl.  Yropyroe u
HEYIIPYyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHUS HWMIIYJIbCA.
PeaktuBHOE IBUXKEHUE.

Mexanuyeckass paboTa W MOIIHOCTb. PaboTa cui TSAXKECTH, YIOPYrOCTH,
TpeHus. CBs3b dHepruu U paboTel. [loTeHIMaNTbHAS YHEPTHS TeNa, TOIHATOTO Ha
MOBEPXHOCTHIO 3eMJId. [loTeHIIManbHast SHEPTruUs CKaToM NMpyKUHbl. KnHetnueckas
sHeprus. TeopeMa 0O KMHETUYECKOW SHEPruu. 3aKOH U3MEHEHHUS M COXPaHEHUS
MEXaHHYECKON YHEPTHH.



Jemoncmpavuu.

Habnrogenne MeXaHW4ecKOro JBMXKEHHS Teja OTHOCHTENIBHO pa3HbIX TEJ
OTCYETA.

CpaBHeHUE TyT€l W TPAEKTOPUM IBHKEHHUS OJIHOTO M TOrO JKE€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOIUHENHOTO IBYKEHHUSL.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHUSI.

HabGnrogenue 1BUKEHUS TeNa 10 OKPY>KHOCTH.

Halnronenue mexaHndeckux SIBJICHHUH, MPOUCXOSIINX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM ABWKEHHH OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

HaGntonenue paBHoBecHst Te, CBOOOIHOTO MajieHus!, KoieOaHusi MasiTHUKA B
MHEPIUATBHBIX CUCTEMaX KaK MOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHUS TN OT €r0 MACChl M JIEUCTBYIOIIEH HA HETO CUIIBI.

HaGntonenue paBeHcTBa CUIT PU B3aUMOJICUCTBUU TEJL.

M3meHeHue Beca Tena pyu YCKOPEHHOM JIBU)KECHHM.

[lepenaya umIrynbca IMpy B3aUMOJAEHCTBUH TEN.

[Tpeobpa3zoBanus SHEPTUN TIPU B3aUMOICHCTBUH TETL.

CoxpaHeHne UMIyJIbca MPH a0COTIOTHO HEYTIPYTOM B3aHMOICHCTBHH.

CoxpaHeHre UMITYJIbCA MPU YIPYTOM B3aUMOJICUCTBUU.

HaGmtonenue peak THBHOTO JIBUYKEHUS.

CoxpaHeHne YHepruy Ipu CBOOOTHOM MaICHUH.

CoxpaHeHue YHEPTUH NPY ABUKEHHUH TeJla IO/ IEUCTBUEM IIPYKUHBIL.

Jlabopamopnvie pabomot u onvimel.

KoHcTpynpoBaHue TpakTa [jsi pa3rOHa W JalbHEHIIEr0 PaBHOMEPHOIO
JBI)KCHUS IIAPUKA WA TEIIEKKU.

OrnpeneneHue cpeaHEll CKOPOCTH CKOJIBKEHHUS Opycka WIA JBWKCHUS
HIapUKA 10 HAKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEHHMs Tella IPH PAaBHOYCKOPEHHOM JIBHJKEHUHM IIO
HAKJIOHHOU TTOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IIYyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTe3sl: €ciau MPU PaBHOYCKOPEHHOM JABMKCHUH 0€3 HauyaabHOU
CKOpPOCTH ITyTH OTHOCSITCS KaK PsJl HEUYETHBIX YHUCEII, TO BPEMEHA OJINHAKOBHI.

HccnenoBanue ABMKEHUS Tesa, OPOIIEHHOTO MO YTJIOM K TOPU3O0HTY.

HccnenoBanue 3aBUCUMOCTA  CHJIbI  TPEHHUSI CKOJIBKEHUST OT  CHJIBI
HOPMAJIBHOT'O JaBJICHUSI.

Omnpenenenne ko3 duirenTa TPeHU CKOIbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanne 3aBUCUMOCTH CUIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTETNeHH aedopMaliy Mpy>KUHBI.

Omnpenenenue padoThl CWIBI TPEHUS MPU PABHOMEPHOM JABMXKEHHUM Teja IO
TOPHU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOThl  CWJIBI  YIPYrocTH TMpH  MOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIOABUKHOTO U TOJBUYKHOTO OJIOKOB.

Pazgen 9. Mexannueckne KoJieOaHUS U BOJIHBI.

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MTEPUO/I,
4yacToTa, aMIUIMTyja. ['apMoHuYeckue KojebaHus. 3aryxaroniue KoyieOaHus.
Brinyxnennsie konebanus. Pezonanc.

MareMatuyeckui M NpPYKUHHBIM MasTHUKH. [IpeBpaiieHue 3HEpruu npu
KO0JIEOATEIILHOM JIBMKCHUH.

Mexannyeckue BoOaHBL. [IpomonpHbIe M TONEpedHble BOJIHBL (CBOMCTBA
MEXaHUYECKUX BOJH: HHTephepeHus u nudpakius. [[mruHa BOJTHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4eCcKHUe BOJIHBI B TBEPIOM TeJle, CENCMUYECKUE BOJIHBI.

3Byk. PacnpocTpaneHne u OTpa)keHHE 3ByKa. ' pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MHppa3zByk u ynabTpasByk. HMcnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHUSIX.

Hemoncmpayuu.

HaGntonenue konebGanui Tenm moj JEWCTBUEM CHJIbI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue koyiebanuii Tpy3a Ha HATH U Ha TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHHI U pe30HaHca.

PacnipocTpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (Ha MOJIEIH).

HaGmtonenue unrepdepenniuu u 1udpakiini BoJIH Ha MOBEPXHOCTH BOJIBI.

HaOmnroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimel.

OmnpeneneHre 4acTOThI U Mepruoa KojiebaHuN MaTeMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acToThl U MEPUOAA KOJeOaHUN MPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIEpHO/Ia KOJIeOaHM rpy3a Ha HUTH OT JUTHHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJICOAHHH MPYKHHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoja KoiaeOaHuil rpysa, MOJIBEIICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEpHOIa KOJI€OaHUH TTPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaJICHUS.



Paszgeu 10. DiaeKTpoMarHuTHOE M0JI€ U 3JICKTPOMArHUTHbIE BOJIHbI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJNEKTPOMArHuTHblE  BOJHBL. ~ CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana »ieKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
JIEKTPOMArHUTHBIX BOJH I COTOBOW cBsi3u. Panmonokanus. Kocmumueckas
CBSI3b.

OneKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: HHTephepeHIHs U JUPPAKITHSL.

Jemoncmpauuu.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

Hnrtepdepenims u nudpaxius cBeTa.

Jlabopamopnsie pabomel u onvimol.

N3ydyeHne CBOICTB 3JEKTPOMAarHUTHBIX BOJH C MOMOULIbIO MOOMJIBHOIO
tenedoHa.

[TpoBeneHmne onbITOB MO HAOIIOAEHUIO MHTEPPEPEHIINN U TUDPAKITUHN CBETA.

Paspnen 11. CBeToBbI€C SIBJICHUS.

JlyueBass MoJenb CBeTa W TeOMETpUYecKas onTuka. VICTOYHMKH CBeTa.
[IpsmonuueliHOe pacnpocTpaHeHue cBera. 3armeHus Connuna u o JIyHsL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeta. llocTtpoeHue
n300pakeHUii, CHOPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue ceera. 3akoH npesiomyieHus cBeta. [loaHoe oTpakeHne cBera.
Hcrnonb30BaHUE MOJTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOJAX, ONTOBOJOKOHHAS
CBSI3b.

JImnza, xonm usyyern B JuH3e. Dopmyna TOHKOM JwmH3BL IlocTpoeHue
n300paxkeHuit, CcHOPMHUPOBAHHBIX TOHKOW JWH30M. OmnTHYeckas cHUcTeMa
¢oroannapara, MUKpPOCKONa M Tejeckoma. [7a3, Kak oONTHYecKas CHCTEMa.
bim30pyKOCTh M 1aJIbHO30PKOCTb.

Paznoxkenne Oenoro cBera B crnekTp. Omnbitel HbloToHa. CroxxeHue
CIEKTpaJbHBIX UBETOB. Jluciepcust cBeTa.

emoncmpauuu.

[IpssmonMHEHOE PACIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tony4yenue n3o0paxeHui B IIIOCKOM 3epKaJie.

[Ipenomienue cera.

OnTudecknii CBETOBO/I.

Xox stydei B coOuparonieil JInHs3e.

X0/ 1y4den B pacCerBaroIIeH JIMH3E.

[Tosryuenue n3006pa>keHuil ¢ TOMOILBIO JIMH3.

[Tpunuun nerictBus ¢poroanmnapara, MUKpPOCKONA U TEJIECKOMA.

Mopens riasa.



Paznoxenue 6emoro cBeTa B CIIEKTP.

[TonyueHue Genoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX 1IBETOB.

Jlabopamopnvie pabomot u onvimel.

HccnenoBanre 3aBUCUMOCTH yIVIa OTPaXKEHUsT CBETOBOrO Jiyda OT YyrIJja
NaJCHUsL.

N3y4yenue cBOMCTB U300pakeHUs B INTIOCKOM 3€pKaie.

HccnenoBanre 3aBUCUMOCTH yTila MPEJIOMIIEHUS OT yTJla NaJeHUsl CBETOBOTO
Jy4a Ha TPaHUILIE «BO3TYX—CTEKIIO».

[Tonyuenne n300pakeHH ¢ TOMOIIBI0 COOMPAIOIEH JIMH3BI.

Omnpenenenne (POKYCHOTO pPACCTOSHUS M ONTHYCCKOW CHIIBI COOMPAFOIICH
JIUH3BL.

OnbITHI MO Pa3JI0KEHUIO OEJI0T0 CBETA B CIIEKTP.

OneITEl IO BOCHPHATHIO IIBETa MPEIMETOB MPH WX HAONIOACHUM depe3
I[BETOBBIC (DUITBTPHIL.

Pa3nen 12. KBanToBbI€E SIBJICHHUA.

Omnwitel Pezepdopaa u mmanerapuas mojenb atoma. Mogens aroma bopa.
Hcnyckanue u norjomieHue cBera aroMoM. KBanTel. JInHelyaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u raMma-u3nydeHusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wmogens atomHoro snapa. W3ortonbl. PaanoakTuBHBIE
npeBpauieHus. [lepron monypacmnana atoMHbIX siaep. [elicTBue paguoakTHUBHBIX
W3JIyYEHUU HA )KUBBIC OPTraHU3MBI. 3allliTa OT PAAMOAKTUBHOTO U3ITYYCHUSL.

SAnepHbie peakiuu. 3aKOHbI COXpPAHEHHMs 3apsI0BOIO M MacCOBOTO YHCEIL.
DOHeprusi CBsI3M aTOMHBIX saep. CBsA3b Macchl M SHEpruM. Peakumu cuUHTE3a U
nenenus spep. Mcrounuku sHeprum ConHnoa W 3BE34. SlnepHas sHepreTuka.
DKOJIOTHYECKHE MPOOIIEMBI SIICPHON IHEPTETUKH.

Hemoncmpayuu.

CHexTphl U3JIy4YEHUS U MOTJIOMICHHUS.

CrexkTpsl pa3Iu4HbIX a30B.

CnekTtp Bojopoa.

HaGnronenue TpekoB B kamepe Busnibcona.

PaboTa cuéTunka HOHU3UPYIOITUX U3ITYUCHH.

Peructpanus n3inydeHus NpUpOAHbIX MUHEPATIOB U IIPOYKTOB.

Jlabopamopnsie pabomot u onvimel.

HaOmnroieHue CIIonIHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyYEHUSI.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YaCTHUIIBI IO TOPMO3HOMY IyTH
(o doTorpadusam).

N3mepenune panoakTUBHOTO (hOHA.

IHoBTOPHUTEIHbHO-0000IIAIOIIINH MOAYJIb.



[ToBTOpUTENHEHO-0000IAKOINK MOY b MTPEAHA3HAYEH JJI1 CHCTEMaTU3alun
U 0000mIeHWS  TPEAMETHOTO  COJACPKAHWSIT W OMbITa  JEATEIHHOCTH,
IpUOOPETEHHOTO MPU M3YYEHHHM BCETO Kypca (U3MKU yriyOJEHHOro YpOBHs, a
TaKKe JJIs1 HIOJrOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (PU3HUKE.

B 1mponecce wu3ydeHMs [JAHHOIO MOZYJS PEAIU3YIOTCS U IOJIY4YaroT
JanpHelee pa3BUTHE Yy4eOHble JEHCTBUS, OOECHEUMBAIOIINE JOCTHUKEHHE
OpPEIMETHBIX M METalpeAMETHBIX pe3yslbTaToB oOyueHus, (HopMHUpPOBaHHE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: OOBSICHEHHUE U ONHMCAHKE SIBJIEHUN HAa OCHOBE
npuMeHeHUs1 (U3UYECKUX 3HAHUM, HUCCIEAOBATENbCKUE JEUCTBUS (BBIIBHKEHHE
TUIIOTE3, MMOCTAHOBKA LEIM W IUIAHUPOBAHHWE HCCIEIOBAHMS, AHAIU3 JAHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHO (HOpPMO  OCBOEHHS MOIYJS SABISIETCS MPAKTUKYM,
IporpaMma KOTOpOro BKIIFOYAET:

pelIeHne 3a1ay, OTHOCSIIMXCS K PpasiM4HbBIM pasfenaM M TeMaM Kypca
($U3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHUE Pa3HBIX Pa3JIeloB;

BBITNIOJTHEHHE JIA0OpATOPHBIX pabOT U ONBITOB (BKJItOYAsl pabOThI U ONBITHI U3
NepeyHel K pasfenamM Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUIAHWPOBAHUS
MIPOBEJICHUS UCCIIEIOBaHM, BEIOOpAa 1 000CHOBAHUS METOJIa U3MEPEHUS BETUYHH,
COOPKH 3KCIIEPUMEHTAIbHON YCTaHOBKU;

BBITNIOJIHEHHE NMPOOJIEMHBIX 33JaHUN TPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHUsl IO €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH), B TOM YHUCJE 3aJaHUil ¢
MEKIIPEIMETHBIM COJIEPKAaHUEM;

paboTy HaJ IPYNIIOBBIMU UM UHIMBUYaJbHBIMU IPOEKTAMHU, CBA3AHHBIMU C
coJiep)kaHueM Kypca (PU3HKH.

N3ydyeHne MNOBTOPUTEIBHO-0000IIAIOIIETO MOJYJS MOXET 3aKaHYMBATbCS
MPOBEJICHUEM JIUAarHOCTUYECKON paboThl 32 Kypc (U3HUKH YIIIyOJIEHHOTO YPOBHS,
BKJIIOYAIOIIEN 3aJaHusl PAa3HOTO YPOBHS CIOKHOCTH. Pe3ynbTaThl BBIITOIHEHUSA
JUArHOCTHYECKON paboThl MOTYT MOKa3bIBATh CTETIEHb TOTOBHOCTH O0yYarOIIUXCsl
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3uke, a  Takxke
CBHUJIETENILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

N3yuyenue ¢pu3nKy HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMPABICHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare usyuenust GU3MKA Ha YPOBHE OCHOBHOTO 0011Ier0 00pa3oBaHus
y oOyuatomerocsi 6yayT cOpMUPOBaHbI CIEAYIONINE JTHUYHOCTHBIE PE3YyIbTaThl B
YacTH:

o 1)nampuomuueckozo éocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKu;

[IEHHOCTHOE OTHOIICHHUE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX-(U3HUKOB,

o 2)2parxcoanckozo u Oyxo8HO-HPABCHEEHHO20 60CNUMAHUSL:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYMMBIX
U 3THYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JOCTHIKEHUI
bu3uKy;

OCO3HAHHME BaXHOCTH MOPAJIBHO-dTUYECKUX MPHUHIMUIOB B JACSITEIBHOCTH
Y4YEHOTO;

e 3)3cmemuueckozo 60CHUMAHUA:

BOCIIPUATHE ACTETUUECKUX KadecTB (U3MYECKOW HayKu: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uyennocmu Hay4HO20 NOZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKd KaK MOIIHOTO HMHCTPyMEHTA
IIO3HAHUS MHUPA, OCHOBBI DPa3BUTHs TEXHOJIOTHMH, BAaKHEWIIEW COCTaBIISIOLIECH
KYJIbTYPHI;

OpHEHTAalMsd B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MIPEICTAaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS ITPUPO/IBI;

pa3BUTHE HAY4YHOUW JI0O03HATENLHOCTH, MHTEpeca K HCCIEA0BATEIIbCKOM
NESITENIbHOCTH;

e 5)ppopmuposanun Kyibomypul 300p06ba U IMOUUOHATILHO20 DJ1AZONOTYUUA:

OCO3HAaHHE IIEHHOCTH 0e30macHoro obOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTH TIpaBWiI O€30MacHOr0 TOBEJACHUS Ha
TpaHCIIOPTE, HA JOpOrax, C OJJIEKTPUYECKUM M TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

chopMUpPOBAaHHOCTh HaBblka pedeKCuu, NPU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozco eocnumanus:

aKTUBHOE yYacTHE B pPEIICHHM MPaKTUYECKUX 3ajad (B paMKax CEMbH,
00pa3zoBaTenpHON OpraHu3alii, TOPoJa, Kpasi) TEXHOJOTHYECKOW W COIHMAIbHON
HaIPaBJICHHOCTH, TPEOYIOUIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;

MHTEPEC K MPAKTUYECKOMY H3YyUYEeHHIO PO ecCuid, CBA3aHHBIX C (PU3UKOI;

e 7)IK0102UHECKO20 60OCRUMAHUA:

OpHEHTallMsd Ha MPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelIeHUs 3a/ad B
00JacTH  OKpYyKalomiel Cpeabl, IUIAaHUPOBAHMS TIOCTYMIKOB M OIEHKH WX
BO3MOKHBIX MTOCJIEACTBUN JIJIs1 OKPY>KAIOILIEH CPEIbI;

OCO3HaHHUE TI00aJBLHOTO XapaKTepa IKOJIOTMYECKUX MpoOJieM U MyTel ux

pelIeHus;
o 8)adanmayuu K U3MEHAIOUUMCA YCTIO6UAM COUUATLHOU U NPUPOOHOIL
cpeowl:

noTpeOHOCTh BO B3aUMOJICHICTBMM TIPU BBITIOJTHEHUH HCCIEAOBAHUA U
IPOEKTOB (PU3UYECKON HAIIPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTUX;

NOBBIILIEHUE YPOBHA CBOEM KOMIETEHTHOCTH 4Y€pEe3 IPAKTUYECKYIO
NESITENIbHOCTD;

noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUW, YMEHHUU (HOPMYITUPOBATH
UJIeU, IOHSTHUS, TUIIOTE3bl O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTH
bu3uKy;

IUIAHUPOBAHUE CBOETO PAa3BUTUA B NPHUOOPETEHWH HOBBIX (DU3HUECKUX
3HAHUM;

CTPEMJICHHE aHATM3UPOBATH U BBISBIATH B3AUMOCBSI3H TPUPOIbI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCHOIb30BAaHUEM (PU3NUECKUX 3HAHU;

OLICHKA CBOMX JACHCTBUH C y4ETOM BIIMSHMS Ha OKPYXAIOLIyK Cpendy,
BO3MOJKHBIX TJI00ATTBHBIX TOCIEICTBUN.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesympraTe OCBOSHHsS NporpaMMmbl MO (U3MKE HAa yPOBHE OCHOBHOTO
oO1ero odpa3zoBanus y odydaromierocs 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCATHLHBIC YIeOHbIC CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4YCOHBIC  JCHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe AelicTBUSA
Bba3oBble Jioru4ecKkue JAeiicTBUs:
BBISIBIIAT WM XapaKTEPH30BaTh  CYIECTBEHHbIE TMPH3HAKH OOBEKTOB
(s1BIEHUN), Ki1accu(UIIMPOBATD UX;



BBISIBJISITh 3aKOHOMEPHOCTU M TMPOTUBOPEUYHUSI B pacCMaTpUBaEMbIX (DaKTax,
JTAHHBIX U HAOJTFOICHHSIX, OTHOCSIINUXCS K (PHU3NICCKUM SBIICHHSIM;

BBISIBIISITh  TIPUYUHHO-CIICJCTBEHHBIC CBS3U TPH HW3YYEHUU (PU3MUECKHUX
SBJICHUW M TPOIECCOB, JI€JIaTh BBIBOJBI C HCIIOJb30BAHUEM JCAYKTUBHBIX H
WHIYKTUBHBIX  YMO3AaKJIIOYEHUW, BBIJIBUTaTh THUIOTE3bl O  B3aMMOCBS3SX
(bU3UYECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpATh CIOCOO pelieHus yueOHON (u3nuecKkoi 3ajiayvu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIICHUs, BHIOOp HamOoliee MOIXOMISIIETO C
y4ETOM CaMOCTOSITEILHO BBIJCICHHBIX KPUTEPUER).
ba3oBble nuccienoBarejbCKHe 1eiCTBUA:

UCIIOJb30BaTh BOMPOCHI KaK HUCCIEAOBATEIbCKUNA HHCTPYMEHT IIO3HAHUS,

IIPOBOJUTH II0 CaMOCTOATENIBHO COCTABJIEHHOMY ILIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUIT AKCIEPUMEHT, HEOOJBIIOE HUCCIEAOBAHUE (PU3UYECKOTO SIBJICHHUS;

OIIEHMBATh HA TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIIHIO, TTOJTYYEHHYIO
B XOJI€ UCCIIEIOBAHUS WJIN SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI MO pe3yjbTaTam
POBENEHHOTO HAOIIOEHUS, OIbITA, HCCIIEIOBAHUS;

IIPOrHO3UPOBATH BO3MOXKHOE JajibHEIIIee pa3BuThe (PU3HIECKUX MPOIECCOB,
a TaKKe BBIJBUTATh TMPEIINOJIOKEHUSI 00 WX Pa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Patora c undgopmanmeii:

MPUMEHSITh PA3JIUYHBIE METOJIbl, HHCTPYMEHTHI M 3aIlpOChl MPU TMOUCKE U
oTOOpe MH(PpOPMAIIMK WK JAHHBIX ¢ YIETOM MPEUIOKEHHON yueOHOM Pu3nuecKkon
3a/1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh W HWHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

OIIEHMBAaTh HAACKHOCTh HHGOPMALIUM 1O KPUTEPHUAM, MPEII0KECHHBIM
yUUTEIEeM W CPOPMYTUPOBAHHBIM CAMOCTOSITEIHHO;

CaMOCTOSTENIbHO  BBIOMpATh  ONTUMaJbHYI0  (opMy  MNpeAcCTaBICHUS
uHOpMaIlUU U WUIIOCTPUPOBATh pEllaeMble 3aJadl HECJIOKHBIMU CXEMaMH,
auarpaMmmamu, HHOUM rpadukoil 1 uX KOMOUHAITHSIMHU.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe /1eiiCTBHUSI:

B X0Jic OOCYXJeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT M TPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBI H
BBICKA3bIBaTh WJIEH, HAIlCJEHHbIC Ha pEIICHHEe 3aJadyd W MOJJACp)KaHue
OaroxeaaTeIbHOCTH OOIICHUS;

COMIOCTABIISATh CBOU CYXKJICHHUS C CYXXJICHUSIMHU JAPYTUX YYaCTHUKOB JHAJIOra,
00HapYKMBaTh Pa3INyne U CXOJICTBO MO3HUIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX;



MyOJUYHO TPEACTABIATh PE3yJbTAThl BBHITOJHEHHOTO (DH3UYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIIEOBAHUS, TIPOCKTA);

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATHLHON
paboThI TIPH PEIICHUN KOHKPETHON (PU3MYECKOM MPOOIEMBI;

MPUHUMATH II€JIM COBMECTHOM JEATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS 110
e€ IOCTHXKEHUIO: paclpelesaTh POJH, OOCYXJIaTh IIPOIECChHl W Pe3yJbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIBKHUX JIFOJICH;

BBHITIOJHATh CBOIO YacTh pPabOTHI, OCTUTAsl KAa4eCTBEHHOTO pe3yibTaTa II0
CBOEMY HAIIPaBJICHUIO W KOOPAWHUPYS CBOW JEWUCTBHS C JPYTUMH YJICHAMU
KOMAaH/IbI,

OIICHHMBAaTh KA4eCTBO CBOEr0 BKJIajJa B OOIIUH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIIEHO C(HOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC Y4eOHbIC JEHCTBUS
Camoopranuzanus:

BEISIBIISITH TIPOOJIEMBI B )KH3HEHHBIX M YUCOHBIX CUTYAIUSAX, TPEOYIOMUX IS
pereHust GU3NIeCKUX 3HAHUMH;

OpPHEHTUPOBATbCA B  PA3JIMYHBIX  MOJIXOJAX  NPHUHATHS  PELICHHM
(MHIMBUAYAJIbHOE, IPUHATHE PEIICHUS B TPYMIIE, MPUHATHE PEIICHUN TPYIIoN);

CaMOCTOSITENIbHO COCTAaBJISITh QJITOPUTM peIIeHUs (HU3UYECKON 3alauu WId
IJIaH HWCCIEOBaHUS C YYETOM HMEIOIMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apTyMEHTUPOBATH MpeAjiaracMble BAPUAHTHI PEIICHUI;

JIenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIN HHTEJJICKT:

JlaBaTh AJICKBATHYIO OLICHKY CHUTYallMM W MpeajaraTh IUIaH €€ M3MEHEHHS;

OOBSACHATH  TPUYUHBI  JOCTIKCHHUS  (HEIOCTHKCHHS)  PE3yJIbTaTOB
NEATEIbHOCTH, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
bu3MUecKoro HcciIeoBaHUsl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIITNXCS CUTYaIlUH, YCTAHOBIICHHBIX OIMMOOK, BOSHUKIITUX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa IEIU U YCIOBUSIM.

CTaBUThH ce0s1 Ha MECTO JPYTOro YEJIOBEKa B XOJI€ CIIOpA WM AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro.

MpU3HABAaTh CBOE MPABO Ha OMIMOKY MPH PEHICHUH (PU3NYECKUX 3a]a4 WU B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.

IMPEAMETHBIE PE3YJIBTATBI

K xoHIy 00y4enus ¢ 7 kiacce peMETHBIE PE3yJIbTAaThl HA YTITyOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHU:



WCIIOJIB30BATh TOHATHUS: (PU3NUECKHE M XUMHUYCCKUE SBIICHUS, HAOIIOIeHNE,
HKCIEPUMEHT, MOJENb, TUMOTE3a, EAUHULBI (U3NYECKUX BEJIUMYHUH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUA BellecTBa (TBEPAOE, KUIAKOE, Ta3000pa3HOE),
MEXaHUYEeCKOe JBWXKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTopuUsl, paBHOJACUCTByIomIas cui, Aedopmanusa (ymnpyras, IlacTU4YecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIBL;

YBEPEHHO pa3nuyaTh sBJICHUS (Au(dy3usi, TEMIOBOE JBUXEHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE [IBI)KEHUE, HEPAaBHOMEPHOE JBUXKECHHUE, HWHEPLUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEP/IBIX TEJ C 3aKPEILIEHHOW OCBIO BpaIllCHUS,
nepeaayda JaBlieHUs TBEPABIMU TeEJaMH, XUAKOCTIMU U Tra3amu, aTMocgepHoe
JIaBJICHKE; TIJIaBaHKE TEJl, TPEBPAICHUS] MEXaHUYECKOM SHEPTUHU) TT0 OMTUCAHUIO UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
(u3HYECKOe SIBIICHHUE;

pacro3HaBaTh  MPOSIBJICHHE  W3YYCHHBIX  (PU3UYECKUX  SIBICHUM B
OKpy>KaromeM Mupe (B TOM uuciie (pU3MUECKHe SIBICHUS B MPUPOJE: MPUMEPHI
JBI)KCHUSI C PA3IMYHBIMH CKOPOCTSMH B JKUBOW U HEXUBOW MPUPOIE, NEHCTBHE
CHJI TSDKECTH, TPEHUS, YIIPYTOCTH B TIPUPOJE M TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JABJICHUS HA JKWBOW OpraHW3M, TUIAaBaHUE DPHIO, phIYard B TEJIe YEJIOBEKA), TPH
TOM MEPEBOJUTH MPAKTHUECKYIO 3aJladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHbBIC
cBOMCTBa (TIpU3HAKK) (PU3NYECKUX SBICHUN;

ONUCHIBATh M3YyYCHHBIE CBOMCTBA TN U (PU3MYECKUE SIBJICHUS, UCHOJb3Ys
bu3ndeckue BeTWMYMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CpedHsii CKOpPOCTb, CHJIa YIPYrOCTH, CUJIa TSKECTH, BEC Tejla, CHJIA TPEHHS,
JaBJieHUE TBEPAOIO Teja, JABJICHUE CTOJ0Aa >KUIKOCTH, BBHITAJIKUBAIONIAS CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOTO JICUCTBUS MEXaHU3MOB, KHHETHYECKAsI M TOTEHIIUAJIbHAS YHEPTHS ), IPU
ONHUCAaHUM MPABUIBLHO TPAKTOBAaTh (DU3WUYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH,
ux O0OO3HAUCHUS] W EIUHULBI (PU3NYECKUX BEJIUYMH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEJIMYUHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN PU3HMUECKUX BEJIUYMH;

XapaKTepu3oBaTh CBOMCTBA TeJN, (PU3NUYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys TIPaBWJIa CIIOKEHUsS CWiI (BAOJb OJHOW MpsiMoil), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MpaBWIO paBHOBecHs phiyara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXAHUYECKOW JHEPTruH, MpPU 3TOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa W 3aIlMCHIBATH €r0 MaTeMaTHYEeCKOe
BBIPA)KCHHUE;

CTPOUTH MPOCThIE (PU3HUECKUE MOJCIU PEaTbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUW, BBIACISITH MPU STOM CYIIECTBEHHbIC U BTOPOCTENEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SBJICHUM, TPUMEHATh (PU3NUECKUE MOJICITH I OOBICHEHUS
(bU3UYEeCKUX MPOIIECCOB M PEIICHUS yUeOHBIX 3a/1a4;

OOBSACHATH (PU3HUECKHE SIBJICHUS, TIPOIIECCHl M CBOWCTBA TEJI, B TOM YHCIIC B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 3a7aud, B TOM YHCIE TPEOYIOIIHe YHUCICHHOTO OICHUBAHUSA
XapaKTePHbIX 3HAYECHUU (PU3MUYECKHUX BEJIMYUH, IPU STOM BBHIOMPATH aJCKBATHYIO
(bU3UYECKYI0 MOJIEb, BBISBIATh MPUYMHHO-CICJACTBEHHBIE CBSI3U M BBICTPAUBAThH
JIOTUYECKYIO IIETIOYKY PACCYXKJICHUH C ONOpod Ha U3YUYEHHbICE CBOWCTBA
dbuznyecKkux ABiIeHUM, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICTIH;

pemath pacy€THbie 3a1auu (B 2—3 JAEHCTBUA) MO HU3y4aeMbIM TeMaM Kypca
bu3uKy, BeIOMpas aiekBaTHYIO (U3UYECKYIO0 MOJIEh, C UCIOJIb30BAHUEM 3aKOHOB
U (popMyI, CBSI3bIBaONIUX (DU3UYECKUE BEJIUUYUHBI, 3alIUCHIBATh KPATKOE YCIIOBHE
U pa3BEPHYTOE pEUICHUE 3aJlaud, BBISIBISATH HEAOCTAIOUIME WM U30BITOYHBIC
JTaHHBIC, OOOCHOBBIBATH BBIOOp METOJA pEIIeHUS 3aJadd, WCIOIb30BaTh
CIIpaBOYHbIC JaHHBIC, MPOBOJUTH MaTeMaTHYECKUE MPeoOpa3OBaHUsI U PACUETHI,
OIICHUBATh PEATHCTUYHOCTh IMOJTYYEHHOTO 3HAUYC€HUsSI (U3UYECKON BEIUMYHMHBI U
ONPEACNISITh Pa3MEPHOCTh (U3UYECKOW BEJIUYUHBI, MOJYYEHHON MpH pPEUICHUU
3a/lauy;

pacro3HaBaTh MIPOOJEMBI, KOTOpPhIE MOKHO PEHIUTh MPU  [TOMOIIU
bu3MUeCKuX METOJI0B, W TMpejiaraTh OPUEHTUPOBOYHBIN CIOCOO pEIICHHS, B
ONMCAaHUM MCCIICI0BAHUS PACIIO3HABATH MPOBEPSIEMOE MPEANOI0KEHUE (TUITOTE3Y),
WHTEPIIPETUPOBATH MOJYYCHHBIN pe3yJbTarT;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NYECKUX SBICHUN WM (PU3NUECKUX
cBOMCTB Ten (nuddysusi, TEMIOBOE pacIIMPEHUE Ta30B, SBICHUE WHEPIINH,
W3MEHEHHE CKOPOCTH IPHU B3aUMOJECHCTBUM TEN, MEpPeaada NaBICHUS KUJIKOCTHIO
W Ta30M, TMPOSBICHUE MEUCTBHS aTMOCHEPHOTO IaBICHUS, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYIUPOBATh MPEANOJIOKEHUE (THUIIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJIIOJEHUHN, CAMOCTOATEIFHO COOMPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBO/IBI,

MPOBOJUTh TMpPSMbIE M KOCBEHHbIE U3MEpPEHUS (PUINYECKUX BEJIMYMH
(paccrosinue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Chiia, TeMIiepaTypa,
IJIOTHOCTh JKUJIKOCTH U TBEPJOIrO Tejia, CUJia TPEHUS! CKOJBXKEHUS, IaBIICHUE
BO3/1yXa, BEITAJIKUBAIOIIAS CUJIa, ICHUCTBYIOIIASsI HA IOTPY>KEHHOE B KUJIKOCTH TEJO,
KO3 PUIIMEHT MOJE3HOTO JEHUCTBUS MPOCTHIX MEXAaHU3MOB) C HCIIOJIb30BAaHUEM
aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOJa MU3MEPEHUS,
(bUKCUpPOBAThH MOKAa3aHUS MPUOOPOB, HAXOIUTH 3HAYCHHE U3MEPSIEMOIN BETUIHHBI C
MOMOIIIBIO YCPEHEHUSI PE3YJIbTATOB CEPUU U3MEPEHUM U OLICHUBATH MOTPEIIHOCTh
U3MEPEHUN;



MPOBOJUTH HECJIOKHBIE IKCIEPUMEHTAIbHBIE MCCICAOBAHUS 3aBUCHUMOCTEHN
(bU3MYECKUX BEJIMYMH (3aBUCUMOCTH IyTH PAaBHOMEPHO IBIKYIIErocs Tejia OT
BPEMEHHU JABWKEHHS Tela, CUIbl TPEHUS CKOJBXKEHUS OT CHJIbBI HOPMAaJbHOIO
JABJICHUs, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH TEd M HE3aBUCHUMOCTU CHUJIBI
TPEHUS OT IUIOIIAJd COMPUKOCHOBEHUS TEJ, CWJIbl YIOPYTOCTH OT YIJIMHEHUS
NPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTU Tejla U OT
MJIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Telia, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJNO, YCIOBUM IIJIaBaHUS TEJ, YCIOBUUW PABHOBECHUS phblUara
u OJOKOB): COBMECTHO C yuuTeleM (HOpMYyIupoOBaTh 3aJadyy U THUIOTE3Y
UCCIIEJIOBAHUS, CAMOCTOSITEJILHO IIJIAHUPOBATh MCCIEAOBAaHUE, CAMOCTOSITEIHHO
cobupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY C WCIIOJIB30BAHUEM WHCTPYKIIAH,
MPEACTABIIATH MOJYUYECHHbBIE 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUJIC TAOJHIl U
rpaguKoB, OLIEHUBATh MOTPEUIHOCTH, JENaThb BBIBOABI IO pe3yJibTaTam
UCCJIEI0BAHMUS;

coOmolaTh MpaBWja TEXHMKH Oe3omacHoro Tpyaa mnpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MIPUHITUIIBI ICUCTBHUS TPHOOPOB U TEXHUYCCKUX YCTPONCTB: BECHI,
TEPMOMETpP, JWHAMOMETP, COOOIIAIONIUECS COCYAbl, OapoMeTrp, phIuar,
ITOJIBYKHEIN M HETIOABYDKHBIN OJIOK, HAKJIOHHAS IJIOCKOCT;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIECCOB C OMOPOM HAa MX OmucaHus (B TOM
YHUCIIe: TOMITUITHUKK, YCTPOUCTBO BOJOMPOBOA, THAPABIMIECCKUIN TIpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp), HUCIOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBICHUN W HEOOXOIuMble (U3NYECKUe 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIIBHBIX NPUOOPOB U TEXHOJOTHMYECKUX TMPOLIECCOB MpHU
perieHNN yu4eOHO-TTPaKTUYECKHUX 33]1a4;

MPUBOJUTH MPUMEPHI (HAXOIUTh HHGOPMAIIMIO O TIPUMEPaX) MPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM KM3HU JUIsl oOecreueHus
0e30MacHOCTH TPU OOpallleHUd C NpUOOpaMH U TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUS 370pPOBbS W COOJIONCHUS HOPM DJKOJIOTHYECKOTO IIOBEICHUS B
OKPYXaroen cpese;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(POpMAIUU (PU3NUECKOTO COJEPKaHUS B
HUuTepHeTe, €aMOCTOSITENIBHO (OPMYIHpPYsi TOUCKOBBIM 3alpoc, Ha OCHOBE
UMEIOIIUXCSl 3HAHUM U MYyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
uH(OpMaIIo, KOTOpas SBISCTCS IPOTHBOPEYMBON WM  MOXKET  OBITH
HEJIOCTOBEPHOM;



UCTIONb30BaTh TPU BBHINOJHEHUH YYEOHBIX 3aJaHUNl HAYYHO-TIOMYJIAPHYIO
JAUTEepaTypy (pU3MUECKOro CoAepiKaHHs, CIPAaBOYHBIE MaTEpPHAIIbl, PECYPCHl CETH
WuTepHer, BnaneTh NpuEMaMHM KOHCIEKTHPOBAHMSI TEKCTa, INpeoOpa3oBaHMs
uH(GOpPMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILEHHUS Ha
OCHOBE 2—-3 HMCTOYHHUKOB HMH(pOpManuu (HU3NUECKOrO COJIEpKaHUs, B TOM YHUCIIE
nyOJIMYHO JAeNaTh KpaTKUe COOOLIECHHSI O pe3yJbTaTax MPOEKTOB WM Y4eOHBIX
WCCIICIOBAHNM, INPU 3TOM TI'PaMOTHO MCIOJIB30BATh WM3YYEHHBIM IOHATHWHBINA
amnmapaT Kypca GU3HKH, COTPOBOXKIATH BHICTYIIJICHUE MMPE3CHTAIUECH;

IOpU BBIIOJHEHUM YYEOHBIX IPOEKTOB W UCCIEIOBAaHUM paclpenensiTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3aJladaMHM, CIEIUTH 32
BBINIOJIHEHUEM IUIaHAa JEHCTBUM, aJleKBATHO OIIEHMBAaTh COOCTBEHHBIM BKJaJ B
JNEATEIbHOCTh  IPYINBbL, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUYUTBIBAsI MHEHUE OKPYKAKOLIUX.

K koHuy oOydeHus ¢ 8 knacce npeiIMETHbIE PE3yJbTaThl HAa YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKCHHE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSHMSI BEIIECTBA, KPHUCTAUIMYECKUE U
amop(HbIe Teja, HACHIIIEHHBI M HEHACHIIEHHBIM Map, CHocoObl M3MEHEHUs
BHYTPEHHEW OHEPrUM, DJJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsj, IPOBOIHUKH,
MOJIYIPOBOJHUKH, TUSJEKTPUKH, HICTOYHUKH MOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TOJIsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUH SI3bIK (U3UKH TpU
pelIeHNN YYeOHbIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3inyarh SIBJICHUS (TEIJIOBOE paclIupeHue (Carue), TEIioBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAuMBaHUE, KalWUISIPHBIC SBICHMUS,
UCIIapeHue, KOHJACHCAIWs, IUIaBICHUE, KPHUCTAJUIM3AIMs, KHUIICHHE, CIOCOOBI
TeIuionepeauu (TerIoNpOBOAHOCTh, KOHBEKIINS, U3ITyUYEHHUE), TEIJIOBbIE IOTEPH,
IEKTPU3aLUsl TEJ, B3aMMOJECHCTBHE 3apsiiOB, NEHUCTBHS JJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOIO MOJISl HA
IPOBOJHUK C TOKOM) IO OMNMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OMBITOB, IEGMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaTh  IPOSIBICHWE  HW3YYEHHbIX  (PU3MUECKHX  SBJICHUM B
OKpyXaromeM Mupe (B TOM uunciae (U3NYECKUEe SBICHUS B MPUPOJE:
NOBEPXHOCTHBIE M KaNWUISPHBIE SBJICHHS B MPUPOJE, KPUCTAUIBI B MPUPOJE,
usnydyenre CoJHIIA, 3aMep3aHre BOJOEMOB, MOPCKHE Opu3bl, 00pa30BAHKUE POCHI,
TyMaHa, WHEs, CHEra, J3JIEKTPUYECKUE SIBIIEHUS B arMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHW3MOB, MarHUTHOE T0Jie 3eMJIH, Apei( MOIOCOB, POJIb MATHUTHOTO
nojist JUisl JKU3HM Ha 3emjie, MOJSIPHOE CHUSHUE), MpU STOM IEPEBOJIUTH



PaKTUYECKYIO 33/1a4y B y4€OHYIO, BBIACIATh CYIIECTBEHHbBIE CBOMCTBA (IIPU3HAKHU)
(U3HYECKUX ABIICHHUIA;

OMKCHIBATh M3yYEHHBIC CBOMCTBA Tel W (PU3MYECKHE SBICHUS, HCIIONB3YS
(du3nYecKue BEIMUHMHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPTUs, KOJIUYECTBO TEILJIOTHI,
pabota rasa, ynenbHas TEIJIOEMKOCTh BEIIECTBA, yJ€lbHas TEIJIOTa IUIABIICHUS,
ylIenbHas TeIIoTa MNapooOpa3oBaHMs, yJelbHas TEIUIOTa CropaHusl TOIUIMBA,
KOA(Q(QUIMEHT TOJE3HOT0 JEHCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO3AYyXa, DSJIEKTPUYECKHM 3apsiji, CHJIa TOKa, JIIEKTPHUYECKOE
HaIpsDKEHWE, CONPOTHUBIIEHUE MpOBOAHMKA, JJ(C B menmM NOCTOAHHOIO TOKA,
AIIEKTPUYECKOE YJIENbHOE COINpPOTUBICHUE BEILIECTBA, paboTa U MOIIHOCTb
3JIEKTPUYECKOT0 TOKA), IPU OMHCAHUU MTPABUIIBHO TPAKTOBATH (PU3MUECKHUMA CMBICI
UCIIONB3YEMBIX BEIMYHH, X O0O3HAUCHUS W CAWHMIBI (PU3UYECKUX BEIUYHH,
HaXOJUTh (OPMYJbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO0 BEIUUYUHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH Tpa(UKHN U3YyUCHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEINYHH;

XapaKkTepu30BaTb CBOMCTBA Ted, (U3MUECKUE SBJICHHUS U IPOIECCHI,
VICITIOJIb3YsI OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIrO
3apsana, 3akoH KynoHa, NMpUHUMII CyNEeprno3UIMHU 3JIEKTPUYECKUX MOJIEH, 3aKOH
Owma g yyacTka uemnu, npasuia Kupxroda, 3akon OMa 17151 OJIHOM 1enu, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpAaHEHMsI 3HEPruH, NPU 3TOM pa3jInyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH TPOCTHIE (PU3UUECKHE MOJIEIH pPeaTbHBIX OOBEKTOB, MPOIECCOB H
SBJICHUM, BBIJCIATH IIPU ITOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SBJICHUHN, MPUMEHAThH (PU3HUUECKUE MOJEIHU U1 OObSICHEHUS
(u3nYECKUX MPOLECCOB U pELIeHUs YUeOHBIX 3a/1a4;

OO0BSACHATH U3NYECKUE SBICHUS, POLIECCH] U CBOWCTBA TEJ, B TOM UHCJE U B
KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, M pellarh
KAUECTBEHHbIE 337a4d, B TOM 4YHCIE TpPEOYIOIIME YHUCIEHHOTO OICHUBAaHUSA
XapaKTEepHbIX 3HAYEHUH (PU3NYECKUX BEJIUYUH, IPU 3TOM BBIOMpaTh a/J€KBaTHYIO
(u3NYECKYI0 MOJEIb, BBIABIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U U BBICTPAUBATH
JIOTUYECKYIO IENOYKY PpACCYXKACHUN C ONOpPOM Ha HW3Y4YEHHBIE CBOWCTBA
(bu3NUeCcKuX ABICHUM, PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelllaTh pacdy€THhIC 3aJauud (C Oomopod Ha 2—3 ypaBHEHHUA) MO
U3y4aeMbIM TeMaM Kypca (U3UKH, BbIOUpas alleKBaTHYIO (PU3HMUECKYI0 MOJENb, C
UCIOJIb30BaHUEM 3aKOHOB U (HOpMyJl, CBSI3bIBAIOIIMX (DPU3MUECKUE BEIUUYMHBI,
3alKMChIBATh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE pEIICHHE 3aJayd, BBISBIATH
HEJOCTAIONINE WIH U30BITOYHBIE JaHHBIE, 00OCHOBBIBATH BEIOOP METOJIa PEIICHHUS
3aJlayd, MKCIOJb30BAaTh CIPABOYHBIE JAHHBIE, MPUMEHATh METOAbl aHaIU3a
pa3MepHOCTEeH, UCIOIb30BaTh Irpapuueckre METOAbl PEIICHUs 3a/1ay, IPOBOAUTH



MaTeMaTU4YeCcKHe MpeoOpa3oBaHUsl W pacyEThl, OLEHUBATH PEATUCTUYHOCTD
MOJyYEHHOTO 3HA4YeHHA (PU3MYECKOW BEIMYMHBI M OMpPENesTh Pa3MEPHOCTH
(¢u3nYeCKOI BETUYHHBI, TOTYYEHHON IPU PEILICHUH 331a4u;

pacrno3HaBaTb MPOOJEMBbl, KOTOpPbIE MOYKHO pEHIMTh MpPU  OMOLIH
(¢u3NYECKUX METOAOB, M MpeljlaraTb OPUEHTHUPOBOUHBIM crOcOoO pelieHus, B
ONMCAHNU UCCIIEJOBAHMSI PACIIO3HABATH IPOBEPAEMOE MPEATIOIOKEHUE (TUIIOTESY),
WHTEPIIPETUPOBATH IOJTYYEHHBIN pPE3yJIbTAT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (KamwUIApHBIE SIBJICHUS, 3aBUCHMOCTb JaBJIEHUS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBaHUS (HarpeBaHUs) NpU
U3IYyYEHUU OT LBETa W3Iydarolled (MOIIOMAoIEe) MOBEPXHOCTH, CKOPOCTH
WCIIAPEHHST BOJABI OT TEMIEPATYpPhl JKUAKOCTH M IUIOIIAAM €€ IOBEPXHOCTH,
JJIEKTPU3ALMS TEJ U B3aUMOJCUCTBHUE IIEKTPUUECKUX 3apSANO0B, B3AUMOACHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3allisl MATHUTHBIX I10JIEW ITOCTOSSHHBIX MAarHUTOB,
JEUCTBUSA MAarHUTHOI'O IIOJII HAa IIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTAa,
CBOMCTBA 3JIEKTPOABHUraTelNsi MOCTOSIHHOTO TOKA): (POPMYIMPOBATH MPOBEPSIEMOE
npeanoyiockeHne  (TUMoTe3y) O BO3MOXKHBIX — pe3yibTarax  HaOII0JeHHH,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa 000pyAOBaHMI,
OIMUCHIBATh XOJ1 OMbITA U (POPMYIHPOBATH BBIBOJBL;

OPOBOAUTH TMpPSAMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3UUYECKUX BEIUYUH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTb BO3[yXa, CHJIa TOKAa, HAIpPSKEHUE,
ylI€IbHas TEIUIOEMKOCTh BEILECTBA, CONPOTHBIICHHE IPOBOJHUKA, paboTa Hu
MOILHOCTh 3JIEKTPUYECKOTO TOKA) C UCIOJIb30BAHUEM AHAJIOTOBBIX U IIU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeTO/la M3MEpeHMs], (PUKCHPOBATh IMOKA3aHUSA
npuOOPOB, HAXOAUTh 3HAYEHHE MU3MEPSEMOM BEIMYUHBI C TOMOIIBIO YCPEIHEHUS
pEe3yJIbTaTOB CEPUU U3MEPEHUHN U OLIEHUBATH MOTPEIHOCTh U3MEPEHUN;

IPOBOAUTH HKCIEPUMEHTAJIbHBIE UCCIEJOBAHMS 3aBUCUMOCTEN (PU3HYECKUX
BEJIMYMH (3aBUCHMOCTb JIaBJICHUS BO3AyXa OT €ro oObéMa M HarpeBaHUs WIH
OXJIQKJICHUS, UCCIICIOBAHUE SIBJICHHSI TETJIOOOMEHA MPU CMEIINBAHUN XOJIOTHOU U
ropside BOJBI, 3aBUCUMOCTH CONPOTHUBIICHUS MPOBOJHHUKA OT €ro JJIMHBI,
IUIOIIAIA  TIONEPEYHOIO CEYEHHsT W YACIBbHOIO CONPOTHUBJIEHUS BEIIECTBA
IIPOBOJHUKA, CWIbl TOKA, IPOTEKAIOLIEr0 4epe3 IPOBOAHUK, OT HANPSIKCHUSA Ha
IIPOBOJHUKE, UCCIEAOBAHUE ITOCIEAOBATEIBHOIO U MAapAJLICIBHOIO COCAUHEHUN
IPOBOJTHUKOB): COBMECTHO C yuduTeneM (OpMYIUpPOBATH 3aJadyy WU THUIOTE3Y
UCCIIEIOBAHUSI, CAMOCTOSTENBHO IUIAHUPOBATh HCCIIENOBAHHUE, CAMOCTOSTEIBHO
coOuparh SKCIEPUMEHTAIbHYI0 YCTAHOBKY C MCIIOJIb30BAaHUEM MHCTPYKIIMH,
IPEJICTaBIATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUJE TAOIUI] U
rpaduKoB, OLEHUBATh IOTPEIIHOCTH, JeJaTh BBIBOABI IO  pe3yJbTaTaMm
UCCJIEIOBaHUS;



cobyoaTh mpaBuiia O€30MacHOro TpyjAa mpu padore ¢ 1adOpaTOpHBIM
000pyI0BaHUEM;

XapaKTEPU30BaTh MPUHITUIIBI ICHCTBUS U3YUCHHBIX MPUOOPOB, TEXHHUECKHUX
YCTPOMCTB M TEXHOJIOTHMYECKHUX IMPOIECCOB C OMOPOM HAa HUX OMUCaHUs (B TOM
YuClie: CUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOHWHA, aMIIEpMETD,
BOJIBTMETP, CUETUUK DIJIEKTPUUECKOU PHEPTUU, IEKTPOOCBETUTEIBHBIE MTPUOOPHI,
HarpeBaTelbHbIe  JJEKTPONpuOOpsl  (MMPUMEpPHI), MPEJOXpPAHUTEIM U HX
NpUMEHEHHE B OBITY W TEXHHKE, IPUMEHEHHWE TOCTOSHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOJIBUTATENIb MOCTOSSHHOTO TOKA), UCIOJIb3ys 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUH, HEOOXOoAuMBbIe (UUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M  HM3MEPUTEIIbHbBIC
npuOOpbl MO CXEMaM M CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEpPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHErO  CrOpaHus,
DJIEKTPOCKOI, ~ PEOCTaT), COCTABJATh CXEMbI  DJIEKTPUUECKUX Ilemed ¢
MOCJEAOBATENbHBIM W TApaUIeNIbHbIM COEIMHEHUEM JJIEMEHTOB, pa3iinyas
YCIIOBHBIE 0003HAYCHHS AJIEMEHTOB AJICKTPHUCCKHUX IIETICH, UCIOIb30BaTh CXEMBI
U CXEMATUYHBIC PUCYHKU HU3YUYCHHBIX TEXHUUYECKUX YCTPOUCTB, W3MEPUTEIBHBIX
npUOOPOB M TEXHOJOTUYECKUX IMPOIIECCOB MPU PEHICHUU y4eOHO-TPAKTHUYECKUX
3ajay;

MIPUBOJNUTH MPUMEPHI (HAXOIUTh HHGOPMAIHIO O TIPUMEPaX) MPAKTUICCKOTO
WCITOJIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHECBHOW >KHU3HU IS OOCCIICUCHUS
0e30MacHOCTH TPU OOpallleHUHd C NpUOOpaMH U TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsl 3JI0pPOBbSI W COOJIOJICHUS HOPM DJKOJIOTMYECKOTO TIOBEJICHUS B
OKPYKaroUIEeH Cpee;

OCYIIECTBJISTh MOUCK MH(pOpMaIuu puznueckoro coaepxanusi B Uutepuere,
CaMOCTOSATENIbHO (OPMYIUPYST TTOMCKOBBI 3alpoCc, HA OCHOBE WMCIOIIHUXCS
3HAHUW W CpPAaBHEHUS JOMOJHUTEIBHBIX HMCTOYHUKOB BBIJEIATH HH(POPMAIUIO,
KOTOpast ABJISIETCS] IPOTUBOPEUUBOM UITU MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TPHU BBIMOJHEHUU YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUs, CIIPABOYHBIC MaTE€pUalbl, PECYPCHI CETH
WuTepHeT, BiameTh NpUéMaMH KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3OBaHUS
uH(OpPMAITUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3zaBaTh COOCTBEHHBbIC IHMCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHUS,
00006111ast nHPOpPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJEPKAHMS, B
TOM  4Yuciae NyOJUYHO  TPEACTaBIATh  PE3yJbTaThl  MPOEKTHOM WM
UCCIIEIOBATENbCKOM eI TEIbHOCTH, IPU ITOM TPAaMOTHO MCIIOJIL30BaTh U3yUCHHBIN
MOHATUMHBIA anmapaT Kypca GU3UKH, COMMPOBOKIATH BEICTYIUICHUE TpPE3CHTAIUEH;



IIPY BBITIOJTHCHUH YYE€OHBIX MPOEKTOB W MCCIIEIOBAHUNA (HPU3UIECKUX IPOIIECCOB
pacmpenensiaTb OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C IIOCTaBJICHHBIMHU
3a/layaMi, CJCAUTHh 32 BBIMOJHEHUEM ILJIaHA JEHCTBUUA M KOPPEKTHUPOBATH €TO,
aJIcKBaTHO  OIICHMBAaTh COOCTBEHHBIM BKJAJ B  JIEATEIBHOCTh TPYIIIIBI,
BBICTpaWBaTh KOMMYHHKAaTHBHOE B3aWMOJCHCTBHE, TMPOSIBISAS TOTOBHOCTH
pasperniaTh KOHMIUKTHI.

K koHuy oOyudenus ¢ 9 knacce npeIMETHbIE PE3yJbTaThl HAa YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (CHCTEMa OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUYKEHUS, HEBECOMOCTh U TEPErpy3Ku, LUEHTP TSKECTH, MEXAaHHMYECKHE BOJIHBI,
3BYK, HMH(pa3ByK H YJIbTPa3BYK, OJCKTPOMArHUTHBIE BOJHBI, PEHTTEHOBCKOE
U3yUYEHHE, IIKaJla IEKTPOMArHUTHBIX BOJIH, UCTOUHUKH CBETa, OJM30PYKOCTh U
JaJIbHO30PKOCTh, CHEKTPbl MCITyCKaHUs W IOIJIOLICHU, anb(a-, OeTa- U ramMma-
U3ITyYEHHUs], U30TOIbI, SAEpHAas U TEPMOsAEpHas YHEPreTUKa) U CHUMBOJUYECKHMA
A3BIK (PU3MKHU IIPU PELICHUHU YUYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3nuyaTh  sBJIEHUS  (paBHOMEPHOE U  HEPABHOMEPHOE
NPSIMOJIMHEWHOE JBWKEHHE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBUJKECHHE,
CBOOOJHOE MaJCHHE TeJ, ABMKEHUE IO OKPY)KHOCTH, B3aUMOJCHCTBUE TEl,
paBHOBECHE MaTepUAIbHOM TOYKH, PpEAaKTHBHOE JIBHJKEHHE, HEBECOMOCTb,
KoJjebaTenpHOe JABMKEHUE (TapMOHMYECKHE, 3aTyXalollWe, BBIHYXICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE [BUXKEHHE (PACIPOCTPAaHEHHE U OTPaKEHUE
3ByKa, uHTepdepeHus u audpakuns BOJH), IPSIMOIMHENHOE pacipOoCTpaHEHUE,
OTpaX€HUE U MPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasiiokeHre Oenoro cBeTa B CIHEKTP U CJIOKEHHE CIEKTPAJIbHBIX LIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOro  CHEKTpa
U3Iy4YeHUs]) 10 ONUCAHUI0 HX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NUECKOE SIBJICHUE;

pacrmo3HaBaTh  IPOSIBICHWE  HW3YYEHHbIX  (PU3MYECKHX  SBJICHUM B
OKpY’KaroleM Mupe (B TOM uucie (pU3nYecKue SIBICHUS B MPUPOJE: MPUIUBBI U
OTJIUBBI, JBUWKEHUE MIaHEeT COJHEYHOM CUCTEMBI, pEAKTUBHOE JBUKEHHUE KUBBIX
OpraHU3MOB, BOCIIPHUSTHE 3BYKOB XWBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 3X0, [[BE€Ta TeJ, ONTHUYECKUE SIBICHUS B IPUPOJIE, OMOJIOTHUECKOE
NEHCTBUE BUIAMUMOIO, YIbTPAa(UOIETOBOTO U PEHTTEHOBCKOTO U3Iy4YEHUH,
€CTECTBCHHBI paaMOaKTHBHBIA (OH, KOCMHYECKHE Jy4Yd, pPaTUOaKTHUBHOE
U3JIyYeHHE NPHUPOJAHBIX MHUHEPAIOB JEHCTBUE PAJAMOAKTUBHBIX H3IyYEHUN Ha
OpraHM3M YeJOBEKa), IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/ayy B yueOHYIO,
BBIJIETISITh CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SBICHUI;

ONKCHIBATh M3y4YEHHBIE CBOMICTBA Tel U (PU3MUECKUE SIBJICHUS, HCIOJIb3YS
¢u3nueckue BeNWYMHBI (CpelHssi W MIHOBEHHas CKOpPOCTh Teja IpH



HEPABHOMEPHOM JIBUKCHHUH, YCKOPEHHE, MEPEMENICHUE MPU PaBHOYCKOPEHHOM
MPSAMOJIMHEWHOM  JBWXKEHUH, YIJOBasl  CKOPOCTh, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUSI, CHJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOHOTO
I1aJICHUS, BEC TEJA, LIEHTP TSHKECTU TBEPJIOIrO TeEJa, UMITYJIbC TEJla, UMITYJIbC CHUJIbI,
MOMEHT CHJIbI, MEXaHHUECKasi pad0Ta M MOIIHOCTh, TOTEHITHAIbHAS SHEPTHs Tena,
MOJHATOTO HAJI HOBEPXHOCTHIO 3€MJIU, MIOTCHIUAIbHAA SHEPTUS CKATOU MPYKUHBI,
KMHETUYECKAsT DSHEPrus, IIOJHAs MEXAHWYEeCKas JHEpPrus, MNEepuoJ M YacToTa
KOJIeOaHM, Mepruol MaTeMaTHUYEeCKOTO U MPY>KMHHOTO MasiTHUKOB, JUTMHA BOJIHBI,
TPOMKOCTh 3BYyKa M BBICOTAa TOHA, CKOPOCTb CBETA, II0KA3aTelb IPEIOMIICHUS
cpedbl), TPU ONUCAHUM MPABUIBHO  TPaKTOBaTh  (DU3UYECKUI  CMBICIH
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUCHWS W CIWHHIBI (PU3MUCCKUX BEITUYHH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JIAHHYIO (DU3UYECKYIO0 BEIMYHHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH TpaUKU N3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBA Tel, (U3WYECKHUE SBICHHUS H IPOIECCHI,
VICIIOJIb3YS 3aKOH COXPAHEHHUS YIHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUSI, IPUHLIUI
CYIIEpPIIO3ULIMM CWJI, IPUHLMII OTHOCUTENBHOCTU ['amuies, 3akoHbl HbroTOHa,
3aKOH COXPAHCHUS UMITYJIbCa, TEOPEMY O KMHETHYECKOW SHEprum, 3akoH ['yka,
3aK0H bepHyin, 3aKOHBI OTpaKEHUS W TPEIOMIICHUS CBeTa, (POpMyITy TOHKOU
JIMH3BI, IUIAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJIEJIb aTOMHOIO SI/Ipa, 3aKOHbI
COXpPAaHEHMs 3apsAJOBOTO U MAacCOBOI'O YMCEN IPU SANEPHBIX PEAKLUAX, IPU 3TOM
paznuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MATEMATHYECKOE BBIPAKEHHUE;
CTpPOUTh (U3UYECKUE MOJCIH PEATbHBIX OOBEKTOB, MPOIIECCOB M SBJICHHMH,
BBIJICNIATh TMPU ITOM CYIIECTBEHHBIE M BTOPOCTENIEHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB,  SIBJICHUW, NPUMEHATH (PU3UYECKUE MOJEIH JUid OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U pELICHUs YUEOHBIX 3a71a4;

OOBSCHATH PU3NYECKUE SIBJICHMUS, POIIECCHI U CBOMCTBA TEJI, B TOM YHUCJIE B
KOHTEKCT€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa, H pelaTh
KaueCTBCHHBIC 3aJlayd, B TOM 4YHUCJE TPEOYIONIME YHUCICHHOTO OIICHUBAHUS

XapaKTEPHBIX 3HAYCHUHN (PU3HUECKUX BEJIIMYUH, IIPU TOM BBIOUPAThH aJ€KBATHYIO
(U3UYECKYI0 MOJICIb, BBISIBJISATH MPUYMHHO-CIICACTBEHHBIE CBSI3M U BBICTPAUBATH
JIOTUYECKYIO IEMOYKY PACCYKACHUM W3 2—3 IaroB ¢ ONOPOW Ha HM3YYCHHBIC
CBOMCTBA (hU3UYECKUX SABICHUHN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO periaTh pacu€THBIC 3aa91 110 U3y9aeMbIM TeMaM Kypca (GU3UKH,

BbIOMpasi aJIeKBaTHYI0 (PU3UYECKYI0 MOJIelb, C HCIOJIb30BAHUEM 3aKOHOB U

dbopmyI, CBA3BIBAIOMINX (DU3UYECKUE BETUYMHBI, 3aMHCHIBATH KPATKOE YCIOBHUE U
pa3BEPHYTOE pEIICHWE 3a7a4yd, BBIIBIATH HEIOCTAIONINE WM HW30BITOUYHBIC
JaHHbIE, OOOCHOBBIBATH BBIOOp METOJA PEIICHHS 3aJadyd, MCIOJIb30BaTh
CIIPABOYHBIE JJAHHBIC, IPUMEHITh METO/Ibl AaHAIN3A PA3MEPHOCTEN, UCTIOJIL30BaTh
rpaduueckue  MeTOABl  pelIeHHUs  3a7ad, MPOBOJUTH MAaTEMaTUYECKHE



npeoOpa3oBaHus U PacyEThl, OIEHUBATh PEATHCTUYHOCTh MOMYyUYEHHOTO 3HAYCHUS
bu3nyecKoil BETUYMHBI W OMPEACNATh Pa3MEPHOCTh (DU3MUECKON BEIUYUHBI,
MIOJTyYEHHOM MPpH pElICHUHN 33]1a4H;

pacrno3HaBaTb MPOOJEMBbl, KOTOpPbIE MOYKHO pEHIMTh MpPU  OMOLIH
(¢u3NYECKUX METOAOB, M MpeljlaraTb OPUEHTHUPOBOUHBIM crOcOoO pelieHus, B
OTHMCAaHUH UCCIIEIOBAHMS PACTIO3HABATH MPOBEPAEMOE MPEANOI0KEHUE (TUTIOTESY),
OIICHHUBATH MIPABHIIBHOCTD HopsiKa MIPOBEICHHUS UCCIICIOBaHMUS,
UHTEPIIPETUPOBATH MMOJTYYCHHBIN PE3yNbTaT;

IPOBOAUTH OMBITHI IO HAOMIOACHUIO (PU3NUECKUX SBJICHUN WU (PU3NYECKUX
CBOICTB Ten (M3ydeHHe BTOPOro 3akoHa HbroTOHa, 3aKOHAa COXpaHEHUs! YHEPIHH,
3aKOHA COXPaHEHHs HMMITYJIbCca, NEHCTBUE 3aKOoHAa bepHy/UIM M BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpPBUIA, 3aBHUCHUMOCTH TMEpHOJA KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a W JKECTKOCTH TPYKWHBI W HE3aBUCUMOCTH OT
aMIUIATYIbl MaJbIX KoJeOaHWW, NPSAMONMHEHHOE paclpoOCTpaHEHHE CBETa,
pasnoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paKEHUS B IMJIOCKOM
3epKajie U CBOMCTB M300pa)KeHUs MpeaAMeTa B coOMparomiei JinH3e, HaOIIoAeHIe
CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB H3Iy4YeHHs): (OPMYyIHPOBATH MPOBEPSEMOE
OpeanoyiockeHne  (TUMoOTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIOJeHHH,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa 000pyAOBaHMS,
OMUCHIBATh XOJ1 OMbITA U (POPMYIHPOBATH BBIBOJBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX W3MEPEHUH, OMpeesss
CpemHee 3HAaYeHHE M3MEpSeMOW BEIWYMHBI W ONpPENENsisli OTPEIIHOCTb
pe3yJIbTaTOB NPAMBIX HM3MEPEHUN, OOOCHOBBIBATH BBIOOp crocoba H3MEpPEHUs
(M3MepuTeNbHOrO MpUdopa);

IPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tejla MPH PAaBHOYCKOPEHHOM IBMKEHHH, YCKOPEHHE CBOOOIHOTO
NajeHus, KECTKOCTb  MPYXKUHBL,  KOIDPUIMEHT TPEHHS  CKOJBKCHHS,
MeXaHuyeckas paboTra M  MOUIHOCTh, 4YacTOoTa W TMEpUoJ  KoJeOaHui
MaTEeMaTUYeCKOr0 U MPYXUHHOIO  MAasTHHUKOB, (OKYCHOE  pacCTOSHHUE
coOuparomield JMH3BI W €€ ONTHYecKas Cuia, pPaguoaKTHBHBIA (OH) ¢
UCIIONb30BaHUEM aHAJOTOBBIX M IUQPOBBIX MPHOOPOB: 0O0OCHOBHIBATH BHIOOD
METOJla HW3MEpEHHs, IUIAHUPOBATh HM3MEPEHHs, CaMOCTOSTENFHO COOUpPAThH
HKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYHMCIATH  3HAYCHUE  BEJIWYUHBI U
aHAJIM3UPOBATh IOJIyYEHHbIE PE3YyJbTaThl, OLEHUBAsI MOIPEUIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPECHUM;

POBOJUTH HKCIIEPUMEHTATIbHbIC MCCIEIOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBHCHUMOCTH ITyTH OT BPEMEHHU IMpPH PaBHOYCKOPEHHOM JABIKEHUU 0e3
HAYaJbHOM CKOpPOCTH, 3aBUCHUMOCTb CHJIBl TPEHMSI CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOT'O JaBJCHMs, Mepuoja KoJeOaHWW MaTeMaTUYecKOro MasiTHUKa OT



JUIMHBl HUTH, OMNPENEICHUE YCKOPEHUsS CBOOOJHOIO MaJeHUs, HCCIEI0BAHHE
WU3MEHEHUS! BEJIMYMHBI M HANPABICHUS WHIYKIHMOHHOTO TOKA, 3aBUCUMOCTH YIJIa
OTPAKEHUSI CBETAa OT yIJIa MNaJEHUsA, yIrja MPEJIOMIICHUS OT YyIVIa NaJCHUs
CBETOBOIO JIy4a, HCCIEAOBAaHUE TPEKOB: H3MEPEHUE DHHEPIrUM YacCTULBI IO
TOpMO3HOMY NyTH (110 oTorpadusiM)): COBMECTHO C yuuTenaeM (HopMyJIUpOBaAThH
3a/1a4y Y TUIIOTE3Yy MCCIENOBAaHUsA, CAMOCTOATENBHO IUIAHUPOBATh HUCCIIEIOBAHMUE,
CaMOCTOSITENIbHO cOOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, TMPEICTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHJIEC TaOnuIl U rpaduKoB,
OLIEHMBATh MOTPEIIHOCTH, A€IaTh BBIBOJbI IO PE3YyJIbTaTaM UCCIEA0BAHNUS;

coOnroaarh mpaBuia Oe30macHOro Tpynaa Mpu padore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTEPU30BaTh MPUHITUIIBI TCUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMNOPOM HAa MX ONUcaHus (B TOM
YHUCle: CHUIOMETP, NAaTYUKU TIOJIOKEHHS, PACCTOSHHUS U YCKOPEHHUsS, paKeTa,
9XO0JIOT, OYKH, HEpUCKOI, (oToammapar, MUKPOCKOIN, TEJIECKOI, ONTHYECKHE
CBETOBO/Ibl, CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHonb3ys 3HaHUS O
CBOICTBaxX (pM3MUECKHUX ABICHUN U HEOOXOMUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbIC PHUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IIPOLECCOB IIpU
pelIeHnr Y4eOHO-NPAKTUYECKUX 3a]ad, ONTUYECKHUE CXEMbl ISl IMOCTPOCHHUS
M300pKEHHUH B TNTOCKOM 3€pKaJie U coOOMparomei JTMH3e;

MPUBOINUTH MTPUMEPHI (HAXOAUTh HHGOPMAIIHIO O TIPUMEPAX) MPAKTUICCKOTO
UCIOJb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOW JKU3HM JUIsl 0OecnedeHHUs
Oe3omacHoCTH IpU oOpallleHuu ¢ NpuOopaMu M TEXHMYECKUMHU YCTPOWCTBaMH,
COXpAaHEHHUs 370pOBbS U COOJIIOJICHHUS HOPM OKOJIOIMYECKOIO TIOBEJCHUS B
OKPYXaroen Cpee;

OCYIIECTBIISATH MOUCK HHPOpMAIK (HU3HUECKOro cofepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (hOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IMYTH ONPECICHUS
JIOCTOBEPHOCTH IOJIy4EHHOH HMH(OpMAIMM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JOTIOJTHUTENBHBIX UICTOYHUKOB;

WCIOJIb30BaTh TPHU BBIMOJHEHUU YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (pU3MUECKOro coaep:KaHMs, CIPaBOYHBbIE MaTepHalbl, PECYPChl CETH
WuTepHer, BiameTy NpuEMaMHU KOHCIEKTUPOBAHMUS TEKCTa, MPEoOpa3OBaHUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJIECpPKaHUS, MyOIUIHO
MPEACTABIATH PE3YJIbTaThl IPOCKTHOM MJIM UCCIIEIOBATEIIbCKON AEATEIbHOCTH MPH
3TOM TI'PaMOTHO HCIIOJIb30BATh W3YYCHHBIM NMOHATUWHBIMA anmapar Mu3y4aeMoro



paznena (U3MKA M CONPOBOXKIATh BBICTYIUICHHE MpE3CHTaUueld ¢ y4EToM
0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IIVNTAHUPOBAHMUE

7 KJIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
HaumenoBaHue pa3aejioB U TeM (uudposbie)
Ne /it Konrtpoabubie | IIpakTnueckue
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. @®u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa
1.1 ®u3nka — HayKa 0 Ipupojie 2
1.2 Ddu3znyeckue BeIUINHEI 4 3
1.3 EcTecTBeHHO-HAy4YHBIN METO]I IO3HAHUS 2 1
Hroro no pazneny 8
Pasznen 2. IlepBoHavyajibHbIe CBEeJIEHUSI 0 CTPOEHUHU BelleCTBA
2.1 Crtpoenue BeniecTra 2 1
JIBr>KeHUE M B3aUMOJICHCTBHE YaCTHI]
2.2 4 2
BEILIECTBA
23 ArperaTHble COCTOSIHMSI BEIIECTBA 1
Wroro no pazueny 7
Pa3znen 3. /IBuskeHHe ¥ B3auMoAelcTBUE Te
3.1 Mexanunueckoe IBUKEHHE 10 2
32 Nuepuusi, macca, I0THOCTD 9 1
33 Cuna. Buggsl cun 15 1 3
Hroro no pazaeny 34
Pa3nen 4. JlaBiienne TBEPABIX TeJl, }KMIKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya naBineHus TBEPIAbIMU 5 2




TCJIaMU, X XUAKOCTAMUA U ra3aMu

4.2 JlaBieHue KUuJIKOCTH
4.3 AtmocdepHoe naBieHue 1
44 I[eI/ICTBIjI.e KUJKOCTH U Ta3a Ha 12 3
NOTPYKEHHOE B HUX TEJO
Hroro no pazaeny 28
Pa3nes 5. PaGoTa n MomHOCTh. JHeprus
5.1 PaGora 1 MmommHOCTH 6
5.2 [IpocThie MexaHN3MBI 2
5.3 MexaHudeckasi SHEprus
Hroro no pazneny 19
Pa3nen 6. [loBTopuTtenbH0-00001a01IMIT MOYJ/Ib
6.1 [ToBTOPUTEIIEHO-0000IIAFOIINI MOTYJTb 6
Hroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 23




8 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBanue pa3aejioB U TeM uudpoBbIie
Ne n/mt P Konrpoabnbie | IlpakTnueckue (ubp )
NMpPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3nen 1. TenJioBble siBJIeHUs
1.1 CTtpoeHue 1 CBOMCTBA BEIlIECTBA 6
1.2 TennoBsie po1iecchl 33 1 6.5
Hroro no pazaeny 39
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJICHUSA
71 DeKTpUUECKUe 3apsAbl. 3apsbKeHHBIE Tea 9 1
' U UX B3aUMOJEUCTBUS
2.2 [TocTOAHHBIN 2JIEKTPUUYECKHUI TOK 31 10
2.3 MarsuTHbIC SIBJICHUS 11 2 4
24 DneKTpOMarHuTHas MHITyKIHS 7
Hroro no pazaeny 58
Pa3nen 3. IloBTopuTebHO-00001aI01M i MOLY./Ib
3.1 [ToBTOpPUTENBEHO-00001IAI0IINI MOTYITH 5
Hroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (uudposbie)
Ne n/mt Konrpoabnbie | IlpakTnueckue
NporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. Mexannuyeckue siBJIeHUS
MexaHnueckoe ABMKEHHUE U CIIOCOOBI €ro
1.1 30 1 4
OTHCAHUSA
1.2 B3aunmoneiictue ten 18 4
1.3 3aKOHBI COXpaHEHUS 15 1
Hroro no pazaeny 63
Pazgen 2. Mexannuyeckue K0JI€0AHUS M BOJTHBI
2.1 Mexanndeckue KoneOaHus 8 35
22 MexaHuuyeckue BOJIHBL. 3BYK 10 3
Hroro no pazaeny 18
Pa3nen 3. DiiekTpOMarHuTHoOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DNeKTpOMarHuTHOE MoJie U 6
' 3JIEKTPOMArHUTHBIE BOJHBI
Hroro no pazaeny 6
Pa3nen 4. CBeroBbIe siBJIeHUS
4.1 3aKOHBI pacCIpOCTPaHEHHUSI CBETA 8 2
4.2 JIuH3BI ¥ oITHYECKHE IPUOOPHI
4.3 Paznosxenune 6emoro cBera B CIIEKTP 2 1




Hroro no pazaeny 16
Pa3zaen 5. KBanToBble ABJIeHUS
5.1 Hcnyckanue U NorjionieHne CBeTa arToMoM 4 1
5.2 CrtpoeHue aTOMHOTO sifIpa
53 SnepHble peakuun
Hroro no pazaeny 16
Pa3nes 6. IloBTopuTe1bHO-00001aI0IM i MOY./Ib
6.1 MexaHndecKkue siBjeHUS (TOBTOPUTEILHO- 6 3
' 00001IaIOIIHI MOTYJIb)
62 TennoBble sBICHUS (TOBTOPUTEIBHO- 3
' 0000IIAOIIHI MOJTYJIb)
63 DIEKTPOMArHUTHEIC SIBIICHUS 3 !
| (TOBTOPUTETHHO-0000IAIOIINI MOTYJIh)
6.4 CaeToBbIC SIBJICHUS (ITOBTOPUTEIHLHO- | 1
' 0000IIAKOIHI MOJTYJIb)
6.5 [ToBTOpPUTENBEHO-00001IAI0IIINH MOTYITH 4
Hroro no pazaeny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

Ne
n/u

Tema ypoka

KoauuecTBo yacoB

Bcero

KountposabsHubie
padoThI

IIpakTHuyeckue
padoThI

Jlata
HU3y4eHUsI

DJIEeKTPOHHbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa o npupoje. SBieHns
IIPUPOJBI

dusnyeckue SIBICHUS

®u3nyecKue BeIMYruHbl. Pa3MepHOCTb.
®uznyeckue npudopsl. [lorpenHoctu npu
IPSIMBIX U3MEPEHUSAX

VYpok-uccienopanue "M3mepenue
JUHEHHBIX pa3MePOB TN U IPOMEKYTKOB
BpeMeHH"

JlaGopaTtopHas pabora "H3mepenue
00BbEMa )KUAKOCTH U TBEPIOTO Tema"

JlaboparopHas pabota "OnpeneneHue
pa3mMepoB MajibiX Tes. Meton psaioB"

Meroasl HayuyHOro no3Hanus. Onucanue
(bU3NYECKUX SABJICHUN C TTOMOIIIBIO
Moeen

Ypok-uccnenosanue "[IpoBepka
TUIOTE3bI: 1aJIbHOCTD MOJIETA IIAPHKA,
MYIIEHHOT0 TOPU30HTAIBHO, TEM 0OJIbIIIE,
yeM OoJIblIe BHICOTA MycKa"

Crpoenue BemectBa. OMbITHI,




J0Ka3bIBArOMUEC TUCKPETHOC CTPOCHUC
BCIICCTBA

10

JlaGopaTtopHnas paborta "OreHka quamerpa
aTOMa METOJIOM PSJ0B (C UCIOJIB30BAaHUEM

dotorpadwuii)"

11

Ypok-uccinenosanue "HabmroneHue
TEIIJIOBOTO pacIIpeHusi ra30B. OIbBITHI 110
0OHApYKEHUIO JCHCTBUS CUJT
MOJIEKYJISIPHOTO MPUTSKEHUS"

12

JBuxenue yactuil Bemectra. Juddysus.
BpoyHnoBckoe nBuxkeHuE

13

Ypok-uccnenoBanue "HabmroneHue u
00BsICHEHNE OPOYHOBCKOTO ABM)KCHHUS H

i dy3un'”

14

B3auMmoericTBre yacTUIL] BELIECTBA:
MPUTSHKCHUE U OTTAJKUBAHUE

15

ArperaTHble COCTOSIHUSI BEIIIECTBA.
OCcoOCHHOCTH arperaTHbIX COCTOSTHHI
BOJIBI

16

Mexanunyeckoe nBuxenue. I1yTs,
TPaeKTOPHsl, IEPEMELICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nBuxeHue. CKopocThb

18

Haxoxnenue ckopocTH, yTH U BpEMEHU
IIPU PABHOMEPHOM NPSMOIUHEHHOM
JIBUKECHUH

19

JlaboparopHas pabota "OmnpeneneHue
CKOpPOCTH PaBHOMEPHOTO JIBUKCHUS"




['paduku npsAMOIMHEHHOTO PABHOMEPHOTO

20
JIBHOKCHUS

)1 Pemenue 3amay no teme "Pacuer cpegneit
ckopocTH"
JlabopaTtopHast pabota "Onpezenenue

22 CpeIHel CKOPOCTU CKOJbKEHUs OpycKa
WJIU [IApUKA 110 HAKJIOHHOW TIOCKOCTH"

” OTHOCHUTENBHOCTE ABMKCHU. ClI0XKCHHE
CKOPOCTEH IIpH apaJljIeIbHOM JIBHKCHUN
[Tomyuenue u ananu3 rpaduKoB

24 3aBUCHMOCTH ITyTH Y CKOPOCTH JABUKEHUS
OT BPEMCHH
Pemenne rpadudeckux 3aga4 mo reme

25 "Mexanuka. PaBHomepHoe
MPSMOJIMHEHOE ABUKEHUE"

26 SIBrieHue uHepUU. 3aKOH HHEPLUU
B3aumopeiicTBre Te Kak mpuyruHa

7 M3MEHEHMS CKOpOoCTH. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYNAaTEeNbHOM JABHKEHUH

)3 VYpoxk-uccnenosanue "CpaBHeHUE MacC MO
B3auUMOJIEUCTBUIO TET"

29 II;moTHOCTE BeliecTBa

30 JlaboparopHas pabota "OmnpeneneHue
MJIOTHOCTHU TBEp0TO Tea"

31 Pemenue 3amay mo teme "Macca Tena.
IInotHocTh BemecTna"

32 Cwmecu u crinaBsl. [ToBepxHOCTHAs U




JIMHEHHAs TIOTHOCTh

[ToaroToBKa K KOHTPOJILHOU paboTe IO
TeMe "®u3nKa — HayKa o PUpoJIE.

33 [lepBoHnauanbHble CBEIEHUS 00 ATOMHO-
MOJIEKYJIIPHOM CTPOEHHUHU BEIIECTBA.
Mexanunka"

KoHTponbHas pabora no reme "duznka —

34 Hayka o npupoje. [lepBoHavanbHbIe
CBEIICHHS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHUU BellecTBa. MexaHuka"

35 Cuna. SIBnenue tarorenus. Cuma TsDKeCTH

16 N3o0pakenue cui. Pemenue 3a1a4 o
teme "OnpeneneHre CUibl TsHKecTr"”

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cun. J{unamomerp
VYpoxk-uccnenosanue "Habnronenue

39 W3MEHEHUS CKOPOCTH MPH
B3auMoercTBUHN TEI"

40 Pemenue 3amay no reme "Cusa ynpyrocTu.
Bec Tena"

JlaGopaTtopHnast pabota "OIBITHI,

Al JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (nedpopMalum) Ipy>KUHbI OT
MPUII0KEHHOMN CUITBI"

42 Cuiia TpeHus

43 Cnoxenue cuil. PaBHogeicTByomas cuia

44 Pemenue 3ama4 no teme "CroxkeHue CHUIL

PaBnoaeiictByromas cuia”




Pemenne 3amay o reme "B3aumoneictsue

45
ten. Cuibl B MexaHuke"
Pemenue 3amau no teme "Cuna tpenus’'.

46 Ypok-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTH CHITBI
TPEHMSI OT IJIOLIAAN COIPUKOCHOBEHUS"
JlaGopaTtopHnast pabota "OIBITHI,
JEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHIIBI

47 TPEHUS CKOJIBKEHUSI OT CUJIBI JaBICHUS U
XapakTepa COIpPUKaCarOIINXCs
noBepxHocTen"

43 Pemenue 3anau no reme "B3aumoneiictue
ten. Cuibl B MexaHuke"

49 KonTponbhas pabota o teme
"Bzaumonencrtsue tea"

50 JaBnenue TBEPABIX TEN

51 Ypok-3kcniepumenT "CrnocoOsl
olpezeNeHus JaBlIeHUs TBEpAOro Tena"

5 VYpok-uccnenoBanue "3aBUCUMOCTh
JTaBJICHUs ra3a OT TeMIepaTyphl"

53 JaBneHue )KuakocTen v ra3oB. 3aKOH
ITackans

54 [IneBmaTn4eckue ycTponucTaa

55 3aBUCHUMOCTb JaBJICHUS )KUJKOCTH OT
TITyOMHBI

56 IM'unpocraTuueckuii napagoke

57 Ypoxk-nipoekT "M3yuenne cooomarmmxcs

cocyoB"




Ypok-konpepennus "['uapasiauueckue

58 "
MEXaHU3MBI

59 Hcnonb30BaHue BRICOKUX JIABJICHHH B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenue 3amau mo Teme "JlaBnenue
KUOKOCTH"

61 ATtmocdepa 3emiu U IpUYUHBI €€
CYIIIECTBOBAHUS

& Ypoxk-uccnenosanue "[IposiBinenue
neiicTBus atMmochepHoro napneHus"

63 H3mepenne atMochepHOro JaBiIeHHUS.
Oneit Toppuuennu
3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT

64 BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr nmst
M3MEpeHUs aTMOC(HEPHOTO AABJICHUS

65 BapomeTtp-anepouna. AtmochepHoe
JABJICHHUE Ha Pa3IMYHBIX BHICOTAX

66 Britankuaromias cuna. 3akoH Apxumena

7 Pemenue 3anau o teme "3akoH
Apxumena"
Ypok-uccnenoBaHue

68 "JKcrnepuMeHTaIbHOE OOHAPYKEHHE
JEHCTBUS )KUJKOCTH U T'a3a HA
MOTPY’KEHHOE B HUX TeJO0"
JlaGopaTtopHas padota "Onpezaenenue

69 BBITAJIKMBAIOIIEH CUITBL, IEHCTBYIOIIEH Ha

TEJI0, IOTPYKEHHOE B KUIKOCTH"

70

IlnaBanue ten




JlaboparopHnas padota "VccnenoBanue

71 3aBHCHMOCTH Beca TejIa B BOJIE OT 00beMa
NOTPYKEHHON B )KMJIKOCTh 4acTu Tena"

72 Bosnyxomiasanue. [1maBanue cynos

7 Pemenne 3amad 1mo teme "3akoH
Apxumena. YcnoBus miaBanus ten'
Pemenue 3amaa mo Teme "JlelictBre

74 YKUJKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX
Teo"
Ypok-tipoekt "KoHCcTpynpoBaHue

75 apeoMeTpa WIH JIOJKU U OIpe/IeTICHUE
rpy3onobéMHOCTH"
[ToaroToBKa K KOHTPOJIBHOU paboTe 1O

76 teme "JlaBineHue TBEpIbIX Tel, JKUAKOCTEH
u rason"

77 KoHTponbHas pabota o reme "JlaBneHue
TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"

78 Mexanuueckasi pabota

79 MortHocts

20 Pemenue 3amaq Ha omnpesiesieHne padboThl U
MOIIHOCTH

81 PaboTa crItbl TSHKECTH M CHUJTBI TPEHUS

) VYpok-uccnenosanue "Pacyét MomHoOCTH,
pa3BUBaeMoOi Npu NOABEME 110 JecTHULE"

83 [IpocThie MEXaHU3MBbI

84 MowmenT cuibl. 1IpaBuino MOMEHTOB

85 JlaboparopHas pabota "M3yueHue npaBuia

pbruara ajis rmoJABUKHOI'O 1 HCTIOABUKHOI'O




0J10K0B"

86

"3o510TOC TIPaBUIIO" MEXaHUKHU

87

Pemenue 3amau mo teme ""30510T0€E
npaBuiIo MexaHuku'" / Becepoccuiickas
IpoBepoyHas pabora

88

Pemenue 3anay no Teme "Pabota cuiibl
TSDKECTH M cuJIbl TpeHus" / Becepoccuiickas
mpoBepoyHas paboTa

89

VYpoxk-npoekT "IIpoekTrpoBanue
IIOJIMCIIACTOB C 33/IaHHBIMU TapameTpaMu”

90

Ypoxk-koudepenuus "[IpocTsie
MEXaHU3MBI B OBITY, TEXHUKE, JKHBBIX
opranu3max"

91

KoaddurmenT nmonesnoro aeicTaus
MPOCTBIX MEXaHU3MOB

92

JlaboparopHas pabota "OnpeneneHue
KIIJI noaBm>XHOTO ¥ HETIOABHXKHOTO
0J10KOB"

93

Mexanuueckas OHCPI'UA. Kunernueckas u
MOoTCHLIMAJIbHAA SHEPIUA

94

3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPTUU

95

Ypoxk-akcriepuMeHT "DKCIepUMEHTATbHOE
onpeJieJICHuEe U3MEHEHUS KHHETUYECKOU 1
MOTEHITUATBLHOM YHEPTUM TTPU CKAThIBAHUHU
Tea 110 HaKJIOHHOM IIOCKOCTH"

96

[ToaroToBKa K KOHTPOJILHOU paboTe IO
teme "Pabora u MonHOCTh. DHEprus"




KoHTtponbHas pabora o reme "Pabora n

97 1
MOIIIHOCTb. DHeprus"

08 PaboTta ¢ TekcTaMHM 110 TEME 1
"MexaHn4ecKkoe JBHKeHHIE"

99 Pa6ota ¢ Texcramu 1o Teme "Ctpoenue |
BemniecTna"

100 Pa6ota ¢ Tekctamu o Teme "Cubl B i
npupoze”

101 PaGora ¢ Tekcramu o Teme " JlaBnenne |
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"

102 Pa6ota ¢ Tekctamu 1o Teme "DHeprusi. |

[IpocThie MexaHu3MBbI"

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

102

23




8 KVIACC

Ne
n/u

Tema ypoka

KoauuecTBo yacoB

KonTpoabubie
Bcero P
padoThI

IIpakTHyeckue
padoTsI

Jlara
U3yYeHust

DJIEeKTPOHHbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypchl

OcCHOBHBIE ITOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX OIBITHBIE
MIOATBEPKICHUS

Macca u pazmep aTOMOB ¥ MOJICKYJIT

Monenu TBepAOTo, KUAKOTO H
ra3000pa3HOro COCTOSTHUMN BEIIECTBA

Ypok-koHpepenmus "Kpucrammmdaeckue u
amopdusie Tena. ['paden. [lonyuenune
HCKYCCTBEHHBIX aJMa30B"

CMmaunBaHue 1 KalnuJIAPHOCTD.
HOBerHOCTHoe HaTAXKCHHUC

TemnoBoe paCcIupCHUC U CIKATUC

Tennosoe nBuxenue. Temneparypa

TemnepaTypHble HIKasbI

BHyTpeHHsIs1 3Heprus u crocoOsbl eé
W3MEHEHUS

10

Bupel rerionepenaun

11

Ypok-koupepennus "VMcnonap3oBanue
TEIJTOBBIX CBOMCTB BEIIECTB U MATEPHAJIOB B
LemsIx 3HeprocoepexeHus"

12

KomnyecTBO TEILIOTHI. Y aenbHas
TCIINIOEMKOCTh




13

VYpok-uccnenosanue "IIpoBepka runoresbl
JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA
KHMJIKOCTHU B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTypbl"”

14

YpaBHEHHE TEIJIOBOTO OalaHca.
TennooOMeH U TEII0BOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

JlabopaTtopHnast pabora "VccienoBanue
SIBIICHUS TETDIOOOMEHA ITPU CMEIIIMBAHUH
XOJIOHOU U Topsiueit BoAbI"

16

Pemenwue 3anad o reme "TermooOMeH u
TEIIOBOE paBHOBecHe"

17

Jlaboparopuas padota "OmnpenencHue
KOJIMYECTBA TEIUIOTHL, TOJIY4€HHOTO BOAOH
IIPH TEIJIOOOMEHE C HarpeThIM
METALTAYECKUM HIWIHHAPOM"

18

[InaBnenue u oTBEpACBaHKE
KPUCTAJJINYECKUX BELIECTB. Y IeIbHAs
TEIUI0Ta IUIaBJICHUS

19

Pemenue 3anau no reme "[lnaBnenue u
OTBEpAECBaHUE KPUCTAINYECKUX TEN"

20

JIaGoparopuas padota "OnpeneneHue
paTopHasi p p
yZ1eJIbHOM TEIUIOTHI IUIaBJICHUS Jibja"

21

VYpok-uccnenopanue "CpaBHEHUE IPOLIECCOB
TUIABJICHUS KPUCTAIUTMUECKUX Tell U
pa3MArdYeHus Mpu HarpeBaHUU aMOpP(HBIX

"

TCI

22

[TapooOpa3oBaHue 1 KOHICHCAIIHS.




Hcnapenue

Kunenune. Y nensHas Termiora
napooOpa3oBaHusi. 3aBUCUMOCTH

23 TEeMIIepaTypbl KUTIEHUS OT aTMOC(EpPHOTO
JIaBJIEHUS

24 Pemenwue 3amad o reme "IlapoobpazoBanue
" Kurenue"
Ypok-uccinenoBanue "OObsiCHCHHE

25 3aBHUCHUMOCTH TEMIIEPATypPbl KUIIEHUS OT 1
nasiieHus"

2% HacpimeHHbIi 1 HEHACKIIIICHHBIN TIap.
BiraxxHOCTB BO31yXa
BrnaxxHocTe BO31yxa U €€ u3MEpEHue.

27 Jlaboparopuas padora "Onpenernenue 0.5
OTHOCUTEJIbHOM BIAXKHOCTHU BO3/1yXa"

28 Permrenne 3amau mo teme "BrnaxxHocTts"
Pemenne 3amad u ananu3 cutyanui,

29 CBSI3aHHBIX C SBJICHUSIMHU UCTIAPEHUS U
KOHJCHCAIUU

30 DHeprus TOIUIMBA. Y IeibHas TeIioTa
CTOpaHHs

31 [TpuHIKIIBEI pabOTHI TEIUIOBBIX JIBUTATENICH

1 [TapoBast TypOuna. J[BUTaTens BHyTPEHHETO
CrOpaHus

33 KIIJI TemioBoro gBUraTeis

34 Pemenwne 3amau mo teme "KIIJI TemoBoro
nBurareis”

35 Ypok-koHpepenius "Temnossie ABUTaTEIN




U 3alUTa OKpYyXkarouen cpeasl”

36 TenoBble TOTEPH B TEIUIOCETAX

37 3aKOH COXpaHEHUS U IPEBPAICHHS YHEPTUI
B MEXaHUYECKHX U TEIJIOBBIX IPOLIeccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME

38 "TernnoBsie siBiIeHUS. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTna'
KontpoinbHas padora o teme "TemnnoBbie

39 sBiieHus1. VI3MeHeHue arperaTHbix
COCTOSHUH BemiecTna"

40 DOnektpuzarus Tei. J{Ba poaa 3apsiioB
VYpok-uccnenosanue "UccnenoBanue

41 CIOCO00B Pa3IMYHBIX BEIICCTB
Had’JIEKTPU30BbIBATHCS"

47 B3aumoeiicTBue 3apsiKeHHBIX Tell. 3aKOH
Kynona
DnexTpuueckoe noie. HanpsxéHHOCTh

43 3JeKTpuYecKoro nois. [puHmn
CYTIEPIIO3UIINH JICKTPUUECKHUX TTOJICH

44 Hocutenu snektpuyeckux 3apsios.
DnemMeHTapHbIN 3apsia. CTpoeHue aroma

45 3aKOH COXpaHEHUs JIEKTPUUECKOT0 3apsiia

46 [TpoBOAHUKY, AUDTEKTPUKH U
MOJIYTIPOBOIHUKH

47 Ypok-koH(pepeH s "DIeKTpru3anus B
HOBCEIHEBHOMN XU3HU"

43 Pemenue 3aau o treme "3akoH COXpaHEHUS

3JIEKTPUYECKOro 3apsaa”




Dnektpruyeckuil Tok. cTouHnku

49 1
AIEKTPUIECKOTO TOKA
VYpoxk-uccnenosanue "HccnenoBanue

50 JEUCTBUSA JIEKTPUUECKOTO MOJISI Ha 1
MPOBOJHUKHU U JUAIEKTPUKU"

51 DIEeKTpUYECKHUI TOK B METajIax 1

52 DNEKTPUUECKUN TOK B KUAKOCTSX U razax 1

53 DJIeKTpUYecKas 1eMb 1

54 Cuna toka. Amnepmerp 1

55 DnekTpruyeckoe HanpsbkeHue. BoabtmeTp 1
Jlaboparopnas pabota "Coopka u

56 WCTIBITAHUE BJIEKTPUYECKON LIENHU 1
MOCTOSIHHOTO TOKA"

57 3aBUCHUMOCTD CHUJIBI TOKA OT HAMIPSIKCHHUSL. |
3akoH OMa Juist y4acTKa LenH
Jlaboparopuas padota "HccienoBanue

58 3aBHCHUMOCTH CHJIBI TOKA, POTEKAIOIIETO |
4yepes pe3ucTop, OT HAMPSHKEHUS Ha
pe3ucTope U COMPOTUBIICHUS pe3rcTopa’

59 DNEeKTPUYECKOE CONTPOTUBIICHHE. Y IETTHHOE |
COTPOTHBIICHUE

60 Jlaboparopuas padota "OmnpenencHue 1
yJIeJIbHOTO CONPOTUBJICHUSI IPOBOIHUKA"

61 Pemienue 3agad nmo reme "DiaeKTprUecKoe |
COIPOTHUBIIEHUE. Y 1€bHOE CONPOTUBIIEHKE"

62 Pemrenue 3amau o treme "3akon Oma" 1

63 [TocnengoBarenbHOE U MapallieIbHOE |

COCAUHCHUA ITPOBOAHUKOB




64

Jlaboparopunas pabora "l[IpoBepka mpasuiia
CIIOKEHHUSI HATIPSHKEHUN TIpU
MOCIIEI0BATEILHOM COETMHEHUH JIBYX
pe3uctopos"

65

Pemrenne 3amad mo reme
"[TocnenoBarenbHOE U MapaLICIbHOE
COCMHEHHUS TIPOBOTHUKOB"

66

JlaGopatopHas pabota "IIpoBepka npaBuia
AJI CUJIBI TOKA P MapaljiCJIbBHOM
COEIMHEHUH PE3UCTOpPOB"

67

Pemenue 3anau Ha npuMeHeHue 3akoHa Oma
JUIS Pa3IMYHOTO COSAMHEHUSI TPOBOJHUKOB

68

O/1C u BHyTpeHHEE CONPOTUBIICHHE
HCTOYHUKA TOKA. 3akoH OMa 15 MOTHON
enu

69

Pemenue 3amau no reme "OJ1C, BHyTpeHHEe
COIPOTHBIIEHUE NCTOYHUKA TOKA. 3akoH OMa
JUIA TIOJIHOM 1ern”

70

Jlaboparopuas padota "Onpenencane D/1C
Y BHYTPEHHETO COIPOTUBIICHUS UCTOUYHUKA
ToKa"

71

[TpaBuna Kupxroda

72

Jlaboparopuas padora "IIpoBepka mpaBuI
Kupxroga"

73

VYpok-uccnenosanue "M3yueHue BONbT-
aMIIEPHBIX XapaKTEPUCTUK HETUHEHHBIX
3JIEMEHTOB"

74

Pa6ota QJICKTPHUUYCCKOI'O TOKaA. MoHOCTh




QJICKTPHUUYCCKOI'O TOKa

75

Jlaboparopuas padota "OmnpenencHue
pabOoTHI ¥ MOIITHOCTH AJIEKTPHUYECKOTO TOKA"

76

3akon Jxoyns-Jlenma. Ilorpedurenu
3JIeKTpHuecKoro Toka. Koporkoe 3aMmbikanue

77

Ypok-koupepermus "OO0bsICHCHHE U
MPUHLIUI AEHCTBUS JOMAIIHUX
AIIEKTPOHATPEBATEIBHBIX TPUOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOM pabOTE MO TEME
"DnexkTpuyuecKkue 3apsaabl. 3apssKeHHBIE Tena
U UX B3auMojaeucTBus. I1ocTOSHHbBIN
AIEKTPUIECKUN TOK"

79

KonTponbnas pabota no teme
"DnekTpuuecKue 3apsibl. 3apsKCHHbIE Tea
" ux B3aumonaenicteui. IlocTossHHEINI
AIEKTPUUYECKUN TOK"

80

ITocTosiHHBIE MATHUTHL. MAarHUTHOE MOJIE
3eMiIr ¥ €ero 3HAUYEHME IS )KU3HU HA 3eMITe

81

VYpok-uccnenosanue "N3yuenue
MAarduTHOTO II0JIS IOCTOSIHHBIX MArHUTOB
IIPU UX OOBEIMHEHUH U Pa3IEICHUN.
Busyanu3zanus nosst moCTOSSHHBIX MarHUTOB"

82

OnbIT OpcTena. MaruuTHoE 1ose
AIEKTPUICCKOTO TOKA

83

OngpIT AMnepa. MarsuTHoOe 10Jie KaTyIIKH C
TOKOM. HpI/IMeHeHI/Ie 3JICKTPOMAariuToOB B
TCXHHKEC

84

Cuna Amriiepa u onpeziesieHue eé




HalpaBJICHUA

Pemenue 3amau no reme "Cuita Ammiepa u

8 ornpezeneHue e€ HanpasyieHus"
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

86 Hcnonb3oBanue 31eKTpoaBUraTencii B
TEXHUYECKHUX YCTPOMCTBAX M HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas padbota

88 Bcepoccuiickas mpoBepouHasi pabota

29 Jlaboparopras pabora "M3ydeHue neicTBus
MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM"

90 VYpoxk-konpepenuus "IIpakTrueckoe
MIPUMEHEHHE AIIeKTpoABUraTeNen"

01 Jlaboparopnas padora "KoHCcTpyrpoBaHue u
U3y4eHHE PabOTHI DJIEKTPOIBHTATEIIS"

9 Jlaboparopuas pabora "N3mepenne KIT/
ANEKTPOJABUTATEIbHON YCTaHOBKHU"

93 OnsiTel @apajiest. 3aKOH 3JIEKTPOMarHUTHON
nHaykuuu. IIpasuno Jlenna
VYpok-uccnenosanue "VccnenoBanue

94 W3MCHCHU 3HAYCHUS M HAIIPABJICHHUS
MHIYKIUOHHOTO TOKa"

Pemenue 3amau mo reme "3akoH

95 ANEKTPOMarHuTHOU HHIyKIuu. [IpaBuio
Jlenma"

96 OnexTporenepatop. CriocoObl MOTydeHUs
ANEKTPOIHEPTUU

97 Ypok-koHbepeHIus "IIeKTPOCTaHIINY Ha

BO300HOBJISIEMbIX UCTOYHHKA SHCPIUH.




[TpoGaemsbl sxoa0ruu. TOTUIMBHBIC
AJIEMEHTHI U JIEKTpOMOOHIN"

KontposbHas padoTa "IaeKTpOMarHuTHbIS

98 " 1
SABJICHUS

99 Pa6ota ¢ Tekctamu 1o Teme "TeraoBeie 1
siBieHus"
PaGota ¢ TekcTaMHu 10 TEME

100 "DnekTpuuecKue 3apsibl. 3apsKCHHbIE Tea 1
U UX B3aumojeiicraue"

101 Pa6ota ¢ Texctamu o Teme "TlocTOSHHBIN !
AJIEKTPUYECKUM TOK"

102 Pabora ¢ Texcramu o Teme "MarauTHeIe 1
SIBJICHUS M DJIEKTPOMArHUTHast MHAyKIus'"

OBUIEE KOJIMYECTBO YACOB I1IO 102 5

[TPOIT'PAMME




9 KVIACC

Ne
n/u

Tema ypoka

KoauuyecTBo yacoB

Bcero

KounTtposabsHubie
padoThI

IIpakTHyeckue
padoTsI

Jlara
U3yYeHust

DJIEeKTPOHHbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypchl

Mexanunueckoe nBuxenne. MarepuanbHas
Touka. CriocoObl OnTucaHus
MEXaHUYECKOTO JIBUKEHUS

Cucrema orcuera. OTHOCUTEIBHOCTD
MEXAHUYECKOTO IBUKECHUS

BeKTOpHLIC BCJIMYHHBI, OIICpaliuu C
BCKTOpaMHU, IIPOCKIUH BEKTOPOB

Paaunyc-BekTop MaTepuaibHON TOYKH,
IIEpEMEILEHUE HA IIIIOCKOCTU

PaBHOMEpPHOE NIPSIMOJIMHENHOE IBUKEHUE

Pemenue 3anau o teme "PaBHOMepHOE
HpsIMOJIMHENHOE BHKEeHnE"

HepaBHoMepHOE TTPAMOIMHENHOE
nBixkeHne. CpeHsst © MTHOBEHHAS
CKOpOCTb TeJIa TP HEPABHOMEPHOM
JIBOKCHUU

JlaGopaTtopHnas padora "Onpezaenenue
CpeHEN CKOPOCTH CKOJIbKEHUS OpycKa
WIIN IBIKCHHS [ITAPUKA 110 HAKIIOHHOM
II0CKOCTH"

PaBHOYyCKOpEHHOE IPSMOIMHEHHOE
JIBUKEHUE. Y CKOpEHUE




10

CKOpoCTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO JABMKeHus. [ padux
CKOpPOCTH

11

Pemenue 3agau no teme "CKopoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBIKeHus"

12

[lepemenienue npu paBHOYCKOPEHHOM
IPSMOJIMHEHHOM JIBU)KEHUU

13

JlabopaTtopHast pabora "Ornpezenenue
YCKOPEHUS TeJIa MPH PABHOYCKOPECHHOM
IBWOKEHUHU 110 HAKJIOHHOM IIoCKoCTH"

14

Pemenne 3amau o reme "llepemenienue
[IPY PAaBHOYCKOPEHHOM MPSIMOJIUHEIHOM
nBIOKeHUHn"

15

JlaGopatopHas pabora "Mccnenoanue
3aBHCUMOCTH IIyTHU OT BPEMEHU NPU
PaBHOYCKOPEHHOM JBHKEHUH 0e3
HavaJbHOU cKopocTH"

16

['padmyeckas uHTEpIIpETaLIUA YCKOPEHUS,
CKOpPOCTH, MMPOUJAEHHOIO MMYyTH U
nepeMeNIeHus AJIs NPSIMOIUHEHHOTO
JABHUXKCHUA

17

Pemenue 3amau o reme "I'padudeckas
MHTEpIpPETALHs YCKOPEHHUS, CKOPOCTH,
MIPOMJIEHHOTO MMYTHU U TIepEMEIICHUS 1151
MPSMOJIMHEMHOTO ABUKEHUSA"

18

Yckopenue cBo00HOTO nafaeHUs. OIBITHI
I'ammnes




Pemenue 3aau mo Teme "Y ckopenue

19
cBOOOAHOTO TaIeHUS"

20 JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPU3OHTY

21 Pemenue 3amay mo Teme "JIBrykeHuE Tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY"
JlabopaTtopnast pabota "VccrnenoBanue

22 JBUKEHHUS Tesa, OPOLIEHHOTO MO YTIIOM K
TOpPU30HTY"
Pemenue 3amad mo teme " JIBrkeHue 1o

23 NEICTBIEM YCKOPEHHUs CBOOOIHOTO
nagenus"”

24 JIBUKeHUE 11O OKPYKHOCTH

25 JIuneliHas 1 yriioBas CKOpOCTb, IEPUO U
4acToTa

2% CKOpOCTh ¥ YCKOPEHHE MPH JIBUXKEHHUH 10
OKPY>KHOCTHU

7 Pemenue 3amay o reme "JIBrokeHuE 1Mo
OKpyxkHOCTH"
Ypok-koHpepennus "Pacno3naBanue u

28 npuOIMKEHHOE OMIMCAHUE PA3TTHIHBIX
BHJIOB MEXaHUYECKOTO JABUKEHUSA"
[ToaroToBKa K KOHTPOILHOU paboTe 1Mo

29 TeMe "MexaHM4ecKoe NBUKEHUE U
crocoOkbI ero onucaHus"
KonrtponpHast pabora o teme

30 "MexaHH4YeCKOE JIBFKEHUE U CIIOCOOBI €T0

onucagusa"




31

ITepBbiii 3akoH HeroToHa. BekTop cuiibl

Bropoii 3akoH HeroToHa.

32 PaBHOelicTBYIOIIAA CUla

13 Tperuii 3akon Hetotona. Cynepno3unus
CHII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3aga4d mo reme "Cuna
ynpyroctu"
JlaboparopHuas pabota "VccnenoBanue

16 3aBUCUMOCTH CUJIBI YIIPYTOCTH,
BO3HMKAIOIIEH B MPY>KUHE, OT CTEIICHU
nedopMaiuu npyxuHb"

37 Cuna tpenus. Koadduuuent tpenus

18 JlaboparopHas pabota "OmnpeneneHue
KO3 puImenHTa TpeHus CKOJIbKEHUS"
JlabopaTtopnast pabora "HccnenoBanue

39 3aBUCUMOCTH CUJIbl TPEHUS CKOJIbKEHUS OT
CUJIbl HOPMAJIBHOTO JJaBjeHus"

40 JIBr>KeHUE Tell O OKPYKHOCTH O/
JECTBIEM HECKOJIBKUX CHJI

41 3axoH bepHyiun u nogbEMHas cuiia Kpbuia
Ypoxk-koupepenuus "CoBpeMeHHBIE
JIeTaTeNbHBIC arllapaThl, Cy/1a Ha

42 MMOJABOJHBIX KPBUIbSIX, AaHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOHIISAX. J{BH>KeHHE
10€3/1a Ha MAarHUTHOM NOTyKe"

13 Cuia TSDKECTH ¥ 3aKOH BCEeMUPHOTO

TATOTCHUA




I[BI/I)KGHI/IG TCJI BOKPYT I'PaBUTALITMOHHOT'O

4 ueHTpa. [lepBas kocMuyeckas CKOpOCTb

45 HesecomocTs u neperpysku

46 PaBHOBecue MaTepuanbHOU TOUKH.
AOGCOIIOTHO TBEPAOE TEINO

47 MowmenT cuibl. 1IpaBuino MOMEHTOB

43 VYpok-uccienoanue "OnpeneneHue
LEHTpa TSHKECTU Pa3IMYHBIX Ten"
HNmnynec Tena. 3MeHeHue umiyinsca.

49 Hmiynbe cumbl. YOpyroe 1 Heynpyroe
B3aUMO/ICIICTBUE

50 3aKOHbBI UBMEHEHUS U COXPAaHEHUS
UMITYJIbCa

51 PeaxTtuBHOE nBIKEHUE
Pemenue 3anaq no reme "3akoH

52 coxpaHeHus uminyibca. PeaktuBHoe
nBmwxenue"

53 Mexanuueckasi paboTa U MOUIHOCTb

54 PaGora cuiibl TSKECTH, CUJIBI YIIPYTOCTH U
CUJIbI TPEHUS
JlaGopaTtopHas pabota "Onpezaenenue

55 paboThI CUITBI TPEHUS IPU PABHOMEPHOM
JBUKEHUHM TeJa [0 TOPU30HTAIbHON
oBepXHOCTH"

56 CBs13b HEpPruu U padbOTHI
JlabopaTtopHast pabora "Ornpeznenenue

57 PpabOoThI CUJIBI YIIPYTOCTH IPU MOAbEME

I'py3a ¢ UCTIOJIb30BAHUEM HCIIOABUIKHOI'O U




[IOABMKHOTO OJIOKOB"

58

[TorenunaneHas 3HEPrus

59

Kunernyeckas sneprus. Teopema o
KMHETUYECKOW dHEPTUU

60

3aKOH U3MEHEHMS U COXPaHECHMUS
MEXaHUYECKON IHEPTUn

61

Pemenue 3amau no teme "3aKOHBI
HU3MCHEHUS U COXPAHCHHS MEXaHUYCCKOM
sHeprun"

62

[ToaroToBKa K KOHTPOILHOU paboTe 1Mo
teMme "B3auMogericTBue Teil. 3aKOHBI
coxpaHeHus"

63

KontponpHast pabora o Teme
"B3aumMopeiicTBue Tei. 3aKOHBI
coxpaHeHus"

64

KonebarenbHoe nuxenne. OCHOBHbIE
XapaKTepUCTUKHU KOJIeOaHU: TeproJ,
4acToTa, aMIUIUTyAa

65

MareMatuyeckuil U npy>KMHHBINA
MasTHHKH. JJabopaTtopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH IEPHOJA

Kosie0aHuil rpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaboparopHnas pabota "VccnenoBanue
3aBUCHUMOCTH Mepuo/ia KoueoaHuit
NPYKMHHOTO MasiTHUKA OT Macchl rpy3a’

67

rapMOHI/ILIeCKI/Ie KoJIeOaHus

68

Jlaboparopuas padora "U3mepenue
paTopHasi p p
ycKopeHusi cBOOOAHOrO naaeHus"




69

3aryxaroliue KoyieOanus. BeIHYKICHHbIC
koJiebanus. Pesonanc

70

[IpeBpalicHIe SHEPTHH IPU
KOJIE0ATEIBbHOM JIBUKEHUU

71

Ypok-uccnenosanue "[IpoBepka
HE3aBHUCHMOCTH TIepro/ia KojaeOaHmi
rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl

rpys3a"

72

MexaHndecKre BOTHEL: IMPOAOJBbHBIC 1
IMONCPCYHBIC

73

CpoiicTBa MexaHUUECKUX BOJIH. [{nnHa
BOJIHBI U CKOPOCTh €€ pacipOCTpaHEHuUs

74

Ypok-uccnenosanue "Habmonenue
uHTepdepeHINY U TUPPAKITIN BOJH HA
MOBEPXHOCTH BOJIbI"

75

Ypok-koHpepennus "MexaHuYecKre
BOJIHBI B TBEpIOM Tenie. CelicMuueckue
BOJIHBI"

76

3Byk. PacnipocTpanenue u oTpaxeHue
3BYKa

77

Pemenue 3amau o reme "3ByK"

78

Ypok-uccnenoBanue
"DKCEepUMEHTAIBHOE ONpEIeTICHUE
TPaHUIl YACTOTHI CIBIIIUMBIX 3BYKOBBIX
KosiebaHui"

79

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHUYECKHI1 pe30HaHC.

80

Ypok-uccnenosanue "Habmonenue u




00BsACHEHHE AKyCTHYECKOI'0O pe30Hcha”

WNHuppazByk u ynbrpassyk. Kondepenuus

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUX"

2 DIIeKTPOMArHuTHOE M0JIE U
3IEKTPOMArHUTHBIE BOJIHBI

83 CBolicTBa 3J1€eKTPOMarHUTHBIX BOJIH
Ypok-koudepennus "[lkara
3JIEKTPOMArHUTHBIX BOJH. Vcnonb30Banue

84 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
cBs3u. Pannonokanus. Kocmuueckas cBs3b
n

85 Pemenue 3aa4 Ha onpeieNieHUE YacTOThI
U ITTUHBI DJIEKTPOMArHUTHOW BOJIHBI

26 DneKTpOMarHuTHas MPUpPoa CBETa.
CxopocTs cBeTa

%7 BosHOBEBIE CBOMICTBA CBETA:
uHTephepeHIus U Tudpakius

28 JlydyeBast MOZIeNIb CBETA M TEOMETpUYECKAs
ontuka. MictouHuku cera

29 [TpsimonuHEHOE pacTpocTpaHeHHE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus cBeta. [lnockoe 3epkaino

01 [TocTpoenue nzobpaxeHu,
c(hOpMHUPOBAHHBIX 3€PKAIIOM

9 [Tpenomnenue cBeta. 3aKOH MPETOMIICHHS
cera. [lonHOE oTpaxkenue crera.

93 JlaGopaTtopHas pabora "HccienoBanue




3aBHCHUMOCTH yTJIa MPEJIOMIICHHS OT yria
NaJICHUS CBETOBOTO JIy4da Ha TPAHHMIIC
«BO3YyX-CTEKIIO»"

94

VYpok-uccienopanue "AHanu3 u
00BSICHEHHE ONITHYECKOTO MUpaxa"

95

Ypok-koHpepennus "Hcmnoab30Banne
MOJIHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"

96

JIun3a, X0/ JIydeil B JIMH3E

97

®opmyJia TOHKOM JIMH3BI

98

JlaGopaTopHas paborta "OnpezaeineHue
(OKYCHOTO pacCTOSIHUSI U OITUYECKOM
CHJIBI COOMPAFOIIICH JTMH3BI"

99

[Torydenne n300paXkeHU ¢ TOMOIIBIO
coOuparoIel 1 pacCeMBaIOIIEH JTUH3

100

Ypok-koudepennus "[IpuHum nericTBus
ONTUYECKUX NTPUOOPOB (MUKPOCKOIL,
TeJeckor, ¢oToarrmapar)"

101

['ma3 kak onTU4eckasi cucTema.
biu3opykocTh U JalbHO30PKOCTh

102

PaznoskeHne 6e10ro CBeTa B CIIEKTP.
Onbitel Herorona. Cnoxxenne
CIIEKTpaJIbHBIX IBETOB. JlMcrepcus cBeTa

103

Ypok-tipaktukym "Habmonenue u
00BSICHEHHUE OMBITOB IO Pa3JI0KEHUIO
6enoro cBeta B ciiekTp. [lomyuenue 6emnoro
[[BETA IIPH CJIOKEHUH IIBETOB"

104

OmnbiTel Pesepdopaa u nnanerapHas




MOJCJIb aTOMa

105

[Toctynater bopa. Mogens aroma bopa.
HcnyckaHue U OMIIONEHHE CBETa AaTOMOM.

106

KBanTsbl. JInHeyaTsie CLIEKTPBI

107

Ypok-tipaktukym "Habmtonenue
CIUIOIIHBIX U JINHEHYAThIX CIIEKTPOB
U3JIy4CHUS U UCITyCKaHUs"

108

PanmnoaktuBHOCTB. Anba-, 6eTa- u
raMMa-u3JIy4eHUs

109

CTpOGHI/Ie ATOMHOI'O d1pa. HYKJ'IOHHaH
MOJICJIb aTOMHOI'O d/pa

110

PannoaktuBHbIe IpeBpalieHus. M30Tomnsl

111

[Tepuox momypacnana

112

Ypok-koupepenus "JleiicTBre
paIOaKTHUBHBIX U3y4YCHHI Ha KHUBbIC
OpraHM3MBI. 3alUTa OT PAJHOAKTUBHOT'O
u3nyyeHus"

113

S nepuble peakiny. 3aKOHBI COXPAHECHHUS
3apsI0BOTO U MAaCCOBOT'O YHCEI

114

9Hepr1/m CBA3U aTOMHBIX AOCP. CBs3b
MacCChbl 1 DHCPIruun

115

Pemenue 3amay mo teme "SnepHbie
peakuuu. JHeprus cBsizu"

116

Peakuuu cunTe3a u aeneHus saep.
Nctounuku sneprun CoJiHIa 1 3BE3]T

117

Ypok-kounpepenmus " nepras
IHEPTeTHKa. DKOJIOTUIECKUE TPOOIEMBI
SIIEPHOW SHEPTreTUKNU"




[TonroroBka K KOHTPOJIBHOM paboTe Mo

118 teMme "Kosebanus v BoHbl. CBETOBEBIE U
KBaHTOBEIC SIBJICHUA"
KoHntposnbHas pabora o reme "Konebanus

119 1 BoJHbI. CBETOBBIE Y KBAHTOBBIE
SIBJICHUA"

120 Pewenne pacyeTHBIX 110 TEME
"MexaHu4eckoe aBrKeHue"

121 Pemienne pacueTHBIX U KAYECTBEHHBIX
3a1a4 1o TeMe "B3anmonelictsue ten"
Perrenne pacyeTHBIX M Ka4ECTBEHHBIX

122 3aj71a4 Mo TeMe "3aKOHbI COXPaHECHUS
SHEPIUM U UMITyJibca'

123 JlaGopaTopHbIie pabOTHI IO TEME
"MexaHH4ecKoe ABIKeHHE"

124 JlaGopaTopHbIie pabOTHI IO TEME
"BzaumoneiicrBue Ten"

125 JlabopaTtopusie paboTsl 110 Teme "IIpocTrie
MEXaHHU3MBI"

126 Pemienne pacyeTHBIX U Ka4ECTBEHHBIX
3a7a4 no teme "TemnoBsie nmpouecchl”

127 Perrenne pacyeTHBIX M Ka4ECTBEHHBIX
3aja4 1o teme "BrnaxkHocts"
Perrenne pacyeTHBIX M Ka4ECTBEHHBIX

128 3agad4 mo teme "KIIJ] TemioBeIx
nBurareen"

129 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX

3a71a4 10 TeMeE "3aKOHBI TOCTOSIHHOTO




TOKa"

Pemenne PACUCTHBIX U KAYCCTBCHHBIX

130 3anayd o teme "KII/I anekrpoyctanoBok" 1

131 JlaGopaTopHbie paboThI 110 TeMe ""3aKOHBI 1
IMOCTOSTHHOT'O TOKa"

132 JlaboparopHbIe pabOTHI IO TEME i
"CBeToOBBI€ sIBJICHUS"

133 Pabota ¢ TexcTamu o TeMe "3aKOHBI 1
COXPAaHEHHUS B MEXaHUKe"

134 Pab6ota ¢ Tekctamu o Teme "Konedanus u |
BOJIHBI"

135 Pabota ¢ rexcTtamu 1o Teme "CBETOBBIE i
SIBJICHUA"

136 Pab6ota ¢ Texctamu o Teme "KBaHTOBas U |

anepHas pusuka'

OBIIEE KOJIMYECTBO HACOB I10
[NPOI'PAMME

136

24.5







IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN IPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KJIACC

Kon
MpoBePsSIeMOro
pe3yabTara

1.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nmporpaMmmbl OCHOBHOT O o01Iero 06pa30BaHI/Iﬂ

HCIIOJI30BATh U3YUCHHBIC ITOHATHUA

1.2

pa3ianyaTh SBJIEHUSA IO ONHCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacro3HaBaTh ~ IPOSIBICHHE  HW3YyYEHHBIX  (U3UYECKUX  SBICHUH B
OKpY)KalollleM MUpe, B TOM uucie (U3NYECKUE SBICHUS B IPUPOJE, NpU
TOM TEPEBOAMTH MPAKTHYECKYI0 3aJady B Y4eOHYIO, BBIICISTH
CYLIECTBEHHbIE CBOMCTBA (MTPU3HAKHN) PU3UUECKUX SBICHUM

1.4

OTMCHIBATh M3YYCHHBIC CBOWCTBA TEN M (U3NYECKHUE SBICHUS, MCIOIB3YS
¢usznueckue  BEJIWYMHBI, TIPU  ONUCAHUM  [PaBWIBHO  TPaKTOBATh
(U3NUeCKUii CMBICT MCIIOJIB3YEMBIX BEJIWYHH, X 0003HAYCHUS M CIMHHIIBI
(¢u3NYECKUX BEIMYUH, HAXOAUThb (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO
(GU3NUECKyI0 BENIWYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpapUKH
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SIBICHUS M MPOLECCHI,
UCIIONb3Yysl  U3YYEHHBIE 3aKOHbI, IIPU OTOM JaBaTh  CJIOBECHYIO
(GbopMyITUPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATUYECKOE BBIPAKEHHE

1.6

O0OBIACHATH (PU3NYECKUE SIBJICHUS, TTPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYyaIlMil MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISITH
MPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH 00BsICHEHHE U3 | — 2 JIOTHYECKUX
11aroB ¢ omnopoil Ha 1 — 2 W3y4eHHBIX CBONCTBA (PU3UYECKHUX SIBJICHUM,
(bU3HYECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH

1.7

pemarby pacu€rHble 3agaud B 1 — 2 JeicTBUS, HMCNONb3Ys 3aKOHBI M
dbopmybl, cBA3bIBatOmMe (U3UYECKHME BEIMYMHBL HAa OCHOBE aHaIu3a
YCIIOBHS 3aJ]aul 3alMChIBATh KPATKOE YCIIOBHE, MOJICTABIATH (U3NYECKHE
BEJIMYMHBI B (OPMYNIbI U TPOBOAMUTH PACUEThl, HAXOIUTH CIPABOYHBIC
JaHHbIe, HEOOXOAMMBIE JJIsi PEIeHUs 3a71ad, OICHUBATh PEAIMCTHYHOCTh
MOJIy4YE€HHOU (PM3MUYECKOI BETUUNHBI

1.8

pacmo3HaBaTh MpPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MpH [OMOIIU
(bu3NYECKUX METOAOB, B OMUCAHUM HCCIEAOBAHUS BBIJCIATH MPOBEPIEMOE
MpenoyiokeHrue (TUIoTe3y), pa3indaTh U UHTEPIPETUPOBATH MOITyUECHHBIN
pe3yNbTaT, HAaXxOJUTh OMIMOKH B XOJE OIBITA, JeJaTh BBIBOJBLI IO €ro




pe3yiibTaTaM

1.9

MIPOBOMTH OMBITHI 110 HAOTIOCHUIO (PU3NUYCSCKUX SBJICHUN WA (DU3MICCKUX
CBOMCTB Tell: (hOpMYJIHpOBATH IPOBEPSIEMBIC IMPEANIOIOKCHHS, COOMPATh
YCTaHOBKY W3 IMPEIIOKEHHOTO 00OpYIOBaHUS, 3aIMCHIBATH XOJ OIBITA U
(hOopMyIIMPOBATH BHIBOIBI

1.10

BBIIIOJIHATE HOPAMBIC HN3MCPCHHA C HUCIOJB30BAHWEM  AHAJIOTOBBIX U
UQGPOBBIX MPUOOPOB, 3aMUCHIBATH TIOKA3aHUS TMPUOOPOB C  YIETOM
3aJJaHHO} a0COIIIOTHOMN IMOTPEITHOCTH U3MEPEHHH

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCHUMOCTH OJHON (PU3UYECKOH BEIWYMHBI OT
OPYro ¢ UCIHOJIB30BAaHMEM INPSAMBIX HW3MEPEHHM, Y4acTBOBATh B
IUTAHUPOBAaHUM  y4eOHOro  HCCJENOBaHuUs, coOupaTb YCTAaHOBKY U
BBITIOJIHATh HM3MEPEHHS, CIEAys TPEeNJIOKESHHOMY IUIaHy, (PUKCHpPOBATh
pe3yIbTaThl TONYYEHHOW 3aBHCUMOCTH (U3NYECKUX BEIWYMH B BHUJIC
NPEUIOKEHHBIX Ta0iHMI ¥ TpaduKOB, JAeTaTh BBIBOABI IO pPE3yJIbTaTaMm
UCCIIEIOBAHUS

1.12

MPOBOJUTh KOCBEHHBIE H3MEPEHUs (DU3MUYECKUX BEIMYUH, CIEIys
NPEUIOKEHHOW WMHCTPYKIUHM: TPH BBINOJHEHHH HW3MEPEHUIl CcoOUpaTh
JKCIIEPUMEHTAIIBHYI0O YCTAaHOBKY U  BBIUHCIATH 3HAYEHHE HCKOMOM
BEJINYMHBI

1.13

COOJIFOIaTh MTPaBHIIa TEXHUKKM 0€30IIaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
00opyI0BaHHEM

1.14

YKa3blBaTh HPHUHLMIIBI JIEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapakTepu30oBaTb NPUHLUIBI  JEHCTBHS ~ H3YyYEHHBIX IpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C IOMOIIBI0 UX ONMCAHMS, UCIOJb3Ys 3HAHUA O
CBOHCTBaX (PM3MYECKUX SABJICHUM M HEoOXOoAMMble (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

IPUBOJIUTL  HpuUMepbl  (HaxoAuTh  MH(OpPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (DU3MYECKUX 3HAHWUH B TOBCEIHEBHON
KHU3HH Ui oOecriedeHns OEe30MacHOCTH MpH OOpalieHuu ¢ mpudopamu U
TEXHUYECKMMHU YCTPOWCTBAMH, COXPAaHEHHUs 3/10pOBbS U COOJIOAECHUS HOPM
HKOJIOTUYECKOTO MTOBE/IEHUS B OKpY’KaIoLIeH cpenie

1.16

OCYIIECTBIISATh OTOOp WMCTOYHMKOB WHpoOpManmuu B ceth VHTEepHET B
COOTBETCTBUH C 3a/IaHHBIM MMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
3HAHUH W MYTEM CpPaBHEHUSI PA3JIMYHBIX HCTOYHUKOB  BBIACIATH
nHpOpMaIMI0, KOTOpas SBIACTCS NPOTUBOPCUUBOMMIA MOXKET OBITh
HEJIOCTOBEPHOM

1.17

WCIIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHOIOIYJISIPHYIO
JIUTEepaTypy (PU3NYECKOro COAEpkKaHMs, CIIPAaBOYHBbIE MAaTE€pHalIbl, PECYPCHI
cetu UWHrepHer, BnageTh NpuéMamMM  KOHCIIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus UHGOPMAIMK U3 OAHOM 3HAKOBOM CUCTEMBI B JIPYTyIO

1.18

co3/1aBaTh COOCTBEHHBIE KpaTKUE MUCHbMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 UCTOYHHUKOB HH(pOpMAINK (PU3UIECKOTO COAEPKAHUS, B TOM




quclie MyOJUYHO JeNiaTh KPaTKhe COOOIIEHHUS O pe3yIbTaTax MPOEKTOB WU
y4eOHBIX HCCIEIOBAaHUM, MPU STOM TIPaMOTHO HCIOJIb30BaTh HU3YYCHHBIN
MOHATUMHBIN ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIJICHHUE
MPE3CHTALNEN

1.19

IIpU  BbIIIOJHCHUH y‘{e6HBIX IIPOCKTOB H I/ICCJ'IGI[OBaHI/Iﬁ pacupeacisTb
00513aHHOCTH B rpymnie B COOTBCTCTBUU C IIOCTABJICHHBIMH 3aJla4aMU,
CICIUTL 3a BbIIIOJHCHHMCM IIJIaHa HeﬁCTBHﬁ, aICKBATHO OICHHMBATDHb
COOCTBEHHBIN BKJIaJ B ACATCIIBbHOCTD T'pYIIIIBI, BbICTpauBaTb
KOMMYHHKAaTHUBHOC B3aHMOI[€fICTBH€, YUYUTBIBAA MHCHUC OKPYIKAIOIIUX

8 KVIACC

Kon
MPoBePsSIeMOro
pe3yabTara

1.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMmmbl OCHOBHOT O o01Iero 06pa30BaHI/Iﬂ

HCIIOJB30BaTh ITIOHATHA

1.2

pa3ianyaTh SBJICHUSA IO ONHCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacro3HaBaTh ~ IPOSIBICHHE  HW3YyYEHHBIX  (U3UYECKUX  SBICHUH B
OKpY’KalolleM MHUpE, B TOM 4Huclie (U3NYECKUE SBICHUS B MPUPOJE, TPU
TOM TEPEBOAMTH MPAKTHYECKYI0 3aJady B Y4eOHYIO, BBIICITH
CyLIECTBEHHbIE CBOMCTBA (MTPU3HAKHN) PU3UUECKUX SBICHHUH

1.4

OIMMCBIBATb M3YYCHHBIC CBOMCTBA TE€I U (1)I/I3I/I‘-I€CKI/I€ SABJICHUSA, UCIOJIb3Ys
(1)I/I3I/I‘~I€CKI/I€ BCJIMYHUHBEI, npu OIIMCaHHUH IMpaBUJILHO TPAKTOBATbH
(1)H3H‘I€CKI/H>1 CMBICJI HMCHOJIB3YEMbBIX BCJIWYHH, 0003HaYeHUs U CAWHUIIBI
(1)I/ISI/IIIGCKI/IX BCINYHNH, HaXOIHUTb (1)OpMy.]'II>I, CBA3BIBAOIIIUC NAHHYRO
(1)I/ISI/I‘leCKyIO BCJINMYNHY C JpyruMu BCIWYHUHAMHU, CTPOUTH Fpa(bI/IKI/I
HN3YUYCHHBIX 3aBUCHUMOCTEM (1)I/ISI/IIIGCKI/IX BCJIIMYHUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECCKHE SBICHHS H TIPOIECCHI,
WCIIONb3YSl  M3YYEHHBIE  3aKOHBL, TIpPU OSTOM  JIaBaTh  CJIOBECHYIO
(GOopMyITUPOBKY 3aKOHA ¥ 3aIMHCHIBATh €T0 MATEMATHUECKOE BBIPAKEHHE

1.6

OOBSCHATh (PU3NYCCKUE TPOIECCHl W CBOWCTBA TN, B TOM YHCIC H B
KOHTEKCTE CUTYyalluii MPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH 00BsICHEHHE U3 1 — 2 JIOTHYECKUX
[IaroB ¢ MOMOMIbI0 | — 2 W3yUeHHBIX CBOMCTBA (DU3MUECKUX SIBICHUI,
(bU3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemars pacu€THele 3aladud B 2 — 3 JEHCTBHA, HCIOJB3Ys 3aKOHBI H
Gopmynbl, cBs3bIBaoIMe (hU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCIIOBHS 3aJa4d 3alMCBIBATL KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUISI pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U (HopMyIbl,
HeoOXoauMble s €€ pelIeHHs, MPOBOAUTh pPACUETHI M CpPaBHUBATH




IMMOJIYYCHHOC 3HAUCHUC @HBHqCCKOﬁ BCINYHNHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh MpPH MOMOIIU
(U3NYECKUX METOJIOB, HWCIOJB3ys ONHMCAHUE HCCICIOBAHUS, BBIICIATH
IIPOBEPSIEMOE  MPEIIIOJIOKEHUE, OLICHUBAaTh IPABWJIBHOCTh  IIOpPsIKa
IIPOBEACHUS UCCIIEIOBAHHUS, AEJIaTh BHIBOBI

1.9

MIPOBOMTH OMBITHI 10 HAOIIOCHUIO (U3NUYSCKUX SBIICHUN WM (PU3UIECKHIX
CBOMCTB Tell: (hOpMyIHpOBATH MPOBEPSEMBIC IMPEANOIOKCHHS, COOMPATh
YCTAHOBKY M3 NPEIJIOKEHHOr0 000pYJIOBaHHUS, OMHMCHIBATH XOJI OIbITA U
(hOopMyIIMPOBATH BHIBOIBI

1.10

BBIITOJHATD MIPAMBIC U3MCPCHUS C UCITIOJIb30BaAHUEM aHAJIOTOBBIX HpI/I60pOB
U JAaTYUKOB (PM3NYECKUX BEIMYUH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHHN C
y4€TOM 331aHHO a0COTIOTHOMN MOTPEITHOCTH

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCHUMOCTH OJHOM (PU3UYECKOH BEIMYMHBI OT
APYyrod ¢  MCIHOJIb30BAaHWMEM  INPSIMBIX  M3MEPEHUN:  IUIaHUPOBATH
UCCIIeI0OBaHUE, COOMpATh YCTAHOBKY WU BBINOJHATh W3MEPEHMS, Cleays
NPEUIOKEHHOMY  IJIaHy, (UKCHpOBaTh  pe3yiabTaThl  IOJy4E€HHOH
3aBHCHUMOCTH B BHJIE€ TAOJIUI] ¥ IpaUKOB, JIEIaTh BBIBOJIBI 10 Pe3yJIbTaTaM
UCCIIEIOBAHUS

1.12

IpOBOAUTb KOCBCHHBLIC HU3MCPCHUSA (1)H3H“I€CKPIX BCIIMYHH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIIbHYTO YCTAaHOBKY, CJIICayst
HpG[[JIO)KGHHOfI HHCTPYKIHUHU, U BBIYHUCIIATH 3HAYCHUC BCIIMYNHBL

1.13

co0Ir0IaTh MpaBUiIa TEXHUKKA 0€30MaCHOCTH MPU paboTe ¢ 1a00paTOpHBIM
00opy0BaHNEM

1.14

XapakTepu30BaTh MPUHLUIBI  JEHCTBUS  HU3YYEHHBIX MpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha MX OMMCAHMS, UCIONIb3Yys 3HAHUA O
CBOMCTBaX  (pU3MYECKUX SABJICHUH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTH

1.15

pacno3HaBaThb IPOCTBIE TEXHUYECKHUE YCTPOMCTBA M U3MEPUTEIbHBIE
npuOOpbl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM, COCTaBISITb CXEMbI
JJEKTPUYECKUX  LENed C  MOCHEeNOBATENbHBIM W NapajuieIbHbIM
COECJMHEHUEM D3JIEMEHTOB, pa3jinyasl YCJIOBHbIE OOO3HAYEHHS JIEMEHTOB
BJIEKTPUYECKUX LENEn

1.16

NPUBOAMTh  NPUMEPHl  (HAXOAMTh  MHPOPMAIMID O  MpUMepax)
MPAaKTUYECKOTO HCIOJIb30BaHUs (DU3MYECKUX 3HAHUH B IOBCEIHEBHOU
KU3HM JUJIs1 oOecrieueHnsi 0€30MMacHOCTH MpHU OOpalieHuu ¢ mpudopamMu 1
TEXHUYECKHUMH YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U COOIOCHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY’KAIOLIEeH cperie

1.17

OCYIIECTBIISITh TMOWCK HWHGpOpPMAaNUU (PHU3MUECKOTO COJCPKAHUS B CETH
WNHTepHer, Ha OCHOBE MWMEIOIIMXCS 3HAHUH U MyTEM CpPaBHEHUs
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJEIATH HHPOPMALIUIO, KOTOPAs SBISIETCS
IIPOTUBOPEUMBOM UIIM MOXKET OBITH HEJOCTOBEPHOI

1.18

HCIIOJIb30BAaTh IIPHU BBIIIOJIHCHUHA y‘le6HI>IX SaHaHI/Iﬁ HAayYHO-IIOIIYJIAIPHYIO




TuTepaTypy (pU3MUecKoro coaep>KaHus, CIPaBOUYHbIE MaTEPHAIIbI, PECYPCHI
cetru MHTepHer; Biaaerb NOpUEMAMH  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus WH(OOPMALIUY U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTb COOCTBEHHBIE NUCHMEHHBIE M KpAaTKUE YCTHBIE COOOIIEHUS,
0000masi WHPOPMALMIO M3 HECKOJbKHUX HCTOYHUKOB (DH3UYECKOTO
COJIep>KaHusl, B TOM YKCie MyOJIMYHO NMPEACTABIATh PE3yIbTaThl IPOSKTHON
WU UCCIICIOBATENBCKON IEITEIbHOCTH, IMPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBI MOHATUMHBIN ammapar Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHHE IIPE3EHTAlUEN

1.20

IpHU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEHAOBAaHHHA (DU3MYECKHUX
IPOLIECCOB PACHpPENENATh OO0S3aHHOCTH B TIpYIIE B COOTBETCTBUM C
IIOCTABJICHHBIMH 3aJla4aMM, CJIEIUTH 3a BBIIOJIHEHHEM IUIaHA JECHCTBUM U
KOPpPEKTHpOBAaTh €ro, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIal B
JESATENIbHOCTD TPYIIIBI, BBICTpauBaTh KOMMYHHMKaTUBHOE B3aUMOJCHUCTBUE,
IIPOSIBIISISI TOTOBHOCTD pa3peraTb KOHPIUKTHI

9 KITACC

Kon
MPoBeEPsSIEMOro
pe3yjabTara

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pa3nuyaTh SIBJICHHUS MO OMHUCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JAHHOE (PU3NICCKOEC SIBIICHUE

1.3

pacrio3HaBaTh  IPOSIBIIEHHME  M3YYEHHBIX  (PU3MUECKUX  SIBIEHUH B
OKpY’KalolleM MHUpE, B TOM uuciie (U3NYECKUe SBICHUS B MPUPOJE, NPU
TOM TEPEBOAMTH MPAKTHYECKYI0 3aJady B Y4eOHYIO, BBIICISTH
CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PUIUICCKUX SBICHUHA

1.4

OIUCBIBATh M3YYEHHBbIE CBOMCTBA Tel U (U3NYECKUE SBJICHUS, UCIOJb3YS
¢u3nyeckue  BEIMYMHBI, MpPU  ONUCAHUM  MPABUIBHO  TPAKTOBAThH
(GU3NUECKU CMBICIT HCIIONB3YEMBIX BEIMYMH, OOO3HAYCHUS W CIMHHIIBI
(GU3NUEeCKUX BENUYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NUECKyI0 BENIWYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH TpapUKH
U3yYEHHBIX 3aBUCHMOCTEH (PM3NUECKUX BEININH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECCKHE SBICHHUS H TIPOIIECCHI,
WCIIONb3YyS  M3YYEHHBIE  3aKOHBbL, TIPU OSTOM JIaBaTh  CJIOBECHYIO
(GOopMyITMPOBKY 3aKOHA ¥ 3aIMHCHIBATh €T0 MATEMATHUECKOE BBIPAKEHHE

1.6

OOBSCHATh (PU3MUYECKHE IPOIECChl M CBOWCTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBIACHEHHE U3 2 — 3 JIOTUYECKUX




[1aroB ¢ MOMOUIbI0 2 — 3 HM3YYEHHBIX CBOMCTBA (PM3MYECKUX SIBICHUIA,
(bU3HYECKUX 3aKOHA MITU 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3ajauu (omuparommecs Ha cucremy u3 2 — 3
ypaBHEHHUI), UCMONb3YysI 3aKOHBI U (OPMYJIBI, CBA3BIBAIOIINE (PU3MUECKHE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3aJauyd 3alUChIBaTh KPaTKOe
YCIIOBUE, BBISBISATH HEAOCTAIOIIME WM HM30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsSl PEIICHUs, MPOBOJIUTH PACUETHI U
OLICHUBATh  PEATHCTUYHOCTh TMOJYYEHHOrOo 3Ha4eHHs]  (U3UYECKON
BEJTMYUHBI

1.8

pacrio3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXXHO pEIIUTh MPH MOMOIIU
(GU3NYEeCKUX METOJIOB, HCHOJb3ys OINMCAHUE MWCCIENOBAaHUs, BBLACIATDH
[IPOBEPSIEMOE  IIPEANOIOKEHUE, OLCHUBATh I[PABWIBHOCTH  IOPSAIKA
MIPOBEACHUSA  MUCCIICNOBAaHMs, JeJIaTb  BBIBOABI, HMHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAECHUH U OIIBITOB

1.9

MIPOBOAMTH OMBITHI 10 HAOTIOEHUIO (PU3NYECKUX SBICHUN WK (PU3NUECKUX
CBOMCTB TeNl: CaMOCTOATEIbHO COOMpATh YCTAHOBKY W3 HU30BITOYHOTO
Habopa oOOOpyIOBaHUs, OMHUCHIBATH XOJ OMNbITA W €ro pe3ysabTaThl,
(bopMyIHpOBaTh BHIBOIBI

1.10

MPOBOJIUTh TIPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX H3MEPEHUH, ONpenelss
CpelHee 3HAYCHHE W3MEpsSeMOil BelMW4YMHBI (POKYCHOE pPACCTOSHUE
coOuparomeld JMH3bI), OOOCHOBBIBaTH BBIOOP croco0a HM3MEPEHHS
(M3MEpUTETHHOTO TIPUOOPA)

IpOBOAUTL  HCCICAOBAHHUC 3aBUCUMOCTEN (bHBPI“IeCKI/IX BCINYHUH C
HUCIIOJIb3OBAHHUEM  IIPSAMBIX HSMGPGHHﬁZ IJIAHUPOBATbL  HCCIICIOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTI> YCTAaHOBKY, (1)I/IKCI/IpOBaTB PE3YIbTAaThI
HOHy‘IGHHOﬁ 3aBUCHMMOCTH (1)1431/1qec1<1/1x BCJINMYHMH B BHAC Ta6J'II/II_[I/I
Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 pE3YyJIbTaTaM UCCIICAOBaHUS

1.12

IIPOBOAUTH KOCBEHHbBIE M3MEpPEHUs (U3MUECKUX BEJIMYUH: IJIAHUPOBAThH
U3MEpEeHUs, COOMpPATh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIIIOJIHATH
U3MEPEHMS, CIeAys NPEIJIOKEHHOW HWHCTPYKLMH, BBIYMCIIATH 3HAYCHHE
BEJIMYUHBI U aHAJIU3UPOBATH IIOIYYEHHBIC PE3YyIbTaThl C YUETOM 3a1aHHOMN
MIOTPEIHOCTH U3MEPEHUN

1.13

co0Ir0IaTh MpaBUiIa TEXHUKKA 0€30MaCHOCTH MIPU paboTe ¢ 1a00paTOpHBIM
00opyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE TPU3HAKM HM3YyYEHHBIX (U3MUYECKUX MOJIENICH:
MaTepuaigbHas TOYKa, aOCOJIOTHO TBEPIOE TENO0, TOUYEYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHeTapHast MOJIENIb aToMa, HYKJIOHHAsI MOJIEIb
aTOMHOTO sIJIpa

1.15

XapakTepu30oBaTb NPUHLUIBI  JEHCTBHS  H3yYEHHBIX IpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha MX ONHUCAHMA, UCHOJb3Yys 3HAHUS O
CBOHCTBaX  (PU3MUECKUX SIBIEHMM U  HeoOXonumble  (hu3MUecKue
3aKOHOMEPHOCTHU




1.16

UCIIOJIb30BATh CXEMbl M CXCMATHYHBIC PHCYHKH H3yYCHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPU
pelieHHH  y4eOHO-NPAKTHYECKUX — 3a/ad, OINTHYECKHE CXEMbl Ui
MOCTPOESHHSI U300paKEHHI B TNIOCKOM 3epKajie U COOMpAaroIIe JTHH3e

1.17

NPUBOAMTh  NPUMEPHl  (HAXOAMTh  MHPOPMAIMID O  MpUMepax)
MPAaKTUYECKOTO HCIOJIb30BaHUs (DU3MYECKUX 3HAHUH B TOBCEIHEBHOU
KU3HM JIJIs1 oOecrieueHusi 0€30MMacHOCTH MPpHU OOpalieHuu ¢ mpudopamMu 1
TEXHUYCCKHMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbSI U COOJIOCHUSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY’KAIOLIEeH cperie

1.18

OCYIIECTBIIATh TOWUCK WHMOpMANU (U3HYECKOTO COACPKAHHUSI B CETH
WuTepHer, camocTosTeNbHO (OPMYIUPYs MOUCKOBBIM 3ampoc, HAXOAWUTH
MyTH OMpeeNieHUs] JOCTOBEPHOCTH MOJNy4YeHHOM MH(OpPMAlUKU HAa OCHOBE
HMMEIOIINXCS 3HAHUM U JJONIOJIHUTEIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MU BBINOJIHEHUH Y4YE€OHBIX 3aJaHUil HAayYHO-NOMYJISPHYIO
TuTepaTypy (U3NYECKOro COACpk aHUS, CIPABOUHbIE MaT€pPHAIIbI, PECypCHI
cetu MuTepHer; Bnanerp NpuEéMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHGOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3llaBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
nHPOpPMALUM W3 HECKOJIBKHUX MCTOYHHKOB (U3UUECKOTO COIEpIKaHus,
myOJIMYHO MPENCTABIATh PE3YIbTAThl MPOSKTHON MM HCCIEI0BATEIbCKON
JEATEIbHOCTH, IIPA 3TOM I'PAMOTHO UCIIOJIB30BaTh U3YYEHHBIN ITOHATUNHBIN
amnmapar M3y4aeMoro pasjena (U3MKM M COIPOBOXAATh BBICTYIUJICHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

[P  BBIIOJIHEHUU Y4YEOHBIX IPOEKTOB M HCCIEAOBaHUN (PU3MUECKUX
MPOIIECCOB PACIPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3aa4aMH, CICIUThH 32 BBIIIOJIHEHUEM IUIAHA JEHCTBUM U
KOPpPEKTHpOBAaTh €ro, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIal B
JESATENIbHOCTD TPYIIIBI, BBICTpauBaTb KOMMYHHMKaTUBHOE B3aUMOJCHUCTBUE,
IPOSIBIISISI TOTOBHOCTD pa3peraTb KOHPIUKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP) KAHUA

7 KJIACC

Kon Kon

pasgesia  JJIeMEHTAa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIETO MUPA

[IpoBepsiemble 3J1IeMEHTBHI COePKAHUS

1.1

®usuka — Hayka o npupoze. SBienus npupoasl. Ousndyeckue
SIBJICHHUSL: MEXaHUYECKHE, TEIJIOBBIE, AJIEKTPUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIC

duznyeckue BEJIUYUHBL. I/IBMepeHI/Ie (1)H31/I‘{€CKI/IX BCJINYHH.

1.2 duznyeckue prOOPEI. [TorpemntHocTh HU3MEPEHHUI.
MexnyHapoaHasi cucTemMa €IMHULL
EcrecTBeHHOHay4yHbIi ~ METOJ  TO3HaHUS:  HaOJIOAEHUE,

1 13 [IOCTAaHOBKa HAy4yHOIO0 BONPOCA, BBIABI)KEHUE TUIIOTE3,

3KCIIEPUMEHT 1o MIPOBEPKE TUIIOTE3, o0BsiCHEHUE
Ha0II0/1aeMOT0 SIBJICHHUS

1.4 Onwucanue HU3NYECKUX SIBICHUH C TIOMOUIBIO MOJIEIICH
[IpakTuueckue pabOTHI:
HiHPart##3Mepenue pacCTOSTHUM.

L5 HH#Par###3meperne 00bEMa XUJIKOCTH U TBEPAOTO TETA.

H#HH##Par###Onpenenenne pa3MepoB MajbIX Tell.
HiHPartil3mepenue TEMIIEpaTypbl npu HOMOILIU
YKUIKOCTHOI'O TEPMOMETPA U JaTYHKA TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMS O CTPOEHMU BEIIIECTBA

#HiHPar###CTpoeHne BellleCcTBa: aTOMbl M MOJIEKYJbl, HX

2.1 pazmepbl. ONbITHL, J10Ka3bIBalOIIME JUCKPETHOE CTPOCHHE
BeEIlleCTBa
H#H##Par###]|Brokenne  yactui  BemiectBa. CBSI3b  CKOPOCTH
2.2 JBUKEHHSI YacTHI] C TeMIeparypoil. bpoyHoBckoe nBHkeHuE,
g dy3us
2 )3 B3anMozeincTBre 4acThll BEIECTBA: IPUTSKEHNE U
) OTTAJIKMBAHUE
HiParf##ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ia30B,
4 KUIKOCTEH M TBEPABIX (KPUCTALINYCCKUX) Tell. B3aumocBs3b
’ MEX/y CBOMCTBaMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSTHUSIX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOSHHEM
2.5 Oco00eHHOCTH arperaTHbIX COCTOSTHHH BOIbI
2.6 [IpakTuyeckue pabOTHI:




###Par#H##O1eHka 1nuaMeTpa aroMa METOJIOM  psiioB (¢
ucrnoiib3oBanueM ¢otorpadmii).

H##HHPar###ONbITel IO HAOIIOJEHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

HH#HPar#t##OnpITBl 10 OOHApY)KEHHIO  JICHCTBUSL  CHII
MOJICKYJISIPHOTO TIPUTSKEHUS

JABVKEHUE 1

B3AUMOJIEMCTBUE TEJI

3.1

MexaHn4deckoe JBUXKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE
JIIBUOKEHUE

32

H##H#Par###Cxopoctb. CpefHsisi CKOPOCTh MPU HEPABHOMEPHOM
IBUKEHUU. PacuéT myTu ¥ BpeMEeHU JIBUKCHUS

3.3

SIBnenue mHepuuu. 3aKoH MHepHMH. B3aumoneicTBue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH ABMXKEHHUs Tel. Macca Kak Mepa
WHEPTHOCTH Tella

3.4

#H##Par#t## lmotHocts  BemectBa. CBSA3b  IUIOTHOCTH €
KOJIMYECTBOM MOJICKYJI B SJMHHIIC 00bEMA BEIIECTBA

3.5

Cuiia Kak XapakTepuCTUKa B3aUMOCHCTBUS Tel

3.6

Cuia YIIpyroctu u 3aKOH FyKa I/ISMepeHI/Ie CHJIBI C IIOMOIIBIO
AWHaMOMETpa

3.7

#HPart##SIBnenne Tarorenus U cuia TshkecTh. Crna TSHKECTH
Ha Ipyrux IuiaHerax. Bec rena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOIbKEeHUs U TpeHue nokod. Tpenue B
MIPUPOJIE U TEXHUKE

3.9

HiHPar###Crio)KeHne Cul, HallpaBJICHHBIX 10 OJHOM MpPSMOI.
PaBHOelicTBYOIIASA CHIT

3.10

[TpakTuueckue paboTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBIIKEHUS (IIapHKa B
KHUJKOCTH, MOJIETIH AJIEKTPUYECKOT0 aBTOMOOWIIS U TaK Jajee).
OmpezneneHne CpeaHEN CKOPOCTH CKOJIBKEHHUS Opycka Win
1IapuKa 10 HAKJIOHHOM IUIOCKOCTH. OmnpezeneHue IIOTHOCTH
TBEpAoro Tenma. OTNBITHI, JIEMOHCTPUPYIOIIHUE 3aBUCHUMOCTH
pactsokeHus (aedopmanyu) IpyKHUHBL OT MPHIOKEHHON CHIIBL.
OneIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb CHUJIbl  TPEHUS
CKOJIBKEHHUS OT Beca Tella U XapakTepa COINPUKACAIOLINXCS
MMOBEPXHOCTEMN

3.11

@usnuecKkue SBICHHUS B IPUPOJEC: IPUMEPHI JIBHXKCHHUS C
pPa3IMYHBIMM CKOPOCTSIMHM B JKMBOM M HEXKUBOW IIPUPOLE,
JEMCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuyeckue ycTporucTBa: AUHAMOMETP, MTOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KMJIKOCTE U TA30B

4.1

Haenenne TBEpmoro Tema. CrmocoObl  yMEHBUICHUS U




YBCJIMYCHU NaBJIICHUA

4.2

JlaBnenune ra3a. 3aBUCHMOCTh JaBlIEHHS Ta3a OT 00bEMa,
TeMIepaTypbl

43

Hepez[aqa JaBJICHHUA TBépZ[bIMI/I TCJI1aMU, XUJKOCTAMU U Ira3aMHu.
3akoH [lackans. [ITHeBMaTHuecKkre MalTuHEI

4.4

3aBUCUMOCTD JTABJICHHS KUIKOCTU oT TTyOWHBI.
I'mapocratnueckuit  mapagoke.  CooOmarommecss  COCYHBI.
['unpaBnuyeckue MEXaHU3Mbl

4.5

Atmocdepa 3emmm u armochepHoe naBieHHE. |IpUUMHBI
CYIIECTBOBaHMsS  BO3AyIIHOW  oOomouku  3emin.  OnbIT
Toppuuennmu. 3aBHCUMOCTh  aTMOC(EpHOro  JaBIICHUS  OT
BBICOTHI HaJl YpPOBHEM MOPs

4.6

Wsmepenne  armocepHoro  maeneHws.  [Ipuboper st
HU3MEpEeHUS aTMOC(HEPHOTO JTaBIICHHS

4.7

JleiicTBHE >KMIKOCTH U Ta3a Ha MOTPY>KEHHOE B HHUX TEJO.
BrrTankuBatoniast (apxumenoBa) cuiia. 3akoH Apxumena

4.8

IInaBanue Ten. Bo3gyxornnaBanue

4.9

[TpakTuueckue paboTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa
MOTPYKEHHOM B  KUAKOCTh 4acth Tena. OmnpexneneHue
BBITAJIKHABAIOUIEH CUJIbI, IEUCTBYIOIIEH Ha TENO, NOTPYKEHHOE
B KUAKOCTh. [I[poBepka HE3aBUCUMOCTH BBITAIKHUBAKOUIEH CHUIIBI,
JNEUCTBYIOIIEH Ha TEJO B JKUJKOCTHU, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIUE  3aBUCHUMOCTh  BBITAJIKMBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TENO B KUIKOCTH, OT 00bEMa MOTPYKEHHOM B
KUJAKOCTb 4YacTU TeJa MW OT IUIOTHOCTH  YKUIKOCTH.
KoncTpynpoBanue apeoMeTpa Ui KOHCTPYHUPOBAHUE JIOAKH U
ompenesieHue €€ rpy30IoabEMHOCTH

4.10

@dusuyeckue SBICHUS B IPHUPOJE: BIUSHUE aTMOCPEPHOrO
JIaBJICHHsI Ha )KUBOW OpPraHU3M, IIIaBaHuE PbIO

4.11

Texaudeckne yCTpOMCTBA: cooOaromuecs COCY/IbI,
YCTPOMCTBO BOAOIPOBOA, TUAPABINYECKHUM MPEcc, MaHOMETP,
6apomeTp, BEICOTOMED, TIOPIIHEBON HACOC, APEOMETP

PABOTA, MOITHOCTD, DOHEPI' 1A

5.1 MexaHnndeckasi paboTa
52 Mexannueckasi MOLIHOCTb
53 IIpocTble MeXaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTb.
' [IpaBuio paBHOBECHS pbluara
54 [IpumeHneHue npaBuiia paBHOBECHS phluara K 0JI0Ky
55 «3omnotoe mpaBuiao» MexaHuku. Koaddunuent noneznoro

JIEUCTBUSL MEXaHU3MOB. HpOCTBIe MCXaHHU3MBI B 6BITy n




TEXHUKE
5.6 [ToTennumanpHas SHEPTUU TeNa, MOAHATOrO Hal 3eMIIEH
5.7 Kunernueckas sneprus
58 [lonmnass MexaHuueckass DJHEpPrus. 3aKkOH W3MEHEHUS U
' COXPAaHEHHUs MEXaHUYECKOM dHEeprun
[IpakTuueckue paboTHI:
#Hi#HPar###Onpenenenne  paboOTBl  CHJIBI  TPEHUS  TpHU
59 PaBHOMEpPHOM  JIBIDKEHMM  Tejla 10  TOPU3OHTAIbHOU
' noBepxHoctu. lccnenoBanue ycioBHil paBHOBECHs phluara.
N3mepenne KIIJ| naknonHoi miockoctH. M3yueHue 3akoHa
COXpaHEHUsI MEXaHUYECKON SHEPIUU
5.10 duznueckue ABICHUS B IPUPOJIE: PhIUard B TEJIE YEJIIOBEKA
TexHuueckue YCTpOMCTBA: pbIyar, MTOABUKHBII 51
5.11 HEMOJIBIDKHBIM ~ OJIOKM, HAKJIOHHAs IUIOCKOCTh, TMPOCTHIC
MEXaHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI CO/IEPKAHUS
pasjesia  3JieMeHTAa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKON Teopuu
6.1 cTpoeHus BemlectBa. Macca u pa3mepbl MoOJeKyl. OINBITHL,
' MOJITBEPKIA0ILINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
62 Mopnenu TBEPAOro, XKUAKOTO U Ta3000pa3HOTO COCTOSHUUN
' BemecTBa. Kpucrammyeckue u amopHbIe Tena
63 OObsicHEHHE CBOWMCTB Ta30B, KUAKOCTEH M TBEPABIX TEN Ha
' OCHOBE TI0JIO’KEHUH MOJIEKYJIIPHOKUHETUUECKON TEOpUH
6.4 CMauuBaHue U KalUJUISIPHBIE SIBJICHUS
6 6.5 TennoBoe pacuInpeHne U CHKaThe
6.6 Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTbIO TEIIOBOTO
' JIBUKCHUS YaCTHI]
6.7 Buytpennsss sHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH
' SHEPruu: TEeIIonepeaaya U CoBepIIeHne paboThl
6.8 Bunpr  Temnonepenaun:  TEIJIONPOBOAHOCTh,  KOHBEKIIMS,
U3JIy4YeHUE
6.9 KonuyecTBo TemnoTsl. Y 1enpHas TEMI0EMKOCTh BEIIECTBA
6.10 TemooOMeH W TEIUIOBOE paBHOBECHE. YPABHEHHE TEIIOBOTO
' Oananca




6.11

[InaBneHne © OTBEpACBAaHHE KPHUCTAUIMUECKUX  BEIIECTB.
VY nenpHas TeIuioTa ILUIABICHUS

6.12

[TapooOpa3oBanue u koHjeHcanus. Mcmapenue. Kumenwue.
VnenpHas TeIIoTa napooOpa3oBaHUsI. 3aBUCHUMOCTD
TEMIIepaTypbl KUIIEHUSI OT aTMOC()EPHOTO J1aBICHUS

6.13

Bnaxxnocts BO3JyXa

6.14

3H€pFI/I$[ TOIIJIMBA. yZ[GJII)HaH TCIJIOTA CropaHus

6.15

[Tpunnumner padotsl TeruioBbix japurarened KIIJ[ TteroBoro
nBurarens. TeruioBble IBUTATENM W 3allUTa OKpYKarolien
Cpebl

6.16

3aKOH COXpaHEHHs M IPEBPALICHUS PHEPTrUH B TEIUIOBBIX
mporeccax

6.17

[IpakTuueckue paboOTHI:

#HHHPart##ONBITE o 00OHapYKEHUIO IEUCTBUA CUII
MOJIEKYJISIPHOTO IPUTSKEHHUSL.

HiHtPar#H##ONbITH IO BBIPALIUBAHUIO KPUCTAIIIOB TOBAPEHHOM
COJIM WJIU caxapa.

HiHtPar#H##OnbIThl 10 HAOJIIOJEHUIO TEIIOBOTO PACIIMPEHUS
ra3oB, JKUJKOCTEH U TBEPIIBIX Tell.

H##Par##HOnpeneneue  AaBleHUs Bo3dyxXxa B OayyioHe
HITpUIIA.

###Par###OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUSI.
#H##Par###1 [poBepka runoTe3bl JUHEMHON 3aBUCHUMOCTH JIJTUHBI
CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOH TpyOKe oOT
TEeMIEepaTypbl.

#HiHtPar#H#HaOnroneHre n3MeHeHUsI BHYTPEHHEH SHEPTrUuu Tela
B pe3yJIbTaTe TEIUIONepeiaun U padOThl BHEITHUX CHIL.
HiPart##HccnenoBanue SBJICHUS  TEIUIOOOMEHa  IpHU
CMEIIUBAHUH XOJIOTHOU U Topsiueld BOABI.
###Par###0OnpeneneHe KOJIMYECTBa TEIJIOTHI, MOTYyYEHHOI'O
BOJIOM mpu TemIooOMeHe C HarpeThiM METaNTHYeCKUM
LWIAHIPOM.

H#HH##Par###OnpeneneHue yaeabHON TEIIOEMKOCTH BEIIECTBA.
HiHtPar#HH#lccnenoBanue nporecca HCapeHus.
HiHtPar#H##OnpeneneHue OTHOCUTENbHOM BIaXKHOCTH BO3/TyXa.
H#HH##Par###Onpenenenue yaeabHON TEIUIOTHI IJIABJICHUS JIb/IA.

6.18

dusnyeckue SBICHUS B MMpUupoAc: IMMOBECPXHOCTHOC HATAKCHUC U
KallMWJIJIIPHBIC SABJICHUA B IIPUPOAC, KPHUCTAIJIblI B IIPUPOIL,
H3JIYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC BO,I[OéMOB, MOPCKHEC 6pI/ISBI;
06pa30BaHHe POCHI, TyMaHa, UHEA, CHEIa.

6.19

TexHuueckue YCTpOMCTBa: KaluuIspBl, IIPUMEPBI
WCIIOJIb30BAaHUS KPUCTAJUIOB, )KUIKOCTHBI TEPMOMETP, JaTYUK




TEeMIepaTypbl,  TEPMOC, CHUCTeMa  OTOIUICHHsS  JIOMOB,
TUTPOMETPBI, TMICUXPOMETp, TMapoBas TypOWHA, ABHUraTelb
BHYTPEHHET0 CrOpaHusl.

OJIEKTPUHYECKUE U MAT'HUTHBIE ABJIEHUSA

7.1 Onexktpuszanus Tei. /[Ba poaa aIeKTpUYeCKuX 3apsiioB
BzanmopeiicTBue 3apsKEHHBIX Te. 3aKkoH Kynona
7.2 (3aBUCHUMOCTD CHJIBI B3aUMOJICHCTBHS 3apsOKCHHBIX TEI  OT
BEJIMUMHBI 3aPSAI0B U PACCTOSIHHSI MEXKITY TeTIaMH)
DnekTpuyeckoe mnosie. Harnpsxk€HHOCTh 3JIEKTPUUECKOrO TOJIS.
7.3 [lpyHnun  cynepno3umMM — JIEKTpPUYECKUMX  mojedl  (Ha
KauyeCTBEHHOM ypPOBHE)
Hocurenu ANEKTPUUYCCKUX 3apsIoB. DneMeHTapHbIN
7.4 anekTpuueckuid 3apsna. Crtpoenue aroma. [IpoBogHukH U
JUDJICKTPUKU
7.5 3aK0H COXPaHECHHS JICKTPUUYECKOTO 3apsiia
76 DNEeKTPUYECKUA TOK. VcnoBus CYIIIECTBOBaHUS
' 3JIEKTPUYECKOTO TOKA. ICTOUHHUKHM MOCTOSIHHOT'O TOKA
77 JIeHCTBUSL  DJIGKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKHI TOK B )KMJIKOCTSX U Ta3ax
7.8 OnekTpuyeckas uenb. Cuna Toka. DJIEeKTPUYECKOE HAPSKEHUE
79 CompoTuBieHHE TPOBOAHHUKA.  YJEIBHOE  COIPOTHUBICHUE
' BEIIECTBA
7.10 3axon OMma /17151 yyacTKa Lenu
7.11 [TocnenoBarenbHOE U NTApAILICIBHOE COSAMHEHNE TIPOBOTHUKOB
710 PabGoTta 1 MOITHOCTH 3JEKTPUUYECKOrO TOKa. 3akoH J[xoymns —
’ Jlenna
713 DIIEKTPUYECKHE LIETH U MIOTPEOUTEIN AICKTPUICCKON SHEPT U
) B ObITy. KOpoTKO€ 3ambikaHue
714 ITocTosHHBIE ~ MAarHMTel..  B3anMoOOENCTBHE  IMOCTOSHHBIX
’ MarduToB
715 MaruauTtHoe 1moje. MarauTHoe nosie 3eMJId U e€ro 3HaUCHHE I
' JKA3HU Ha 3eMiie
716 OmeiT  Opcrena. MarHuTHOE TIOJI€  AJIEKTPUYECKOTO — TOKA.
) [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleficTBe MarHWTHOTO TOJs Ha TPOBOAHHUK C TOKOM.
717 ONeKTpOoABUTATENIb  MOCTOSHHOTO  ToKa.  Vcmomb3oBaHue
) JNEKTPOABUraTeNie B TEXHUMYECKHX YCTPOHCTBAX U Ha
TpaHCTIOPTE
718 Oneitel @apajness. SIBieHHE >MEKTPOMATHUTHOW HMHIYKIUH.
) Ipasuiio Jlenma
7.19 OnextporeHepatop. CrocoObl MOMy4eHUS  DIIEKTPHUUYECKOU




SHEpPruu. DJIEKTPOCTAHLUUHU HAa BO30OHOBIIIEMBIX HCTOYHHMKAX
SHEpIun

7.20

[TpakTrdeckue paboTHI:

OnBITH 10 HAOTIOCHUIO SJICKTPU3AIUH Tl MHAYKIIUCH U IPH

COMPUKOCHOBEHHH.

HccnenoBanue neicTBus AIEKTPUUECKOTO MOJISL HA TPOBOAHUKHI
U IUDJICKTPUKH.

COopka u mpoBepka padoThI ANMEKTPUUYECKON LIETTH TOCTOSIHHOTO
TOKa.

W3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryampoBaHue HaIPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUIYLIETO Yepe3
pe3UCTOp, OT CONMPOTHUBIICHHSI PE3UCTOpPA W HAIPSIKEHUS Ha
pe3ucTope.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH AJIEKTPUYECKOTO
CONPOTUBIICHUA MPOBOAHUKA OT €ro JUIMHBI, IUIOLIAIU
MONEPEYHOT0 CEYEHUsI U MaTepHaa.

[IpoBepka npaBuia CJI0KEHUS HaIpsKEHUN npu
MOCJIEIOBATEIbHOM COEIUHEHUU ABYX pe3uctopos. IIpoBepka
npaBuja JUisi CHJIbl TOKa MPH MapajuIeTbHOM COEAMHEHUU
pesuctopoB. Omnpenenenue padbOTHI SIEKTPUUECKOTO TOKa,
uaymero  yepe3  pesucrop.  OmpepeneHue  MOIIHOCTH
3JIEKTPUYECKOTO  TOKa,  BBIACISIEMOM  Ha  PE3UCTODE.
HccnepoBanue 3aBUCUMOCTH CHJIBl TOKa, HMAYLIErO dYepe3
JaMIIOYKy, OT HampsbkeHuss Ha He. Omnpenenenue KIIJ|
HarpeBarend. lcciaegoBaHME MAarHUTHOIO — B3aUMOJIECUCTBUS
MOCTOSIHHBIX ~ MAarHuToB.  M3ydeHue  MarHUTHOrO  MOJsA
MOCTOSTHHBIX MAarHUTOB NPH WX OOBEAMHEHWU W Pa3CiICHUU.
HccnenoBanue NENCTBUS 3JIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
cTpenky. OmnbIThI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTH CHIIBI
B3aUMOJICHCTBUS KATYIIKA C TOKOM U MarHuTa OT CUJIbI TOKa U
HalpaBJ€HUsT TOKa B  KaTrymke. M3ydeHue neucTBus
MarHuTHOTO IOJIs1 Ha NPOBOAHUK ¢ TOKOM. KoHCcTpyHnpoBanue u
uzydueHue pabotel oanektpoxasuratend. M3mepenne KIIJ
3JIEKTPOJIBUTaTE€IbHON YCTaHOBKU. OMBITHI MO HCCIEAOBAHUIO
SBJICHHSI  DJIGKTPOMAarHUTHOM  WHIYKIMU:  MCCIEIOBaHUE
M3MEHEHUM 3HAYCHUS M HAMPABJICHUS MHIYKIIMOHHOTO TOKA

7.21

dusnueckue SBiIeHUS B npupoac: SJICKTPUUCCKHUE SBJICHUA B
atMocdepe, SIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHHUTHOE
nosie 3emiid, Apedd MoOCOB, POJIb MAarHUTHOTO TMOJS IS
YKU3HU Ha 3emIie, MOJISIPHOE CUSHUE

7.22

TexHnuueckue YCTPOWCTBA: 3JIEKTPOCKOTI, aMIepMmerp,
BOJITMETP, PEOCTaT, CYETUUMK IJIEKTPUUYECKOM  SHEPIuH,




AJIEKTPOOCBETUTEILHBIC puOOpHI, HarpeBaTelIbHbIC
3IEKTPONPHOOPHI (mpumepsl), JJICKTPUYECKHE
PeOXPaHUTEIIH, AJIEKTPOMATHUT, AJIEKTPOJIBUTATETb
MOCTOSTHHOTO TOKA, TeHEPATOP TIOCTOSTHHOTO TOKA

9 KIIACC
Kon
pasziena Kox snementa [TpoBepsiembie 2IEMEHTHI COJICPKAHHUS
MEXAHUWYECKUE SABJIEHWA

21 Mexanndeckoe aBmxeHue. MarepuanbHas Touka. Cucrema
oTcuéTa

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO IBMYKEHHUS

8.3 PaBHOMEpHOE NIPSMOJIMHEIHOE IBHXKEHHUE
H#HPar#H#HepaBHOMEepHOE MPSIMOJIUHEITHOE JIBHKEHUE.

8.4 CpenHsisi 1 MTHOBEHHAasi CKOPOCTh Tella MPU HEPaBHOMEPHOM
JBYO>KEHUU

8.5 Yckopenune. PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE IBUKEHUE

8.6 #H#HPar###CBooOonuoe nagenue. OneiTel [ amuies
#HiHPar###PaBHOMEpHOE ABMKEHUE 110 OKpyKHOCTH. [lepuon u

8.7 yactota oOpameHus. JluHelilHas W  yrjaoBas  CKOPOCTH.
LlenTpOoCcTpeMuUTENbHOE YCKOPEHHE

8.8 [TepBerit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8 8.10 Tperuii 3akon HeroToHa

8.11 HH#Part###] [puHUIMI CYTIEPIIO3ULIMH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 #HiPar###Cuna  TpeHMs:: CHJla TpPEHUS CKOJIBKEHMS, Cujia
TPEHUS TTOKOS, IPYTUe BUJIBI TPEHUS

2 14 H#HHPar###Cuna TAKECTH UM 3aKOH BCEMUPHOIO TATOTEHUS.
YckopeHne cBOOOTHOTO MaCHUS

815 IBmxenne maHer Bokpyr Conuma. IlepBas kocmuueckas
cKopocTb. HeBecOMOCTB U nieperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOYKH. AOCOIIOTHO TBEPIOE TEIIO

217 #iHPar###PaBHOBecue TBEPAOro Tejaa C 3aKPEIIEHHOW OChIO
BpaieHusi. MomeHT cuiibl. LleHTp TsxecTn

8.18 Nmmynse Tena. U3menenue umnysnbsca. mmynbe cub

8.19 3aKOH COXpaHEHUsl UMITYJIbCa

8.20 #HHHPart##PeakTUBHOE OBIKECHUE




8.21

MexaHuueckas pa60Ta 1 MOITHOCTb

8.22

Pabora cun TspkecTH, ynpyroctd, TpeHus. CBsi3b DHEPTUU U
paboThI

8.23

[ToreHnmanpHas SHEPTUs Tela, MOAHITOTO HaJl TTOBEPXHOCTHIO
3emin

8.24

IToteHnuanbpHas OHCPIuAa c)KaTor IIPYKHUHBI

8.25

#H##Par##HKuneruueckas sHeprus. TeopeMa 0 KMHETHYECKOU
SHEpruu

8.26

HiHParf##3aKoH cOXpaHEHHsI MEXaHUUYECKOM SHEPrUU

8.27

[IpakTuueckue paboOTHI:

OmnpeneneHue cpeAHE CKOPOCTH CKOJIBKEHUS Opycka WIu
JBUKEHMS IIapuKa 10 HAKJIOHHOM IuiockocTH. OmnpeneneHue
YCKOpEHHs Tela NpPU PaBHOYCKOPEHHOM JIBUJKEHUHU 11O
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH MyTH OT  BpPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBI>KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €ciau MpU PaBHOYCKOPEHHOM JABUKEHUU
0e3 HayaJIbHOW CKOPOCTH IyTH OTHOCSTCS KaK PsJi HEYETHBIX
4ucel, TO  COOTBETCTBYIOIIME  IPOMEXKYTKH  BPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CHUJIBI
HOpMasbHOTO namienus. OmnpeneneHue kodpPUIHEHTa TPEHUS
CKOJIbKEHHUSI. Onpenenenue HKECTKOCTU MIPY>KUHBI.
Omnpenenenve pabOThl CHJIBI TPEHHS TIPU PaBHOMEPHOM
IBMOKEHMM  TejJa [0  TOPU3OHTAJIBHOW  IOBEPXHOCTH.
Omnpenenenne pabOTHl CHIIBI YIPYTOCTH HPU MOIBEME Tpy3a C
HCI0JIb30BAHNEM HETIOABMXKHOTO U IIOJIBUYKHOTO OJIOKOB

8.28

duznyeckue SBICHUS B npupoac: IPUIIMBbI HW  OTJIMBBI,
ABUIKCHUC IIJIaHCT ConHeuHoM CUCTCMbI, PCAKTUBHOC JIBUIKCHHC
JKHMBBIX OpPraHnu3MoOB

8.29

TexHu4eckue ycTpoucTBa: COUIOMETP, JATUYMUKHU IOJIOKECHMUS,
pacCTOSIHUA U YCKOPEHUS, PAKETHI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHbI

KonebarensHoe JABUXKCHHUC. OCHOBHEBIE XapaKTCPpUCTUKHU

o1 KOJICOaHHH: TIEPUO/I, YACTOTA, AMILIMTY/1a
92 MaremaTiuueckuii ¥ TPYXUHHBIA MasTHUKH. [IpeBpamienue
' SHEPTUH NPHU KOJIeOATEIEHOM JIBUKECHUH
93 3aryxatomme kojebanus. Beinyxnennble konebanus. Pesonanc
Mexanndeckue BoimHBL. CBOHCTBa MEXaHWYECKUX  BOJIH.
9.4 [IpononbHbBIE U TMONEPEYHbIE BOJIHBL. J[TMHA BOJHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MexaHWYeCKre BOJIHBI B TBEPIOM TeIE,
CEUCMUYECKIE BOJIHBI




9.5

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

Wudpa3Byk U yIbTpa3ByK

9.7

[IpakTuueckue paboOTHI:

Onpenenenue 4acTOThl U epuojia KojaeOaHU MaTeMaTH4YeCKOro
MasITHUKA.

OmpeneneHre 4acTOThl M TEpHOAA KOJICOAHHWH IPYKUHHOTO
MasITHUKA

HccnenoBanue 3aBUCHMOCTHU neproaa KoJIeOaHUH
MOJIBEIICEHHOTO K HUTH TPy3a OT JUIMHBI HUTH. McciemoBanue
3aBHCUMOCTH TIE€pHOAA KOJICOAaHWH TPYKUHHOTO MAasTHUKA OT
Mmaccel Tpy3a. [IpoBepka He3aBHCHMOCTH TepHOAa KoJjeOaHWi
rpy3a, MOABEHIEHHOTO K HUTH, OT MacChl rpy3a M >KECTKOCTH
NpYXKUHBL MI3MepeHne yCKopeHus: CBOOOHOTO MaICHHS

9.8

Ou3nyeckue SABICHUS B MPUPOJE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHYECKHE BOJHBI, IYHAMH,
3X0

9.9

TexHuyeckue ycTpoicTBa: 3X0J0T, UCIIOIb30BaHUE YIbTPa3BYyKa
B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IIOJIE N SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 ONEKTPOMarHUTHOE  TOJie.  DJEKTPOMArHUTHBIE  BOJIHBL
' CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH

10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas mpupoaa ceera. CKopocTb cBeTa. BomHoBBIC
' CBOMCTBA CBETA

10 [IpakTuueckue paboOTHI:
10.4 N3yueHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOILBIO
MOOUITBEHOTO TenedoHa

10.5 dusuyeckue ABJIECHUS B MpUpOJe: OMOJIIOTMYECKOE JEHCTBUE
' BUJUMOTO, YITPAPHOIETOBOIO U PEHTI€HOBCKOIO U3Ty4SHUI

10.6 TexHuyeckue ycTpoicTBa: MCHOIB30BAHUE IIEKTPOMArHUTHBIX
' BOJIH 11 COTOBOH CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBast mozienb cBeTa. MIcTOUHMKM cBETa

11.2 [IpsamonuHeliHOe pacpoCcTpaHEHUE CBETa

11.3 OTtpaxkenune cBeta. [1mockoe 3epkasno. 3aKoH OTpaKeHUs CBETa

1 114 [Ipenomnienue cera. 3akoH mpenomieHusi cera. [lomHoe
BHYTpPEHHEE OTPaXEHUE CBETA

11.5 JIunza. Xop nydeil B TuH3e

11.6 OnTuueckas cuctema (hoToarmapara, MUKPOCKOIIA B TEJIeCKOIa

117 I'maz  xak  onrtuueckas  cucrema.  bimsopykocte

JATIbHO30PKOCTb




11.8

Paznoxxenne Oemoro cBera B crnekTp. Onbitel  HproToHa.
CrnoxeHue CeKTpalIbHBIX IIBETOB. J(ucmepcus cBeta

11.9

[IpakTuueckue paboOTHI:

#i#Parf##lccnenoBanue  3aBUCHMOCTH  yrja  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUS.

HiHParf##3ydeHre xapakTepuCTUK M300pa)KeHMsI peaMeTa B
IJIOCKOM 3€pKajie.

##HPar###ccneqoBaHue  3aBUCHMOCTH  yIJla  MPEJIOMIICHHS
CBETOBOTO JIyda OT Yyrja MaJeHUsi Ha TPaHUIE «BO3AYX —
CTEKJION.

#iPart# lonmydeHne n300payKEHUH C TIOMOIIBIO COOMpPArOIIeH
JIUH3BI.

#iHPar###OnpenencHre GOKYCHOTO PACCTOSIHUSI M ONTHYCCKOU
CHJIBI COOMPAIOIIIEH JTNH3HI.

HH#HPar#H###ONBITH IO PA3JI0KEHUIO 0EJI0T0 CBETa B CIIEKTP.
H##H#Par###ONbITl 0 BOCHPHUATUIO LIBETA NPEIMETOB IPU HUX
HaOJIIOICHUH Yepe3 IIBETOBBIC (QUITBTPHI

11.10

dusznyeckue SABJICHUS B IpUupoac: 3aTMCHUA COJ'IHI_Ia n HYHBI,
OBETa TCJI, ONTHUYCCKHUC ABJICHHA B aTMOC(l)epe (I_[BGT He6a,

pedpakius, paayra, MUpax)

11.11

Texnuueckue ycTpoWCcTBa: OYKH, IMepucKom, ¢oToamnmapar,
ONTHYECKUE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA

12.1

Omnsitel Pesepdopna u mnanerapHas mozens atoma. Mojenb
aroma bopa

12.2

Hcnyckanne wu  mornomeHue cBeta aTtoMoM.  KBaHTHI
JluneituaTeie CEKTPHI

12.3

PannoakTUBHOCTE. AJ'IL(ba, Oera- u raMMa-us3iryudCHUA

12.4

Crtpoenue atomHOro sijipa. HykioHHast MoJieins aTOMHOTO sipa.
30T0mBI

12.5

PagunoakTiBHbIe npeBparienus. [leproa momypacmaga aTOMHBIX
saep

12.6

Snepuble peakuuu. 3aKOHBI COXPAaHEHWsS 3apsAAOBOrO U
MacCOBOI'0 YHUCEI

12.7

9Hepr1/1;1 CBS3H aTOMHBIX AOCP. CBs13b Macchl U OHCPIrun

12.8

Peakiuu cuntesa u nenenus saep. Ucrounnku sneprun CosHia
" 3BE3N

12.9

Hz[epHaﬂ OHCPICTHUKA. I[eﬁCTBHe paaruOaKTUBHBIX I/IBJ'IyLIeHI/Iﬁ Ha
JKHMBBIC OpraHnU3MbI

12.10

[IpakTuyeckue paboThI:
HabnroneHne CriionIHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanue TPEKOB: M3MEPEHHE DHEPIUM  YaCTULBIIO




TOPMO3HOMY ITyTH (110 poTorpadusim).
N3mepenue pagnoakTuBHOTO (hoHA

dusnyeckue SIBJICHUS B IIpUpOJE: €CTECTBCHHBIN

1211 pannMoaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaJHOAKTUBHOE

' U3JIy4YeHUE MPUPOJHBIX MHHEPAJIOB, ICHCTBHE pPaAHMOAKTHBHBIX
M3JIy4eHUH Ha OPraHU3M YEJIOBEKa

12 TexHHUecKne yCTPOMCTBA: CIIEKTPOCKOIN, HWHIUBUAYAJIbHBIN

A03UMCETP, KaMepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UNKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBFPA30OBATEJILHOI
ITPOTPAMMBbI OCHOBHOI'O OBIIETI'O OBPA3OBAHU A

Kon
NPoOBEPSIEMOro
TpeOOBaHUA

IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHS OCBOEHUSI OCHOBHOI 00pa30BaTe/ibHOI MIPOrpaMMbl OCHOBHOIO
o0u1ero oopaszopanusi Ha ocHoBe ®I'OC

ITonumanue ponu (GU3MKKU B HAY4HOH KapTHHE MHUPA; c(POPMUPOBAHHOCTh
0a30BbIX MpPEJACTaBICHUI O 3aKOHOMEPHOM CBSI3M M I03HABaEMOCTH
ABJICHUM  TpPUPOJBl, O  POJIM  OKCllepuMeHTa B  (usuke, O
cUCTeMOoOOpa3yromie posin (QU3UKA B Pa3BUTHH CCTECTBCHHBIX HAYK,
TCEXHUKU U TGXHOHOFHﬁ, 00 9BOJIFOIINH (1)I/I3I/I‘-I€CKI/IX 3HAaHUM U WX pojin B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MMpPA, O BKJIAJE POCCUNCKUX H
3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE IPOLIECCOB
OKpY’KaIOLIEero MUpa, pa3BUTHE TEXHUKU U TEXHOIOTUI

3HaHMs O BHJAaX MaTepuH (BEUIECTBO U TOJE), O JBUKEHHH Kak crocole
CYIIIECTBOBaHHUS MaTepuu, 00 aTOMHO-MOJEKYISIPHOW TEOpUU CTPOCHUS
BElIeCTBa, O (DU3MUYECKON CYIIHOCTH SBIICHUN MPUPOJbI (MEXaHUYECKHX,
TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHUE PA3JINYaTh SBJICHHS
M0 ONHCAHUI0 WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYecKoe SBIICHHE; YMEHHE DPACIIO3HABAThH
NPOSIBIICHUE HU3YYCHHBIX (U3NYECKUX SBICHUI B OKpYXKaIOIIEM MHpE,
BBIJIETISIS MX CYLIECTBEHHBIE CBOWCTBA (TIPU3HAKN)

Brnanenue ocHOBaMH IOHSTHIHOTO arrmapara U CHMBOJIMYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I H HCIIOJIIB30BAHUC HX JId PCHICHHUA y‘le6HBIX 3ala4; YMCHHUC
XapaKTCpU30BaATh CBOMCTBA TCII, (bHBPILIeCKI/Ie SBJICHUA W IIPOLCCCHI,
HCIIOJIb3YSL (bYH,I[aMeHTaJ'ILHLIe U OMITUPUYCCKHUEC 3aKOHBI

YMeHre OnuchIBaTh M3YYCHHBIE CBOMCTBA TENM M (PU3UUYECKHUE SIBICHHUS,
UCTIOJNB3YS (PU3HUYECKUE BEITMUNHBI

Bnanenue ocHOBaMU METOZOB Hay4HOTO IO3HAHUS C Y4ETOM COOJIOACHUS
npaBuiI 6e30MacHoro Tpyaa: HabmoieHre (PU3NIECKUX SIBIICHUI:

YMEHHE CaMOCTOATEIbHO COOMpATh ASKCIEPUMEHTAJIbHYIO YCTAaHOBKY U3
JAHHOTO Habopa 000pyAOBaHUS 10 MHCTPYKIIMH, OMUCHIBATH XOJI OIBITA U
3aIMCBIBATh €TO PE3YNIbTATHI, POPMYIUPOBATEH BHIBOJIBI,

IPOBEJCHUE MPSIMBIX M KOCBEHHBIX HM3MEPEHUH (PU3NYECKUX BEIMYUH:
YMEHUE  IUIAHUPOBaThb  H3MEPEHUs,  CaMOCTOATEIIBHO  coOMpaTth
JKCIIEPUMEHTAIBHYIO YCTAHOBKY 10 MHCTPYKLUHU, BBIUUCIIATH 3HAUYECHUE
BEJIMYMHBI U aHAJIU3UPOBATh IOJyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHON
HOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;

IIPOBEJICHHE HECJIOKHBIX AKCIIEPUMEHTAIIBHBIX UCCJIEIOBaHMUI;
CaMOCTOSITENIFHO COOMPATh KCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOAUTH
UCCIIEJOBAHUE 10 MHCTPYKLHUHU, IPEICTABJIATh MOJTYYCHHBIE 3aBUCUMOCTH




(bl/IBI/I‘leCKI/IX BCJIMYMH B BHIAC Ta6J'II/II_[ n FpaQ)I/IKOB, YYHUTHIBATDH
MOrpeurHOCTH, ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUSA

[TonnMaHue XapakTepHBIX CBOMCTB (PU3MUYECKMX MOJENCH (MaTepHalibHAs
TOYKa, aOCOJIOTHO TBEPAOE TEIO, MOJECIH CTPOCHUS Ta30B, KUIAKOCTEH M
TBEPABIX TEJ, IUIAHETApHAs MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO
Apa) ¥ yMEHUE IPUMEHATH UX JJIs1 00bACHEHHS (PU3UUYECKHX TPOLIECCOB

YMmeHue 00bACHATh (PU3NYECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallMii IpPaKTHKO-OPHUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIIATD IMPUYINHHO-CJICACTBCHHBIC CBA3HU u CTPOUTH
OOBSICHEHHE C OINOpOM Ha M3y4YCHHBIE CBOWCTBA (DU3MYECKHUX SBICHUH,
(u3nvecKne 3aKOHbI, 3aKOHOMEPHOCTH ¥ MOJICITH

YMmenue pemats pacu€THble 3a1aun (Ha 0a3e 2 — 3 ypaBHEHHMI), UCIIONIb3Ys
3aKOHBI U (POPMYIIBI, CBS3BIBAOIINE (PU3NICCKUE BEIMYMHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBHE 3aJaud, BBIABISATH HEIOCTAIOIINE JTAHHEIC,
BEIOMpaTh 3aKOHBI W (OPMYJIBI, HEOOXOAMMBIE I €€ pelIcHHs,
WCIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOAWTH PAcCUYEThl M OICHUBATH
PEAUTMCTUYHOCTD TOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI, YMCHHE
OIPENENIATh PAa3MEPHOCTh (U3UYECKON BEIMYUHBI, MOJYYCHHOH MpU
pCIICHUH 331a49K

YMeHHE XapaKTepHU30BaTh MPUHIMIIBI IEUCTBUSA TEXHUYECKUX YCTPOUCTB, B
TOM dYHCie OBITOBBIX NPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHYECKHX
IIPOLIECCOB 10 UX OMHMCAHMIO, UCIOJIb3YSl 3HAHUS O CBOWCTBAX (PU3UUECKUX
SBJICHUH ¥ HE0OXO0AUMBbIEe PU3UUECKUE 3aKOHOMEPHOCTH

10

YMeHne HUCIOoNIb30BaTh 3HAHUSA O (U3UYECKUX SBICHHUSX B IOBCEIHEBHON
KHU3HH Ui oOecriedeHrs: 0e30macHOCTH TpU OOpalieHUuH ¢ OBITOBBIMHU
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/0pOBbS W
COOJIIO/ICHHUSI HOPM SKOJIOTHYECKOTO TIOBEICHHS B OKpYXKAIOIIEH Cpene;
NOHUMaHUE HEOOXOIUMOCTH IPHUMEHEHUS JOCTI)KEHHH (QHU3MKH U
TEXHOJIOTUH ISl pAllMOHAIIEHOTO ITPUPOIOTIOIB30BAHUS

11

OnbIT moWCKa, TpeoOpa3oBaHWsT W MPEICTaBICHHUS  WHGOpPMAIUU
¢u3nYecKoro  coAaepXKaHMA C  HCIOJNB30BaHHUEM  HH(OpPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; YMEHUE OLIEHMBaTh JIOCTOBEPHOCTH
NOJydeHHOH  HMH(OpManmuyM Ha OCHOBE HMEIOIIMXCS 3HAHUH U
JIONIOJTHUTEIbHBIX MCTOYHHMKOB; YMEHHUE MCIIOJIb30BaTh NPHU BBIIOJHEHUU
y4eOHBIX 3aJaHMil  Hay4yHO-IONYJSPHYIO JIMTEpaTypy (usuueckoro
COJIep>KaHus, CIIPaBOYHbIE MaTepHajbl, pecypchl cetu MHTepHeT; BnajgeHue
0a30BbIMHM HaBbIKaMM INpeoOpa3zoBaHUs MH(OPMAIMM U3 OJHOM 3HAKOBOM
CHUCTEMbl B JIPYI'yl0; YMEHHE CO3[aBaTb COOCTBEHHbIC IHCbMEHHbIE U
YCTHBIE COOOIIEHUS HA OCHOBE MH(POPMAIIMU U3 HECKOJIbKUX UCTOUHUKOB




INEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
O ®U3UKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUSA

Kon
1 MEXAHUWYECKUE SBJIEHUA
L1 Mexannueckoe ABuxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
' JIBYKEHUS
PaBHOMepHOe u HepaBHOMepHOe nBHWKeHHe. Cpeansisi ckopocts. Popmyna amns
1.2 | BBIYMCIICHUS CPEHEH CKOPOCTH: V = S/t
PaBHOMepHOE npsIMONIMHEHHOE ABMKEHHE. 3aBUCUMOCTb KOOPUHATHI TeJla OT BpEMEHHI
B CJIy4ae PaBHOMEPHOTO MPSMOIMHEHHOTO JTBUKEHUS:
1.3 X&) =x,+ut
['paduku  3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIUU  CKOPOCTH, MPOCKIUU
nepeMenIeHUs, IyTH, KOOPIUHATHI TIPU PABHOMEPHOM MPSIMOJIMHEHHOM JIBH)KCHUN
3aBUCHUMOCTh KOOPJAMHATHI Tejla OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJTMHEHOTO JIBVYKCHUS:
2
S =V, *1+a %
DopMyIbI JUTSl TPOSKIMH TTEPEMEIICHUS, POCKITUH CKOPOCTU U MPOCKIIUU YCKOPCHHUS
[IpU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUXKEHUU:
2
14 S,‘.(r)=vﬂx-i‘—:a_,_.-?,
U.\'('f:l =Upy T4, 1,
a.(f)=canst,
vy, -y, =2a.s,
['paduku 3aBUCHUMOCTH OT BPEMEHH ISl MIPOCKIIMH YCKOPEHUS, MPOEKIIMH CKOPOCTH,
MOPOEKIIUU TEpPEeMEIICHUs], KOOPAUHATHl MpPH PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM
JBUKCHUT
CBoOognoe mnazaenue. PopMyibl, OMUCHIBAIOIINE CBOOOJHOE TAJEHUE Tela IO
|5 | BepTHKamM (IBMKEHUE Tella BHU3 WJIM BBEPX OTHOCUTEIIEHO TOBEPXHOCTH 3EMIIH).
' I'padmky 3aBHCUMOCTH OT BPEMEHH JUISI IPOSKIIMHA YCKOPCHHUS, TPOSKIIUUA CKOPOCTH U
KOOPMHATHI IPU CBOOOTHOM TAJCHHUH TEJIa TI0 BEPTHKAIU
CKOpOCTh PaBHOMEPHOTO JBMKCHHUS TeJia 10 OKPYKHOCTH. HarpaBienue ckopocTu.
1.6 | Dopmyna A BBIYUCIEHHS CKOPOCTH Yepe3 pPaguyC OKPY)KHOCTHU U TEPHOJ

oOpareHus:




2nR
T

LenTpoctpemurensHoe yckopeHue. HampasiieHne HEHTpOCTPEMUTEIBHOTO YCKOPEHMSL.
®dopmyra Al BBIYUCICHUS YCKOPEHUS:

2
_ b

TR
CDopMyna, CBA3bIBAIOIIAsA MIEPHUOA U HaCTOTY o6pameHI/m:
ool
T

Macca. IInoTHOCTH BelecTBa. d)opMyna JJIA BBIYHMCJIICHHUA IIJIOTHOCTH:

_m

1.7 V

1.8 | Cuna— BekTopHas ¢puznueckas BenuunHa. CloxKeHHe CUIT

1.9 | SBnenue unepuuu. [lepssiii 3akoH HproToHa
Bropoii 3akon HproToHa:

1.10 F=m-a
CoHanpaBieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPA CUIIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopeiictue ten. Tperuii 3akon HeroToHa:

1.11 FE—}l:_F:l—ﬂ
Tpenue 1mokos u TpeHHE CKOJbxkeHus. Dopmyna A BBIUKCICHUS MOIYJISL CHJIBI
TPEHUS CKOJIbKECHUS:

1.12 Fo=W-N
Hedopmarnus tena. Yupyrue u Heynpyrue aedopmanuu. 3aKkoH ynpyrou aegopmaruu
(3axoH I'yka):

1.13 | F=k-Al

1.14 | BceMupHoe TAroTeHue. 3aKOH BCEMUPHOI'O TATOTEHUS:




ity -1
F=G ——=
R
Cuna TSHKECTH. yCKOpeHI/Ie CBO60,I[HOFO maJacHus.
d)opMyna JJIA BBIYMCIICHUSA CHUJIBI TAXKCCTH BOJIN3HU IMOBCPXHOCTH 3emmu: F = mg.

JBuxenue mnanetr Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocTs u
neperpys3Ku

1.15

Nmnynbe Tena — BeKTOpHAs GU3NIECKast BEITNIMHA.

p=mo

HNmnynse cuctemsl Ten. M3menenne nmnyiibca. IMImynbc crbl

1.16

3akoH COXPAHCHUS UMITYJIbCA AJIsA 3aMKHYTOI>’I CHUCTCMBI TCJI:
p=imyU +m, U, =const

PeakTuBHOE nBMKEHUE

1.17

Mexannueckas pabora. @opmyria JIsl BEIYUCICHUS pa0OThI CHJIBL:

A=Fsooscx

Mexanuueckas MOIITHOCTb:

1.18

Kunerndeckas u noreHumanbHas sHeprus. @opmyia U1 BBIYMCIEHUS KHHETUYECKON
SHEPIUH:

2
Teopema o0 kuHeTH4ecKo dHepruu. Popmysia s BEIYUCIECHUS TOTCHIIUAIBHOU
SHEPruy Teja, MOAHITOrO
HaJ 3eMIIEI:

= G'-
EP mgh

1.19

Mexanuyeckas SHEpIrus:
E=-E.+E p
3aKOH COXPAaHEHUs MEXaHN4ecKoi sHeprun. @opmyina Ajs 3aKOHA COXPAHEHUS

MEXaHUYECKOM dHEPruu B OTCYTCTBHE CUJ TpeHUs: £ = const.
I[IpeBpalieHre MEXaHUUYECKOW SHEPTUU NTPH HAIMYUU CUIIbI TPEHHUS.

1.20

[IpocTbie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKHU.
Prruar. Moment cuisl: M - Fl.
VYciioBue paBHOBECHS pblyara:




M +M, +..=0
[TonBrkHBIHN U HerToABMKHBIHN O1oku. KITJ] mpocThIX MeXaHHU3MOB,

n= Anonssaas

A—aar;memaﬂ

1.21

JlaBneHue TBEPIOTO TENA.
dopmyita 11 BBIYUCIECHUS JAaBIEHUs TBEPAOTO Tela:
F
= g
JlaBiieHue ra3a. ATMOCQepHOE TaBICHHE.
I'mppocratnyeckoe naBiieHUE BHYTPU KUIKOCTH.
®opmyia Uil BBIYUCIEHUS 1aBJICHUS BHYTPH KUJKOCTH:

p=pgh+p_,

1.22

3akoH [Tackans. ['mapaBinnueckuil mpecc

1.23

3akoH Apxumena. @opMyia JijIst ONPEIeICHUS BEITAIKUBAIOIICH CUIIbI, IEHCTBYIONICH
Ha TEJI0, MOTPYKEHHOE B JKUJIKOCTb UJIU Ta3:

F_jxm =pgV

YcnoBue nmnaBanus tena. IlmaBanue CYZA0B U BO3AYXOIIIABAHUEC

1.24

MexaHndeckue KoyieOaHHus. AMHJ’II/ITy,Z[a, nepuoa M 4aCcTtora KoJIeOaHH. d)opMyﬂa,
CBA3bIBAIOIIAA YaCTOTY U ICPUOJ KOJIEOAHHH:

.y
&

1.25

MaremaTuyeckuii ¥ NOpPYKMHHbIM ~ MasaTHUKM. [IpeBpamieHue sHeprum  IIpu
K0J1e0aTeIbHOM JIBU)KEHUHU

1.26

3aryxatomue konebanus. Beinyxaennsle konebanus. Pesonanc

1.27

Mexanudeckue BOJIHBIL. [IpogosbHbIC U TIONIEPEYHbIC BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh
pacrpocTpaHeHHs BOJHBI:

L=v-T

1.28

3Byk. 'pomMKocTh M BBICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'PaHHIE IBYX
cpen. Muadpa3Byk u ynbpTpa3Byk

1.29

Ipakxmuueckue pabomoi

W3mepenue cpeHel INIOTHOCTH BEIECTBA; apXUMEI0BON CUJIBL; KECTKOCTH NPYKUHBI,
K03 pHIIMEeHTa TPEHUS CKOJIBKEHHST; pabOTHI CHIIBI TPEHHUS, CHIIBI YIPYTOCTH; CPEeTHEH
CKOPOCTH JBI)KEHHS OpycKa IO HAKJIOHHOW IUIOCKOCTH; YCKOpEeHMsI Opycka Ipu
JBUKEHUM IO HAKJIOHHOM IUIOCKOCTHM; 4YacTOThl U  Iepuoja  KojeOaHuil
MaTeMaTHYECKOro MasTHUKA; YaCTOTHI U MepHOAa KoJeOaHUll NPYKUHHOTO MasTHHUKA;




MOMEHTa CHIJIbI, ACHCTBYIOLIEr0 Ha pblYar; pabOThl CHJIBl YIPYTOCTH MHpU MOIBEME
rpy3a ¢ MOMOIIBIO HETIOABMXKHOTO OJI0Ka; pabOThI CHIIBI YIPYTOCTH IPU MOIBEME Tpy3a
C TIOMOIIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOU CHIIBI OT 00bEMa OTPYKEHHON YacTH Tela
U OT IINIOTHOCTH XKHUIAKOCTH, HE3aBHUCHUMOCTHU BBITaHKHBaIOIHGﬁ CHJIBI OT MacCChI T€CJla,
CUJIBI TPCHHA CKOJIBKCHHUA OT CHJIBI HOPMAJIBHOI'O JABJICHUA U OT poOJa IMOBCPXHOCTHU,
CWJIBl YIPYrOCTH, BO3HUKAIOIIEW B MpY>KWHE, OT CTENEHU AedopMaiuu Mpy>KUHBI,
yCKOpeHusi OpycKa OT yria HakjJOHA HaIlpaBIIAIOIIeH; nepuoja (4acToThl) KoueOaHuit
HUTSHOTO MAasTHHUKA OT JUIMHBI HUTH; MEPUOJa KOIeOaHU NMPYyKMHHOTO MasiTHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCIEIOBAHUE HE3ABUCUMOCTU TepUoaa
KoJie0aHU HUTSHOIO MasTHHKA OT Macchl rpysa. [IpoBepka ycioBHs paBHOBECHS
phluara

Qusuueckue AeleHUs 8 npupooe: MPUMEPHI ABMXKEHUS C PA3TUYHBIMU CKOPOCTSMHU B
YKUBOM M HEXKUBOU MPUPOJIE, IEHCTBUE CHIIBI TPEHUS B IPUPOJIC U TEXHUKE, IPUIIUBBI U
OTNUBBI, NBUKeHHE TIaHeT COJIHEYHOW CHUCTEMBl, PEAKTHUBHOE [IBHYKEHUE >KHUBBIX

1.30 OpPTraHU3MOB, pbIUard B Telle YeJIOBEKa, BIUSHUE aTMOC(HEPHOTO JaBJICHHUS HA JKUBOU
OpraHu3M, IUIaBaHUE pPbIO, BOCIPUATUE 3BYKOB JKUBOTHBIMH, 3EMJIETPSICEHUE,
ceificMHuYecKHe BOJIHBI, IlyHaMH, 3X0
Texnuueckue ycmpoiicmea: CIUJOMETP, JATUMKH TIOJIOKEHUS, pAacCTOSIHUA U
YCKOPEHHUs1, AMHAMOMETD, MOIIMITHUKY, PAKEThl, PbIUar, MOJABUKHbBIN 1 HETIOABUKHBII

1.31 | OGnoKu, HaKJIOHHAS IIOCKOCTb, POCThIE MEXAHU3MBbI B OBITY, COOOIIAOIINECS COCYIbI,
YCTPOMCTBO BOJOTIPOBO/IA, THAPABINIECKUN MTPecc, MAaHOMETP, OapoMeTp, BEICOTOMED,
MOPUIHEBON HACOC, APEOMETP, IXO0JIOT, UCIIOIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH CTPOEHHUS BEIIECTBA.

2.1 Mogaenn ~ TBEPAOTO, JKUAKOTO M Ta3000pa3HOrO  COCTOSIHMM ~ BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

29 JiBixkeHnue vactul BemiecTBa. CBsi3b CKOPOCTH JBMXKEHUS YacTHUI[ C TEMIIEPAaTypOH.

) BpoyHnoBckoe nBuxenue, nuddysus

2.3 | CwmauuBaHUE U KaWUISIPHBIE SBICHUS

2.4 | TemnoBoe pacuiupeHUe U CKaTUE

2.5 | TemnoBoe paBHOBECHE

26 Buytpennsis sHeprus. Pabota u Teruionepesaya Kak crocoObl U3MEHEHUS! BHYTPEHHEH

' SHEPIUH

2.7 | Bwupasl Tenonepenauun: TEIIONPOBOJHOCTb, KOHBEKIIMS, U3ITyYeHHE
Harpesanue u oxnaxnenue ten. KonuuectBo TemnoTsl. Y qenbHas TEIIOEMKOCTb:

28 O=cm(t,—t,)
3aKOH COXpaHEHUs SHEPIMH B TEIUIOBBIX MPOLIECCaX. Y paBHEHUE TEIUIOBOIO OanaHca:

29 Ql +Qz £ 50

2.10 | MHcnapenue u KoHAeHcauus. VI3MeHeHNEe BHYTPEHHEN dHEPIUU B MIPOLIECCE UCIIAPEHUs




1 KoHAeHcanuu. Kunenue sxuaKocTr. Y aenpHas TermioTa napoodpazoBanus: L = O/m

2.11

BuiraxxHoCcTh BO3yXa

[InaBnenue u kpucraumsanus. MI3MeHeHHe BHYTPEHHEH JHEPTUU IPH IUIABICHUU U
KpUCTAJUIM3alUU. Y [eJIbHAs TEIUIOTa IUIaBICHUA:

2.12 0
?'..:—
m
) 13 BuyTpeHHss sHEprus cropanus TOILUIMBA. Y IeJbHas TEIJIOTAa CTOPAHUS TOIUINBA: ¢ =
. O/m
2.14 | ITpuniuner padboThl TemoBbiX asuratencii. KITJI rermoBoro aurarens
Ilpaxmuueckue pabomoi
N3mepenue ypenbHON TEMIOEMKOCTHM METAUIMYECKOTO LMIMHAPA; KOJMYECTBA
TEIUIOTHI, MOJIYYEHHOIO BOAOW KOMHATHOH TemmepaTypbl (PMKCHPOBAHHOM MAaccChl, B
515 | ¥OTOpyio omymeH HarpeThlii LMJIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOIO HAarpeThiM
' LWIMHIPOM, T0CJE OIyCKaHHs €ro B BOJYy KOMHATHOM TEMIIEpAaTypbl; OTHOCUTEIBHON
BJIQ)KHOCTH BO3/1yXa; YAEJIbHOM TEIUIOTHI IUIaBIeHUS Jbla. MccnenoBanue n3mMeHeHus
TEeMIepaTypbl BOJbl TPU pPa3IMYHBIX YCJIOBHUSX; SBJIEHUS TEIIOOOMEHa Mpu
CMELIMBAaHUU XOJIOJAHON U TOPsIYEeH BOJIbI; POLECCA UCTIAPEHUS
QDuzuueckue sA671€HUs 8 NpUpoOe: TTIOBEPXHOCTHOE HATSHKEHNE U KallWUISIPHBIE SIBICHUS
2.16 | B mpupone, Kpuctajuiel B npupoge, usnydeHue CoiHua, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl; 00pa3oBaHHE POChI, TyMaHa, WHes, CHera
Texnuyeckue ycmpoticméa: KalWUISApbl, NPUMEPbl HUCIOJIb30BAaHUS KPHUCTAIUIOB,
2.17 | KUAKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOMHaA, IBUraTeNb BHYyTPEHHETO CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexrpuszanus Tei. [[Ba BUaa 2JIEKTPUUYECKUX 3apsiioB
3.2 | BsaumopeiicTBue 3apseHHbIX Ted. 3akoH Kynona
33 3aKOH COXpAaHEHUS JIEKTPUUYECKOro 3apsaa
34 Onextpuyeckoe  none.  Hampspk€HHocTh — anekTpuyeckoro  mons.  [IpunHoun
' CYNEPIIO3ULIMH IEKTPUUYECKHUX T0JIel (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn  snekrpuueckux  3apsimoB.  [leiictBue — aneKTpuueckoro  mojsl  Ha
' aNeKTpudecKue 3apsiabl. [[pOBOJHUKY U TUAIEKTPUKH
[TocrosiHHBIN 3neKkTpuueckuil TOK. JlelcTBus aiekTpudeckoro Toka. Cuia TOKa.
3.6 | Hanpsxenue.
I=q/t, U=A4/4
37 DIEKTPUUYECKOE COMPOTUBIICHUE. Y IEIBHOE IJIEKTPUUECKOE CONPOTUBIICHUE:
) R =pl/S
3.8 | 3axon Oma mis yyactka snekrpuyeckoi nenu: [ = U/R
[locnenoBarenbHOE COEMHEHHE TPOBOIHUKOB:
3.9

I,=1,: U=U,+U,; R=R, +R,




HapannenLHoe COCAUMHCHUEC IIPOBOAHHUKOB PABHOI'O COITPOTHUBIICHHA:

R
5

U=U;:I=1+I:R=

CMelaHHbIe COCAUHCHUA IIPOBOAHUKOB

3.10 | Pabota u MomHOCTb AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH /oy — JleHua:
3.11 0-1 ;. Rt
112 OmnsiT DpcTena. MarHuTHoOE moJie MPSIMOro IPOBOJAHUKA ¢ TOKOM. JIMHMM MarHUTHOMN
| UHTyKIIAH
3.13 | MaruuTtHoe noJjie MOCTOSSHHOTO MaruuTa. B3anMmoieiicTBre MOCTOSITHHBIX MAarHUTOB
3.14 | JlelicTBHE MarHuTHOIO I0JIsSI HA IPOBOJHUK C TOKOM
3.15 | Onsitel @apajnes. SABieHue anekTpoMaraiuTHo nHAyKuuU. [lpasuio Jlenna
Ipaxmuuyeckue pabomoi
H3mepeHne 31eKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AIIEKTPUUYECKOTO
TOKa; pabOThI TEKTPUUECKOT0 TOKA.
HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
116 JAMIIOYKa), OT HANPSHKEHUS] Ha KOHIIAX MPOBOJAHUKA; 3aBUCHMOCTH COIPOTHUBIICHUS OT
' JUIMHBL ~ TIPOBOJIHMKA, IUIOIIAJXA €ro  IOMEPEYHOr0 CEUEHUS U  YJAETbHOTO
COTPOTHUBIICHUSI.
[IpoBepka mpaBuia sl DJIEKTPUYECKOTO HAIMPSIKEHUS TIPU  IOCIEI0BATEILHOM
COCIMHCHUHM TMPOBOJHMUKOB; TIpaBWIa Il CHJIBI DJEKTPUYECKOTO TOKa TpH
napauieIbHOM COeTUHEHUH TPOBOIHUKOB (PE3UCTOPHI U TAMIIOUKA)
Qusuueckue A6leHuUs 6 npupode. BIEKTPUUYECKUE SBJIEHUS B aTrMocdepe,
3.17 | DIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMId, JIpeild MONIOCOB, POJb
MarHUTHOTO TIOJIS JIJIS KU3HH Ha 3eMJie, MOJSIPHOE CUSHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTaT, CUETUHK
318 JNEKTPUYECKON  SHEPTuu, DIIEKTPOOCBETUTENIbHbIE TMPUOOPBI,  HArpeBaTENIbHBIE
' ANEKTPONpPUOOPHl  (MPUMEPHI), DIIEKTPUUYECKUE MPEAOXPAHUTENN, DICKTPOMATHUT,
AJIEKTPOJIBUTATEh MIOCTOSTHHOTO TOKA, FTEHEPATOP MOCTOSHHOTO TOKA
3.19 | DOnexrpomaruutHble BoJHbI. [1Ikana 3;1eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas Mmozensb cBeta. [IpsiMonnHeliHOe pacipocTpaHEeHUE CBETa
3.21 | 3akoH oTpaxkeHus cBeta. [1nockoe 3epkaino
3.22 | Ilpenomnenue cBeTa. 3aKOH IPEIOMIICHUS CBETA
3.23 | Jlucnepcus cBera
394 Jlunza. Xoxa nyueit B nuH3e. POKYyCHOE pacCTOSIHUE JIMH3BL. OnTHYecKas CUjia JIMH3BL
' D=1/F
3.25 | TI'ma3 xak ontuueckas cucrema. OnTudeckue mpudopsl
196 Ipaxmuueckue pabomoi

HiHPar##l13MepeHne ONTHYECKON CHITBI COOMPAIONIEH JIMH3BI; (POKYCHOTO PacCTOSHHUS




coOuparoniel JTUH3bI (M0 CBOWCTBY PaBEHCTBA pa3MEpOB MpeaMeTa U H300pakeHus,
KOTr'Jla IPeIMET PacloJio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeIoMISHUS CTEeKIIa.
H#iHPar#tHlccnenoBanue  CBOMCTBA M300paKEHUS, IMOMYYEHHOTO C  IOMOIUIbIO
coOuparomiel JTUH3bI; U3MEHEHUsI (OKYCHOTO PACCTOSIHUS JBYX CIIO)KEHHBIX JIMH3;
3aBUCHMOCTH yTrjia TPEJIOMJICHUS CBETOBOIO Jiyda OT yrjla MaJeHUs HAa TPaHHIIC
«BO3/yX — CTEKIIO»

Dusuueckue a61eHus 8 npupode: 3aTMCHHUA COJIHLIa u .HYHBI, OBETa TCJI, OIITUYCCKUC

3.27
sBieHus B atMocdepe (1BeT Heba, pedpakius, pagyra, MUpax)
3.28 | Texnuueckue ycmpoiicmea: OYKH, IEPUCKOI, (poToanmapar, ONTUIECKHUE CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoakTuBHOCTE. ANb(ha-, OeTa-, raMma-u3nydeHus. Peakuuu anbda-u 6era-pacnama
4.2 | Omnbitsl Pezepdopaa o paccesauto anbga-uactun. [Inanerapuas mMoaens atoma
4.3 | CocraB aToMHOTrO0 sisipa. M30TOIBI
44 | Tlepuop mosypacmaja aTOMHBIX siiep
4.5 | SnpepuHbie peakuuu. 3aKOHBI COXPaHEHHsI 3apSJOBOIO M MAaCCOBOTO YHUCE
Qusuueckue a6enus 68 npupode. €CTECTBEHHBIN PaJNOAaKTUBHBIA (OH, KOCMUYECKUE
4.6 | Jyuu, paIMOaKTHBHOE U3ITyYCHHE IPUPOIHBIX MUHEPAJIOB, ICHCTBUE PaIMOAKTHBHBIX
M3JIy4CHU Ha OPTaHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIMBUIYalIbHBIA IO3UMETp, Kamepa

BI/IHBCOHa, AACpHadA OHCPICTHKA




YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
@usuka: Unxeneps! Oyaymero: 7-i Kiacc; yriryOJeHHBIH YpOBEHb; YU€OHUK: B 2-X 4acTsX; 1-e
n3nanue benara B.B., Boponuosa H.H., JlomauenkoB U.A. u apyrue; noxn penakuuen
[TaneGparuena F0.A.“U3narensctBo “IIpocBemenue”
®dusuka, 8 kiace/ [lepeimkun .M., IBanoB A.U., AkuronepHoe o61mecTBo «l3narenbcTBo
«IIpocBemienne»
®dusmka, 9 kinace/ [lepeimkun .M., UBanoB A.U., AkuronepHoe o01ecTBo «H31arenbeTBo
«IpocBemienne»
YyeOHo-MeTOANYECKHE OCO0OUS
®dwusuka, 7 knacc/A.B.I'paues, B.A Iloroxes, A.B.CenmuBepcros/ U3narensctBo " Benrana-
I'pad "
®dwusuka, 8 kimacc/A.B.I'paues, B.A Iloroxes, A.B.CenmuBepcros/ U3narensctBo " Benrana-
I'pad "
®dwusuka, 9 kmacc/A.B.I'paues, B.A Iloroxes, A.B.CenmuBepcros/ U3narensctBo " Benrana-

I“pa(b n

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET
bubmuoreka [JOK
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