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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI M TpeOOBAaHMM K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTeIbHON MPOrpamMMbl, MPEJCTaBICHHBIX B
OI'OC 000, a Takke c¢ yuérom ¢enepalibHONM paboueil MporpamMMmsl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Duznkay.

[Iporpamma 1o ¢u3MKe Ha YypPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTENbHOM MPOrpaMMBbl, IPE/ICTABIECHHBIX B
OI'OC 000, a Takke ¢ yueToM (QeaepanbHOM pabouyel TpPOrpaMmbl
BOCIUTAHUS U KOHIENIMHU IPenoJjaBanus yuyeOHoro npeamera « Puznkay.

Copnepxanue mnporpamMMbl N0 (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON T'pPaMOTHOCTU OOYYaIOIIUXCS M OpPraHU3alUI0 U3YyYeHHs
¢u3MKu Ha JEeATEIBLHOCTHOM OCHOBe. B mporpamme mo ¢pu3Mke y4UTHIBAIOTCS
BO3MOXKHOCTU y4ueOHOro mpeameta B peanuzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM pe3yjbTaTaM oO0y4YeHus, a
TaK)K€ MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Yy4eOHOro
MaTepuaia 1o rojaMm oOy4eHHs (IO KiaccaM), Mpejaraer IPUMEpPHYIO
MOCJIEJIOBATEIbHOCTh HW3YYEHHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUA
IPEIMETHOTO COJIEPKAHUS U yUeTe BO3PACTHBIX 0COOEHHOCTEH 00yUalomuXCsl.

[Iporpamma mo ¢uszuke paspaboTaHa C IENbIO OKa3aHHS METOJAMYECKON
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

dusrka SBISETCA CHCTEMOOOPA3YIOIUM IS E€CTECTBEHHOHAaYYHBIX
y4eOHBIX TMPEAMETOB, TMOCKOJIbKY (HU3MYECKue 3aKOHBI JIe)KAT B OCHOBE
MPOIICCCOB M SIBJICHHWM, HM3y4aeMbIX XUMHEH, OHOJOTHEH, acTpOHOMHUEH U
¢usnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, MpeNoCTaBisieT Haubosiee SICHbIe O0pa3lbl NPUMEHEHHUS HAYy4YHOTO
MeTO/1a TIO3HAHUS, TO €CTh CII0c00a MOyYeHUs! JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HYECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
00pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW IPaMOTHOCTU U
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuyenne ¢usuku Ha 0a30BOM YpOBHE MpEANoiaraeT OBJaJCHHE
CJIEIYIOUIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHHUS,

e OLICHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBAHUS;



HHTCPHPETUPOBATL JAHHBIC M MCIIOJIB30BATh HAYUYHBIC JJOKA3aTCIILCTBA
JJI1 TIOJTYYCHUA BBIBOIOBY.

Henu wusyuenuss ¢u3MKU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
OTpe/ieNieHbl B KOHIICTIMK MpernoAaBaHus ydeOHoro mpeamera «Dusmkay B
oOpa3oBarenbHbIX oOpranmzaiusax Pocculickoii ®enepauuu, pearu3yroInX
OCHOBHBIE 00111€00pa30BaTEIbHbIE MPOTPAMMBI.

Henu uzydenust Gpu3uku:

NIpPHOOPETCHHE WHTEpPEca M CTPEMJICHUS OOYYaloONUXCsl K Hay4dHOMY
U3YYCHHUIO TIPUPOJIBI, Pa3BUTHE WX HHTEIJICKTYAJIBHBIX M TBOPYECCKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPSACTABIICHWA O HAyYHOM METOJIC TO3HAHHWS W
dbopMHUpOBaHUE MCCIICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM
SIBJICHUSM

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK Pe3ysibTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHupOBaHUE TPEICTABICHUN O POJIM (DU3UKH IS Pa3BUTHUS JPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE TMPEICTaBICHUA O BO3MOXHBIX  cdepax  OyaymieH
po(eCCHOHATBLHOM eI TEIbHOCTH, CBA3aHHOM ¢ (PU3HKOM, ITOArOTOBKA
K JaJbHEHIIeMy OOyYCHHIO B ’TOM HaIpaBJICHUHU.

I[OCTI/DKGDHI/IG ATUX IENIeH IMporpaMmebl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTO
O6I.IIGFO 06pa30BaHI/I5[ oOecrneunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHUKW O JHUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHMYECKHUX, TETUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHHUI OMKMCHIBATh U OOBACHATH (PU3MUECKUE SBIICHUS
C UCTIOJIb30BAHUEM TOJTyUYECHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEHIINX pPACUETHBIX 3a1ad C
UCIIOJIb30BaHUEM bu3IIeCKUX MOJICIICH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HaOII0IaTh TPHUPOJHBIC SBICHUS W BBIMOIHATH
OTIBITHI, JTA0OPATOPHBIE PAOOTHI U AKCIIEPUMEHTAILHBIC UCCIIECIOBAHUS
C UCTIOJIb30BaHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE TMpUEeMOB paboTel ¢ wuHpOpManmendn  (HU3UIECKOTO
collepKaHusl, BKIOYash MHPOPMAIMIO O COBPEMEHHBIX JTOCTHIKCHUSIX
bu3HKYM, aHATU3 ¥ KPUTHYECKOE OIICHUBaHUE WH(OpMAIny;



e 3HAKOMCTBO cO cdepamMmu TPOPECCHOHATBHON  JIESITEIBHOCTH,
CBSI3aHHBIMH C  (U3UKOW, W COBPEMEHHBIMH TEXHOJOTHIMH,
OCHOBaHHBIMU Ha JIOCTIKEHUSX (PU3UUIECKON HAYKH.

OO61miee 4YKMCIO YacoB, PEKOMEHJOBAaHHBIX IJsi M3y4eHHs (PU3MKH Ha

6azoBoM ypoBHe B 9 «kmacce — 102 wyaca (3 uaca B HeAeNm).

[Ipennaraemslii B mporpaMmMe o (pu3HMKe NepeueHb JadopaTOpHBIX padboT
U ONbITOB SBISETCA PEKOMEHJATENbHBIM, YYHUTENb JelaeT BbIOOp MpHU
OpOBEJIEHNN JAa0OPATOPHBIX pPabOT M OMBITOB C YYETOM MHIUBHUAYaJIbHBIX
ocoOeHHOCTe  00ydYarommxcs, CHUCKa  3KCHEPUMEHTAJIbHBIX  3a/laHHM,
IpeUIaraéMblX B paMKax OCHOBHOI'O FOCY/apCTBEHHOI'O SK3aMEHa 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
9 KITIACC

MexanuuyecKkue siBJICHUSsI.
Mexannueckoe JaBHKEHHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOIO ABWKECHMS. PaBHOMEpHOE NPSAMOIMHENWHOE
newxkeHne. HepaBHomepHOe mnpsMonuHeiHOe nBukeHue. CpenHsas w
MTHOBEHHAs CKOPOCTH TeJla PU HEPABHOMEPHOM JIBUKECHUU.
VYckopenue. PaBHOyckOpeHHOE MpsiMOJIMHEHHOe NBuKeHue. CBoOOaHOE
nagenue. OnbiTel ['anumes.
PaBHOMepHOE BUMX)EHUE 1O OKpYyKkHOCTHU. [lepuoa u yactora oOpamieHus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.
IlepBeiit 3axkoH Hserotona. Bropou 3akoH Herotona. Tperuilt 3akoH
HeroTona. [IpuHiun cynepno3uiuu cui.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CUJia TPEHUSI CKOJIbKEHUS,
CUJia TPEHHUS TIOKOsI, APYTHE BUBI TPEHUSI.
Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHUE CBOOOIHOTO
nageHud. JIBmxenue ruianeT BoKpyr ComHua. [lepBasg kocMHuuYecKkass CKOPOCTb.
HesecomocTs u nieperpysku.
PaBHOoBecue maTepuanbHOM  TOYKH. AOCOTIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEpIOro Tena ¢ 3aKpeIUIEHHOM OCBIO BpalleHus. MOMEHT CHUIIBIL.
LlenTp TsKECTH.
Nmnynec Tena. M3meHenue wummynbca. HWMmynsc cuibl.  3aKkoH
COXpaHEHHUs UMITyJIbca. PEakTUBHOE BUKEHHUE.
Mexannueckass pabora ¥ MOIIHOCTh. PaboTa cui TSIKECTH, YIPYrocTH,
Ttperust. CBsi3b dHepruu u padoThl. [loTeHnManbHas dHEPrus Teja, MOJAHITOrO
HaJl TOBEPXHOCTHIO 3emud. [loTeHnuanbHass DHHEpPrus CXKarou NPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOM 3HEPTUU. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUM.
Jemoncmpauuu.
1. HaGmronenne MeXaHMYECKOTO JBUIKEHHS Tella OTHOCHUTEIBHO Pa3HBIX
TE€JI OTCUETA.

2. CpaBHeHHME TyT€l U TPAEKTOPUU JIBMXKEHHUS OJTHOIO M TOTO K€ Teia
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOIUHEUHOTO JIBUKEHHS.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmionenre MeXaHMYECKUX SIBICHHM, MNPOUCXOISAUIMX B CHUCTEME
orcuéra «Tenexka» Mmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUHU
OTHOCUTENBHO KaOMHETA (PU3KKHU.

3aBUCUMOCTh YCKOPEHHMS TeJla OT MAacChl TeJla U ICHUCTBYIONIEH HA HETO
CHJIBL.

HaGmronenne paBeHCcTBa CHII TPU B3aUMOJIEHCTBUU TE.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JBHKECHHM.

Ilepenaya umiynbsca npu B3auMOAEHCTBUM TEN.

[IpeoGpazoBaHus SHEPTUU NTPU B3AUMOJICUCTBUU TEN.

CoxpaHeHne UMIyJbca MPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBHUH.
HaGmronenre peakTUBHOTO JIBHXKEHHUS.

CoxpaHeHre MEeXaHU4YEeCKOM HEPruu Mpy CBOOOITHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKOM OJHEPrMM MNpH JBWXKEHUU Tela MOJ
JNEUCTBUEM TIPY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue TpakTa il pa3roHa ¥ JaJdbHEHIIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUsI OpycKa MM JIBUXKEHUS
IIapyKa 1Mo HAKJIOHHOW MJIOCKOCTH.

Onpenenenre yCKOpeHUs Tella PU PAaBHOYCKOPEHHOM JBHKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TTYTH OT BPEMEHH IIPU PaAaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIAM TPH PABHOYCKOPEHHOM JBMIKEHUHU 0e€3
HAYaJIbHOW CKOPOCTH MYTH OTHOCSTCA KaK psif HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH CHIIBI TPEHHSI CKOJBXKEHUS OT CHIIbI
HOPMAJILHOTO JTaBJICHHUS.

Omnpenenenne kKodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS] TMPU PABHOMEPHOM JIBIKCHHUH
TeJa MO0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YIPYrOCTH TMpPU MNOJIBEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTHUU.

Mexann4veckne KoJjJe0aHUsI 1 BOJHBI.



Konebarensnoe paBukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI:
[IEPUOJ, YacTOTa, aMIUIUTyda. MareMaTUyecKud W MPYKUHHBIA MasTHUKHU.
[IpeBpailieHre SHEprUM MpU KoIeOaTeIbHOM ABUKEHHUHU.

3aryxatomue  KojeOaHus. BwiHyxkzaeHHble  koneOanus. Pe3oHaHc.
Mexannueckue BOJIHBL. (CBONCTBA MEXaHMUYECKUX BOJIH. I[IpomoneHble U
[IOIIEpEYHbIe BOJHBI. JIIMHA BOJIHBI U CKOPOCTb €€ pacHpOCTPAHEHHS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.
1. HaOmrogenue koneOaHUM TeN MOJ ACHCTBHEM CHIIbI TSHKECTU M CHIIBI
YOPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenuie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).
HaGmroeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI pEe30HAHC.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue 4YacTOThl W TEpHOJA KoJeOaHHM MaTeMaTH4eCKOTro
MasTHHUKA.
2. Ormpezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepHoJia KoJeOaHUN TOJBEIIEHHOTO K
HUTH Tpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IepHUoJa KOJICOAHWH MPYKHMHHOTO
MasTHHKA OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH TepHroja KoieOaHuii rpysa, MOIBEIIEHHOTO
K HUTH, OT Macchl Irpy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBHCHMOCTb IEpuUojia KoJeOaHUi
IPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3MmepeHue yckopeHus CBOOOAHOTO MaJCHHUS.
JIEKTPOMATHUTHOE I10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE TMoje. JJEKTPOMAarHuTHble BOJHBL. ~ CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snekTpomMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DneKTpoMarHuTHas npuponaa ceera. CKopocTh cBeTa. BoinHOBBIE CBOMCTBA
CBETa.
Jemoncmpauuu.
1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
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2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamophule padbomot u onvimot.

1. M3ydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBbIO MOOUIBEHOTO

TenedoHa.
CBeToBbBIE IBJICHHUS.

JlyueBas  Mogmenb  cBera. Mcrounuku  cBera.  IIpamonmnHenHoe
pacnpoctpanenue cBera. 3atMeHus ConHua u JlyHel. OTpaxeHue CBeTa.
ITnockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenune cBera. 3aKOH mIpenomiieHUs cBera. llonHoe BHYTpeHHee
oTpaxxeHHe cBeTa. lcrmonp30BaHWE TOJHOTO BHYTPEHHETO OTpaKEHUs B
ONTHYECKUX CBETOBOJIAX.

Jluuza. Xonx nayueir B nmH3e. Ontuueckas cucteMa (oroarrmapara,
MHUKpPOCKOIIa M TeJiecKoma. ['J1la3 Kak onThyeckas cucTema. biIu3opyKocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B cnektp. Onbitel HbloToHa. CnokeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

1. IIpssMonuHeHOE pacpOCTpaHEHUE CBETA.

2. OtpaxeHue cBeTa.

3. [lonmyyenme wu300pakeHU B TUIOCKOM, BOTHYTOM M  BBIITYKIOM
3epKanax.

[Ipenomiienue caera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomie JuH3e.

XoJ JIydeu B pacCEeHBarOIIECH JTUH3E.

[TomyueHnne n300pa>keHHI C TTOMOIIBIO JTHH3.

[TpunHun geicTBus doToamnmapata, MUKpPOCKOIA U TEJIECKOTIA.

10. Monens ri1a3a.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenne O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUSI CBETOBOIO Jiy4ya OT yria
naJCHUs.

2. M3ydeHue xapakTEepUCTUK U300paxeHUs MpPeIMETa B IUIOCKOM 3€pKaJie.

3. HccrnenoBanue 3aBUCUMOCTH yria NPEJIOMJICHHS CBETOBOTO Jyda OT
yriia MajieHusl Ha TPaHUIIE «BO3IyX—CTEKIIOM.

4. Tlonmyuyenue n300pa)K€HU ¢ MOMOIBIO COOUPAIOIIEH JTUH3HI.
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5. OnpeneneHue (POKYCHOTO  pPACCTOSIHUSL W ONTUYECKOM  CHIIbI

coOuparonieit JTUH3HI.

6. OMBITHI TTO PA3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

OMNBITH 10 BOCHIPUSATHIO I[BETA MPEIMETOB MPU WX HAOJIIOACHUU Yepe3
[[BETOBbIE (PUIIBTPHI.
KBanToBbI€ siBJIeHHS.

Omnpitel Pe3zepdopna u miianerapHas monens aromMa. Monens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBaHTel. JInHeyaThie CIEKTPHI.

PanmnoaktuBHOCTh. Anbda, Oeta- u ramma-uznydenus. CrpoeHue
aToMHOTO  simpa. HyknoHHas  Mojenb,  aToMHOTO  sjpa.  M30Tombl.
PanunoakTuBHbIe nipeBpaienus. [lepron nmomypacmnana aTOMHBIX sEP.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHUS 3aPsSI0BOTO U MACCOBOTO YHCE.
DOHeprus CBS3U aTOMHBIX sijiep. CBsi3b Macchl UM dHEpruu. Peakiuu cuHTe3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

AnepnHas sHepreTuka. JIeHCTBUSI pagMOAKTUBHBIX M3TYYCHUN Ha >KUBBHIC
OpraHU3MBI.

Jemoncmpayuu.

1. CrexTpbl U3Ty4YeHUS U MOTJIOIIECHHUS.

2. CnexTpbl pa3jIudHbIX Ta30B.

3. Cnekrtp Bojmopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpamus u3nyueHus NpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccnenoBanue TpeKoOB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpUTETHEHO-0000MIAIOIIN MOJYJIb npeaHa3HauYeH JUTSL
cUCTeMaTH3alluid ¥ OOOOIICHHsS] TPEJAMETHOTO COJACPKaHUS U  OIBITA
JESTENBHOCTH, TPUOOPETEHHOTO TIPH M3YYCHHUH BCETO Kypca (DU3WKH, a TaKKe
JUIsl TIOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY MO (pU3HKE st
00y4JarommXcsl, BRIOPABIINUX ITOT YUEOHBIN MPEIMET.

[Ipy wm3yyeHHHM OAHHOTO MOJIYJSI PEATU3YIOTCA U CHCTEMATU3HPYIOTCS
BUJIBl JICSITEIBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBACTCS JAOCTUKECHHE
MpPEAMETHBIX M METalmpeJAMETHBIX IUIAHUPYEMBIX pEe3yJIbTaTOB O0O0YyuYeHHs,
dbopmupyeTcst eCTeCTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB



WCCIIEIOBAHUS SIBIICHUM MTPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHATD
dbu3uUeckue SBJICHUS, MPUMEHSI TIOJYYCHHBIE 3HAHUA, PEIllaTh 3a/lauyd, B TOM
YHUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHUMNIHANBEHO ~ AEATEIBHOCTHBIM  XapakTep  JAaHHOTO  paszena
peanusyeTrcs 3a CYET TOTO, YTO 00YUYAOIINECS BBIMOJHSIIOT 3aJJaHUs, B KOTOPBIX
MM IIpeIaraeTes:

HAa OCHOBE IIOJIYUYCHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSICHATH
dbuznUecKue sIBJICHUS B OKPY KAOIIECH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAyYHbIC METOJbI MCCIEAOBaHUS (PU3NUECKUX SIBIICHUM, B
TOM YMCJIE JIJISI TPOBEPKU TUIIOTE3 U MOJYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSIT ~ HAyYHBIE OCHOBBI  HauboJiee  BaXHBIX  JOCTHXKCHUH
COBPEMEHHBIX TEXHOJOTHH, HalpuMep, MPAKTUYECKOTO HCIOJIb30BAHUSA
pa3IMYHBIX KMCTOYHUKOB OHEPIMM HA OCHOBE 3aKOHA [MPEBpALICHUS U
COXPaHEHUsI BCEX U3BECTHBIX BUOB DHEPTUMU.

Kaxmas w3 TeM [OaHHOrO MOAYJS BKIIOYAET OSKCHEPUMEHTAIBHOE
uccieoBaHrue 06o0maroniero xapakrepa. Moaynb 3aBepiiaeTcsi IpoOBeIeHUEM
JTUArHOCTUYECKOM U OIICHOYHOM paboThl 3a Kypc OCHOBHOTO OOIIETo
o0Opa3zoBaHUs.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne Qu3nku Ha ypOBHE OCHOBHOrO o0OImIero oOpa3oBaHUs

HarpaBJICHO Ha AOCTUIKCHUC JIMYHOCTHBLIX, MCTAIPCAMCTHBIX WM IPCAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pe3synbrare wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBanuss y oOyyatomerocss OyayT coOpMHpOBaHBI  CIEIYIOIIUE
JUYHOCTHBIC PE3y/IbTaThl B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

- TpOSABIICHHE UHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO
pOCCUNCKOM (PU3HUECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3HKOB;
2) rpa:kKIaHCKOro0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K AaKTUBHOMY YYacTUIO B OOCYXIEHUU OOIIECTBEHHO
3HAYMMBIX M JTUYECKUX TpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MIPUMEHECHHEM JOCTHKCHUN (DU3UKWY;

- OCO3HAHHME BAaKHOCTU MOPAJIbHO-3THYECKHUX MPUHLHUIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCTIPUATHE ICTETUUECKUX KAaYeCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAHME IEHHOCTH (U3MYECKON HAYKH KaK MOIIHOTO HHCTPyMEHTa
[IO3HAHUS  MHPA, OCHOBBI  PA3BUTHUS  TEXHOJIOTMH,  Ba)KHEUIIEHU
COCTABJIAIOILIECH KYJIbTYPHI;

- pa3BUTHE HAY4YHOU JIFOOO3HATENBHOCTH, MHTEpECa K HMCCIEI0BATEIbCKOMN
NEeATENbHOCTH;

5) ¢opvmupoBanus KyJbTYpHl 3I0pPOBbSI W JIMOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro obOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTU MpaBui O€30MacHOro MOBEACHHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYJAOBAaHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pedICKCHUU, TMPU3HAHHE CBOETO TMpaBa Ha
OmMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOr0 BOCIIMTAHMS



- aKTMBHOE y4YaCcTH€ B PEUICHHWU MPaKTHYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aliy, TOpojaa, Kpas) TEXHOJIOTUYECKON U
COIIMATIbHOM HAMpaBIICHHOCTH, TPEOYIOMMUX B TOM 4ucie U (U3UYECKUX
3HAHMMU;

e - HHTEPEC K MPAKTUUECKOMY M3Yy4YEeHUIO npodeccuit, CBSI3aHHBIX C (U3UKOM;

e 7)3KOJOrHYe€CKOr0 BOCIIMTAHUSA:

e - OpUEHTAIlUS HA MpUMEHEHUE (HU3NYECKUX 3HAHUU NI pEelIeHUs 3aj1ad B
obJlacTu OKpyXarouied cpejabl, MJIaHUPOBAHUS IMOCTYNKOB U OIIEHKH HX
BO3MO>KHBIX TIOCJICICTBUH ISl OKPY>KAIOIIEH Cpeibl;

e - OCO3HaHHUE TIO0ATBLHOTO XapaKTepa YKOJIOTMYECKUX MpobsieM U MyTer ux

peleHns;
e 8) ajanTanum K M3MEHAIOIMUMCS YCJIOBHUAM COLUMAJIbHON U MPHUPOIHOH
Cpeasbl:
e - MOTPEOHOCTH BO B3aMMOJCHCTBUU TPHU BBHINOJHEHUU HCCIEIOBAHUN U

ITPOCKTOB (1)I/ISI/I"I€CKOIZ HaIlPaBJICHHOCTHU, OTKPBITOCTHL OIIBITY W 3HAHUAM

APYTHX,

e - TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUHYCCKYIO
NeSITENBHOCTD;

e - moTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE

dbopMynupoBaTh HIEH, TMOHATHS, TUMOTE3bl O (PU3NYECKUX OOBEKTaX H
SBJICHUSX;

e - OCO3HaHHME Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
obnactu pU3HKY;

e - IJJAHUPOBAHHE CBOETO PAa3BUTHUA B MPUOOPETEHUU HOBBIX (PUIUUYECKUX
3HAHUM;

e - CTpEMJICHHE AaHAJIU3UPOBATh U BBISIBISITH B3aUMOCBS3M TMPUPOJIBI,

o0IecTBa U IKOHOMHKH, B TOM YHCJIE€ C HCIOJb30BAHUEM (PU3UUECKHUX
3HAHMM;

e - OLIEHKA CBOMX JCHCTBUU C YYE€TOM BIHSHUA Ha OKPYXKAIOLIYIO CpeEny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMmbl 1m0 (pH3MKE HAa YpPOBHE OCHOBHOTO
obmero  obOpazoBanmss y  oOywaromerocss  OyayT  cOpMHUPOBAHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NI03HABATEIILHBIC
YHUBEpPCAIbHBIE Y4YeOHBIC JCHCTBUSA, KOMMYHUKATUBHBIC YHHBEPCAIbHBIC
yueOHbIe ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHbBIC ICHCTBUS.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBISITh M XAapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIM NMpHU3HAK KiIacCU(PUKALWU, OCHOBAHUSA
1U1st 0000IIEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUYUST B paccMaTpHUBAEMbIX
(dakTax, AaHHBIX M HAOJIONECHUSX, OTHOCSIIMUXCS K (PU3MUYECKUM
SBJICHUSIM;

BBISIBJISIT IPUUUHHO-CIIC/ICTBEHHbBIE CBS3U MPU U3YYCHUU (PUINYECKUX
ABJIGHUA W  TMPOILIECCOB, JeJaThb BBIBOJAbI C  HCHOJIb30BaHUEM
JNEAYKTUBHBIX U MHAYKTHUBHBIX YMO3AKJIIOUEHHM, BHIIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEJIUYMH;

CaMOCTOSATENILHO BBIOMpAaTh CMOCOO peuieHus ydeOHou (usnyeckoi
3a/1auu (CpaBHEHUE HECKOJIbKUX BAPUAHTOB pElIeHUs, BHIOOP Haubolee
HOJXOMASILEro ¢ yYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciie1oBaTeLCKAE TeCTBHUSA .

UCTIOJh30BaTh  BOMPOCHI  KAaK  HWCCIIENOBATEICKANA  HMHCTPYMEHT
TIO3HAHHS,

NPOBOJUTH IO CAMOCTOSTEIHHO COCTABICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIM (PU3UMYSCKUM JKCIEPUMEHT, HEOOJBIIOE HCCIICIOBaHHE
(U3UIECKOTO SIBICHUS;

OLICHWBAaTh Ha TNPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICIOBAHUS WIIH SKCIICPUMEHTA;
CaMOCTOSITEIbHO  (OPMYJTHUpPOBATH OOOOMMICHWS UM  BBIBOJABI  IIO
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHNUS,
IPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIEe pa3BUTHE (PUBUUECKUX
MPOIIECCOB, a TAKXK€ BBIIBUTATh MPEANOJIOXKEHUS 00 WX Pa3BUTHUU B
HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHbIE METOIbI, HHCTPYMEHTBI U 3alIPOCHI HPU MTOMCKE
1 0TOOpe MH(POPMALIMK WU JAaHHBIX C YUETOM MPEIATOKCHHON YUeOHOM
bu3udecKoi 3a1a4m;

aHAJIM3UPOBATh, CHUCTEMaTHU3UPOBATh u UHTECPIPETUPOBATH
uH(OPMAIUIO PA3IMYHBIX BUAOB M (POPM IIPEICTaBICHUS;



CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (HOpMY MHpEaCTaBICHUS
uH(pOpMaMM U WUIIOCTPUPOBATh pPEIIAEMBbIE 3a/layd HECI0KHBIMU
CXEMaMH, uarpaMmmMaMu, HHOM rpaukoi 1 MX KOMOMHALUSMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0J1€ 00CYXKJIeHUs1 Y4eOHOro MaTepuasa, pe3yibTaToB Ja00PATOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMou
TEMBbl M BBICKA3bIBaTh HJICW, HAIICJICHHBIE HA pEIICHHWE 3a7aud |
Hoj/iepKaHue OaroxenaTeIbHOCTH OOLICHHUS;

COIIOCTaBIISAITh CBOM CYXKJCHHUS C CYXACHHSAMH JPYTHX YYaCTHHKOB
auanora, oOHapyXKMBATh Pa3IHMUMe U CXOJICTBO MO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
NyOJIMYHO TPEACTABIATh PE3YyIbTaThl BBINIOJHEHHOTO (DHU3HYECKOTO
OmbITa (IKCTIEPUMEHTA, UCCIICOBAHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIUBHUIYAILHOW pabOThl TPH PEIICHWH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NpUHUMATh 1€l COBMECTHOH  JICATEIBHOCTH, OPTaHW30BHIBAThH
OeUCTBUSL MO €€ JOCTHKEHUIO: paclpelensiTh poyid, O00CYKAaTh
IpOLIECChl M PEe3yNIbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHS
HECKOJIBbKHUX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yibTaTa
10 CBOEMY HAIIPABICHUIO U KOOPJUHHUPYS CBOU JIEHCTBUA C IPYyTUMH
YJIeHAMU KOMAaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/la B OOWIUI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PerynsiTuBHbIe YHHBepcalbHbIEe YUeOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBJISITE MPOOJIEMbI B JKM3HEHHBIX M yYEOHBIX CHTYalHUsAX,
TpeOyIomuX 715 perieHnsi Gu3nIecKuX 3HAHUM;

OpPUEHTHUPOBATHCS B PA3IMYHBIX I[OAXOAAX MPUHATHUS PELICHUU
(MHAMBUAYAIbHOE, TIPUHATHE PEIICHUSI B TPyINe, NPUHATHE PEUICHUN
TPYTITION);

CaMOCTOSITEJIbHO COCTABJIATh aJTOPUTM pELICHUs] (PU3UUECKON 3a1auu
WIM [UIAHA WCCIENOBAaHUS C YYETOM MMEIOLIUMXCA PECYPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBATh MpeasiaracMble
BAPUAHTHI PELICHUI;



nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTte IUlaH e€
U3MEHEHHS;

OOBSACHATh TNPUYUHBI JOCTHXKEHHUS (HEAOCTUKEHUS) pe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YHCIE B XOJ1 BBIMOJIHEHUS
(¢u3MUeCKOro HCCIEeOBaHUS WM I[POEKTAa) Ha OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHHUBILUXCS CUTYyallMd, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh Ce€0sl Ha MECTO JpYroro 4ejgoBeKa B XOJAE CIOpa WIU
JUCKYCCUM Ha HAy4YyHYI TEMy, IMOHUMAaTh MOTHBBI, HAMEpPEHHUS U
JIOTUKY APYTOro;

NpHU3HABaTh CBOE MPABO HAa OUIMOKY MpPH pelIeHUU (PU3MUECKHUX 3aaad
WIH B YTBEPXKJICHUSIX Ha HAYYHbIE TEMBI U TAKOE ke MPABO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 9 kJjacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BAaTh MOHSATHS: CHUCTEMa OTCU€Ta, MaTepHalbHas TOYKa,
TpaeKkTopus, OTHOCHUTEJIbHOCTD MEXaHUYECKOTO IBHKCHMUS,
nedopmarus (yrnpyras, IIacTUYecKas), TPEHUE, IEHTPOCTPEMHUTEIIHHOE
YCKOpEHHE, HEBECOMOCTh U MEPETrpy3KH, IEHTP TAKECTH, aOCOIIOTHO
TBEPIOE TENO, UEHTP TSKECTH TBEPIAOrO Tella, pPABHOBECHUE,
MEXaHMYeCKHe KoyieO0aHUS W BOJHBI, 3BYK, MH(MPA3BYK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKajla 3JIEKTPOMAarHUTHBIX BOJH, CBET,
ONM30PYKOCTh W JAIbHO30PKOCTh,  CIEKTPHI  UCIYCKaHUS U
norjomeHus, anbda, O6era- W raMMma-u3ITy4eHHUS, W30TOMbBI, sAepHas
SHEPreTHUKA;

pa3nuyath SIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIHUHEITHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWXCHHE, CBOOOIHOE
najeHue  Tel, pPaBHOMEPHOE  JBUKEHHUE IO  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TEJ, PEAKTUBHOE JBWIKEHHUE, KoJieOaTeIbHOe
NBIDKEHHE (3aTyXalollle W BBIHYXKJICHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE€  JIBIDKEHUE,  OTPa)XEHHE  3BYKa,  MPSMOJUHEHHOE
pacrpoCcTpaHeHue, OTpaKEHUE U MPEJIOMJICHUE CBETa, IMOJIHOE



BHYTPEHHEE OTpPa)KEHUE CBETA, PA3IOKEHUE OENOro CBeTa B CHEKTP U
CJIO)KEHHME CIIEKTPAJIbHBIX LBETOB, IHCIEPCUSA CBETA, E€CTECTBEHHAs
PaANMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa M3IIyUYECHHS)
0 OIMCAHUI0O HUX XapaKTEpPHBIX CBOWCTB KW HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3MYECKUX SBICHUUH B
OKpyXarolmeM Mupe (B TOM uucie (U3MYECKUe SBICHUS B MPUPOJIE:
OPWIMBBI W OTJIUBBI, JABWXKEHHE IUIaHET COJHEYHOW CHCTEMBI,
PEaKTUBHOE JBWKEHHE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEMCMHUYECKHE BOJIHBI, I[yHaMH, D3XO,
[[BETa TeJl, ONTHUYECKHE SIBJICHUS B NMPHUPOJE, OMOIOrHYecKoe JAeHCTBUE
BUJUMOTO, YJIbTPA(PHOIETOBOrO U  PEHTTEHOBCKOIO  HU3JYYEHUH,
€CTECTBEHHBIM  paJMOaKTUBHBIA  (OH,  KOCMHUYECKHE  JIy4H,
pPaIMOaKTUBHOE M3JyYEHUE NPHUPOAHBIX MHHEPAJIOB, JEHCTBHE
PaIMOAKTUBHBIX M3JIyYEHWH HA OpraHM3M YEJIOBEKAa), IpU ITOM
NEPEeBOJIUTh  MPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIETATH
CYIIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3UUECKUX SIBICHUIA;
ONKCHIBATh HW3YYCHHBIE CBOWCTBA Tel U (U3WYECKUE SBICHUS,
UCTIOJNIBb3YA (pU3MYecKrue BETUUMHBI (CpPEHSASI U MTHOBEHHasi CKOPOCTh
TeJla [IPU HEPABHOMEPHOM JIBMKEHUH, YCKOPEHUE, IIEPEMEILECHUE, ITYTh,
yIjIoBasi CKOPOCTb, CUJla TPEHMs, CUJa YIPYIOCTH, CHJIA TSKECTH,
YCKOpeHHe CBOOOAHOrO MaJeHUs, BEC Tella, UMITYJIbC Tella, UMITYJIbC
CWJIbI, MEXaHHW4YecKas paboTa W MOIIHOCTb, MOTCHIIMAIbHAS SHEPTHs
TeJa, MOJHIATOTO HAJ MOBEPXHOCTBIO 3€MJIM, ITOTCHLMAIbHASL YHEPIUs
CXKaTOM MPYKUHBI, KMHETUYECKAas DHEPrus, IIOJHAs MEXaHU4eCKas
DHEPrus, MEPHOJ M YacToTa KoJieOaHWM, NIJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, IIOKA3aTEIb IPEIOMIICHUS
Cpenbl), TpU OMUCAHWU TPABWIBHO TPAKTOBATH (PUINUECKHUA CMBICI
UCTOJIb3yEMbIX BEJIUYMH, OOO3HAUYEHUS U €IUHUIBl (DU3HUECKUX
BEJIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIONIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMH BEIWYMHAMHU, CTPOUTH TpapUKH H3YUECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U IPOLECCHI,
UCITONIB3YS 3aKOH COXPAHEHMWs DHEPTUHU, 3aKOH BCEMHPHOI'O TATOTEHHS,
INPUHLKIN CYNEPHNO3HUMHA CWJI, TPUHLMUI OTHOCUTEIBbHOCTH [ anmuies,
3akOHbI HBIOTOHA, 3aKOH COXpPaHEHUSI UMITYJIbCA, 3AKOHBI OTPAKECHUS U
IIPEJIOMJICHUS] CBETA, 3aKOHBI COXPAaHEHHUs 3apsA0oBOrO M MacCOBOIO
Yuced IIPU  SANEPHBIX pEAKUMsIX, IPU OTOM JaBaTh CJIOBECHYIO



(GOpMyNIHpPOBKY 3aKOHAa M  3alUChIBaTh €r0  MaTEeMaTUYECKOEe
BBIPAYKEHUE;

OOBSACHATH (PU3MYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€  CUTyallMii  MNpPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTh OOBSCHEHUE U3 2—
3 JorMyeckux IAroB C ONOPOM Ha 2-3 W3y4YEHHBIX CBOMCTBA
(¢u3nuecKuXx sBICHUN, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemiatb pacy€THble 3a7aud (omMparoluecss Ha cucTeMy u3 2-3
YpaBHEHMI), HCHOJB3YsSd 3aKOHBI W (OPMYJbI, CBSI3bIBAIOIIUE
¢u3znueckre BeIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadyd
3aMKMChIBaTh  KpPaTKOE YCIOBHUE, BBISABISATH HEAOCTAIONIME  WIIU
U30bITOYHBIC JIaHHBIE, BHIOMPATh 3aKOHBI U (QOPMYIIbI, HEOOXOIUMbIE
JUISL pelieHusi, MPOBOJAUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'0 3HAaYeHUS (PU3NYECKON BETUUMHBL;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MNpPU TMOMOIIH
(u3MYECKUX METOJ0B, UCIOJIb3Yys ONMMCAHUE UCCIIEIOBAHUS, BBIIEISAThH
IpoBepsieMOe TPEIOJI0KEHHE, OIICHUBATh IPABUIBHOCTH MOPSIKA
IPOBEJICHUS HCCIENOBaHUs, JAEJaTh BBIBOABI, WHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUI U OIBITOB;

IOPOBOJUTh ONBITHI IO HAONIOJEHUIO (PU3MYECKUX SBICHUH WU
(¢u3nyeckux cBOMCTB Tel (M3yueHHe BTOpOro 3akoHa HeloToHa, 3akoHa
COXpaHEHUsl SHEPruu, 3aBUCUMOCTb Iepuoaa KosiebaHUil mpy>KMHHOTO
MasiTHUKA OT MacChl I'py3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUINTYJbl MajbIX KoOJI€OaHWW, NPSAMOJIMHEWHOE pacHpoCTpaHEeHHE
CBETa, pas3joXeHue OeJIoro cBeTra B CHEKTP, H3YYEHHE CBOMCTB
n300pakeHUsl B INIOCKOM 3€pKajie U CBOMCTB M300pakeHUs IpeAMETa B
cobuparomeit J1uH3e, HabMI0JeHNE CIUIOIIHbBIX U IMHEHYaThIX CIIEKTPOB
U3JTy4YeHHsI): CaMOCTOSITEJIbBHO COOMpATh YCTAaHOBKY M3 H30BITOUYHOTO
Habopa 00OpyAOBaHUSA, OMMCHIBATH XOJ ONbITA M €ro pe3yJbTaThl,
(opMyIupPOBaThH BBIBOJIBL;

OPOBOJIUTh TIpPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HM3MEPEHHUH,
ompenenssl CcpellHee 3HaueHue u3MepsieMoil BenuuuHbl ((HOKyCHOE
paccTosiHEEe coOuparolieil JHH3bI), OOOCHOBHIBATH BBHIOOp crocoba
u3MepeHus (M3MEepUTETHLHOTO PUOopa);

OPOBOJUTh HCCIEAOBAHNWE 3aBUCUMOCTEH (U3MUECKUX BEITUYMH C
UCIOJIb30BAaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHU
[P PAaBHOYCKOPEHHOM JBM)XEHUM 0€3 HayalbHOW CKOPOCTH, NEPHOJA
KOJIeOaHUI MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH



yriia OTPaKEHHs CBETa OT yrja MaJeHus W yria MpeJoMIICHHs OT yriia
MajieHus): TUTAHUPOBATh HCCIEOBAHUE, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBATh pE3yJbTaThl IOJYYCHHOW 3aBHUCHUMOCTHU
(bU3UYECKUX BEJIIMYMH B BUJE TaOIUI U TpadUKOB, JI€JIaTh BHIBOJBI 11O
pe3yabTaTaM UCCIIe0BaHus;

NIPOBOAUTh KOCBCHHBIC H3MEpPEHUS (PU3MUECKUX BEIWYUH (CpPEeTHSSA
CKOPOCTh M YCKOpPEHHE Tella IPU PaBHOYCKOPEHHOM JIBHKEHUH,
YCKOPEHHE CBOOOJIHOTO MAJCHUS, )KECTKOCTD MPYKUHBI, KO3PHUIIUCHT
TPEHHSI CKOJBKCHHS, MEXaHWYecKas padoTa W MOITHOCTh, YacTOTa U
neproy] KOJcOaHW MaTEMaTUYECKOTO W MPYKUHHOTO MAasSTHUKOB,
ONTHYECKAs CHUJa COOMPAOIICH JIMH3BI, PAJUOAKTUBHBIA (OH):
TUTAHUPOBATh U3MEPEHUs, COOMPaTh IKCIICPUMEHTAIBLHYIO YCTAHOBKY U
BBITMIOJIHATE ~ M3MEPCHHS, CIeAys MPEUIOKEHHOW  HMHCTPYKIIWH,
BBIUMC/ISATh 3HAYCHHC BEIWMYMHBI M aHAJIM3UPOBATH IOJYYCHHBIC
pEe3yNbTaThI C YYETOM 3aJJAaHHOU MTOTPEMIHOCTH U3MEPEHUM;

coOMoaTh TpaBWjia TEXHMKH O€30macHOCTH mpu  pabore ¢
1ab0paToOpHBIM 000PYIOBAHUEM;

pas3nuyaTh OCHOBHBIE MPU3HAKU HW3YUYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHalibHasg TOYKa, aOCOJTIOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOYHHK
CBEeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HyKJIOHHas
MOJIeSTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE:
CIUJOMETp, NATYUKHU TOJOXKEHUS, PACCTOSIHUS U YCKOPEHHUS, PaKeTa,
9XOJIOT, OYKH, MEpPUCKON, (oToanmapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, J03UMETp, Kamepa BunbcoHa), MCHoONb3ys 3HAHUA O
CBOMCTBaxX (U3MUECKUX SBICHHUH ¥ HEoOXonuMble (HU3MYECKUE

3aKOHOMEPHOCTH;
UCIIOJB30BaTh CXEMbl M  CXEMAaTUYHbIE PUCYHKH  HM3YYCHHBIX
TEXHUYECKHUX YCTPOMCTB, VU3MEPUTEIIBHBIX npudopoB u

TEXHOJIOTUYECKUX TIPOIECCOB TMPH PEIICHUU YUeOHO-TPAKTHIECKUX
3a/1a4, ONTUYECKUE CXEMBI JI1 MOCTPOCHUSI HU300pAKEHUI B MIOCKOM
3epKajie ¥ COOMpAroIe JIMH3E;

NPUBOJUTh TPUMEPHl  (HAXOAWTH WH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO HMCIOIb30BaHUA (DU3UUECKUX 3HAHHWI B MOBCEIHEBHOM
KU3HU 119 0oOecTiedeHns 0€30MacHOCTH MPH 00paIleHny ¢ mpudopaMu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3[0POBbsSI U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH Ccpejie;



OCYLIECTBJISITh MOUCK HH(popManuu (U3HMYECKOTrO COAEpKaHUA B
WuTepHere, caMOCTOATENbHO (QOpPMYyIHpys TOMCKOBBIA  3arpoc,
HaXOAUTh  IIyTU  ONPEACIICHUS  JOCTOBEPHOCTH  ITOIYy4YECHHOM
uH(pOpMAIMK HAa OCHOBE HMEIOUIMXCS 3HAHUM W JOMOJHUTEIBHBIX
VICTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMNOJHEHUM Y4YEOHBIX 3aJaHUil  HAy4HO-
HNOMYJSIPHYIO JIUTEPATYPY (U3HMUECKOTO COJEp)KaHMs, CIPABOYHbIE
Marepuansl, pecypcbl cetu  MHTepHer, Bnagete npuéMamu
KOHCIIEKTHUPOBaHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
uH(pOpPMAIMKM U3 HECKOJIbKUX MCTOYHMKOB (PM3MUECKOrO COJAEpKaHus,
nyOIMYHO IPEACTABIATH pe3yIbTaTh IIPOEKTHOMN WU
UCCIIEN0BATEIBCKON EATEIIBHOCTH, IIPU OTOM I'PaMOTHO MCIIOJIb30BaTh
U3YYCHHBIH TMOHATUMHBINA ammapaT HM3y4yaeMoro pasjaena (QU3uKd u
COINPOBOXK/1AaTh BBICTYIJICHUE Mpe3eHTalued ¢ yuyéToM ocoOeHHocTel
ayIUTOPUHU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne n/m Konrpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
Pazjnen 1. Mexanuveckue siBJIEHUSA
Mexannyeckoe €HHE U Croco0
11 NAHITICCKOT ABIDREHHE 1 e o 10 1 https://m.edso0.ru/CEOGHRGTL
€ro ONUCaHUs
1.2 BianmopericTBue Ten 20 1 3 https://m.edsoo.ru/UC1IRQAFAC
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazgeny 40
Pa3nen 2. Mexanudeckue KoJ1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieOaHus 7 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHu4ecKue BOJHBI. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro mo pazgeny 15
Pa3znesn 3. DileKTpPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
6)
3.1 HCRIPOMETHITTHOS TOTE 7 6 2 https://m.edsoo.ru/DT98B8EY0
AIIEKTPOMArHUTHBIE BOJTHBI
Utoro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUA
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ oNITHYECKHUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1

4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edso0.ru/2Z5AHODTO
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE SIBJICHUS
nu
5.1 CTYCKAHHE # NOTIOHeHHe treta 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CrtpoeHne aTOMHOTO sijipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHblie peakuu https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3nen 6. IloBTopuTe/ibHO-0000 a0 MOYJIb
[ToBTOpeHune u 0000ImIEeHNE
6.1 cojepx)aHus Kypca ¢puznku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVJ8BE
KJ1acc
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

JlaTa
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Mexannueckoe OBUKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

CucremMa orcuera.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO ABWKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IpsAMOJIMHEHOE
JIBUKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepaBnomepHnoe
MPSIMOJTMHEHHOE IBIKEHHUE.
CpenHsisi ¥ MTHOBEHHAst
CKOPOCTH

https://m.edsoo.ru/L043PYTGB

[Ipsimonunelinoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CkopocThb NPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

https://m.edsoo.ru/HXCDF3ZC8

JlaGoparopnas pabora
"OnpeneneHue yCKOpeHus
TeJa IpU PaBHOYCKOPEHHOM
JBVKEHUH 110 HAKJIOHHOM

https://m.edsoo.ru/1IKKINJFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

IJTOCKOCTH"

CB00OOHOE TTaICHUE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
Oumertel ["anunes
PaBHOMEpHOE IBUXKEHHE 11O

I

9 OKPYAHOCTH. LICPHOM 1 https://m.edsoo.ru/PVRBIDTTH
yacToTa oOpaleHusl.
JInHeliHas v yrioBast CKOPOCTH

10 Hentpoctpemnrenshoe https://m.edsoo.ru/O5LFGWFZY
YCKOpEHHUE
[IepBsiii 3ak0H HproTOHA.

11 https://m.edso0.ru/T4ADTURL3K
Bexrop cubr
B i H .

12 Topout ?:aKOH blotona https://m.edso0.ru/5A28NGVEV
PaBHoOfelicTBYIOIIAs cHia
T % H .

13 PETHI 3aKOH HpIOTOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cui
Pemrenue 3agau Ha

14 MIPUMEHECHHE 3aKOHOB https://m.edsoo.ru/GEM2S4HK9
Hrrorona

15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CHICHHE 3a/1a% 1o TeMe «ua https://m.edsoo.ru/HML1AMN12
yIPYTrOCTH»
JlaGoparopnas pabora

17 «OmnpeaeneHue )KeCTKOCTU https://m.edsoo.ru/T4PAJAFV1
IPYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7

19 Pemenue 3amau no teme «Cuina https://m.edsoo.ru/PJDH2DCOT



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T

TPEHUS»

20

JlaGoparopnast pabota
"Onpenenenne kodhdumeHTa
TPEHUs CKOJIbKEHUs"

https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reMme
"3axoHbl Herorona. Cuia
ynpyroctu. Cuna tpenus”

https://m.edsoo.ru/VT3T38KBU

22

Cuna TSKeCTH U 3aKOH
BCEMHPHOTO TATOTEHUSI.
Yckopenue cBOOOTHOTO
TaJICHUS

https://m.edsoo.ru/MEET XGF60Q

23

VYpok-koHpepeHIus

" JIBMKEHUE TEJT BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
lNamaktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemrenue 3agau o reme "Cuiia
TSDKECTH M 3aKOH BCEMHUPHOTO
TATOTEHU"

https://m.edsoo.ru/VO2GV8YAT

25

[lepBas kocmuueckas
ckopocTh. HeBecomocThb 1
Meperpy3Ku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue maTepuanbHOW
TOYKHU. AGCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEpAOTO
TeJa ¢ 3aKPerIEHHO’ OChIO

BpaiieHus. MOMEHT CHUJIBL.

https://m.edsoo.ru/AONEMB459



https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459

LenTp TsxecTn

27

PaBHOBECHE MaTepuaIbHO
TOYKHU. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaieHuss. MOMEHT CUIIBI.
LenTtp TsKECTH

https://m.edsoo.ru/GAMQWA4SLS

28

Pemrenue 3agad mo reme
"MowmeHT cunsl. LleHTp
TsOKecTH"

https://m.edso0.ru/0QJSN205C

29

[ToaroroBka Kk KOHTPOJBHOMN
pabore 1Mo Teme
"MexaHn4eckoe IBUKECHUE.
Bsaumonetictue Tea"

https://m.edsoo.ru/8D7SUVX5J]

30

KonTtponbHas padoTa o teme
"MexaHn4eckoe IBUKECHHUE.
BsaumonetlictBue Tea"

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynec tena. Ummynbe
CHJIBL. 3aKOH COXpaHEHUS
UMITyJIbCca. YIPYyroe u
HEYIpYyroe B3auMoIeHCTBHE

https://m.edsoo.ru/7P15BWQD?2

32

Pemenue 3aay no teme
"3aKkoH coxpaHeHus
uMmIynbca'

https://m.edsoo.ru/LQO6EH8F9

33

VYpoxk-koHpepeHuus
"PeakTHBHOE NBUKECHHE B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL



https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL

34

MexaHnunyeckasi pabota u
MOII[HOCTh

https://m.edsoo.ru/FCOHVOY XP

35

PaboTa cubl TSKECTH, CHIIBI
YIPYTOCTH U CUJIbI TPCHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGoparopnast pabota
«OrnpeneneHue padoThl CUIIbI
TPEHUs IPU PaBHOMEPHOM
JBVKEHUH TEJa 0
TOPU30HTAIBHON
MTOBEPXHOCTI

https://m.edsoo.ru/609HFE1P8

37

CBs13b SHEpruu 1 paboTHI.
[ToreHumaneHas sHEpPIUst

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOI
SHEpPruun

https://m.edsoo.ru/\WKXL7NXVR

39

3aKOH COXpaHEHHS SYHEPTUH B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTopHas pabota
«M3ydenue 3akoHa
COXpaHCHHUS SHEPT UM

https://m.edsoo.ru/0TVK8KJIXB

41

KonebarensHoe JBHXXCHHUC U
€TI0 XapaKTCPHUCTUKHU

https://m.edsoo.ru/SEQ3BHBZ3

42

3aryxaromue KojaebaHusl.
BreinyxkaeHHbie KoneOaHusl.
Pezonanc

https://m.edsoo.ru/13ZKD2M12

43

MaremMaTnyeckul u

https://m.edsoo.ru/O71PZDM11



https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11

NIPYKUHHBIA MassTHUKU

44

Ypok-uccnenoBaHue
«3aBUCHUMOCTH TIEpUOJa
KOJIeOaHUH OT KECTKOCTH
IIPY>XKUHBI ¥ MAcChl I'py3a»

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBpamienue sHEpruy Npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/RPN7BU655

46

JlaGoparopnas pabota
«OmnpeneneHue 4acToThl 1
nepuoja KojieGaHuu
NPY’>KUHHOI'O MasTHUKA)

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTtopHnast pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoaa KojiebaHuu rpysa,
MOJBEIIEHHOTO K HUTH, OT
Macchl rpy3a»

https://m.edsoo.ru/6YGEHWSDT

48

MexaHHn4YeCcKHe BOJHBI.
CBolicTBa MEXaHHYCCKHUX
BoJIH. [IpoosibHBIC 1
MOTIEPEYHBIE BOJTHBI

https://m.edsoo.ru/QHBQ3U5SXV

49

Ypok-koHbepeHus
"MexaHn4ecKHe BOJIHEI B
TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue n
OTpaXXCHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDB5



https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccnenoBaHue
"HaOnroreHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUUECKUI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VnbpTpa3Byk U HH(QpPa3BYK B
MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
COXpaHEeHUsA. MexaHn4eCKue
KoJieOaHus U BOJTHBI"

https://m.edsoo.ru/7YAJAV57M

55

KonTtponbHas padoTa o Teme
"3aKOHBI COXpaHEHHS.
Mexanuveckue KoaeOanus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

BHGKTpOMaFHI/ITHOC II0JIC.
BHGKTpOMaFHI/ITHI)IC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
3NIEKTPOMAarHUTHBIX BOJIH JUIS
COTOBO#1 cBs3H"

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccnenoBanue

https://m.edsoo.ru/SHN7BSEB4



https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4

"N3yueHue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIEI0 MOOUITEHOTO
Tenedona”

60

Pemenne 3amau Ha
ONPEAEIIEHUE YaCTOThI U
JJIMHBI BJIGKTpOMaFHPITHOfI
BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpoMarHuTHas pupoIa
cBera. CKOpOCTh CBETA.
BosHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBeTa.
[Ipsimonunelinoe
pacnpoCTpaHEHHE CBETA.
3atmenus CosiHna u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTPa)KEHUS CBETA.
3epkana. Pemenue 3aga4 Ha
MIPUMEHEHHE 3aKOHa
OTPaKCHHUS CBETA

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomiienue cBera. 3akoH
MIPEIOMIICHHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

ITonnoe BHYTPCHHCC
OTpa’XCHUC CBCTA.
Hcnonp3oBaHue MOJIHOIO
BHYTPCHHCT'O OTPAXKCHUA B
OIITHYCCKHUX CBETOBOAAaX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTopHas pabora

https://m.edsoo0.ru/R800IT10S



https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
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https://m.edsoo.ru/R80OIT1OS

"HccnenoBanue 3aBUCUMOCTH
yTiia TPeIOMIICHHUS CBETOBOTO
Jy4a OT yIJia MajcHus Ha
rpasuue "Bo3yX-cTexsio""

67

VYpox-koHpepeHuus

"M croib30BaHKe IOJITHOTO
BHYTPEHHETO OTPaKCHHUSI:
CBETOBOJIBI,
OINTUKOBOJIOKOHHAS CBSA3L"

https://m.edsoo.ru/0L9F63ZRU

68

JInusel. Onruyeckas cuia
JIMH3EI

https://m.edsoo0.ru/ZVV702L97F

69

[TocTpoenue n3odpaxeHuit B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpenenenre GOKyCHOTO
pacCTOSIHUA U ONITUYECKOM
CHJIBI COOMPAIOIIEH JTUH3BI"

https://m.edso0.ru/3SXTVNZNJJ

71

Ypok-koHbepeHIus
"OnTruyeckue JTMH30BbIE
npudopsr"

https://m.edsoo.ru/KKVVRKOP3D

72

I'na3 xak onrtuveckas cucrema.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepennus "leexTs
3penusi. Kak coxpanuthb
3penue”

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxxenune Oenoro cBeTa B

https://m.edsoo.ru/ZPRFN4D5V



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V

cnektp. OnbiTel HproTOHA.
CrnosxeHune CeKTpaIbHbIX
uBeToB. /lucnepcus cBera

Jlaboparopras pabota
"OnpITHI IO Pa3I0KEHUIO
0€enoro cBeTa B CIEKTP U

75 https://m.edsoo.ru/E518L6TCH
BOCTIPUSITHIO IIBETA TIPEIMETOB
MIpU UX HAOJIOJICHUH Yepe3
1[BETOBbIE (pUIbTPHI"
Ypoxk-npakTtukym "BosHOBBIE

76 CBOWCTBa CBETa: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHus u nuppaxus"

77 Ombrret Pesepopaa i https://m.edso0.ru/P922QVFIV
TJIaHeTapHas MOJIeNb aToMa

78 Hocrynarst bopa. Mozexs https://m.edsoo0.ru/OBJPHEQG2
atoma bopa
Hcnyckanue u nmorionieHme

79 cBeTa aToMoM. KBaHTEL. https://m.edso0.ru/MILRTHPCO
JIuHeityaTbie CEKTPbI
YpoK-npakTUKyM

80 "HaGnroienne criekTpoB https://m.edsoo.ru/7NCLNW296
UCITyCKaHus"

81 PagnoakTuBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM

82 CTpOCHHE aTOMHOTO 51pa. https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas mozaens

83 PannoakTuBHEIE https://m.edsoo.ru/RA796 TPSP
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npeBpaieHus. M30Tonsl

84

Pemrenue 3agad mo reme:
"PamnoaKkTUBHEIE
npespaieHus"

https://m.edsoo.ru/WX2HQP2S6

85

[Iepnon nomypacnana

https://m.edsoo.ru/\WZDJCOES87

86

VYpok-koHpepeHIus
"PanuoakTuBHBIE U3TyICHUS B
MpUpoie, MEAUIINHE, TEXHUKE"

https://m.edso0.ru/X1J4002C4

87

SnepHbie peakunu. 3aKOHBI
COXpaHEHUS 3apsA0BOTO U
MacCOBOI'O YHCEN

https://m.edsoo.ru/YOQ2XMKOO0

88

3Hepr1/m CBA3H aTOMHBIX AICP.
CBsI3b MaccChl ¥ YHEPTUU

https://m.edsoo.ru/NSTEUFIO3

89

Pemrenue 3amay mo reme
"Anepusie peakuun"

https://m.edsoo.ru/0D4KHLQAT

90

Peakuuu cunTe3a U aelIeHUs
sep. IcTouHuKY SHEprun
CouHIia 1 3B€31

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koudepennus "AnepHas
sHepreTHka. JlelcTBus
PaMOaKTUBHBIX U3ITy4eHUI Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/QTNWFW90Q

92

ITonroToBka K KOHTPOJIBHOM
paboTte o Teme
"DIeKTpPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.

https://m.edsoo.ru/TBOXB9TUO



https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
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KBauroBrie saBienums"

93

KonTtponsHast pabota o Teme
"DJIeKTPOMarHUTHOE TIOJIE.
DJIeKTPOMArHUTHBIC BOJIHBI.
KBanToBsbIe siBICHUS"

https://m.edsoo.ru/5SUTJAFD6U

94

[ToBTOpEeHue, 060061IEeHNE.
JlaGoparopHbie pabOTHI IO
Kypcy "BzaumoneiictBue Ten"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpEeHME, 0600IIEHNE.
Pemrenne pacueTHsIxX U
Ka4eCTBEHHBIX 3a]1a4d 10 TEME
"TennoBsie mporecch”

https://m.edsoo.ru/MMJINLZOSQ

96

[ToBTOpEeHME, 060OIIECHNE.
Pemenue pacueTHbIX 1
KayeCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TerioBeIX aBurarencii”

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpEHME, 00OOIIECHNE.
Pemenue pacueTHbIX U
KaueCTBEHHBIX 33/1a4 110 TeMe
"KII/ snexrpoycTtaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEeHME, 000OIIECHNE.
JlaGoparopHbie pabOTHI TIO
Kypey "CseToBble BICHUS"

https://m.edsoo.ru/FK30FNRHX

99

IToBTOpeHue, oboOIIeHNE.
Paborta ¢ Tekcramu 1o Teme
"3aKOHBI COXPAHEHNUS B
MexaHuke"

https://m.eds00.ru/91XS3CXDT



https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT

[ToBTOpenue, obodIIeHNE.
100 Pabora ¢ Texcramu 1o TeMe
"Kosnebauus u BOJIHBL"

https://m.edso0.ru/L3YKVIINT

[ToBTOpenue, ob6ooIICHNE.
101 Pabora ¢ Texcramu 1o TeMe
"CBeTOBBIE SIBJICHUS"

https://m.edso0.ru/LG3271SQ6

[ToBTOpEeHue, 060061IEHNE.

102 Pabora ¢ Tekctamu 1o Teme
"KBaHTOBas U sinepHas

¢buzuxa"

https://m.edsoo.ru/W7I1E16NU8

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

27



https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111€ro
o0pa3zoBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC TIOHATHUA

1.2

pasiinydaTth ABJICHHA IO OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB ¥ Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘—IeCKOe SIBJICHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXKalollleM MHUpe, B TOM 4YHUCIe (U3UYECKUE SIBICHUS B
NpHUpOJe, TPH OSTOM TMEPEBOAWTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYHIECTBEHHBIE CBOWCTBA  (ITPU3HAKH)

(bUBUYECKUX SIBJICHUHN

1.4

OIIMCbIBAaTh H3YYCHHBIC CBOMCTBA TElI H (1)I/ISI/ILIGCKI/I€ SIBJICHHA,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/Ie BCJIMYMHBI, IIpU OIIKMCAaHHWU IIPaBUJIBHO
TPAKTOBATb (bl/ISI/ILIeCKI/Iﬁ CMBICJI  HUCIIOJIB3YEMBIX  BCJIMWYHH,
0003HAYEHUST U CAWMHUNIIBI (1)I/ISI/IIICCKI/IX BCJIIMYHMH, HaAXOJUTb
(I)OpMy.]'ILI, CBA3BIBAOIIUC NAHHYIO (1)I/ISI/I‘IGCKYIO BCIIMYUHY C
Apyrumu BCINMYMHAMU, CTPOUTDH r pa(bI/IKI/I N3YYCHHBIX

3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘16CKI/IG SABJICHHUA H
IIPOLECChl, HUCIIOJBb3ysd H3YUCHHBIC 3aKOHBbI, IIpU 3TOM [1aBaTb
CJIOBECHYHO (I)OpMyJ'II/IpOBKy 3aKOHa u 3aIllMChIBATh €ro

MAaTEMaTUUCCKOC BBIPAKCHUC

1.6

OOBACHATH (1)H3I/II-ICCKI/IC mpouccCol 1 CBOMCTBaA TCJI, B TOM 4YUCJIIC U
B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa:

BBIABJIATE MPHUYNHHO-CJICACTBCHHBIC CBA3H, CTPOUTH 00BsICHEHHE




n3 2 — 3 JOrMYecKuX ILIaroB C MOMOLIbI0 2 — 3 H3YYEHHBIX
cBOiicTBa (u3MYECKUX SBICHUH, (U3MYECKUX 3aKOHA HIH

3aKOHOMEPHOCTH

1.7

pemate pacuéTHbIe 3aa4d (OMMPAOLIMECS Ha CUCTEMY 3 2 — 3
ypaBHEHHI), HCIONB3ysd 3aKOHBI U (POPMYIBI, CBS3bIBAIOIINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 33Ja4d
3alMChIBaTh KPaTKOE YCJIOBHUE, BBIABIATh HENOCTAIOIIME WM
n30bITOYHBIE  JIaHHBIE, BbIOMpaTh 3aKOHBI U (QOPMYIHI,
HEOOXOIMMBbIE Ui PELIEHUs, NMPOBOIUTH pPacu€Thl U OLIEHUBATH

PCATUCTUYHOCTD IMMOJIYYCHHOI'O 3HAUYCHU A (1)H3H‘I€CKOI>1 BCJIMYNHBI

1.8

pacrio3HaBath MPOOJIEMbI, KOTOPbIE MOXKHO DPEIIMTH MPHU TOMOIIA
(u3NYeCKUX METOJIOB, MCIIONB3ysd OINHCAaHWE HCCIICAOBAHMUS,
BBIICTIATH IIPOBEPSIEMOE MPEITIONOKEHNE, OLICHUBATH IPABUIBHOCTh
MOpsAKa  IPOBENCHMS  MCCIENOBAaHWS,  Jelarb  BBIBOPI,

WMHTEPIPETUPOBATH PE3Y/IbTaThl HAOIOICHUH U OTIBITOB

1.9

MPOBOJIUTH OTBITHl TIO0 HAONIONEHHUIO (PU3MUECKUX SIBICHHHA WA
(U3NYECKUX CBOKCTB TEII: CAMOCTOSITEIILHO COOMpATh YCTaHOBKY
13 U30BITOYHOTO Habopa 00Opy/IOBaHMsI, ONMCHIBATH XOJI OMBITA U

€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBOIBI

1.10

IPOBOJUTHh TPH HEOOXOJUMOCTH CEPUI0 TMPSIMBIX H3MEPEHUH,
oTpesieNsisi CpeiHee 3HAYCHUE M3MEpsSeMOi BeTMUUHBI ((POKYCHOE
paccTosiHue coOMparomel JMH3bI), 000CHOBBIBATH BHIOOP criocoba

U3MEpeHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

IIPOBOAUTH HCCICA0OBAHHC 3aBHCHMOCTEH (1)I/ISI/ILIGCKI/IX BCJIMYUH C
HCIIOJIb30BaHHUCM IPSAMBIX I/I3MepeHI/II712 IIJIAHUPOBATh
HCCIICAOBAHUC, CaMOCTOATCIIbHO CO6I/IpaTB YCTaHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTAaThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX
BCJINYHNH B BHIC Ta6J'II/II_[I/I Fpa(bI/IKOB, JAC€JIaTb BBIBOJbI IIO

pe3yiibTaTaM HUCCICIOBaHUA

1.12

IMPOBOANUTL  KOCBCHHBIC  HN3MCPCHUS q)HSH‘IeCKI/IX BCIIMYHH:
IJIaHUPOBATb HU3MCPCHUA, C06I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAHOBKY W BBIIIOJHATL H3MCPCHHUA, CIICAYA HpeHHO)KeHHOﬁ
HUHCTPYKIIMH, BBIYUCIIATH 3HAYCHUC BCIIMYUHBI U aHAJIM3UPOBATH

MOJIYYCHHBIC PE3YyJIbTaTbl C y‘IéTOM 3aJJaHHOH NOTrpeIIHOCTHU




U3MEpPEHU

1.13

coOmoaTh MpaBWiIa TEXHUKM OE30MAaCHOCTH TMpH paboTe ¢

1a00paTOPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (DU3MUECKUX MOJICICH:
MaTepuaibHasl TOYKa, a0COJIIOTHO TBEPAOE TEIO, TOYCUHBIH
VCTOYHMK CBETA, JIy4, TOHKas JIMH34, IUIAHETApHAs MOJEINb aToMa,

HYKJIOHHad MOACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3Y4YEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHHUS, UCHOJIb3Ys
3HaHMSI O CBOICTBaxX (PU3MUECKUX SABJIEHUH M HEOOXOIUMbIE

(u3nyeckrue 3aKOHOMEPHOCTH

1.16

WCIIOJb30BATh CXEMbl M CXEMAaTH4YHbBIE PHUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOICTB,  H3MEPUTENbHBIX  MpUOOpPOB U
TEXHOJIOTMYECKUX  MPOIECCOB  NpH  peleHHuH  y4yeOHOo-
MPAaKTHUYECKUX 3aJ1a4, ONTHYECKHE CXEMbl Uil TOCTPOECHUS

M300pakeHUH B TUIOCKOM 3€pKajie ¥ COOMPAIONICH JINH3E

1.17

MPUBOIUTH TPUMEPHI (HAXOMUTh WHOOPMAIUIO O TPUMEPAX)
MPAKTUYECKOTO  WCIIOJIL30BaHHUS  (U3UYECKUX  3HAHWHA B
MOBCETHEBHONW KU3HHM Il oOecredeHus: O€30MacHOCTH TMpH
oOpamieHnn ¢ mpuOOpaMH W TEXHUYECKHMHU YCTPOWCTBAMH,
COXpaHEHHS 3JI0POBbSI U COOJIOJCHUS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIEH cpejie

1.18

OCYILIECTBIISTh MOUCK MH(GOpMAaNUU (PU3NUECKOTO COAEpKaHUS B
cetu HMHTepHEeT, caMOCTOSTENbHO (OPMYIUPYsSd MOUCKOBBIN
3aMpoc, HaXOJUTh IMYTH OIPEIEICHHsI I0CTOBEPHOCTH MOTYYCHHOU
uH(GOPMAIIMK Ha OCHOBE MMEIOUIUXCS 3HAHUN U JIOTMOJHUTEIbHBIX

HCTOYHHKOB

1.19

UCMOJIb30BaTh TIPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HaydHO-
HOMYJISIPHYIO JIUTEPATYpy (PrU3HUECcKOro cofeprkaHusi, CIpaBOYHbIE
MaTepuaisl, pecypcbl ceTh IHTepHeT, BiageTh NpUEMaMU
KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHus HHPOpMALUU U3

OJIHOY 3HAKOBOM CUCTEMBI B IPYI'yIO

1.20

CO31aBaThb COOCTBEHHBIE NMHChbMEHHBIE H YCTHBIC COO6IJ.[€HI/I$I Ha




OCHOBE WH(POpPMAIUU W3 HECKOJIBKUX HCTOYHHKOB (PH3UUIECKOTO
COJICpXKaHUA, IMYOJIMYHO TMPEACTABIATh PE3YIbTAThl MPOCKTHOM
WIM MCCIIEIOBATEIbCKON JEATENBHOCTH, IIPU 3TOM TI'PaMOTHO
WCIIOJIb30BAaTh W3Y4YEHHBIM IOHATUMHBIM amnmapar Hu3y4aeMoro
pa3znena (U3UKKA U CONMPOBOXKAATH BHICTYIJICHHE MpE3EHTALUEH C

y4€ToM 0cOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

OpU  BBIIIOJHEHUH Y4E€OHBIX TIPOEKTOB U  MCCIEA0BaHUM
(u3MUECKUX MPOLECCOB pPaCHpenesITh O00S3aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTABJIIEHHBIMM  3a/JayaMH, CIEIUTh 32
BBITIOJIHEHUEM IUIaHA JIEHCTBUN U KOPPEKTUPOBATh €ro0, a/IeKBaTHO
OIICHMBaThb COOCTBEHHBIM BKJIaJ] B J€ATEIBHOCTh TPYIIIbI,
BBICTpPaWBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBIIAL

TOTOBHOCTb pa3periaTh KOHPIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KJIACC
Kon
Konx snementa [IpoBepsieMble 3IIEMEHTHI COIepKaHUs
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe ABWKEHME. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBFHOCTE MEXAHUYECKOTO JBIDKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
HepaBHOMEpHOE  NPSIMOJIMHENHOE  JIBUJKECHHE.
8.4 Cpennsis W  MTHOBEHHass CKOpPOCTb Tela  TpH
HEPaBHOMEPHOM JIBUKEHHUU
8.5 VYckopenue. PaBHOyCKOpEHHOE  MPSIMOJIMHEHHOE
' JBUKCHHE
8.6 CBoOoauoe magenue. OneiTel [ annnes
PaBHOMepHOE nBUXKEHHE MO OKpYyx)HOCTU. [lepros
8 8.7 ¥ yactoTa oOparieHus. JInHelHAs U YriIoBas CKOPOCTH.
LleHTpOoCTpEeMUTENBHOE YCKOPEHHE
8.8 [Tepsrrit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwuii 3akon HeroToHa
8.11 [IpuHIMO Cyneprno3uIuu CUil
8.12 Cuna ynpyrocru. 3akoH ['yka
8.13 Cuna TpeHus: cuia TPEHHUS CKOJILXKEHHS, CHIIa
. TPEeHHUsI TIOKOS, IPYTHE BUJIBI TPEHUS
8.14 Cuna TSHXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaACHUS
8.15 JBuxenne 1uianer Bokpyr Connpoa.  [lepBas




KocMuYeckasi ckopocTb. HeBecomocTs U neperpysku

PaBHOBecue MaTepuasbHOM TOYKH. AOCOIOTHO

8.16 )
TBEPOE TEIIO
8.17 PaBHOBecue TBEpAOIoO Tena C 3aKpEIIEHHOW OCBIO
' BpaiieHusi. MoMeHT cwibl. LIeHTp TskecTn
Nmnynec Tena. M3Menenue wummynbca. Mmmynbe
8.18
CHJIBI
8.19 3aKOH COXpaHCHHS HMITYJIbCa
8.20 PeaktuBHOE NBMXKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
8.92 PabGora cun Tsaxkectu, ymnpyroct, TpeHus. CBa3b
' SHEPrUu U paboThI
892 [loTeHnmanpHas SHeEprusi Teda, MOJHATOrO HaJ
' MTOBEPXHOCTHIO 3€MIJIH
8.24 [ToTeHnmanpHast SHEPTUS CXKATON TPYKUHBI
Kunernueckas sneprusi. Teopema 0 KHHETHYECKOM
8.25
SHEpPruu
8.26 3aK0oH COXpaHEHUsI MEXaHUYECKON PHEPTUHU
[TpakTrueckue pabOTHI:
Onpenenenue cpeAHEd CKOPOCTH  CKOJIbKEHHS
Opycka WIM [JBWKEHUS IIapuKa [0 HAKJIOHHOMN
wiockoctd. OrnpeneneHre YCKOpPEHHs Tena IpH
PaBHOYCKOPEHHOM  JIBIKEHHMM TI0  HaKJIOHHOMU
IUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTU MYTH OT BPEMEHU IMPHU
8.27 PaBHOYCKOPEHHOM  JIBWKEHUM 0€3  HaudaibHOU

CKOpPOCTH.

HpOBepKa THUIIOTE3bI: C€CJIIM IIPpU PaBHOYCKOPCHHOM
JABHMKCHUN 0e3 HaYaIbHOI CKOPOCTH ITYTU OTHOCATCA
KaK psing HEYETHBIX Yuceii, TO COOTBETCTBYIOIHC
IMPOMEIKYTKH BPEMCHU OJJUHAKOBLI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPCHUA

CKOJIb’)KCHHA OT CHJIbBI HOPMAJbHOTO JaBJICHUA.




Omnpenenenre KOIPPUIUCHTA TPEHUS CKOJIBKEHUS.
Omnpenenenne ECTKOCTH NpyxkuHbl. OnpexnencHue
paboThl CHIIbI TPEHUS IIPU PAaBHOMEPHOM JBMXKEHUU
Tena o TOPHU30HTAILHON MIOBEPXHOCTH.
Onpenenenne pabOThl  CHJIBI  YOPYTOCTH  IIPH
noIbEME Ipy3a ¢ MCIOJIb30BaHUEM HETIOABHYKHOTO H

[IOJIBUYKHOTO OJIOKOB

®u3nyeckue SBICHHUS B NPUPOJE: IPWINBBI H

8.28 OTJIIHBEI, JBWKeHHME IuiaHeT COJIHEYHOM CHCTEMBI,
PEaKTUBHOE JIBIYKEHUE JKUBBIX OPTaHH3MOB
8.29 TexHuyeckue yCTpOWMCTBA: CIUAOMETpP, JATUYUKH

MIOJIOKEHHS], PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKHNE KOJIEBAHNA 11 BOJIHBI

KonebarenpHoe JIBHIKECHHE. OcHOBHBIE
9.1 XapaKTepUCTUKU KojeOaHui: mepuoj, YacToTa,
aMILTUTY 12
MaremaTuueckKuidi U TNPYKUHHBIA  MasiTHUKH.
9.2 [IpeBpamienne  SHepruM TpH  KOJEOATCIHHOM
JIBUKEHUN
0.3 3aTyxarouue KOJIEOaHHUS. Brinyxennnie
' Kosiebanus. Pe3onanc
Mexaandeckue BoOaHBL (CBOHWCTBA MEXaHHMYECKUX
BoJH. [IpomosibHBIE W ToTIepeuHble BOJHBL. JljMHa
9.4 BOJHBI M  CKOPOCTh €€  pacrnpoCTpaHCHHS.
MexaHnudyeckue  BOJHBI B TBEPIAOM  Tele,
celicMHYECKHE BOIHBI
9.5 3Byk. [')poMKOCTh 1 BbIcOTa 3BYKa. OTpaxkeHHE 3ByKa
9.6 Wnubpa3Byk u ynbTpa3sByk
[IpakTnueckue pabOTHI:
Onpenenenre 4YacToThl M MepHOJa KOJIeOaHHI
9.7 MaTeMaTUYEeCKOTO MasiTHUKA.

OnpeneneHI/Ie YaCTOTBI MW TI€pUOJa KoJIeOaHMI

IMPY>XUHHOI'O MasdTHUKA




HccnenoBanue 3aBUCHMOCTH IepUOJa KojeOaHUM
MOABCIICHHOI'O K HHUTH TIpy3a OT MJJIWMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH IIE€pUOJAa KOJIEeOaHUM
MPYKUHHOIO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH  Ilepuoja  KojebaHuil  rpysa,
IMMOABCIICHHOI'O K HUTHU, OT MAaCChI I'py3a U )KECTKOCTHU
npyXuHbl. M3MmepeHue yckopeHUs CBOOOJHOTO

TaJIcHAs

dusnyeckre SBICHUS B npupoac: BOCHPUATUC

9.8 3BYKOB KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKIE
BOJIHBI, ITyHAMH, 9XO
9.9 TexHHYecKre yCTpOMCTBA: 3XOJIOT, HCIIOIb30BaHUE

YIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMATHUTHOE T1OJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
101 DJIEKTPOMAarHuTHOE  MoJjie.  DJIEKTPOMArHUTHBIE
' BOJIHBL. CBOMCTBA JIEKTPOMAarHUTHBIX BOJH
10.2 [Ixaa 371€KTpOMarHUTHBIX BOJIH
103 DJIeKTpoMarHuTHas npupoaa ceera. CKOpocTh CBETA.
' BosHOBBIE CBOMCTBA CBETa
10 [TpakTrueckue pabOTHI:
10.4 W3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMJILHOTO TeedoHa
Odusnyeckue SBJICHUS B TpUPOJE: OHUOIIOTHYECKOE
10.5 JNeCTBHE  BUAMMOTO,  YIbTpadHOJIETOBOTO U
PEHTTEHOBCKOTO M3JTyuYeHUH
10.6 Texuuueckue yCTpOMCTBA: UCIOJIb30BaHUE
' ANIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlydeBas monensb cBera. MicTouHuKku cBeTa
11 11.2 [IpsimosmHENHOE pacpoCcTpaHEHHE CBETA
113 Otpaxxenue cBera. [lmockoe 3epkamo. 3akoH
' OTpaXeHHsI CBETa




11.4

[Ipenomienne cBera. 3aKOH IPEIOMIICHHS CBETa.

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA

115

JIunza. Xox yden B JIMH3E

11.6

Onrtuueckas cuctema (oroanmnapara, MUKPOCKOIIa U

TCICCKOIIa

11.7

I'ma3z kak onTuueckas cucrtema. bianzopykocTts u

JAIIbHO30PKOCTh

11.8

Paznoxxenne Oenmoro cBera B crekTp. OIMBITHI
Herotona. CrnoxeHue  CIEKTPaJbHBIX  ILIBETOB.

Hucnepcus ceera

11.9

[IpakTueckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH yIiila OTPaKCHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHusI.

N3yueHne xapakTepuCTHK H300paKeHUS TIpeMeTa
B TUTOCKOM 3€pKaJie.

HccnenoBanue 3aBUCHMOCTH YIJia TPEIOMIICHUS
CBETOBOTO JIyda OT yrjla MaJIcHHUs Ha TPAHMIIe «BO3IYX —
CTEKIIOY.

[Tony4yenue n300pakeHu c TTOMOIIIBIO
COOMpAIOIIeH JTMH3HI.

OmnpeneneHne  (QOKYCHOTO  pacCTOSIHHS |
OTITUYECKOH CHIIBI COOMPAFOIIEH JTUH3BI.

OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETa B CIIEKTP.

OMnBITHI 0 BOCTIPUSTHIO I[BETA TPEJAMETOB MIPU HX

HAOIOJICHUH Yepe3 [IBETOBbIE (DHIIBTPHI

11.10

dusnyeckue sABJICHUS B npupoac: 3aTMCHUA COJ'IHI_Ia
n .HYHLI, OBE€Ta TCJI, OIITUYCCKUC SBJICHHA B

atMocdepe (1BeT Heba, pedpakius, paayra, MUPaxK)

11.11

Texauueckue YCTpOﬁCTBaZ OYKH, MEPUCKOII,

(I)OToarmapaT, OIITUYCCKHUEC CBETOBOAbI

12

KBAHTOBLGIE

SABJIEHUA

12.1

OmnsiTel Pe3epdopaa u ninaHeTapHas MOJENb aToMa.

Mogens atoma bopa




I/ICHyCKaHI/Ie 1 IOIJIOIMCHHUE CBCTA aTOMOM. KBaHThI.

12.2
JInnenyaTele CIIEKTPBI
PamnoaktuBHOCTE.  Asba, Oera- ©  Tramma-
12.3
W3ITy9CHUS
124 Crpoenue aromHoro sjapa. HykiioHHas wmojaens
' aTOMHOTO sapa. M30Tonsl
125 PannoaktuBHBIE MIpEBPALLCHUS. ITepuon
' noJiypacnasia aTOMHBIX sJIEp
12.6 SnepHble peakiu. 3aKOHBI COXPAHEHUS 3aps0BOTO
' Y MaccOBOTO YHCET
DHeprusi CBsS3W aTOMHBIX saep. CBs3b Macchl U
12.7
SHEPTHH
128 Peaknuu cunTe3a w nmeneHus supep. Mcrounukwm
' sHeprun CoJHIA U 3BE3]T
129 Snepnas osHepretuka. JleiicTBHE paaMOaKTHUBHBIX
' M3JIy4CHHI Ha )KUBBIE OPTaHU3MBI
[IpakTrueckue paboOTHI:
Habmronenne CIUIONIHBIX W JIMHEWUYATBIX CIIEKTPOB
12.10 W3JIy4EHHUS.
HccnenoBanue  TPEKOB:  U3MEPEHUE  DHEPruu
YaCTHIIBI TI0O TOPMO3HOMY yTH (110 hoTOrpadusim).
W3mepenue paauoakTUBHOTO (oHa
®u3nyecKkue SBICHHUS B IPUPOJE: €CTECTBEHHBIN
panvoakTUBHBIN  (oH, KOCMHUYECKHE  JIy4H,
12.11 paZiMOaKTUBHOE U3NYYEHHE MPUPOIHBIX MUHEPAJIOB,
JIEUCTBUE PAJUOAKTUBHBIX M3IYYEHUH Ha OpraHu3M
YyeJnoBeKa
1212 Texuuueckue yCTpOMCTBA: CIIEKTPOCKOII,

I/IHJII/IBI/IILyaJ'ILHHﬁ JO3UMCETP, KaMCpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B HAydYHOM KapTUHE MHpa;
chOpMUPOBAHHOCTh 0a30BBIX MPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M M NIO3HABAEMOCTH SIBJIEHUI PUPOJIBI, O POJIU IKCIIEPUMEHTA
B (u3mke, 0 cHUCTEeMOOOpa3ymoIie poau (PU3MKU B pPa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHHUKM U TEXHOJOTHH, 00 53BOJIIOLUU
(bM3UYECKUX 3HAHUM M MX POJIM B IIEJIOCTHON €CTECTBEHHOHAYIHOU
KapTUHE MHpa, O BKJIAJ€ POCCUHUCKHX U 3apyOCKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE  HAayKH, OOBSICHEHHE  IPOILIECCOB

OKPY’KaIOILIEr0 MUpPa, Pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUA O BUJAX MaTepuu (BEIIECTBO M TOJIE), O IBMKEHHH Kak
crioco0e CyIECTBOBaHUS MaTepud, 00 aTOMHO-MOJEKYISIPHON
TEOPUHU CTPOCHHS BEIIECTBA, O (DU3UYECKON CYIIHOCTHU SIBICHUU
opuposbl  (MEXaHUYECKUX, TEIUIOBBIX, DSJEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3iuuyaTh SBJICHUS IO OMNHCAHHUIO HX
XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX
JTaHHOe (PU3MYECKOe SBJICHUE; YMEHUE PACIIO3HABAThH MPOSIBICHUE
U3YYEHHBIX (PU3NYECKHUX SIBJICHUN B OKPYXAIOIIEM MHUPE, BBIIEISSA

UX CYIIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

Bnagenue ocHoBaMu MOHSATUMHOTO arapara 1 CUMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M UCIIOJIB30BAHUC UX JIA PCIICHUA y‘{e6HI>IX 3aJa4,
YMCHHEC XapaKTCPU30BATb CBOMCTBA TCII, (1)1/131/1%(:1(1/16 SABJICHHUA H
IMPOLCCChI, HCIIOJIb3Yy (bYHI[aMeHTaJ'IBHBIe U OMIIHMPUYCCKHUC

3aKOHBI

YMeHHue OIMCHIBATh HN3Y4YCHHBLIC CBOMCTBAa TE€l H (I)Hanecxne

SIBJICHHUS, UCTIOJIB3YsL (1)H3I/I‘ICCKI/IC BCIIMYHHBI

Bnanenne ocHoBaMH METOMOB HAay4YHOI'0 TIO3HAaHHUA C y‘-IéTOM




cobmroneHuss  mpaBui  Oe3omacHOro  Tpyjaa:  HaOIrOACHUE
(U3NYECKUX SIBIICHHIA:

YMEHHE  CaMOCTOSTENbHO  COOMpaTh  AKCHEPHUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOIO Habopa o0OpynoBaHUS IO HMHCTPYKLHUH,
ONMHCBHIBATH XOJ ONBITAa U 3alUCHIBATh €ro  pPe3yJbTaThl,
(hopMyIIMpOBaTh BHIBOIBI;

NPOBEICHUE TPSAMBIX W KOCBEHHBIX HW3MEPEHUH (U3NIECKUX
BEJIMYMH: YMEHHE IUIAHUPOBAaTh H3MEPEHHs, CaMOCTOSITEIHHO
cOOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY TI0 HWHCTPYKIIUH,
BBIUMCIIATH 3HAYEHWE BEJMYMHBI M aHAIM3UPOBATH TIOyYCHHBIE
pe3ynbTaThl € Y4E€TOM 3aJaHHOW TIOTPEIIHOCTH pe3ylIbTaTOB
W3MEpPEHUN;

MPOBEJICHNUE HECJIOKHBIX OSKCIEPUMEHTAIBHBIX HCCIICIOBAHUN;
CaMOCTOSITEIBHO COOMpATh OSKCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOJIUTh ~ HWCCIENOBAaHWE MO0 HMHCTPYKIHH, TPEICTABISATH
MOJTyYeHHBIC 3aBUCHMOCTH (PM3MUYECKUX BETHMYUH B BUE TAOIUI] U
rpauKoB, YUYUTHIBaTh IOTPELIHOCTH, JejJaTh BBIBOJBI IO

pE3yiabTaTaM HUCCICO0BaHUA

[ToHnManne XapakTepHBIX CBOWCTB  (PU3WYECKUX  MOJEICH
(MaTepuasibHas TO4YKa, aOCOJIOTHO TBEPAOE TEJIO, MOJICIH
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TN, IUIAHETapHAasi MOJAEIh
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Si/Jpa) U YMEHHE MPUMEHSTh

UXx s 00BACHEHHS q)I/BI/ILIeCKI/IX IIPpOoLECCOB

VYMmeHne o0bSICHATE (bI/IBI/I‘ICCKI/Ie IMponeCChl U CBOMCTBaA TCJI, B TOM
YuCJI€ M B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTHUKO-OPUCHTHUPOBAHHOI'O
XapakKTepa, B UYACTHOCTH, BbIABJIATH IPHUYUMHHO-CICIACTBCHHBIC
CBsA3H U CTPOUTDH 00BsCHEHHE C OHOpOI>'I Ha U3YYCHHBIC CBOMCTBA
(1)I/ISI/I‘IGCKI/IX HBHCHHfI, (bHSI/I‘IeCKI/IC 3daKOHBbI, 3aKOHOMCPHOCTHU H

MOJIEU

VYMmeHue pemate pacuéTHble 3a1aun (Ha Oasze 2 — 3 ypaBHeHHil),
UCTOJB3Ysl 3aKOHbl W (OpMYNbI, CBs3bIBaOLIME (PU3HUECKHe
BEJIMYMHBI, B YAaCTHOCTH, 3allMCBIBaTh KPATKOE YCIIOBHE 3alauH,
BBISIBJIATH HEJIOCTAIOIIME JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIBI,

HeO6XO,Z[I/IMLIe o e€ pelicHusd, HUCHOJb30BATh CIIPABOYHLIC




JJAHHbIC, MPOBOAUTH PACUYETBI K OLEHUBATh PEATUCTHUYHOCTH
MOJIyYEHHOTO  3HAaueHUs: (PU3MUECKOW  BEIMYUHBI, yMEHUE
ONPENENATh Pa3MEPHOCTh (PU3MUECKOW BEIWYUHBI, IMOTYYCHHOM

IPU PELICHUY 3a7a4u

YMeHue XapakTepu3oBaTh IPUHLMIBI JEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX
TEXHOJIOIMYECKUX MPOLECCOB 110 UX ONMMCAHUIO, UCTIOJb3Ysl 3HAHUS
0 cBOMCTBax (M3NYECKUX SIBICHUI M HEOOXOIUMble (U3NUYECKUE

3aKOHOMEPHOCTH

10

YMeHue wucnonb3oBaThb 3HAHUS O (QU3MYECKUX SBICHHUSIX B
MOBCEIHEBHON JKM3HM JuId oOecnedyeHus Oe30MacHOCTH MpU
oOpalieHUd C OBITOBBIMM NpuUOOpaMU U TEXHUYECKHUMU
yCTPOMCTBaMH, COXPAaHEHHS 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEJIEHUSI B OKpYXaloullel cpejie; MOHUMaHHE
HE0OXO0IMMOCTH IPUMEHEHUS TOCTHKEHUN (PU3UKU M TEXHOJIOTHM

AJI palfuOHAJIBHOTO ITPUPOJ0IIOJIE30BaAHUSA

11

OnbIT Mowcka, MpeoOpa3oBaHUS M MPEACTABICHUS HH(POpPMAIUU
(bU3UYECKOTO COJIEpPIKAHMS C HMCIOJIb30BaHUEM HH(POPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, yMEHUE OIICHUBATh
JOCTOBEPHOCTH TOJTYYEHHOW MH(OPMAIMKA HA OCHOBE UMEIOIITUXCS
3HaHUH W JOTIOJHHUTEIBHBIX UCTOYHUKOB; YMEHHE HCIIOJIb30BaTh
IpY  BBINIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
JUTEPATYPy (PHU3UUECKOTO COJICPIKAHUS, CIIPABOYHBIC MaTEPHAIbI,
pecypcel  cetu  MHTepHer; BnajeHWe 0a30BBIMH  HaBBIKAMU
npeoOpa3oBaHuss WHPOPMALMU W3 OJHOM 3HAKOBOH CUCTEMBI B
JPYrylo0; YMEHHE CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC U YCTHBIC

COO6IJ.[€HI/I$I Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHUX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O1'3 11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKUE SBJIEHUA
11 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucreMa oOTcuéra.
' OTHOCHUTETHHOCTD JIBHXKCHUS
PaBHomepHOE M HepaBHOMepHOe ABMKeHue. CpemHsisi ckopocTh. Dopmyia
1.2 JUTSI BBIYMCIICHUS CPEAHEHN CKopocTr: v = S/t
PaBHOMEpHOE MPSMONMHENHOE NIBM)KEHUE. 3aBUCUMOCTh KOOPJHWHATHI Tella
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJMHENHOTO JIBMOKEHUS
13 x(t)=x,+vt
I'paduku 3aBHCHMOCTH OT BpPEMEHH ISl TMPOCKIIUU CKOPOCTH, MPOCKIIMH
MepeMENICHUs, MyTH, KOOPAWHAThl MPHU PABHOMEPHOM MPSMOJUHEUHOM
JIBH>KEHUU
3aBUCUMOCTh KOOPJAMHATHI T€Ja OT BPEMEHU B CIIy4a€ PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBHYKEHUS:
7
Sl =v,, #1+a,* ;
2
@opMysibl Ui TPOEKIUU MEPEMEIICHUS, MPOEKIIMU CKOPOCTU U MPOCKIUU
YCKOPEHHS IIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUYKEHUH
2
1.4 5. (D =v,, -r+a].-%.
U.\'('f) =Upy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£IT.S'_T
I'padmku 3aBUCHMOCTH OT BpEMEHHU ISl MPOEKIUU YCKOPEHHS, MPOCKIINH
CKOpPOCTH, NPOECKLUHMH IEPEMEIICHUS, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
MPSAMOJIMHENHOM JIBUKEHUU
L5 CBoOonHoe maneHue. DopMyIibl, OMUCHIBAIOIIME CBOOOJHOE MaJIeHUE Tela

10 BEpTUKAIIN (,[[BI/I)KCHI/IC TCJIa BHU3 UJIM BBCPX OTHOCUTCIIBHO MOBCPXHOCTHU




3emnn). ['paduku 3aBUCHMOCTH OT BpEeMEHHM MJJIsl NMPOCKLUUH YCKOPEHHS,
MPOEKIUH CKOPOCTH M KOOPAMHATHI NPU CBOOOJHOM TAJCHUM Teja IO

BEPTUKAIIN

CKopocTh paBHOMEpPHOIO JIBMXKEHHUS Tena Mo OoKpyxHocTH. Hampasnenue
CKOPOCTH.

@opmyiia i BBIYMCICHHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTH M MEPUOL

oOparlieHus:
2R
L=
T

LlenTpocTpeMuTenbHOe ycKOpeHue. HampaBieHHe IEHTPOCTPEMHTEIBHOTO

1.6 yckopenusi. Dopmyina 1l BBIYUCICHUS! YCKOPEHHUS:
2
a. = v
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmysa [l BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nunepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS Tela U BEKTOPa CUJIBI,
JICHCTBYIOLIEN HA TEJIO
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F.  =_F
F. 2l P-l—}E




1.12

TpeHI/Ie IOKOSA U TPCHUC CKOJILXKXCHUS. CDOpMy.TIa UL BBIYUCIICHUA MOOYJIA

CHJIbI TPCHUSA CKOJIbXKCHUS:

Fszp-N

1.13

Hedpopmanust Tena. Ynpyrue u Heynpyrue aegopMaiuu. 3akoH YHpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsarotenne. 3aK0OH BCEMUPHOTO TATOTEHUS:

my -M,
F=Gg -1 _2
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.
dopmyna s BEIYUCICHUS CHIIBI TSDKECTH BOJIM3M TIOBEPXHOCTH 3eMiu: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HeBecomocTth u neperpy3ku

1.15

Nmnynbe Tena — BekTopHas pu3nyeckas BEIMYMHA.
p=mi

I/IMHy.]'IBC cucteMbl Tea. M3meHeHne HMITYJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa IJI1 SaMKHYTOﬁ CUCTCMBI TCJI:
D=1, +1m, U, =const

PeakTuBHOE ABMKEHUE

1.17

MexaHnuueckas pa60Ta. dbopMlea JJISA BBIYUCIICHUA pa6OTLI CHIJIBI:

A=F5cosct

MexaHudeckass MOIITHOCTb:

n=4
I




1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. CDOpMYJIa JJIs1 BBIYUCIICHUA

KUHETHUYECKON SHEPrUU:

J'JE_,?E
By

Teopema 0 kuHeTHUECKOU dHEprun. PopMyIa JUis BBIYMCICHUS

IIOTEHIMAJIbHOW HEPIUM TeJIa, IIOJHATOIO

HaJ 3eMIéii:

E,=mgh

1.19

Mexanudeckast SHEPTHsL:
E=E;+E »

3aKOH COXpaHEHUsI MeXaHN4eCKOM sHeprun. Popmyiia Juist 3aKOHA
COXpaHEHHUS MEXaHUYECKOI HEepPTruu B OTCYTCTBHE U TpeHus: E = const.

[IpeBpaieHne MexaHM4eCKON SHEPTUH MIPU HATTUUMUU CUJIbI TPEHUSI.

1.20

ITpocThie MEXaHU3MBL. «30JI0TOE IIPABHUIIO» MEXAHUKH.
Peruar. Moment cwisl: M - Fl.

VYcnoBue paBHOBECHS phlUara:
M +M, +..=0
[ToaswxHbIN 1 HenoABWKHBIN O051oku. KITJ] mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBineHue TBEPAOTO Tena.

(DOpMy.]'Ia JJIs BBIYUCICHUSA JaBJICHUA TBépI[Ol"O TCHIa:

_E
p_s"

JaBnenue raza. ATMocgepHoe JaBlieHHeE.

FI/I,[[pOCTaTI/ILIeCKOC HAABJICHUC BHYTPHU KUJAKOCTH.

q)OpMy.]'Ia JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH ) KUIAKOCTH:

p=pgh+p_,




1.22

3axoH Ilackans. ['mapaBnnyeckuil npecc

1.23

3akon Apxumena. Dopmyna Jyisi ONpEACIICHUS] BBITAIKUBAIOIICH CHUJIBL,

JNEUCTBYIOLIEH Ha TENO, HOTPYKEHHOE B KUIKOCTh WM Ta3:

Fag =pgV

VYcnosue nnaBanus Tena. [lnaBanue CyA0OB M BO3QYyXOIlJIABAHUC

1.24

Mexanunueckue KojeOaHWs. AMIUIMTYAA, MEPUOJI M YacToTa KOJIeOaHH.

dopmyiia, CBA3BIBAOLIAS YACTOTY U MEPUOJT KOJICOaHUI:

1.25

MaremMaTtnueckuii U NpPYKUHHBIA MasTHUKH. lIpeBpaieHune sHepruu Inpu

KOJ1€0aTeIbHOM ABWKEHUN

1.26

3aryxatomue koyiebanus. Beinykaennbie Konebanus. Pezonanc

1.27

MexaHudecKue BOJIHEL. HpO}IOJ’ILHLIe 1 IONICPCYHBIC BOJIHEL. JIJ'II/IHa BOJIHBI U

CKOPOCTh PACHPOCTPAHCHHUS BOJIHBI:

Lh=v-T

1.28

3ByK. [’ poMKOCTB M BbICOTA 3BYKa. OTpa)k€HHe 3ByKOBOUW BOJHBI Ha TPAHUIIE

nByx cpell. UHdpa3Byk U yabTpa3ByK

1.29

IIpakmuueckue pabomol

W3mepenune cpeqHell IIIOTHOCTH BEILECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
IPYXUHBL; KO3((PUIIMEHTA TPEHUS CKOJIBKEHUS; pa0OThl CUIIbI TPEHUS, CUIIbI
YIPYrOCTH; CpeIHEN CKOPOCTHU JBHKEHUS OpyCKa IO HAaKJIOHHOH IUIOCKOCTH;
yCKOpeHus: Opycka NIpu JBM)KEHUU MO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuosa KojiebaHU MaTeMaTH4ecKoro MasTHHKA; YacTOThl M Iepuoja
Kojie0aHUH TPY)KMHHOTO MasTHUKA; MOMEHTa CHJIbl, JIHCTBYIOILEro Ha
pblyar; paOoOThl CHJIBI YOPYrOCTH MpU HOAbEME TIpy3a C IOMOIIBIO
HEMOJBI)KHOTO 0JioKa; paboThl CUIIBI YNPYrOCTH INpH MOABEME TIpy3a C
MTOMOIIIBIO OJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOI CHIIBI OT 00b&Ma MOTpy:KEHHOU
YacTH TeJla U OT IUIOTHOCTU JKMAKOCTH; HE3aBUCUMOCTH BBITAIKHUBAIOLIEH
CUJIBI OT MAacChl Te€a; CWIbl TPEHHUSA CKOJIBXEHUS OT CHJIbI HOPMAIIBHOIO
J@BJIEHUS U OT poJa IOBEPXHOCTH; CUJBbl YIPYrOCTH, BO3HMKAIOLIEH B

NpY)XHUHE, OT CTeNeHHu AedopManuy MpYKUHBI;, YCKOpeHus: Opycka OT yria




HakJIOHa HAaNpaBISAIONICH; Tmeproaa (YacToThl) KOJICOAHWH HUTSIHOTO
MadTHHKA OT JJIWHBI HUTHU, IICPpHOOA KOJIe6aHI/II71 MPYKNUHHOI'O MadTHHKA OT
MacCChl Ipy3a U JKECTKOCTHU IPYKHUHBI, HCCICAOBAHUC HCE3aBUCUMOCTU
neprojia KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpy3a. IIpoBepka

YCJIOBHUS PABHOBCCHUSA pblyara

1.30

Qusuueckue s61eHUA 6 npupooe. TPUMEPBl IBHKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMM B JKMBOM M HEXHUBOH IPUPOJE, ACUCTBUE CUIBI TPEHUSA B
MPUPOJIE€ U TEXHUKE, NMPUWIMBBI U OTJIUBBI, JBIXKeHHE IIaHeT ColHEeuyHOU
CUCTEMBI, PEAKTUBHOE JBWKCHUE XUBBIX OPraHU3MOB, pbIYard B TeJe
4eJI0BEKa, BIUsSHUE aTMOC(EPHOro aBJIeHUS Ha )KUBOW OpraHu3M, IUIaBaHUE
pBIO, BOCHpHUSATHE 3BYKOB JKUBOTHBIMM, 3EMJIETPSICEHHE, CEHCMUYECKHE

BOJIHBI, IYHAMH, 5XO

1.31

Texnuueckue ycmpoiicmea: CIUIOMETD, TATYUKH TIOJO0XKEHHS, PACCTOSHUS U
YCKOPCHHA, AUHAMOMCTpP, MNOJMIMIIHWUKH, PAKCThI, pbIYar, HO)IBI/I)KHI)II\/’I u
HeHO)IBI/I)KHBII\/'I 6J'IOKI/I, HAKJIOHHAas ITJIOCKOCTB, MPOCTHIC MEXaHHU3MbI B 6I)ITy,
COOOMIArOIINECS] COCYBI, YCTPOMCTBO BOJIOIIPOBO/IA, THAPABIMUYECKHHA ITpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp, IXOJIOT,

WCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHBIC ITOJIOKECHHUS MOJ'ICKy.HHpHO-KHHGTH‘ICCKOﬁ TECOPHU CTPOCHHUIA
BCIIICCTBA. MOI[CJ'II/I TBépI[OFO, KHUIKOIO H F33006p33HOF0 COCTOSTHUH

BelecTBa. Kpucrannmyeckue u aMmop@Hble Tena

2.2

Z[BI/I}KGHI/IC JyacTull BCIICCTBA. CBs13b CKOpPOCTH JAIBWIXXCHHUA YaCTHL C

Temneparypoil. bpoynosckoe aBuxkenue, nuddysus

2.3

CMauuBaHue 1 KaIlTWJJIAPHBIC ABJICHUA

2.4

Temnosoe pacIupeHUC U CKATHUC

2.5

Temnosoe PaBHOBCCHEC

2.6

BHYTpeHHHH OHEpTIUs. PabGora u TCILIOINIEpCaada Kak CITOCOOBI M3MEHCHUS

BHYTPEHHEH 3HEprun

2.7

Bugst TCIJIonepeaavuu: TCIJIOMMPOBOJHOCTb, KOHBCKIUS, U3JTYUCHUC

2.8

HarpeBaHHe n  OXJIaAXACHHUC  TCII. KonmmyecTBo  TEIIOTEHL YaenbHas

TEIUIOEMKOCTD:




O=am(t,—1)

2.9

3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX IIpolieccax. YpaBHEHUE TEIIOBOIO

Oajanca:

QO +0, +..=0

2.10

Ucnapenue u xonaeHcauus. VI3MeHeHME BHYTPEHHEW DHEPTUU B IMPOLECCE
HWCHapeHuss W KOHJeHcaluu. KumneHue KuIKOCTH. YelabHas TeruioTa

napooOpasoBanus: L = Q/m

211

BiaxxHocTh BO31yXa

2.12

[InaBnenne u kpucrasmzanus. V3MeHeHHWE BHYTPEHHEH SHEpPruu Ipu

IUIaBJICHUHW U KpUCTAJJIN3allH. YJIG.TH)HaSI TCIIJIOTA IIJIaBJICHUA:

0

m

2.13

BHyTpeHHsis SHeprusi cropaHusi TOIUIMBA. YJeNbHAas TEIJIOTa CroOpaHus

tormmBa: q = Q/m

2.14

[Tpunnume! padoTs! TeroBeix AsuraTenei. KI1J[ rermoBoro auraremns

2.15

IIpaxmuueckue pabomoi

WN3mepenue  ynenbHOW — TEIIOEMKOCTH — METANIMYECKOTO  IMIJIMHIPA;
KOJIMYECTBAa TEIUIOTHI, IMOJIyYEHHOTO BOJOM KOMHATHON TeMImepaTypbl
(uKcUpOBaHHOW Macchl, B KOTOPYIO OIYIIEH HarpeTblii MHIUHID;
KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HArPEThIM HWIMHIPOM, MOCJIE OMyCKAHUS
€ro B BOJYy KOMHATHOW TeMIlepaTyphl; OTHOCUTEIbHON BIaKHOCTHU BO3yXa;
yIeIbHOM  TEIUIOTHl  IUIaBlieHUS JNbaa. lccienoBaHue — M3MEHEHUS
TEMIEPaTyphbl BOABI MPU PA3THUHBIX YCIOBUSX; SIBICHHS TEIIOOOMEHA MPH

CMEIIMBAaHUHU XOJIOJHOHN U FOpH‘ICﬁ BOJBbI; ITpoLieCcCa UCITAapCHUA

2.16

Qusuueckue a61eHUs 6 Hpupode:  TIOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHbIE SIBJICHUS B NPUPOJAE, KPUCTAJUIBI B TPHUPOJE, H3ITyUYEeHHUE

Connna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,




TyMaHa, UHCA, CHCTra

Texnuueckue yCMpOﬁCWlGd.‘ KalmnuJuIsApsbI, IIPUMCEPHBI HCIIOJIb30BaHUA

KpHUCTalJIOB, )KI/IZIKOCTHBIﬁ TCPMOMCTpP, HAAaTYUK TEMIICPATYpPbl, TCPMOC,

2.17
CUCTEMa OTOIUICHHUS JIOMOB, THTPOMETPHI, TICHXPOMETp, TapoBas TypOWHA,
JIBUTATEIh BHYTPEHHETO CTOPaHUS

3 DJIEKTPOMAT'HUTHBIE SIBJIEHUA

3.1 Dnektpuzarus Ten. [[Ba Buma 3JeKTpUYECKUX 3apsiioB

3.2 B3aumoeiictBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aK0H COXpaHCHHMSI JICKTPHUECKOTO 3apsiia

34 Onektpuueckoe mojie. Hampsok€HHOCTh DIIEKTpHUYEcKOro TmoJist. [lpuHImm
CYIEPIIO3UITNH YICKTPUUCSCKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

35 Hocutenmn anekrpudeckux 3apsjoB. JIeWCTBHE SIEKTPUYESCKOTO TIOJIS Ha
ANIeKTpUIecKue 3apsibl. [[pOBOTHUKY U JTUIICKTPUKH
[ToctostHHBIN 35eKTpUYecKHil TOK. JleicTBUS anekTpudyeckoro Toka. Cuiia
Toka. Hanpsixenue.

3.6 I =q/t,U=A/
DJEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE JIEKTPUIECKOE COTIPOTUBIICHHUE:

3.7 R =pl/S

38 3akon Oma s yaacTtka saekTpudeckoi memu: | = U/R
[TocnenoBarenbHOE COSTMHEHHE TIPOBOTHIUKOB:

I,=1,: U=U,+U,: R=R +R,
39 [MapannenbHoe coeTMHEHNE MPOBOAHUKOB PABHOTO COMIPOTHBIICHUS:

U=U;I=I+I;R=2.
- - 2

e

CMmenranHbIe COCAUHCHUSA ITPOBOJHNUKOB

3.10

PaGota u momrHOCTh Anektpudeckoro Toka. A = Ult, P = Ul




3.11

3akon Ixxoyns — Jlenua:

O=I"R-t

3.12

OmneiT Opcrena. MariutHoe mose OpsiMOro MPOBOJHUKA ¢ TOKOM. JIuHuu

MarHUTHON MHIYKUIWH

3.13

MaruutHoe m0oJie IMMOCTOSHHOIO MAarHuta. B3auMoOIeWCTBHUE IIOCTOSHHBIX

MariuToB

3.14

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM

3.15

Omnbrter @apazes. SBneHne aneKTpoMaruuTHOM nHAYKIuH. [Ipasuno Jlenma

3.16

IIpakxmuueckue pabomoi

N3mepeHnue dIEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
ANIEKTPUYECKOTO TOKa; pabOTHI AIEKTPUUYECKOTO TOKA.

WccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, BO3HUKAIOLIETO B IPOBOJIHUKE
(pe3ucTopbl, Jammoyka), OT HamNpsHKEHUs] Ha KOHIAX IPOBOJHUKA;
3aBUCHMOCTH CONPOTUBIIEHHUsS OT JUIMHBI IIPOBOJHHKA, IUIOIIAJAH €r0
MOIIEPEYHOI0 CEYEHUS U YIEIbHOTO CONPOTUBIICHUSI.

[IpoBepka  mpaBwia  UI1  DJIEKTPUYECKOTO HallpsDKEHUsT 1P
MIOCJE0BATEIbBHOM  COCJUHEHUN [POBOJHMKOB; TMpaBWiIa JJIs  CHIIbI
JNEKTPUYECKOTO TOKA NPU MapajUIeIbHOM COEAMHEHUH IPOBOJIHHUKOB

(pe3ucTOphl U JIAMITOYKA)

3.17

Qu3suueckue s61eHUs 6 npupode: DIEKTPUUECKUE SBJICHHUS B aTtmocdepe,
AJIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3eMid, Jpeid

ITIOJIFOCOB, POJIb MArHUTHOI'O ITIOJIA IJIS J)KU3HH Ha 3eMne, IMOJIAPHOC CUAHUC

3.18

Texuuueckue ycmpoucmea: 3NEKTPOCKOI, aMIepMeTp, BOJIBTMETP, pPeocTar,
CUETYMK DJIEKTPUYECKOM DHEPTHH, AIIEKTPOOCBETUTENBbHBIE PUOOPHI,
HarpeBarelbHbIC AIIEKTPOTPUOOPHI (mpumepstl), AIIEKTPUYECKHE
MIPEIOXPAHUTENH, AIIEKTPOMATrHUT, S3JCKTPOABHUTATENb MOCTOSIHHOTO TOKa,

TCHCPATOP MOCTOAHHOTO TOKA

3.19

3J'IeKTpOMarHI/ITHLIC BosHEL Illkama SJICKTPOMATHUTHBIX BOJIH

3.20

queBaﬁ MOJCIIb CBETA. HpﬂMOJ’II/IHCI\/’IHOG pacinpoCTpaHCHUEC CBCTa

3.21

3aKkoH OTPAXKCHUS CBCTA. IInockoe 3€pKajio

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH MMPEJIOMJICHUSA CBCTA




3.23

Jucnepcus ceera

Jlunza. Xopn nydeit B nuH3e. DOKycHOE paccTosiHME JMH3BL. OnTthueckas

3.24
cuna qun3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTHYECKHE PUOOPHI
Ipakmuyeckue pabomol

N3mepenne onTuYeckod CHIBI cOOWparomed JWH3BI;,  (POKYCHOTO
paccrostHus coOMparomiei JTMH3HI (TI0 CBOWCTBY PaBEHCTBA Pa3MEpOB MPEIMETa U
n300pakeHus], KOTJa MPEeaMeT PacIoJoKEeH B JIBOWHOM (hOoKyce), TOoKa3aTes

3.26 | mpemoMIIeHHSI CTEKIIA.

UccnenoBanue cBoiicTBa H300pa)KeHHs, MOJIYYEHHOTO C IOMOIIbIO
coOuparomiel JMH3bl; U3MEHEHHUs] (OKYCHOTO PACCTOSIHMSI JIBYX CJIOYKEHHBIX
JIMH3; 3aBUCUMOCTH YIila TPEJIOMJICHHsS CBETOBOTO JIiyda OT Yrja TaJeHHs Ha
TPaHUIIEe «BO3IYX — CTEKIIO»

397 Qusuueckue sasnenus 6 npupooe: 3arMmenus Comxna u JIyHbI, 1BeTa Tedm,
' OonTHYECKHUE SBJICHUS B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
3.98 Texnuueckue ycmpouicmea: OYKH, HEpUCKOI, (oToanmapaTr, ONTHYECKHUE

' CBETOBO/IbI
4 KBAHTOBGIE ABJIEHUA
i1 PanmnoaktuBHOCTh. Anb(da-, Oera-, ramma-umsnydeHws. Peaknum anmbda-u
' Oera-pacrajna
4 OmnbiTel Pesepdopna mo paccesHuro anbga-dactuil. IlnanerapHas mopnens
' aToma
4.3 CocraB aroMHOTO siapa. M30Tomb
4.4 [lepuon nomypacnazia aTOMHBIX s7ep
4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 M MAaCCOBOTO YU CET
Qusuueckue s61eHUs 6 Npupooe: E€CTECTBEHHbIH pPaJUMOaKTHUBHBINA (OH,
4.6 KOCMHMYECKUE JIy4M, PaJUOAKTUBHOE H3Iy4YE€HUE NPUPOAHBIX MHHEPAJIOB,
JeCTBUE PaJIMOaKTUBHBIX U3TyUYE€HHH Ha OPraHu3M yeloBeKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKOI, WHAMBHUIYAIbHBIM J03UMETD,

KaMepa BI/IJ'ILCOHa, AACPpHAd SHEPreTUuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






