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OenepanvHas pabodas mnporpamMma Mo ydeOHOMy mipeamery  «Dusumkay
(yrnyOnéHHplli ypoBeHb) (mpeaMmeTHas o0sacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(azee COOTBETCTBEHHO — Mporpamma 1o ¢usnke, (GU3MKa) BKIIOYAET MOSCHUTEIHHYIO
3aMHCKy, CONepKaHue OOyYeHUSs, TJIaHUPYEMbIE PEe3ybTaThl OCBOCHHUS MPOTPAMMBbI
1o (pu3uKe, TeMaTUYECKOE MIaHNPOBAHUE.

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS COCTaBIIEHA
Ha OCHOBE MOJIOKEHHUI U TpeOOBAaHUH K pe3yJIbTaTaM OCBOCHHMSI Ha yTITyOJIEHHOM YPOBHE
OCHOBHOU 00pa3oBaTeNbHON mporpammsl, npeactaBieHHbIx B @I'OC OO0, a Takxke
c yuétoM (enepanbHoOi paboueli mporpaMMbl Boctiutanus 1 Konuenuuu npenoiaBanus
yueOHoro npeamera « Du3nKay.

Copepxxanne mnporpaMmbl 1O (U3MKE HANpaBlIE€HO Ha  YIOBIETBOPEHHUE
MOBBIIICHHBIX 3alPOCOB O0YYaOUIUXCS, CTPEMSIIUXCSA K 0oJiee rIyOOKOMY OCBOECHHIO
bu3MUecKuX 3HAHWK, W Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH
oOyuaromuxcsd. B mporpamme no Qusuke YUYUTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanuzanuu tpedoBaHuii ®I'OC OOO K MmIaHUPyEeMbIM JIMYHOCTHBIM U
METanpeMETHBIM pe3ysibTaTaM oOOydYeHHUs, a TakKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHbIX yU€OHBIX IPEIMETOB HA YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs.

[IporpamMmMa mo (u3MKe yCTaHABIMBAET paclpeiesieHue ydeOHOro marepuania
no rogam oOyueHus (MO KJaccam), MOpeajiaraeT MPUMEPHYIO IMOCIEI0BATEILHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEP)KAHUS U YUETE
BO3PAaCTHBIX OCOOEHHOCTEH 00yUaroIXCs.

[Iporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOAUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU pabouell mporpaMMbl 0 y4eOHOMY IPEIMETY.

@u3nka ABISETCS CUCTEMOOOPA3YIOIIMM I €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHMIA,
M3yyaeMbIX XUMHUEU, Ouosiorued, acTpoHomued u ¢usmdeckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAayUHYI0 KapTHHY MHpa, MPEJOCTaBseT Hauboiiee SCHbIE
oOpa3ipl MPUMEHEHHUsS HAay4YHOTO METOoJa MO3HaHMs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onmna w3 TNaBHBIX 3a7ad  (PU3WYECKOTOo OO0pa3oBaHUA B CTPYKType OOIIETo
o0Opa30BaHMs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTU U MHTEpECa
K HayKe y 00y4Jaromuxcsl.

N3ydyenne ¢usuku Ha yriayOJ€HHOM ypOBHE MpeEJIoJiaraeT YBEpEeHHOE BIIaJICHHUE
CIEIYIOIUMH  KOMIIETEHTHOCTSIMH,  XapaKTePU3YIOIIUMHU  €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTB:

HAy4YHO OOBSICHATH SIBIICHUS;

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O HCCIIE0BAHUS;
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MHTEPIPETUPOBATh JAHHBIE W  HCIOJb30BaTh HAyYHBIE JI0KA3aTEIbCTBA
JUTSl TIOJTyY€HUSI BBIBOJIOB.

[{enu n3yueHus GU3MKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS ONPEICIICHBI
B Konnenmuu npenonaBanus yudeOHoro mnpeamera «®Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon depnepanun, peATU3YIOIIUX OCHOBHBIE
oOmieoOpazoBareNbHble  MNPOrpaMMbl,  yTBEpPKIEHHOM  pemieHueMm  Koimeruu
MunucrepcTBa nmpocsernienus: Poccuiickoit @eneparuu (mpotokoi ot 3 aexadps 2019 .
Ne TIK-4BH).

[enu nzydenus Gu3uku Ha yriyOJIEHHOM YPOBHE:

Pa3BUTHE UHTEpECA U CTPEMJICHUS 00YUaIOIIUXCS K HAYYHOMY MU3yUE€HUIO TPUPO/IBI,
Pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUH O HAyYHOM METOJE€ TMO3HaHUusi H (POpMHUpOBaHUE
MCCJIEI0BATEILCKOTO0 OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

(opMHpOBaHME HAYYHOTO MHPOBO33PEHHSI KaK pe3yJibTaTa M3yYEeHHS OCHOB
CTPOEHUS MaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DPU3HKU;

(opMHpOBaHWE yMEHUH NOPUMEHATh (U3MYECKUE 3HAHUS W HAay4dHbIC
JI0Ka3aTesIbCTBa JIJIs1 OOBACHEHHSI OKPYKAIOUIUX SIBJICHHUI;

(opMHpOBaHUE TMpPEACTaBICHUA O ponu (GU3UKKA 7 Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymied MpodecCHOHATbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYUYEHUIO B 3TOM
HaIPaBJICHUU;

(opMHpOBaHKE TOTOBHOCTH K JaJdbHEHIIEMY U3YUYEHUIO (DPU3UKU HA YIIIyOJIEHHOM
YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiiel 00ydeHns Ha ypOBHE CPETHETO OOIIETOo
oOpa3oBaHUs.

JlocTukeHHne 3TUX Lesield mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus 00ECIIeUNBACTCS PEIICHUEM CIICTIYIONINX 3a/1a4:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHUU BEIIECTBA, MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpETCHUE YMEHHMH aHaJu3UupoOBaTh MU OOBICHATH (U3UUYSCKHUE SBICHUS
Ha OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHE METOJIOB PEIICHHs PAacUYETHBIX M KAa4eCTBEHHBIX 3ajad, TPeOyIOLINX
CO3/IaHUS U UCHOJb30BaHUs (PU3MUECKUX MOJENEH, BKIIIOUas TBOPUYECKUE M MPAKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJaTh SBJICHUS U HU3MEPATh
(du3nUecKue BEIWYMHBI, BBIABUTATh THUIOTE3bl W Mpejiaratb 3KCIEPUMEHTaIbHbIC
CHOCOObI WX TMPOBEPKH, IJIAHUPOBATH U MPOBOJIUTH OMBITHI, 3KCHEPUMEHTATbHbBIE
VCCJIEIOBAHMUS, AaHAJIM3UPOBATH MTOJIYYEHHBIE JAHHBIE U JI€JaTh BBIBOJIBI;

OCBOEHHE TIPUEMOB paboThl ¢ MHGOpMaIe (PU3NUECKOTO COJIepIKaHUSI, BKITIOUast
UHGOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKU, UHTEPIIPETALUS U KPUTHUECKOE
OlleHMBaHUE UHPOPMALINH;
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3HAKOMCTBO €O cdepamu npodeCcCHOHATBHONW ACSTEIBHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHMIKCHHSIX
buznyecKoil HayKu.

OoO1iee 4nca0 9acoB, peKOMEHJOBAHHBIX I W3ydeHHs (PU3UKU Ha yriryOnEéHHOM
ypoBHe, — 340 yacoB: B 7 knacce — 102 ygaca (3 vaca B Henento), B 8 kinacce — 102 yvaca
(3 waca B mememo), B 9 kmacce — 136 yacoB (4 yaca B Hememo). Ilpu 3Tom
U3 00s3aTENBHON YacTh y4eOHOTO TUIaHa BhIIEsieTcs: B 7 kiacce — 68 yacoB (2 vaca
B Hezeno), B 8 kinacce — 68 wacoB (2 yaca B Heaemo), B 9 kimacce — 102 gaca (3 gaca
B HEJICIIIO).

[IpensiaraemMelii B mporpamme 1o (pu3HKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT sABIAETCA pEKOMEHAATEIbHBIM, YYHTENIh JelaeT BBIOOp MPOBEACHUS
7a00paTopHBIX pabOT ©W ONBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOEHHOCTEH
oOydarommxcs, CHUCKa OJKCIEPUMEHTANbHBIX 3a/laHui, TpeAsiaraéMbIX B paMKax
OCHOBHOT'O rOCYAapCTBEHHOT'0 3K3aMeHa Mo (pU3HKE.



®denepanpHas pabovas nporpamma | dusuka. 7—9 kimaccel (yriry0iaEHHbBIA YPOBEHb )

COAEPKXAHUE OBYYEHUA
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Pa3nen 8. Mexanuveckue siBJIEHUsI

Mexannueckoe JBHkKeHue. MarepuanibHass Touka. (CrnocoObl  ONMUCaHUS
MEXaHUYECKOTO [IBIKEHHUS: TaONUuHbIM, Tpaduueckuil, ananutudeckuit. Cucrema
otrcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUS.

BekTopHbie BENMYMHBI, ONIEPALIMU C BEKTOPaMHU, TPOEKIUH BeKTOpa. Pagnyc-BekTop
MATEPUAJIbHOW TOYKH, NEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE NPSMOJHUHENHOE
IBr>keHue. HepaBHOMEpHOe mNpsMoJIMHENHOE ABWKeHHE. CpeaHsis W MIHOBEHHAas
CKOpOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

YckopeHne.  PaBHOYCKOPEHHOE  NPSMOJIMHEMHOE  JIBUKEHHE. Y CKOPEHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

I'paduueckass wHTEeprnperanus YCKOPEHUS, CKOPOCTH, IPOWUJIEHHOTO MyTH H
MEPEMEILICHHS 1JISI IPSIMOJIMHETHOTO JBUKEHHSI.

JIBI>KEeHME Tela, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIB>KeHHe 1O OKpYKHOCTU. JIMHENHAass CKOpOCTb, YIJIOBasi CKOPOCTb, IIEPUOJ
M YacToTa OOpalleHus MPU PAaBHOMEPHOM JABMIXKEHHUHM IO OKPYKHOCTH. CKOpPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

BekTop cunbl. PaBHOIEMCTBYIOIIIAS CHJIA.

ITepsbii 3akoH HrproToHa. Bropoit 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyHIMN CynEepnO3ULINY CHJL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHHUSI CKOJbKEHHS, CHIIA
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuueHt tpenus.

JIBU>KEHHE TEII IT0 OKPY>KHOCTH IO/ AEMCTBUEM HECKOJIBKUX CHIIL.

3akoH bepnyum u nogbémMHas cuiia Kpeiia. COBpeMEHHBIE JIETATEbHBIC allapaThl,
CyJa Ha MOJBOJHBIX KPBUIbSIX, AHTUKPHIJIO HA CKOPOCTHBIX aBTOMOOWISX. [[BrkeHHE
M0€3/1a HA MarHUTHOM MOIyIKE.

Cuna TSXKECTM W 3aKOH BCEMHUPHOIO TATOTEHHS. JIBH)KEHHWE Ten BOKpPYT
IPaBUTALIMOHHOTO 1IeHTpa (B TOM unciie mianeT Bokpyr Connua). [lepBas kocmuyeckas
CKOpOCTb. HeBecoMOCTh U Eperpys3Ku.
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PaBHOBecue MatepuanbHOMl ToukH. AOcomioTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsixecTn.
Nmnynee Tena. Mi3menenue ummnyiibca. MMnynibC cunbl. YIpyroe v HEynpyroe
B3aMMOJICHCTBHE. 3aKOHBI U3BMEHEHMS U COXPAHEHUS UMITYJIbCca. PEaKTUBHOE IBU)KCHHE.
Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TsKECTH, YNPYTrOCTH, TPEHHS.
CBs13b 5HEpruu U padoTsl. [loTeHIManbHas SHeprus Tea, HOJHATOr0 Ha/l TOBEPXHOCTHIO
3emu. [loTeHnmanbHas 3HEprUs cxxaTou npykuHbl. Kunernueckas sHeprus. Teopema
O KUHETHYECKOU SHEPIUM. 3aKOH U3MEHEHMS U COXPAHEHMSI MEXaHUYECKOW SHEPTUH.

Jlemoncmpayuu

Habnronenne MexaHn4eckoro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHUE MMyTel U TPACKTOPUN IBU>)KEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHHUSI PSMOJIMHEMHOTO IBUKEHUS.

Hccnenoanne npu3HakoOB PaBHOYCKOPEHHOTO IBUKEHUS.

Habntoienue 1BrkeHMs Teja 1o OKPY>KHOCTH.

Habmionenne MeXaHWYeCKUX SIBICHUH, MPOUCXOASIMX B CHCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JABMKEHUU OTHOCHUTEIIBHO KaOMHETa
(u3UKH.

Habmonenne paBHOBecusi Tell, CBOOOJHOIO MaJEHUs, KOjleOaHHs MasTHHKA
B HHEPLMAIBHBIX CUCTEMAX KaK MOJATBEPKICHUE NPUHIUIIA OTHOCUTEIBLHOCTH.

3aBUCUMOCTB YCKOPEHUS Tea OT €ro MaccChl U JEHCTBYIOIIEH Ha HETO CUJIBI.

Hab6nronenue paBeHCTBa CHIT IPU B3aMMOJICHCTBHUH TEII.

N3MeHnenue Beca Teiia Npu YCKOPEHHOM JBHKECHUH.

IIepenaua ummyJsibca Ipu B3aUMOACHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUU TPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHre uMIyJibca IMpH a0COIOTHO HEYIIPYTOM B3aUMOACHCTBUH.

CoxpaHeHne UMITyJIbCca MPU YIIPYTOM B3aUMOJICUCTBUHU.

HabitoieHne peakTHBHOTO ABMXKEHUS.

CoxpaHeHue YHepruu npy CBOOOTHOM MaJEHUU.

CoxpaHeHHe PHEPTUU NPU ABUKEHUU TeJIa MO IEUCTBUEM NPY>KUHBI.

JlabopamopHvie pabomul u onvimol

KoHncTpyupoBanue TpakTa AJi pa3roHa 1 JaldbHEUIIEro paBHOMEPHOTO ABMKEHUS
IIapUKa WIHA TEICKKH.

Omnpenenenue cpeHEeld CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
I10 HaKJIOHHOM IIJIOCKOCTH.

Omnpenenenne yCKOPEHUs Tesa MPU paBHOYCKOPEHHOM JBM)KEHUU IO HAKIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TIyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBMKCHHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciiv NpU pPaBHOYCKOPEHHOM JABMKEHUU 0€3 HayalbHOU
CKOPOCTH ITyTH OTHOCATCS KaK psifi HEUETHBIX YUCEN, TO BpEMEHa OJMHAKOBBHI.

HccnenoBanue ABMKEHUA Tesa, OPOLICHHOTO MO/ YIJIOM K TOPU30HTY.
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HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
JIABJICHHSI.

Omnpenenenre k03P GUITMECHTA TPEHUS CKOJIBKCHHUSI.

Omnpenenenne KECTKOCTU TIPYKUHBI.

HccrienoBanne 3aBUCHMOCTH CHIIBI  YIIPYTOCTH, BO3HHKAIOIICH B MPYXKUHE,
OT CTETeHH JIehOpMAaIIUH TIPYKUHBI.

OnpeneneHre pabOTBl CWIBI TPEHHS IIPH PAaBHOMEPHOM JBMDKCHUHW  Telia
110 TOPU30HTAILHOW TTOBEPXHOCTH.

Omnpenenerre padOTHl CHIIBI YIIPYTOCTH MPH MOABEME Tpy3a C UCHOJIH30BAHUEM
HETIOBMKHOTO U TOABMYKHOTO OJIOKOB.

Pa3gen 9. Mexanndeckue KoJ1e0aHUA U BOJTHBI

KonebarenbHoe nBrwkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHUU: TEPHUOI,
4yacToTa, aMmIuMTyAa. [apMoHWYeckue KoyieOaHusA. 3aryxaronige KoJjeOaHus.
Boinyxnennbie konedanus. Pesonanc.

MaremaTnyeckuii W = NOpPYKWHHBIA  MaATHUKWA. lIpeBpamenune  sHEprum
IIPU K0JIEOATEIBHOM JIBHXKCHHH.

Mexannueckne BoaHbl. [IpomonbHble W momepedyHble BOJIHBL.  (CBOMCTBA
MEXaHUUYECKUX BOJIH: uMHTepdepeHuus u audpakuus. J[iMHa BOJHBI U CKOPOCThH €&
pacupocTpaHeHus. MexaHM4eCKue BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3Byk. PacnpocTtpanenune u oTrpaxkeHue 3ByKa. [ pOMKOCTh 3ByKa U BBICOTA TOHA.
Pesonanc B akyctuke. MudpasByk u ynbrpa3Byk. Mcmonp3oBaHue yibTpa3ByKa
B COBPEMEHHBIX TEXHOJIOTHSIX.

Jlemoncmpayuu
Habnronenue xkonebanuii Tes o 1eUCTBUEM CUJTBI TSDKECTH M CUITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
Habnronenue BeIHYXACHHBIX KOJIEOaHHUM U pe30HaHCA.
Pacnpoctpanenue mpo0JIbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICIIH).
Habmronenue untepdepeniu u Audpakiiniy BOJIH Ha TOBEPXHOCTH BOJIBI.
Habmronerune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.

JlabopamopHhwvie pabomul 1 onvimol

Omnpe/eneHne 9acToThl M IIEpro/1a KoJieObaH!ii MaTeMaTHYeCKOTO MasiTHUKA.

OmnpeneneHre 4acTOThl U Meproa KojieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH ITEPHOJia KOJcOaHU Tpy3a Ha HUTH OT JIJTHHBI HUTH.

HccrienoBanne 3aBHCHMOCTH  TIEpUOJia KOJICOaHHW MPYKUHHOTO MasTHUKA
OT MacCHl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJICOAHM TPy3a, MOJBEIICHHOTO K JICHTE,
OT MacCHl Tpy3a.

OnbBITEL, JIEMOHCTPUPYIONIUE 3aBUCUMOCTH IIEpPHOAA KOJICOAHHWH TPYKHHHOTO
MasTHUKA OT MACChI IPy3a U KECTKOCTH MPYIKUHBI.

N3mepenue yCckopeHus: CBOOOTHOTO TIa/ICHHSL.
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Pa3nea 10. DiiekTpoMarHuTHOE 1M0JIe U 3JIEKTPOMATHUTHbIE BOJIHBI
DNEeKTPOMarHuTHOE ToJIe. DNeKTpOMarHUTHbHIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHuTHeIX  BoJH. Illkama  3JeKTpoMarHUTHBIX  BOJH. Vcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBs3U. Pagnonokanusa. Kocmuueckast cBs3b.
DneKTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA:
uHTepdepeHus u qudpaxius.

Jlemoncmpayuu
CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.
WNuTtepdepentus u qudpaxims cBETa.

JlabopamopHwvie pabomul u onvimol
N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBI0 MOOMIIBHOTO TesedoHa.
[IpoBeneHue OMBITOB 1O HAOIOACHUIO UHTEPhEPEHITNN U TU(PPAKITUU CBETA.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JlyueBass Monenp cBeTa MW TreoMeTphyeckas onTuka. VICToOyHMKHM —cCBeTa.
[IpsmonnHeliHOe pacnpocTpaHeHue cBera. 3atmeHuss Connua u JIyHel. OtpakeHue
ceera. Ilmockoe 3epkamo. 3akoH oTpaxeHus cBeTta. l[locTpoeHne H300paKEeHHUI,
c(hOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBera. 3akoH mpenomieHus cBeta. [lonHoe oTpaxkeHue cBeTa.
Hcnonb3oBaHME TOJHOIO OTPAXEHUS B ONTHYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xox myueit B nmuH3e. @opmyia ToHKOM JuH3BIL. [locTpoeHne n300pakeHuH,
c(hOpMHPOBAaHHBIX TOHKOH JIMH301. OnTHyeckas cucrema (poroanmnapara, MUKpOCKOIA U
Teneckona. ['ma3, kak ontryeckas cucremMa. bam3opyKkocTh U JaabHO30PKOCTb.

Pasznoxenue 6enoro csera B ciekTp. OnbiTel HetoToHa. Cl0KeHHE CIEKTPaIbHbBIX
1uBeTOB. /lucnepcus cera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tonyuyenue n300pakxeHHi B IIIOCKOM 3epKalie.
IIpenomiienue cBera.
OnTuyecknii CBETOBOJ.
Xon ay4eil B cobuparoiiei JInH3e.
XO0J Iy4en B pacCEenBarOILEH JIMH3E.
[Tonyuenue n3o0paxxeHuil ¢ MOMOILbIO JINH3.
[Ipunuun nevictBus poroanmnapara, MUKPOCKONA U TEJIECKOIIA.
Monenn rnasa.
Pasnosxenue 0enoro cBeTa B CHEKTP.
[Tosrydenue Oenoro cBeTa mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
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JlabopamopHwvie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTH yTiia OTPayKEHHUsI CBETOBOTO JIy4a OT YIJIa aJICHHUS.

N3ydeHne cBONCTB n300pakeHUs B TIIOCKOM 3epKaje.

HccnenoBanue 3aBUCHMOCTH YTJIa TIPEIOMIICHHUS OT YIJIa MMaIeHUs] CBETOBOTO JTyda
Ha TPaHMIIE «BO3IYX—CTEKIION.

[Tosrydenne n300pa>keHUi ¢ TOMOIIIBIO COOMPAOIICH JIMH3HI.

Omnpenenenre HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.

OnBITHI 1O Pa3IOKEHUIO OEIOTO CBETa B CIIEKTP.

OnBITH 10 BOCHPUSTHIO I[BETA MPEAMETOB NPU UX HAOIIOACHUU Yepe3 IIBETOBBIC
(GUIBTPHL.

Pa3nen 12. KBanToBbIe sIBJIEHUSI

Onwitel Pesepdpopna u 1utaneraphas mojenb atoma. Mojens atoma bopa.
Hcnyckanue u norjouieHue ceera atomom. KBanTsl. JIMHEHYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Allbda-, 6eTa- 1 ramma-usnydenus. CTpoeHre aTOMHOTO Sipa.
Hyxknonnasa monens atromHoro siapa. M3oromnsl. PaguoaktuBHeie npespamienus. [lepron
MoJypacnajga aToMHbIX saep. JlelcTBHE paJMOAKTHBHBIX W3JIYYEHUHM HA JKUBBIC
OpraHU3MBbI. 3alIUTA OT PAAUOAKTUBHOTO U3ITyYEHUS.

S nepHble peakunu. 3aKOHBI COXPAHEHUS 3apSII0OBOTO U MaCCOBOTO YHCEN. JHEPTHS
CBSI3M aTOMHBIX sijiep. CBsI3b Macchl M SHEprum. Peakuuu cuHTE3a W JEJICHUS SAEP.
Ucrounuku sneprun ConHila u 3BE311. SnepHas sHEpreTuka. IKOJIOrH4ecKue mpooieMbl
AJIEPHON DHEPIETUKH.

Jlemoncmpayuu
CrexTpbl U3JIy4YeHHUs U MOTJIOLICHHUS.
CnekTpsl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Habnronenue tpexoB B kamepe Busbcona.
PaboTa cu€Turka HOHN3UPYIOITUX U3TyYEHUN.
Peructpanus u3nydeHus: IpUpOIHbIX MUHEPAJIOB U IPOIYKTOB.

JlabopamopHhvie pabomul u onvimol

Hab6nronenue CriTonHbIX U IMHEWYAThIX CIICKTPOB U3ITyYCHUS.

HccnenoBanne TPEKOB: M3MEPEHHE JHEPTHMH YACTHIIBI 110 TOPMO3HOMY MyTH
(no dotorpadusam).

W3mepenne pagnoakTHBHOTO (OHA.

IHoBTOpHTEJIHbHO-0000IAKOINIT MOAYJIb

[ToBTOpUTENBEHO-0000IIAIOIIUKA MOYJIb TpPEJHA3HAYEH ISl CUCTEMaTH3aluu U
000011IeHHs] TPEIMETHOTO COJAEpPkKAHUS W ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO
IpU U3yYEHUHU BCEro Kypca (U3MKH yriayOJEHHOTO YPOBHS, a TakKe Uil MOJATOTOBKHU
K OCHOBHOMY IOCYJJapCTBEHHOMY SK3aMeHYy 10 (hU3HKE.

B mpouecce n3yueHuss JAHHOTO MOAYJS PEATU3YIOTCS W MOJY4YaroT JajbHEHIIee
pazBuTHE YuyeOHbIE JEHCTBHUS, OOECIEeUMBAIOUIME JOCTH)KEHHE MPEAMETHBIX MU
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METamnpeMETHBIX PE3yJIbTaTOB O00yueHHus, (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMN
I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUI HAa OCHOBE NMPUMEHEHUS (PU3NUYECKUX
3HAaHUMU, UCCIIEOBATEIbCKUE JEHCTBUS (BBIIBUKEHUE TUIIOTE3, MOCTAHOBKA LIEIU U
IUIAHUPOBAHKE UCCIIEAOBAHUS, aHAIU3 JTAHHBIX U IMOJYyYEHUE BBIBOJIOB).

[IpennoururenbHON GOPMON OCBOEHUS MOAYJIS SABJISETCS MPAKTUKYM, IPOrpaMma
KOTOPOT'O BKJIFOYAET:

pelIeHre 3a/1a4, OTHOCALIMXCSA K Pa3IMYHbIM pasjielaM U TeMaM Kypca (U3UKH,
B TOM YHCJIE 33]1a4, HHTETPUPYIOLINX COJIEP)KAHUE Pa3HbIX Pa3/ieiiOB;

BBITIOJTHEHHE J1a0OpAaTOPHBIX pabOT M OMBITOB (BKJIIOYas pabOThl M OIBITHI
U3 IEepeyHell K pas3genaM Kypca) B YCIOBUSX CaMOCTOSITENBHOIO IUJIAHUPOBAHUS
NPOBEJCHUS HCCIEeIOBAaHUS, BHIOOpa W OOOCHOBAaHUS METOAA W3MEPEHHS BEIMYMH,
COOPKH 3KCIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 33JaHUil TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHMd 1O ECTECTBEHHO-HAyYHOW TpPaMOTHOCTH), B TOM 4YHUCIE 3aJaHUil
C MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ TPYNNOBBIMU WIM WHAUBUIYaJbHBIMU IPOEKTAMH, CBSI3aHHBIMU
C coJiepKaHueM Kypca (HU3UKH.

W3ydyeHne MOBTOPUTENBHO-0000IIAIOMIETO MOJYJs MOXKET 3aKaHYMBATbCS
IPOBEICHUEM JUArHOCTUYECKOM paboThl 3a Kypc (QU3UKU YIIIyOJIEHHOTO YpPOBHA,
BKJIFOYAIOLIEH 3aJaHds pa3HOro0 YPOBHS CIOKHOCTU. Pe3ynbTaThl BBINOJHEHUS
JMAarHOCTUYECKOM pabdoOThl MOTYT IOKa3blBaTh CTENEHb T'OTOBHOCTH OOyYarolIuXcs
K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHy IO (PHU3UKEe, a TaKKe CBHJIETEIbCTBOBATH
O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU 'PAMOTHOCTH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne (u3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIPaBJICHO
Ha JIOCTM)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MpPeIMETHBIX 00pa30BaTEeIbHBIX
pE3yJbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3yueHuss (pu3Mkm Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs
y oOyuJatomierocst 0yayT copMUpPOBaHBI CIICIYIOIINE JMYHOCTHBIC PE3yJIbTaThl B YACTH:

1) nIaTpHOTHYECKOTO BOCTTUTAHUSI:

IPOSIBJICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOU
(bu3NYeCcKoil HayKH;

[IEHHOCTHOE OTHOILIEHUE K JJOCTUKEHHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:
TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B OOCYXKICHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN (PU3UKY;
OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHITUIIOB B ICSTEILHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHMS
BOCIIPUSITUE ACTETUYECKUX KadeCcTB (DU3MYECKOM HayKu: €€ TrapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMSI:

OCO3HAHME IEHHOCTH (PU3MUECKON HAYKW KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOLICH KyJIbTYpHI;

OPUEHTAIMS B ICATEIIBHOCTU HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIbI;

pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, MHTEpEca K  HCCIEI0BATEIbCKON
JIEATEIIbHOCTH;

5) ¢popmMupoBaHus KYJIbTYPHI 310POBbSI 1 SMOIMOHAJILHOI0 0J1arOMOJIYyYHSs:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMpaBui 0E30MaCHOTO TMOBEJCHUSI HA TPAHCIIOPTE,
Ha JIOpOTax, C AJIECKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B IOMAIITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA PedIICKCHHU, MPU3HAHKE CBOETO MpaBa Ha OIMMUOKY U
TAKOTO )K€ MpaBa y APyroro 4ejaoBeKa;

6) TPy10BOT0 BOCIIMTAHUSI:

aKTUBHOE Y4YacTHE€ B pEIICHUU TMPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3aIii, Topojaa, Kpas) TEXHOJOTHYECKOWM W COIMAIbHON
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/e U (PU3NYECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TpodeccHil, CBsI3aHHbIX ¢ (PUBUKOI;
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7) 3K0JIOTHYeCKOr0 BOCIIMTAHHUS:

OpUEHTAIMs Ha NMPUMEHEHHE (PU3NUECKUX 3HAHWM JIS pelIeHUs 3ajad B 00JIacTH
OKpY’Karolen Cpe/ibl, IITaHUPOBAHHUS ITOCTYIIKOB 1 OIICHKHA UX BO3MOYHBIX MTOCIEACTBUN
JUISL OKPY>KaroIen Cpeibl;

OCO3HAHHME TJI00ATBLHOTO XapaKTepa IKOJIOTHUECKUX MPoOJIeM U IyTel UX PeIIeHNS,;

8) amanTanuyu K H3MEHSIIOIIUMCS YCJIOBUSM COIMAILHON M PUPOIHOI Cpebl:

NOTPEOHOCTh BO B3aMMOJICHCTBUU TPHU BHIMIOJHEHUH MCCIIECOBAHUN U MPOEKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JACSITEIbHOCTD;

noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, YMEHUH (HOPMYIHPOBATH HJIEH,
MOHSITUS, TUIIOTE3bI 0 (PU3HUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHHUE JE€PUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW B 00JacTu
busuky;

IUTAHUPOBAHHUE CBOETO DPA3BUTHS B MPUOOPETECHUHM HOBBIX (DM3MUECKUX 3HAHUM;

CTpPEMJICHHE aHaJU3UPOBATh W BBIABIATH B3aUMOCBSA3HM NPUPOIBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHNEM (PU3NYECKUX 3HAHU;

OILICHKA CBOMX JICHCTBUH C YUETOM BIMSHUS HAa OKPY>KAIOIIYIO CPEAY, BOZMOKHBIX
r7100aJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbpTaTe OCBOCHHS MpOrpaMMbl MO (U3HKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuaroiierocsi OyayT copMUpPOBAHBI METANpPEAMETHBIC PE3yJIbTATHI,
BKJTIOUAIOIIME TT03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC IEHCTBUS, KOMMYHUKATUBHBIC
YHUBEpCaIbHbIC YUEOHBIC IEHCTBHUSI, pETYJIATUBHBIC YHUBEPCATbHBIC yUeOHBIC ICHUCTBUSI.

Ilo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jiorn4yeckue 1ecTBUA:

BBISIBJISITH M XapakTepU30BaTh CYIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUN),
KJIacCU(PHUIIMPOBATD UX;

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBaeMbIX (aKTax, JTaHHBIX
Y HAOJIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBS3H MPU U3YYCHUH (DU3NUECKUX SIBJICHUUN U
MPOIIECCOB, JENaTh BBIBOJBI C HWCIOJIB30BAHUEM JIETyKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEJINYNH;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO perieHus y4ueOHoW (U3MYECKON 3amauu
(cpaBHEHUE HECKOJIBKUX BAPUAHTOB PELLIEHUS, BBIOOp HanboJee MOAXOASIIEro ¢ y4ETOM
CaMOCTOSTEILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarTeLCKHE NeHCTBHUA.
WCIIONB30BaTh BOMPOCHl Kak MCCJIEAOBATEIbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOAUTh MO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY ONBIT, HECIOKHbBIN
(bU3UYECKUl SKCIIEPUMEHT, HEOO0JIBIIIOE UCClIe0BaHNE (PU3UUYECKOTO SBJICHNUS,
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OIICHUBATh HAa MPUMEHUMOCTH U IOCTOBEPHOCTh HH(POPMAIIUIO, TIOTYICHHYIO B X0J1€
UCCJIEIOBAHUS WITM DKCIIEPUMEHTA;

CaMOCTOSITEIBHO  (pOpMYyJTUpPOBaTh OOOOIICHHWS ¥ BBIBOJALI 1O pe3yJibTaTamMm
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3MPOBATh BO3MOXKHOE JabHEMWIIee pa3BUTHE (PU3UUYECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MIPENOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHIX U KOHTEKCTAX.

Pabora ¢ undopmanueii:

OPUMEHATh Pa3jINyHble METO/bl, MHCTPYMEHTBI U 3aIPOCHI NIPU MOUCKE U OTOOpE
MHGOpPMaIlMU WIK JAHHBIX C YUYETOM IPENI0KEHHONW yueOHO! (pU3NUECcKOoil 3a1auu;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH W  UHTEPIPETHPOBATH  HHPOPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

OLICHMBATh HAJEKHOCTh MH(OPMALIUU 10 KPUTEPUSIM, MPEIJIOKEHHBIM yUUTEIEM
WU CPOPMYIHPOBAHHBIM CAMOCTOSATEINBHO;

CaMOCTOSTENIbHO BBIOMpPATh ONTUMAJIBbHYIO (POpMY MpeCTaBIeHUs UH(GOPMAIUHU U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIIOKHBIMM CXEMaMH, JAuarpaMMaMy, HWHOHN
rpaduKoil ¥ UX KOMOUHAIUSIMHU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIE TeHCTBUS:

B X0Ji€ 0OCYXXJIEHUsI Yy4eOHOTrO Marepuala, pe3ysbTaToB JIa0OpaTOPHBIX padOT U
MPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMbI U BBICKA3hIBATh UJICH,
HaIleJICHHBIC Ha PeIlICHUE 33/1a4U U MOJIepKaHne OJ1aroXenaTeIbHOCTH OOIICHNUS;

COTIOCTABJIATh CBOM CYXACHUA C CYXXICHHUSIMH JAPYTUX YYAaCTHUKOB JHAJIOTA,
OOHapy>KHUBaTh PA3JIMUUE U CXOJCTBO MO3UITHUI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

nyOJMYHO TPEACTaBIATh PE3YNbTAThl  BBIMOJHEHHOTO (PU3WYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYaTbHON pabOThHI
IPU pELIEHUU KOHKPETHON (pU3HUECKOU MPoOIEMBI;

NPUHUMATh 1€ COBMECTHOW NIEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBUS MO €€
JTOCTHKEHHIO: PaCIpeiesiTh PO, 0OCYX AAaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JTFO/ICH;

BBITIOJTHATH CBOIO YacTh palbOThI, JOCTUTAsl KAUeCTBEHHOTO Pe3yJNibTaTa 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHU KOMAH]IbI;

OIICHMBAaTh KauyeCTBO CBOEr0 BKIaJa B OOMMUHA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOATENEHO C(OPMYITHPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBHUSI.

PeryasiTuBHbIe YHHMBEpPCAJIbHbIE Y4eOHbIEe HeliCTBUA
Camoopranm3amnus:

BBISIBJISAITH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOIINX
TUTST petieHust (GU3NIECKUX 3HAHUM;
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OpUEHTHUPOBATHCS B Pa3IUYHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHAUBUAYAJIbHOE,
MPUHATUE PEILICHUS B TPYIINE, IPUHATHE PELICHUN TPYIION );

CaMOCTOSTENIbHO COCTaBIIATh aJTOPUTM pPELICHUs (PU3NYECKON 3aJauu WX IUIaH
UCCIICIOBAaHMUSI C Y4YETOM HMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapUaHThl PEIICHUIT;

7ieNiaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBI HHTEJIJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAIlH U MpeJjiaraTh MiaH €€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) PE3yJIbTaTOB JEATECIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B [EATEIBHOCTh (B TOM UYHCIE€ B XOJ BBINOJHECHHS
(GbU3MYECKOro WCCIEAOBaHUSA WJIA TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB,
U3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM.

CTaBUTh ce0s1 Ha MECTO APYroro 4ejoBeKa B XOAE CIOpa WU AUCKYCCUHU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro.

NpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU pelieHuH (HU3UUYECKUX 3a]ad  WId
B YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBo JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoH1y o0yuenus B 7 KJjiacce npeaIMETHbIE PE3yJIbTAThl HA YIITyOJIEHHOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TMOHATUA: (PU3MYECKHE M XUMHUYECKUE SIBJICHUS, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJIEIb, TUIOTE3a, €IWHULBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BellecTBa (TBEpIOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
NBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJMHEHHOE),  TPaeKTOpus,
paBHOACHCTByIOIas cui, Aedopmanms (ymnpyras, TIUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

yBEPEHHO pazinyaTh sBieHus (nuddy3us, TemIoBoe ABUKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE JIBM)KEHUE, HEPABHOMEPHOE JIBM)KCHHE, UHEPLIMS, B3aUMOJICUCTBUE TE,
paBHOBecHE TBEPABIX TeNl C 3aKpeIUIEHHOW OCBhIO BpalleHMs, Iepeaada JdaBJICHUs
TBEPIABIMHU TEIAMH, KUJAKOCTIMU M Ta3aMHu, aTtMoc(epHOe NaBlieHWe; TUIaBaHUE Ted,
NpEeBpAIllCHUs] MEXaHUYECKOM HIHEPruu) MO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacno3HaBaTh NPOSABICHUE U3YUEHHBIX (PU3NYECKUX SIBJICHHUI B OKPYKAIOILIEM MUPE
(B TOM uncne QU3MYECKHe SBICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3TUYHBIMU
CKOPOCTSIMHU B )KMBOW M HEKMBOW MPUPOJIE, IEUCTBUE CUII TSIKECTH, TPEHUS, YIIPYTOCTH
B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOT0 JaBJICHUS Ha dKUBOM OpPTraHu3M, IJIaBaHUE
pbIO, pbluard B TeJE 4YeNOBeKa), MPH 3TOM NEPEeBOAUTH MNPAKTUUYECKYIO 3a/ady
B y4€OHYI0, BBIACNIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SIBICHHUIA;
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OMHUCHIBATh HM3yYEHHBIE CBOWCTBA TeA M (PUIUYECKUE SBICHUS, HCIONb3YS
¢uznueckue BeIMUMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpeMs, IyTh, CPEIHsA
CKOpPOCTb, CHJIa YIIPYT'OCTH, CHJa TSKECTH, BEC TEJla, CUJIa TPEHMUSI, JaBJIEHUE TBEPAOTO
Tena, JaBJIEHHWE CTOJ0a KHUIKOCTH, BBITAJIKUBAIOLIAs CHUJa, MEXaHUYecKas pabora,
MOILHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOI(DPUIMEHT TMOJE3HOro JAECUCTBUA
MEXaHU3MOB, KMHETUYECKAs] U MOTECHLHAJbHAs SHEPrus), NpU OMHCAHHM IPABUIBHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTIOIB3yEMbIX BETMYMH, UX 0003HAYEHUS U €IUHUIIBI
(¢u3NYECKUX BEIWYMH, HAXOAWUTHb (HOPMYJIbI, CBSI3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMH BEJIHMYMHAMH, CTPOUTH TIpaUKH H3YYCHHBIX 3aBHCHMOCTEH
(u3NYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IPOLECCHI, MCIOJB3YS
IpaBUia CIOKEHUs Cuil (BIOJb OJHOW mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3axoH
Apxumena, mpaBUJIo paBHOBECHS pblyara (0J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKON SHEpPIruu, IpPU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH NPOCThIE (PU3HUUECKUE MOJEIN PEATTLHBIX O0BEKTOB, POLIECCOB U SIBJICHUH,
BBIJIEJISITH TIPU 3TOM CYILIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, IPOLIECCOB,
SBJICHUM, TPUMEHATh (PU3UUECKUE MOJEIN I OObsICHEHUS (PU3UUECKUX MPOIIECCOB U
pelieHus yueOHbIX 3a/1a4;

OOBACHATh (PU3UUECKHE SBICHHS, NPOLECChl M CBOICTBA TEJl, B TOM YHUCIE
B KOHTEKCTE€ CHUTyallMid MpPaKkTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHbIE 33/1a4H, B TOM YHCJIEe TPEOYIOLIUE YUCICHHOTO OIICHUBAHUS XapaKTEPHBIX
3HAYEHUN (PU3MYECKHUX BEJIMYMH, IPU 3TOM BBIOUPATH aJI€KBATHYIO (PU3HUECKYIO MOJEIIb,
BBISIBIIAITh TPUYMHHO-CIIEJCTBEHHBIE CBSI3M M BBICTPAMBATh JIOTUYECKYIO IIEMIOUYKY
pacCykJIeHUi C OMOpOW Ha M3y4YCHHBbIC CBOMCTBAa (DU3UYECKUX SIBICHHM, (pu3ndyeckue
3aKOHbI, 3aKOHOMEPHOCTH M MOJIEJH;

pemaTh pacu€THbIe 3a/1auu (B 2—3 ICUCTBUS) MO U3y4aEeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAs aIeKBATHYIO (DU3UYECKYIO MOJEINb, C MCIOJIb30BAHUEM 3aKOHOB U (hopmyl,
CBSA3BIBAIOIIMX (DU3MUYECKHE BETUYMHBI, 3aMMCHIBATh KPATKOE YCIOBUE M PA3BEPHYTOE
pellieHue 3a/1a4u, BBISBISATh HEJOCTAIOLIUE WM W30bITOYHBIE JaHHBIE, OOOCHOBBIBATh
BBIOOp MeToAa peIleHMs 3aJlayd, HUCIOJIb30BaTh CIPABOYHbBIC JIaHHbBIE, MPOBOJIUTH
MaTeMaTHuecKue mpeoOpa3oBaHUs W pacy€Thl, OLIEHUBATh PEATUCTHUUYHOCTD
MOJlyYEHHOTO0 3HAueHUs (PU3NYECKOM BEJIMYMHBI U  OMNPEAeNsATh Pa3MEPHOCTb
(bu3MYECKOI BEJIMYMHBI, TOTYYEHHOU MpU PEeIICHUH 3a/1a4K;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (PUIUUECKUX
METO/IOB, U MPeJIaraTb OPUEHTUPOBOYHBIN CIIOCOO PEIICHMS], B ONMMCAHUHU UCCIIEIOBaAHUS
pacno3HaBaTh  IMPOBEPSEMOE  NPEANONOKEHUE  (TMIOTE3y), HWHTEPHPETHPOBATH
NOJIyYEHHBI PE3yNbTaT;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKHUX SBICHUN WM (DU3NUECKUX
cBOMCTB Ten (auddy3usi, TEIIOBOE pacIIMPEHHUE Ia30B, SABJICHUE UHEPLUU, U3MEHEHHE
CKOpPOCTH IpU B3aUMOACWCTBUM TeJ, Iepejrada AaBJICHUS >KUIKOCTBIO U Ta3oM,
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IpOsIBIICHUE ACUCTBUS aTMOC(EpPHOro AaBlEHUs, ICHCTBHE MPOCTHIX MEXAHHU3MOB):
bopMyIUpOBaTh MPEINONIOKEHUE (TUTOTE3Y) O BO3MOXKHBIX Pe3yJibTaTax HaOMIOACHUH,
CaMOCTOATENILHO COOMpPAaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa oO0OpyAOBaHUS U
(bopMyIUpPOBATH BHIBO/IHI,

IPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUsT (U3HUECKUX BEIMYUH (PACCTOSIHUE,
IPOMEXYTOK BpEMEHH, Macca Tena, O0bEM Tena, CHila, TeMIeparypa, IIOTHOCTb
KUJAKOCTHU U TBEPAOrO Tela, CHJIA TPEHUS CKOJBXKCHHs, JaBJIEHHE BO3/yXa,
BBITAJIKMBAIOIIAS CUJIa, ACHCTBYIOIAs Ha OTPYKEHHOE B )KUIAKOCTH TEJNO, KOIPHUIIUEHT
MOJIE3HOTO JICHCTBUSI TPOCTHIX MEXAaHHW3MOB) C HCIOJB30BAaHWEM AaHAJIOTOBBIX U
UppoBEIX MTPHOOPOB, OOOCHOBBIBATH BBIOOP MeETOJIa HU3MEPEHUs, (UKCHPOBATH
MoKa3aHusi MPUOOPOB, HAXOIUTh 3HAYCHHE H3MEPSIEeMON BEITUYHMHBI C TMOMOIIBIO
YCPEIHEHHSI PE3yIbTaTOB CEPUU M3MEPEHUI U OLIEHWBATh MOTPEITHOCTD U3MEPEHUIA;

IPOBOJNUTH HECJIOXKHBIE OKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUSA 3aBUCHUMOCTEN
bu3NYECKUX BEIMYHMH (3aBUCIMOCTHU ITyTH PAaBHOMEPHO JIBUKYIIETOCS Tela OT BPEMEHHU
JBUKEHMSI TEJa, CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJILHOTO JaBJICHUs, KaueCcTBa
00paOOTKM TOBEPXHOCTEH TE€l M HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAIH
CONPUKOCHOBEHUS TE€J, CHJBI YINPYTOCTH OT Y/UIMHEHUS TPY>KUHBI, BBITATKUBAIOIICH
CWIbl OT 00bEMa MOrpyKEHHOM YacTW Teda M OT IUIOTHOCTH IKHJIKOCTH, €&
HE3aBHCHUMOCTH OT IJIOTHOCTH T€JIa, OT ITyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEIO0, YCIOBHMA
IUIAaBaHMS TEJ, YCJIOBMM paBHOBECHS pbluara U OJIOKOB): COBMECTHO C YYHUTEIEM
(dopMynMpoBaTh 3aJady M TUIOTE3Y HCCIEAOBAHUSA, CAMOCTOSITENIBHO IJIAHUPOBATh
UCCIIEIOBAaHUE,  CAMOCTOSITEIbHO  cOoOMpaTh  AKCIIEPUMEHTAIBHYI0  YCTaHOBKY
C MCTIOJIb30BAaHUEM HHCTPYKIIMH, PEACTABIATh MOJyYEHHbIE 3aBUCUMOCTU (PU3UUECKHUX
BEJMYMH B BUAEC Ta0nuil W TpaduKOB, OIEHWBATH MOTPEIIHOCTH, AENaTh BHIBOJBI
0 pe3yJIbTaTaM HCCIeI0BaHNUS;

coOJI0/1aTh MpaBUiIa TEXHUKKA 0€30MacHOro Tpynaa mpu padore ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIMIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOUIAIOIINECS COCYAbl, OapOMETp, phluar, MOJBUKHBIA U
HETIOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS H3YYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOW Ha WX OMHCAaHUA (B TOM 4YHCIE:
MOJIIIIUITHAKY, YCTPOMCTBO BOJOMPOBOA, TUAPABINYSCKUIN Mpecc, cu(oH, MaHOMETP,
BBICOTOMED, MOPLIHEBOM HACOC, APEOMETP), UCTIONB3YsI 3HAHUSI O CBOMCTBAX (PU3UUECKUX
SBJICHUI 1 HEOOX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HM3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPHOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPHU PEIICHUN
y4eOHO-TTPaKTHUECKHX 3a7ad;

OPUBOJAUTH MpPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUSl (PU3MYECKUX 3HAHUM B TOBCEAHEBHOW >KM3HU IJIsi OOECIEeYeHHMs
O0e3omacHOCTH TMpU OOpallleHUud ¢ NpudoOpaMu M TEXHUYECKUMHU YCTPONCTBAMU,
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COXPaHEHUS 37I0POBbsI U COOIIOCHHSI HOPM SKOJOTHYECKOT0 MOBEJCHHS B OKPY KaoIeH
cpexne;

OCYIIECTBIISAITh OTOOP HMCTOYHMKOB HWH(GOpMalUu (HU3HMUECKOTO COACpKaAHUS
B lHTEpHETE, CaMOCTOSATENHFHO (POPMYITUPYSI IIOUCKOBBIN 3aIPOC, HA OCHOBE UMEIOIIHUXCS
3HAaHUU U MMyTEM CPABHEHMSI Pa3JIMUHBIX UCTOYHUKOB BBIIEIATH HH(OPMALIMIO, KOTOpas
ABJIETCS IPOTUBOPEUYNBON MIIM MOKET OBITh HEJOCTOBEPHOM;

WCIIONIb30BaTh MPU  BBINOJHEHWH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJISIPHYIO
JAUTEepaTypy (U3MUECKOrO COIEpKaHUs, CIPaBOYHBIE MaTepuaibl, PECypChl CETH
WHTepHeT, BiIageTe NOpUEMaMH KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIlMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
2—-3 WUCTOYHUKOB HH(pOpMaLUU (PU3MUECKOTO COIEPKAHUSA, B TOM UHUCIE IMyOJINYHO
JieN1aTh KpaTKHE COOOILIEHUS O pe3yJibTaTaX MPOEKTOB WM Y4EOHBIX HCCIEIOBaHUM,
IPU 3TOM I'PAMOTHO HCMOJIb30BATh M3YUYEHHBIM MOHATUIHBIN anmapaTr Kypca (pU3HKH,
COIPOBOK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IIPY BBIOJIHEHUH YUYE€OHBIX IPOEKTOB U UCCIIEIOBAHUI paCIpEaesITh 00I3aHHOCTU
B IPYyMIIE€ B COOTBETCTBUU C IIOCTABJICHHBIMU 33J]a4aMHU, CJIEAUTH 3a BHIITOJIHEHUEM I1JIaHa
NCHCTBUM, a/lleKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIaJ B JCSATEIBHOCTh TIPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE, YUUTHIBASI MHEHUE OKPY KAIOIIHX.

K xonIty oOydeHus B 8 kijacce mpeaMeTHbIC Pe3yJIbTaThl HA YTIITyOJIEHHOM yPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:

HCITOJTH30BaTh MOHATHS (Macca U pa3Mepbl MOJICKYJI, TETIOBOE IBMKCHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHHSI BEIIECTBA, KPHUCTANTMYECKHE U amMop(dHbIe Tena,
HACBHIIICHHBIH W HEHACHIIMICHHBIA Tap, CIOCOOBl WM3MEHEHUS BHYTPEHHEH JHEpPTHH,
AJIEMEHTAPHBIN DJIEKTPUUYECKUM 3apsiji, TPOBOJHUKH, TOJYIPOBOIHUKH, TUIICKTPHUKH,
WUCTOYHHUKH ITOCTOSTHHOTO TOKA, JJICKTPHYECKOE M MArHUTHOE TIOJIS, ONTHYECKAs CHCTEMA)
Y CUMBOJIMYECKHUH S3bIK (PU3UKY MPU PEIICHUH YICOHBIX U MPAKTHYECKHUX 3a]1a4;

YBEPEHHO pa3inyaTh SBJICHUS (TEIJIOBOE paclIupeHue (CKaTue), TEeIUIoBOe
paBHOBecHEe, TIOBEPXHOCTHOE HATSHKCHHWE, CMayuBaHWC, KaMWUISPHBIC SBIICHUS,
UCTIapeHUe, KOHJICHCAIMs, IUIABJICHUE, KPHUCTAIU3ANNS, KHIICHHE, CIIOCOObI
Terionepeaayn  (TErIONPOBOIHOCTh, KOHBEKIIUS, W3Iy4YEHUE), TEIJIOBBIE MOTEPH,
AIIEKTPHU3ALIUSA TEJl, B3aUMOACHCTBHE 3aPSI0B, ACHCTBHSI DIEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, JCHCTBHE MArHUTHOTO TOJS Ha MPOBOJIHHK
C TOKOM) II0 OIIMCAHWI0O UX XapaKTCPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacno3HaBaTh MPOSBICHUE N3YUCHHBIX (PU3NUYECKUX SIBJICHUIN B OKPYIKAIOIIEM MUPE
(B TOM gmCIIe PU3HYECKHE IBJICHUS B IPUPOJIC: TOBEPXHOCTHBIC M KAMMIIISIPHBIC SIBJICHUS
B IIPUPOJIe, KPUCTAJUIBI B Ipupo/ie, n3nyuenne CoHila, 3aMmep3aHue BoJJ0EMOB, MOPCKHE
Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, MHEsI, CHeTa, dJICKTPUYECKUE SBIICHUS B aTMOcdepe,
AIIEKTPUYECTBO JKMBBIX OPTaHMW3MOB, MarHUTHOE TOJe 3eMid, Apeid MoIcoB, Poib
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MarHUTHOTO TOJIA JJI JKU3HU Ha 3eMJjie, NOJIIPHOE CUSHHUE), IPU 3TOM NEPEBOJUTH
IPAKTUYECKYIO 3a/ady B Y4€OHYIO, BBIIEJATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
buznyecKuX SBICHUH;

ONUCHIBATh HU3YyYEHHBIE CBOMCTBA Tel MU (U3MUYECKUE SBICHUS, HUCIOIB3YS
dusznyeckue BETUYMHBI (TeMIiepaTypa, BHYTPEHHsSI SHEPrHs, KOJIUYECTBO TEILIOTHI,
paboTta ra3a, yjAelbHas TEIUIOEMKOCTh BEIIECTBA, yJEIbHAas TEIUIOTA IIJIABJICHHUS,
yAenbHas TeIUloTa MapooOpa3oBaHUs, yledbHas TEIUIOTa CropaHus TOIUIMBA,
KOA((UIUEHT IMOJIE3HOIO AEMCTBUS TEIUIOBOM MAILMHBI, OTHOCUTEIbHAS BIIA’KHOCTb
BO3/lyXd, DJJEKTPUYECKUN 3apsj, CHJAa TOKAa, JJIEKTPUYECKOE HANPsKECHHUE,
CONPOTHUBJIEHUE MPOBOAHUKA, DJ[C B IENH NOCTOSHHOTO TOKA, AIEKTPUUECKOE YACIbHOE
COIIPOTHBIICHUE BELIECTBA, pad0Ta U MOUIHOCTh JEKTPUUECKOTIO TOKA), P ONUCAHUU
MPaBUIBHO TPAKTOBATH (PU3HUUECKUI CMBICI UCIIOIb3YEMBIX BETUYHH, UX 0003HAUYECHUS U
eAVHUIBI  (U3UYECKUX BEIWYMH, HaXOAUTh (QOpPMYJbI, CBS3BIBAIOIIME JAHHYIO
(¢u3NYECKyl0 BEIUMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTh TIpadUKM H3YYEHHBIX
3aBUCUMOCTEUN (PU3NYECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHMSI U IPOLIECCHI, UCIOJB3YS
OCHOBHBIE€ TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpHH CTPOCHHS BEIIECTBA,
YpaBHEHUE TEIJIOBOro OanaHca, 3aKOH COXPAHEHHS 3JIEKTPUYECKOro 3apsnia, 3aKOH
Kynona, mpuHIuUI Cynepro3niuy 3J1€KTPUIECKUX IT0JIeH, 3akoH OMa Ji1s yJacTKa LEeTH,
npaBuia Kupxroda, 3akon Oma s monHoW uenu, 3akoH J[xoyinsa-JleHua, 3akoH
COXpPaHEHUSl SHEPTUH, NIPU ITOM pa3jinyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €ro
MaTE€MaTU4YECKOE BbIPAKEHHUE;

CTPOUTH MPOCThIE (PU3NUECKUE MOEIN PEATTbHBIX O0BEKTOB, MPOLIECCOB U SIBJICHUH,
BBIJIEJISITH TIPU 3TOM CYILIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, IPOLIECCOB,
SBJICHUM, TPUMEHATh (PU3UUYECKHE MOJCIU sl OObsICHEHUS (PU3UUECKUX MPOIIECCOB U
pelieHns yueOHbIX 3a/1a4,

OOBSACHATh (PU3HUECKUE SBJICHUS, NMPOLECChl U CBOWCTBA TN, B TOM 4YHCIE U
B KOHTEKCTE€ CHUTyallMid MpaKkTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHbIE 331a4H, B TOM YHCJIEe TPEOYIOLIUE YUCICHHOTO OIICHUBAHUS XapaKTEPHBIX
3HAYEHUN (PU3MYECKHUX BEJIMYMH, IPU 3TOM BBIOUPATH aJI€KBATHYIO (PU3HUECKYIO MOJEIIb,
BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M BBICTPAMBATh JIOTUYECKYIO IIEMOYKY
pacCyXJIeHUi C OMOpOW Ha M3YYCHHBIC CBOMCTBAa (DU3UYECKUX SIBICHHM, (Pu3ndeckue
3aKOHbBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelIaTh pacu€THbIE 3a7auu (C onopoi Ha 2—3 ypaBHEHHsI) IO U3y4aeMbIM
TeMaM Kypca (U3UKH, BbIOHMpas aaeKBaTHYIO (PU3UUECKYIO MOJIEb, C UCIIOJIb30BAHUEM
3aKOHOB W (pOpMyJI, CBA3BIBAIOIIMX (U3UUYECKUE BEIMYMHBI, 3alUCBhIBaTh KpPAaTKOE
yCIIOBUE U pa3BEPHYTOE pEIICHUE 3a/layM, BBISBIATH HEIOCTAIOIINE WM U30BITOYHBIC
JTaHHBbIE, 0OOCHOBBIBATH BBHIOOP METO/A PEIICHUS 3aJadyM, MCIOJIb30BaTh CIPABOYHBIC
JaHHbIC, MPUMEHSTh METOJbl aHajJu3a pa3MepHOCTEH, HUCMHOJIb30BaTh TIpaduueckue
METOJIbl pEIICHUs 3ajJad, MPOBOJUTH MaTeMaTH4ecKue MnpeoOpa3oBaHUsI M PacUEThI,
OLICHUBATh PEAJUCTHUYHOCTh IOJYYEHHOTO 3HAU€HUs (U3NYECKON  BEIMYMHBI
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U ONpEeNensaTh Pa3MEPHOCTh (PU3NYECKOW BEITWUYWHBI, TMOJYYCHHOW TMPHU PEIICHUU
3a]1a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TP MOMOIIHM (BU3HUECKHUX
METOJIOB, M TIPEJIIaraTh OPUEHTUPOBOYHBIN CITIOCOO PEIICHMS, B OMMUCAHNUN UCCIICOBAHUS
pacno3HaBaTh  MpPOBEpsSEMOE  MPEAnojokeHue (TUnoTesy), HHTEPHPETUPOBATH
MOJTyYCHHBIA PE3YNIbTAT;

MTPOBOIUTH OTIBITHI IO HAOTIOACHHUIO (PH3UICCKUX SIBICHUN WA (PU3NICCKUX CBOMCTB
Ten (KanmwUIsipHBIE SIBIICHMS, 3aBUCUMOCTH [IaBJICHHS BO3llyXa OT €ro o0béma u
TEeMITepaTypbl, CKOPOCTH TIPOIECCa OCThIBaHMsI (HarpeBaHUsl) NP U3ITYYCHUH OT I[BETA
U3JTyJarorieH (TOTIIoMAroIIel) TOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJIBI OT TEMITEPATYPHI
KUIKOCTH M TUIoOmAAM €€ TIOBEPXHOCTH, OJJIEKTpHU3alus Tel W B3aUMOJICHCTBUE
IEKTPUYECKUX 3apsI0B, B3aWUMOJCHCTBHE TIOCTOSHHBIX MAarHWTOB, BHU3yaTH3aIlvs
MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, JEHCTBUSI MAaTHUTHOTO MOJISl HA MPOBOJIHUK
C TOKOM, CBOMCTBA 3JICKTPOMArHuTa, CBOMCTBA AJIEKTPOJIBUTaTENsl TIOCTOSHHOTO TOKA):
(bOopMyIUPOBATH MTPOBEPSIEMOE TIPEAMIOIOKEHNE (TUTIOTE3Y) O BOBMOKHBIX PE3yJIbTaTax
HAOJIOICHUM, CaMOCTOSITENIBHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
000pyI0BaHUS, OITUCHIBATE XO/T OMBITa M (DOPMYJIUPOBATH BEIBOIBL,

IIPOBOJUTH MPSIMBbIE U KOCBEHHBIC U3MEPEHUS PU3UUECKUX BETUUHH (TeMIlepaTypa,
OTHOCHUTEJIbHAS BIAKHOCTh BO3/yXa, CHJIa TOKA, HAMPSHKEHUE, YACNbHAS TEIII0EMKOCTD
BEIIIECTBA, CONMPOTHUBICHUE MPOBOJHUKA, pad0Ta WU MOIIHOCTh JJIEKTPUUYECKOTO TOKA)
C UCIOJIb30BAaHUEM aHAJIOTOBBIX U MU(PPOBBIX TPHUOOPOB, 0OOCHOBBIBATH BHIOOP METO/A
U3MepeHusi, (UKCHPOBATh ITOKAa3aHUS MPUOOPOB, HAXOIUTH 3HAYCHHE H3MEPSEMOM
BEJIMYMHBI C TIOMOIIBIO YCPEIHECHHS PEe3yIbTaTOB CEpUH W3MEPCHUN W OIICHWBATh
IIOrPEIHOCTD U3MEPEHNUN;

MPOBOJIUTH  DKCIIEPUMEHTAJIBHBIC HCCIEAOBAHUS 3aBUCHUMOCTEH (pu3MUYecKux
BENTMYMH (3aBUCUMOCTH JIaBJIEHHWS BO3[yXa OT ero oObéMa W HarpeBaHus WIH
OXJIQKJICHUS, WCCIICIOBAaHUE SIBJICHUSI TETUIOOOMEHA TPHW CMEIIMBAHWUW XOJIOAHOW H
ropsideii BOJIBI, 3aBUCUMOCTHh COTIPOTHBIICHUS TPOBOJHUKA OT €T0 JJIUHBI, TUIOMIAIH
MOTIEPEYHOTO CEUCHUSI U YACIBHOTO CONPOTUBIICHHUS BEIIECTBA IMTPOBOJIHUKA, CUITBI TOKA,
MPOTEKAIOIETO Yepe3 MPOBOJAHUK, OT HAMPSIKCHHWS Ha TMPOBOJHHKE, HCCIEAOBAHHEC
MOCJICIOBATEILHOTO ¥ TMApaJUIEIbHOTO COCIWHEHUN TMPOBOJHUKOB): COBMECTHO
c yuurteneM (GopMyIHpOBaTH 3aJady W THUIIOTE3y HCCIEAOBAHMS, CaMOCTOATEIHLHO
IUTAHUPOBATh ~ WCCIICJIOBAHWE, CAMOCTOATEIBHO COOMPAaTh  IKCIEPUMEHTATBHYIO
YCTAaHOBKY C MCTOJIh30BAHUEM WHCTPYKIIMH, TPEICTABIATH MOJYyUYECHHbBIE 3aBUCUMOCTH
(GU3MYECKUX BEIMYMH B BHUJC TaONHI U TpaHUKOB, OIEHUBATH MOTPEITHOCTH, ACNIATh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICTOBAHMUS;

cobmoaaTe TMpaBwia 0Oe30macHOro TpyAa mpu  padore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepPHU30BaTh TPHHIIUIBLI JEHCTBUS HW3YYCHHBIX IPUOOPOB, TEXHHUUYECKHX
YCTPONCTB M TEXHOJIOTMYECKUX IPOIIECCOB C OMOPOH HAa WX OMUCaHUSA (B TOM YHCIIE:
CHUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpPMETp, BOJBTMETD,
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CUETUYHK AJIEKTPUUYECKON SHEPTUH, IJIEKTPOOCBETUTENbHbBIE MPUOOPHI, HarpeBaTeIbHbIC
AJIEKTPONPUOOpPH! (IPUMEPHI), IPEJOXPAHUTENN U UX NPUMEHEHUE B OBITY U TEXHHKE,
IIPUMEHEHUE  TOCTOSHHBIX  MAarHuTOB,  JJIEKTPOMAarHUTOB,  JJIEKTPOABUIATEIb
INOCTOSIHHOI'O TOKA), HCIOJb3ys 3HAHMS O CBOMCTBaX (PU3MYECKUX SIBICHMIA,
Heo0XouMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENBHBIE MPHOOPHI
110 CXEMaM U CXEMaTUYHBbIM PUCYHKaM (’KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpPaHUsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LIETIEH C IOCIEI0BATEIbHBIM U MApPaUICIbHBIM COEAUHEHUEM
3JIEMEHTOB, pa3juyas yCIOBHbIE OOO3HAYEHUS D3JIEMEHTOB JJIEKTPUUYECKUX LIETEeH,
UCITIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH WM3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX NPUOOPOB M TEXHOJIOTMYECKHX NPOLECCOB MPU PEIIEHUU Y4YeOHO-
IIPaKTUYECKUX 33]1a4;

MPUBOANTH MPUMEPHl (HAXOAUTh HH(POPMALMIO O MPHUMEPax) MIPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B IOBCEIHEBHOM XKHU3HU Uil OOEceueHus
0e30MacHOCTH MpH OOpalleHHH C NOpudopaMu M TEXHUUYECKHMHU YCTPOWCTBaMH,
COXpaHEHUS 3710POBBS M COOJIIOICHUSI HOPM KOJIOTUYECKOTO MTOBEICHUS B OKPY KAIOIIEH
cpeze;

OCYLIECTBJIATh MOUCK HH(OpManuu Quznyeckoro coxaepxkanHusi B HHTepHere,
CaMOCTOSITENILHO (HOPMYJIHMPYsI MMOMCKOBBIN 3alpOC, HA OCHOBE MMEIOLUXCA 3HAHUHN U
CPaBHEHHUS JOMOJHUTEIbHBIX UCTOYHUKOB BBIACIATh MH(POPMALIMIO, KOTOPAsl SIBISIETCS
MPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIOJb30BaTh IPU  BBIIOJHEHUM YYE€OHBIX 3aJaHUN  HAYYHO-TOMYJISIPHYIO
JIUTEPATYpy (U3UYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepuaibl, PECYpPChl CETH
WuTtepHer, BiageTs nOpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIU U3 0JHOM 3HAKOBON CHCTEMBI B IPYTYIO;

Co37]aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPAaTKHE YCTHbIE COOOIIEHMs, 00001mas

UHGOPMAIIMI0O U3 HECKOJbKHUX HCTOYHUKOB (PU3NYECKOTO COJEP)KAaHUS, B TOM YHCIIE
nyOJMYHO  TPENCTaBISATh  pPE3yJbTaTbl  MPOEKTHOM WM  HCCIEA0BATEIbCKOU
NEeSATEIbHOCTH, MPU 3TOM IPAaMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATUWHBIN anmapar
Kypca (pU3UKHU, COMPOBOXK/IATh BBICTYIUICHUE TIPE3CHTALIUEH;
IpU BBINIOJIHEHUH YYEOHBIX MPOEKTOB M HUCCIEAOBAHMM (DU3UUYECKUX IMPOILIECCOB
pacnpenenath 00s3aHHOCTU B IpyIIE B COOTBETCTBUHU C IMOCTaBICHHBIMU 3a/ladaMH,
CIIEIUTHh 3a BBINOJHEHUEM I[UIaHA JEUCTBUI W KOPPEKTHPOBATh €ro, aJaeKBaTHO
OLICHMBaTh  COOCTBEHHBIM BKJaJ B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBAThH
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3petiaTb KOH(DIUKTHI.

K xoHiry o0yuenus B 9 kjacce npeaMeTHbIE pe3ybTaThl Ha YITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh MOHATHS (CUCTEMa OTCU€Ta, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JIBUKEHHUS, HEBECOMOCTb U MEPErpy3KH, LIEHTP THKECTH, MEXAHUYECKUE BOJIHBI, 3BYK,
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uHGpa3ByK W YIbTPa3ByK, AJIIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE H3IyuYeHUE,
IKaja 3JIeKTPOMArHUTHBIX BOJIH, ICTOYHUKH CBETA, OJM30PYKOCTh U AAIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUSA U TOIJIONIeHUs, aib(a-, 0eTa- U ramma-u3nydeHus, U30TOIIbI,
sJIepHas U TEPMOSACpHAsl YHEPTeTUKA) U CUMBOJIMYECKUHN S3bIK (PM3UKH MPU PEIICHUH
y4eOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO Pa3anyarh SIBJIECHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKCHHE, PABHOYCKOPEHHOE MPSIMOJIUHEIHOE ABM)KEHHE, CBOOOJHOE MaJeHUE TeT,
JIBH>KCHUE TIO OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, PABHOBECHE MATEPHAIBHOW TOYKH,
pPEaKTUBHOE JBIDKEHHE, HEBECOMOCTb, KojeOaTelnbHOE IBUXKEHHE (TapMOHUYECKUE,
3aTyxalouiue, BbIHY)KJICHHbIE  KoJIeOaHUsl), PE30HAHC, BOJHOBOE  JBUKEHUE
(pacpocTpaHeHue W OTpak€HUE 3ByKa, uUHTepdepeHIUs U audpakuus BOJH),
NPSIMOJIMHEMHOE PACIPOCTPAHEHHE, OTPAXKEHUE M MPEJIOMIICHHE CBETa, IIOJHOE
BHYTPEHHEE OTPaKEHUE CBETa, pa3joXKeHHe OeJoro CBeTa B CHEKTP U CIOXKEHHE
CHEKTPaIbHBIX IIBETOB, €CTECTBEHHAs PaJUO0aKTUBHOCTh, BO3HUKHOBEHHUE JINHEWYATOTO
CIEKTpa M3JIy4CHMs) MO OIMCAHHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX PU3NYECKUX SIBJICHUI B OKPYKAIOIIEM MUPE
(B ToM uncne (pU3NUECKUE SIBICHUS B MIPUPOJIE: NPUIUBBI U OTIUBBL, IBUKEHUE TUIAHET
ConHeYHON CHCTEMBI, pEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHMYECKHE BOJHBI, I[yHAMH, 3XO, LBETa TEI,
ONTUYECKUE  SBJICHUS B  TNPUPOJE, OHOJOTrMYEecKoe  JAEWCTBHE  BUIUMOTO,
yAbTPadUOJIECTOBOTO M PEHTIEHOBCKOTO W3Ty4YeHUH, €CTECTBEHHBIA PaJIMOAKTHBHBIN
($oH, KOCMUYECKUE JIy4H, PaAUOaKTUBHOE U3TyUYEHHE NPUPOIHBIX MUHEPAJIOB JCHCTBHIE
pPaJMOAaKTUBHBIX HW3JyYEHHH Ha OpraHuM3M YeJOBEeKa), MpU OTOM [EpPEBOIUTH
MPaKTUYECKYIO 33/auy B y4eOHYIO, BBLACNATH CYUIECTBEHHBbIE CBOWMCTBA (MpPU3HAKH)
(bU3HYECKUX SBICHHUI;,

ONKCHIBATh W3YYEHHBIE CBOMCTBA Te€l W (PU3NYECKHE SIBJICHUS, MCIOIb3YS
duznyeckue BeJIMYMHBI (CPEAHSSI U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JNBUKEHUU, YCKOpPEHHUE, IepeMElIEHue TMpU PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUU, YTIJIOBasi CKOPOCTb, LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHIIa TPEHHUS, CUIIa
YOPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO Ma/ieHus1, BEC Tela, UEHTP TSHKECTH
TBEPJIOTO TEJa, UMITYJIbC TEJa, UMITYJIbC CHJIbI, MOMEHT CHJIbI, MEXaHWYecKas padoTa u
MOIIIHOCTb, IOTEHUMAJIbHAs SHEPIHs TeNa, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHASL 3HEPrUsl CXKATOM NPYXKUHBI, KUHETHUYECKass DJHEpPrus, IMOJHas
MEXaHU4ecKasi dHeprus, NepuoJ U 4YacToTa KOJeOaHUU, MEepUuoj MaTeMaTUYECKOTrO U
NPYKUHHOTO MAasATHHUKOB, JUJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETa, IOKa3aTeslb MPEJIOMJICHUSI Cpelbl), MpPU OMNHCAHUM MPABUIBHO TPAKTOBATh
(bu3nYECKUit CMBICI UCTIOIBb3YyEMbIX BEJIMYMH, X 0003HAUCHUS U €IUHUIIBI (PU3HUUECKUX
BEJIMYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAaHHYI (U3NYECKYIO BEIUYUHY
C JPYTMMH BEJIMYMHAMH, CTPOUTH TpadUKH H3YyUYEHHBIX 3aBUCUMOCTEN (DU3UUYECKUX
BEJINYMH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (hU3MUECKUE SIBJICHHUS W TPOIECCHI, HCIOJIb3Ys
3aKOH COXPAaHEHUSl SHEPIuH, 3aKOH BCEMHPHOTO TATOTEHUS, NPUHLHUII CYINEPIIO3UIIUU
CWJ, NPUHLMN OTHOCUTeNbHOCTH ['anuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS
MMITYJIbCA, TEOPEMY O KMHETHYECKOM DHEPIruH, 3aKoH ['yka, 3akOoH bepHyium, 3aKOHbI
OTpaXEHUSI M MPEJIOMJICHUSI CBETa, (OPMYJy TOHKOM JIMH3bI, MJIAHETaApHYIO MOJEIb
aToMa, HYKIOHHYI0O MOJEJIb AaTOMHOIO s/Ipa, 3aKOHBl COXPAaHEHHUS 3apsIoBOr0 M
MAacCOBOTO YMCEN MPH SACPHBIX pPEAKUUAX, NPU OTOM pa3IM4aTh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTpOUTH (U3UYECKUE MOJAETH pPEaTbHBIX OOBEKTOB, MPOLECCOB U SBICHUI,
BBIICJISITH [IPU 3TOM CYILIECTBEHHbBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, IPOIIECCOB,
SIBJICHUM, TIPUMEHATH (DU3UICCKUE MOJACIHU JUIsl OOBSICHEHUS (DU3UICCKUX TPOIECCOB U
perieHus yueOHbIX 3a/ay;

OOBACHATH (PU3MYECKUE SIBJICHUS, MPOIECCHl U CBONCTBA Tel, B TOM YHCIIE
B KOHTEKCTE€ CHUTyalldi NPaKTUKO-OPMEHTUPOBAHHOTO XapakTepa, M pemarh
KaueCTBEHHbIC 33]]a4M, B TOM YHUCJIE TPEOYIOIIKEe YHUCIEHHOTO OLIEHUBAHUS XapaKTEPHBIX
3HAYCHUN (PU3NUYECKHUX BEJIMYKH, IPU 3TOM BBIOUPATH aJICKBATHYIO (PU3HUECKYIO MOJIEIIb,
BBISIBIIATh MPUYUHHO-CIICICTBEHHBIE CBSI3M W BBICTPAMBATh JIOTHYECKYIO IIEMOYKY
paccyXJieHui U3 2—3 1IaroB ¢ OMOpoi Ha U3yYEHHbIE CBOMCTBA (DU3UUYECKUX SIBJICHUM,
(u3nYecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJECIIN;

YBEPEHHO pelniaTh pacu€THhIE 3aJladyd M0 M3y4aeMbiM TeMaM Kypca (U3HKH,
BBIOMpAs aJIeKBaTHYIO (DU3UYECKYI0 MOJIENb, C MCIOJIb30BAHUEM 3aKOHOB U (popmy,
CBSA3BIBAIOIIMX (PU3MYECKHE BETUYMHBI, 3aMMCHIBATh KPATKOE YCIOBUE M Pa3BEPHYTOE
pElIeHNe 3a/1aud, BBISIBJISATh HEIOCTAIONIME MJIM M30BITOYHBIE JaHHBIE, 000CHOBHIBATH
BBIOOp METO/a peLIeHUs 3aJayd, HCIOJIb30BaTh CIPABOYHBIE [aHHbBIE, MPUMEHSTH
METO/Ibl aHaJIKM3a Pa3MEpPHOCTEM, UCIONIb30BaTh IpaPUUECKUe METObl PEIICHUs 3a/ad,
MPOBOJIUTH MAaTEMaTUYECKHUE MPE0OPa30OBAHUS M PaCUEThl, OIICHUBATH PEATHUCTHUYHOCTh
MOJIyYEHHOTO 3HA4eHUs (U3MYECKOM BEIMYMHBI M OINPEACNATh Pa3MEPHOCTh
(bU3MYECKOM BEIIMUMHBI, TOTYYEHHOU MPU PEIICHUH 33/1a4K;

pacro3HaBath MpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (HUIUYECKUX
METO/I0B, M IPEIJIaraTh OPUEHTUPOBOYHBIN CITOCOO PEIIeHMs, B ONIMCAHUU UCCIIETIOBAHUS
pacro3HaBaTh MPOBEPSAEMOE MPEANOJIOKEHUE (TUINOTE3Y), OLECHHBATH MPABHIBHOCTD
MOPSAKA MPOBEICHUS UCCIEA0BAHUS, NHTEPIIPETUPOBATH MOJYYEHHBIN pE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOMCHUIO (U3UYECKUX SBICHUNA WM (PU3NUECKHUX
CBOMCTB TeJl (M3y4€HHE BTOPOTo 3aKkoHA HbI0TOHA, 3aKOHA COXPAHEHUS SHEPTHH, 3aKOHA
COXPaHEHUsI UMITYJIbCA, IEUCTBUE 3aKOHA bEPHYIIIN 1 BOSBHUKHOBEHUE MOABEMHOMN CHJIBI
KpbUIa, 3aBUCUMOCTh MEpHOaa KoJieOaHUil MPYKMHHOTO MasTHUKAa OT MAacChl Tpy3a U
KECTKOCTH TPYXKUHBI M  HE3aBUCUMOCTh OT aMIUIUTYJbl MaJIbIX KOJICOAHMI,
OpSIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, pasjiokeHue OerIoro cBeTa B CIEKTD,
W3Y4YEHHUE CBOMCTB M300paKeHUS B TUIOCKOM 3€pKaJie M CBOMCTB M300paKeHUs peIMeTa
B COOMparoIIel JMH3e, HaOII0eHUE CIUIOUIHBIX U JIUHENYaThIX CIIEKTPOB U3ITyUYEHUS):
dbopMyIHpOBaTh MPOBEPSEMOE MPEATNIONOKEHHUE (TUIIOTE3Y) O BO3MOXHBIX pe3yiabTaTax
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HAOIOJICHUI, CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY W3 U30BITOYHOrO Habopa
000pyI0BaHUsl, OMUCHIBATH XO/1 OTbITA U (HOPMYIUPOBATH BHIBO/IbI;

MIPOBOJIUTH MIPU HEOOXOAUMOCTH CEPHUIO MPSAMBIX U3MEPEHUI, ONpENeNsis CpeIHee
3HaYCHHE H3MEPSEMON BETUYMHBI U OIpeNesssi MOTPEHIHOCTh PEe3yNbTaTOB IMPSMBIX
HU3MepPEeHU, 000CHOBBIBATh BHIOOP CIIOC00a U3MEPEHUS (M3MEPUTEIHHOTO TPHOOpa);

MIPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIHUUH (CPEIHSS CKOPOCTh U
YCKOpEHHUE Tella IPpU PaBHOYCKOPEHHOM JBU)XCHHH, YCKOPEHUE CBOOOIHOTO MaJACHHUSA,
KECTKOCTh MPYKUHBI, KOAPHUIIUEHT TPEHUsI CKOJBXKEHUSI, MEXaHU4Yeckas pabora u
MOIIHOCTb, 9aCTOTA M IEPUOJ KOJIeOaHU MaTEeMaTHIECKOTO U IPYKUHHOTO MAsTHUKOB,
doKxycHOe paccTosiHMe coOuparoiiel JIMH3bI U €€ ONTUYeCKasl CUjia, PaAruOaKTHUBHBIM
¢oH) ¢ UCIOIB30BAHUEM AHAJIOTOBBIX U ITU(MPOBHIX MPHUOOPOB: 0OOCHOBBIBATH BHIOOD
METoZa  WM3MEpEHHs, IUIAHUPOBaTh  M3MEPEHHUs, CaMOCTOSTETIbHO  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, BBIUMCIISTH 3HAYCHUE BEJIIMYUHBI U AHAIU3UPOBATH
MOJTyYEHHBIE PE3yIbTAThI, OLIEHNUBAs MOTPEITHOCTh PE3YIHTATOB KOCBEHHBIX M3MEPEHHUIA;

IPOBOJIUTh JKCIIEPUMEHTAIbHBIE HCCIIEJOBAHUS 3aBUCUMOCTEM  (U3NYECKUX
BEJIMYMH (3aBUCHMOCTb IIyTH OT BpPEMEHH IIPH PaBHOYCKOPEHHOM JIBHKEHUU
0e3 HayalbHOW CKOpPOCTH, 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHUS OT CHIIbI
HOPMAJILHOTO JIaBJICHUSI, TIEPHOJa KOJIEOAaHUN MaTeMaTHUYEeCKOTr0 MasgTHHUKA OT JIJIMHBI
HUTH, OIpENCJICHUE YCKOPEHHsS CBOOOJHOTO TAJCHUS, HCCICIOBAHUE W3MEHEHHUS

BEJIMYMHBI M HAMIPABJICHUS UHAYKIIMOHHOTO TOKA, 3aBUCUMOCTD yTIJla OTPaKEHHUsS CBETa
OT yrJja MaJeHus, yria IpejJoMIeHHUs OT YIJia NaJeHHsl CBETOBOTO JIyda, UCCIIEOBAHNE
TPEKOB: M3MEPEHHE IHEPruu YacTUIBl MO TOPMO3HOMY MyTH (Mo QoTtorpadusm)):
COBMECTHO C YyuuTeiaeM (QOpMyJIUpoBaTh 3ajadyy M THUIOTE3y MCCIEAOBAHUA,
CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh  HWCCIICIOBaHHWE,  CaMOCTOSITEIbHO  COOMpPAThH
HKCIIEPUMEHTATIBLHYIO YCTAaHOBKY, TIPECTABIATH MOJIYYCHHbIE 3aBUCUMOCTH (PU3NIECKUX
BEIMYMH B BUJIE TAOMUIl M TpapuKOB, OICHUBATH TMOTPEIIHOCTH, JENaTh BBIBOJIBI
0 pe3yJIbTaTaM UCCIIC0OBaHUS;

coOmoaTh TmpaBuja Oe3omacHOro Tpyaa mnpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOM Ha MX OMUCAaHUS (B TOM UHCIE:
CIHUIOMETP, MATYUKH TOJIOKECHHUS, PACCTOSHUS M YCKOPEHHs, pakeTa, dXOJOT, OUYKH,
NEPUCKOII, poToanmnapat, MUKPOCKOII, TEJIECKOM, ONTHYECKHUE CBETOBO/IbI, CIEKTPOCKOII,
JIO3UMETP, Kamepa BuiibcoHa), UCTIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUU U
HEoOXOouMble (U3NYECKUE 3aKOHOMEPHOCTH, HCIOJIb30BaTh CXEMbl M CXEMaTHUHBIC
PUCYHKM U3YYEHHBIX TEXHHYECKHMX YCTPOWCTB, M3MEPUTEIbHBIX MPUOOPOB H
TEXHOJOTHYECKHUX MPOIIECCOB MPHU PEIICHUN YUEOHO-TIPAKTHUECKUX 3a/1a4, ONTHYECKIE
CXEMBI JIJIsl TOCTPOEHUS N300pakeHUH B TNIOCKOM 3€pKaJie U COOMparoIeH JIMH3E;

OPUBOJAUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEPAX) MNPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEAHEBHOW >KM3HU HJsl 0OeCreyeHHs
O0e3omacHOCTH TMpU OOpallleHud ¢ OpuOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
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COXpaHEHUS 3JI0POBBS M COOJIOICHUSI HOPM 3KOJIOTHUECKOTO TTOBEACHUS B OKPY KaIOIIEH
cpene;

OCYIIECTBIIAATh MOWUCK WH(popmaruu Qusnyeckoro cojepkanus B HHTepHeETe,
CaMOCTOATENLHO (OPMYJIUPYS TIOWCKOBBIA 3ampoc, HAXOAWUTh IyTH OIpPEHeIICHUs
JIOCTOBEPHOCTH TIOJY4eHHOW HH(OpMAlMd Ha OCHOBE MMEIOIIUXCS 3HAHUM W
JOTITOJTHUTEIIBHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TIPH  BBITIOJIHEHWHM YYEOHBIX 3aJaHW  HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJIepKaHUsl, CIPABOYHBIE MaTepuajbl, PECYpPChl CETH
NutepHer, Bianerb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE THCHbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uHOpMAIlUU U3 HECKOJbKHX HMCTOYHUKOB (U3HUECKOTO COJAEpNKaHUs, ITyOJIMYHO
IIPEICTABIIATH PE3YIbTATHI IPOEKTHON WJIN UCCIIEA0BATEIBCKOM NEATEIIBHOCTH IIPU 3TOM
rPaMOTHO HCIMOJIb30BaTh M3YYECHHBIM MOHSATHUMHBIMA alapar HM3y4yaeMoro pasjiena
GU3MKK W COMPOBOXKJIATh BBHICTYIICHHWE TMpE3eHTalMe ¢ y4€ToM OCOOEHHOCTEH
ayAUTOPUU CBEPCTHHUKOB.
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IKJIACC
HaumenoBanue
Ne KomuectBo
y pa3aeaoB U TEM ac0 [IporpaMmHOE coziepKaHue OCHOBHBIE BU/JIBI JICSITEIBHOCTH 00YUYaOIIUXCS
/i 4acoB

y4e0HOTO IpeaAMeTa

Pa3znen 1. Mexanunueckue iBJICHUSA

11

MexaHuueckoe
JIIBYOKEHUE U CIIOCOOBI
€ro OIMMCaHusA

30

1. MexaHuuyeckoe JBIKEHUE.

MarepuranibHas TOUKa.

2. CnocoOsl onucanus
MEXaHHYECKOTO JIBIKCHUSI:
TaOJIMYHBIN, rpadUYECKUid,
AHAIMTUYECKUH.

3. Cucrema otcuéra.

OTHOCUTENBHOCTD

MEXaHUYECKOTO JIBHXKCHUSI.

4. BeKTOpHBIC BEJIMYHHBI,
oTiepaluu ¢ BEKTOpamu,
POEKLIHUH BEKTOPA.

5. Pammyc-BekTop
MaTEepUATBHOU TOYKH,
nepeMeIeHue Ha
MJIOCKOCTH.

6. PaBHOMepHOE
PSIMOJIMHEWHOE
JIBIDKEHUC.

7. HepaBHOMepHOE
MPSMOJIMHENHOE
JIBIKEHUE.

AHanus u 00CyX/1eHHEe pa3IUYHbIX IPUMEPOB
MEXaHHYECKOTO JBUKCHHS.

OO6cyx1eHre rpaHul] TPUMEHUMOCTH MOJIENH
«MaTepUaIbHAs TOUKaY.

Ornucanune peangbHBIX CIIy4aeB MEXaHUYECKOTO
JBUKEHUS Pa3IMYHBIMU CIIOCOOAMMU
(ypaBHEeHUE, TabnMIa, Tpaduk).

AHaJIN3 )KU3HEHHBIX CUTYallMM, B KOTOPBIX
IIPOSIBIISIETCS] OTHOCUTEIIBHOCTD
MEXaHHYECKOTO JBUKCHHUS.

Habnronenue MexaHu4ecKoro JBUKEHUS Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.
CpaBHeHue IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX
TEJI OTCUETA.

Amnanu3 Texcra ["anuies 00 OTHOCUTENbHOCTH
JNBW)KECHUS; BBIITOJHEHNE 3aJaHUN 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM ABMKEHUS IIapUKa MO0 HAKIIOHHOM
IUIOCKOCTH.
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8. Pemenne 3amad Ha
dbopmyner P/ u HJI.

9. Pemenue rpaduueckux
3azay.
CamocTosiTenbHas
paborTa.

10.Cpennsis 1 MTHOBEHHAS
CKOPOCTb T€Jia TMpHU
HEpPaBHOMEPHOM
JIBUYKEHUU.

11. Yckopenue.
PaBHOyCcKOpEHHOE
MIPSIMOJIMHEWHOE
JIBIKEHUE.

12.Pemenue 3agau Ha
dbopmy bl
PaBHOYCKOPEHHOTO
IPSMOJIMHEWHOTO
JIBYKEHUS.

13.CamocrosTenpHas
pabota

14. JTabopatopHas pabota
Nel

15.¥Yckopenue cBoOOTHOTO
Ta/ICHUSL.

16.Pemenue 3amay Ha
dbopmynsl YCIL.

17.CamocrositenbHas
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pabora.
18.OmnpITHI ["anmues.
I'paduueckas nuuTepnperanus
YCKOPEHUSI, CKOPOCTH,
MIPONAECHHOTO ITyTH U
nepeMeIeHust s
MIPSMOJIMHEHHOTO JIBHYKCHUSI.
19. Pemenue rpaduueckux
3a/ay.
20.Pemenue rpadguueckux
3ajay.
CamocTosiTenbHas
pabora.
21.]IBmxeHue Tena,
OpOIIIEHHOTO MO/
YTJIOM K TOPU3OHTY.
22.Pentenne 3anad.
23.Pemtenne 3anau.
24.]IBmKeHue 1Mo
OKPY)KHOCTH.
25.Jlunelinas CKOpOoCTb,
yTJI0Basi CKOPOCTh,
MEPHUOJT U 9acTOTa
oOpaiteHus Ipu
PaBHOMEPHOM
JIBIKEHUH TI0
OKPY>KHOCTH.
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26. CKOpOCTh B YCKOPECHHE
NpU JBWKCHHUH T10
OKPYKHOCTH.

27. JlaboparopHas paboTa
No2.

28. Pemenne 3amau.

29.Pemienue 3anmau.
CamocrogrenbHas
pabora.

30.KonTponsHas pabora
Nel
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AHanu3 u 00CyXIeHHEe CTIOCOO0B
PUOINKEHHOTO OTIPE/ICTICHUS MTHOBEHHOM
CKOpPOCTH.

OrnpeneneHrue CKOPOCTH PAaBHOMEPHOTO
JBYDKEHUS (IIapuKa B )KUJIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Onpenenenue nyTH, NPORAECHHOTO 3a TaHHBIM
MPOMEKYTOK BPEMEHH, U CKOPOCTHU TeJia

1o rpauKy 3aBUCUMOCTH Ty TH PABHOMEPHOTO
JIBH)KEHUSI OT BPEMEHHU.

OO6cy>xaeHrne BO3MOXHBIX TPUHITUIIOB
JENUCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(ciuIoMeTpOB).

Brlunciienne myTi U CKOPOCTH MpHU
PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKEHUU
Tena.

Ornpenenenre NpoOICHHOTO IMyTH U YCKOPEHUS
JBWKEHUS TeJa 1o rpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUXKCHUS Tejla OT BPEMEHHU.
Ornpenenenue yCKopeHus Tesna

IIPU PAaBHOYCKOPEHHOM JIBUKEHUU

10 HaKJIOHHOM TIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH ITyTH OT BPEMEHHU
IIpU PAaBHOYCKOPEHHOM JBHKCHUU

0e3 Ha4aJIbHON CKOPOCTH.

IIpoBepka runoTessr:
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€CJIU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOW CKOPOCTHU IMyTHU OTHOCSITCS KaK
PAl HEYETHBIX YHCEIN, TO BpeMEeHa OJMHAKOBBI.
Uccnenosanue ABMKEHUs Teyna, OPOIIEHHOTO
MO/l YTJIOM K TOPU30HTY.

N3MmepeHue neproaa v 4acTOThl OOpaIieHus
TeJa MO OKPY>KHOCTH.

Pemenue 3a1a4d Ha onpenencHue
KMHEMATHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBUKECHUS Pa3TUYHBIX BUIOB.
Pacno3naBanue v npuOIMKEHHOE ONMUCAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBHXKEHUS
B IIPUPO/IC U TEXHUKE (Ha MpUMepax CBOOOTHO
MMaJIal0IMNX TEJ, IBUKEHUS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCTIOPTHBIX CPEJICTB U Jp.)

1.2

B3aumonelictBue Ten

18

Bekrop cubl.
PaBHOnelcTBYIOIIAd cUita.
[Tepse1it 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tpernii 3akoH HproToHa.
[TpuHIMI Cyniepno3uLny CUII.
Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHusi: cuia TpeHus
CKOJIbKEHUS, CUJIa TPEHUS TTOKOS,
IPYTUe BUIbI TPEHUS.
Koadduiment tpenus.
JIBM>KEHUE TEI 110 OKPYKHOCTH

Habmronerue u 00CyXJIeHHE ONBITOB

C IBIKCHHUEM TeJjla TPU YMEHBIIICHUH BIIHSTHUS
JIPYTUX TeJ, MPEMATCTBYIOIINX JIBHKCHUIO.
Amnamus tekcta ['annnest ¢ onucaHueM
MBICJIEHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHNH;
BBITIOJTHEHUE 3a/IaHUH TIO TEKCTY
(CMBICJIOBOE UTEHHE).

OO0cyxeHne BO3MOKHOCTH BBITTOTHEHUS
3aKOHA MHEPIIMH B PA3INIHBIX CHCTEMaX
OTCU€Ta.

Habmronenue u 006Cyx1eHrE MEXaHUYECKUX
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O] IEHCTBUEM HECKOIBKHUX CHII.
3akoH bepHyiu u nogbEMHas
cuia kpbuia. CoBpeMEHHbIE
JeTaTeIbHbIC anmnaparsl, Cy/1a

Ha MOJIBOJHBIX KPbUIbAX,
AHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOWIAX. [[BrKeHMe moe3aa
Ha MarHUTHOW MOJYIIIKE.

Cuna TSKECTH U 3aKOH
BCEMUPHOTO TATOTEHUS.
JIBM>KEHUME TET BOKPYT
IrPaBUTALIMOHHOTO LIEHTPA

(B TOM 4YHCJI€ TJIAHET BOKPYT
Counnna). IepBas kocmMuyeckas
ckopocTh. HeBecoMocTh n

NEPETPYy3KHU.
PaBHOBeCHE MaTepranbHOU

TOYKH. AOCOJIFOTHO TBEPOE TEIO.

PaBHOBecue TBEpOTO TEMA

C 3aKPEIVIEHHON OCBIO BPALIECHUS.

Mowment cuitbl. LlenTp TskecTn

SABJICHUHN, TPOUCXOIALIMX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM H
YCKOPEHHOM JIBUKEHUH OTHOCUTEIIHHO
KabuHeTa PU3nKy.

JIelicTBUS C BEKTOpPAMU CHIL: BBIITOJHEHUE
3aIaHUM 1O CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

Habutoienue u/nim npoBeieHre ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHUS
Tea OT MPUJI0KEHHON K HEMY CHJIBI K MAacChl
Tena.

PeleHne KOJIMYECTBEHHBIX U KAYECTBEHHBIX
3a/1a4 C UCMHOJIb30BaHUEM U3YUYEHHOIO
MaTepuaa.

AHanu3 u o0bsICHEHHE SIBJICHUN

C UCIOJIB30BaHMEM BTOPOro 3akoHa HploTOHA.
Onpenenenne KECTKOCTH NPYKUHBI.

AHaJIN3 CUTYalHi, B KOTOPBIX HAOJIIOAAIOTCS
ynpyrue neopmaiiuu, U uX 00ObSICHEHHUE

C HUCIOJIb30BaHMEM 3aKoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS
CKOJIBKEHHS OT CUJTbI HOPMAJIHOTO JTaBJICHUS.
OO6cyxenne pe3yIbTaToB UCCIEIOBaHUS.
Omnpenenenre ko3P huiMeHTa TpeHus
CKOJIb>KEHUS.

N3mepenune cuitbl TpEHHS TOKOSL.

AHanu3 NpaKTUYECKUX CUTyalluid U pElIeHHE
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3a/1a4, CBSI3AHHBIX C JIBMOKEHUEM TeJ
110 OKPYKHOCTH MOJT ACHCTBUEM CHJI TPEHUS
WM YIIPYTOCTH.

AHanu3 ABUKEHUS TeJ TOJIBKO MO JEeHCTBUEM
CHUJIBI TSDKECTU — CBOOOTHOTO MaICHUSI.
OObsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MAJCHUS OT MacChl Tea.
[IpoBenenune u 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOIIUX JEHCTBUE 3aKOHA
bepnymn.

OlnieHKa BETMYUHBI CUJIBI TSATOTECHHUS,
JNEUCTBYIOIIEN MEXIY IBYMS T€IIAMU

(71 pa3HBIX Macc).

AHaJIN3 IBU>XEHUSI HEOECHBIX TE

1O/ ICCTBUEM CHIIBI TATOTEHUS

(c UCTI0JIB30BaHUEM JIOTIOTHUTEIBHBIX
UCTOYHUKOB MH(GOPMAIIHH).

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OTIMCBIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BHIIIOJIHEHUE 3a/TaHUI
0 TEKCTY (CMBICIIOBOE UTEHHE).

Habmronenue u 006Cyk1€HUE ONBITOB

110 U3MEHEHHUIO Beca Tesa MPU YCKOPEHHOM
JIBUKCHUH.

AHaM3 ycJI0BUM BO3HUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KHU.

AHanu3 cui, A€UCTBYIONIUX Ha TEJIO,
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HOKOSIIIEECs Ha OTOPE.
OmnpeneneHne NEHTPA TSHKECTH Pa3IMYHBIX TEN

13

3aKOHBI COXPAaHEHUS

15

Nmnyinsc Tena. U3menenue
UMITyJIbca. IMITyJIbC CHITBL.
Yrpyroe u Heynpyroe
B3aMMOJIECTBHUE. 3aKOHBI
VU3MEHEHHUs U COXPaHEHHUs
uMIryasca. PeaktuBHoe
JBIKEHUE.

Mexannueckas paboTa u
MOIITHOCTE. PaboTa cHiI TShKeCTH,
yIpYyrocTu, TpeHus. CBa3b
SHEPTUU U PabOTHI.
[TorenuuanbHas 3HEPTUs TENA,
IIOAHATOIO HAJl IOBEPXHOCTHIO
3emud. [loTeHumanpHas 3Heprus
CKaToM NpykuHbl. KnHeTnueckas
sHeprus. Teopema

0 KHHETHYECKON SHEPTUH.
3aKOH U3MEHEHUS U COXPAHEHHUS
MEXaHUYECKON DHEPruun

Hab6mronenue u o0CykIeHUE OTBITOB,
JEMOHCTPUPYIOUIUX Nepeady UMITYJIbCa

IIPU B3aUMO/IEWCTBUU TEJI, 3aKOH COXPAaHEHUS
UMITYJIbCa MpU aOCOMIOTHO YIIPYTOM U
HEYNPYrOM B3aUMOJICHCTBUU TEIL.

AHQJIN3 CUTYallM B OKPYKAIOIIEH KU3HU

C UCIOJIb30BAaHUEM 3aKOHA COXPAaHEHHUS
UMITYJIbCA.

Pacno3HaBaHue ABJIEHHS PEAKTUBHOTO
JBUYKEHUS B IPUPOJIE U TEXHUKE.

[IpuMeHeHne 3aK0Ha COXPAHEHHSI UMITYJIbCa
JUIs pacyéTa pe3yJIbTaTOB B3aUMOICUCTBUS TeEIl
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHS,
yIPYroro HEHTPAIBHOIO B3aUMOJAEHCTBUS ABYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBHIKHO).

Omnpenenenre pabOThI CUITBI TPEHUS

IpY paBHOMEPHOM JIBH>KEHHUH TeJa

110 TOPU30HTAIBHON TOBEPXHOCTH.
Omnpenenenue pabOThI CUJIBI YIIPYTOCTH

IpU NOABEME IPy3a C UCIOJIb30BAHUEM
HEMOJBMYKHOTO U TIOJIBMXKHOTO OJIOKOB.
Onpenenenre MOIITHOCTH.
DKCnepUMEHTAIIBHOE CPABHEHHE U3MEHEHUS
NOTEHIUAJIBHON M KHHETUYECKOW YHEPTHUM Tena
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IIPY ABWYKECHUU IO HAKJIOHHOU TIJIOCKOCTH.
DKclepUMeHTalbHas MPOBEPKa 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU

IIpU CBOOOTHOM Ia/ICHUH.

[IprimMeHeHue 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPTUM JJIs1 pacueTa
MOTEHIMAJIbHON U KHUHETUYECKON SHEPT U
Tena.

Pemenue 3a1a4 ¢ CIOJIb30BaHUEM 3aKOHA
COXpPaHEHHSI MEXaHUYECKOW YHEPTUU

Hroro no pazgeny
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Pasznea 2. Mexannueckue Ko

JIe0AHUSA ¥ BOJTHBI

2.1

MexaHnueckue
KoJicOaHUs

8

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIOAHW: TIEPHOJI, 4acTOTa,
aMIuTyaa. ['apMoHnyeckue
KoJeOaHus. 3aTyXarolne
KoseOanus. BeiHy)1eHHbBIC
Kosebanus. Pezonanc.
MaremaTuyecKuil U Py KUHHBIN
MasTHUKU. [IpeBpaiienne
SHEPTUHU MPHU KoeOaTeThHOM
JIBUKCHHAH

Habmronenne koje0anuii o1 JeHCTBUEM CHIT
TSOKECTH U YIIPYTOCTH ¥ OOHAPYKEHNE
OA0OHBIX KOJIEOAHUM B OKPYKAIOIIEM MUDE.
AHanu3 KojebaHuil rpy3a Ha HUTH U

Ha npykuHe. OnpeneneHne 4acTOThI
KOJIeOaHWM MaTeMaTHIECKOTO B ITPY>KMHHOTO
MasiITHUKOB.

Habmronenne u 00bICHEHUE SIBIICHUS
pe3oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHUOIA
KOJIcOaHMI TTOIBEIIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHOA
KoJIeOaHMI TPY>KUHHOTO MasiTHUKA OT MacChl

rpysa.
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[TpoBepka HE3aBUCUMOCTH MTEpHOIa KOJIeOaHi
rpy3a, MOJBEIICHHOTO K JICHTE, OT MacChl
rpysa.

Hab6mronenue u o0CyXI€HHE ONBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD MTEPHOIa
KOJIeOaHMI TPYKUHHOTO MasiTHUKA OT MacChI
rpy3a U )KECTKOCTH MPYKUHBI.

[IpuMeHEeHHEe MAaTEMaTHYECKOTO U MTPYKUHHOTO
MasiTHUKOB B Ka4eCTBE MOJICIICH IS ONTMCAHUS
KOJICOaHMI B OKpPYKAIOIIEM MUPE.

Pemenuie 3amay, CBSI3aHHBIX C BBIYUCICHUEM
WJIU OLICHKOM 4acTOTHI (1epuojia) KoyieOaHuii.
N3mepenue yckopeHusi CBOOOHOTO

naJIcHUs

2.2

MexaHnyeCcKUe BOJTHEIL.
3BYyK

10

MexaHn4ecKre BOJIHBI.
IIponosibHBIE U NTOIIEPEYHBIE
BOJIHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: MHTEep(epeHuus u
audpakius. {n1Ha BOIHbI U
CKOPOCTB €€ pacipOCTpaHECHUSI.
Mexanuyeckue BOJIHbI B TBEPIOM
TEJIE, CCMCMMYECKHUE BOJIHEI.
3Byk. Pacnpoctpanenue u
OTpaKeHME 3BYKa. | pOMKOCTB
3ByKa U BbICOTA TOHA. Pe30HaHC

B akycTuke. MH}pa3Byk u
yabTpa3BykK. Mcnons3oBanue

OO6Hapy’keHue U aHaJIu3 BOJHOBBIX SIBJICHUH
B OKPY’KalOIIEM MHpE.

Habutoienue pacnpoctpaHeHust IpOAOIbHBIX U
MONEPEYHBIX BOJIH (HA MOJAEIH) U
oOHapyXeHHe aHAJIOTUYHBIX BUI0B BOJIH

B IIPUPOJE (3BYK, BOASHBIE BOJHBI).
[TocTaHoBKa OMBITOB 1O HAOIIOICHUIO
uHTepPEpPEHITNH U TU(PpaKIIK BOJIH

Ha OBEPXHOCTH BOJIBI.

Beruucrnenue JuIMHbI BOJHBI U CKOPOCTH
pacnpocTpaHEHUs 3ByKOBBIX BOJIH.
Habmoienue sBiieHust OTpaskeHuUs 3ByKOBBIX
BOJTH.
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yJIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTHSIX

Petenue 3ana4, cBsI3aHHBIX

C pacpoCTpaHEHUEM U OTPAKEHHUEM 3ByKa
B Pa3JIMUHBIX Cpeiax.

AHaJIU3 JaHHBIX O PETUCTPALIUU
3eMJIETPSICEHU U B3PHIBOB C OMOIIBIO
CEHCMUYECKUX BOJIH.

DKCIEPUMEHTAIBHOE ONPEIETICHUE TPAHULL
YaCTOTHI CJIBIIITUMBIX 3BYKOBBIX KOJICOAHMIA.
Hab6nronenue 3aBUCUMOCTH BHICOTHI 3BYKa
OT YaCTOTHI (B TOM YHCJIIE C UCTIOJIb30BAHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).
HabGmronenue u 00bsicCHEHUE SIBJICHUS
aKyCTUYECKOI'0 Pe30HaHca.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
MOCBSIIEHHOTO UCTOIBb30BAHUIO 3ByKa

(WM yIbTpa3ByKa) B TEXHHUKE (9XOJOKAIHS,
yJIBTPa3BYK B MEAUIIUHE U JIP.); BHIMOJHECHUE
3aJlaHuM 10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazgeny

18

Pa3znen 3. DjieKTPOMArHUTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI

3.1

DIJIEKTPOMArHuTHOE
noJie u
AJIIEKTPOMArHUTHBIE
BOJTHBI

6

DIJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMATHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH. [1IKkamna 3JIeKTpOMarHUTHBIX
BOJIH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH

JUJIS1 COTOBOM CBSI3H.

ITocTpoenue paccykIeHHid, 000CHOBBIBAIOIIINX
B3aMMOCBSI3b JIEKTPUUECKOTO U MATHUTHOTO
IOJIEH.

DKCNEePUMEHTAIBHOE U3yUYCHHE CBOMCTR
AJIEKTPOMATHUTHBIX BOJH (B TOM YHUCIIE

C TTIOMOII[LI0 MOOUJIBHOTO TelieoHa).

AHanmu3 peHTTeHOBCKUX CHIMKOB
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Pamnonokanus. Kocmuueckas
CBSI3b.

DJIEKTpOMarHuTHas Mpupoaa
ceeta. CKOpOCTh CBETA.
BonHoBBIE CBOMCTBA CBETA:!
uHTepPepeHIus U AuPpaKius

YeJI0OBEUECKOT0 OpraHu3Ma.

AHanu3 TEeKCTOB, ONMUCHIBAIOIINX MPOSBICHHUS
AJIEKTPOMATrHUTHOTO U3JIyYCHHUS B IPUPOJIC:
’KUBBIE OPTaHU3MBI, U3ITy4YEeHUS HEOECHBIX T
(CMBICJIOBOE UTEHUE).

[IpoBeneHue u aHaIN3 OIBITOB,
JEMOHCTPHUPYIOMINUX UHTEP(DEPEHITHIO U
Tu(pakLUIO CBETA.

Pacnio3naBanue u aHaJIu3 pa3IMYHbIX
IPUMEHEHUH IEKTPOMArHUTHBIX BOJTH

B TEXHHKE.

Pemenwne 3a1a4 ¢ ncnoib30BaHneM GopMyI
JUTSI CKOPOCTHU DJIEKTPOMArHUTHBIX BOJIH,
JUTMHBI BOJTHBI M YaCTOTHI CBETA

Hroro no pazgeny

Pasznen 4. CBeToBbI€ SIBJICHHUS

4.1

3aKOHBI
pacnpocTpaHeHUs
CBETa

JlyueBas Mojienb cBeTa U
reOMETPUYECKAS ONTHKA.
HUcTtounuku ceera.
[IpssmonHEHOE
pacrpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl.
Otpaxenue ceera. [Iimockoe

3epKajo. 3aKOH OTPaKEHUsI CBETA.

[TocTpoenue n3o0pakeHui,
c(hOpPMHUPOBAHHBIX 3E€PKATIOM.
[Ipenomiienue cBeta. 3aKOH

HabutoieHue onpITOB, AEMOHCTPUPYIOIINUX
SIBJIEHUE MPSMOJIMHEWHOTO PACTIPOCTPAHEHUS
cBeTa (BO3HMKHOBEHME T€HU U MOJIYTEHU), U UX
MHTEPIPETALNS C UCIIOIb30BAHUEM MTOHATHUS
CBETOBOTIO JIyyYa.

OO®bscHEHNE U MOJEIUPOBAHUE COTHEUHOTO U
JIYHHOTO 3aTMEHUH.

Hccnenoanue 3aBUCUMOCTH yTJIa OTPAKEHUS
CBETOBOTO JIy4a OT yTIJla NaJeHUs.

N3ydenne cBOMCTB M300paKeHHsI B INIOCKOM
3epKaie.
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IMPCIIOMJICHUA CBCTA. ITonHoE
OTpPaKCHUC CBCTA.
Hcnonbp30BaHuE MOJIHOTO
OTpPa’XCHUA B OIITUICCKHUX
CBCTOBOAAX, OIITOBOJIOKOHHAsA
CBA3b

Habnwooenue u obvsacuenue onvimos

10 NOIYYeHUIO UB00PANCEHUL 8 BOCHYMOM U
BLINYKIIOM 3EPKAIAX.

Habmronenne n 00bsICHEHNE ONBITOB

0 MPEJIOMJICHUIO CBETa Ha TPAHUIIE
Pa3IMYHBIX CPEJl, B TOM YHUCIIC OMBITOB

C BHYTPCHHHUM OTPKCHHUEM.

N3ydyeHre npuHIIKIIA TSHCTBUS ONTHIECKOTO
CBETOBO/IA.

HccnenoBanne 3aBUCUMOCTH yria
IPEIIOMJICHHS OT YIJIa aJCHUS CBETOBOTO JTyda
Ha TPAHUIIC «BO3TyX—CTEKIION.
PacmoznaBanue sBIEHUN OTpaXEHUS U
IIPEIIOMJICHUS CBETa B IIOBCETHCBHOM YKU3HH.
AHanus 1 00bsICHEHHUE SIBJIEHUS OIITHYECKOTO
MUpPaXKa.

Pemrenne 3a1a4 ¢ UCIIOJIB30BaHUEM 3aKOHOB
OTpaKEHUS U MPEIOMIICHHUS CBETa

4.2

JIMH3BI 1 OITUYECKUE
puOOopbI

JIuH3a, X0x JIyyen B JIMH3E.
dopmyJia TOHKOH JIUH3BI.
[TocTpoenune n300pakeHui,
c(hOopMHUPOBAHHBIX TOHKOM
nuH30M. OnTHYECKas CUCTEMA
doToamnmapara, MUKpOCKOTIA

U Teyeckomna. I'nas, kak
ONTUYECKAS] CUCTEMA.
bim30pyKOCTh U 1abHO30PKOCTH

[Tonyuenue n300pakeHU C TOMOIIBIO
cobuparolei 1 paccenBarolleu JIMH3.
Omnpenenenre GOKYCHOTO paCCTOSHUS U
ONTHUYECKON CHUJIBI COOMpAIOIIEH JTUH3BI.
Pemenue 3a7a4 Ha MOCTpOeHNUE N300paKEHUH
B COOMpaIoIlel U pacCenBalOIICH JIMH3AX.
Pemenue 3a1a4 Ha mpuMeHeHune PopMyJIbI
JINH3BI.

AHaJIN3 yCTPOWCTBA U MPUHIIUNA IEUCTBUS
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HEKOTOPBIX ONTUYECKUX MPUOOPOB:
¢doToamnmapara, MUKpOCKOTA, TEJIECKOIIA.
AHanu3 sBIeHUN OJU30PYKOCTH U
JAIbHO30PKOCTHU MPU U3yYEHUH MOJIEIH 1334,
MPUHLINIA JEUCTBUS OYKOB

4.3 | Pasnoxxenue 6€oro 2 Paznmoxxenne 6emoro cBeTa B Habmronenue u 00bsICHEHHE OIBITOB
CBETA B CIIEKTP criektp. OnbiTel HptOTOHA. 10 Pa3JIOKEHUIO OEJIOro CBETa B CIEKTP.
CroxeHue CreKTpaabHbIX Habmronenne u 00bsACHEHNUE ONBITOB
1BeToB. Jlucnepcus ceera 10 TIOJTY9YCHHIO O€JIOTO CBETa IIPH CII0KESHUN
CBETa pa3HbIX IIBETOB.
[IpoBenenne u 00bSICHEHNE OTIHITOB
10 BOCITPHUATHIO I[BETA MPEIMETOB MPHU UX
HAOJIIOICHUH Yepe3 1IBETOBbIC (DUIIBTPHI
(LIBETHBIE OYKH)
Ntoro no pazaeny 16
Pa3znea 5. KBaHTOBELIE IBJICHUS
5.1 | Ucnyckanue u 4 Omneitel Pesepdopaa u O6cyxaenue nenu onbiToB Pezepdopaa

IIOTJIOICHUEC CBETA
aTOMOM

IJIaHeTapHasg MOJENb aTOMA.
Monens atoma bopa.
Hcmyckanue v morJIoleHne CBeTa
atomoM. KBanTnl. JInHenuaTnie
CIIEKTPhI

I10 UCCJIEOBAHUIO ATOMOB, BBIJIBKCHUE
TUIIOTE3 O BO3MOXKHBIX PE3YJIbTaTax OIBITOB

B 3aBUCUMOCTH OT IIPEAII0JIaraéMoro CTpOCHUs
aTOMOB, (POPMYJIMPOBAHUE BHIBOJIOB

U3 pe3yJIbTaTOB OIBITOB.

OO6cy>xaeHne NpOTUBOPEUHiA TITaHETapHOU
MOJIEJIM aTOMa U OCHOBAHUU U1l TUTIOTE3bI
Bopa o crannonapHbIX opOUTax 3JIEKTPOHOB.
N3ydenue CrieKTpoB U31y4YEHUS U
IIOTJIOLLIEHHUS.
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N3ydeHne criekTpoB pa3INdHbIX T'a30B.
HabnioaeHre CIonHbIX U JIMHEHYaThIX
CTHEKTPOB M3ITy4YEHUS PA3INIHbBIX BELIECTB.
OOBbsiCHEHUE IMHENYATHIX CIIEKTPOB
U3ITy4eHUS

5.2

CrtpoeHne aTOMHOTO
saapa

PannoaktuBHOCTE. Anb(ha-, Gera-
U ramMmMa-u3inyuyeHus. CTpoeHue
aTOMHOTO s1pa. HykioHHas
MOJEJb aTOMHOTO SIIpa.
N3otomnbl. PannoakTuBHbIC
npespauienus. [lepuon
NOJIypacriajia aTOMHBIX sIJIEP.
JlelicTBHE paMOAKTUBHBIX
W3JIy4YCHUHN HA )KUBbIC
OpTraHu3MBI. 3allnTa

OT PaJMOAKTUBHOTO U3TyUCHUSI

OOcyxaeHue BO3MOKHBIX TUIIOTE3 O MOJIETISX
CTPOEHHUS sIpa.

Omnpenenenne cocrasa siaep 10 33 JaHHBIM
MacCOBBIM U 3apSJ0BBIM YHUCIAM U

10 TIOJIOKEHUIO B IEPUOIUUYECKON CUCTEME
AJIEMEHTOB.

[IpumMepsl aHaIM3a U3MEHEHHS COCTABA SIApa U
€ro IOJIOKEHUS B IEPUOINYECKON CUCTEME
IPU paIMOAKTUBHOCTH.

HccnenoBanue TpeKoB: U3MEPEHHUE SHEPTUU
YaCTHUILIBI IO TOPMO3HOMY ITYTH

(mo ¢otorpadusim).

Hab6nronenue tpekoB B kamepe Bunbcona.
N3yuenune paboThl CYETUMKA HOHUZUPYIOLTUX
U3ITy4YCHUM.

Peructpanus nznyueHust IpupoIHbIX
MHUHEPAJIOB U MPOIYKTOB.

N3mepenue paanoakTuBHOTO (oHa.
OO6HapyxeHue 1 U3MEPEHUE PaIuallMOHHOTO
(doHa c MOMOIIBIO JO3UMETPA, OILIEHKA €r0
UHTEHCUBHOCTH.
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AHanu3 OMOJIOrHYEeCKHX U3MECHEHUH,
MPOUCXOJAIINX O] JEUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.

[Ipumepsl HCIONB30BaHUS PAIMOAKTUBHBIX
W3JIy4YCHUN B MEIUIIMHE

5.3 | SlnepHbie peakuuu 7 SnepHble peakyy. 3aKOHbI [Ipumepsbl UCIIOIB30BAHMS 3aKOHOB
COXPaHEHHUS 3apsA0BOIO U COXPAHEHHUS MaCCOBBIX U 3PS A0BbIX UHCENT
MacCOBOT'0 YUCEN. DHEPIHsl CBSI3U | JIS ONPENIETICHUS PE3YJIbTATOB AIEPHBIX
aTOMHBIX siziep. CBsI3b Macchl U peaxiuii; aHaJIu3 BO3MOXHOCTHU WIIH
sHeprun. Peakmuu cunTe3a u HEBO3MOKHOCTH SJIEPHON PEaKIIHH.
nenenus saep. Ucrounnku OO6cyx1eHre MepCIeKTUB UCIIOJIb30BaHNUS
sHepruu CosiHIA U 3BE3. YIPABJISIEMOTO TEPMOSIIEPHOIO CUHTE3A.
SnepHas sHEpreTuka. OO6cyx1eHre 9KOJI0rMUYeCKUX MPo0IeM 1
DKOJIOTHYECKHUE TPOOIEMBI IPEUMYLIECTB, CBA3AHHBIX C SIEPHON
AIEPHON DHEPTETUKHU OHEPTrEeTUKOU

Hroro mo paznerny 16

IHoBTOpHUTEJIHbHO-0000IAKOIUIT MOTYJIb

6.1

Mexanunueckue
SIBJIICHUSI
(MOBTOPUTENHHO-
o0o0maromui
MOYJIb)

6

Cucremarusaius u 00001IeHHE
IPEIMETHOTO COACPKAHUS U
OTIBITA JACATEITHLHOCTH,
PUOOPETEHHOTO IPU U3YICHUH
MEXaHUYECKUX SIBJICHUI Ha
yTIIyOJICHHOM YpOBHE,
MOJITOTOBKA K OCHOBHOMY
rOCyJapCTBEHHOMY dK3aMEHY
no ¢uzuke

Pelenne 3a1a4, OTHOCAILIMXCS K pa3ieny
«MexaHuvecKue SIBJICHU.

Brinonnenue 1a00paTopHbIX padOT U ONBITOB
10 MEXaHUYECKUM SIBJICHUSIM (BKJIIOUYask pabOThI
Y OIIBITHI U3 MIEPEYHS K pa3/ieny) B YCIOBHIX
CaMOCTOSITEJIbHOTO TJIAaHUPOBAHMS POBEICHUS
UCCJIeI0BAHUS, BHIOOpA M1 OOOCHOBAHUS METOJIA
U3MEpPEHHUS BEJIMYWH, COOpPKU
JKCIEPUMEHTAIIBHON YCTAHOBKHU
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6.2 | TeruioBbIe IBICHUS Cucremarusanus u 000011eHNE Petienue 3a1a4, OTHOCAIIUXCS K pa3ieny
(TTOBTOPHUTETHHO- MPEIMETHOTO COACPKAHUS U «TemnmnoBble ABICHUS.
00001IaroIMit OTIBITA JIESITEILHOCTH, Brinonnenue 1abopaTopHbIX pabOT U ONBITOB
MOJ1YJ1b) IPUOOPETEHHOTO MPU U3YYEHUH | TIO TEIJIOBBIM SIBIICHUSIM (BKJIIOYasi pabOThI 1
TEIJIOBBIX SIBJICHUHN OTIBITHI M3 TIEPEUHS K pa3/ieNly) B YCIOBUSIX
Ha YTJIyOJICHHOM YPOBHE, CaMOCTOSITEJIbHOTO TNTAHUPOBAHUS TPOBEACHUS
MOJITOTOBKA K OCHOBHOMY UCCIIeIOBaHMsI, BEIOOpa 1 000CHOBAHUS METO/Ia
roCy/1apCTBEHHOMY 3K3aMEHY U3MEPEHHS BEIMYNH, COOPKU
no (usuke AKCIIEPUMEHTAIILHON YCTAaHOBKH
6.3 | DneKTpOMarHuTHBIC CucremaTu3aius U 0000IIeHNE Pemenue 3aga4, OTHOCSIIKUXCS K pa3Aeny
SIBTICHUS MPEIMETHOTO COACPKAHUS U «INEKTPOMATHUTHBIE SIBJICHUS.
(MOBTOPUTENHHO- OTbITA JEATEILHOCTH, BrinonHenue 1abopaTopHbIX padoT
obo0maromui IPUOOPETEHHOTO NMPU U3YYCHUN | U OIBITOB IO AJIEKTPOMArHUTHBIM SIBJICHUSIM
MOJTYJIb) AIEKTPOMATHUTHBIX SBJICHHUM (BKJIrOYAst pabOTHI U OMBITHI U3 IEPEYHS
Ha yriayOJeHHOM YPOBHE, K pa3zeiy) B yCIOBUSAX CAMOCTOSATEIBHOIO
MOJITOTOBKA K OCHOBHOMY TUTAHUPOBAHUSI TIPOBEICHUS UCCIIEIOBAHNS,
roCy/1apCTBEHHOMY 3K3aMEHY BbIOOPA 1 000CHOBAHMSI METOA U3MEPECHHUS
no usuke BEJIMYMH, COOPKH IKCTIEPUMEHTATLHOM
YCTaHOBKH
6.4 | CBeTOBBIC SABIICHUS CucremaTu3aius U 0000IICHNIE Pemmenue 3aga4, OTHOCSIIKUXCS K pa3aeny
(MOBTOPUTENHHO- PEAMETHOTO COAEP)KAHUS U «CBETOBBIE SIBIICHUS.
o0oO0maronuit OTIBbITA JCSTEIHLHOCTH, BrimmonHeHME 1a00paTOPHBIX padOT U OIBITOB
MOAYJIb) PUOOPETEHHOTO IPU U3YICHUH 110 CBETOBBIM SIBJICHUSIM (BKJItOUasi pabOThI U

CBETOBBIM SIBJICHUU
Ha yri1yOJICHHOM YPOBHE,
IOJArOTOBKA K OCHOBHOMY

OTIBITHI U3 TIEPEYHS K Pa3zeily) B yCIOBUIX
CaMOCTOSTEIILHOI'O IJITAHUPOBAHUS IIPOBEICHUS
MCCJIeIOBaHUsI, BEIOOpPA U 00OCHOBAHUS METOA
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roCyIapCTBEHHOMY PK3aMEHY

HN3MCPCHUA BCIIMYMH, C60pKI/I

o (usuKe AKCIEPUMEHTAIBHON YCTAHOBKU
6.5 | [ToBTOpeHHME U 4 Cucremarusanus u 06001IeHIE PaboTa ¢ TekcTamu PU3NIECKOTO COMICPIKAHMS
00001EeHne MPEAMETHOTO COAEPKAHUA U 10 Kypcy (PM3HUKH YTIIyOJIEHHOTO YPOBHSI.
OTIBITA JIEATETHHOCTH, BrimonHeHne mpo0OIeMHBIX 3aIaHU# TPaKTUKO-
IpruoOPETEHHOTO MPHU U3YYCHUH | OPHEHTHUPOBAHHOTO XapakTepa (3a1aHust 10
BCETO Kypca (pu3uku €CTeCTBEHHO-HAYYHOM TPAMOTHOCTH ), B TOM
YTIyOJIEHHOTO YPOBHH, qHCIIe 3aJJaHUH ¢ MEKITPEIMETHBIM
MOJTOTOBKA K OCHOBHOMY coZiep KaHUEM.
rOCyJJapCTBEHHOMY SK3aMEHY Pabota Haj rpynmoBBIMU WITH
1o ¢uznke VHIMBUIYTbHBIMHA IPOCKTAMH, CBS3aHHBIMHU
C CoJiepKaHueM Kypca PU3UKH yTiayOJIEHHOTO
YPOBHS
Hroro no pazaeny 17
OBUIEE KOJIMYECTBO 136
YACOB I10 ITPOT'PAMME
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