PaGouasi nporpamma no yueoOHomy npeamery «@u3zuka» pazpadoTaHa Ha OCHOBe
(denepanbHoii padoyell MporpamMmbl 0 ydueOHoOMY npeaMery «DU3NKa».

COAEPXKXAHUE OBYUEHUA
7 KJIIACC
Pasznea 1. ®u3uka u € poJib B IO3HAHUHU OKPYKAKOLEro MUpPa
®usuka — Hayka O mnpupone. SBimeHus npupoasl. PU3NUECKHE SBIICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®dusnueckue BennynHbl. 3Mepenne ¢puznueckux BeanunH. Puznyeckue npuodopsl.
[TorpemHocTh H3MEpeHni MexxnyHapoaHast CucTeMa €IMHMUII.

Kak ¢u3uka wu  [pyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EctecTBeHHO-HAY4YHBIN METOJ] IO3HAHUS: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOI'O BOIIPOCa,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0aeMOro
sBieHus. Onucanue (U3NIECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHn4eckue, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
®dusnueckue npudopsl U MPoLeaypa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U LIUGPOBBIM
IpUOOPOM.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHue 1EeHbI ACJICHUS IIKaIbl H3MEPUTEIILHOTO Mpruoopa.

N3mepenne paccTosHAN.

N3mepenne 00bEMa )KUAKOCTH U TBEPOTO TeA.

OrnpeneneHue pasMepoB MajbIX Tell.

N3mepenue Temneparypbl Ipyu HOMOIIH KKUJAKOCTHOIO TEPMOMETPA U JATUUKA
TEMIIEpPaTyphl.

[IpoBenenue ucciaemoBaHus MO MPOBEPKE THIIOTE3bI: JTAIBHOCTh MOJIETA IIAPHKA,
MYIIEHHOT0 TOPU30HTAIBHO, TeM 0OJIbIIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBa

CrpoeHue BemecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIIHNE
JIUCKPETHOE CTPOCHUE BEIIECTRA.

JIBr>xkeHue yacTull BemecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
bpoynoBckoe aBuxenue, muddysus. BzanmoseiicTBre 4acTuil BEIIECTBA: MPUTIKCHNE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, >XUAKOCTEH U TBEPABIX
(KpUCTAITMYECKUX) Ted. B3auMocBsi3b MEXKIy CBONCTBaMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M HUX aTOMHO- MOJEKYJSIpHBIM cTpoeHueMm. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Llemoncmpayuu
Ha6nronenue O6poyHOBCKOTO JBUKEHUS.



Ha6nronenue nuddyszun.

HaGmonenne sBIEHUH, OOBSACHSIIONMXCA MPUTHDKCHUEM WM OTTAIKHBAHHEM
YJaCTHUII BEIIECTBA.

Jlabopamopnvie pabomsi u onvimoi

OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIOIb30BaHUEM (oTorpaduii).

OnbITH IO HAOIOJEHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.

OnBITHI 110 0OHAPYKEHUIO JCHUCTBHSI CUIT MOJICKYJISIPHOTO TIPUTSHKEHUSI.

Paznen 3. /IBu:xeHHe ¥ B3aUMoO/ieiicTBHE TeJl

Mexannueckoe nBuxeHrne. PaBHOMepHOE 1 HepaBHOMEpPHOE ABUKEHHUE. CKOPOCTb.
Cpenssisi CKOpOCTb IPH HEPABHOMEPHOM JABMKEHUU. PacU€T myTH U BpEMEHU IBU>KECHHS.

SBneHne nHepurU. 3aKOH MHEpUMU. B3anMoielicTBUE TeN Kak IPUYMHA U3MEHEHUS
CKOpPOCTH IBMKEHMA Tel. Macca kak Mepa MHEpTHOCTH Tena. 1InoTtHocTs BelecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuita kak XapakTepucTuka B3auMoaeucTBus Ten. Cuiia ynpyroctu M 3akoH I'yka.
W3mepenune CUiTbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIeHNE TATOTEHUS U crila TshkecTH. Crita
TSUKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHne cuil, HAPaBIEHHBIX
no ogHoM mpsimoil. PaBHomelcTByromas cui. Cuna TpeHus. TpeHue CKOJbKEHHS U
TpEHHeE NMOKosl. TpeHne B IpUPOJE U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHM4ecKoro ABM>KEHUS Tela.
N3mMepenune CKopoCcTH NpsIMOJIMHEMHOTO JBUKEHUS.
HaOntonenue siBjieHNs] THEPIUU.
Ha6nronenue usmeHneHus CKOpOCTH MPH B3aUMOCHCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEIL.
CiioxeHune cuJl, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

Jlabopamopnwvie pabomsi u onvimol

OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBM)KEHUS (ILAPUKA B )KUIKOCTH, MOJIEIN
AIIEKTPUYECKOTO aBTOMOOWIISI U TaK Jjajee).

OmnpeneneHue cpeiHEN CKOPOCTU CKOJBXKEHUSI OpyCcKa WM 1IapuKa M0 HAaKJIOHHOU
IJIOCKOCTH.

OnpeneneHre IIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh PACTSHKEHUS (Iedopmariun) mpyKUHBI
OT IPUJI0KEHHON CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHUS OT Beca Tela
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB

JaBnenune. CriocoObl YMEHBIIIEHHS W yBeIWYeHUs AaBjieHus. [laBieHue rasa.
3aBUCUMOCTb JIaBJICHHS raza oT 00bEMa, TeMreparypsl. [lepegada naBneHus: TBEPIbIMU
TeJlaMH, JKMJAKOCTSIMH M razamMu. 3akoH Ilackams. IIHeBMaTHueckue MaIlIUHBI.
3aBUCUMOCTh JaBJEHUS JKUJAKOCTH OT TriayOuHbl. [mapocrarndeckuil mapajiokc.
CooOmatomuecs cocynbl. [ uapaBamdecKkue MeXaHU3MBbI.



Atmocdepa 3emnu u  armochepHoe maBieHue. [IpUYMHBI CYIIECTBOBAHWUS
BO3MyIIHON 000s0uku 3emau. OnbiT Toppudennu. M3mepenue atmMochepHOTo

JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 1715 U3MEpEeHHs aTMOCHEPHOTO J1aBJICHUS.

JlelicTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX Teno. BelTamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHHS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/ibl.

['mppasnrueckuii mpecc.

[IposiBienue nercTBUsE aTMOC(EPHOTO TaBIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHONW YaCTH TeJla U
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUKOCTH.

VYcioBue T1uIaBaHus TeN: IUIABAHUE WA TOTPYKEHHUE TEJN B 3aBUCUMOCTH
OT COOTHOIIICHUS IJIOTHOCTEH TEJa U KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH Beca Tella B BOJE OT O00bEMA MOrpyXKEHHOU
B KUJKOCTh YaCTH TEJa.

OnpeneneHue BBITAIKMBAIONIEH CHUJIbI, JIEUCTBYIOLIEH HA TENO, MNOTPYKEHHOE
B KHUJKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CWIBI, JEUCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT Macchl TeJa.

OnbITHI, I€MOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, AEHCTBYIOMIEH
Ha TeJIO B )KUJKOCTH, OT 00BbEMA MOTPY>KEHHOM B )KUJIKOCTh YaCTH TeJa U OT MJIOTHOCTU
XKUIKOCTH.

KoHcTpynpoBaHre apeomeTpa WM KOHCTPYUPOBAHME JIOAKU U OIpPEAEIICHHE €€
IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTb. JHEPIusi

Mexanuueckasi padbota. MOIIHOCTb.

[TpocTeie MEXaHU3MBI: pblYyar, OJI0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBeCHSs
peruara. [lpumeHeHue mpaBwiia paBHOBECHSI pblyara K OJOKY. «30JI0TOE MPaBUIION»
mexanuku. KITJI mpocTeix Mmexanu3mMoB. IIpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanundeckas sHeprus. Kunetndeckas v moTeHIuanbHas sHeprus. [IpeBpamnienue
OJTHOTO BHJIa MEXaHUYECKOM PHEPTUU B IPYroil. 3aKOH COXpaHEHUS SHEPTUU B MEXAHHKE.

Llemoncmpayuu
[TpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimul
Omnpenenenre paOOTbl CHJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHHM Teja
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I10 FOpHBOHTaHBHOﬁ IMOBCPXHOCTH.

HccnenoBanue ycnoBuii paBHOBECUS pblUyara.
N3amepenue KII/] Hak1OHHOM MJIOCKOCTH.

HSY‘-ICHI/IG 3dKOHAa COXPaHCHUA MEXaHUYECKOU OHCPIUHU.

8 KUIIACC

Pa3gen 6. TemioBble ABJIeHUSA

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO- KHHETUYECKON TEOPUHN CTPOCHUS BEIIIECTRA.
Macca 1 pazmepbl aTOMOB U MOJIEKY 1. OTBITHI, TOJITBEPKIAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO- KHHETUYECKOU TEOPHH.

Mopgenu  TBEPAOTO, IKUAKOTO M Ta3000pa3HOrTO  COCTOSIHMM  BEIIECTBA.
Kpucrannmuueckue u amopdubsie Tena. OObSICHEHHWE CBONCTB Ta30B, JKUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUNW MOJIEKYJSIPHO- KHHETUYECKOM TEOPUHU.
CmaurBaHUEH KalWJUISIPHbBIC SIBJICHUS. TEII0BOE paCIIMPEHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUXKCHUS YaCTHII.
Bayrpennss sHeprus. CriocoObl M3MEHEHHMS BHYTPEHHEHM YHEPruu: TeIulonepenada u
coBeplieHUE paboThl. Bumel Temmonepeaadu: TEMJIONPOBOJHOCTb, KOHBEKIIUS,
W3JIyYECHHUE.

KommyecTtBo TermioTel. YenbHas TEINIOEMKOCTh BeliecTBa. 1e€miooOMeH U
TEIJIOBOS paBHOBECHE. YpaBHEHHE TEIJIOBOro OanaHca. IlnaBiaeHue w oTBepicBaHHE
KPUCTAIMYECKUX BEIIECTB. YelbHas TemioTa IulaBieHusa. IlapooOpazoBanue u
koHneHcarus. Hcmapenwe. Kwunenue. VYiaenpHas Teruiora mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO JaBICHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIJIMBA. Y eJbHas TEIUIOTa CrOpaHusl.

[Tpuntunel padoTs! TermoBeix aurateneit KITJ remmoBoro neuratens. TemioBbie
JIBUTATEJIN U 3aIIUTa OKPYKAKOIIEH CPEeIbl.

3aKOH COXpaHEHUS U MPEBPALCHHS YHEPTUHU B TEIIOBBIX MpOIIeccax.

Jlemoncmpayuu
Habmtonenue OpoyHOBCKOTO JIBHXKCHUSI.
Ha6mronenue nuddyszun.
HabOmronenue siBjeH CMauyuBaHUs U KaWJUIIPHBIX SBICHUH.
Habmronerune TenioBoro pacmpeHus Te.
N3MeHeHne naBieHuss raza MNpu HM3MEHEHUHM O00BbEMAa W HAarpeBaHUU WM
OXJIAXKICHUU.
[IpaBuia u3mMepeHus TeEMIEpaTyphl.
Bunae! Termonepenayu.
OxnaxaeHue Ipyu COBEPIICHUH PaOOThI.
HarpeBanue npu coBepiieHnr pabOThl BHEIITHUMHU CHUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN pa3IMUYHbIX BEIIECTB.
HabGmronenne kumneHus.



Habmoienue nocTosHCTBa TeMIIepaTyphl IPU TIABJICHUH.

Moienn TEIUIOBBIX ABUTATEIEN.

JlabopamopHhwvie pabomul u onvimol

OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSDKCHMSI.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbIThl MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIKOCTEH U TBEPABIX
TeJL.

Ornpenenenue AaBIeHUS BO3AyXa B OalJIOHE MIITPUIIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHHUS BO3/lyXa OT €ro o0béma u
HarpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka ruMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaOnronenue nsmMeHeHusi BHyTpEHHEH HEPTUU Tella B Pe3ysibTaTe TEIIonepeaaun
Y paOOThI BHEIIHUX CHI.

UccnenoBanue siBieHUS TEIIOOOMEHA IMPU CMEITUBAHUU XOJIOJAHON U ropsyei
BOJIbI.

OrnpeneneHrue KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpH TEIJIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIIHHAPOM.

Ornpenenenue yeibHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCHapeHus.

Ornpenenenre OTHOCUTENIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHOM TEIIOTHI IUIABICHUS JIbJA.

Pa3znen 7. DnekTpuveckne U MATHUTHBIE SIBJIEHUSI

Onektpuzanus Ten. J[Ba poaa 3IEKTPUYECKHUX 3apsAloB. BiammojaelctBue
3apspKeHHBIX Tes. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aUMOICHCTBHSI 3aPSKEHHBIX TEJl
OT BEJIMYMHBI 3apAJI0B U PACCTOSHUS MEXKIY TEIaMH).

OnekTpuueckoe mnone. Hanpspk€HHOCTh  dnektpuueckoro  mnois.  [IpuHiun
CYINEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu »nekTpuueckux 3apsioB. DJIEMEHTApPHBIA AJIEKTPUUYECKUU  3apsi.
Crpoenne atoma. IIpoBOAHMKN M NHUAIEKTPUKH. 3aKOH COXPAaHEHHS JIEKTPUUYECKOIO
3apsna.

DJIEKTPUYECKUN TOK. Y CIIOBHS CYLIECTBOBAHUS JJIEKTPUUECKOrO TOKa. McTounnKn
IOCTOSIHHOTO TOKA. JIeHCTBHS SJEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJKOCTSAX U raszax.

OnekTpuueckas uenb. Cuiia Toka. DIeKTpudeckoe HanpspkeHue. COnpoTHBIIEHUE
IPOBOJHUKA. YJIEJIBHOE COINPOTHBICHHE BellecTBa. 3akoH Oma I y4dacTKa LIETIH.
[TocnenoBaTenpHOE U APAJLIEIBHOE COEIMHEHNE POBOIHUKOB.

PaboTa u MOUTHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—JleHna. DnekTpuueckue
LMY U TOTPEOUTENH 3IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocrosiHHBIE MarHuThl. B3anMonelcTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHuTHoe mnoJjie 3eMJIM M €ro 3HauyeHue JUIs kU3HU Ha 3emuie. OnbIT Dpcrena.
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MarauTHoe moJie BJIEKTPUYECKOTO TOKA. [IprMEHEeHHE SJIEKTPOMAarHWTOB B TEXHHKE.
JlelicTBU€ MarHUTHOI'O MOJISI HAa MPOBOJAHUK C TOKOM. DJEKTPOJABUTATENIb MOCTOSIHHOIO
Toka. lcmosib30BaHWE AJIEKTPOJABUTATENIe B TEXHUYECKHX  YCTPOMCTBAX W Ha
TPaHCIOPTE.
Onbitel Dapanes. SIBIeHHE 3NEKTpOMarHUTHOM HMHAYKUMHU. IlpaBuino Jlenua.
Onextporenepatop. CrocoObl MONYYCHHS JICKTPUUECKOW SHEPTUH. DIIEKTPOCTAHITUU
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLUs TE.
JIBa poaa aNEKTPUYECKUX 3aPSAI0B U B3AUMOJCHCTBUE 3aPSKCHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTU4YeCKass MHIYKIIUSI.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJI0B.
[IpOoBOIHUKH U JUATIEKTPUKH.
MonennpoBaHre CHIOBBIX JUHUAN 3JIEKTPUUECKOTO TTOJIS.
M cTOYHUKH TTOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
N3mepenne cuitbl Toka aMIepMeTPOM.
N3mepenne 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrar u MmarazuH CONpOTUBIICHUI.
BzaumoelicTBr€E TOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
MoaenupoBaHHEe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJje Toka. DIEKTPOMarHur.
JlericTBME MAarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb MMOCTOSIHHOIO TOKA.
HccnenoBanue siBIIeHUS SIEKTPOMAarHUTHOW HHAYKIHH.
OnbiTel @apajes.
3aBUCHUMOCTb HANPABIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHHUS.
DJIEKTPOre€HEePaTOP MOCTOSTHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OnbITH IO HAOTIOACHUIO DJIEKTPU3AIUH TEJl MHAYKIINEH U MPU CONMPUKOCHOBEHUHU.
WccnenoBanue neiicTBUS JIEKTPUUECKOTO MO HA MPOBOAHUKU U AUDJICKTPUKH.
COopka 1 mpoBepka paboOThI IEKTPUIESCKOM IIEMTH TOCTOSHHOTO TOKA.
H3mepeHue u peryIupoBaHue CUJIbI TOKA.
N3mepenne u peryampoBaHUE HAMPSHKEHUS.
HccnemoBanne  3aBUCHUMOCTH  CHJIBI  TOKa, HIYIMIETO  4Yepe3  Pe3UcCTop,
OT COTIPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.



OnbIThl, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €r0 JUIMHBI, INIOMAAU TONEPEYHOT0 CEYEHUS U MaTeEpHAIA.

[IpoBepka npaBuia CIOKEHHS HANPSKEHUN MPU MOCIEAOBATEILHOM COCAUHEHUU
JIBYX pE€3UCTOPOB.

IIpoBepka npaBuia st CUJIbI TOKA MPU NApaIEIbHOM COEIUHEHUH PE3UCTOPOB.

Onpenenenne pabOThI 3AEKTPUUECKOT0 TOKA, HIYIIETO YepPE3 PESUCTOP.

OnpeneneHre MOIHOCTY AJIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CHJIBI  TOKa, MAYLIEr0 4Yepe3  JaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

UccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJISI MOCTOSSHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U
pa3ieIICHUH.

Uccnenosanue nelcTBUS 31EKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIIWE 3aBUCUMOCTh CHJIbl B3aWMOJICUCTBUS KATYIIKU
C TOKOM U MarHuTa OT CUJIbI TOKA M HAIIPaBJICHUS TOKa B KaTYIIKE.

N3ydenne neiicTBUSA MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue padoThl JJIEKTPOABUTATEIS.

Nsmepenue KII] anexkTpoaBuraTenbHON YCTAHOBKH.

OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHIYKIIMH: UCCIIECIOBAHNE
W3MEHEHUM 3HaUYCHUS U HAIpaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuueckue siBJIeHUsI

Mexanuueckoe  JABWKEeHHE. MarepuaiibHas  Touyka. (CucremMa  OTcCYETa.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JABWKEHUA. PaBHOMEpHOE  NIPSMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mnpsiMoiMHEHOE ABWKeHWE. CpelnHssi U MIHOBEHHAas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKEHHM.

Yckopenue. PaBHoyckopeHHOE mpsiMoiinHelHOe BkeHne. CBOOOAHOE TajicHUE.
OmnpiThl ["anunes.

PaBHOMepHOE JnBMXKEHHME TO0 OKpyxHOcTH. [lepmon m yacrora oOpamieHus.
JInnerHasa 1 yriaoBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herorona. Bropor 3axkoH HeroroHa. Tperuin 3axkoH HprotoHa.
[IpuHIMI CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHSI CKOJBXEHHUS, CHIIa
TPEHUS MMOKOSI, IPYTUE BUJIbI TPCHUSL.

Cuita TSKeCTU M 3aKOH BCEMHUPHOTO TATOTECHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
Jemxenue minanetr Bokpyr Connua. IlepBas kocmuueckast ckopocth. HeBecomMocTh u
MEPETPY3KHU.

PaBHOoBecue wmarepuanbHONl TOuku. AOcomoTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpalleHuss. MOMEHT cuiibl. LIeHTp TsSKeCTH.



Nmnynec Tena. M3menenue umnynbsca. Wmmynabc cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABMKEHUE.

Mexanuueckass pabota U MOUIHOCTh. PaboTa cuil TSHKECTH, yIPYroCTH, TPEHUS.
Cas13b 3HEpruu 1 padoThl. [loTeHIMaIbHAsA SHEPTUS Tella, HOJHATOrO HaJl MIOBEPXHOCTHIO
3emiu. [loTeHnmanpHas sHeprus cxarod npyxuHsl. Kunernueckas sneprus. Teopema
O KUHETHYECKOU dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Habmronenne MmexaHu4ecKoro JIBMYKEHUS Tela OTHOCUTEIIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHUE MYTEHN U TPACKTOPUM ABUIKEHUS OJTHOTO U TOTO € TeJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepenne CKopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanune npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

Habmronenue nBuKeHUs Tela 1o OKPYKHOCTH.

HaOnronenne MeXaHMUECKUX SIBJICHUN, MPOUCXOAIIMX B CHUCTEME OTCUETa
«Tenexka» pu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUHU OTHOCHTEIHHO KaOWHETa
(bu3uKH.

3aBUCUMOCTb YCKOPEHHS TEa OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

HaOnronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

N3meHeHue Beca Tena mpyu YCKOPEHHOM JIBHXKEHHHU.

Ileperaua umiynbca mpu B3auMOAEHCTBUM TEN.

[IpeoOpazoBanus SHEPTUH TTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHne uMIyJibca MPU HEYIIPYTOM B3aWMOJICCTBUHU.

CoxpaHeHue UMITyJIbca Ipu aOCOJIFOTHO YIIPYTOM B3aUMO/ICHCTBUH.

Habmronenune peakTHBHOTO ABHIKCHHUS.

CoxpaHeHrne MEXaHUYECKOM SHEPTUHU IIPH CBOOOTHOM ITaJICHHH.

CoxpaHeHME€ MEXaHWYECKOM OHHEPruM TMPH JBUKECHHM Tejla TMOJA JICWCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTtpyrpoBanue TpakTa Jjisl pa3roHa U AaJbHEHIIEr0 PAaBHOMEPHOIO JBUKECHHUS
IapuKa Uiv TeJIEHKKH.

Omnpenenenue cpeHENd CKOPOCTH CKOJIbXKEHUsI Opycka WM ABWKEHUS IIapHUKa
110 HAKJIOHHOM MJIOCKOCTH.

OrnpeneneHre YCKOpPEHHS Tejla MPU PaBHOYCKOPEHHOM JBIKCHHUH IO HAKJIOHHOM
MJIOCKOCTH.

Uccnenoanue 3aBUCUMOCTH MMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUHU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJIbHOU
CKOPOCTH IMMYTHU OTHOCSITCA KakK psii HEUETHBIX YHCEII, TO COOTBETCTBYIOIIHNE MPOMEKYTKH
BPEMEHU OJIMHAKOBBHI.

I/ICCJIGI[OBEIHI/IG 3aBUCUMOCTU CHUJIbI TPCHHA CKOJIBKCHUS OT CHUJIbI HOPMAJIBHOTO
JaBJICHUA.



Onpenenenue K03hHULIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne paOOTBl CUJIBI TPEHUS IPU PABHOMEPHOM JBMKEHMM Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Omnpenenenue paboThl CUJIBl YIIPYTOCTH IPU NOABEME Ipy3a C HUCIOJIB30BAHUEM
HEMOIBHKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXPAHEHHUS YIHEPTUU.

Pa3nen 9. Mexanuveckue KoJie0aHus U BOJIHBI

Konebarenbnoe napmwxenne. OCHOBHBIE XapaKTEpUCTUKUA KojeOaHWU: TEpUO,
4yacToTa, aMIUIUTyna. MareMaTudecKuil W TPYXKUHHBIM MasTHUKH. [IpeBpaienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBUKCHHH.

3aryxaromue koneOaHusi. BeiHyxkaeHHble konebanus. Pesonanc. Mexanndeckue
BOJTHBL. CBOICTBA MeXaHWYEeCKUX BOJIH. [IpojonibHbIE W MomepedHbie BOJHBI. J[muHa
BOJIHBI U CKOpPOCTh €€ paclpoCTpaHEHHs. MexaHMuecKHe BOJHBI B TBEPAOM TeJe,
CEHCMHUYECKUE BOJIHBI.

3Byk. I'poMmkocTh 3Byka W BbicOTa ToHAa. Otpaxenue 3Byka. MH(pa3Byk u
yIIbTPa3BYK.
Jlemoncmpayuu

HaGnronenue xosiebanuii Tes o AEHCTBUEM CUJIbI TSKECTH U CUJIbI YIPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HabmroneHune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.

PacmipocTpanenue npoaoabHBIX U MOMIEPEYHBIX BOJH (Ha MOJIEIHN).

Habmoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamophuvie pabomul u onvimul

Onpenenenre 4acToThl U Mepuo/ia KoueOaHUil MaTeMaTHYeCKOro MasTHUKA.

OmnpeneneHre 4acTOThI U MeprUoAa KoJieOaHUN MPYKUHHOTO MasiTHUKA

HccnegoBanue 3aBUCUMOCTU TMEPUOA KOJEOaHUI MOJBEIIEHHOTO K HUTHU Ipy3a
OT JUIMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH Tepuojaa KojeOaHWH MPYKUHHOTO MasiTHHKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoa KoieOaHuil Tpy3a, MOJIBEIICHHOTO K HUTH,
OT Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh MEpHOAa KOJCOaHWH NPYKUHHOTO
MasTHHKA OT MaccChl Ipy3a 1 )KECTKOCTH MPY>KUHBI.

N3mepeHne yckopeHust CBOOOIHOTO MMaCHHUSI.

Pa3nea 10. DiiekTpoMarHuTHoOE MoJe M 3JIeKTPOMATHUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
AJIEKTPOMAarHuTHeIX BoJMH. [llkana osnekTpoMarHUTHBIX BOJIH. Mcnosb3oBaHue

SJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3U.



DnexkTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOIMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBa DIIEKTPOMArHUTHBIX BOJIH.
BomnHoBBIE CBOMCTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne cBOMCTB 31EKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.

Pasznea 11. CBeroBble sIBJIEHHSA

JlyueBas mopmenn cBera. Mcrounukn cBera. lIpsMonuHeniHOoe pacnpocTpaHeHue
ceera. 3atmenuss CosHua u JlyHel. Otpaxkenume csera. Ilnmockoe 3epkano. 3aKoH
OTpa)KEHUS CBETA.

[Ipenomnenne cBeta. 3akoH TmpenomieHus cBera. [lomHoe  BHyTpeHHee
oTpaxkeHue cBera. Vcrnonap30BaHHE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox myuedt B nuH3e. Ontuyeckas cucrema (oToarmapara, MUKPOCKOIa U
Teneckona. ['ma3 kak ontuyeckas cuctema. bian3opykocTs U JalibHO30PKOCTb.

Pasznoxenue 6enoro csera B ciekTp. OnbiTel HetoToHA. ClioskeHHE CHEKTPaTbHBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonyyenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBO/I.
Xox mydeii B cOOUparoIiei JInH3e.
Xoq JIydel B pacCEMBAOLIEN JIMH3E.
[Toy4yenue n3o00paxeHut C MOMOIIBIO JIMH3.
[Ipunuun neiictBus Goroanmnapara, MUKPOCKOIIAa U TEJIECKOIIA.
Monenn rnasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Tomyyenue 0enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX LIBETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanue 3aBUCHMMOCTH yTila OTPaKEHHUSI CBETOBOTO JTy4da OT yrJjia MMaJICHUs.
N3yuenne xapakTepucTUK N300paKeHNs MPEeAMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yTJla MPEJIOMIICHHUS CBETOBOTO JIy4da OT yTIJia MaIeHuUs
Ha TPAHMIIE «BO3TYX—CTEKIION.
[Tomy4yenune n3o00paxeHut C MOMOIIBIO COOMPAIOIIECH JTNH3HI.

Onpenenenue (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CUIIbI COOMpArOIEl JTUH3bI.
OnbITHI 110 Pa3NOKEHUIO OEIOTO CBETA B CIEKTP.
OnbITHl 10 BOCHPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3 LIBETOBBIC
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(GUIBTPHI.

Pa3nen 12. KBanToBbI€ sIBJI€HHS

Onwitel Pezepdopna m mnanerapHas Mojaenb aromMa. Mopens aroma bopa.
Hcnyckanue v norionieHue ceeta aroMoM. KBaHThI. JInHeUaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO Sipa.
Hyknonnasa monens atromuoro sigpa. M3oromnel. PaguoaktusHelie npespanienus. [lepron
MOJIypacIajia aTOMHBIX SIAEP.

AnepHbie peakuu. 3aKOHbI COXpPAaHEHUS 3apsAJ0BOTO U MACCOBOTO YUCE. DHEPrus
CBA3U aTOMHBIX siaep. CBs3b Macchl M SHEpPruu. Peakuuun CUHTE3a U JCIICHUS SLIEp.
Nctounuku 3Heprun CorHIA U 3BE3].

Anepnas osHepretuka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUHM Ha JKHUBBIC
OpTraHU3MBI.

Jlemoncmpayuu
CnekTpbl U31y4€HUS U TOTJIOIICHHUS.
CnekTpbl pa3IuyHbIX T'a30B.
CnekTp Bogopoaa.
Habmronenue tpekoB B kamepe Buibcona.
Pabora cuéTurika HOHU3UPYIOIMKNX U3ITYICHHUH.
Peructpanus uzinydyeHus: IpupOgHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnwvie pabomsi u onvimol

HaGnronenue CrutoniHeIX ¥ TMHEHYAThIX CIICKTPOB H3TYUCHUS.

UccnenoBanue TPEeKOB: M3MEPEHHE SHEPTUU YACTHIIBI IO TOPMO3HOMY IIyTH
(o pororpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000IHAK NI MOTYJIb

[ToBTOpHUTENHEHO- 0000UIAIONIMI MOJYJIb MpEAHA3HAYEH IJI CUCTEMATU3AlMU U
0000IIeHNs TIPEIMETHOTO COJIEPKaHUSI W ONbITa JACATEILHOCTH, MNPHOOPETEHHOTO
IpU M3YYEHUHU BCETrO Kypca (PU3NKUA, a TaKXKe IS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMEHY Mo (pU3MKe JJIs1 00yUJaroIIMXCsl, BRBIOPABIIMX ATOT YUEOHBIM
npeaMer.

[Ipy w3yyeHUM JOaHHOTO MOJYJS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUJIBI
JESATETbHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHUKEHUE TPEIMETHBIX W
METanpeIMETHBIX MJIAHUPYEMBIX pE3yIbTAaTOB oOy4eHwus, dbopmupyeTcs
€CTEeCTBEHHO-Hay4YHas TPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUW TIPUPOJIbI U TEXHUKH, OBJIAJCHUE YMEHUSAMH OOBSICHSITH (PU3MUECKUE SBIICHUS,
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MIPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEllaTh 3aJadyd, B TOM YHCIIE KayeCTBEHHbIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMITHAIBHO JEATENBHOCTHBIN XapaKkTep JAHHOIO pa3esia peaanu3yercs 3a CUET
TOT0, YTO OOYYAIOUIUECS BBIMOJHSIOT 3a1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
SBJICHUS B OKPYXAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH THIOTE3 U TIOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATh HAy4YHbICE OCHOBBI HaMOOJIEe BAXHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHAa IPEBpPAICHUS M COXPAHEHUS BCEX H3BECTHBIX BHUJOB
DHEPIUH.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMpPaBIICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX MU MPEIMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3ydeHuss puU3MKU Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3zoBaHMs
y oOyuaronierocst OyayT cqpopMUpOBaHbI CJIECIYIONIUE TUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCTUTAHMSA:

IPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOM
(bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIEHUE K TIOCTH)KEHUSM POCCUICKUX YUEHBIX- (DU3HUKOB;

2) TPa’KIAHCKOT0 H JYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMA:

TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHUH OOIIECTBEHHO-3HAUYNMBIX
U OTUYECKUX TMPOOJIEeM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HaHWE BAXKHOCTH MOPAIbHO- STUYECKHUX MPUHIIUIIOB B ACATEIBHOCTH YUEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS:
BOCIIPUATUC OCTCTHYCCKHUX KadCCTB (1)PI3PI‘1€CKOI>1 HAayKHu: eé rapMOHHUYHOT'O
IIOCTPOEHHMSI, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUS

OCO3HaHUE LIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA I1O3HaHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIOIEH KYJIbTYPBI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, HWHTEpEca K HCCIEI0BATENbCKON
JEATEIBHOCTH;
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5) hopMupoBaHUsI KYJIbTYPbI 3I0POBbSI 1 SMOIMOHAJILHOTO 0JIATOTIOTYIHSI S
OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH MPaBHJI OE30MACHOTO MOBEJACHHS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ MIEKTPUUECKUM U TEIIOBBIM 000pYAOBaHUEM B IOMAIITHUX YCIOBUSIX;
c(hOpMHPOBAHHOCTh HaBBbIKa pedIeKCHHU, MMPU3HAHUE CBOETO MpaBa Ha OMMOKY H
TaKOTO K€ MpaBa y IPyroro 4eJoBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :

AaKTUBHOE Yy4YacTHE€ B pCIICHHUM MPAKTHUYECKUX 3amad (B paMKaX CeMbH,
00pa3oBaTe/IbHON OpraHU3allid, TOpOojJa, Kpas) TEXHOJOTHYECKOW W COIHAILHOM
HAIMpPaBJICHHOCTH, TPEOYIOIINX B TOM YHUCIIC U (U3UUECKUX 3HAHUIA,

HHTEPEC K MPAKTUIECKOMY H3YUCHHIO TPODECCHIA, CBA3aHHBIX C (PH3UKOI;

7) 3K0JIOrHYeCKOro BOCIIATAHMA:

OpHEHTAIMS Ha MPUMEHCHHE QU3NYCCKUX 3HAHUU JIJIS PEIICHUs 3a1a4d B 00JacTh
OKpYIKaroIIeH cpe/ibl, TNTAHUPOBAHHS TIOCTYITKOB U OIEHKU UX BO3MOXHBIX MOCIICICTBHIM
JUIS OKPYIKAIOIICH CPeIbI;

0CO3HAHHME III00ATBHOI0 XapaKTepa SKOJIOTHIECKHX IPOOJIEM U IyTEi UX PEIICHHUS;

8) amanTanuu K N3MEeHAIIHNMCS YCJIOBHAM COIHAILHOW W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPH BBITIOJIHCHUH HCCIICTOBAaHUN W MPOCKTOB
(bU3MYeCKO HAMPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSM JIPYTHX;

MOBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESITEIbHOCTD;

noTpeOHOCTh B hOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4YHCIie GOPMYIUPOBATH UIIEH,
TIOHSITHS, TUTIOTE3bI O (PU3UYECKUX 00BEKTaX U SBICHUSX;

OCO3HaHHME JE(PHUIIUTOB COOCTBEHHBIX 3HAHMK M KOMIICTCHTHOCTEH B 00JacTH
busuKy;

MJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYSCKHX 3HAHUI;

CTPEMJICHHE aHATM3UPOBATh U BBISBIIATH B3AMMOCBSI3H IIPHUPOJIBI, 00IIECTBa U
HYKOHOMHKH, B TOM YHUCJIE C UCIIOIh30BaHNEM (PU3NUCCKUX 3HAHUI;

OIICHKA CBOMX JICUCTBHI C YUETOM BIUSHUSA Ha OKPYXKAIOIIYIO CPEIy, BO3MOKHBIX
r7100aJIbHBIX ITOCIEICTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHUS MpoTrpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyvatouierocs  OynyT  cOpMHpPOBaHbI  METANpPEIMETHbIE
pe3yNbTaThl, BKJIIOYAIONINE TO3HABaTEeNbHBIC YHHUBEpPCATbHBIE YYEOHBIC ACWCTBUSA,
KOMMYHHUKATHBHbIC YHUBEPCAJIbHBIC YIeOHBIC ACUCTBHUSA, PErYISITHBHBIE YHUBEPCAILHBIC
y4eOHbBIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHHUBEPCAJIbHBIEC yqeﬁnble AeNCTBUSA
Bba3oBble Jornueckue qedcTBUA:

BBISIBJISITh U XapaKTEpHU30BaTh CYIIECTBEHHBbIC MPU3HAKH OOBEKTOB (SBJICHUN);
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YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALNN, OCHOBAHHUS
JUIst 00001IIEHUS M CPAaBHEHUS;

BBISBIISITH 3AKOHOMEPHOCTH U ITPOTHUBOPEUUS B pACCMaTPUBAEMBIX (PaKTax, JTaHHBIX
Y HaOJIOJICHUSIX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISBIISITH IPUYUHHO-CIICICTBEHHBIE CBS3H NPU U3YUYCHUHU (DU3UUYECKUX SIBICHUH U
MPOIIECCOB, JeNaTh BBIBOJABI C HCIONb30BAHUEM JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBA3SIX (DU3HUECKUX BEJIINYHH;

CaMOCTOSITENIbHO BBIOMpATh crmoco0 pemeHus y4eOHol (u3mueckor 3amauu
(cpaBHEHHUE HECKOJIBKUX BApUAHTOB PEIICHUs, BEIOOp Hanbosee moIX0SIIEeTo ¢ y4ETOM
CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTejIbCKue 1eMCTBHUA.

HCMOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENBCKUMA HWHCTPYMEHT MO3HAHUSA,

MPOBOJIUTh TIO CAaMOCTOATENBHO COCTABIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(bU3MYECKUl  DKCIIEPUMEHT, HEOOJbIIOe HCCeAOoBaHNE (U3UUYECKOro  SBJICHUS,

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTH HH(POPMAITHIO, TIOJIYYCHHYIO B X0J1¢
WCCJIEIOBAHUS WUJIA DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyupoBaTh O0O0OOIIEHHS W BBIBOJBI 110 pe3yJbTaTaM
MPOBEAEHHOT0 HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTUE (PUBNUECKUX MPOIECCOB,
a TaKXe BBIJIBUTATh MPEANOJOKEHUS 00 WX pa3sBUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaXx.

Pabora ¢ undpopmanmeii:

OPUMEHATh pPa3jIMYHbIE METOJbl, HHCTPYMEHTHl W 3alpoChl MpPH IOUCKE
u orOope MHPOPMAIMK WM JAHHBIX C YYETOM MPEJIOKEHHON yueOHOW (hU3MdecKoit
3a]a4H;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  WHTEPIPETHPOBATH  HHPOPMAIHIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHHS,

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIBHYIO POpMY MpeAcTaBiIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pELIaeMble 3a/addl HECJIOKHBIMH CXEMaMH, AuarpaMMaMH, HHOM
rpadukoil 1 ©X KOMOWHAITASMH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeCTBHS:

B XOJie¢ OOCYXXJIEHHS y4eOHOTO MaTepuaya, pe3yibTaToOB J1a0OpaTOPHBIX padoT
W TIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBATh
UJeu, HAIeJCHHBIC Ha pEIICHHWE 3a7aud ¥ TOJJEp)KaHue OJIarokenaTeaIbHOCTH
OOIIECHMS,

COTIOCTABJIATh CBOM CYXKJICHUSA C CYXICHHSIMH JPYTUX YYaCTHHKOB JHAJIOTa,
OOHaApYXHBaTh PA3IUIHE U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABISTh PE3yJAbTAaThl  BBIIOJIHEHHOTO (PU3WYECKOTO OTbITa

14



(9KCTIepUMEHTa, UCCIICIOBAHUS, TTPOCKTA).

MMOHUMATh ¥ UCIIOIH30BaTh MIPEUMYIIECTBA KOMAHTHOW U MHANBUAYATHLHON pabOThHI
IPU PEIICHUN KOHKPETHON (hr3HUecKOil mpoOIeMblL;

IMPUHUMATh 1I€JIM COBMECTHOM JEATETbHOCTH, OPTraHW30BBIBATH JEHCTBHUS MO €€
JOCTHKEHHUIO: pacipeaessiTh PO, 00CYXKJIaTh MPOIECCHl U PE3ylIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsl KAYECTBEHHOI'O pe3yJibTaTra 1o CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJI€HAMH KOMaH/IbI;

OIICHWBATh KAadeCTBO CBOETO0 BKJIaga B OOMUN MPOMYKT IO KPUTEPHSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHUS.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIC HeMCTBUS
Camoopranusauus:

BBISIBIISITh TIPOOJIEMBl B JKM3HEHHBIX UM YYEOHBIX CHUTyalUsX, TpPeOYyIOIIUX
TUTSL pemeHust (PU3NIeCKUX 3HAHUM;

OPUEHTHUPOBATHLCS B PA3IUYHBIX MOAXOAaX MPUHITHS PEIICHUN (MHAUBUAYAIbHOE,
MPUHATUE PEIICHUS B TPYIIIE, MIPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSTEIIEHO COCTABIISITh QITOPUTM peIIeHUs (PU3NYECKON 3a/1auu WM TUTaHa
UCCIICIOBAaHMUSI C Y4ETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapUaHThl PEIICHMUI;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMU U MPEJIarath IiaH €€ U3MECHEHUS,

OOBSICHATh MPUUMHBI JTOCTHXKEHUSI (HEAOCTHIKEHMSI) pe3ysIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(U3MYECKOro HCCIEOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4YejoBeKa B XOJ€ CIopa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro.

OpU3HABATh CBOE MPAaBO Ha OMIMOKY MpU pelieHUH (U3HYECKUX 3a7ad WU
B YTBEPKICHUSAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 kjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHArOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKHE M XHMHYECKUE SIBJICHUS, HAOJIOJIEHUE,
HKCIIEPUMEHT, MOJIEJIb, TUIOTE3a, €IWHULIBI (PU3NYECKUX BEIUYMUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BemlecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOEe
JBIKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPaeKTOpus,

paBHOACWUCTByIOMIas cui, Aedopmanus (ymnpyras, TIUIACTUYECKas), HEBECOMOCTb,
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COOOIIAIOTNECS COCY/IbI;

paznmuyarh siBueHus (aud@dys3us, TEIUIOBOE ABMIKEHHE YaCcTHI[ BEIIECTBA,
PaBHOMEPHOE JIBIDKCHHE, HEPABHOMEPHOE JIBUKCHHE, WHEPIUS, B3aUMOJICHCTBHE TEl,
paBHOBecHe TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpallleHHs, Iepenava IaBICHUS
TBEPIBIMU TENAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHUE TE,
IpEeBpaIICHUs] MEXaHUYEeCKOW SHEPTUU) TO OMUCAHUIO HMX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (pU3HYEeCKOe SBJICHUE,

pacro3HaBaTh MPOSIBICHHE H3YYCHHBIX (U3MUSCKUX SIBICHUH B OKPYXKAIOIIEM
MHpE, B TOM YUCIIe QUIUIECKUE SIBICHHUS B IIPUPO/IC: IPUMEPHI ABIKCHHUS C PA3TUIHBIMU

CKOpPOCTSIMH B JKHBOM M HEKHUBOU NPUPOAE, NIECUCTBUE CHUJIBI TPEHUS B IMPUPOAE H
TEXHUKE, BIMSHUE aTMOC(EpPHOro IaBJIEHUS Ha KUBOM OpraHu3M, IUIaBaHUE pbIO,
phlyard B TeJE 4YEJIOBEKa, IPU ATOM IEPEBOJIUTH NMPAKTUUYECKYIO 3aJady B y4ueOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUYECKUX SIBJICHUIA;

ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Te€Nl W (PU3UYECKHE SIBJICHUSA, HCHOJb3Ys
¢uznyeckue BeIMUUHBI (Macca, 00bEM, IUIOTHOCTh BELLECTBA, BPEMSI, IIyTh, CKOPOCTb,
CPEIIHSASI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC TeJa, CHJIa TPEHUs, JaBICHUE
(TBépHoro Tena, KHUIKOCTH, Ta3a), BBITAJIKUBAIOLIAs CUJIa, MeXaHuWdeckas paboTa,
MOILHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KOX(QQUIMEHT NOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKAas] U NOTEHLMAJIbHAS SHEPTus), NpU ONHCAHUM IMPABUIIBHO
TPAKTOBAaTh (PU3UUYECKUN CMBICH UCHOJIb3yEMbIX BEITUUMH, UX 0003HAUEHUS U €IUHULIBI
(GU3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTh TpaUKd H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIIMYNH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHS U MPOIECCHI, HUCIOJIb3Ys
mpaBuia CIOXEHHs cuil (BIOJIb OJHOW MpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKHU, 3aKOH
COXPAaHEHHUS MEXaHMYECKOH HHEpPruM, MpH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alUChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHSTH (PU3MYECKHE SIBIICHUS, NPOLECCHl U CBOMCTBA Tel, B TOM YHCIE H
B KOHTEKCT€ CHUTyalUld MPaKTUKO- OPHUEHTHPOBAHHOIO XAapaKTepa: BbIABIATH
NPUYUHHO- CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHME U3 1-2 JIOTMYECKHX I1aroB
c omopoit Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3UUECKUX SBICHUHN, PU3NUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemiath pacu€tHele 3amauud B 1-2 neicTBUSA, HUCMOB3ys 3aKOHBI U (HOpPMYIIBI,
CBsI3bIBaIOLIME (PU3NUECKIE BEIMYMHbBI: HA OCHOBE aHAJIM3a YCIOBUS 3a]]a4l 3alMChIBATh
KpaTKoe YCJIOBUE, MOJICTABIATh (DU3UUYECKUE BEIUYMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHBIE JAHHbBIC, HEOOXOAUMBIE JJIs PELIeHUS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTh MOJTYYSHHON (PU3HUECKON BEITMUUHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIU (U3UUYECKUX
METOJOB, B OIKMCAaHUU HCCIECIOBAHUS BBIICIATh NPOBEPSIEMOE MPEAIOIOKEHHE
(runoresy), pa3Iu4aTh U MHTEPIPETUPOBATH MOTYUECHHBIN PE3yIbTaT, HAXOAUTH OLUTHOKH
B XOJI€ OIIBITA, AENaTh BBIBOJBI O €0 pe3yJibTaTaM;
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MPOBOAUTDH OIBITHI MO0 HAOTIOACHHUIO (DU3MUECKUX SBICHUM WM (PU3HUECKUX

CBOMCTB Ted: GOPMYIUPOBATH MPOBEPSEMbIE TMPEANOIOKECHHSI, COOUPAaTh YCTAHOBKY

U3 IPEJI0AKEHHOIO 000pYA0BaHNS, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBOBI;

BBITIOJHSATH MPSAMbIC U3MEPEHHSI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUITBI

U TEMIEpPaTyphbl C UCTIOJIb30BAHMEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATDH
NOKa3aHus IpUOOPOB € yUETOM 3a1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAMTDH HCCIIEAOBAHNE 3aBUCIMOCTH OJHOM (hU3MUECKON BEJIMUUHBI OT JIPYron

C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JBUKYIIETOCS

TeNa OT BPEMEHU JBUKEHMsI Tella, CUJIbl TPEHMs CKOJIbKEHUS OT Beca Teja, KauecTBa
00paOOTKM TIOBEPXHOCTEH Te€n M HE3aBUCUMOCTH CHJIBI TpPEHUS OT IUIOUIaad
CONIPUKOCHOBEHUSI TEN, CUJIbl YIPYTOCTH OT YAJUHEHHUS TPYKUHBI, BBITAIKHABAIOIICH
CWIIbI OT 00bE€Ma MOrpyKEHHOM YacTU Tela M OT IUIOTHOCTH JKHUJKOCTH, €€
HE3aBHUCUMOCTH OT IJIOTHOCTH T€Ja, OT TNIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUTaBaHMsI TEJl, YCIOBUM paBHOBECHsI phluara M OJOKOB, y4acTBOBaTh B IUIAHWPOBAHUU
y4eOHOIrO MCCIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHATh W3MEPEHMS, CIEAys
NPEMIOKEHHOMY  IUIaHy, (UKCUpPOBATh pe3yJbTaThl IMOJIYYEHHOM 3aBUCHMOCTH
(¢u3nYeCKUX BEJIWYUH B BUJE NPEUIOKEHHBIX TaOIMIl U TpaduKOB, AENaTh BBIBOJbI
10 pe3yybTaTaM HCCIIEIOBAHNUS;

MPOBOANTH KOCBEHHBIE M3MEPEHHsS (PM3MYECKUX BEIMUYWH (TUIOTHOCTH BEIECTBA
KUIKOCTH U TBEPIOrO Tejla, CHJIAa TPEHUS CKOJIBKEHHsS, JaBJICHUE BO31yXa,
BBITAJIKMBAIOLAs CUJIa, AEWCTBYIOIIAs HA TOTPYKEHHOE B )KUAKOCTD TENI0, KOAP(OULUEHT
MIOJIE3HOTO JCHCTBHS MIPOCTHIX MEXAHU3MOB), CIEAYS MPENTI0KEHHOW HHCTPYKIMH: TIPU
BBIMIOJIHEHUH HM3MEPEHUN coOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIUHCIATH
3HaYeHHE UCKOMOI BEJIMYUHBL;

coON01aTh MpaBWIa TEXHUKU OE30MaCHOCTH Mpu padoTre ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETP, COOOIIAIIINECS COCYbI, OapOMETp, phluar, MOABUKHBIA U
HEMOIBWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOW Ha WX ONHcCaHus (B TOM YHCIIE: MOAIIUITHUKH, YCTPONCTBO
BOJONIPOBO/IA, THAPABIMYECKUA TPECcC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAacoc,
apeoMeTp), UCIONIb3Yys 3HAHMSI O CBOMCTBAX (DU3NYECKUX SIBICHUNH U HEOOXOAMMBIE
(bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHI (HAXOAUTh HH(MOPMALKMIO O MpHUMEpax) NPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM >KU3HU [UIsl oOecredeHus
O0e3omacHOCTH TMpu OOpamieHMH ¢ NOpubopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3I0pPOBbs M COOIIIOICHHS] HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIeH
cpene;

OCYILECTBIIATH OTOOP MCTOYHMKOB HH(popmauuu B HTepHETE B COOTBETCTBUU
C 3a/IaHHBIM TTOMCKOBBIM 3alPOCOM, HAa OCHOBE UMEIOIIMXCS 3HAHUHM U TyTEM CpaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MHPOPMALUIO, KOTOpas SIBJISETCS MPOTUBOPEYMBOM
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WJIU MOKET OBITh HEIOCTOBEPHOM;

UCIIOJb30BaTh IPU BBIIOJHEHUU YYE€OHBIX 3aJaHUM Hay4yHO- TOMYJIAPHYIO
auTepaTypy (U3MUECKOrO COJCpXKaHUs, CIPaBOYHBIE MaTEpUalbl, PECypChl CETH
Wutepuer, Bnaaerb mnpuéMaMud KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuUs
uH(pOpMaIMU U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
2—3 UCTOYHUKOB MH(POpMAIK PU3NIECKOTO COACPKAHUS, B TOM YUCIE MyOIUIHO

JenaTtb KpaTKhe COOOLIEHUs O pe3yJibTaTax NPOEKTOB WM Y4€OHBIX HCCIIEJOBAaHUM,
IpU 3TOM TPaMOTHO HCHOJb30BaTh W3YUCHHBIN MOHATHHHBIN ammapar Kypca (pU3UKH,
CONPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEN;

IIPY BBIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIEA0BAHUI paclpeAesiaTh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a49aMHU, CJICIUTD 33 BBIIIOJIHEHUEM ILJIaHA
JEUCTBUM, AaJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSATEIBHOCTb TIPYMIIbI,
BBICTpanBaTh KOMMYHHKAaTHBHOE B3aNMOJICVICTBHAE, YUUTHIBAasi MHEHUE OKPYKAKOIIUX.

K koHiy oOyuenus B 8 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAINIMYECKUE U aMOp(HBIC Tena,
HACBHIIICHHBIA U HEHACHIIICHHBIN Tap, BIAKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsil, DIEKTPUUYECKOE
0JI€, TPOBOJHUKHU U IUAJICKTPUKHU, MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;

paznuyaTh sBJIEHUS (TEIIOBOE pACIIMPEHUE U CHKaTHe, TeIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAyMBaHHWE, KaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCAILUS,
IJIaBJIEHUE, KpUCTaJIu3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEnI0MPOBOIHOCTh, KOHBEKIIUS, U3TYyUYCHHE), DJICKTPU3ALMS TeJl, B3aUMOICHCTBHE
3aps0B, NCMCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJICHCTBUE
MAarHuTOB, JACHCTBME MArHUTHOTO TOJSI HA MNPOBOAHUK C TOKOM, 3JICKTPOMAarHWTHas
UHIYKIMS) TI0 OMNUCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBIICHHE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SBJICHUN B OKpYKalolleMm
MHUpE, B TOM 4ucjie (Qu3nueckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATIKCHHUE U
KalWJUISIPHBIC SIBJICHUSI B TPUPOJEC, KPUCTAIBI B mpupoje, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SBJICHUS B aTMOC(]epe, IIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, apeid MoiarocoB, pojb MATHUTHOTO MOJIS JJIS )KU3HU Ha 3emile, MOJIIPHOe
CUSIHHME, TIPU OTOM TNEPEBOJAUTH MPAKTUUYECKYHO 3ajadyy B Yy4eOHYIO, BBIICATH
CYILECTBEHHbIEC CBOMCTBA (TIpU3HAKH) (PU3UUECKUX SIBJICHUI;

ONMKCHIBATH HW3YYEHHBIE CBOHCTBA Tel U (U3HYECKUE SBJICHMS, HCIOJIb3YS
bu3nueckue BEIUYUHBI (TeMIeparypa, BHYTPEHHSSI DHEPrusi, KOJUYECTBO TEIIOTHI,
yaAelbHasl TEMIOEMKOCTh BEILECTBA, YAENbHAs TEIUIOTA IUIABJIEHUS, YJIEJbHAS TEIUIOTa
napooOpa3oBaHusi, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KO UIMEHT MOJE3HOTrO

I[CﬁCTBI’IH TEILUIOBOM MallWHbI, OTHOCHUTCIIbHAA BJIAX)KHOCTb BO31YyX4d, 3J'I€KTpPI‘I€CKHﬁ
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3apsiz, CUIa TOKA, JIEKTPUYECKOE HANIPSKEHUE, CONPOTHUBIIEHUE TPOBOIHUKA, YACIBHOE
COIIPOTHBIICHUE BEIIECTBA, pab0oTa U MOILTHOCTD 3JIEKTPUUECKOT0 TOKA), MPU OMUCAHUH
NPAaBHJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCIOJIb3YEMbIX BEJIUYUH, 0003HAYCHHS U
eIMHULBI (U3MYECKUX BEJIWYUH, HAXOAWTh (HOPMYJIbI, CBSA3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIUWYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH TpaduKd H3IyUYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepHU30BaTh CBOWCTBA TeJl, (PU3MUECKHUE SBICHHUS WU IPOIECCHI, MCTOIB3YS
OCHOBHBIC TOJIOKEHUS MOJIEKYJSIPHO- KWHETUYECKOM TEOPUH CTPOCHMSI BEIECTBA,
MPUHITUI CYNEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUS 3apsija,
3akoH Oma 1 ydyactka 1enu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHHUs SHEPIuH,
IIPY 3TOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMTUCHIBATh €T0 MATEMAaTHUECKOE
BBIPKCHHUC;

OOBACHATH (PU3MYECKHE TPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMid  TPAKTUKO- OPHUEHTHPOBAHHOTO  XapakTepa: BBIIBIATh  MPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHUX MIaroB ¢ onopou Ha 1-2
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SABIACHUH, (U3HUECKHUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEW;

pemaTth pacu€THble 3alauu B 2—3 JCHCTBHUSA, UCIOJIb3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBaIONINE (PM3UYECKHUE BETUYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a41 3alIUChIBATh
KpaTKO€ YCJIOBHE, BBISBISTH HEIOCTATOK JAHHBIX JJISl PEIICHMs 3a/layd, BHIOMpATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIC TSI €€ PEIICHHS, IPOBOIUTH PACUETHl M CPABHUBATH
MOJIYYCHHOE 3HaUYCHHUE (PU3NICCKOIN BETUYMHBI C U3BECTHBIMU JTAHHBIMHU;

pacno3HaBath MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOUM (HU3UIECKUX
METOJIOB,  HUCIMOJB3Yysl  OMUCAHME  HUCCIAEJOBAaHUS,  BBIACIATH  MPOBEPIEMOE
MPEANOJOKEeHNEe, OICHUBATh MPaBUIBHOCTh TMOPSAKAa MPOBEACHHS HCCIEIOBAHNUA,
JIeaTh BBIBOJIBI,

MPOBOJIUTH OMBITHI TIO HAOMIONCHUIO (DU3WYCCKUX SBJICHHA WIH (U3HICCKUX
CBOMCTB TeN (KamwUISpHBIC SBJICHMS, 3aBUCUMOCTD JaBJICHHUS BO3yXa OT €ro 00bhéma,
TeMIepaTypbl, CKOPOCTU MPOIIECCa OCTHIBAHUS U HArpeBaHUs MPU U3JYYCHUHU OT I[BETA
u3JIydarome  (morjiomaroniei)  MOBEPXHOCTH, CKOPOCTh WCIIApEHHUST  BOJIBI
OT TEMIIEpaTypbl KUAKOCTH W TUIOMAAU €€ TOBEPXHOCTH, OJICKTPU3AlUS TEl U
B3aMMOJICHCTBHE DJICKTPHUUCCKUX 3apsa0B, B3aWMMOJICHCTBHE TOCTOSHHBIX MarHHWTOB,
BU3YyalIU3aIlisi MAarHUTHBIX TOJIEH TTOCTOSHHBIX MarHUTOB, ACHCTBUS MAarHUTHOTO TIOJIS
Ha TPOBOJAHUK C TOKOM, CBOMCTBA DJEKTPOMArHWUTA, CBOMCTBA DSJIEKTPOJBUTATEIS
MIOCTOSTHHOTO TOKa): (OpMyIMpoBaTh MPOBEpsieMble MPEANOJOKEHUSI, COOUPATH
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BAHUS, OMUCHIBATEH X0/ OMBITa U ()OPMYITHUPOBATH
BBIBOJIBL;

BBITIOJIHSTh TIPSIMbIE HW3MEPEHHS TEMIEPaTyphl, OTHOCHUTEIHHON BIAXKHOCTHU
BO3MlyXa, CHJIBI TOKA, HANPSDKCHHS C WCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (PU3MYECKUX BEJIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHUH C Yy4YETOM
3aIaHHOU a0COJIFOTHOM MOTPEIIHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMUMHBI OT APYTron
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C HCIIOJb30BAHUEM IPSAMBIX U3MEPEHHUN (3aBUCHMOCTb COIPOTHBIIEHHS IPOBOJHUKA
OT €r0 JUIMHBI, IUIOI[aAN NONIEPEYHOTO CEYEHUS U YAEIBHOIO CONMPOTUBIICHHUSI BEILIECTBA
IIPOBOJHMUKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSKEHUS HA MPOBOIHUKE,
UCCIIEJOBAHNUE IIOCJIEJOBATEIbHOIO M MapaUIeIbBHOTO COEAWHEHHUN IPOBOJHHUKOB):
IUTAHUPOBATh HCCJIEI0OBAaHUE, COOMPATh YCTAaHOBKY W BBIMOJHATH MU3MEPEHUS, CIEIYS

NPEJIOKEHHOMY TUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJIYYCHHON 3aBUCHUMOCTH B BHUJIEC
TabJIUI U TpauKOB, I€JIaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEJIMYMH (y€IbHAS TEII0EMKOCTh
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IIPEIIOKEHHON NHCTPYKIMH, U BBIYHACIIATH 3HAUEHHUE BEJINUUHBI,

coOiroaTh MpaBuja TEXHUKH O€30MacHOCTH MNpu padboTe ¢ JabOopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha MX omucaHus (B TOM YHUCJE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHK DJIEKTPUUECKON
DHEPIUU, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTEIbHBIE AIEKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE NPEIOXPAHUTENH, BJIEKTPOMATHUT, SJIEKTPOJBUIATEIb
MOCTOSIHHOTO TOKa), MCHOJIb3ysd 3HAHMS O CBOMCTBAX (PU3WYECKHUX SIBICHUU U
HE00X0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIbHBIE MPUOOPHI
M0 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JIBUraTelb BHYTPEHHErO CrOPAaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBbI 3JIEKTPUYECKUX LIETEH C MOCIEeI0BATEIbHbIM U MapajuIeIbHBIM COEIMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpHUMEpPax) MNPAKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKUMX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHUs
0e30macHOCTH NP 00paILEHUH ¢ TPUOOpaMH U TEXHUYECKHUMHU YCTPONUCTBAMU, COXPAHEHHUS
3I0POBbS M COOJTIOIEHUS] HOPM 3KOJIOTMUYECKOTO MOBEACHUS B OKPYXKAtOIIen Cpee;

OCYUIECTBJISATh MOUCK HH(OpManuu ¢uznueckoro cojaepxkanusi B VHTepHere,
HAa OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHUS JOMOJIHUTENbHBIX HCTOYHHUKOB
BBIACISATh MH(OpMALUIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHINOJHEHUH YYEOHBIX 3alaHUi HAy4HO- MOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepualbl, PECYpChl CETH
WuTepHer, BiageTh NpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIC MUCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHMs, 00001mas
MH(POPMALIMIO U3 HECKOJbKHUX HCTOYHUKOB (PU3UYECKOTO COAEPIKAHUSA, B TOM 4YHCIIE
nyOJIMYHO  NPEACTABIATH  PE3yJbTaThl  MPOEKTHOM WM  HCCIEN0BATENIbCKON
JEATEIbHOCTH, P 3TOM I'PAMOTHO HMCIOJIB30BaTh U3YYCHHBIM NOHATUHHBIA ammapar
Kypca (pU3UKH, COIIPOBOXK/IATh BBICTYIUIEHUE IPE3CHTALUEH;

ITPHU BBIITIOJTHCHUHU y‘Ie6HI>IX IIPOCKTOB U I/ICCJIe,HOBaHI/Iﬁ (1)I/ISI/I‘IGCKI/IX IMpoLECCOB
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pacupeacisiTb 00513aHHOCTH B rpyar€e B COOTBCTCTBHMU C IIOCTABJICHHLBIMU 3a/la4aMU,
CJICAUTh 3a BbIIIOJHCHUCM IIJIaHa HCﬁCTBHﬁ H  KOPPCKTUPOBATHL Cro, aJACKBATHO
OLICHUBATDH COOCTBEHHBIN BKJIaz B ACATCIBHOCTD I'pYHIIbI, BBICTPAaNBaTb
KOMMYHHKAaTHUBHOC BSaHMOHeﬁCTBHe, IMPOABJISAA TOTOBHOCTD pa3pCuiaThb KOHCI)J'H/IKTBI.

K koniy oOyuenuss B 9 kjiacce npeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIB30BATh IIOHATHS: CHCTEMA OTCYETA, MaTepUalibHAs TOYKA, TPACKTOPUS,
OTHOCUTEJIBHOCTh MEXaHWYECKOTO ABMXKEHUS, nedopmanus (ymnpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KHU, LIEHTP TIKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOrO Telld, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHUsI ¥ BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, JICKTPOMArHUTHBIE BOJIHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siJIepHAas SHEPTeTHUKA;

pasziuyath ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEMHOE JBUKECHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOHOE TMaJIEHHUE TEeJ, PABHOMEPHOE
JBUKECHHE TI0 OKPYXXHOCTH, B3aWUMOJCHCTBUE TEJI, PEAKTUBHOE JIBUKCHHUE,
KoJjiebaTenbHOe JIBKEHHE (3aTyXalollMe W BBIHYXJACHHbIE KOJeOaHHs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE pACIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEI0ro CBeTa
B CIEKTp U CIOXKEHHUE CIIEKTPaIbHBIX I[[BETOB, IMUCIIEPCUS CBETA, €CTECTBEHHAasd
Paa0aKTUBHOCTh, BOSHUKHOBEHHUE JINHEMYATOrO CIEKTPA U3TYUYCHHS ) IO OMUCAHUIO X
XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIONIUX JaHHOE (pu3znueckoe
SBJICHUE;

pacrio3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBJIICHUMN B OKPYKAIOIIEM MUPE
(B ToM uucie Gpu3ndecKue sIBJICHUS B IPUPOJIE: MPUIUBLI U OTJIUBBI, IBUKCHUE TIJIAHET
ConHEeYHO! CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHUYECKUE BOJIHBI, I[yHaMH, 3XO, IIBETa TE,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBHE  BUIUMOTO,
yIbTPadUOIECTOBOTO M PEHTIEHOBCKOTO H3Jy4CHUH, €CTECTBEHHBIM PagOaKTUBHBIM
(GhoH, KOCMUYECKHUE YU, PAAMOAKTUBHOE U3 TyUYCHHUE MPUPOAHBIX MUHEPAJIOB, ACHCTBHE
pPaIMOAKTUBHBIX M3JIyYCHU Ha OpraHu3M YeliOBEeKa), MNpH H3TOM MEPEBOAUTH
MPAKTUYECKYI0 3aJady B y4e€OHYIO, BBIACIATH CYIIECCTBEHHBIC CBOMCTBa (MPHU3HAKH)
(bU3HYECKUX SBJICHHUIM;

OMHCHIBATh HW3YYCHHBIE CBONCTBA Tel H (U3UYECKUE SIBICHHS, WCIOJIb3YS
buznyeckre BEIMYUHBI (CPEHSISI U MTHOBEHHAs CKOPOCTh Tejia MPU HEPABHOMEPHOM
JIBVWOKCHUH, YCKOPEHHUE, MEPEMEIIEHHUE, NyTh, YIJI0BAasA CKOPOCTb, CUJA TPEHUS, CHUJIA
YIOPYTrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJeHUs, BEC Tejaa, UMIYJbC Tena,
UMITYJIBC CHJIBI, MEXaHWUYeCKass padoTa W MOIIHOCTh, MOTCHIUAbHAS DHEPTUS Tela,
MOJHATOTO HAJ TMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAIIbHAS JHEPIUsl CKATOW NPYKUHBI,
KMHETHYECKasi SHEPTHUsl, MOJHAs MEXaHUYECKasi PHEPTHs, IEPUOJl U YacTOTa KoJeOaHuil,
JUIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTElb
NPEJIOMJIEHUSI Cpelibl), MPU OMHCAHUM NPABWIBHO TPAKTOBATh (DUIMYECKUN CMBICI
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UCIIOJIb3YEMBIX BEJIMYMH, 0003HAYEHHs] M €IWHULBI (PU3NYECKUX BEIUYUH, HAXOAWUTH
bopMyIIbl, CBSA3BIBAIONIME JAHHYIO (U3UYECKYIO BEIMYMHY C JIPYTUMHU BEJIMYMHAMM,
CTPOUTH Ipa KU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (pU3MUeCKHe SBICHHUS W MPOIECCHI, HUCIONIb3Ys
3aKOH COXPAHEHHs DHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIIMI CYNEPHO3UIIUU
CHJI, TIPUHIIUI OTHOCUTENbHOCTH [ammies, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TPEJIOMJICHHS CBETa, 3aKOHBI COXPAaHEHUS 3apsI0BOTO
M MacCcoBOTO 4YHCENl TMpH SACPHBIX pEaKIUsaX, IpU OTOM JIaBaTh CIIOBECHYIO
bopMyIHMPOBKY 3aKOHA M 3aIIMCHIBATh €0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3UUECKHE MPOIECChl U CBOMCTBA TE, B TOM YHCJIE U B KOHTEKCTE
CUTyallUii  TMPaKTUKO- OPUEHTHUPOBAHHOTO  XapakTepa: BBISBISATh  MPUYUHHO-
CIIEJICTBEHHBIE CBSA3H, CTPOUTH O0BCHEHUE U3 2—3 JIOTMUECKUX IIAroB ¢ OMOPOoi Ha 2—3
U3YYCHHBIX  CBOMCTBa  (DM3MUECKMX  SIBICHHN, (UINYSCKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarh pacuéTHhIC 3amadydl (ONMUpAIONIMEcs Ha CHCTeMy W3 2—3 YypaBHCHHN),
UCTIONB3YSl 3aKOHBI U (DOPMYIBI, CBSI3BIBAIONINE (PU3NYCCKUE BEIUYUHBL: HA OCHOBE
aHaIM3a yCIIOBUA 3a7a4M 3aIMChIBATh KPATKOE YCJIOBHE, BBISIBISITH HEAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIE JI PELICHUs,
IPOBOAUTD PACUYETHI M OLICHUBATH PEATUCTUYHOCTD MOTYYEHHOTO 3HaUCHUs (PU3NUECKOM
BEJTUYNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEHIUTh MPH MOMOLIM (U3HUYECKUX
METOJIOB,  WCIIOJIb3Yys  ONMHCAHWE  WCCIEJOBAHMS,  BBUICNATH  MPOBEPSIEMOE
NPEINONIOKEHNE, OIEHUBATh MPABUIBHOCTh TIOPSAKA TPOBEACHHUS HCCIIEIOBAHMUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3yIbTaThl HAOIIOACHUI 1 OTIBITOB;

IPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXPAaHEHHUs SHEPTUH,
3aBHCHMOCTH Mepro/ia KoeOaHui MPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTH
NPY>KUHBI W HE3aBUCHUMOCTH OT AaMIUIMTYABl MAaJbIX KOJEOaHHM, MNPSIMOIHHEIHOE
pacnpocTpaHEHHE CBETa, PA3JIOKEHHE OENoro CBeTa B CIEKTp, M3yYEHHE CBOWCTB
M300paXkeHusl B TUIOCKOM 3€pKajie U CBOMCTB M300pa)k€HUs IpeamMeTa B coOuparoien
JUH3E, HAOMI0IeHHE CIUIOMIHBIX U JTMHEWUYaThIX CIIEKTPOB U3IIyUYEHHs): CAMOCTOSITEIIbHO
coOupaTh YCTAaHOBKY U3 M30BITOUHOTO HaOOpa 000Py0BaHUS, OMTUCHIBATH XOJI OIbITa U
€r0 pe3yNbTaThl, HOPMYITHPOBATH BHIBOIBL;

MIPOBOAMUTH MPHU HEOOXOIUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONPENess cpeaHee
3Ha4YCHUE U3MepsieMOl Benu4YuHbl (POKYyCHOE pacCcTosiHUE CoOUparoiell JIMH3HI),
000CHOBBIBaTh BBIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpA);

MIPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETMYMH C UCIIOJIb30BAHUEM
NPSMBIX U3MEPEHUM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 Ha4YaJIbHOM CKOPOCTH, Mepuoja KojieOaHUNH MaTEMAaTUYECKOTO MasiTHUKA OT JIJIMHBI
HUTH, 3aBUCIMOCTH yIJIa OTPaXCHHsI CBETa OT YIJIa MaJCHUA W YIJia IPEeTOMIICHUS
OT yIJIa aZIeHus): TUIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSITEILHO COOMpPaTh YCTAaHOBKY,
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¢ukcUpoBaTh pe3yNbTaThl MOTYYEHHONW 3aBHCHUMOCTH (PU3WYECKUX BEJIWYMH B BUJC
TabJIUI U TpauKOB, I€JIaTh BBIBOBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHBIE WM3MEPEHMs] (PU3NYECKUX BEIMYUH (CPEIHSIsE CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOTO MaJeHMUS,
HKECTKOCTh TPY>KUHBI, KOXDOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHWdeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MasTHUKOB,
OIITUYECKAasl CUJIa COOMPAIOLIEH JTUH3BI, paAMOAKTUBHBIN ()OH): TUIAHUPOBATH U3MEPEHHUS,
coOMpaTh SKCHEPUMEHTAIIHYI0O YCTAaHOBKY M BBINIOJHATH HW3MEPEHHUs, CIeIys
NPEMIOKEHHOW WHCTPYKLMHU, BBIUHUCIATH 3HAYEHHE BEIMYMHBI M AHAIM3HPOBATH
MOJIyYeHHBIE PE3YJIbTATHI C YUETOM 33JJaHHOM MOrPEIIHOCTH U3MEPEHUM;

coON01aTh MpaBWIa TEXHUKU OE€30MaCHOCTH MpU padoTe ¢ JabopaTOpHBIM
o0opy1I0BaHUEM;

pasnuyaTh OCHOBHBIE TPU3HAKH M3YUYEHHBIX (PM3HMUECKUX MOJENEH: MaTeprualbHas
TOUYKa, a0COJIOTHO TBEPAOE TEJIO, TOUECUHBIM HMCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUIaHEeTapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $/1pa;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOPOI Ha UX OMMCAHUA (B TOM YHCIIE: CIIUOMETP, JATUUKU TOJOKEHHUS,
PacCTOSIHUS U YCKOPEHMs, paKeTa, 3X0JI0T, OUKH, MIEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJbI, CIHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), UCHONb3ys 3HaHUS
0 CBOMCTBax (PM3MUECKUX SBJICHUN U HEOOXOAUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTUUYECKUX MPOLIECCOB MPHU PEIICHUH
y4e0HO- MPaKTUYECKUX 3aJad, ONTUYECKUE CXEMbl Ul MOCTPOCHUS H300paKeHU
B IJIOCKOM 3€pKajie ¥ coOMparoei JuH3e;

OPUBOJUTH MpUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM JKM3HU HJsi 0OeCleUeHMs
O0e3omacHOCTH Mpu oOpalieHuHM ¢ NOpudOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUs 310pOBbs U COOTIOACHNS HOPM 3KOJIOTHUECKOI0 MOBEICHUS B OKPYKaroIIen
cpene;

OCYUIECTBJISATh MOUCK HWH(pOpMmanuu Qunyeckoro conaepxkanuss B HHrepHeTe,
CaMOCTOSITENIbHO (pOPMYJUPYST TMOUCKOBBIA 3ampoCc, HAXOIUTh MYTH OMNpPEEICHUs
JIOCTOBEPHOCTH TOJYYCHHOM WH(GOpPMalMM HAa OCHOBE UMEKIIMXCS 3HAHUUA W
JOTOJHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPU BBHINOJHEHUH YYEOHBIX 3alaHU HAy4yHO- MOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepuaibl, PECypChl CETH
Wutepuer, Bnaaerb nOpuéMaMud KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUs
nH(popMaIu U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

cO3/1aBaThb COOCTBEHHbIE MHCHMEHHbIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpMAIlMU W3 HECKOJIBKHX HCTOYHUKOB (PU3NYECKOTO COJAEpKaHUs, MTyOJIMYHO
MPENICTABIISATh PE3yAbTaThl IPOSKTHON WIIM UCCIIEOBATENbCKOU JEATENBHOCTH, IPU ITOM
rPaMOTHO HCHOJIb30BaTh W3YYCHHBIM MOHATUMHBIA ammapar HW3y4aeMmMoro pasjena
GU3MKK W CONPOBOXKAATH BBICTYIUIGHHE TIpe3eHTaluerd ¢ y4€ToM 0cOOEHHOCTEN
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ayAUTOPUU CBEPCTHUKOB.

JEATEJBHOCTH YUUTEJSA C YUETOM NPOI'PAMMBI
BOCIIMTAHUS npexycMarpuBaer:

MaKCHUMAJIbHOE€ UCIIOJIb30BAHUE BOCHUTATEIBHBIX BO3MOXKHOCTEH COJAEpKaHUS
y4eOHBIX KypCOB Il (OpMHUPOBAHUS Yy OOYYAOIIMXCS POCCHUCKUX TPaJAUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX IEHHOCTEH, POCCUHUCKOr0 MCTOPUYECKOTO
CO3HAHUS HA OCHOBE MCTOPUYECKOTO TMPOCBEIICHUS, MOAOOP COOTBETCTBYIOIIETO
coJiepKaHUsl YPOKOB, 3a/IaHHM, BCIIOMOTATEIbHBIX MaTEPHAJIOB, MPOOJIEMHBIX CHUTYallUN
TUIs1 0OCYXKIISHUH;

BKJIIOUEHHE B paboyue MpOorpaMMbl MO KypcaM IIEJIEBBIX OPUEHTHPOB PE3yJIbTaTOB
BOCITUTAHUS, UX YUET B ONPECIICHIH BOCIIUTATEIBHBIX 32/1a4 YPOKOB;

BHIOOp METOJIOB, METOJUK, TEXHOJOTHUW, OKAa3bIBAIOIIMX BOCHHUTATEIHLHOE
BO3JICCTBHE HA JMYHOCTH B COOTBETCTBUU C BOCHHUTATEIIBHBIM HJI€AJIOM, IIEIbI0 U
3a/layaMy BOCTIMTAHMsI, 1IEJIEBBIMU OPUEHTUPAMU PE3YyJIbTATOB BOCIHUTAHUS;, PEATU3AIUIO
MIPUOPUTETA BOCITUTAHUS B yU€OHOM NEITENbHOCTH;

MPUBJICUCHUE BHUMAaHUS OOy4YalOIIMXCA K [IEHHOCTHOMY AacCIeKTy H3y4aeMbIX Ha
ypOKax MpeMETOB, SBICHUN U COOBITUH, MHUIIMUPOBAHUE OOCYKICHHM, BhICKA3bIBAaHUMN
CBOETO MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K M3y4aeMbIM COOBITHSIM,
SIBJIICHHSIM, JTUTIAM;

NPUMEHEHUE WHTEPAKTUBHBIX (GOpM y4eOHOUW pabOThl — WHTEIUICKTYaJbHBIX,
CTUMYJIMPYIOIINX TO3HABATEIHHYI0 MOTHUBAIINIO, UTPOBBIX METOIMK, TUCKYCCUM, TAIOIINX
BO3MOKHOCTh IPHUOOPECTH OTBIT BEACHUS KOHCTPYKTHUBHOTO JHAJIOTa; TPYMIIOBON paboTHI,
KOTOpasi YUYUT CTPOUTH OTHOIICHUS U JIEWCTBOBATh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOT'O MBITIUICHHUS,

noOYy>KJIeHHe 00yJaroImuXcsi COOM01aTh HOPMbI TTOBEICHUS, TTpaBUia OOIEHUS CO
CBEpCTHHKAMM U  TE€IarOTMYECKUMH  Pa0OTHUKAMH, COOTBETCTBYIOIIME  YKIIAIy
0011e00pa3oBaTeNIbHON OpPraHU3allii, YCTAHOBJIEHUE M TOJIECPKKY A00poxKenaTeIbHON
aTMocdepsl;

OpraHU3allii0 HACTABHUYECTBA MOTHBUPOBAHHBIX U IPYAUPOBAHHBIX 00YJAIOITUXCS
HaJ] HEYCTEBAIOIMMU OJHOKJIACCHHUKAMU, B TOM YHCJIE C OCOOBIMU 0Opa30BaTEIHHBIMU
MOTPEOHOCTSIMU, JAIOIIETO 00YUYAIOIIMMCS COLMAIBHO 3HAYUMBIN OMBIT COTPYJIHUYECTBA U
B3aMMHOM MMOMOIIIH;

WHULIMAPOBAHUE U TIOJIEPIKKY HCCIEIOBATENbCKON AESITENIbHOCTH 00yYaromuxcs,
IUTAHUPOBAHUE U BBITTOJIHEHUE UHIMBUIYATIbHBIX U TPYHIOBBIX TPOEKTOB BOCIUTATEIbHON
HaIPaBJICHHOCTH.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumenoBanue KommuaectBo | [IporpamMmmuoe conepkanrie |  OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaIOIIUXCS
/T pa3/iesioB U TEM 4acoB

y4eOHOro npeaMera

Pasznea 1. ®usuka u ee poJib

B IMO3HAHUM OKPYKAaOIIECro Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznnunii Mexny pU3nyeckuMu u
O MPUPOJIC SBneHUst TPUPOIBI. XUMHUYECKUMH TTPEBPAIICHUSIMHU.
dusnyeckue sIBIEHHUS: Pacno3naBanue u kinaccudukarus GU3NIESCKUX
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJIEHUHM: MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBBIE, Habmronenue u onrcanue GU3NIECKUX SBJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUUHEL. OnpeneneHue 1EeHbI JeTCHUS Kb
BEJTUYHMHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TIPUOOpA.

BeJIMYUH. PU3nUYecKue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexnaynapoaHasi cucrema
€IMHUII

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenune temneparypsl Ipy NOMOIIU
YKUJIKOCTHOTO TEPMOMETPA U AaTUMKA
TEMIIEPaTypHI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TTIOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPHIX (hU3UIECKUX
XapaKTEPUCTHUK, HAIPUMEDP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIaTEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUHN, MAJTBIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre TUoTe3, 00bACHIIOIMX TPOCTHIE
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHMSI, HAIIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0OYEMY OCTaHABIUBACTCS JBIKYILEECS
EcrecTBeHHOHay4YHBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO ITIOTOZly B CBETIION OJEKAC
HaOJIIOJICHUE, TTOCTAHOBKA MPOXJIAJAHEN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue rccieqoBaHus O MPOBEPKE KAKOM-
HKCIIEPUMEHT 10 IPOBEPKE | TMOO TUIOTE3bI.
TUNO0TE3, 00OBSICHEHUE [TocTpoenue nmpocredmmx Moaenen (pu3nIecKux
HaAO0JII0/1aeMOTr0 SIBJICHUS. SABJICHUM (B BUJI€ PUCYHKOB UJIM CXEM), HAI[pUMEP
Onucanue GuU3NUECKUX naJieHUE MpeaMeTa; NpIMOJIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
Moelen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBe/IeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue v nHTEpIpeTaltsl ONBITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OnbITHI,
JTOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas padbota 1o teme: «OreHKa
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucrioap3oBanueM ororpaduii)y.
Omnpenenenre pa3MepoB MaJIbIX TEJ

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBs3b CKOPOCTH
JBYKCHUS YACTHIL

C TEeMIEPaTypoil.
BpoyHOBCKO€ JBMXEHUE,
mudysus.
B3aumoneiicTBue yacTHIl
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U sBJICHUS TUDPy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

110 HaOJIFOJEHUIO TETJIOBOTO PACIIUPEHNUS T'a30B.
[IpoBenenue u 00bACHEHUE ONBITOB 110
O0OHapyKEHHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE T'a30B,
HKUJIKOCTEU U TBEPABIX
(KpUCTaIIIMYECKHX ) TE.
B3anmocss3e Mexay
CBOWCTBAMU BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerareM. OCOOEHHOCTH
arperaTHbiX COCTOSHUN
BOJIbI

Onucanue (C UCTIOJIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJl, OOIBIION CKUMAEMOCTH Ia30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4Y€CTH JKUJIKOCTH.

[IpoBeneHue ONBITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YACTUIIBI HAXOASATCS
B CPEAHEM JaibllIe APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexanuueckoe 1BmxkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHMUS,
JIBH>KCHUE PaBHOMeEpHOE 1 ONpEeIEICHUE €r0 NPU3HAKOB.
HepaBHOMepHOE ABmKkeHue. | HabmoneHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. Cpenss ONIPENIECIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JBH>KCHUSL.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH PABHOMEPHOTO
ABWKEHNU. Pacuér nytr 1 | OBMOKEHHMS (IIApUKA B KUIKOCTH, MOJEIH
BPEMEHU JIBUKECHUS ANEKTPUYECKOTO aBTOMOOMIIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa M0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3a1a4 Ha onpeieIeHUE ITyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKEHUS.
AHanu3 rpauKoB 3aBUCUMOCTH IMYTH U CKOPOCTHU
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 Asnenue unepuuu. 3akoH | OOBICHEHUE U TPOTHO3UPOBAHUE SBJICHUIA,

IINTIOTHOCTBH

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BelecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHULIE 00BEMA
BEIIlECTBA

00YyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH MU PE3KOM
MaHEBPE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO
MI'HOBCHHO IIPEKPATUTh JIBM)KCHHE Ha BEJIOCHIIC]IC
WM CaMOKaTe U T. II.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBHOKCHHMS TeJIa B pe3yJIbTaTe JCHCTBHUS Ha HETO
APYTUX TEIl.

Perienuie 3a1a4 Ha ornpeieJIicHIUEe MacChl TEIa, €ro
00bE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3aMMOJIeUCTBUM Tell. MI3MepeHue Macchl Telna
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenne JIOTHOCTH TEJIa B PE3YJIbTATE
U3MEPEHHUs €ro MacChl M 00bEMa

3.3

Cuma. Buaper cun

14

Cuia Kkak xapakTepHUCTHKA
B3aMMOJICHCTBHS TEIL.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepeHne cuel

C TIOMOIIBIO TMHAMOMETDA.
SIBNIeHHE TATOTEHUS U CHUJIA
TskecTH. Cuia TSKECTH
Ha JIPYTUX TUIAHETax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaITPABJICHHBIX O OJHOU
IIPSIMOM.
PaBHOAenCTBYIOIMIAs CUII.
Cuna tpenus. Tpenue
CKOJIB)KEHUS U TPEHHE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUUHBI
W3MEHEHHUSI CKOPOCTH TeJla WM €ro AedopMallii.
Onurcanue peanbHBIX CUTYallU B3aUMOICUCTBUS
TeJ C TOMOIIBIO MOJIEIEH, B KOTOPBIX BBOAUTCS
MOHSTHE U U300PAKEHHUE CHUITHI.

Nzyuenue cunwl ynpyroctu. UccnenoBanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yJIJTMHEHUS
PE3UHOBOTO IITHYpA WIN MPYKUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIU, B KOTOPHIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIPYTOCTH
(YnpyrocTth mMsiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIN3 CUTYaIui, CBA3aHHBIX C SIBICHUEM
TATOTEHUSI.

OO0BsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C UCIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
WHEPIIUH.

HSMepeHI/Ie B€Ca TCJia C IOMOIIBIO JIMHAMOMCETPA.

O60cHOBaHME ITOTO CIOCO0a U3MEPEHHS.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PAaBHOJICMCTBYIOIICH CHIL.

N3yuenue cuisl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUs I1OKOS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyallul, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBILIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, INIABAHNE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny
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Pa3znen 4. JlaBiieHne TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS ¥ YBEITUICHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUSA
rasa ot oonéma,
TEMIEPATYpPHI.

Ananu3 u 00bsCHEHNE OTBITOB U MPAKTHUECKUX
CUTYalluH, B KOTOPBIX MPOSBIIAETCS CUIIA
JaBJICHMUS.

O6ocHoBaHKE CIIOCOOOB YMEHBIIECHUS U
YBEJIMYCHUS 1aBIICHUSI.

W3yuenue 3aBUCUMOCTH JIaBJICHUS rasa
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMA U TeMIIEepaTypBhl.

N3yuenue ocobeHHOCTEH nepeauu TaBIeHUs
TBEPIBIMU TEIAMH, YKUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEP/IOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE I0KA3aTEeNILCTBO 3aKOHA
[Tackans.

Pemienue 3aau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | JlaBieHHE )KUIKOCTH 3aBUCHUMOCTD JIaBJICHUS HccnenoBanne 3aBUCUMOCTH JTaBJICHUA KUIKOCTHU
KUJIKOCTH OT TJIyOUHBI. OT ITyOUHBI TOTPYKEHHUS U TNIOTHOCTH KUIKOCTH.
ITneBMarTnueckre Mamunel. | HaOGmoneHune u o0bsICHEHUE THAPOCTATUYECKOTO
I'uppocTratuaeckuit napajokca Ha OcHOBe 3akoHa Ilackais.
napajokc. Cooomaromuecs | M3yuyeHue cooOmarommuxcs cocy10B.
cocynsl. ['mapasnnyeckue | Pemenue 3amad Ha pacué€T qaBleHHs )KUIAKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MAaIII1H.
AHanu3 1 00BICHEHNE IPAKTUICCKUX CUTYAITUH,
JIEMOHCTPUPYIOIINX MTPOSIBICHHUE JIaBJICHUS
KUIKOCTH | 3aKkoHa [lackans, Hanmpumep
IIPOIIECCOB B OPTaHU3ME TIPH TITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JIaBJICHUE aTMoc(depHoe JaBJICeHHE. aTMOC(EpPHOTO JaBJICHUS.

[IprunHEI cylecTBOBaHUsA

Amnann3 1 00bSICHEHUE ONBITOB H IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipuboper

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYalluH, CBSI3aHHBIX C JIEHCTBUEM
aTMoc(epHOro 1aBICHUS.

OOBbsCHEHNE CYIIECTBOBAHUS AaTMOC(EPDI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUS Ha APYTUX MaaHeTax u Jlyne.
OO0bsacHeHrEe U3MEHEHHSI TUIOTHOCTU aTMOC(hEephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JTABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JleicTBHE KUJIKOCTH U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Teso. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJKOCTH U ra3a Ha OTPY>KEHHOE B HUX TEJO.
OmnpeneneHre BEITATKUBAIOIICH CHJTBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KHUJIKOCTb.

[IpoBenenuie u 00CYyKI€HHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, IEMCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT 00BEMa OTPYKEHHOMN

B )KHJIKOCTh YaCTH TeJIa U OT INIOTHOCTH
KUIKOCTH.

IIposepka nezasucumocmu 8bimanKugarouels
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccuvl meia.

HccnegoBanue 3aBUCHUMOCTH Beca Tella B BOJE

0T 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TEJIa.
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Pemrenne 3aa4 Ha MpUMEHEHUE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEICIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny
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Pa3nen 5. PaGoTa u MOmHOCTH. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padora.
MourHocTh

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOM pabOThl CUIIBI TSKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IEPEMENIEHUH Tea

110 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBaEMOM IIPU MTOABEME
110 JIECTHUIIE.

Perenne 3a1a4 Ha pacu€T MexaHM4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS phlyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHHU3MOB Ha TPUMEpPE pbluara, NOJIBUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue yciioBusi paBHOBECHS pbluara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHHUKE, a TAKKE

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT npH MPUMEHEHUU TPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI Hak1OHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMeHeHUE TpaBuiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanuyeckast 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONPe/IeTICHUE N3MEHEHHUSI
SHEPrust Kuneruueckas u KMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
MOTEHIMAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUHM 110 HAKJIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buma | DopmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKOM 3HEepTrun 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHull IpUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHUs SHEPTUHU.
B MEXaHUKE Pemenue 3a1a4u ¢ UCIOIb30BaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KonnuecTtBo
4acoB

[IporpammHoe copepkanue

OCHOBHBIC BUJBI ACATCIBHOCTH O6yanOHIHXCH

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mMepbl aTOMOB U
MoJsIeKya. OMBbITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUIKOTO
¥ Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucrannuueckue u
aMmopQHbI€ Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPJBIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMauMBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TennoBoe pacupenue u
cxKatue

Hab6ntonenue v uHTEpIpeTalyst OnbITOB,
CBUJIETEJILCTBYIOLINUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no o1eHUBaHUIO KOJIMYECTBA
aTOMOB UJTU MOJIEKYJI B €IMHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl Jlykpeuus «O npupoe
BEIICi») C U3JI0KEHHNEM 000CHOBAaHU aTOMHOM
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTEeTFHOCTH STUX 0OOCHOBAHMIA.
OO0bsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un v pa3nuyuil MeXIy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU CTPOCHUS BEILIECTBA.

OO0BsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHHUI MOJICKYJIIPHO-
KHMHETUYECKOU TEOPUU CTPOCHHUS BEIIECTBA.
[IpoBeaeHue OMBITOB MO BHIPALTUBAHUIO
KPUCTAJLJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUISIPHBIE IBJICHUS U
SBJICHUE CMAYlBaHUS.

OOBsicHEHNE POJIH KalWIUISIPHBIX SIBICHUI

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
PacCUIMPEHHUsI ra30B, KUIKOCTEN U TBEPABIX TEII.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEIL,
TEKYYECTH >KHJIKOCTH (B TOM YHUCIIE, PA3HUILIbI

B TEKYUYECTH JUIsl pa3HBIX JKUJKOCTEM),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bEMa u
HarpeBaHUs WIH OXJIAXKIEHUS, U X OObICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYeCKUX CUTyalui, CBSI3aHHBIX

CO CBOMCTBAMM ra30B, KUAKOCTEH U TBEPIBIX TEN

1.2

Tennosele mpouecchl

21

Temneparypa. CBsi3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yactull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepieHrue padboTel. Bumibl
TEIUIONEepEaauHn:

O06ocHOBaHME TTPABUII U3MEPECHHSI TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TeMIIePaTypHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITUX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONCpeIauu 1
pabOThI BHEITHUX CHII.

HaOmronenne u oObsICHEHHE OIBITOB,
00CyXICHHE MPAKTHYSCKUX CUTYaIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
6ananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAINTNYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHHUS.
[TapooGpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BrnaxnocTs Bo3ayxa.
DHeprus TOIJIMBA.

VY nenpHas TerioTa
CrOpaHusl.

[TpuntUIIEI pabOTHI
TerIoBbIX ABurareiae KII1J]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBble IBUTATENH U

JEMOHCTPUPYIOIINUX PA3TUUYHbIC BUIBI
TEIUIONEPEaun: TEIIONPOBOAHOCTD,
KOHBEKIINIO, U3ITyuYeHHE.

HccnenoBanue siBIeHUS TEMJI000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycTraHOBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXIY FOPAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, TOJIYYEHHOT'O BOJION MPH TEII00OMEHe
C HarpeThIM METAJUTMYECKUM ITUITHHIPOM.
Omnpenenenue (U3MEPEHUE) yIETbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenwe 3amay, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIUNIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCTIOJIb30BaHUS TETUIOBBIX CBOMCTB BEIIIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKeHUS: TEIITON30ISLINS,
sHeprocoOeperarIye KpoIIi,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmnronenue siBneHuid ucrapeHus u
KOH/ICHCALIUH.

HccnenoBanue mporiecca uCapeHus

PAa3IMYHBIX )KUIKOCTEM.

OObscHeHUE SIBICHUI UCTIAPEHUS U
KOH/ICHCAllMu Ha OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX IpoIleccax

MOJICKYJIIPHOTO YICHHUSI.
HaGntonenue u 00bsicHEHHE Mpoliecca KUIeHus,
B TOM YHUCJIE 3aBUCUMOCTH TEMITEPATyPhI
KUIICHUSI OT JABJICHMUS.

Omnpenenenue (M3MepeHUE) OTHOCUTETBHOM
BJIQYKHOCTH BO3/1yXa.

Habmronenue nporecca riaBjieHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIb/A.
CpaBHEHME MTPOLIECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

OrnpeneneHue (M3MEpEHHE) YASTbHON TETIOTHI
TUTABJICHHUS JIbJIA.

OObsicHEHUE SBIICHUH TUTABICHUS H
KpUCTAJUIU3AIIUU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUEHHUS.

Pemenne 3amad, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEeTIoNepeauu MpH TUIABICHUH U
KPUCTAJUTA3AIUH, UCTIAPSHUH U KOHJICHCAIIUH.
AHanu3 cCUTyanuii MpakTUYeCKOro MPUMEHEHUS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpeIKa U Jp.

AHanu3 paboTel 1 00BICHEHHE TPUHIUIIA
JEHUCTBHUS TETIJIOBOTO JIBUTATEJIS.

Brluucnenue KoJm4yecTBa TeIIOThI,
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BBIJICJISIFOIIECTOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TomumBa, u KIIJI nBurarens.
OO0cyx1eHue 3KOJIOrHYECKUX TTOCIEeICTBUI
WCII0JIb30BaHUs JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUIPOIICKTPOCTAHIINI

Htoro no pazaeny

28

Pa3nen 2. JnekTpuueckue u

MarHuTHbIC ABJICHUA

2.1 | DnekTpuuecKue
3apsIbl.
3apsKEHHBIE Tella U
UX B3aHMO/ICHCTBUS

7

DIIeKTpU3aLHUS TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencreue
3apsHKEHHBIX TETT.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3apsI0B U
pPacCTOSIHUS MEXIY TEIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsixénnocts
AIEKTPUYECKOTO TTOJIS.
[IpuHMI cynepro3uuuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
CrtpoeHnue aroma.
[IpoBogHMKH U

Habmronenue u npoBeieHUE OMBITOB

10 AJIEKTPU3AIUHU TEJI IPU COMPUKOCHOBEHUH U
VHIYKIHUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OOBsiCHEHHUE MPUHITUIIA ICHCTBUS YJIEKTPOCKOIIA.
OOBsiCHEHHUE SIBICHUMN JICKTPU3ANN

IIPU COMPUKOCHOBEHUHU TEJl U UHAYKIIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIEKTPUYECKUX 3apsJIOB B BEIIIECTBE.
Pacno3naBanne u 00ObSICHEHHE SIBJICHHUI
AJIEKTPU3AIMY B TOBCETHEBHOM JKU3HMU.
Habmronenne u o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsia.

Habmroierne ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUN DJICKTPUUECKOTO TOJIS.
HccnenoBanue AeWCTBUSA DIEKTPAUECKOTO TTOJIA
Ha MIPOBOJHUKH U AUDIICKTPUKH

39



TUBJIEKTPUKU. 3aKOH

COXPaHCHUA SJICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

Y ci1oBus CyleCTBOBaHUS
3JIEKTPUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JleMicTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUIM TOK

B KUJIKOCTSIX U razax.
DJIEKTpUYECKAS 1IEMb.
Cuna Toka. DJIEeKTpUUECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarenbHOE U
napajuieIbHOE€ COSTMHECHHE
POBOIHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIenia.
DIIEKTPUYECKUE LIENHU U

HaGnronenue pa3inuuHbIX BUIOB JIEHCTBUS
ANEKTPUYECKOr0 TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICHCTBUS B IOBCEHEBHOM KU3HHU.
Halnronenue BOSHUKHOBEHHUS ra30BOT0 pa3psaa
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH

COopka u HCTIBITAaHUE HJIEKTPUYECKON LIeNU
IIOCTOSTHHOT'O TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3Mepenne aneKTpuyecKoro HanpspKeHUs
BOJIbTMETPOM.

[IpoBenenue v 0OBSICHEHHUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOAHUKA
OT €r0 JJIMHBI, IUIOMAAX ONIEPEYHOTO CEUEHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
IIPOTEKAIOIIETO YEPES PEZUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia Cl0KEHUS HAPSYKEHU N
IIPU TIOCJIEIOBATENIBHOM COEIMHEHUHN JBYX
PE3UCTOPOB.

IIpoBepka npaBuia I CUIIbI TOKA

IIPU NapaJUIEIbHOM COEAUHEHNN PE3UCTOPOB.
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OTPEOUTEH
AJIEKTPUIECCKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

AHanu3 cuTyaIui mociae0BaTeIbHOTO U
napaJiyieIbHOTO COETMHEHHUSI POBOIHUKOB

B JJOMAITHUX JICKTPUUECKUX CETSAX.

Pemenue 3anay ¢ ucnosib3oBanueM 3akona Oma
1 hopMy pacué€Ta IEKTPUIECKOTO
COMPOTHUBIICHUS TIPU MOCIIEAOBATEILHOM U
napauieIbHOM COCTMHEHUHU TTPOBOHUKOB.
Onpenenenre pabOTHI JIEKTPHUIECKOTO TOKA,
IIPOTEKAOLIETO YepEe3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEpe3
JAMIIOYKY OT HaNpspKeHUs Ha Hel. Onpenenenue
KIII narpeBaresi.

Uccnenosanue npeoOpazoBaHus JHEPTUU

IIpU MOIbEME IPy3a DJICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINATIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEIEH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyma—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTossHHBIE MAarHUTHI.
B3aumoneiicteue
ITIOCTOSTHHBIX MarHHUTOB.
MarsuTtHoe noiJie.
MarauTHOE 1oje 3eMIIn

HccnenoBanue MarHUTHOT'O B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB IIPU UX 00ObEAMHEHUN U Pa3/ICIICHUH.
HccnenoBanue MaroiuTHOTO B3aUMOECHCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIS

Ha IIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATENb
MIOCTOSIHHOTO TOKa.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MATHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUU U Pa3/ICTICHUU.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3yueHune aBaeHNs HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CUJIbl B3aUMOJEHUCTBUS KaTyLIKU
C TOKOM U MarHura OT CWJIbl U HAIIPaBJICHUS TOKa
B KaTyUIKE.

AHaJIN3 CUTyalMi NPAKTUYECKOTO PUMEHEHNUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yduenue nencTBrst MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yueHne neiCTBUS SJIEKTPOABUTATENS.
N3amepenue KIIJI anexkTpoasurarebHON
YCTaHOBKH.

Pacrnio3znaBanue 1 aHaIU3 pa3IMYHBIX
IIPUMEHEHUH DJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

OnbiTel @apajes. SABneHue
AJIEKTPOMArHUTHOM
uHaykuuu. [Ipasumno Jlenua.
DIIEKTPOreHEepaTop.

OnBITEI IO HCCICAOBAaHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
W3MEHCHUH 3HAUCHUS U HarpaBJICHUA
HHAYKIIUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC

No HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUBI J€ATEIBHOCTH O0yJarOITUXCS
1/ pa3/iesioB U TeEM 4acoB
y4eOHOro npeaMera
Pasznaen 1. Mexannueckue siBJeHUA

1.1

Mexaaudeckoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIUCaHUI

10

MexaHn4ecKoe IBHKEHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXAHUYECKOTO IBUKCHUS.
PaBHOMepHOE
MPSMOJIMHEMHOE JIBUKCHHUE.
Hepasnomepnoe
IIPSIMOJIMHEWHOE JIBUKEHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHu
HEPaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBo0OOIHOE TTaJIEHHE.
Omngitel [Nanumnes.
PaBHOMEpHOE IBMXKEHME

10 OKPYKHOCTH.

[Iepuon u yacrora
obOpamenus. JIunelinas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO JABUKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJAEIIN
«MaTepHabHas TOUKay.

OnucaHyne MEXaHU4ECKOTO ABUKCHUS
paznu4YHbBIMU crioco0aMu (ypaBHEHHUE, TabIuLa,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabmtoieHne MexaHMuecKoro JABM)KEHUS Tela
OTHOCUTEJIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOI'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

AHanu3 tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIIIOJTHEHHE 3aJaHUI M0 TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS
OpyCKka WM ABUKEHUS IIapyKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 u o0CcyXeHne CrocoOoB
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LenTpocTpemMuTebHOE
YCKOpEHHE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJACIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OnpeneneHue NyTH, MPOUEHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIA

1o rpaduKy 3aBUCUMOCTH MMyTH PABHOMEPHOTO
JIB>KEHUSL OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UBMEPSIOIIUX CKOPOCTh
(CIUIOMETPOB).

Briuncnienue myTy U CKOpOCTH TIPU
PaBHOYCKOPEHHOM TMPSMOJUHEUHOM JBUKCHUU
Tea.

Ornpenenenue NpoMIeHHOrO MYTH U YCKOPEHUS
JBIDKEHUSA TeJa Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEMHOTO
JIBU>KEHUS T€JIa OT BPEMEHHU.

IIposepra cunome3swl. eciu

npu pagHOyCKOPEHHOM OBUICEHUU

Oe3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAL
KaK psi0 HeUémHbIX Yuces, mo
COOmMEemcmeyouue NPOMedNCymKu 8pemeHu
00UHAKOBHL.
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OnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TIOCKOCTH.

W3mepenne meproia U 9acToThl 0OparieHus
TeJa MO0 OKPY>KHOCTH.

OrnpeneneHue CKOPOCTH PABHOMEPHOTO
JIBIKEHUSA TeJia 10 OKPY>KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
Pacno3naBanue u npuOImkEHHOE ONTUCAHUE
Pa3UYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B IIPUPO/JIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJaouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U IP.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IpyHIMD cymeprno3uuu
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIBI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHPHOTO TSATOTEHUS.

Habmronenue u 00CyXI€HUE OIBITOB

C IBUKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSTHUS
JIPYTHUX TEJ, MPETSITCTBYIOMINX JBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCIICpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 33JIaHUI 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETA.

HaoOmronenue u o0CcyxaeHue MEXaHUIECKUX
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Y ckopenne cBOOOTHOTO
najaeHus. J[BrmkeHue miaHeT
Bokpyr Connua. I[lepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHE MarepuanbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIJIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsKECTH

ABJICHUH, TPOUCXOJAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBITIOJTHEHHE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJla OT MPWIOKEHHON K HEMY CHJIBI U MaCChI
Tena.

AHanu3 1 00bICHEHUE SIBJICHUN

C MCIIOJIb30BAHUEM BTOPOT0 3aKoHAa HproTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HproTOHA M ITpaBUIIa CJI0KEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyarui, B KOTOPbIX HAOTIOIAt0TCSI
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa ['yka.

Pewenne 3a1a4 ¢ NCTIOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHUA OT CHUJIBI HOPMAJIbHOI'O AABJICHMAA.

OOcy:x1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03P duLMeHTa TPEHUS
CKOJIbKEHHUSI.

N3mepenue cuibl TpEHUs OKOS.
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Pemenue 3aa4 ¢ MCNoab30BaHUEM (POPMYJIIBI
JUISL CHJIBI TPEHUS CKOJIBKEHHS.

AHanu3 IBUKEHUS TEJ TOJIBKO MO IEHCTBUEM
CUJIBI TSIKECTH — CBOOOTHOTO MAJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaJICHUsI OT MACChI TeNa.

OneHKa BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEXKTYy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX Tel

IO/ IEVICTBUEM CHUJIBI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OPMAIIHH).

Pemenne 3a1a4 ¢ NCMOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (POPMYIIbI

JUTS pacy€ra CUJIbI TSIKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHS; BBIITOJIHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE UTEHUE).

Habmonenue u o0cyx1eHUE ONBITOB

10 U3MEHEHUIO BECA TEJIA ITPU YCKOPEHHOM
JIBUYKCHUU.

AHaN3 yCIIOBUI BO3HUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pewenue 3ana4 Ha onpeneneHue Beca tena

B PA3JIMYHBIX YCIOBHSX.
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AHanm3 cui, TIeUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMUHbBIX TEll

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe Cuibl.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHOE
JBH)KCHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUU U
paboTsl. [loTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl IOBEPXHOCTHIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX MEPENAdy UMITYJIbCA

IIPY B3aUMOJEHCTBHUU TEJI, 3aKOH COXPAHECHHUS
UMITyJIbCa MpU a0CONIOTHO YIIPYTrOM U
HEyNPyroM B3aMOJECHCTBUN TEN.

AHann3 cuTyanui B OKpYKaroIEn KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3HaBaHue sIBICHUS pEAKTUBHOIO
JIBUKEHUSA B IPUPOJIE U TEXHUKE.
[IpuMeHeHnE 3aK0HA COXPAHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAJIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pewenne 3a1a4 ¢ UCMIOIB30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Omnpenenenre pabOTHI CUITBI YIPYTOCTH

IIpU NMOABEME TPy3a C UCIIOJIB30BAaHUEM
HEIMOABUKHOTO ¥ TOJIBHX)KHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIMaaibHOW SHEPTUH YIIPYTO
nehopMUPOBAHHON MPYKUHBI.
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N3mMepeHne KUNHETUYECKOW SHEPTUU Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHINAJIbHON Y KHUHETUYECKON SHEPTUM TeJla
MIPU ABWYKEHHUH 110 HAKJIOHHOW IUIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHHsI MEXaHUYECKOU IHEPIUr

py CBOOOJHOM Ma/ICHHH.

IIprmeHeHune 3aKk0Ha COXpaHEHUs
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3daKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIUHA

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnueCcKue
KOJIcOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHMIi: epuo,
4acToTa, aMILTUTY/1a.
MaremaTuyeckui u
PYKUHHBIN MasTHUKH.
[IpeBpamenue seprun
IpH KoJIeOaTeIbHOM
JIBYKEHUH.

3aryxatonue KoeOaHusl.
BoinyxneHnsie koaeOaHus.
Pe3zonanc

HaOmronenne koyiebanuii mox JEUCTBUEM CHUII
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHnanm3 Kojie0aHui rpy3a Ha HUTH H

Ha npyxuHe. OnpeeneHne 4acToThl
KOJICOaHHMI MaTeMaTHYECKOTO U TPY>KMHHOTO
MasTHHUKOB.

HaOmronenne u 00bsACHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IEpHUoaa
KOJIeOaHMI MOABEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py3a.

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI MPYKHHHOTO MAasITHUKA OT MaCChl
rpy3a U )KECTKOCTH MPY>KUHBI.

[IpuMeHeHrne MaTeMaTUYECKOTo U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JJIST ONMCAHUS
KOJIeOaHMIl B OKpYKaloleM MUpeE.

Pemenune 3ana4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHro/ia) KojieOaHu
H3zmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4eCcKHUe BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpoonbHbIE U
MIOIEPEYHbIC BOJIHBIL. [[mnHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHs.
MexaHn4ecKrue BOJIHBI

B TBEPJIOM TelIE,
CEMCMUYECKHE BOJIHBI.
3ByK. ['pOMKOCTb 3BYyKa 1
BbICOTA TOHA. OTpakeHue
3Byka. Mudpas3Byk u
yIBTPa3BYK

OOHapyXeHue 1 aHaJIU3 BOJTHOBBIX SIBJICHHI
B OKPY’KaloIlleM MHpE.

Hab6mronenue pacnpocTpaHeHus MPOA0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>K€HHE aHAJOTUYHBIX BU0B BOJIH

B IIpUpOJi€ (3BYK, BOJIHBI HA BOAE).
Boluncnenve JiuHbI BOJIHBI M1 CKOPOCTH
pacrpoCTpaHeHUs 3BYKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE IPaHuI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIE, C UCIIOIb30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Hab6nronenue u 0ObsiICHEHUE SIBJICHUS
aKyCTUYECKOT'O pE30HAHCA.
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AHaM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (WJIA YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPA3BYK

B MEJIUIIMHE U JIp.); BHIMOJTHCHNE 3aJaHHI

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pasznen 3. 3.]'leKTpOMaFHI/ITHOe IM0JI€ H JICKTPOMAIrHUTHBLIC BOJIHDBI

3.1 | DnekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE U3yUYEHHUE CBOICTB
[ITxana >IEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30Banue C TIOMOIIbIO MOOMIBHOTO TenedoHa).
AJIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTIT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Mma.
DNEeKTPOMAarHUTHAs IPUPOJa | AHAIU3 TEKCTOB, OMKMCHIBAIOIIMX MTPOSBICHHSI
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BoinoBbie CBOMCTBaA CBETA | )KHMBBIC OPTaHU3MBI, U3TyUEHHsI HEOSCHBIX Tel
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gopmyi
JUTSL CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas mojenb CBeTa.
HcTounuku cBeTa.
[IpsamonuHeliHOe
pacnpocTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBL.
Otpaxenne csera. [Imockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeETa.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceeta. [losHoe
BHYTPEHHEE OTPAKCHUE
cBeta. Mcnonbp3oBaHue
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

HaOmnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPAHCHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJTyTEHN),

U UX UHTEPHpETalrs ¢ UCIIOJIb30BaHUEM
MOHSTHUSL CBETOBOTO JIy4a.

OOBsICHEHUE U MOJICTMPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanne 3aBUCUMOCTH YIJIa OTPaKEHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHuUs.

N3yuyenue cBOMCTB U300pakeHUs B INIOCKOM
3epKa’e.

Hao0mronenne n 00bICHEHHUE OIBITOB

IO MOJTYYEHUIO U300paKEHH B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmonenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTBITOB C MIOJIHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanne 3aBUCUMOCTH yIJ1a
MPEJIOMIICHHS OT yTJIa MaJIeHUs] CBETOBOIO JTyya
Ha FPaHULE «BO3IYX—CTEKIIO.
Pacrnio3zHaBanue sIBICHUN OTPAXEHUS U
MPEJIOMIICHUS CBETAa B IOBCETHEBHOM KU3HH.
AHanu3 1 00bICHEHUE SIBJICHUS ONITUYECKOTO
MUpaxa.

Pemienue 3a7a4 ¢ UCMOIB30BAHUEM 3aKOHOB
OTpaXXEHUs U MPETOMIICHHSI CBETA
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema cobuparoIel U paccenBarolleH JIMH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOrO pPacCTOSTHUS U
u Teneckorna. ['ma3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONTHYECKAs CUCTEMA. AHanu3 yCTpOMCTBA M MPUHITUIIA ACHCTBUS
brzopykocTs HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh dboToanmnapara, MUKpOCKOTa, TEJIECKOTA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAU3 IBICHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro cBera HaoOmronenue pasznokeHus 6e510ro cBeta
CBETa B CIIEKTP B ciekTp. OnbiTel HpIOTOHA. | B CHIEKTP.
CioxxeHue CreKTpaibHbIX Habmronenne u 00bSICHEHHE OIBITOB
1BeToB. Jlucnepcust cBeTa IO MOJYYEHUI0 OEJI0T0 CBETA MPU CIOKEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCIIPHUSTHUIO [IBETA MPEAMETOB MPU UX
HAOIOICHUH Yepe3 IIBETOBBIC (DHIIBTPHI
(LIBETHBIEC OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJ€CJIb aTOMaA.

Mopnaens atoma bopa.
Hcenyckanne u moryioneHne

I10 UCCIICOAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTC3 O BOBMOJKHBIX PE3YyJIbTAaTaX OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHuA
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cBera aToMoM. KBaHTHI.
JInHenyaTsle CIEKTPHI

aToMOB, (hOPMYJTUPOBAHHUE BHIBOJIOB

U3 PE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix 0pOUTaX 3JIEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB M3ITYUYEHUS PA3IUYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrpoeHne aTOMHOTO
sanpa

PanpnoaktuBHOCTH. Anb(a-,
0eTa- U raMMa-u3ITy4YeHHUS.
CrpoeHune aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTrO sizipa. 30Tomsl.
PannoakTuBHEIE
npespauieHus. llepuon
IIOJIypacIaia aTOMHBIX sJIEP

OO0cy:x/1eHne BO3MOKHBIX TUIIOTE3 O MOEIISAX
CTPOEHUSA s/1pa.

Omnpenenenre cocrasa siiep 10 3a1aHHBIM
MacCOBBIM U 3apsII0BBIM UUCIIAM U

10 TIOJIO’KEHUIO B TIEPUOIUYECKON cCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOIUNYECKON crcTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUI] IO TOTOBBIM
dboTorpadusim.

OOHapy>keHue 1 U3MEpPeHHEe PaTUAIIOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTCHCUBHOCTH.

AHanu3 OMOJIOTHYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3TYyUYCHUI.
Hcnonp3oBaHne painoaKTUBHBIX H3ITy4eHUH
B MEMIIMHE
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5.3

S nepHble peakuun

SAnepHbie peakuu. 3aKOHbI
COXpaHEHUs 3apsAI0BOTO U
MacCOBOT'0 YHCEN. DHEPTUS
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl 1 sHepruu. Peakuuu
CUHTE3a U JCJIICHUS SEP.
Hctounuku sneprun ConHua
v 3BE3A. AnepHas
sHepreTuka. Jlencreus
PaaOaKTUBHBIX U3TyYEHUN
Ha KUBbIE OPTaHU3MBbI

Pemenue 3a1a4 ¢ MCMOIB30BaHUEM 3aKOHOB
COXPAaHEHHSI MACCOBBIX U 3apsIAOBBIX YUCET
Ha ONIPEACIICHUE PE3YJIBTATOB SAECPHBIX
pPEaKUHil; aHAIN3 BO3MOKHOCTH UJIU
HEBO3MOKHOCTH SICPHOMN PEAKLUH.

OHeHKa OHCPI'vU CBA3H AACP C UCITIOJIb30BAHUCM

dbopmysbl DUHIITEHHA.
OO0cyx1eHue NepCeKTUB UCTI0JIb30BAHMS
YIPaBISIEMOT0 TEPMOSIEPHOTO CHHTE3A.

OO0cyx1eHrE MPEUMYIIECTB U SKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C SIACPHON YHEPTEeTUKOMN

Hroro no pazuneny

17

IHoBTOpPHUTEIBLHO-00001IAOIMA MOAYJIb

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
CoJIepKaHUs U OIbITa
NEATENBHOCTH,
npUOOPETEHHOTO

IpY U3YyYEHUU BCEro Kypca
(U3UKHM OCHOBHOT'O OOIIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
9K3aMeHy 1o (hu3nKe

JU1sl 0OyYarommxcs,
BBIOpABIINX 3TOT Y4E€OHBII
MIpeAMET

BrimonHenne yueOHbIX 3a/1aHAM, TPEOYIOIITUX
JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAHUH

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SBJICHUM B OKPYKAIOILLIEW IPUPOJIE,

B ITOBCETHEBHOM YKMU3HU W BBISBIICHUS
(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTATLHBIX YMEHUHN

JUTSL UCCIieIoBaHusT PU3HUECKUX SIBIICHUH,
B TOM YHCJIE JJIS POBEPKHU TUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacuéTHbIX 3a/1a4, B TOM YUCTIE
MPEANOoJaralonX UCIOIb30BaHue (PU3NYECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJICPKAHUH
pPa3IUYHBIX pa3AesioB Kypca PU3NKH.

BrinonHeHue u 3aiiura rpynmnoBbIX WK
WHMBUTyJIbHBIX IIPOEKTOB, CBSI3aHHBIXC
coJiepKaHueM Kypca PU3NKU

Hroro o paznemny 9
OBIIEE KOJIMYECTBO 102
YACOBIIO

[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/
1|

Tema ypoka

KoaudecTBO 9acoB

Bcer

KonTpobH
0 ble paboThI

IMpakTnyeck
ue padoTsbl

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o
npupone. SpieHus
MIPUPOBI
duznueckue
SIBJICHHS

dusznueckue
BEJINYHHBI U UX
H3MEpEHUe.
duznueckue
IPUOOPHI

ITorpemnocts
U3MEPECHU.
MexnyHaponHas
CHUCTEMA EANHUIL
Kax ¢uzuka u
ApYTHEC
€CTECTBEHHBIE
HAyKU U3y4aroT
IIPUPOLY.
EcrecTBeHHO-Hay4UH
BIiI METO/, IIO3HAHUS

Omnucanue
bU3UIECKUX
SIBJICHUM C
ITOMOIIBIO MOJICICH

Ctpoenue
BemecTBa. ONbITHI,
JTIOKA3bIBAFOIIHE
JTUCKPETHOE
CTPOCHHUE BEIIEeCTBA

JIBMKEeHUE YacTHIl
BemiecTBa. CBI3b
CKOPOCTHU JIBUKEHUS
YacTHIL C
TeMIepaTypou.
bpoynosckoe
JIBIDKCHHE,

T dy3us

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f
72a

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe

Oa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0
13e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

BsaumoneiicTeue
YacTHIl BEIIECTBA:
MPUTSKEHUE U
OTTAJIKUBAaHUE

10

11

12

13

ArperarHble
COCTOSIHUS
BEIIECTBA.
B3anmocssi3b
ME¥K]ly CBOMCTBAaMHU
BEILECTB B Pa3HbIX
arperaTHbIX
COCTOSIHUSIX U UX
CTPOCHHEM

OcobeHHOCTH
arperaTHbIX
COCTOSIHUU BOJIEL.
O0600611IEHNE TT0
pazzaeny
«IlepBoHavambHBIC
CBEJIEHHUS O
CTPOECHUHU
BEIICCTBAY

Mexanuyeckoe
JBUKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE
JIBUKEHUE

CKopocCTb.
Enuuuier ckopoctu.
CpenaHsisi CKOpOCTb
npu
HEpPaBHOMEPHOM
JIBUYKEHUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0
378

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0
5c6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0
79c

14

Pacuer nytu n
BPEMEHM JIBUKECHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0
ae4

15

HNuepuusa. Macca —
Mepa HUHEPTHOCTH
Tell

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0
c10

16

ITmoTHOCTH
BemecTBa. Pacuer
Macchl 1 00beMa
Teja 1Mo ero
INIOTHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0f
ee

17

JlaboparopHas
pabota
«Onpenenenue
IJIOTHOCTHU



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

TBEPIOTO TEJIA»

Penrenue 3amau Ha
OTpeIeTICHUE MACChI

bubmuorexa [JOK

18 N https://m.edsoo.ru/ff0al
Tena, ero o0béMa u 23c
IUIOTHOCTH =
Cuna xak
XapaKTEePUCTHKA
B3alUMOJICUCTBUS
19
tea. Cuita
YIPYTrocTH. 3aKOH
I'yka
JlaGopaTopHas
aboTta
%')F ATYHPOBAHIE bu6mmoreka [JOK
20 PP https://m.edsoo.ru/ff0al
MPYKUHBI U 8ce
HU3MEPECHHE CHIT -
JTUHAMOMETpoM"
SIBieHue TATOTECHHUA.
21
Cuna TsoxecT
Cuna TsDKecTH Ha
JIPYTUX IUIaHETaxX. bu6nuorexa [IOK
22 duznyeckue https://m.edsoo.ru/ff0al
XapaKTepUCTUKHU 502
IUIaHET
bu6mmorexa [IOK
B .
23 ccTeaa https://m.edsoo.ru/ff0al
HeBecomocTtn
778
CBsi3b MEXy CHIION
TSOKECTU U MacCou
Terna. Pelenme bu6mmoreka [JOK
24 ) https://m.edsoo.ru/ff0al
3a;ad 1o TeMaM
" 778
Cuita TSbKeCTH, Bec
Teaa"
Croxenue AByx
CUJI, HAIIPABJIEHHBIX bubnnoreka [JOK
25 10 OAHOM MPSAMOIA. https://m.edsoo.ru/ff0al
PaBHOnelicTBYIOIIASA ar’0
cHUI
Pemmenue 3agad mo
TEME
26 " .
PaBHOmElCTBYIOIIIA
s cun"”
" bu6mmoreka [IOK
27 Cnna Tpemns u ¢8 https://m.edsoo.ru/ff0al
BUJBIL.
b9c
8 Tpenue B npupoae u
TEXHUKE
29 JlaGopaTopHas bubmuotexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

30

31

32

pabora «M3y4yenue
3aBUCUMOCTH CHUJIbI
TPEHMSI CKOJIbKEHHUS
OT CHJIBI IABJICHUS U
Xapakrepa
CONPUKACAIOLUXCS
ITOBEPXHOCTEMN

Penrenue 3amau Ha
onpeieNeHue
paBHOAEHCTBYIOLIECH
CHUIBI

Pemenne 3amad mo
teMaM: «Bec Temay,
«['paduueckoe
N300paKCHHUE CHI»,
«Cubny,
«PaBHOIEHICTBYIOIIA
S CHIID»

Kontponbnas
pabora 1o Temam:
«MexaHndeckoe
JIBHDKCHUE),
«Macca,
IJIOTHOCTBY, «Bec
Tenay,
«['paduueckoe
M300paxeHue Cui,
«Cuibe»

https://m.edsoo.ru/ff0al
cc8

bubmuoreka [JOK
https://m.edsoo.ru/ff0al
de0

33

34

Hasnenune. CriocoObl
YMCHBIICHHUA U
YBEIUYCHUS
JTABJICHHSI

JlaBneHue rasza.
3aBHCHUMOCTH
JIaBJICHUS rasza oT
00BéMa,
TEeMIIepaTyphl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2
0a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2
376

35

Ilepenaua naBnenus
TBEPIBIMH TEJIAMH,
JKUJTKOCTSIMU U
razamu. 3aKoH
ITackans

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2
5b0

36

3aBUCUMOCTh
JIaBIICHUS JKUAKOCTH
OT TITyOHHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2
718

37

Pemenue 3agad Ha
pacy€T naBieHUs
JKUJIKOCTH.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2
718



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718

bubmuoreka [JOK

38 S:CO&EIMOIHHCC’I https://m.edsoo.ru/ff0a2
YA 970
. bubmuoreka [JOK
39 Engfcammecmﬂ https://m.edsoo.ru/ff0a3
p 136
Pentenue 3amau mo
bubmuoreka [JOK
40 ;f;;igifief;z B https://m.edsoo.ru/ff0a2
) 826
3akoH ITackais» —
ATtmochepa 3emin bubnuoreka [IOK
41 u atMocepHoe https://m.edsoo.ru/ff0a2
JaBJIICHUE b5a
[TpuanHbI
bubmuoreka [JOK
42 gz;eyc;];(;;aﬂm https://m.edsoo.ru/ff0a2
00010UKH 3emMIu boa
Hsmepenue
ATMOC(HEPHOTO bubmuoreka [JOK
43 naBenns. OmbIT https://m.edsoo.ru/ff0a2
) da8
Toppuyennu T
3aBHCUMOCTh
aTMochepHoro bubnnorexa [JOK
44 JIaBJICHUS OT https://m.edsoo.ru/ff0a2f
BBICOTBHI HaJ c4
YPOBHEM MOpsi
bapomerp-anepoun.
ATpMOC (1)5 Hoep g bu6mmoreka [IOK
45 HaBHeHHepHa https://m.eds00.ru/ff0a2f
c4
Pa3IUYHBIX BHICOTAX -
ManomeTpsl.
46 [Topuinesoii
JKUJTKOCTHBIM HacoC
JleicTBUE KUAKOCTH
U rasa Ha
bu6mmorexa [IOK
47 ;I;ZEYKCHHOC B HUX https://m.edsoo.ru/ff0a3
) 276
BriTankusaroras -
cuia
bu6mmorexa [IOK
48 3akoH Apxumena https://m.edsoo.ru/ff0a3
3fc
JlaboparopHas
aboTa o TeMe
E)OH - bubmuoreka [JOK
49 P . https://m.edsoo.ru/ff0a3
BBITAJIKMBAOIIECH 514
CHIBI,

JICUCTBYIOIIECH HA



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

MOTPYKEHHOE B
JKAJIKOCTB TeJIo"

50

IInaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3
a9%6

o1

52

53

[InaBanue cyaos.
Bo3znyxoruiaBanue

Pemenune 3amad mo
TeMaM: «IImaBanue
CY/OB.
BosayxomiaBanuey,
«/laBneHue TBEpABIX
TEN, JKUAKOCTEH U
rasoB»

KonTponbsHas pabora
mo TeMe «JlaBiaeHue
TBEPIBIX TEIL,
JKHJIKOCTEH M Ta30BY

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3
654

54

55

56

Mexanunueckas
pabora. EauHuIb!
paboThl

MOIITHOCTB.
Enuanner
MOIIIHOCTU
Pemenue 3agaq mo
TeMe "Pacuér
paboThl
MOIIHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f
82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

57

58

IIpoctslie
MeXaHW3MbI. Prraar.
PaBHOBecue cui Ha
pbryare

Poryaru B TeXHUKE,
OBITY U IIPUPO/IE.
IIpumeneHne
npaBuia
paBHOBeCHsI pbIyara
K OJIOKY.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4
78e

59

«30J10TOE TIPABUIIO»
MexaHukH. Pemenne
3aJa4 1o TeMe
«YcnoBus
paBHOBECHS
phIuara»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4
8a6

60

Koapdpuument
IIOJIE3HOT'O NECUCTBUS
MeXaHu3Ma.



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

61

62

Pemenne 3amau mo
teme "PaborTa,
MortHocTh, KIT/"

Mexanandeckas
SHEPTHUs.
Kunernueckas u
MOTEHIMAIbLHAS
SHEPTHs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4
c48

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4
252

63

3aKOH COXpaHEHHUs
MEXaHUYECKOU
SHEpPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4
360

64

65

66

67

Pemrenne 3aga4 mo
TeME
"MexaHndeckas
sHeprus"

Kontponbnas
pabora 1o Teme
«Pabota
MOIIIHOCTb.
OHeprus»

PesepBHBIi ypOK.
Pabora ¢ Texcramu
10 TeME
"MexaHn4ecKoe
nBrxeHue"

PesepBHBIil ypOK.
Pabota ¢ TexkcTaMu
o Teme "JlaBneHue
TBEPIBIX TEIL,
SKUJIKOCTEHN U ra3oB"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4
eeb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4f
fe

68

PesepBHBIi ypOK.
PaboTta ¢ TexcTaMu
o TeMe "Pabora.
MOIIHOCTB.
Oneprug”

OBIIEE KOJIMYECTBO
YACOB 110
ITPOTPAMME

68



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

Ne
n/ Tema ypoka
n

OcHoBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUU U UX
OIIBITHBIE
MTOATBEPKICHUS
Macca u pazmep
aTOMOB U
MOJICKYJI

Mogenn
TBEPJIOTO,
JKUIKOTO 1
ra3000pa3HoOro
COCTOSIHUM
BEIIECTBA

Kpucramnmueckue
1 amop(dHbIe Tena

KoauuyecTBO 4acoB

Bcer
0

KoHTposbHBI
e padoThl

IMpakTnyeck
ue padoTsl

DJIEeKTPOHHbBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a52
56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a54
Oe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a58
00

OObscHEHUE
CBOICTB
TBEPAOTO,
KUIKOTO U
ra3o00pa3Horo
COCTOSIHUM
BEIIIECTBA HA
OCHOBE
MOJ0XKEHUMN
MOJICKYJISIPHO-
KHMHETHYECKOM
TEOpUH

CwmaunBaHUe U
KanWJUIIPHOCTb.
[ToBepxHOCTHOE
HaTsDKCHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0a55
30

Temnosoe
pacumpeHue u
c)KaTue

TennoBoe
JIBHKCHHE.
Temneparypa.
CBs3b



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

TEMIIEPATYPhI CO
CKOPOCTBIO
TEIIOBOTO
JBYDKEHUS YaCTHUIL

BuyTtpennss
SHEprus.
Cnoco6st
U3MCHEHHUS
BHYTPEHHEN
SHEPrUuu

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5c
60

10

11

Bunnr
TEIUIoNEepeIaun

KommuectBo
TEIJIOTEI.

VY nensHas
TEIJIOEMKOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ff0a64
12

bubmuoreka [JOK
https://m.edsoo.ru/ff0a69
76

12

13

14

YpaBHeHue
TETUIOBOTO
Oananca.
TemmooOmen u
TEIJIOBOE
paBHOBeECHE

JlaGopaTopHas
paborta
"UccnenoBanue
SIBIICHHSI
TeI1000MeHa pu
CMEIIMBAaHUU
XOJIOJTHOM U
ropstueit BoabI"

Pacuer
KOJINYECTBA
TEIUIOTHI,
HEOOXOIMMOTI0
JUTS HarpeBaHUs
Tela U
BbIACISIEMOTI'O UM
MIPH OXJTAXKICHUHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0a70
88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a
98

15

JlaGopaTopHas
paborta
"Onpenenenue
YAEIbHOU
TEII0EMKOCTH
BelrecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6b
b0

16

DHeprus TOIIHNBA.

VY nenvpuasg
TEIJIOTa CTOPAHMSI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7b
5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

17

IInaBnenne u
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX
Ten. Y aenpHas
TEIoTa
IUIaBJICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71
d2

18

Pemenue 3amau
mo Teme "
IInaBnenne u
OTBEpIEBAHUE
KPUCTAJUTUYECKUX

TCI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72
fe

19

[TapooGpa3oBanue
Y KOHJICHCAITHSI.
Hcmapenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0a74
Oc

20

21

Kunenue.
VaenpHas
TEII0Ta
nmapoo0Opa3zoBaHus
M KOHJIEHCALIUH.
3aBUCHMOCTD
TeMIIEPaTyphl
KHUIIEHHS OT
aTMOC(epHOro
JIaBJICHUS

Pemenue 3amau
o TeMe
"N3menenue
arperaTHbIX
COCTOSTHUH
BemecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a78
6¢C

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5a
26

22

Brnaxnocts
BO3/1yXa.
JlaGoparopHas
pabota
"Onpenenenue
OTHOCHUTEIIbHOU
BIIXKHOCTH
Bo3yXxa"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a76
28

23

Pemenue 3amau
Ha OoTpeieTICHNe
BIa)KHOCTH
BO3/IyXa

24

[TpunIUTIBI
pabOThI TEIIOBBIX
JIBUTaTENICH.
ITapoBas
TypOuHa.



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

25

JIBurareib
BHYTPEHHETO
CrOpaHus

KIIJI TemoBoro
JIBUTATEJIA.

TemnoBsie

JIBUTATEIN U 1
3aIuTa

OKpY>Karolen

Cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c
7c

26

27

28

3aKoH
COXPaHCHHUS U
MIPEBPAIICHHS
SHEPTUU B
TEIUIOBBIX
rporeccax

ITonroroBka K
KOHTPOJIbHOM

pabote mo Teme
"TemnoBeie

SIBJICHUS. 1
N3mMmeHeHue

arperaTHbIX

COCTOSIHUM

BemecTsa"

KoHntponbHas
pabota o Teme
"TennoBkle
SIBIICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BemecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83
f2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86
ae

29

DIeKTpu3anus
tein. /IBa pona
AJIEKTPUYECKUX
3aps0B

30

31

Ypok-
UCCIIETOBaHKE
"OnexTpuzanus
Ten"
BsaumopeiicTBue
3apsKEHHBIX TEIL. 1
3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87
e4

32

DIJIEKTPUYECKOE
ToJIE.
HanpsixkenHocTb
AIEKTPUUYECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8a
0a



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

noss. [IpuHimn

CYTEPITO3UIIHH
ANEKTPUUECKUX
moJiei
Hocurenu
AIEKTPUICCKUX
3apsJIoB.
33 .
DJIeMEHTapHbIN
3apsn. Ctpoenue
aToma
IIpoBogHUKH U
WDJICKTPHUKH.
gaKOH P bubmuoreka [JOK
34 https://m.edsoo.ru/ff0a8e
COXpaHEHUs 6
AIEKTPUIECKOTO -
3apsa
Pemenue 3agau
Ha IPUMEHEHUE bubnuoreka [JOK
35 CBOWCTB https://m.edsoo.ru/ff0a90
ANEKTPUICCKUX cc
3aps/ioB
DNeKTpUYeCcKUi
TOK, YCIIOBHSI €T0
bu6mmoreka [IOK
CYIIIECTBOBAHUSI.
36 YIUCCTBOBAHIA https://m.edsoo.ru/ff0a95
Hcrounuku ad
AIEKTPUIECKOTO =
TOKa
JeiicTBus bubnuotexa [JOK
37 NEKTPUYECKOTO https://m.edsoo.ru/ff0a96
TOKa b2
DNEKTPUYSCKUMN
TOK B ﬁ CTAIIAX bubnmnoreka [JOK
38 ’ https://m.edsoo.ru/ff0a98
KUIKOCTAX U 38
raszax —
DnekTpuyeckas
39 LIemb U €8
COCTaBHBIC YaCTH
Cuna ToKa. bu6mmorexa [IOK
40 EauHune! cuiisl https://m.edsoo.ru/ff0a8b
TOKa. AMIIEPMETD dé
Jlaboparopuast
pabora "CoOopka
AIIEKTPUUECKOU
- EI bu6mmoreka [IOK
41 https://m.edsoo.ru/ff0aaa
WU3MEPEHHUE CHUIIbI 58
TOKa B €€ _
pa3IMYHBIX

y4yacTkax"



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

DneKTpruYecKoe

HarpsDKEHUE. bubnmoreka [JOK
42 Enunauis: 1 https://m.edsoo.ru/ff0a%e
HAIPSKEHMS. 14
BosbTmeTp
JlaGopaTopHas
paborta
H?:{E:};Ziﬁi Ha bubmuoreka [JOK
43 1 https://m.edsoo.ru/ff0aad
pa3IMYHBIX le
ydacTkax T
BJIEKTPUYECKON
menu"
CornpoTuBieHue
MIPOBOJIHHKA. bu6mmoreka [JOK
44 VY nenbHOE 1 https://m.edsoo.ru/ff0aa7
COTPOTHUBJICHUE 38
BEILIECTBA
Ypoxk-
HCCIIeI0BaHUE
"3aBUCHMOCTh
ANEKTPUUYECKOTO
COINPOTUBIICHUS bub6nuorexa [IOK
45 IIPOBOJHMKA OT 1 https://m.edsoo.ru/ff0aa7
€ro JUIMHBI, 38
TIJIOIIA TN
MOTICPEYHOTO
CEUYCHHS U
Marepuana"
3aBHCUMOCTD
CHJIBI TOKA OT bu6mmorekxa [IOK
46 HaIpsHKEHUS. 1 https://m.edsoo.ru/ff0aad
3akon Oma st 4a
ydacTka [nenu
JIaGoparopHas
paborta
e Busmorsa 101
47 https://m.edsoo.ru/ff0aa0
MIPOBOJHUKA TIPU Ae
ITOMOIIH
ammepMeTpa u
BOJIbTMETpA"
Pemrenue 3amau
;{;Kgl; ?/([;:SZ};Z bubmuorexa [JOK
48 1 https://m.edsoo.ru/ffOaaf
Pa3IMYHOTO 8a
COCTMHECHHUS

IIPOBOJTHUKOB



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a

49

50

IlocnemoBateabHO

€ COEeIMHEHUS 1
MIPOBOIHUKOB
[TapannensHoe
COCIUHCHHE 1
MIPOBOTHUKOB

o1

PaGora n

MOIIHOCTb
AIEKTPUIECKOTO 1
TOKa. 3aKOH
Jxoynsa-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0abl
24

52

JlaGopaTopHas

pabora

"OnpeneneHue

paboThI U 1
MOIIHOCTH
ANEKTPUIECKOTO

TOKa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3
e0

53

DNEeKTpUYECcKue

(2112871

noTpeOuTeNnu
BJIEKTPUYECKON 1
SHEPIUH B OBITY.
Kopotkoe

3aMbIKaHHe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab6
60

54

55

[Toxroroska k
KOHTPOJIBHON
paborte 1o Teme
"DnexTpuieckue
3apsbl.
3apspKeHHbIE Tea 1
U UX
B3aUMO/ICHCTBUSI.
[TocTrosauHBII
AIIEKTPUYECKHI
TOK"

KoHntponbHas
pabota o Teme
"DeKTpUYecKre
3apsbl.
3apshKeHHbBIE Tena
U uX
B3aHUMOJICHCTBHA.
[TocTossHHBII
BJIEKTPUYECKUI

TOK

bu6mmoreka [IOK
https://m.edsoo.ru/ffOabd
2c

bu6mmorexa [IOK
https://m.edsoo.ru/ffOabe
a8

56

IlocTostHHBIE
MAarHuThbl, UX



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

57

B3aHMOJICHCTBHE
Ypok-
HCCIIeIOBaHNE
"U3ydenue noneu
IIOCTOSTHHBIX
MaraHuToB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3
do

58

MarsuTHoOeE T10JI€.
MarsuTHoe I10JIe
3eMJIn U ero
3HAYEHHE IS
JKM3HH Ha 3eMiIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0acO
ba

59

60

OmneIT Opcrena.
MarauTHoe I10JIe
3JIEKTPUYECKOTO
TOKa. MarautHoe
T10JI€ KaTYILKH C
TOKOM

IIpumeHeHue
3JIEKTPOMAarHuTOB
B TEXHHUKE.
JlaGopaTopHas
paborta
"N3y4yenue
JNENCTBUSA
MarHUTHOTO TOJIS
Ha IPOBOJIHUK C
TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ffO0acl
d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac?
4a

61

DNeKTpoABUTATEN
b IIOCTOSIHHOT'O
TOKa.
Hcnonb3oBaHue
3JIEKTPOJIBUTATEN
el B TEeXHUYECKUX
YCTPOWCTBAaxX U Ha
TPaHCIOPTE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac8
6¢C

62

OmnbiTel @apanes.
SABnenue
AJIEKTPOMAarHuTHO
1 MHIYKIUU.
IIpaBuio JleHua.

63

DNeKTporeHepaTo
p. CriocoOb1
IIOJIyYEHUS
BIEKTPUYECKON
SHEPTHUH.
DIJIEKTPOCTAaHIIUH
Ha
BO300HOBJIIEMBIX



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

HMCTOYHHKAX
SHEPTUU

64

IloaroroBka x
KOHTPOJIbHOM
pabote mo Teme
"DnexkTpuuecKue
Y MarHUTHBIE
SIBIICHUS "

65

KonTposnbnas
pabota 1o Teme
"DyeKTpuUecKre
Y MarHUTHBIC
SIBJICHUS "

bubmuoreka [JOK
https://m.edsoo.ru/ffO0acb
14

66

PesepBHbIil ypok.
Pabora ¢
TEKCTAMH 110 TEME
"TennoBele
SABJICHHA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc
5e

67

68

PesepBHbIii ypok.
Pabota ¢
TEKCTaMU 110 TEME
"[MocTostHHBII
ANIEKTPUYECKHUI
TOK"

PesepBHBIii ypOK.
Pabora ¢
TEKCTaMM 110 TEME
"MarauTHble
SABJICHHS"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOacd
c6

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

10.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

N KoaundecTBo uacoB DJIeKTPOHHbIE
o
1/ Tema ypoxka Kontpoas  IIpakTuu uugposbie
- Bcero HbIE ecKue oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypchl
Mexauunueckoe
1 JIBIDKCHUE. 1
MarepuanpHasi TOUKa
CucreMa oTcueTa.
OTHOCUTENBHOCTh Bubmmorexa HOK
2 1 https://m.edsoo.ru/ff0ad
MEXAHUYECKOTO 474
JBUKEHUSA -
PaBHOMepHOE bubmmoreka [JOK
3 MPSMOJIMHEHHOE 1 https://m.edsoo.ru/ffOad
JIBUOKCHUE 19a
HepasHomepHoe
NPSAMOJIMHEHHOE
4 1
newkenue. Cpenusisa u
MTHOBEHHAsI CKOPOCTh
[IpssmonuHeiHOE bubmmoreka [JOK
5) PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ffOad
JBIDKEHUE. Y CKOpeHHe 8d4
CxkopocTb
MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO 1
neuxenus. ['padux
CKOPOCTH
JlabopaTopHas pabota
"Onpenenenue
CK(fJ éHHHﬂ TeJa Ipu brbmiorexa LIOK
7 YEKop p 1 1 https://m.edsoo.ru/ff0ad
PaBHOYCKOPEHHOM b18
JIBMOKCHUH T10 T
HaAKJIOHHOM MI0CKOCTH"
CB0o0OOHOE TTaieHne
8 1
Ten1. OneITe ['annies
PaBHOMepHOE
BIDKEHUE 10
f)[K HoctH. [lepron n bubmorexa LJOK
9 pyx - 1P 1 https://m.edsoo.ru/ffOae
4acToTa oOparieHus. 176
JIuneiinas u yriaoBas -
CKOPOCTH
10 LentpocTpemurenbHoe 1
YCKOpEHHUE
IepBiii 3aK0H bubmuorexa [{OK
11 P 1 https://m.edsoo.ru/ffOae
Hprotona. BekTop cuiibl 612
Bropoii 3akon bu6muoreka [IOK
12 HreroTona. 1 https://m.edsoo.ru/ffOae

PaBHOelicTBYIOIIAS

12a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a

CHhJia

Tpernii 3aK0H

bubnunorexa LIOK

13 HeroTona. https://m.edsoo.ru/ffOae
Cynepno3unus cui 982
Pemenue 3amau Ha bubnuorexa [IOK
14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ffOae
HrroTrona b6c
Cuna ynpyroctu. 3aKoH Bubmorexa LOK
15 ' https://m.edsoo.ru/ff0aec
I'yka
a2
16 Pemenue 3agau no reme
«Cuia yrnpyroctu»
JIaboparopHas pabota bubnnorexa [JOK
17 «Omnpenenenue https://m.edsoo.ru/ff0aee
AKECTKOCTHU MPYKUHBI» 28
bubmuoreka [{OK
18 Cuna tpeHus https://m.edsoo.ru/ff0af7
38
Pemenue 3anay no teme Bubmorexa LOK
19 https://m.edsoo.ru/ff0afa
«Cuia TpeHus» 26
JIab 0
" Oanog ;Zzg EE:; pabota bubnuoreka [IOK
20 p https://m.edsoo.ru/ff0af8
ko3¢ duLreHTa TPEHUS be
CKOJIbXeHUs" _
Pemrenue 3agau o reme
"3aKOoHBI HI)II[OTOHa bubmiorexa LJOK
21 . https://m.edsoo.ru/ff0afb
Cuna ynpyroctu. Cuna 8e
TpeHus" T
Cuna ec 3aK0
22 P ) https://m.edsoo.ru/ff0af0
Yckopenue cBOOOTHOTO 44
MaJICHUs _
VYpoxk-koHpepeHus
"JIBrKEeHHE Te BOKPYT
23 IPaBUTALlMOHHOIO
nentpa (ConHeuHas
cucrema). ['anaktukun"
Pemrenue 3agad mo reMe but6mmoreka [IOK
24 "Cuna TS)KeCTU U 3aKOH https://m.edsoo.ru/ff0af5
BCEMUPHOTO TSATOTCHHS" 8
[IepBas kocMHuueckas bu6muoreka [IOK
25 ckopocTh. HeBecomocTh https://m.edsoo.ru/ff0af3
U TIeperpy3Ku 3c
PaBHOBecue
MaTepHaIbHON TOUKH.
AOGcooTHO TBEPIOE bubnuoreka [JOK
26 teno. PaBHoBecue https://m.edsoo.ru/ffOafe

TBEPJIOTO TENA C
3aKpEIUIEHHONW OCBIO
BpAILICHUS

36



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

MowmeHnT cuinsl. Llentp

27
TSDKECTH
Pemenue 3amgad mo reme bubnuorexa [IOK
28 "MowmeHTt cuibl. LlenTp https://m.edsoo.ru/ff0b0
TsKecTH" 2b4
IToaroroBka x
KOHTPOJILHOHM paboTe 1o bubnuoreka [JOK
29 Teme "MexaHudeckoe https://m.edsoo.ru/ff0b0
JIBHKCHHE. 408
BsaumogeiictBue Ten"
Kontposbhas pabota mo
Teme I'?MexaHI/II‘)-IeCKOC Bubmorexa LOK
30 https://m.edsoo.ru/ff0b0
JBIKEHUE. 6eC
B3aumopeiictBue Ten" T
HNmnynbc Tena.
Nmnynbe cuibl. 3aKkoH Bu6mmoteka [JOK
31 COXPaHEHHUS UMITYJIbCA. https://m.edsoo.ru/ff0b0
Yupyroe u Heynpyroe 7fa
B3aUMOJICHCTBHE
Pemenue 3amgad mo reme bubnuoreka [{OK
32 "3aK0H COXpaHEHUS https://m.edsoo.ru/ff0b0
uMmIyibca' 96¢
Ypok-koHpepeHIus
33 "PeakTHBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"
Mexanuueckasi pabota Bubmrorexa LIOK
34 https://m.edsoo.ru/ffob0
Y MOIITHOCTH a84
PaGora cuibl TsDKeCTH, bu6nmorexa LIOK
35 CWJIBI YIIPYTOCTH U https://m.edsoo.ru/ff0b0
CHJIBI TPEHHUS db8
Pemenwne 3anaq no
temam "HmMmysibe.
36 3aKOH COXpaHEHUS
umnynsca", "Pabota
cun"
CBs13b DHEpPIUM U
37 paboTHI.
IToreHumansHas
SHEPTHUs
Kunernueckas sueprusi. bubmmnorexa [JOK
38 Teopema o https://m.edsoo.ru/ff0b0
KUHETHUYECKON SHEPTUU c32
39 3aKOH COXpaHEHUS
SHEPTUU B MEXaHUKE
Pemrenue 3agad mo
temaMm "KuHeTrndeckas bubnunoreka LIOK
40 Y TIOTEHIMATbHAS https://m.edsoo.ru/ffObl

sHeprun", "3akoH
COXpaHEHUs dHeprun"

2fe



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe
nBxenrne. OCHOBHBIE
XapaKTePUCTHKU
KonebaHuii

bu6nmmoreka [IOK
https://m.edsoo.ru/ffObl
858

42

43

44

Matematuyeckuii u
MPY>KUHHBIA MAaITHUKHU

[IpeBpamienue 3aepruu
MIPU MEXaHUYIECKUX
KOJICOaHMAX
3aTyxaroiue
KoJe0aHusl.
Brinyxiennbie
Kxonebanus. Pe3onanc

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb2
0f0

45

46

47

Perenue 3agay nmo reme
«MexaHuueckue
KOoJIcOaHUA»

JlaboparopHast pabota
«OmnpeeneHne 4acToThl
¥ Tiepruoia KojeOaHui
PY>KHHHOTO
MasiTHHUKa»

JlaboparopHast pabota
«IIpoBepka
HE3aBHUCHMOCTH
nepuoja konebanui
rpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffObl
97a

bubmuoreka [{OK
https://m.edsoo.ru/ffObl
aec

bubmmoteka IIOK
https://m.edsoo.ru/ffObl
97a

48

MexanndecKre BOJIHEI.
CBoiicTBa
MEXaHUYECKUX BOJIH.
[IpononbHBIE N
MONEPEYHbIE BOJIHBI

bubnmorexa LIOK
https://m.edsoo.ru/ffOb2
1fe

49

JInmvHa BOJIHBI U
CKOPOCTB €€
pacrpoCTpaHEHHUS.
MexanndecKre BOJIHEI B
TBEPIOM TeEIIE,
CEeMCMUYECKUE BOJHBI

50

51

3Byk. Pacnipoctpanenue
U OTpaXCHHE 3ByKa

I'poMKoOCTB 3ByKa 1
BBICOTA TOHA.
AKyCcTHYECKUI
pe30HaHC

52

VYpoxk-koHpepeHuus
"VbTpa3ByK u
nH(Pa3BYK B IPUPOAC U
TeXHUKe"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2
3ca

53

Pemrenue 3agad mo reme
"MexaHnYeCKHUE
KOJIeOaHUA U BOJIHEI"



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b23ca

54

Iloaroroska k

KOHTPOJIBbHON paboTe 1o

Teme "3aKOHBI
COXpaHEHHS.
MexaHn4uecKne
KosieOaHus U BOJHEI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b2
5f0

55

KonTponbnas pabota no

Teme "3aKOHBI
COXpaHEHHS.
MexaHn4decKne
KoyieOaHus U BOJHEI"

56

57

9JI€KTpOMaFHI/ITH06
II0JIC.
BHeKTPOMaFHI/ITHHC
BOJIHbI

CaoiicTBa
3JIEKTPOMArHUTHBIX
BOJIH

bubnunoreka LIOK
https://m.edsoo.ru/ff0b2
abe

58

Ypok-koH(hepeHus
"[MIkana
3JIEKTPOMArHUTHBIX
BoiaH. Mcrmonp3oBanne
3JIEKTPOMArHUTHBIX
BOJTH JITSI COTOBOM
cBsa3n"

bubnuoreka [{OK
https://m.edsoo.ru/ffOb2f
eb

59

Ypoxk-uccienoBanue
"N3y4yeHne cBONCTB

IJIEKTPOMAarHUTHBIX

BOJIH C IOMOIIIbIO

MOOMIIBHOTO TenedoHa"

bubmmoteka IIOK
https://m.edsoo.ru/ff0b2
cée

60

Pemenue 3amau Ha

OMpECaACIICHUC YaCTOThI U

JUTUHBI
3JIEKTPOMATrHUTHOMN
BOJIHBI

61

DneKTpoMarHuTHas
MPUPOJIa CBETA.
CxopocTs cBera.
BomHOBEIE cBOliCTBA
CBeTa

bubnunorexa LIOK
https://m.edsoo.ru/ffOb3
1d0

62

JlydeBas mMojienb cBETA.
Hcrounuku cBera.
[IpssMmonuHeitHOE
pacrpocTpaHeHue
cBeTa. 3aTMEHHUS
Connua u Jlynsl

bubnunotexa LIOK
https://m.edsoo.ru/ffOb3
658

63

3aKOH OTpaXEHUS
CBeTa. 3epKaia.
Pemenue 3anau Ha
MIPUMEHEHHE 3aKOHA
OTpakKCHHS CBETa

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3
8c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

IIpenomiieHue ceera.

bubnunoteka LIOK

64 3aKoH TpeIOMIICHUS https://m.edsoo.ru/ffOb3
cBeTa aea
[TonHoe BHYTpEeHHEE
s e B 10K
65 https://m.edsoo.ru/ffOb3
MTOJTHOTO BHYTPEHHETO C5e
OTpaKCHHUS B
ONTHYECKUX CBETOBOJIAX
JlaGopaTopHas pabota
"UccnenoBanue
3aBUCUMOCTH yIJia
66 MIPEIIOMIICHUS
CBETOBOTO JIy4a OT yriia
MaJCHHSI Ha TPaHUTIE
"Bo3yx-cTekno""
Hcnons3oBanue
MIOJIHOTO BHYTPCHHETO
67 OTPaKCHHUS: CBETOBO/IBI,
ONITUKOBOJIOKOHHAS
CBSI3b
JInuzel. OnTHyeckas Bubmrorexa LIOK
68 https://m.edsoo.ru/ffOb3f
CuJIa JIMH3BI 2
Moctpoene bubnuoreka [{OK
69 . https://m.edsoo.ru/ff0b4
M300pakeHUH B JIMH3aX 442
Onrudeckasi cucreMa BuGmorexa LIOK
70 (oroanmapara, https://m.edsoo.ru/ff0cO
MHUKPOCKOIIa U a7e
TeJIeCKoma
JlabopaTopHas pabota
"Onpenenenune bubnnorexa [JOK
71 (OKYCHOTO pacCTOSIHUS https://m.edsoo.ru/ffOb4
M ONTHYECKOU CHIIBI 206
cobupatomei TUH3HI"
I'na3 xak onruyeckas Brbmrorexa [IOK
72 https://m.edsoo.ru/ffOb4
cucremMa. 3peHue 684
Pemenue 3anau Ha
temsl "[locTpoenue
73 n300pakeHus B
mmH3ax", "OnTnaeckas
cuia JuH3"
Paznoxxenue 6emnoro
cBeTa B CIEeKTp. OMbITHI bubmuorexa [{OK
74 Hrrotona. Crnoxenue https://m.edsoo.ru/ffOcOf
CIIEKTPaIbHBIX [[BETOB. 4c
Jucnepcus ceera
75 Ypok-IpaKkTUKyM bubnmoreka [JOK

"Pasnoxxenue 0e1oro

https://m.edsoo.ru/ffOcO



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

CBETa B CIIEKTP U
BOCHPHSTHE I[BETA
MIPEIMETOB TIPU UX
HaOII0JICHUN Yepe3
1[BETOBbIE (HUIBTPHI"

BonHoBrIe cBOMCTBA
CBeTa: AUCIIEpPCHs,

76
uHTepepeHIus u
mudpakIms
Omnertel Pe3epdopna u bubnnorexa [JOK
77 IJIaHEeTapHas MOJEIb https://m.edsoo.ru/ffOcl
atomMa 2a8
[Tocrynatel bopa.
78
Mogens aroma bopa
Ucnyckanue u
bubnunoreka LIOK
79 HOTIIOIEHIE CBETa https://m.edsoo.ru/ff0cl
aroMoM. KBaHTbI. 4dc
JIunenyaTsle CIIEKTPHI -
JIluneituarsie cre .
YH;IK{/I; ;II:ITHKH KIpHl bubnuoreka [IOK
80 " p P M https://m.edsoo.ru/ff0cl
HabGrotenne ciekTpoB 550
HCITyCKaHUs" T
PaanoakTuBHOCTH U €€ Bubmrorexa LIOK
81 https://m.edsoo.ru/ffOcl
BH/JIBI 672
CrtpoeHre aTOMHOTO bubmuoteka [IOK
82 anpa. Hyknonnas https://m.edsoo.ru/ff0cl
MOJIEJIb AaTOMHOTO siApa 8ac
bubnmorexa LIOK
83 PapmoaxTuBHbie https://m.edsoo.ru/ffOcl
npeBpaiieHus. 130Tonsl 14
Pemenune 3amaq mo bubmmoteka IIOK
84 Teme: "PaguoakTuBHbBIC https://m.edsoo.ru/ff0cl
npespanieHus" b4a
85 [Iepnon nmonypacnana
aATOMHBIX SI7IEp
Ypok-koH(pepeHus
"Ppa)II/IoaK"l("ll)/IBFI)-IBIg bubmorexa LJOK
86 https://m.edsoo.ru/ffOc2
W3IIy4eHUs B IPUPO/IE, 196
MeIUIHE, TeXHUKe" -
SnepHble peakuuu.
bubnunorexa LIOK
87 3aKOHEI COXpaHeHHA https://m.edsoo.ru/ffOcl
3apsJ10BOTO U 58
MacCOBOI'O YHUCEN -
DHeprus CBs3u bu6muoreka [IOK
88 aTOMHBIX sifiep. CBs3b https://m.edsoo.ru/ff0cl
MAacCChl ¥ DHEPTUH d7a
89 Pemrenue 3agad mo reme
" nepHble peakun"
90 Peakuuu cunTesa u bubmuorexa [{OK



https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0c1a14
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91

JEJICHUS SIAeP.
WcTounuku sHEprun
ConHua u 386311
VYpoxk-koHpepeHuus
"SAnepHas sHEpreTUKa.
HeicTBus
PpaOaKTUBHBIX
W3JIyYEHHI Ha )KUBbIC
OpraHu3Mbl"

https://m.edsoo.ru/ffOcl
€88

92

93

IToaroroBka x

KOHTPOJILHOHM paboTe 1o

TeMe
"DJIeKTPOMarHUTHOE
Toue.
DNeKTpOMarHuTHHIC
BOJIHBI. KBaHTOBBIE
sIBJICHUS "

KonTponbnas padota no

TEME
"DJIeKTPOMarHuTHOE
IoJIe.
DJIEKTPOMAarHuTHbHIC
BoJHEI. KBaHTOBBIC
SABJICHHS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2
23e

94

95

IToBTOpEHME,
o0o0menue. Pemenue
3a/1a4 110 TeMe

"Bzaumoneiicteue ten"

[ToBTOpEHME,
0000mmenune. Pemnrenne
pacYeTHBIX U

KauCCTBCHHBIX 3aJ1a4 I10

teme "TerioBbie
npoiecco”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2
45a

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2
572

96

97

IToBTOpEHME,
o0o0menue. Pemenue
pacueTHBIX U

Kau4C€CTBCHHBIX 3aJa4 I10

teme "KIIJI TerioBbIx
nsurareineit"

[ToBTOpEHME,
0000mmenune. Penrenne
pacYeTHBIX U

KauC€CTBCHHBIX 3a1a4 I10

teme "KITJ]
ANEKTPOYCTaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2
az22

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2
b30

98

[ToBTOpEHME,
0000menue. Pemenue
3a7a4 110 TEME
"CBeToBBIC sABJICHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2
€52

99

IToBTOpEHME,

bubnunoreka LIOK



https://m.edsoo.ru/ff0c1e88
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0000menue. Pabora ¢ https://m.edsoo.ru/ff0c2
TEKCTaMH T10 TeME déa

"3aKOHBI COXpPAHEHUS B
MexaHuke"

[ToBTOpEHME,
00006menue. Pabora ¢
TEKCTAMH 110 TEME
"KonebaHus 1 BOIHBI"

bubnunorexa LIOK
1 https://m.edsoo.ru/ffOc2
€82

100

[ToBTOpEHME,
0000611eHne. Padbora ¢
TEKCTaMH 10 TEME
"CBeToBBIC ABJICHUS"

but6mmoreka [IOK
1 https://m.edsoo.ru/ffOc3
044

101

IToBTOpEHME,
0000menue. Pabora ¢
102 TEKCTAMH 110 TEME 1
"KBanToBas u snepHas
¢buszuka"

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102 3 16

NEPEYEHDb (KOAUP®UKATOP) PACIIPEAEJEHHBIX ITO KJIACCAM MNPOBEPSEMbBIX
TPEBOBAHUM K PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
MNPOTPAMMBbBI OCHOBHOTI'O OBHIET'O OBPA3OBAHUSA U DJIEMEHTOB COAEP)KAHUSA IO
DOU3UKE

B (denepanbHbIX 1 perHOHANBHBIX MPOLEAYPAX OLCHKU KauecTBa 00pa30BaHMs UCIIONIB3YETCs IEPEUCHb
(xomudukaTop) pacupeaeIeHHBIX 0 KjaccaM MPOBEPsSEMBbIX TPEOOBaHUN K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa30BaHus U 3JICMEHTOB COJCpXKaHUsI 110 (pu3uKe.

7 KJIACC

IIpoBepsiemMble IpeAMETHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOII 00pa30BaTeJIbHOI NPOrPaMMBbI

Kon [MpoBepsiemMble MpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTebHON

MPOBEPSEMOT0 | IPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHUS

pe3ynbTaTa

1.1 MCIIOJIb30BaTh N3yUCHHBIE TIOHITHS

1.2 pazanyaTh SBICHUS 10 OIMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIMX JJAHHOE (DPU3UYECKOE SIBICHHUE

1.3 pacro3HaBaTh MPOSBICHUE N3YUYCHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOLIEM MHUpPE, B TOM

yrciue Gu3ndeckre sIBICHUs B IPUPOJIE, IPU 3TOM MEPEBOIUTH NPAKTHUECKYIO 337a4y B
y4eOHYI0, BBIJIEISTH CYyNIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SIBICHHUH

1.4 OIMCHIBATh U3YUEHHBIC CBOWCTBA TEJ M (pU3NYecKUe SIBICHHS, UCIIONb3Ys (GU3UIECKUE
BEJIMYMHBL, TIPH ONMUCAHUH PABIIIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONIb3YEMbIX
BEJIMYMH, UX 0003HAUCHHS U SJMHULBI PU3UUECKUX BETUUNH, HAXOIUTH HOPMYIIbI,
CBSI3BIBAIONIHE JAHHYIO (PU3UUECKYIO BEIMUYHMHY C IPYTHMU BEITMYUHAMH, CTPOUTH TpaduKu
M3yYEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEIUIUH

15 XapaKTCpU30BaTh CBOMCTBa TECII, (1)I/ISI/I‘JCCKI/IC SIBJICHUA U MPOLECCCHI, UCTIOJIb3YS N3YUCHHBIC
3aKOHBI, IIPH 3TOM JaBaThb CJIOBECHYIO q)OpMYHI/IPOBKy 3aKOHa M 3aITMChIBATh €TI0
MAaTEMATHYCCKOC BBIPAKCHUC

1.6 OOBSACHATH (PU3UYECKUE SBICHUS, TIPOIIECCHl U CBOMCTBA TEII, B TOM YHCIIC U B KOHTEKCTE
CUTYaIUi MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BISBIIATh MPUINHHO-CIICICTBCHHBIC
CBSI3U, CTPOUTH O0BSICHEHHE U3 | — 2 TOTHYECKUX IIAroB ¢ OTIOPOH Ha 1—2 M3YYEHHBIX
CBOWCTBA (HU3NIECKUX SBJICHUH, (PU3NYECKUX 3aKOHA I 3aKOHOMEPHOCTH

1.7 pelaTs pacyeTHbIe 3a1a4d B 1 — 2 AeHCTBHSA, HCIIOIB3YS 3aKOHBI U (JOPMYJIBL,
CBSI3bIBAIONINE (PU3UUECKUE BETMYMHBL: HA OCHOBE aHAN3a YCIOBHSA 3a7aull 3allMChIBATh
KpaTKO€ YCJIOBHE, IOJCTABISITh (PU3NUECKUE BETUUUHBI B (POPMYIIbI U IPOBOAUTH PACUETBhI,



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
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HaXOJIUTh CIIPABOYHEIC TAHHBIC, HEOOXOAMMBIC IS PEIICHMS 3a1a4, OIICHUBATh
PEATMCTUYHOCTD MOJYYSHHON (PU3NIECKON BEITMYUHBI

1.8

pacro3HaBaTh IpoOIeMbl, KOTOPbIe MOKHO PEIIUTH MPH TOMOIIH (PHU3NIECKIX METOIOB, B
OTIMCaHWH MCCIIeIOBAHMS BBICIISTH MPOBEPSEMOE IPEATIOI0KEeHHE (TUIIOTE3Y), Pa3Indyarh
Y MHTEPIPETUPOBATH IMOTYYCHHBINA PE3YyJIbTaT, HAXOIUTH OIIMOKU B XOJI€ OIBITA, JCNIaTh
BBIBOJIBI IO €T0 pe3yibTaTaM

1.9

TIPOBOJIUTH OTIBITHI IO HAOIIOACHUIO (PM3UUECKUX SBJICHUN WIH (PU3UMUECKUX CBOICTB TEI:
(hopMyTUpPOBaATH MPOBEPSEMBIE TIPEATIOI0KEHHSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyIOBaHUS, 3aIMCHIBATh X0 OIBITA U (JOPMYIIHMPOBATH BBIBOIBI

1.10

BBITIOJTHATH NMPSMBIE U3MEPEHHUS C UCTIOIB30BAHIEM aHAIOTOBBIX U HU(POBBIX MIPUOOPOB,
3aMMCHIBATh [TOKAa3aHU IPHOOPOB C YUETOM 3a1aHHON a0COMIOTHON MOTPELIHOCTH
U3MEPEHUN

1.11

MPOBOJMTH MCCIEJOBaHUE 3aBUCUMOCTH OJHOHN (pr3nYecKoil BEeIMYMHBI OT APYTOH C
HCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUH, y4aCTBOBAaTh B INIAHUPOBAHUH y4eOHOTO
HCCIIeIOBAaHNUs, COOMPATh YCTAHOBKY U BBIIIOJIHSTH U3MEPEHHS, CIIEAYsI IPEIIOKCHHOMY
TUIaHy, QUKCHPOBATH PE3YNbTAThI MOJyYCHHOW 3aBUCIMOCTH (PM3MUYECKUX BEITUUMH B BUJIC
NPEJIOKEHHBIX Ta0IHII ¥ rpaduKOB, AeTaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEAOBAHHS

1.12

MPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BETMUYHH, CIEAYs MIPEIOKCHHOMN
MHCTPYKLUH: IPU BBIIIOJTHEHUH U3MEPEHUH COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY H
BBIUMCIISITh 3HAYEHHE HCKOMOW BEITMYUHBI

1.13

co0JII0IaTh IPaBUJIa TEXHUKU 0€30IaCHOCTH MU padoTe ¢ 1ab0paTOPHBIM 000PYAOBaHHEM

1.14

YKa3bIBaTh IPUHLUIIBI 1EHCTBUS TPUOOPOB M TEXHUUECKUX YCTPONUCTB, XapaKTepH30BaTh
NPUHIMITEL ACHCTBHUSI U3yYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOLIBIO X
OTIMCaHMs, UCTIOJIB3Ysl 3HAHHS O CBOWCTBAX (PM3MUYECKHUX SBJICHUH M HEOOXOUMEBIC
¢du3nuecKue 3aK0Hbl U 3aKOHOMEPHOCTH

1.15

MPUBOIUTH MPUMEPHI (HAXOIUTH HH(POPMAIIHIO O IPUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHMsI (PU3UUECKUX 3HAHUN B TIOBCEIHEBHOM JXU3HHU JJIsi 00CCIICUEHUS
0e30macHOCTH MpH 00paIeHUH ¢ TPUOOPaMH U TEXHUIECKUMH YCTPOHUCTBAMU, COXPAaHEHHUS
3JI0POBBsI U COOJTIOICHHSI HOPM 9KOJIOTMYECKOTO ITOBEACHUSI B OKPY’KaIOIIeH cpefie

1.16

OCYHICCTBIIATH 0T60p HCTOYHHUKOB I/IHCI)OpMaI_II/II/I B CCTHU I/IHTepHeT B COOTBCTCTBHHU C
3aJaHHbIM ITOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE UMCIOIINXCA 3HAHUM U IMIyTEM CPAaBHCHHA
Ppa3INYHbIX UCTOYHUKOB BBIACIATH I/IH(l)OpMaIH/IIO, KOTOpas ABJIACTCA HpOTI/IBOpe‘{HBOﬁ WnIn
MOKET OBITh HeHOCTOBepHOﬁ

1.17

MCIIOJIb30BaTh IPU BBIIIOJIHEHUH y4eOHBIX 3aJaHUH HayYHONOMYJISIPHYIO JINTEPaTypy
(U3NYECKOr0 COAEPIKaHMsI, CIIPABOYHbIE MaTepPHANbI, pecypchl ceTd HTepHeT, BIaleTh
npreMaMy KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHust MHPOPMALIMK U3 OJHON 3HAKOBOH
CHCTEMBI B IPYTYIO

1.18

€03/1aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIC U YCTHBIE COOOIIEHMS Ha OCHOBE 2 — 3
HMCTOYHUKOB MH(OPMAITUU (PU3UUESCKOTO COACPKAHUS, B TOM YKCIIE MyOIMYHO Je/IaTh
KpaTKHe COOOIICHHS 0 Pe3yIbTaTax MPOSKTOB WIH yU4eOHBIX UCCIIEOBAaHUH, IPH TOM
rPaMOTHO MCIIOJIB30BaTh U3yUSHHBIN MOHATHIHBIN anmapar Kypca (PU3UKH, COITPOBOXKIIATh
BBICTYIUJIEHHE MPE3EHTalleN

1.19

IIPH BBITIOJIHEHUN YYEOHBIX IPOCKTOB U UCCIIEAOBAaHUHN pacpeaesaTh 00s3aHHOCTH B
TpynIe B COOTBETCTBUM C IIOCTABJIEHHBIMH 3a1a4aMHU, CJIIEIUTh 3a BBIIIOJIHEHHUEM IIaHA
JIEHCTBUIMA, aZIcKBAaTHO OIICHWBATh COOCTBEHHBIA BKJIAJl B ACSATEIHHOCTD TPYIIIIHI,
BBICTpaUBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUThIBas MHEHUE OKPY KAIOIIUX

HpOBepﬂeMble 3JEMEHTHBI COACPKaAHUA

Kon pazgena

KO}_I QJICMCHTAa | HpOBepﬂGMBIe OJICMCHTBI COACPIKAHUA

1

OU3NKA U EE POJIb B ITO3HAHNMU OKPYXXKAIOIIET'O MUPA

1.1 ®dusuka — HayKa o npupoje. Asnenus npuposl. Duzndeckue sIBJICHUS:
MeXaHWYeCKHe, TEIUIOBBIC, DJICKTPUUYECKIE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC

1.2 ®dusnveckrie BeaMunHbL. M3mepenne pusndeckux BenuunH, Ousnueckue
pubopsl. [lorpemuocTs n3Mepennii. MexxyHapoaHas CHCTeMa SIUHUIT




1.3

EcTecTBeHHO-HAYYHBIN METO/I IO3HAHUS: HAOIIOICHUE, TOCTAHOBKA
HAy4YHOTO BOTPOCA, BBIIBIXKCHHUE THITOTE3, SKCIICPUMEHT 110 IPOBEPKE
TUIOTE3, 00BICHEHHE HAOJII0AaEMOT0 SIBICHMS

14

Ornmcanne GU3NICCKUX SIBICHUH C TIOMOIIBI0 MOJCIICH

1.5

[Ipaktuueckue pabotel: M3mepenue pacctosHuid. M3mepenue odbema
JKUAKOCTH M TBepaoro tena. OnpeneneHue pa3MepoB MalbIX TeEll.
W3mepeHne TemMriepaTypbl IPH MOMOILH KUIKOCTHOIO TEPMOMETpaA U
JaTyiKa TeMIEpaTypsl

ITEPBOHAYAJIBHBIE CBEJIEHIA O CTPOEHNU BEILIECTBA

2.1

CTpOCHI/IC BCIICCTBA: aTOMBI U MOJICKYJIbI, UX pPa3MEphI. OHI)ITI)I,
JOKa3bIBAOINE NUCKPETHOC CTPOCHUEC BEIICCTBA

2.2

JIBmwkeHne gactuil BemecTBa. CBsI3b CKOPOCTH ABMKEHUS TACTHII C
TeMIieparypoii. bpoyHoBckoe nBmkeHue, 1udy3us

2.3

B3anmoneiicTBrUE YacTHIl BEMIECTBA: MPUTSHKEHUE U OTTAIKWBAHUE

2.4

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, )KUAKOCTEH U
TBEPABIX (KpUCTAJUINIECKUX ) Te. B3anMocBs3b Mexxay cBoicTBaMU
BEIIECTB B Pa3HBIX arperaTHhIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHHEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSHHA BOJIBI

2.6

[IpakTrueckne padotsr: OlieHKa AHaMETpa aTOMa METOIOM PSIOB (C
UCTIONb30BaHueM (oTorpaduii). ONbITH 10 HAOTIOACHUIO TEIUIOBOTO
pacurpenus Ta3oB. ONBITHI 10 OOHAPYKEHHUIO JCHCTBHSI CHIT
MOJICKYJISIPHOTO IPUTSHKESHHS

JABVWXEHUE 1

B3AMMOJIEMCTBUE TEJI

3.1

Mexannyeckoe ABkeHHe. PaBHOMepHOe U HepaBHOMEPHOE ABMKEHUE

3.2

Cxopocts. CpeHsisi CKOPOCTh TP HEPaBHOMEPHOM ABMKeHUH. Pacuer
MYTH U BPEMEHH JIBHXKCHUS

3.3

SBnenue unepuuu. 3aKoH UHEpUUU. B3anmonelcTBre Tel Kak MpUYUHA
M3MEHEHHS] CKOPOCTH JBIKCHMSI Tell. Macca Kak Mepa HHEPTHOCTH TeJia

3.4

[TnotHOCTH BemecTBa. CBSA3b IUIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYJT B
eIMHHIE 00bEMa BEIIECTBA

3.5

Cua Kak XapPaKTCPpHUCTHUKA BSaHMOHeﬁCTBHH TCII

3.6

Cuna ynpyrocTs 1 3akoH ['yka. I3MepeHue cuiibl ¢ MOMOIIbIo
JIMHAMOMETpa

3.7

SBneHue TAroreHus u cuna TsxecTd. Cuia TSKECTU Ha IPYTUX
miaHetax. Bec tema. HeBecoMmocTh

3.8

Cuna tpenus. TpeHue cKoIkKeHNs U TpeHHe MoKos. TpeHue B mpupojae u
TEXHUKE

3.9

CrnoxeHue cul, HalpaBJIEHHBIX 110 OAHOM NpsAMoN. PaBHOAECTBYIOIAs
cuIl

3.10

[IpakTrueckne paboter Onpenenenrne CKOpoCTH PaBHOMEPHOTO
IBIDKEHUS (ITapyKa B )KUIKOCTH, MOJICITH SJIEKTPUIECKOTO aBTOMOOWIIS 1
Tak gaiee). Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHHs OpyCcKa MU
HIapHKa [0 HAKJIOHHOM Iu1ockocTy. OnpeeneHue IIOTHOCTH TBEPOoro
TCia. OHBITBI, JAEMOHCTPUPYIOHIUEC 3aBUCUMOCTDb PACTSXKCHUA
(nedopmanium) NPy>KUHBI OT MPUITOKEHHON criIbl. OIBITHI,
JIEMOHCTPHPYIOIIUE 3aBUCUMOCTh CHJIIBI TPEHUS CKOJIBXKEHHS OT Beca Tela
U XapakTepa CONPUKACAIOLINXCS IOBEPXHOCTEH

3.11

Du3nyecKue SIBJICHHS B IPUPOJIE: IPUMEPHI IBUXKEHHUS C Pa3IUYHbIMU
CKOPOCTSIMH B KUBOW M HEKUBOU MTPUPOJIE, IEHCTBHE CUIIBI TPEHUS B
PUPOJE U TEXHUKE

3.12

TexHuyecKkue yCTporucTBa: JMHAMOMETD, MOAINITHUKHI

JIABJIEHME TBEPJBIX TEJIL, )KUAKOCTEN 1 TA30B

41 Jasnenue TBepaoro tena. CiocoObl YMEHBIIICHUS ¥ YBEIIMYCHHS
JTABJICHUS

4.2 JlaBnenue ra3a. 3aBHCHMOCTH JTaBJICHHS Ta3a OT 00beMa, TEMITePaTyphI

4.3 IMepenaya naBieHus TBEPABIMU TEIAMH, KUJKOCTSIMHU M Ta3aMH. 3aKOH




ITackais. ITHeBMaTHUYeCcKe MalTHHBI

4.4

3aBUCHMOCTbH JTaBJICHUS KHUIKOCTH OT TIyOHHEI. ['mmpocTarnueckuit
napagokc. CooOmiaromuecs cocyasl. | napaBnudeckne MexaHu3Mbl

4.5

AtMmocdepa 3emin 1 atmochepHOe naBieHre. [[puanHbL CymecTBOBaHUS
BO3ayIIHON o0onouku 3emiu. OmneiT Toppuyerm. 3aBUCUMOCTh
aTMoc(epHOro AaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne atMmochepHoro nasieHus. [IpuOops! 11 u3MepeHus
aTMOC(EpPHOTO AaBJICHHUS

4.7

JeiicTBHUE KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX TEJO.
BritankuBaromas (apxuMenioBa) cuia. 3akoH Apxumena

4.8

IInaBanue Ten. Bo3nyxonnaBaHue

4.9

[IpakTrueckue paboTsl: MccmenqoBanue 3aBUCHMOCTH Beca Tella B BOJE OT
o0beMa MorpyKEeHHON B )KUJKOCTh YacTu Tena. OnpeneincHue
BBITAJIKUBAIOIEH CUIIbL, JEHCTBYIOIEH Ha TEJI0, IOIPYKEHHOE B
JKUIKOCTh. IIpoBepKa HE3aBUCUMOCTH BBITAIKUBAOILEH CUIIBL,
JIEUCTBYIOLIEH HA TEJIO B JKUJKOCTHU, OT Macchl Tena. OMbITHI,
JIEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CUIIbI, JEHCTBYIOIIECH
Ha TEJIO B XKHUJIKOCTH, OT 00beMa MOTPYKEHHOH B JKUAKOCTh YaCTH TeJa U
OT IUIOTHOCTH kUAKOCTH. KOHCTpyHupOoBaHue apeomMeTpa Wi
KOHCTPYHPOBAHUE JIOJKU U OMPEAEIIEHUE €€ TPY30I0IbEMHOCTU

4.10

OusnuecKkue SBICHUS B IPUPOJIE: BIMSHIE aTMOC(EPHOTO aBICHUS Ha
JKUBOHM OpraHu3M, IJIaBaHUe PbIO

411

TexHUYECKHE yCTPOUCTBA: COOOIIAIOIINECS COCY b, yCTPOUCTBO
BOJIOIIPOBO/1a, THAPABIMYECKUI Ipecc, MaHOMETp, OapoMeTp,
BBICOTOMEp, OPIIHEBOM HACOC, APEOMETP

5 PABOTA, MOIIHOCTbD, QHEPTUA

5.1 MexaHnndeckas paboTa

5.2 Mexannueckass MOIIIHOCTh

5.3 IIpocThie MeXaHU3MBI: pIvyar, 6J0K, HAaKJIOHHAS TIOCKOCTh. [IpaBuino
paBHOBecus pbruara 5.4 Ilpumenenue npaBuia paBHOBECHS pblyara K
010Ky

5.5 «3o10TOE MpaBuIIoy MeXxaHuku. KoapUIMeHT 1o1e3Horo AeiCTBUS
MexaHu3MOoB. [IpocThie MexaHU3MBbl B OBITY U TEXHUKE

5.6 IToreHuyanbHasi SHEPTUHU TeJla, HOAHATOr0 Haj 3emiiei

5.7 Kunernveckast sHeprus

5.8 Ilonmnas MexaHudeckas SHeprust. 3aKOH U3MEHEHHSI U COXPaHEHUs
MEXaHUYECKOU JHEPTUH

59 [Ipaktuueckue padotel: OnpeneneHue padoThl CHIIBI TPEHUS IPU
PaBHOMEPHOM JIBW)KEHHUH TeJla 110 TOPU30HTAIBHON OBEPXHOCTH.
Hccnenosanue ycnosuid paBHoBecus poryara. Mzmepenune KI1J]
HAKJIOHHOH IIocKocTH. M3ydeHune 3akoHa cOXpaHeHHS MEXaHHYECKON
SHEPTUHU

5.10 Dusnueckue SBICHUS B IPUPOAE: PhIUaru B TEJe YeJIOBeKa

511 TexHUYEeCKHE yCTPONWCTBA: phIYar, MOABWKHBIA M HETTOJIBHKHBINA OJIOKH,
HaKJIOHHAsS TNIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBITY.

8 KJIACC

IIpoBepsieMble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl

Kon IIpoBepsiembie IPeAMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON

MIPOBEPSIEMOTO MIpOTpamMMBbI OCHOBHOTO 00IIIeT0 00pa3oBaHMs

pe3ynbTaTta

1.1 HCIIOJI30BaTh NOHATHS

1.2 pas3iryaTh SIBJICHUS TI0 OTIMCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIHUX JAHHOE (DU3UYECKOE SIBICHHUE

1.3 pacno3HaBaTh MPOSBICHUE N3YUYCHHBIX (DHU3UUECKUX SBICHUH B OKPYXKAIOIIEM MUDE, B




TOM 4uciie GU3NIECKUE SIBICHUS B IPUPOJIEC, IIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICIATh CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3UICCKHIX
SIBIICHUI

1.4

OTIMCHIBATh M3YUYCHHBIE CBOMCTBA TEN U (PM3WUECKHUE SIBICHUS, UCTIONB3YS (PU3UIECKIE
BEJIMYMHBI, TIPU ONUCAHUY MTPABUIIEHO TPAKTOBATh (PU3NYECKUI CMBICIT UCIIOJIb3YEMBIX
BEJIMYWH, 0003HAYCHHS U SAUHUIBI (DU3MUYCCKUX BEIMYUH, HAXOJIUTH (DOPMYJIBI,
CBSI3BIBAIONIHNE JAHHYIO (PM3UYECKYIO BETUUHUHY C IPYTUMH BETHIHMHAMH, CTPOUTH
rpad ¥k H3y4eHHBIX 3aBUCUMOCTEN (PM3NIECKUX BEINIHH

1.5

XapaKTCpU30BaTh CBOMCTBa TCII, (I)I/ISI/I‘lCCKI/Ie SIBJICHUSA U MPOLECCChI, UCII0JIb3Y1
N3YYCHHBIC 3aKOHBI, IIPU 3TOM OaBaThb CJIOBECHYIO (I)OpMan/IpOBKy 3aKOHa M 3aIIMChIBATh
€TI0 MaTEMAaTUYCCKOEC BEIPAXKCHUEC

1.6

00BSICHATH (PU3MYECKHE MPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCIIE M B KOHTEKCTE
CUTYalUil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUIMHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX MIaroB ¢ TOMOIIEI0 12
M3yUYCHHBIX CBOMCTBA (PM3MUCCKUX SIBICHUN, PU3MUECKHX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pelaTh pacueTHbIE 3a/1aui B 2 — 3 IEHCTBHUS, HCIIOIB3YS 3aKOHBI U (JOPMYJIBL,
CBSI3bIBAIONINE (PU3UUECKUE BETUMYMHBI: HA OCHOBE aHAJN3a YCIOBHS 33/1a4H 3allUCHIBATh
KpaTKoe YCJIOBHE, BBISIBIIATH HEAOCTATOK JAHHBIX [UIS PELICHUS 3aa4u, BEIOUpPATh
3aKOHBI ¥ (HOPMYJIbI, HEOOXOAUMBIE ISl €€ PELICHUS], IPOBOJUTH PACUEThl M CPAaBHUBATH
NOJy4YeHHOE 3HaueHHEe (PU3NUECKON BETMUMHBI C H3BECTHBIMU IaHHBIMH

1.8

pacro3HaBaTh NPOOIEMbI, KOTOPbIE MOXKHO PEIINTh IPHU HOMOLIH (PU3NIECKUX METOIOB,
UCIIOJIB3Ysl OIIMCAHKUE UCCIIEIOBAHUS, BBIICIISATh IPOBEPSEMOE IPEATIONI0KEHHUE,
OIIeHHBATh NPAaBUIILHOCTH MOPSJIKA MPOBEACHUS UCCIIEIOBAHNUS, 1€1aTh BEIBOJIBI

1.9

MPOBOJMTH OIBITHI IO HAOIIOJCHUIO (PU3UUECKHUX SBICHUN MU (PU3HMYECKUX CBOMCTB
TeI: GopMyNIHUpPOBaTh IPOBEPSIEMbIE MIPETIOIOKEHHS, COOUPATh YCTAHOBKY U3
NPEJIOKEHHOr0 000PYAOBaHMS, ONUCHIBATH X0/ OIbITa U ()OPMYIHPOBATh BBHIBOABI

1.10

BBITIOJTHSATH MPSMbIE U3MEPEHHUSI C MCTIOIB30BaHIEM aHAIOTOBBIX TPUOOPOB M ATINKOB
(bU3NYECKUX BEMYMH, CPABHUBATH PE3YJILTAThl H3MEPEHHI C YIETOM 3a/1laHHON
a0COJIIOTHOH MOTPENIHOCTH

1.11

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCHMOCTH OJTHOH (PH3UYECKOIl BETUYUHEI OT IPYTOH C
WCITOJIb30BAHUEM TIPSIMBIX H3MEPEHUI: TUIAHUPOBATH HCCIICIOBAaHUE, COOMPATH
YCTaHOBKY W BBITIOJHSITH U3MEPEHUsI, CIIeys MPeIOKEHHOMY TuTaHy, (DMKCHPOBATh
pe3ynbTaThl OTYYSHHOM 3aBUCIMOCTH B BHJIE TaOIHII U TpaduKOB, AeTaTh BHIBOJIBI 110
pe3yapTaTaM HUCCIeJOBaHUS

1.12

IMPOBOJUTH KOCBCHHBLIC U3MEPCHUSA (1)I/I3I/I‘IeCKI/IX BCJIMYUH: IIJTAHUPOBAThL U3MCPCHU,
cOOMpPAaTh SKCIIEPUMEHTATBHYIO YCTAHOBKY, CIELYs MMPEIOKEHHON HHCTPYKIIUH, 1
BBIYHCIIATH 3HAUCHHE BeMYMHBI 1.13 co0M0aaTh MpaBmiIa TEXHUKH 0€30MaCHOCTH TIPH
paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepU30BaTh MPUHIUIEI JEHCTBUS H3YYEHHBIX TPUOOPOB U TEXHUIECKUX
YCTPOMCTB C ONOPOH HA UX OMHCAHUS, UCTIONIB3YsI 3HAHUS O CBOMCTBAX (PU3NUECKUX
SBJIEHUI 1 HEOOXOANMBIe (pr3ruecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBath MPOCThIE TEXHUUECKUE YCTPOHCTBA M M3MEPUTENbHBIE TPHUOOPHI 110
CXEMaM M CXEMaTHUYHBIM PUCYHKaM, COCTABIISATh CXEMBI JIEKTPUUECKUX LIENE ¢
MIOCJIEIOBATENBHBIM U IIAPAILICIIBHBIM COCIMHEHUEM MIEMEHTOB, Pa3ianydas yCIOBHbIE
0003HaYEHNS IIEMEHTOB AIIEKTPHUECKUX IIeTIeH

1.16

MPUBOJIUTH MIPUMEPHI (HAXOAUTH HHOOPMAIIHIO O IpUMepax) MPaKTHIECKOTO
WCTIOJb30BaHMsl (PH3MYECKUX 3HAHUIN B TIOBCEHEBHOM JKU3HHU JJIs1 00ECTIeUeHUs
0e3omacHOCTH IpY O0pAIEHUH ¢ IPUOOPaMK U TEXHUIECKHUMU yCTPOHCTBAMH,
COXPaHEHUS 3[J0POBbsSI U COOJIIOICHHUSI HOPM KOJIOTMYECKOTO TTOBEICHHS B
OKpY>Kalolllel cpesie

1.17

OCYILECTBIIATH MOUCK MH(OpMaMU PU3MUECKOTO coAepKaHus B ceTd MHTepHeT, Ha
OCHOBE UMEIOLIUXCS 3HAHUM U IIyTeM CPaBHEHHUS JIOIOJIHUTEIbHBIX UICTOUHUKOB
BBIZICTIITH HH(OPMAIINIO, KOTOPAs SBIISETCS IIPOTHBOPEUMBON MITH MOXKET OBITH
HEJ0CTOBEPHOH

1.18

WCIIOJIB30BaTh MPY BBHINIOJIHEHUH y4eOHBIX 3aJaHUH HAyYHONOMYJISIPHYIO JIUTEPATYPy
(U3NYECKOT0 COEePIKAHMS, CIIPABOYHBIC MaTEPHAbI, PeCypchl ceTi HTepHeT; BlajieTh
npreMaMy KOHCIICKTHPOBaHHS TEKCTa, MpeoOpa3zoBaHusi HHHOPMAIIUH U3 OJTHON




3HAKOBOM CHUCTEMBI B JIPYTYIO

1.19

c03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIIEHU, 00001as
MH(GOPMAITUIO M3 HECKOIBKUX HCTOYHHKOB (PH3MUECKOTO COAEPIKaHUs, B TOM YHCIIe
MyOIMYHO TIPEJICTABIATh PE3YIbTATHI MPOEKTHON MITH NCCIIEI0BATEIHCKON
JEATEeIbHOCTH, TIPU 3TOM T'PAMOTHO HCIOJIE30BAaTh U3YUCHHBIN MOHATUHHBIN anmapaT
Kypca (U3MUKH, COPOBOXKIATH BRICTYIJICHHUE MPE3eHTAIIUCH

1.20

TIPH BHITIOJTHEHUN y4eOHBIX IPOEKTOB U UCCIIEA0BaHNH (PH3NIECKHUX MPOIIECCOB
pacrpenensaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHUH C TIOCTABICHHBIMH 33]/[a4aMH,
CJICIUTH 32 BBHINOJHEHUEM ILJIaHA ACUCTBUI U KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh COOCTBEHHBIH BKJIAJ] B ICATEIBHOCTD I'PYIIIbI, BRICTPAUBATh
KOMMYHHKAaTHBHOE B3aMMOJEHCTBHE, IPOSIBIISAS TOTOBHOCTH pa3peniaTh KOH(INKTHI

IIpoBepsieMble 3JieMEHTbI COAEPKAHUS

Kon Kon IIpoBepsiemMbie 31EMEHTBI COIEPKAHMS
pazgena JJIEMEHTa
6 TEIJIOBBIE ABJIEHHUA
6.1 OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKON TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3Mepsl MoJieKy1. OmbIThI, MOATBEP)KAAIOLINE OCHOBHBIE
MOJIOKEHHUST MOJICKYJISIPHOKHHETHUECKON TEOPUH
6.2 Mopenu TBEpI0TO, JKUAKOTO U Ta3000pa3HOT0 COCTOSHUHN BEIECTBA.
Kpucrannnueckue u amopgHble Tesa
6.3 OOBsacHEHUE CBONCTB ra30B, KUAKOCTEH U TBEPIbIX Tell Ha OCHOBE
IIOJIOKEHUHN MOJIEKYJISIPHO-KHHETHUYECKON TEOPUU
6.4 CMaunBaHMe U KalWIISIPHBIE SBJICHUS
6.5 TenmoBoe paciupeHne U ckaTue
6.6 Temmnepatypa. CBS3b TEMIIEPATYPhI CO CKOPOCTBIO TEIUIOBOTO JIBHXKEHUS
YaCTHIl
6.7 Buytpennss sneprus. CriocoOb! H3MEHEHN BHYTPEHHEW SHEPTHU:
TEIJIONEpeaaya v COBepLIeHHe padoThl
6.8 Bunpl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIMS, H3JIyUSHHE
6.9 KonmdecTBo TermyioTel. Y aeiabHas TEIUIOEMKOCTh BEIIECTBA
6.10 Termnoo0MeH 1 TeIJIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OanaHca
6.11 ILiaBneHue u OTBEpAEBaHNE KPUCTAIUIMUECKUX BEIIECTB. Y IeJIbHAS TEIIOTa
IJIaBJICHUS
6.12 [TapoobpazoBanue n konaeHcauus. Mcnapenune. Kunenue. Y nenpHast temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHHsI OT aTMOC(EPHOTO
JTaBJICHUSI
6.13 BraxnocTh BO3IyXa
6.14 OHeprus TouMBa. Y AeIbHasl TEIUIOTa CTOPaHUS
6.15 [purannme: padoTs! Temosbix aeurarenei KI1/] reroBoro nurarens.
TermioBbIe IBUTATENH U 3allIUTa OKPYKAIOIIEH CpeJibl
6.16 3aKoH COXpaHEHHsI U PEBpAIICHHUs YHEPTUH B TEIJIOBBIX MPOIEccax
6.17 [IpakTuueckue paboTbl: ONBITH 10 OOHAPYKEHHUIO JEHCTBUS CHII
MOJIEKYJISIPHOTO TPUTsDKEHHUs. OMBITHI IO BBIPAIIMBAHUIO KPUCTAJIIOB
MOBAPEHHOW cOJIM WK caxapa. OTBITHI 10 HAOJIOICHHUIO TETIOBOTO
paciMpeHus Ta3oB, KHUIKOCTEH u TBepAbIX Ten. OnpeneneHne AaBIeHns
BO31yXxa B OaiutoHe mmpuia. OIbIThL, IEMOHCTPUPYIOIIHE 3aBUCHMOCTb
JIaBIICHHS BO3/IyXa OT €ro 00beMa U HarpeBaHus WU oxJaxaeHus. [IpoBepka
TUIIOTE3bI TMHEHHON 3aBUCUMOCTH JJTUHBI CTOJIONKA SKUAKOCTH B
TEPMOMETPUIECKOIl TpyOKe oT TeMnepaTypbl. HaOmonenrne n3sMeHeHus
BHYTPEHHEH SHEPruu TeJia B pe3yibTaTe TEIUIONepeaay U paboThl BHEIIHUX
cuit. MccnenoBanue siBiieHHUA TEMI000MEHa IPY CMELINBAHUN XOJIOTHON
ropstueit Bozpl. OnpeienieHne KOJTUIeCcTBa TeMIOThI, TOIYYEHHOTO BOJON IPU
TEIJIO0OMEHE ¢ HarpeThIM METAJUIMYECKUM HInHApoM. OnpezaeneHue
yIIeJIbHOW TETJI0eMKOCTH BeliecTBa. Mcenenosanue mpolecca HCIapeHHUs.
Omnpenenenne OTHOCUTENBFHOHN BIQKHOCTH Bo3ayxa. OnpenencHue yaeabHol




TCIIJIOTHI IIJIABJICHUA JIbJIa

6.18 dusnyeckue SBICHUS B IPUPO/E: TOBEPXHOCTHOE HATSHKEHUE U KalMJUISIPHBIE
SIBIIGHUS B TIPUPOJIE, KPUCTAJUIBI B IpHpoe, n3nydeHne CoHIla, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpHU3bI;, 00pa30BaHMe POCHL, TYMaHa, WHes, CHEera

6.19 TexHnueckue yCTpoHCTBa: KaWILIISPBI, IPUMEPHI HCIIOIb30BaAHUS

KPUCTAJUIOB, UJAKOCTHBIA TEPMOMETP, JATUUK TEMIIEPaTyphl, TEPMOC,
CHCTEMa OTOIUIEHUS JIOMOB, THTPOMETPHI, IICUXPOMETP, ITapoBasi TypOHHa,
JIBUTATEIh BHYTPEHHETO CTOPaHUs

OJIEKTPUYECKHME 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Ten. J[Ba posa 3JIeKTPUUECKUX 3apsI0B

7.2 BsaumogeiicTBue 3apsokeHHBIX Tell. 3akoH KyrmoHa (3aBHCHMOCTD CHITHI
B3aMMOJECHCTBUS 3apSDKEHHBIX TeJl OT BEJMYMHBI 3aPsiiOB U PACCTOSIHUSA
MEXTy TEeJIaMH)

7.3 Onektpuueckoe mosie. HanpspkeHHOCTH AiiekTpudeckoro modst. [Tpunmmmn
CYNEPIO3ULIUH MEKTPUIECKUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE)

7.4 Hocutenu snexTpuueckux 3apsaoB. DNEMEHTAPHBIN 3JIEKTPUUECKUH 3apsia.
Crpoenue aroma. [IpOBOTHUKY U TUDIIEKTPUKU

7.5 3aK0H COXPaHEHMUsI TEKTPHUIECCKOTO 3apsiaa

7.6 OJNIEKTPUYECKUIN TOK. Y CIOBUS CYIECTBOBAHUSA ANEKTPUUECKOrO TOKA.
VIcTOYHUKY MOCTOSIHHOT'O TOKa

7.7 JleificTBUS /IEKTPUUECKOro TOKa (TEMI0BOe, XUMUUECKOE, MarHUTHOE).
DJEeKTpUUECKHH TOK B JKUAKOCTSIX M ra3ax

7.8 Onektpuyeckas nenb. Cuiia Toka. JIEKTPUYECKOe HANpsKEHUE

79 ComnpoTHBiieHHE NPOBOAHMKA. Y IEIIbHOE CONPOTUBIICHHUE BEILIECTBA

7.10 3axon Oma 1715l yyacTKa [enu

7.11 ITocnenoBarenpHOE ¥ ApAIJICIBHOE COSTMHEHNE TPOBOJHIUKOB

7.12 PaboTa u MOIIHOCTb 3JIeKTpUIecKoro Toka. 3akon Jxoyis/lenia

7.13 DJeKTpUUYeCcKHe LEeNH U MOTPEOUTEH AEKTPUIECKOM SJHEPTUH B OBITY.
Kopotkoe 3ambikanue

7.14 ITocTostnaBIE MaruuThel. B3anmoielicTBHE MOCTOSIHHBIX MAarHUTOB

7.15 MaruutHoe nosie. MaruuTHoe moJjie 3eMiI U €ro 3HaYEHUe I )KU3HA Ha
3emie

7.16 OnsIT Opcrena. MarautHoe nose 3iaekTpudeckoro Toka. [TpuMenenue
9JIEKTPOMArHUTOB B TEXHHUKE

7.17 JlelicTBrEe MarHUTHOTO TIOJI HA TIPOBOTHUK C TOKOM. DJICKTPOIBUTATEIH
MIOCTOSIHHOT'O TOKa. Mcronb30BaHue 3JeKTPOABUraTeNed B TEXHUIECKUX
YCTpOMCTBaX U Ha TPAHCIIOPTE

7.18 OmerTer Dapanes. SBieHne AMeKTpoOMarauTHOW nHAYKIuH. [IpaBmmo Jlenma

7.19 Onekrporenepatop. CocoObl MOTyYEHHS JIEKTPUIECKOH SHEPTHH.
DJEKTPOCTaHLIMH Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUU

7.20 [IpakTrnueckue paboTbl: ONBITH 10 HAOTIOACHUIO 3JIEKTPU3ALNH T

WHIYKIIMEN U TIPU CONMPUKOCHOBEHUH. MccneioBanue NecTBus
ANIEKTPUIECKOTO TIOJIS Ha TIPOBOIHUKH U IUAeKTpuku. COOpKa 1 MpoBepKa
PabOThI AIEKTPUIECKOH IIEMU MIOCTOSHHOTO TOKA. M3MepeHue u
PEeryJaupoBaHKEe CUJIbI TOKA. MI3MepeHue U peryaupoBaHue HAIIPSKEHUS.
HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HAYIIETO Y€Pe3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSDKEHUS Ha pe3ucTope. ONbITHI,
JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTD JIEKTPUIECKOTO COMTPOTUBIICHUS
MIPOBOJHHUKA OT €TI0 JJIMHBI, IUIOUIaIU IMMONICPEYHOTO CEYCHHA U MaTepuaia.
[IpoBepka npaBuiia CIOKEHUS HATPSLDKEHUM MPU OCIEA0BATEIbHOM
COCIMHEHUH JIBYX Pe3UCTOpoB. [IpoBepka nmpaBuiia A CHUIIbI TOKA IPU
MapajuieIbHOM COSAMHEHUH pe3ncTopoB. OnpeaeneHne padboTs
ANEKTPUIECKOT0 TOKA, HAYIIEro yepe3 pesuctop. OnpenesaeHne MOITHOCTH
AIEKTPUUECKOTO TOKA, BhIAENsIeMOl Ha pe3uctope. MccnegoBanue
3aBHCHMOCTH CHJIBI TOKA, HIYIIEr0 Yepe3 JIAaMIIOUKY, OT HalpsDKEHUS Ha HEll.
Omnpenenenne KII/] marpesarens. McciieqoBanue MaruuTHOTO
B3aUMOJICUCTBUS OCTOSIHHBIX MAarHUTOB. V3ydeHne MarHuTHOTO MoJis




MTOCTOSTHHBIX MarHUTOB TpU MX 00BEAUMHEHUH U pa3aeneHnn. MccnenoBanue
JIEHCTBHUSA NEKTPUUECKOI0 TOKA HA MATHUTHYIO CTPENKY. OTBITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHS KATYILIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIpPAaBJIEHUS TOKA B KaTylKe. M3ydyeHue aeicTBus
MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM. KOHCTpyupOBaHUEe U N3YUCHHE
paboTs anektpoasurarens. Mamepenne KI1 anekTponBurarensHom
ycTaHOBKH. OTIBITHI IO UCCIIEIOBAHUIO SBIICHHSI SIIEKTPOMAarHUTHOM
WHAYKIMU: UCCIIETOBAHUE U3MEHEHUI 3HAUCHUS U HAIIPaBIICHUS
WHIYKIIMOHHOTO TOKa

7.21

du3nveckue ABJICHUS B IPUPOJIS: IEKTPHUECKHUE SIBICHUS B aTMOCcdepe,
ANEKTPUIECTBO KUBBIX OPTaHU3MOB, MArHUTHOE TT0JIe 3eMJTH, Apeid
MIOJIFOCOB, POJIb MArHUTHOTO TOJIS IJIS )KM3HU Ha 3eMJie, MOJISIPHOE CUSHUE

7.22

TexHMUYecKHe YCTPOHWCTBA: AIEKTPOCKOI, aMIIEpMETP, BOIIBTMETP, PEOCTar,
CUCTYHK HIICKTPHIECCKON SHEPTUH, HIIEKTPOOCBETUTEIBHBIE TPUOOPHI,
HarpeBaTelbHbIE AIEKTPOTIPUOOPHI (IPUMEPHI), IJTEKTPUIECKIE
OpeaOXPaHUTECIIN, JJICKTPOMArHUT, JICKTPOABUIATCJIb IIOCTOAHHOI'O TOKA,
TeHepaTop IMOCTOSHHOTO TOKa

9 KJIACC

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTAThl 0CBOEHHS OCHOBHOI1 00pa30BaTe/IbHOM POrpaMMbl

Kon
MIPOBEPSIEMOT0
pe3yJiibTaTa

[IpoBepsiemble ipeAMETHBIE PE3yIBTATH OCBOCHHS OCHOBHOW 00pa30BaTeIbHON
MIPOrpaMMbl OCHOBHOT'O 00IIET0 00pa3oBaHUs

1.1

HCINOJIE30BATh U3YYCHHBIC ITOHATHA

1.2

pas3nuyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHNAE N3YUYEHHBIX (DU3MUECKUX SBICHUI B OKPYKAIOIIEM MUpE, B
TOM 4ucie QU3NYCCKUE SIBJICHUS B IPUPOJIC, TIPU 3TOM MEPEBOIUTH MPAKTHUCCKYIO
3aJ1a4y B y4eOHYIO, BBIICISATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) PU3NUECKUX
SIBJICHUN

14

OIMCHIBATh N3yYCHHbIE CBOWCTBA TeNl ¥ (YU3NUECKUE SIBJICHUS, UCIIOJb3Ys (PU3NUECKHIE
BEJIMYHMHBI, IPY ONTMCAHUH MPABWIIEHO TPAKTOBATh (PH3MYECKHUI CMBICT HCIIOIb3YEMBIX
BEJIMYHMH, 0003HAUYEHUSI U €TUHHLBI (PU3NUYECKUX BEIUYHH, HAXOAUThH (OpMyIIbI,
CBSI3BIBAIONINE JIAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BETMYMHAMH, CTPOUTh
rpadMKH U3YYEeHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITHIMH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHUE SBICHUS U MPOLECCHI, HCIONb3YS
W3y4eHHBIE 3aKOHBI, TP 3TOM JaBaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA H
3aMMChIBATh €10 MAaTEMaTHIECKOE BRIPAKEHUE

1.6

OO0BSICHATH (PU3MUECKUE TPOIIECCHI U CBOWMCTBA Tell, B TOM YUCIIE U B KOHTEKCTE
CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBISITh MPUIUHHO-
CJICJICTBCHHBIC CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKHUX II1aroB ¢ TIOMOIIBIO 2—
3 M3YYEHHBIX CBOWCTBA (PU3NUECKUX SBICHUN, PU3NICCKUX 3aKOHA MITH
3aKOHOMEPHOCTH

1.7

peraTh pacueTHBIC 3a/1a4uH (OMUPAIOIIHEC Ha CHCTEMY U3 2—3 ypaBHEHUN),
WCTIONB3YS 3aKOHBI M (POPMYJIBI, CBS3BIBAIONINE (PU3UICCKHE BETMUUHBI HA OCHOBE
aHaJIM3a yCIIOBUS 3a]1a4M 3alMChIBATH KPATKOE YCIOBUE, BBISBIIATH HEOCTAONIUE HITU
M30BITOYHBIC JaHHBIC, BEIOUPATH 3aKOHBI ¥ HOPMYJIBI, HEOOXOIUMBIE ISl PEIICHUS,
MPOBOJUTH PACYETHI M OIICHUBATH PEATUCTHYHOCTD MOTYICHHOTO 3HAYCHHUS
(hM3UYECKOI BETHUNHBI




1.8

pacro3HaBaTth IPOOIJIEMbI, KOTOPBIE MOKHO PEIIUTh IPH IOMOIIH (HU3NIECKUX
METOJIOB, UCIIOJIb3YsI OMMCAHUE UCCIIEIOBAHNUS, BBIICISTH TPOBEPIEMOE
MIPEAIOIOKEHUE, OIICHNBAThH PAaBUIIFHOCTE MOPSIIKA MTPOBEACHUS NCCIICJOBAHMS,
JICJIaTh BBIBOJIbI, HHTEPIPETHPOBATH PE3yIbTaThl HAOIIOICHUH U OTIBITOB

1.9

MPOBOJUTD OIBITHI IO HAOMIOAEHNIO (GPU3NUECKUX SBICHUN MU (PU3HYECKUX CBOMCTB
TeJ: CAaMOCTOSTENIHO COOUPATh YCTAaHOBKY U3 M30BITOYHOTO HaOOpa 000pYyIOBaHHUA,
OIMCHIBATh XOJ OTBITA M €r0 pe3yIbTaThl, POPMYITUPOBATH BHIBOJIBI

1.10

MTPOBOJIUTH NIPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPCHHIA, OTIPENCIIs CPEIHEE
3HaYeHHE N3MepsieMOor BeTnInHbI (POKYCHOE pacCTOSHUE COOMPAIOIIEH JHH3HI),
000CHOBBIBaThH BEIOOD CITOCO0A M3MEpEHHUs (M3MEPUTEIBHOTO IPHOOpPa)

1.11

MPOBOJUTD UCCIIEOBAaHUE 3aBUCUMOCTEN (PH3MUYECKIX BETMUMH C UCIIOIB30BaHUEM
MPSMBIX U3MEPEHUH: IJIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSITEIBHO COOMPATh
YCTaHOBKY, (DUKCHPOBATh PE3yJIbTAThI IOJYICHHON 3aBUCUMOCTH (PU3NUECKUX
BEJIMYMH B BHJIE TaOJUI U rpadUKOB, JeNaTh BBIBOJBI MO PE3YJIbTATaM HCCIIECOBAHUS

1.12

MPOBOJUTH KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEJMUHMH: TUIAHUPOBATH N3MEPEHUS,
coOHMpaTh IKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIMIOJIHITD U3MEPEHHUS, CICIYS
MIpeI0KEHHON HHCTPYKLINH, BBIYUCIIATH 3HAU€HHE BETMYUHBI U aHAJIM3UPOBAThH
MOJTyYECHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOM MOTrPEHIHOCTH U3MEPEHUI

1.13

COOJFO/IaTh TIpaBUiIa TEXHUKH 0€30MacCHOCTH IIPH PadoTe ¢ TabOPaTOPHBIM
000pyTOBaHHEM

1.14

pa3auyaTh OCHOBHBIC MPU3HAKY U3YyUEHHBIX (PU3NUYECKUX MOJCIICH: MaTepraibHasl
TO4YKa, aOCOFOTHO TBEPAOE TEJO0, TOUYCUHBI HCTOYHHUK CBETA, JTyd, TOHKAs JINH3A,
IJIaHETapHAasi MOJIEJIh aTOMa, HYKJIOHHASI MOJIeTTh aTOMHOTO sIIpa

1.15

XapaKTepr30BaTh MPHHITUIIGI JEHCTBUS U3yUYEHHBIX TPHOOPOB U TEXHUIECKUX
YCTPOWCTB C OMOPO HA MX ONMCAHUSI, HCIIOIB3YsI 3HAHUS O CBOMCTBAX (PU3NUECKUX
SIBIICHUH ¥ HE00X0IMMbIe (PU3NYeCKHEe 3aKOHOMEPHOCTH

1.16

HCIIOJIE30BaTh CXEMbBI U CXEMATUYHBIC PUCYHKH U3YUYCHHBIX TEXHUUCCKUX YCTpOﬁCTB,
H3MEPUTENBLHBIX PUOOPOB U TEXHOJIOTUIESCKUX MPOIIECCOB MPH PEIIeHUH YIeOHO-
MPAKTUYCCKUX 3a7a4, OIITUICCKUEC CXEMbI JJId ITOCTPOCHUA I/I306pa)KeHI/II71 B IIJIOCKOM
3epKajie ¥ CoOMparoIeii JIuH3e

1.17

NPUBOANTH PUMEPHI (HAXOAUTh MH(HOPMAIHIO O IPUMEPaX) MPaKTHIECKOTO
HCIIOJIb30BaHUS (PU3NUESCKUX 3HAHUN B TIOBCETHEBHOW KU3HHM I 00eCIICUeHHUS
0e30macHOCTH MpH 00paIleHu! ¢ TPUOOPaAMH U TEXHUIECKUMH yCTPOHCTBAMH,
COXPaHEHUS 3/I0POBBSI U COOJTIOACHHS HOPM SKOJIOTMYECKOTO MTOBEACHHS B
OKpYy>KarolleH cpesie

1.18

OCYIIECTBIISITh TOUCK HH(OpMAIUK QU3MUECKOTO co/iepKanus B ceTd HTepHeT,
CaMOCTOSITEIBHO (POPMYIHPYS TOUCKOBBIH 3aIIPOC, HAXOJUTD IYTH ONPEIeICHHS
JOCTOBEPHOCTH MOJTy4YeHHOW HHPOPMAIM HA OCHOBE MMEIOILIUXCS 3HAHUH 1
JIOTIOJIHUTENIBHBIX HCTOYHUKOB

1.19

WCTIONTb30BATh MPH BBHITTOTHEHUH yUEOHBIX 3aJaHI HAyYHOIIOMYJISIPHYIO JTUTEPATYPy
(pU3MUECKOTro CoAepKaHusl, CIIPAaBOYHbIE MaTepPHANIbI, Pecypchl ceTu MHTepHeT;
BJIaJIETh IPUEMaMU KOHCTICKTUPOBAHHS TEKCTa, MPeoOpa3oBaHust HHPOPMAIUH U3
0JIHOM 3HAaKOBOM CHCTEMBI B IPYTYIO

1.20

C03/1aBaTh COOCTBEHHBIEC MIChbMEHHBIE M YCTHBIE COOOIIEHUST Ha OCHOBE WH(pOpMAIIUU
W3 HECKOJIBKHX HCTOYHUKOB (PU3MYIECKOTO COJIEPKAHUS, MyOIIMIHO MPECTABISTh
pe3yIbTaThl IPOEKTHON MIIM UCCIIEAOBATENbCKOM IEATENIbHOCTH, TIPY 3TOM TPAMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATHIHBINA anmapaTt U3y4aeMoro pasjena (GU3uKu u
COTIPOBOXKIATh BBICTYIIJICHHUE MTPE3CHTALIMEHN C yIeTOM OCOOCHHOCTE! ay TUTOPHH
CBEPCTHUKOB

1.21

IIPpU BBIITOJIHCHUN y‘-Ie6HLIX ITPOCKTOB U HCCIICAOBAaHUI (1)I/I3I/I‘-ICCKI/IX IMPOLICCCOB




pacrpeaciiaTb 0053aHHOCTH B Tpynne B COOTBETCTBUU C ITOCTaBJICHHBIMU 3aad4aMU,
CIICAUTH 3a BBIINOJIHCHUEM IlJIaHA ACHCTBUH U KOPPEKTUPOBATH €TI0, aICKBATHO
OILICHUBATH COOCTBEHHBIN BKJIaJ B ACATCIIBHOCTD I'PYIIIBI, BEICTPAUBATDH
KOMMYHHUKAaTUBHOC B3aI/IMO,Z[eI>'ICTBI/IC, IIPOABJIAA TOTOBHOCTE pa3p€uiaTb KOH(I)J'II/IKTBI

IIpoBepsieMble 3JIEMEHTBI CO/IEPKAHUS

Kon pasnena | Kon snementa | I[IpoBepsieMble 3JIeMEHTHI COIEPKAHUS
8 MEXAHMWYECKHUE SIBJIEHUA

8.1 Mexanuueckoe qBrKeHUE. MarepuanbHas Touka. CucreMa oTcuera

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO ABHKCHHUS

8.3 PaBHOMepHOE MTPSIMOJIMHEWHOE JBH)KEHUE

8.4 HepaBHoMepHoe npsiMoinHEitHOE qBIKeHHe. CpeHsis 1 MTHOBEHHAs
CKOPOCTB TeJa NPH HEPABHOMEPHOM JBHKCHUH

8.5 YckopeHune. PaBHOycCKOpeHHOE TPSMOITMHEHHOE IBIYKEHIE

8.6 CBobonHoe nagenne. OnbiThl [anunes

8.7 PaBHOMepHOE nBMXKEHHME IO OKpYyKHOCTH. [lepuos 1 vactoTta
oOpamienust. Jluneitnas u yrioBas ckopoctu. LleHTpocTpemutensHoe
YCKOpEHHUE

8.8 Ilepssiii 3ak0H HproTOHA

8.9 Bropoti 3axon HeroToHa

8.10 Tperuit 3akoH HproToHa

8.11 [TpuHINT CYyNIEPIIO3UTINH CHJT

8.12 Cuta ynpyroctu. 3akoH [ 'yka

8.13 Cuuta TpeHHs: CHIa TPEHUS CKOJIBKEHUS, CHIIa TPSHUS TTOKOsI, IPYyTHUE
BUJIBI TPEHUS

8.14 Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE
CBOOOJIHOTO MA/ICHHS

8.15 JBwxkenue manet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.
HeBecoMoCTh U neperpy3ku

8.16 PaBHOBecue MaTepHaIbHOM TOUKH. AOGCOIIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEpAOTO Tea ¢ 3aKPEIUICHHOM OChI0 BpanieHua. MoMeHT
cunbl. LeHTp TsKecTH

8.18 Nmnynsc Tena. 3menenne ummnyinbca. MiMmysbe cuitbl

8.19 3aKOH COXPaHEHHUS UMITYJIbCa

8.20 PeakTuBHOE IBIKEHNE

8.21 Mexanunyeckas padoTa U MOIIHOCTh

8.22 Pabora cui TspkecTH, yupyrocTs, TpeHus. CBA3b SHEPIHH U PaOOThI

8.23 [ToTreHumanbHas SHEPryA Tea, NOJHITOT0 HaJl TOBEPXHOCTHIO 3eMIIH

8.24 IloTeHnmanbHas SHEPIHsl CKATON MPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYECKON SHEPTUU




8.26

3aKoH COXpaHEHUs] MEXaHUYECKOHN SHEPTruu

8.27

[pakTrueckue padoTer: Onpe/eieHne CpeAHEeH CKOPOCTH CKOJIBXKCHHUSI
Opycka WK IBMYKEHUSI [IIApHKA M0 HAKIIOHHOW TUIOCKOCTH.
Onpe/eneHre YCKOPEHUs Tella IIPU PaBHOYCKOPESHHOM JBM)KCHUU 110
HAKJIOHHOM I1ockocTH. MccneoBanme 3aBUCUMOCTH Iy TH OT
BpPEMEHH ITPH PaBHOYCKOPCHHOM JIBHXKCHUH 0€3 HaYallbHON CKOPOCTH.
[IpoBepka runmoTe3sl: €Ciiu MPU PaBHOYCKOPEHHOM JIBHKCHUU 03
HAYaJIbHOW CKOPOCTHU ITYyTH OTHOCSATCS KaK Psiji HEYETHBIX YUCEI, TO
COOTBETCTBYIOIINE TIPOMEKYTKH BPEeMEHH OJIMHAKOBEL. MccienoBanue
3aBHCUMOCTH CHITbI TPEHHS CKOJBKEHHSI OT CHITBI HOPMAIBHOTO
nasienus. OnpeneneHue KodhUIUSHTa TPSHUS CKOJTBKCHUS.
Omnpenenenne KecTKOCTH NMPYKUHBI. Ompeenenne padoThl CHITBI
TPEHUS IPU PABHOMEPHOM JIBIDKECHUH Tella M0 TOPU30HTAITEHON
MoBepxHOCTH. OnpeieieHrue padoThl CHUITBI YIPYTOCTH ITPH MOABEME
rpy3a ¢ UCIOJb30BAHUEM HEIOJIBUKHOTO U MOABHKHOTO OJIOKOB

8.28

®u3nyecKUe SIBICHUSI B IPUPOJIE: IPUIKUBBI U OTIUBBI, JBUKEHUE
maHeT COIHEYHOM CUCTEMBI, PEaKTUBHOE JIBUKEHUE KUBBIX
OPraHU3MOB

8.29

TexHHUECKHE YCTPOMCTBA: CIUAOMETD, JATUUKU TTOJIOKEHHUS,
paccTOSHUS U YCKOPEHMUs, PAKEThI

MEXAHMWYECKHWE KOJIEBAHNMA 1 BOJIHBI

9.1

KonebarensHoe nemkenre. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHMH:
MIEPUOJ, YaCTOTa, aMILTUTYAa

9.2

MareMaTH4eCcKUi U NIPYKUHHBIA MasTHUKU. [IpeBpalienue sHepruu
pY KoJ1e0aTeIbHOM IBH)KEHUN

9.3

3aTyxaIOH_II/Ie KoJIeOaHUsI. BLIHY)KZ[CHHLIG koleOanus. Pe3oHaHc

9.4

Mexanundeckue BomHbL. CBOMCTBA MexaHmUecKuX BOJH. [IpomonbpHbIe
Y NIONepeYHbIe BOJIHBL. J[JINHA BOJHBI U CKOPOCTh €€
pacrnpocTpaHeHusl. MexaHn4ecKre BOJIHbBI B TBEPJIOM TEJE,
CEHMCMHUYECKHE BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

WHdpa3ByK u yabTpa3ByK

9.7

[IpaxTrueckue paboTsl: Onpeseenne YacTOTH U IepruoIa KoJeOaHmit
MaTeMaTU4YeCKOro MasiTHuka. OmnpeaeneHue 4acToThl U IEPUOa
KoJIeOaHui MPY>)KMHHOTO MasTHUKA MccmeoBanme 3aBUCUMOCTH
nepuoia KojeOaHuii MOoABEIICHHOTO K HUTH TPy3a OT JUTHHBI HUTH.
HUccnenoBanne 3aBUCMMOCTH TIEpUO/JIa KOJIEOaHNH TPY>KUHHOTO
MasTHHKA OT Macchl rpy3a. [IpoBepka HE3aBHCUMOCTH TIEpHOa
KoJieOaHmii Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a U
JKECTKOCTHU NPYKUHBL. V3MepeHne yCKopeHust CBOOOHOTO MaICHUS

9.8

®du3nueckue sIBICHUS B IPUPOJIC: BOCIIPUATHE 3BYKOB KUBOTHBIMU,
3eMJIETPSICEHHE, CECMUYECKHE BOJIHBI, ITyHAMH, 3XO

9.9

TexHUUECKHE YCTPOMCTBA: 3X0JIOT, UCIIOIb30BAHUE YIBTPa3ByKa B
OBITY M TEXHHKE

10

OJIEKTPOMAT'HUTHOE I[IOJIE 1 3JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNeKTpOMarHuTHOE NoJie. DIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA
9JIEKTPOMArHUTHBIX BOJIH
10.2 IlIkana 3JeKTPOMArHUTHBIX BOJIH




10.3 DJieKTpoMarHuTHas npupoaa ceeta. CKopocTh cBeTa. BomHOBBIE
CBONCTBA CBETA

104 [IpaxTrueckne padoTsr: 3ydueHne CBOWCTB NIEKTPOMAarHUTHBIX BOJTH
C TIOMOMIBI0 MOOMIIBHOTO TenedoHa

10.5 Odusnueckue SBICHUS B IPUPOAe: OMOIOTHUECKOe NeHCTBIE
BUJIUMOTO, YIBTPa(HOIETOBOTO M PEHTTEHOBCKOTO M3ITyYeHHH

10.6 TexHUUYECKHE YCTPOMCTBA: HCIOIB30BAHUE AIIEKTPOMATHUTHBIX BOJTH
JUISL COTOBOM CBSI3H

11 CBETOBBIE SIBJIEHU

111 JlyueBas mogens cBeta. ICTOUHMKH cBeTa

11.2 [IpssMonnHEHOE pacIpOCTpaHEHUE CBETa

11.3 Otpaxxenne cBera. [Imockoe 3epkano. 3aKOH OTpaKEHUs CBETa

114 [Ipenomnenue cBeta. 3akoH npenomiieHus ceeta. [lonHoe BHyTpeHHEe
OTpakeHHE CBETa

11.5 Jlunaza. Xox aydeii B uH3e

11.6 OnTrueckas cuctema (oToanmapaTa, MUKPOCKOIIA M TEJIeCKOIa

11.7 I'ma3 kak onTryeckas cucreMa. biIm30pykocTh U JaTbHO30PKOCTh

11.8 Pasnoxxenue Genoro ceera B ciektp. OnbiTel HetoToHa, CrioxeHue
CHEKTpaNIbHBIX 11BETOB. [lycniepcusi cBera

11.9 [paxTryeckue padoTel: MccenoBanue 3aBUCUMOCTH yTIIa OTPaKSHUS
CBETOBOTO JIyda OT yria najeHus. M3ydeHue xapakTeprucTuK
n300paXKeHUs IpeIMeTa B IIIOCKOM 3epkatie. ViccnenoBanue
3aBUCHMOCTH YTJIa PEIOMIICHHSI CBETOBOTO JIy4a OT yIJIa IaieHHs Ha
TpaHHMIIe «BO3IYyX — CTEKIIO». [lomyueHre n300paxeHnit ¢ TOMOIIBIO
cobuparomeit muH3bl. OnpeeneHne GOKyCHOTO pacCTOSIHUS 1
OINITHYECKOW CHIIBI cOOMparoIiei TMH3bI. ONBITHI 10 Pa3JI0KEHUIO
Oeroro cera B crieKTp. ONBITHI 110 BOCIPHUSTHIO [[BETA TPEIMETOB
NIPY MX HAOJIIOJICHUH Yepe3 IIBETOBbIE (PHUIBTPHI

11.10 ®uznueckue sBIeHMs B ipupoe: 3atmenus Connia u JIyHsl, nBera
TeJ, ONTHYECKHe SBIEHUS B aTMocdepe (1BeT Heba, pedpaxius,
paayra, MHpax)

11.11 TexHUYECKHE YyCTPOUCTBA: OUYKH, IIEPUCKOII, (hoToAaIIapar,
ONTHYECKUE CBETOBOJIBI

12 KBAHTOBBIE ABJIEHU A

121 OnbiThl Pesepdopna u rutanerapHas Mozeib atoma. Mojens atroMa
Bopa

12.2 Hcnyckanue u norsiouieHue ceera atoMoM. KBaHThl. JInHelyaTsie
CHEKTPHI

12.3 PagnoaktuBHOCTB. Anb(a-, 6eTa- U raMMa-u3JIydeHUs

124 Crpoenue aTOMHOTO sifipa. HyKiIOHHAst MOZIEITb aTOMHOTO siIpa.
N3oTomEI

125 PannoaxTuBHbIe npeBpamienus. [lepuon monypacnaga aTOMHBIX siAEp

12.6 SnepHble peakiuy. 3aKOHBI COXPAaHEHHS 3apsI0BOI0 U MacCOBOIO
YHCe

12.7 OHeprust CBsA3M aTOMHBIX siaep. CBsi3b Macchl M SHEPTUHU




12.8 Peaknuu cunTe3a u genenus saep. Mcrounnku saeprun CotHIa U
3BE3 ]

12.9 SAnepHas sHepretuka. [IeficTBUE paliOaKTUBHBIX U3IIYyYEHU HA
>KHBBIC OPTaHU3MBbI

12.10 [Ipaktnueckue pabotel: HabnroneHrne CIIONIHBIX W THHEHYAThIX
CIEeKTpPOB n3mydeHus. McceinenoBanue TpeKoB: H3MEpEHNE SHEPTUH
YaCTHIIBI IO TOPMO3HOMY IyTH (110 hoTtorpadusm). M3mepenne
pannoakTUBHOTO oHa

12.11 dusnueckue SBICHUS B PUPOJIE: SCTECTBEHHBIN PagOaKTHBHBINA
(hOH, KOCMHUECKHUE JIyUH, PATHOAKTUBHOE U3TYUCHHUES TTPUPOTHBIX
MUHEPAJIOB, ACHCTBUE PAIHOAKTUBHBIX U3TYYCHUN Ha OpraHu3M
YeNoBeKa

12.12 TexHUYECKHE yCTPOUCTBA: CIIEKTPOCKOIT, HHINBUYaThHBIN
JI03UMETp, kKamepa Bunbcona

HEPEYEHb (KOAUPUKATOP) PACHIPEJAEJEHHBIX 110 KIIACCAM ITPOBEPSAEMBIX
TPEBOBAHUM K PE3YJBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI OCHOBHOI'O OBLIEI'O OBPA3OBAHUA U DJIEMEHTOB COJAEPKAHUA 11O
POU3UKE

st mpoBeieHrst OCHOBHOTO TOCY/IapCTBEHHOTO 3K3aMeHa 1o ¢usuke (qanee — OI'D mo gusuke)
UCIIOJIB3YyeTCs TiepeyeHb (KoaudukaTop) npoBepseMbIx TPEOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeabHOM MPOrpaMMbl OCHOBHOT'O 00I1IEero 0Opa3oBaHus U 3JeMeHTOB coaepkanus. IlpoBepsiemble
Ha OI'D no ¢u3uke TpedoBaHUsA K pPe3yJbTATAM OCBOCHHsS] OCHOBHOH 00pa30BaTe/IbHOH NPOrPaMMBbI
OCHOBHOTO 00111er0 00pa3oBaHus

Kon ITpoBepsiemble TpeOOBaHMS K IPEAMETHBIM pe3yiibTaTaM 0a30BOr0 YPOBHS OCBOCHHS
IIPOBEPSAEMOI0 OCHOBHOI1 00pa30BaTeIbHON IIPOrPaMMBI OCHOBHOTO 00111€ro 00pa3oBaHus Ha
TpeOoBaHU ocHoBe PI'OC

1 ITonumanue poau GU3MKK B HAYYHOH KapTHHE MUPa; CHOPMHUPOBAHHOCTH Oa30BBIX

IIPEACTABICHUN O 3aKOHOMEPHOH CBSI3U U ITI03HABAEMOCTH SIBJICHUI IIPUPOJBI, O POIU
JKCIIEpUMEHTa B GU3UKE, O CUCTEMO0Opasyoiiel poiu GU3NKK B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH, 00 3BOOLNH (PU3NUECKUX 3HAHUN U
UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOU KapTUHE MUPA, O BKJIAJIE POCCUHCKHUX U
3apyOeIKHBIX YUCHBIX-(H3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MIPOIIECCOB
OKPYKAIOILEro MUPa, pa3BUTHE TEXHUKHU M TEXHOJIOTHI

2 3HaHUs 0 BUJaX MaTepuu (BEILIECTBO U MOJIE), O IBMKEHUH KaK crocode
CYIIIECTBOBAHMUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUH CTPOEHUS BEIIECTBA, O
(bu3NYeCcKOl CYIIHOCTH SABJICHUN NPUPOJIBI (MEXaHUIECKUX, TETUIOBBIX,
3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHE Pa3IN4aTh SBICHUS IO OMMCAHUIO UX
XapaKTEPHBIX CBOIMCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOIINX TAHHOE
¢bu3nuecKoe SBJICHNE; yMEHHE PACIIO3HABATH MIPOSBICHIE N3YYEHHBIX (PU3MUECKHX
ABJICHUH B OKPY’KaIOIIEM MHPE, BBIIEISISI UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

3 Brnagenue ocHOBaMH MOHSITUIHOTO armapara ¥ CHMBOJIHYECKOTO SI3bIKa (DU3UKH U
WCTIOJIB30BaHKE WX JUIS PEIICHUS YUeOHBIX 3a/1a4; YMEHHUE XapaKTepHU30BaTh
CBOICTBa TeJ, GU3NICCKHUE SBIICHUSI U TIPOIIECCHI, UCIONbB3Y PYHIaAMECHTAIBHBIC H
SMITUPUIECKUE 3aKOHBI

4 YMeHue onuchBaTh N3yYeHHBIE CBOWCTBA TEJ U (DU3MUYECKHUE SBICHUS, UCIIONIb3YS
(hU3UYECKUE BETUIUHEI




Brnagenue ocHOBaMH METOJIOB HAYYHOTO TIO3HAHHUSI C YIETOM COOIIOCHUS MPaBHII
Oe3omacHOro TpyAa: HaOMoeH!e (PU3MUYECKUX SBJICHUI: YMEHHE CAMOCTOSITSIHLHO
coOnpaTh HKCIEPUMEHTAIFHYIO YCTAHOBKY M3 TAaHHOTO Habopa 000pyA0BaHUs 110
MHCTPYKLUH, OIMCHIBATH XOJ] OTBITA M 3aIIUCHIBATH €TI0 PE3YJIbTAaThl, (OPMYIUPOBATH
BBIBO/IbI; MIPOBEICHUE MPSMBIX 1 KOCBEHHBIX U3MEPCHUI (PH3MYCCKUX BEITHYHH:
YMEHUE IUTAHUPOBATh U3MEPEHHSI, CAMOCTOSATEIILHO COOMPATh IKCIIEPHUMEHTAIBHYIO
YCTaHOBKY 110 HHCTPYKIIMH, BEIYUCIISATH 3HAUCHUE BEJIMYNHBI U aHATTM3HPOBATh
HOJTyYCHHBIC PE3YJIBTATHI C YYETOM 33JJaHHOM MOTPEITHOCTH PE3YJIbTaTOB
U3MEPEHHI; IPOBEICHUE HECIIOKHBIX SKCIICPUMEHTAITLHBIX UCCIICIOBaHU;
CaMOCTOSITETIbHO COOUPATh IKCIICPUMEHTAILHYIO YCTAHOBKY U MPOBOIUTH
UCCIICZIOBAHUE 110 HHCTPYKIIMHU, IPEACTABIISTH MOTY4YCHHbBIC 3aBHCUMOCTH
(U3MYECKUX BETMYKMH B BUC TaOIHI ¥ TpaduKOB, YUUTHIBATH IOTPEITHOCTH, JACIATh
BBIBOJIBI 10 Pe3yJIbTaTaM UCCIICIOBAHUS

IlornMaHue XapaKTepHBIX CBOMCTB (PU3NIECKUX MOENel (MaTepruanbHas TOUKa,
a0COIOTHO TBEPOE TEN0, MOJEIIH CTPOCHHUS Ia30B, KUIKOCTEH U TBEPBIX TEll,
IUTaHETapHAask MOZAEIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO S1pa) U YMEHHE
NPUMEHSTh UX 17151 00BsICHEHHsI YU3NYECKUX MTPOLIECCOB

YMmeHne o0bsCHITH (PU3NUECKHUE MTPOIIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH,
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C ONOPOH Ha
W3y4YeHHbIC CBOUCTBA (DU3NYECKUX SIBICHUH, (PU3NUECKHIE 3aKOHBI, 3aKOHOMEPHOCTH
Y MOJENN

YMeHue pemats pacueTHbIe 3a1aun (Ha 0a3e 2—3 ypaBHEHHI), UCIIONB3Ys 3aKOHBI U
(hopMyJIBI, CBA3BIBAIONINE (DU3MUCCKUE BEIMYMHBI, B YACTHOCTH, 3aITUCHIBAThH
KpaTKOE YCIIOBUE 3a/1a4H, BBISBIISATH HEJOCTAIOIHNE TaHHBIC, BRIOMPATh 3aKOHBI U
(bopMyIIbl, HEOOXOAUMBIE TSI €€ PEIICHHs, HCII0JIb30BaTh CIIPABOYHbBIEC JaHHEIC,
IIPOBOJUTH PaCUYCThl U OLCHUBATL PCAJTMCTUYHOCTD IMMOJYUCHHOI'O 3HAYCHUA
¢bu3nyUecKol BETMYMHBI; YMEHHE ONPEACTATh Pa3MEPHOCTh PU3NUECKON BETUUNHEI,
HOJIyYSHHOH NPH PEIICHUH 3a1a4H

VYmenue XapaKTCpU30BaTh NPHUHIUIIBL HeﬁCTBHH TEXHUYCCKHUX YCTPOﬁCTB, B TOM
YKCIIe OBITOBBIX HpI/IGOpOB, 1 MMPOMBIIIJIICHHBIX TEXHOJIOT'MYCCKUX MPOUECCOB 110 UX
OIMMCAaHUIO, UCTIOJIb3YS 3HAHUS O CBOMCTBax (1)PI3PI‘*I€CKPIX SIBIICHUH U H€O6XO,[[I/IMLI€
(1)1(131/1‘1601(1/16 3aKOHOMCPHOCTH

10

YMeHre uCronb30BaTh 3HAHUS O PU3MUYECKUX SIBICHHUSX B IOBCEHEBHOW JKU3HU IS
obecrievueHuns1 6€30MaCHOCTH MPHU OOPAIeHUH ¢ OBITOBBIMU TTPUOOpaAMU
TEXHUYECKUMH yCTPOICTBAMH, COXPaHEHHS 310POBbS M COOIO/ICHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUSI B OKpYIKaIoIeH cpejie; MOHMMaHue HeoOX0IMMOCTH
NPUMEHEHUS TOCTKEHUH (PU3UKU U TEXHOJIOTUH JUIS palliOHAIEHOTO
PUPOAOTIONH30BAHHS

11

OnbIT oKcKa, Mpeodpa3zoBaHusl U IpeICTaBlIeHUs HHPOpMaIH GUINIECKOTO
COJepKaHus C UCTIONIb30BAaHUEM HH(POPMALIMOHHOKOMMYHHKATUBHBIX TEXHOJIOTHUH;
YMEHHUE OLICHUBATh JOCTOBEPHOCTH MOJIyYeHHON HHPOPMALIMH HA OCHOBE
HMMEIOIINXCS 3HAHUH U JOIOJIHUTEIbHBIX UCTOYHHUKOB; YMEHUE UCIIOJIb30BATh IIPU
BBINOJIHEHUN YYE€OHBIX 331aHUi HAYYHOTIONYJIAPHYIO JINTeparypy GU3NIecKOro
COJIepKaHus, CIIpaBOYHBIE MaTepHallbl, pecypchl ceTu IHTEepHeT; BiaieHue
0a30BBIMU HAaBBIKAMH IIPe00pazoBaHusl HHOOPMALIUK U3 OJHOW 3HAKOBOM CUCTEMBI B
JPYTYI0; yMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIC M YCTHBIE COOOIIEHHS Ha
OCHOBE MH(POPMAINH U3 HECKOJIBKUX UCTOYHUKOB

IlepeyeHb 3/71EMEHTOB COJepKaHus, NpoBepsaeMbix Ha OI'J no pusuke

\ Kog

‘ IIpoBepsieMblii 3JIEMEHT COIEpKAHUS




MEXAHNWYECKHUE ABJIEHUA

1.1

Mexannyeckoe — nBMKEHME. MarepuanibHass ~— TOYKA. Cucrema
orcyeTa. OTHOCUTENBHOCTh IBHKEHHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE JiBKeHHE. CpenHss ckopocTs. Dopmyna
JUTSI BBIYMCIICHUS CPEJIHENH CKOPOCTH:

1.3

PaBHOMEpHOE TPSMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPIMHATHI
TeJIa OT BPEMEHHU B CIIy4ae PAaBHOMEPHOI'O IPSAMOJIMHENHOIO JBUKCHUS:

X(t) = X + Wt
Fpa(bI/IKI/I 3aBUCHUMOCTH OT BPCMCHHU HJIS ITIPOCKIKUU CKOPOCTH, ITPOCKIIUHU

IMEPCMCIICHUA, ITYTH, KOOPAWHATHI IIPpU paBHOMCPHOM HpHMOHHHeﬁHOM
JABUKCHHUI

1.4

3aBUCHUMOCTh KOOPJIMHATHI TeJla OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO IBUYKEHUS :

2
X(t) =X, +Vy,t+a,- EX

DopMyIIbl ISl TPOCKIIMU MTEPEMENICHHUS, TPOEKIIUU CKOPOCTH U MPOEKIUN
YCKOPEHMUS IIPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKCHUH:

t2
Sx(t) = Vox 't+ax ';’

V, (t) = Vox T8, 't,

ay(t) = const,

Vax? — Vix2 = 2axSx.

['paduiky 3aBUCUMOCTH OT BpEMEHHU JIJIs1 POEKIINK YCKOPEHUS, TPOCKITUU
CKOPOCTH, TPOCKIIUH NEPEMENIEHUS, KOOPAUHATHI TP PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBMXKECHUU

1.5

CBobOonHoe manenue. DopMysibl, ONMUCHIBAIOIINE CBOOOJHOE IaJICHUE
TeJa TO BEPTUKAIW (IBW)KCHUE Tella BHU3 WM BBEPX OTHOCUTEIHLHO
MOBEepXHOCTH 3eMiH). ['padku 3aBUCUIMOCTH OT BPEMEHH JIJISI MPOCKIINU
YCKOPEHHUSI, TPOCKIIMA CKOPOCTH M KOOPJAWHATHI TMpPU CBOOOJHOM
MaJICHU TeJia 10 BEPTUKAIU

1.6

CKOpOCTh paBHOMEPHOI'O JBHKEHHUS TEJIAa MO OKPY>KHOCTH.
Hanpasiienue ckopoctu.

®opmyiia Juisl BBIYUCIEHUS CKOPOCTU YEPE3 PaIuyC OKPYKHOCTH U
Mepuo T OOpaICHHS

2R
V= ——
T

LlenTpocTpemMutensHoe yckopeHnue. HampaBienue




LIEHTPOCTPEMHUTEIIBHOTO YCKOpeHUs. PopMyia Uil BBIYUCICHUS
YCKOPEHHUS:

1.7

Macca. I1noTHOCTB BCHICCTBA. CDOpMYJ'Ia JJIA BBIYUCIICHUA ITNIOTHOCTH .

m
p=—
Vv

1.8

Cuma — BCKTOpPHAasA (1)I/IBI/I‘-I€CK21H BeanunHa. CII0KEeHUE CUIl

1.9

SBnenne nnepunu. [lepssiii 3ak0H HproTOHA

1.10

Bropoii 3axkoH HproToHa:

—
—

F=m-a.

CoHanpaBJI€HHOCTh  BEKTOpa YCKOPEHHMS Tela M BEKTOpa
CWJIbL, ICMCTBYIOIIIEN Ha TEJIO

1.11

Bzaumopeiicteue tein. Tpertuii 3akon Herotona:

—

12

F,  =F

—>l:

1.12

TpeHI/Ie IIOKOA U TPCHUC CKOJIbIKCHU . (DOpMYJ'Ia AJIA BBIYUCIICHUA MOAYJLA
CUJIBI TPCHUA CKOJIbKCHHA:

F,=u-N

1.13

Hedbopmarnus tena. Yrpyrue u Heynpyrue aedopmari. 3aKoH
ynpyroi nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCeMI/IpHOC TATOTESHUE. 3aKOH BCCMHPHOTO TATOTCHUA:

F=g. MM

DZ

Cuta TsbkecTH. Y CKOpeHHe CBOOOIHOTO MaACHUS.
dopmyria 11 BBIYUCICHUS CUIIBI TSDKECTH BOJIM3U MMOBEPXHOCTH 3EMITH:

F =mg.

JIBrkenne 1uiaHer BOkpyr Comnpna. IlepBag kocmuueckas
CKOpOCTb. HeBecoMOCTh U Iieperpys3ku

1.15

Nmnynbe Tena — BeKTopHas pu3nyecKasi BeIMYMHA.

p=mv

NmMnyibe cucTemsl Te.
N3menenne nvmnysbca. Mmysibe cuitbl

1.16

3aKoH COXPAaHCHHUA MMITYJIbCA IJIA BaMKHYTOﬁ CHUCTCMBI TCII:




p'=m,v, ¥ m,Vv, =Tonst.

PeaxtnBHOE nBUXKEHIE

1.17

Mexannueckasi pabora. @opmyiia sl BRIYUCICHUS] paOOThI CHIIBL:

A = Fscosa.

Mexannueckass MOIITHOCTD:

N:A

t

1.18

Kunetnueckas 1 noTeHUHAIbHAS SHEPTHUSL.
dopMyna I BBIYUCICHUS KHHETUYECKOU
SHEPIUH:

mv?

Ek:7.

Teopema 0 KHHETHYECKOM SHEPTUH.
dopMmyna 1151 BBIYACICHUS IOTEHIUAIIBHON SHEPTUHU Tea, MOAHSATOTO
Haja 3eMJIEN:

E, = mgh

1.19

MexaHuueckas OHCPI'HA:

E=E+E,

3aKOH COXpaHEeHWs MexaHudeckoil sHeprun. Dopmyna s
3aKOHA COXPAHEHUSI MEXaHUYECKOW SJHEPTUU B OTCYTCTBUE CUII
TPEHUSL:

E = const.

IIpeBpanieHre MEXaHNYE€CKOW SHEPTUHU NTPY HATMYHUU CUJIIbI TPEHUS

1.20

[TIpocTbie MeXaHU3MBI. «30JI0TOE MPABUIIO0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M = Fl.

Y cii0BUE paBHOBECHS pbhlUara:

M1+M2+...:O.

[ToaBM>XKHBINA U HETIOABMKHBIN OJIOKH.

TI0JIC3HAA

KIIJI mpoCThIX MEXaHU3MOB, | =

3aTpavdcHHasA

1.21

JlaBieHue TBEpAOro Tena.
dopMyna I BBIYUCIEHUS TaBIEHUS TBEPAOTO TENA!

F
p=_.
S

JlaBnenue raza. Atmoc(epHoe 1aBieHHeE.
I'mapocratnueckoe AaBJIECHUE BHYTPU KUJKOCTH.




CDOpMy.]Ia AJIs1 BBIYMCIICHUA JaBJICHUSA BHYTPH
KHUOKOCTHU:

P =pgh+ Py,

1.22

3axoH [lackans. ['uapaBauyeckuii npecc

1.23

3akon Apxumena. dopmyna s onpeeseHUus BhITAJKUBAIOIIEH CHIIBI,
JEeHUCTBYIOIIECH Ha TEJI0, MOTPYKEHHOE B JKHIKOCTh WJIU Ta3:

I:Apx. = pgv '

VYcnoBue mnaBanus tena. IlmaBanue CyOIO0B U BO31YXOIIJIABAHHC

1.24

MexaHuveckue KosieOaHus. AMIUIUTYIa, MEPHOJI U YacToTa
KoJIcOaHUMN.

®dopmyiia, CBSI3BIBAIONIAS YACTOTY U NepuoJl Kojnedbanuit: V =
T

1.25

MaremMatnueckuii W NOpPYyKUHHBIM MaATHUKU. [IpeBpamenue
SHEPTUU MPHU KOJEOATETbHOM ABUKEHUU

1.26

3atyxaronue kojebanus. BeinyxaeHHble kojie0anus. Pezonanc

1.27

Mexannueckure BoHbI. [IponobHbIE U TONIEpeYHbIe BOJIHBIL. J[inHA
BOJIHBI U CKOPOCTbh PacCpOCTPAHEHHUS BOJIHBI:

A=Vv-T

1.28

3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHHE 3ByKOBOW BOJIHBI HA
rpanune aByx cpea. MHpa3Byk u yabTpa3Byk

1.29

[IpakTrueckue paboTbl

N3mepenne cpeaHel TIJIIOTHOCTH BEUIECTBA; AapXUMEJOBOM  CHUIIBI;
KECTKOCTH MPYKUHBI; KO (PUIIEHTAa TPEHUS CKOJIbXKEHHUSI; paOOThI CUIIbI
TPEHUs, CUJbl YIPYIOCTH; CpelHEH CKOPOCTH JABIKEHHS Opycka IIo
HAaKJIOHHOM IIJIOCKOCTH; YCKOpPEHHs Opycka NpH JBUXKEHUU IO
HaKJIOHHOU IJIOCKOCTH; YaCTOTHI u rnepuoa KoJIe0aHMi
MaTEeMaTHYECKOro  MasTHUKA; YacTOThl W  MepuoAa  KoJjebaHui
OPYXUHHOTO MAasTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOUIEIO Ha phIYar;
paboThI CUIIBI YIIPYTOCTH IIPU MOABEME TPY3a C MOMOIIBIO0 HEMOIBUKHOTO
0Ji0ka; paboThl CWJIBI YNPYrOCTH TMpPH TNOIBEME TIpPy3a C MOMOILBIO
IIOABMKHOTO OJIOKA.

UccnenoBanne  3aBUCUMOCTH  apXUMEIOBOMW  CHJIBI  OT  o0ObeMa
MOIPYKEHHOW YaCTHU TeJla U OT IUIOTHOCTU KUJKOCTH; HE3aBUCHMOCTH
BBITAJIKABAIONIEH CHUJIbI OT MACChl T€ja; CUJIbl TPEHUSI CKOJIBKEHUSI OT
CWJIbl HOPMAJIBHOTO [ABJICHUA MW OT poJia IOBEPXHOCTH; CHJIbI
yOPYroCTH, BO3HUKAIOIIEH B TMPYyXUHE, OT CTeNneHu achopmalnuu
NPY>KUHBI, YCKOPEHUSI OpycKa OT yrja HaKJIOHa HaIpaBJIAIOIIEH; mepuoja
(9acToThI) KOJNIEOAHWN HUTSHOTO MasTHUKA OT JUIMHBI HHUTH, IMEepuoaa
KOJIeOaHUN TPY)KMHHOTO MasTHUKa OT MacChl Tpy3a U IKECTKOCTH
MPY>KUHBI; UCCIIEOBAHNE HE3aBUCUMOCTH TIEPHO/Ia KOJICOAHUN HUTSHOTO




MasiTHUKA OT Macchl rpysa.
[IpoBepka yca0BHUsl paBHOBECHSI pblyara

1.30 duznueckue SBICHUS B MPUPOJE: MPUMEPHI JIBIKECHUS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOM M HEXKHMBOM TPHUPOAE, JEUCTBHUE CHIIBI
TPEHUS] B MPUPOJE U TEXHUKE, MPUIMBBI U OTIIMBBI, ABUKECHHUE IUIAHET
ConHEYHOW CHCTEMBI, PEaKTHBHOE JBUKCHUE JKUBBIX OPTraHU3MOB,
phluard B TeJ€ 4YeJIOBEKa, BIMSHUE aTMOC(EpPHOTO JaBJICHUS Ha KUBOU
OpraHu3M, IUIaBaHuE pblO, BOCHPUATHE 3BYKOB  YKUBOTHBIMH,
3eMJIETPSCEHUE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO
1.31 TexHuueckue ycTpoucTBa: CUJOMETp, JATUUKHU TOJIOKEHHUS], pAaCCTOSHUS
U YCKOPEHUS, TUHAMOMETp, MOAIIUITHUKHU, PAKEThI, pbluar, MOBUKHBIMI
W HEMOABWXHBIA  OJOKH,  HAKJIOHHAs  IUIOCKOCTh,  IPOCTHIE
MEXaHW3Mbl B  OBITY, cOOOLIAOIIMECS]  COCYIbl,  YCTPOMCTBO
BOJIONIPOBO/A,  THUAPABIMYECKHH  TMpecc, MaHOMETp, OapoMeTp,
BBICOTOMEp, IIOPIIHEBOM HACOC, AapEOMETp, HXOJOT, HCIOJIb30BAHUE
yIbTpa3Byka B OBITY U TEXHHUKE
2 TEITJIOBBIE ABJIEHUA
2.1 OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BelecTBa. Mojenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSIHUM
BemecTBa. Kpucrammueckue u amopdHbie Tena
2.2 JIBrkeHue  4vactuil BemiectBa. CBsi3b  CKOPOCTH  JBUKEHUS
YacTHL] C TeEMIIEpaTypor. bpoyHOBCKOE nBUkXeEHNE,
b dy3us
2.3 CMauuBaHMe U KamWUISIPHBIE SIBJICHUS
24 TerioBoe paciMpeHue U CxKaTue
2.5 TerioBoe paBHOBECHE
2.6 Buyrtpennsis sneprusi. Pabota u Temonepeaada Kak CrocoOb
M3MEHEHUS! BHYTPEHHEH dSHEPTUH
2.7 Bup! Tennonepenayn: TeIIOMPOBOHOCTh, KOHBEKIIHS, U3ITyUEHUE
2.8 HarpeBanne wu oxnaxnenne Tten. KoOIMYECTBO TETUIOTHI.
VY 1enpHas TEII0EMKOCTD:
Q = Cm(tz — t]_)
2.9 3aKOH COXpaHEHUS YPHEPTUU B TEIJIOBBIX MPOIIECCaX. Y paBHEHUE
TEIJI0BOro OajaHca:
Q+Qx+..=0
2.10 Ucnapenne wu xkoHaeHcauus. H3MeHeHHE BHYTPEHHEM »JHEpPrHM B

MpOLIECCE UCMAPEHUS U KOHAEHcAuu. KurneHue XKuakocTu. Y aenbHas
TEIJI0Ta NapooOpa30BaHUS:

0

m
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BnaxxnocTh BO3ayXa

2.12

IInaBnenne w Kpucraumsanusa. V3MeHeHHe BHYTpEHHEU
DHEPIUH IIPU IUJIABICHUU U KPUCTAJUIM3ALMU. Y IeJIbHAs
TEIJIOTA IIJIABICHUS:

,_Q

m

2.13

BHYTpeHHHSI OHCPTUA CropaHus TOILIMBA. YIIGJILHBJI TCILJIOTa CropaHu:Ad
TOIIJINBA.

-2
m

2.14

[Tpuntunel paboTs! TerioBsix apurateneil. KI1J[ Terosoro aeurarens

2.15

[IpakTrueckue paboThbI

N3mepeHre yneapHOM TEIUIOEMKOCTH METAUIMYECKOTrO LIWJIMHAPA;
KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOIO BOJOM KOMHATHOM TEMIEPATyphI
(PMKCUPOBAaHHOM MacChl, B KOTOPYIO OIYIIEH HarpeTblil IWIHHID;
KOJMYECTBA TEIUIOTBHI, OTJAHHOIO HArpeTbIM LHJIUHAPOM, IIOCIIE
OMMyCKaHUsl €ro B BOJAY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHOM
BJIQXKHOCTH BO3/1yXa; YAECIBbHOW TEIJIOTHI IUIABJICHHUS JIB/A.

HccnenoBanne M3MEHEHMs TEMIEpaTypbl BOABI IIPU  PA3IMYHBIX
YCIIOBUSIX; SIBJICHUS TEIUIOOOMEHA NPY CMEIIMBAHUM XOJIOIHOM U ropsiueit
BOJBI; ITpOLIECCAa UCTIAPEHHUS

2.16

duznyeckue SIBJICHUSI B npUpoJe: IIOBEPXHOCTHOE
HATSDKEHUE M KalWUIIPHBIE SIBICHUS B PUPOJIE, KPUCTAIUIBI B IIPUPO/IE,
m3nyuyenre ConHua, 3amMep3aHue  BOJIOEMOB, MOpPCKUE  OpH3BbI;
oOpa3oBaHH€e POChI, TyMaHa, UHEs, CHeTa

2.17

TexHuueckue  yCTpOMCTBA:  KallWUISAPBI,  IPUMEPHI
WCTIOJIb30BAHUS KPUCTAIUIOB, JKUAKOCTHBIN
TEPMOMETp, HNATYUK TEMIIEPATYPBI, TEPMOC,

CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBast

TypOWHa, IBUTATENIb BHYTPEHHETO CTOPaHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnexkTpuzanus Tei. JIBa Bua 2JICKTPUIECKUX 3apsI0B

3.2

BzaumoeiicTBre 3apsykeHHBIX Tell. 3akoH KynoHa

3.3

3aKOH COXpaHEHHs IICKTPHUECKOTO 3apsiia

3.4

Onexrpuyeckoe nosie. HanpskeHHOCTh 3IEKTPUYECKOro IOJI.
[TpuHUMI CyneprIO3ULIMH SIEKTPUUECKUX MOJIEN (Ha KAYECTBEHHOM

YpOBHE)

3.5

Hocuremm QJIICKTPUYCCKHUX 3apsaoB. I[eﬁCTBHe QJICKTPHUUCCKOI'O
I1OJIs1 Ha SJICKTPUUCCKUC 3apAbl. HpOBOI[HI/IKI/I u




TUAIJIEKTPUKU

3.6

[ToCTOAHHBINA PIEKTPUUECKUN TOK. [[EMCTBUSA BIEKTPUYECKOTO TOKA.
Cuna Toka. Hanpspkenue.

=9
{

3.7

DNEeKTPUYECKOE COMTPOTHUBIICHUE. Y IEIEHOE AIICKTPUIECKOE
COIIPOTHUBJICHUE!

R=2
S

3.8

3akoH OMa JJ1s1 ydacTKa 3JIEKTPUYECKON LIETIH:

3.9

[locnemoBaTenbHOE COCAUHEHUE ITPOBOAHNKOB:

L=, U=U;+U,; R=R; + Ro.
HapaJIJIeJIBHoe COCAMHCHHNC ITPOBOJHHUKOB PABHOI'O COITPOTUBJICHMS !

R
U=U:l=I+1:R="1
1 2 1 2

o)

CmMeranHbIe COCANHCHUA ITPOBOIHHNKOB

3.10

PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

A=U-I-t;,P=U"1I

3.11

3akoH J[xoyins-JIenna:

Q=1>"R-t

3.12

OnbiT DpcTena. MarHuTHoe Mojie IpsIMOro MPOBOJHUKA C TOKOM.
JIMHUY MarHUTHOW UHTYKIIMH

3.13

MaruuTtHoe 10Jie IMOCTOSSHHOIO MarHurta. B3amMoaencTBue IMOCTOSHHBIX
MarduToB

3.14

JleicTBME MAarHMTHOTO MOJISI HA IPOBOJAHUK C TOKOM

3.15

OnbiTel @apajes. SABieHUE SNEKTPOMArHUTHOW HHAYKIMH. [IpaBuio
Jlenua

3.16

[IpakTrueckue paboThI

N3mepenne 3IIeKTPUYECKOTO COMPOTUBIICHHUS] PE3UCTOPA; MOITHOCTU
AIIEKTPUIECKOTO TOKA; PabOTHI JIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHUJTBI TOKA, BOSHUKAIOIIETO B MPOBOJIHUKE
(pe3ucTopbl, JaMIoyka), OT HamNpsHKEHUS Ha KOHIAX TPOBOJHUKA;
3aBHCHMOCTH COIPOTHUBICHUS OT JUIMHBI TMPOBOJHUKA, IUIOMIAJAA €T0
MOTIEPEYHOTO CEYCHHS U YACITHHOTO COMTPOTHUBIICHHUS.

[TpoBepka npaBuiIa TUTST AIEKTPUIECKOTO HATPSKCHUS




P TOCJIENOBATEILHOM COSIUHEHUN TPOBOJIHUKOB; TIPABWIIA JJIS CHIIBI
AJIEKTPUIECKOTO TOKa MPH IMAPALICIBPHOM COCIUHEHHH IPOBOJHUKOB
(pe3ucTophI U JTAMITIOYKA)

3.17 duznueckue SBJICHUS B MPUPOJIC: AIEKTPUUECKHUE SBJICHUS B aTMOc]epe,
ANEKTPUYECTBO KUBBIX OPTraHW3MOB, MAarHUTHOE IOJe 3eMiu, apeid
MOJIFOCOB, POJIb MAarHUTHOTO TMOJS JUIsl JKU3HU Ha 3emiie, MOJspHOe
CUSTHUE

3.18 TexHHuuecKrue YCTpPOMCTBA: 3JEKTPOCKON, AaMIEPMETP, BOJBTMETP,
peocTar, CYETUHMK DJJICKTPUUYECKON DSHEPruM, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPDI), ITEKTPUUECKUE
MPEeIOXPaHUTENH, JIEKTPOMATHHUT, JIEKTPOABUTATENb MOCTOSHHOTO TOKA,
TeHEPATOP MOCTOSTHHOTO TOKa

3.19 DnexkTpomMarHuTHbIC BOJIHBI. [1IKkana 31eKTpoMarHuTHEIX BOJTH

3.20 JlyueBas monenb cBeta. [IpsiMonuHeitHoe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxkeHus cBeta. [lnockoe 3epkaino

3.22 [Ipenomnenue cBera. 3aKOH NMPETOMIIEHUS CBETA

3.23 Jlucniepcust cBeTa

3.24 Jlunza. Xox nydeit B nmH3e. DOKYCHOE PACCTOSIHUE JTMH3HI.
Onruyeckas cuia JIMH3bL:
D=1/F

3.25 I'1a3 kak ontuueckas cucrema. OnTuyecKue npuoopsbl

3.26 [IpakTuueckue paboThb
N3mepenne onTuueckol cwibl coOuparonieid JUH3bL,  (POKYCHOTO
paccTtosiHMs coOuparonied  JuH3blL (IO CBOWCTBY  PaBEHCTBA
pa3MepoB  TpeaMeTa U M300pa)keHus, Korja MpeAMET PacIoJIOXKEH B
IBOMHOM (hOKYcCe), TOKa3aTels MPEeTOMIICHUS CTEKIIA.

Uccnenosanue cBoiicTBa M300pakeHus, MMOJTYYEHHOTO C TTOMOIIBIO
coOuparoIe JTMH3bI; U3MEHEHHUs (DOKYCHOTO PAacCTOSHUS IBYX
CJIOKCHHBIX JIMH3; 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIyda OT
yIja MajeHusl Ha TPaHUIE «BO3yX — CTEKIIO»

3.27 dusnueckue sABJICHUS B npupone: 3atMeHust CosHua u JIyHbl, nBeTa
TeJ, ONITUYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra,
MUPaXK)

3.28 Texnuueckue ycTpoMCTBa: OYKH, MEPHUCKOMN, (oToarmmapar,
ONITHYECKHUE CBETOBOIBI

4 KBAHTOBBIE SIBJIEHUA

4.1 PamnoaktuBHOCTE. Anb(da-, OeTa-, raMMa-u3nydeHus. Peakmuu
anb(da- u 6eTa-pacnaaa

4.2 OneiTel Pezepdopna mo paccesnuro anbda-gyactuil. [lnanerapHas

MOJIEJIL aTOMa




4.3

CocTtaB aTOMHOI'O sgapa. H3oTomnsl

4.4 Ilepron nmosypacnaza aTOMHBIX sIIEP

4.5 S nepHble peakyy. 3aKOHBI COXPAaHEHUs 3apsI0BOTO U MaCCOBOTO YHCEN

4.6 dusnyeckue sBICHUS B MPUPOJE: €CTECTBEHHBIM paJnOakTUBHBIA (OH,
KOCMHYECKHE JTy4H, PaJMOAKTUBHOE M3IyUYEHUE NPUPOIAHBIX MUHEPAJIOB,
NEUCTBUE PAIMOAKTUBHBIX U3JTyYEHHUI Ha OPraHu3M YeJOBEKa

4.7 TexHudeckue yCTpOMCTBA: CHEKTPOCKON, WHAWBUIYAJIbHBIN

AO3UMCTpP, KaMECpa BI/IJ'II)COHa, AACPHAA OHCPICTUKA




