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®denepanpHas pabodyasi mporpamma 1Mo ydeOHomy mnpeamery «Duznkay (0a30BbIN
ypoBeHb) (mpenMeTHass o0nactb «EcTecTBeHHO-HAaydHbIE MPEAMETHI») (Janee
COOTBETCTBEHHO — Mporpamma 1o ¢pusnke, Gu3nka) BKI0UYAET MOSICHUTEIbHYIO 3alHCKY,
coziepkaHue 00ydeHUs, TUIaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS MPOTrpaMMBbl 10 (U3HKE,
TEMaTUYECKOE TUIAHUPOBaHUE, MepeueHb (KOAU(PUKATOP) pacHpeleICHHbIX 0 KilaccaM
pOBEpPSAEMbIX TpEeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHON
IpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl U AJIEMEHTOB COJEpKaHus Mo (usmke,
nepeueHs (KoaupukaTtop) NpoBepsieMbIXx TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOIM 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHUS U 3JIEMEHTOB
cojiepKaHus o (PU3HKE.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMma o ¢pu3rke Ha ypOBHE OCHOBHOT'O OOLIET0 00pa30BaHUs COCTaBJICHA HA
OCHOBE TMOJOKEHUH W TpeOOoBaHUU K pe3ysibTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3zoBaTesibHON Mporpammsbl, mpeactaBieHHbix B PI'OC 00O, a takxke ¢
ydeToM (QenepanbHoil pabodeil mporpaMmbl BOCIUTAHUS U KOHIIEHIIUU MPENO aBaHuUs
y4yeOHoro npeamera « Du3nKay.

ConepxaHue mporpaMMmbl MO  (U3MKE HalpaBiIeHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHON IPpaMOTHOCTH OOYYAIOIIMXCS U OpraHU3alMI0 U3ydYeHUs] PU3UKU
Ha JIeSITEIbHOCTHOM ocHOBe. B mporpamme mo (u3MKe yUHUTHIBAIOTCS BO3MOKHOCTH
yueObHOro mnpeamera B peanuzanuu TpedoBanuitk ®I'OC OOO k MmIaHUPYEMbIM
JTUYHOCTHBIM M METANpPEIIMETHBIM pPe3yJibTaTaM OOYUYeHHsI, a TAKKe MEKIIPEIMETHbBIC
CBSI3M €CTECTBEHHO-HAyUHBIX Yy4€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHHs.

[Iporpamma no (u3uke ycTaHaBIMBAaeT paclpejesieHne yd4eOHOro Marepuania Io
rojiaM oOy4enus (1o Kj1accam), IpeiiaraeT IpuMEPHYIO MOCIIEI0BATEILHOCTh U3YUEHUS
TE€M, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUSI TPEAMETHOIO COJICPKAHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIIUXCS.

[Iporpamma no ¢u3uke pazpaboTaHa C IENbIO OKAa3aHUS METOJUYECKOM MOMOIIU
VUHUTEIO B CO3IaHUH paboueli MporpaMMBbl 10 y4eOHOMY MPEAMETY.

duznka SABISIETCS CHUCTEMOOOPA3yIONIUM I €CTECTBEHHO-HAYYHBIX YUYCOHBIX
MPEAMETOB, MOCKOIBKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHEH, OWOJIOTHEl, acTpoHOMUEH W (u3udecko reorpadueid, BHOCUT
BKJIaJl B €CTECTBCHHO-HAyYHYIO KapTHHY MHpa, MPEIOCTaBIseT Haumboliee SCHbBIC
oOpasipl MPUMEHEHUsT HAyYHOTO METOJla TO3HAaHMs, TO €CTh CIOco0a TMOMydeHUS
JIOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TVIaBHBIX 3a/ady  (PU3MYECKOro oO0pa3oBaHUA B CTPYKType OOIIEro
o0pa30oBaHUs COCTOUT B JOPMUPOBAHUN €CTECTBEHHO-HAYYHOW rPaMOTHOCTH U UHTEpECa
K HayKe y OOy4aronIuxcs.



N3yuenue ¢usuku Ha 0a30BOM ypOBHE MPEIIOJIAracT OBJIAJIEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

HAy9YHO OOBSICHATH SBJICHUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIEI0BAHMS; UHTEPIIPETUPOBATH

JAHHBIE W  HCMOJIb30BaTh HAYYHBIE JIOKa3aTeJIbCTBA
JUISl IOJTyYE€HUST BEIBOJOBY.

[enu n3yueHus: GU3MKU HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs OMpPeIeICHbI
B KOHIENIMU TMpernojaBaHusi y4yeOHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickou Oenepanuu, peATU3YIOIINX OCHOBHEIE
0011e00pazoBaTeNbHbIE TPOrPAMMBI.

Lenu u3yuenus pusmku:

MPUOOpPETECHUE MHTEpPECa M CTPEMIICHUS OOyYalolmMXCsl K HAyYHOMY H3YUYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTUE TMPEJCTABICHUI O HAYYHOM METOJIe¢ IMO3HaHUs U (HOPMUPOBAHHE
UCCIIE0BATEIBbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHHE€ HAY4YHOTO MHUPOBO33PEHMS KaK pe3yJbTaTa HU3YYEHUs] OCHOB
CTpPOEHHUS MaTepuu U QyHTaAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUe TPEACTaBICHUA O PpoOAU (PUIUKA JJISI  Pa3BUTUS JPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oymaymied mpodeccruoHalIbHON
NeSITeTbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, TOATOTOBKA K JaibHEHIIeMy 00y4eHHIO B ATOM
HaIpaBJICHUMU.

JlocTikeHre 3TUX 1eNiel MporpaMMbl 1o (U3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

MpUOOpETEeHUE 3HAHMI O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHUUYECKUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

MpUOOpETEeHUE YMEHUW ONUChIBAaTH U OOBACHATH (UBUYECKHE SBJICHUS
C UCIOJb30BaHUEM IOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUs MPOCTEUIINX PACUETHBIX 3a7ad C HCIOJIb30BaHUEM
(bu3HUEeCKUX MOJIENIEH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HaOII0aTh NPUPOJHBIC SBJICHUS U BBIMOJHITH OMBITHI,
JabopatopHble PabOThl W AKCHEPUMEHTAJbHBIC HCCIICIOBAHUS C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ HH(pOpMaIHeil PU3NIECKOTO COAEP KaHusl, BKIIFOYas
uHpOpMAIIMI0O O COBPEMEHHBIX JIOCTWKCHHMSIX (PU3UKU, aHalu3 M KPUTUYECKOE
OlICHHBaHUE UH(OpMAIINH;

3HAKOMCTBO €O cdepamu MpohEeCCUOHAIBHOM EATEIbHOCTH, CBS3aHHBIMHU C
(bU3UKONM, W COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAaHHBIMM Ha JOCTHUKEHUSIX
bu3uYeCKOol HayKH.

OO6miee 4yuCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3y4eHHs (PU3UKUM Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 4yacoB (2 yaca B He/iel0), B 8 kitacce — 68 gacos (2
yaca B Helel), B 9 kitacce — 102 ygaca (3 gaca B HEIeI0).



[Ipeanaraemslii B mporpamme 1o GU3UKe nepedeHb 1a00paTopHbIX padOT U OTBITOB
SIBIISICTCSI PEKOMEHIATEIIbHBIM, YYHTEIb JIJIAeT BRIOOP TPHU POBEACHUU JIA0OPATOPHBIX
paboT W OMBITOB C YYETOM WHAWBHIYaJIbHBIX OCOOCHHOCTEW OOYYarOIIUXCs, CIHCKA
IKCTIEPUMEHTAJIBHBIX 33JaHUM, MPeUIaraeMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO
dK3aMeHa Mo (PU3HUKE.



COIEPKAHUE OBYYEHMUAA

7 KIIACC
Du3uKa 1 ee poJib B O3HAHUM OKPY:KAIONIero Mupa
®uszuka — Hayka o mnpupone. SBineHus npuponabl. DuU3MUECKUE SBIICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BennuuHbl. M3Mepenue ¢pusndeckux BenuunH. Ousnueckue npudopsl.
[TorpemnocTs n3MepeHnii Mexx1yHapoaHasi CUCTEMA €IMHMII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKd  H3Y4yalOT  IPHUPOAY.
EcTecTBeHHO-HaY4YHBII METOJ TO3HAHNUA: HAOII0IeHNE, TOCTAHOBKA HAYYHOT'O BOMPOCa,
BBIJIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 IPOBEPKE TUIOTE3, 00BACHEHUE HAOII01aEMOT0
saBieHus. Onucanue GU3NUECKuX SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUIYECKIUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckue MpUOOPHI U MPoIIeIypa MPSAMBIX U3MEPEHUM aHAJIOTOBBIM M IIU(PPOBHIM
pUOOPOM.

JlabopamopHhwvie pabomul u onwvinol

Onpenenenre LEHbI JeJICHUs Kbl U3MEPUTEIBLHOr0 Iproopa.

N3mepenne paccTosHMi.

N3mepenune o6bemMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX TEJ.

N3mepenne TemriepaTypbl MPU MOMOIIM KUIAKOCTHOTO TEPMOMETpPA M JaTUUKA
TeMIepaTyphl.

[IpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3BI: JAATBHOCTD MOJETa MIAPHKa,
MYIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbIIIEe, YeM OO0JIbIlIE BHICOTA ITYCKA.

IlepBoHayajibHbIE CBEACHHS O CTPOCHUH BellleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue yactul] Bemecta. CBs3b CKOPOCTH IBUKEHUS YAaCTHIL] C TEMIIEPATYPOM.
BbpoyHnoBckoe nBuxkenue, nuddysus. BzaumoaencTere 4acTuil BeECTBA: TPUTSHKEHHUE
Y OTTaJIKUBAHUE.

ArperatHble COCTOSIHHS BEIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPIBIX
(kpucTayimyeckux) Ted. B3auMocBsi3b MEXKIy CBONCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX U HUX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOGeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6nronenue 6poyHOBCKOTO IBUKEHUS.

Habmonenune nuddysumn.

HabGmonenue siBneHul, OOBSACHSIOMUXCS MNPUTSHKEHUEM WIM OTTaJIKMBAHUEM
YacTHI] BEUIECTBA.



Jlabopamopnvie pabomsi u onvimol
OreHka quamMeTpa aToMa METOJIOM PSOB (C UCTOIb30BaHueM (hoTorpadmii).
OnbITel O HAOJIOACHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITBl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

JIBukeHMe ¥ B3auMOIeiCTBHE TeJl
Mexanundeckoe IBHKeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE IBHKEeHHE. CKOPOCTH.
Cpennsisi CKOpOCTh IPU HEPABHOMEPHOM JIBHIKEHHH. PacyeT myTH U BpEMEHHU ABUKEHUS.
SBnenune nHepuuy. 3aKOH MHEPLUH. B3anMoaeicTBrE Te Kak IPUYMHA U3MEHEHUS
CKOpPOCTH JABWKEHHs Tesl. Macca Kak mepa MHEpTHOCTH Tena. [lmoTHOCTE BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMa BELIECTBA.

Cuita kak XapakTepucTuka B3auMoaencTsus Ten. Cuia ynpyrocta u 3akoH I'yka.
N3mepenne cuiibl ¢ TOMOLIBIO AMHAMOMETpA. SIBJIeHUE TATOTEHHS U cuila TshkecTH. Crita
TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Crioxkenue cuil, HapaBIEHHBIX
o oxHou mnpsmou. PaBHopencTByromas cuin. Cuna TpeHus. TpeHHe CKOJIbKEHUS U
TpeHue MoKos. TpeHne B IpUpPOJE U TEXHUKE.

Jlemoncmpayuu
Habntoienne MexaHu4eckoro JBUKEHHs Tea.
N3mepenne ckopocTr NPSIMOIUHERHOTO JIBUKEHUS.
Habuntoienue siBJeHUsI UHEPIUH.
HabGnronenue usmeHeHus: CKOpOCTH MpY B3aUMOJICHCTBUH TEN.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TEI.
CrioxeHune cui, HapaBJIEHHBIX IO OJHOMN MPSAMOMU.

Jlabopamophvie pabomul u onvimol

OnpeneneHrne CKOPOCTH PABHOMEPHOTO JIBHXKEHUS (IIapUKa B )KUIAKOCTH, MOJCIIH
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajiee).

Omnpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapUKa N0 HAKJIOHHOU
IUIOCKOCTH.

OmnpeneneHre IIOTHOCTH TBEPAOTO TENA.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsHKEHUs (1ehopMaIiyy) Mpy>KUHbBI
OT IIPUJI0KEHHOW CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tela
U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

/laBJieHre TBEPABIX TeJl, :KUAKOCTEN 1 ra3oB

Hanenue. CriocoObl yMEHBIIEHHS W yBEJIMYEHUs JaBiieHus. [laBneHue rasa.
3aBUCUMOCTH JaBJEHUs raza ot oobema, TeMiepatypsl. llepenaya naBneHus TBEpAbIMU
TElaMH, SKMIKOCTSIMM M Taszamu. 3akoH llackamsa. IIHeBMaTMUecKue MAaIIUHBI.
3aBUCHUMOCTb JIaBJICHUSI JKUAKOCTU OT TayOuHbl. ['MapocTraTHUecKuil mapajiokc.
CooOmaromuecs cocynbl. ['mapaBiruuecKkue MEXaHU3MBI.

ATtmocdepa 3emnu u arMmocdepHoe AaBieHue. [IpUYMHBI CYIIECTBOBAHMS
Bo3aymHOW oOomouku 3emiu. Omnweir Toppuuennu. M3mepenune atmocepHOro
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JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MODS.
[TpubGopsr 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE XKUJKOCTM M Ta3a Ha NOTPYKEHHOE B HHUX TeNO. BeITaNKHMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaya gaBIeHUS JKUIKOCTHIO U Ta30M.

CooOmaromuecs Cocy/bl.

I'mppaBnuueckunii mpecc.

[IposiBenue neicTBUst aTMOCHEPHOTO 1ABJICHUS.

3aBUCHMMOCTh BBITAIKMBAIONIEH CHJIBI OT OObeMa IMOTrPY>KEHHOW dYacTH Teja
Y IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEHN CUIIbI BECY BRITECHEHHOM KUIKOCTH.

VYcmoBue I1UIaBaHWA TEN: IUIABAHWE WM TIOTPYKEHHE TEll B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onwvinol

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00beMa NOTPYyXEHHOU
B JKAJIKOCTb YaCTH TEJIA.

Onpenenenve BBITAIKUBAOLIEN CHUJIBI, JEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAJIIKUBAKOUIEH CHWJIBI, JEUCTBYIOIIEM Ha TEJIO B
KUIKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIbI, TEUCTBYIOLIEH
Ha TeJIO B )KUJIKOCTH, OT 00beMa MOTrPy>KEHHOM B )KMJIKOCTh YaCTH TeJa U OT INIOTHOCTH
KUIKOCTH.

KoncTpynpoBanne apeomeTpa Wiy KOHCTPYMPOBAHHUE JIOAKUA M ONPENCIICHUE €€
IPy30MO0ABEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEpPrus

Mexanuveckas padboTta. MOITHOCTS.

[IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS TI0CKOCTh. [IpaBuio paBHOBeCHS
peruara. [IpuMeHneHnue mpaBwia paBHOBECHS pbhlyara K OJOKY. «30JI0TOE MPaBUIION»
Mexanuku. Koaddumuent nonesnoro nevictus (qanee — KIIJI) mpocThix MexaHU3MOB.
[IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas >Heprusi. Kunernueckas u noreHuuainbHas 3Heprusi. [Ipespamienue
OJIHOTO BHJA MEXAHWYECKOW OHHEPrMu B JpPYyrol. 3aKOH COXpPAaHEHUS JHEPTUH
B MEXAHHUKE.

Jlemoncmpayuu
[IprumMepbl NPOCTHIX MEXAHU3MOB.



Jlabopamopnvie pabomsi u onvimol

Onpenenenrie pabOThl CWIbI TPEHHS TPU PABHOMEPHOM JIBHJKEHUU Tela
10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

Hccnenosanne yCcinoBUi paBHOBECUS pblyara.

N3amepenue KITJ[ HakIIOHHOM TIJIOCKOCTH.

N3ydenue 3ak0Ha COXpaHEHHS] MEXAHUYECKOW DHEPTUN.

8 KJIACC

TenioBbIe sIBJICHUSA

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH CTPOCHHUSI BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. OIIBITHI, TOATBEPKAAIOLINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KUHETUUECKON TEOPUH.

Mopnen  TBepIOro, JKMJIKOIO M Ta3000pa3HOTO  COCTOSHUM  BEIECTBA.
Kpucrannnueckue u amopdueie Tena. OObSICHEHHE CBONCTB Ta3oB, JKUJIKOCTEH WU
TBEPBIX TEJI HA OCHOBE ITOJIOKEHUI MOJIEKYJISIPHO-KMHETHUECKON Teopun. CMadrnBaHue
Y KalWJUSIPHBIC SIBJIEHUA. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temmneparypa. CBsA3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKECHHS YACTHLI.
Buytpennss sHeprus. CnocoObl M3MEHEHUs BHYTPEHHEW SHEpruu: Temionepeaaya
U CcOBeplIeHHe paboTbl. Bunpl Temionepenaydu: TEMJIONPOBOAHOCTh, KOHBEKIUA,
U3IIy4YCHHUE.

KonuuecTtBo TemoTel. VYaenbHas TEIJIOEMKOCTh BeLIeCTBa. 1emiooOMeH
Y TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oananca. IlnaBnenue u oTBepaeBaHue
KPUCTAJUIMUECKUX BEILIECTB. YaenpHas Terwiora IMaBneHus. [lapooOpazoBanue u
koHgeHcauusa. Mcnapenme. Kunenue. VYnaenbHas Temora napooOpa3oBaHUS.
3aBHCHUMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

Bnaxuocts Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUSL.

[Tpunuunel padoTs! TermnoBbix apurareneil KIIJ[ remnoBoro asuratens. TemnoBele
JIBUTATEJIN U 3aIUTA OKPYKAKOIIEU CPEIBI.

3aKOH COXpaHEHHMS U MPEBPAILLICHUS YHEPTUH B TEILIOBBIX MPOIIECCAX.

Jlemoncmpayuu
Hab6nronenue 6poyHOBCKOTO TBUYKEHUS.
Hab6nronenue nuddysun.
HaOmnronenue siBieHui cCMauyuBaHUs ¥ KalTWJUTSIPHBIX SIBICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
M3menenue naBieHus ra3a mpu n3MeHeHHH 00beMa M HarpeBaHUH WITH OXJIaKICHHUH.
[IpaBuia u3MepeHus: TEMIIEPaTypPhI.
Buae! Tenonepenaun.
OxnaxaeHue npu COBEPIIEHUN PabOTHI.
HarpeBanue npu coBepiiieHuH pabOThl BHEIITHUMH CHJIAMHU.
CpaBHeHHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.



Habmronenue kurexnus.
Hab6nronenue mocTostHCTBA TEMITEPATyPhI IPH TUIABJICHUH.
Moienu TeIUIOBEIX JIBUTATEIIEH.

Jlabopamopnvie pabomsi u onvimol

OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnbITel 110 HAOMIOJCHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEU U TBEPIIbIX
TeJ.

Ornpenenenue AaBiIeHUS BO3AyXa B OAJIOHE MINPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro odbema
Y HarpeBaHUsI WJIH OXJIAXKICHUSI.

[IpoBepka TrUMOTE3bl JUHEHHOW 3aBUCMMOCTH JUIMHBI CTOJIOMKA KUIAKOCTU
B TEPMOMETPUUECKOI TPyOKE OT TeMIIEPaTyPHI.

HaOnronenue naMeHeHrs BHyTPEHHEN SHEPTHUM Tejla B pe3yJibTaTe TEIIonepeiaun
¥ paOOThI BHEIIHUX CHIL.

Uccnenosanue siBaeHUs TEMJI00OMEHA MPU CMEIIMBAHUU XOJOJAHOW U Topsuei
BOJBL.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM TIPU TEIJI00OMEHE
C HArpeThIM METAJUIMYECKUM LIMIIHHAPOM.

Onpenenenue y1eabHON TEMIIOEMKOCTH BEIIECTBA.

Uccnenosanue npoiiecca UCIapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yneIbHON TEIIIOTHI IIJIABJICHUS JIbAA.

DJIeKTPUYeCKHe U MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa dSIeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTh CHITbI B3aUMOJICHCTBUS 3apSIKEHHBIX TEI
OT BEJIMYUHBI 3aPSII0B U PACCTOSIHUS MEXKITY TEIaMHM).

OnekTpuueckoe mnojne. HanpspkeHHOCTh  anekTpudeckoro mnojis.  [IpuHiun
CYNEpIIO3ULINH IJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3aps/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3apsl.
Crpoenne atoma. [IpOBOAHMKHM M IUAIEKTPUKU. 3aKOH COXPAHEHHMS DJIEKTPUYECKOTO
3apsa.

DNEKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHMS IEKTPUUECKOro ToKa. IcTouHMKN
NOCTOSSHHOTO TOKa. JIEHCTBUSA DJEKTPUYECKOTO TOKa (TEMIOBOE, XHWMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B AKUJIKOCTSIX U razax.

OnekTpudeckas 1emnb. Cuiia Toka. DieKTpudyeckoe HampstkeHue. COnpoTUBIIECHUE
IIPOBOJIHUKA. YIEJIbBHOE COINPOTHUBIICHHE BemecTBa. 3akoH Oma s ydacTKa LEIH.
ITocnenoBarenbHOE M NTapaUIENbHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa n MOITHOCTB AJIEKTPUUYECKOTO TOKA. 3aKkoH J[xoyns—JIeHna. DinekTpuueckue
LENHU U MOTPeOUTENH dNeKTpUIecKor sHeprun B ObiTy. KopoTkoe 3aMbIkaHue.
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[TocTrosiHHBIE MarHuThl. B3anMonelcTBUE MNOCTOSAHHBIX MarHuTOB. MarHuTHOE
noje. MarautHoe nosie 3eMJIM M €ro 3HaueHue i Ku3HU Ha 3emuie. OnbIT Dpcresa.
MarHutHoe 1oJie ANEKTPUUYECKOro Toka. [IpuMeHeHue 3JIeKTPOMAarHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb IOCTOSHHOTO
ToKa. lcnonb3oBaHME  JJIEKTPOABUIATENEM B TEXHHYECKHUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

OnbiTel @apanes. SBaeHHE 3JIEKTPOMArHUTHOW HHAYKUMM. I[IpaBuno JleHia.
DnekTporeneparop. CrnocoObl MOTYUEHHUS 3JIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DIIeKTpU3aLHus TEIl.
JIBa pona 3NEeKTPUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3apSIKEHHBIX TET.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTPOCTATUYECKAsI UHIYKIUSI.
3aKOH COXPaHEHHUS SJICKTPUUECKUX 3aPAJIOB.
[IpOBOHUKY U JUBTIEKTPUKH.
MonennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B XKHUJIKOCTH.
I"a3oBbIi paspsia.
N3MepeHne cuipl TOKa aMIIEpMETPOM.
N3mepenune 351eKTpruueCcKOro HanpsiKEHUs BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
B3auMoelicTBHE TOCTOAHHBIX MATHUTOB.
MoaennpoBaHre HEBO3MOKHOCTH Pa3IeJICHUS ITOJI0COB MAarHuTa.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OnbIT Dpcrena.
MarnutHoe 1oJie TOKa. DJIEKTPOMarHur.
JlercTBME MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
UccnenoBanue ABIEHUS IEKTPOMArHUTHON UHAYKIHH.
Omnpitel Dapajes.
3aBUCHUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHSI.
DJIIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO JIEKTPU3AIIUH TeI MHIAYKIMEH U TIPU COTPUKOCHOBEHUH.
HccnenoBanue IeHCTBUS 3JIEKTPUUESCKOTO MOJIS HA MPOBOJIHUKA U JTHAJICKTPHUKH.
COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHUe CHJIBI TOKA.
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N3mepenue u peryJmpoBaHue HAIIPSHKEHHUS.

HccnenoBanne  3aBUCMMOCTH  CWJIBI  TOKA, MAYWIETO  4YE€pe3  PE3UCTOP,
OT COIIPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnpIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh 3JEKTPUYECKOTO  COMPOTHUBIICHUS
IIPOBOJHUKA OT €T0 JUIMHBI, IUTOIIAN [TONIEPEYHOTO CEYEHU U MaTEpHaIa.

IIpoBepka npaBuIa CI0KEHNS HANPSYKEHUN TP TIOCIEA0BATEIIBHOM COEIMHEHUU
JBYX PE3UCTOPOB.

IIpoBepka npasuiia Jyisi CUIIBI TOKA TP MAPAIIIETBHOM COEIMHEHNUN PE3UCTOPOB.

Omnpenenenne pabOTHI JIEKTPUUIECKOTO TOKA, UIYIIEr0 Yepe3 PE3UCTOP.

OmnpeneneHrne MOIHOCTHY JIEKTPUYECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCUMOCTHM  CWIBI  TOKa, MAYLIErO0 4Yepe3  JaMIIOuKy,
OT HANPSKEHUS HA HEW.

Onpenenenne KIIJI HarpeBaTens.

HccenenoBanye MarHUTHOTO B3aUMOIECUCTBUS IIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHMTHOrO TMOJII TIOCTOSHHBIX MArHUTOB NpU HUX OOBEIMHEHUU
U Pa3JICIICHNH.

Hccenenosanue 1edCTBUSA JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS  KaTyLIKH
C TOKOM M MAarHMATa OT CHJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

N3ydenue nelicTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOJBUTATENS.

N3mepenue K11/ anekTpoaBUrareibHONM yCTaHOBKH.

OMnBITHI IO HUCCIIEAOBAHUIO SBJICHUS 2JIEKTPOMArHUTHOM MHAYKIMHU: UCCIIEI0BAHNE
WU3MEHEHUW 3HAYCHUs U HAIPaBJICHU UHAYKIIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJICHUS

Mexannueckoe  aBmwkeHMe. MarepuanbHas — Touka. (Cucrema  oTcuera.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JBUXKEHUS. PaBHOMEpHOE MPSAMOJHUHENHOE
nB>xkeHue. HepaBHOMepHOe mpsMoJinHEeWHoe aBuxkeHue. CpedHsis U MIHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenne. PaBHoyckopeHHOE npsiMosiMHEHOE JiBMkeHne. CB0OOIHOE Ma/IeHHeE.
Omnpitel Nanunes.

PaBHOMepHOE nBIKEHWE MO OKpyXHOCTU. llepwon u dacrtora oOpareHws.
JluHeriHas u yrioBasi CKOpoCTH. LIEeHTpOoCTpEMUTENBHOE YCKOPEHUE.

ITepsbii 3akoH HproTona. Bropoit 3akoH Herorona. Tpermit 3akoH HproroHa.
[IpuHIMD CyNIEpIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHMs: cuiia TPEHUS CKOJbKECHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUJbI TPEHHUSI.

Cuna TsKeCTU U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOHOTO MaICHUS.
JIBmwxenune mianer BOkpyr Connua. IlepBasg kocmmueckass ckopocTb. HeBecomocThb
U MIEPETPY3KHU.
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PaBHOBecue wMmarepuanbHON TOYKH. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OChIO BpameHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tema. M3meHeHne wnmiynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHMs
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CBs13b 5Hepruu u padbotsl. [loTeHnnanbHast SHEPTHs TeNa, MOAHITOrO HaJl IOBEPXHOCTHIO
3emud. [loTeHIMabHast SHEpTUsl CKaTou NpykuHbl. Knnetnyeckas sHeprus. Teopema o
KMHETHYECKON SHEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKOW dHEPIHH.

Jlemoncmpayuu

HabGmronenne MeXaHMYECKOTO JIBWDKEHHUS Tella OTHOCHTENBHO Ppa3HBIX Tell
oTCUera.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ TEJIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenre CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBY>KEHUS.

Hccnenoanne npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue NBUKEHHUS TEJA 110 OKPY>KHOCTH.

HabmoneHne MeXaHMYECKHUX SIBJICHHUM, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» Mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHUU OTHOCHUTEJIBHO KaOWHETa
1076371978

3aBUCHUMOCTh YCKOPEHUS T€Ia OT MACChl TeJla U JEUCTBYIOLIEH HA HETO CUJIBI.

Hab6nronenue paBeHCTBA CUIT IPU B3aUMOJICHCTBUU TEJL.

HN3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUM.

IIepenaua ummyJsibca Ipu B3aMMOACHCTBUU TEIL.

[IpeoOpazoBanust SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca TPU a0COJIFOTHO YIIPYTOM B3aMMOIEHCTBHH.

Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHU4eCKOM SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHre MEXaHWYECKOM SHEpruu IMpU JBWXKEHUM Tela MOJ JACHCTBUEM
MPY>KHUHBL.

JlabopamopHhvie pabomul u onvimol

KoncrpyupoBanue tpakra i pa3roHa U JaJbHEMIIEr0 pABHOMEPHOTO JBUKEHUS
IapuKa WA TEJICKKH.

Omnpenenenue cpeHeld CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUXKEHUS IIapuKa
10 HAKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpeHHs Tela IpU PaBHOYCKOPEHHOM JIBUKEHUU IO HAKJIOHHOU
IJIOCKOCTH.

Hccnenoanue 3aBUCMMOCTH IyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.
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[TpoBepka THUIIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JBIKEHMHM 0€3 HayallbHOM
CKOPOCTH ITyTH OTHOCATCS KaK Psiji HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE MTPOMEKYTKH
BPEMEHU OJMHAKOBBI.

HccrnenoBanne 3aBUCHMOCTH CHUJIBI TPEHHUSI CKOJIBKEHHUS OT CHJIBI HOPMAaJbHOTO
JAaBJICHUSI.

Onpenenenne korppuIueHTa TPEHUS CKOJIbKEHMSL.

OmnpeneneHre KECTKOCTH IPYKUHBI.

OmnpeneneHue pabOTbl CHIBI TPEHHUS MpPU PABHOMEPHOM JBIDKEHHUHM Tena
10 TOPU30HTAILHON TOBEPXHOCTH.

Omnpenenenue paboOThl CUIIBI YIPYTOCTH MpPU MOABEME I'py3a C HUCHOIb30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHH.

MexanuvyecKkue KoJe0aHus U BOJIHbI

KonebarensHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHUU: TMEPHUOI,
4acToTa, aMIUIUTyJa. MareMaTH4ecKHil W TPy KUHHBIA MasTHUKHU. [IpeBpaieHue
SHEPIruu MPH KOJIeOATEIHLHOM JABUKECHUM.

3artyxarone kojiebanus. BeiHyXkaeHHbIE KoneOaHusa. Pe3onanc. MexaHuueckue
BOJIHBbI. CBOMCTBAa MeXaHW4YeCKUX BOJH. [Ipo/ionbHbIE M momepeyHble BOJIHBI. J[nHa
BOJHBI U CKOPOCTh €€ paclpocTpaHEHUs. MexXaHW4YeCKue BOJIHbI B TBEPIAOM TeEllE,
CEICMUYECKHE BOJIHBI.

3ByK. ['poMKOCTb 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3BYK.

Jlemoncmpayuu
Hab6nronenue xoneGanuii Tes o1 ASMCTBUEM CHITBI TSDKECTH U CHITBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmronerune BoIHYKICHHBIX KOJICOAHHWI M pe30HaHCA.
Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.

JlabopamopHvie pabomul u onvimol

Ompenenenre 4aCTOThI U MEprOIa KOJIeOaHUN MAaTEMAaTHIECKOTO MasTHUKA.

OnpeneneHre 4acTOThI U MEpUO/ia KoJIeOaHUM MPYKUHHOTO MasiTHUKA

HccnenoBadue 3aBUCUMOCTH TeproIa KOIeOaHWA TOABEIICHHOTO K HUTH T'py3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TepHOJa KoOJeOaHWN TPYKUHHOTO MAasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHUOja KoJieOaHUM Tpy3a, MOABEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OnbITEL, EMOHCTPUPYIOUINE 3aBUCHMOCTh TMEpHOAa KOJICOAHWA TMPYKUHHOTO
MasTHHKA OT MaCChI TPy3a U )KECTKOCTH NPy KIHBI.

W3mepenne yckopeHus: CBOOOTHOTO TTa/ICHHSL.
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DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIe. DNEeKTpOMarHUTHbHIE BOJIHBL. CaoiicTBa
ANEKTpOMArHuTHeIX  BoiH. Illkama  asiekTpoMarHUTHBIX — BoJH. Vcmomb3zoBanue
ANIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBS3H.

DnekTpoMarHuTHas npupojia ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomsi u onvimol
N3yuenune cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TesedoHa.

CgeToBbI€ IBJICHUS

JIyueBass mognens cBerta. Mcrounuku csera. IIpsMosiMHEWHOE pacnpoCTpaHEHHE
ceera. 3atmenuss CosHna u JlyHel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

IIpenomienue cBera. 3akOH NpeIoMIIeHHs cBeTa. [1ojIHOE BHYTpEeHHEe OTpaKeHNE
cBera. Mcnosb30BaHue NOJHOTO BHYTPEHHETO OTPAXKEHUS B OTHYECKUX CBETOBOAAX.

JIunza. Xox nyuedt B nmH3e. OnTuyeckas cucrema (oToarnmapara, MUKPOCKOMA
u Teseckomna. ['1a3 kak ontudeckas cucreMa. bim3opykocTs U 1aibHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciektp. Onbithl HetoToHA. Cl0KeHUE CTIEKTPAIbHBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpssmMonMHEHOE pacIpOCTPAHEHHE CBETA.
OTtpaxeHune cBeTa.
[Tosrydyenune n3o0pakeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
Onrtuueckuid CBETOBOJL.
Xox mydeit B coOOMparoIieit JInH3e.
XO0J1 Iydel B pacCEeUBaOLIEH JTUH3E.
[Tonyuenue n3o00paxeHuil ¢ MOMOILbIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA U TEIECKOTIA.
Monenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tosrydenue Oenoro cBeTa mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHUsI CBETOBOTO JTy4a OT yIJia aJeHHUSI.
N3yuenne xapakTepUCTUK N300paKEeHUs MIPEAMETA B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTiIa TMPEIIOMIICHHSI CBETOBOTO JTyda OT yIJIa MaJeHUs
Ha TPAHUIIEC «BO3yX—CTEKIION.
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[Tonyuyenue nu3o0paxeHnil ¢ TOMOIILI0 COOUPAIOIIEH JIUH3BI.

Omnpenenenne HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI COOMpPAIOIIEH JIMH3BI.
OMNBITH IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OnBITH 10 BOCHPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3 IIBETOBBIC

(UIBTPBL.

KBaHTOBbBIE sIBJICHUS

Onbitel  Pesepdopna u mutanerapHas mozenb aroma. Moxenb atoma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBaHTel. JInHelHyaThle CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydenus. CTpoeHHE aTOMHOTO Spa.
Hyxnonnas Mozaens atoMHOTO sapa. M3oronsl. PangnoaktuBasle npespanienus. [lepuon
noJtypacnaaa aTOMHBIX JEp.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3apSA0BOTO0 U MAaCCOBOI'O YUCEN. DHEPTHS
CBA3M aTOMHBIX szep. CBsA3b Macchl M SHEpPruu. Peakunmy cuHTE3a W JEIEHUS sIEp.
Ncrounnkm sneprun ConHIA U 3BE3I.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYEHHW Ha JKUBBIC
OpTraHHU3MBI.

Jlemoncmpayuu
CrexTpbl U3JIy4YeHUs U MOTJIOLICHHUS.
CnekTpbl pa3IM4HbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue tpekoB B kamepe Bunbcona.
Pabota cueTurka MOHU3UPYIOLIUX U3TYUYECHUM.
Peructpanus uznydeHus: NpUpOIHBIX MUHEPATIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onwvinmol

HalGnroneHue CIuTonHbIX U IMHEWYAThIX CTICKTPOB M3ITyYCHUS.

HccnenoBanue TpEeKOB: M3MEPEHHME JHEPTHMU YACTHIIBI 110 TOPMO3HOMY MyTH
(o dhotorpadusam).

N3mepenne panroakTuBHOTO (hOHA.

IHoBTOPHUTENBbHO-00001IAK0IIINI MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMINKA MOIYJIb MPEJHA3HAYEH [JI1 CHUCTEMaTu3aluu U
00001IEeHHS TPEAMETHOTO COACPHKAHUS U OMbITa JESTEIbHOCTH, MPUOOPETEHHOTO INpHU
M3YYeHHH BCero Kypca (u3MKM, a Takke JUid TOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY JK3aMeHY 10 (pu3uKe JiJisi 00y4aromuxcsl, BHIOPaBIIUX ATOT YUeOHBIN
IIpeIMET.

[Ipn u3ydyeHHH AAHHOTO MOZYJS PEATUZYIOTCS U CUCTEMATU3HPYIOTCS BHIBI
NeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOEcrneynMBaeTcs JOCTHXKEHHE MPEAMETHBIX
M METanpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  00ydeHus, (Gopmupyercs
€CTECTBEHHO-HAYy4YHasi TPaMOTHOCTb: OCBOCHHME HAYYHBIX METOJIOB HCCIEIOBaHUS
SBJICHUM MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATh (DU3NYECKUE SBIICHUS,
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NPUMEHSS TONYYCHHBIE 3HAHWs, peIlaTh 3aJadd, B TOM YHCIIE KauyeCTBEHHBIC
U SKCTICpUMEHTAIIbHBIC.

[TpuHIMIIAATBEHO AEITEIFHOCTHBIM XapaKTep JAHHOTO MOIYJIS PEaTU3yeTCs 3a CUET
TOTO, YTO OOYJArOIIHECs BHITIONHSIOT 3aaHMs, B KOTOPBIX UM IIpeiaracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHHWH PACIIO3HABATh U HAYYHO OOBICHITH (HM3UUCCKUE
SIBIICHUS B OKPYKAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

MCTIOJb30BaTh HAYYHBIE METO/IBI HCCIIEOBaHUS GU3HMUECKUX SIBIICHUHN, B TOM YHCIIC
JUTS TIPOBEPKU THIIOTE3 U TIOJTYUYSHHS TEOPETUYECKUX BHIBOJIOB;

OOBSACHATh HAy4YHBIE OCHOBBI HamOOJEe BAXHBIX JTOCTIKCHHHA COBPEMEHHBIX
TEXHOJIOTHA, HampuMep, MPAKTHUYECKOTO WCIIOIh30BAHMS PA3IMYHBIX HMCTOYHHUKOB
SHEPTUU Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHECHHSI BCEX N3BECTHBIX BUI0B YHEPTHUH.

Kaxxnmas u3 TeM AaHHOTO MOJYJsSI BKIIOUAET AKCIIEPUMEHTAIBHOE HCCIIECIOBAHUC
obobmaroniero xapakrepa. Moayiab 3aBepliacTcsl MPOBEACHUEM JIMATHOCTHYECKOW U
OIICHOYHOM pabOThI 32 KypC OCHOBHOTO 00IIIET0 00pa30BaHUs.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsI HAIPaBJICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpEIMETHBIX M IPEeIMETHBIX 00pa30BaTEIbHBIX
pEe3yJbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynprare usydeHnus (pu3MKM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
y oOyuaronierocst OyayT cpopMUpOBaHbI CIAEAYIONIME JIMYHOCTHBIC PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(u3HUECKON HayKU;

LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX-(DU3HKOB,

2) I'PaAKAAHCKOIo 1 IYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUA
I'OTOBHOCTb K QAKTHBHOMY Y4YaCTHIO B O6CY)KI[€HI/II/I O6HICCTBCHHO-3H3‘II/IMLIX n
OTHYCCKHUX HpO6J'I€M, CBA3aHHBIX C ITPAKTHYCCKUM IIPUMCHCHNCM I[OCTI/I)KeHI/Iﬁ (1)I/I3I/IKI/I,
OCO3HAaHHUEC BAXKHOCTHU MOPAJIIBHO-3TUYCCKUX ITPUHIHUIIOB B ACATCIbHOCTH YYCHOT O,

3) 3CTETHYECKOT0 BOCIIUTAHUSI:
BOCIIPUSATHE OCTCTHUECKUX KadyeCTB (PH3HUUECKOW HAyKH: €€ TapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUIHOCTH;

4) HeHHOCTH HAYYHOT0 TTO3HAHUSA:

OCO3HaHWE LIEHHOCTU (PM3MYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUs
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUIIIEH COCTABIISIOMIEH KYJIbTYPBI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIENOBATEIbCKON
NEATENBHOCTH;

5) hopMupoBaHUsI KYJbTYPbI 310POBbSI ¥ SMOIIHOHAJILHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAKHOCTH MTPaBUJI O€30MIaCHOTO MOBEICHUSI HA TPAHCIIOPTE, Ha
JI0pOTax, C IEKTPUUECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAITHUX yCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA PEQIICKCUU, TPU3HAHUE CBOETO TMpaBa Ha OMIMOKY U
TaKOTO K€ MIpaBa y APYroro 4ejaoBeKa,

6) TPy/10BOT0 BOCTIMTAHMS :
aKTUBHOE Yy4yacTHE€ B PEHICHHWHM MPaKTHYSCKUX 3amad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3aliy, HACEJIEHHOTO MyHKTa, POJHOTO Kpast) TEXHOJOTHYECKOM
U COIMAIbHON HAMpPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCiIe U (U3UUECKUX 3HAHUM;
HHTEPEC K MPAKTHYECKOMY H3YyUEHHIO TIPO(ECCHiA, CBSI3aHHBIX C (PU3HKOI;
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7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpUEHTAIMs Ha NMPUMEHEHHE (PU3NUECKUX 3HAHWM JUIS pelIeHUs 3aja4d B 00JIacTH
OKpY>Karollel Cpe/ibl, INIAaHUPOBAHUS MTOCTYIIKOB U OLICHKHA UX BO3MOXKHBIX TTOCJIEICTBUI
JUISL OKpYIKaroIen Cpe/ibl;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa IKOJIOTUUECKUX MTPOOJIEM U Iy Tel UX PEILICHHUS,;

8) aganTanuu K H3MEHSIOIIUMCS YCJIOBHSM COIHAJILHOW U MPHPOTHOM Cpe/bl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IPHU BBHITIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(bu3HYeCKoi HAPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHX;

MOBBIIIIEHNUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeATeIbHOCTD;

NOTpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCie (OPMYIUPOBATH UJICH,
MOHATHUSI, TUTIOTE3bI O (PUBNUECKUX 00BEKTAX U SIBJICHUSX;

OCO3HaHHE NEePUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW B 00JacTu
(duzukwy;

IJJAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHHWU HOBBIX (PU3NUECKUX 3HAHUM;

CTPEMJICHHE AaHAJIM3UPOBATh M BBISBISATH B3aWMOCBSI3U TPHUPOJIBI, OOIIECTBA
Y YKOHOMUKH, B TOM YHUCJIE C UCTIOb30BaHUEM (PU3HYECKUX 3HAHUI;

OIIEHKa CBOMX JCHCTBUM C yUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX
1J1I00aJIbHBIX TOCTIEACTBUH.

METAINIPEIAMETHBIE PE3YJIBTATBI

B pesynprare m3ydenus (UMK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y obOyuaromierocs OyayT copMUpOBaHbl METANIPEAMETHBIE PE3YIbTaThl, BKIIOYAIOIINE
MO3HABATENIbHBIE ~ YHUBEpPCAJbHbIE  ydeOHbIE  JEHCTBUA,  KOMMYHUKATUBHbBIC
YHUBEPCAILHBIC YIeOHBIC JCHCTBYS, PETYIATUBHBIC YHUBEPCAIBHBIC YICOHBIC IEHCTBUSI.

ITo3HaBaTe/IbHbIC YHUBEpPCAJbHbIC Y4eOHbIe AeiCTBUSA
ba3oBble Jioruvyeckue a1eiicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBICHHNA);

yCTAaHABIWBAaTh  CYIIECTBEHHBIA  NPU3HAK  KJIACCH(PUKAIMM,  OCHOBaHUS
TUTs1 000OIIEHUSI U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B pacCMaTpUBaeMbIX (aKTax, JTaHHBIX
Y HAOJTIOICHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBIISATH MPUYMHHO-CIICACTBEHHBIC CBS3M NPH M3YYCHHHM (U3MYCCKUX SBICHUI
U TIPOIIECCOB, MPOBOAUTH BBIBOJBI C WCIOJIb30BAHUEM JICIYKTUBHBIX M WHIyKTUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEITNYHNH;

CaMOCTOSTENILHO BBIOMpATh CHOCOO pereHus: ydeOHoW (u3uyeckon 3amaun
(cpaBHEHME HECKOJIBKUX BApUAHTOB PEILICHHUS, BBIOOp HanboJee MOIXO0IAIIEr0 C yUeTOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciaeaoBaTe/LCKHeE AeCTBUSA .
UCII0JI30BAaTh BOIIPOCHI KaK UCCIIEA0BATEILCKUI HMHCTPYMEHT MMO3HAHMSI;
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IPOBOJHUTH MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOKHBIH
bu3HUeCKUil SKCIEPUMEHT, HEOOIBIIIOE UCCIIETOBaHNE (DU3UIECKOTO SIBIICHUS;

OILICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B XOJI€
UCCIIEOBAHUS WK SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIHpPOBaTh OOOOIIEHHS U BBIBOJBI [0 pe3yJibTaTaM
MIPOBEJICHHOT0 HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

IPOTrHO3UPOBATh BO3MOKHOE JajibHEIIee pa3BUTHE (PU3MUECKHX IPOLIECCOB, a
TaKK€ BBIJIBUTaTh MPEANOJOXKEHUsT 00 UX PpPa3BUTHM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pab6ora ¢ undpopmanmeii:

OPUMEHATh PA3JMYHBIE METOJbl, WHCTPYMEHTBI M 3alpOChl IIPU IIOUCKE
1 orOope MHPOPMALMK WJIM JAHHBIX C YYETOM NPEIJIOKEHHOM y4yeOHOW (hHU3HYECKOM
3a]1a4y;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HUHPOPMALIUIO
pa3IMYHBIX BUAOB U (OPM IpEICTABICHMUS;

CaMOCTOSATENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMy MpeAcTaBiIeHUS HHPOpMaluu
U WJUTIOCTPUPOBATH PEIIAEMBIE 3a/1a4d HECIOXKHBIMA CXEMaMHM, JAHarpaMMaMy, WHOU
rpaduKoi 1 UX KOMOMHAIIUSIMHU.

KomMmyHukaTUBHBIC YHHBEpPCAJbHbIC Y4eOHbIC 1eHCTBUS
Oo0uenue:

B Xo7ie OOCYXIeHusl yueOHOro marepuaia, pe3yiabTaToOB JIa0OpaTOPHBIX paldoT
Y TIPOEKTOB 33/1aBaTh BOMPOCHI TIO CYIIECTBY 00CYK/1a€MOI TEMBbI M BHICKA3bIBATh HJIEH,
HalleJICHHbIE Ha PeLIeHUE 3a/1a4U U MoJIepKaHue OJ1aroxkesaTeIbHOCTH OOIIEHNUS;

COTIOCTABJIATh CBOU CYXJAEHUS C CYXACHUSAMM JPYTUX YYacCTHHUKOB JMajora,
OoOHapyXUBaTh pPa3IMYMe U CXOACTBO MO3UIIMII;

BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTAX;

NyOJIMYHO TIPEICTABISTh PE3yJbTaThl BBIMOJIHEHHOTO (PU3MYECKOTO  OIbITa
(3KCcTIepUMEHTA, UCCIEA0BAHUS, IPOEKTA).

CoBMecTHasI 1€ATEJIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHHOW U WHIUBUYJIbHON paOOThI
MIPH PEIIeHNN KOHKPETHON (hM3UUECKOM MPOOIEMBI;

MPUHUMATh TIEJIM COBMECTHOW JESTEIHHOCTH, OPTaHU30BLIBATH JCUCTBUS IO €€
JTOCTIDKCHUIO: PACTIPEICIISTh PO, 00CYKIaTh MPOIECCHl M Pe3yJbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHUS HECKOIBKHUX YEIOBEK;

BBITIOJIHATH CBOIO YacTh pa0bOTHI, IOCTUTAs KAYECTBEHHOTO pe3yJbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C JPYTUMU WICHAMHA KOMAaH/IbI;

OIICHMBATh KauyeCTBO CBOEro BKJIaga B OOMMHA TPOIYKT 110 KPUTEPHSM,
CaMOCTOSTENLHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.
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PeryJsiTuBHbIC YHHBeEpCcaibHble YUeOHbIC JeiiCTBUA
Camoopranm3zanms:

BBISIBJISITH NPOOJIEMBl B KU3HEHHBIX U YUYEOHBIX CUTyalMsX, TPeOYIOIIUX IS
pelieHus GU3NIeCKuX 3HaAHUI;

OpUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHINBUAYAJIbHOE,
IOPUHATHE PELIEHUS B IPYIIE, IPUHATUE PELICHUN IPyIION);

CaMOCTOSITENIFHO COCTABJISITh AJITOPUTM pEIICeHUs (PU3NUECKON 3a/auil WM TUIaHa
WCCJICIOBAaHMUsI C YYE€TOM HMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpeJIaraéMble BapuaHThl PEIICHMI;

IPOBOJAUTH BBIOOP M OpaTh OTBETCTBEHHOCTD 33 PELICHHUE.

CaMOKOHTPOJIBb:

JaBaTh OLICHKY CUTYAIlMH U MpeAJiaraTh MIaH €€ U3MEHEHUS;

OOBSACHATh MPUYMUHBI JOCTHXKEHHS (HEAOCTUKEHUS) pEe3yJbTaTOB IEATEIbHOCTH,
JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJIHCHHUS
(u3nYecKoro HCCIENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBHSIM.

IMOUMOHAIbHBIN UHTEJJIEKT:
CTaBUTh ce0s Ha MECTO JPYyroro 4ejoBeKa B XOAE clopa WIH JIUCKYCCHUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

IIpunsiTue cedst U Apyrux:
MpU3HaBaTh CBOE MPABO HA OMIMOKY NpHU penieHud (PU3NYECKUX 3ajad Win
B YTBEPXKAECHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ysbTaThl OCBOCHUS MPOTpaMMbl MO (U3HKE K KOHIY OOydeHHus
B 7 KJ1acce:

[IpenmeTrHbie  pe3yibTaThl Ha  0Aa30BOM  YPOBHE  JIOJDKHBI  OTpa)artb
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCA YMEHHIA:

WCIIOJIb30BaTh MOHATHS: (PU3NYECKHE M XHUMUYECKUE SIBJICHHS, HaOIIO/CHUE,
AKCIIEPUMEHT, MOJEINlb, TUIOTE3a, CAMHUIBI (DU3MUYECKUX BEIWYHH, aTOM, MOJEKYyJa,
arperatHble COCTOSIHUSI BeIIecTBa (TBEpIO€, *KHUJAKOE, ra3000pa3HOe), MEXaHHYECKOE
IBWKCHHE  (paBHOMEpDHOE, HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaCKTOpHs,
paBHOJIECHCTBYIOIIAasE cuil, JAedopmanus (ympyras, IUIacTHUECKasl), HEBECOMOCTb,
COOOILAIOIIUECS COCYIbI;

paznuyath sBaeHus (auddysus, TErIoBoe JBM)KEHHWE YACTHIl BEIIECTBa,
paBHOMEpHOE JIBI)KEHHE, HEPAaBHOMEPHOE JIBIKEHUE, WHEPILUS, B3aUMOJCHUCTBUE TET,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUICHHOW OCBhIO BpallleHHs, Iepefada daBlICHHS
TBEPAbIMH TEJIaMHU, KUIKOCTSIMH U ra3aMu, aTMOC(EpHOE aBJICHUE, MJIaBaHUE Te,
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IPEBpALICHUsS] MEXAaHWYECKOW SHEpPruu) MO ONHCAHMIO HMX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JAaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (PU3NUECKUX SBICHUHA B OKPYKAIOIIEM
MUpE, B TOM YHCII€ PU3NYECKHE SBJICHUS B IPUPOJIE: IPUMEPHI ABUKEHUS C Pa3INUHbIMU
CKOPOCTSMM B XMBOM M HEKHBOW IIPUPOAE, IEHUCTBHE CUIBI TPEHHsI B IPUPOIE
U TEXHUKE, BIHUSHHUE aTMOC(PEPHOTO JABICHUS Ha >KMBOM OpraHU3M, IUIaBaHHE PHIO,
pbhlYard B TEJE YeJIOBEKa, IPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33Jady B y4yeOHYIO,
BBIJICTISITH CYLIECTBEHHBIE CBOMCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;

OMUCHIBATh M3YyYCHHbIE CBOWCTBA Tel M (PUINYECKUE SBICHUS, HCIONb3Ys
(¢usnyeckue BeIMUMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMs, IIyTh, CKOPOCTH,
CpEIHsAsl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tela, CUJla TPEHHMS, 1aBJICHUE
(TBepmoro Tena, KHUIKOCTH, Ta3a), BBITAJIKMBAIOLIAs CUJIa, MEXaHUdeckas paloTa,
MOIIHOCTh, IUICYO CHJIbI, MOMEHT CHJIbl, KO3()(UIHMEHT TMOJEe3HOro JEWCTBUS
MEXaHU3MOB, KMHETHYECKasi U NOTEHLMAJIbHAS SHEPrus), NPU OMHMCAHUM IMPABUIBHO
TPAKTOBATh (PU3UUYECKUIN CMBICII UCIOIb3YyEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHULIBI
(U3HYECKUX BEJIWYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLUIME JAHHYIO (PUINYECKYIO
BEJIMYMHY C JPYIMMH BEJIMYMHAMH, CTPOUTHh TIpadUKH H3YYEHHBIX 3aBUCUMOCTEH
(pu3NYECKUX BEJTUUNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SABICHHUS U TPOLIECCHI, HUCIOIb3YS
npaBuiia CIOXKEHHsI Cuil (BIOJIb OJHOM TpsiMoii), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J10Ka), «3070TOE MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKON HHEpruu, MpH 3TOM JaBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA Y 3aIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MYECKHUE SIBJICHUSA, NPOLECCHl U CBOMCTBA Tell, B TOM YHCIE
U B KOHTEKCTE CUTyalUUud NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2 JIOTMYECKUX IIaroB C
MCIIONIb30BaHNEeM 1—-2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (DU3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiaTh pacueTHble 3ajayu B 1—2 ACHCTBUSA, MUCMOJB3ys 3aKOHBI U (HOPMYJIBI,
CBsI3bIBAIOIIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUSA 33/Ja4M 3alUChIBAThH
KpaTKOE YCJIOBUE, IMOJACTaBIATh (PU3NYECKUE BEIWYMHBI B (POPMYJBI M MPOBOIUTH
pacyeThbl, HaXOIUTh CIIPABOYHBIE JTAHHbIE, HEOOXOAUMBIE /1JIs pEUICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETNUHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (U3HUECKHX
METO/I0OB, B OIHMCAaHUM HCCIEAOBaHUS BBLACIATH IPOBEPSIEMOE IMPEIIOIOKEHUE
(rumotesy), pa3anuyaTh U MHTEPIPETUPOBATH MOTYUECHHBIN pe3yabTaT, HAXOJUTh OLTMOKU
B XO/JI€ OMbITa, IPOBOJAUTH BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

IOPOBOJUTH ONBITHI MO HAONIOAECHUIO (PU3NYECKUX SIBICHUNW WU (PU3HUYECKUX
CBOMCTB Ted: POPMYIUPOBATH MPOBEPsieMble TPEANOI0KEHUS, COOMPATh YCTAHOBKY U3
peJI0KEHHOI0 000PYA0BaHNUs, 3aIIUChIBATH X0/l OIbITA U (POPMYIUPOBATH BBIBObI;
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BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tesa, 00beMa, CHUJIbI
U TEMIEPATypbl C UCHOIH30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATD
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCONIOTHOM MOTPEUTHOCTH N3MEPEHUM;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (hHU3UUECKON BETUYMHBI OT JAPYTOM
C HCMOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYLIETOCS
Teda OT BPEMEHHU JIBMXKCHMSI Tela, CHJIbl TPEHHUS CKOJILKEHMSI OT Beca Tella, KayecTBa
00paOOTKM TIOBEPXHOCTEH Tel MW HE3aBUCUMOCTH CHJIBI TPEHUA OT IUIOLIAAH
COTIPUKOCHOBEHHUS TE€J, CHJbI YINPYTOCTH OT Y/UIMHEHUS MPY>KUHBI, BBITAIKHBAIOLICH
CWIbl OT oObema TMOTPY>)KEHHOW YacTH Tela M OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT MTyOHHBI, HA KOTOPYIO OTPYKEHO TENO0, YCIOBHM
IUTaBaHUS TEJl, YCIOBUN paBHOBECHsI pbluara M OJOKOB, y4acTBOBATh B IJIAHUPOBAHUU
y4eOHOrO HCCIIEOBAHUS, COOMpPATh YCTAHOBKY M BBIINOJHATh H3MEpPEHUs, CIenys
MPEAJIOKEHHOMY — TUIaHY, (PUKCHpPOBATh pPE3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTHU
(u3nyecKuX BEIMYUH B BUJE NPEUIOKEHHBIX Ta0IuIl U TpauKOB, IPOBOJUTH BHIBOIbI
0 pe3yJbTaTaM UCCIEeI0BAHMS;

IPOBOJNUTh KOCBEHHbIE M3MEpPEHMs] (U3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KHUJIKOCTU U TBEPAOrO Tejla, CHUJa TPEHUS CKOJBXEHMs, JIaBJICHHE BO3AyXa,
BBITAJIKMBAIOIIAs CUJIa, AEMCTBYIONIAs HAa IOTPYKEHHOE B )KUIKOCTb TEJIO, KO3(PPUIUEHT
HOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYys MPENJIOKEHHOW MHCTPYKIUU: IPU
BBIMIOJTHEHUH H3MEpPEHUN coOMpaTh JKCHEPUMEHTANBHYI0 YCTAaHOBKY W BBIYHCIATH
3HAYEHUE MCKOMOI BEJIMYHUHBI;

coONI0/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH TMpu pabore ¢ J1abopaTopHBIM
000opyI0BaHUEM;

UMETh TPEJCTaBICHWE O NPUHLMIAX JEUCTBUS TNPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY Ibl, OapOMETp, phlyar,
HOJBUKHBIA U HETOJBUXHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C KCIIOJIb30BAHUEM HX ONMUCAHUS (B TOM YHCIIE: MOAUIUITHUKHU, YCTPOHCTBO
BOJOIPOBO/IA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAacoOC,
apeoMeTp), MUCIONb3ys 3HAHMUS O CBOWCTBAaX (DM3MYECKUX SIBICHUNH U HEOOXOAMMBIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TNpPUMEpax) MNPAKTHUUYECKOrO
UCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B MOBCEAHEBHOM KU3HU [UIsi OOecHedeHus
O0e3onmacHOCTH TMpu OOpalieHMH C NOpudopaMM U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 30POBbsI U COOJIIOICHUS] HOPM 3KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKarOIIen
cpene;

OCYLIECTBJISATh OTOOpP MCTOYHUKOB MH(popMauuu B HTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOUIMXCSI 3HAHUW U IyTEM CPABHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIAEIATh MHPOPMAIIUIO, KOTOpAs SBISETCS MPOTUBOPEUNBON
WJI MOKET OBITh HEJTOCTOBEPHOM;
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WCIIOIb30BaTh TIPU  BBHITIOJHEHWH YYEOHBIX 3aJaHUN  HAyYHO-TIOMYJISIPHYIO
TuTeEpaTypy (pH3MYECKOro comepKaHUs, CIPAaBOYHBIE MaTepUajbl, PECYPChI CETH
NutepHer, Bianerb nOpueMaMd KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIIEHHS HA OCHOBE 2—
3 UCTOYHUKOB MH(MOPMAIINK, B TOM YHCJIC MyOJUIHO IPOBOJUTH KPATKHUE COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX UCCIICTOBAHMM, TTPH 3TOM TPAMOTHO HUCIIOIH30BaTh
M3YUYEHHBI TIOHATHHHBIA ammapat Kypca (U3WKH, COMPOBOXKIATH BBICTYILJICHUE
IIPE3CHTALUEN;

MIPY BBITOJTHEHUH YUEOHBIX MPOEKTOB M UCCIIEIOBAHUHN paCIIPEACIIATh 005I3aHHOCTH
B I'PYIIIE B COOTBETCTBUU C ITIOCTABJIICHHBIMU 3aJ]Ja4aMHU, CJICIUTh 3a BBITIOJHEHUEM TIJIaHA
NEeWCTBUM, OLICHUBAaTh COOCTBEHHBIM BKJIAJI B JEATEIIBHOCTh T'PYIIbI, BBICTPAMBATH
KOMMYHHMKATUBHOE B3aUMO/ICVCTBHUE, YUUTHIBAS MHEHHUE OKPYKAFOIIUX.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI MPOTrpaMMbl MO (DU3MKE K KOHILY OOy4eHUs
B 8 Ki1acce:
[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI — OTpa)aThb
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:
VCII0JIB30BaTh MOHTHUA: Macca U pa3MePbl MOJIEKYJI, TEILIOBOE IBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHbI€ COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOopdHbIE Tea,
HACBIIICHHBIMA U HEHACHILLICHHBIN Nap, BIA)KHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSS
DHEPrusl, TEIUIOBOW JIBUIAaTENb, JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsill, DIEKTPUUYECKOE
0JI€, TPOBOJHUKHU U JUAJICKTPUKH, TOCTOSHHBIN JIEKTPUUECKHUI TOK, MATHUTHOE TIOJIE;
pa3nyath SIBJIEHUA (TEIUIOBOE PAaCIIMPEHUE U CKATHE, TEIIoNepeaaya, TEMIOBOE
paBHOBECHE, CMayuMBaHWE, KANWUISIPHbIC SIBJICHUS, MCIIAPEHHUE, KOHJCHCALWs,
IJIABJICHHUE, KpUCTAJUTA3ALUS (oTBepaEBaHUE), KUIICHHUE, Terionepeaaya
(TeTIONPOBOHOCTh, KOHBEKIIMS, H3JTyY€HUE), DJICKTpU3aIUsl TeJ, B3aUMOJICHCTBUE
3aps0B, NCHCTBUSL DJICKTPUUECKOTO TOKAa, KOPOTKOE 3aMBIKAHHWE, B3aMMOJCHCTBHUE
MarHuTOB, AEHCTBME MArHUTHOIO MOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIMA) 10 ONUCAHUIO HX XapPaKTePHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHUE HM3YyUYCHHBIX (DU3UYECKUX SIBJICHUN B OKPYKArOIIEM
MHpEe, B TOM 4HCle (U3NUECKUE SIBJICHUS B TPHUPOJIC: MOBEPXHOCTHOE HATSIKEHUE
U KanWwUISIPHBIE SIBJICHUS B TPUPOAE, KPUCTALIBI B mpupone, uzinydeHue ColiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHME POCHI, TyMaHa, WHEs, CHeEra,
AJIEKTPUUYECKHUE SIBICHUS B aTMOC(epe, AIEKTPUUYECTBO KUBBIX OPraHW3MOB, MATHUTHOE
noJyie 3emiid, apeiid MmoarcoB, poiib MArHUTHOTO TOJIS JIJIS )KU3HHU Ha 3eMJIie, TIOJIIPHOE
CUsIHHE, TpPU OTOM TNEPEBOJUTHh MNPAKTUUYECKYIO 3a7adyy B Y4YEOHYIO, BBIICIATH
CYILIECTBEHHbIEC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SIBJICHUM;
OMHCHIBATh M3YYCHHBIC CBOWCTBA Tel U (HU3WYECKUE SBICHUS, HUCIIOIb3YS
(¢u3ryuecKre BENIMYMHBI (TeMIeparypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI,
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yJelibHas TEIUIOEMKOCTh BEIIECTBA, y/AeNbHAs TEIUIOTa IJIAaBJICHUs, YACNbHAs TEIioTa
napooOpa3oBaHus, yJelibHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PUIUEHT IMOJIE3HOTO
JNEUCTBUSL TEIUIOBOW MAIIWHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/yXa, DJIEKTPUUYECKUM
3apsl, CUiIa TOKa, SJIEKTPUUECKOE HAMPSHKEHUE, COMPOTUBICHUE TPOBOHUKA, YACIbHOE
CONPOTHUBJIEHUE BEIIECTBA, pA00OTa U MOLIHOCTh 3JIEKTPUUECKOr0 TOKA), IPH OMUCAHUU
NPaBUJIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCIOJIb3YEeMbIX BEIUYHMH, 0003HAUYCHUS U
eAVHUIBI  (DU3UYECKUX BEIIMYWH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIIAE JAHHYIO
(GU3NYECKYI0 BEIWYWHY C JAPYTHMMH BEIUYMHAMH, CTPOHUTHh TPaPuKd H3YICHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEJINYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WUYECKUE SBICHUS M MPOIECCHI, HCIIOIb3YS
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOEHUS BEIIECTBA,
MIPUHITUI CYTIEPIIO3UIIAY TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpAaHEHHUS 3apsiia,

3akoH Oma JJis ydacTka uenu, 3akoH J[koyig-JIeHna, 3aKkoH COXpaHEHHUs! SHEPTUH,
IIPU 3TOM YMETh (POPMYJIMPOBATH 3aKOH U 3aMTMCHIBATH €M0 MATEMAaTHYECKOE BHIPAKEHUE;

OOBSICHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:  BbIABIATh  ITPUYUHHO-
CIIEJICTBEHHBIE  CBSI3U, CTPOUTH OOBSICHEHHME M3 1-2  JIOTMYeCKHX  IIaroB
C HCIIOJIb30BaHHEM 1-2 W3y4YeHHBIX CBOWCTBA (U3MYECKUX SIBICHUN, (UINIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacueTHble 3anayu B 2—-3 JCHCTBUS, HCIONB3YS 3aKOHBI U (OPMYJIBI,
CBA3BIBAIOIIME (PU3MUYECKHIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3aIIMChIBATh
KpaTKO€ YCJIOBHE, BBISBJISATH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BBIOUPATh
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE TSl €€ PEIICHUs, IPOBOJIUTH PACUETHI U CPABHUBATH
MOJTYYE€HHOE 3HAaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU,

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPH MOMOIIM (PU3HUECKHUX
METO/OB,  HCIOJb3YyS  OMNMCAaHWUE  MCCIENOBAaHUA,  BBIACIATH  MPOBEPSEMOE
MPENOJIOKEHNE, OLIEHUBATh MPABUIBHOCTh TIOPSAKAa MPOBEICHUS UCCISIOBAHUS,
IPOBOJIMTH BBIBOJBI,

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUN WU (PU3MIECKUX
CBOMCTB TeJ (KamWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT €ro oobema,
TEeMIIEPaTypPbl, CKOPOCTU TMPOIIECCa OCTHIBAHUS U HArpeBaHUs MPU U3JyYCHUHU OT I[BETa
u3Nyvarome  (MOrJIomaroIie)  MOBEPXHOCTH, CKOPOCTh  HMCIIAPEHUs]  BOJbI
OT TeMIepaTypbl XUIAKOCTA W IUIOIIAJIM €€ TIOBEPXHOCTH, OHJIEKTpU3AIUs T U
B3aUMOJICHCTBUE DJICKTPUUECKUX 3apsiioB, B3aUMOJIEHCTBHE IOCTOSHHBIX MArHHUTOB,
BU3yaJN3allisi MArHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, JEUCTBUSI MATHUTHOTO TOJIA
Ha TPOBOJAHUK C TOKOM, CBOMCTBA SJEKTPOMArHUTA, CBOWCTBA 3JICKTPOJBUTATEINS
MOCTOSTHHOTO TOKa): (OpMYyJIMpOBaTh MPOBEPSEMBbIC MPEINOJIOXKEHUS, COOUpaTh
YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHUS, OMMCHIBATH X0/ OTBITA U (hOPMYITUPOBATH
BBIBO/IbI;

BBINIOJIHATh MPSIMbIE HU3MEPEHUSI TEMIEPATypbl, OTHOCHUTEIBHOM BIAXKHOCTHU
BO3/lyXa, CHJIbI TOKa, HANpsDKEHHs C MCIOJb30BAHHEM aHAJIOTOBBIX NPHUOOPOB
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U JIaTYUKOB (DU3UYECKUX BEIIUYWH, CPABHUBATh PE3YJbTaThl HM3MEPEHHUH C ydyeToM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH;

IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OAHOU (DU3UUYECKON BETMYMHBI OT APYTON
C HMCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHMOCTH CONMPOTHUBICHUS MPOBOIHHUKA OT
€ro JJIMHBI, IJIOMIAU TOMEPEYHOr0 CEUYEHHUsI U YJIETbHOTO CONMPOTHUBJICHUS BEIIECTBA
MPOBOJHMKA, CHJIBI TOKA, UIYIIEro Yepe3 MPOBOJHUK, OT HAMPSLKEHUS Ha MPOBOTHUKE,
UCCJIEIOBAHUE TIOCJIEJI0BATEILHOTO W MapajUIeIbHOTO COEIUHEHUU MPOBOJIHUKOB):
MUTAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH W3MEPEHUS, CIEIYS
MpeJIoKEHHOMY TUIaHy, (PUKCHpPOBATh PE3yJbTaThl MOJTYYCHHON 3aBHCHMOCTH B BUJC
TabuIl U TPaPUKOB, TPOBOJUTH BBIBOBI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIMUUH (yAETbHAS TETNIOEMKOCTh
BEIIECTBA, CONMPOTUBICHUE MPOBOJAHKUKA, pabd0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IJIAaHUPOBATh U3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
peJI0KEHHON MHCTPYKIUH, U BBIUUCIATH 3HAUEHUE BEIMUUHBL;

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1a0OopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS H3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCIOJIb30BAHUEM UX OMHUCAHUA (B TOM YMCIIE: CUCTEMA OTOIJICHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYHK DJIEKTPUUYECKON
DHEPTUH, DIIEKTPOOCBETUTENbHBIE MNPHOOPHI, HArpeBaTENBHBIE AJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUYECKHE NPEJOXPAHUTEIH, DJICKTPOMArHUT, 3JIEKTPOJBUTATEIb
MOCTOSIHHOTO ~TOKa), WCMOJB3ysl 3HAHWS O CBOMCTBaX (PU3WYECKUX SIBICHUU
U HeoOxoIMMble (hU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONWCTBA U M3MEPUTENbHbIE MPUOOPHI 1O
CXeMaM M CXEMaTUYHbIM PUCYHKaM (PKUAKOCTHBIM TEPMOMETp, TEPMOC, MCUXPOMETD,
TUTPOMETp, JIBUraTellb BHYTPEHHEIO CrOpaHUsi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMbI 3JIEKTPUYECKUX LIENENd C MOCIEHOBATENbHBIM M NapajlyIeIbHbIM COECIUHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

OPUBOAUTH TpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TNpPUMEpax) MNPAKTHUUYECKOrO
UCTIONB30BaHUs (DU3MYECKUX 3HAHWKW B TIOBCEIHEBHON KH3HU A OOecTeueHUs
O0e3omacHOCTH TMpu OOpalieHUH C NpudOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUS] HOPM HKOJIOTHYECKOTO MOBEICHUS B OKpYKatoLeh
cpene;

OCYIIECTBIISATh TMOUCK HHpOpMaIu (usnueckoro coaepxanus B HutepHere,
Ha OCHOBE HMEIOLIUXCS 3HAHUW M MyTeM CPAaBHEHMS OIMOJHUTEIbHBIX HMCTOYHUKOB
BBIIETATh HH(OPMALNIO, KOTOpas SBIAETCS NPOTUBOPEUYMBONM WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
aUTepaTypy (U3HUECKOrO COJEpXKaHUs, CIPABOYHBIE MaTepuajbl, PECypChl CETH
WNurepHer, BiIageTh MpUEeMaMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuUs
nH(}OpMaIUU U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHHUs, 00001as
UH(GOPMALIMI0O M3 HECKOJBKUX HCTOYHUKOB, B TOM YHKCJIE MyOJMYHO MPEICTaBIATH
pe3yabTaThl MPOEKTHON HIIM MCCIEAOBATENBbCKOW NEATEIbHOCTH, IPU 3TOM IPaAaMOTHO
UCIIOJb30BaTh M3YyUYEHHBIM MOHATHMHBIA anmapaT Kypca (QU3HKH, CONPOBOXKIATh
BBICTYILJICHUE NTPE3EHTALUEN;

IPU BBIIOJHEHUN YYEOHBIX NMPOEKTOB M MCCIENOBAHUM (PU3MUECKUX IPOLIECCOB
pacupenensiaTb O00S3aHHOCTU B TPYyNIE B COOTBETCTBUU C IOCTABIECHHBIMHU 3a/ladyaMH,
CIEIUTh 3a BBINOJHEHUEM IIJJaHA JEHCTBUA M KOPPEKTUPOBATH €ro, OLEHUBATH
COOCTBEHHBI BKJaJ B JACITEIBHOCTb TPYIIIbl, BBICTpAaUBaTh KOMMYHHMKaTHUBHOE
B3aMMOJICICTBHE, MTPOSBIISSA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI MPOTrpaMMbl MO (DU3UKE K KOHILY OOy4eHUs
B 9 KJ1acce:

[IpenmetHple  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTpaKaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIIMXCSI YMCHUM:

HCTIONBL30BaTh TMOHSATHUS: CHCTEMa OTCYETa, MaTepualibHash TOYKa, TPAEKTOpHS,
OTHOCHUTEIFHOCTh MEXaHWYECKOTo JBMXKEHUs, nedopmamus (ympyras, IiacTHUYecKas),
TPEHHE, LICHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U IIEPErPy3KH, LIEHTP TAKECTH,
a0COJIFOTHO TBEPAOE TEJIO, IIEHTP TKECTHU TBEPJOTO TEJa, paBHOBECHE, MEXAHUYECKUE
KoJieOaHUs ¥ BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPaA3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATHbHO30PKOCTh, CIIEKTPHI UCITY CKAHUSI
Y TIOTJIONIEHUSI, aliba-, 0eTa- U raMMa-u3aydeHUs, U30TOIbI, siAepHasi YHEPTeTUKaA,;

pas3nnyaTth SABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE JBIKCHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE NBUXKEHUE, CBOOOJHOE MaJeHUE TEJ, pAaBHOMEPHOE
JIBWKEHUE TI0 OKPYXHOCTH, B3aUMOJICMCTBME Te€J, PEAKTUBHOE JBH)KCHUE,
KoJie0aTenbHOe JBMXKEHUE (3aTyXalollle U BBIHYXKICHHbIE KOJIeOaHUs), pPE30HAHC,
BOJTHOBOE JIBUKEHHUE, OTPAKEHUE 3BYyKa, MPSIMOJIMHEITHOE paclipoCTpaHEeHUE, OTPAKCHUE
U IIPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3JIOKEHHUE OSIOro CBeTa
B CIIGKTP U CJOXEHHE CHEKTPaJbHBIX IIBETOB, JHWCIEPCUS CBETAa, €CTECTBEHHAas
PaaMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3JIyYEHHUs) M0 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPHUPYIOUIUX JaHHOE (PU3nUecKoe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE N3YUECHHBIX (PU3NUECKUX SIBJICHUHN B OKPYIKAIOIIEM MUPE
(B TOM ymcie puznueckue SBJICHUS B IPUPOJIC: TIPUIUBBI U OTJIMBBI, JBUKCHHUE TJIAHET
ConHeyHO! CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKHWE BOJHBI, IYHaMH, 3XO0, IBETa Tel,
ONTHYECKHE  SIBJICHWS B  MOpUpOJie, OHOJOTMYECKOe  JICHCTBUE  BUIUMOTO,
yIbTPa(PUOIETOBOTO M PEHTIEHOBCKOTO H3JYyUYEHUN, €CTECTBEHHBIM pPAaTUOAKTUBHBINA
(G oH, KOCMUYECKHUE Ty, PAAMOAKTUBHOE U3 TyUYCHHUE MPUPOAHBIX MUHEPAJIOB, ACHCTBHE
PaIMOAKTUBHBIX H3JIYUYEHUM Ha OpraHu3M 4YejoBeKa), IpU HOTOM TNEPEBOIAUTH
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NPAKTUYECKYIO 3a/ladyy B Y4YEOHYIO, BBIJICIATh CYIIECTBEHHBbIC CBOMCTBA (ITPU3HAKH)
(du3nyeCcCKuX SBICHUH;

OMKCHIBATh M3YyYCHHbIE CBOMCTBA Tel M (DU3UUYECKUE SIBJICHHS, HCIOJIb3YS
¢uznyeckue BENIWYUHBI (CPEIHAS U MTHOBEHHAsl CKOPOCTh Teja MPH HEPaBHOMEPHOM
JIBW)KEHUHU, YCKOPEHHE, MEepeMENIeHe, MyTh, YrjioBas CKOPOCTb, CUJa TPEHHs, cuja
YOPYTOCTH, CUJia TSHKECTH, YCKOpPEHHE CBOOOJHOrO MaJIeHus, BeC Tella, UMITYJIbC Tena,
UMITYJIbC CUJIbI, MEXaHHUYeckasi paboTa W MOIIHOCTh, MOTEHIMAJIbHAs DHEPrusl Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MIIHM, MOTEHUMAJIbHAs SHEPIHsl CXKATOW IPY>KUHBI,
KMHETUYECKasl SHEPTHUsl, MOJHAs MEXaHUYeCKas SHEPrusl, NEPUOJ U YaCcTOTa KOoJeOaHUM,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHAa, CKOPOCTb CBETa, MOKa3aTelb
MPEJIOMJIEHUSI CPEibl), MPU ONHCAHWM TPABWIBHO TPAKTOBAaThb (PU3MYECKHI CMBICI
UCIOJb3yEMBIX BEIMYUH, O003HAUYEHUS U €IUHUIBI (PU3MUECKUX BEIMYMH, HAXOAMTH
(opMyJibl, CBS3BIBAIOLIUE JaHHYIO (PM3UYECKYIO BEJIMYHHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBICHUS U IPOLECCHI, UCHOJIb3Ys
3aKOH COXPAHEHHs 3HEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLIMII CYNEPHO3UIUN
CWJ, IPHUHIMI OTHOCHUTEJIBHOCTH ['amwies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHMS
UMITYJIbCA, 3aKOHBI OTPAKECHUS U IIPEJIOMIIEHUS CBETA, 3AKOHBI COXPAHEHMSI 3apsI0BOTO
M MacCcoOBOTO YHCENI NpPH SACPHBIX pEaKUUsIX, MpU 3TOM (HOPMYJIUMPOBATh 3aKOH
Y 3aIlMChIBATh €r0 MATEMATHYECKOE BBIPAXKECHHE;

OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TE€Jl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil  NpPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  MPUYUHHO-
CJIEICTBEHHBIC  CBSI3M, CTPOUTh OOBACHEHHE U3 2—-3 JIOTHYECKUX  IIaroB
C HCIIOJIb30BaHUEM 2—3 M3YYECHHBIX CBOMCTBA (PU3MYECKHUX SBJICHHM, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacueTHbie 3adaud (OMHMparolIUMecs Ha CUCTeMy H3 2—3 ypaBHEHUM),
UCIIONIb3Ysl 3aKOHbI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKHUE BEJIIMYMHBI: HAa OCHOBE
aHaJIM3a yCJIOBHS 3aJa4M 3aIMChIBATh KPAaTKOE YCJIOBHE, BBISABIISITH HEAOCTAIOIINE HUIIU
U30BITOYHBIE JaHHBIC, BbIOMpPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IJIsl PELICHHUS,
MIPOBOAMTH PACUEThl M OLIEHUBAThH PEATUCTUYHOCTD MOJTYUYEHHOTO 3HaYEHUS (PU3NUECKON
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIM (U3HUECKUX
METO/OB,  HCIOJb3yS  ONMCAHUE  UCCIENOBAHMS,  BBIAEIATH  IIPOBEPSIEMOE
NPEANnoIoKEeHNEe, OLICHUBATh MPAaBUIBHOCTh MOPSAKAa MPOBEACHUS HCCIEIOBAHUSA,
MIPOBOAMTH BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHHUIN U OBITOB,;

MPOBOJIUTH OMNBITHI MO HAOMIONEHNUIO (U3UYECKUX SBICHUNA WIN (PU3MUECKHUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HpIOTOHaA, 3aKOHa COXpaHEHUs SHEPTUH,
3aBHCHMOCTbH Tepro/ia KoieOaHuil Mpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U AKECTKOCTU
OPY>KUHBI M HE3aBUCUMOCTh OT aMIUTUTYAbl MajblX KoOJeOaHUW, MPSIMOJIMHEWHOE
pacnpocTpaHEHUE CBETa, pPa3IoXKEHUE OeNloro CBeTa B CIIEKTP, HU3yYeHHUE CBOMCTB
M300paKEeHHs B TJIOCKOM 3€pKaJIe U CBOWCTB M300paKEHUS TPEIMETa B COOMparomei
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JIMH3€, HAOJIOICHUE CIUIOIIHBIX U JIMHEUYAThIX CIEKTPOB U3ITyUEHUs): CAMOCTOSITENILHO
coOupaTh yCTaHOBKY M3 HM30BITOYHOrO Habopa 0OOpyJOBaHUs, ONMUCHIBATH XOJ OIBITA
U €r0 pe3yNbTaThl, (GOPMYIHPOBATh BHIBOBI;

IPOBOJUTH IIPU HEOOXOJUMOCTU CEPUIO MPSIMBIX U3MEPEHUH, ONPENENsisl CpeaHee
3HAUYCHHE W3MEpseMOl BeMWYUHBI ((POKYCHOE pacCTOSTHUE COOMPAOIICH JIMH3BI),
000CHOBBIBaTh BBHIOODP CIIOCc00a U3MEPEHUs (M3MEPUTEINHHOTO TPUOOpPa);

IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYNH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBIKEHUU
0e3 HaYaJIbHOW CKOPOCTH, TIEpHOa KOJIeOaHWH MAaTEMaTHIECKOTO MAasTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTHU yIJIa OTPaXXEHUsI CBETa OT yIVIa MaJeHUs U yria IpeJoMJICHUS OT
yria majeHus): MJIaHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSITENIbHO CcOOMpaTh yCTaHOBKY,
(uKcupoBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKHX BEIUYUH B BHJIE
TaOJIUI ¥ TPAPUKOB, IPOBOAUTH BHIBOJBI IO PE3YJIbTAaTaM UCCIIEI0BAHUS;

MPOBOANTh KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIMUYMH (CPEHHSISI CKOPOCTh U
YCKOpPEHHUE Tejla IPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOJHOTO IMaJeHUS,
KECTKOCTb TMPYKUHBI, KO UIIMEHT TPEeHUs CKOJBXKEHHs, MEeXaHHueckas paboTa u
MOIIIHOCTb, YaCTOTA U TMIEPUO/T KOJICOAHHI MAaTEMAaTHUECKOTO 1 IPYKUHHOTO MasiTHUKOB,
ONTHUYECKAas Crjla COOMpAaroILeH TMH3bI, paAMOAKTUBHBIHN (DOH): INITAHUPOBATH U3MEPEHMUS,
coOupaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJMHATH HM3MEPEHHs, CIeays
NOpEIOKEHHON HMHCTPYKIUHM, BBIYMCIATh 3HAYCHHE BEJIMUYMHBI W aHAJIM3UPOBAThH
MOJTyYEHHBIE PE3yJIbTAThI C YUYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coONI0IaTh MpaBWIa TEXHUKU OE€30MacHOCTH IMpu padore ¢ J1adopaTopHBIM
00opyI0BaHHEM;

pa3iaryaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (DU3MUECKUX MOJEICH: MaTepranbHas
TOUYKa, a0COJIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHHMK CBETa, Jyd, TOHKAs JIMH3A,
IUTaHEeTapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S,/1pa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C HCIHOJb30BAHUEM MX ONHUCaHUSA (B TOM YHCIE: CHUAOMETP, AATYUKU
TIOJIO’KEHUSI, PACCTOSTHUS U YCKOPEHUSI, PaKeTa, 9X0J0T, OUKH, IIEPUCKOT, (oToanmapar,
ONITUYECKUE CBETOBO/IBI, CIIEKTPOCKOII, IO3UMETP, Kamepa Bunbcona), HCosb3ys 3HaHus
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH W3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHMYECKUX MPOLECCOB IMPU PEUICHUH
y4eOHO-TIPAKTHUECKUX 3a7ad, ONTHYECKHE CXEMbl JJISi TIOCTPOSHHUS HW300paKCHHI B
IJIOCKOM 3€pKajie ¥ coOMparomien JI1H3E;

OPUBOAUTH TpPUMEPHl (HAXOAUTh HHPOPMALMIO O NpHUMEpPax) MPAKTHUYECKOTO
UCTIONB30BaHUs (PU3MUECKNX 3HAHWKA B TOBCEIHEBHOW KW3HU ISl OOECTCUYCHUS
0e30macHOCTH TMpH oOOpalieHnH ¢ OpudopaMu M TEXHUYECKHMMH YCTPONCTBaMH,
COXPAHEHUS 3710POBbsI U COOJIIO/IEHUSI HOPM DKOJIOTHUYECKOTO MTOBEACHUS B OKPYIKAIOLIEH

cpene;
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OCYIIECTBIISATh NMOUCK MHOpMalu B MHTEpHETE, CaMOCTOSTENBHO (HOPMYIIUPYS
IIOMCKOBBIM 3alpoC, HAxXOIWUThb IIyTH OIPEACICHHUs JOCTOBEPHOCTH IOJy4YEHHOU
MH(POpPMAIIMU HA OCHOBE UMEIOLUXCSI 3HAHUN U JTONOJIHUTENIbHBIX UCTOYHUKOB;

UCIOJb30BaTh IPU  BBIIOJHEHUU YYEOHBIX 3aJaHUA HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPY, CIPABOYHBIE MaTEpHAIbI, pecypchl ceTtu VHTepHeT, BIaeTh NpueMaMu
KOHCIIEKTUPOBAHHUSI TEKCTA, MPE0Opa30oBaHUsI HHPOPMALIMH U3 OJTHOM 3HAKOBOW CHUCTEMBI
B JIpYTy1o;

co3JaBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHbIE COOOUIEHUS Ha OCHOBE
uH(GOPMAllMM W3 HECKOJBKMX MCTOYHHUKOB, IyOJMYHO TMPEACTABIATH PE3yJIbTaThl
IIPOEKTHOW WJIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPH 3TOM I'PaMOTHO HMCIIOJIb30BATh
M3YYEHHBIM TMOHATHMHBIA anmapaT W3y4aeMoro pasziena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHUE IIPE3EHTALMEN C YUETOM OCOOCHHOCTEHN ayUTOPUH 00YyUaroINXCs.
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TEMATHYECKOE INTAHUPOBAHUE

denepanbHas padboyas nporpamMma | @usuka. 7—9 kiaccel (0a30BbIi YPOBCHB)

7 KIIACC
Ne HaumenoBanue [Iporpammuoe cogepkanue |  OCHOBHBIC BUJIBI ICATEIIBHOCTH 00YUYaOIIUXCS
/11 pa3aenoB U TEM

y4eOHOro npeaMera

du3uKa 1 ee PoJib B NO3HAHUM OKPYKAIOIL

ero Mupa

BeJInunH. Dusnyeckue
npubopsl. [lorpenHocTs
U3MEPEHUN
MexayHapoaHasi cucteMa
€JTUHUIL

1.1 | ®usuka—Hayka ®u3nka — HayKa o npupoie. | BrisiBiaeHue paznuunii Mexay pu3nyecKkuMu
O PUpOAE SIBiIeHUs IPUPOLBI. Y XUMUYECKUMU IIPEBPALLCHUSMMU.
PU3NYECKUE SIBICHUSA: Pacno3naBanue u kinaccupukanus GU3nIecKux
MEXaHWYECKHE, TEIUIOBBIE, | SIBJICHUM: MEXaHUYECKUX, TEIUIOBBIX,
IEKTPUYECKUE, IIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Habutoienue u onucanue pU3n4ecKux siBICHUN
3BYKOBBIE
1.2 | ®usnueckue PuU3N4ECKUE BETNYUHBI. OmnpeneneHre LeHbl AEJIEHNS Kb
BEJINYMHBI N3mepenue puznyeckux U3MEPUTEITBHOTO TPUoOpa.

N3mepenne nTMHEeNHbIX pa3MepOoB Te

Y IPOMEXKYTKOB BPEMEHH C yUETOM
IIOTPEIIHOCTEN.

N3mepenne o6beMa KUIKOCTH U TBEPAOTO Tea.
N3Mmepenue TeMiiepatypbl TPy MOMOITA
YKUJIKOCTHOTO TEPMOMETPA U JaTUUKA
TEMIIepaTyphl.

BrinonHeHne TBOpUECKUX 3aaHUM 110 TIOUCKY
CIIOCO0OB U3MEPEHUSI HEKOTOPBIX (PU3NYECKUX
XapaKTEPUCTHK, HAIIPUMED, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATCHHBIX
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00BEKTOB, OOJBIINX PACCTOSTHUHN, MAJTBIX
IPOMEKYTKOB BpeMeHH. OOCyxkaeHUE
IpeIaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
IIO3HAHMS

Kak ¢usuka u apyrue
€CTECTBCHHBIE HAYKH
U3Y4aroT MPUPOTY.
EcrecTBeHHO-HAyYHBIH
METO/I IO3HAHHS:
HaOJIF0ICHHE, TIOCTAHOBKA
Hay4YHOTO BOTIpOCa,
BBIIBMDKCHHE THIIOTE3,
AKCIIEPUMEHT I10 TIPOBEPKE
TUINOTE3, 00BICHEHHE
HAOJIFOJaEMOT0 SIBJICHUS.
Omnucanue Gu3NIECKUX
SIBJICHUM C ITOMOIIIBIO
MoJIeJIen

BrinBmkeHne TunoTes3, 00bICHSIOMINX TPOCTHIS
SIBJICHUS, HAITPUMED:

— MI0YEMY OCTaHABJIMBACTCS JBHXKYILIEECS

110 TOPU30HTATILHON MMOBEPXHOCTH TEJIO;

— MIOYEMY B KaPKYIO MOTO1Y B CBETJION OJCIK]IE
MPOXJIaJIHEN, yeM B TeMHOMU. [Ipeqoxenue
CIIOCOOOB MPOBEPKU TUIIOTES.

IIpoBeneHue nccieno0BaHus MO MPOBEPKE KaKOM-
JU00 TUTIOTE3BI.

[TocTtpoenune npocTermux Moaennen GU3nIeCKux
SIBJICHUH (B BUJIC€ PUCYHKOB UJI CXEM), HAIIPUMED
naJicHue npeaMeTa; IpsiMOJIMHEHHOE
pacrpoCTpaHECHHUE CBETA

Hroro no pazgeny

HepBOHaan'll)HbIe CBCICHUA

0 CTPOCHHUH BEIIIECTBA

2.1

Crpoenue BelecTBa

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIBI, X
pa3Mepsbl. OTBITHI,
JIOKa3bIBAIOIIIIE
JTMCKPETHOE CTPOCHHUE
BEIESCTBA

HaGmroienne u MHTEpIpeTaIys OnbITOB,
CBUCTEIHCTBYIOMIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C UCMOJIb30BaHuEM (poTorpaduil, MoTydeHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
nabopaTtopHas padota rmo teme: «OreHka
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JamMeTpa aToMa METOJIOM PSOB
(c ucronb3oBaHueM GoTorpaduii)y».
Omnpenenenne pa3MepoB MajbIX TEN

2.2 | [IBmxeHue
U B3aUMOJIEVICTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHI]
BeliecTBa. CBA3b CKOPOCTH
JIIBIOKCHUS YaCTHIL

C TEMIIEPATYPOM.
bpoyHoBckoe nBUXEHUE,
b dy3us.
B3aumoeiicTBue 4acTHil
BEIIIECTBA: IPUTSIKEHUE

U OTTaAJIKUBAHHUC

Habmonenue u 06bacHeHue OpOyHOBCKOTO
IBWKECHUS U siBNIeHUS nuddy3un.

[IpoBenenue v 00bSICHEHNE OTIBITOB

110 HaOJIIOEHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
IIpoBenenue u 0ObACHEHUE OIBITOB

110 OOHAPYKEHUIO CUJI MOJIEKYJIIPHOTO
OPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperatHbie
COCTOSHUS BEIIECTBA

ArperatHbi€ COCTOSTHUSA
BEILIECTBA: CTPOCHHE ra30B,
JKUIKOCTEU U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TE.
B3anmocBs3e MexIy
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCIOIb30BaHUEM MTPOCTHIX
MO/IeJIei) OCHOBHBIX Pa3IMuUil B CTPOCHUU T'a30B,
JKUIKOCTEU U TBEPIBIX TEI.

OO0BsicHEHNE MATTOH COKUMAEMOCTH KUIKOCTEH

U TBEPJABIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POPMbI TBEPIBIX TN
U TEKYYECTH KUIKOCTH.

[IpoBeneHre ONBITOB, TOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUU BOJbI YACTHUIIBI HAXOSATCS
B CpEeHEM Jajbllle IPyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIbI

U CYILIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pazgeny
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JIBH2KeHUE ¥ B3aUMOIeCTBHE TeJl

3.1 | Mexanuueckoe Mexanunueckoe nBwkenue. | MccnenoBanue paBHOMEPHOTO JIBHKEHHUS,
JIBUKEHUE PaBHOMEpHOE OTIPE/ICJICHUE €T0 MTPU3HAKOB.
Y HEpaBHOMEPHOE Ha6nronenue HepaBHOMEPHOTO ABUKECHHUS
nerxeHue. CKopocTb. Y OIIPEJIETIEHNE €r0 OTIIMYUA OT PABHOMEPHOTO
Cpennsist CKOpOCTb JBH>KCHUSL.
IpU HEPAaBHOMEPHOM OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO
IBI>KEeHUU. Pacuer mytu JBH>KEHUS (IIApUKa B dKUJKOCTH, MOJEITU
Y BpEMEHU JBUKECHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycCKa UM IIapyKa MO HAKJIIOHHOM ITIOCKOCTH.
Pemenue 3aga4 Ha onpeiesIeHUE MyTH, CKOPOCTH
Y BPEMEHHU PAaBHOMEPHOTO JBUKECHHUSI.
AHanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Unepuus, macca, SABnenue unepuuu. 3akoH | OOBSICHEHHE W POTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTH

uHepuuu. Bzaumoenictue
TeJ1 KaK IpU4YrHa
U3MEHEHHUS CKOPOCTHU
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH Tela.
IInoTHOCTH BelliecTRBa.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B €JUHUIE 00bEMA
BEILlECTBA

00YCIIOBJIEHHBIX UHEPIUEH, HATPUMED, YTO
MIPOUCXOUT MPU TOPMOKEHUH UITU PEIKOM
MaHEeBpe aBTOMOOUJIS, TOUYEeMYy HEBO3MOKHO
MTHOBEHHO MPEKPATUTH ABUKEHUE HA BEIIOCUTIEE
WA caMOKaTe U T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBUKEHHUS TeJa B pe3yJIbTaTe ICUCTBUS HA HETO
OPYTUX TEIN.

Pemenue 3a1au Ha onpeieieHHE MACCHI TeJIa, €ro
00BbEMA U IUIOTHOCTH.
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[IpoBeneHue u aHaau3 OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€Jia OT €r0 MaCChl

IIPU B3aMMOJIEVICTBUH TEIL

N3mepenue Maccel Tena pa3aIudyHbIMU CIIOCOOaMH.
Omnpenenenne MWIOTHOCTHU TeJIa B PE3YJIbTATE
U3MEpPEHHUs €ro Macchl U 00beMa

3.3

Cuna. Buabe! cun

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICHCTBHS TEII.
Cwuna yrpyrocTu v 3aKOH
I'ykxa. 3mepenne cuibl

C MOMOIIIBIO TMHAMOMETpA.
SIBreHue TATOTEHUS U CUJja
TsokecTd. Cuia TSHKECTH
Ha JPYTUX TUIaHeTax.

Bec tena. HesecomocTs.
CrnoxxeHue cuil,
HaIMpPAaBJIECHHBIX MO OJHOMN
IIPSMOM.
PaBHopencTBYIOIAs CUil.
Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE
nokosi. TpeHue B mpupoae
1 TEXHHUKE

W3ydenne B3anMOIeHCTBUS KaK IPUYHHBI
U3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHBIX CUTyalluid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
MNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT YJUIMHEHUSI PE3UHOBOTO IIHYpa UITH MIPYKUHBI
(c mocTpoeHuem rpaduka).

AHanu3 NpakTUYECKUX CUTYyallUii, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTU
(ympyrocTs mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyaluii, CBI3aHHBIX C SIBJICHUEM
TSATOTEHUS.

OObsicHeHUEe OPOUTATTLHOTO JIBHXKCHHUSI TIJIAHET

C UCIOJIb30BAHUEM SIBJICHUSI TATOTEHHS U 3aKOHA
UHEPIUH.

N3mepenue Beca Tena ¢ HOMOLIbIO IMHAMOMETPA.
O6ocHOBaHME ATOTO CIOCO0a U3MEPEHHUSL.
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AHanu3 1 MOAECIIMPOBAHUE SIBICHUS] HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MTOIYYEHUE MPaBUIIA
CJIOYKEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOU
IIPSAMOM.

OmnpenenieHre BEIMYMHBI PaBHOIECHCTBYIOIIEH
CHIL

N3ydeHune cuitbl TPEHUS CKOJIbKEHUS U CUITBI
TPEHUs IOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHanu3 IpakTUYECKUX CUTYyalui, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCHOJIB3YIOTCSl CIOCOOBI €€ YMEHBIICHUS

VI yBEJIMYEHHUS (KaTaHHE Ha JIbDKaxX, KOHbKAaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IUIABAHNUE BOJHBIX JKUBOTHBIX
u ap.).

Pemenue 3aay ¢ ucnoiab30BaHrEM POPMYIT
JUISl pacyeTra CUIIbI TSHKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBjieHHEe TBEPABIX TeJl, dKUAKOCTEN U ra3oB

4.1 | laBnenwme. Ilepenaua 3 JlaBnenne. CriocoObl AHaIM3 ¥ 00BSICHEHHUE OTIBITOB U IPAKTHYCCKUX
JABJICHUS TBEPJIBIMHU YMEHBIIICHUS U YBEIIMUCHUS | CUTYaIlUi, B KOTOPBIX MPOSBIISICTCS CHJIa
TeJIaMH, KHJIKOCTSIMH naBneHus. Jlapnenne raza. | JIaBiIEeHUSI.

U Ta3aMu 3aBUCUMOCTH JIaBJICHUS O06ocHOBaHKE CITOCOOOB YMEHBIIICHUS
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rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydeHne 3aBUCUMOCTH JTaBJICHHS Ta3a

0T 00beMa M TeMIIepaTypsbl.

N3ydenne ocoOeHHOCTEN epeaaun JaBIeHUs
TBEP/ABIMH TEJIaMH, )KUIAKOCTSIMHU U Ta3aMH.
O06ocHOBaHKE PE3YIBTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCTepuMEHTAIBHOE 1I0Ka3aTeIbCTBO 3aKOHA
[Tackass.

Pemenue 3ana4 Ha pacyeT AaBJI€HUS TBEPOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBHCHUMOCTD JIaBJICHUS
KUJIKOCTH OT TJTyOHHBI.
ITHeBMaTHYECKHE MAIITUHEL.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyasl. [ 'napasinyeckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH JaBJIEHUS
XKUIKOCTH OT TTyOUHBI IOTPYKEHUS U TNIOTHOCTH
JKHUIKOCTH.

Habmronenue u 00bsCHEHUE THAPOCTATUIECKOTO
napajokca Ha ocHOBe 3akoHa [lackas.
N3ydenune cooOImaromumxcs Cocy10B.

Pemrenue 3a1a4 Ha pacyeT IaBICHUS KUIKOCTH.
OObscCHEHNE IPUHITUIA TCHCTBUS
THAPABINICCKOTO Mpecca, MHEBMATHYCCKUX
MAIIVH.

AHanu3 1 00bsICHEHUE MTPAKTUYECKUX CUTYaIIHH,
JEMOHCTPUPYIOITUX MTPOSIBJICHUE TaBJICHUS
KUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPTraHU3ME TIPH ITyOOKOBOJTHOM
HBIPSTHUT
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4.3 | AtmocdepHoe ATtmocdepa 3emu DKCcrepuMeHTAIbHOE OOHAPYKEHHE
TaBJICHUE U aTMOC(EpHOE aBJIECHUE. | aTMOC(EPHOTO JABIICHMSI.
ITpUyMHEI CyIIECTBOBAHUSA | AHaNNU3 U O0BSICHEHUE OMBITOB M MPAKTUIECKHX
BO3/YIIHOM 000JIOUKH CUTYAaLUi, CBA3aHHBIX C IEUCTBUEM
3emn. OnbiT ToppuYenn. | arMochepHOro AaBJeHHSI.
W3smepenne atMochepHOro | OObICHEHHE CYILECTBOBAHMUS aTMOC(HEPEI
JABJIEHUS. 3aBUCUMOCTb Ha 3eMJie U HEKOTOPBIX IIAHETAX WM €€
aTMoc(epHOro aBiIeHUs OTCYTCTBUS HA IPYyrux Ianerax u JIyne.
OT BBICOTBI HaJl YDPOBHEM OO0bsicHEeHUE U3MEHEHUS TNIOTHOCTH aTMOC(epbl
Mopsi. [Ipubopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
TUTSL ©3MEPEHUS JTABJICHUS OT BBICOTHI.
aTMOC(EPHOTO 1aBJICHUS Petenue 3aa4 Ha pacyeT aTMOC(hEepHOTO
JABJICHUSL.
Nzyuenue ycrpoiicTBa 6apoMeTpa-aHepousia
4.4 | JleiictBue JleficTBYE )KUKOCTH M Ta3a | DKCIEpUMEHTAIbHOE OOHAPYKEHNE ACHCTBUS
YKUJIKOCTH U rasza Ha MOTPY>KEHHOE B HUX XKUJKOCTH U ra3za Ha MOrpyKEHHOE B HUX TEJO.
Ha MOTPYKEHHOE Teno. BeiTankuparoias OrnpeneneHre BbITAIKUBAIOMIEH CUIIBL,
B HUX TEJIO (apxumenioBa) cujia. 3aKOH | JIEHCTBYIOIIEH Ha TEJO, TOTPY>KEHHOE

Apxumena. [InaBanue Ten.
Bo3nyxoruaBanue

B JKUJIKOCTb.
[IpoBeaenue 1 0OCyK€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbL, JICUCTBYIOILIEH HA TETIO
B KHUIKOCTH, OT 00beMa MOTPy>KEHHOU

B )KUJKOCTb YaCTH TeJia U OT IJIOTHOCTHU
JKHUJIKOCTH.

lIposepka neszasucumocmu gblmankusaroujeu
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cubl, oeticmayrowell Ha mejo 8 HCUOKOCHU,

om maccwl mend.

HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJIC

0T 00BbeMa MOTPYKEHHOU B KUIAKOCTh YaCTH Tela.
Pemenwne 3a1a4 Ha MpUMEHEHNE 3aKOHA
Apxumena v yCJIOBHUS IJIABAHUS Tell.
KonctpynpoBanue apeomerpa

WA KOHCTPYHPOBAHUE JIOJKU U OTIPEJICIICHUE €€
Ipy30M0TLEMHOCTH

Hroro no pazgeny

21

PaGoTa u MOIIHOCTH. JHEPrus

5.1

PabGora u MOIIHOCTH

Mexanunyeckast pabora.
MomHoCTh

DKCNEPUMEHTAIILHOE ONPEICIICHUE
MEXaHUYECKOMN PabOThI CHIIBI TSYKECTH

MIPY MAJICHUU TEJIa U CUJIbI TPEHUS

IIPY PABHOMEPHOM IMEPEMEIICHUU TEJa

110 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuer MontHoCTH, pa3BUBaE€MOM MPU MOIBEME
I10 JIECTHULIE.

Pemenne 3ama4 Ha pacueT MeXaHHUECKOU PabOThI
Y MOIIIHOCTH

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
pbIuar, 0JI0K, HAKJIOHHAs
TUIOCKOCTB. [IpaBuiio
pPaBHOBECHS phlUara.
[Iprnmenenue npasuna
paBHOBECHUS pblyara

K 0J10Ky. «30J10TO€

OmnpenenieHre BBIMTPHIIIA B CHIIE TPOCTHIX
MEXaHU3MOB Ha MIPUMEPE pblyara, NoJABHKHOTO

Y HEMOJIBUYKHOTO OJIOKOB, HAKJIOHHOM MJIIOCKOCTH.
UccnenoBanue ycaoBusi paBHOBECHS pblyara.
OO6Hapy»eHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAaX U MPUCTIOCOOTCHHUSIX,
UCTIOJIb3YEMBIX B OBITY M TEXHHUKE, a TAKXKe
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npaBuiio» Mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B ’KUBBIX OpraHU3Max.
DKCIepUMEHTAIBHOE JI0KA3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakJIIOHHOM MJIOCKOCTH.
Petienue 3a1a4 Ha mpuMEHEHUE MpaBUiia
paBHOBecus priuara u Ha pacuet KI1/]

5.3 | Mexanuueckas
DHEPTHUS

MexaHnueckas SHEPTUsl.
Kunernueckas

U MOTEHINANIbHAs YHEPTHUS.
[IpeBpamenue oTHOTO BUAA
MEXaHUYECKOI YHEPTUH

B IPYroi. 3aKoH
COXpPaHEHUS SHEPTUU

B MEXAaHUKE

DKCNEPUMEHTAIBHOE OINPEICIICHUE N3MEHEHNUS
KUHETHUYECKOW U NOTEHLIMAILHOM SHEPTUU TeNa
IIPY €r0 CKaTHIBAHUU 10 HAKJIIOHHOM TNIOCKOCTH.
DopMyIMpOBaHUE HA OCHOBE HCCIIEIOBAHUS
3aKOHa COXPAHEHUS] MEXaHUYECKOU IHEPTUU.
OOcy:xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHUs DHEPIUU.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXPaHEHMS YHEPTUU

Wroro no pazaeny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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8 KUIIACC
No HaumenoBanue Komnuectso | [Iporpammuoe coaepkanurie | OCHOBHBIE BUJIBI JEATEILHOCTH O0YHAIOIIUXCS
n/m pa3liesioB U TeM 4acoB
y4eOHOTro TpeaMeTa
TenioBble sBJICHUSA
1.1 | CrpoeHue u cBOMCTBA 7 OCHOBHBIE MOJIOKEHUS HaOmnronenue u nHTEpIipeTanusi OrnbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOEHMS BEIIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKyJ1. ONbITHI,
IIOATBEPKIAOLINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSTHUM
BEILECTBA.
Kpucrammmueckne

U amop(HbIe Tena.
OOBsICHEHHNE CBOMCTB ra3oB,
YKUAJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUN
MOJIEKYJIIPHO-KHHETUYECKOU
teopun. CMauyrMBaHue

Y KalWJUJISIPHBIE SIBJICHUS.
Tennosoe pacmmpenue

U C)KaTue

CBUACTEIHCTBYIOMINUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHMH BELIECTBA: ONBITHI C PACTBOPEHUEM
pa3IMyYHBIX BEIIECTB B BOJIE.

Perenwne 3agad o olieHUBAHUIO KOJTMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00beMa
BEIIIECTBA.

AHanu3 TeKcTa APEeBHUX aTOMHUCTOB (HaIlpUMep,
¢dbparmenTa noamsl JIykpeuus «O npupoze
BEIIICH») C U3JI0’)KEHUEM 000CHOBAHUI aTOMHOM
TUIOTE3bI (CMBICIOBOE UYTEHHUE).

OneHka yOoeIuTeIbHOCTH ATUX 000CHOBAHMIA.
OO0BbsicHeHHE OPOYHOBCKOTO ABUYKEHUSI, SIBIICHUS
T Py3un v pa3Iuyuil Mexay HUIMH Ha OCHOBE
IIOJIO’KEHUM MOJIEKYJISIPHO-KUHETUYECKON
TEOpPUU CTPOCHHUS BEIIECTBA.

OOBbscCHEHNE OCHOBHBIX Pa3INuUil B CTPOCHUH
ra3oB, KHUAKOCTEH U TBEPABIX Tel

C UCTIOJIb30BaHUEM TTOJIOKECHHUIH MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH CTPOECHMSI BELIECTBA.
[TpoBeneHmne OMbITOB MO BBIPAIIIMBAHUIO
KPHUCTAJIJIOB TOBAPEHHOM COJIM WK caxapa.
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[IpoBenenne u 00bICHEHUE OTIBITOB,
JIEMOHCTPHUPYIOIIMNX KaWJUISPHBIC SIBJICHUS

U SIBJICHHE CMauyMBaHM.

OOBsiCHEHUE POJIN KaTWJUTSIPHBIX SBJICHUIN

JUUIS TIOCTYTUICHUS BOJbI B OPTaHU3M PACTCHUIA.
Hab0mronenue, npoBeneHue U oObICHEHUE
OIIBITOB MO HAOIIOAECHUIO TEINIOBOI'O
paclIMpeHus ra3oB, KUJIKOCTENW U TBEPABIX TEIL.
OOBsicCHeHHE cOXpaHEeHUs 00beMa TBEP/IBIX Tell,
TEKYYECTH >KUIKOCTH (B TOM YHUCIIE, Pa3HUIIbI

B TEKYUYECTH JJISl PA3HBIX KUJIKOCTEH),
JIaBJICHUS rasa.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOLINAX
3aBHCHMOCTH JIABJICHUS BO3yXa OT €ro o0beMa
Y HArPEBAHMUS UJIW OXJIAXKACHUS, U UX
00BbsSICHEHHE HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUYCHUSL.

AHanu3 NpakTUYECKUX CUTYaLNH, CBI3aHHBIX
CO CBOMCTBaMM T'a30B, )KUJIKOCTEN U TBEPJBIX TEI

1.2

TerutoBbie TPOLIECCHI

21

Temnepatypa. CBa3b
TEMIIEPATYPHI CO CKOPOCTHIO
TETUIOBOTO JIBHKEHHMS
yactull. BHyTpeHHss
sHeprus. CnocoObl
U3MEHEHUS BHYTPEHHEHN
SHEPruu: Teronepeaadya

U COBEPIIICHUE PaOOTHI.

O06o0cHOBaHME TTPaBUII U3MEPCHHUS TEMITEPATYPHI.
CpaBHeHHE pa3IUIHBIX CIIOCOO0B H3MEPCHHS

W TIIKaJI TEMIIePaTypHI.

HabGmronenne n o0bSICHEHHE ONBITOB,
JTEMOHCTPHUPYIOITUX H3MCHCHUE BHY TPEHHEH
OHEPTUU Teja B pe3yJbTaTe TeIUIonepeaaun

U pabOThI BHEIIHUX CHJI.

Hab6mronenre u 00bICHEHHE OIBITOB,
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Buns! Teronepeaayu:
TETUIONPOBOHOCTD,
KOHBEKIIUS, U3ITyUCHUE.
KomnyecTBO TEILIOTHI.

VYV nenpHas TEMI0EMKOCTh
BemecTa. TermioooMeH
1 TETJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIIOBOTO
Oamanca. [InaBnenne

1 OTBEPJICBAHUC
KPUCTALTHYECKUX BEIIECTB.
VYV nenpHas TemiaoTa
IIJIABJIEHUS.
[Tapoobpa3oBanue

¥ KoHJeHcanud. Mcnapenue.

Kumnienue. Y nenpHast
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTH TEMIIEPATyPhI
KHIICHUS OT aTMOC(EpHOT0
JTaBJICHUS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

VY neapHas TemiaoTa
CrOpaHusl.

[TpuHIMIIBI paOOTHI
TernoBbIX ABurarteaei KI1J]
TEIUIOBOTO JIBUTaTEIs.

00CyX/IeHHE MPAKTUUYECKUX CUTYaIIUH,
JIEMOHCTPUPYIOIIUX Pa3IUYHbIE BUJIbI
TEIUIONEpENaym: TEMJIONPOBOIHOCTb,
KOHBEKIIUIO, U3JTyUCHHUE.

HccnenoBanue sBIEHUS TEMIOOOMEHA

MIPY CMENIMBAHUH XOJOAHON U TOPSTYEN BOIBL.
Habnronenue ycraHOBICHUS TEIIOBOTO
PABHOBECUS MEXKYy TOPSYEH U XOJIOAHON BOJOM.
Onpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, MOJTYYEHHOTO BOOM IIPU TEIIO0OOMEHE
C HarpeThIiM METAITMYECKUM LUIUHAPOM.
Ornpenenenue (U3MEpPEHUE) YICTbHON
TEIJIOEMKOCTH BELIECTBA.

Pemenue 3aa4, CBA3aHHBIX C BBIYMCIEHUEM
KOJINYECTBA TEIUIOTHI U TEMJIOEMKOCTH

MIPU TEIJIO0OMEHE.

AHann3 CUTyaluid MPaKTUYECKOTO
MCIIOJIb30BaHUs TEIMJIOBBIX CBOMCTB BEILIECTB

Y MaTepHasioB, HAIPUMED, B LIEIAX
SHEProcOepeIKSHUS: TCTIION3OJISITHSA,
sHeprocOeperaroIre KphIiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6nronenue siBneHuii ncmapeHus

Y KOHJICHCAIUH.

HccnenoBanue npouecca UCrapeHus
Pa3INYHBIX XKUIKOCTEM.

OObscHeHuE SIBJICHUN HCTIAPEHUS
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TennoBbIe ABUTaTEIN

1 3aIlATa OKPYKAOIIEH
Cpebl.

3aKOH COXpaHCHHUS

Y IPEBPAILICHUS YJHEPTU U
B TEIUIOBBIX MPOIIECCax

Y KOH/ICHCAIIMX Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHS.

HabmtoneHue n o0bsicHEHHE MpoLiecca KUIIeHUS,

B TOM YHCJIC 3aBUCUMOCTH TEMIIEPaTypPhl
KHUTICHUS OT JaBJICHUSI.

Omnpenenenue (U3MEPEHUE) OTHOCUTEIBHON
BJIQYKHOCTH BO3/yXa.

HabGnronenue nporiecca miaBieHus

KPpUCTAJIMICCKOI'O BCIICCTBA, HAIIPUMCD, JIbJA.

CpaBHeHME MPOLIECCOB TIJIABJICHUS
KPUCTALTAYECKUX TEJl U Pa3MSTYCHUS

MIpY HArpeBaHUU aMOP(HBIX TE.
Omnpenenenue (MU3MEPEHNE) YIETLHON TETIOTHI
IJIABJICHUS JIbJIA.

OObsicHEHUE SIBICHUI MJIaBICHHUS

Y KpUCTAJJIU3AIMU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUYCHUSI.

Peuienue 3a1a4, CBSI3aHHBIX C BEIYMCIEHUEM
KOJIMYECTBA TEIIOTHI B MPOIECcax
TeIIonepeaayu Ipy MIaBJICHUU

Y KpUCTAJUIM3AIMU, UCTIAPEHUU 1 KOHICHCALINH.
AHanu3 cuTyaluii NpakTUYECKOro MPUMEHEHHUS

SBJICHUM TJIABJICHUS U KPUCTAJUIM3AIUH,
HaIpuMep, MOTyYEeHUE CBEPXUUCTHIX
MaTepHualoB, COJIEBas TPeIKa U Jp.
AHanu3 paboThl U 00bsICHEHUE PUHIUIIA
JIEUCTBUS TEMJIOBOTO JIBUTATEIS.
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Brraucienue KoJandecTBa TEIIOTHI,
BBIJICJISIIOIIETOCS MTPU CTOPAHUH PA3TAYHBIX
BU0B ToruiuBa, u KIIJI asurarens.
OO0cy)XaeHune SKOJOTUIECKHUX MTOCIIEICTBUI
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHUs, TEIIOBBIX U TUAPOIIICKTPOCTAHIINI

Hroro no pazgeny

28

3J1eKTpnqec1me H MAarHUTHBIC ABJICHUA

2.1 | DnekTpuyeckue
3apsIbL.

3apspKEeHHBIE Tena

U UX B3aUMOJCHCTBUS

7

DIIeKTpU3aLHus TeIl.

JIBa poja 3IIEeKTpUYECKUX
3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEJ.

3akoH Kysona (3aBUCUMOCTh

CHJIBbI B3aUMOJCHUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPsiJI0B

Y PACCTOSHUS MEXKIY
TeJIaMH).
DIIEKTPUYECKOE TOJIE.
Hanpsixennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHuKn cynepno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenn anexrpuueckux
3apsAI0B. DJIEMEHTapHbIN
JIEKTPUYECKUH 3apsia.

HaOnronenue v mpoBeIeHUE OMNBITOB

T10 DJICKTPU3ALIUM TEJI IPU CONTPUKOCHOBEHUH

Y UHAYKLHEH.

HaGmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEI.
OObsicHEeHUE PUHIMTIA JEHCTBUA 3JIEKTPOCKOTA.
OOBbsicHeHUE SIBICHUM JIEKTPU3aLUU

MIpY COMPUKOCHOBEHUH TEJ U MHIYKITUEH

C MCITOJIL30BAaHUEM 3HAHUM O HOCHUTEISAX
AJIEKTPUYECKUX 3apsiIOB B BEIIECCTRE.
Pacnio3naBanue 1 00bsICHEHHE IBJICHUN
ANIEKTPU3AIMHU B TIOBCETHEBHOM JKU3HU.
HabGmronenne n o0bSICHEHNE ONBITOB,
WUTIOCTPUPYIOLIUX 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsia.

Habro1eHre onbITOB 110 MOJSIUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO OIS,
UccnenoBanue 1eHCTBUS SIEKTPUUECKOTO MO
Ha TIPOBOAHUKYU U JTUAJICKTPUKU
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Crpoenue atoma.
[IpoBoHNKHK

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsja

2.2

IlocTossHHBINA
AJIEKTPUYECKUIN TOK

20

DIIEKTPUYECKHN TOK.

VY cIi1oBus CylIECTBOBAHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKM MOCTOSITHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TerIoBO€, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX M razax.
DJIeKTpUYECKast UEMb.
Cuna Toka. DNEeKTpUIECKOe
HaIpsKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma 1151 ydacTka
uenu. [locnenoBarensHoe
Y MapajuIeNIbHOE COCTMHEHNE
MIPOBOJIHUKOB.

PaboTa u MonHOCTh
3IEKTPUYECKOTO TOKA.

Halnronenue pa3auyHbIX BUAOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ATUX
BHUOB JICUCTBUS B IOBCSIHEBHOM JKU3HHU.
HaOnronenne BOSHUKHOBEHUS Ta30BOI0 pa3psiaa
Y 3JICKTPUYECKOTO TOKA B JKUIKOCTH.

COopka u UCTIBITAaHUE DJISKTPUICCKON 1IeTTH
MMOCTOSIHHOT'O TOKa.

N3mepenune cuiibl Toka aMIepMETPOM.
N3Mepenue 3JIeKTpUUeCKOro HanpsiKEHUS
BOJIBTMETPOM.

[IpoBenenue u 00bICHEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €r0 JUTMHbI, MJIOMIaX ITOTIEPEYHOTO CEUYCHUS
Y MaTepuarna.

HMccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP,

OT COMPOTUBJICHUS PE3UCTOPA U HATTPSHKCHUS
Ha pe3uCTopeE.

IIpoBepka mpaBuia CIIOKEHUS HAITPSKEHUN
1P MOCJIEIOBATEIHOM COEAMHEHUH JBYX
PE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE NN

U TIOTPEOUTENH
AIEKTPUUECKON SPHEPTUU
B ObITy. KopoTkoe
3aMBIKaHUE

[IpoBepka mpaBuiIa JUisl CHIIBI TOKA

IIPU NapaJJIETbHOM COEIMHEHUH PE3UCTOPOB.
AHan3 CUTyalui MocaeI0BaTeIbHOTO U
napajyieIbHOTO COEUHEHUS TPOBOJHUKOB

B JIOMAIIHUX AJIEKTPUUECKUX CETSX.

Pemenue 3a7a4 ¢ ucnoab30BaHueM 3akoHa Oma
U GopMyJl pacueTa IEKTPUUECKOTO
CONPOTHUBJIEHUS NIPH MOCIET0BATETLHOM

Y MapajuleIbHOM COEAUHEHUH MPOBOIHUKOB.
Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIIEISIEMOM Ha PE3UCTOPE.

HccnenoBanye 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HaIpsDKEHHS Ha HEH.
Omnpenenenue KII/I narpeBarens.
UccnenoBanue npeoOpa3zoBaHus IHEPTUH

[P OABEME I'Py3a IMEKTPOABUTATEIEM.
OObsicHEHUE YCTPOWCTBA U IPUHITUTIA TEUCTBUS
JIOMAILIHUX 3JIEKTPOHArpeBaTEIbHBIX MPUOOPOB.
OObsicHEeHUE TPUYUH KOPOTKOTO 3aMbIKAHUSI

Y TIPUHLININA IEUCTBUSA TUIABKUX
[IPEIOXPAHUTEIIEH.

Pemenue 3a7a4 ¢ HCIOJIb30BAHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIE SIBIICHUS

ITocTOIHHBIE MATHUTHI.
B3aumonueiicTBue

I/ICCJ'IGI[OBaHI/IC Mar"guTHOI'O BSaHMOHeﬁCTBHH
IIOCTOAHHBIX MarHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MaruutHoe nose 3eminu

Y €ro 3HAYEHHUE JJIs1 KU3HU
Ha 3emie. OnbIT Dpcrena.
MarnautHoe nosue
AIEKTPUUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MAarHUTHOTO MOJIs

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATEND
MOCTOSTHHOTO TOKA.
Ucnonp3oBanue
3JEKTPOABUrATEIICH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO TOJIsl MOCTOSIHHBIX
MarHUTOB MPHU X OOHCTMHCHHUH U Pa3/ICIICHUN.
HccnenoBanue MarHuTHOTO B3aMMOJICHCTBHUS
MMOCTOSIHHBIX MarHUTOB.

N3y4yeHne MarHuTHOTO MOJIs MOCTOSTHHBIX
MarHUTOB IIPH UX 0ObETMHCHUH U Pa3/ICIICHUH.
IIpoBeneHne ONBITOB MO BU3yaIU3alliH MMOJIA
MMOCTOSIHHBIX MarHuTOB.

N3yuenue siBieHUs HAMArHUYUBaHUSA
BCILICCTBA.

UccnenoBanue neiCTBUS SJIIEKTPUIECKOTO TOKA
HA MarHUTHYIO CTPEIIKY.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTb CHJIbI B3aMMOICCTBUS KaTyIIKH
C TOKOM ¥ MarHuTa OT CHJIbI U HaIpaBJICHUS TOKA
B KaTyIIIKE.

AHanu3 cuTyarui NpakTUYECKOro MpUMEHEHUS
AIIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIECHHOCTH, MEJIUILIUHE).
N3yyeHne nercTBrs MArHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.

N3yuenue neicTBus 3JIE€KTPOIBUTATENS.
N3zmepenune KIIJI anexkTpoaBurareabHON

YCTaHOBKH.
Pacno3zHaBaHue v aHANIU3 pa3IMYHBIX
MIPUMEHEHU N AJICKTPOJIBUTATENIEN

(TpaHCcnopT, OBITOBBIC YCTPOMCTBA U JIP.)
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2.4 | DaeKTpOMarHUTHAs 4 Omnbitel @apanes. SApnenue | OMBITH IO UCCICTOBAHUIO SBICHHSI
WHTYKITAS AEKTPOMArHUTHOMN AIEKTPOMATrHUTHOW MHAYKITUH: UCCIICIOBAHNE
uaayknuu. [paswno JIeHna. | i3MEHEHH 3HaUCHUS ¥ HAIIPaBJICHHS
DNeKTporeHepaTop. WHIYKIIMOHHOTO TOKa
CnocoObl oJTy4eHust
ANEKTPUUECKON DPHEPTUH.
DIIEKTPOCTaHIINN
Ha BO300OHOBIISIEMBIX
UCTOYHUKAX YHEPTUU
Hroro no pazueiny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
Ne HanmvenoBanue KomnuectBo | IIporpammuoe conepxkanne | OCHOBHBIE BUABI IEATEIBHOCTH 00yYarOLINXCS
n/n pa3JesoB U TEM 9acoB
y4eOHOr o npeameTa
Mexannuyeckue siBJIeHUSA
1.1 | Mexanuueckoe 10 MexaHn4ecKoe JBUKEHHE. AHanu3 ¥ 00CyKIeHUE Pa3IMnYHbIX IPUMEPOB

JIIBIYKEHUE U CIIOCOOBI
ero OIMmMCaHus

MarepuanbHast TOUKA.
Cucrema otcuera.
OTHOCHUTEIBLHOCTD
MEXaHMYECKOT'O JIBMKCHMSI.
PaBHOMepHOE
MPSMOJIMHEWHOE JIBUKEHHE.
HepaBHomepHOE
MPSMOJIMHEWHOE IBUKEHHE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb Teja Mpu
HEPaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOYCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBo0OoOIHOE T1aJIEHUE.
OmnpiTel 'anunes.
PaBHOMEpHOE BMKEHUE

110 OKPY>KHOCTH.

ITepuon u wacrora
oOpaienust. JInnenHas

1 yIJIOBas CKOPOCTH.

MEXaHUYECKOTO JIBUKEHUSI.

OO6cyxneHre rpaHuil IPUMEHUMOCTH MOJICNN
«MaTepuaIbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABMKCHUS
paznTuYHBIMU ciocoOamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Habmoienne MexaHn4ecKoro ABMKEHUS TeJa
OTHOCHUTEJNILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCHUTEIHHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 tekcrta ["anuiest 06 OTHOCUTETHFHOCTH
JIBUKCHMS; BBITTOJIHEHUE 3aJJaHU 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenre cpeHe CKOPOCTH CKOJIbKEHUS
OpycCKa WM ABUKEHUS IIapyKa 10 HAaKJIOHHOU
TUIOCKOCTH.

AHanu3 1 00CyXeHHEe CIIOCOO0B
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LlenTpOocTpEeMUTENIEHOE
YCKOpEHHE

MPUOIMKEHHOTO ONPEICTICHNS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JBYO>KEHUS (IIIapUKa B )KUJIKOCTH, MOJICTTU
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Onpenenenue nyTy, IPOMAECHHOTO 3a TAHHBIN
MIPOMEKYTOK BPEMEHH, 1 CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIB>KCHUSI OT BPEMEHH.

OO6cy>KaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMeTpoB).

Brluncnenue myTu U CKOpOCTU MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

OrnpeneneHue NpoMAeHHOTO MyTH U YCKOPEHUS
JIBHO>KEHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBI>KCHUS TeJla OT BPEMEHHU.

IIposepra cunomeswi: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCIU NYMU OMHOCAMCS
KaK psi0 He4emHulx yuces, mo
CO0MEemcmayuue NPOMeNCYmKU 8pemeHu
O0OUHAKOBWL.

Omnpenenenue yCKOpeHus Tena

MIPY PAaBHOYCKOPEHHOM JIBH>KEHUU
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10 HAKJIOHHOM TIJTOCKOCTH.

N3Mepenue nepuoia u 4acToThl 00palieHus
TeJIa MO OKPY>KHOCTH.

OnpeneneHne CKOPOCTU paBHOMEPHOTO
JIBUKEHHUS TeJla 110 OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKEHHS PA3IMYHBIX BUOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3IMYHBIX BHJIOB MEXaHUYECKOTO JBUKCHUS
B IIPUPOJIE U TEXHUKE (HA MpuMepax CBOOOTHO
MaIafOIINX TEJI, IBHKEHHS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

ITepseiit 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyneprno3suuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MMOKOS, IPYTHe BUIBI
TPEHHUS.

Cuia TS>KeCTH M 3aKOH
BCEMUPHOTO TATOTEHUS.

Y ckopenue cBOOOTHOTO
najeHus. /J[BmkeHue rianer

HaOmronenue u 00CykJI€HUE OIBITOB

C IBMDKCHUEM TeJjia IMPYU YMEHBIISHUH BIIUSHUS
JIPYTHUX TeJI, IPENATCTBYIOIIUX JIBUKCHUIO.
Amnanm3 Texcrta ['anuies ¢ onucaHueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3aJITaHUH TI0 TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cy)xaeHue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA MHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYeTa.

Hab6nronenue m o0Cyk1eHre MEXaHUYECKHUX
SIBJICHH, TTPOUCXOIAIINX B CHCTEME OTCUYETa
«Tenexka» mpu ee paBHOMEPHOM
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BokpyT Comnnua. [Tepsas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocCTh 1 ieperpy3KHu.
PaBHOBECHE MaTepuaabHOU
TOYKHU. AOCOTIOTHO TBEPIOE
Teyo0. PaBHOBECHE TBEPAOTO
T€JIa C 3aKPEIJICHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp Ts3KECTH

Y YCKOPEHHOM JBUKEHUH OTHOCUTEIHHO
KaOuHeTa (PU3UKH.

JIeliCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIO’KEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue n/unu npoBeieHrE OMBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIbI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SBJICHUM

C UCIIOJIb30BaHUEM BTOPOTO 3aKOHAa HbroTOHA.
Pemienue 3a1a4 ¢ uCMOIb30BaHUEM BTOPOTO
3akoHa HploTOHA 1 TIpaBuIIa CIIOKEHUS CHIL.
Ornpenenenune )KECTKOCTH NIPYKUHBI.

AHanum3 cuTyaruii, B KOTOPHIX HAOTIOIAI0TCS
ynpyrue aegopManuu, 1 uX o0ObsICHEHUE

C HCTOJIb30BaHHEM 3aKkoHa ['yka.

Pemenue 3ana4 ¢ ucnonp3oBanreM 3akoHa [ 'yka.
UccnenoBanrie 3aBUCUMOCTH CUJTbI TPEHUS
CKOJIbYKEHHSI OT CHJIBI HOPMAJIbHOTO JABJICHHUSI.
OO0cyxaeHue pe3yIbTaToB UCCICIOBAHMUS.
Omnpenenenue kodhpuimeHTa TpeHus
CKOJIBKCHHUSI.

N3Mepenue cuitbl TPEHUSI IOKOS.

Pemenue 3agad ¢ ucnosnb3oBanueM popmMyIibl
JUISL CUJIBI TPEHHS CKOJIbKEHUS.

AHaN3 IBUKEHUS TEJl TOJIBKO MOJ ACHCTBUEM
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CHJIBI TSDKECTH — CBOOOJHOTO MaICHUS.
OOBsiICHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOTO ITaJicHUSA OT MacChl TeJIa.

O11eHKa BEIUYHMHBI CUIIBI TATOTCHHUS,
JIEUCTBYIOIIEH MEXY IByMsI TEJIAMU

(mJ1g pa3HBIX Macc).

AHanus IBMKeHUS HEOESCHBIX Tell

MO, ACMCTBUEM CHUJIBI TATOTCHHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(OPMALIHH).

Pemienue 3aga4 ¢ MCnojabp30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (POPMYJIBI

JUJISL pacyeTa CUJIbl TSDKECTH.

AHanu3 OpUrMHAJIBHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

HaOmronenue u 00CykJI€HUE OIBITOB

10 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JIBVDKCHHH.

AHan3 ycnoBUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIeperpy3KH.

Pemienue 3aga4 Ha onpeiesieHUe Beca Tena

B Pa3JIMYHBIX YCIIOBUSIX.

AHanu3 cui, AEUCTBYIOIINX Ha TEJIO,
MOKOSIIIEECs Ha OTIope.

OrnpeneneHue NeHTpa TSHKECTH Pa3IMIHbIX TeJ
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1.3.

3aKOHBI COXPAaHEHUS

10

Nmnysbc Tena. U3menenue
UMITyJIbCa. IMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMITyJjibca. PeaktuBHOE
JIBUYKEHUE.

Mexannyeckas paboTa

¥ MOIIHOCTB. PaboTa cun
TSAKECTH, YIIPYTOCTH,
TpeHus. CBsA3b SHEPTUH

1 paboTsl. [loTeHmanpHas
DHEPIUs Tena, MOJHATOrO
Ha/Jl IOBEPXHOCTHIO 3EMJIU.
[ToTeHUMaNbHAs SHEPTUS
CXKAaTOU MPY>KUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOMN
DHEPIUH. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH

HaOnronenue u o0Cyx AeHUE ONBITOB,
JEMOHCTPUPYIOLIUX Nepelady UMITYJIbCa

IIPU B3aUMOJICHCTBUH TEN, 3aKOH COXPaHEHUS
UMITYJIbCA TIPU a0COIIOTHO YIPYTroM

Y HEYNPYTOM B3aUMOJICHCTBUM TEIL.

AHanuM3 CUTyaluii B OKPYXKarolen )KU3HU

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JIBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpumMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yJIbTaTOB B3aUMOJIECUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pelenue 3aga4 ¢ UCMONIb30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpenenenne pabOThI CUJIBI YIIPYTOCTH

IIPU NOBEME I'Py3a C UCIIOIb30BAaHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenue MOILIHOCTH.

N3mepenne NoTeHIHAIIBHOM SHEPTUH YIIPYTO
ne(opMUPOBAHHON TIPYKUHBI.

W3mepeHne KHHETUYECKOM YJHEPTUH TeNa

110 JJIMHE TOPMO3HOTO ITyTH.
DKCIEPUMEHTAIIBHOE CPABHEHHE U3MEHEHUS
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MOTEHIMAIBHOW U KHHETUYECKOU SHEPTHM Tella
IIPY IBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

[IpumeHeHune 3aKkOHa COXPAHEHUS
MEXaHMYECKON SHEPTHUH JJIs pacyera

MOTEHINAJIbHON M KHHETUYECKON SHEPTHUM TENa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckue KoJ1e0aHUs U BOJTHBI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe aBuKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: ePUO/I,
4acToTa, aMIUIUTY/Ia.
Marematnieckuii u
MPY>KWHHBIN MasSTHHKH.
[IpeBpamienue 3HEprun
pH KoJieOaTeILHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxieHnbie KoaeOaHusl.
Pe3onanc

HaOmronenne konebanuii moa AEHCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MO00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
Amnanu3 konebaHuil rpy3a Ha HUTH

U Ha TIPYXKUHE.

OnpeneneHue 4acTOThl KOJICOaHUI
MaTEeMaTUYECKOTO U IPYKUHHOTO MAsITHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pEe30HaHcA.

HccnenoBanre 3aBUCUMOCTH TIEpHOa
KOJIeOaHMI TTOABEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH Teproaa KoeOaHui

rpysa, mnoaBCIICHHOT'O K JICHTC, OT MaCChI I'py3a.

Hab6nronenue u 00Cyk1eHNEe OMBITOB,
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JEMOHCTPUPYIOLIUX 3aBUCHUMOCTD IIEPUOJIa
KoJ1ie0aHUM PYKUHHOTO MasiTHUKA OT MaccChl
Ipy3a U KECTKOCTHU IPYKUHBI.

[IprMeHeHne MaTEMaTHIECKOTO

U IIPYKUHHOI'O MaJATHHUKOB B KQYCCTBC MOI[CJ'IGﬁ

JUTS1 OTIMCAHMSI KOJIEOAHUHN B OKPYIKAIOIIEM
MUpE.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIepruoja)
Kosie0aHui.

H3zmepenue yckopenus c60600H020 NAOeHUs.

2.2

Mexanunueckune
BOJIHBI. 3BYK

MexaHnuecKne BOJIHEI.
CBoiicTBa MEXaHUUYECKUX
BOJH. [IpononsHbIE

Y TOTNEPEUYHBIC BOJTHBI.
JlirHa BOJIHBI U CKOPOCTH €€
pacupoCTpaHCHHUS.
MexaHn4decKHue BOJIHBI

B TBEPJIOM TEJIE,
CEHCMHYECKHUE BOJIHEI.
3ByK. [ poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. MH(pa3Byk

U yJIbTPa3BYK

OOHapyXeHUE U aHAJTN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaIOIIEM MHpE.

HaOmronenue pacripocTpaHeHus Mpo 0 IbHBIX
Y TIOTICPEYHBIX BOJIH (Ha MOJIEIIN)

1 O0HApY)KEHNE aHAJIOTHYHBIX BUOB BOJTH

B IIPUPO/IE (3BYK, BOJHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPEIeIICHNE TPAHMII
JaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KosieOaHui.

Hab6nroaeHue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJIC, C UCTIOIH30BAHUEM
MY3bIKQJIBHBIX HHCTPYMEHTOB).
HaGmronenne u 00bsICHEHUE ABJICHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTA, IIOCBSIICHHOTO
MCIIOJIB30BaHUIO 3ByKa (WJIH YIbTPa3BYyKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

3JICKTpOMaFHI/lTHOe IMOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnaekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE MOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIINX
nosjie DJEKTPOMArHUTHBIE BOJHBL. | B3aMMOCBSA3b 3JIEKTPUYECKOIO U MArHUTHOT'O
Y DJIEKTPOMATrHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. OKCNepUMEHTAIBHOE U3yYEHUE CBOWCTB
[IIkajia SJIEKTPOMArHUTHBIX | AIEKTPOMATrHUTHBIX BOJIH (B TOM UYHCIIE
BOJIH. Mcrionb30BaHue C TIOMOIIIbI0 MOOUJILHOTO TeNeoHa).
HJIEKTPOMArHUTHBIX BOJIH AHann3 peHTTeHOBCKUX CHIMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3Ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
cBera. CKOpOCTh CBETa. 3JIEKTPOMArHUTHOTO U3JTy4Y€HUsl B IPUPOJIE:
BonHoBbIe cBoiicTBa cBeTa ’KMBBIE OPTaHU3MBbI, U3JTy4Y€HHUsI HEOECHBIX Te
(cMBICTIOBOE UTEHUE).
Pacnio3naBaHue 1 aHaIu3 pa3InIHbIX
MPUMEHEHUH IEKTPOMAarHUTHBIX BOJIH
B TEXHHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyit
JUISL CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUTUHbI
BOJIHBI U 4aCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbI€ SIBJICHUS

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlydeBast Mozienb CBETA.
Hctounuku cgera.
[TpsiMmonuHeitHOE
pacnpoCTpaHEHUE CBETA.
3atmenust ConHua u JIyHsbL.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienue cBerta. 3aKOH
npejomiieHus ceeta. [loaHoe
BHYTPEHHEE OTPAXKEHUE
ceeta. Mcnosib3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKECHUS B ONITUYECKUX
CBETOBOJIaX

Hablmronenue onsIToB, AEMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHN),

Y UX UHTEPIPETALIMS C UCTI0JIb30BAaHUEM
MOHATHS CBETOBOIO JIyYa.

OOBsICHEHHNE U MOJICTTMPOBAHUE COJTHEUHOTO
Y TyHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH

yrIJjia OTPa)K€HHUsI CBETOBOIO JIy4da OT yTJjia
MaJCHMS.

N3yuyeHune cBOMCTB U300paKEHUS B INIOCKOM
3epKaJIe.

HaOmronenne u 00bsICHEHUE OMBITOB

10 MOJYYECHHIO U300pakeHU B BOTHYTOM

Y BBIMYKJIOM 3€pKaiax.

HaGmonenne n o0bSICHEHNE ONIBITOB

0 TIPEJIOMJICHUIO CBETA HAa TPAHULIE
Pa3IMYHBIX CpE/Jl, B TOM YKCJIE OINBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHUEM.
HccnenoBanre 3aBUCUMOCTH yTJia
MIPEJIOMJICHUS OT yIJia MaJIeHUs CBETOBOTO JTy4a
Ha TPAHUIIE «BO3AYX—CTEKIIO».
Pacnio3naBanue sBIICHUN OTPaKECHUSA

Y TIPEJIOMJIEHHUSI CBETA B TOBCEHEBHOM
JKU3HH.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3aa4 ¢ HCNOJIB30BaHNUEM 3aKOHOB
OTpPaXXEHUS U MPEJIOMIICHHUS CBETa

4.2 | JIuH3bI U ONITHYECKHE 6 Jlunza. Xox mydeit B munze. | [loxyuenne n3o0pakeHU ¢ MTOMOIIBIO
npubopsI OnTuyeckas cucreMa coOuparoIel ¥ pacceuBarOLIEH JIMH3.
¢dotoanmnapara, MUKpockona | Onpenenenre GOKYyCHOrO pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CHJIBI COOMPAIOIIEH
OITHYECKAs] CUCTEMA. JIMH3BI.
bi3opykocTh AHanu3 yCTpOWCTBa U IPUHLINIIA AEHCTBUS
U JAJIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
¢doToanmapara, MUKPOCKONA, TEIECKOIIA.
N3yueHnue Moenu ria3a Kak ONnTHYECKON
CUCTEMBI.
AHanu3 siBIeHUN OJIM30PYKOCTH
U 1aJIbHO30PKOCTH, MPUHIINIA IEUCTBUS
OUYKOB
4.3 | Paznoxenue 0e10ro 3 Pasznoxenue Genoro ceeta Hab6mronenue pasznoxeHus 0e10ro cBeta
CBETa B CIIEKTP B criekTp. OnbITel HEIOTOHA. | B CHIEKTP.
CnoxeHue CreKTpaabHbIX Hab6nronenue u 00bICHEHHE OTIBITOB
uBeToB. Jlucnepcus ceeta 0 TIOJTyYEHHI0 O€JI0r0 CBETa MPHU CII0KEHUU
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OIBITOB
10 BOCIIPUSATHIO [[BETA MPEIMETOB MPU UX
HAOJII0/IEHUH Yepe3 [IBETOBBIE (PMIIBTPHI
(LIBETHBIC OUKH)
Hroro no pazaeny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucnyckanue u OmnwiTel Pezepdopaa OO6cy»xaenue 1eau onbiToB Pezepdopaa
MOTJIOLIEHUE CBETA Y TJIaHETapHAask MOJIEIb T10 UCCJIEJOBAHUIO aTOMOB, BBIJIBUKEHHE
aTOMOM aroma. Moznens atoMa bopa. | runore3 0 BO3MOKHBIX pe3yJibTaTaX ONbITOB

HcnyckaHne v MOIIOIIEHUE | B 3aBUCUMOCTH OT IIPEAIIOIATaeMOr0 CTPOEHUS

cBeTra aToMOM. KBaHTBL. aToMOB, (hOPMYJIMPOBAHUE BHIBOJIOB

JInHenyaTeie CIEKTPBI U3 pE3yJIbTaTOB OIIBITOB.
OO6cy>kaeHue NpOTUBOPEUNiA IIIaHETaPHON
MOJIEJIA aTOMa U OCHOBAHUM I TUTIOTE3bI
bopa o cranimonapHbIx OpOUTaX AIEKTPOHOB.
Hab6nronenue CrulonHpixX U JIMHEHYaThIX
CIIEKTPOB U3TTyUYEHUS PA3JINYHBIX BEIIECTB.
OObsicCHEHUE TUHENYATHIX CTIEKTPOB U3ITYYCHHUS

5.2 | CtpoeHne aTOMHOTO PanunoaktuBHOCTh. Anba-, | OOCykaeHUE BOZMOXKHBIX TUIIOTE3 O MOJEISAX

aapa

OeTa- U TaMMa-u3TyYeHUs.
CtpoeHue aTOMHOTO s]1pa.
Hyknonunast moaenp
aTOMHOTO sigpa. M30TomsI.
PannoakTuBHEBIE
npespauieHus. llepuon
MOJTypaciiajia aTOMHBIX siIep

CTPOEHHS sizIpa.
Omnpenenenue cocTasa siiep MO 3aJaHHBIM
MacCOBBIM U 3apsIIOBBIM YUCIIaM

¥ TI0 TTOJIOKEHHUIO B IEPUOINIECKON CHCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B TIEPUOIUYECKON cHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpeKOB 0.-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapy:keHue 1 U3MepeHHe paaualiOHHOIO
¢doHa ¢ MOMOLIBIO JO3UMETPA, OLIEHKA ETO
MHTEHCUBHOCTHU.
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Amnann3 OMoI0THYSCKUX U3MEHEHMH,
MIPOUCXOIAIINX MO ICUCTBUEM
PaIMOaKTUBHBIX M3TyUYCHHI.
Hcnonb3oBaHue pauOaKTUBHBIX U3ITyUCHUIM
B MCIUIIHE

5.3 | SnepHble peakuuu 7 S nepnpie peakuyu. 3akoHbl | Pemenue 3aga4 ¢ HCOJIB30BAaHUEM 3aKOHOB
COXpaHEHUS 3apsI0BOTO COXPaHEHUSI MAaCCOBBIX U 3apS0BBIX YUCEII
1 MacCOBOT'O YHCEIL. Ha ONpEJIEIICHUE Pe3yIbTaTOB SACPHBIX
DHeprus CBsI31 aTOMHBIX peaKiInii; aHaJIM3 BO3MOKHOCTH
anep. CBsi3b Maccsl WJIM HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
v oHepruu. Peakimu cuHTe3a | OneHKa SHEPTUH CBSI3H SIEP C UCTIONH30BAHHEM
u fenenus sauep. Mcrounuku | opmyisr DiHIITERHA.
sHeprun ConHIa U 3BE31. OO6cy:x1eHne NepCcleKTHUB UCII0Ib30BaHUs
SnepHas 3HepreTuka. YIPaBIIAEMOr0 TEPMOSAIEPHOIO CUHTE3A.
JeiicTBus paquoakTUBHEIX | OOCyXIeHNE MPEUMYIIECTB U SKOJIOTHYECKUX
W3JIy4YCHUH HA )KUBbIC npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpraHU3MBbI

Hroro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000IAKOIINIT MOTYJIb

ITosTOpEnue 9 CucremaTusanus BeinonHenre y4eOHbIX 3a1aHAM, TPEOYIOIIHUX

1 0000I11IeHNE
coJiep KaHus Kypca
dbusuku 3a /-9 Kacchl

1 00001IIeHHE TTPEAMETHOTO
COJIEp)KaHHMS U OITBITA
JIeATEILHOCTH,
IPUOOPETEHHOTO

P U3yUYEHUHU BCETO Kypca
(hU3UKK OCHOBHOTO OOIIIETr0O
oOpa3oBaHMUs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

— MPUMEHEHUS NMOJTYYEHHBIX 3HAHUM

JUTSl HAYYHOTO OOBbsICHEHUS (PU3HUECKUX
SIBJICHUW B OKPYKaOIIEN ITPUPO/IE,

B [IOBCEIHEBHOM KU3HU U BBISIBIICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJIapCTBEHHOMY
dK3aMeHy 10 (hH3HKe

TUTSE 00y Jaromxcs,
BBIOPABIINX ATOT yUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT U,

— MIPUMEHEHUSI OCBOEHHBIX
HKCIIEPUMEHTAIbHBIX YMEHUN

JUTSI UCCTIeTOBaHMsI (PU3UYECKUX SIBIICHUH,

B TOM YHUCJIE JJISI IPOBEPKU TUIIOTES

Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pelienue pacueTHbIX 3a/1a4, B TOM YUCTIE
MpENoIaralouX UCIOIb30BaHUE PU3NUECKUX
MOJIEJIEN U OCHOBAHHBIX Ha COJIEPKAHUH
Pa3JIMUHBIX Pa3AeyioB Kypca QU3UKH.
BrinonHeHnue v 3ammura rpynmnoBbIx

WJIY UHIUBUAYJIBHBIX IPOEKTOB, CBSI3AHHBIX
C coJiep KaHueM Kypca (pu3uku

Hroro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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MEPEYEHDB (KOJJUP®UKATOP) PACIIPEAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHON TPOIT'PAMMBI OCHOBHOTI'O
OBIIET'O OBPA3BOBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO ®U3UKE

B denepanbHbIX W pEerHoOHANBHBIX MPOIEIypax OIEHKHA KadyecTBa OOpa30BaHMUS
UCTIOJB3YyeTCs mepeueHb (Koau(ukaTop) pacupepeleHHbIX 10 KJIaccaM IPOBEPSEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMEI
OCHOBHOTO 00111eT0 00pa30BaHUs U 3JIEMEHTOB COJIEP)KaHUS 10 (PU3UKE.

7 KJIACC

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAThl OCBOCHHUSI OCHOBHO# 00pa3oBaTeIbHOM
NPOrpaMMbl

Kon [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHus
pe3ynbTara
1.1 UCIIOJIb30BaTh U3yUCHHBIC TOHATHUS
1.2 pa3nuyarh SIBJEHUSA 110 OINHCAHUIO KX XApAKTEPHBIX CBOWCTB U

Ha OCHOBEC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/I3I/III€CKOC SABJICHUC

1.3 pacno3HaBaTh MPOSIBJICHUE M3YYECHHBIX (PU3NYECKUX  SIBJICHUU
B OKPY’KalolleM MUpE, B TOM 4Hciie (PU3HUECKUE SBIICHUS B PUPOJIE,
IIPU STOM TIEPEBOJUTH MPAKTHUUECKYIO 33/1ady B y4eOHYIO, BBIICISTH
CYILIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SIBICHUN

1.4 ONKCHIBATh M3YyYECHHbIE CBOMCTBA TeNl W (PU3NYECKUE SBJICHMUS,
UCHIONB3YSl (PU3WYECKUE BEJIMYHMHBI, I[P OMHCAHUM MPABHIBLHO
TPaKTOBaTh (PU3MYECKHIA CMBICI HUCIHOJIB3YEMBIX BEIMYUH, WX
0003HaYEHUs U €IUHUIIBI (PU3UYECKUX BEJIMUMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAaHHYI0 (PU3WYECKYI0 BEIUYHHY C JIPYTHMHU
BEJIMYMHAMH, CTPOUTh TpaduKH  H3YyUYEHHBIX  3aBHUCHMOCTEH
(U3UISCKUX BEITMYHMH

1.5 XapaKTEepPU30BaTh CBOMCTBA Te, (DU3MYECKUE SIBIICHUS U TPOIECCHI,
WCMOJIb3ysd W3YYEHHbIC 3aKOHBI, IMPH OSTOM JaBaTh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYeCKoe
BBIPA)KCHHE

1.6 OOBSICHATH (hU3WYECKUE SBICHUS, MPOIECCHl M CBOMCTBA TEJI, B TOM

YUCI€C N B KOHTCKCTC CI/ITyaLII/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT' O
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XapakTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHre U3 1 — 2 JIOTHYECKHUX IIAroB C OMOpoi Ha 1-2 M3yueHHBIX
CBOMCTBA  (DM3MUECKUX  SIBICHMH, (U3MUECKUX  3aKOHA WUJIH
3aKOHOMEPHOCTH

1.7

pemaTh pacueTHble 3aauu B 1 — 2 nelcTBUA, UCTOIb3Ys 3aKOHBI U
dbopmMyIIbl, CBSI3bIBaIOIME (PU3MUECKUE BETMYMHBI: HA OCHOBE aHaJN3a
YCIOBHUSL 3aJayd 3alldChIBaTh KpPAaTKOE YCIOBHUE, TOJCTAaBIAThH
dbu3ndecKue BEITUINHBI B (DOPMYJIIBI M IPOBOUTH PACUYEThl, HAXOIHUTH
CIIPABOYHBIE JTAHHBIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ay, OLEHUBATh
PEaTMCTUYHOCTD MOJTYUYCHHOU PU3NUECKON BETUUNHBI

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU TOMOIIU
¢uznyecKux METOJOB, B ONHCAHMM MCCIEAOBAHUS BBIICIATDH
IIPOBEPSEMOE IIPEATIOI0KEHNE (rumnotesy), paznuyaTh U
MHTEPHPETUPOBATh TOJYUYEHHBI pPE3yNbTaT, HAXOJIUTh OIIMOKH B
XO/JI€ OIbITA, JEJIaTh BBIBOABI 110 €r0 pe3yJbTaTaM

1.9

MPOBOAUTL OMbBITHl MO HAOMIOACHUIO (U3NUYECKUX SBJICHUU WU
dbu3MYecKux  CBOMCTB  Tel:  (QOpMyJIUpOBaTH  MPOBEPSEMBIC
MPEANoJoXKeHUus, CcoOupaTh YCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUSs, 3aMUCHIBATH X0/ OMbITa U ((OPMYJIMPOBATH BBIBOIBI

1.10

BBHITIOJIHATH TPSIMbIE U3MEPEHUSI C HCIOJb30BAHUEM aHAJOTOBBIX U
1U(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUSI MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN

111

MPOBOAWTL  HCCICOBAHWE 3aBUCUMOCTH  OJHOM  (DU3MUYECKOM
BEJIMYMHBI OT JPYroll C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHUH,
y4acTBOBaTh B IUIAHUPOBAHUU YUYCOHOTO HCCIICIOBAHMS, COOMPATH
YCTaHOBKY U BBITIOJIHATh U3MEPEHUS, CIEAYS MPEITIOKECHHOMY IUIAHY,
(buUKCHpOBaTh Pe3yJbTaThl IMOJTYUYCHHOW 3aBUCHUMOCTH (DU3UYECKHUX
BEJIMYMH B BUJIE IIPEIIOKEHHBIX TaOIUIl U rpaUKOB, JACIaTh BEIBO/IBI
0 pe3yJibTaTaM MCCIEIOBAHUS

1.12

MPOBOJAUTh KOCBEHHBIE H3MEPECHUS (DU3NYECKUX BEIMYMH, CIIEIys
MPEIIOKEHHOW MHCTPYKIIUU: TIPU BBITOTHECHUN U3MEPEHUN COOMPAThH
SKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIYUCIIATH 3HAYEHUE HCKOMOMU
BEJINYUHBI

1.13

coOnrofaTh  MpaBWia TEXHUKH  0O€30MacHOCTH  mpu  paboTte
¢ 1abopaTOpHBIM 000PYIOBAHUEM

1.14

yKa3bIBaTh MPUHIIMIBI AEHUCTBUS IPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS U3YYEHHBIX MNPUOOPOB
U TEXHUYECKUX YCTPOWCTB C IMOMOIINBIO MX OMUCAHUS, UCIOJIb3YS
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3HaHMS O CBOMCTBax (1)I/IBI/IIIGCKI/IX SIBIICHUHA | HCO6XOI[I/IMI)I€
(1)I/ISI/II-ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOAUTh TPUMEPHl (HAXOIUTh WHPOPMAINMIO O MpUMEpax)
MPAKTHYECKOTO MCTIOIh30BaHUSI PU3NICCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HHM JJI1 00ecIieueHus1 0€301MacCHOCTH MPHU 0OpaIeHUH ¢ IPUOOpaAMHU
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpPAHEHHS  3J0POBbs
U COOJIFOJIEHUST HOPM 3KOJIOTHYECKOTO TOBENCHHUS B OKpY’KaroIen

cpene

1.16

OCYUIIECTBJIATH OTOOP MCTOYHUKOB MH(pOpManuu B ceTu MHTEepHET B
COOTBETCTBHM C 3aJIJaHHBIM TIOMCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM M MyTEM CPaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIJICTISATh MH(pOPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEUMBOU WM
MOKET OBITh HEJIOCTOBEPHOM

1.17

UCIOJB30BaTh MpPU BBINOJIHEHUHM Y4YEOHBIX 3a/laHui  HAay4dHO-
NOMYJISIPHYIO JIUTEpaTypy (PU3UYECKOTO COAEPKAHMS, CIPABOYHbIE
Marepuaibsl, pecypcsl cetu MHTepHEeT, BIaJeTh IpUEMaMHU
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusl MHGOPMALIMKU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co37aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHbBIE U YCTHBIE COOOLIEHUS
Ha OCHOBE 2 — 3 HICTOYHUKOB HH(POPMAIIUU PU3NIECKOTO COJICPIKAHUS,
B TOM 4ucle MyOJIMYHO AeNaTh KpaTKHE COOOIIEHUs O pe3yibTarax
OPOEKTOB WM YYE€OHBIX MCCIEAOBAHUNA, NPU STOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHSATUHHBIN anmapar Kypca (QU3HKH,
COIIPOBO’KJIATh BBICTYILJICHHUE MPE3ECHTALUEN

1.19

IIPU BBINIOJHEHNUN YYEOHBIX TPOEKTOB M UCCIIEIOBAHUN paCIpEAeIIsTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJla4aMH,
CJIEUTh 3a BBIIOJHEHUEM IUJIaHA JCHCTBUM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JESATEIBHOCTh TPYIIIbI, BBICTPAUBATH

KOMMYHHUKAaTUBHOC BSaI/IMOI[ef/'ICTBI/Ie, YUUTBIBAsI MHCHUC OKPYKAOIIUX

IIpoBepsieMbie 31eMEHTHI COACPKAHMS

Kon Kon [TIpoBepsieMbie AJIEMEHTHI COJICPKAHUS
pazznena | DdJIeMEHTa
1 ®OU3UKA U EE POJIb B ITO3HAHMHN OKPYXAOUIIET'O MI1PA

1.1 ®duzuka — Hayka O Tmpupoje. SBiIeHHS HTPUPOJBIL.
duznyueckre  SBICHUA:  MEXAHUYECKHE,  TEIUIOBbIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBbBIE, 3ByKOBbBIC
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1.2

®dusznueckre BeNIUYUHbI. M3Mepenne Gu3nuecKux BEIUYHH.
®uznueckne  npubopel.  [lorpemHOCT,  M3MEpEHUH.
MexyHapoaHas CUCTEMA €IMHUL]

1.3

EcTecTBEeHHO-HAY4YHBIII METOJ MO3HAaHWsS: HaOJIOIECHHE,
IIOCTAHOBKAa HAy4YHOI'O0 BOIPOCA, BBIIABM)KCHHUE THIIOTE3,
OKCIIEPUMEHT TI0  TPOBEpPKE TUMOTE3, OOBsICHEHHUE
Ha0JII0Ja€MOT0 SIBJICHUS

1.4

Omnucanne GU3NYECKUX SABICHUHI ¢ TOMOIIBIO MOJIEIEH

1.5

[IpakTrueckue paboThI:

N3mepenne paccTossHU.

N3mepenune o0bema )KUIKOCTH U TBEPOro Tea.
Omnpenenenre pa3sMepoB MajbIX TEN.

W3mepeHne temnepaTypbl 0OpU TMOMOLIM KUJIKOCTHOTO
TEPMOMETpPA U JaTYHKA TEMIEPATyPHhI

IIEPBOHAY

AJIBHBIE CBEJAEHMA O CTPOEHNN BEILIECTBA

2.1

CTpOGHI/IG BCHICCTBA: ATOMbI U MOJICKYJIbI, UX PAa3MCPBLI.
OHBITBI, AOKa3bIBAOIHUC TUCKPETHOC CTPOCHUC BCIICCTBA

2.2

JIBrkeHue dactul BeniecTBa. CBA3b CKOPOCTH JBHKEHHUS
YacTull ¢ TemrepaTypoil. BpoyHoBckoe nBuxenue, inpdysus

2.3

BSaHMOHCﬁCTBHC qacTul BCIICCTBA. IMPUTAKCHUC
U OTTAJIKMBaHHC

2.4

ArperatHple  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHUE Ta30B,
KUIAKOCTEH U TBEpAbIX  (KPUCTAIMYECKHUX)  Tel.
B3auMocCBsi3p MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5

OcoOeHHOCTH arperaTHbIX COCTOSHUN BOJIBI

2.6

[IpakTrueckue paboTHI:

Orenka TameTpa aToma METOJIOM pSIOB
(c ucnonp3oBanreM dororpaduii).

OnbITH IO HAOJTIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OneITEl IO OOHAPYKEHUIO JEHCTBHS CHUJI MOJICKYJISIPHOTO
TIPUTSDKCHUS

JIBDKEHUE U B3AVIMOJIEMCTBUE TEJI

3.1

Mexanuueckoe IBuxkeHrne. PaBHOMEpHOE 1 HEpaBHOMEPHOE
NIBIDKEHUE
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3.2

Ckopoctb. CpenHsii CKOpPOCTh HPH  HEPABHOMEPHOM
JIBUKEHUH. PacdeT myTH v BpeMEeHH JIBUKCHUS

3.3

SBnenne wmHepuu. 3aKOoH WHEpHUHU. B3anmojelcTBue Temn
KaK MpUYMHA W3MEHEHMS] CKOpPOCTH ABMXKEHHs Ten. Macca
KaK Meépa HHEPTHOCTH Tejia

3.4

[InotHOCTE BemtecTBa. CBA3b MJIOTHOCTH C KOJIUYECTBOM
MOJIEKYJI B €IMHHUIIE 00BhEMa BEIlleCTBA

3.5

Cuna kak XapaKTCPUCTHUKA BBaHMOHGﬁCTBHH TCII

3.6

Cuna ympyroctu W 3akoH ['yka. H3mepeHue CHIIBI
C IIOMOIIIBbIO TMHAMOMETpA

3.7

SABnenne TATOTEHUS W cwina Tsokectd. Cuna  TshKecTH
Ha Ipyrux IiaHerax. Bec tema. HeBecomocTs

3.8

Cwuia Tpenust. TpeHue CKONIbXEHUS U TPEHUE MOKOs1. TpeHune
B IIPUPOJE U TEXHUKE

3.9

CrokeHWe CWi, HalpaBJIEHHBIX IO OJHOM IPSMOM.
PaBHOElICTBYIOIIIAS CHIT

3.10

[IpakTrueckue paboThI

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBIDKCHHS (IIapHrKa
B KUJKOCTU, MOJCIH DIJICKTPUUECKOTO aBTOMOOWJISI U TakK
nanuee).

OrnpeneneHue cpeaHeld CKOPOCTH CKOJBXKEHUS OpycKa WIIH
[IapuKa Mo HaKJIOHHOM MIOCKOCTH.

OmnpeneneHue MIOTHOCTU TBEPIOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSHKEHUS
(medopmarun) IpyKUHBI OT TPUITIOKECHHON CHJIBL.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUS
CKOJIBRKEHHS OT Beca Tejla U XapakTepa COMPUKACAIOITUXCS
TOBEPXHOCTEU

3.11

Pu3nyecKue sBICHHUS B INPUPOJEC: MPUMEPHl ABUXKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B JKUBOW U HEXKUBOU IPUPOLE,
JIEWCTBUE CUJIbI TPEHHUSI B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTporuCTBA: TMHAMOMETP, MOAIIUITHUKA

HABJIEHUE

TBEP/IbIX TEJI, )KMJIKOCTEI U TA30B

4.1

HaBnenne  TBepmoro  Tena.  CrnocoObl  yMEHBIICHHS
Y YBEJIMYEHUS JaBICHUS
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4.2

JlaBneHnue raza. 3aBUCUMOCTD JaBJICHUS raza oT 0o0beMa,
TEMIIEPATYPbI

4.3

Ilepemaua pmaBneHUs TBEPABIMH TEJIAMH, KHAJIKOCTSIMHU
u raszamu. 3akoH [lackais. [THeBMaTHUeCKre MallIiHbI

44

3aBUCUMOCTh  JIaBJICHUS  JKUJAKOCTA  OT  TUIyOHUHBI.
['uapocratuueckuii mapagokc. CooOmaronmecss COCybl.
['uapaBinyecKkre MEXaHU3MBbI

4.5

Atmocdhepa 3emmu u armocepHoe naBneHue. [IpudamHbI
CYLIECTBOBaHMS BO3AYIIHOM oOosouku 3emiu. OImbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO AABJICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenune aTMochepHOro JTABJICHMUS. [Tpubopsi
JUJISl UBMEPEHUS aTMOC(EPHOTO AaBICHUS

4.7

JelicTBue XHIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TEJIO.
BriTankuBarorias (apxumeioBa) cuiia. 3aKoH Apxumeaa

4.8

[InaBanue ten. Bo3nyxormutaBanue

4.9

[IpakTrueckue paboThI:

HccnenoBanne 3aBHCHMMOCTH Beca Tejla B BOJE OT oObeMa
MOTPYKEHHOU B KUJIKOCTh YaCTH TEJIA.

OnpeneneHue BBITAIKMBAIOMICH CHJIbI, JIEMCTBYIOIIECH Ha
TE€JIO, IOTPYKEHHOE B JKUIKOCTD.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJIKMBAIOUIEH  CHIIBI,
JICMCTBYIOIIEH HA TEJIO B XKHUJKOCTH, OT MAacChI TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIICH
CUJIbI, JICHCTBYIOIIEM Ha TEJIO B XKHUJIKOCTH, OT oObema
MOTPY’KEHHONW B JKUAKOCTh YAaCTHU Te€JIa U OT IUIOTHOCTH
YKUJIKOCTH.

KonctpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOIKU
Y OIPEIICIICHUE €€ IPY30II0ABbEMHOCTH

4.10

duznueckue SBICHUS B MPUPOJIC: BIUSHUE aTMOC(EpHOTO
JABJICHUS HA )KUBOUW OpPTaHU3M, TUTABaHUE PHIO

411

TexHuueckue  yCTpOMCTBA:  COOOILIAIOIIMECS  COCYBI,
YCTPOMCTBO  BOJOIPOBOJA, THAPABIMYECKHM  IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp

PABOTA, MOIIHOCTb, SHEPI'UA

5.1

Mexanudeckast paborta
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52 Mexannueckasi MOIIIHOCTh

53 [IpocTbie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAS MIJI0CKOCTb.
[IpaBuno paBHOBecHs phluara

5.4 [IpumeneHue npaBuia paBHOBECUS pblyara K OJIOKy

5.5 «3onoTtoe mpaBuio» MexaHuku. Kosdduiment noneznoro
JNeHUcTBUS MeXaHu3MoB. lIpocTbie MexaHW3Mbl B OBITY H
TEXHUKE

5.6 [ToTeHmanbHas SHEPrUM Tela, MOAHATOrO HaJl 3eMJiei

5.7 Kunernueckas sHeprust

5.8 [lonHas MexaHuyeckas DHEpPrus. 3aKOH HW3MEHEHUSA
U COXpaHEHUSI MEXaHUYECKON SHEPTUU

59 [IpakTrueckue paboThI:
Omnpenenenue pabOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanne ycnoBUM paBHOBECHS pblyara.
N3mepenune K11/ HakJIIOHHOM MJIOCKOCTH.
N3ydeHune 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUU

5.10 @u3nuecKue SBJICHUS B IPUPOJE: PblUaru B TEJIC YEIOBEKa

511 Texuuueckue YCTpOICTBA: phIyar, MOJBUKHBIN

¥ HEMOJBIKHBIA OJIOKHM, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
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HpOBepﬂeMl:.Ie NMpeaAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NpOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pesyibTaTa

[IpoBepsieMbie TpeIMETHBIC PE3YIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeILHOI MPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa3oBaHHS

1.1

HCIIOJIB30BaTh ITOHATHA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHUIO HMX XdpPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX AAHHOC (I)I/I3I/I‘—IeCKOC SABJICHHUC

1.3

pacro3HaBaTh MPOSIBJICHUE HW3YUYCHHBIX (DU3UUECKUX  SBJICHUM
B OKpY’KaloleM MUpE, B TOM 4uucie GU3NIECKue SIBJICHUS B PUPO/IE,
MIPU 3TOM MEPEBOJIUTh MPAKTUUECKYIO 3a7a4y B y4€OHYIO, BBIJCIATh
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBJICHUN

1.4

ONKCHIBATh M3YyYCHHBIC CBOWCTBA TeNl W (PU3MYECKUE SIBICHUS,
UCTIONIb3Ysl (PU3UYECKHE BEJIMYUHBI, TPU OMNHUCAHUMU TPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HMCIOJB3YEMBIX  BCIIMYMH,
0003HaYEHUs U €IMHULIBI (PU3UUECKUX BEJIMUMH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYI (U3HYECKYI) BEIMYUHY C JAPYTHMH
BeTMUMHAMH, CTPOUTHh TpauKW  HM3YYCHHBIX  3aBUCHMOCTCH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Te, (DU3UYECKUE SIBIICHUS U TPOIECCHI,
WCMOJIb3ysd HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyTUPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYecKoe
BBIPAKCHHE

1.6

OOBSCHATHh (M3UYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CHUTYaIlMid MPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa:
BBISIBIIAITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1-2 moruyeckux IIaroB ¢ IMOMOIIBIO 1—2 W3Y4YEHHBIX CBOMCTBa
bu3MYeCKuX SBICHHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHble 3ajayu B 2 — 3 ACHCTBUS, UCMONB3YS 3aKOHBI U
(dbopMyIibl, CBsI3bIBatOIINE (PU3UUECKHE BEIMUMHBI: HA OCHOBE aHAIn3a
YCJOBUS 3a1a4M 3aIUCHIBATH KPATKOE YCIIOBUE, BBISBIISITH HEAOCTATOK
TaHHBIX JJI1 peIIeHUs 3aJa4yd, BbIOMpaTh 3aKOHBI U (HOPMYJIBI,
HEOOXOUMBIE JUIsl €€ PELICHUs], IPOBOJUTh pPacyeThl U CPABHHUBATh
NOJyYeHHOE 3HAYeHHE (PU3UUYECKOW BEJIUYMHBI C U3BECTHBIMU
JAHHBIMH
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1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(u3NYECKUX METOI0B, UCIIOJIB3YS ONTUCAHUE UCCIIEJOBAHMSI, BBIJIEIISTh
IIPOBEPSAEMOE MPEAIOI0KEHUE, OLECHUBATh IPABUIIBHOCTD IOPSAIKA
IIPOBEJCHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

IPOBOAUTH OIBITHl IO HAOMIONCHUIO (U3NYECKUX SIBICHUM WIH
bu3nueckux  CBOMCTB  Tel:  (OpMYyIHpPOBaTH  IPOBEpPSEMbIC
NPEANoJOKEHNsA, CcoOUpaTh YCTAaHOBKY U3  IPEMJI0KEHHOIO
000pyI0BaHUs, ONMUCHIBATH XOJ1 OTIbITAa U (HOPMYIUPOBATH BHIBOIbI

1.10

BBITIOJIHATh TPSMbIE H3MEPEHUS C HCIOJb30BAHUEM aHaJOTOBBIX
pUOOPOB U AATUYUKOB (PU3NYECKUX BEJIUUUH, CPABHUBATH PE3yJIbTATHI
U3MEPEHUN ¢ yYETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH

111

OPOBOAUTH  HUCCIIEJOBAHME 3aBUCHUMOCTH OJHOM  (pU3MYECKOU
BEJIMYMHBI OT JPYrOM C HCHOJIb30BAHUEM MPSIMBIX HW3MEPEHUN:
IUIAHUPOBaTh HCCJIEI0BaHUE, COOMpaTh YCTAHOBKY WU BBINOJIHSTH
U3MEpPEHHUs, Cclenys MNpeIoKEHHOMY  IUlaHy, (UKCHpPOBATH
pe3yabpTaThl NOJYYEHHONW 3aBUCHUMOCTH B BHJIE€ TaOJULl U TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEAOBaHHUs

1.12

OPOBOAUTh  KOCBEHHbIE  H3MEpEHUs  (PU3MYECKUMX  BEIMYHUH:
IJIAaHUPOBATH U3MEPEHUS, COOMPATh IKCIEPUMEHTAIHYIO YCTaHOBKY,
clenys IPEMIOKEHHOM WHCTPYKLMH, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOnroAaTh  MpaBWia TEXHUKHM  O€30MacHOCTH Tpu  pabote
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

XapaKTEepU30BaTh MPUHLMUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HA WX OMUCAHUA, UCHOJb3YS
3HaHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOIUMBbIE
bu3nYecKue 3aKOHOMEPHOCTU

1.15

pacIio3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOUCTBA U M3MEPUTEIIbHBIE
npUOOPHI MO CXEMAM U CXEMaTUYHBIM PUCYHKAM, COCTABIISATh CXEMBI
IEKTPUYECKUX LEeNed C MOCJIEI0BATEIbHBIM W  IapajuleIbHbIM
COCMHEHHEM D3JIEMEHTOB, pa3iuyas YCJIOBHble OO0O3HA4YEHHUS
DJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH TPUMEPHl (HAXOMUTh WHGOPMAIMIO O TMpPUMEpax)
MPAKTUIECKOTO UCIIOJIb30BaHUs (PU3UICCKUX 3HAHUH B TIOBCETHEBHOM
YKU3HU JJ1s1 o0ecrieueHus: 0€30MacHOCTH MpH 00pallleHnH ¢ mprudopamMu
U TEXHUYECKUMU  yCTPOWCTBAMH,  COXPAHEHHUS  37I0POBbBS
U COOJIFOIGHUST HOPM DKOJIOTUYECKOTO TMOBEACHHUS B OKPYXKAIOIICH
cpene
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1.17

OCYIIECTBISATH MOUCK HHPOpMAIUU (HU3HUECKOTO COJIEPKAaHUS B CETH
HNHTepHeT, HA OCHOBE HMMEKOLIUXCS 3HAHUM U IIyTEM CpPaBHEHHS
JIOTIONTHUTEIBHBIX HCTOYHHKOB BBIICIATh HHPOPMAIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU

1.18

UCIIOJIb30BaTh TIPU  BBINMOJTHEHUM Y4YEOHBIX 3aJlaHUi  HAy4HO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEp:KaHMs, CIPABOYHbIE
MaTepualibl, pecypcbl ceth VHTepHET; BIaIeTh NOpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMAIIMK U3 OAHON
3HAKOBOW CUCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U KPATKUE YCTHBIC COOOIICHMS,
00001m1ass UHPOPMAITUIO U3 HECKOJIBKHUX HCTOYHHKOB (PU3HYECKOTO
colepKaHusl, B TOM 4YHCJIE MyOJUYHO TPEACTABIATH PE3yIbTaThI
MPOCKTHOW WJIM HCCIEAOBATEIIBCKON JIESTCIIBHOCTH, TIPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYCHHBIN IMOHATHHHBIN ammapar Kypca
(bU3UKH, COMPOBOXKIATH BRICTYIUICHHE MTPE3CHTAIHCH

1.20

MIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBaHUMN (PU3MUECKUX
MPOLIECCOB PaCHpeAeiATh OOS3aHHOCTU B TPYIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU  33Ja4aMH, CJIECIWThb 34 BBIIOJHCHUEM IUIaHA
NEeUCTBUYN U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATH COOCTBEHHBIN
BKJIQJl B JEATEIIBHOCTh TPYMNIbI, BBICTPAauBaTh KOMMYHUKATHUBHOE
B3aMMOJICUCTBHE, MMPOSIBIISSE TOTOBHOCTH Pa3peiaTh KOH(PIUKTHI

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon Kon IIpoBepsieMble 371EMEHTBI COAEPKAHUS
paszena | DJIEMEHTa
6 TEIIJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ MTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOU TeOpUn

CTpOEHMS BellecTBa. Macca u pa3Mepbl MoJieKyd. OMNbITHI,
MOJATBEPXKAAIOIINE OCHOBHBIC TOJOXKEHUS MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Mopenu TBEpIOro, *KHUIKOTO U Ta3000pa3HOTO COCTOSTHUM
BemecTBa. Kpucrammueckue u aMmopgHbIe Tela

6.3 OOBsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPABIX TEI
Ha OCHOBE I10JI0KEHUHN MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH

6.4 CMmauuBaHue u KallWJIJIAPHBIC SABJICHHA

6.5 TernmoBoe pacIupeHue u CxxaTue
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6.6 Temneparypa. CBsizb  TemmepaTypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBM>KEHMSI YaCTHUIL

6.7 Buytpennsis sueprusi. CrnocoObl MU3MEHEHHs] BHYTPEHHEU
DHEPTHUU: TerIonepeaada U CoBepIIeHne padoTsl

6.8 Buapl Teruionepenayu: TEIIONPOBOIHOCTh, KOHBEKIIMA,
U3JTydICHHE

6.9 KonmuecTBo TemIoTH. Y AeNbHAS TEIIOEMKOCTh BEIIIECTBA

6.10 TemmooOMeH W TemjoBoe  paBHOBECHE.  YpaBHEHHUE

TEIUIOBOTO Oajianca

6.11 IlnaBiaeHue M OTBEpAEBaHUE KPUCTAJUIMYECKUX BEIIECTB.
VnensHasg TEII0TA IUIaBICHUS

6.12 [TapooOpazoBanue u konaeHcanus. Vcmapenue. Kumnenue.
VYnenwbHas  Temsiota mapooOpa3oBaHUS.  3aBUCHUMOCTD
TEMIEPATYPbl KUIIEHUS OT aTMOC(EPHOIO AaBJICHUS

6.13 BrnaxunocTth Bo3ayxa

6.14 DHeprus TOIIUBA. Y AebHas TEIIOTa CTOPAHHUS

6.15 [Tpunnune!l padotel TemnoBeix apurareneir KI1/{ reriosoro
aBurareisd. TeroBble ABUTATENN U 3alUTa OKPYKAIOLIEH
Cpebl

6.16 3aKOH COXpaHEHHUS W MPEBPAIICHUS YHEPTHH B TETIJIOBBIX
nporeccax

6.17 [IpakTrueckue paboThI:

OnbIThl MO OOHAPYKEHUIO JEHUCTBUS CHUJI MOJIEKYJISIPHOTO
MIPUTSKEHUSL.

OnpITEl MO BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHOMN COJH
WJIM caxapa.

OnbITel IO HAOJIIOJECHUIO TEIJIOBOIO PACHIMPEHUs Ta3oB,
KUIKOCTEW U TBEPABIX TE.

Omnpenenenve AaBleHUs BO3yXa B OaJUIOHE IITPUILIA.
OneITbl, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  JaBJICHHUS
BO3/lyXa OT €ro 00beMa 1 HarpeBaHUs WA OXJIAXKICHUS.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEeMIEPATYPHI.

Habmionenne w3MeHEHUS BHYTPEHHEH OJHEpruM Tena
B pe3yJjbTaTe TeIIonepeiadyu U paboThl BHEITHUX CHIL
HccnenoBanue sBiIEHUS TEMI00OMEHAa NpPHU CMEIIMBAHUU
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XOJIOJHOM Y TOPSTYEN BOJIBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOU
IIPpU TEII00OMEHE C HarpeThIM METAJUIMYECKUM LIMJIUHIPOM.
OmnpeneneHne  yIelbHOM ~ TEIUIOEMKOCTH  BEILECTBA.
HccenenoBanue nporecca UCapeHus..

OmnpeneneHne OTHOCUTEIBHON BIIAJKHOCTH BO3yXa.
Omnpenenenre y1enbHON TEIUIOTHI IUIABJICHUS JIbJA

6.18 dusnyeckue SBICHUS B  MPUPOJE: TMOBEPXHOCTHOE
HATSDKCHHE W KalWJUIAPHBIC SIBIICHUS B IPUPO/IE, KPUCTAILITBI
B mpupoze, u3nydenne CoiHIA, 3aMep3aHue BOIOEMOB,
MOpCKue Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHEera

6.19 TexHuueckue  ycTpoMcCTBa: KaOWUISIpbl,  TPUMEPBI

WCIIOJB30BaHUs KPUCTAJUIOB, JKUJAKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEpaTypsbl, TEPMOC, CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETPBI, TCUXPOMETpP, MapoBas TypOHHA, IBUIaTelb
BHYTPEHHETO CrOpPaHUs

OJIEKTPUYECKUNE 1 MAT'HUTHBIE ABJIEHUA

7.1 DunekTpur3anus Tel. IBa poja s3IeKTpUIECKUX 3apsiioB

1.2 B3auMmogeilicTBue  3apshKeHHBIX  Tel.  3akoH  KysoHa
(3aBUCUMOCTb CHWJIBl B3aMMOJICHCTBUS 3apPSHKEHHBIX T OT
BEJIMYMHBI 3aPsIIOB U PACCTOSIHUSI MEXKITY TEJIaMH )

7.3 Onektpudeckoe mnoje. HanpsskeHHOCTh  3JIEKTPUYECKOTO
nosist. [IpuHIMN Ccynepno3uiuu >IeKTPUYECKUX TMoJiel (Ha
Kaue€CTBEHHOM YpPOBHE)

7.4 Hocuremn  snextpuyeckux — 3apsaoB.  DJIEMEHTapHBIN
anexktpuueckui 3apsia. Ctpoenue aroma. IIpoBogHUKM U
JIUDJIEKTPUKHU

7.5 3aKOH COXpaHEHUS JIEKTPUUYECKOTO 3apsiia

7.6 DNEeKTpUUYECKUIA TOK. YcnoBus CyILIECTBOBaHUSA
AIEKTPUUYECKOr0 TOKa. ICTOYHUKHN OCTOSIHHOTO TOKA

1.7 JlelicTBUSL DIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIIEKTPUUECKUM TOK B KUIKOCTSIX U razax

7.8 Onektpuyeckas  uenb. Cuna  Toka.  DIEKTPUUYECKOE
HaIlpsKEHUE

79 ComnpoTuBiieHHE TPOBOJHHKA. YJIEIbHOE COMPOTUBIICHUE

BEILIECTBA
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7.10 3akon Oma JiJ1s1 ydacTKa 1enu

711 [TocnenoBarensHOE u MapasuieIbHOE COEMHEHHE
MIPOBOJHHUKOB

7.12 PaboTa 1 MOIITHOCTB 3JEKTPUUECKOTO TOKa. 3akoH [[oys-
Jlenra

7.13 DNeKTpUYeCKre 1EMu ¢ MNOTPEOUTENH AIIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe 3ambikaHue

7.14 [locTosiHHbIe MarHuThl. B3aumonelcTBUE  MMOCTOSIHHBIX
MarHuTOB

7.15 MarnutHoe nosie. MaruuTHoe 1mosie 3eMJIM U €ro 3HaYeHHUe
IS KM3HU Ha 3eMiie

7.16 OmneiT Opcrena. MarHUTHOE TOJIE 3JIEKTPUYECKOTO TOKA.
[IpuMmeHeHne AIeKTPOMAarHUTOB B TEXHHKE

1.17 JlelicTBE MArHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM.
DJeKTpoABUTaTedb MOCTOSIHHOIO Toka. lcmonb3oBanue
AIIEKTpOJBUraTeNIel B~ TEXHMYECKHUX  YCTPOMCTBax U
Ha TPAHCIOPTE

7.18 OmnbiTel Papases. SABieHHE >IEKTPOMArHUTHOW WHIYKIIMH.
[IpaBuino Jlenna

7.19 OnexktporenepaTop. CrnocoObl MOTYyYEHHUS 3IEKTPUUECKOM
SHEPTUU. INEKTPOCTAHIIMKU HA BO3OOHOBISIEMBIX HCTOYHUKAX
SHEPrUU

7.20 [IpakTrueckue paboThI:

OneITEl IO HAOTIOAEHUIO DJIEKTPU3ANN TEN HHIYKIIHCH
Y TIPY COMTPUKOCHOBEHUH.

HccnenoBanue JICUCTBUS BJIEKTPUYECKOTO HOJIst
Ha TIPOBOJIHUKH U JUDJICKTPHKH.

COopka u mpoBepka pabOTHl DIEKTPUUECKOW  IIETH
MTOCTOSTHHOTO TOKA.

M3MmepenHne u peryaupoBaHKe CHITbI TOKA.

N3mepenne u peryupoBaHre HAMPSHKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HMYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA W HAIPSHKCHUS Ha
pe3ucTope.

OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
COTMPOTHUBJICHUSI TPOBOJHUKA OT €r0 JJIWHBI, ILIOMIATU
MOTIEPEYHOTO CEYCHUS ¥ MaTepuara.
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[IpoBepka npaBuiIa CJIOYKEHUS HaIpsSKEHUN
IIPU MTOCJIEA0BATEIBHOM COEAUHEHNUHN JIBYX PE3UCTOPOB.
[IpoBepka mpaBWiia [Jis CWIbBl TOKa IpPHU MAapajiebHOM
COEIMHEHUHU PE3UCTOPOB.

Ornpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UYIIETO Yepes
pe3ucCTOp.

Omnpenenenne MOITHOCTH AIEKTPUUECKOTO TOKa,
BBIJICTISIEMOW HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3
JAMIIOYKY, OT HAIIPSKEHUS Ha HE.

Onpenenenune KIIJ[ HarpeBatesns.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUSL MOCTOSTHHBIX
MarHuTOB.

N3ydeHne MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPH UX
O0OBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre  OEWCTBUSL  DIIEKTPUYECKOTO  TOKAa Ha
MAarHUTHYIO CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD CUJIBI
B3aMMO/JICHCTBUS KaTYIIKH C TOKOM U MarHUTa OT CHJIbI TOKa
Y HalpaBJICHUS TOKA B KaTYIIIKE.

N3ydyeHne nerWcTBHsT MArHUTHOIO IMOJI HAa MPOBOJHUK C
TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JIEKTPOABUTATEIIS.
N3mepenue KIIJ asmekTpoaBUTraTeIbHONM YCTAHOBKH.

OnbITE 1O HCCJIEIOBAHUIO SIBJICHUS DJEKTPOMATHUTHOU
WHIYKIUU:  UCCIAEAOBAHWE  W3MEHEHMN  3HAUYCHUS U
HaIpaBJICHUS] UHIYKIIMOHHOTO TOKa

7.21 dusnyeckue ABICHUS B IPUPOJIC: DICKTPHUCCKHUC SIBJICHHUS B
aTMocdepe, IICKTPUICCTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMiIH, Apeid IMOIIOCOB, POJIb MAarHUTHOTO TOJIS JIJIS
KW3HU Ha 3eMJIe, TIOJISIPHOE CUSTHUE

1.22 TexHuueckue yCTPONCTBA:  DJIEKTPOCKON, aMIEPMETD,

BOJITMETP, PEOCTAaT, CUETUUK DIIEKTPUUYECKOW SHEPIuH,
AIEKTPOOCBETUTEIBHBIE puOOPHI, HarpeBaTelIbHbIC
AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE
NpEJOXPAHUTENIA,  DJEKTPOMArHUT,  DJIEKTPOJIBUTATEIIb
MOCTOSIHHOT'O TOKa, TEHEPaTOp MOCTOSIHHOTO TOKA
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HpOBepﬂeMl:.Ie NMpeaAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NpOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pesyibTaTa

[IpoBepsieMbie TpeIMETHBIE PE3YIbTAThI OCBOCHHUS OCHOBHOM
00pa3oBaTeILHOI MPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa3oBaHHS

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITOHATHA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHUIO HMX XdpPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX AAHHOC (I)I/I3I/I‘—IeCKOC SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE HW3YUYCHHBIX (DU3UYECKUX  SIBJICHUMN
B OKpYKalolIeM MHUPE, B TOM YHUCie (GU3HUECKHUE SIBJIICHUS B IPUPOJIE,
MIPU ATOM TEPEBOJUTH MPAKTUYECKYIO 3a/1auy B YU€OHYIO, BBIJICIATh
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBJICHUN

1.4

ONKCHIBATh M3YyYCHHBIC CBOWCTBA TeNl W (PU3MYECKUE SIBICHUS,
UCTIONIb3Ysl (PU3MYECKHE BEJIUYUHBI, MPU ONHCAHUM TPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HMCIOJB3YEMBIX  BCIIMYMH,
0003HaYEHUs U €IMHULIBI (PU3UUECKUX BEJIMUMH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYI (U3HYECKYI) BEIMYUHY C JAPYTHMH
BeIMYMHAMH, CTPOUTHh TpauKW  HM3YYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Te, (DU3UYECKUE SIBIICHUS U TPOIECCHI,
WCMOJIb3ysd HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyTUPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYecKoe
BBIPAKCHHE

1.6

OOBSCHATHh (M3UYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CUTYyallud MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIAITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2-3 JIOTMYECKMX IIIaroB C TOMOIIbI0 2—3 H3YyYEHHBIX CBOWCTBA
bu3MYeCKuX SBICHHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTth pacyeTHble 3aJaud (Omuparolmuecs Ha cuctemMy w3z 2-3
YpaBHEHUI), UCHOJB3YyS 3aKOHbI M (OPMYJbI, CBSI3bIBAIOIINE
¢usznyeckue BeJIMYMHBI: HAa OCHOBE aHajW3a YCIOBHS 3aJadd
3alliChIBaTh  KPaTKO€  YCJIOBHE, HEJIO0CTAIOUINE WK
M30BITOYHBIC JTaHHBIC, BHIOUPATH 3aKOHBI U (HOPMYJIbI, HEOOXOUMBbIC
JUISL peUIeHHs], MPOBOJUTH PACUETHl U OICHUBATh PEATHUCTUYHOCTD
MOJy4YE€HHOTO 3HaU€HUs (PU3MUECKON BEIUYNHBI

BBIABJIATH
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1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIA
(u3NYECKUX METOJIOB, UCIIOJIb3YS OIIMCAHUE UCCIIEI0OBAHUS, BBIIEIATh
IIPOBEPSAEMOE TPEAINOII0KEHNE, OLEHUBATh NPABUIBHOCTH MOPSAJIKA
IIPOBEJCHUs MCCIENOBAaHUsA, JelaTh BBIBOJbBI, WHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U ONIBITOB

1.9

MPOBOJUTH OIBITHl O HAOIIOJACHUIO (U3UYECKUX SBJICHUA WU
(bu3MYECKUX CBOICTB TEN: CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY U3
U30bITOYHOTO Habopa 0O0OpyJOBaHUS, OMMCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYJIMPOBATH BBHIBOIBI

1.10

OPOBOAUTh TIPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH,
ONpeJeNssi CpeHee 3HauyeHUE HU3MEpsSEeMOM BeIMYHMHBI ((POKYCHOE
paccTositHue cobOuparoiiel JIMH3bI), 00O0CHOBBIBATH BBHIOOpP crocoba
u3MepeHus (M3MEPUTEILHOTO MPrUoopa)

111

MPOBOJUTH HMCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIWYUH C
WCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUM: IUIAHUPOBATH UCCIEAOBAHUE,
CaMOCTOATENILHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJbTAThI
MOJTYYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BHUEC TaOJUIl U
rpauKoB, AeNaTh BEIBOABI 110 PE3yIbTaTaM HCCIICI0BaHUs

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpeHUss  (U3MYECKUX  BEIUYUH:
MJIAHUPOBATHh U3MEPEHMUsSI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
M BBINOJHATh HW3MEPEHMS, CIEeAys MPEIJI0KEHHOW WHCTPYKIHUH,
BBIUHCIISITh 3HAYEHHWE BEIWYMHBI W AHAIU3UPOBATH IIOJYYEHHBIE
pe3yabTaThl C YYETOM 33JJaHHOUN MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnofaTh  MpaBWia TEXHUKH  0Oe30macHOCTH  mpu  paboTte
C J1abOpaTOpPHBIM 000PYIOBAHUEM

1.14

pas3indyaTb OCHOBHBLIC IIPU3HAKKW HN3YUCHHBIX (1)I/I?>I/I‘I€CKI/IX MOI[CJ'ICﬁZ
MaTcpuaJibHasa TOYKaA, a0COJIFOTHO TBEPAOC TCIIO, TOYCUHBIM HCTOYHUK
CBCTa, JIy4, TOHKasd JIMH34, IIJIaHCTapHasA MOJCJb aTOMad, HYKJIIOHHAsA
MOACIb aTOMHOI'O Apa

1.15

XapaKTEepU30BaTh MPUHLUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHHUsI, HCIIOIB3Ys
3HaHMST O CBOMCTBaX (PU3WYECKUX SBICHUH UM HEOOXOIUMBIE
buznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMBl M CXEMATHYHBIC PHCYHKH HM3yYEHHBIX
TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIIEHBIX nprOOpoB
Y TEXHOJIOTMYECKHUX MPOIIECCOB MPH PEIICHUH YUEOHO-TIPAKTHUSCKHUX
3aj1a4, ONTUYECKUE CXEMBbI JIJISl IOCTPOCHHS M300PaKCHUH B IIIOCKOM
3epKaJie U coOuparomen JuH3e
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1.17

NPUBOJUTH TPHMEPHI (HAXOMUTh HWHQPOPMAIUIO O MpHUMEpax)
NPaKTUYECKOTO MCIIOJIb30BaHMs (PU3MUSCKUX 3HAHUI B TIOBCETHEBHOM
YKU3HHM JJI o0ecTieueHust 0€30MMacHOCTH MPH 00paIlieHuH ¢ TPrOOpaMu
U TEXHUYCCKUMH  YCTPOHCTBAMH,  COXpPAaHCHHUS  370POBbS
U COOJIIOJICHUS HOPM DKOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.18

OCYUIECTBJISATH MOUCK MH(POPMALIUK (PU3UUECKOTO COJEPKAHUS B CETH
HHTepHET, CcaMOCTOSTENIbHO (OPMYyIHpYysl TIOWCKOBBIA  3aIpoc,
HaxXOJWThb MYTH  OMNPEAECIEHUS  JOCTOBEPHOCTH  IMOJYYEHHOU
uH(pOpMaIIMM HAa OCHOBE HMEIOIIMXCSA 3HAHUM WU JIOTIOTHUTEIBHBIX
HMCTOYHUKOB

1.19

WCIOJB30BaTh TMPU BBIMOJHEHUM YUYEOHBIX 3aJlaHU  Hay4HO-
MONYJSIPHYIO JINTEPATYPY (PU3MUECKOTO COJAEpKaHMs, CIPABOYHbBIC
Martepuanbl, pecypcel ceth HMHTEpHET; BIaaeTh IpUEMaMHU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMKN U3 OJTHON
3HAKOBOM CHCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE WH(pOpMAIIMM W3 HECKOJbKUX MCTOYHUKOB (PU3UUECKOTO
CoJIepKaHusl, MyOJIMYHO TPEACTABIATH PE3YyJIbTaThl MPOECKTHON WU
HCCIIEIOBATEIIbCKOW  JIESATEJIbBHOCTH, HpPU  3TOM  I'PaMOTHO
MCIMOJIb30BaTh U3YUECHHBIN OHATUIHBIN annapaT U3y4aeMoro pasjesna
(GU3UKM U COMPOBOXAATh BBICTYIUJICHHWE MPE3EHTALUEH C ydeToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHM YYEOHBIX MPOEKTOB U UCCIEAOBAHUN (DU3UUECKUX
MPOIIECCOB PACIIPEACNATh OOSI3aHHOCTH B TPYIIE B COOTBETCTBHUH C
MOCTABJICHHBIMU  3aJja4aMU, CJEIAThb 3a BBIIIOJHEHUEM IUJIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN
BKJIaJl B JEATEIBHOCTb TIPYNIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE
B3aMMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTH pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHMS

Kon Kon [TpoBepsieMble AIIEMEHTBI COJIEPIKAHUS
pa3znena | DJIeMeHTa
8 MEXAHUYECKUE SABJIEHUA
8.1 Mexanuueckoe BrkeHne. MarepuanbHas Touka. Cucrema
oTcueTa
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8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEHOE IBUKEHUE
8.4 HepaBHoMepHOE mnpsimonuHeliHoe aBmxkeHue. CpemaHss u

MI'HOBCHHAs CKOPOCTb TCJIa IIpHU HCPABHOMCPHOM ABHKCHUU

8.5 VYckopenue. PaBHOyCKOpEHHOE TPSAMOJIMHEMHOE IBHYKEHUE

8.6 CBoOoanoe nagenue. OnelTel [ anmies

8.7 PaBHOMEpHOE nBHKEHUE IO OKPY)KHOCTH. [lepnoa n yactora
oOparieHus. JIunelinas 151 yIJIOBast CKOpOCTH.

LleHTpOCTpEMUTETHHOE YCKOPEHHE

8.8 [TepBbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertnii 3akoH HeroToHa

8.11 [IpyuHLIMT CyNEepIO3ULINY CHJT

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuja TpEHUS CKOJIBKEHUs, CUJIa TPEHUS TTOKOS,
JpyTUE BUIBI TPCHUS

8.14 Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOPEHUE
CBOOOTHOTO TMaICHHUSI

8.15 Jemxenue mianet Bokpyr Connua. IlepBasg kocmuueckas
CKOpOCThb. HeBecoMOCTh U nieperpysku

8.16 PaBHOBecue maTepualibHONW TOYKH. AOCOJIOTHO TBEPJOE
TEJOo
8.17 PaBHOBECHME TBEpHOro Tela C 3aKPEIUVIEHHOW  OCBEO

BpanieHuss. MoMeHT criibl. LleHTp TshxecTn

8.18 Nmnyinsce Tena. 3menenue ummynbca. Miynsc cuisl

8.19 3aKOH COXpaHEHHUS UMITYJIbCa

8.20 PeakTuBHOE NBUKEHUE

8.21 Mexanudeckast paboTa ¥ MOIIIHOCTb

8.22 Pabota cun Tsokectd, ynpyroct, TpeHusi. CBs3b dSHEPTHH
U paboTHI

8.23 [ToTeHumanbHas 3HEPrys TENa, MOJHATOrO HaJl HIOBEPXHOCTHIO
3emuu
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8.24

[loTeHIMaNbHAs SJHEPT U CKATON IPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPIUH

8.26

3aKOH COXpaHEHU MEXaHUYECKOUN SHEPTUU

8.27

[IpakTrueckue paboOThI:

Omnpenenenue cperHed CKOPOCTH CKOJIBXKEHUs Opycka WM
JBKCHHS IIApHUKa 110 HAKJIOHHOM MIOCKOCTH.

OnpeneneHue YCKOpEHHsA Telna MpPU PABHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IyTH OT BPEMEHU

IIPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4albHOW CKOPOCTH.
[TpoBepka rumoTe3bl: €CIM MPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOU CKOPOCTH Iy TH OTHOCSITCS KaK P
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE IPOMEKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJIBKEHUS OT
CUJIbl HOPMAJIBHOTO JaBJICHUS.

Onpenenenue k03hGUITMEHTa TPEHUS CKOJIbKECHUS.
Onpenenenue KeCTKOCTH NPYKUHBI.

Omnpenenenue padbOThl CUJIBI TPEHUS MPU PABHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIbHON OBEPXHOCTH.
Omnpenenenue pabOThl CUJIbI YIIPYTOCTU MPU MOABEME Ipy3a
C MCIOJIb30BaHUEM HEMOJIBU>KHOTO U MOABMYKHOTO OJIOKOB

8.28

duU3UYECKUE SBIICHUA B IPUPOJIC: TPUIUBBI U OTJIMBBI,
nBuxkeHne 1uiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHHE KUBBIX OPTraHW3MOB

8.29

TexHnueckue YCTPOMCTBA: CIIUAOMETP, JaTYUKA
TMIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHMYECKHUE KOJIEBAHHMA 11 BOJIHBI

9.1 KonebarenbHoe pnBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU
KoJIeOaHU: EPHO/I, YaCTOTa, aMILIUTYAa

9.2 MaremMatnyeckuil U Npy>KUHHBIN MasTHUKU. [IpeBpaienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHUH

9.3 3aryxatoue KonebaHus. BbpiHyXaeHHble — KOJIeOaHUS.

Pe3onanc
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9.4

Mexanndeckre BOJIHBEL. (CBOiicTBA MEXAHUYECKUX BOJIH.
[IpogonbHbIE W MONEPEYHBbIE BOJHBL. JlIMHA  BOJIHBI
U CKOPOCTh €€ pacupocTpaHeHHs. MeXxaHU4eCKHUE BOJIHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOITHBI

9.5

3ByK. 'poMKOCTb 1 BbICOTa 3BYKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

[IpakTrueckue paboThI:

OnpeneneHue  4acToThl M Tepuoja  KoJiebaHuM
MaTEeMaTHYeCKOTO MasSTHHKA.

OmnpeneneHre 4acTOThl U MepUoja KojieOaHUuN NPy KUHHOTO
MasiTHUKA

WccnenoBanre  3aBUCUMOCTH  Tepuojia  KoJiebaHUM
MTOIBEIIICHHOTO K HUTH TPpy3a OT JJTHHBI HUTH.
UccnenoBanre  3aBUCUMOCTH  TlepuoAa  KoJieOaHUid
MPY>KWUHHOTO MassTHUKA OT MacChl Tpy3a.

[IpoBepka HE3aBUCUMOCTHM TepHOJa KoJieOaHUM Tpy3a,
MOJBEIICHHOT0 K HHUTH, OT MAacChl Tpy3a M IKECTKOCTU
NpYKUHBL. MI3MepeHue ycKopeHus: CBOOOTHOTO MaIeHuUs

9.8

dOuU3NYECKUEe SBJICHUS B MNPUPOAEC: BOCHPHUITHE 3BYKOB
JKUBOTHBIMH,  3EMIJICTPSICCHUE, CEUCMHYECKHE  BOJIHBI,
IIYHaMH, 3XO

9.9

TexHrnueckue  yCTpOMCTBA:  3XOJIOT,  HCIIOJIb30BAaHUE
yJIbTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOM

ATHUTHOE ITOJIE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DJIEKTPOMarHuTHOE ToJIe.  DJIGKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa PJIEKTPOMATrHUTHBIX BOJTH

10.2

[IIxana 31eKTPOMarHUTHHIX BOJIH

10.3

OnexktpomMarHuTHass npupona cBera. (CKOpocTh  CBeTa.
BosiHOBBIE CBOMCTBA CBETA

10.4

[IpakTrueckue paboThI:
W3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TTOMOIIBIO
MOOHMIIBHOTO TenedoHa

10.5

duznueckue SBIEHUS B IPUPOJIE: OMOIOTHYECKOe AeCTBUE
BUJIUMOTO,  yJIbTPA(QHUOJIETOBOTO U  PEHTTEHOBCKOIO
W3JTy4YECHUN
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10.6 Texunueckue yCTpOMCTBA: UCIOJIb30BaHUE

AJIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

111 JlyueBas monens cBera. Mictounuku cBera

11.2 [IpsiMonuHEITHOE pacIpOCTPaHEHUE CBETa

11.3 OTtpaxenue cBeta. [1n0ckoe 3epkaiio. 3aKkoH OTpakeHHUs CBETa

114 [Ipenomnenue cBeta. 3akoH npesiomiieHus cBera. [lomHoe
BHYTpPEHHEE OTpakeHHUE CBETa

11.5 JIunza. Xox ayden B IMH3E

11.6 OnTuueckass  cucrema  (¢oToamnmapara,  MHUKPOCKOIA
U TeJIeCKOoma

11.7 ['na3 KaKk  ONTHYECKas cucrema. bimzopykocTs
U JaJIbHO30PKOCTh

11.8 Paznoxxenue Oemoro ceera B criekTp. OnbiTel HproTOHA.
Clio)keHue CeKTpaIbHBIX [IBETOB. Jlucrepcus cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanre 3aBUCHUMOCTH yTJia OTPAXEHUSI CBETOBOTO
Jy4da OT yTJia MaJIeHus.
W3yueHne XapakTEepUCTHK H300paXeHHS  TpeaMeTa B
MIJIOCKOM 3€pKaje.
HccnenoBanrie 3aBUCUMOCTH yTJIa TIPEIIOMIICHUSI CBETOBOTO
Jy4da OT yTJia MaJIeHusl Ha TPAHUIIE «BO3yX — CTEKJION.
[Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Omnpenenenue GOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHJIBI
coOuparoniei JTUH3HI.
OnBITHI IO PA3JI0KEHUIO OETI0TO CBETA B CIIEKT.
OneITBl TIO  BOCTIPHUATHIO IBETA TPEIMETOB TIPH HX
HaOJII0JICHUH Yepe3 IIBETOBbIC (PUIIHTPHI

11.10 dusnueckue BICHUS B Ipupoe: 3aTMeHust ConHia u JIyHsl,
1[BETa TEJI, ONTHYECKUE SIBJICHUS B atrMocdepe (LBeT Heba,
pedpakuus, pagyra, MUPax)

11.11 TexHuyeckue ycTpoincTBa: OYKM, NEpHUCKOI, ¢oToamnmnapar,
ONITHYECKHUE CBETOBO/IBI

12 KBAHTOBBIE ABJIEHUA

12.1 OmnbiTel Pe3epdopaa u muianerapHas Mojaens atoma. Mojens

aroma bopa
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12.2 Hcnyckanue © TMOIVIONIEHHE CBeTa aroMoM. KBaHTHI
JInHenyaTeie CIEKTPhI

12.3 PagnoaktuBHOCTE. AJba-, 6eTa- 1 raMMa-u3TydeHUs

12.4 Crpoenue aromHoro siapa. HykiaoHHas MOJellb aTOMHOTO
sapa. M30Torsl

12.5 PanuoaktuBHbie mpeBpauieHus. llepumon momypacnana
aTOMHBIX Siiep

12.6 SnepHble peakuuu. 3aKOHBl COXPAHEHUS  3apsiiOBOTO
¥ MacCOBOT'0 YHCEll

12.7 DOHeprus CBsA3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peakuuu cunte3a u neneHus sjaep. McTouHuku sHepruu
ComHna u 3Be3]1

12.9 Snepnas sHepreruka. JleicTBUE paAMOAKTUBHBIX U3ITyYEHUN
HAa JKHBbIE OPTaHU3MBbI

12.10 [IpakTrueckue paboThI:
Habmiogenne  CIUIOMIHBIX W JUHEWUYATBIX  CIIEKTPOB
U3ITYYECHHUS.
HccnenoBanue TPEeKOB: H3MEPEHUE DBHEPIUHM  YaCTHUILIBI
10 TOPMO3HOMY Iy TH (110 (hoTorpadusim).
N3mepenne painoakTUBHOTO (OHA

12.11 ®duznyeckre  SABJIEHUS B OPUPOAE:  ECTECTBEHHBIN
pairoaKTUBHBIN (POH, KOCMHUYECKHE JTy4YH, PaJHOAaKTUBHOE
U3TyYeHHUe IPUPOJTHBIX MUHEPAJIOB, neicTBe
paZvoOaKTUBHBIX U3TyUYEHUHN Ha OpTraHU3M YeTIOBEeKa

12.12 TexHuyeckue ycTporucTBa: CIEKTPOCKON, UHANBUTY aIbHbIN

JI03UMeETp, KaMmepa Buiibcona
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MEPEYEHDB (KOJJUP®UKATOP) PACIIPEAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3BOBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO ®U3UKE

JIj1st mpoBeIeHHsI OCHOBHOTO TOCYAApCTBEHHOI0 dK3aMeHa 1o pusuke (nanee —OI'D
no (uU3MKe) HCIONb3yeTCa TMepedeHb (KoaudukaTop) MpoBEpSIEMbIX TpeOOBaHHMA K
pe3yJsibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeIbHON NMPOrpaMMbl OCHOBHOI'O OOIIEro
0o0pa30BaHMsI U IEMEHTOB COACPKAHUSL.

IIposepsiembie Ha OI'D no ¢pusuke TpedOBaHUSA K pe3yIbTATAM OCBOCHHUS OCHOBHOM
oOpa3oBaTesibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K TPEAMETHBIM pe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTENbHON MTPOTrPaMMBbI
OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe ®I'OC

1

[Tornnmanue poau GU3HKK B HAYYHOU KAPTUHE MUPA;
c(hOpMUPOBAHHOCTH 0Aa30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3U
Y [TI03HABA€MOCTH SIBJIEHUH MPUPOJIBL, O POJIM SKCIIEPUMEHTA B (PU3HKE,
0 cucTeMOo00pasyolel poiau GU3UKH B pa3BUTUHU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTH, 00 S3BOIOIUN (PU3NUECKUX 3HAHUNA U UX POJIH
B LEJIOCTHOM €CTECTBEHHOHAYYHOM KAapTUHE MHpA, O BKIAJC
POCCUICKUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, PA3BUTHE TEXHUKU
Y TEXHOJIOTUH

3HaHus O BUJAX Marepuu (BEIIECTBO U TMOJE), O JBUKEHUU KaK
croco0e CcyIl1ecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUH
CTPOEHHUSI BEUIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBJICHUA TPUPOABI
(MEXaHMYECKHX, TETIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
yYMEHHE pa3nyaTh SBJICHHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (HU3HUECKOe
SIBJICHUE;

yYMEHHE pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UUYECKUX SBICHUIN
B OKpPYXXaloIlleM MHpe, BBIACHAS UX CYIIECTBEHHbIE CBOMCTBA
(MpU3HAKM)

BJ'Ia)IeHI/Ie OCHOBAMHU MOHSITHUHHOTO arrapara U1 CHMBOJHYCCKOI'O
A3bIKa (1)I/IBI/IKI/I H UCIIOJIb30BAHHUC UX JJISI PCHICHUA y‘-Ie6HBIX 3ajJa4d,
YMCHHUE XapaKTCPpU30BaATb CBOMCTBA TCII, (1)I/ISI/I‘ICCKI/IC SABJICHUA
U IIPOHCCChbI, HCIIOJIb3Y (bYHI[aMeHTaJ'IBHBIC U OSMIIMPUICCKUC
3aKOHBbI
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YMeHune onuchIBaTh HN3YYCHHBIC CBOMCTBA T€JI U (1)I/I3HII€CKI/IG SIBJICHUA,
HCIIOJIB3YA (bHSI/I‘IGCKI/IG BCIINYHMHBI

BrnameHne OCHOBaMH METOJOB HAyYHOTO TIO3HAHHSI C yYETOM
COOJTIO/ICHUSI TTPAaBUIT OE30IIACHOTO TPY/Ia:

HaOmoneHne (U3NYECKUX  SIBJICHMM: YMEHHE CaMOCTOSITENIbHO
coOMpaTh OSKCIIEPUMEHTANbHYI0O YCTAaHOBKY W3 JaHHOro Habopa
000pyIOBaHMUS IO UHCTPYKIIMH, OMTUCHIBATH XOJI ONBITA U 3aIIHChIBATh
ero pe3yJbTaThl, (HOPMYyIUPOBATH BEIBOJIBL;

NPOBE/ICHUE MPSIMBIX K KOCBEHHBIX H3MEPEHHI (PU3NICCKUX BEITHUUH:
yMEHUE IUIAaHUPOBaTh W3MEPEHUs, CaMOCTOSTEIBbHO COOMpATh
OKCIICPUMEHTAJIBHYIO ~ YCTAaHOBKY TI0 HMHCTPYKIIMH, BBIYHCIIATH
3HAYCHUE BEJIIMYMHBI M AHAIM3UPOBATH TOJYYCHHBIC PE3YJIbTATHI
C Yy4€TOM 33aJJaHHO} MMOTPEIIHOCTH PE3yIbTATOB U3MEPEHUl;
NPOBEJCHHE HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICOBAHMIA;
CaMOCTOSITEIbHO ~ CcOOMpaTh  AKCIEPHUMEHTAJbHYIO  YCTaHOBKY
U TPOBOAWTH HCCIEJOBAaHHE TI0 WHCTPYKLUUH, TPEACTABISTH
MOJYYCHHBIC 3aBHCUMOCTH (U3MYCCKHX BEJIWYWH B BHJC TaOJHUIY
U TpaduKOB, YYHTHIBATH MOTPEHIHOCTH, [€JaTh BBIBOJBI TIO
pe3yJbTaTaM UCCIeIOBaHUs

[lonmmanue  XapaKTepHbIX  CBOWCTB  (pu3MyecKux  Mojenei
(MaTepuanabHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEW W TBEPAbIX TeJ, IUIAHETapHAash MOJENb aToOMa,
HYKJIOHHasE MOJIeJIb aTOMHOIO S/ipa) U yYMEHUE MPUMEHSTh UX JJIs
O00BsSICHEHUS (PU3NUECKUX TTPOIIECCOB

YMeHue oObICHATh (PU3UYECKHE TMPOIIECCHl U CBOWCTBA TEN, B TOM
YUCI€ W B KOHTEKCTEC CHUTyalluid TPaKTUKO-OPHUEHTHUPOBAHHOTO
XapaKkTepa, B YaCTHOCTH, BBISBIIATh IPUUYUHHO-CJICICTBEHHBIC CBS3H U
CTPOUTH OOBSICHEHHE C OTIOPON HA M3yYCHHBIE CBOMCTBA (DU3UIECKUX
SIBJICHUH, (DU3UICCKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICITH

YMeHue pemarh pacueTHble 3adaud (Ha Oa3ze 2-3 ypaBHEHHI),
UCIIONB3YSl 3aKOHBI W (OPMYJIBI, CBSI3bIBAIOIIME (PU3UUYECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3aMHCHIBATH KPATKOE YCIOBHE 3a/lauH,
BBISIBJISITH HENOCTAIOIIME JaHHbIC, BHIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOIMMBbIE JJI €€ PEIICHHUs], UCIIOJIb30BaTh CIIPABOYHbIE JTAHHBIE,
IPOBOJUTH PaCyYEThl M OLIEHUBATh PEATMCTHUYHOCTH MOJTYYEHHOTO
3HaYeHUs (PU3NUECKON BEIMUYMHBI, YMEHHE OMPEICNATh Pa3MEPHOCTD
(u3UYECKON BETMYMHBI, IOTYYEHHON NPU PELIEHUH 3a1a41

YMeHHEe XapakTepu3oBaTb IMPUHLMIBLI  JEUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJI€ OBITOBBIX NMPUOOPOB, U MPOMBIILICHHBIX
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TEXHOJIOTUYECKUX IPOLIECCOB IO MX OIMCAHUIO, UCHOJIb3Ys 3HAHUSA
O CBOICTBax (M3NYECKUX SBICHUH M HEOOXoIuMble (DU3HUECKHE
3aKOHOMEPHOCTH

10

YMeHne  HUCHONb30BaTh 3HAHUS O  (PU3MYECKUX  SIBICHHAX
B TOBCEIHEBHOM KU3HM 1  oOecrieyeHUs  0€30IacHOCTH
npu oOpameHnd ¢ OBITOBBIMH NPUOOpAaMU M TEXHUYECKHUMH
yCTpOMCTBAMM, COXpPAHEHHsS 3[0pOBbSI U COOJIOACHHUS HOPM
HKOJIOTUYECKOTO IIOBEJICHUS B OKpYXKAIOIIEH cpene; MOHUMaHUe
HEOOXOMMOCTH MPUMEHEHHSI JOCTHKCHUN (PU3UKU U TEXHOJIOTUH JIJIST
PalMOHAIBHOTO IPUPOIONIOJIB30BaAHUS

11

OneIT TOWCKA, TPeoOpa3oBaHWS M TIPEICTABICHUS WHGOPMAIHH
(bU3MYECKOro COJEpKaHUsI C HCIOJIb30BAaHUEM HWH(OOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHU;

yMEHHE OIICHUBATh JOCTOBEPHOCTh IMOJYYEHHON UHGOpMaIUU
Ha OCHOBE MMEIOIINXCS 3HAHUH U JIOTTOJTHUTEIBHBIX HCTOYHUKOB;
yMEHHUE UCIO0JIb30BaTh MPH BBHIOJHEHUH YYCOHBIX 3aJJaHUN HAYYHO-
NOMYJISIPHYIO JIUTEpaTypy (HPU3MYECKOTO COJECP>KaHUsI, CIIPABOYHBIE
MaTepHaJbl, pecypchl cetu HTepHeT;

BiajieHue O0a30BBIMH HaBBIKAMHU TpeoOpa3oBaHus WH(OpMaIuu U3
OJTHO¥ 3HAKOBOM CHCTEMBI B IPYTyIO; YMEHHE CO3/IaBaTh COOCTBCHHBIC
MUCbMEHHBIE W YCTHBIE COOOINEHHMS Ha OCHOBE HWHGOpMAIMH U3
HECKOJbKHX UCTOYHHUKOB

IlepedeHb 3J1IeMEHTOB coAep:kaHus, MpoBepsieMbIX HA OI'D no ¢pusuke

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 MEXAHUWYECKHWE ABJIEHUA
1.1 Mexanudeckoe JABWKeHHE. MarepuanbHas Touka. CucTema oOTcyeTa.
OTHOCUTENIBHOCTh IBUKEHUS
1.2 PaBHOMepHOE M HepaBHOMEpHOE ABMKeHUE. Cpennsisa ckopocTb. Dopmyria
JUIS1 BBIYUCIIEHUSI CPEIHEN CKOPOCTH:
S
V=_
t
1.3 PaBHOMepHOE PSMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa
OT BPEMEHU B CIIy4a€ paBHOMEPHOT'O MPSAMOJUHEUHOTO ABUKEHUS:
X(t) = Xo + Wyl
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I'padmku 3aBUCHMOCTH OT BpPEMEHH JIsi MPOEKIIMH CKOPOCTH, MPOCKINH
IIEPEMEILIECHNS, IIyTH, KOOPAMHATHI IPU PABHOMEPHOM IPSMOJIUHEUHOM
JBAKECHAN

14 | 3aBHCHMOCTH KOOPJAMHATHI T€JIa OT BpEMEHHU B CIIydac paBHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO JIBYKCHUS:
t2
X(t) =X, +Vp,t+a, - —.
2
DOopMyIIBI [T TPOSKIIMH MTEPEMEIIICHUS, IPOCKITUN CKOPOCTU U TIPOCKITUU
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBKECHUU:
2
S, () =vy, -t+a,-—,
2
v, (1) =v,, +a,-t,
ax(t) = const,
Vax? — V1x? = 2axSx.
['padyiku 3aBUCUMOCTH OT BPEMEHH JIsl MPOCKIIMU YCKOPEHUsI, MPOCKIIUU
CKOPOCTHU, MPOCKIUU TEpPEMENICHHS, KOOPIUHATHI MPU PaBHOYCKOPEHHOM
MPSIMOJIMHEWMHOM JIBUYKEHUU
1.5 CBoOoanoe nagenue. @opMyIibl, ONMMUCHIBAIOIINE CBOOOAHOE TMAaJeHUE Tea
10 BEpTUKAIU (IBM)KCHHE TeJla BHU3 WK BBEPX OTHOCUTEILHO MOBEPXHOCTU
3emmn). ['paduku 3aBHCUMOCTH OT BPEMEHH [JISi TPOSKIMH YCKOPEHUS,
MPOEKIIMU CKOPOCTU W KOOPJIMHATHI TMPU CBOOOJHOM TAJACHUM Tela
10 BEPTUKATIHN
1.6 | CkopocTh paBHOMEPHOTO JIBMXKCHHSI TeJNa 1O OKpPYKHOCTH. HampaBneHue

CKOPOCTH.
dopMmyna 7151 BBIYUCIEHUS CKOPOCTH Yepe3 PAINyC OKPYKHOCTH U TIEPUOJT
oOpareHus:

2R
V= ——
T

[lenTpocTpeMurenbHOe yckopenue. HanmpaBieHue eHTpOCTPEMUTEIIBHOTO
yckopenusi. DopMyna 11 BBIYUCICHUS YCKOPEHUS:

®dopMyia, CBA3bIBAIOLIAS IEPUO]] K YACTOTY OOpAICHHUS:
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1
V=_
T
1.7 | Macca. [TnotHocTs BemectBa. @opmyria Jj1sl BBIYUCICHUS TNIOTHOCTH:
m
p=—
Vv
1.8 | Cuna— BexTopHas pusudeckas BenuunHa. CI0xKeHHE CUIT
1.9 SABnenne nnepunu. [lepsoiii 3akoH HproTOHa
1.10 | Bropoii 3akoH HetoToHa:
F=m-a.
ConamnpaBlIeHHOCTh ~ BEKTOpa YCKOpPEHHMsS Tela M BEKTOpa  CUJIbI,
NEUCTBYIOLIEH Ha TEJIO
1.11 | BzaumopetictBue Tein. Tperuit 3akon HetoToHa:
'f2—>1 =—F,
1.12 | Tpenune mokos ¥ TpeHUE CKOIBKEHUS. DopMyIia Tl BBIYUCICHUS MOTY IS
CHJIBI TPEHUS CKOJIBKEHUSI:
F,=u-N
1.13 | dedopmamus tena. Ynpyrue u Heynpyrue nedopmaiuu. 3akoH yHpyroi
nedopmaryu (3aKoH ['yka):
F=k-Al
1.14 | BceMupHoe TATOT€HUE. 3aKOH BCEMUPHOTO TATOTEHHUS:
F=g.m ™M
RZ
Cuna TsoxecTr. Y CKOpEeHUE CBOOOTHOTO TMaICHUS.
dopmyna Ui BEIUMCICHUS CUITBI TSXKECTH BOJIM3U MMOBEPXHOCTH 3eMITH:
F =mg.
JIBrkenne tutaner BOKpyr ComHoa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Umnynbc Tena — BeKTopHas (pu3nvecKkas BeIMYHUHA.

p=mv

NmMnynibe cucTemsl Te.
N3menenune nmnyissca. UMmyibe cuisl
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1.16

3akoH COXpPaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTCMBI TCII:

p=m,v, ¥ m,v, =Tonst.

PeaxtnBHOE nBUXKEHIE

1.17

Mexannueckast pabora. @opmyiia 17151 BHIYUCIECHUS paOOThI CHIIBL:

A= FSscosa.

Mexannueckass MOIITHOCTD:

1.18

Kunernueckas u IIOTCHIUAJIbHAA SHCPI'HA.
CDOpMyJ'Ia JJIA BBIYUCICHUA KUHETUYECKOM OHCPIruu:

mv?

Teopema 0 KHHETUYECKOW SHEPTHH.

CDOpMyJ'Ia JJIA BBIYMCIICHUSA HOTGHHH&J’IBHOIZ OHCPIuM TCjia, IIOAHATOIO HAA

3eMJiei:;

Ep, = mgh

1.19

MexaHnueckas SHEPTUs:

E=Ec+E,

3aKOH COXpaHEHHs MEXaHM4YeCKoW »dHepruu. Popmyna Ui
COXpPAaHEHUSI MEXaHUUYECKON YJHEPTUH B OTCYTCTBUE CUJI TPEHUS:

3aKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON YHEPTUH MTPU HATTUYUH CUIIBI TPEHHUS

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M = Fl.

YcnoBue paBHOBECHS phlyara:

Mi+My+...=0.

[ToaBMKHBINA 1 HEMOABMKHBINA OJIOKH.

T0JIC3HaA

KIIJ] mpoCThIX MEXaHU3MOB, | =

3aTpadeHHasI
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1.21 | JlaBmeHue TBEPIOTO TEA.
@opMyia AJIs1 BBIYMCIICHUS JaBJICHUS TBEPIOIO TeNa:
F
pP=_.
S
JlaBieHue raza. ATMOC(EpHOE J1aBIICHUE.
I'uppocTraTndeckoe JaBiIe€HNUE BHYTPH KAIKOCTH.
@opMyna 111 BBIYMCICHNS JaBICHUS BHYTPH )KUIKOCTH:
P =pgh+p,,
1.22 | 3akon [Tackans. ['mapaBmuyeckuii mpecc
1.23 | 3akon Apxumena. @opmyna Juis onpeneseHus] BHITAIKUBAIONICH CUJIBI,
JEHCTBYIOILIEH Ha TEJIO, IOrPYKEHHOE B )KUJIKOCTb WJIU T'a3:
I:Apx. = ng '
VYcnosue nnaBanu Tena. [ImaBanue cy10B M BO31yXOIUIaBaHUE
1.24 | Mexanuveckue KoyieOaHWsA. AMIUIUTYIA, TIEPUOJ W YacTOTa KOJICOAHMIA.
dopmyiia, CBI3bIBAIOIIAS YACTOTY U MEpUOJT KosieOanuit: V= _
T
1.25 | Marematuyeckuii W TPYKUHHBIA MasTHUKH. [IpeBpaieHne SHEPruu
pH KoJiebaTeabHOM ABM)KEHUU
1.26 | 3aryxatomue kosiebanus. BeiHyKneHHbIe kKoaebanus. Pesonanc
1.27 | Mexanndeckue BoJHBI. [IpogoapHBIe U OTIEpeUHbIe BOTHBI. J[1MHA BOTHBI
Y CKOPOCTh pacIpOCTPAHEHUS BOJIHBIL:
A=Vv-T
1.28 | 3Byk. I'poMkoCTb U BhICOTa 3ByKa. OTpakeHHEe 3BYKOBOW BOJIHBI HA TPAHULIE
aByx cpen. MHdpa3Byk U yIbTpa3ByK
1.29 | [IpakTtuueckue paboThbl

N3mepenne cpeaHeii TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHITBI; dKECTKOCTH
MPY>KUHBI; K03 hUIMeHTa TpeHUs CKOJIBKEHHUSI; pA0OTHI CUJIBI TPEHHUSI, CHITBI
YIPYTOCTH; CPEIHEH CKOPOCTH JBIKEHHUS OpyCKa 10 HAKJIOHHOH ITOCKOCTH;
YCKOpEeHHS OpycKka NP JBIKCHWH 110 HAKJIOHHOW IIIOCKOCTH; YacCTOTHI
U Tepuojia Kojie0aHWH MaTeMaTHUYeCKOro MasTHUKA;, YacTOThl M Mepuoia
KOJIcOaHW TPYKUHHOTO MAasTHHUKA; MOMEHTa CHJIBI, JICHCTBYIOIIECTO Ha
peruar; pabOThl CHUJIBI YIOPYTOCTH TPU TOABEME Tpy3a C IOMOIIBIO
HETMOABMKHOTO 0JI0Ka; paOOThl CHJIBI yOPYrOCTH TIPH TMOIBEME Tpy3a
C TIOMOIIIBIO TTOABMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHJIBI OT 00beMa MOTpyKEHHON
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YacTH TeJa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH
CUJIBI OT MAacChl T€Ja; CHJIbI TPEHHUSI CKOJBXKEHHSI OT CUJIbI HOPMaJIbHOTO
JABJIEHUS W OT pOJa MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HUKAIOLIEH
B IIPYKHUHE, OT CTENEHH AedopMaluy MpyKUHBI; yCKOPEHUs: Opycka OT yriia
HaKJIOHA Hampapisiouied; Mnepuoaa (YacToThl) KoJieOAaHUN HUTSHOTO
MaATHHKA OT JUIMHBI HHUTH; MEPUOJA KOJEOAHHM MPYKUHHOIO MasTHHKA
OT MAacChl Ipy3a M JKECTKOCTH NPYKUHBI; UCCIECIOBAHUE HE3aBHCUMOCTHU
Mepuo/ia KoJaeOaHuii HUTSIHOTO MAasiTHUKA OT MAcChl Ipy3a.

[IpoBepka ycnoBusl paBHOBECHSI pblyara

1.30

@u3nYeCKUe SBJICHUSA B INPUPOAE: NPUMEPHI IBHXKEHHUSA C PA3TUYHBIMHU
CKOpPOCTSIMA B XKUBOW M HEKUBOM IIPUPOJE, HACHUCTBUE CUIIBI TPEHUS
B IIPUPOJAE U TEXHUKE, ITPUIIUBBI U OTJIMBBI, JBWKEHUE T1aHeT COIHEYHON
CUCTEMBI, PEAKTUBHOE [BHXCHUE JKHUBBIX OpPraHU3MOB, PblYarud B TeEJE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTOo AaBJICHUS Ha )KUBOM OpraHu3M, IJIaBaHUE
pbIO, BOCHPHUATHE 3BYKOB >KMUBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0

1.31

Texanueckue yCTporucTBa: CIUAOMETP, TaTIYMKU TIOJIOKECHHS, PACCTOSTHUASI U
YCKOPEHHUSI, TUHAMOMETp, TMOIIUITHUKYA, PAKEThl, phluar, MOJBHMKHBIN H
HEMOJBI)KHBIA OJIOKM, HAKJIOHHAs TUIOCKOCTb, MPOCThIE MEXaHWU3MbI B
OBITY, COOOIIAIOIIKECS COCY Ibl, YCTPONUCTBO BOJAONPOBOA, TUAPABINYECKUIA
mpecc, MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIITHEBOM HACOC,  apeoMeTp,
9XOJIOT, HWCIOJIb30BaHWE YJIbTPa3ByKa B OBITY U TEXHHUKE

TEIIJIOBBIE ABJIEHMA

2.1

OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH CTPOEHUS
BemecTBa. Mojenu TBEpPAOro, MKUIKOTO W Tra3000pa3HOr0 COCTOSHUM
BemecTBa. Kpucrammmueckue u aMopgHbIe Tena

2.2

IBmwkenne dvactuil BemecTBa. CBsA3b CKOPOCTH  JBMIKCHHUS  YaCTHI]
¢ Temneparypoii. bpoynosckoe nBmwkenue, nuddy3us

2.3

CmauuBaHue u KalTMJUIAPHBIC SABJICHHA

24

TerioBoe paclIMpeHue U CKaThue

2.5

TennoBoe paBHOBECUE

2.6

Baytpennsis sneprusi. Pabota u Teruonepenada kak criocoObl H3MEHEHUS
BHYTPEHHEW YHEPTUU

2.7

BI/II[BI TCILIONICPCAAYN . TCIIIOIIPOBOAHOCTh, KOHBCKIUSA, U3JTYYCHHUC

2.8

HanCBaHI/IC n  OXJaXACHUC TCII. KoanuuecTBO  TEIIOTHI. Y nenbHas
TCIITIOEMKOCTbD.
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Q=cm(ty —ty)
2.9 3aKOH COXpaHEHHUsI SHEPTUH B TEIUIOBBIX ITpoLieccax. Y paBHEHUE TEILIOBOTO
Oananca:
Qi+Q2+..=0
2.10 | UcnapeHue u KoHAeHcanus. I3MeHeHNe BHYTPEHHEN SHEPTHM B IPOLIECCE
ucnapeHuss W KoHjeHcauuu. Kumenuwe >KuAKOCTH. YJenbHas TejoTa
napooOpa3oBaHus:
=2
m
2.11 | BnaxxHOCTB BO3ayXa
2.12 |IInaBneHne W KpucTauM3auusa. V3MeHeHHMEe BHYTPEHHEW HHEpPIruu
IpY IUIABJIEHUU U KPUCTAJUIM3AlMU. Y IeJIbHAs TEIJI0Ta IUIABJICHUS:
A=_"
m
2.13 | BHyTpeHHs 3HEprusi CropaHusi TOIUIMBA. Y I€JbHAs TEIUIOTa CrOpaHUs
TOIUINBA:
q=_
m
2.14 | ITpunnurst paboTs! TemnoBbix Asurareneit. KI1/] remmoBoro nurarens
2.15 | IIpakTtuueckue pabOThI
N3mepeHne  yoenpHOM  TEIUIOEMKOCTH  METAUIMYECKOrO  [UIMHAPA,
KOJIMYECTBA TEIUJIOThI, MOJyYEHHOTO BOJOW KOMHATHOM TeMIlepaTyphbl
(UKCHUpOBaHHON Macchl, B KOTOPYIO OMYIIEH HArpeTblil WIUHID;
KOJMYECTBA TEIUIOThI, OTJAHHOTO HAarpeThiM LIMJIMHIPOM, MOCJE OIMyCKaHUs
€ro B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHON BIIAXKHOCTH BO3/yXa;
yAEJbHOM TEIUIOTHI IJIABJIECHUS JIbJA.
HccnenoBanre U3MEHEHUs TEMIIEPATyphbl BOJBI MPU Pa3IUYHBIX YCIOBUSIX;
ABJICHUS] TEIUIOOOMEHAa MNpU CMEIIMBAHUM XOJOJHOM M TOpsiYeil BOJBI;
npolecca uCrapeHus
2.16 | ®usmyeckue SABIEHUS B  NPUPOJE: IOBEPXHOCTHOE  HATSIKEHHE
U KalnWUISIpHbIEC SIBJICHUS B MPUPOJIE, KPUCTAIUIBI B MPUPOJE, U3ITyUEHUE
ConHua, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHEesl, CHera
2.17 | Texnuueckue yCTpPOMCTBA: KalmWUIAPbl, MPUMEPHl  HCIOJIb30BAHUSA

KPUCTAJJIOB, >KUJIKOCTHBIA TEPMOMETp, AATUMK TEMIIepaTypbl, TEPMOC,
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CUCTCMA OTOIICHUSA JOMOB, TUTPOMCTPLI, IICUXPOMCETP, IIapOoBada Typ6I/IHa,
ABUI'aTCJIb BHYTPCHHCT'O CIrOPaHUA

3 OJIEKTPOMAT'HUTHBIE ABJIEHU A
3.1 OnekTpu3zanus Tei. JIBa Bua 3IeKTPUYECKUX 3apsI0B
3.2 | BaumopeiicTBue 3apsbKeHHbIX Ted. 3akoH Kyrona
3.3 | 3aKOH COXpaHEHUs IEKTPUUYECKOI0 3apsiia
3.4 | Dnextpuyeckoe none. HampsokeHHOCTH anekTpuueckoro moss. [MpuHiun
CYNEPIIO3UIINH YJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE)
3.5 Hocurenn osnextpuyecknx 3apsaoB. [lelicTBHE AIEKTPUYECKOTO MO
Ha 3JIEKTpUYecKue 3apsaabl. [IpoBOIHUKY U AUDIEKTPUKU
3.6 | [loctosiHubIii >nekTpudecknii TOK. [leficTBus snexTpuyeckoro Toka. Cua
Toka. Hanpsioxenue.
1=d
t
A
U=_
q
3.7 | DnexTpuyeckoe COMPOTUBICHHE. Y ACTHFHOE AIEKTPHUUECKOE COTPOTUBIICHHUE!
pl
R=—
S
3.8 3akoH OMa 1S yyacTKa 3JIEKTPUUECKOM LeTH:
U
l=_
R
3.9 |IlocnenoBaTenbHOE COSTUHEHNE POBOTHUKOB:
=L U=U;+U; R=R;+R,.
[TapannensHoe coequHEHHE TPOBOHUKOB PABHOT'O COMPOTHUBIICHHUSL:
R
1
U1=U2; I = I1+ IZ; R=_",
2
CMeniaHHbIE COETMHEHUS TIPOBOTHUKOB
3.10 | PaGota 1 MOITHOCTH JIEKTPUIECKOTO TOKA.
A=U-1-t;P=U"I
3.11 | 3akoH /Ixxoyns-Jlenma:

Q=17 R-t

95




denepanbHas padbouas nporpamma | dusuka. 7—9 kiaccel (6a30BbIi YPOBCHB)

3.12

OnbiT OpcTeaa. MarHuTHOE T0JIE TIPSAMOTO MPOBOJIHUKA C TOKOM. JIMHMU
MarHuTHOW WHIYKITUU

3.13

MarauTtHoe I10JI€ MTOCTOSHHOIO MarHuTa. B3anMoIencTBrue IMOCTOSHHBIX
MATrHUTOB

3.14

JlelicTBHE MarHUTHOTO MOJII HA MPOBOJAHUK C TOKOM

3.15

Omnbithl Papajies. SBneHue anekTpoMaraiuTHod nHaAykuuu. [Ipasuso Jlenna

3.16

[TpakTHdeckue padoThI

H3mepeHne DIIEKTPUYECKOTO COMPOTUBIICHHUS PE3UCTOPA; MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

WccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa, BO3HUKAIOUIETO B IMPOBOJIHHKE
(pe3ucTopsl, JaMmmouka), OT HANpsDKCHHWsT Ha KOHIAX IPOBOJIHUKA,;
3aBUCUMOCTH COIPOTHBIICHHS OT JUIMHBI IIPOBOJHHUKA, ILIOMIATH €T0
MOTIEPEYHOTO CEYCHHS U YIIEIHHOTO COMTPOTUBIICHHUS.

[TpoBepka nmpaBuia LIS AIEKTPUIECKOTO HaMpPSOKEHUsS. TPU
MOCJICTIOBATEILHOM COCIWHEHWW IPOBOJHUKOB; TIpaBWJIA IS  CHUIBI
ANEKTPUYECKOTO TOKa TPU MApauIeIbHOM COCIUHEHUHM TPOBOJIHUKOB
(pe3ucTOophI U JTAMITOYKA)

3.17

®dusznyeckue SBICHUS B MPUPOJE: DIEKTPUUECKHUE SBIECHUS B atMocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHMTHOE ToJie 3emMiid, Jpeid
IIOJIFOCOB, POJIb MArHATHOTO MOJISI JUISl )KU3HU Ha 3eMile, MOJISIPHOE CHSHHE

3.18

TexHudyeckue yCcTpOHCTBA: DIIEKTPOCKOII, aMIIepMETp, BOJIBTMETP, PEOCTaT,
CUETUMK DJICKTPUYECKON HSHEPIHH, HIIEKTPOOCBETUTEIBHBIE MPHOOPHI,
HarpeBaTelibHbIC AIIEKTPONIPUOOPHI (mpuMepsI), ANEKTPUUYECKUE
MIPEIOXPAHUTEIN, DJICKTPOMATHUT, SJIEKTPOJBUTATENb MMOCTOSHHOTO TOKA,
TeHEePaTOP MOCTOSTHHOTO TOKa

3.19

3J’I€KTpOMaFHI/ITHBIe BosHBI. IIIkana QJICKTPOMAIrHUTHBIX BOJIH

3.20

JlyueBas monens cera. [IpsamonnHerHoe pacnpOoCTpaHEHHE CBETA

3.21

3akoH oTpaxkeHus cBerta. [Iockoe 3epkaio

3.22

[Ipenomnenue cBera. 3aK0H MPETOMIIEHUS CBETA

3.23

Jucnepcus cBera

3.24

JIunza. Xon nydeid B nmuH3e. DOKYyCHOE pacCcTOsIHWE JIMH3BL. OnTtudeckas
CHUJIA JIMH3BIL:

D=1/F

3.25

I'na3 kak ontuueckas cuctema. ONTHYeCKue HpI/I60pI>I
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3.26

[IpakTrueckue paboThbI

N3mepenne onTUYeCcKoi CHIlbl cOOMparoIie JIMH3bI; (POKYCHOTO pacCTOSIHUS
coOuparomield JIMH3blI ([0 CBOMCTBY paBEHCTBA pPa3MEpPOB IPEAMETA U
n300pakeHus, KOT/1a MpeIMET PACIIONIOKEH B IBOMHOM (OKyce), TOKa3aTes
IPEJIOMJICHUS CTEKIIA.

HccnenoBanne CBOWCTBA H300paKEHUS, IOJYUYEHHOTO C IOMOIIBIO
coOuparolen JMH3bI, H3MEHEHUS (POKYCHOTO PACCTOSHUS IBYX CI0KEHHBIX
JIMH3; 3aBUCUMOCTH YyTJ1a IPEJOMIICHUSI CBETOBOTI'O JIyda OT yIJIa Ia/IcHUsl Ha
IPAaHULIE «BO3TYX — CTEKIIO»

3.27

®usnueckue sABICHUS B npupone: 3atMeHuss CosHna m JIyHBI, nBeTa Tell,
ONITUYECKUE SIBJIIEHUS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUpax)

3.28

TexHudyeckre yCTpOWCTBA: OYKH, MEPHUCKOI, (oToammapar, ONTHYECKUE
CBETOBO/IbI

KBAHTOBGIE ABJIEHUA

4.1

PanuoaktuBHoCcTh. Anb(da-, Oera-, raMma-uznydeHusi. Peakiuu anbda-
u Oera-pacmnajaa

4.2

OmneiTel Pezepdopna nmo paccesHuto anbda-dactuul. [lnanerapnas mojnens
aToma

4.3

CocraB atomHoro siapa. M30torbl

4.4

[Iepuon nomypacriaia aTOMHBIX SIAEP

4.5

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsiJ0BOIO U MAaCCOBOIO YHCEI

4.6

dusnueckre SBICHUA B TMPUPOJIC: €CTECTBEHHBIN paJMOaKTUBHBIN (OH,
KOCMHYECKHE JIyYd, PAJUOAKTUBHOE WU3JIyYCHHE NPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PATMOAKTUBHBIX U3TyYCHU HA OPTaHU3M YEJI0OBEKa

4.7

TexHuueckue yCTpOWCTBA: CHEKTPOCKON, WHIAWBHUAYAJIbHBIA JIO3UMETD,
KaMepa BuiibCoHa, siiepHast SHepreTuKa
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