MUHUCTEPCTBO IMMPOCBEHIEHUS POCCUMCKOHN ®EJEPALIUU

MuHMCTEepCTBO 00Pa30BAHUA M MOJIOIEKHON MOJUTHKH

CrepaiioBcKoii 001acTH

MKY"¥Yupasienune od0pazoBanueM TypHHCKOro MyHMIMIIAJIbHOTO OKPYIra

MAOY HIYXPYIIOBCKASA OOLI

n uuq)go 0] t0: MYHULIUMAJIbHOE
ABTOHOMHOE OBLUEOEPA30BATEJ/IbHOE YYPEXXAEHUE
LUYXPYMNOBCKASl OCHOBHASl OBLLLEOBPA3OBATEJIbHAA

I.LIKOIIA
c_fk@roskazna.ru, S=77 Mocksa, OID.1.2.643.100.4=7710568760,
OI'PH 1047797019830 STREET="BonbLLIoN 3NaTOYCTUHCKMIA Nepeynok, A. 6,
cTpoenve 1", L=r. MOCKBa C=RU, O=KasHaueicTso Poccum,
CN= @enepanhuoe Ka3HayelicTeo
nPM‘JMHB! S sBnsiocL ABTOPOM 3TOro AOKYMeHTa
[Hata: 17 Hos6pb 2025 r. 8:44:26

3amecturelnb qupekTopa mo YBP

Hudonrona C.B.

lectakoBa A.H
[Ipuka3z Ne92-O

IlIpotoxoi Nel
oT «28» aBrycra 2025 r. oT «28» aBrycra 2025 r.

PABOYAS IIPOTPAMMA
(ID 6867435)

yueOHoro npeamera «®@usuka. bazosblil ypoBeHb»
1151 oOygaromuxcst 7-9 Kinaccon

C UCITI0JIb30BaHUEM 000pYI0BaHMsI LIEHTPaA 00pa30BaHMsI €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOUN HalpasBieHHOCTeN « Touka pocTay

c.llyxpynosckoe 2025



HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHWI K pe3ysbTaTaM OCBOCHHUS Ha
06a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHOM MPOTpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM (peaepanbHOil paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Copepxanne mporpamMmbl M0 (U3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMUXCS M OPTaHM3aIMI0 H3yYCHUS
¢u3MKku Ha NEATEIBHOCTHOW OCHOBe. B mporpamMme mo (u3uKe YYUTBHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpeamMera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaINPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKkKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NpPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma o gu3uke ycTaHaBIMBAET pacipeiesieHne y4eOHOro MaTepuaia
o rojgam oOyuyeHus (1o Kjaccam), IpeJuiaraeT NPUMEPHYIO MOCIEI0BaTENbHOCTh
U3YYEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJarommuXcs.

[Iporpamma mno ¢u3uke pa3padoTaHa C ILEJNbI0 OKa3aHUs METOJMYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO yueOHOMY MPEMETY.

Jlanna pabouas mporpamma 1o (u3uKe peanu3yercs ¢ HCIOJIb30BaHUEM
o0opy0oBaHusl 1IEHTpa OOpa30BaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOU
HanpBiieHHOCTeN « Touka pocTay.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
OPEeIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JieKAaT B OCHOBE IIPOIECCOB U
SBJICHUW, W3y4YaeMbIX XHUMHEH, OHOJIOTHEeH, acTpoHOMHEH U (DHU3NUSCKOM
reorpaguel, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYI0 KApTUHY  MHpA,
MpPEeAOCTaBIsAeT HauboJsiee SICHble o00pa3lbl NPUMEHEHHS HAyYHOTO METoja
MO3HAHMS, TO €CTh CII0Cco0a MONIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a/lay (PU3WYECKOTO OO0pa3oBaHUs B CTPYKType OOIIETo
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU ECTECTBEHHOHAYYHOH T'PaMOTHOCTU HU
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEIANOJaracT OBJIAJICHHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHOHAYYHYIO
IrPAaMOTHOCTB:

« Hay4YHO OOBSCHSTH SIBJICHHUS,

+ OLEHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

- HWHTEPOPETHpPOBATH  JIaHHBIE U KCIOJb30BaTh  HAy4YHbIE
J0KAa3aTeNIbCTBA JJIsl OJyYE€HHSI BBIBOJIOB.

Ilemn w3yueHuss (U3WMKH HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
onpenenensl B Konuenmum mnpenogaBanust ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpraHuzainusx Poccuiickoit  ®deaepainuu, peaau3yOINUX



OCHOBHBbIE  00111€00pa30BaTe/ibHbIE MPOTPaMMbl, YTBEPKAEHHOM pElIeHUEM

Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (MpoToKod oT 3
nexadps 2019 r. Ne [1K4BH).
Heau nzyyenuss Gusnku:

npuoOpeTeHue HMHTepeca U CTPEeMJICHHS OOydYaloluXxcs K HaydHOMY
W3YYEHUIO MPUPOJBI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ NTO3HAHUA U (POPMHUPOBAHUE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;
(GopMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjibTara H3yYCHUs
OCHOB CTPOEHHMS MaTEPHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
(opMupoBaHUE NPEACTABICHUNA O POJIU (UMKHU ISl Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TpPEACTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuieit
podheCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHUIO B 3TOM HAalpPaBJICHUU.

JlocTKeHHE 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero 00pazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

npuOOpEeTeHUE 3HAHWK O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

npUOOpPETEeHNE YMEHUN OMUCHIBATh U OOBACHATH (DU3MYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TPOCTEHUITUX PacUYETHBIX 3adad ¢
WCITOJIb30BAaHUEM bu3HIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble pabdOThl M DKCICPUMEHTAJIbHBIE HCCICIOBAHHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHGOpPMaIMEeH (PU3HMUECKOTO COAEpKaHUs,
BKJTIOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

OcBoeHne crnocoO6oB pabOThl C 00OpyAOBaHHUEM IIEHTpa OOpa30BaHUS
«Touka pocray;

3HAKOMCTBO €O cepaMu podeCcCUOHATILHON A TEIbHOCTH, CBSI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKCHUSIX (DU3UYIECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obOpazoBaHus oTBoAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIeNI0), B 8
Kiacce — 68 yacoB (2 yaca B Hemento), B 9 kimacce — 102 yaca (3 yaca B Hefemi0).

[Ipennaraemslii B mporpamMMe mo (pusmke nepeueHs J1ad0paTopHBIX paboT U



OMBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, YUUTENb JeIaeT BbIOOp MPOBEICHUs
7abopaTOpHBIX PabOT W OMBITOB C YYETOM HMHIWBUAYATBHBIX OCOOCHHOCTEH
00yyYaromMXcsl, COUCKa AKCIEPUMEHTANBHBIX 3a/IaHUi, MpeaJiaraéMbIX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3MKE, HA OCHOBE MMEIOUIErocs
o0opyoBaHusl IIeHTpa O0Opa30BaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOU
HanpasjeHHocTeln «Touka pocray

COAEPXKXAHUE OBYYEHUA 7 KJIACC

Paznen 1. ®uszuka u eé poJib B NO3HAHNM OKPYKAKOLIEr0o MUpA.

®u3uka — Hayka o mnpupone. fBieHus npupoibl. PU3NYECKHUE SBICHUS:
MEXaHUYECKUE, TEILUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckre BeIUYMHBI. M3MepeHue Qu3nueckux BelIUYuH. PU3NYECKHe
npuoopsl. [lorpemHocts n3mepenunili. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecCTECTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHOHAyUHBI METOJ TO3HAHUSA: HAOIIOJIEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, O0BSICHEHNE
HaOmogaemMoro siBjaeHus. Onucanue GU3NUeCcKUX SBICHHUI C TOMOIIbIO MOJIEIEH.

Jlemoncmpauuu.

1. Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKUME, MATrHUTHBIE, CBETOBBIC
SIBJICHUS.

2. ®duznueckue NpudOpkI U Mpolieaypa IPSMbIX U3MEPEHHUN aHATIOTOBBIM U
1K (ppOBBIM TPUOOPOM.

Jlabopamopnwie padbomul u onvimel.

1. OmnpeneneHre UEHBI JEJIEHUS IKaIbl U3MEPUTEIBHOTO MpUdopa.

2. H3mepeHue pacCTOsIHUN.

3. H3mepenue o0bEMA KUJIKOCTH U TBEPAOTO TeNa.

4. OnpezneneHue pa3MepoB MaJIbIX TEJ.

5. M3Mepenue temriieparypbl MpPU NOMOIIM >KMAKOCTHOIO TEPMOMETpa M
JNaTYUKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE THIIOTE3bI: JAIBHOCTH IOJIETA
[IapyKa, MyIIEHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OOJibllle BhICOTA
ycCKa.

Pa3znen 2. IlepBoHayasibHbIE CBe/IeHHSI 0 CTPOCHUU BelleCTBA.

CrpoeHne BemiecTBa: arOMbl M MOJIEKYJIbI, HMX pa3Mepbl. OmbITHI,

NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxkeHne wyactuil BemecTBa. CBA3b CKOPOCTH JBHXKEHHUSI YacTHI[ C
Temrneparypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumoneiictBue yacTuil
BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BELIECTBA: CTPOEHUE Ta30B, )KUIAKOCTEN U TBEPIBIX
(kpucTayimyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.
1. HaGmroneHue OpOoyHOBCKOTO JIBMYKCHHUS.

2. Habmoaenue nuddysum.
3. HaGmiomenne  siBneHWil,  OOBSACHSIOIIMXCS ~ MPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnvie padbomol u onvimel.

1. Ouenka JuameTpa aroMa METOAOM psiioB  (C  HCIOJIB30BAHHEM

¢dororpadumii).
2. OmbITHI 110 HAOJIOICHUIO TETIOBOTO PACITUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKEHUSI.
Pa3nen 3. /IBu:xeHne u B3auMoaeiicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpOCTh MPHU HEPABHOMEPHOM JBHXKEHHHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne WHEpUMH. 3aKOH HMHEPLUHU. B3auMoaeicTBHe Tell Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHHUS Tell. Macca Kak Mepa HHEPTHOCTH Telia.
[TnoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BellecTBa.
Cuna Kak xapakTepucThka B3aumozencTBus Teil. Cuila ynpyroctTd M 3aKOH
I'yka. 3Mepenne cuiibl ¢ TOMOIIBK JUHAMOMETpA. SIBIIEHUE TATOTEHUSI U CUia
TskecTH. CHJla TSHKECTH Ha Ipyrux rianerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAIPABJIEHHBIX O OJHOW NpsMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHue B MPUPOJIEC U TEXHUKE.
Hemoncmpayuu.
1. HaOGmrogeHne MeXaHU4eCcKoro JBUKEHUS Tela.
2. H3mepeHne CKOpOCTH MPSIMOIUHEUHOTO JIBUKECHUSI.
3. HaOmroneHue siBneHUs MHEPLIUH.
4. HabmntoneHue u3MEHEHHS! CKOPOCTH MPU B3aUMOJICUCTBUU TEII.
5. CpaBHEHHE MaccC MO B3aUMOJICUCTBUIO TeJl.
6. CnoxxeHue CuJjl, HalpaBJIEHHBIX 110 OJHOU MPSAMOM.
Jlabopamopnvie pabomot u onvimel.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUJKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUJISI M TaK Jajiee).

2. Ompepenenue cpeHE CKOPOCTU CKOJBKEHHSI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, NEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTskeHUs (maedopmariv)
MPY>KUHBI OT MPUII0KEHHOMN CUJIBI.

5. OnbITBL, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS HOBEPXHOCTEM.

Pa3znen 4. /laBienue TBEPABIX TeJl, *KUAKOCTEH U ra3os.



Hasnenue. CriocoObl yMEHBIICHUS U yBEIHUEHUs naBieHus. [laBinenue rasa.
3aBHUCHMOCTh JaBJICHUs raza OT o00BbEma, TemmepaTypbsl. [lepemada naBieHus
TBEPIIBIMU TEJIAMH, KUAKOCTAMM U ra3amu. 3akoH Ilackans. [lHeBMartnueckue
MaIHbl. 3aBUCUMOCTh JaBJIEHUS JKUJKOCTH OT TiayOuHbl. ['mapocratudeckuit
napanokc. Coob1aromuecs cocyabl. [ uipaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atrmochepHoe naBienue. [IpuunHBI CyIIeCTBOBAaHUS
Bo3nymrHOW oOonouku 3emuu. OmbiT Toppuuermm. M3mepenue armocdepHOTO
JaBJjeHUsl. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTro J1aBJICHHUS.

JlericTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpauuu.
3aBUCUMOCTb JIABJICHUS ra3a OT TEMIIEPATYPBhl.

[lepenada naBiaeHUs )KUIKOCTBIO U Fa30M.

Coobmiaromuecs Cocy/Ibl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUSL.

3aBUCHUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTu
TeJa U MIIOTHOCTH XKUIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOU KUIKOCTH.

8. YcIlOBHE IJIaBaHMsl TEJl: MUIABAHUE WUJIW MTOTPYKEHHE TEJl B 3aBUCUMOCTHU

AN A o

™~

OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

Jlabopamopnvie padbomot u onvimel.

1. HMccnenoBanue 3aBUCUMOCTH Beca TeJla B BOAE OT 00bEMa NOTpy>KEHHOH B
KUJKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAIKUBAIONICH  CHJIBI, JCHCTBYIOIIEM Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAOIIECH CUIIBL, JEHCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JICUCTBYIOIIIEH HA TEJIO B JKUIKOCTH, OT O0OBEMa TMOTrpyKEHHOW B
AKUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KonctpyupoBanue apeomerpa UM KOHCTPYUPOBaHUE JIOAKA U
OIIPENICJIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrus.

Mexannueckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbI¥ar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus pbluara. llpumeHeHue mnpaBuiia paBHOBECHUsS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass »dHeprusa. KuHernueckas W NOTEHUMAJIbHAs DHEPIUS.
IIpeBpalieHue OTHOTO BUIAa MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie padbomul u onvimel.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBHKCHHUH Tea

10 TOPU30HTAIIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycloBUil paBHOBECHS pblUyara.
3. H3zmepenue KIIJI HaK1OHHON IUTIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SJHEPTUU.
8 KUIACC

Pa3zneun 6. TemuioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OmNbIThI, TOATBEPKIAOIINAE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUH.

Mopgenu TBEPAOrO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIllECTBA.
Kpucramnmmueckue u amopdubie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOM TEOPUHU.
CmaumBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCllMPEHNE U CKATHE.

Temnepatypa. CBA3b TeMIIEpAaTypbl CO CKOPOCTBHIO TEIIOBOTO JBHXKCHUS
gacTull. Buytpennsst sHeprus. CrnocoObl HW3MEHEHHsS BHYTpPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buner TeIUIoNepeaauu:
TEIUIONPOBOHOCTD, KOHBEKIIUS, U3JIyYEHHUE.

KonuuectBo TemnoTel. YenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TemuioBoro OamaHca. [lnaBienue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouaeHcamus. Mcmapenue. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPAaTypbl KHUIIEHUS OT aTMOC(HEpHOro
JABJICHUSL.

BnaxuocTts Bo3ayxa.

DHeprus TOIIMBA. Y A€IbHAS TEIJIOTA CTOPAHMUS.

[Tpuntuner pabotel TernoBbix asurateneit KIIJ[ TemmoBoro masuraress.
TerutoBble IBUTaTEIN U 3a1IATA OKPYKAIOLIEH CPEIBbI.

3aKOH COXpaHEHUS U MIPEBPAIIECHUS SHEPTUU B TEIJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO IBMXKCHHUS.
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10.
11.
12.
13.

Ha6monenune nuddysuu.

Hab6nronenue siBJeHUN cMauMBaHUS ¥ KaWJUIIPHBIX SBJICHUM.
HaOGnroienne TemioBoro pacivpeHust Tedl.

V3meHenue naBieHus Ta3a Mpyu M3MEHEHHH 00bEMa M HarpeBaHWUU WA
OXJIQXKICHUH.

[IpaBuia usmepeHus: TeMepaTyphl.

Buae! Tenonepenayn.

OxJak/iIeHue MPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHu: paboThl BHEIIIHUMH CHUJIAMH.
CpaBHeHUE TEIII0EMKOCTEHN pa3TnYHbIX BEIIECTB.
HabGnronenue kuneHus.

Hab6mrogeHune mocTosHCTBA TEMIIEPATYPhI TIPH TUIABJICHUH.
Mojenu TeNI0BBIX JABUTATEICH.

Jlabopamopnwie padbomoul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO 0OHAPYKESHUIO ACHCTBHS CHUII MOJICKYJIIPHOTO MPUTSHKESHHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM WJIU caxapa.
OMnbITE 110 HAOMIOACHUIO TEIUIOBOIO PACHIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBiaeHUs BO3AyXa B Oa/UIOHE MITIPHUILA.

OnpIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIKICHHUS.

[IpoBepka rumoTe3sl JMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIEPATYPhI.

HaGnronenue wu3MeHeHUs BHYTPEHHEW OSHEpPruu Tejla B pe3yJibTare
Terionepeaayu U paboThl BHELTHUX CHUJL.

UccnenoBanue siBJICHUS TEMJIOOOMEHA MPU CMEIIMBAHUU XOJOJAHOU U
ropsityer BOJBL.

OnpeneneHde  KOJWYECTBAa  TEIUIOTHI, IOJYYEHHOrO  BOJIOM  MpH
TEII000MEHE C HAarpeThIM METAJUIMYECKUM LIHJIUHAPOM.

OmnpeneneHue yieabHON TEINTOEMKOCTH BEIIIECTBA.

HccnenoBanue npoiiecca ucnapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yieIbHON TEIUIOTHI IJIABJICHUS JIb/IA.

Paznen 7. DuekTpuyeckne ¥ MArHUTHBIE SIBJICHHS.
OnekTpuzanus Tenl. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS

3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aps/I0B U PACCTOSIHUSI MEXKIY TEIIAMH).
Onektpuyeckoe mnose. Hanpssk€HHOCTh anexTpudeckoro mnousid. [lpunnmn
CYTEPIIO3UIIMH PJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOoBOOHMKM W  AMDJIEKTPUKU. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsija.

ONEKTPUYECKAA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VcTOYHUKM MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckad nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ComnpoTHBIIeHHE NPOBOJHMKA. Y AEIBHOE CONPOTUBIIECHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnmepoBaTtenbHOE M MAapajuIeNIbHOE  COEIMHEHHE
ITPOBOJITHUKOB.

Pabota M MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoynsa—JleHna.
DNEeKTpUYECKUe Uenu U MOTPEeOUTENN dIEKTPUUECKOil sHeprun B ObiTy. KopoTkoe
3aMBIKAHHE.

IlocTostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBHME  INOCTOSSHHBIX ~ MAarHHUTOB.
MaruutHoe none. MarHuTHOE 1osie 3eMIIM U €ro 3Ha4eHUe I )KU3HHA Ha 3eMIIe.
OneiT  Opcrena. MarautHoe moJie  JJIEKTpUYecKoro Toka. [Ipumenenune
AJIIEKTPOMATrHUTOB B TEXHUKE. [IefiCTBHE MarHUTHOTO I0JI HA IIPOBOJIHUK C TOKOM.
DNEeKTpOABUIATENb IOCTOSSHHOTO TOKa. VCIoap30BaHME 3IIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOKCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3JIEKTPOMArHUTHOM MHAYKUMU. [IpaBuio Jlenna.
DIIEKTPOTEeHEepPaToP. CnocoOb1 MOJIYYEHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHH.

Hemoncmpayuu.

DJeKTpuU3alus Tell.
JIBa poa d5IEKTpUYECKUX 3apsAI0B U B3aUMOJIEHCTBUE 3APSIKEHHBIX TEL
Y CTpoRCTBO 1 AENCTBUE HIIEKTPOCKOIIA.
DnekTpocTaThyecKast HHIyKIus.
3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsII0B.
[IpOBOIHUKH U IUIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JTUHUN JIEKTPUUECKOTO MOJIS.
M cTOYHUKM IOCTOSTHHOTO TOKA.
JIeliCTBHS 3NEKTPUIECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B )KUJIKOCTH.
. I"'a30BbIi1 pa3psia.
. I3MepeHune CUIbl TOKa aMIIEpMETPOM.
. I3MepeHne 2eKTprIecKOro HalpsKEHNs BOJIbTMETPOM.
. Peocrar n Mmarazun conpoTHBICHUM.
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. BBaHMOHCﬁCTBHG IMOCTOAHHBIX MAarHuTOB.
. MOI[GJ'H/IpOBaHI/Ie HCBO3MOXHOCTHU pa3JACJICHHUA I1I0JIFOCOB MarH1Ta.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenrpoBaHie MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1moJie Toka. JNEeKTPOMarHmr.

JleiicTBrE MarHUTHOT'O TIOJIS1 HA TPOBOAHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.

HccnenoBaHue sBIEHUS 3JEKTPOMAarHUTHON UHIYKIINU.

OmneiTel @apages.

3aBUCHMOCTh HANpPaBICHHUA HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie padbomol u onvimel.

1.

A

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOJMIOACHUIO 3NEKTPU3ALUM  Ted MHAYKIMEH U TIpH
COIPUKOCHOBEHMH.

HccnenoBanue JOEMCTBHSL  DJIEKTPUYECKOrO IIOJII HA NPOBOJHUKH U
TUDIIEKTPUKH.

COopka u mpoBepka padOThI AJAEKTPUUECKOM 1IEMU MOCTOSTHHOTO TOKA.
M3mepeHne u peryJInpoBaHue CUIIBI TOKA.

N3mepeHne u peryinpoBaHue Haps>KEHUsI.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Y€pe3 Pe3UucTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OmnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOTO
CEUEHHUs U MaTepuana.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSOHKEHUW MpU TMOCIEA0BATEIIbHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia [Uisl CHJIbI TOKAa INPH NapajuIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYILIETO YEPE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  DJEKTPUYECKOrO TOKa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JAMIIOUKY, OT
HANPsKECHHS Ha HEM.

Onpenenenue KII/[ narpeBarersi.

HccnenoBanrie MAarHUTHOTO B3aUMOJEHCTBUS MMOCTOSIHHBIX MAarHUTOB.
W3yueHne MarHuTHOrO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TNpPH  HX
O0OBEIMHEHUH U Pa3JICIICHUH.

HccenenoBanue 1eMCTBUSA 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJICUCTBUS
KaTyIIKM C TOKOM W MAarHuTa OT CHJIbI TOKa W HAIpaBJICHUS TOKA B
KaTyIIIKE.

18. I3yueHue AeUCTBYS MAarHUTHOTO TTOJISL HA MPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yuyeHue paboThl SIEKTPOABUTATENS.

20. 3mepenune KIIJI anekTpoaBUTraTeibHON YCTAaHOBKH.

21. OOBITBL O MCCIEHOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHON WHIYKIUU:
UCCIICNOBAHUE W3MEHEHUW 3HAYEHHMS W HANpPaBJICHUS WHIYKIHOHHOTO
TOKaA.

9 KUIACC

Paszpnes 8. Mexanu4yeckue siBJICHU.

Mexannueckoe naBwkeHHE. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHMXKEHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
newxeHue. HepaBHoMepHOe npsimonnHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHelHOe JBkKeHue. CB0OOOHOE
naaeHue. OnbeITe | anmuies.

PaBHOMepHOE ABHKEHHE MO OKpyKHOCTH. [lepnon m vacrota oOparieHus.
JIuHeitHas u yrioBas CKOpOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBsiii 3ak0H HptoToHa. Bropoi 3akon Herotona. TpeTtuit 3akoH HeroToHa.
[TpuHLIMT CyTIEpIIO3UIIUN CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Cujia TPEHUSI CKOJIbXKEHUS, CHIIA
TPEHUS MOKOsI, IPYTHE BUJIbI TPEHHUSI.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Comnnua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecomocTh 1 meperpysku.

PaBHOBecue maTtepuanbHOM TOUKH. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpalleHust. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. M3MeHeHne muMmitynbea. Mmmynbsc cuitbl. 3aKOH COXpaHEHUS
uMnyJbca. PeakTuBHOE ABUKEHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa Cuil TSKECTH, YIOPYTOCTH,
TpeHusi. CBsA3b dHEepruu U padboThl. [loTeHIIManbHas SHEprus Teja, MOJHATOrO HaJl
NOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEprus CKaTou NMpykuHbl. Knnetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHne MEXaHMYECKOTro IBUKEHHUS T€Jla OTHOCUTEIBHO Pa3HbBIX TeEll

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE MyTe€W M TPAEKTOPUU NBUKEHUS OJTHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3Mepenne CKOpOCTH U YCKOPEHUS TTPSMOJIMHEMHOTO ABUKCHHUSL.
HccnenoBanne npu3HAKOB pAaBHOYCKOPEHHOTO IBUKEHUS.

HabGmronenue nBr>KeHHs Tella IO OKPYKHOCTH.

HabGnronenne MexaHM4ecKuX sSIBIICHUM, TPOUCXOISIIUX B CUCTEME OTCUETA
«Tenmexka» mpu e€ paBHOMEPHOM H  YCKOPEHHOM  JBWKEHUU
OTHOCUTEJILHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Tella OT MAcChl Tejla W JEHUCTBYIOIIEH Ha HEro
CHUJIBI.

HabGnronenue paBeHCcTBa CUIT TIPU B3aUMOICHCTBUU TEI.

W3mMeHeHune Beca Tea Npu YCKOPEHHOM JIBUKEHUH.

[lepenaya umitynbca Ipy B3aUMOACHCTBAM TEIL.

[IpeoOpa3zoBaHus SHEPTUU TTPU B3aUMOACHCTBUU TEJ.

CoxpaHeHre UMITyJIbCa IIPU HEYNPYTOM B3aUMOJICHCTBHH.

CoxpaHeHre UMITYJIbCa MPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HabmroneHune peakTUBHOTO JIBHXKEHUS.

CoxpaHeHHe MEXaHUYECKOI SHEPTUH MPU CBOOOTHOM IMaJCHUMU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUH MPU IBUKEHUU TEJIA MOJT JICUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 paBHOMEPHOTO
JBI)KECHUS IAPUKA UITU TEJIEHKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUXKCHUS
HIAPUKA 10 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpPEHMs Tejla NPU PABHOYCKOPEHHOM [JBHKEHUU 10
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBJKEHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIbI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenue kKodpPuIMeHTa TPSHUS CKOJIbKEHUSI.

Onpenenenune KECTKOCTH MPYKHUHBI.

Onpenenenue pabOThl CUJIBI TPEHHS NMPU PABHOMEPHOM JBUKCHUM Tela
10 TOPU30HTAIILHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl  CWJIBI  YIOPYTrOCTH TIPU  MOABEME Tpy3a C
HCIIOJB30BaHUEM HEMOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MTEPUOI,
4acToTa, aMIUINTyAa. MareMaTuuecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIruM MPH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatouue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBolcTBAa MeEXaHHYeCKuMX BOJIH. [IpoposibHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4decKue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenue xosje0aHUM TET MOJ JIEHUCTBHUEM CHUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

HabGnronenue xkonedanuii rpy3a Ha HUTU U HA MIPY>KUHE.
HabmrofeHue BoIHYKICHHBIX KOJIEOAHUN U pe30HaHCa.
Pacnpoctpanenue npooJIbHBIX U OTIEPEUHBIX BOJIH (HA MOJIEIH).
Habmrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI pE30HAHC.
Jlabopamopnvie pabomol u onvimel.
1. OmpeneneHue YacTOThl M TMEpHOJA KoJieOaHUM  MaTeMaTHYECKOTO
MasITHUKA.

2. Ormpezenenne 4aCTOTHI U EPUO/Ia KOJICOaHUI MPY>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOIa KOJICOAHHI MOBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEPUO/Ia KOJIEOaHUHN TIPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH Tepuoja KoyieOaHWM rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OmpITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Tlepuoaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaICHUS.

Paznen 10. DiieKTpOMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MoJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBoiicTBa
ANEKTpOMarHuTHhIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

A



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BogHOBBIE cBOMCTBa
CBETAa.

Jemoncmpayuu.

1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomul u onvimel.

1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbBIE SIBJICHHUS.

JlyueBas  mogmenb»  cBera.  Mcrounmkm — ceera.  [IpAmosnmHeHOE
pacnpoctpanenue ceera. 3atMenns Connna u Jlynsl. Otpaxenune cera. [mockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

IIpenomnenue cBeTta. 3akOoH IpesoMieHUs cBeTta. llosiHOe BHyTpeHHEe
OTpakeHue cBeTa. VCIonb30BaHWE TIOJHOTO BHYTPEHHEIO OTPaXEHUs B
ONTHYECKUX CBETOBOJAX.

JIunza. Xon onyueir B JsmH3e. Onrtuueckas cucrtema (¢oToanmnapara,
MHUKpPOCKOIIa M TeJlecKoma. [J1a3 Kak onTuYecKkas cucrema. biau3opykocTh H
JAJIIbHO30PKOCTb.

Pasznoxxenne Oemoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpaJbHBIX BETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIpPOCTPaHEHHUE CBETA.

OtpaxkeHue cBeTa.

[Tosryuenue n3o0pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue caera.

OnTuueckuii CBETOBO/,.

Xop tydeid B cOOMparoIe TMH3e.

XoJ Iy4e B pacCEUBArOLIEH JIUH3E.

[Tosryuenue n300paskeHUM C MOMOIIBIO JIUH3.

[TpuHiun nevictBus Goroanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Mopnens riasa.

11. Pa3znoxeHue 0enoro cBeTa B CIEKTP.

12. [lomyuyenue Genoro cBeTa Mpu CI0KEHUHU CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie padbomul u onvimel.

1. HccrenoBaHue 3aBUCUMOCTH yIJla OTPaXEHHUsSI CBETOBOIO Jy4a OT yIJia
MaJICHUS.

2. HW3ydeHue XxapakTepUCTUK N300paxKeHHs MPEAMETa B TNIOCKOM 3epKaJe.

3. HccnepoBaHue 3aBUCUMOCTH yIJia IPEJIOMIIEHHS] CBETOBOIO JIyda OT yIJia
NaJICHUS Ha TPAHULIE «BO3LYX—CTEKIIO».

LW X N U ke W



4. Tlomyyenue n300paKEHUM ¢ MOMOIILI0 COOMPAIOIIEH JINH3HI.
Onpenenenue GOKYCHOTO pACCTOSHUA U ONTHYECKON CUITbI COOMparoIIei
JIVH3BL.

6. OIBITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITHI MO BOCHPHUATHIO LBETA MPEIMETOB MPHU UX HAOIIOJACHUH YEpPE3
[[BETOBBIC (DUIIBTPHI.

Pa3znen 12. KBanToBbIC IBJICHHUS.

Omnswitel Pe3epdopaa u mnanerapuas monenb atoma. Mojaenb aroma bopa.
Hcnyckanue u norionieHue ceeta atoMoM. KBaHThl. JIMHEHYaThIE CIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromuoro snpa. MWsortomsl. PaamoaktnBHBIE
npespauienus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX sAnep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a n
nenenus sanep. ctounuku sneprun ConHIA U 3BE3I.

Anepnas sHepreruka. JleMCTBHA pPagUOAKTUBHBIX HW3JIy4YEHUHW HaA >KUBBIE
OpPTraHHU3MBI.

Jemoncmpauuu.

1. CHexTpsl U3ITy4EHHUs U NOTJIOLICHUSL.

2. CHexTpsl pa3jaIu4HbIX ra3oB.

3. CnekTtp BOAopoza.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3ZHPYIOUIUX U3ITYYECHU.

6. Perucrpanus uznydeHus NpUPOIHBIX MUHEPAIOB U POJYKTOB.

Jlabopamopnvie padbomol u onvimel.

1. HaOnropeHue CIUIONIHbBIX U TUHEHYAThIX CIIEKTPOB U3ITyYEHUSI.

2. HccnepoBaHue TPEKOB: U3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nyTH (1o ¢poTorpadpusm).

3. W3mepenue paaroakTUBHOTO (oHa.

IHoBTOpHUTEIbHO-0000IAKOIINH MOAYJIb.

[ToBTOpUTENIBHO-00001IAIOIKKA MOTYJIb MIPEAHA3HAUEH AJII CUCTeMaTH3al|H
U 0000mmeHUs  TPEAMETHOTO  COJAEPKaHWsl W OMbITa  JEATEIHHOCTH,
npUOOPETEHHOTO MPU U3YYEHUU BCEro Kypca (PU3MKH, a TaKXKe NIl OJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOpPABIIIKX ATOT y4EOHBIHN MpeaMerT.

[Ipy M3y4eHUM AAHHOTO MOJYJIA PEaJu3yTCS U CUCTEMATU3UPYIOTCS BUIIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBAETCS JAOCTHXKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMbIX  pe3ylbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIIEAOBAHUS



ABIICHUN TPHUPOABI U TEXHUKH, OBJIAJECHUE YMEHHMSIMH OOBSICHATH (DU3HUECKHE
ABJICHUSA, IPUMEHsS TMOJYYEHHBbIE 3HAHWs, pelaTh 3a4add, B TOM YHCIIE
KAuE€CTBEHHBIC U DKCIICPUMEHTAJIbHBIC.
IIprHIMIMATBEHO IEATEIBHOCTHBIM XapakTep NAHHOIO paszeliia peaau3yercs
32 Ccu€T TOro, 4ro OOydarlluecs BBIIOJHAIOT 33JaHUS, B KOTOPBIX UM
IIPEIJIaraeTCs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAyYHO OOBACHATH
(puznyeckue sBICHUS B OKPYKAIOUIEH IPUPOJE U TOBCEIHEBHOMN KU3HHU;
UCIIOJIb30BaTh HayYHbIE METO/IbI UCCIIEN0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMED, TPAKTHUECKOTO MUCTIOJIB30BAHNS PA3JINYHBIX HCTOYHUKOB
JHEPIUU Ha OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX U3BECTHBIX BUJIIOB
JHEPIUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3mku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAINPaBICHO

Ha JIOCTW)KEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX

PE3yJIbTATOB.

B pe3ynbrare usyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs

y oOyuaronierocsi OyayT copMuUpOBaHbl CIEAYIOIIME JIUYHOCTHBIE PE3yIbTaThl B

YacTH:

« 1) naTPpHOTHYECKOT0 BOCITUTAHUS:

« - [IPOSIBJICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nUecKoil HayKH;

+ - IICHHOCTHOE OTHOIICHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

«  2) rpa’*KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

s - TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCY>KJIEHUU OOIIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

s - OCO3HaHUE BAXHOCTH MOPAIBHO-3TUUECKUX MPHUHIUIIOB B JEATEIbHOCTU
Y4E€HOT0;

+ 3) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

s - BOCIIPUSTHE ICTETUYECKUX KadyeCTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e - OCO3HaHUE LEHHOCTH (PU3MUECKOW HAyKH KaK MOILHOTO HHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEWILEW COCTaBIISIOIICH
KYJIbTYpHI;

e - pa3BUTHE HAy4yHOM JIOOO3HATEIBLHOCTH, HHTEpEca K HCCIEeI0BATENbCKOU
NEeATEIbHOCTH;

- 5) ¢opMupoBaHusi  KyJbTYpPbl 3A0POBbSI M  3MOIMOHAJIBHOIO
0J1aronoJIy4us:

* - OCO3HaHME IIEHHOCTH 0e30macHoro o6pa3a >KM3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWl 0O€30IaCHOrO IOBEJICHUS Ha
TpaHCIIOpPTE, Ha JI0pOrax, C AJNEKTPUUYECKUM M TEIIOBBIM 00OpYIOBAaHUEM B
JIOMAITHUX YCIIOBHUSIX;

« - chOpMHPOBAHHOCTh HaBbIKa pediekcuu, NpU3HaHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

- 6) TPyZ0OBOIr0 BOCIIMTAHHUSA:

e - AKTHBHOE YYacTHE€ B PEIICHHHM IPAKTHYECKUX 337ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHU3alMHh, TOpOja, Kpas) TEXHOJOTUYECKOH U



COIMAJIbHON HAIMpaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHU;

s - HHTEpEC K MPAKTUIESCKOMY U3YUYCHHIO TTPo(deccHii, CBI3aHHBIX ¢ (PU3HUKO;

« 7)3K0JIOrHY€CKOr0 BOCIIUTAHNSA:

s - OpUCHTAlUS HAa TPUMEHEHHE (DU3MYCCKUX 3HAHWUU JUIsl PEUICHUS 3amad B
00JIaCTH OKPY’KAIONICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB M OIICHKH UX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

s - OCO3HaHME TJI00AILHOTO XapakKTepa JKOJOTMYECKHUX MpoOJIeM M MyTel HX

pELICHUS;

- 8) aganranum K U3MEHSIOUIUMCH YCJIOBUSAIM COLMAJBLHOM U NPHPOIHOM
Cpeabl:

s - TOTpPeOHOCTh BO B3aUMOJECHCTBUU MPU BBIOJHEHUHU HCCICIOBAaHUM U
MPOCKTOB ()U3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUIM
ApYyrux;

e - TOBBIIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTHYECKYIO
JICATCIIbHOCTD;

s - HoTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHWM, B TOM 4Hciie GOpMyTUpOBaThH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

- - oco3HaHHe JePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
bu3uKwy;

s - IUIAHUPOBAHUE CBOETO PAa3BUTUSA B NPUOOPETCHUH HOBBIX (HU3UYECKUX
3HAHUI;

s - CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IIPUPO/IbI, 0OIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIL30BaHUEM (DU3NUECKUX 3HAHUI;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HAa OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIBbHBIX TTOCJICICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOGHHS TpOrpaMmbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
ob1ero o6pa3zoBanus y o0y4aroierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIIUE TT03HABATEIILHBIC YHUBEPCAbHBIC YUeOHbIC ICHCTBYS,
KOMMYHUKATHUBHBIE  YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUA,  PETYIATUBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

Bba3oBble Jjornueckue 1eiicTBUA:
« BBUIBIISITH U XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(ssBNIEHU);



yCTaHABJIMBAThH CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMS TS
0000IICHHS U CPAaBHEHHS,;

BBISBJISITH 3aKOHOMEPHOCTH U TTPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISBJISITH TIPHUYMHHO-CJICACTBEHHBIC CBS3M TPH H3YYCHHH (U3HUYECKUX
SIBJICHUHA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOJb30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4eOHON (Qu3ndecKoi
3a7auM (CpaBHEHHE HECKOJIbKMX BapHaHTOB pEIEeHHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnlie nucciienoBarejbcKue AeCTBUSA:

HCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;
MIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABICHHOMY ILJIaHY OIBIT, HECIOKHBIN
(U3HUECKUIl SKCIEPUMEHT, HEOONBIIOE UCCIEAOBAHUE (PUIUYECKOTO
SBJICHUS;

OLICHMBAaTh HA NPHUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
HOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN KCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOIO HAOIIOIEHNUS, OMbITA, UCCIIEI0OBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIlee pa3BUTHE  (DUINUECKUX
IPOLIECCOB, a TAKXKE BBIIBUraTh MPENOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

NPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3alpOCHI MPU TOUCKE U
orbope MHGOPMAIMKM WIM JAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
bu3udIecKon 3a1a9H;

aHAJIM3WPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CaMOCTOSITEIIbHO  BBIOMpATh ONTHMAJIbHYIO (OpMYy  TpEACTaBICHUS
uHpopMaIMl W WUIIOCTPUPOBATH peIIaeMble 3aadydl  HECIOKHBIMHU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMmyHMKaTHBHBIE YHHBepCaIbHbIEe y4eOHbIe 1eHCTBHUS:

B XOJIe OOCYXXIEHHUs Y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI U
BBICKA3bIBaTh WUJICH, HAIICIICHHBIC HA DPEIICHHE 33Ja4d U TOJJCpKAHUE
0J1aroxe1aTeIbHOCTH OOIICHNS;

COTIOCTABJIATh CBOM CYXKICHHUS C CYXACHHSIMH JIPYTMX YYaCTHHUKOB
auanora, OOHapy>KUBaTh Pa3IN4ne U CXOACTBO TIO3HIIHIA;



BBIPAJKATh CBOIO TOUKY 3PEHHUSI B YCTHBIX M IMCBMEHHBIX TEKCTax;
nyOIMYHO MPEACTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO ONbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

IIOHMMAaTh W HCIOJB30BaTh  IpEUMyIleCTBA  KOMaHIHOM MU
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
pOOIEMBL;

IIPUHUAMATh LEJIM COBMECTHOM JEATENBHOCTH, OPTAHU30BbIBATH JEUCTBUS
no €€ JOCTI)KEHHUIO: paclpeiesisiTb poyH, OOCYXKIaTh IPOLECCH U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPABJICHUI0O W KOOPAWHHUPYS CBOM JEUCTBHUS C JAPYTUMU
YJIeHaMU KOMaH/bl,

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJIECHCTBHUSL.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzanus:

BBISIBIISITh MPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTYaIUsX, TPEOYIOIINX
TUTSL periieHusT GPU3UIeCKUX 3HAHWM;,

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyATbHOE, TIPUHATHE PEIICHUS B TPYIIC, MPUHATHE PEIICHUN
TpYHIION);

CaMOCTOATENFHO COCTABJISITH AJITOPUTM pelieHus GU3NIECKON 3aauu UK
IlaHa MCCIEOBAaHUSI C YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JieaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAILHBIA HHTEJJICKT:

JaBaTh aJ€KBaTHYIO OLEHKY CUTYAllMH U MpeAJiaraTh IUiaH €€ N3MEHEHNUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHsS])) Pe3yJIbTaToOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTh (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(¢u3MYeCcKOro MCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIHTATA LIEIU U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WU JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTHUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKUX 3a/1a4 WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



HPEIMETHBIE PE3YJIBTATDBI

K xoH1y 0Oyuenus B 7 KJjiacce peaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATUS:  (PU3WYECKHUE U  XUMHUYECKHE  SBIICHHS,
HaAOJI0/ICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (DU3UUECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOPHUs, PaBHOACUCTBYIOIIAS
cuna,  gedopmarus  (ympyras, IUIacTU4YecKasi),  HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

paznmuuath sBieHus (auddysus, TENIOBOE NBUKEHHUE YACTUIl BEIIECTBA,
PaBHOMEPHOE  JIBIJKCHHE, HEPAaBHOMEPHOE  JBIKCHHE, HHEPIUS,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aKPEIIEHHOW OCHIO
BpalllcHUs, TMepeaada MAaBiICHUsS TBEPABIMU TEIaMU, XUIKOCTSIMU U
razamu, arMoc(epHoe HaBjieHWE, IUIaBaHUE TeJ, IpeBpalleHUs
MEXaHMUYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UUECKUX  SIBIICHUUA B
OKPYXAlollleM MHpEe, B TOM HHcCIe (U3NYECKHE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PaA3IMUYHBIMU CKOPOCTSAMH B >KMBOW U HEXKUBOU
NpUpoJie, ACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC W TEXHHUKE, BIIHUSHUE
aTMOC(EepHOro JaBJICHUs Ha KUBOW OpraHU3M, IUIABaHUE PHIO, pblYard B
TEJI€e YeJIOBEKa, MPU ITOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBICHHA;
OTUCHIBATh U3YYEHHBIE CBOMCTBA TeI M (PU3UUYECKUE SBJIICHUS, UCIIOIb3YS
dbu3uyeckre BEIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJAKOCTH, Tas3a),
BBITAJKUBAIOIIAS CUJIa, MEXaHHYeCKasi paboTa, MOIIHOCTb, IJIEUO CHUJIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYECKass W TOTEHIMalIbHAs DHEPTHsi), MPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (PUBMYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUS W CNWHHIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUYECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaUKKU U3yYEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS W IPOIECCHI,
WCIIONB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJIb OJTHOW MpsiMOii), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUjIo paBHOBecHs pblyara (00ka),



«30JI0TOE€ TMpPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpoi Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
dbopMyIIbl, CBs3BIBArONINE (PU3MYECKUE BETUYMHBI: HAa OCHOBE aHAIIM3A
YCIIOBHS 3a/1a4d 3alKUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh MpPU OMOLIU
(U3HMYECKUX METOJIOB, B ONTMCAHUU UCCIIEAOBAHMS BBIICIATH POBEPSEMOE
Opeanoyio)keHue  (TUmoresy),  pasnuyaTb U MHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJAE OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBJICHUW WM
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MPOBEPSIEMBIE
IPEIOJIOKEHNs, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEpaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIUUMHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMS Teja, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAN CONMPUKOCHOBEHHUS TEII, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cilenysl IMPEAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJIbTaThl MOITYYEHHOM 3aBUCHUMOCTH (PU3WYECKUX BEJIIMYMH B BUAC



NOPEIJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMUS;

IPOBOJUTHh KOCBEHHBIE H3MEPEHMs (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU M TBEPAOrO Tejla, CUIA TPEHUSI CKOJIBXKEHHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAKOLIAs  CWIa, JICHCTBYyIOIIAas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBINIOJITHEHUHM H3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYI0 YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTMYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILAOLIUECS COCYAbl, OapoMerp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS U3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHUCaHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUI IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBax (pU3MYECKUX SIBICHUN U HEOOXOJUMbIE (PU3MUECKHE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B IMOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COOJIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPAaBOYHbIE MaTepUabl,
pecypcbl ceti VIHTepHET, BlageTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOPMAIMU (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHUS O pe3yJbTaTax MPOEKTOB
WIM Yy4eOHBIX MCCIEAOBAaHUM, NPU 3TOM TPaMOTHO HCIIOJIb30BATH



U3YYCHHBI TOHATUHHBIN ammapaT Kypca (OUM3HMKH, COINpPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenarhb
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJadaMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBII  BKJIaJl B  JI€IATEJIBHOCTh  TIpYyNNbl,  BBICTPAaWBaTh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kiiacce npeamMeTHbie pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

HCIIOJIB30BaTh MOHATUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arpEeTraTHhIC COCTOSHUS BEIECTBA, KPUCTATUTMYECKUE U
aMmopdHbIe TeNla, HACHIICHHBIH W HEHACBHIINIEHHBIM Tap, BIAXHOCThb
BO3/yXa, TeMIleparypa, BHYTPCHHSSI DSHEPrusi, TEIJIOBOM JBUTaTEb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, SICKTPUUECKOE T0JIe, TPOBOJHUKHU
Y TUAJIEKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pazinuath SABJICHUS (TETUIOBOE pacUIMpPEHUE M CXKaTHe, TeIionepeaaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHWE, KalWUISAPHBIC SIBICHUS, UCIIapEHUE,
KOHJICHCAIUs, TUIABJICHUE, KpUCTa/UIM3amus (OTBepJieBaHuE), KHUIICHHE,
Terionepeaaya (TEenI0nmpOBOHOCTb, KOHBEKIIHS, U3JIyYCHUE),
AJIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiioB, JEHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJId Ha NMPOBOJHUK C TOKOM, DJICKTPOMArHUTHASI UHIYKIIHS )
10 ONHCAaHUI0 UX XapPAaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (PU3NUECKUX  SIBJICHUU B
OKpY)KalollleM MHUpPE, B TOM 4Yucle (U3NYECKue SBJICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATXKECHHWE W KANWUISIpHBIC SIBJICHUS B TPUPOJIE,
KpUCTa/UIbl B mpupone, uziaydeHue CoJiHIA, 3aMep3aHue BOJIOEMOB,
MOpcKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, SJIEKTPUUECKUE
SBJICHUS B aTMocdepe, JIEKTPUYECTBO YKHUBBIX OPraHU3MOB, MAarHUTHOE
moie 3emuH, apelid MoICOB, POJIb MArHUTHOTO IIONS IS JKM3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBCHHBIE CBOWCTBA (MMPU3HAKH) (PU3UUECKHUX
SIBIICHU;

OTHUCHIBATh U3YYCHHBIC CBOMCTBA T€J U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
dusnueckre BeIUYHMHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIJIOThI, yJIeJIbHAsI TEIJIOEMKOCTh BEIIECTBA, YAENbHAsA TEIUIOTa
IJIaBJICHUS, YJIeJIbHas TeIUIoTa IMapooOpa3oBaHusl, yJeJbHAs TeIioTa
CropaHusi TOIUIMBa, KOY(POUIIMEHT TIOJIE3HOTO JCHCTBHUS TEIIOBOM



MAIllHbI, OTHOCUTEJIBHASI BIIAXKHOCTHb BO31yXd, JJIEKTPUUYECKHMU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHUBIIEHUE NPOBOJHMKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABUWIBHO  TPAKTOBAThH
(bu3MYEeCKUl CMBICH HCIOJIb3yeMbIX BEJIMYUH, 0003HAUYECHUS] U €IUHUIIBI
¢u3nyecKuX BENUYMH, HAXOIUTh (HOPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
¢u3NYECKyI0 BENUYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH TpaPuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IIPOLIECCHI,
WCIIOJBb3Yysl OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOPHUH
CTPOEHUS BEIlEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsiia, 3aKoH OMa 1l yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTH4eCKOe
BBIPAKCHHE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omopod Ha |—2 W3yYEeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCJIOBHUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIIATH HENOCTATOK
JAHHBIX I pelIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEeoOXoauMble JUIsl €€ pelieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATDH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUNHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, MCIOJIb3Yysl ONMUCAHHE HWCCIIEIOBAaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHHE, OLEHUBAaTh MPABWIBHOCTh TMOPSIKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WIH
¢u3znyecKux CBOWCTB Tl (KanWUISIPHbIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYUYCHHH OT I[BETa H3JIydaromie (Toromiaromei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIIEPATypbl KUIKOCTH U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTPHU3alUs Tel W B3aUMOJEHCTBHE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX [IOJEH IIOCTOSIHHBIX MAarHWTOB, JIEUCTBUS
MAarHuTHOTO MOJs Ha IPOBOJHHMK C TOKOM, CBOMCTBAa 3JIEKTPOMATHUTA,



CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMyIUpOBaTh
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHUJbl TOKa, HAMpsHKEHUS C KCMHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEJIUYUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOU BEIMYUHBI OT
JIpPYyrol C  UCHOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOrO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpaThb YCTaHOBKY H
BBIIIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMULl U TIpauKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yAelibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBICHUE NPOBOJHMKA, paboTra H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEII0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJII0/IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TIPH padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUS HM3YyYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUcaHud (B TOM 4YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETUMK JIJIEKTPHUUECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
pUOOPHI, HArPEBATENIbHBIE NEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
NPEIOXPAHUTENH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMSI O CBOWMCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHHUYECKUE YCTPOMCTBA M HM3MEPHUTEIIbHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM  (3KHUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lernen ¢ NociaeAoBaTeIbHBIM U MapajuleIbHBIM COCIUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX 1IETICH;



OPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  TPUMEPax)
MPAKTHYECKOTO HCIOJB30BaHUA (PU3NYECKHX 3HAHUW B TMOBCETHEBHOU
JKU3HU I oOecrieueHrss 6€301acHOCTH MPpU OOpallieHur ¢ IpudopaMu H
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHCHHUS 3JIOPOBbS W COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUSI B
WuTepHere, Ha OCHOBE UWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX ~ MCTOYHWUKOB  BBIIEISITh  WH(GOpMAIIO, KOTOpas
SIBIISICTCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3aJJaHUN HAYyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOoro coAepKaHHs, CIPAaBOYHBIE MaTepHalbl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHHUS TEKCTa,
npeodpazoBaHusi HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIECHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJAEp)KaHUsi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH PE3YyIbTaThl
IPOEKTHON WJIM HCCIE0BATENIbCKON EATEIbHOCTH, MIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIM anmapat Kypca (QU3MKH,
COIIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUN (PHU3NIECKIX
MPOIIECCOB pacTpeAesisaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IJIaHa JNEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBAaTh COOCTBEHHBIA BKJIaa B
NEATEeTLHOCTh TPYMIIBI, BRICTPABATh KOMMYHHUKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy oOydenus B 9 kJjiacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCYETa, MaTepUalbHAs TOYKa,
TPaeKTOpHsl, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABWKEHUS, aedopmalius
(ympyrasi, niacTU4eckas), TPEHHE, IEHTPOCTPEMUTENbHOE YCKOPEHHE,
HEBECOMOCTh U MEperpy3ku, LUEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TElo,
LEHTP TSKECTH TBEPAOIO Tejla, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUA U TOTJIOMICHUs, anbda, 0eTa- U raMma-u3inydeHus,
W30TOIBI, SIAEPHAs SHEPreTHKA;

paznuyaTh SIBJIEHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
IBUKEHHUE, DPABHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXKEHHUE, CBOOOIHOE
[aJIeHre TeJl, pPABHOMEPHOE JIBUKEHUE 0 OKPYKHOCTH, B3aUMOJIEHCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJICOATEIhbHOE MBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHUE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUEe, OTpPaKEHHE U MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe OeIoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsI PAJAMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CICKTpa
W3ITYYCHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX SBJICHUUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B TPHUPOJIC:
MIPWINBBI M OTJIUBHI, ABIKEHUE TIaHeT COJTHEYHOW CUCTEMBI, pEaKTHBHOEC
NBIDKEHUWE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMIICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 53XO0, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOIOTHYECKOE JIEUCTBHE BUIAUMOTO,
yIbTPpaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PagOaKTUBHBIN ()OH, KOCMHUYECKHE Jy4H, PAJUOAKTUBHOE H3TydCHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBUE PAJAUOAKTUBHBIX W3IYyYECHUNH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (PU3NYECKUX
SIBJICHUH;

ONHMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3MUCCKHUE SBICHUS, UCIIOJIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTb Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CHJa TSKECTH, YCKOPCHHE
CBOOOTHOTO TIAJEHUS, BEC Tela, HUMIYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAIbHAS JHEPTHUs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrusi, TOoJiHAsg MeEXaHW4YecKash SHEeprus,
TIEPHOJT M YacTOTa KOJIeOAHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTe)Ib MPEIIOMJICHUS CPEbl), TPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HaueHUs W EIUHUIIBI (U3MUYECKUX BEITUYMH, HAXOJIUTHb (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO0 BEIMYHMHY C JAPYTUMH BEITUYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIIECCHI,
WCIIOJIb3YsI 3aKOH COXPAHEHHUs DHEPTHU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOT0 U MACCOBOI'O YUCE



IpU SAEPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NUYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JTOTUYECKUX
IaroB C ONOpOW Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHI,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THhle 3adaud (omMparluecss Ha cucremy u3 23
ypaBHEHUH), UCIOB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (DU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIW3a YCIOBHUS 3aJayd 3alUCBhIBaTh KPaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUThH PACUETHI U
OLICHUBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh MpPU OMOLIU
(U3MYECKUX METOOB, HCIOJb3ySl ONHMCAHUE HCCIIEIOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTD IOPSAJKA
IIPOBEICHUSI  UCCIENOBAHUS, JI€JIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJIUTH OMbBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBJICHUW WM
(bu3nUecKuX CBOMCTB Ten (KM3ydeHue BTOpOro 3akoHa HbloTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT Macchl Tpy3a M JKECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIIpOCTpaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3yUYEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB M300pakKeHUsl MpeaMera B coOUparouiei
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3ITYUYECHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOrO Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, onpeenss
CpeqHee 3HAUYeHHE W3MEpAeMON BeauuuHbBl ((POKyCHOE paccTOsHUE
coOuparoieii JuH3bI), OOOCHOBBIBATH BBIOOpP crmocoba M3MepeHus
(M3MepUTEILHOTO PUOOpa);

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCITOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTH IIyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBXKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJICOAaHUI MaTeMaTH4eCKOro MasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHHUsl CBETa OT yrila MaJIeHUusl U yrjia IpesioMJIeHUs] OT yrJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTHU
(¢u3nyecKuX BEIMYMH B BUAE TaOIUI U IpadUKoOB, JejaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIe0BaAHNUS;

IPOBOJNTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpEeaHs
CKOpPOCTh M YCKOpPEHHE Tela TpH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOJHOIO MaJeHusl, ®KECTKOCTh MPY>KUHBI, KOIPPHUIHEHT
TPEHUsI CKOJIBKECHMS, MEXaHHueckas paboTa M MOLIHOCTb, 4acToTa H
nepuos KojaeOaHMi MaTeMaTHYecKoro W TMPYKMHHOTO MAasiTHUKOB,
ONMTHYECKas Cujla coOuparomieil JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCHEPUMEHTATBHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHOW HHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJTU3UPOBATH MOJIYYECHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YyYEHHBIX (QU3MUYECKUX MOJIEIeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJeJb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS UW3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmNHUCaHUA (B TOM YHUCIE:
CHHMIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHUYECKHE CBETOBOJBI,
CTHEKTPOCKOTN, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaXx (PU3WYECKUX SBJIEHUM M  HEOOXoauMmble  (uU3nyecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHYHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKHX IMPOIIECCOB
IpU PEIICHUH Yy4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
NOCTPOEHHUS N300paKEHH B IIJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCETHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COOIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK uHPoOpMamu (U3HNUECKOTO COJIEpKaHUS B
WHuTepHeTe, caMoCTOATENbHO (DOPMYIHMPYsI IOMCKOBBIN 3apoc, HaXOAUTh



MyTH OMpeesIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(OpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHNN YYE€OHBIX 3aJJaHUN HAyYHO-TOMYJISPHYIO
JUTEepaTypy  (pU3MUECKOro  coAepkKaHMs, CIPABOYHBIE MaTepUalbl,
pecypcebl cetu MIHTEpHET, BiaeTh NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
MHpOpMallMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpKaHUs,
nyOIMYHO NPEACTABIATh PE3yibTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPU  3TOM TI'PAaMOTHO  MWCIOJIB30BaThb  W3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalMell ¢ Y4YETOM OCOOEHHOCTEW ayJIUTOpHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U Kontponsusie | TIpaxTaueckue (uudposbie)
n/m TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchbl
Pa3nes 1. ®u3nka u e€ poJib B NO3HAHMHU OKPYKaI0Lero Mupa
bubnuoreka [IOK
1.1 ®du3uKa - HayKa O MPUPOJIe 2
YK pHpo https://m.edsoo.ru/7f416194
1.2 Du3nyecKue BETUYNHBI 2 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAy4YHBIN METOA 5 1 bubnuoreka LIOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nes 2. IlepBoHavaibHbIC CBEICHUS O CTPOCHMH BeleCTBA
bu6mmoreka [IOK
2.1 Crtpoenue BeliecTna 1
TPOCHHE BELCCTs https://m.edsoo.ru/7f416194
) JIBr>keHre ¥ B3aUMOJICHCTBHE ) | bubmuoreka [IOK
) YaCTHI] BENIECTBA https://m.edsoo.ru/7f416194
3 ArperaTHbl€ COCTOSTHUS 5 bubnuorexa LIOK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBM:KeHHE ¥ B3aMMOAeicTBHE Tel
Bbubmmoreka [JOK
3.1 Mexanundeckoe €HUE 3
RATHHACCIOT ABIDRCHH https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnmoreka [JOK

3.2 Hne 4 1
HEPLIA, Mavea, IIOTHOCTS https://m.edsoo.ru/7f416194
bubnmoreka [JOK
33 Cuna. B 14 2
i, Brpt cnit https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasznen 4. JlaBiienue TBEPABIX TeJl, :KUIAKOCTEH U Ta30B
apienue. Ilepenaua
a R ped bubmmoreka [IOK
4.1 JIaBJICHUS TBEPIBIMU TEIIAMHU, 3
https://m.edsoo.ru/7f416194
JKHAKOCTSMH U Fa3aMu
bubnnorexa [IOK
42
Alapaterue xuxocth . https://m.edsoo.ru/7f416194
bubnnorexa [IOK
4. A
3 TMOC(hepHOE TaBJICHHE 6 https://m.edsoo.ru/7f416194
44 JelicTBue )KMAKOCTH U ra3a Ha 7 3 bubmuoreka [IOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3nes 5. PaGoTa n MOIIHOCTB. JDHeprus
bu6nuorexa [JOK
1 P 1
> a60Ta H MOUIHOCT® 3 https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
2 II 1
> POCTRIC MEXAHHIMBT > https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
. M 4 1
>3 CXAHITIECRaA SHEPTHA https://m.edsoo.ru/7f416194
Hroro o pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

I10 ITPOI'PAMME




8 KVIACC

KoumnuectBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB Komtpombibie | TIpaxraueckue (uudgposbie)
0/ ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenJioBble siBJIeHUSsI
L1 CtpoeHue u CBOMCTBa . bubnuoteka [IOK
) BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
1.2 T 21 1 5
CILIOBBIC MPOUECCHl https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3nen 2. DiekTpuyecKkue 1 MATHUTHDIE SIBJICHUSA
DNEKTPUUECKUE 3apSIbI.
P P but6mmoreka [IOK
2.1 3apsoKeHHBIE Tela U UX 7 1
N https://m.edsoo.ru/7f4181ce
B3aUMO/IEHCTBHE
29 [TocTostHHBIM 20 ) 7 but6mmoreka [IOK
' IEKTPUICCKUI TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
23 M 6 1 1.5
ATHITHbIC ABTCHICT https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHast 4 bubnmoreka [IOK
) UH]TyKLUS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepsHoe Bpems 3
OBILEE KOJIMYECTBO
I 68 4 14.5

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KoanuecTBo yacoB

DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB Komtpombibie | TIpaxraueckue (uudgposbie)
/i ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Mexanudeckne siBJIeHUS
L1 MexaHndecKoe IBUKECHUE 10 1 bub6mnoreka [IOK
' 1 CIIOCOOBI €T0 OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.2 BzaumopeiictBue Te 20 1 3
MOACHETBIE TET https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHEHUs 10 3 bubmmorexa [HOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexanuueckue K0J1e0aHUA U BOJIHBI
bu6nmoreka [JOK
2.1 Mexaaundeckue Koneda 7 3
RARHTCCIHE KOTCOARHA https://m.edsoo.ru/7f41a4a6
) MexaHHn4YeCKHe BOIHEL. 2 | 3 bu6nmroreka [JOK
’ 3BYyK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiiekTpoMardHuTHoeE 10JIe H 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIIeKTPOMarHUTHOE TI0JIC U 6 5 bubnmoreka [IOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3nen 4. CBeToBbI€e SIBJIEHUS
4.1 3aKOHBI pacpOCTPaHEHUS 6 2 bubmuoreka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

cBeTa https://m.edsoo.ru/7f41a4a6
42 JIMH3BI 1 oNITUYECKHUE 6 3 bubmuoreka [IOK
' pruOOpBI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6Genoro ceera 3 ) bubmuorexa [IOK
) B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgea 5. KBanToBbIE SIBJICHUSA
Hcnyckanue u
bubmmoteka [IOK
5.1 MIOTJIOILLIEHHUE CBETA 4 1
https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmmoteka [IOK
52 6 1
(CTpocHHe aTOMHO0 A1pa https://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
53 s 7 1
AICPHRIE peaktid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/1bHO-0000 110N MOYJ/Ib
[ToBTOpeHue u 06001IeHNE
bubmmoteka [JOK
6.1 cozepKaHus Kypca 9 2
https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 knacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOBIIO ITPOI'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KoHTpoJsbHbIe
padoTsbI

IMpakTuyeckne
padoThbI

Jlara
U3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3nKa — HayKa O IPUPOJIE.
SIBnenus npupoasl.
dusnyecKue ABICHUA

MexaHn4deckue, TEIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BeIUYUHbI U UX
U3MepeHue

Ypok-uccnenoBanue
"M3MepeHue TeMieparypsl
IIPY TOMOIIIN KHUJIKOCTHOTO
TEPMOMETpA U JIaTYUKa
TeMmeparypst"

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3YYaIOT
MIPUPOTY.
EcrecTBeHHOHAYUYHBIN METO
no3Hanus. Onucanue
buU3HYECKUX SIBICHUU C
IMOMOILIBIO MOAEICH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue



https://m.edsoo.ru/ff09f72a

"[IpoBepka runoTe3bl:
JaIbHOCTB MOJIETA IIApUKa,
MYILIEHHOTO0 TOPU30HTAIBHO,
TeM OOJIbIIe, YeM OOJIBIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,

bubnnorexa [IOK
7 JIOKa3bIBAIOIIME TUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBM>KEeHHE YacTHIl BEIICCTBA buGnnorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OmnbITHI
9 10 HAOJIFOIEHUIO TEILIOBOTO
pacUIupeHHs Ta30B»
10 ArperatHble COCTOSHUS
BEIECTBA
Bzaumocss3p Mexny
CBOMCTBaMH BEIIECTB B
Pa3HbIX arperaTHbIx
bu6nunoreka [JOK
11 COCTOSHHMAX U UX
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI
Mexannueckoe IBHKECHUE.
but6mmoreka [IOK
12 PaBrOMEpHOE M
https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE IBMKEHUE
13 Cxopocts. Enuanist bubnuoteka [IOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu u BpeMenun bubmmoteka LIOK

JBHIXCHU S

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

Nuepuusi. 3akoH UHEPIIUH.
BsaunmogeiicTBre Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTHU
JIBHJKEHUS TEl

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

ITInotHOCTE BemiecTBa. Pacuer
Macchl U 00bEMa Teja 110 €ro
IUTOTHOCTH

bubmnorexa [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaboparopHas paboTa
«OnpesneneHue IoTHOCTU
TBEPIOTO TEIIAY

18

Pewienue 3agay no reMe
"ITnorHOCTS BemecTa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0al23c¢

19

Cuna xak XxapakTepuCTHKa
B3anMoJieiicTus Ten. Cumia
ynpyroctu. 3akoH ['yka

20

JlaGopaTtopHast pabota
«3yueHne 3aBUCUMOCTH
pactsbkeHus (aedopmarum)
NPYKAHBI OT PUIIOKEHHON
CHJTBI»

21

SIBaenwme tarorenus. Cuma
TSOKECTH

22

CBs13b MEXy CUIION TSXKECTU
U Maccoii Tena. Bec Tena.
Pemenne 3a1a4d nmo teme
"Cuna Tsprect"

butmmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TSHKECTH Ha APYTUX
rianerax. Gusnyeckue

bubmuorexa [IOK
https://m.edsoo.ru/ff0al502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XapaKTECPUCTHUKHU IIAHET

bubnuorexa [IOK
24 H3mepenue cun. JJunamome
P A P https://m.edsoo.ru/ff0al8cc
bubnnorexa [IOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX Cuil,

%6 HaIlpaBJICHHBIX 10 OJTHOM bubmmoreka [IOK
npsMoil. PaBHoelcTByromas https://m.edsoo.ru/ff0ala70
[970)

7 Pewienue 3agad o reme
"PaBHonelicTBytomast cui"

TpeHune CKoIbKEeHNs U TPEHUE
28 H(I:KOH Tpenue B ipu oz[pe u bubmmorexa LIOK
P pup https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHast pabota
«3yueHne 3aBUCUMOCTH

29 CUJIBbI TPEHUS CKOJIBKEHHS OT bubnmnoreka [IOK
CHJIBI TaBJIECHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOIINXCS
MTOBEPXHOCTEN
Pemenue 3agaq Ha

30 OnpeieTIeHue
PaBHOAECHCTBYIONIEH CHJIBI
Pemenne 3amad no remMam:

31 «Bec Tenay, «I'papuueckoe bu6muoreka LIOK
n300pakeHue Cun, «CUITbD, https://m.edsoo.ru/ff0alde0
«PaBHOACHUCTBYIOIIAS CHII»

32 KonTtponsHas pabora mo



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TemMaM: «MexaHn4ecKoe
IBWKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe n3o00pakeHme
cr», «CHITBI»

Hasnenue. CriocoObl

bubnnorexa [IOK
33 YMEHBILIEHUS U YBEITUUEHUS
https://m.edsoo.ru/ff0a20a6
JaBJICHUSA
JlaBiienue raza. 3aBUCUMOCTh
N bubmuoreka [IOK
34 JlaBJEHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypbl
ITepenava naBneHus
35 TBEPJBIMH TEJIAMU, bubnmnoreka [IOK
SKUIKOCTSIMU Y Ta3aMU. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackaims
aBJICHUE B JKMJKOCTH M rase,
o UH bubmuoreka [IOK
36 BBI3BAHHOE JICHCTBHUEM CHIIBI
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemrenue 3amad mo teme
37 «/laBneHue B )KUAKOCTH U bubmorexa [OK
g https://m.edsoo.ru/ff0a2826
raze. 3axon ITackamsay
butmmoreka [IOK
38 CooOmmaromumecs cocyabl
HHIArot ya https://m.edsoo.ru/ff0a2970
39 I'uppasinnueckuii mpecc bubmmorexa [IOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopmiaeBoit
JKUJTKOCTHBIM HacocC
bub OK
41 Atmocdepa 3emin. [TpuanHb nommotexa L

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

CYIIECTBOBAHMS BO3YIITHOM
000JI0YKH 3eMIIN.
3aBHCHMOCTh aTMOC(HEPHOTO
JIaBJIEHHS OT BBICOTHI HaJL
YPOBHEM MOPS

4 Bec Bo3myxa. ATmocdepHoe bubnmoreka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
1 N3mepenne armochepHoro bubnmnoreka [IOK
nasienust. OnbIT Toppuuennu https://m.edsoo.ru/ff0a2dag
3aBUCHMOCTH aTMOC(epHOTO
bubnnorexa [IOK
44 aBJIECHUS OT BBICOTHI HAJ
https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
Bapomerp-a"epous.
45 ATII)VIOC(I)S Hoepz[aBIJ[IeHHe Ha bubnnorexa [IOK
p https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenue 3amau no teme
"AtmocepHoe naBiaeHue"
elicTBHE JKUIKOCTH U ra3a Ha
47 for )KeHHOCHB HHUX TEJIO bubmorexa [OK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHast pabota
«Omnpenenenue
48 BBITAJIKUBAIOIIEH CUIIBI bubnmorexa LHOK
N N ’ https://m.edsoo.ru/ff0a33fc
JIEHCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B KHUIKOCTH)»
JlaOoparopHas pabora 1o
paTOpHa p bubmuorexa [IOK
49 teme «MccienoBanue

3aBHCUMOCTH B€Ca TC€Jia B BOJC

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

0T 00bEMa MOTPYKEHHOI B
JKUJIKOCTh YacCTH TeJIay

50

ITnaBanue Ten

bubnuorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabota
"KonctpyupoBanue
apeoMeTpa Wi
KOHCTPYHPOBAHUE JOAKHU U
OIIpenieNIeHue €€
rpy30n01béMHOCTH"

52

Pemenne 3amad mo remam:
«llnaBanue cynos.
BosnyxonnaBanue»,
«/laBneHune TBepAbIX TeI,
JKUJIKOCTEN M Ta30B»

bubnnorexa [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

bubmmoteka [IOK
https://m.edsoo.ru/ff0a3{82

54

Morutaocts. Eanauiis
MOILIHOCTH

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IIPH
noaAbEME I10 JIeCTHUIIE"

56

IIpocTeie MexaHU3MBI. Poruar.
PaBHOBecue cuit Ha peryare

57

KonTtponrHas pabota mo reme
«/laBreHne TBepabIX TET,
KUJKOCTEH U Ta30By /
Bcepoccuiickas mpoBepoyHast
pabota



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepHbIii ypok. Pabota ¢
TEKCTaMH 110 TeMe «JlaBiieHre

B . bubnuorexa [IOK
58 TBEPJBIX TEI, KUJKOCTEN U
N https://m.edsoo.ru/ff0a4ffe
ra3oB» / Beepoccuiickas
poBepoyHas paborta
Poeryaru B TexXHUKE, OBITY U
50 npupoe. JlaboparopHas 0.5 bubnmoreka [IOK
pabora «VccnenoBanue ' https://m.edsoo.ru/ff0a478¢
YCIIOBHM PAaBHOBECHS phIuara
Pemenue 3ampau o teme
60 «Y cll0BUS paBHOBECHS bubmmorexa [IOK
P https://m.edsoo.ru/ff0a48a6
pbIyara»
KoaddummenT nonesnoro
JNEUCTBUS MEXaHNU3Ma.
61 JlaGopaTtopHast pabota 0.5
«3mepenune KIIJI HakIOHHOM
IJIOCKOCTH
& Pemrenne 3anay o teme bu6mmoteka [IOK
"Pab6ora, momHOCTH, KIT" https://m.edsoo.ru/ff0a4c48
MexaHnueckast SHeprusl.
but6mmoreka [IOK
63 Kunernueckas u
https://m.edsoo.ru/ff0a4252
MOTEHITUATbHAS SHEPTH
64 3aK0oH COXpaHEHUs bubnmnoreka [IOK
MEXaHUYECKON SHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKCepUMEHTaIbHOE
65 OlpeAEeIIEHUE U3MEHEHUS 1

KHUHETHYECKOU U
MIOTEHIUAIIbHOW SHEPTUU IIPU



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTBIBAHUY TEJIA I10
HAKJIOHHOI IUTOCKOCTH"

66

KonTtponbHas pabora 1o teme
«PaboTa ¥ MOIITHOCT.
DOHeprus

67

PesepBHbIii ypok. Pabota ¢
TEKCTaMHU 110 TEME
"MexaHndeckoe IBUKeHue'

bubmuoreka [IOK
https://m.edsoo.ru/ff0adee6

68

PesepBHelii ypok. Pabora c
TekcTaMH 11o TeMe "Pabora.
MoiHocTb. DHeprus"

OBIIEE KOJIMYECTBO HACOB
I10 ITPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuyecTBO 4acos

DJIeKTPOHHBIE
Ne ara ugpossbie
Tema ypoka Konrpouabsnsie | Ilpakruyeckue A umpp
n/n Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUIECKOM ! bubnuoreka LIOK
TEOPUH U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
Macca u pa3mep aTOMOB U |
MOJIEKYJI
Moaenu TBEPAOTO, )KUJIKOTO U
. bubmuorexka [IOK
ra3o00pa3HOro COCTOSHUI 1
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHEeHHE CBOWCTB
TBEPAOTO, )KUJIKOTO U
razo000pa3HOro COCTOSTHUMN {
BELIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW Teopun
Kpucrannnueckue u | bubnuoreka LIOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CwmauuBaHue u
bu6mmoreka [IOK
KaITAJUISIPHOCTb. 1
https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HATsHKEHNE
TemnnoBoe pacuvpeHue u 1 bubnuorexa LIOK

CXKaTue

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b
TEMIIEPaTyphl CO CKOPOCTBIO 1
TEIIOBOT'O JIBUKEHHUSI YaCTHI]

BnyTtpenHss sHeprusi.

bubnnorexa [IOK

BBIACIIEICMOI'O UM IIPU
OXJTaXKACHUHN

9 Croco0bI U3MEHEHHUS
o https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHEeprun
10 Bunrsl Temionepenaun buGnnorexa [IOK
P https:/m.cdsoo.ru/f0a6412
Y pox-KoH(epeHIHs
"[IpakTrueckoe
T HCITOJIb30BAHHE TEIIJIOBBIX bubnnorexa [IOK
CBOMVICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaJiOB B IEJIAX
sHeprocoepexeHus"
2 KoaudgecTBO TEIIOTHI. bu6nunorexa [JOK
VY nenpHas TEMI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIIOBOTO
bu6mmoteka [IOK
13 Oananca. TermmooOMeH u
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTtopHnast pabota
"UccnenoBaHue IBIEHUS
butmmoreka [IOK
14 TETI000MeHa pu
o https://m.edsoo.ru/ff0a6a98
CMEINIMBAHUHU XOJIOTHON U
ropsiueit BojbI"
Pacuer xonudecTBa TETIOTHI,
HEOOXOIMMOTI0 IS
15 HarpeBaHus Teja u



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGopaTtopHnas pabota

bubnnorexa [IOK

16 "Onpeznenenue yaenabHOMU
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BellecTBa
OHeprus TouMBa. Y iebHas bu6mmoteka LIOK
17
TETJI0Ta CTOPaHUS https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUIMYECKUX Tell bubmmorexa [IOK
P ] https://m.edsoo.ru/ff0a71d2
VYV nenpHas TEMI0Ta MIIABJICHUS
JlaboparopHas paboTa
" PaTOpHAAD . bubnnorexa [IOK
19 Ornpenenenne yaenbHOM
" https://m.edsoo.ru/ff0a72fe
TEIUIOTHI MJIABJICHUS JIbJ1a
20 [TapoobpazoBanue u bu6mmoreka [IOK
KoHJeHcauus. Mcniapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas Temnora
napooOpa3oBaHus U
bu6nmoreka [JOK
21 KOH/JIEHCAllUU. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a786¢
TEMIIepaTypbl KUIIEHUS OT
aTMOC(EepHOTO JaBJICHUS
Bnaxnocts Bo3ayXa.
JlaGopaTtopHnast pabota
" bubmuorexa [IOK
22 Onpenenenue
N https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHOMN BIIAYKHOCTH
BO3qYyXa"
Pemenue 3anau Ha
23 OTIpeIeTICHUE BIIAYKHOCTH
BO3/IyXa
24 [TpuHIMIIBI paOOTHI TETLIOBBIX

nsurateneit. [laposas



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. /IBurarens
BHYTPEHHETO CrOpPaHUs

25

KII/I rerioBoro aBurareis.
TernoBbie IBUTATEIIN U
3alUTa OKPYIKAIOIIEH CPEIbl

bubnuorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHECHHUS U
IIPEBPALLCHNS YHEPTUH B
TEIJIOBBIX ITpoLieccax

27

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme "TeroBsie
saBieHus. MI3mMeHenue
arperaTHbIX COCTOSIHUI
BemecTa"

bubnnorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas paborta no reme
"TerioBbIe SIBIECHUS.
W3meneHne arperaTHeIx
COCTOSIHHMI BenecTna'

bu6mmotexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusanus Ten. JIBa pona
AIEKTPUUYECKUX 3apsI0B

30

Ypok-uccnenoBanue
"DneKTpu3anus Ten
WHIYKIUEN U TIpU
CONMPHUKOCHOBEHUN"

31

B3anmoneiicTre 3apsKeHHBIX
ten. 3akoH Kyrnona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUYECKOE TOJIE.
HanpsxeHHocTh
IIEKTPUYECKOTO MOJIS.

bubmuorexa [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[TpuHuun cynepno3suuuu
ANEKTPUYECKHUX TOJEN

Hocurenu anexrpudeckux

33 3apAI0B. DJIE€MEHTapHBIN
3apsia. Ctpoenue atoma
[TpoBOAHMKY U AUDTEKTPUKH.
bubmuoreka [IOK
34 3aKOH COXpaHEHHUs
https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO 3apsia
Pemenue 3agau Ha
N bubnmoreka [IOK
35 MIPUMEHEHHE CBOMCTB
https://m.edsoo.ru/ff0a90cc
ANEKTPUUYECKUX 3aPsII0B
DIIEKTPUUYECKHI TOK, YCIOBUSA
36 €ro CyIIeCTBOBaHUSI. bubmuoreka [IOK
M cTOYHMKH DIIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleicTBHS DJIEKTPUYECKOTO bubmuoreka LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
18 "JlelicTBHE 3IEKTPUUECKOTO |
MOJISI HA IPOBOJAHUKYU U
JUDIIEKTPUKH"
39 DJIEKTPUYECKUI TOK B bubnuoteka [IOK
MeTallnax, >KUJKOCTSAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJeKTpuuecKas Lemb U €
COCTaBHBIC YaCTH
Cwuta Toka. JlabopartopHas
" but6mmoreka [IOK
41 paborta "U3mepenue u 0.5

peryJMpoBaHue CHIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DneKTpUYecKoe HapsKEeHUE.
Bonbr™merp. JIabopaTopHast
pabora "M3mepenue u
peryiaupoBaHue HarpsiKeHus"

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a9¢14

43

ConpoTuBieHnE NPOBOIHUKA.
YV nenpHOE CONPOTHBIICHNE
BEIL[ECTBA

bubmnorexa [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD
AJIEKTPUYECKOTO
COTMPOTUBIICHUS TPOBOJHHUKA
OT €ro0 JUTMHBI, TUIOIIAN
MOTIEPEYHOr0 CEUCHUs U
Mmarepuana"

bubnnorexa [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTDH CHJIBI TOKA OT
HanpsikeHus. 3akoH Oma i
ydacTka Ienu

bu6nunorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHnast pabota
"UccnenoBaHne 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMTPOTUBIICHHUS
pe3nCcTOpa U HANPSHKSHUS Ha
pe3ucrope"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

ITocaenoBaTenbHOE U
napajuieJIbHOE COeIMHEHUS
HpOBO}IHI/IKOB

48

JlaboparopHas pabota
"[IpoBepka nmpaBuiia
CJI0’KEHUS HAIPSKCHUM TIPU

bubnuorexa [JOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

MOCJIEI0BATEIILHOM
COCIMHEHUH JIBYX
pe3ucTopoB”

JlaboparopHas pabota
"[IpoBepka npaBua 1151 CUIIbI

bubnnorexa [IOK

49
TOKa IIPU NapajuieIbHOM https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB"
Pewenne 3anau Ha
npuMeHeHue 3akoHa Oma i bubnmoreka [IOK
50
Pa3IMYHOTO COEAUHECHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOTHHKOB
PaGora u mourHOCTH
bubmuorexa [IOK
51 ANEKTPUUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyna-Jlenna
JlaGoparopHas paboTa
5 "Onpenenenue padboOTsl U bu6muoreka LIOK
MOILHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIEKTPUUECKHE IIETTH U
53 HOTPEOUTETH DIEKTPUIECKOM bu6muoreka LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [TocTosSTHHBIC MATHUTBI, UX
B3aMMO/ICICTBHE
Ypok-uccienoBanue
" b N butmmoreka [IOK
55 N3yuenue nosen
" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
bu6muoreka [IOK
56 MarunutHoe nosie. MarauutHoe B

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

oJIe 3eMIIH U €ro 3HaYEeHUE
IUIS JKU3HU Ha 3eMiie

57

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DnexkTpuueckue 3apsabl.
3apspKeHHbIE TeJa U UX
B3aMMO/ICHCTBUS.
[TocTOAHHBIN PEKTPUUYECKUI

TOK

bubmnorexa [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTtponpHas paboTa o teme
"DnexkTpuuecKkue 3apsabl.
3apsoKeHHBIC Tela U UX
B3aUMO/IEHCTBUS.
IToCTOSTHHBIN NEKTPUYECKUI
Tok" / Beepoccuiickas
poBepoyHas paborta

bubnnorexa [IOK
https://m.edsoo.ru/ff0abeal

59

PesepsHslit ypok. Pabora ¢
TEKCTaMHU IO TEMe
"TTocTOSTHHBIN 2TEKTPUUECKUN
ToK" / Beepoccuiickas
npoBepoyHas pabora

bubmmorexa [IOK
https://m.edsoo.ru/ff0acdc6

60

OneiT Opcrena. MarHutHoe
I10JIE DJIEKTPUYECKOT O TOKA
MarauTHOE MoJie KaTYyIIKH C
TOKOM

butmmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenue
3JIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnast pabota
"N3yuenue neiicTBus

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

MarHUTHOTO II0JISI Ha
MIPOBOJIHUK C TOKOM"

62

DNEeKTpOBUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonws3oBanue
SJIEKTPOJBUTaTEIICH B
TEXHUUYECKUX YCTPOINCTBaX U
Ha TpaHcmnopre. JlaboparopHas
pabota "KoHCTpyHrpoBaHue
U3y4eHue paboThl
aJeKTpoABUTaTens"

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbiter @apazesi. 3akoH
JIEKTPOMArHUTHOM
nHaykuun. [Ipasuito Jlenna

64

DnektporeHeparop. CrocoOs
TOJTYYCHHS DIICKTPUICCKON
SHEPruu. DIEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX HCTOYHUKAX
DHEPTUH

65

IToaroroBka Kk KOHTPOJIBHOM
pabore 1o Teme
"DnexTpuueckue u
MarHuTHbIC SBICHUS"

66

KonTpomnpHas padorta o teme
"DneKkTpuuecKue u
MAarduTHBIE BIeHUS"

butmmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepHbIii ypok. Pabora ¢
TekcTaMu 110 Teme "TenmoBeie
SIBIICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

68

PeseprHbIii ypok. PaboTa ¢
TEKCTaMH 110 TeME
"MaruuTHbI€ SIBJICHUS"

OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

68

14.5




9 KJIACC

KoanuecTBo yacoB

DJIeKTPOHHBIE
Ne ara ugpossbie
Tema ypoka Konrpouabsnsie | IlpakTuyeckue A umpp
n/n Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchbl
MexaHn4ecKkoe IBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera.
bubmnoreka [IOK
OTHOCUTEITHHOCTH 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKCHUS
PaBHOMEpPHOE IPAMOTIMHENHOE 1 bubnuoreka LIOK
JIBUOKEHUE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe
IIPSIMOJIMHEVHOE JIBU>)KECHHE. 1
CpenHsisi 1 MTHOBEHHAs
CKOpPOCTh
IIpsmonuneitHoe
bu6mmorexa [IOK
PaBHOYCKOPEHHOE IBUKECHUE. 1
https://m.edsoo.ru/ff0ad8d4
Yckopenue
CKopocCTh MPSAMOIIMHENHOTO
PaBHOYCKOPEHHOT'O IBUKECHHSL. 1
I'paduk ckopoctu
JlaGopaTtopHnast pabota
"Onpenenenue yCKOPEHUs Tena
bu6nmoreka [JOK
MIPU pPaBHOYCKOPEHHOM 1 1

JIBIKEHUH 110 HAKJIOHHOU
mIockocTH"

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CB00OHOE MTaJeHUE TEIL.

8 Omnpithl [Manmmnest
PaBHOMEpHOE ABMXKEHUE IO
9 okpyxHocTH. [lepunona u yacrora bubnmoreka [IOK
oOparenust. Jluneitnas u https://m.edsoo.ru/ff0ae176
yIJI0Basi CKOPOCTH
10 LlenTpocTpeMuTensHOE
YCKOpEHHe
T [Iepsriii 3akoH HeroToHA. bu6mmoteka LIOK
Bexkrop cunbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka [IOK
PaBnogxeiicTByrOmas cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHa. bubnmnoreka [IOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ac982
14 Pemienue 3anau Ha npuMEHEHUE bu6nuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyrocru. 3axon I'yka Etptlrijzj/l;lr(r)l.Teeszzer/Iﬁaneca2
16 Pemenne 3aga4a mo reme «Cuita
YIIPYTOCTH
Jlal
17 «Oi;if;iiiiigg;jlomn buomiorexa LIOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBD)
bubnmnoreka [IOK
18 Cra Tperms https://m.edsofru/fanﬂ 38
19 Pemenue 3amau mo teme «Cuia bubnuoteka [IOK
TPEHUD» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabota bubnuoteka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne kodhduimenTa
TPEHUS CKOJIbXKEHUs"

https://m.edsoo.ru/ff0af8be

21

Pemrenue 3agad mo reme
"3akousl Herotona. Cuia
ynpyrocty. Cuna TpeHus"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0afb8e

22

Cuia TSOKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUSI.
YckopeHnue cBOOOHOTO
mageHus

bubmuoreka [IOK
https://m.edsoo.ru/ff0af044

23

Ypok-kondepennus "J[BukeHue
TEJ BOKPYT TPaBUTAI[MOHHOTO
uenTpa (ConHeyHas cucremMa).
[Nanaktukn"

24

Pemenne 3agau mo teme "Cuna
TSOKECTH U 3aKOH BCEMUPHOTO
TroreHus"

bubmmoteka [IOK
https://m.edsoo.ru/ff0af’5f8

25

[IepBas kocMu4ecKast CKOPOCTb.
HesecoMocTs U nieperpysku

bu6nuorexa [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecHe MaTepHaIbHONH
ToukH. AOCOIIIOTHO TBEPIOE
Teo. PaBHoBecue TBEPAOro
Tela ¢ 3aKPerUIEHHON OChIO
BpanieHus. MOMEHT CHIIBI.
entp TsxECTH

butmmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecHe MaTepraIbHON
TOYKHU. AOCOFOTHO TBEPI0E
Teso. PaBHOBecue TBEPAOTO
Tela ¢ 3aKPeIUIEHHON OChIO
BpallleHusl. MOMEHT CUIIBI.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

LenTp TspKECTH

Pemenue 3ama4 no reme

bu6nmorexa [IOK

2 "Mowme . e
8 OMEHT cit . LleHTp https:/m.edsoo.ru/f0b02b4
TSKECTH
[ToaroroBka K KOHTPOJIBHOM

29 pabore no Teme "MexaHuueckoe bubnmnoreka [IOK
nBIKeHue. BzaumonencTaue https://m.edsoo.ru/ff0b0408
ten"

KonTponbhas pabora o Teme
30 "MeXlZ.HI/I‘leCK(I))e BIKEHUE buomorexa LIOK
ceroea ‘ https://m.edsoo.ru/ff0b06ec
BsaunmonetictBue tea"
Nmnynsc Tena. IMITynbC CUIBL.

31 3aKOH COXpaHEHUs1 UMITYJIbCa. bubmuoreka [IOK
Ynpyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aMOJICHCTBHE

0 Pemenue 3amay o reme "3akoH bubnmnoreka [IOK
COXpaHEHHUs uMIryinca' https://m.edsoo.ru/ff0b096¢
VY pok-KoH(pepeHIus

33 "PeakTuBHOE IBUKEHUE B
IIPUPOJIE U TEXHUKE"

4 Mexanunueckas paboTa u bubnuoteka [IOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 PabGora cumbl TSXKECTH, CUITBI bu6nunorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHast pabota

36 «Onpenenenue pabOTHI CUITBI

TpPEeHHUsI IPU PaBHOMEPHOM
JBUKCHHUH TeJa 10



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

FOpH3OHTaHBHOﬁ IIOBEPXHOCTU

CBs13b DHEPTUU U PAOOTHL

37
[ToTeHmanpHas YHEPTUS
Kunerndeckas sHeprus.
. bubnmoreka [IOK
38 Teopema 0 KHHETHYECKON
https://m.edsoo.ru/ff0b0c32
SHEPruu
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKE
JlaGopaTtopHas pabota
40 «3ydyeHne 3aK0Ha COXpaHEHHUS bubmmorexa [IOK
i P https:/m.edsoo.r/ffOb12fe
SHEPTUNY
A1 KonebarenbHOE IBHKEHHE U €T0 bubnnorexa [IOK
XapaKkTEPUCTUKU https://m.edsoo.ru/ffOb1858
3aTyxaromuye KoeoaHus.
42 BBII};X SKIEHHBIE KOJIEOaHUs Bubmaorexa LIOK
Y ' https:/m.edsoo.ru/f0b20f0
Pe3onanc
43 MaremaTrdeckuii u
MPYKUHHBIA MassTHUKA
Ypok-uccnenoBanue
44 «3aBUCHUMOCTH TIEpUOa bubnuoteka [IOK
KoJIeOaHHH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPYKUHBI U MACCHI TPY3a)
45 IIpeBpatenue sHEprun Npu
MEXaHUYECKUX KOJICOaHUSIX
JlaGopatopHas pabota
46 «OnpeneneHue 4acToTsl U bubmmoteka LIOK

nepuo/ia KojieoaHui
IPY>KUHHOI'O MassTHUKA»

https://m.edsoo.ru/ff0blaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlaGopaTopHas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja kojaebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BOJIHBL.

CBoiicTBa MEXaHUYECKUX BOJIH.

HpOIIOJII)HI)IG " IOICPCUHBIC
BOJIHbI

bubnuorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

Y pok-KoH(epeHIHs
"MexaHH4eCcKHe BOJHEI B
TBEpAOM Tene. CelicMuueckre
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenoBanue
"HabGaronenne 3aBUCUMOCTHA
BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKyCTUYECKHUI PE30HAHC

33

VY pok-KoH(pepeHIus
"V nbpTpa3Byk U HHPPa3BYK B
pUpPOJE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHnueckue
KoJIcOaHHs U BOJIHEI"

butmmoreka [IOK
https://m.edsoo.ru/ff0b25{0

55

KoHnTtponbHas pabora 1mo reme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHBI COXpaHEHHUS.
Mexannueckue koiaeOanus u
BOJIHEI"

56

DIeKTPOMArHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI

bubmuorexa [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AIEKTPOMArHUTHBIX
BOJIH

58

Ypok-kondepenus "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
3JIEKTPOMAarHUTHBIX BOJIH IS
COTOBOH CBS3H"

bubnnorexa [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "N3yyenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C TIOMOII[I0 MOOMIJIBHOTO
tenedoHa”

bubmmotexka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3anay Ha onpenenenue
YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHOW BOJIHBI

61

DJIeKTpOMarHuTHas pupoia
cBera. CKOpOCTh CBETA.
BoiHoBEIe cBOMICTBA CBETA

butmmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
[IpsimonuHeliHOe
pacIpocTpaHEeHue CBETA.
3atmenus CosHua v JIyHbt

butmmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KE€HUS CBETA.
3epkaina. Pemenue 3anayu Ha

bubnunorexa [JOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPUMCECHCHHUEC 3aKOHA OTPaKCHUA
CBCTa

64

[Ipenomiienue cBeta. 3aKoH
TPEJIOMIICHUS CBETa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TomHOE BHYTpEHHEE OTPAKCHHUE
cBeTa. Mcnoip30BaHue TTOJTHOTO
BHYTPEHHETO OTPaKEHUS B
OINTUYECKUX CBETOBOIAX

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTtopHnast pabora
"NccneqoBanue 3aBUCUMOCTH
yTJia MPeIOMIICHUS CBETOBOTO
Jy4da OT yrJia MajJieHus Ha
rpanuie "Bo3ayx-crekio""

67

VYpok-koHpepeHuus
"Ucnons30BaHyeE IMOJTHOTO
BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IBI, ONITHKOBOJIOKOHHAS
CBSI3B"

68

JInmsel. OnTuueckas cuiia
JIMH3BI

bu6nuoteka [JOK
https://m.edsoo.ru/ff0b3f2¢c

69

[Toctpoenue n3obpaxeHuii B
JIMH3aX

butmmoreka [IOK
https://m.edsoo.ru/ff0b444a

70

JlaGopaTtopHnasi pabota
"Onpenenenne HOKYCHOTO
PAaCCTOSAHUA U ONTHYECKON CHIIBI
cobuparonient TMH3bI"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0b4206

71

Y pok-KoH(epeHIHs
"OnTHYeCcKue TNH30BEIE

bubmuorexa [IOK
https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

puOoper"

7 I'na3 kak onTuyeckas cuctemMa. bubmuoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "JledexTs
3penusi. Kak coxpanuts 3penue"
Paznoxenue Genoro ceera B
4 cnektp. OnbiTel HetoTOHA. bubnmnoreka [IOK
CroxxeHue CeKTpaabHbIX https://m.edsoo.ru/ff0c0f4c
uBetoB. [lucnepcus ceera
Jlaboparopnas pabota "OnbITbI
0 Pa3JIOKEHUIO OEIIOro CBEeTa B
bubmuoreka [IOK
75 CIIEKTP ¥ BOCHOPUATHUIO L[BETA
https://m.edsoo.ru/ff0c0e2a
MIPEAMETOB IIPH UX HAOIIOICHUT
yepes 1IBETOBbIe (pUIbTphb”
Ypok-npaktukym "BoiaHoBbIE
76 CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepeHIys 1 udpakuns”
77 Omneiter Pesepdopna u bubmuoteka [IOK
IUIaHETapHast MOAEIb aTOMa https://m.edsoo.ru/ff0c12a8
73 ITocrynarter bopa. Monens
atoma bopa
Hcnyckanue u noriomieHue
79 CBeTZl atomoM. KBaHTbI bubamorexa [OK
. ' ' https://m.edsoo.ru/ff0c144c
JluneliuaTeie CIEKTPHI
20 VYpoxk-npaktukyMm "Habmronenune bubnmnoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
. b K
81 PanroakTMBHOCTH U €€ BUABI nommorexa 10

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

CtpoeHue aTOMHOTO siipa.

bubnuorexa [IOK

82
Hyknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
3 PaanoakTuBHBIE IPEBpPALLICHUS. bubnmnoreka [IOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
Pentenue 3agad no reMe:
" bubnuorexa [IOK
84 PaguoakTuBHBIC
" https://m.edsoo.ru/ff0c1bda
MIPEBPALLICHUS
85 [Tepuon nomypacmnana
Ypok-KoH(pepeHIIUA
" P bep bubmuoreka [IOK
86 PannoakTuBHBIE H31y4eHUS B
" https://m.edsoo.ru/ff0c2126
MPUPOJE, METULIUHE, TEXHUKE
S nepHble peakyu. 3aKOHbI
P P bubnnorexa [IOK
87 COXpaHEHHUs 3apsAJ0BOrO U
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET
28 DHeprusi CBsI3U aTOMHBIX SITIEP. bubnmnoreka [IOK
CBs13b Macchl U DHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3aga4 no teme
" nepuble peakuun”
Peakuuu cunTtesa u geneHus
but6mmoreka [IOK
90 anep. UcTouHuku 3Hepruun
.. https://m.edsoo.ru/ff0c1e88
CouHIta 1 38311
VYpoxk-koHpepennus "Anepuas
01 sHepreTuka. JlercTeus
PaIuOaKTUBHBIX U3ITYYCHHUH Ha
JKUBbIE OpraHU3MbI"
IToaroroBka K KOHTPOJILHOU
bubnuorexa [JOK
92 pabote o Teme

"DJIeKTPOMarHuTHOE TMOJIE.

https://m.edsoo.ru/ff0c223e
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DIIeKTPOMAarHUTHBIC BOJIHBI.
KBanrtosBeie siBienns"

KonTponpHas paboTa o teme
"DJIeKTPOMarHuTHOE TOJIE.

93

DNIEKTPOMArHUTHBIE BOJIHBI.
KBanToBsie siBeHUS"
[ToBTOpEHME, 000OIICHHE. By OK

94 JlaboparopHbie pabOTHI 11O nosmoreka L
kypey "BsanvosieiicTsie Ten” https://m.edsoo.ru/ff0c245a
[ToBTOpEHME, 000OIICHHE.

95 Pemienue pacyeTHbIX U bubnmnoreka [IOK
KayeCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbie mporecch”

[ToBTOpeHnue, 06061IEHNE.

9% Peuenue pacyeTHbIX U bubnmnoreka [IOK
KAa4eCTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeruioBbIX ABUTaTenen"

[ToBTOpEeHnue, 06061IEHNE.

97 Pewienne pacyeTHbIX U bubnmnoreka [IOK
KaueCcTBEHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/] anexTpoycTtanoBOK"

[ToBTOpenue, o0Oo0OMIIEHNHE. Eus OK

98 JlaGopaTopHbie paboTHI TIO nosorexa L
Kypey "CBeToBbIC SBICHMS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6oOIIeHNE.

99 PaboTa ¢ TexkcTaMu 1o TeMe bu6nunorexa [JOK

"3aKOHBI COXpaHEHUs B
MeXaHuKe"

https://m.edsoo.ru/ff0c2d6a
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100

[ToBTOpEHME, 0O0OIICHUE.
Pabota ¢ Tekctamu o TeMe
"Konebanus v BOJIHEL"

bubnnorexa [IOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, oboOIICHNKE.
Pabora ¢ TexcTamu 1o Teme
"CseToBbI€ ABiIeHUT"

bubnnorexa [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, o6odIICHNE.
Pabora ¢ Tekctamu 1o Teme

"KBanToBas u sinepHas puznka

OBIIEE KOJIMYECTBO HACOB I10

[TPOIT'PAMME

102
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MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOU ITIPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OEPA3OBAHUSA

7 KUIIACC

Kon
MPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh U3YYCHHBIC ITIOHATHA

1.2

pas3iinuaTthb SABJICHUSA IIO OIIMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIINUX JaAHHOC (1)I/ISI/I‘ICCKOC SABJICHHUC

1.3

pacro3HaBaTh TPOSIBIICHHE W3YYCHHBIX (U3MYECKUX SIBICHHHA B
OKpY’KalollleM MHpeE, B TOM 4ucie (U3NYECKUE SIBICHHS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH NPAKTUUYECKYIO 3a/layy B y4EOHYIO, BBIICIATDH

CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3HUECKUX SIBICHHIA

1.4

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCTONB3ys (U3MYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YEMBIX BEIMYMH, HX
0003HaueHMsI ¥ €AMHULIBI (PU3MUYECKUX BEITHMYMH, HAXOIUTHh (HOPMYJIHI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TIpadUKH  M3YYEHHBIX  3aBUCHMOCTEHl

(UBUYECKUX BEIIUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYTUPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYeCcKOoe

BBIPaKCHUC

1.6

OOBSCHATh (PU3MYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TN, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATh NPUYMHHO-CIIECJCTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (U3NYECKUX SBIEHUH, (PU3NYECKUX 3aKOHA WM

3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3a1ayu B 1 — 2 JeHCTBUS, UCIONb3Ys 3aKOHBI U




(dbopMyIibl, CBS3BIBAIONINE (PM3HMUECKHUE BETMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCIOBUE, IOJICTABIIATH
buznyeckue BeIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JIAHHBIC, HEOOXOIUMBIC ISl PEIICHUS 33]a4, OIICHUBATh

PEATUCTUYHOCTD MOTYYSHHON (PU3NUECKON BEIMUMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIH
(¢u3MUYeCKUX METOJOB, B ONHCAHUU HCCIEIOBAaHUS  BBLACTATDH
npoBepsieMoe  MpeAnoyiiokeHue  (TUMoTe3y),  pa3auyarh U
MHTEPIPETHPOBATh MOJIYYCHHBIH pe3yabTaT, HaXOIUTh OIIMOKUA B

XOJ¢ OIIbITa, ACJIaTh BBIBOABI 110 €I'0 pE3yJIbTaTaM

1.9

MPOBOAMUTH OMBITHl O HAOMIOACHUIO (U3UYECKUX SBICHUN WK
busznueckux  CBOMCTB  Tenm:  (GopMmynHpoBaTh  IpOBEpsieMbie
IPEIOJIOKEHNs, coOupaTb  YCTaHOBKY U3  IPEAJIOKEHHOIO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh X0/ OIIbITA 1 Q)OpMYJ'II/IpOBaTB BBIBOAbI

1.10

BBINOJIHATh NPSIMbIE U3MEPEHUs C HUCHOJIb30BAHUEM aHAJIOTOBBIX U
UPPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C yIETOM

3aJJaHHOM a0COMIOTHON MOTPEIIHOCTH U3MEPEHUIN

1.11

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOM
BEIIMYUHBI OT JPYrol C HCIOIb30BAHUEM MPSAMBIX H3MEPECHU,
y4acTBOBaTh B IIJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, coOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUs, CIENYS NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pe3yibTaThl IMOJTYYEHHOH 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BU/JIE MPEATOKEHHBIX TaOIMI U TPaQUKOB, JeIaTh BHIBOIBI

10 pe3yJIbTaTaM UCCIIEJOBAHUS

1.12

MMPOBOANTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MepeHHﬁ CO6I/IpaTB
SKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIYHUCIIATH 3HAYCHHC HCKOMOM

BCIIMYHUHBI

1.13

CO6J'IIO,Z[aTL npaBujia TCXHUKHU 0e30IacHOCTH npu pa60Te C

1ab0paTOpHBIM 000pyIOBaHUEM

1.14

yKa3blBaTh MPUHIMNBI  JEHCTBUS OpUOOPOB U TEXHHUUECKUX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUNBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCAHUS,
UCTONb3ysl 3HAHUA O CBOHCTBaX (PU3MUECKUX SIBICHUH WU

HeoOXouMBbIe (U3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOJIUTH TPUMEPHl  (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)
MPAKTUIECKOTO MCIIOJIB30BAHUS (PU3NYCCKUX 3HAHUH B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npuOOpaMy U TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3[IOPOBBS U

CO6J'IIOI[€HI/I5[ HOPM 5KOJOI'HY€CKOro MoBCACHUA B OKPY)KaIOH_[Cﬁ cpeaec

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B ceTu VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M NMYyTEM CPABHEHMS Pa3JIMYHBIX HCTOYHUKOB
BBIJICNIATE MH(OPMAIMIO, KOTOpasi SIBJISETCS NMPOTHBOPEUYUBOW HIIH

MOJKET OBLITH HeHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh npu BBIIIOJIHEHUH YUeOHBIX 3a/1aHUI
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (QU3UYECKOTO  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VIHTepHeT, BIAJETh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpazoBaHus UH(OpMAIIH

13 OJHOU 3HAKOBOM CUCTEMBI B IPYIYIO

1.18

co3/aBaTh COOCTBEHHbIE KPATKHE NMMCbMEHHBIE U YCTHBIE COOOIIEHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HMH(OpManuu (U3NIECKOTOo
COJIep’KaHus, B TOM 4YMCJIE MyOJUYHO JielaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPAaMOTHO HCIOJIB30BaTh HW3YYEHHBIM INOHATHMHBINA ammapar Kypca

(I)I/IBI/II(I/I, COIMPOBOKAATH BBICTYIVICHUC Hpe3eHTaI.[HeI>i

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N HCCIIeT0BAaHUM pacnpeacisiTb
0053aHHOCTHU B rpymmec B COOTBETCTBUHU C ITOCTABJICHHBIMHA 3a/ladaMU,
CJICAUTH 3a BBIIIOJHCHUCM IlJIaHa I[GI\/'ICTBI/II\/JI, aJICKBATHO OICHUBATHh
COOCTBEHHBIH BKJIax B  JACATCIBHOCTbL TI'PYIIIbI, BbICTPAWBATH

KOMMYHUKATHBHOC BSaHMOHCﬁCTBHG, YUUThIBAA MHEHHE

OKPYXKarOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh ITOHATHA

1.2

pa3jinyaTtb ABJICHHA IO OMNHUCAHWUIO HX XApPAKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JaHHOE (U3UYECKOE SBJICHHE

1.3

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHHS B MPHUPOJE,
IIPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1ayy B y4EOHYIO, BBIICTATDH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKH) (PU3UIECKUX SBICHUMA

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3MYECKHE BEIMYMHBI, IPU ONHCAHUU IMPABUIIBHO
TPaKTOBaThb  (PU3MUYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI U €AUHULBI (PU3HUECKUX BEIMYUH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0O BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh TIpadUKU  M3YYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCIIMYHH

1.5

XapaKTCPHU30BaATh CBOICTBa TCII, (1)I/ISI/I‘ICCKI/IG SABJICHUA KW IIPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa H  3allMCbIBAaTb €ro MAaTr€MaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKMX IIAaroB € MOMOILIBI0 1 — 2 W3yYEeHHBIX CBOMCTBa

¢bu3nyecKux ABJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pemarh pacy€THbIe 3a1aud B 2 — 3 JEHCTBUSA, UCIIONB3YS 3aKOHBI U
dbopMyIIBI, CBSA3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4M 3aMMCHIBATh KPAaTKOE YCIOBUE, BBISBISTh HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI M (OPMYIIBI,
HEOOXOMUMBIC JUIsl €€ pEIIeHUs, MPOBOJUTHh PacUy€Thl U CPABHUBATH
MOJIYdYeHHOE 3HA4YeHHe (PU3NYECKOW BETUYMHBI C HW3BECTHBIMH

JaHHBIMH

1.8

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPLIC MOXHO PpCHIUTHL IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOO0B, UCIIOJIB3YA ONMMCAHUEC UCCIICAOBAHN, BBIACIIATH
MMPOBEPACMOC MPCAINOJIOKCHUE, OLCHUBATH IPABUIIBHOCTL TMOPSAAKaA

IMMPOBECACHUA UCCICIOBAHUSA, ACTIATh BBIBO/IbI

1.9

IMPOBOAWTH OIIBITBI I10 Ha6J'IIO)ICHI/IIO (1)I/I3I/I‘—IGCKI/IX SIBJIEHUN WA
¢u3nuecKux  CBOMCTB  Tel:  (OpMyauUpOBaTh  IPOBEpsiEMbIC

NpPEANONOKEHUS,,  COOMpaTh  YCTAHOBKY M3  NPEIUIOKEHHOTO




000pyI0BaHus, OMUCKHIBATH X0/ OIbITa U POPMYITHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATH MPAMBIE MU3MEPEHUsA C MCIOJIb30BAHUEM AaHAJIOIOBBIX
npuOOPOB U TaTYNKOB (PU3UUECKUX BEITMUYUH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ y4ETOM 3a7aHHOM aOCOFOTHOM MOTPEITHOCTH

1.11

NPOBOAMTh  HCCIEAOBAHHE  3aBUCUMOCTH  OJHOW  (u3NYecKOU
BEJIMYMHBI OT JApPYrod C HCIOJB30BAHUEM MPSIMBIX H3MEPEHUI:
IUTAHUPOBATh HCCIIEZIOBAHUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpeHusi, Ccienysd  MNpeIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOnull U rpaduKoB,

ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIICIOBAHMA

1.12

IPOBOAMTH  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
ciaenys IPENIOKEHHOW HWHCTPYKLUU, M BBIYKUCIATH 3HAYCHHUE

BCJIIMYMHBI

1.13

coOMofaTh MpaBWJIa TEXHUKH OE€30MacHOCTH TMpH  pabore ¢

1ab0paToOpHBIM 000pyI0BaHUEM

1.14

XapakTepu30BaTh MPUHIUIBl JCHCTBHS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA HUX OIKCAHUA, HCIIOJIb3Ys
3HaHUS O CBOMCTBaX (UBMYECKUX SBJICHUW U HEOOXOJAMMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKHC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I Imo CX€MaM MU CXCMATUYHBIM PUCYHKaM, COCTABJISATH CXCMbI
QJICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM W  IApaJlJICJIbHBIM
COCAMHCHUEM  JJICMCHTOB, pasinvas YCJIOBHBIC 0003HaYCHUS

9JICMCHTOB 3JICKTPUYCCKUX nenemn

1.16

NPUBOJIUTH TPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHWUN B TIOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0O€30MacHOCTH MpU  OOpaleHuu ¢
npruOoOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3[OPOBBS U

COOIOZICHHSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKpY-KaloIlel cpesie

1.17

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NUECKOTO CONEPKAHUSI B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpPaBHEHUS
JIOTIOJTHATEIFHBIX HWCTOYHUKOB BBIIETATH HWHGOpMAIHIO, KOTOpas

SBIISICTCS IPOTUBOPEUMBOM U MOKET OBITh HEJIOCTOBEPHOM

1.18

UCMONb30BaTh MpPU  BBINOJHEHUHM YYEOHBIX 3aJaHUi  Hay4dHO-




MOMYJSIPHYIO JIMTEPATypy (PU3UYECKOro COJEp KaHUs, CIPABOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHUS TEKCTa, MpeodpazoBaHusi HHGOPMAILUU U3 OAHOMI

3HAKOBOM CHCTEMBI B JPYTYIO

1.19

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIE COOOIICHMSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (DH3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3YIbTaThI
MPOCKTHOM WM HCCIIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPAaMOTHO HCIOJIB30BaTh W3YYCHHBIM IOHATHMHBINA ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYINICHUC HpCSCHTaHHeﬁ

1.20

IPYU BBIMOJHEHUHN Y4€OHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3UUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
NEHCTBUI ¥ KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBCHHBIN
BKJIaJ B JEATEIbHOCTb TPYIIbl, BBICTPaUBaTh KOMMYHHUKATUBHOE

B3aMMO/ICHCTBHE, MTPOSBIISISi TOTOBHOCTD pa3pemaTh KOH(PIMKTHI

9 KJIACC

Kon
MPOBEPIEMOro
pe3yjabTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nporpaMmmMbl OCHOBHOTO o01Iero 06p330BaHHﬂ

1.1

HCIOJIb30BATh U3YYCHHBIC ITOHATHU

1.2

pa3jindaTtb ABJICHHA IO OMMCAHWUIO HX XapAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIINUX JTaHHOC (1)1/131/1‘-1601(06 SIBJICHHUC

1.3

pacro3HaBaTh MpPOSBIEHUE W3YYEHHBIX (DU3HUECKUX SIBICHUN B
OKpY’XarollleM MHUpe, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJE,
IpU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO, BBLACIATH

CYILECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHHUM

1.4

ONHUCHIBATh M3YYCHHBIE CBOWCTBA TeN © (DHU3WUYECKUE SBIICHUSA,
UCTIONB3YS  (DM3MYECKHE BENUYHMHBI, NPHU OMNUCAHUU TPABHILHO
TpakTOBaTh  (DU3WUYECKUHA  CMBICT  HCIOJB3YEMBIX  BEITUYHH,
0003HaYeHHS U eUHUIIBI PU3NIECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTUMHU

BEIMYMHAMHU, CTPOUTH TpadUKU  M3YYCHHBIX  3aBUCHUMOCTEH




(UBUYECKUX BEIIMYUH

1.5

XapaKTEpHU30BaTh CBOICTBaA TECII, cbmnqecxne SABJICHUSA KW ITPOLECCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa W  3alnuchiBaTb €ro MareMaTH4eCKOC

BbIpa)KEHUE

1.6

O00BSACHATH (DU3MYECKHE MPOILIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPHEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IMOMOIIbK 2 — 3 HM3Y4YEHHBIX CBOMCTBA

du3nvecKux sBICHUN, PU3MUECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 33Jauyu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE
JUISl pEelIeHHs, MPOBOAUTH Pacu€Tbl U OICHUBATH PEATHUCTUYHOCTH

MMOJIYYCHHOI'O 3HAYCHU L (bHSH‘ICCKOﬁ BCJIIMYHWHBI

1.8

paciio3HaBaThb HpO6HeMBI, KOTOPBIC MOXHO PpCHINTH IMpPU IMOMOIIN
(I)I/ISI/I‘ICCKI/IX MCETOHOB, UCIIOJIB3Ys OINMMCAHUC UCCIICAOBAHUS, BEIACIIATD
MMPOBEPACMOC TIPCANOJIOKCHUC, OLUCHUBATH IMMPABUJIBHOCTL IIOPSAIKA
MMPOBCACHUA HCCICAOBaHUA, [AC€JIAaTb BbIBOJbI, HWHTCPIIPCTUPOBATH

pe3yNbTaThl HAOIIOICHUH 1 OTIBITOB

1.9

MPOBOJUTH OIBITHI TI0 HAONIOJCHUIO (U3MYECKUX SIBICHUH WU
(GU3MYECKUX CBOICTB TeNl: CaMOCTOSITENILHO COOMpPATh YCTAHOBKY U3
M30BITOYHOIO Habopa 00Opy/OBaHMS, ONUCHIBATH XOJ OIBITa U €ro

pe3yabTaThl, GOPMYINPOBATH BHIBO/IBI

1.10

MPOBOAWTh TPU HEOOXOIUMOCTH CEPUI0 TMPSAMBIX H3MEpPEHUH,
ompesieNisis CpeAHee 3HAaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomieil JIMH3bI), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpUTENLHOTO prodopa)

1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIHYUH C
HCIOJIb30BaHUEM TMPSAMBIX M3MEPEHUM: MJIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BUAE TaOIMLHU

rpauKoOB, AeNaTh BEIBOJBI 110 PE3yIbTaTaM HCCIICIOBaHUS




1.12

OPOBOJIUTh  KOCBEHHBbIE  W3MEPEHHs  (U3UYECKUX  BEIHYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CIEeAys MPENIOKEHHOM HWHCTPYKLUH,
BBIYUCIIATh 3HAYCHUE BEIMYMHBI U AHAJIU3UPOBATH IIOJIyYCHHBIC

pe3yNbTaThl C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

CO6J'IIOI[aTB mpaBujia TCXHHUKHU 0e30macHOCTH Ipu pa60Te C

71a00paTOpPHBIM 000PYIOBAaHUEM

1.14

pa3nn4yaTth OCHOBHBIC TNMPH3HAKK W3YYEHHBIX (PU3MUECKUX MOJeNneil:
MaTepHuaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aTOMa, HYKJIOHHAas

MOZACIIb ATOMHOTO dapa

1.15

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3Ys
3HaHHA O CBOWCTBAaX (U3MYECKUX SBJIECHUH U HEOOXOIUMbIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTUYHbIE PHUCYHKH HU3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-IPAKTHUYECKUX
3ajiay, ONTUYECKHUE CXEMBbI JUI MIOCTPOEHUS U300pakeHUI B MJIOCKOM

3epKajie U cOOMparoIei JInH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3[I0POBBS U

COOTIOICHHSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKPYKaIOILel cpesie

1.18

OCYIIECTBISATh OUCK HH(POpMAIHK (PU3NIECKOTO COJIEPKAHUS B CETH
WNHTepuer, caMoCTOSTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh TYyTU  ONPENECIEHUsS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(pOpMaAIlMM HA OCHOBE HMMEIONIUXCS 3HAHUN W JTOTIOJHUTEIHHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHUi  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro cojaepKaHHsl, CIIPaBOUYHBIE
MaTtepuainsl, pecypchl cetu MHTepHer; Biaxere npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, peodpazoBaHus MH(GOPMALUK U3 OIHOU

3HAKOBOU CUCTEMBI B APYTYIO




1.20

co3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
coJiepXKaHus, MyOJIMYHO MPEACTaBIATh PEe3yJbTaThbl NMPOEKTHOW WM
UCCIICIOBATENIbCKOW  JEATENBHOCTH,  NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIM MOHATUHHBIN anmnapaT U3y4aeMoro paszeina
(GU3MKM M CONMPOBOXKAATH BBHICTYIJICHHE MpPE3CHTAle ¢ y4&rom

0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN YYEOHBIX IMPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBIIOJIHEHUEM IUIAHA
NEHCTBUI M KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBCHHBIN
BKJIaJ B JEATEIbHOCTb TPYIIbl, BBICTPAaUBaTh KOMMYHHUKATUBHOE

B3aMMO/ICHCTBHE, TPOSBIISISi TOTOBHOCTD pa3pemaTh KOH(PIMKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon
pa3nea

Kon
3JIeMEHTAa

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWY OKPYXXAIOUIEIO MUPA

1.1

duznka — Hayka o0 [mpupoje. SBiIeHUs NPUPOIBIL.
duznyeckue  SABICHHS: MEXaHHYECKHE,  TEIUIOBBIE,

QJICKTPUYCCKUC, MAT'HUTHBIC, CBECTOBLIC, 3BYKOBBIC

1.2

@usnyeckne BenuuuHBL  V3MepeHwe — QHU3HUECKHUX
BesimunH.  Pusnueckue  npubopsl.  IlorpemHocts

n3MepeHnil. MexxayHapoaHas CUCTEMA €MHUIL

1.3

ECTGCTBCHHOH&Y‘IHLI?I MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
MMOCTAHOBKAa HAY4YHOI'0 BOIIPOCA, BBIABUIKCHHE T'HIIOTC3,
OKCIICPUMECHT 110 IIPOBCPKEC  THUIIOTE3, 00BsICHEHHE

Ha6n}0naeM0ro SABJICHUA

1.4

Onucanue (I)I/I3I/ILIGCKI/IX SIBJICHUI C MOMOIIIBIO MOJIETIEH

1.5

[TpakTuyeckue paboThI:

#H#HPar###3mepeHne paccTosTHUM.
##Par#Ht#l13MepeHne 00bEMa JKUAKOCTH U TBEPIOTO
Tena.

#H##Par###Onpeenienre pa3MepoB MaJIbIX TeEIL.
#H#HPar#H#l13Mepene  TemnepaTypsl  Ipd  IIOMOILU

KUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHIA O CTPOEHMUM BEIIIECTBA

2.1

#H#HPar###CTpoeHNE BEIIECTBA: aTOMbI U MOJIEKYJIBI, UX
pasmepbl.  OmMBITBI,  JTOKAa3bIBAIOIINE  THCKPETHOE

CTPOCHUC BEIICCTBA

22

HiH#Par### ] BrokeHne YaCTHI[  BEIECTBA. CBs3b
CKOpOCTH  JBIDKEHHS  YacTHIl C  TEMIepaTypoil.

BbpoyHoBckoe apmwxkenue, tudpdysus

23

B3anmoneicTBre yacTUL] BELIECTBA: IPUTSKEHHUE U

OTTaJIKUBaHUE




HH##Par##H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, JKUJIKOCTEN M TBEPABIX (KPUCTAIUIMYECKUX) TEIL.

24 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OCoOEHHOCTH arperaTHbIX COCTOSIHUIA BOJBI
[TpakTuyeckue paboTHI:
###Par###Onenka nuaMeTpa aToMa METOAOM PSIOB (C
UCToNIb30BaHueM ¢Gotorpaduii).

2.6 #H#HP ar###ONBITEI o HAOJIIOIEHUIO TEIJI0BOI0O

pacIIMpEeHHUs Ta30B.
HHHPar#H##ONbITEI 10 OOHAPY)KEHUIO JEHCTBUS  CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AMMO/IEMCTBUE TEJI

31 Mexanudeckoe JIB)KECHUE. PaBHOMEpHOE u
HEPaBHOMEPHOE JIBUKEHUE
HH#HPar###CKropocTb. Cpennsis CKOpOCThb npu

32 HEpPaBHOMEPHOM JIBWKE€HUU. Pacuér myTH u BpemeHH
JBYKEHUS
SBnenune uHepuuM. 3akOH MHEpuUMU. B3aumoneicTBue

33 TeJ KaK NpUYMHA U3MEHEHUS CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela

14 ##tPar#H##InotHocTs BemiecTBa. CBsI3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B €AMHHUIE 00BEMA BEIlleCTBA

35 Cwita KaKk XapakTepUCTHUKA B3aUMOACUCTBUS Tel

16 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl c
MTOMOIIBIO TUHAMOMETpa

37 HiH#Par###Bnenne Tarorenus u cuina Tskectd. Cuna
TSKECTU Ha APYrux IuiaHeTtax. Bec tena. HeBecomocTh

18 Cuna tpeHusa. TpeHHE CKOJBXKEHHMS M TPEHUE IOKOS.
Tpenue B npUpoe U TEXHUKE

3.9 #HH##Par###CnoxxeHne CUJl, HampaBJ€HHBIX IO OJHOH
npsMoi. PaBHozelCTBYOIas CHII

3.10 [IpakTraeckue pabOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  ABM)KEHHUS
(mapuka B JKMJIKOCTH, MOJCIHU  BJIEKTPUUYECKOTO
aBToMoOmWIA u Tak jainee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka 10
HaKJIOHHOM  IUIOCcKOCTH. OrmpeneieHue  IJIOTHOCTH
TBEPIOTO TeJa. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsbKeHUs (nedopManuu) NpyKUHBI OT
MPUIOKEHHON  Ccuibl. OmNbBITB, JAEMOHCTPUPYIOIIHE
3aBUCHUMOCTh CHJIbI TPEHHS CKOJIBXKEHHS OT Beca Teja U

XapakTepa CONPUKACAIOIIUXCs IOBEPXHOCTEH

3.11

dusnyecKue sIBICHNS B IPUPOJE: IPUMEPHI IBUKEHUS C
Pa3JINYHBIMU CKOPOCTSIMH B )KMBOM M HEXUBOM IIPUPOJIE,

ﬂeﬁCTBHC CUJIbI TPCHUA B IIPUPOJAC U TCXHUKE

3.12

TexHuueckue yCTporucTBa: JUHAMOMETD, MOAIIMITHUKH

JIABJIEHUE TBEP/IBIX TEJL, )KMJIKOCTEI U TA30B

4.1

Hasnenue TtBEpAoro Tena. CrocoObl YMEHBIIEHUS U

YBCIUYCHUA JaBJICHUA

4.2

I[aBJ'IeHI/Ie raza. 3aBUCHMOCTD JaBJICHHA ra3a OoT O6’LéMa,

TEMIIEPATYPbI

43

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMH, XUIKOCTAMH H

razamu. 3akoH Ilackans. [IneBMaTnueckre MalIuHbI

44

3aBHCUMOCTD JaBJICHUS KHUIAKOCTH oT FJ'Iy6I/IHI>I .
I'mapocraruyeckuit mapanokc. CooOIaronecs Cocy/bl.

FI/I,Z[paBHI/IquKI/IC MCXaHU3MBbI

4.5

AtMmocdepa 3emiin u atmocdepHoe nasienue. [Ipuannbl
CyIIECTBOBaHUS BO3AYITHOW 00o0moukn 3emud. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT

BBICOTEI HaZl YPOBHEM MOPsI

4.6

Nsmepenne armochepHoro pamieHus. [IpubGopsr mms

HU3MCPCHUA aTMOC(I)epHOl“O JaBJICHUA

4.7

JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
Teno. BreltankuBaromas (apxuMenoBa) CHiIa. 3aKOH

Apxumena

4.8

IlnaBanue ten. Bo3myxormiaBanue




49

[IpakTuyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Telda B BOAE OT
o0béMa MOrpyKEHHOH B JKMIKOCTh YacTH Tela.
Omnpenenenne BhITAIKUBAOLIEH CUIIbI, JEHCTBYIOIIENH HA
TEI0,  INOrpykéHHoe B  KuIKocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeNO B JKUIAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJIKUBAIOLICH
CHJIBI, AEHUCTBYIOLIEH Ha TEJIO B JKMIKOCTH, OT 00BEMaA
MOTPYKEHHOW B JKMJKOCTh YacTH Te€Ja U OT INIOTHOCTH
xuakoctu.  KoHcTpywpoBanme — apeoMmerpa — WIH
KOHCTPYMPOBAaHHME  JIOAKM W OINpelerneHue  e€

l"py3OHOI[’béMHOCTI/I

4.10

du3nyeckue SABJICHUA B IMpUpOAC: BJIMSAHHUC
aTMOC(bepHOFO JaBJICHUA Ha JKHUBOH OpraHusMm, IJIaBaHHC

pBIO

4.11

TexHuueckue YCTpOICTBA: COOOILIAIOUIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TMJPABIUYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BbICOTOMEp, MOPIIHEBOI Hacoc,

apeomeTp

PABOTA, MOIIIHOCTB, DHEPT'UA

5.1 Mexanunueckas paboTa
5.2 Mexanunyeckast MOIIHOCTh
53 [IpocThle  MexaHM3MBI:  pblUar, OJIOK, HaKJIOHHAs
. I0CKOCTh. [IpaBuio paBHOBeCHS pbryara
54 [IpumeneHnue npaBuiia paBHOBECHS pbluara K OJIOKy
«3onmoroe  mpaBwio»  MexaHukd.  Koaddunumenr
55 MOJIE3HOT'O JIEUCTBUS MEXaHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTenuunanpHas SHEPrUU TeNA, MOAHITOTO HAJl 3eMIEN
5.7 Kunernueckas sneprus
sg [TomHass MexaHuueckas SHEPrus. 3aKOH W3MEHEHHUS U
' COXpaHEHHUS MEXaHUYECKON SHEPIUU
59 [IpakTudeckue pabOTHI:




##HtPart##Onpenenenue pabOThl CHJIBI  TPEHHUS TIPH
PaBHOMCPHOM JIBHIKCHUH TCJIa IIO I‘OpH3OHT3JIBHOI>i
noBepxHocTu. lccienoBanue  ycioBUil  paBHOBECHS
ppruara. Msmepenne KIIJI HaKIOHHOM IIIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHHYeCKOH OHCPIun

duznueckrue SIBICHUS B npupoac: pblHyaru B TCIIC

5.10
YesloBeKa
TexHu4yeckue yCTpPOWCTBA: phluar, TMOJBWKHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKIIOHHAS MJIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B ObITY
8 KUIACC
Kon Kon
paszena leMeNTa IIpoBepsiemble 31eMeHTHI CO/leP:KAHUS
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMsI BelecTBa. Macca U pa3Mepbl
' Mosiekyn.  OmbIThI,  MOATBEPKIAIOLINE  OCHOBHBIE
II0JIO’KEHUS MOJIEKYJIIPHOKMHETUYECKOM TEOPUH
Mopgenu  TBEpHOrO,  KMAKOTO M Ta3000pa3HOro
6.2 coctosiHUM BemiecTBa. Kpucramimueckue u amopdHble
Tena
OObsicHEHHE CBOICTB ra3oB, )KUJKOCTEH U TBEPABIX TeI
6 6.3 Ha OCHOBE IIOJIO)KCHHA  MOJIEKYJISIPHOKMHETHYECKON
TEOPHUH
6.4 CMaunBaHue U KallWJUIIPHBIE SBICHUS
6.5 TennoBoe paciupeHue U cxatue
66 Temneparypa. CBs3p TeMmepaTypsl CO CKOpPOCTBIO
. TEIJIOBOT'O IBUKEHUS YaCTHIL
67 Buytpennss sHeprus. CriocoObl U3MEHEHUs] BHYTPEHHEH
' SHEPIUU: TeIUIonepeaaya u CoBepIIeHnEe padoThI
6.8 Buael Temionepenayn: TEIIONPOBOAHOCTh, KOHBEKIIUSA,




U3y4YeHue

KomnuectBo TEIUIOTHI. VienpHas  TEIUIOEMKOCTH

6.9
BEILIECTBA
TermmooOMEH W TEIJIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TEIIOBOro OanaHca
611 [InaBneHue u oTBEp/IeBaHNE KPUCTAIUINYECKUX BEILLECTB.
' VY nenbHas TeNnaoTa IIaBICHUS
[TapooOpa3zoBanue U  KOHAeHcauusa. Mcnapenwue.
612 Kunenune. VYnaenpHas  Temnora  mapooOpa3oBaHMUSL.
' 3aBUCUMOCTh TEMIIEpaTypbl KUIEHUSI OT aTMOC(EPHOro
JTABIICHUS
6.13 BnaxuocTs Bo3nyxa
6.14 OHeprus TOIIUBA. Y IeJIbHas TEIIOTa CrOpaHus
[Tpuniunel  pabGotsl  TemoBblx  aBurateneit  KIIJ|
6.15 TEIUIOBOIO JBUraress. TensaoBble ABUraTeiad W 3aluTa
OKPY’KaIOIEeH Cpebl
3aKOH COXpaHEHHUs U MPEBPAILEHUS SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTdeckue paboTHI:
HH#Par##H#OnbITEl 0 OOHApYXKEHUIO JEUCTBUSA  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HHHPar#H###0ONBITEI 10 BBIPAILMBAHUIO  KPUCTAJUIOB
ITIOBAPEHHOM COJIM WM caxapa.
HH#Par###OnpITel 1O HAONIOJEHUIO  TEIUIOBOTO
617 pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEJ.

#HH#HPar#H#Onpenenenre AaBleHUs BO3AyXa B OaiioHe
IITTPHTIA.

HHHPar###ONBITE, JEMOHCTPUPYIOIIHE 3aBHUCHUMOCTh
JTaBJIEHUS] BO3JyXa OT €ro o0béMa M HarpeBaHUs WIH
OXJIQXKICHHUSI.

#H##Par##H IpoBepka TUNOTE3bl TUHEUHOW 3aBUCUMOCTH

JUTMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOM




TpyOKe OT TeMIepaTyphl.

#i#Par#t#Habmonenue M3MEHEHHS BHYTpEHHEH
SHEPTrUM Tejla B pe3yjbTaTe TeIionepenadyd u paboThl
BHEIIHUX CHUJI.

#H#Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHa MpHU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
HHPar###OnpeneneHmue KOJIMYECTBA TEIUIOTHI,
MOJIYYCHHOTO BOJIOM TPHU TEIJI00OMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

#HHPar###OnipeieneHne  yACIBHONM  TEIUIOEMKOCTH
BEIIICCTBA.

#H##Par##HccrienoBanue npouecca ucnapeHus.
#HHPar###OnpeneneHue  OTHOCUTEIIBHOM — BJIQKHOCTH
BO3/TyXa.

H#HH#Par###Onpenenenre yaeabHON TETUIOThI TUIABJICHUS

Jpaa.

6.18

dusnueckre SBIEHUS B TMPUPOJE: TTOBEPXHOCTHOE
HaTsDKEHWE W KalWULSIPHBIE SBJICHUS B TPHUPOJIE,
KpUCTaJUIBl B MpUpojie, nznydenue CoJHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHUE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHEes, CHera.

6.19

TexHuueckne  ycTpoWcTBa:  KalMJUIAPBI, IMPUMEPHI
WCIIOJIb30BaHUsl KPUCTAIUIOB, >KHJIKOCTHBIH TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THUTPOMETPHI, TCUXPOMETp, NapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOPpaHUsA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3zanus Ten. J[Ba poaa dJIEeKTPUYECKUX 3apsi/ioB
B3aumopeiictBue 3apsokeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT
BEJIMYMHBI 3apsI/I0B U PACCTOSTHUSI MEXKY TE€IaMHU)

73 Onexktpuueckoe nojue. HanpsxEHHOCTh AIIEKTPUYECKOTO

nosist. [IpuHOUN Ccynepno3uuuu AIEKTPUYECKUX I0JIEH




(Ha Ka4EeCTBEHHOM YPOBHE)

Hocurenn »snexktpuyeckux 3apsiioB.  DJIEMEHTAPHBIN

7.4 anekTpudeckuit 3apsia. Ctpoenue aroma. [IpoBogHUKN 1
JUBIIEKTPUKH
7.5 3aKoH COXpaHEHUs IEKTPUUECKOTO 3aps/ia
6 ONEKTPUYECKUI ~ TOK.  YCJIOBHSL  CYIICCTBOBaHHUSA
' ANEKTPUYECKOT0 TOKa. ICTOYHMKH TOCTOSIHHOTO TOKa
HeictBus 3NEKTPUUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
-8 OnexkTtpuueckas uenb. Cuima ToKa. ODJIEKTPUYECKOE
' HaIpspKEeHUe
79 ConpoTusienue MIPOBO/THUKA. VYV nenvHoe
' COTNPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa a1 y4acTKa Henu
1 [locnenoBarenbHOE M MapajulebHOE  COETUHEHHE
' MIPOBOHUKOB
PaGota w MONIIHOCTH D3JIEKTPUUECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
13 DJeKTpUUYeCKrue IMEeNU U TMOTPEeOUTENN DIEKTPUUIECKON
. sHepruu B ObITy. KopoTkoe 3ambikanue
[TocrossHHBIE MarHuTHL. B3auMoJelcTBHE MOCTOSIHHBIX
7.14
MarHiToOB
715 MarnutHoe mnose. MarHuTHoe mnoje 3eMIIM MU €ro
. 3HaUCHHE I )KU3HHU Ha 3eMiie
16 OnbiT Dpcrena. MarHuTHOE MOJIE€ 3JIEKTPUUECKOTO TOKA.
' [IpuMeHeHue 3IeKTPOMAarHuTOB B TEXHUKE
JelicTBe MarHMTHOTO TOJII HA MPOBOJHHUK C TOKOM.
17 DJNIeKTpOABUTATENb MOCTOSHHOTO TOKa. Vcmonb3oBaHue
. AJNIEKTPOJIBUraTeIel B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOPTE
7.18 Onbitel - @apages.  SBieHue  3IEKTPOMAarHUTHOM




uHaykiuu. [Ipasuno Jlenna

DeKTporeHepaTop. CnocoObI MOJIy4EHUS
7.19 ANEKTPUYECKOM SHEPrUu. DNEKTPOCTaHIIUU Ha

BO300HOBIISIEMBIX HCTOYHUKAX SHEPTUU

[TpakTuyeckue paboTHI:

OnBITH 110 HAOIOICHUIO AJICKTPU3AINUU TNl UHIYKIUCH

Y TIPU CONIPHUKOCHOBEHUHU.

UccnenoBanue neWCTBUS  SIEKTPUYECKOrO TMOJIA  Ha

MIPOBOJIHUKY H JUIJICKTPUKH.

COopka u mpoBepka paldOThl SJIEKTPUUECKOU IIETH

ITOCTOSIHHOT'O TOKa.

W3mepenue u peryanpoBaHUue CHITBI TOKA.

H3mepenue u peryIupoBaHue HAMIPSDKEHISL.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepes3

PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSDKECHUS

Ha Pe3UCTOpE.

OIBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTD

AIIEKTPUYECKOTO COMPOTUBICHUSI TMPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOAIN TOTIEPEYHOT0 CEUEHHUS U MaTepuana.

[IpoBepka mpaBuia CHOXKEHUS  HANpsHKEHUH  TIpU
MOCJIE0OBATEIbHOM ~ COCIMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBwiia /Uisi CUIIBI TOKA TIPH MapajiIeIbHOM
coeMHEeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO  TOKA, HMAYIIETO 4Yepe3  PEe3HCTop.
OnpeneneHne  MOITHOCTH — JJICKTPUYECKOTO  TOKa,
BBIJIETISIEMO Ha pe3uctope. MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO Yepe3 JaMITOYKy, OT HAIpPsHKEHUS
Ha Hel. Onpenenenue KIIJ] narpesarens. MccnenoBanue
MAarHuTHOI'O BSaHMOHeﬁCTBHH IIOCTOSHHBIX MArHUTOB.
I/I3yqu1/Ie MaramMTHOI'O IOJIA IMMOCTOAHHBIX MarHuTOB IIPH
uX oObemuHEHWMM W  pazaeneHuu. McciemoBanwue
JENCTBUS 3JIEKTPUUYECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl,  JEMOHCTPUPYIOIIME  3aBHUCUMOCTH  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyd ¢ TOKOM U MarHuTta OT CHJIbI
TOKa MW HaIpaBJICHHWSA TOKa B KaTyLIKEC. I/I3y‘lCHI/IC

I[GﬁCTBHH MAardvuTHOTO IIOJIA Ha IIPOBOJHHUK C TOKOM.

Koncrpynposanue u A3y4EeHUE paboThI
3JIEKTPOJBUTATEIISL. Hsmepenue KITQ
IEKTPOIBUIaTEIILHON YCTaHOBKH. OnbITI o

HUCCICIOBAHUIO SIBJICHUSA SHCKTpOMaFHI/ITHOfI WHAYKIOWU:
HUCCICIOBAaHUC U3MCHCHUN 3HAYCHHUSI U HalpaBJICHUA

WHIYKIIMOHHOI'O TOKa

7.21

Ousnueckue SABICHUS B TMPHUPOJE: DIIEKTPUUYECKHE
ABICHUS B  atMocdepe,  AJIEKTPUYECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOIIOCOB,
POJIb MarHUTHOTO TOJISL IJIs1 )KM3HU Ha 3eMJie, MOJISIPHOE

CHUAHHUC

7.22

TexHuueckue YCTpOWCTBA: 3JIEKTPOCKOI, aMIlepMeTp,
BOJIETMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPIHH,
ANIEKTPOOCBETUTENbHBIE  MPHOOPHI,  HarpeBaTesIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), NIEKTPUYECKUE
MIPEJOXPAHUTENIHN, DJIEKTPOMAarHUT, SJIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKa

9 KITIACC
Kon
Kon snemenTa [IpoBepsiemMble 371EMEHTBI COIEPKAHUS
pasznena
MEXAHUWUYECKUE SABJIEHUA
Mexannueckoe  ABWKEHUE. MarepuanabHas — TOYKA.
51 Cucrema otcuéra
g 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO ABUKEHUS
8.3 PaBHOMEpHOE IPAMOIMHENHOE IBUKEHUE
#i##ParfH##HepaBHOMEpHOE NPSIMOIIMHENHOE ABUKEHHE.
8.4 CpenHsass W  MIHOBEHHass CKOpPOCTb  Tena  MpH

HEPaBHOMEPHOM JIBUKEHUU




Yckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHEHHOE

8.5
JIBIOKCHUE
8.6 HH#HPar##t#CBoOogHOe nagenue. OnbITel [ anuies
#HiHParf##PaBHOMEpPHOE JBUKEHUE 110 OKPYXHOCTH.
8.7 [Tepuon m wacrora obOpamenus. JluHelHass U yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOpeHue
8.8 I1epBb1it 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetnii 3akon HeroToHa
8.11 Hi#HParf##] [pyHIMI CynepIO3ULIUU CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
. #H#HPar###Cunia  TpeHUs: CUJIa TPEHHUS CKOJIbKEHHUS,
813 CHUJIa TPEHUS TTOKOSI, IPYTHUE BUJBI TPEHUS
” H#HPar#H##Cuna  TSDKECTM M 3aKOH ~ BCEMHUPHOIO
5 TATOTEHUsA. Y CKOpEHHE CBOOOTHOTO MaJCHUs
Jsmwkenue  mmaner  Bokpyr  Comnna.  Ilepas
813 KOCMHUYecKasi CkopocTb. HeBecoMoCTh U neperpys3ku
216 PaBHOBecue MaTepuanbHOI Touku. AOCOIIOTHO TBEPIOE
' TEJIOo
g1 ##Par###PaBHoBecue TBEPIOro Tea ¢ 3aKPEIUIEHHON
1 0CbI0 BpaleHus. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynse Tena. I3mMenenne ummysbca. IMIynbe cuitb
8.19 3aKOH COXpaHEHMs UMITYJIbCca
8.20 Hi#Par###PeakTuBHOE IBUKEHUE
8.21 Mexanuueckasi paboTa u MOIIHOCTh
PaGotra cunm TsKkecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEPTUH U PAOOTHI
[lorennmanpHast  SHEprusl  Telna, TOTHATOTO  HaA
823 MMOBEPXHOCTHIO 3eMJTH
8.24 [ToTeHumanpHas S3HEPrUs CKATON MPYKUHBI
#H#HPar#H#KuneTnueckas sHepruss.  Teopema 0
523 KUHETUYECKON SHEPTUr
8.26 HH#H#Par###3aKkOH COXpaHEHUS MEXaHUYECKOW SHEPTUU




8.27

[TpakTrueckue pabOTHI;

OmnpeneneHue cpeaHE CKOPOCTH CKOJBKECHHS OpycKa
WIM JBIDKEHUS MIapuKa [0 HAKJIOHHOW TUIOCKOCTH.
Omnpenenenre yCKOpEHUs! Tela MPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM ABM)XCHHUH 0€3 HaYaJIbHON CKOPOCTH.
[IpoBepka THIIOTE3bI: €CIM MPU PABHOYCKOPCHHOM
JIBUKEHUHM Oe3 HayallbHOM CKOPOCTH IMYTH OTHOCATCS
KaK psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJILKCHUS
OT cCWibl HOpMalbHOrO nHaBieHus. OmnpeneneHue
Kod(p¢uimeHTa TpeHUus cKoibxeHus. OnpenerneHue
*KEcTKocTU mpykuHbl. OmnpeneneHue pabOThl  CHUIIBI
TPEHHSI TP PABHOMEPHOM JIBIDKCHHH Tela  II0
TOPU30HTANBHON MOBepXHOCTH. OmpeneneHue padOThI
CHUJIBI  YIOPYrOCTH  IIpU  NOABEME  Ipy3a €
WCIIONIb30BAaHUEM  HEMOJBIKHOTO W TOABHXKHOTO

0JIOKOB

8.28

du3nueckue SBJICHUS B npupoac: NpuJIrMBbI U OTIUBEI,
JABMKCHHUC IIJIAHET ConaeyHoH CHUCTCMBI, PCAKTHUBHOC

JABWIKCHUEC )KMBBIX OPraHnu3MOB

8.29

Texnuueckue y'CTpOI‘/’ICTBaZ CIIMAOMCETD, JaTYUKH

ITOJIOXKEHUS, PACCTOSIHUSI U YCKOPEHMSI, PAKETBI

MEXAHUWYECKUE KOJIEBAHU A U BOJIHBI

KonebarenbHoe aBuxenne. OCHOBHbIE XapaKTEPUCTUKU

- KoJe0aHuii: meproI, 9acToTa, aMILTUTY/Aa
92 MaremaTnueckuii 51 MIPYXKUHHBINA MasTHUKH.
' [IpeBpartieHre YHEPTUH MPHU KOJIeOATETHHOM JABIKEHUH
93 3aryxawmue KoneOaHusi. BbeIHYyXIeHHBIE KoJeOaHUS.
' Pe3onanc
Mexanndeckue BOJIHbI. CBOWCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHbIE W TOMEpPEYHBbIE BOJHBI. [[JTMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MexaHnyecKue BOJIHbI B




TBEPIIOM TeJie, CEHCMUYECKHE BOJTHBI

9.5 3Byk. ['poMKOCTb 1 BhICOTA 3ByKa. OTpakeHUE 3BYKa

9.6 Wndpa3Byk u ynbTpa3Byk
[TpakTuyeckue paboTHI:
Omnpenenenve 4YacTOTbl W NepuoAa  KoJieOaHHi
MaTeMaTHYeCKOTr0 MasiTHUKA.
OmnpeneneHnue 4acToTbl MW Hepuoja  KosiebaHuit
MPYXKUHHOTO MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH  TiepuoAa  KoJjeOaHui

' MOJBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH TiepuoAa  KojeOaHui
MPY>KUHHOTO MasTHHKAa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH nepuoaa Kosie0aHuit rpys3a,
MOABEIICHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
NpYyXUHBL. MI3MepeHre ycKopeHus: CBOOOTHOTO MaACHUS
duzuyeckue SIBICHUS B MPUPOIE: BOCIPHUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSICCHUE, CEUCMHYECKUE BOJIHBI,
IIyHaMH, 2XO0

99 TexHUuecKkne yCTPOWCTBA: 3XOJOT, HCIOJIb30BAHHE

YIBTPa3ByKa B OBITY M TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI

BJICKTpOMaFHI/ITHOG IToJIC. 9HCKTp0MaFHI/ITHHe BOJIHBI.

101 CBoiicTBa 371€KTPOMarHUTHBIX BOJIH

10.2 IIIxana 37€KTPOMArHUTHBIX BOJIH

103 OnexkTpoMarHuTHasi npupoja csera. CKOpPOCTh CBeTa.

' BonHoBEIE CBOMCTBA CcBETa

[TpakTuyeckue paboThI:

10.4 N3ydyeHne  CBOMCTB  JIEKTPOMAarHUTHBIX  BOJNH  C
MIOMOIIIBI0 MOOMIJIBHOTO Tesle(oHa
@dusnyeckue SBICHUS B TPUPOJE: OHOIOTHUECKOe

10.5 JIECTBUE BHJIMMOTO, yABTPadUOIETOBOTO "
PEHTIE€HOBCKOTO U3JIy4eHU I

10.6 Texnuueckue YCTpOUCTBA: HCIIOIb30BaHUE

SJICKTPOMArduTHBIX BOJIH IJIA COTOBOH CBSI3H




11

CBETOBbBIE ABJIEHUS

11.1

.HyLICBaﬂ MOJCJIb CBETA. Hcrounukm cBera

11.2 [IpssMonrHENHOE pacIpOCTPaHEHUE CBETA
13 Otpaxkenue cserta. [1nockoe 3epkano. 3aKOH OTpayKEHUsI
' CcBeTa
114 [Ipenomnenue cBera. 3aKkOH TMPEJIOMIICHUS CBeETa.
' ITosiHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xox ydeit B IuH3E
6 OnTuueckas cucreMa (oroamnmnapara, MHUKpOCKONa M
' TeJecKona
17 ['ma3 xak onTudeckass cucrema. bIM3opykocTs U
' JTAJIbHO30PKOCTh
18 Pasnoxxenue Oenoro cseta B cekTp. OnbiTel HbloTOHA.
' CrnosxeHue criekTpanbHbIX [1BeTOB. [lucnepcus ceera
[TpakTrueckue paboTHhI:
#HH#Par### 1 cciienoBanue 3aBUCUMOCTH yria
OTpaXKeHHsI CBETOBOTO JTyya OT yIJia MajaeHusl.
HH#HPar#Ht#3yueHne  XapaKTepUCTUK  M300pakeHUs
IIpeIMeTa B INIOCKOM 3€pKalle.
HH#HPar#Ht#ccnenoBanue 3aBUCUMOCTH yria
MPETOMIICHUSI CBETOBOTO JIyda OT yrjia MajeHus Ha
119 IpaHuLE «BO3YX — CTEKIION.
' #Ht#Par###lonydenue  n300pakeHU € MOMOUIBIO
coOMparoIIel TUH3HI.
HH#Par###Onpenenenue  (OKYyCHOro pacCTOSHHS U
ONTUYECKOI CUITbI COOUpAIOIIEeH JTMH3BI.
#H#HHPartH#H##ONBITEL 0 pa3NoKEeHUI0 Oenoro cBera B
CHEKTp.
HH#H#Par###ONBITHl 110 BOCHPHATHIO LBETA IPEIMETOB
MIPH UX HAOTIOICHUN Yepe3 I[BETOBBIC (PUIIBTPHI
dwuzndeckue sBICHUs B mpupoae: 3atMenust ConHIa 1
11.10 JlyHbl, IIBETA TEN, ONTHYECKHE SIBJICHUS B atMocdepe

(uBet HeOa, pedpakiys, pagyra, MUPax)

11.11

Texnuueckue YCTpOWMCTBA: OUKH, MEPUCKOII,




(doToanmapar, ONTUHIECKHE CBETOBOIbI

12

KBAHTOBBIE ABJIEHUA
1 OmneiTel Pesepdpopaa u mimaHeTapHas MOJAENTb aToMa.
' Mogens atroma bopa
122 Hcnyckanne m morniomeHue cBeta aroMoMm. KBaHTBHI.
' JIunenyaTeie CIEKTPBI
123 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
14 Crpoenue aromHoro sanapa. Hyknonnas Moxenb
' aTOMHOTrO sapa. M30Tomb!
s PanuoakTtuBHble npespaieHus. llepuoa mnomypacnana
' ATOMHBIX siJIEp
126 SnepHble peakuny. 3aKOHBI COXPaHEHUS 3apsI0BOrO U
' MacCOBOI'0 YHCEIl
12.7 DHeprus CBsA3M aTOMHBIX s11ep. CBsI3b MacChl U SHEPTUU
1.8 Peakuuu cunresa u aenenus saep. VIcTouHUKY 3HEprun
' CoJHna u 3Bé311
1.9 Snepnas  osHepretuka. JlelWictBUE  pagMOAKTUBHBIX
' M3JIy4EHUI Ha KUBbIE OPraHU3MBI
[IpakTuyeckue paboThI:
Habniogenne crjomHbIX M JUHEWYAThIX CIIEKTPOB
1910 U3ITyYEeHHUS.
HccnenoBanue TpeKoB: U3MEPEHHE HYHEPTUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepeHune paanoakTUBHOTO (hpoHa
@dusnyeckue SABIEHUSA B IPUPOJE: ECTECTBEHHBIN
pPaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paZMOaKTUBHOE U3JIYYEHHUE IIPUPOJHBIX MHUHEPAJOB,
NEICTBUE pAJUOAKTUBHBIX M3IYy4EHHMM Ha OpraHu3M
YeJI0BEKa
1210 TexHnueckue yCTpOMCTBA: CHEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'ILHHﬁ A03UMCETpP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Kon
NMpoBepPsIeMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

[lonumanue posm  QU3MKKM B  HAYYHOM  KapTHHE  MHPa,
c(OpPMHUPOBAHHOCTh 0A30BbIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBJICHHW TPUPOIBI, O POJH 3KCICPUMEHTa B
busuke, o cucremooOpasyromeil pond (GUIMKK B Pa3BUTUU
CCTECTBCHHBIX HAyK, TCXHHKH W TEXHOJOTUH, 00 3BOIIONUU
(Gu3nYecKUX 3HAHUW W MX POJIM B ILIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MUpPA, O BKIAJC POCCHHCKUX U 3apyOSKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTUC TCXHUKHU U TEXHOJIOT Wit

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
YMEHME paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXallleM MHpE, BBIICIAS MX CYLIECTBEHHBIE CBOWCTBA

(IpU3HaKN)

Brnanenne ocHOBamMM TOHSTUHWHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHWE WX ISl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepU30BaTh CBOWMCTBA Tel, (U3MYECKUE SBICHHUS W

MMpONHECCChI, UCITOIB3Y (I)YH,I[&MCHTB.J'IBHBIC " SMITUPUYICCKHEC 3aKOHBI

YMeHne onuchBaTh HU3Yy4YCHHBIC CBOMCTBA Tel U (1)I/ISI/I‘IGCKI/IG SIBJICHHA,

HCIIOJIb3YA (I)I/I?)I/IHCCKI/IC BCIIMYMHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOICHHs TIPaBMJI O€30MacHOTO TpyAa: HaOmoAeHHe (PU3NUECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY




U3 JaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKIMH, ONMHCHIBATH XOJ]
OTIBITA U 3AMMCHIBATD €0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOKI;
MIPOBEJICHHUE MPSAMBIX U KOCBEHHBIX U3MEpPEHUN (PU3NUYECKUX BETUYHH:
YMEHHE IUJIAaHUPOBAaTh  M3MEPEHUs, CaMOCTOSTEIbHO  COOUpaTh
SKCIIEPUMEHTAJIBHYIO  YCTAHOBKY IO HMHCTPYKIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U AHAIU3UPOBATh MOJYYEHHBIE PE3YJIbTATHI C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBE/ICHUE  HECIIOKHBIX  OKCIIEPUMEHTAIBHBIX  HMCCIIEI0BaHM;
CaMOCTOSITEJIFHO ~ COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTaHOBKY H
IPOBOJIUTH  MCCIEJOBAaHWE IO  WHCTPYKLUMH,  IPEACTaBIATH
MOJIyYE€HHBIE 3aBHCUMOCTH (PM3WYECKUX BEJIMYMH B BUJAE TaOIUI U
rpaMKOB, yYUTHIBATh MOTPEIIHOCTH, JI€TaTh BBIBOBI IO PE3YJIbTaTaM

HUCCIICAOBAHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (PU3MUECKUX  MoOJIENeH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHad MOJCJIb aTOMHOI'O smpa) U YMCHUC INPUMCHATbL UX JIA

00BsICHEHUS (PU3HMUECKUX MPOLIECCOB

YMeHue oOBICHATH (I)I/I3I/I"IGCKI/I6 mponeccol 1 CBOMCTBaA TCJI, B TOM
YqucCjI€ MU B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOT'O
XapakTepa, B YaCTHOCTHU, BBIABIIATH HPUYINHHO-CICACTBCHHBIC CBA3U U
CTPOUTH O0OBSICHEHHE C OHOpOI>'I Ha U3Y4YCHHBIC CBOMCTBaA (I)I/I3I/ILICCKI/IX

SIBHGHHPJI, (1)I/ISI/I‘~ICCKI/I€ 3aKOHBI, 3aKOHOMEPHOCTHU 1 MOACIIN

YMenne pemarh pacu€THele 3afaun (Ha O6aze 2 — 3 ypaBHEHUN),
UCIONIB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIKME (pU3MUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3allMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBL,
HEOOXOMUMBIC ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3HaueHUs (GU3NYECKOW BEMYMHBI; YMEHHE OMPEIENSITh Pa3MEPHOCTh

¢bu3nYeCcKOil BETMUHHBI, TOJIyY€HHOM P PEIIeHUH 33/1a4H

YMmenne XapaKTCPU30BaTh  IIPUHIMIILI I[Gf/iCTBHSI TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX ITPOLECCOB M0 UX OMNHCAHHIO, UCIIOJIb3Yys 3HAHUA O

CBOWCTBaX (PU3MUECKUX SBJICHUH U HE0OXOoAWMBIE (PHU3NYECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCNONb30BaTh 3HAaHUS O (U3MYECKHX SBJICHUSAX B
MOBCEIHEBHOM KM3HM Il  oOecrieyeHHs O€30HacHOCTH  TPH
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHUS B OKPYXAWIIEH cpene; MOHHMMaHUe
HEOOXOMMOCTH TPUMEHEHHS JOCTHKCHUH (U3UKA U TEXHOJIOTUH

I paliliOHAJIBHOI'O IIPUPOJO0ITIOJIb30BAHUA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MpeAcTaBiIeHHUs HHpopManuu
(bu3NYECKOro CcoJep>KaHus C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLUEHHUBATH JOCTOBEPHOCTh
MOJIyYeHHOW WHQOpPMAIIMM HAa OCHOBE HMEIOMIMXCS 3HAHUNA U
JIONIOJTHUTENbHBIX ~ MCTOYHHKOB,  YMEHHUE  HUCIOJb30BaTh  IPHU
BBIMIOJTHEHUH Yy4YeOHBIX 3aJaHWil HAYYHO-TOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJIEp)KaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  MPEOOPA30BAHUS
uHpopMalMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaTh COOCTBEHHBIE TMHCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(l)OpMaHI/II/I U3 HECKOJBKUX UCTOYHHUKOB




IHHEPEYEHbDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHUSA
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexannueckoe  aBuwkeHue. MarepuanbHas Touka. Cucrema  OoTcYéra.
OTHOCUTENBHOCTD ABUKECHHUS
PaBHOMepHOE 1 HEpaBHOMeEpHOE ABMkeHue. Cpeanss ckopocTs. Dopmyna ais
1.2 BBIUMCJICHHSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NpPAMONMHENHOE JBUKEHUE. 3aBUCUMOCTb KOOPAMHATHI Tejla OT
BPEMEHHU B CIy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
13 xX(f)=x,+v 1
I'padmku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKLIUU CKOPOCTH, IMPOCKIHH
NepeMENIeHHs, IyTH, KOOpPAMHAThl NP PABHOMEPHOM MPSIMOJMHEUHOM
JIBIYKEHUHT
3aBUCHUMOCTh KOOpPJMHATBl T€Ja OT BPEMEHU B CiIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO JBUKECHHUS:
SA".:‘) - ‘;1: 4 l"“':]; . r g
@opmynsl UId NPOEKLUUU TEPEMEIIEHHs, MPOEKIMH CKOPOCTH W IPOEKLINU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHUMU:
¢2
14 S\([.}=Uﬁ‘_‘f—ﬂ"j.
v ()=, +a,-t,
a (f)=canst,
vy, =0, =2a.s,
I'paduku 3aBUCHUMOCTH OT BPEMEHM JJIsi MPOEKIUH YCKOPEHUS, MPOEKIHH
CKOPOCTH, TPOEKLHU IEepeMelIeHusl, KOOpAUHAThl MPH PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUU
CBoboaHoe nagenue. PopMylibl, ONMUCHIBAIOLINE CBOOOJHOE MaJeHHE Tela I0
1.5 BEpPTUKANM (JIBW)KEHUE Teja BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTU

3emnu). ['paduku 3aBUCMMOCTH OT BpPEMEHHM [UIsl MPOEKIMH YCKOPEHHS,




MPOCKIIMA CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TAaJACHUU Tejia II0

BEPTUKAIU

CKopocTh PaBHOMEPHOI'O JBM)KEHHUS Tejla 10 OKpykHOcTH. HampasineHue
CKOpOCTH.
®opmyna JUIsl BBIYMCIEHUS CKOPOCTH YEpe3 pajilyC OKPYKHOCTHU U MEPUOJ

oOparteHus:
»

T

LlentpocTpeMuTensHoe  ycKopeHue. HampaBneHue 1EHTPOCTPEMHUTEIHHOTO

L=

YCKOpPCHUH. d)opMyna JJI BBIYHUCJIICHUA YCKOPCHUS:

1.6
.
a U
"R
dopmyiia, CBA3BIBAIOIIAS EPUOJ] U YACTOTY OOpAILIEHHS:
g 1
T
Macca. IInotHocTh Bemecta. @opmysna Juist BBIYMCIECHUS TUNIOTHOCTH:
_m
1.7 P=v
1.8 Cuna — BexkTopHas ¢pusznyeckas BenuuuHa. CloxXeHne Cuil
1.9 SIBnenue unepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH Herorona:
Fam-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHMSI TENNA U BEKTOpA CUJIBI, IEHCTBYIOIIEH Ha
TEJO
B3aumoneiictue tein. Tperuii 3akon HeroToHa:
1.11 Fl—-lziFl—'»l
L1 TpeHune nokost U TpeHue CKoJibkeHus. @opmyrna A BBIYUCICHUS MOIYJIS CUJIBI

TPECHUS CKOJILXKCHUA:




F_ =uL-N

1.13

Hedbopmaruss Tenma. Yopyrue w Heynpyrue aedopManuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my -4
R -

Cuia TSHKeCTH. yCKOpeHI/Ie CBO6OI[HOFO InaJacHus.

®OpMyHa JJIs1 BBIYUCIICHUSA CUJIBI TAXKCECTHU B6HI/I3I/I HOBerHOCTI/I 3CMJII/I: F = mg.

HBI/I)KCHI/IS IJIAaHET BOKPYT COHHHa. HepBa}I KOCMHYCCKasA CKOPOCTb.

HesecomocTs u neperpysku

1.15

Hmmynse Tena — BeKTopHas (hu3uuecKast BEIMINHA.
pP=mo

I/IMHYJ'IBC CHCTEMBEI Tel. M3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHUJIbI

1.16

3aKoH COXpPaHCHUA UMITYJIbCa JJI1 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0 +m,U, =const

PeakTuBHOE IBHKEHHUE

1.17

MeXﬁHI/IquKaH pa60Ta. (DOPMYJ'Ia JJIs1 BBIYUCIICHUA pa6OTBI CHIJIBI.
A=Fscosa

Mexanudeckas MOITHOCTE:

n=4
g

1.18

Kunernueckas u NOTCHIUAJIbHAs SOHCPT L. GDopMlea JJIA BBIYUCIICHUA

KUHETHISCKOMN OHCPIUU:

mu~
E, ="
-

-

Teopema o kuHeTH4yecKoM sHeprun. PopMyiia Uit BBIYUCICHUS TOTCHIMAIbHON




9HCPTHHU TCJia, IOAHATOTO

HaI 3eMIIEH:

E,= mgh

Mexanuyeckas SHeprus:

E=E.+E,
A g
1.19 .
3aKOH COXpaHEHUs MEXaHUYECKOM sHeprun. Popmyria Juisl 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpanieHne MEXaHUUECKOW SHEPTUU [TPU HATUYUU CUIIbI TPEHUSL.
[IpocTbie MEXaHU3MBI. «30JI0TOE TPABUII0» MEXAHUKHU.
Poryar. MomenT cuitbl: M - Fl.
VYcnoBue paBHOBECHS pplyara:
M +M +..=0
1.20 .
[ToaBuxHbIN 1 HenoABMXHBIN 0s10ku. KIT/I mpocThix MeXxaHU3MOB,
T] — ‘4'.']3.'!!3!8!
‘i‘!'HI]IQ'EEEi.E
JlaBnenue TBEPAOroO Tea.
@opMyita Uil BBIYMCIEHUS AABICHUS TBEPIOTO Tela:
_F
S
191 JaBnenue raza. ATMocdepHoe IaBiieHue.
I'uapocTtaTyeckoe 1aBieHUE BHYTPH KHJIKOCTH.
dopMmyta 115t BEIYUCIICHHS TABJICHUS BHYTPU YKUIKOCTH:
P=pgh+ P,
1.22 3akoH [lackans. 'mapaBnuueckuit npecc
3akoH Apxumena. PopMmyna I8 ONPEACTICHUS BBITAIKUBAIOIIEH CHIIBL,
JIEUCTBYIOIEH HA TEJO, MOTPYKEHHOE B )KUIAKOCTh HIIM Ia3:
1.23

A —— P’f
Fpx. =PEF

VcnoBue miaBanus tena. IlmaBanne CYI0B M BO3OYXOIIJITaBaHUEC




1.24

Mexanndeckue KoneOaHMsA. AMIUIMTYda, TEPUOJ M 4YacToTa KoJieOaHHIA.

dopmyrna, cBA3bIBAIONIAsl YACTOTY U MEPUOJ] KOJIEOAHUI:

1.25

MareMaTtnyeckuii M NPYXKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu Ipu

KoJIe0aTeIbHOM JBHXXCHUU

1.26

3aryxarommue konebanus. BerHyxaeHnbie konebanus. Pe3onanc

1.27

Mexanuueckue BOJIHBL. [IpoAoJibHBIE W MONEpEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTB paCrpoCTPpaHCHUS BOJIHBI:

}. ’[J'T

1.28

3Byk. ['pomKkocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'PaHULE

IByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpakmuueckue pabomul

W3mepenue cpenHedl IIIOTHOCTH BELIECTBA; apXUMENOBOM CHIIBL; JKECTKOCTH
HPYXUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHUs; paOOThl CHJIbI TPEHMS, CUIIbI
YIPYTOCTH; CpEIHEH CKOPOCTH JBMXKEHHSI OpycKa 0 HAaKJIOHHOM IJIOCKOCTH;
yCKOpeHus: Opycka Npu JABM)KEHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuofa KojeOaHUI MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Hepuojaa
KoJIeOaHUH MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOLIETO Ha pbIYar;
paboOThl CHJIBI YOPYTOCTHM MpU MHOABEME Ipy3a C IMOMOILBIO HEMOJBHKHOTO
010Ka; paboThI CHIIBI YIPYTOCTH MPHU MOABEME I'py3a C MOMOIIBIO MOJIBUKHOTO
OmoKa.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacTH TeJIa ¥ OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCHMOCTH BBITAIKUBAOIIECH CHJIBI
OT Macchl TeJa; CUJIbl TPEHMSI CKOJIbKEHUSI OT CHJIBI HOPMAJILHOTO JIaBJIEHUS U OT
poJa IOBEPXHOCTH; CWIBI YINPYTOCTH, BO3HHMKAIOIIEH B NPYKUHE, OT CTEIECHU
nedopmaruu MpyXKUHBI; YCKOPEHHUsI OpyCcKa OT yrila HakJOHA HaINpaBIISIONICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpHoja
Koje0aHuN MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIE/IOBAaHHE HE3aBHCUMOCTH IEpHoja KoJeOaHUH HHUTSAHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycinoBusi paBHOBECHS phlyara

1.30

Quszuueckue A6NeHUs 6 npupode. TIPUMEPBl JBHKEHUS C  pasIMYHbIMHU
CKOPOCTSIMH B KUBOH U HEXKUBOU MPUPOJE, AEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, MNPUJIHMBBI W OTJIUBBI, JIBUKCHHUC TIIJIAHCT ConHeyHoM CHUCTCMBI,




PEaKTUBHOE IBUKECHUE KUBBIX OPraHU3MOB, PbIUar B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EepHOro [aBJICHUS Ha >XKMBOH OpPraHu3M, IUIaBaHUE pbIO, BOCHPUSATHE

3BYKOB JXUBOTHBIMH, 3EMIICTPACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 3XO

Texnuweckue yCI’I’lpOlZCI’I’lG(l.' CIIMAOMETP, OATYHUKH IIOJOKCHHUA, PaCCTOAHUSA H
YCKOpPCHUA, AOUHAMOMCTpP, I[MOAIIWIIHUKHU, PaKEThl, pbIYyar, HOI[BI/I)KHBII;'I u

HCHO,I[BH)KHBIFI 6J'IOKI/I, HaKJIOHHas IIIOCKOCTb, IMPOCTBIC MECXAaHU3MBI B 6I>ITy,

131 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOAOIPOBOAA, T'MAPABIMYECKHUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXKEHUS  MOJEKYISIPHO-KMHETUYECKOM  TEOpUM  CTPOEHUS

2.1 BelecTBa. Mojienu TBEPIOTo, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopQHbie Tena

55 JBmwkenue dyactur, BemecTBa. CBA3b CKOPOCTH  JBIDKEHUS YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxkenue, Iuppy3us

23 CmauuBaHue U KallWJUISPHBIE SBICHUS

24 TennoBoe paciupeHue 1 cxaTue

2.5 TermoBoe paBHOBeECHE

Y Buytpennsas sHeprus. PaGora u Temnonepenadya Kak CIOCOObl HM3MEHEHHUs

' BHYTPEHHEHN SHEPTrUuU

2.7 Buael Teruionepenaun: TEMIONPOBOAHOCTD, KOHBEKLINS, U3JIyYECHHUE
HarpeBanne wu oxyaxnaenue ten. KommuectBo — TemnoTel. Y enbHas
TEIIOEMKOCTD:

2.8
Q=cm(t,—1,)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX Ipolieccax. YpaBHEHHUE TEMJIOBOTO
OanaHca:

29
0,+0, +..=0
Hcnapenne m KoHaeHcauus. V3MeHeHHWE BHYTpEHHEH JHEPrMM B Ipolecce

510 WCTIAapeHUs1 W KOHJAeHcanuu. KumneHue IKUAKOCTU. YIelbHas TemioTa

. napoo6OpazoBanus: L = O/m

2.11 BriaxxHocts Bo3ayxa




IInaBnenne wu Kpucraumsauus. VI3MeHeHMe BHYTPEHHEW DOHEpPruu IpuU

IJIaBJICHUU U KPpUCTAJUIM3AallN. yI[eHBHaH TCIIJIOTA I1JIaBJICHUA !

2.12 . 0
y U=
n
BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y JiefibHAasl TEIUI0Ta CrOpaHMsl TOIUINBA:
2.13 q=0/m
2.14 [Tpunnume! padotel TeruioBbIX aurareneii. KI1/ remioBoro aurarens
IIpakxmuueckue pabomul
W3mepeHue yneiabHON TEINIOEMKOCTH METaJUIMYECKOro LMIMHJPA; KOJIWYeCcTBa
TEIUIOTHI, MOJYYEeHHOr0 BOJAONH KOMHATHOH Temmeparypbl (UKCHUPOBaHHON
Macchl, B KOTOPYIO OIlyIlEH HarpeTbli IWIMHAP; KOJUYECTBA TEIJIOTHI,
2.15 OTJIaHHOT'O HAarpeTbhiM LMJIUHAPOM, MOCJIE OIYyCKaHUs €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEIbHOW BIIAXKHOCTU BO3AYyXa; YAEIbHOW TEIJIOTHI
IUIaBJIeHUs JpAa. VcciegoBaHMe HM3MEHEHUs TeMIepaTypbl BOJbBl  IpU
pasIMYHBIX YCIIOBHSX; SIBICHMS TEII0o0OMEeHa MpU CMEIIUBAaHUM XOJOJHOW U
ropsiuel BOJbI; IIPOLIECCA UCTTAPEHHUS
Qusuueckue s61eHUs 8 Npupooe: TIOBEPXHOCTHOE HATSHKEHHE M KalWUISpHbIC
2.16 ABJICHUSI B NPUPOJE, KPUCTAJUIBl B IpUpone, usnydeHue ConHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea. KauWLISpbl, IPUMEPHI UCIOIb30BaHUS KPUCTAJIOB,
517 JKUAKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
. JIOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBasi TypOuHa, JBUTrAaTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpu3zanus Ted. J[Ba Buja dJEKTPUYECKHX 3apsiioB
32 B3aumopeiicTBue 3apsxeHHbIX Tel. 3akoH Kynona
3.3 3aKOH COXpaHEHHUsI AIEKTPUUIECKOTO 3apsiia
34 OnexTtpuueckoe mone. HampspkéHHOCTh anekTpuyeckoro nouss.  [IpuHnmn
' CYTIEPIO3UINH IEKTPUUYECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE)
1s Hocurenu osnexkrtpuueckux 3apsioB. JlefCTBHE 3IEKTPUYECKOro IO Ha
' ANIeKTpUUECKHE 3apsiibl. [IpOBOJHUKY U TUIEKTPUKH
3.6 [TocTrossHHBIN neKTpUYeCKUil TOK. [lelicTBusA anekTpuueckoro Toka. Cuiia Toka.




Hanpsoxenue.
I=q/t, U=A4/4q

:‘)J'ICKTpI/ILIeCKOG COITPOTUBJICHHC. yI[eJ'IBHOC OJICKTPHUYECKOE COITPOTUBIICHUC!

3.7 R =pl/S
18 3akon OMa s yyacTka snekrpudeckoit nenu: / = U/R
[TocnenoBarenbHOE COEIMHEHUE MTPOBOJHUKOB:
. ¥ e .
[1 =1-_\. [_." =LI “"L"\. R—R1 +R\
3.9 [TapannenbHOE cCOeIMHEHUE TPOBOJHUKOB PABHOT'O COMPOTHUBIICHHUS:
U=U:.1=1+1.R=—.
7.
CMeniaHHble COSMHEHUS IPOBOHUKOB
110 PaboTa u MmontHOCTH 3MekTpuueckoro Toka. A = Ult, P = Ul
3akoH J[>xoyns — Jlenua:
. |
310 OnbiT Opcrega. MarHuTtHOe MOJ€ OPSIMOTO MPOBOJHHMKA € TOKOM. JInHUM
MarHUTHOM MHTyKITUU
113 MargutHoe TIIOJIE TIOCTOSHHOIO MAarHuTta. BzanMoAeicTBUE ITOCTOSHHBIX
MarHUTOB
3.14 JleficTBHe MarHUTHOTO NOJIA HAa TPOBOJIHUK C TOKOM
3.15 OnbiTel @apazes. SBieHue anekTpoMaraiuTHON nHAYKIMHU. [IpaBuno Jlenua
Ipaxmuyeckue pabomol
N3MepeHne  BIEKTPUYECKOTO  CONMPOTHBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IMPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HAIMPSDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTHUBIICHHS OT JJIMHBI IPOBOJHUKA, ILIOUIAAN €O MOIMEPEYHOIO CEUYCHUS U

YACIBHOT'O COITPOTUBIICHUS.




HpOBepKa npaBujia JJId SJICKTPUYCCKOI'O HAIIPAKCHHUA MPU MOCJICAOBATCIIBHOM
COCAMHCHUHN IIPOBOJHUKOB; IIpaBUJIa IJId CHJIbI JJICKTPUYCCKOI'0 TOKa IIpH

napajuieIbHOM COEIMHEHUU MPOBOTHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA6leHUs 8 npupolde: SICKTPUUECKHUE SBJICHHUS B aTtmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE ITOJIe 3eMIIH, Apei( MOIIOCOB,
POJIb MArHUTHOTO TOJISA JJ1s1 )KM3HU Ha 3eMJie, MOJISIPHOE CUSTHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DIIEKTPUUECKOW  DHEPIUH,  DIIEKTPOOCBETHUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), INEKTPUYECKUE
[IPEIOXPAHUTENHU, JJIEKTPOMAarHuT, JJIEKTPOABUIaTelb IIOCTOSHHOTO TOKAa,
reHepaTop MOCTOSHHOTO TOKa
3.19 DneKTpoMarHuTHbIe BOIHBIL. [11kaa 351eKTpOMarHuTHBIX BOJTH
3.20 JlyueBas mozenb cBeta. [IpsmonuHeitHoe pacipocTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus ceera. [lockoe 3epkano
322 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus csera
194 JIunza. Xon nyueil B nuH3e. POKYCHOE paccTOsIHME JIMH3BL. OnTudeckas cuiia
. mun3el: D = 1/F
3.25 I'na3 kak onTuueckas cucrema. OnTudeckue npuoopbl
Ipaxmuyeckue pabomol
Hi#Parf##l3Mepenue onTUyecKol cuibl coOuparomeil JHMH3BL, (POKYCHOTO
paccTosiHUs coOMparoliei JIMH3bI (10 CBOWCTBY PaBEHCTBA pa3MepOB MpeaAMETa U
n300pakeHus, KOrjaa MpeiIMEeT paclojio’keH B JBOMHOM (oKyce), MmoKazarens
3.26 MIPEJIOMIIEHUS CTEKIIA.
#H##Par###lccnenoBanue CBOMCTBA M300paKeHUS, MOJYICHHOTO C TOMOIIBIO
coOuparonield JIMH3bI, W3MEHEHHS (OKYCHOTO PACCTOSHHS JBYX CIOXKEHHBIX
JIMH3; 3aBHCHUMOCTH YIJla MpPeIOMJIEHUs CBETOBOTO Jiyya OT yIjla MaJeHus Ha
TPAaHULIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenuss 6 npupooe: 3arMmenus Connua u JlyHbl, nBerta Tedn,
' ONTHUYECKHUE SIBIIEHUS B aTMOcdepe (1BeT Heba, pedpakiiys, pagyra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OYKHM, TIEpHCKOMN, (oToanmapar, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUSA
4.1 PagnoaktuBHOCTH. Aunb(a-, 6era-, ramma-u3nyyeHus. Peakiuu anbda-u Oera-




pacriaga

4.2 OmnesiTel Pe3epdopaa nmo paccesauto anbda-yactuil. [naneraprnas moaenb aroma

43 CoctaB aToMHOTrO0 siapa. M30TOmbI

4.4 [lepuon nonypacmnana aTOMHBIX AP

4.5 Snepuble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIIOBOIO U MACCOBOTO YHUCET
Qu3suyeckue s6leHUss 8 Npupode: ©CTECTBEHHBIM pPAIMOAKTUBHBIA  ()OH,

4.6 KOCMHYECKHE JIy4d, paJUOAaKTUBHOE W3Iy4YeHHE MPUPOJHBIX MHUHEPANIOB,
JIeMCTBUE PaJIMOAKTUBHBIX U3JIYYCHUI Ha OPraHu3M YeloBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, UHIUBUAYAIbHBIN JO3UMETp, Kamepa

BI/IJII)COHa, AACpHad SHCPreTUKa




YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JUISI YYEHUKA

1 ®usuka: 7 knacc /U.M.Ilepeimkun, A.W. iBanos. - M.: [Ipocsemienue.

2 ®usuka: 8 xnacc /M.M.Ilepoimkun, AWM. Banos. - M.: [IpocBerienue.

3 ®usuka: 9 knace /U.M.Ilepeiikun, E.M.I'ytauk, A.W. UBanos, M.A.IlerpoBa. -
M.:IIpocsemenue.

METOAUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

1 Mapon A.E., Mapon E.A. ®usuka. Jlugaktuueckue MaTepuanbl. 7 Kiaacc. —
M.: IIpocaernienue.
2 Mapon A.E., Mapou E.A. ®usuka. Jlugaktuueckue MaTepuansl. 8 Kiacc. —
M.: IIpocaernienue.
3 Mapon A.E., Mapon E.A. ®usuka. /lugaktuueckue matepuainsl. 9 kiace. —
M.: IIpocaernienue.

4 Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®usuka. COOpHUK BOITPOCOB U 33j1a4. 7 KJIacc. -
M.:IIpocsenienue.

5 Mapon A.E., Mapon E.A., [To3otickuii C.B. ®usuka. COOpHUK BOIMPOCOB M 3a/1a4. 8 KJiacce. -
M.:IIpocsenienue.

6 Mapon A.E., Mapon E.A., [To3oiickuii C.B. ®uzuka. COOpHHK BOIPOCOB U 3a7a4. 9 Kiacc. -
M.:IIpocsenienue.

7 O6opyaoBaHue 1IeHTpa 00pa30BaHMsI €CTECTBEHHO-HAYYHON U TEXHOJIOTHUECKOM
HanpsieHHOCTeH «Touka pocray

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubnunoreka [HOK https:// m.edsoo.ru
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