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HOACHUTEJBHASA 3AITUCKA

[IporpamMma mo ¢u3uke Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHHUSI COCTaBleHA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI HAa 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOl mporpammsbl, mnpeactaBieHHbix B OI'OC OO0, a Takke ¢ ydyé€Trom
benepasibHON pabodeil mporpaMMbl BocuTaHus u KoHmenmww mnpenomaBaHusi y4eOHOTO
npeamera «Pusukay.

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJIeHa Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOEHHSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBarenbHON mporpammsbl, mnpeactaBieHHbIx B DOI'OC OO0, a Takke C y4yeToMm
dbenepanpHOi pabouell MporpaMMbl BOCIUTAHUS M KOHLCMIMU MPENOAaBaHUS y4eOHOTO
npeamera «Pusukay.

Conepxanue  mporpamMMmbl 1Mo (U3MKE  HampaBieHO Ha  (OPMHUpPOBAHHE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAIOIIUXCS U OPTaHM3alMI0 M3ydeHHs (U3UKU Ha
JesTEIbHOCTHOM OCHOBE. B mporpamMMe no (pu3MKe y4HUTHIBAIOTCS BO3MOXKHOCTH Yy4€OHOTO
npeaMera B peanuzanuu TpedoBanuit ®I'OC OOO k MIaHUPYEMBIM JUYHOCTHBIM U
METalpeAMETHbIM  pe3yJbTaTaM  OOy4YeHHs, a TakXke  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHMUsL.

[Iporpamma 1o ¢u3MKe ycTaHABIUBAET pacipeesieHne yueOHOro Marepuaia o rojaam
oOydeHust (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh H3YUYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pPAa3BUTHUS MPEAMETHOTO COJEPKAHHUS M YYEeTe BO3PACTHBIX
0COOEHHOCTEH 00yUaroImuXCs.

[Iporpamma no ¢usmke pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKOH MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMsbl [0 y4eOHOMY IIPEIMETY.

®u3uka SABIAETCS CUCTEMOOOPA3yIOIIMM JJii €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MPEJMETOB, MOCKOJBKY (U3MYECKHE 3aKOHBI JEeXaT B OCHOBE IPOLIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acTpOHOMUEH U (u3nUecKoii reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MUpa, MpeAocTaBisieT Haubosiee sCHble 00pasiibl
MPUMEHEHUsT HAay4YHOr0 METO/a TIO3HAHMS, TO €CTh CIOc0o0a MOJYyYEeHHs! JTOCTOBEPHBIX
3HaHUU O MUpE.

Onna u3 rnaBHBIX 331a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKType 00111ero oopa3oBaHus
COCTOMT B (POPMHpPOBAHMH €CTECTBEHHOHAy4YHOH TpaMOTHOCTH W HMHTEpeca K HayKe y
00yJaromxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEIIOJATraeT OBIAJICHUE CIEAYIOIMIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3yIOIIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS,;

e HHTEPIPETUPOBATH JIAHHBIE W HCIOJb30BaTh Hay4HbIE JOKa3aTeJIbCTBA IS

MOJIy4E€HHUSI BBIBOJIOBY.

Lenu u3ydenuss pU3MKK Ha ypOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs ONpPENENCHbI B
KOHLENIMA MpernojaBaHus y4yeOHoro mnpeaMera «@Puszuka» B 00pa30BaTesIbHbBIX
opranm3anusix Poccuiickoii @enepainy, pealn3yonMX OCHOBHBIE 00I1€00pa30BaTEIbHbIE
IPOrPAMMBI.



Lenu nzydenust GU3uKu:

e[IPHOOpETEHNE HMHTEpPEca M CTPEeMIICHUS OOydYaloluXcsl K HAyYHOMY H3y4YEHUIO
IPUPO/IBI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

epa3BUTHE TIPEJCTABICHUA O HAyYHOM METOJI¢ TMO3HAHUS U (HOpPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIHUM SIBICHUSIM;

«(hopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJibTaTa U3yUeHHs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e(hopmMupoBaHUE NMPEACTABICHUN O POIU (PUIUKHU JIJISl Pa3BUTHSA JPYTHUX €CTECTBEHHbIX
HAyK, TEXHUKHU U TEXHOJIOTHI;

epa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oyaymieil mnpodeccuoHambHON
NEeSATENbHOCTH, CBSI3AHHOW C (PM3HMKOM, MOJArOTOBKA K JaJIbHEWIIEMY OOYYEHUIO B 3TOM
HaIpaBJICHUMU.

JlocTmkeHne 3THX LieJied MporpaMMbl MO (PU3MKE Ha YpOBHE OCHOBHOI'O OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

e[IpUOOpPETEHNE 3HAHMM O JUCKPETHOM CTPOEHUU BEIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, AJIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e[IpHOOpETEHNE YMEHUH ONHUCHIBATh U OOBACHATH (U3MUECKHUE SBIECHUS C
MCIIOJIb30BaHUEM TIOJYUEHHBIX 3HAHU;

*OCBOCHUE METOJOB PEIICHHUS MNPOCTEHIINX PpAaCUETHBIX 3aJad C MCIOJIb30BAHHEM
buznuecKknx Mozenel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 337144,

epa3BUTHME YMEHMH HaONIOAATh TPUPOAHBIE SIBJIECHUS U  BBIIOJHATH  OIIBITHI,
nabopartopHble paOOTBl U SKCHEPUMEHTAIbHBIE HCCIIEIOBAaHUS C  HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

*OCBOCHUE TPUEMOB pabOThl ¢ MH(MOpManuen (HU3NYECKOTO COolepkKaHUs, BKIIIOYAs
WH(POPMAIINIO O COBPEMEHHBIX JOCTHKCHUSIX (PU3UKH, aHAIN3 M KPUTHUECKOE OLIEHWBAaHWE
uHdopmanuu;

*3HAKOMCTBO CO chepamu MpoPECCHOHATBHOMN JesATETbHOCTH, CBI3aHHBIMU C (PU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHUIX (PU3MUECKON HAYKH.

OO6111ee 4yncIo 4acoB, PEKOMEHAOBAHHBIX JJI1 U3yUeHUs PU3UKU HAa Oa30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henmeno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEITI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEJIO).
[Ipenyaraemeiii B mporpamme mo ¢GuU3NKE TMepeueHb JabOpaTOpHBIX padOT U  OIBITOB
ABJISIETCSI PEKOMEHAATENIbHBIM, YYMTENb JIeJaeT BHIOOP MPH MPOBEACHHUM JIA0OPATOPHBIX
paboT W ONBITOB C YYE€TOM WHAMBUIYATbHBIX OCOOCHHOCTEM O0OyYarommxcs, CIHCKa
HKCIIEPUMEHTAJIbHBIX 3aJaHUM, MpenaraéMblXx B paMKaX OCHOBHOIO TOCYJIapCTBEHHOIO
HK3aMeHa Mo (PU3HUKE.



COILEPKXAHUE OBYYEHUASA

7 KIIACC
Du3uKa 1 €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPA.

®usuka — Hayka o npupoze. SAsnenust npupoasl. GU3nyecKue SABICHNUS: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

duznueckre BeNIUUMHBL. M3Mepenue ¢usznueckux BelIUYWMH. DU3NYEcKHe MpUOOpHI.
[TorpemnocTs U3MepeHNit MexayHapoJHas CUCTEMA €UHHII.

Kax ¢usuka u apyrue ecTecTBeHHbIC HAYKH U3Y4YaloT MPUPOAY. EcTecTBeHHOHAYYHBII
METOJ NMO3HaHWA: HAOJIOAEHHE, MOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABMIKEHUE THUIIOTE3,
HKCIIEPUMEHT IO IPOBEPKE THUIIOTE3, OOBsICHEHHE HabmogaemMoro siBjaeHus. OnucaHue
(bU3MYECKUX SIBJICHHUH ¢ MOMOIIbIO MOIeIeH

Jlemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJIICHUS.

2. ®dusznueckue MpuOOPHI U MPOLETYpa NPSIMBIX U3MEPEHUM aHATOTOBBIM U LIU(PPOBLIM

pruOOpOM.

Jlabopamopnwie pabomel u onvimol.

1. OmpezeneHue LEHbI AJICHUS IIKAbI H3MEPUTEIBHOTO IPUOOpa.

2. H3mepeHue pacCTOSHUN.

3. M3mepenue o0bEMa JKUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TeEl.

5. M3Mepenue Ttemieparypbl IMPU MNOMONIM KUJIKOCTHOIO TEPMOMETpPAa MU JaTYMKA

TEMIIEPATYPHI.
6. IIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: JAIBHOCThH IMOJIETA IIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKa.
IlepBoHaya/ibHbIE CBEACHUS 0 CTPOCHUM BelllecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mmepbl. ONBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHHE BEIIECTBA.

JIBr>keHue yactuil BemiecTBa. CBsi3b CKOPOCTH ABUKEHHSI YAaCTHI] C TEMIIEPATypPOl.
bpoynoBckoe aBmxenue, nuddysus. BzaumomeiicTBue 4acTHUI] BEIIECTBA: MPUTSDKCHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, XKUIAKOCTEM U  TBEPIBIX
(kpucTammyeckux) Ten. B3anMocBsI3b MEXly CBOMCTBaMU BEIIECTB B Pa3HbBIX arperaTHbIX

COCTOSAHMAX U UX ATOMHOMOJICKYJIIPHBIM CTPOCHHUCM. OcobeHHOCTH aIrpCraTHBIX COCTOSIHUM
BO/JBI.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmoaenue nuddyszun.

3. HaOmionmenue sBneHW, OOBACHSIIOMUXCS NPUTSHKCHHEM WM OTTAJIKWBAHHEM
YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomel u onvimol.

1. OreHka n1uamMeTpa aToMa METOJA0M PSJIOB (C UCToJIb30BaHUEM doTorpaduii).



2. OmbITHI 10 HAOIIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OmnbITEI MO 0OHAPYKEHUIO ACHCTBHUS CHUJT MOJIEKYJISIPHOTO MPUTSIKEHUS.
JIBMsKeHMe U B3aUMOJAEHCTBHE TeJl.
MexaHnueckoe IBWXEHUE. PaBHOMEpHOE M HEpaBHOMEpHOE ABUkKeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHHUH. PacueT myTu U BpeMEHHU JIBUKEHUS.
SBnenue wHepiUuU. 3aKOH MHEPLMHU. B3auMojelcTBuEe TEa KaKk MPUYMHA HU3MEHEHUS
CKOpPOCTH IBHWKEHHMS Ted. Macca kak Mepa MHEpTHOCTH Tena. [InoTHocTs BemecTtBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 0O0beMa BEIIECTRA.
Cuia kak XapakTepuCTHKa B3auMoAeicTBUs Ten. Cuna ynpyroctd U 3akoH ['yka.
N3MepeHue cuibl ¢ TOMOIIBIO JUHAMOMETpA. fIBJIeHUE TATOTEHUS M cuiia Tsokectn. Cuna
TSDKECTH Ha Apyrux Ianetax. Bec tena. Heecomocts. CriokeHHE CUII, HAMPABJIEHHBIX IO
onHou mnpsmoi. PaBHopeicTByromass cui. Cuna TpeHus. TpeHue CKOJbKEHHS U TPEHHUE
1OKOs1. TpeHue B IpUPOAE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOTO ABUKEHHUS Tea.
2. H3mepeHne CKOpOCTH NPSMOJIMHENHOTO IBUKECHUS.
3. HaOmronenue siBleHUs UHEPIUU.
4. HaOmoeHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUH TEII.
5. CpaBHEHHE Macc 0 B3aUMOAECHCTBUIO TEI.
6. Cllo)xeHue CHJI, HAPaBJICHHBIX 110 OJJHOW MPSIMOM.
Jlabopamopnuie pabomel u onvimol.
1. OmpeneneHrue CKOPOCTA PABHOMEPHOTO JBMKEHUS (IIapUKa B JKUJIKOCTU, MOJIETHU
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

2. Ompegnenenue cpeHEN CKOPOCTHU CKOJIbKEHHUs OpycKa WM IIapUKa MO0 HAKJIOHHOU
TJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeNa.

4. OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedopmaliii) npy>KuHbl OT
IIPUIIOKEHHOU CUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJILKEHHUSI OT Beca Teja
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHue TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.

HNasnenne. CrocoObl YMEHBIICHHWsS ¥ YBEIW4YeHUs JaBieHus. JlaBienwe rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT oObeMma, Temmeparyphl. llepenadya naBieHUs TBEPABIMHU
TeJIaMH, XKUJKOCTAMHU U razamu. 3akoH [lackans. [lHeBMaTHUeCcKre MalIMHbI. 3aBUCUMOCTh
JABJICHUS KUIAKOCTH OT TIIyOuHbl. ['mapocrarnueckuii mapamoke. Coobmaromuecs cocyabl.
I'mapaBanyeckre MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe maBnenue. [I[pUuauHbBl CyIIECTBOBAHUS BO3AYITHOM
o6onouku 3emau. OneiT Toppuuemu. M3mepenue atMochepHOro AaBieHHs. 3aBUCUMOCTb
aTMOC(EpHOro JaBJ€HUS OT BBICOTHI HaJl YpoBHEM Mops. [Ipubopsl mys u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.

JleyicTBUE KUAKOCTH M Tra3a Ha IOIPY)KEHHOE€ B HHUX Telo. Brltankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.



Jlemoncmpayuu.
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3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaya gaBiIeHUs ) KUIKOCTHIO U Ta30M.

Coo0maromuecs cocy/ibl.

I'mppaBnuuecknii mpecc.

[IposiBeHME NEUCTBUS aTMOC(EPHOTO JTABICHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI OT O0OBbEMA MOTPYKEHHOW YacTU Tela |
MJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

YcnoBrue 1IaBaHWs TeEN: IUIABAHWE WM TOTPYKEHHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEW TeJIa U JKUJIKOCTH.

Jlabopamopnuie pabomel u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Telna B BOJAE OT 0ObEMa MOrpyKEHHOH B
KUJKOCTh YaCTH TEJIA.

OrnpeneneHue BBITAIKABAIOIIEW CHIIbI, JEHMCTBYIOUIEM HAa TEJNIO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKHUBAIOIIEH CHUIIBI, JCUCTBYIOIIEW HA TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOIIKME 3aBUCUMOCTD BBITAJIKUBAIOLIEN CHUIIbL, JEUCTBYIOLIEH
Ha TEJIO B JKHUIKOCTU, OT O0BbEMA MOTPYKEHHOM B KUJIKOCTh YacTH Tela U OT
IIJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeoMmeTpa WM KOHCTPYUPOBAHHE JIOAKM M ONIpPEACIICHUE €&
rpy30H0ABEMHOCTH.

PaGora 1 MOIIHOCTb. JDHEPrusl.
Mexanuueckas padota. MOIIHOCTb.

Ilp
pblyara.

OCTBhIE MEXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecus
[Ipumenenue mpaBuia paBHOBeCHs] pblyara K OJOKY. «30JI0TO€ MPaBUIIO»

Mexanuku. Koadduiument nonesnoro aeiicteus (manee — KIIJ[) mpocThIx MexaHU3MOB.
[IpocTeiec MexaHU3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. Kunernueckas u moTeHUUalbHas SHeprus. lIpeBparenue
OJIHOTO BHJIa MEXaHUYECKOI SHEPTUU B APYTrOid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Jemoncmpayuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1.

2.
3.
4.

8 KJUIA

Onpenenenve pabOThl CUJIBI TPEHHUsS] TPU PABHOMEPHOM JIBXKEHUH Tella II0
TOPU30HTAIBHON TOBEPXHOCTH.

Hccenenosanue yciioBril paBHOBECHSI pblyara.

N3amepenune KIIJ[ HakJIOHHOM MJIOCKOCTH.

I/IBY‘ICHI/IC 3aKOHa COXPaHCHUA MEXaHUYECKOU 9HCPIruu.
CC

TensoBble ABJIEHUS.



OCHOBHBIE TOJIOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUSI BEIECTBA.
Macca u pa3mepbl aTOMOB M MOJIeKYJI. OMBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKEHHUS
MOJIEKYISIPHOKMHETHYECKON TEOPHH.

Mopenu  TBEPAOro,  JKUAKOTO M Ta3000pa3HOrO  COCTOSIHMM  BEIIECTBa.
Kpucranmnmmaeckue n amopdubie Tena. OObSICHEHNE CBONCTB ra3oB, JKHIKOCTEH M TBEPABIX
T€I HAa OCHOBE TMOJOXEHH MOJEKYJIIpHO-KUHETHYeCKOH Teopun. C(CMauuBaHue U
KaNWUIAPHBIC ABIECHUS. TEII0BOE paCIIMPEHUE U CHKATHUE.

Temmneparypa. CBsA3p TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOIO ABWKECHHS YaCTHII.
Buytpennsis sHeprus. CrnocoObl U3MEHEHHs BHYTPEHHEW HSHepruu: Tervionepenadya u
coBepieHrue padboTel. Buapl Temionepeaadn: TeIIOMPOBOHOCTh, KOHBEKITUS, H3TyUYCHHUE.

KonuuecTtBo TemnoThl. YaenpHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U TEIIOBOE
paBHOBecue. YpaBHEHHWE  TeroBoro  OamaHca. [lmaBimeHue ©  OTBepAeBaHUE
KpUCTAJUIMYECKUX BEIIEeCTB. YJleabHas TerioTra IuUiaBieHus. I[lapooOpasoBanue u
koHJeHcauus. Mcnapenue. Kunenue. YaenbHas Temiora napooOpa3zoBaHusi. 3aBUCUMOCTh
TeMIrepaTypbl KUIIEHUSI OT aTMOC(EPHOTO J1aBICHUS.

BrnaxuocTts Bo3yXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpununer padotsl TemnoBeix asurateneit KIIJ| temmoBoro asuratens. TersoBbie
JBUTATEM U 3alIATA OKPYKAIOIIEH CPEbI.

3aK0OH COXpaHEHUS Y MPEBPAILEHUs] PHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. Habnrogenme OpOyHOBCKOTO IBHKECHHSI.

2. HaGmonenue nuddysun.

3. HaOnroneHue siBJeHUN CMauUBaHUS U KaWJUISIPHBIX SIBJICHUH.

4. HalmioieHre TerioBOro pacuimpeHust Tel.

5. V3MeHeHue pdaBieHHs ra3a TMpU H3MEHEHUH OOBEMAa W HArpeBaHUU WIH
OXJIAXKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPhI.

Bunsl Tenonepenaum.

OxunaxkaeHue npu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepIiiieHIN pabOThl BHEITHUMHU CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOmronenue kumeHus.

12. HabnmroaeHue nmocTostHCTBa TeMIIepaTyphl TIPH TIJIaBJICHUH.

13. Mogenu TEIJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomel u onvimol.

1. OmbITHI IO OOHAPYKEHUIO NEUCTBHS CHJI MOJICKYJISIPHOTO TTPUTSHKCHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB TIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel MO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUIKOCTEH U TBEPHABIX
TeI.

4. OmnpenencHue TaBICHUS BO3AyXa B OALTIOHE MITIPHUIIA.

o 0 N o



5. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHS BO3IyXa OT €ro o0béma u
HArpeBaHUs WU OXJIAXKICHUS.

6. IlpoBepka TUMOTE3bl JUHEWHON 3aBUCUMOCTH JUJTUHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUYECKON TPyOKE OT TEMIIEpaTyphl.

7. HaOmronmenve n3aMeHeHUs] BHYTPEHHEH SHEPTHH TeJla B PE3yJIbTAaTe TEIJIONepeIaun 1

pabOTHI BHEITHUX CHIL.

8. HccienoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJOJAHOW W TOpsUel

BOJIBL.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MpPH TEIMIOOOMEHE C
HAarpeThiM METAIINYECKAM [IUJIUHIPOM.

10. OnpenesieHne yaIeabHON TEITOEMKOCTH BELIECTBA.

11. MccnmenoBanue npoliecca UCapeHusl.

12. OnpenesieHne OTHOCUTEIBHOW BIAXKHOCTH BO3/yXa.

13. OnpeneneHne yaeapHON TEIIOTHI IUIABJICHUS JIbJA.

JJIeKTpU4YeCKUe U MATHUTHBbIE SIBJICHUS.

OnexkTpu3anms Teil. J[Ba poJa 3JIEKTPUYECKHUX 3apAnoB. B3anmonencTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTBH CHJIBI B3aMMOJICUCTBUS 3apsKEHHBIX TET OT BEITUYHHBI
3apsA/I0B U PACCTOSIHUSA MEXKTY TeJlaMu ).

Onektpuueckoe  nose.  Hampsoxk€HHOCTh — anekTpuyeckoro  monsd.  [IpuHnun
CYyNEePHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHbBIN 3neKTpuueckuil 3apsg. CtpoeHue
atoma. [TpoBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKU TOK. YCIIOBHSI CYIIECTBOBAHHUS SJIEKTPUUYECKOTO TOKA. VCTOYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSIX U ra3zax.

Onektpuueckas nenb. Cuia ToKa. DJIEKTpUYecKoe HampsbkeHne. ConpoTHBIIEHUE
MIPOBOAHUKA. YJIEIbHOE COINPOTUBJIIECHHE BellecTBa. 3akoH Owma g ydyacTka Lemu.
ITocnenoBarenbHOE M MAapauIeIbHOE COETUHEHUE ITPOBOTHUKOB.

PaGoTa u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH [[xoyns—Jlenuma. DnexTpuueckue
LIETIH U TIOTPEOUTENHU JIEKTPUUIECKOM dHEepruu B ObITy. KOpoTKoe 3aMbIKaHUE.

[ToctostHHbIe MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarauTtHoe 1ojie 3eMJIM U €ro 3HauYeHue IS )KU3HU Ha 3emiie. OnbIT OpcTea. MarHutHoe
MOJIE JJIEKTPUUYECKOrO TOKa. I[IpuMeHeHue JIEeKTpOMAarHUTOB B TexHHUKE. JlencTBue
MAarHUTHOTO TIOJiI HA MPOBOAHUK C TOKOM. OJIEKTPOJABUIATEIb MOCTOSSHHOTO TOKAa.
Hcnonb30BaHuE 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Oneitel  ®apaznes. SBieHue saeKkTpoMarHuTHOW HHAyKuud. [IpaBwiio Jlenua.
Onextporenepatop. CrmocoObl MONYYEHUS AIEKTPUUECKON HEPruu. DJIEKTPOCTAHIINHM Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

1. DJeKTpu3alus Tell.

2. JIBa poaa 3nEeKTPUYECKUX 3apsIOB U B3aUMOJICHCTBUE 3aPSKECHHBIX TEIL.

3. YCTpPOHCTBO U IEMCTBUE IJIEKTPOCKOIIA.



R LU L

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DnekTpocTaThyecKass UHAYKIHS.

3aKOH COXPAaHEHMSI JIEKTPUUECKUX 3apSAI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3mMepeHne 25eKTprUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
Peocrar u marazuH cCONpOTUBIIECHUN.

B3anmonencTBrE MOCTOSHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOXXHOCTHU Pa3IeICHUs [IOJI0COB MarHuTa.
MopaenupoBaHue MarHATHBIX MTOJIEW MOCTOSHHBIX MATHUTOB.
OneiT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHHUT.

JleficTBME MarHUTHOT'O I10JI HA IIPOBOJAHUK C TOKOM.
DIEKTPOABUTATEIb ITOCTOSTHHOIO TOKA.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHON MHIAYKIIAH.
OmnebiTel @apanes.

3aBUCUMOCTb HaIPABJICHUS] HHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
DIeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimeol.

o v A wnN e

10.
11.
12.

13.
14.

OnbIThl IO HAOTIOEHUIO SJIEKTPU3ALMH T UHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanne neMCTBUS IIEKTPUUYECKOTO MOJIS HA IIPOBOJHUKHU U JUAIEKTPUKH.
CO6opka u nmpoBepka paboThI JIEKTPUUECKOH IETH TOCTOSHHOTO TOKA.

W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3MepeHne u peryIimpoBaHUE HANIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIBl  TOKAa, MAYIIETO 4YE€pe3 pEe3UCTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OneITl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH  AJIEKTPHUYECKOTO  CONPOTHBIICHUS
IIPOBOJIHMKA OT €r0 JJIMHBI, IUIOIIA/IA TONIEPEYHOIO CEYEHUS U MaTEpHaIa.
[IpoBepka mpaBuiia CIIOKEHUS HANPSHKEHUW MPU MOCIEIOBATEIBHOM COCIMHEHUN
JBYX pPE3UCTOPOB.

[TpoBepka mpaBuiIa JUisi CUIIBI TOKA MPU MapajuIeIbHOM COEIUHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UAYIIErO Yepe3 Pe3UCTOp.
OmnpeneneHre MOIHOCTY AJIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCMMOCTM CHJIBI TOKa, MAYLIETO 4Yepe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Omnpenenenue KIIJ[ HarpeBaTess.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MArHUTOB.



15. I3yueHne MAarHUTHOTO TIOJsl TOCTOSSHHBIX MAarHUTOB TpPH WX OOBEIWHEHUHU H
pa3ieiICHUHN.

16. MccnenoBanue AENCTBHS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS KaTYIIKUA C
TOKOM Y MarHuTa OT CHJIBI TOKAa M HaIPABJICHHS TOKA B KaTYIIKE.

18. M3yueHue nelCcTBUASI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOJBUTATENS.

20. 3mepenne KII] anekTpoaBuraTebHOM YyCTaHOBKH.

21. ONBITHI IO UCCIEAOBAHUIO SBJICHUS 3JICKTPOMATHUTHOW MHIYKIHMH: UCCIIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KUIIACC

MexanuyecKkue siBJICHMA.

Mexannueckoe aBmxkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsAMoONIMHENMHOE IBH:KeHUE. HepaBHOMepHOE
IpSAMOJIMHEWHOE ABMKEeHUE. CpenHsss U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM
JIBUKEHUU.

VYckopenue. PaBHOyCKOpeHHOE MpsSMONMHEHOE [BHKeHHEe. CBOOOJHOE TNaJCHHE.
Omnpbitel ['anumnes.

PaBHOMeEpHOE nBMMX)EHUE 110 OKPYKHOCTH. [lepron n yactora oOpamenus. JIuneinas u
yIJIOBasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepsebiit 3akoH HetotoHna. Broponi 3akon Hetorona. Tperuit 3akoH Herorona. [IpuHImn
CYyNEPNO3ULIU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHUS CKOJbKECHUS, CHIIA TPEHUS
IIOKOs, IPYTUE BUABI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
JBmwxenne mianetr BOKpyr Comnma. IlepBas kocmmueckas ckopoctb. HeBecomocTes u
MIEPErpy3KH.

PaBHOBecre MaTtepralbHOM TOYKH. AOCONIOTHO TBEPAOE Teino. PaBHOBecrue TBEPIOTO
TeJIa C 3aKPEINIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc tena. I3MeHeHne umitynbea. UMITyabC CHilbl. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeakTuBHOE IBHIKECHHUE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u padotsl. [loTeHIManpHas SHeprus Tejaa, NOJHATOrO HajJ MOBEPXHOCTHIO 3EMIIH.
[TorenuuanbHass >HEpruss cxkarom npyxuHbl. KunHetmueckas sHeprus. Teopema o
KMHETUYECKOW 3HEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTIUH.

Jemoncmpayuu.

1. HabGnrogeHue MexaHMYeCKOTro JIBHXKEHUSI Tella OTHOCUTEIBLHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHHME MyTel U TPAEKTOPUU IBHXKEHHSI OJHOTO U TOTO K€ Tela OTHOCUTEIIHO

pa3HbBIX TEJ OTCUYETA.
N3MepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUXKEHUSL.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKECHMUS.



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

HaGnronenue nBmKeHMS Tella 1Mo OKPYKHOCTH.

Habnrogenne MexaHWYECKUX SBJICHHWHA, TPOUCXOIANINX B CHCTEME OTCUéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUHW OTHOCUTEIBHO
KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOPEHUS T€Ia OT MAcChl TeJla U ICUCTBYIOIIEH Ha HETO CUJIBI.
HabGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBUU TEJL.

N3MeHeHue Beca Tesa Mpyu yCKOPEHHOM JBHKCHUU.

Ilepemaua uMItyabca py B3auMOJEHCTBUU TEN.

[IpeoOpazoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMIyJIbca MPU HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

Hab6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU TTPU CBOOOHOM I1aJICHUU.

CoxpaHeHnE€ MEXAHUYECKOM DJHEPruM NpU ABWKCHUMA Tela I0J JACHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHne TpakTa JUisl pa3roHa M JAJIbHEHMIIEr0 PaBHOMEPHOIO JABUKECHUS
IapYKa WK TEIEXKKH.

Omnpenenenue cpeHENd CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa MO0
HaKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEHHUs Tena NPHU PaBHOYCKOPEHHOM JIBHJKEHHH 10 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBHKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrUIMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JABMXKEHUU O€3 HadalbHOU
CKOPOCTH IIyTM OTHOCATCS Kak psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnepoBanre 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHHS OT CHUJIbI HOPMAaJbHOTO
JaBJICHUSI.

Omnpenenenue kodhPuieHTa TPEHUS CKOJIbXKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHUsS] TPU PABHOMEPHOM JIBIXKEHUH Tella II0
TOPU30HTAIILHOM ITOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YIPYTOCTU MpPU MOABEME Tpy3a C HCIHOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydenue 3aKk0Ha COXpaHEHUs YJHEPTUH.

Mexanudeckue KoJieO0aHNs U BOJHBI.

KonebarenbHoe npmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMIA: Mepuol, 4acToTa,
aMIuIuTyga. MareMaTudeckuid W TPYKUHHBIM MasTHUKU. lIpeBpamieHue sHepruv npu
KOJIeOaTeIbHOM JIBUKEHUH.

3aryxatomue KojeOaHus. BriHyXneHHbIe KoneOaHusi. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJH. [IpoionbHbIE U MONepeyHble BOIHBL. J[1MHA BOJIHBI



U CKOPOCTh €€ pacnpocTpaHeHUs. MexaHW4YeCKHe BOJHBI B TBEPAOM TeJ€, CEMCMHYECKUE

BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. MH(dpa3Byk u ynbTpa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6.

Habmonenue xonebanuii Ted oA JSHCTBUEM CHUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

HabitoieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.

PacnipocTpanenre npoAoabHbIX U MONEPEYHBIX BOJIH (HA MOJEINN).
HabitoieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

7.

OrnpeneneHre 4acTOThI U IMEpUOJia KoJieOaHU MaTeMaTHYeCKOTr0 MassTHHKA.
OrnpeneneHre 4acTOThI U MEpUOia KoJieOaHUH MPYKUHHOTO MasTHHKA.
HccnenoBanue 3aBUCHMOCTH TIEPHOIa KOJICOAHMH TOBEIIEHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.

HccenenoBanue 3aBUCHMOCTH TTEPHO/Ia KOJIeOaHUH TTPYKUHHOTO MAassTHUKA OT MAacChI
rpy3a.

IIpoBepka HE3aBUCUMOCTH TIepHOJa KoJieOaHUM TIpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a.

OMBITBI, JIEMOHCTPHPYIONIUE 3aBUCHMOCTL Iepruoaa KoJIeOaHWA TPYKUHHOTO
MasSTHUKA OT MacChl Ipy3a M )KECTKOCTH MPYKUHBI.

N3Mmepenne yckopeHusi CBOOOTHOTO MaICHUS.

JJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [llkana 35eKTpOMAarHUTHBIX BOJIH. VCronb30BaHME 3IEKTPOMArHUTHBIX BOJH JJIs

COTOBOM CBSI3U.
DJneKTpoMarHuTHas npupoaa ceeta. CkopocTs cBeTa. BoTHOBBIE CBOKICTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoJsmHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1.

I/I3yquI/Ie CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIIBIO MOOMJILHOTO TCJ'IG(I)OHEI.

CBeTOBbDIE SIBJICHMS.
JlyueBast mosiens cBeta. Mcrounuku cera. [IpsmosnvHeiiHOEe pacpocTpaHEeHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [lmockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.
[Ipenomnenue cera. 3akoH mpenomiieHUs cBeTa. [loHOE BHYTpEeHHEE OTpakKeHUue
cBerta. Mcnosib30BaHKEe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBO/JIAX.
JIunza. Xox maydeit B nuu3e. OnTudeckas cucrema (oroarmapara, MUKPOCKONA U
Teyeckomna. ['a3 kak ontudeckas cucremMa. binm3opykocTh 1 JambHO30PKOCTb.
Pasznoxxenue Oemoro cBera B crnekTp. OmbiTel HptoToHa. CroxeHHE CHEKTpalbHbBIX

uBeToB. Jucnepcus ceera.
Jemoncmpayuu.



L O N o U A wWwN e

[IpssmMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[TosrydyeHne n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.

OnTuyeckuid CBETOBOJ.

Xop j1ydeil B coOuparoniei JIHH3e.

XoJ JIydel B paCCEUBAIOIIECH JIUH3E.

[TosrydyeHnne n300paxeHUi ¢ TOMOIIBIO JIMH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moaens riasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [Tomydenue 6enoro cBeTa Mpu CIOKEHUHM CBETa Pa3HBIX IIBETOB.
Jlabopamopnuie pabomel u onvimol.

1.
2.

N o v e

HccnenoBanue 3aBUCMMOCTH YTJIa OTPAXKSHHsI CBETOBOTO JIyda OT yTJjia MaeHusl.
N3ydenne xapakTepUCTHK N300pakeHUs MPeIMETa B TUIOCKOM 3€pKae.
HccnenoBanue 3aBUCUMOCTH yTJila MPEIOMIICHHUS CBETOBOTO Jiyda OT yrIiia MaJieHus
Ha TPAHULIE «BO3yX—CTEKIION.

[Tonyuyenue n300paXkeHU ¢ TOMOIIBI0 COOUPAIOIICH JINH3HI.

Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHUECKOMN CHIIBI COOUPAIOIIEH TUH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITHl IO BOCIPHUSTHIO I[BETA MPEAMETOB MPU MX HAOJIIOJACHUH Yepe3 IIBETOBBIC
GUIBTPHIL.

KBaHnToBbIC siBJICHMS.

OmneiTel Pe3zepdopna u miianerapHas moaenb aroma. Moaens aroma bopa. Ucnyckanue
Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JIMHEUaThIe CIEKTPHI.

PannoaktuBHOCTh. Anbda, O6eta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO siipa.
Hyxnonnas moxaens aromHoro sapa. M3orombl. PagnoaxktuBHBIC TpeBpaineHus. [lepuon
ITOJTypacIiaia aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAIOBOIO W MAacCOBOTO YHWCEN. DHEprus
CBSI3M aTOMHBIX fAnep. CBsA3b Macchl W JHEpPruu. Peakuun cuHTE3a W JCICHUS SIAEP.
Nctounuku sneprun ConHIa U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31y4YEHUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6.

CnekTpbl U3TyYEHHUS ¥ TTOTJIOIICHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTtp BoJ0OpoO/Ia.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHM3UPYIOIIUX U3JTYUEHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnuie padomel u onvimol.

1.

Ha6HIOI[eHI/Ie CILIOLIHBIX M JIMHEHYATBIX CIICKTPOB HU3JIyUCHUA.



2. UccnenoBanme TPEKOB: M3MEPEHHUE DHEPTUU YACTHUIIHI MO TOPMO3HOMY MYTH (TI0

dororpadusim).

3. H3Mmepenue pagnoakTuBHOrO (hoHa.

IToBTOpPHTENHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-0000MAOIMINI  MOAYJb TPEAHA3HAYCH I CHUCTEMAaTH3aluu |
0000IIeHnsT TIPEAMETHOTO COJIEPKAaHUSI W OIbBITa JEATCIBHOCTH, MPUOOPETEHHOTO TMPHU
U3Y4YEHUH BCETO Kypca (PM3UKHU, a TaKKe ISl MOATOTOBKA K OCHOBHOMY T'OCYJIapCTBEHHOMY
sK3aMeHy Mo (pu3uKe st 00ydaroIMXCsl, BHIOPABIIUX ATOT YUEOHBIHN MpeaMer.

[Ipy wu3yYyeHHMH [JAHHOTO MOIYJS PEAIM3YIOTCS UM CHUCTEMATU3UPYIOTCS BUIBI
JEATETPHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCA JOCTHIKEHHUE TPEIMETHBIX U
MeTaIpeaIMETHBIX TUTAHUPYEMBIX pe3yabTaTOB oOydeHwus, dbopmupyeTcs
€CTECTBEHHOHAY4YHasd T'PAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIEAOBAHHS SBJICHUM
MPUPOBI U TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBSCHATH (U3UUECKUE SBJICHUS, TMPUMEHSS
MOJTyYCHHBIC 3HAHMS, pEIIaTh 33J1a4M, B TOM YHCJIC KAUeCTBEHHBIC U AKCIIEPUMEHTAIbHBIC.

[IpuHUIMNIMATBEHO AESATEIBHOCTHBIM XapaKTep AAHHOTO pas3feia peanu3yercss 3a CUET
TOTO, YTO OOYJArOIIHECS BHITIOIHSIOT 3aaHM, B KOTOPBIX UM IIpeJiaracTcs:

HAa OCHOBE IOJIYYCHHBIX 3HAHUU PACMO3HABaTh M HAYYHO OOBSICHATH (PU3MUECKHE
SBJICHUSI B OKpPYXKaIOLIeH IPUPOJI€ U MMOBCETHEBHOM KU3HU;

WCITOJIH30BaTh HAYYHBIC METOJbI MCCIENOBAHUS (DU3MUCCKUX SIBJICHUIH, B TOM YHUCIC
JUTSI IPOBEPKHU THTIOTE3 ¥ MOJTYYEHUS TEOPETUUECKUX BBIBOIOB;

OOBSACHATh HAy4HbIE OCHOBBI HauOoyiee BaXXHBIX JIOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTH, HAIIPUMEDP, MPAKTUYECKOTO MCIIOIB30BAHUS PA3TUYHBIX UCTOYHUKOB DHEPTUU
Ha OCHOBE 3aKOHA MIPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB YHEPTHUHU.

Kaxmas W3 TeM MaHHOTO MOMYJS BKJIIOYACT DJKCIEPUMEHTAIBHOE HCCIICOBAHUE
oboOmaromero xapakrepa. Moayiab 3aBepliaeTcs MPOBEACHUEM JAUArHOCTUYECKONW W
OIICHOYHOM pabOTHI 32 KYpC OCHOBHOTO 00IIIeT0 00pa3oBaHuUs.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢u3MKH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMpPaBICHO Ha
JTOCTIKCHUE  JIMYHOCTHBIX, METANpeIMETHBIX H  TMPEAMETHBIX  00pa30BaTEIHHBIX
pE3yJIbTATOB.

B pesynbrare u3yueHus (PU3MKH Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs Y
oOyyaromierocst 6ytyT copMUpPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

MIPOSIBJIICHUE MHTEpPEca K MCTOPHUU M COBPEMEHHOMY COCTOSIHHIO POCCHUUCKON (Du3mdecKoit
HayKH;
[IEHHOCTHOE OTHOIIIEHUE K IOCTHKCHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpaxJaaHCKOro M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS :

TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXKJI€HHHM OOIIECTBEHHO 3HAYUMBIX U ITHYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTHXKCHUHN (DU3UKH;
OCO3HAaHHE BAXKHOCTU MOPAIbHO-3THUYECKUX IPUHIIUIIOB B IESATEIbHOCTU YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

BOCIIPUSITUE ACTETUUECKUX KadyecTB (PU3MUECKON HayKu: €€ TapMOHMYHOIO TOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

OCO3HaHWE IEHHOCTH (PU3MYECKONM HAyKH KaK MOIIHOTO HWHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJOIUM, BAXKHEUIIIEN COCTABIISIOMIEN KYJIBTYPHIL;
pa3BUTHE HAYYHOU JII0OO03HATETLHOCTH, UHTEPECA K UCCIIEA0BATENbCKON IEATEIbHOCTH;

S) popMupoOBaHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOI0 0JIArOMOJIyYHS:
OCO3HaHME IIEHHOCTU 0€30MacHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BKHOCTH TIpaBuJI 0€30MacHOr0 MOBEICHUS Ha TPAHCIIOPTE, HAa I0POTaX, C JIEKTPUUECKUM U
TETUIOBBIM 000PYI0BAHUEM B JJOMAITHUX YCIIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKA pedIEKCUH, MPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTO K
1paBa y Apyroro 4ejaoBEKa;

6) TPy10BOI0 BOCIIUTAHUS:
aKTUBHOE y4YacTHE B PEIICHUHM MPaKTUYECKUX 3aaad (B paMKaxX CEMbH, 00pa30BaTeIbHOM
OpraHu3allid, TOopojaa, Kpas) TEXHOJOTHYECKOW U  COLMAJIBHOM  HaNpaBJICHHOCTH,
TpeOyIOIIKX B TOM YHUCIE U (U3UIECKUX 3HAHUM;

MHTEPEC K MPAKTUIECKOMY M3yUCHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (U3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA
OpUCHTAIlMs Ha TMpUMEHEHHE (UIMUECKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Kalolllel Cpenbl, INIAHUPOBAHUS IMOCTYIIKOB W OLIEHKH MX BO3MOXKHBIX MOCIJIEICTBUI
IUTS1 OKPY KAIOLLEN CPEBI;

OCO3HaHME TrI00aTFHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIeM U Ty TeH MX PEIICHHUS;

8) apanTanuu K U3MEHAIIMMCS YCJI0BUAM COLUAIBHON U IPUPOJAHON Cpeabl:
NOTPEeOHOCTh BO B3aUMOJECHCTBUU MIPU BBIMOJIHEHUHU UCCIIEI0BAHUN U MTPOEKTOB (pU3MUYeCKOi
HAIIPaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;



MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITENbHOCTD;
noTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHUN, B TOM 4ucie (GOpPMYIMPOBATH HJIEH,
HOHSTHS, TUIIOTE3BI O (PU3NYECKUX 00BEKTAX U SBJICHUSAX;

0co3HaHMe Ae(PUINTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;
IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUM;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISTh B3aUMOCBSI3HU MPUPOIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOIb30BaHNEM (PU3NYECKUX 3HAHUM;

OLIEHKAa CBOMX JCHCTBUH C Yy4€TOM BIHMSHHUS Ha OKPYXKAIOIIYyI0 Cpedy, BO3MOXKHBIX
r7100abHBIX TOCJIEACTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHsA MOporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi y oOydaromierocs OyayT chOpMHpPOBaHBI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOIIUE TO3HABATEIbHbIE YHHBEPCAJIbHBIE Y4YCOHBIC JCUCTBUS, KOMMYHHKATHBHbBIC
yHUBEpCAJIbHbIC yUeOHBIC IEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornvyeckue aeicTBUs:
*BBISIBJISITh U XapaKTEPU30BaTh CYIIIECTBEHHBIC IPU3HAKNA OOBEKTOB (SIBICHU);
eyCTaHABJIMBATH CYIIECTBEHHBIN MTPHU3HAK KIacCHU(PHUKAIIMKU, OCHOBAHUS JIJI1 0000IICHHS
1 CPAaBHCHHUS;
*BBISBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B pacCMaTPpUBAEMbIX (haKTaxX, JAHHBIX H
HAOTIOACHUIX, OTHOCSIINUXCS K (PU3NUSCKUM SBICHUSIM;
eBBISIBJISATh NPUYMHHO-CJICJCTBEHHBIC CBS3M IPU H3YYECHUH (PU3HMYECKUX SIBICHUN M
MPOIIECCOB, JIeJlaTh BBIBOABI C  HCIIOJIB30BAaHUEM JICHYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKIJIFOUCHHM, BBIJIBUTATh THUIIOTE3HI O B3aUMOCBS3IX (PU3MUECKUX BEITNINH;
¢CaMOCTOSITEJIBHO ~ BBIOMpaTh CIOCOO pemieHus y4deOHoW Qusnueckod 3amayu
(CpaBHEHHME HECKOJIbKMX BapUaHTOB pEIIEHHUs, BBHIOOp HanboJiee MOIXOJAIIETO ¢ y4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble uccienoBare/bCKue 1eiiCTBUSA:
HICTIOJIb30BATH BOMPOCHI KaK UCCAEAOBATEILCKIUN HHCTPYMEHT MTO3HAHUS;
e[IDOBOJIUTH TI0 CaMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY OIBIT, HECJIOXKHBIN
(bU3UYECKUI DKCIIEPUMEHT, HEOOJIBIIIOE UCCISIOBaHNE (PU3UUECCKOTO SIBJICHHS,
*OIIEHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(POPMAIINIO, TIOJYYCHHYIO B XOJIC
MCCJICIOBAHMSI HJTA DKCTIEPUMEHTA;
¢CaMOCTOSITENIBHO ~ (popMyupoBaTh 000OIIEHHUST U  BBIBOJBI IO  pe3yJibTaTam
POBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMUS;
«[IPOTHO3UPOBATH BO3MOXKHOE JaibHENIIee pa3BuTHe (GU3HIESCKUX TPOIECCOB, a TAKXKE
BBIJIBUTATh TPEIOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.
Pabora ¢ unpopmanmeii:



e[IPUMEHSTHh Pa3IMYHble METOJbI, MHCTPYMEHTBhl W 3allpoChl MPHU MOUCKE U OTOOpe
nH(GOpPMaLlMU WK JAaHHBIX C yYETOM MPEATIOKEHHOMN yueOHoM pusnueckoi 3aaauu;

*aQHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUUYHBIX
BUI0B M JOPM IIPECTAaBICHMUS,

«CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAJbHYIO (OpMY MpeACTaBleHUS WH(GOpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd  HECIOKHBIMM CXEMaMH, JuarpaMMam#, WHOU
rpaduKoi M MX KOMOMHAITASMH.

KoMMyHHUKaTHBHbIE YHUBepcaJIbHbIE yueOHbIe 1eiicTBUS:

eB XO0z€ OOCYXIeHHsI y4yeOHOro MaTepuaia, pe3yJbTaToB Ja0OpaTOpHBIX paboT u
MIPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKJAaeMOW TeMbl U BBICKA3bIBaTh HJIEH,
HAIICJICHHBIC Ha PEIICHUE 33/1aUH U MOAIepKaHne OJIaroxenaTeIbHOCTH OOIIECHNS;

eCOMNOCTABJIATh CBOM CYXKJIEHUS C CYXJICHUSIMU JIpYTMX YYaCTHUKOB JHayora,
OOHapyXUBaTh pPa3IMYMe U CXOACTBO MO3UIIMIL;

*BBIPAYKATH CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

elTyOMMYHO  TPEACTABIATH  PE3YJIbTAaThl  BBIMOJHEHHOTO  (U3MUYECKOTO  OIbITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

*[IOHUMAaTh W HUCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUIYaJbHOW PabOTHI
IIPU PEIICHUN KOHKPETHON (PU3NYECKON MPOOIEMBI;

e[I[PHHUMATh 11U COBMECTHON JIE€ATEIBHOCTH, OpPTraHU30BBIBATH ACHCTBHS MO €&
JOCTHKCHHIO: PpacCIpelesisiTh POoJid, OOCYKIaTh MPOIECCHl M PEe3yNbTaThl COBMECTHOMU
paboThI, 00001IaTH MHEHHUS HECKOJIBKUX JIFOJICH;

*BBINIOJIHATH CBOIO 4acTh pabOThI, TOCTUrasi KaueCTBEHHOI'O pe3ysbTaTra MO CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJI€HAMH KOMaH/Ibl;

eOIICHMBATh KA4eCTBO CBOETO BKJIaga B OOMMIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENbHO CPOPMYTMPOBAHHBIM yYaCTHUKAMHU B3aHMMOICHCTBHSL.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:
*BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOMIMX JJIs PELICHHUS
(bu3nYecKuX 3HAaHUMU;
*OPUEHTHPOBATHCA B PA3JIMYHBIX MOJXO0JAX MPHUHATHS PEIIeHUH (MHIWBHUIYaTbHOE,
MIPUHATUE PELICHU B TPYIIIE, IPUHATUE PELICHUN TPYIIIOi);
¢CaMOCTOSITEJIBHO COCTaBIIATh AJNTOPUTM pelieHUs (PU3MUECKOM 3alayd WM IUlaHa
UCCJIEIOBAHUS C Y4YE€TOM UMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBAaTh MpeJjiaraeMble BapuaHThl PEIICHHI;
eJI€J1aTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
J1aBATh aJICKBATHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS],
*OOBSACHATh NPUYMHBI JOCTHIKEHUS (HEJOCTUXKEHUS) PE3YJbTAaTOB JESATEIBHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;



*BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh (B TOM YHCJIC B XOJ BHITIOJHEHUS (PU3HMUECKOTO
MCCJICIOBAHMS WJIM TIPOEKTAa) HA OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHUBIINXCSI CUTYAITUH,
YCTaHOBJICHHBIX OITMOOK, BO3HUKILIUX TPYIHOCTEH;

*OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

*CTaBUTH ce051 Ha MECTO JPYroro 4ejaoBeKa B XO0JIe CIOpa WM IUCKYCCHH HA HAyYHYIO
TeMy, IOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTroro;

e[[pU3HABATh CBOE MpaBO Ha OMIMOKY MpU pelleHud (U3UYECKUX 3aJad WIK B
YTBEPKJICHUSX HA HAYUHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHIly 00yueHust B 7 Kjacce peIMETHbIE PE3YyJIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

eHCIIOJIB30BaTh TMOHATHUSA: (PU3MYECKUEe W XUMHUYECKUE SIBJICHUS, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJIeNb, THUIIOTEe3a, EAUHUIBI (U3UYECKUX BEIUYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHMSI BewlecTBa (TBEpAOE, JKUAKOE, Tra3000pa3HOE), MEXaHHMYECKOe
JBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPaeKTOpHs,
paBHOAEHCTBytOmas cwia, jaepopMauus (ynpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

epaznuyaTh sBNeHUs (AU dy3usi, TEIIOBOE NBIKEHHIE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JBWKEHUE, HHEpLHUs, B3aUMOJECHUCTBHE TEJ, PABHOBECUE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallleHMs, Nepefada AaBieHUs TBEPIbIMU TEJaMU,
KUAKOCTIMU M Ta3aMu, aTtMoc(epHOe JaBjeHUE, IUIaBaHWE TeJl, MPEeBpaIleHUs
MEXaHMYECKON SHEpPruy) MO OMUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SIBJICHUE;

epacno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKHUX SABJICHUM B OKPY’KAIOIIEM MHUPE, B
TOM uyucie (U3NYECKUEe SBJICHUS B TMPUPOAE: MPUMEPHl JABUKEHUS C Pa3TUIHBIMU
CKOPOCTSIMH B MBOM Y HEXKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE,
BIIUSIHUE aTMOC(EPHOTO JaBJICHUS HAa XUBOW OpPTaHW3M, IUIAaBaHHWE PHIO, PhIUArd B TeEJe
YeJIOBeKa, MPU OTOM TMEPEBOJUTh TPAKTUYECKYIO 3aJadyy B Y4YeOHYIO, BBIJCIATh
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NYECKUX SBJICHUH;

*ONUCHIBATh U3YUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SABJICHUS, UCTIONb3Ys (PU3NUECKHE
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEAHSSI CKOPOCTbD,
Cuja YNPYrocTH, CUJIa TSKECTHU, BEC Tejla, CHJIa TPEHUd, AaBieHue (TBEPAOro Tena,
AKUJKOCTH, raza), BHITAJKUBAIOLIAS CUJIa, MEXaHUYecKas paboTa, MOUIHOCTb, IJICYO CHIIBI,
MOMEHT CHWJIbl, KO3(D(PUIMEHT TMOJE3HOTO JEHCTBUSA MEXaHM3MOB, KHHETHYECKas U
NOTEHIMAJIbHASI SHEPrus), MpPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICH
WCIIOJIB3YEMBIX BEJIMYMH, WX O0O3HAYCHHUS M €IUHUIBI (DU3MYECKUX BEIWYUH, HAXOIUTH
(OpMyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYNHY C IPYTUMU BETMIYMHAMU, CTPOUTH
rpa@uKy M3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

eXapaKTEpPU30BaTh CBOMCTBA TeJ, (U3MUYECKUE SBJIECHUS W TMPOILECCHl, HCIOJIb3YS
MpaBWJia CIIOXKEHUsI cui (BAOJIb OJHOW mpsmoi), 3akoH ['yka, 3akon Ilackans, 3akoH



Apxumena, IpaBWwIO paBHOBecHs pbryara (0JI0Ka), «30JI0TOE TPABUIO» MEXaHUKH, 3aKOH
COXpaHEHUSI MEXaHUYECKOM YHEPTUH, TIPU STOM JIaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA H
3aIMChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

*0OBSICHATh (PU3MUECKHE SBJICHMS, IMPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalHd MPAaKTUKOOPUEHTUPOBAHHOTO XApPAKTEPA: BBISBIATH MNPUYUHHO-
CJIEJICTBEHHBIC CBS3H, CTPOUTH OOBSCHEHHE M3 1—2 JOTWYECKUX IIAroB ¢ omnopoi Ha 1-2
U3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUM, PU3NUYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

epelIaTh pacu€THble 3aauv B 1—2 JCHCTBUSA, HCHONB3YS 3aKOHBI U (POpPMYIIBI,
CBA3BIBAIOIME (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHAJM3a YCIIOBUS 33Jlaydl 3aluChIBaTh
KpaTKOE€ yCIIOBHE, TIOJICTABIIATh (PU3NYECKHE BETUIMHBI B (DOPMYJIBI M IPOBOJIUTH PACUETHI,
HaxOJUTh CIPaBOYHBIC JIaHHBIC, HEOOXOAUMBbIC ISl PEIICHUS 3ajad, OICHUBATh
PEATUCTUYHOCTD MOJTyYeHHON (DU3NYECKON BEJIMUMHBI;

epacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMPU TMOMOIIM (U3HUECKUX
METOJIOB, B OMMCAHWUU HMCCJICIOBaHUS BBIACIATH MPOBEPSEMOE MPEIINOI0KEHUE (TUIOTE3Y),
pasyinyaTh U UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ysbTaT, HAXOUTh OIIMOKK B XOJIE OIbITA,
JIeTIaTh BBIBOJIBI IO €r0 pe3ybTaraMm;

[IPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3UYECKUX SBJICHUM WU (HU3HMUECKUX CBOWCTB
Ten:  (GopMylIupoBaTh MPOBEpAEMbIE  MPEAMNOJOXKEHUS, COOUpaTh YCTaHOBKY W3
MPEI0)KEHHOTO0 000PYI0BaHMS, 3aMUCHIBATh X0 ONbITa U (hOPMYJIUPOBAThH BHIBO/IBI;

*BBINOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MacChl Tejaa, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX U IU(QPOBBIX MPUOOPOB, 3aNMUCHIBATH
MOKa3aHMs IPHUOOPOB ¢ YUETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUH;

[IPOBOJIUTH MCCJIEIOBAHNE 3aBUCHUMOCTU OJTHON (DU3UYECKON BEIWYUHBI OT JAPYTOH C
HCIIOJB30BAaHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTH MyTH PaBHOMEPHO JIBMXKYILIETOCS Teja
OT BPEMEHU JBUKCHHS Tejla, CUJIbI TPEHUSI CKOJIBKEHUSI OT Beca Tella, KauecTBa 00paboTKU
ITIOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CWJIbl TPEHUS OT IUJIOLIAAX CONPUKOCHOBEHMS TEI,
CWJIBl YIIPYTOCTU OT YJIJTMHEHUS MIPY>KUHBI, BHITAIKUBAIOIIEH CUITBI OT 00bEMA MOTPYKEHHOM
YacTH TeJa U OT TUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTHU OT IJIOTHOCTHU TeJa, OT TITyOUHBI,
Ha KOTOPYIO MOTIPYKEHO TEJO, YCIOBUW IUIaBaHUS TEJl, YCIOBHM pPABHOBECHUS pblUara u
0JIOKOB), y4acTBOBAaTh B IUIAHMPOBAHUU YYEOHOTO HCCIEAOBaHUS, COOMpaTh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CIeAys MNPeIIOKeHHOMY TUTaHy, (UKCHPOBATh PE3yJIbTAaThI
MOJIYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUAE TMPEJIOKEHHBIX TaOIUIl |
rpaduKoOB, eJIaTh BBIBOABI 110 PE3yIbTaTaM UCCIICIOBAHUS;

e[IPOBOJIUTHh KOCBEHHBIC H3MEpPEHHS (U3NUECKUX BeIUYUH (TJIOTHOCTh BEIIECTBA
KUJIKOCTU U TBEPJIOTO TEJA, CUIIA TPEHUS CKOJIbKEHUS, TABJICHUE BO31YyXa, BBITAJKUBAIOLIAS
CuIia, IEHCTBYIOIIAS HA TTOTPYXKEHHOE B JKUIKOCTh TeJ0, KO (PHUITMEHT MOJIE3HOTO NeHCTBUSL
MPOCTHIX MEXAHU3MOB), CIEAYS MPEIT0KEHHON MHCTPYKIUU: MPU BBHIMOJTHEHUH U3MEPEHUM
coOUpaTh IKCIIEPUMEHTAIBbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE UCKOMOM BEJIMYMHBIL;

eCOOJIIO/IATh TpaBUia TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;



eyKa3bIBaTh NPHUHIMIMBI JEHCTBUS TMPUOOPOB W TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JAMHAMOMETP, COOOIIAIONINECS COCYIbl, OapoMeTp, pblyar, MOABMKHBIA U
HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

eXapaKTEPU30BaTh NPUHIMIBI JACUCTBUS M3YyUYECHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM HAa HX oOnucaHuss (B TOM 4YHCIE: MNOJUIMIHUKHA, YCTPOHMCTBO
BOJIONIPOBO/IA, THJIPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEpP, NOPLIIHEBOM Hacoc,
apeoMeTp), HUCIOJIb3ysl 3HAHUS O CBOMCTBAX (U3MUECKUX SBICHUW M HEOOXOIUMBIE
(u3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

e[IPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMEpax) MPAKTHUYECKOTO
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUM B MOBCEJHEBHOM JKU3HU Uil OOecnedeHus
0e30MacHOCTH MPU OOpAILEHUU ¢ NPUOOPAMH U TEXHHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUS
3JI0pPOBBS U COOJIIOIEHUSI HOPM DKOJIOTUYECKOTO TMOBEACHUS B OKPYIKaIOLIEH Cpele;

*OCYUIECTBJIATh OTOOpP MCTOYHUKOB HH(popManuu B HHTepHETE B COOTBETCTBUHU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHMM M MYTEM CpaBHEHUS
pPa3IMYHBIX MCTOYHUKOB BBIAEIATh HHPOPMALIMIO, KOTOpas SBISETCA MPOTUBOPEUYMBOM WIIU
MOKET ObITh HETOCTOBEPHO;

*HCII0JIH30BaTh MPH BBITIOJHEHUU YUEOHBIX 3aJaHUI HayYHO-TIOMYJISIPHYIO JINTEPATypPy
(GU3MYECKOTO COJEp)KaHus, CIPaBOYHBIE MaTepualbl, pecypchl ceTu HTepHeT, BiaaeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MH(POpMALMKM U3 OJHON 3HAKOBOMN
CUCTEMBI B IPYTYIO;

«C03/1aBaTh COOCTBEHHBIC KpaTKHE MUCbMEHHBIC U YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
HMCTOYHUKOB HH(POpMamuu (U3NYECKOro CcOoACp)KaHWsA, B TOM YHCIEe NyOJWYHO JenaTh
KpaTKue COOOIICHHS O pe3yJibTaTaX MPOEKTOB MM YYE€OHBIX HCCIEIOBaHHUM, MPU ITOM
IPaMOTHO HKCIIOJIb30BaTh M3YyUYEHHBIN MOHATUWHBIN anmapar Kypca (U3HKH, CONMPOBOXKIAATh
BBICTYIUJIEHUE MTPE3EHTALIUEM;

e[IPU BBHIMOJHEHUU YUEOHBIX MPOEKTOB U MCCIICIOBAHUN paCTIpEIEIsITh 00S3aHHOCTH B
IPYIIE B COOTBETCTBHM C MOCTABJIECHHBIMU 3aJa4aMu, CJIEAWTh 3a BBINOJHEHHEM IUIaHa
JNEUCTBUN, aIeKBAaTHO OIEHWBATh COOCTBEHHBIA BKJIaJ B JI€ATEIBHOCTh TPYIIIHI,
BBICTpaMBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIIIHX.

K koH1ly 00yueHusi B 8 ki1acce nmpeMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIUXCST YMEHUI:

*HICTOJIb30BATh MOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE ABUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BEUIECTBA, KPUCTANIMYECKUE U aMopQHbIe Tena,
HACBIIICHHBIA M HEHACHIIIEHHBIM Map, BIIAXXHOCTh BO3/yXa, TEeMIeparypa, BHYTPEHHS
SHEPrusl, TEIIOBOM JIBUTATEIb, SJIEMEHTAPHBIN JIEKTPUUECKUM 3apsl, JJIIEKTPUUYECKOE TOJIE,
MIPOBOAHUKH U TUDJICKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

epaznuyaTh SBJIEHUA (TEIJIOBOE PACIIMPEHUE W CXKATUE, TEIUIONEpeaayda, TEIJIOBOE
paBHOBeCHE, CMauMBaHUE, KaMWUISPHbIC SIBJICHUS, UCMIApEHUE, KOHJEHCAIus, IJIaBJICHUE,
Kpuctayuuzanusi  (OTBepJeBaHUE), KUIIEHHE, Terulonepeaadya  (TEIIONPOBOIHOCTD,
KOHBEKLUsSA, U3JIyYEHHUE), DIEKTpU3alMs TeJl, B3aUMOJCHCTBHE 3apsAllOB, JEUCTBUS
AIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJACHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIUS) 110 OMUCAHUIO UX



XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (hHU3nuecKkoe
SBJICHUE;

epacro3HaBaTh MPOSIBICHNUE N3YUEHHBIX (PU3NYECKUX SBJICHUN B OKPY’KAIOLIEM MUPE, B
TOM 4ucliie (U3NYECKUE SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U KallUJUISIPHBIE
ABJICHHSI B MPUPOJE, KPUCTAUIBI B mpupone, udnydeHue ConHia, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHES, CHEra, JJIEKTPUYECKUE SIBICHUS B
aTMoc(epe, MEKTPUIECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE I0JI€ 3€MJIU, Jpeld MOI0CcoB,
pPOJIb MarHUTHOTO IIOJS JUIsS JKM3HU Ha 3eMile, MOJSIPHOE CHUSHUE, IIPU 3TOM IIEPEBOIUTH
INPAaKTHUYECKYIO0 3aJauy B Yy4eOHYIO, BBLAEIATh CYIIECTBEHHBbIE CBOMCTBAa (IIPU3HAKN)
buznyeCKuX SIBICHUH;

*ONUCHIBATh NU3YUYEHHBIE CBOICTBA T€N U (PU3UUECKUE SABJICHHS, UCTIONb3Yys (PU3NUECKHE
BEJIMYMHBI (TEeMIEpaTypa, BHYTPEHHSS JHEPIrHs, KOJUYECTBO TEIUIOTHI, YyZeJIbHas
TEIJIOEMKOCTh ~ BELIECTBA,  yJEJbHAs  TEIUIOTa  IUIABJICHUS,  YJElIbHas  TEIUIOTa
napooOpa3oBaHusi, YyJelbHAas TEIUIOTa CrOpPaHHs TOIUIMBA, KOI(P(UIHMEHT MOJIE3HOrO
JNEUCTBUSA TEIUIOBOW MAIIWHBI, OTHOCUTEIbHAS BIAXKHOCTHh BO3/1yXa, dJIEKTPUUYECKUN 3apsl,
CUJa TOKAa, DJJEKTPUYECKOE HAIPSHKEHHUE, CONPOTUBICHUE NPOBOJHHKA, YACIBHOE
COTIPOTHBIIEHUE BEUIECTBAa, pabOTa W MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPHU ONHUCAHUU
NPaBWIBHO TPAaKTOBaTh (PU3MUECKUNW CMBICT HCIOJIb3YEMBIX BEJIWYUH, OOO3HAYEHUS U
EAVHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTh TpadUKU H3YUYEHHBIX 3aBUCUMOCTEH
(hbU3NYSCKUX BEITUYHH;

eXapaKTepU30BaTh CBOWMCTBAa Tel, (U3MUECKHUE SIBICHUS M MPOLECCHI, HCIOJIb3Ys
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA, NPUHIIMUII
CYNEpIIO3ULIMU ToJIe (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsiia, 3akoH Oma
JUIsl ydacTKa 1enu, 3akoH /[xoynsa—JIeHna, 3akOH COXpaHEHUsl YHEPTHUM, NP 3TOM JaBaTh
CJIOBECHYIO (pOPMYJUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTHUECKOE BhIPAXKECHUE;

*00BACHATh (DU3UUECKHUE IMPOLECChl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluid TPAaKTUKOOPUEHTUPOBAHHOTO XAapAKTEpa: BBIABIATh NPUUYUHHOCIEICTBEHHBIC
CBSA3U, CTPOUTHb OOBSICHEHHWE M3 |—2 JOrHYecKHX IIAaroB ¢ ONOpod Ha 1—2 M3y4YEeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;

epemiaTh pacu€THbIC 3a7aud B 2—3 JCMCTBHS, HCIOJIb3YS 3aKOHBI M (POPMYJIBL,
CBsI3bIBaIOIIME (pU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajIM3a yCJIOBUS 3a/1aydl 3allChIBaTh
KpaTKO€ YCJIOBHE, BBISIBISITh HEJOCTATOK IAHHBIX JJIsl PEIICHUS 3a/1a4, BHIOMPATh 3aKOHBI U
dbopmyIbl, HeOOXOAUMBIE I €€ PelleHUs], TPOBOJUTh PACUEThl U CPABHUBATH MOJTYUYEHHOE
3HaYeHUe (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JJAHHBIMU;

epacmo3HaBaTh MpPOOJEMBbl, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIMA (PUIUIECKUX
METOJ0B, MCIOJIb3ysl ONMCAHHUE HCCIECIOBAHMSA, BBIACISITH MPOBEPSIEMOE NPEAINOI0KEHUE,
OLICHMBATh IIPABUIIBHOCTH MOPSAKA IPOBEICHUS UCCIECNOBaHU, 1€JIaTh BEIBOJBL;

[IPOBOAMTH OMBITHI [0 HAOIIOAECHUIO (PU3UUECKUX SIBICHUN WIH (U3HUYECKUX CBOMCTB
TeN (KanWUISIpHbIE SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro o0béma, TeMIepaTyphl,
CKOpPOCTH MpoLecca OCTBIBAHMS M HArPEeBAaHUSA NPU H3IYYECHHHM OT LBETAa M3JIydarolleu
(moryomaromniei) MOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOABI OT TEMIIEPATypbl KUAKOCTU U



IJIOMIAAN €€ MOBEPXHOCTH, JIEKTPU3ALUA TEA M B3aUMOJIEHCTBHE 3JIEKTPUYECKHUX 3apSIOB,
B3aMMO/JICHCTBUE TMOCTOSHHBIX MAarHWTOB, BU3yalu3allds MarHUTHBIX MOJEH MOCTOSHHBIX
MarHuTOB, JEHCTBUS MAarHUTHOTO IOJIsI HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOMCTBAa  DJIGKTPOJBUTATENs] MOCTOSIHHOTO  TOKa):  (OpPMYJIUpOBaTh IMPOBEPSiEMbIC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYyI0BaHUs, OMUCHIBATH X0
ombITa U GOPMYTUPOBATH BHIBOIBI,

*BBITIOJIHATH MPSMbIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEIILHON BIIAXKHOCTH BO3lyXa,
CWIbl TOKAa, HAIpPSOKEHUS C MHCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB M JATUYHUKOB
(¢u3MYeCKUX BEJIMYWH, CpPaBHMBATh peE3yJbTaThl U3MEPEHUH C YYETOM 3aJaHHOU
a0COIOTHOM TOTPEITHOCTH;

[IPOBOJIUTH UCCJIEAOBAHME 3aBUCUMOCTU OJHOU (hU3UYECKOW BEIUYMHBI OT JAPYroM C
HCIIOJIb30BaHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBIICHHS MPOBOJHUKA OT €ro
JUIMHBI, TUIONIAJAM TOMEPEYHOr0 CEUYECHHS U YACIbHOTO CONPOTHUBIICHUS BEIIECTBA
MIPOBOJIHMKA, CHJIBI TOKa, MIYLIEr0 4Yepe3 MPOBOAHHUK, OT HANPSKEHUS HA IMPOBOJHHKE,
UCCJIEIOBAHUE  TOCJIECOBATEIBHOTO U  MMAPAJUIEIBHOTO COEAMHEHUH MPOBOJIHUKOB):
IJIAHUPOBATH HCCIEIOBAHUE, COOMpPATh YCTAHOBKY M BBINOJHATH HW3MEPEHHUS, CIEIys
MPEJIOKCHHOMY  TUIaHy, (PUKCHpOBAaTh pe3yJbTaThl TOJYYEHHOW 3aBHCHUMOCTU B BHJC
Tabnui ¥ rpaduKoB, JAeJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

*[IPOBOJIUTh KOCBEHHBIE HM3MEPEHUS (PU3NUYECKUX BEJIWYUH (yAeNbHas TEIUIOEMKOCTb
BEILIECTBA, COMPOTUBJIEHUE NPOBOAHUKA, padOTa M MOIIHOCTh SJIEKTPUYECKOIO TOKA):
IJIAHUPOBATh ~ U3MEPEHHS, COOMpATh  OKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  CIEIys
MPEI0)KEHHOW UHCTPYKIUU, U BEIYUCIISTh 3HAUCHUE BEITNYUHBI;

eCOONIIOIaTh TpaBUJia TEXHUKU O€30macHOCTH TIpH pabotre ¢ 1abopaTOpHBIM
000opyIOoBaHUEM;

eXapaKTepU30BaTh TMPUHIMILI JEUCTBUS M3YYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB € OMOPOM HA UX OMUCAHUS (B TOM YHUCJE: CUCTEMA OTOILICHUS] JOMOB, TUTPOMETD,
napoBasi TypOWHA, aMmmepMeTp, BOJBTMETP, CUETUMK DJIEKTPUYECKOM  DHEPTuH,
AIEKTPOOCBETUTENbHBIE ~ MPUOOPBI, HArpeBaTeNbHbIE  BJIEKTPONPUOOPHI  (MPUMEPHI),
ANEKTPUUECKUE MPEIOXPAHUTEIH, DJIEKTPOMArHUT, 3JIEKTPOJIBUTaTEIh MOCTOSHHOIO TOKA),
UCIIONIb3Ysl 3HAHHUS O CBOMCTBax (U3MYECKUX SIBICHUM M HEOOXOJuMble (U3HUYECKHE
3aKOHOMEPHOCTH;

epacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HM3MEPUTEIBbHBIC MPUOOPHI O
CXeMaM M CXEMaTUYHbIM pHUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETP, JBUraTeIb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBbI
ANEKTPUUYECKUX LEMEH C MOCIEI0BATEIbHBIM U MapaIebHBIM COCUHEHHEM 3JIEMEHTOB,
pasznuyas yclIoBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;

e[IPUBOANTH TPUMEPHl (HAXOAWTH WH(MOpPMAIMIO O TpPHUMEpax) MNPAKTHIECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKMX 3HAHMM B TIOBCEAHEBHOM KU3HM JUIsl OOecredeHus
0e30MacHOCTH MpHU O0pallleHUH ¢ NPUOOPaMH U TEXHUUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS
3JI0POBBS U COOIOICHUS HOPM DKOJIOTUYECKOTO TMOBEJACHHS B OKPYIKaIOIIEH Cpeie;



*OCYUIECTBIIATh MOUCK HH(pOpMauuu (U3NUECKOro cojepkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUN U MYyTEM CPABHEHUS JOMOJHUTEIbHBIX UCTOYHHKOB BBIIEIATH
MH(POPMAIUIO, KOTOPast SIBJISIETCS IPOTUBOPEUNBOM UIIM MOXKET OBITh HEZOCTOBEPHOIL;

*HICITI0JIb30BATh MU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUN Hay4YHO-TIOMYJISIPHYIO JTUTEPATypy
bu3MUeCKOTro CcoMepKaHus, CIPaBOYHBIE MaTepHalbl, pecypchl ceTu MHTepHeT, BiageTh
npuéMaMu KOHCTIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMALUK U3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

eCO371aBaTh COOCTBEHHBbIE MHCBMEHHBIE U KpaTKHWE YCTHbIE COOOIIEHHUs, 00001mas
MHPOPMALIMIO U3 HECKOJBKMX HCTOYHUKOB (DU3MUECKOTO COJEP)KAaHUSA, B TOM YHCIIE
MyOJIMYHO MPEJICTABIATh PE3YyJIbTaThl NPOEKTHOW WMIIM HCCIEAOBATENICKOM JESTEIbHOCTH,
IpU 3TOM TPaMOTHO MCIOJIb30BaTh W3YUYEHHBIM NOHATUIHBIA amnmapar Kypca (QU3HKH,
CONPOBOX/IAaTh BBICTYIUICHHUE ITPE3CHTALINEN;

e[IpU BBINOJHEHUH YYEOHBIX NPOEKTOB U HCCIEAOBAaHUN (PU3UUYECKUX MPOLIECCOB
pacnpenesnsiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJIEHHBIMU 33JJa4aMU, CJIECIUTh
3a BBIIOJHEHHEM IUIaHA JCHCTBUM M KOPPEKTHPOBATh €ro, aJeKBATHO OLICHUBATh
COOCTBEHHBId BKJaJ B JCATENBHOCTb TPYMNIbl, BBICTPAMBAaTh KOMMYHUKATHBHOE
B3aMMOJICICTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K koHIty o0yueHus B 9 kiacce npeMeTHbIE Pe3yJIbTaThl HA OA30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

*HCIIOJIB30BAaTh TMOHATHUS: CUCTEMa OTCYETa, MaTepuajgbHas TOYKA, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOIro JABWXKEHHUA, Aedopmanus (ympyras, IjacTHYecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TSHKECTH,
aOCOMIOTHO TBEPIOE TEJIO, LEHTP TSKECTH TBEPIOTO Tejla, PAaBHOBECHE, MEXaHWYECKUE
KOJIeOaHUsI M BOJIHBI, 3BYK, MH(pPa3BYyK U YJIbTPa3ByK, 3JEKTPOMArHUTHHIE BOJIHBI, IIIKajia
AJIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIEKTPhl UCITYCKAHUS U
NOTJIOUIeHMS], aldb(a, OeTa- U raMMa-U3JIy4eHUs, U30TOIbI, JIepHAast SHEPTeTHKA,;

epa3iMuaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJIMHEMHOE IBU)XECHHUE,
PaBHOYCKOPEHHOE MPAMOJUHEHHOE JBUKEHUE, CBOOOJHOE MaJCHHE TeJl, PABHOMEPHOE
JIBUWKEHUE TIO OKPY>KHOCTH, B3aMMOJICUCTBHUE TEJ, PEAKTHUBHOE JBH)KEHHE, KOJeOaTenbHOe
NBIDKCHUE (3aTyXalollie M BBIHYXIACHHBIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JBUKCHHUE,
OTpa)K€HUE 3BYKa, MPSAMOJIMHEHHOE pPACIPOCTPAHEHUE, OTPAKEHUE U NPEIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTpPa)XCHHE CBETa, pa3jioKeHUE OeJoro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPaJIbHBIX I[BETOB, IUCIIEPCUSI CBETA, ECTECTBEHHAS PAAHMOAKTUBHOCTh, BOSHUKHOBEHHE
JMHENYaTOro CHeKTpa M3MyYeHHs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

epacro3HaBaTh MPOSABICHUE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUN B OKPY KaIoLIeM MHpe (B
TOM 4ucie (U3UYECKHUe SIBICHUS B TMPUPOAE: MPWIMBBI M OTJIWBBI, JBWKCHHE IJIaHET
ConHEYHON CHUCTEMBI, PEAKTUBHOE JBW)KCHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMM, 3E€MJIETPSICEHUE, CEHCMUYECKNE BOJIHBI, IIyHAMH, 3XO, LIBETA TEJI, ONTHYECCKUE
ABJICHUS. B TPUPOJE, OMONOrHYEcKOe JCHCTBHE BUAMMOIO, YJIbTPapUOIETOBOTO U
PEHTTEHOBCKOTO W3IyY€HUIl, €CTECTBEHHbI pPAaaUOAKTUBHBIA (POH, KOCMUYECKHE JyUH,
PaAMOAKTUBHOE U3JIy4YEHHUE NMPUPOIHBIX MUHEPAJIOB, ACHUCTBUE PAJUOAKTUBHBIX U3Iy4YECHUN



HAa OpraHM3M 4YeJlOBeKa), MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO,
BBIJICIISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBJICHUIA;

*OIUCHIBATh U3YUYEHHBIE CBOIMCTBA Te U (PU3UUYECKUE SABJICHUS, UCTIONB3Ys (PU3NUECKHE
BEJIUYHMHBI (CpelHsisi M MIHOBEHHass CKOpPOCTh Tejla MpPU HEPaBHOMEPHOM JBUKCHUH,
YCKOpEHHE, MEepeMENIEHUE, MMyTh, YIJI0Basi CKOPOCTh, CHJIa TPEHHMS, CHJIa YIIPYTrOCTH, CHJIA
TSYKECTU, YCKOPEHHE CBOOOAHOrO MAJE€HHs, BEC TeEJd, WMILYJbC TeEJld, WUMILYJIbC CHIIBI,
MexXaHu4eckass padoTa W MOIIHOCTh, MOTEHIMANbHAS DHEPrusl Tela, MOAHSATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, TOTCHIIMAJIbHASL SHEPTHSI CXKATOM MPY>KUHBI, KUHETUYECKAsl SHEPTHs,
MoJIHAs MEXaHUYecKas dHEeprus, Mepuoj] U 4acToTa KosieOaHui, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJOMIICHHS CPEAbl), IPH ONUCAHUU
MPaBUJIBbHO TPAKTOBaTh (U3UUYECKUN CMBICI HUCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUs U
SAVHUIBI (PU3NIECKUX BEIMYUH, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIONINE JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpadUKH HU3YUYEHHBIX 3aBUCUMOCTEH
(hbU3MYECKUX BEITUMYMH;

*XapaKTEPU30BaTh CBOMCTBA TeJl, (PU3UUECKHUE SIBJICHUS U MPOLIECCHI, HCIOIb3Ys 3aKOH
COXpPAHEHUS HSHEPIrUH, 3aKOH BCEMHPHOTO TATOTEHMS, NPUHLIMII CYNEPHO3ULUU CHUJ,
MIPUHLNN OTHOCUTENbHOCTU ['anmmiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] HUMITYJIbCa,
3aKOHBI OTPAXXEHUS M NPEIOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsAJ0BOr0 U MacCOBOTO
YyuceN MPHU SACPHBIX PEakUMsIX, IPH 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKUChIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

«00BACHATh (DU3HUECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluid TMPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IMPUUYUHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHWE W3 2—3 JOTUYECKHX IIAaroB C OMOpON Ha 2-3 W3YYEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEW;

epelllaTh pacuéTHhIC 3a7auyu (OMUparonIUMecs Ha CUCTeMy W3 2-3  ypaBHEHHUM),
UCIOJIB3YS 3aKOHBI M (hOPMYJIbl, CBSI3bIBAIOIINE (PU3NYECKUE BEMUMHBI: HA OCHOBE aHaJIn3a
YCJIOBHS 3aJ]a4Ml 3aIlMChIBATh KPATKOE YCJIOBHE, BBISABIISATH HEAOCTAIONINE WA W30BITOUHbBIE
JaHHBIE, BIOUPATH 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl pELIEHUS, TPOBOJUTH PACUETHI U
OLICHUBATh PEATMCTUYHOCTD MOTYUYEHHOTO 3HaYeHUsl (PU3NUECKON BEIUUHHBI;

epacno3HaBaTh MPOOJIEMbl, KOTOPbIE€ MOXHO PpEIIUTh MpPU TMOMOIIM (U3HUECKUX
METO/IOB, MCIOJIb3Yysl ONMCAHUE MCCIIENOBAHUS, BBIIEIATH INPOBEPSEMOE MPEIIOIOKEHUE,
OIICHUMBATh MPABWIBHOCTh TMOPSJAKA NPOBEACHUS MCCIEAOBaHUS, JelaTh BbIBOJBI,
MHTEPHPETUPOBATH PE3YJIbTATHI HAOIIOICHUI U OTIBITOB;

[IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SBJICHUN WU (PU3HMUECKUX CBOMCTB
Ten (M3ydeHHEe BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXPAHEHUs SHEPIUH, 3aBUCUMOCTH
nepuoAa KojeOaHuM MPYKUHHOTO MAasTHUKA OT MacChl Ipy3a M KECTKOCTH HPYKUHBI U
HE3aBUCUMOCTh OT AMIUIMTYAbl MajbIX KOJICOAHWH, NPAMOIMHENHOE paciHpoCTpaHEHHUE
CBETa, pa3joKeHue 0enoro cBeTa B CIEKTP, M3YYEHUE CBOMCTB M300paKeHHsS B IIIOCKOM
3epKajie ¥ CBOMCTB M300paKeHUs MpeaMeTa B coOuparoliei JnH3e, HabIt0IeHUEe CIUIOITHBIX
U JIMHEWYaThIX CHEKTPOB W3JIyYEHMS): CaMOCTOSTENBHO COOMpaTh YCTAHOBKY W3
U30BITOYHOTO Habopa o00OpyIOBaHUS, OIMUCHIBATH XOJ ONbITAa W €ro pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOIBI;



*[IPOBOANTH MPU HEOOXOAMMOCTH CEPUI0 MPSMBIX HW3MEpPEHUH, OIpeneliss CpeaHee
3HaueHWe u3MepsieMord BenuuuHbl ((POKycHOe paccTosiHue coOuparolend JIHH3BI),
000CHOBBIBaTh BBHIOOP CIIOCO0a U3MEPEHUS (M3MEPUTEIHHOTO TPUOOpPA);

*[IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIIOJIB30BAHHEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD MYTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBIKEHUU 0e3
HAYaJIbHOM CKOPOCTH, MEpHUoAa KoJeOaHWi MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HHTH,
3aBHCHUMOCTH yTjla OTpPaKEHMsI CBETa OT yrja MNaJeHHUs W yIja MpeJOMIICHUs OT yrIja
NaJeHusA): IUIAaHUPOBAaThb  MCCIEAOBAHUE, CAMOCTOSITEIbBHO  COOMpaTh  yCTaHOBKY,
(¢uKcHpOoBaTh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU (PM3MUYECKUX BEJIIMYMH B BHUJIE TaOIUI
U TpaduKOB, IeTaTh BHIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

e[IPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYHH (CPEaHSsi CKOPOCTh U
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JBM)KEHHMH, YCKOPEHHE CBOOOJHOTO MaJCHMUS,
KECTKOCTh TMPYXKUHBI, KOAXP(QUUUEHT TPEHUS CKOJIbKEHUS, MeXaHudeckas pabora u
MOIIHOCTh, YaCTOTa M TEPHOJ KOJeOAHWH MAaTeMaTHYECKOTO M MPYKHHHOTO MasTHHUKOB,
ONTUYECKasi cujia COOMpArOIIel JIMH3BI, PAJIUOAKTUBHBIA (POH): IUIAHUPOBATH HW3MEpPEHUS,
coOuparh  OKCIEPUMEHTAJbHYIO YCTAaHOBKY U  BBIIIOJHATH U3MEPEHHS,  CIeays
NPEJIOKEHHOW MHCTPYKIMM, BBIYUCIATH 3HAUYEHHWE BEJIMYMHBI U AHAJIU3UPOBATH
MOJIyYEHHBIE PE3YJIbTAThI C YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUM;

eCOOJIIOIATh TpaBUJIa TEXHUKM O€30MacHOCTH Npu pabore ¢ 1abopaTOPHBIM
00opyIoBaHUEM;

epa3iMyaTh OCHOBHBbIE NMPU3HAKM HM3YyUYEHHBIX (PM3MUECKUX MOJIENeH: MaTepuasibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBI HCTOYHUK CBETa, Jy4, TOHKAas JIMH3a,
IUTaHEeTapHasi MOZEJIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S/1pa;

eXapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMHUCaHUs (B TOM UHWCIE: COUAOMETP, NAaTYMKH TMOJIOKEHUS,
paccTosiHUSL U YCKOPEHMs, pakeTa, 3XO0JIOT, OYKH, MEPUCKOMN, (poToammapaT, ONTHUYECKHE
CBETOBO/Ibl, CIIEKTPOCKOM, AO3UMETp, Kamepa BuiabcoHa), UCHONB3Ysl 3HAHUS O CBOMCTBax
(bu3nYecKuX SIBICHUN 1 HEOOXOUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

*HCITIOJIb30BAaTh CXEMbI U CXEMAaTU4YHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKHX YCTPOWCTB,
W3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTHMYECKHX IIPOILIECCOB TMPH pEIICHUH ydeOHO-
MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbI Uil TOCTPOCHHUS H300paKeHUH B IJIOCKOM
3epKajie ¥ COOMparoIeH JIMH3E,

e[IPUBOAUTH MPUMEPHl (HAXOAUTH HWH(MOpPMALMIO O NpHUMEpPax) MNPAKTUYECKOIrO
WCTIONIb30BaHUsl  (PU3MYECKUX 3HAHUH B TIOBCEJHEBHOW JKM3HU Ui OOECIEYCHUs
0e3o0macHOCTH IpHU 00pallleHnu ¢ MPUOOpaMU U TEXHUYECKUMH yCTPOMCTBaAaMH, COXpaHEHHUS
3JI0POBBS U COOIOICHUS HOPM DKOJIOTUYECKOTO TMOBEJACHHS B OKPYIKaIOIIEH Cpeie;

eOCYULIECTBIIATh MOUCK HHpopManuu (U3NUECKOTO cojepxkanusi B HHTrepHere,
CaMOCTOSITENIBHO  (pOpMyJIMpysl TMOMCKOBBIM 3ampoc, HAXOAWTb NYTU OIpPEAEICHUs
JOCTOBEPHOCTH  MOJY4YeHHOH HMH(POpMalMd Ha OCHOBE HUMEIOUUXCA 3HAHMW U
JOTIOJIHUTENBHBIX UCTOYHUKOB;

*HCITIOJIb30BATh MPH BHITIOJHEHUHN YU€OHBIX 3a/laHUi Hay4YHO-TIOMYJISIPHYIO JTUTEPATypy
(U3MYECKOTO COJEp)KaHus, CIPaBOYHBIE MaTepualibl, pecypchl ceTu HTepHeT, BnaaeTh



npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, nmpeoOpa3oBaHusi WH(GOPMALMK U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

«C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE MH(OpManuu
U3 HECKOJbKHX HCTOYHUKOB (PU3UYECKOrO COAEpKaHUS, NyOJIMYHO MPEICTaBISATH
pe3yJIbTaThl TNPOEKTHOW WM HCCIEAOBATEIBCKON AEATEIBbHOCTH, NPU 3TOM TIPaMOTHO
WCIIONIb30BaTh M3yUCHHBIM TOHATUWHBIN ammapar u3yd4aeMoro pasaena (U3MKH U
CONPOBOXAATh BBICTYIUIEHME IIpe3eHTalUMed ¢ Y4€TOM OCOOEHHOCTEW ayIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJib B IO3HAHUYM OKPYKAKOIIEr0 MUPa
bubnunoreka LIOK
11 Pusiica - Hayka o Mpupoae 2 https://m.edso0.ru/7f416194
bubnunoreka LIOK
12 DH3HICCKE BEMHHIb 2 L https://m.edso0.ru/7f416194
. bubnuoreka [{OK
13 E 2 1
CTECTBEHHOHAYYHBI METO]I TO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Paznen 2. [lepponauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 1
CTpoeHHe BellecTsa https://m.edso0.ru/7f416194
99 JIBr>keHue U B3aUMOJICCTBUE YaCTHI] 5 1 bubnuoreka [{OK
' BELIECTBA https://m.eds00.ru/7f416194
bubmnoreka IIOK
2.3 A 2
TPCTATHBIC COCTONHMA BemectRa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenne u B3auMo/ieiicTBue Tej
bubnunorexa LIOK
3.1 M 3
CXAHMHACCROE ABHACHHC https://m.edso0.ru/7f416194
bubnunorexa LIOK
3.2 4 4 1
HEPHILL, Maced, foTHoCTS https://m.eds00.ru/7f416194
3.3 Cuna. Bugpl cun 14 1 2 bubnunorexa LIOK



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

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

Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHus TBEpAbLIMU 3 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 JlaBierne KuKocTh > https://m.edso0o.ru/7f416194
bu6nmoreka [IOK
4, A
3 T™MOChepHOe AaBICHHE 6 https://m.edso0.ru/7f416194
44 JlericTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Paznea 5. PaGora n MomHOCTBh. JHEprus
bubnuoreka [{OK
A P 1
> 400Ta  MOLHOCTE 3 https://m.edso0.ru/7f416194
bu6nmorexa LIOK
2 IT 1
> POCTHE MEXaRHSMEL > https://m.eds00.ru/7f416194
bubmmoteka IIOK
. M 4 1
53 CXAHHHACCKAd SHEPTHA https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

8 KUIIACC

KoanuyecTBO 4acos DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne ii/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Pa3gen 1. TensioBbIe ABJICHUSA
bubnunorexa LIOK
1.1 i 7
CTpoeHue 1 CBOHCTBA BeIIeCTBa https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Ternospie mporteccer 21 1 S https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pazneun 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubmmorexa [JOK
' U UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.2 IT % % 2 2 7
OCTOSHIRIH SICKTPHHECKII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoteka IIOK
2. M 1 1.
3 ATHHTHBIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
24 ITEKTPOMATHHUTHAS MY KIHA 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 145



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

9 KIIACC

KoaunyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne ii/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJCHHUS
11 MexaHU4eCKOe JBHKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [IOK
' OIKCAHMS https://m.edso00.ru/7f41a4a6
bubmuoreka [{OK
1.2 B i 20 1 3
JanMoeHcTBIE Tei https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41ad4a6
Uroro no pazneny 40
Paznen 2. Mexann4yeckue KoJed0aHusi M BOJIHbI
bu6nmorexa LIOK
2.1 M 0 7 3
CXAHITICCKHC KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoteka IIOK
2.2 M .3 8 1 3
CXQHITICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 3. DjieKTpOMarHuTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 5 5 bubmuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbI€ sIBJICHHSI
bu6nunorexa LIOK
4.1 3 6 2
AKOHDI paclipoCTPaHeHITt caeta https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI B ONITHYECKHE TIPUOOPHI 6 3 bubnmorexa LHOK

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



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

bubnunoreka LIOK

4, P 2
3 a3nokeHue 0eIoro CBeTa B CIIEKTP 3 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
bubnunorexa LIOK
51 Hcnyckanue v moriomnieHne cCBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
5.2 C 6 1
TPOCHHE GTOMHOTO Apa https://m edsoo.ru/7f41a4a6
bubmuoreka [{OK
5.3 A 7 1
AACPHEIC pedicint https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnea 6. [loBTopuTtenbHO-00001aI0IM i MOYJIb
6.1 [ToBTOpEeHMe 1 06001IEHUE COACPHKAHUS 9 5 bubmmoreka [JOK
' Kypca ¢usuku 3a 7-9 xiace https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




MPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOU
OBPA3OBATEJIBHON MTPOIT'PAMMBI OCHOBHOTI'O OBILETO

OBPA30OBAHUA

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsieMble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa30oBaTe/IbHOM
NMPorpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusl

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasznuyaTh SBJICHUS IO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIONINX JaHHOE (PU3NICCKOE SIBIICHUE

1.3

pacrno3HaBaTh MPOSIBICHNUE U3YUYECHHBIX (DM3UUYECKUX SIBICHUN B OKPY)KAIOIIEM MHUDE,
B TOM YHUCJIC (PU3NYECKUE SBIICHUS B TIPUPOJIC, IIPH ITOM IEPEBOJIUTH MPAKTUUYECKYIO
3aaqy B y4eOHYIO, BBIICISITh CYIICCTBCHHBIC CBOWMCTBA (NPH3HAKU) (DU3HUECKUX
SIBJICHHUI

14

ONMCHIBATh M3YYCHHBIC CBOWCTBA Tel H (U3WYECKHE SBJICHUS, HCIOIB3YS
¢bu3nyeckue BEIMYUHBI, IPU OMHUCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUNA CMBICH
UCIOJb3YEMBIX BEJIWYMH, UX OOO3HAYEHUS U €IUHULBl (PU3NYECKUX BEJIWYMH,
HaXOAUTh (HOPMYJIBI, CBS3BIBAIOIIME IAHHYIO (DU3UYECKYIO BEIHYMHY C JIPYTHMH
BEJIMYMHAMU, CTPOUTDH IpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIMYUH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SBJICHHS U TIPOLECCHI, HCIOIB3YS
W3yUYEHHBIE 3aKOHBI, NMPU ITOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3alUChIBaTh €0 MaTEMAaTUUYECKOE BBIPAKEHHE

1.6

1.7

1.8

1.9

OOBSACHATH (DU3HUECKUE SIBJICHHUSA, IMPOLIECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUNHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 1 — 2 JIOTHYECKUX I11aroB ¢ ONOPOi Ha
1 — 2 wu3yyeHHBIX CBOWCTBAa (U3MYECKUX SBICHUM, (U3NYECKHX 3aKOHA WIH
3aKOHOMEPHOCTH

pemath pacuéTHble 3agaud B 1 — 2 neHCTBHS, UCHOJIB3Ys 3aKOHBI U (HOPMYIIBI,
CBs3bIBalONIME (DU3MYECKHE BEJIWYMHBL: HAa OCHOBE aHalIW3a YCJIOBHUS 3aJlaud
3aMMChIBaTh KPAaTKOE YCJIOBHUE, MOJACTABIATh (U3NYECKUE BEIUYUHBI B (HOPMYIBI U
MIPOBOJIUTH PACU€Thl, HAXOJAUTh CIPABOYHBIE JAAHHBIE, HEOOXOIUMBIE ISl PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOTYYEHHOH (PU3NUECKON BETUUHHbI

pacrno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOMKHO PEIIUTh NPU NOMOIIM (HPU3HUECKUX
METOJIOB, B ONMCAHMM HCCIENOBAHUS BBIIEIATH IPOBEPSAEMOE IPEATOIOKEHUE
(runore3y), pa3nuyaTh M HMHTEPIPETUPOBATH MOIYYECHHBIH pe3yiabTaT, HaXOJIUTh
OLIMOKYU B XOJI€ OMBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yJibTaTaM

MPOBOAUTD OIIBITHI ITO Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘-IGCKI/IX SIBIICHUI WJIU (I)I/I3I/I‘-ICCKI/IX CBOMCTB

Ten: (QOpMYIUPOBaTH MPOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTaHOBKY W3
MPEJIOKEHHOTO0 000PYI0BAHHUS, 3aMIUCHIBAThH XO/1 ONbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBIIOJHATL MPAMBIC HU3MCPCHHUA C MCIIOJIb30BAHHUCM AaHAJIOTOBBIX U I_[I/I(I)pOBI:IX
MpUOOPOB, 3aMHUCHIBaTh ITOKa3aHUs MPUOOPOB C YyYETOM 3aJaHHOM aOCOTIOTHOMN
MOTPEITHOCTH U3MEPEHUI

111

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJIHON (DM3HUYECKON BEIMYHUHBI OT IPYTOM C
WCIIOIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, ydacTBOBATh B IUIAHUPOBAHHH YYE€OHOTO




1.12

1.13

1.14

UCCIICIOBAaHMsI, COOMpaTh YCTAaHOBKY M  BBINOJHATH M3MEPEHHUs,  CIEAys
NPEUIOKEHHOMY TUIaHy, (DUKCHpOBaTh pPE3yJibTaThl IOJyYEHHOH 3aBUCUMOCTH
(GU3NYEeCKUX BEJIMYMH B BHUJIE IPEUIOKEHHBIX TaOJIUI U I'paUKOB, JEJIaTh BBIBOAbI
10 pe3yJIbTaTaM UCCIENOBaHUS

MPOBOAUTh KOCBEHHbIE H3MEPEHMs] (PU3NYECKUX BEITUYMH, CIEIysl MpPeUI0KEHHON
WHCTPYKLMU: TPH BBINOJIHEHUH HU3MEpPEHUN COOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIUUCIATH 3HAUEHHE UCKOMOM BEJIMYUHBI

coONMogaTh TMpaBWia TEXHUKH OE€30MacHOCTH TpU paboTe ¢ J1abopaTOPHBIM
o0opyi0BaHUEM

yKa3blBaTh  MPHUHIMIBI  JACUCTBUS NPUOOPOB U  TEXHUYECKUX  YCTPOWCTB,
XapakTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C TMOMOIIBIO MX OMHMCAHUS, UCIIONB3Ys 3HAHUS O CBOMCTBAX (DM3MUECKHX
SIBJICHUW Y HEOOXOMMbIE (PU3NICCKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

1.16

NPUBOANTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O MpHUMEpax) NPaKTUIECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEIHEBHOM JXKM3HM JUIsl OOECcCIeueHUs
0e30macHOCTH INpU OOpalleHuu ¢ npubopaMM M TEXHMUYECKMMM YCTPOHCTBaMH,
COXpaHEHMs 3/I0pOBbSI M COOJIOACHUS HOPM SKOJOIMYECKOI'O IOBEJICHHS B
OKpYKarollen cpene

OCYILLECTBIATh OTOOP UCTOYHMKOB MH(pOpMaLUU B ceTH VIHTEpHET B COOTBETCTBUU C
3alaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUU M IYTEM
CpaBHEHHsI Pa3IMYHBIX HMCTOYHUKOB BBIACTATh HMH(OPMAIMIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOI UITU MOXKET OBITH HEJJOCTOBEPHOM

1.17

1.18

WCIOJIb30BaTh MPU BBITOJHEHUHN YYE€OHBIX 3a/1aHUi HAYYHOIOMYJISIPHYIO JIUTEPATypy
(U3MYECKOTO COJepXKaHUs, CIPAaBOYHbIE MaTepHalbl, pecypchl ceTu HTepher,
BJaJIeTh NMPUEMaMU KOHCHEKTHPOBAHMS TEKCTa, MpeoOpazoBaHMs HWHGPOpMALUU U3
OJIHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MMMCbMEHHBIE H YCTHBIE COOOIICHNS Ha OCHOBE 2 — 3
MCTOYHHUKOB HHPOPMALIUU (PU3UYECKOTO COIEPKAaHUs, B TOM YHCIIE IyOJUYHO JIeNIaTh
KpaTKHe COOOLIEHHMs O pe3yibTaTaX MPOEKTOB WM Y4eOHBIX HCCIEIO0BaHHUM, MpHU
3TOM TpPaMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA anmapar Kypca (U3MKH,
COIIPOBOXAATh BHICTYIIJICHHE MTPE3EeHTAIeH

1.19

MIPY BBIMOJIHEHUN YYEOHBIX MPOEKTOB U MCCIIEA0BAaHUMN paclpeensiTh 00S3aHHOCTH B
IpyIIe B COOTBETCTBHM C IMOCTaBJICHHBIMU 3a/Ja4aMH, CIEAUTh 3a BBINOJIHEHUEM
IUTaHa JeWCTBUHM, a/leKBaTHO OICHMBATh COOCTBEHHBIM BKJAJ B JEATEIBHOCTh
IPYIIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, YYHUTHIBAs MHEHHUE
OKPY’KarOIINX

8 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

11

HUCII0JBb30BAaTh IIOHATHUA

1.2

pa3nuyaTh SBJICHHS MO ONKCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SIBICHUE

1.3

pacrio3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE,
B TOM 4YHKClIe (PU3UUECKUE SBJICHUS B IPUPOAE, IIPHU 3TOM IEPEBOJUTH MPAKTHUECKYIO




3aa4y B y4eOHYIO, BBIICISTH CYIICCTBEHHBIE CBOWMCTBA (NMpHU3HAKU) (U3HUECKUX
SIBJICHUN

14

1.5

1.6

1.7

ONKCHIBATh M3Y4YCHHbIE CBOWCTBA Tel M (U3UYECKHE SIBJICHUSA, HCIIOJB3YS
¢u3nveckre BeIMYUHBI, IPU OMHUCAHUM MPABHIIBHO TPAKTOBATh (DPM3NYECKUN CMBICH
UCIOJIb3YEMBIX BEJIMYUH, 0003HAYEHUS U €AMHUILIBI (PU3NUECKUX BEIMYUH, HAXOIUTh
(bopMyIIbI, CBSI3bIBAIOIINE NaHHYIO (U3UYECKYIO BEIMUUHY C JIPYTUMHU BEIUYUHAMH,
CTPOUTH TPAPUKHN U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITMYNH

XapaKkTepu30BaTh CBOMCTBa Tes, (PU3WYECKUE SIBJICHHUS W TIPOLECCHI, HCIOIb3Ys
W3Y4YCHHbIE 3aKOHBI, MPU O5TOM JaBaTh CIOBECHYIO (HOPMYJIHPOBKY 3aKOHA U
3aMUChIBaTh €r0 MAaTEMAaTUYECKOE BBHIPAKEHHE

OOBSCHATH (PU3UYECKHE IPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIE U B KOHTEKCTE
CUTyallull  NPaKTUKO-OPUEHTHUPOBAHHOI'O  XapakTepa:  BBIABIATH  HPUYMHHO-
CIICZICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 | — 2 TOTHYECKUX IIAroB ¢ MOMOIIBIO
1 — 2 wu3yuyeHHBIX CBOWCTBa (PUMYECKUX SIBICHUN, (U3MUECKUX 3aKOHA WJIH
3aKOHOMEPHOCTHU

pemiate pacuéTHble 3afaud B 2 — 3 AEWCTBUS, HCIONB3YsI 3aKOHBI U (POPMYIIBL,
CBs3bIBatONME (DM3MYECKHE BEIMYMHBI: HA OCHOBE aHallM3a YCJOBHS 3aJaud
3alUChIBaTh KPATKOE YCIOBUE, BBISBIATh HEJOCTATOK JIAHHBIX JUUISl PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIE IS €€ PEeUIeHHs, POBOAUTH PACcUEThHI
¥ CpaBHUBATh IIOJlyY€HHOE 3HAUYeHHE (PHU3MUECKONW BENIWYMHBI C HW3BECTHBIMHU
JAHHBIMU

1.8

1.9

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOJKHO pPEHIUTh HPU MOMOUIM (HU3HUECKUX
METOAOB, HCIONB3ysd  ONUCAaHHE  HCCIENOBaHUSA, BBIACIATH  IPOBEpPsAEMOE
MIPEATOI0KEHUE, OLEHUBATH IPABUIBHOCTh IOpsJKa IIPOBEIECHUS MCCIENOBaHUA,
JIENaTh BBIBOJIbI

IIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SBJICHUM MM (PU3NUYECKUX CBOMCTB
Ten: (QOpPMYIUpPOBaTH MPOBEPSEMbIE MPEANONOKEHHs, COOUpaTh YCTAHOBKY U3
MPEITIOKEHHOTO 000PYI0BaHUSI, OIIMCHIBATh X0/ ONBITAa M (POPMYJIUPOBATH BHIBOIBI

1.10

BBIMOJIHATE MpPsIMble W3MEPEHUs] C HCIHOJIb30BAHUEM aHAJOTOBBIX IMPUOOPOB U
JaTYNKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATH PE3yJbTaThl HW3MEPEHUN C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH

1.11

1.12

1.13

MPOBOANTH MCCIIEIOBAaHUE 3aBUCUMOCTH OAHON (PM3MUYECKOM BEIMYMHBI OT IPYroi ¢
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH: IUIAHUPOBATh MCCIEAOBAaHUE, COOMpATh
YCTQHOBKY U BBINOJIHATH U3MEPEHUS, CIEAys NMPEJIOKEHHOMY IJIaHy, (PUKCUPOBATh
pe3yJIbTaThl MOJYYEHHOH 3aBUCHMOCTH B BHJIE TaOJIUI U I'padUKOB, JeIaTh BHIBOBI
10 pe3yJIbTaTaM UCCIIECIOBAHUS

MPOBOJNTHh KOCBEHHbBIE U3MEPEHHs (PU3NUSCKUX BEIUYHH: TIAHUPOBATH M3MEPEHUS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAysl MPEIIOKEHHOW WHCTPYKIUHU, U
BbBIYUCIIATH 3HAYCHUEC BCIIMYNHBI

coONrofaTh mMpaBuja TEXHUKH O€30MacHOCTH TpH pabore ¢ JabOpaTOpHBIM
o0opyI0BaHEM

1.14

XapaKTepu30BaTh MNPUHIMUINBI JEHCTBUS W3YyYCHHBIX HPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOM HAa MX OMHUCAHUSA, UCIIONB3YS 3HAHHUS O CBOMCTBAX (PU3MUECKHUX
SIBJICHUH ¥ HEOOXOTMMBIE (PU3UIECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh HPOCTbIE TEXHUYECKUE YCTPOWCTBA W HM3MEPHUTEIbHBIC MPUOOPHI 11O
CXEMaM U CXCMATHYHBIM PHUCYHKaM, COCTAaBJIATH CXEMBI JJICKTPUYECKHX LEMEH C
[IOCJIEIOBATEIBHBIM U IapAJUICIIbHBIM COCIUHEHUEM DIIEMEHTOB, Pa3inyas yCIOBHbIE




0003HAYCHHUSI PTIEMEHTOB JJIEKTPUIECKUX Ieneit

1.16

1.17

1.18

MPUBOAUTH TPUMEPHl (HaXOAUTh WHGOPMAIUI0O O TMPHUMEpPax) MPAKTHIECKOTO
HUCIIO0JIb30BaHUA (1)I/ISI/II-I€CKI/IX 3HAaHUN B HOBCGI[HGBHOﬁ KHU3HU OJIA O6GCHGLIGHI/I$I
0€30macHOCTH TpH OOpaIleHuHu ¢ NpubopaMM M TEXHMYECKHMMH YCTPOWCTBaMH,
COXpaHCHHS 3JIOPOBbS M COOJIIOJCHUS HOPM DKOJOTHYECKOTO TIIOBEICHUS B
OKpY’Karolien cpeze

OCYIIECTBIIATH MOUCK MH(pOpMAIK (HU3NIECKOTO coepkaHus B cetn VHTepHeT, Ha
OCHOBE HMMEIOIIUXCS 3HAHUN W IMyTEM CPaBHEHUsS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIICNIATE WH(POPMAIIHIO, KOTOpas SBISICTCS NPOTHBOPEYMBOW WIIM MOXET OBITh
HEJIOCTOBEPHOM

UCIOJIb30BATh P BBIOJHEHUN YUEOHBIX 3a/laHUIl HayYHO-IIOIYJIAPHYIO JIUTEPATYPy
(GU3NYIECKOTO CO/Iep)KaHMs, CIpPaBOYHBIE MaTepHajbl, pecypcbl ceTu HWHTepHerT;
BJAJIETh NMPHEMaMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMALHMUA W3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.19

1.20

co3llaBaTh COOCTBEHHbBIE MUCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHHUs, 00o0mas
MHGOPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB (PM3NYECKOIO COJEpKaHUs, B TOM YHUCIIEe
nyOIMYHO NPEACTaBIATh  pe3yJbTaThl MPOSKTHOM MM  MCCIEI0BATENIbCKOM
JESATEIBHOCTH, IIPYU 3TOM I'PaMOTHO HCIIOJIb30BATh U3yUEHHBIN OHATUNHBIN anmapar
Kypca (HU3UKH, COMPOBOXKIATh BRICTYIUICHUE MTPE3CHTAIIEH

MPU BBIMIOJIHEHUU YUYEOHBIX IMPOEKTOB U HCCIEIOBAHHM (PU3NYECKHX MPOLECCOB
pactpenenaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 3a/Ia4aMH,
CIEAUTh 3a BBIIOJHEHUWEM IUJIaHA JEUCTBUM W KOPPEKTHUPOBATH €ro, aJ€KBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIAJ B  JAEATEIBHOCTh TPYMNbl, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMOJICHCTBHE, MTPOSBIISASA TOTOBHOCTD pa3pemaTh KOHPIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarta

11

IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbTATHI OCBOECHNSI OCHOBHOI 00pa3oBaTeLHOM
NporpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusl

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasiinyiaTth SABJICHUA IO OIIMCAHHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPpUPYIOIIUX TaHHOC (bH3PI‘-ICCKO€ SIBJICHUC

1.3

1.4

pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3NYECKUX SBICHUN B OKPYKAIOIIEM MHPE,
B TOM 4ucCle (PU3NYECKUE SBICHUS B IPUPOJIC, IPH ITOM MEPEBOIUTH MPAKTUIECKYIO
3aauy B y4eOHYIO, BBIICISATH CYIICCTBEHHBIE CBOWMCTBA (MPHU3HAKH) (DU3MYECKHX
SIBJICHUI

ONMCHIBATh M3Y4YCHHbIE CBOWCTBA Tel U (U3WYECKHE SBJICHUS, MCIOIB3YS
¢u3nyeckre BEIMYUHBI, IPU OMHUCAHUM MPABHIBHO TPAKTOBATh (PU3NYECKUNA CMBICH
HCIOJIb3YEMBIX BEJIMYUH, 0003HAYEHUS U €AMHULIBI (PU3NUECKUX BEIMYUH, HAXOIUTh
(GbopMyIIbl, CBSI3bIBAIOIINE NaHHYIO (U3MUYECKYIO BEIHUUHY C JIPYTUMHU BEIUYUHAMH,
CTPOUTH TPAPUKH U3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUYNH

1.5

XapaKkTepu30BaTh CBOICTBa Tes, (U3WYECKHE SIBJICHHUS W TPOLECCHl, HCIOIb3Ys
M3yYEHHBIC 3aKOHBI, MPH ATOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHa U
3alHChIBaTh €70 MATEMaTUYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PU3MUECKUE IMPOLECCHl U CBOMCTBA TeNl, B TOM YHUCJIE M B KOHTEKCTE
CUTyallUl  INPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATL  IIPUYHUHHO-




CIICZICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBIO
2 — 3 wu3ydYeHHBIX CBOICTBa (M3WYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3ajauyd (OMUparoluMecs Ha CUCTeMy U3 2 — 3 ypaBHEHUM),
UCIOJIb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOINE (PU3NUECKHE BEIMUYMHBI: HA OCHOBE
aHaJli3a yCJIOBUS 33/1aud 3alUChIBATh KPATKOE YCIOBHUE, BBIABIATH HEJOCTAIOLIUE
Wi W30BITOYHBIE JaHHBIC, BBHIOMpATh 3aKOHBI W (OPMYJIBI, HEOOXOIUMBIC IS
pelieHus, TpOBOIUThH PACUEThl U OLICHUBATH PEATMCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
(bu3nYecKoil BeTUYNHBI

1.8

1.9

1.10

1.11

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PpEIIUTh NpPH MOMOLIM (U3HYECKUX
METOOB,  MCIOJIb3ysl  ONHCAaHME  HCCIICAOBAHMSA,  BBIIEIATH  I[IPOBEPSEMOE
NPEANOIOKEHHE, OLEHUBAaTh IMPABUIBHOCTh IOpSAIKA MPOBEAEHHUS MCCIEIO0BAHUS,
Jie71aTh BBIBO/BIL, HHTEPIPETUPOBATH PE3YJIbTAThl HAOMIOAEHHUN 1 OIBITOB

IIPOBOJIUTH OIBITHI MO HAOIIOACHUIO (PU3UUECKUX SIBICHUH MIIN (PU3NYECKUX CBOWCTB
TEJI: CAMOCTOSATENIBHO cOOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pynoBaHHUs,
OIMCHIBATh XOJ1 OMBITA U €r0 PE3YyJIbTaThl, (POPMYJINPOBATH BHIBOJIbI

MPOBOJIUTh MIPU HEOOXOJUMOCTH CEPHUIO MPSMBIX WU3MEPEHUH, ONpenessi CpeaHee
3HAYCHUE H3MEpseMON BEIUYMHBI (POKYCHOE pacCTOSIHME COOHMpArolied JIWH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEpPEHUS (M3MEPUTEITHHOTO TPHOOpa)

MIPOBOANUTH HCCJEIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIUYHH C UCIOJIB30BAHUEM
OpSMBIX HM3MEPEHH: IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENILHO COOMpATh
YCTaHOBKY, (HUKCHUPOBATh pe3yibTAaThl IMOJYYEHHON 3aBUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE TaOIUIM IpadMKOB, JIeaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEOBAHUS

1.12

1.13

1.14

1.15

1.16

MIPOBOANTHh KOCBEHHbIE U3MEPEHMsI (PU3NYECKUX BEJIUYMH: INIAHUPOBATh U3MEPEHUS,
coOupaTh HKCHEPUMEHTAIBbHYI0 YCTAHOBKY M BBIINOJHATH WM3MEPEHMs, CIerys
MPEAJIOKECHHON HMHCTPYKLUHM, BBIUHUCIATH 3HAYCHUE BEIUYMHBI U aHAIU3UPOBATH
ITOJIyYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHON MTOIPEIIHOCTH U3MEPEHUI

coONMoIaTh MpaBWia TEXHUKH O€30MacHOCTH Tpu pabore ¢ J1abopaTOPHBIM
o0opyaoBaHHEM

pa3jindaTb OCHOBHBIC TIPHU3HAKHU H3YYCHHBIX (I)I/BI/I‘IGCKI/IX MOJETIeH: MaTcpHaJIbHasA
TOYKa, a0COJIFOTHO TBépI[OG TECIIO, TOYECYHBIM HCTOYHHK CBCTA, JIy4, TOHKasd JIMH34,
IITa”HeTapHas MOACIIb aTOMa, HYKJIOHHAA MOJICJIb aTOMHOI'O dapa

XapaKTepu30BaTh MNPUHIMNBI JIEHCTBUA HU3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOKMCTB € OMOPOIl Ha UX ONMUCAHUS, UCTIOIb3Ysl 3HAHUS O CBOMCTBaX (PU3NYECKUX
SIBJICHUN ¥ HEOOXOAUMBbIe (PU3NUECKHe 3aKOHOMEPHOCTH

HCIIOJIB30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOMUCTB,
M3MEPUTENbHBIX MPHUOOPOB U TEXHOJIOTUYECKUX IPOILIECCOB MPU PEIIEHUU Y4eOHO-
MPaKTUYECKHUX 3a7a4, ONTHUYECKHE CXEMBbI JUIsl TOCTPOCHUS N300paXKeHHUI B TIOCKOM
3epKaiie u coOuparolei T1uH3e

1.17

MPUBOAUTH TPUMEPHl (HaXOAUTh WHGOPMAIMI0O O TPUMEpPaX) MPAKTHYECKOTO
WCTOJb30BaHUS (PU3UYECKUX 3HAHUI B TOBCETHEBHOW >KHM3HU M O0ECredeHUs
0€30MacHOCTH TpU OOpaIleHuu ¢ NpubopaMM M TEXHMYECKHMMM YCTPOWCTBaMH,
COXpaHEHHUs 370pPOBbsi M COOJIOACHHUS HOPM DKOJIOTMYECKOTO TMOBEIEHUS B
OKpY>Kalollen cpene

1.18

OCYIIECTBIIATh MOUCK HMH(OpMaIu (HU3MYECKOro coaepikaHusi B ceTd MHTepHer,
CaMOCTOSITENTbHO (HOPMYJIHPYsl MOMCKOBBIA 3alpoC, HAXOAUTHb IYTH OIpPEIEICHUS
JIOCTOBEPHOCTH TMOJIy4eHHON HH(GOpMAalUd Ha OCHOBE HMEIOIIMXCS 3HAHUA U




JOIIOJIHUTCIBbHBIX UICTOYHHUKOB

1.19

MCIOJIb30BaTh MIPH BHINIOJHEHUH YUEOHBIX 3a/JaHU HAYyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3MYECKOTO COJEp)KaHUs, CIPABOYHBIC MaTepHallbl, pecypchl ceTu VHTepHeT;
BIIQJICTh MPUEMAMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHGOPMAIUU W3
OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

cOo3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOILEHHS HA OCHOBE MHPOPMALIUU
U3 HECKOJIbKUX HMCTOYHUKOB (PH3UYECKOTO COJACp)KaHUs, MyOJHMYHO IMPEICTaBIATh
pe3yJIbTaThl IPOEKTHOM WIIM MCCIEA0BATENBCKON AESITEIBHOCTH, IPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3yYEHHbIH MOHATHHHBIA anmapaT M3y4daeMoro pasziena (U3MKA U
COIIPOBOKAATh BBICTYIUICHUE MpPE3CHTAIMed ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB

1.21

IPHU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIIEAOBAHUHN (PH3HMUECKUX MPOIECCOB
pacrpenenats 0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJadyaMH,
CIeIUTh 32 BBINOJHEHUEM IUIaHA JEWCTBUI M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIAL B  JAEATEIHOCTb TPYMIMbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBHE, IPOSABIISA FTOTOBHOCTD pa3peliaTb KOHPIIUKTbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon
Kon 3niemenTa IIpoBepsiemble 3JieMeHTBI COAEPKAHUSA
pa3jiena
®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHUPA
®usuka — Hayka o npupoze. SBinenus npuponsl. Pusnyeckue
11 SIBJICHUSI: MEXaHUYECKHE, TEIUIOBBIE, 3JIEKTPUUECKHE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIE
dusznueckue BETUYMHBL. V3MepeHHe (U3NYECKUX  BEITHYWH.
1.2 dusnueckue puOOpHI. [TorpemuocTs U3MEPEHUM.
MesxnyHapoaHasi cuCTeMa eIMHULL
EcrecTBeHHOHAYYHBII METOJ| MO3HAHUS: HAOIIOIEHUE, TIOCTAHOBKA
1 1.3 HAy4yHOTO BOIMpPOCA, BBIIBIKEHHWE THIIOTE3, OJKCHEPUMEHT IO
MIPOBEPKE THIOTE3, 00BSICHEHHE HA0II01aeMOT0 SIBICHUS
1.4 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuueckue padbOTHI:
###Par###113mepenne paccTossHUM.
15 #H##Par###l3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.
#H##Par##Onpenenenue pa3MepoB MaJbIX Tell.
###Par##113mepeHre TeMnepatypbl IpU MOMOIIU KUIAKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATyphI
IMEPBOHAYAIJIbHBIE CBEJJEHW S O CTPOEHUU BEILIIECTBA
21 ###Par#H#CTpoeHne BemecTBa: aTOMbl U MOJIEKYJIBI, HX Pa3Mephl.
OneIThI, JOKa3bIBAIOUINE TUCKPETHOE CTPOCHHUE BELLIECTBA
###Par###|proxkenne  yactur,  BemectBa. CBSI3b  CKOPOCTH
2.2 JIBUKEHMSI 4YacTULl C TEMIIepaTypol. BpoyHOBckoe IBHKEHHE,
muddys3us
2.3 B3aumoseiicTBUE YacTHUI] BEIIECTBA: IPUTSIKEHUE U OTTAIKUBAHHE
#H##Par###Arperatuple COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B,
2 24 )KI/IIIKOCTCfIU n TBEPABIX (KpUCTANIMYECKUX) Tel. BzanMocss3b
MEXJly CBOMCTBAMM BEILIECTB B Pa3HBbIX arperaTHbIX COCTOSHUAX M
UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padbOTHI:
##HPar###Ouenka TuameTrpa aroMa  METOJOM  paaoB (¢
ucrnoib3oBaHueM ¢Gotorpaduii).
2.6
#H##Par###OnbITH IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
#HH#Par###OnbIThI o 0OHApYKEHHIO JIEHCTBHSI cuI
MOJIEKYJISIPHOTO TIPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexanudeckoe JBH>KeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE
3 NIBIDKEHNE
39 ###Par###Cxopocts. CpenHsiss CKOPOCTb INpPU HEPABHOMEPHOM

JIBIDKEHUH. PacuéT myTH u BpeMEeHH JIBHXKCHHS




3.3

SIBneHune wuHepuMM. 3aKOH HHEpUMM. B3aumoneicTBue Ten Kak
IIpUYMHA U3MEHEHHUs CKOpPOCTH IBMKEHHs Tel. Macca kak mepa
MHEPTHOCTH Teja

3.4

#HH#HPar### LnorHocTs BertecTBa. CBI3b IIOTHOCTUA C KOJIUYECTBOM
MOJICKYJI B €IMHHIIC 00BEMA BEIIECTBA

3.5
3.6

3.7

3.8

3.9

3.10

Cula KaK XapakTepUCTHKA B3aUMOICUCTBUS Tel

Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIBIO
JTUHAMOMETpa

#HHHPar###sIsneaue tarorenusa u cwia Tsokectr. Crita TsSOKeCTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

Cuna tpenusa. TpeHHE CKOJBXKEHHS W TpPEHHUE MOKOsA. TpeHue B
MIPUPOJIC U TEXHUKE

###Par#Ht#Cnoxenre CHJI, HaNpaBICHHBIX 10 OJHOW MPAMOIL.
PaBHOelicTBYIOIIIASA CHIT

[MpakTrueckue paboThI:

OmnpezneneHue CKOPOCTH PABHOMEPHOIO [JBM)KEHHUs (IIapUka B
KHUJKOCTH, MOJEIU 3JIEKTPUYECKOTrO aBTOMOOWIS M TaK Jajiee).
Omnpenenenne cpeHe CKOPOCTH CKOJBKEHHUS OpycKa WU IapuKa
[0 HAKJIOHHOM mockocTu. OmnpeseneHue IMIOTHOCTH TBEPAOTO
tesna. OMNbIThI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb PACTSDKEHUS
(tedopmanuu) MNPYXKUHBI OT TNPHIOKEHHOW cuibl.  OmBbITHI,
ACMOHCTPUPYIOIIHUE 3aBUCUMOCTb CHJIbI TPCHUSA CKOJIBKCHHUA OT
Beca TeJa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

3.11

@dusnyeckre SABICHWS B NPUPOAE: IPUMEPBI JIBHJKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM W HEXUBOW NPUPOAE, IECHCTBUE
CHUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHnyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

I[aBJ'IeHI/IC TBép,I[Ol"O tenma. CnocoObl YMCHBIICHUA U YBCIUYCHUA

4.1
JIaBJICHUS
49 JlaBnenue ra3a. 3aBUCHUMOCTb JaBJE€HHs ra3a oOT 00bEMa,
' TeMITEPaTyPhI
43 [lepenaua maBieHus: TBEPABIMH TellaMH, XHIKOCTSIMH M Ta3aMH.
' 3akoH [lackamns. [TneBMaTHueckre MalIuHBI
3aBHCUMOCTh TaBIICHUS KHUIKOCTH oT rITyOUHBI.
4.4 I'mapocraTtuyeckuid  mapajiokc. CooOmiaromuecss ~ COCYy/BI.
I'uapaBiarueckue MeXaHu3MbI
Atmocdepa 3emnu U arMocdepHoe naBiueHue. [IpuumHBI
45 CYLIECTBOBaHMSA BO3IyIIHON 06osnouku 3emiu. OnsiT Toppuuesy.
' 3aBHCUMOCTh aTMOC(EPHOTO NABJICHUS OT BBICOTHI HAaJl YPOBHEM
Mopst
46 W3mepenune armochepHoro nasieHus. [Ipubopsl s mu3MepeHUs
' aTMOC(EpPHOTO AaBICHHS
47 JleiicTBHE KUIOKOCTH MW Ta3a Ha IOIPYKEHHOE B HHUX TeEJO.
' BriTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena
4.8 IInaBanue ten. Boznyxonnasanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBHCMMOCTH Beca Tella B BOAC OT 00bEMaA
MOrpy>kEHHOM B KUAKOCTh 4YacTtu  Tena.  OnpezgeneHue
BBITAJIKUBAIOLICH CHUJIbI, JICUCTBYIOIIEH Ha TeJO, MOTpPyXEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJKUBAIOUIEH CHIIBL,
JNEUCTBYIOIIEH HA TEJNO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOIIEH  CHIIBI,
JEHUCTBYIONIECH HA TEJO B YKUIKOCTH, OT 00BEMaA MOTrpYyXEHHOH B
KHAKOCTh YacTH Tella W OT  IUIOTHOCTH  JKUJKOCTH.
KonctpyupoBanue apeomeTpa WM KOHCTPYHPOBAHUE JIOAKU U
oIpeJiesieHue €€ Tpy30MobEMHOCTH

4.10

dusznueckue SABICHUS B NOPUPOZAE: BIUSHHE aTMOC()EpHOro
JIaBJICHUs Ha )KUBOI OpraHu3M, IlIaBaHUe pblO

411

TexHudeckue yCTpOWCTBA: COOOMIAIONIUECS COCYAbl, YCTPOWCTBO
BOJIOTIPOBOJIA, THIPABIMYECKUI TIpecc, MaHOMETp, OapoMeTp,
BBICOTOMED, IOPIIHEBON HACOC, apEOMETP

PABOTA, MOIIIHOCTbD, DHEPT' A

51 Mexanunyeckas padbora
5.2 MexaHnueckasi MOILLIHOCTD
53 [IpocTeie MeXaHU3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTb.
' [IpaBuno paBHOBecHs pblyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3onotoe  mpaBwio» MexaHuku. KoadduuueHt mozne3Horo
' neicTBUs MexaHUu3MOB. [IpocTbie MeXaHN3MBbI B OBITY U TEXHUKE
5.6 [loTenuumanpHas SJHEPTUU TeNA, MOJHATOrO HaJ 3eMIIEN
5 5.7 Kunernueckas sneprus
58 [losnHas mexaHuveckasl YHEprusl. 3aKOH MU3MEHEHHSI U COXpPaHEHUS
' MEXaHUUYECKOU SHEPTUH
[IpakTuueckue padbOTHI:
#H##Par####Onpenenenue paboThl CHIIBI TPEHUS TIPU PAaBHOMEPHOM
5.9 JBUKEHUM Te€Ja M0 TOPU30HTAIBHOW MoBepXHOCTH. MccnenoBanue
ycioBuil paBHoBecusi peiuara. Msmepenme KIIJ[ HakiaoHHOM
IJIOCKOCTH. M3ydeHne 3ak0Ha COXpaHEHNsI MEXaHUYECKON YHEPTUH
5.10 ®u3nuecKue SIBJIEHUS B IPUPOJIE: PhIUary B TeJie YeJIOBEKa
511 TexHuyeckue ycCTpOMCTBA: pblyar, MOJBWKHBIA W HEMOJBHXHBIN
' OJIOKHM, HAKJIOHHAS TNIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY
8 KIIACC
Kon
Kon 3nemenTa IIpoBepsiemblie 3JIeMEHTHI COePKAHUS
pasziena
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUUYECKOM Teopuun
6 CTpoeHHus BemiecTBa. Macca u pa3mepbl MOJEKyJd. OIBITHI,

6.1

HOJTBEPKIAIOIINE OCHOBHBIE HOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU




Mogenu TBEPAOTO, KHIKOTO M Ta3000pa3sHOrO COCTOSHHIMA

0.2 BemlecTBa. Kpucramimueckue u amopgHbIe Tena
6.3 OOBbsicHEHHE CBOWCTB Ta30B, JKUAKOCTEH U TBEP/BIX TEJT HA OCHOBE
' IIOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.4 CMauuBaHue U KallWUISIPHBIE SBJICHUS
6.5 TemnoBoe pacHIMPEHHUE U CKATHE
6.6 Temneparypa. CBs3b TeMIEpPaTypbl CO CKOPOCTBIO TEIUIOBOIO
' JIBYDKEHUS YaCTHIL
6.7 Buytpennss sHeprus. CriocoObl H3MEHEHUS! BHYTPEHHEH SHEPTHH:
' TEIUIoNepeiaya U COBEpILICHUE paboThI
6.8 Bunel  temnonepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKLUSA,
U3JTyuyeHue
6.9 KonuuecTBo TemnoTel. Y aenpHas TEMI0OEMKOCTb BELIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
' Oananca
6.11 [InaBneHne ¥  OTBEpAECBAHUE  KPUCTAUIMYECKMX  BEILECTB.
' VY aenpHas TEIUIOTA MJIaBICHUS
[Tapoobpa3zoBanue u kouaeHcauus. HMcnapenuwe. Kumnenue.
6.12 Y aenpHas TEIIIOTa NapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUsI OT aTMOC(HEPHOro JaBJICHUS
6.13 BnaxxHocTh BO3iyxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs
6.15 [Tpuniunsr  pabotel TermoBblx aBurareneit KIIZ TteroBoro
' nBurarens. TernaoBble IBUraTeN! U 3allUTa OKPYKaroLe cpebl
6.16 3aKOH COXpaHEHUs W MPEBpPALICHUS DHHEPrMM B TEIUIOBBIX
' nporeccax
[TpakTryeckue paboOTHI:
##H#Par###OnbITh o OOHapyKEHHIO JIEUCTBUSA cunI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HHHPar###ONBITEl O BBIPAIIMBAHUIO KPHUCTAIJIOB MOBAPEHHOM
COJIM WJIM caxapa.
H#HAH#Par#H##0nbITEl IO HAOJIOIGHUIO TEIUIOBOTO  PaCUIMpPEHUs
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.
###HPar###OnpeneneHue naBiaeHMs BO3AyXa B OaJlJIOHE MIMPHUIIA.
H#HAH#Par###ONbITEl, NEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBIICHUS
6.17 BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WM OXJIAXKICHHS.

###Par#H#11poBepka TUIOTE3bl JUHEMHON 3aBUCHUMOCTH JUTMHBI
CTONOMKA JKUIKOCTH B  TEPMOMETPHYECKOM  TpyOke  OT
TEMIIEPATYPHI.

#H#Par###Habmonenne U3MEHEHUsT BHYTPEHHEW 3HEPruu Tena B
pe3yibTare TeIionepeaayn U paboThl BHEIIHUX CHIL.
#H#Par###1cciienoBanue SIBIICHUS TeImIooOMeHa npu
CMEILIMBAHUU XOJIOJHOU U rOpsiuer BOJBI.

#H##Par#H#0npeneneHue  KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO
BOJOM IpH TEMIOOOMEHE C HarperbiM  METaJUIMYECKUM
LUIHHPOM.




###Par###0OnpeneneHue yaelbHON TENI0EMKOCTH BEIIECTBA.
#H#Par###lccnenoBanue mpolecca UCTIapEHuUs.
#H##Par###0OnpeneneHue OTHOCUTEILHON BIAXKHOCTH BO3TyXa.
#H##Par###OnpeneneHue yaeabHON TEIUIOTHI IJIaBICHUS JIbJA.

dusnyeckue SABJICHUSA B IprUpoAcC: MOBEPXHOCTHOC HATXKCHHUE U
KallWJUIAPHBIC ABJICHHA B IIPHUPOAC, KPUCTAIIbBI B IIPUPOIC,

6.18 nsnyuenue CoyHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpHU3HI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHera.
TexHUYECKUe YCTPOMCTBA: KalWILISAPhI, TPUMEPHI HCIIOJIb30BaAHHS
6.19 KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETp, IaT4UK TEMIIEpaTyphl,

TEPMOC, CUCTEMa OTOIUICHUS JOMOB, THTPOMETPBI, IICUXPOMETP,
napoBasi TypOMHa, IBUraTellb BHYTPEHHErO CTOPaHMsL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB
BzaumoneiictBue 3apsikeHHBIX Tenl. 3akoH KyrnoHa (3aBUCHMOCTB
7.2 CHJIbI B3aMMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEJIMYMHBI 3apsiioB U
pacCTOSHUS MEXKTy TEJIaMH )
OnexTpuueckoe rmosie. Hampsk€HHOCTh SIEKTPHUYECKOro TMOJs.
7.3 [IpyHuMn  cynepmo3uuUuM  3JEKTpUYECKUX  mnojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu ANEKTPUUECKUX 3apsJIoB. DNeMeHTapHbII
7.4 anektpuyeckuil 3apsn. Crpoenue artoma. [IpoBogHukum u
JURICKTPUKA
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DJIEKTPUUECKUI TOK. YCJIOBHUSl CYIIECTBOBAHUS JJIEKTPUUECKOTO
' TOKa. ICTOYHUKHN TTOCTOSTHHOTO TOKA
77 JleficTBUSL  DNIEKTPUYECKOTO0 TOKa (TEIUIOBOE, XUMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax
7.8 Onektpuueckas 1enb. Cuia Toka. IIeKTPUIECKOE HANPSHKEHHE
79 ConpoTuBi€eHWE  TPOBOJHUKA.  YJEIbHOE  CONPOTHUBIIECHUE
' BEIIECTBA
7.10 3akon OMa 11 y9acTKa 1enu
7.11 [TocnenoBarenbHOE U MapaieIbHOE COETMHEHUE TPOBOJHUKOB
712 PaGora M MONIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH Jlxoyms —
' Jlenma
713 DneKTprYecKue Ieny U MOTPEeOUTENN 3JIeKTPUUECKON SHEPTrUu B
' obITy. KopoTkoe 3ambikaHue
7.14 ITocTosaaBIe MarHuTHL. B3anMonelcTBHE MOCTOSHHBIX MAarHUTOB
715 MarnuTtHoe mnoje. MarHuTHoe 1oJsie 3eMJIU U €ro 3HAueHue Jist
' KU3HU Ha 3emiie
716 Oneir  Opcrega. MarHutHoe 10Ji€  DJIEKTPUYECKOTO  TOKA.
' [IprMeHeHne JIeKTPOMarHuToOB B TEXHUKE
JlelicTBU€ MAarHMUTHOTO TIOJSE HA IPOBOAHUK C  TOKOM.
7.17 DIIeKTPOABUTATEIb [IOCTOSTHHOT'O TOKa. Hcnonp3oBanue

AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPaHCIOPTE




7.18

Oneitel  @apanes. SIBaeHHE IEKTPOMArHUTHOM MHAYKIHH.
IIpaBuno Jlenna

7.19

Onektpore”Heparop.  CrnocoObl  MOMYyYEHHUS]  AJIEKTPUUECKOM
SHEPIrUuu. OIJEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HCTOUYHHKAX
SHEPIUU

7.20

[TpakTuyeckue pabOTHI:

OnbITel MO HAOMIOACHUIO 3JICKTPU3ALUN TNl MHIAYKIUEH U TpH
COIPUKOCHOBEHMH.

HccnenoBanue AEUCTBUS MIEKTPUYECKOTO MOJI HA IIPOBOJHUKH U
JUDJIEKTPUKU.

COopka u mpoBepka pabOTHI IEKTPHUUECKON IEMH MMOCTOSHHOTO
TOKa.

M3MmepeHue U peryJInpoBaHue CUIIbI TOKA.

W3mepeHnue u peryiupoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKa, MAYIIETr0 4epes
pPE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpAa M HANpPSDKCHUS Ha
pe3ucTope.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  3JIEKTPUUECKOIO
CONPOTUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU
IIONEPEYHOI0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpPsHKEHUN pu
MOCJIEZIOBATEIbHOM COEAMHEHUH JBYX pe3ucTopoB. IIpoBepka
npaBwia JUis CWUJIBl TOKa IMpU MapajieIbHOM COEIWHEHUU
pesuctopoB. OmpeneneHre pabOTBl  AIEKTPHUUECKOTO  TOKa,
UAYLIETO  4Yepe3  PE3UCTOp. OmnpeneneHne  MOIIHOCTH
AIEKTPUYECKOT0 TOKA, BBIJIEIAEMON Ha pe3ucrope. MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKa, MWJIYyIIEro 4Yepe3 JaMIIOYKy, OT
HanpspkeHus Ha  Heil.  Omnpenenenune  KIIZI  HarpeBatens.
HccnenoBanue  MarHUTHOTO — B3aUMOJEHCTBUS  MTOCTOSIHHBIX
MarHuToB. V3ydyeHune MarHuTHOrO MOJIsI MOCTOSIHHBIX MarHUTOB
npu ux oObeauHEHWH U pasneneHuu. MccnemoBaHue AeiCTBUA
NIEKTPUYECKOTO TOKA HA MarHUTHYK CTpenky. OIBITHI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI  B3aUMOJEUCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CHJIbI TOKa M HalpaBJIeHUs TOKA B
karyuike. M3ydyeHue neiicTBUs MarHUTHOTO TMOJIsI HA MPOBOJIHUK C
TokoM. KoHCTpyHpoBaHue 1 u3ydeHre paboThl AJIEKTPOABUTaTENs.
N3mepenne KIIJ[ anexTpoaBurarenbHOW ycTaHOBKH. OIBITHI 11O
UCCIIEIOBAHUIO  SIBJIGHMSI ~ OJJEKTPOMAarHUTHOM — MHIYKUUU:
UCCIIEIOBaHNE  W3MEHEHWH  3Ha4eHWss U HalpaBleHUs
MHAYKIIMOHHOTO TOKa

7.21

@dusnueckue SBICHUS B TPUPOZAC: DIEKTPUYCCKHE SIBICHUS B
aTMocdepe, IEKTPHYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIC
3emuu, Jpeid MOTIOCOB, POJIb MATHUTHOTO TOJS JUISL JKU3HU HA
3emJie, OJISIPHOE CUSHUE

7.22

TexHuyeckue ycTpoucTBa: 3JIEKTPOCKON, aMIIEpPMETP, BOJIBTMETP,
peocrar, CYETUHK IIEKTPUYECKOU JHEpruu,
AIIEKTPOOCBETUTENbHbBIE puoopsI, HarpeBaTeNbHbIE
ANEKTPONPUOOPHI (MMPUMEPHI), DIESKTPUUECKHE MPEIOXPAHUTEIH,




SJICKTPOMArHuT, 3JICKTPOABUTATC/Ib IMTOCTOAHHOI'O TOKA, rCHEPATOP
INOCTOAHHOI'O TOKa

9 KIIACC
Kon
pasiena Kopa 31emenTa IIpoBepsiemble 371eMeHTHI COAEPKAHUS
MEXAHUWYECKUE SABJIEHUA

8.1 Mex?Hqucxoe nBwkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTEIBHOCTH MEXAaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE MPsIMOTMHEHHOE IBHKCHHE

8.4 ###Par##HepaBHomepHoe mnpsiMOIMHEHOe nBKeHHe. CpemHsis
¥ MTHOBEHHAs1 CKOPOCTbH TeJIa P HEPAaBHOMEPHOM JBM)KCHUHU

8.5 Yckopenue. PaBHOYyCKOpeHHOE MPSIMOJIMHEHHOE TBUKCHHE

8.6 #HHPar###CBooonnoe magenue. OnsITel [ anuies
#HH##Par###PaBHoMepHOe ABMKEHUE TO OKpYyKHOCTH. llepuon u

8.7 yactora oOpamenus. JluHeliHass ¥ yrjioBas  CKOPOCTH.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akoH HeroToHa

8.10 Tpernii 3akoH HeroTona

8.11 HHHPar### [puHIIUTT CyNIEPIIO3UITUU CHUT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 #HH#Par###Cuna TpeHus: cuila TPEHUSI CKOJIBLKEHUS, CHJIa TPEHHS

8 MOKOSI, TPYTHE BUJIbI TPEHHUS

8.14 ###HPar###Cuna TsSXKECTM U 3aKOH BCEMHUPHOTO TATOTEHHS.
YckopeHnne cBOOOTHOTO MaeHUs

8.15 JBuxenne 1utaner Bokpyr Comnma. IlepBas kocMuueckas
cKopocTh. HeBecoMOCTh U mieperpy3Ku

8.16 PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPIOE TEIO

8.17 ###Par###PaBHoBecue TBEPAOrO Tella C 3aKPEIUIEHHOW OCKIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

8.18 Nmnynec Tena. MI3menenne ummynbca. IMIysibe cuiibt

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 H#iHHPar###PeakTHBHOE IBIKEHHIE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.9 PabGora cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUU U
paboThI

8.93 [ToreHunanbHas SHEPrUsl Tena, MOJHATOrO HaJl TOBEPXHOCTHIO
3emun

8.24 [ToTeHManpHast YHEPTUS CKATOU MPYKUHBI

8.95 ###Par###Kunetnueckas o»Heprus. TeopemMa O KHHETHYECKOU

SHEPTUU




8.26

H#HPar####3akoH coXxpaHEHUSI MEXaHUYECKOW SHEPTUU

8.27

[TpakTrueckue pabOTHI:

OnpeneneHue CpeaHell CKOPOCTH CKOJIBKEHHUsT Opycka WU
JIBYDKCHHS IIApHKa T0 HAKJIOHHOW miockoctu. OmpeneneHue
YCKOPEHHS Tella MPH PAaBHOYCKOPEHHOM JIBH)KEHHHU 110 HAKJIOHHOM
TUIOCKOCTH.

HccnepnoBanue  3aBUCHMMOCTH  IIyTM  OT  BpPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBFDKEHUU 0€3 HAYaIbHOW CKOPOCTH.

[TpoBepka TUMOTE3bI: €CIH MPH PAaBHOYCKOPEHHOM JBIDKEHHH 0€3
HAYaIbHOM CKOPOCTH ITyTH OTHOCSATCS KaK PsJl HEYETHBIX YUCEIl, TO
COOTBCTCTBYIOIINEC ITPOMEIKYTKHU BPEMCHU OAMHAKOBEIL.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI
HOpManbHOro pHaBieHus. OnpeneneHue KodpuIMEeHTa TPEHUS
ckonbkeHus. OmpezneneHue >KECTKOCTH MpYx uHbL. OmnpenencHue
pa6OTI)I CWJIbl TPCHUA IIPU PABHOMCPHOM ABWMXCHHH TCJia I10
TOPU30HTANBHONW TOBepxHOCTH. OmnpeneneHue padOTHI  CHIIBI
YIPYTOCTH IIPU NOABEME TPy3a € UCIOIBb30BAHUEM HEIIOABUYKHOIO
U TOJIBKIKHOTO OJIOKOB

8.28

8.29

du3nuecKkue SBJICHUS B npupoac: NpujMBbl U OTJIUBLBI, JBUKCHUC
mraneT CoJHEYHOH CUCTCMbI, PCAKTUBHOC JIBHXCHHC IKUBBIX
OpraHnu3mMoB

Texunueckue YCTpOﬁCTBaI CIIMAOMECTP, HATYHUKU ITOJIOXKCHUS,
pacCTodHuAd U YCKOPCHUS, PaKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe JBUYKEHUE. OcHoBHbIE XapaKTEPUCTUKU
KOJIeOaHMWI: IEPHO/I, 4aCTOTa, aMIUTUTY/1a

9.2

MaremMaTnyeckuii W NOpPYXKUHHBIM MasTHUKHU. lIpeBpameHune
SHEPTrUM MpHU KoJieOaTeTbHOM JIBUKEHUN

9.3

9.4

38.TYX3.IOH_[I/Ie KoJIeOaHMUsI. BLIHY)KI[GHHLIC koJiebanus. PesoHanc

Mexaandeckue  BOJHBL.  CBoOMCTBA  MEXaHMYECKHX  BOJIH.
[IpononbHBIE U MONEpeUHbIEe BOJNHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pactpocTpaHeHus. MexaHW4YecKhe BOJHBI B TBEPIAOM TeTe,
ceicCMUYeCKHe BOJTHEI

9.5
9.6

3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa

WNudpa3Byk u yabTpa3ByK

9.7

[TpakTiueckue paboThI:

Omnpeznenenyre 4acToThl M TepHoJa KoJeOaHUM MaTeMaTH4ecKoro
MasITHHKA.

Onpenenenue 4YacToThl W TNepuoAa KojeOaHuM MpyKUHHOTO
MasTHHKA

HccnenoBanue 3aBUCHMOCTH TIEpUO/Ia KOJIEOAHUH MOABEIICHHOTO
K HUTH Tpy3a OT JUIMHBI HUTH. lccnenoBaHue 3aBHCHUMOCTU
nepuofa KosiebaHUIl NPYKUMHHOIO MasTHHKA OT MaccChl TIpys3a.
[IpoBepka  HE3aBUCUMOCTH  Tepuoja  KoJieOaHWU  Tpy3a,
MOABEIIEHHOTO K HUTHU, OT MAacCChl Irpy3a U KECTKOCTU MPYKUHBI.
W3mepenue yckopeHHst CBOOOIHOTO MaJCHUs

9.8

dusuyeckne SBICHHWS B  NPHUPOJAE:  BOCHOPUSTHE  3BYKOB




10

11

JKUBOTHBIMU, 3CMJICTPACCHUC, ceiicMuuecKue BOJIHBI, YHaMH, 5X0

9.9

TexHndeckue ycTpoicTBa: 9X0JIOT, HCIIONB30BAHUE YIBTPa3ByKa B
OBITY ¥ TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJIEKTPOMAarHuTHOE ToJIe. DJIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA
' AIIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BoiHOBBIE
' CBOIICTBA CBETA
[TpakTrueckue paboThI:
10.4 N3yueHne CBOMCTB JJIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO
MOOUITBHOTO TenedoHa
105 @dusnyeckue SBIEHUS B NpUpoje: OUOJIIOTHYECKOE JEWCTBUE
' BUIMMOTO, YIIbTPa(UOIETOBOTO U PEHTT€HOBCKOTO M3ITy4YeHUI
10.6 TexHuyeckue YCTPOWCTBA: HCIOJIB30BAaHUE AIIEKTPOMATHUTHBIX
' BOJIH J/IS1 COTOBOM CBSI3H
CBETOBBGIE SBJIEHUA
11.1 JlyueBas monens cBera. MicTouHUKH cBeTa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
11.3 Otpaxxenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa
114 [Ipenomnenue cBera. 3akoH npenomseHus cBeta. [lonHoe
BHYTpPEHHEE OTpaKEHHUE CBETa
11.5 JInnza. Xop yden B JIMH3€
11.6 Onrtuueckas cuctema ¢oToanmapara, MUKpPOCKOIIA U TEJIeCKOoma
11.7 ['na3 xak ontuyeckas cucremMa. banu3zopykocTs U AadbHO30PKOCTb
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CrioskeHue
CHEKTpaNbHBIX 1BETOB. /lucnepcus ceeta
[TpakTiueckue pabOThI:
#H#Par###llccnenoBanue  3aBHCHMOCTH  yIja  OTpaKeHHs
CBETOBOTO Jy4a OT yIJa MajIeHusl.
#AHPar#H#113yuenne XapakTepUCTUK H300pa)KeHUsI MpeaMeTa B
IJIOCKOM 3€pKajie.
#H#Par###lccnenoBanue  3aBHCHUMOCTH  YIJIa  NPEJIOMIICHUS
11.9 CBETOBOTO Jy4a OT yIJja MaJeHus Ha IPaHUIIE «BO3IYX — CTEKIION.
###Par### lonyuenne n300paXeHUH C TMOMOIIBIO COOHMpArOIIEH
JIH3BL.
###Par###Onpenenenre (GOKYCHOTO PACCTOSHHSI M ONTHYECKOU
CHJIBI COOMPAIOLIEH JTHH3BI.
HHHPar###OnbITHI 110 pa3IoKeHUIo OEJI0ro CBeTa B CIIEKTP.
H#HHAPar###O0nbITEI O BOCHPHUATHIO IBETA NPEIMETOB IIPH UX
HaOJIOJICHUH Yepe3 IBETOBBIC (PHIIBTPHI
®usnyeckue sBiIeHUS B mpupone: 3armeHus ConHna u JIyHbl,
11.10 I[BeTa TeJ, ONTHYECKHEe sBIeHUsS B arMmochepe (uBer HeOa,
pedpaxuus, paayra, MUPax)
11.11 TexHudeckue ycTpoiCTBa: OYKH, Tepuckom, (oroanmapar,




OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBGIE ABJIEHUA
121 OmnwiTel Pezepdopaa u maneTapHas Moeinb atoMa. Mojienb atoma
bopa
192 Hcnyckanne u normouieHue ceerta aroMoM. KBantsl. JIuHeiuarsie
’ CIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3mydeHHs
12.4 Crpoenue aTtoMHOro siapa. HykioHHass Mozenb aTOMHOTO sjpa.
' HM30TOoms
125 PannoaktuBHble mpeBpamieHus. [lepuon momypacnaga aToMHBIX
aaep
126 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsA0BOTO U MacCOBOTO
qHCe
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU
128 Peaxiuu cunTtesa u nenenus suep. Mcrounnku suepruu ConHIa u
' 3BE3]
129 Snepnas sHepreruka. /lelicTBHE paJuMOaKTHBHBIX W3JIy4EHUM Ha
' JKUBBIE OpPTraHU3MBbI
[TpakTuyeckue pabOTHI:
HaGnroneHnune CrilonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanue TpEeKOB: M3MEPEHUE DHEPrUM  YacTULIBl IO
TOPMO3HOMY IyTH (110 poTOrpadusm).
W3mepenune pannoakTuBHOTO (hoHA
dusnueckue SBICHUS B MPHUPOJIE: €CTECTBEHHBIN PaJHOaKTUBHBIN
1211 ¢oH, KOCMI/I‘-IGCIfI/Ie JTY4H, paJrOaKTHBHOE mnyquvHe MPUPOTHBIX
MHUHEpAJIOB, ACWCTBUE PAIMOAKTUBHBIX M3IIyUYeHHH Ha OpPTraHU3M
YeJoBeKa
12.12 TexHUUeCKHUEe  YCTPOMCTBA:  CHEKTPOCKOI, WHAWBUIYAIbHBINA

JIO3UMETp, KaMepa Buibcona



HHPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepPsieMoOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 001IIETr0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponu (HU3MKKA B HAYYHOH KapTUHE MHpPA; CHOPMHUPOBAHHOCTH 0A30BBIX
MPEJCTABICHUNA O 3aKOHOMEPHOMW CBSA3H M IMO3HABAEMOCTH SBJICHHH MPHUPOJIBI, O POJIU
JKCIIEpUMEHTa B (u3mke, O cucreMooOpasyromeil poiau (GU3NKH B Pa3BUTHU
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH, 00 BOITIONNH (PHU3NIECKUX 3HAHUH U UX
pOJHM B LEJIOCTHOH E€CTeCTBEHHOHAYYHOH KapTWHE MHpa, O BKJIAJIE POCCHICKHX M
3apyOeKHBIX YUYEHBIX-QU3UKOB B PA3BUTHUE HAYKH, OOBSICHCHHE IPOIIECCOB
OKPYKaIOLIET0 MUPA, Pa3BUTHE TEXHUKU M TEXHOJIOTHH

3HaHMsT O BMJAX MaTepuM (BELIECTBO U II0JIE€), O JBHKEHUM Kak CcIrocode
CYLIECTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHONH TEOpUU CTPOEHUs BEIIECTBA, O
¢u3nyeckoil  CymHOCTH  SIBJIEHUM  HpUpoibl  (MEXaHWYECKHX,  TEIUIOBBIX,
ANIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3iNyaTh SIBICHUS 10 ONMUCAHUIO UX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE
SBJICHHE; YMEHHUE pacllo3HaBaTh IPOSBICHHUE HM3YYEHHBIX (PU3UYECKUX SIBJICHUH B
OKpY’KalOIIeM MHpE, BbIIETSS UX CYILECTBEHHbIE CBOMCTBA (MIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHMHOI'O afnrmapara 1 CUMBOJIMYCCKOI'0 A3bIKa (i)I/ISI/IKI/I n
HCIIOJIb3OBAHUEC UX IJId PCIICHUA yLIe6HBIX 3aa4;, YMCHHUC XapaKTCPU30BATb
CBOMCTBa TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUS W HIPOLUECCHI, UCIIOJIb3YS q)yHI[aMCHTaJILHBIe u
OMITMPUYCCKHEC 3aKOHBI

YMeHue OonuchiBaTh M3yYeHHBIC CBOMCTBA TeNl U (M3MUECKUE SIBICHUS, HCIIOIB3Ys
(bu3YeCcKre BETUINHBI

Brnanenne ocHoBaMHM METOJOB Hay4YHOTO MO3HAHMS C Y4ETOM COOJIIOJICHHS MPaBHI
0e30macHOro Tpyaa: HaOIoAeHNE (PU3MUECKUX SBICHUM:

YMEHHE CaMOCTOSITEJIbHO COOMpATh JKCIEPHUMEHTAIBHYIO YCTAaHOBKY M3 JTAHHOTO
Habopa 00OpyIOBaHUS MO MHCTPYKILIMH, OMUCHIBATH XOJ OIbITa M 3alHCHIBATH €0
pe3yNbTaThl, GOPMYITHPOBATH BHIBOJIBI;

MPOBE/ICHUE TPSIMBIX M KOCBEHHBIX HW3MEPEHWH (M3WYECKHX BEIMYUH: yMEHHUE
TUTAHUPOBaTh ~ W3MEPEHUsS, CaMOCTOSTEIIbHO  COOMpaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY TI0 WHCTPYKIIMH, BBIYMCIATH 3HAYCHHE BEIUYMHBI M aHAIH3HPOBAThH
MOJlyYeHHbIE pe3yJabTaThl € Yy4Y€TOM 33JaHHOM TOTPEIIHOCTH  pe3yJbTaToB
U3MEPECHU;

MPOBE/ICHUE HECIOXKHBIX JKCIIEPHUMEHTAIBHBIX HCCIIEIOBAHHUNA; CaMOCTOSTEIHHO
coOMpaTh OSKCIEPUMEHTAIBHYI0 YCTaHOBKY U TPOBOJHUTH HCCIIEAOBAHHE IO
WHCTPYKIIUH, MIPEACTABIATH MOJIYYCHHBIE 3aBUCUMOCTH (DU3HUECKUX BETUYUH B BHUJIE
TAOMUIl ¥ TPapUKOB, YUUTHIBATH TOTPEUTHOCTH, JI€JaTh BBIBOABI IO pPe3yJbTaTam
UCCIIETOBaHUS

[ToHnMaHNe XapaKTEpHBIX CBOWCTB (DM3MYECKHX MOjEIel (MaTepualibHas TOYKa,
a0COJIIOTHO TBEPJOE TENO, MOJEIU CTPOEHHs Tra3oB, XKHIKOCTEH U TBEPABIX Tell,
IUTaHeTapHasT MOJENIb aTOMa, HYKJIOHHas MOJENIb AaTOMHOIO sApa) U yMEHHue
MPUMEHSATH UX U OOBSICHEHUST (PU3UUECKUX MTPOIIECCOB

YMmenue oO0bACHATH (U3MYECKHE MPOIecCChl U CBOMCTBA Tel, B TOM YHCIE U B




KOHTEKCTE CHUTyallMil IpaKkTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBIISAT TIPUYUHHO-CIICICTBEHHBIE CBSI3M M CTPOUTH OOBSICHEHHWE C OMOpOM Ha
U3yYEHHbIE CBOMCTBA (PU3MUECKUX SABICHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U
MOJIeNIN

YMmenue pemats pacy€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHMI), UCIIONB3YS 3aKOHBI U
(dbopMyIibl, cBsI3bIBAIONINE (PU3MUYECKHE BETUUYHUHBI, B YACTHOCTH, 3aMChIBaTh KPAaTKOE
YCJIOBHE 3a]laud, BBISBIATH HEJOCTAIOIIUE JaHHBIC, BEIOMPATH 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIEC JuId €€ PElICHHs, WCIOJIb30BaTh CIPABOYHBIC TaHHBIE, MPOBOAUTH
pacuéTel W OLEHUBATh PEATHCTUYHOCTh IOJYYEHHOTO 3HAaYeHUs (UINYECKOM
BEJIMYMHBI; YMEHHE ONpPEAENsATh Pa3MEepPHOCTh (PU3NYECKONW BEIMYUHBI, MOJTYYSHHON
IIpY pELICHNUH 33]1a4H

YMeHue XapakTepu30BaTh MPUHLUIMBI JEHCTBUS TEXHUYECKHX YCTPOWCTB, B TOM
qucie OBITOBBIX NMPHOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHYECKUX MPOLECCOB IO MX
OIMMCAHUIO, HUCIIOJIB3Ys 3HAHHUA O CBOMCTBaX (1)I/I3I/I‘-IGCKI/IX SIBIICHUM U HCO6XOI[I/IMI)IG
¢du3nveckre 3aKOHOMEPHOCTH
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YMeHre ucnoiab30BaTh 3HAHUS O q)HBI/ILIeCKI/IX SIBJICHUSAX B HOBCGI[HGBHOﬁ KU3HU 1A
obecriedeHrsi 0E30MAaCHOCTH TMPH  OOpalieHuH ¢ OBITOBBIMH NpHOOpaMH |
TEXHUYECKHMHU YCTPOICTBAMH, COXPAaHEHHUS 3JI0POBbS U COONIOJCHUS HOPM
9KOJIOTMYECKOT0 TOBEJICHUSI B OKpPYXKaloOIIEH cpene; MOHMMaHHE HEO0OXOIUMOCTH
IMPUMCHCHUA I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I u TEXHOJIOT 1 JIIA panuoHaJIbHOI'O
MIPUPOIOTIOITE30BAHUS

11

OnbIT mOMCKa, TNpeoOpa3oBaHMsS M NpeACTaBICHUs HHPOpPMaLUU (HU3NYECKOTO
COJIep’KaHusl C MCMOJIb30BaHUEM HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI;
YMEHHE OLIEHWBAaTh JOCTOBEPHOCTh IIOJYyYEHHOM MHQpOpMAIMM Ha OCHOBE
UMEIOIUXCA 3HAHUM U JOIOJIHUTENBHBIX MCTOYHHMKOB; YMEHHE HCIIOJIB30BATH IIPU
BBIMOJIHEHUHM Y4YeOHBIX 3aJaHUN HAy4HO-TIONMYJIIPHYIO JUTEpaTrypy (HU3NYECcKOro
COJiep’KaHusl, CIpaBOYHblE MaTepuaibl, pecypcbl ceTu VIHTepHeT; BiajgeHue
0a30BBIMU HaBBIKAMH ITPE0Opa30BaHusl MHPOPMAIUHU U3 OJIHOM 3HAKOBOW CHCTEMBI B
JpYyTyl0; YMEHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OpPMAIMU U3 HECKOJIBKUX HCTOUHUKOB




IHHEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COEPKAHUS
1 MEXAHUWYECKUE SABJIEHM
11 Mexannyeckoe JBrkeHHe. MatepuanbHas Touka. CucremMa oTcuéra. OTHOCHTEILHOCTH
' IBUKECHUS
12 PaBHOMepHOE W HepaBHOMepHOE ABMkeHHE. CperaHss ckopocTh. Dopmysia i BBIYHCICHHUS
' cpeaHeii ckopoctu: V = S/t
PaBHOMepHOE NPSMOJIMHEHHOE JBW)KCHHE. 3aBHCHMOCTh KOOPIWHATHI TeJla OT BPEMCHH B
Cllydae paBHOMEPHOTO MPSMOJIHMHEHHOTO JIBHKCHHS:
1.3 x(t)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHH UIsl IPOCKIIUU CKOPOCTH, MPOCKIMK MTEPEMEIICHUS, Ty TH,
KOOPAMHATHI IIPH PABHOMEPHOM IPSIMOJIMHEHHOM JIBHYKCHHUU
3aBUCUMOCTh KOOPJIUHATHI TEIa OT BPEMEHH B Clydae PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBHOKEHUS
2
-Sx':r} =1'.|;|: *f_ax * £y
N
@dopmMyIibl U MPOCKIMU TIEPEMEIICHHUS, MPOCKIUU CKOPOCTH U TPOEKIUH YCKOPCHHUS TPU
PaBHOYCKOPEHHOM IMPSIMOJIMHEHHOM JIBHYKCHHU:
2
1.4 _ !
s, () =y, -t+a,- >
U_\'('f) =Upy T4, Z,
a.(f)=canst,
Ulr‘ - l"}1:1" zz‘g:rsrc
I'paduku 3aBUCUMOCTH OT BPEMEHH TSI TIPOCKIIMU YCKOPEHHMSI, IPOSKIIUU CKOPOCTH, TIPOCKIIMU
MepeMEIEHHS, KOOPAUHATHI TP PABHOYCKOPECHHOM MPSMOJTHHEHHOM JBHKCHUH
CBoOomHOe majgeHue. DOpMyIibl, ONMUCHIBAIOIINE CBOOOIHOE TaJeHHE Tela [0 BEPTHKAIN
15 (IBMXKEHUE Teja BHU3 WM BBEPX OTHOCHTEJBHO MOBEPXHOCTH 3emin). ['paduKku 3aBHCHMOCTH
' OT BPEMEHH JUIS MPOCKIMH YCKOPEHHS, MPOEKIIMH CKOPOCTH W KOOPAUHATHI MPH CBOOOTHOM
MaJICHUU TeJa 10 BEPTUKAIIH
CKOpOCTh PaBHOMEPHOTO JBMKEHHSI TEJIa 110 OKPYKHOCTH. HanpaBiieHne CKOPOCTH.
dopmyiia 1715 BBIYUCIICHUS CKOPOCTH Uepe3 pajinyc OKPYKHOCTH U MIEPUOJT OOpaICHUS:
L= 1nR
T
HTPOCTPEMHUTEIHH KOpEHHE. MpaBJIEHUE IEHTPOCTPEMUTEIHLHOT KOpPEHHSI.
16 EHTPOCTPEMHUTENILHOE  yCKOpeHHe. HampasiaeHue IEHTPOCTPEMHUTENIHLHOTO  YCKOPE

CDopMyna JJI1 BBIYUCJIICHUA YCKOPCHUA:

2
_uw
=R

®opmyia, cBsI3bIBaIOIIasl IEPUOJT U YACTOTY OOpaLICHHUS:




vl
T

1.7

1.8

Macca. ITnotHocts Bemectsa. @opmyiia i BBIYUCICHUS ITIOTHOCTH:
_m
V

Cuna — BektopHas pusndeckas BenuyrHa. CI0oKEeHUE CHIT

1.9

1.10

1.11

1.12

1.13

1.14

1.15

SBnenue nnepuuu. llepssiii 3akoH HeroTOHA

Bropoii 3akon HerotoHa:

—

F=m-d

COHaHpaBHeHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BEKTOPa CUJIbI, HeﬁCTBYIOIHeﬁ Ha TCJIO0

Bzaumopeiictue ten. Tperuit 3akoH HeroToHa:
Fyy=-F

TpeHHe IIOKOA M TPCHHUC CKOJIbXKCHUSI. CDOpMy.TIa AJI1 BBIMUCIICHUA MOAYJIA CHJIBI TPCHUSA
CKOJIB)XCHHUA

Fm:u-;‘f

Hedopmarus tena. Yopyrue u Heynpyrue nedopmanuu. 3akoH ynpyroil nedopmanuu (3aKoH
I'yka):

F=Ik-Al

BCCMI/IpHOC TSATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

My - M,
F=g. .1 2

R
Cuna TshxecTu. Y CKOpeHue CBOOOIHOTO T ICHHS.
dopmyna 17 BBIYUCICHUS CUIIBI TSHKECTH BOM3H MOBepXHOCTH 3emuu: F = mg.
Jsuxenue miaanet Bokpyr Connna. [lepBas kocmudeckas ckopocts. HeBecomocTs u
Meperpy3Ku
Nmmynbe Tena — BeKTopHas pu3ndecKkasi BEIMYUHA.

p=md

Nmnynbe cucremsl Ten. M3Menenne uMiyinbca. MMiynbe cuibl

1.16

3akoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII:
p=nyU +im, U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexanundeckas padora. @opmMyria st BEIYUCICHHS paOOThI CHJIBI:

A=Fscosct

Mexannueckast MOIITHOCTD:

4
I

N=

1.18

Kunernueckas u IMOTCHIHAJIbHAasA SHEPIHs. CDopMyna JJIs1 BBIYUCJIICHUS KHHETHUYCCKOM OHEpPTHUHU:

HE)E
Ey=—r




TeopeMa o kuHeTHueckou sHeprund. Popmya il BBIYUCICHUS TOTCHIMAIBHOW SHEPTUH TEIla,
MIOAHATOTO
Hag 3eMIIEH:

E,= mgh

1.19

Mexanudeckas SHEpTHUs:
E=E.+E P

3aKOH COXpaHEHMsI MEXaHUYECKOM dHeprun. Popmyiia s 3aKOHA COXPaHEHUSI MEXaHUYECKOU
SHEPruM B OTCYTCTBUE cuil TpeHus: E = const.
IIpeBpamieHne MEXaHUYECKOM SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

1.20

1.21

ITpocThic MeXaHU3MBI. «30JI0TOC MTPABUIIOY» MEXAHUKH.
Peruar. Moment cwisr: M - FI.
YcnoBre paBHOBECHS phlyara:

M +M, +..=0
[ToxBroxHBIN 1 HenoABHWXKHBINA 0J10kU. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesmas

Aaarpaqe:ﬂm A

JlaBiieHre TBEPAOTO TENA.
@opMyna 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
P= h
JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
FHHpOCTaTI/I‘IGCKOG JaBJICHUC BHYTPH XKUAKOCTH.
(DopMyna JJI BBIYMCJIICHUA JAaBJICHUA BHYTPHU XKUIAKOCTH!

p=pgh+p_,

1.22

1.23

1.24

1.25

3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. @opmyna 1 onpeneneHns BhITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha TEIO,
MOTPYKEHHOE B KHUAKOCTh WM ra3:

Fam =PEV

Vcaosue nnaBanus tena. [lnaBanue CYZ0B U BO3AYXOILJIAaBAHUEC

Mexanuueckue KonebaHus. AMIUTUTYAa, Mepuoa U yactora KojieOanuil. Popmyrna,
CBSI3BIBAIOIIAS YACTOTY U NMEPHOJ KOJIeOaHUM:

MareMaTHueckuii ¥ TNpPYXUHHBIA MasTHUKH. [IpeBpaimieHue sHepruM IMpu KojedaTeaIbHOM
JBYKEHUH

1.26

3aryxatomue kKonebanus. Beinyxaennsie konedanus. Pesonanc

1.27

Mexanunueckue BoJHBL. [IpofonbHble M TonepedHble BOJHBI. J[JIMHA BOJHBI U CKOPOCTb
pacnpoCcTpaHEHUs BOJIHBL:

L=v-T

1.28

3Byk. I'pomkocTh u BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJHBI Ha TpaHUIIE ABYX Cpel.
HNudpa3Byk u ynbpTpa3ByK




1.29

1.30

IIpaxmuueckue pabomul

N3mepenne cpenHed IUIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIBI; JKECTKOCTH IPY’KHHBI;
KO3 (QUIMEHTa TPEHUS CKOJBXEHUsS; pabOThl CHJIbI TPEHUsS, CUJIbl YIPYIOCTH; CpeIHel
CKOpPOCTH JIBUXKEHHs OpyCKa IO HaKJIOHHOM IJIOCKOCTH; YCKOPEHUsl OpycKa MpH JBUKEHUU 110
HAKJIOHHOH IJIOCKOCTH; YaCTOTHI M NIEpHoJia KOJIeOaHHi MaTeMaTHYECKOT0 MasTHUKA; YaCTOTHI
U Tepuoa KoueOaHWH NPYKMHHOTO MAasATHUKA; MOMEHTA CHJIBbI, JIEHCTBYIOIIETO Ha phIYar;
paloThI CUJIBI YIIPYTOCTH IPU NOABbEME I'Py3a C IOMOIIBIO HEMOABUKHOIO 0JI0Ka; pabOThI CHIIBI
YIPYTroCTH MpH MOABEME I'py3a ¢ HOMOILBIO IOJBIUXKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHON 4YacTW Tena U OT
IJIOTHOCTU KUAKOCTH; HE3aBUCHMOCTH BBITAJIKUBAOIIECH CUJIBI OT MACChl TEJA; CUJIbl TPEHUS
CKOJIBJKEHUSI OT CHJIBl HOPMAJIBHOI'O JABJIICHHA U OT pOJa IOBEPXHOCTH; CHJIBI YIIPYIOCTH,
BO3HUKAIOIIEH B NIpPYXHHE, OT CTENEHHU JepOopMaluu MPY>KUHbI; YCKOpEHHUs Opycka OT yria
HaKJIOHA HAMPAaBIIAIONICH; Mepro/ia (YacTOThl) KOJIEOAHUN HUTSIHOTO MAasgsTHUKA OT JUTMHBI HUTH;
nepuosia KojieOaHWH TPYKUHHOTO MAasTHHKA OT MAacChl TIpy3a W JKECTKOCTH MPY>KUHBL,
UCCIIeIOBAaHNE HE3aBHCHMOCTH IE€pHOJa KoJeOaHUMl HHUTSAHOTO MasTHHKAa OT Macchl Ipys3a.
IIpoBepka ycinoBus paBHOBECHUS pblyara

Du3zuyeckue s61eHUs 6 npupooe: TIPUMEPHI JBIKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOU U
HEXHUBOW MTpHUpOJEe, NEHCTBUE CUJIbI TPEHHUS B MPUPOJE U TEXHUKE, MPUIUBBI U OTJIHBBIL,
nBukeHue miaHeT CONHEYHON CUCTEMbI, PEaKTUBHOE JIBXKEHUE YKUBBIX OPraHU3MOB, PhIUard B
TeJe 4YeNIOBEKa, BIHMSHHE aTMOC(HEpHOTO MaBJICHUS Ha >KUBOW OpPraHW3M, IUIaBaHHE pBIO,
BOCHPHUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUUECKHUE BOJIHBI, IIyHAaMH, 3XO

1.31

2.1

2.2

2.3

Texnuueckue ycmpoucmea: CHUIOMETP, IATYUKH IIOJIOKEHUSA, PACCTOSAHHMS U YCKOPECHHS,
JUHAMOMETD, MOALINIHUKN, PAKETHI, pblUar, MOJABUKHBIA U HEMOJABUKHBINA OJIOKH, HAKIOHHAS
IUIOCKOCTh, NMPOCThIE MEXAHU3MBI B OBITY, COOOIAIOIIMECS] COCYbl, YCTPOWCTBO BOIONPOBOAA,
TMJIPaBIMYECKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp,
9XO0JIOT, UCTIOJIb30BaHKE yIIbTPa3ByKa B OBITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpHH CTPOEHHUsl BemiecTBa. Mojenu
TBEPJIOTO, KHUJKOTO M razo00pa3HOro cocTosHUM BemecTBa. Kpucramimdeckue u amopdHble
Tena

JlBiwxkeHne wvacTull BemecTBa. CBS3b CKOPOCTH JBMJKEHHS YACTHIl C TeMIepaTypoi.
BbpoyHoBckoe nBmxenue, Tuddysus

CMauuBaHue U KalMWJUIAPHBIC SIBJICHUA

2.4
2.5
2.6

TenoBoe pacmmpeHne u cxaTue
TeruioBoe paBHOBeCHE

Buytpennss sueprus. Pabota u teruonepenaya kak criocoObl U3MEHEHHS] BHYTPEHHEH SHEPTruu

2.7

2.8

BI/IJII)I TEIIoNEpCaaqYmn: TCIJI0MPOBOJHOCTE, KOHBCKI WA, U3JTYUCHHUEC

HanCBaHI/IC 1 OXJIAXKICHHUEC TCII. KonnuecTBo TEIIOTHL. VY aenbHas TENMI0EMKOCTD:

O=cm(t,—1)

2.9

3aKOH COXpaHEeHHs SHEPTUHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OanaHca:

QO +0, +..=0

2.10

Hcnapenue m koHneHcauus. M3MeHeHHWEe BHYTpEHHEW DHEPrMM B IIPOLIECCE WCIAPECHUS U
KoHaeHcanuu. Kumnenue sxuakoctu. Y aeapHas Termiora mapooodpasobanus: L = Q/m

211

BnaxnocTs BO3ayXa

2.12

[InaBnenne u kpucramimizauusg. 3MeHeHue BHYTpPEHHEW »HHEPruM IMpH IUIABICHUU U




KpucCTaJluIn3aluu. Y;[eana;I TCIIJIOTA IIJIaBJICHUA

a=2

m

2.13  BHyTpeHHsIsI SHEpPrus CropaHus TOIUIMBA. Y IeNibHAsK TEIJIOTa CropaHus Toruuea: g = Q/m
2.14 [TpunnmIE padoTh! TermnoBbix aurareneii. KI1J[ TeroBoro apuratesns
IIpaxmuueckue pabomul
N3mepeHnne yaenpHOW TEIUIOEMKOCTH METAJUIMYECKOr0 LIWIMHAPA; KOJIMYECTBA TEIUIOTHI,
MOJIyYeHHOTO BOJIOM KOMHATHON TemrmepaTypbl (PUKCHPOBAHHOW MAacChl, B KOTOPYIO OMYIIEH
215 HarpeTbli LWIMHIP; KOJUYECTBA TEIUIOTHl, OTAAHHOIO HArpeThiM LMJIMHIPOM, IOCIE
' OMYCKaHUsi €ro B BOJY KOMHATHOM TeMIepaTypbl; OTHOCHUTEIBHOW BIAXHOCTH BO3AYXa;
YICIbHOW TEIJIOTHl TUJIaBJICHHUS Jibaa. MccrnemoBaHue M3MEHEHHsS TeMIEpaTypbl BOJbBI MpU
Pa3IUYHBIX YCIIOBUSX; SBICHHUS TEIJIOOOMEHA NPHU CMEIIMBAHUH XOJOTHOW W TOPSYCH BOJIBI;
poliecca UCTIApEHUs
Quzuyeckue sA6i1eHUs 6 npupode: TMOBEPXHOCTHOE HATSKEHUE U KalWUIAPHBIE SBJICHUS B
2.16  mpupoze, KpUCTayUIbl B ipupoze, uznydenue CoiHila, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI;
o0Opa3oBaHHe POCHI, TyMaHa, WHesl, CHera
Texnuueckue ycmpoiicmea: KalWUIsIpbl, IPUMEPHl UCIOJb30BaHUS KPUCTAIOB, KUJAKOCTHBINU
217  TepmoMeTp, JAaTYUK TEMIEpPaTypbl, TEPMOC, CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETPHI,
TICUXPOMETP, apoBasi TypOUHA, TBUTaTEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpuzanus Ten. [[Ba Buia d31eKTPUUYECKUX 3apsi0B
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
34 Onektpuueckoe mnone. Hanpsoxk€éHHocTh snekTpudeckoro mods. [lpuHnun cyneprno3unuu
' ANEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn nsnexkrpuueckux 3apsaoB. JleCTBHE 3JJIEKTPUYECKOTO TMOJA Ha DBJIEKTPUYECKHE
' 3apsnbl. [IpOBOAHUKH U JUANEKTPUKU
36 [ToctosinHbIM nekTpryeckuit Tok. JleiicTBus anekTpuyeckoro Toka. Cuna toka. Hanpskenue.
' I =q/t,U=Alq
37 DNEeKTpUUECKOE COIPOTUBIICHHE. Y IETTbHOE IEKTPUUYECKOE COMPOTUBIICHHUE:
' R =pl/S
38 3akon Oma ais ydactka anektpudeckoi nenu: | = U/R
[TocnenoBarenbHOE COeIMHEHUE TPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe coelMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
U =Uy I:II+I::R:?£.
CwMmelanHble COETMHEHNS IPOBOJHUKOB
3.10 Pabota u momHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul
3.11  3akon /xoymns — Jlenna:




O=I"-R-t

3.12  OmsiT Dpcrena. MarHuTHOE 10JI€ IPSMOTO MTPOBOTHUKA C TOKOM. JIMHIM MarHUTHON MHIYKIIUA

3.13  MarHuTHOe 110JI€ TOCTOSTHHOT'O MarHuTa. BzaumozelcTBue NocTOSTHHBIX MarHUTOB

3.14  JleiicTBHEe MarHMTHOTO TOJISI HA IPOBOAHUK C TOKOM

3.15  Omsrtel @apages. SABneHue eKTpoOMaruinTHON HHAYKIMU. [IpaBuo Jlenna
IIpakmuyeckue pabomul
W3MepeHue 3J1eKTpUUYECKOro CONPOTUBICHMS PE3UCTOPA; MOIIHOCTU 3JIEKTPHUYECKOro TOKa;
paboThI SIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHHUKE (PE3HCTOPHI,

3.16  yammouka), OT HaOpsYKEHHUs Ha KOHLAX MPOBOAHUKA; 3aBUCUMOCTH COIPOTHBIIEHUS OT AJIUHbI
IIPOBOJIHUKA, IJIOIIAN €r0 MONEPEYHOT0 CEYEHUs U YAETIbHOIO CONPOTUBIICHHUS.
[IpoBepka mpaBmiIa Asl SJICKTPUUECKOTO HANPSHKCHUS TPU TOCIEAOBATEILHOM COECIWHEHHH
MIPOBOJIHUKOB; TpaBHja I CHJIBl 3JCKTPUYECKOTO TOKA MpPU TMapaUIeTbHOM COEIWHEHHH
IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Dusuueckue A1eHUA 8 NPUpooe: SIEKTPUUECKUE SIBICHUS B aTMOC(epe, STEKTPUIECTBO KUBBIX

3.17  opraHu3MoB, MarHUTHOE MoJjie 3eMJiH, Apeiid MOI0COB, POJIb MATHUTHOTO MOJIS JUISl KU3HHU Ha
3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETYUK

318 JIEKTPUUECKON SHEPIHH, HIEKTPOOCBETUTENbHbIE IPUOOPBI, HArPEBATENIbHBIE AIEKTPOIIPUOOPHI

' (mpumepsl),  IJEKTPUYECKUE  NPEAOXPAHMUTENH,  DJIEKTPOMArHUT,  AJIEKTPOJBUTATEIb

MOCTOSTHHOTO TOKa, TeHEPAaTOp TOCTOSTHHOTO TOKA

3.19  DOnexkrpoMarHuTHble BOJHBI. [IIKkana 31eKTPOMarHUTHBIX BOJIH

3.20  JlyueBas mozensb cBeta. [IpsiMonnHeiiHOE pacipocTpaHEHUE CBETa

3.21  3akoH oTpaxkeHus cera. [Imockoe 3epkano

3.22  IlpenomiieHue cBeTa. 3aKOH MPEIOMIIEHUS CBETa

3.23  Jucnmepcus cBeta

3.24  Jluuza. Xox nydeii B muu3e. PokycHoe paccTosiHue auH3bl. Ontudeckas cuia duH3sl: D = 1/F

3.25  I'ma3 kak onTHueckas cuctema. Onrudyeckue npudopbl
IIpakmuueckue pabomul
#HPar###l13Mepene  oNTUYECKOW CHIIBI coOMparomiedl JMH3bI; (OKYCHOTO pacCTOSHHUS
coOuparomield JuH3bl (IO CBOMCTBY paBEHCTBA Pa3MepOB IpeaMeTa M HM300pakeHus, Korja

3.26  mpeaMeT pacrookKeH B IBOHHOM (hoKyce), ToKa3aTesl MPeIOMIICHHS CTEKJIA.
###Par##llccnenoBanne CBONCTBAa M300pa)KeHUS, MOTYYEHHOTO C TOMOIIBIO COOMparomiei
JMH3BI; U3MEHEHHs (HOKYCHOTO pacCTOSHUS JABYX CJIOXKEHHBIX JIMH3; 3aBUCUMOCTH yrIja
MIPEIOMJIEHHUSI CBETOBOI'O JIy4a OT yIJla aJIeHUs Ha TPaHHIle «BO3IYX — CTEKIIO»

397 DQusuueckue sagnenus 6 npupooe: 3atmenust Connna u JlyHsl, iBeTa Tej1, ONTUYECKHUE SIBICHUS B
atMocdepe (uBeT Heba, pedpakius, pagyra, MUPax)

3.28 | Texuuueckue ycmpoticmea: 09K, IEPUCKOII, PoToarIapaT, ONTHIECKHE CBETOBO/IBI

4 KBAHTOBBIE ABJIEHUA

4.1 PagnoaktuBHOCTh. Anbda-, OeTa-, ramma-uznyyenus. Peakiuu anbda-u Oera-pacnana

4.2 OmnbiThl Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapaas Mmoaens atoma

4.3 CocraB aromHoro sigpa. M3otombr

4.4 Ilepuon nomypacnaza aTOMHBIX sAEp

4.5 SAnepHble peaky. 3aKOHbI COXPaHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI




Qusuueckue s61eHUs 6 npupode: €CTECTBEHHBIN PaJUOAKTUBHBIA (DOH, KOCMHUYECKHE JIyUH,

4.6 paZvoOaKTUBHOE U3IYUYEHHE NPUPOIHBIX MUHEPAJIOB, AEHCTBHE PaAMOAKTUBHBIX M3JIy4EHHUH Ha
OpraHu3M YeJIOBEKa
47 Texnuueckue ycmpoiicmeéa.: CIEKTPOCKOI, WHAMBHIyaJIbHBIM 103uMeETp, Kamepa Buibcona,

AACPHasd SOHEPIEeTUKa



YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

e Ousuka: 7-i1 kiacc: 0a30BbIM ypOBEHb: y4eOHUK; 3-€ u3JaHue, nepepadoTaHHOE
[Tepeimkun .M., IBanoB A.M. AxunonepHoe obmecTBo «I3narenbctBo «IIpocBemenuey

e Ousmka: 8-l kimacc: 0a30BBIA YPOBEHB: y4eOHUK; 3-¢ W3maHue, nepepadoTaHHOE
[Teppikun .M., UBanoB A.W. Akimoneproe oouiectBo «M3narensctBo «lIpocBemenue»

e Ousmka: 9-i1 kimacc: 0a30BBIA YPOBEHB: y4eOHUK; 3-¢ W3MaHue, mepepadoTaHHOE
[leppiikus  U.M., T'yrauk E.M., HUBanoB A.MN. u gap. AxuuoHepHoe OOLIECTBO
«3narensctBO «IIpocBemeHune

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

e@dusuka. 7 knacc. YriuyOn€HHbIM ypoOBEHb. 3aJauHMK. Y4yeOHOe mocolue.
3abonorckuii A. A., Komuccapos B. @., [lerpoBa M. A. UznarensctBo «IIpocBemienner»

« COopHuk 3ana4 no ¢pusuke. 7-9 knaccel. Jlykamuk B.W., IBanosa E.B.

« ®uzuka. COOpHUK 3a/ay U ynpaxkHeHuil. 7-9 kmaccel. AkaemknHa W.H., AnapeeBa
M.M., bounapos M.H., JlozoBenko C.B., ITayTroBa A.A., nox penakuueit JlozoBenko C.B.

e buonorus. ®uzuka. Xumus. COOpHUK 3a7a4 U ynpaxHeHud. 7-9 knaccel. BaHecko
C. B., KonsacaukoB O. B., KonaueBa E. B., JIluxaeBa T. H., Herazos A. W., Hyraesa H. II.,
Ps6oBa B. U.

«®Dusuka. 9 kimacc. ba3zoeiii ypoBeHb. COOpHHK BOMpocoB M 3agady. Mapon A. E.,
Mapon E. A., ITo3oiicknii C. B.

«Dusuka. 8 kiacc. bazoBeiit ypoBeHb. COOpHUK BOMpOcOB M 3amad. Mapon A. E.,
Mapon E. A., ITo3oiickuii C. B.

«®Dusuka. 7 kiacc. ba3zoseiii ypoBeHb. COOpHHK BompocoB u 3agady. Mapon A. E.,
Mapon E. A., ITo3oiicknii C. B.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«buboTeka mudpoBoro odpasoparenbHOro Koutenta // https://academy-
content.apkpro.ru/ru/catalog

eM3natennctBo «IIpocBemmenue // https://prosv.ru/?ysclid=mgd8xikdd2579193224

«Yun.py // https://uchi.ru/teachers/lk

«Dusukon abd // https://physicon.ru/catalogeor

e®DokcBopy // https://vk.cc/cQ5wWY L

eDx3amMen-menua hitps://examen-media.ru/

o4 xmacc // https://www.yaklass.ru/

o SIunexc yueonuk https://vk.cc/cQ5x5]
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