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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJIe€HA Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWU K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImu TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukKay.
Copepxanue  mporpaMMmbl 10 (u3MKe — HampaBieHO  Ha  (popMupoBaHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHu3alMi0 W3ydeHHs (U3MKH Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHs, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.
[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana Mo rojaam
oOyuenus: (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢u3uke pa3padoTaHa ¢ IENIbI0 OKa3aHUSI METOJUUECKON MOMOIIM YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.
®duszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4E€OHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB M SIBJICHUN, M3y4aeMbIX XUMHEH,
O6uosorueit, actpoHoMuend u Quandeckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHs] HAydHOTO MeToJa
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 33734 (U3HUYECKOTO 00pa30BaHUS B CTPYKTYpe OOIIero oOpazoBaHMs
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAIoyiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JO0Ka3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3MKM Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs OIpe/eieHbl B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbL,
yTBepKI€HHON pemeHueM Kosuterun MunuctepcTBa mpocsemieHus Poccuiickoit @enepannu
(mpotokoun ot 3 nekadbps 2019 r. Ne [1IK4BH).
Heaun n3yyeHus GpuU3nKu:
e MpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOy4yaloluuxcs K HaydHOMY H3YyYEHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmupoBaHHE HAYUHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opmupoBaHue NMpeACTaBICHUN O posid (PU3MKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH;

® pa3BUTHE TMPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymieil mnpodeccnoHambHOMI
NeSITeNbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JalbHEUIIEMY O0YYeHHUIO B ATOM
HaIpaBJICHUU.

JlocTikeHne STHX Iefedl mporpamMmbl Mo (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ecreunBaeTCs pelIeHHEeM CIEAYIOMINX 3a1a4:



e npuoOpereHHEe 3HAHMKA O MAUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh U  OOBICHATH (PU3MUYECKHE SBJICHUS C
WCIIOJIb30BAHMEM TTOTYYCHHBIX 3HAHUMH;

® OCBOGHHE METOJIOB pEUICHHS NPOCTEHIINX Ppacu€THBIX 3a/Ja4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOIENeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SIBICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIIEPHUMEHTAIBHBIC HCCIEIOBAHHUS C HCIIOJB30BAaHHEM
M3MEPHUTEIBHBIX PUOOPOB;

e ocBOoeHHE TPHUEMOB pabOTHI ¢ HWH(pOpPMAIUEH (HU3NIECKOTO COACPIKAHUS, BKIOUYAsS
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (U3WKU, aHAIH3 M KPUTHYECKOE
OlleHMBaHME UH(pOpPMaLIUY;

® 3HAKOMCTBO €O cepamu MpoheCcCUuOHATHHON NEATETHLHOCTH, CBI3aHHBIMU C (DPU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKEHHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBE€Hb) Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs

oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezeno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o Gpu3uKe nepeueHb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
pEeKOMEHAATEIbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus 1abopaTopHbIX padoT u
OTIBITOB C YYETOM MUHIUBUIYAIbHBIX 0COOCHHOCTEN 00yUaroIXxcs, CUCKa SKCIEPUMEHTaIbHBIX
3aJJaHUH, IPeAaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOT'O 3K3aMeHa 10 (hU3UKE.

YYET PABOYEHN TPOT'PAMMBbBI BOCIIUTAHUSI
Peanuzanmuss ~ BocnMTarenpbHOro — moTeHIMana — Gu3ukd  (YpOUHOM  JESATENIbHOCTH,
aAyIUTOPHBIX 3aHATHA B paMKax MaKCHMaJIbHO JIONYCTUMOW Yy4eOHOM  Harpys3ku)
pelycMaTpuBaeT:

¢  MakCHMMaJbHOE MCIOJIH30BAHUE BOCIHUTATEILHBIX BO3MOKHOCTEH CONEpKaHUs y4eOHOTO
Kypca  gans QopmupoBaHuS Yy OOy4alomUXCs  POCCHMCKHUX  TPaJAMIIMOHHBIX
JyXOBHOHPABCTBEHHBIX W COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCHICKOTO HUCTOPUYECKOTO
CO3HAHMS Ha OCHOBE MCTOPUYECKOTO MTPOCBELICHMUS,;

e 10J00p COOTBETCTBYIOILETO COJIEP’KaHUS YPOKOB, 3aJaHHil, BCIHOMOTaTEIbHBIX
MaTepHasnoB, MPOOIEMHBIX CUTYallui Il 00CYKIEHUII;

e  y4éT IENEBBIX OPUEHTUPOB PE3yJIbTATOB BOCIUTAHMS B OINpPENEICHUH BOCIIUTATEIbHBIX
3a/1a4 YpOKOB, 3aHATUH;

®  BKIIOYCHHE YYUTEISIMH B KOHCHEKTHI (TEXHOJOTHYECKHE KapThl) YPOKOB TEMAaTHKHU B
COOTBETCTBUU C KaJICHAAPHBIM IJIAHOM BOCIHUTATEIHHOU PabOTHI;

e  BbHIOOP METOJIOB, METOIUK, TEXHOJIOTUM, OKA3bIBAIOIINX BOCIHUTATEIHLHOE BO3/ICHCTBIE HA
JUYHOCTh B COOTBETCTBUU C BOCIMTATEIbHBIM MJICATIOM, LIETBI0 M 33aJa4aMHd BOCIHTAHMUS,
L[EeJIeBBIMU OPUEHTHUPAMHU PE3YIbTATOB BOCITUTAHMS,

e  peanu3aluio MPHOPUTETA BOCIIUTAHUSA B YUeOHOU AEITETLHOCTH;

®  TpUBJICYCHHE BHUMaHUS OOYJArOMIMXCS K IIEHHOCTHOMY acHeKTy M3y4aeMbIX Ha ypoKax
MpPEeIMETOB, SIBICHUH M COOBITUH, HHHUIMUPOBAHHE OOCYXJIEHUH, BBICKA3bIBAaHUII CBOETO
MHEHHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHHS K HM3Y4aeMbIM COOBITUSIM, SIBIICHUSIM,
TUIaMm;

¢ TpPUMEHEHHWE WHTEPAKTUBHBIX (opM yueOHOW pabOThl - UHTEIUICKTYalIbHBIX,
CTUMYJIMPYIOIIMX TO3HABATENIbHYI0O MOTHBALMIO, UTPOBBIX METOAMK, JUCKYCCHH, IarOLIUX
BO3MOHOCTh IPUOOPECTH OMBIT BEJCHHSI KOHCTPYKTUBHOTO JHAJIOTa;



e [IpumeHeHue rpynmnoBoil paboThl, KOTOPas YUYUT CTPOUTH OTHOILIEHUS M JIEHCTBOBAThH B
KOMaHie, ClocOOCTBYET Pa3BUTHIO KPUTHUYECKOTO MBIIILJICHUS;
e  noOyxkzaeHue oO0ydaromuxcsi cOONIOJaTh HOPMBI IOBEAEHMS, IpaBwiIa OOIIEHHUS CO
CBEPCTHUKAMM M IMEJarorMyeCKUMU paOOTHHUKAaMH, COOTBETCTBYIOUIME YKIAAy IIKOJIBI,
YCTaHOBJICHHE U MOJVIEPKKY H0OPOKETATEILHON aTMOChEpHI;

° OpraHU3aIMI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX O00yUAIOUIUXCS HAL
HEYCTEBAIOIUMH  OJIHOKJIACCHUKAMH, B TOM YHCIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMH, JAIOMICTO OOYYAIONIUMCS COIMAIBHO 3HAYMMBIA OIBIT COTPYTHUYECTBA U
B3aMMHOM ITOMOIIIH;

° WHUIMUPOBAHUE W TOJJICPKKY HCCICIOBATEIBCKOW JCATEIbHOCTH OO0YJarOIIUXCs,
IUIAHUPOBAHUE M BBINOJHEHUE WHAWBHUAYAIbHBIX M TPYIIOBBIX MPOEKTOB BOCIHUTATEIbHON
HANpaBJIECHHOCTH.

1. COAEP KAHUME YYEBHOI'O ITIPEJJIMETA «®U3UKA)»
7 KIIACC

Pa3znes 1. ®usuka v €€ posib B MO3HAHUM OKPY:KAIOUIEro MUPA.

®usnka — Hayka o npupoje. SBneHus npupoabl. PU3NUECKUE SBICHUSA: MEXaHHUYECKHE,
TEIUIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenMuuHBL. M3mepeHue ¢usnueckux BenUUuMH. Pu3nYeckue MpudOpHlI.
[TorpemHocTe M3MepeHnid. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH HM3y4darOT NMPUPOIy. EcTecTBeHHOHAy4dHBII
METOJ TMO3HAHUS: HAOIIOJeHHe, IOCTAHOBKAa HAayyHOTO BOMPOCA, BBIABIW)KEHHE THIIOTES,
OKCIEPUMEHT [0 TPOBEpPKE THUIoTe3, O0O0bsAcHeHHe HalmogaeMoro spiaeHus. OmnucaHue
(bMBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, NEKTPUUECKIE, MATHUTHbBIE, CBETOBBIE SIBICHUS.

2. ®usnueckue NpubOPHI U MpoOIeaAypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM

pudopoM.

Jlabopamopnuie pabomel u onvimel.

Onpenenenre HEHbl JEIeHUS HIKAIbl K3MEPUTEIBHOTO Mprbdopa.
H3Mepenne pacCTosTHUM.
N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEIa.
Onpeznenenue pa3MepoB MaJIbIX TEJ.
N3mepenue temmeparypbl OpH MOMOIIM KUAKOCTHOTO TEpMOMETpa M JaTdyHKa
TEeMIIepaTyphbl.
6. IlpoBemeHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bl: JAIbHOCTh MOJETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIIIe BHICOTA MYyCKa.

Pasznen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYNbl, MX pa3Mmepbl. OMNbIThI, JOKa3bIBAIOIIME
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHue dactul BemiecTBa. CBSA3b CKOPOCTH JIBMJKEHHUS YacTHULl C TEMIIEpaTypoi.
bpoyHnoBckoe nBmxenue, auddysus. B3aummozelicTBHe dYacTuI] BellecTBa: NPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHME TIa30B, JKUAKOCTEH M  TBEPABIX
(kpucTayuIMYecKux) Ted. B3anMocBs3b MeXIy CBOMCTBaMHU BEIIECTB B Pa3HBIX arperaTHbhIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJISAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BO/IBL.

Hemoncmpayuu.

1. Habmiogenne 6pOyHOBCKOTO JIBUYKEHUSI.
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2. Hab6mronenue nuddys3un.
3. HalGmronenue siBiIeHUA, OOBSICHSIOMUXCS MPUTSDKEHUEM WM OTTAKUBAHHEM YaCTHI]
BELIECTBA.

Jlabopamopusie padbomot u onvimel.

1. Omuenka nuaMeTpa aToMa METOJ0M PSIOB (C UCTIONB30BaHUEM GoTorpaduii).

2. OmbITBI IO HAOJIOJICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITBI IO OOHAPYKEHUIO ACUCTBUS CHUJI MOJICKYISPHOTO MTPUTSIKCHUS.

Paznen 3. /IBu:kenune u B3anuMoeiicTBue TeJl.

Mexannueckoe JBuxkeHUE. PaBHOMepHOe M HepaBHOMEpHOEe JBHKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPH HEPABHOMEPHOM JIBHKEHHUH. Pacdér myTu 1 BpeMeHU JIBUKCHHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBHE TeNl KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JIBMXEHHUS Teld. Macca kak mepa uMHepTHOCTH Tena. IlnoTHocte BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuwiia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpa. SIBleHUEe TAroTeHus U cuja Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiuaHetax. Bec Ttema. HeBecomoctTs. ClriokeHue CHII, HallpaBJIEHHBIX IO
onHO npsmoil. PaBHogelicTBytomas cuil. Cuna tpeHus. TpeHre CKOJIbKEHHS U TPEHUE TOKOSL.
Tpenue B npupoe U TEXHUKE.

emoncmpayuu.

Habnoenne MexaHu4ecKoro IBHKEHHS Tela.
N3mepenune ckopocTy MPSMOJTHHEHHOTO IBHKCHHS.
HaGnronenue siBieHs] HHEPIIAH.
Habntonenne n3MeHneHus CKOpOCTH NMPH B3aUMOIEHCTBUHU TeJl.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
.]Iaﬂopamopubte pabomot u onvimul.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO NBMKEHUS (IIapuKa B >KUIKOCTH, MOJEIU
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmnpeneneHue cpeaHEd CKOPOCTH CKOJBKCHHS Opycka WM IapuKa M0 HAKIOHHOM
IIJIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPAOTO TeENA.
4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) Opy>KUHBI OT
MIPUIIOKEHHON CUJIBI.
5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHHsI OT Beca Teia U
XapakKTepa CONMPUKACAIOIINXCSA IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIUUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TEIAMH, YKUAKOCTIMU
u razamu. 3akoH llackans. [lHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJICHUS KUAKOCTH OT
ryounsl.  [wapocratmdeckuii  mapagokc. CooOmiarommuecs cocyasl. [ 'mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
ob6omnoukn 3emnn. OnbiT Toppuuermnu. M3mepenune aTtmMocdepHOro naBieHHsS. 3aBHCHUMOCTh
aTMOc(epHOTO JaBJI€HHUS OT BBICOTHI HaJd YypoBHeM Mops. [IpubGopbl mist u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus KUJIKOCTHIO U Ta30M.
Coobmarommumecs: CoCy/bl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.
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6. 3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT OOBEMA MOTPYXKEHHOW dYacTH Tela u
IIJIOTHOCTHU KUJKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
8. VYcioBue mnaBaHus TeN: IUIABAHWE WJIM TOTPYKEHHE Tell B 3aBHCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEHN TeJIa U KUIAKOCTH.
Jlabopamopubvie pabomot u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOrpyXKEHHON B KHUJIKOCTh
YacTH TeJa.
2. OrmpeneneHue BBITAJIKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH Ha TEJO, MOTPYXEHHOE B
KUJKOCTb.
3. IlpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOUIEH Ha TENO B
KUJKOCTH, OT MACCHI TEJA.
4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIOLIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAHHE JIOJKM M OIpENeNIeHHE e

rpy30I10AbEMHOCTH.

Paznes 5. PaGora u MomHoCcTh. JHEprus.

Mexannyeckasi pabota. MOITHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HakKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] mpocThix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHetmueckas W noTeHUHaibHas sHepruda. [Ipespaienue
OJIHOTO BHJIa MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [JBM)KEHHM Tella IO

TOPU30HTAIBHOM MOBEPXHOCTH.

2. WccnenoBanue ycIIOBUI paBHOBECHS pblyara.

3. Hsamepenue KIIJl HakIOHHOM MIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOM SHEPTUH.

8 KUIIACC

~

Pa3nen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOCHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbITbl, MNOATBEPXKAAIOIINE OCHOBHBIC TIOJIOKEHHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHMM BemecTBa. Kpucrammmueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUJIKOCTEH M TBEPABIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauuMBaHME U KalnWUIApHbBIE sBieHUS. TemoBoe
pacIIupEeHHE U CKATUE.

Temnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennss osHeprus. CrnocoObl W3MEHEHHMS BHYTPEHHEW »JHEpruu: TerJionepenada u
coBepiieHre padboThl. Buapl Temonepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YaenpHas TEIUIOEMKOCTH BellecTBa. TemIooOMEeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBreHue W oTBepAeBaHUE KPUCTATITMYECKUX
BEIECTB. YJenpHas Temiuota IuiaBneHus. [lapooOpazoBanue u KoHaeHcanus. lcmapeHue.
Kunenue. YnaenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIINUBA. Y IelbHas TEMJI0Ta CrOPAHUSL.



[punuunsr paboter TemmoBbix jBuraresneit KIIJ[ rterutoBoro asuratens. TeruioBbie
JIBUTATENIH U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMsI U NIPEBPALLEHHUS SHEPTUU B TEIUIOBBIX IIpOLECCaX.

emoncmpayuu.

1. HabGmiogenue O6pOyHOBCKOTO JIBUYKECHUSI.

2. Hab6mronenue nuddys3un.

3. HabGmonenue siBneHU cMauyuBaHUs U KaWIISIPHBIX SBJICHUM.

4. HabnrogeHue TerioBOro pacuIupeHust Tell.

5. M3meHeHwue naBiieHUs ra3a Mpu W3MEHEHHH 00bEMa M HarpPEeBAaHUH WIIH OXJIAXKICHHH.

6. IlpaBuia usmepeHus: TeMIepaTypsbl.

7. Bupael Temionepeaayu.

8. OxyaxkJeHue Mpu COBEPIIEHUH PabOThI.

9. HarpeBanue npu coBepiieHuy pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHME TEMIOEMKOCTEN pPa3IUYHBIX BELIECTB.

11. HabnroneHue KureHwus.

12. HabGnrogeHue MocTosIHCTBA TEMIEPATyphl MIPH IJIaBICHUH.

13. Mopenu TeraoBBIX ABUTATEIICH.

Jlabopamopusvie pabomot u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.
OnBbITHI 0 BRIpAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.
OnebIThI 10 HAOTIOACHUIO TETIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEP/BIX TEII.
Onpenenenre AaBleHUs BO3lyXa B OajsioHe INpHIia.
OnpIThI, AEMOHCTPUPYIOUINE 3aBUCHUMOCTb JaBJIEHHS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA JKHUJIKOCTH B

TEPMOMETPHUUECKOMN TpyOKe OT TeMIIepaTyphbl.

7. HalmioneHue u3MeHeHHs] BHYTPEHHEW 3HEPTUU Tella B pe3yibTaTe TeIyionepeaadu u

paboTHl BHEIIIHUX CHUL.

8. HccnenoBanue sSBJIEHUS TEIJIOOOMEHA ITPY CMEIIUBAHUH XOJIOTHOW M TOPSIYCH BOIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEMIOOOMEHE ¢

HarpeTbiM METAIMYECKUM HUITUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. MccnenoBanue mpoiecca UCIapeHusl.

12. Onpenenenue OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.

13. Onpenenenue yaenbHON TEIIOTH TUIABJICHUS JIbJA.

Pa3znen 7. diiekTpruyeckne 1 MAarHuTHbIE SIBJICHHSI.

Onektpusanus Tenl. J[Ba poja 3JIEKTpUUYECKHX 3apsaoB. BzaumonelicTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBUS 3apsSHKEHHBIX TEl OT BEIUYUHBI
3apsZI0B U PACCTOSHUS MEXK]Y TEIaMH).

Onekrpuyeckoe noJsie. Hanpspk€HHOCTh anekTpuueckoro noss. [IpuHuun cyneprno3unuun
ANEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DIeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOJHMKY U TUAIIEKTPUKHU. 3AKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsija.

ONEeKTpUUYECKUN TOK. YCIOBHS CYIIECTBOBAHUS DIIEKTPUYECKOr0 ToKa. McTouHuKN
MIOCTOSIHHOTO ToKa. JIeWCTBHUS 3JEKTPUYECKOro TOKa (TEMIOBOE, XUMHUYECKOE, MarHUTHOE).
ONEKTPUUYECKUH TOK B )KHJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJiekTpuyeckoe HampspbkeHue. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJIENIBHOE CONpPOTUBIEHHE BelecTBa. 3akoH Oma 118  ydacTka LEMu.
ITocnenoBarenpHOE 1 NapauIEIbHOE COEINHEHUE TPOBOJHUKOB.

PaboTa 1 MOILITHOCTH ANIEKTPUYECKOTro Toka. 3akoH Jxoyns—JleHna. Dnekrpuueckue 1enu
U TIOTPEOHUTENH AIIEKTPUYECKON SHepruu B ObITy. KopoTKoe 3aMbIkaHue.

IlocTossHHBIE MarHuThl. B3ammoJeiCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe TMOJIE.
MaruuTtHoe nose 3eMJIA U €r0 3Ha4eHHe AJs KU3HU Ha 3emute. OnbIT OpcTtena. MarHuTHoe nojie
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3JEKTPUYECKOTO TOKA. [[puMeHeHue JIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOABUIaTelb IOCTOSHHOrO TokKa. Mcmosib3oBaHue
JIEKTPOIBUraTelIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneiter  @apagnes. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuwio  Jlenuna.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

1. DOnextpuzauus Tem.

2. JIBa poja 31eKTpUUYECKUX 3apsa10B U B3aUMO/ICHCTBUE 3aPSKEHHBIX TEll.

3. YcTpoHCTBO U IEHCTBUE 3JIEKTPOCKOIA.

4. DnexkrpocTaThyecKas UHAYKIUS.

5. 3aKOH COXpaHEHUS HIEKTPUUYECKUX 3apsi/IOB.

6. IIpoBOIHUKM U AUINEKTPUKHU.

7. MopenupoBaHr€ CHUIIOBBIX JIMHUN AJIEKTPUYECKOTO MOJIS.

8. McTOYHMKU MOCTOSITHHOTO TOKA.

9. JlefcTBUS AIIEKTPUUECKOTO TOKA.

10. DnexTpruyeckuil TOK B )KUJIKOCTH.

11. Ta30BbI# pa3psi.

12. VI3amepeHue cuibl TOKa aMIIEPMETPOM.

13. I3MepeHue 31eKTpUYECKOT0 HAMPSKEHHUS BOJIbTMETPOM.

14. Peoctat 1 Mara3uH CONpOTUBIIEHUI.

15. B3aumoaeicTBre HOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHie HEBO3ZMOXKHOCTH pa3JIeIeHUs MOJIFOCOB MarHUTA.

17. MonenupoBaHie MarHUTHBIX 0JIEH TOCTOSTHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarauTHO€ moJie TOKa. DJIEKTPOMAarHuT.

20. JleiicTBME MarHUTHOTO TIOJISl Ha TPOBOJIHUK C TOKOM.

21. DnexTpoaBUTATENb MOCTOSTHHOTO TOKA.

22. UccnenoBanue sSBICHUS 3JEKTPOMArHUTHOM MHTYKIIUH.

23. OnwiTel Dapanes.

24. 3aBUCUMOCTb HaIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBHM €ro BOSHUKHOBEHHUSI.

25. DIeKTporeHeparop MOoCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimeot.

OnbIThI 10 HAOTIOACHUIO JCKTPU3AIMH T MHIYKIIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue neicTBUS IIEKTPUUECKOTO MOJI HA TPOBOJIHUKH U JUAJICKTPUKH.

CO6opka u mpoBepKa padoThI IEKTPUUECKOH IeTH TOCTOSHHOTO TOKA.

W3mepenue u peryivpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMIPSKSHHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS

pEe3UCTOpa U HAMIPSHKEHUS Ha PEIUCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOUINE  3aBUCUMOCTb  AJEKTPUYECKOTO  COMPOTUBICHUS
MIPOBOJIHHMKA OT €ro JJIUHBI, TUIOIIAIH MOMIEPEYHOT0 CEUEHUs U MaTepuaa.

8. ITlpoBepka mpaBuiia CIIOKEHUS HAINPSDKEHUW MPHU MOCIENOBAaTEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia Ajsl CUJIbI TOKA MPH NMapauIeIbHOM COETMHEHUN PE3UCTOPOB.

10. Onpenenenue paboTHI AMEKTPUIECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. Ompenenenrie MOIIHOCTH 3JEKTPUUECKOTO TOKA, BBIIEIAEMO Ha pe3ucTope.

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 JAMIIOUKy, OT HalpsDKEHUS
Ha HEH.

13. Ompenenenue KII/] narpeBarens.

14. VccnenoBanne MarHUTHOTO B3aUMOJICHCTBHS TOCTOSIHHBIX MarHUTOB.

15. U3yyeHue MarHMTHOTO TMOJIA TOCTOSIHHBIX MAarHUTOB MpPH HUX OOBEAUHEHUH U
pa3JelIeHuN.
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16. UccnenoBanue 1eiCTBHS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUS KATYILIKU C TOKOM U
MarHuTa OT CUJIbl TOKAa U HaIIPABJIEHUS TOKA B KaTYIIKE.

18. 3ydenue neiicTBUS MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue padoThl SJIEKTPOIBUTATENS.

20. N3mepenue KI1/] anexTpoaBurareabHON yCTaHOBKH.

21. OnbITHl 10 MCCIIEOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHON MHAYKLUHU: HCCIIEIOBAaHHUE
M3MEHEHUN 3HaYEHUs U HAIlPaBJIeHUs UHAYKIIHOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoiuHEHHoe nABwkeHue. HepaBHomepHoe
npsiMoJinHeliHoe JBMkeHue. CpeaHsii U MTHOBEHHass CKOPOCTb Tejla IpU HEpPaBHOMEPHOM
JBIKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoiuHelHoe aBrkenne. CBo6oiHoe nageHue. OnbIThI
lanunes.

PaBHOMepHOE nBMKEHHE TIO OKpY)KHOCTHU. [lepron u yactora oOpamienus. JluneitHas u
yrioBasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[IepBoiit 3akoH Hprotona. Bropoit 3akon Herorona. Tperuit 3akoH Herotona. ITpunHimmn
CYNEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiIa TPEHHUS CKOJIbKEHUSA, CUjla TPEHHS
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TsXKECTH W 3aKOH BCEMHUPHOTO TITOTEHMs. YCKOpPEHHE CBOOOJIHOTO MaIeHHUS.
Jemwxenue mmianetr Bokpyr Comnma. IlepBas kocmmueckas ckopocts. HeBecomocTs u
MEepErpy3KHu.

PaBHOBecne marepuanbHOU Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHOM OChIO BpallleHusi. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne umnynbca. UMnynbc cuiibl. 3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Mexannyeckass pabota U MOIHOCTb. PaboTa cui Tsbkectd, ynpyroctd, TpeHus. Cs3b
SHepruu U paboTel. [loTeHuManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorenumanbHas sHeprus cxarod npyxuHbl. Kunerndeckas sueprus. Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

emoncmpayuu.

1. HaOnrogeHne MEXaHMYECKOTO ABMKEHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHUE TyTed M TPAEGKTOPUN IBMXKEHUSI OJHOTO U TOTO XK€ TeJa OTHOCHUTEIbHO

Pa3HbIX TeJl OTCYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUSI.

4. VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUYKECHHUS.

5. HalGmionenue ABMXEHUS TeNa MO OKPYKHOCTH.

6. HalOmroneHne MeXaHUYECKUX SIBJICHHM, IPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkay

pHu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENILHO KabuHeTa (U3HUKH.

7. 3aBUCUMOCTh YCKOPEHHUS TeJla OT MACChl TeJIa U JEHCTBYIOLIEH HA HETO CUJIBI.

8. Habnromenue paBeHCTBA CHII IPU B3aUMOJICHCTBUY TEIl.

9. V3MmeHeHue Beca Tena MPU YCKOPEHHOM JIBHXKEHUHU.

10. Ilepenaua ummynbca Mpy B3aUMOJICHCTBUH TE.

11. TIpeoOpazoBaHust SHEPTUU TPU B3aUMOJICHCTBUU TeEll.

12. CoxpaHeHue UMITyNIbCA TIPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHne UMITyIbCa TIPU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUU.

14. HabnrogeHre peakTUBHOTO JIBHKEHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUH TTPH CBOOOTHOM TMAJCHHH.

16. CoxpaHeHre MEXaHUUYECKOM SHEPTUU TIPH JBMKCHUU TeNa MO/ ACHCTBHEM MPYKHHBI.



Jlabopamopusvie padbomot u onvimel.

L.

2.

®o N

10.

11

KonctpyupoBanue Tpakra il pa3roHa W JAIbHEHIIEr0 PaBHOMEPHOTO JBMXKECHUS
[IapUKa WITH TEJIEKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJBKEHHUS Opycka WM JBM)KCHHUS IIApUKa IO
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHrue yYCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBIXKEHWH TI0 HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBM)KEHUU 0€3
HA4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM [BW)KCHHH 0€3 HadalbHOU
CKOPOCTM TIyTH OTHOCSTCA KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHHU OJTMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAaJbHOTO
JIaBIICHHUSL.

Onpenenenre ko3pdumeHTa TPEHUS CKOJIBKEHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pa®OTHl CHWIIBI TPEHUS TIPH pPAaBHOMEPHOM [BIDKEHHUHM Tella IO
TOPU30HTAIBHON IOBEPXHOCTH.

OmnpeneneHne pabOTHI CHIIBI YIPYrOCTH TPU TOIBEME Tpy3a C HCIOJIB30BaHHEM
HETIOIBMXKHOTO U TIOJIBIKHOTO OJIOKOB.

. I3yuenune 3akoHa COXpaHEHUS YHEPTUH.

Paznen 9. Mexannueckune Kojae0aHusi M BOJIHBI.

KonebarenbHoe apmxeHune. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: MEepuoj, 4acToTa,
aMIMTyna. MareMatudyecKuiliT W NpPYKMHHBIM MasTHUKM. lIpeBpamienne »sHeprum mpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxatonue konebanus. BoeiHyxneHHbie koseOanus. Pesonanc. MexaHuueckue BOJHBI.
CBoiicTBa MexaHH4YeCKUX BOJIH. [IpononbHbIe M nonepeyHble BOIHBI. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKrue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa 1 BbicOoTa ToHAa. OTpaxkeHue 3Byka. IHGpa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOnropenue konebaHU TeI MO JEHCTBUEM CUJIbI TSHKECTU U CHIIBI YIIPYTOCTH.

2. HaOmonenne kosieO0aHUi Ipy3a Ha HUTH U Ha TIPY)KUHE.

3. HaOmroneHne BRIHYXACHHBIX KOJICOAHUH M pe30HaHCcA.

4. PacnpocTpaHeHue MpoI0JIbHBIX U TONEPEUHbIX BOJIH (Ha MOJEIH).

5. HaGmionenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopnuwie pabomel u onvimel.

1. Omnpenenenue 4acTOTHI U MEpUOJIa KOIeOaHUI MaTEMAaTHYECKOTO MasTHUKA.

2. OrmpezneneHue 4acTOTHI U NEPHOJa KOJIeOaHHUH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoJa KojieOaHUM MOJBEUIEHHOTO K HUTHU Tpy3a OT
JUIMHBI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH TMEpHOJa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH TeEpHOJa KOJNEOAaHWUU Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl rpys3a.

6. OmnbITel, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh TMEpHOJa KoJeOaHWW TMPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue ycKopeHHs] CBOOOIHOTO MaICHUSI.

Pazgen 10. D1eKTpOMarHuTHOE 110JI€ M 3JIEKTPOMATHUTHBIC BOJIHBI.
DONEeKTPOMarHUTHOE TNOJie. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana s3neKkTpoMarHuTHBIX BOJIH. Mcnonp3oBaHKue 3J€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM

CBs3H.

aﬂeKTpOMaTHI/ITHaSI npupoaa CBCTa. CKOpOCTB cBeTa. BoTHOBBEIE CBOMCTBA CBETA.



Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBa CBETA.

Jlabopamopusie padbomot u onvimel.

1. M3ydeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIBHOTO TeedoHa.

Pa3nes 11. CBeToBbIe IBJICHHS.

JlyueBas mopenb cBera. Mcrounuku cera. lIpsMosMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojiHoe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHUYECKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtmyeckas cucrema (oToammapara, MHUKPOCKONA |
Teneckomna. ['1a3 kak ontudeckas cucreMa. bian3opykocTh U JalbHO30PKOCTb.

Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHne CIEKTPaIbHBIX [IBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonydyenue n300pakeHM B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

OnTHuuecKkuil CBETOBOJI.

Xon ydeii B coOuparomei JTnH3e.

XoJ my4der B pacCEMBAIOIIEH JIMH3E.

[Tonyuenue n306pakeHH ¢ TOMOIIBIO JINH3.

. Ilpunuun aedictBus oToarnmapara, MUKPOCKOIIa U TE€JIECKOTIA.

10. Mopens riasa.

11. Pa3noxxenue Genoro cBeTa B CIEKTP.

12. Tlony4yenue 6e10T0 CBETa MPHU CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnuwie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YTjla OTPaXKEHUsI CBETOBOTO JIy4a OT yIiia MaJeHHUs.
2. W3ydeHue xapaKTepUCTHK U300paKeHUs MPEAMETa B IUIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIICHUS CBETOBOTO Jiyda OT yIijia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.

[Tony4yenue n300pakeHUI ¢ MOMOIIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre (GOKYCHOTO PacCTOSHUS M ONTUYECKON CHIIbI COOUpAIOIIeH TUH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0Tro CBETa B CHEKTP.

OneITl MO BOCHPUATHIO 1IBETAa IMPEIMETOB NpPU UX HAONIONEHUU 4Yepe3 ILIBETOBbIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojnens aroma. Monens atoma bopa. Mcnyckanue u
norjoieHne ceera aromoM. KBanTsl. JInHelWyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamieHus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakuy. 3aKOHbBI COXPAHEHHUs 3apsI0BOTO U MacCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX szaep. CBsa3p Maccel M dHepruu. Peakumm cuHte3a u JeneHus saep. Mctounuku
sHepruu CoJiHIA U 3BE3 L.

Snepnas sHepretuka. JlelicTBHs paOaKTUBHBIX U3TYYSHHUI HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIydeHUs U TOTJIOIIECHHUSI.
CrieKTphl pa3au4HbIX a30B.

CrnexTp BoAopoa.

Habnronenue TpexoB B kamepe Buibcona.
PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.
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6. Perucrpanus U3IydeHHUs IPUPOIHBIX MUHEPATIOB U IMPOTYKTOB.

Jlabopamopusvie padbomot u onvimel.

1. HabnropeHwe CIJIONIHBIX M TUHEHYATHIX CIIEKTPOB U3ITYyICHHS.

2. HccnemoBaHue TPEKOB: M3MEPEHHE HSHEPTUM YaCTHIBI 10 TOPMO3HOMY IyTH (TI0

¢dororpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpPHTEILHO-00001AK0IIIUI MOIYIb.

[loBTOpUTENBbHO-0000IAOIIMKA ~ MOIY/Ib  IpEeAHAa3HAuY€H s  CHUCTEMaTU3aluud U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC I MOATrOTOBKH K OCHOBHOMY IoCyJapCTBEHHOMY 3K3aMCHY I10
¢bu3nke a5 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeaMET.

[Ipy w3ydeHMM JAHHOTO MOJIYJS PpPEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB 00y4eHUs, (hOpMHUPYETCS €CTECTBEHHOHAY4YHAs!
IrpaMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUAMU OOBSICHATH (1)I/ISI/ILI€CKI/IG SABJICHHA, NPUMCHAA TIOJYYCHHBIC 3HaHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIBHEBIC.

[IpyHIHMNMAIBHO EATEIPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOro,
qTo o6yqa}0mnecs{ BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrio3HaBaTb U HAYYHO OOBICHSITH (1)I/ISI/I‘IGCKI/I€ SIBJICHU S
B OKpY)Karolllel MpUpoie U MOBCEIHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOABI MCCICIO0OBaHUA (bI/ISI/I'-IeCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIEC JIA
MPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHUICCKUX BBIBOIOB,

OOBSICHSTH HAay4YHBbIC OCHOBBEI HanOoJiee BaXKHBIX ,HOCTI/I)KGHI/II\/'I COBpPEMECHHBIX TGXHOJ’IOFI/If/i,
HaIpuMep, NPAKTUYECKOTO HCIIOJIB30BAHMSA DPA3JIMYHBIX HMCTOYHHKOB HHEPIMM Ha OCHOBE
3aKOHA IIPEBPALEHUS U COXPAHEHMSI BCEX M3BECTHBIX BUOB DHEPTUHU.

2.IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YUYEBHOI'O IIPEIMETA
«DOU3UKA»

N3yuenne ¢u3nkn Ha YypOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI HaIpaBJICHO Ha
JTOCTH)KCHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynpraTte wu3ydeHuss (PU3MKKM HA YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS Y
obOy4arorerocs OyayT chopMHUPOBAHBI CIICAYIONTNE JUIHOCTHBIE PE3Y/IbTaThl B YaCTH:
e 1) maTpHMOTHYECKOr0 BOCIIUTAHMS:
® - MPOSIBJICHUE WHTEpPECa K UCTOPUH M COBPEMEHHOMY COCTOSIHHUIO POCCUHCKON (DU3NUECKOM
HayKH;
- [ICHHOCTHOE OTHOIIIEHUE K JOCT)KEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;
2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIECHUU OOIIECTBEHHO 3HAYMMBIX U ATHUYECKUX
po0JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JTOCTH)KCHUHN (DU3HKU;
- 0CO3HAHUE BAXKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B ICATEIHHOCTH YUEHOTO;
3) acTeTH4eCKOro BOCIIUTAHMS:
- BOCIPHATHE ICTETHUUECKUX KauecTB (pU3MUecKod Hayku: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHMA:
- OCO3HaHWE IEHHOCTU (PU3MUECKOW HayKH KaKk MOIIHOTO HWHCTPYMEHTa MO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIIEH COCTABIISAIOIIEH KYIbTYphI;
- pa3BHUTHE HAYYHOU JTF0O003HATENFHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM NesTeNbHOCTH,
5) dopmupoBaHus KyJbTYpPbI 310POBbS M IMOUMOHAIBHOI0 0J1ArONOJTYyYHA:
- OCO3HaHWE IIEHHOCTH 0e30MmacHOro o0pa3a XM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BAKHOCTH TMpaBWJI OE30MacHOTO TMOBEACHUS Ha TpaHCIOPTe, Ha Joporax, C
AIEKTPUYECKUM H TETIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;



e - copMUPOBAHHOCTh HaBBIKA peIeKCHU, MPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOTO
K€ TIpaBa y Jpyroro 4ejioBeKa;
6) TPy10BOr0 BOCIIUTAHUA:
- aKTUBHOE y4acTHe B PEIICHUM NMPAKTHYECKUX 3a7ad (B paMKax CEMbH, 00pa3oBaTeIbHOM
OpraHu3alui, TopoJia, Kpas) TEXHOJOIMYECKOM U  COIMAIbHOM HaIpaBJICHHOCTH,
TPEOYIOIIUX B TOM YHCIIC U (PU3HUUECKUX 3HAHUM;
- HHTEPEC K MPAKTUICCKOMY U3YyUeHUIO TTpodeccuii, CBA3aHHBIX C (U3UKOMH;
7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:
- OpHUEHTalusi Ha MpUMEHEHHE (U3MYECKUX 3HAHUW I pelIeHUs 3a1ad B 00JacTu
OKPYXAaIOIleH Cpe/ibl, TUIAHUPOBAHUS TOCTYIIKOB M OIICHKHA HMX BO3MOXKHBIX IMOCIEACTBUMN
JUISl OKPYKArOLEn CpeJibl;
- OCO3HaHME rI00aJTFHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTeH UX perieHus;
8) ajanTanuu K U3MEHSIOIMMCS YCJIOBUSM COIUAIBLHON U MPUPOIHOI cpeabl:
- TMOTPEeOHOCTh BO B3aUMOJCHCTBUU TMPU BBHIMOJHEHWHU WCCICIOBAHUNA U TPOCKTOB
(bu3UYeCKO HANPABICHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;
- TIOBBIIIIEHHE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO A TEIHHOCTb;
- NOTPeOHOCTh B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (POpMyIHpoBaTh HJAEH,
TIOHSTHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSX;
- 0CO3HaHME 1e(PUIMTOB COOCTBEHHBIX 3HAHWH U KOMIIETEHTHOCTEH B 00JaCTH (DU3HKY;
- TUTAHUPOBAHUE CBOETO PA3BUTHS B MIPHOOPETECHUU HOBBIX (PH3NUECKUX 3HAHHIA;
- CTpEMJICHUE aHAJTM3UPOBATh M BHISIBIIATH B3aMMOCBSI3U TIPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCTIOJIH30BaHUEM (DH3NUECKUX 3HAHUI;

® - OIICHKAa CBOUX JCHCTBUU C Y4ETOM BIUSHUS HA OKPYKAIONIYIO CPEOy, BO3MOXKHBIX
ri100aILHBIX TTOCJIEACTBUM.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesymerate oOcBOeHHsI mTporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromierocss OyayT copMHUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKITIOYAIOIIME TI0O3HABATEIbHBIC YHHBEpPCAIbHBIC Yy4eOHBIC JCHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbBIC YUCOHbIC ICHCTBHSI, PETYISTUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:
BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHU);
YCTaHABJIMBATh CYIIECTBCHHBIM MPU3HAK KJIaCCU(PUKAIIMKA, OCHOBAHUS JJIs1 0000IeHHS
U CpaBHEHHS;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMaTpUBaeMbIX (pakTaxX, MaHHBIX U
HaOIOACHUAX, OTHOCSAIIUXCS K (PU3UUYCCKUM SIBIICHUSIM;
® BBIABIATH NMPUYUHHO-CICACTBEHHBIE CBS3M NPU HU3YYCHHHM (PU3NYECKUX SIBICHUU H
MPOLIECCOB, J€JIaThb BBIBOABI C HCIOJb30BAHUEM JEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aK/TIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOATENHHO BBIOMpaTh CMOCO0 pemieHUs YydeOHOW  (u3myeckod 3amadu
(cpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHHs, BBIOOp HamOolee MOAXOJSIIETO C
y4€TOM CaMOCTOSITETTFHO BBIJICIEHHBIX KPUTEPHEB).
Bba3oBble ucciienoBaTebCKHe JeiCTBUA
®  JICIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKU UHCTPYMEHT MO3HAHUS;
® T[POBOJUTH IO CAMOCTOSITENIBHO COCTaBJIECHHOMY IUJIaHY OIBIT, HECIOKHbBIN
(bu3MUeCKUit IKCIEPUMEHT, HEOOIBIIIOE UCCIeIOBaHHE (PU3NIECKOTO SIBICHUS;
® OIIEHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MOTYUYCHHYIO B XOJI€
WCCIeA0BaHuUs WM SKCIIEPUMEHTA;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEAEHHOTO HAOIIOAEHUS, OIIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (U3MUYECKUX MPOIIECCOB, & TAKKE
BbIIBUT'aThb IMPCATIOJIOKCHUA 00 ux PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora c undopmanueii:

MPUMEHATh Pa3IMYHBbIE METObI, HMHCTPYMEHTHI M 3alpoChl MPH IOWCKE W OTOOpe
nHGOPMAIMY WK TAHHBIX C YIETOM MPEUIOKEHHONW y4eOHOW (PU3HUecKOr 3a1a4H;
aHAJM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3THIHBIX
BHJIOB U ()OPM TIPECTABICHHUS;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS HHGOPMAIMH |
WLUTIOCTPUPOBATh pPElIaeMble 337a4il HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHOW
rpaguKoi U UX KOMOMHAIUSIMU.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCcTBHUA:

B XoJe OoOCyXJeHMs y4eOHOro Marepuasa, pe3yJbTaToB J1abOpaTOpPHBIX paboT u
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKJa€MOM TEMBl M BBICKAa3bIBaTh HJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U TTOJIepyKaHue OJIaroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBISITh CBOM CYXJIGHHUS C CYXICHHUSAMH JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJIMYHO  TIPENCTABISATh  PE3YJAbTAThl  BBHIOJHEHHOTO  (DU3WYECKOTO  OTIBITA
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TTPOEKTA);

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pEIIeHUH KOHKPETHON (pr3nuecKoil mpoOiemsl;

MPUHAMATh [EIH COBMECTHOW JIESATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTH)KEHHUIO: PACIpeNesIATh POIH, 00CYXKAaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITNIOJIHATh CBOIO 4acTb PAa0OTHI, JOCTHrash KaueCTBEHHOIO pe3yibTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C JPYIrMMH WIEHAMH KOMaH/Ibl;
OLICHMBaThb KAauyeCTBO CBOEr0 BKJIaAa B OOWMI MNPOIYKT 1O KPUTEPHUsM,
CaMOCTOATENBHO C()OPMYIUPOBAHHBIM YJAaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOIUX I PEeLICHUS
(bu3nuecKux 3HaAHUII;

OpUEHTHPOBATHCS B PAa3IMYHBIX MOJXOJaX MPHUHATHS pelIeHUN (MHIUBUAYyaIbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUIN IPYIIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh aNTOPUTM pelieHus (U3NYECKON 3aJayd WM IUIaHa
HCCIIEIOBAHUSI C YYETOM HMEIOLIUXCA PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpeiaraéMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OIIEHKY CUTYalLlUH U MpeJylaraTh MjaH €€ H3MEeHEeHMs,;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) Ppe3yJabTaToOB JEATelIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKIINUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUThH Ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CIOpa WM JUCKYCCHUH Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTrOro;



e T[pU3HABATH CBOE MpaBO HA OMMOKY NpU pEHICHUH (QHU3MUECKUX 3a/1ad WIH B
YTBEPKJICHUAX HA HAy4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y O0OyUAIOIIUXCS YMEHUN:

® UCNOJB30BAaTh TOHATHS: (U3UUYECKHE U XHMHUYECKHE SIBJICHHSA, HaOIIOIeHHE,
HKCIIEPUMEHT, MOJIEJb, TUTIOTE3a, CAMHHUIBI (PM3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOpHS,
paBHOJIEHCTBYIOIAsl cwia, Aedopmarus (ympyrasi, IUIacTUYeCKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

e paznmuuath sBIeHUs (AUQdy3us, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBW)KEHUE, WHEPIHs, B3aWMOJICHCTBHE TeJ, PaBHOBECHE
TBEPIBIX TeN C 3aKPEIIEHHOH OChIO BpaIlleHWs, Iepeaada JaBJICHUS TBEPIBIMU
TEeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBJIeHHE, IJIaBaHUE Tell, IPEBPAICHHUS
MEXaHMYECKOW SHEPTHH) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PrU3NYecKoe SBIICHUE,

® pAacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NUCCKUX SBICHHUIA B OKPYXKAIOIIEM MHpE, B
TOM 4YHclie (HU3MUYECKHE SBICHHS B MPHPOJE: NMPHUMEPHl ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EPHOTO IaBIICHWs] Ha XMBOW OPTraHW3M, IUIaBaHUE PBIO,
pBIYaru B Telie 4eJOBeKa, NMPH 3TOM TEPEBOJIUTH MPAKTHYECKYIO 337ady B Y4EOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SIBIICHUA;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3HUECKUE SIBICHUS, UCTIONb3Yys GU3NUECKUE
BEITMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlIEHUE
(TBEpHOrO TENa, JKMAKOCTH, Ta3a), BHITAIKWBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IUJIEYO CHJIBL, MOMEHT CHJIbI, KOX(PQUIMEHT TMOJE3HOTO JCHCTBUS
MEXaHHU3MOB, KMHETHUYECKasi U MOTEHLMaJIbHasl PHEPTus), IpU OMHCAHUM MPABUIBHO
TPAaKTOBAaTh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETUYNH, UX 0003HAYCHUS U €TUHULIBI
(bu3NyecKux BEIUYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHUMOCTEN
(bu3MYECKUX BEINYMH;

® XapaKTepuU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHS U IPOLIECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pbldara (OJ0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW »HHEpruu, MpH OSTOM JaBaThb CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

e O00bBsICHATH (U3MYECKHUE SIBIICHUS, MPOILIECCHl U CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH MPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | —2 JIOrMYecKUX I11aroB ¢ Onopoi Ha 1—
2 UW3y4YyeHHBIX CBOMcCTBa (U3NMUECKUX SABICHUH, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3a7auu B 1—2 neicTBHSA, HCHONB3YS 3aKOHBI U (POPMYIIBI,
CBsI3pIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (DU3NYECKHE BEIWYMHBI B (POPMYIBI U
MIPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBbIC JAHHBbIE, HEOOXOAWMBIE ISl pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJTYYEHHOUN (pru3nyecKoi BEIMUMHBL,

® pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PpEIIUTh IPH MOMOLIM (U3NYECKUX
METOJIOB, B OINMCAaHUHM MCCIEIOBAHUS BBIIEIATh MPOBEPSEMOE IPEINOJI0KEHNE



(rumoTesy), pasnuuyaTh W HMHTEPIPETHUPOBATH IOJIyYEHHBIH pEe3ysbTaT, HAaXOIUTh
OLIMOKHM B XO/I€ OTIBITA, IeNaTh BBIBOBI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOJI0KEHUS, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aUCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEéMa, CUiIbl U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH N3MEPEHUI;
MPOBOJIUTH HCCIIEIOBAHUE 3aBHUCUMOCTH OJHOW (PM3UYECKO BEIUYMHBI OT JAPYTOH ¢
HCII0JIb30BAHUEM INPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN H HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAx
CONPUKOCHOBEHHUS TeJ, CHJIbI YIIPYrOCTH OT YIJIMHEHMS MPYKUHBI, BHITAIKUBAIOLIEH
cwiibl OT OOBEMA MOTrpY)KEHHOM YacTM Tena M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTIPYKEHO TeJo,
YCIIOBUH TUJIaBaHUsl TeJ, YCIOBHM paBHOBecHs pbluyara U OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM Y4e€OHOTO HCCIEeNOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MepeHus, cleAysl NpPeUIoKEHHOMY IJIaHy, (MKCUpPOBATh PE3yJbTaThl MOIY4EHHOMN
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIE0BaHUS;

MIPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKHX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUAKOCTU M TBEPIAOTO Tela, CWJIA TPEHUS CKOJBXKEHHUS, JaBJIEHHE BO3/AyXa,
BBITAJIKMBAIOIAsl CHJIa, JICHCTBYIOLIAs Ha TMOTPYXKEHHOE B IKUAKOCTb TEJO,
KO3(h(UIMEHT MOJIE3HOTO JEHUCTBUS MPOCTHIX MEXaHU3MOB), CIEAys MPeaaoKeHHOU
MHCTPYKLUU: IIPU BBITIOJIHEHUN U3MEPEHUH cOOMpPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE UCKOMOM BEIMYUHBI,

coOmoaTh TpaBWiIa TEXHUKH OE30MacHOCTH TIpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLUIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYAbl, OapOMETp, phluar, NOJABMXKHBIA U
HEIO/IBY)KHBIN OJIOK, HAKIIOHHAs! IJIOCKOCTB;

XapakTepu30BaTh IPUHLUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPOH Ha MX omucaHus (B TOM 4YHCIE: MOALIMIIHUKU, YCTPOHCTBO
BOJONIPOBOJA, TUAPABINYECKUM IIPECC, MAaHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
(bu3nyeckre 3aK0HbI U 3aKOHOMEPHOCTH;

IPUBOAUTH TPUMEPBl (HAXOAUTh MH(OPMAIMIO O MpUMEpax) HPaKTHYECKOTo
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM KHU3HM I oOecredyeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHUYECKUMH YCTpOMCTBaMmuy,
COXpAaHEHMs 3JI0pOBbsi M COOMIONEHHS] HOPM HKOJIOTHYECKOTO IOBEIEHUS B
OKPY’KAIOILIEH CpelE;

OCYLIECTBIATH OTOOP HMCTOYHHMKOB HH(popmanuu B VHTepHETe B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MUMEIOLIUXCS 3HAHUHM U ITyTEM CPaBHEHUS
Pa3IUYHBIX UICTOUHUKOB BBIJIENIATh HHPOPMALIHIO, KOTOpast SBJISIETCS MPOTHUBOPEUMBON
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIOJb30BaTh NPU BBINOJHEHUH Y4€OHBIX 3aJaHU HAYYHO-MOMYJSPHYIO JINTEPATYPy
(U3NYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypchl cetu HMHTepHer,
BIA/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHUs HHGOpMAIMU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMUChMEHHbIE U YCTHBIE COOOIIEHHs HAa OCHOBE 2—3
MCTOYHHUKOB MH(POPMALUHN (PU3HMUECKOTO COJEpPKAHUSA, B TOM YHCIIE MyOIUYHO JIeNIaTh
KpaTKHe COOOIIeHUsI O pe3ysibTaTax MPOEKTOB MM YU4eOHBIX MCCIEOBAHUMN, IPU STOM



IpaMOTHO HCHOJB30BAaTh M3Y4YCHHBIH TOHATHUHHBIN ammapaT Kypca (HU3UKH,
COIIPOBOXKATh BBICTYIUICHUE IIPE3CHTALUEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NPOEKTOB M MCCIEAO0BAHUN paclpeAcsaTh 0043aHHOCTH B
IpyIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJHEHUEM IUIaHA
JeWCTBUHM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKIJIAJ B JAEATEIBHOCTH TIPYIIIHI,
BBICTPauBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonmy oOyuenust B 8 kJjacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOyUAIOIINXCS YMEHUN:

HCII0JIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAUIMUECKHE M aMOp(dHBIC Tela,
HACBIIICHHBIM U HEHACBIIICHHBIN MMap, BIAKHOCTh BO3/yXa, TEMIEPATypa, BHYTPCHHSS
SHEPrus, TEIJIOBOUW JABUTATENb, AJIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE
MoJie, TPOBOJHUKH U JAUDJICKTPUKHU, MOCTOSHHBIM SICKTPUYECKUN TOK, MAarHUTHOE
1oJie;

pasnuyath SBJIEHMS (TEIJIOBOE DACHIMPEHUE M CKaTue, TeIuvlonepenaya, TEeIUIOBOE
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHbIE SBICHUS, UCHApeHUE, KOHJICHCAIHS,
IJIaBJICHUE, KpucTaJ3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepenaya
(TermnonpoBOIHOCTh, KOHBEKIMS, M3JIydE€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3apsA0B, JEMCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MAarHuTOB, JCHCTBHE MAarHUTHOTO IOJS Ha MPOBOJHHUK C TOKOM, JJIEKTPOMArHUTHAS
WHIYKIMS) TI0 OIMHUCAHWI0 WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (GU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIEHUE M3yUYEHHBIX (PU3UYECKUX SBICHUN B OKPYXAIOIIEM MHUpE, B
TOM 4YHucie (U3NUECKHE SBICHUS B TPUPOJIC: TOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHbIE SIBJICHUS B TMPUPOJE, KpUCTAUIBI B mpupone, uznydenue CouHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHe SBJIEHUS B aTMocdepe, OIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHoe moJje 3emid, Apeid MOJ0COB, pOJib MAarHUTHOTO MOJS JJs JKU3HU Ha
3emJie, MOJISIPHOE CHUSHUE, NPH ATOM IEPEBOJUTH MPAKTUUYECKYIO 337a4y B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PU3UUECKHUX SIBIICHUA;

OTHCHIBATh U3yUCHHbBIC CBOMCTBA TeN U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUYECKHE
BEJIMYMHBI (TeMIEparypa, BHYTPEHHSSI SHEPrusi, KOJMWYECTBO TEIUIOTHI, YIelbHas
TEIUIOEMKOCTh  BEILIECTBA, yJeJlbHAas TEIUIOTa IUIABJICHUS, YAeIbHAas TeIuloTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(M(GUIMEHT MO0JIE3HOTO
JNEUCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEIbHAsI BIAQXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3apsl, cujla TOKa, DSJEKTPUYECKOE HaIpsKEHHE, COMPOTHUBIIEHUE MPOBOJHUKA,
ylleJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh 3JEKTPUUYECKOTO TOKA), IpU
OTHMCAHUU TMPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0003HaYeHHS] ¥ €AUHUIIBI (PU3MUECKUX BEIMYUH, HAXOJUTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIWYMHY C JPYTUMU BEIUYMHAMH, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIHYUNH;

XapaKTepu30BaTh CBOICTBA Tes, (U3MYECKHUE SIBICHUS M MPOIECCHI, HCHOIB3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIIECTBa,
MPUHIMI CYNEPHO3UIUN TOoJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH Oma ansg yyacTka nenu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHMs
SHEpPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alKCHIBATH €ro
MAaTeMaTHYE€CKOE BBIPAXKEHUE;

OOBSACHATH (PU3MUECKHE TMPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTYyaLHI MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
MIPUYUHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHWE M3 1—2 JIOTMYECKUX IIaroB C
omnopoit Ha 1—-2 U3yueHHBIX CBOMCTBA (DU3MUECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;



pemiate pacdy€THblEe 3a7adud B 2—3 JCHCTBHSI, HCMOJB3ysd 3aKOHBI U (DOPMYIIBI,
CBs3BIBAOIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 3aJa4yu
3aMMChIBATh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JUIS PEIICHUS 3aadu,
BBIOMPATH 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE IS €€ PEIICHHUS, IIPOBOIUTEH PACUETHI U
CpaBHHBATh MMOJTYYEHHOE 3HAYCHHE (PU3MUECKON BETMYMHBI C H3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIIN (PUINISCKUX
METOJIOB,  WCTOJB3ysS  ONWCAHUE  WCCIEAOBAaHUSA,  BBIACIATH  IPOBEPSICMOE
MIPEIOJIOKCHUE, OIICHUBATH IPABWIBHOCTh TOPSAKA TPOBEICHHS WCCICIOBAHUSA,
JIeNIaTh BBIBOJIBI;

MIPOBOJIUTH OIBITHI IO HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Ten (KanmwUIsIpHBIC SIBJICHUS, 3aBUCHUMOCTh JIABJICHHS BO3[yXa OT €ro o0béMma,
TEMIIEPATYPhI, CKOPOCTH MPOIIECCa OCTHIBAHUS M HATPEBAHUSI TIPU U3ITyYCHHUH OT IBETA
M3JIyqaromnie  (MorJyomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIEPATYPhl JKUJKOCTH W TUIOMATH €€ TIOBEPXHOCTH, OJJICKTpU3AlMs Tel U
B3aUMOJICHCTBUE AJIEKTPUICCKUX 3apsIOB, B3aUMOJICHCTBUE TMOCTOSHHBIX MAarHUTOB,
BH3yaJTM3aIisl MAarHUTHBIX TI0JICH TTOCTOSTHHBIX MarHUTOB, ACUCTBUAS MarHUTHOTO TIOJIS
Ha TPOBOJHHK C TOKOM, CBOWCTBA JJIGKTPOMArHUTA, CBOWCTBA 3JICKTPOJIBUTATEIS
MOCTOSTHHOTO TOKa): (opMyaupoBaTh NPOBEpSEMbIe MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY W3 TPEUIOKCHHOTO OOOpYJIOBaHUS, OINMWCHIBATH XOJ ONBITa |
(hopmMyIUpOBaThH BBIBOJIBI;

BBITIOJTHATE TIPSIMbIE H3MEPEHUS TEMIEPaTyphl, OTHOCUTEIHFHOW BIIYKHOCTH BO3]yXa,
CWJIBI TOKa, HANPSDKCHUS C HKCIOJIB30BAHWEM AaHAJIOTOBBIX IMPHUOOPOB W JATYUKOB
(U3HYECKUX BEIUYHMH, CPaBHUBATh PE3yJIbTaThl HM3MEPEHUH C YYETOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCIIEOBAaHUE 3aBHCHUMOCTH OJHOW (PM3UYECKON BEIMYHMHBI OT IPYTOH C
WCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIN MOMEPEYHOTO CEYEHUS M YJEIbHOTO COMPOTHUBIICHUS BEIleCTBa
MIPOBOJIHHUKA, CHJIBI TOKA, UIYIIET0 Yepe3 MPOBOJIHUK, OT HAMPSHKEHUs Ha MPOBOIHUKE,
HCCIIEIOBAaHUE TOCIEA0BATENIBHOTO U MMapalljIeIbHOTO COEIMHEHUN MPOBOJIHUKOB):
IJIAaHUPOBATh HCCIEI0OBAaHUE, COOUPATh YCTAaHOBKY U BBINOJHATH W3MEpPEHUs, CIeays
MPeII0KEHHOMY TUIaHy, (PUKCHPOBATh Pe3yNIbTaThl NOJYYEHHOM 3aBUCUMOCTH B BUJE
TabIuI ¥ rpauKoB, JIeNaTh BHIBOJBI 110 PE3Yy/IbTaTaM HCCIIEIOBAHMUS;

MPOBOJUTH KOCBEHHBIE HU3MEpeHUs (U3UUECKUX BENUYHH (yIelbHAs TEIUIOEMKOCTh
BEII[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOUIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh U3MEpPEHHUs, coOUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPeII0KEHHOM UHCTPYKIMH, ¥ BHIYUCIIATH 3HAYCHUE BETUUYHHBI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
obopynoBaHuem;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOPOM Ha WX OmMHCaHHs (B TOM YHUCIE: CUCTEMa OTOILJICHHUS OMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETpP, CUYETUMK DIEKTPUUECKOMN
SHEPrUH, OJIIEKTPOOCBETUTENbHbIE MPHOOPHI, HArpeBaTENIbHBIE AJIEKTPOIPUOOPHI
(mpuMepsl), AIEKTPUYECKHE NPEIOXPAHUTENH, DIEKTPOMATHUT, SIEKTPOJBUTATENH
MOCTOSIHHOTO TOKAa), HCIMOJB3YysS 3HaHUA O CBOWCTBaX (DM3MUYECKUX SIBICHUNH U
HeoOxoIuMBble (prU3NYecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HM3MEPUTETbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBII TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATE]h BHYTPEHHErO CrOpaHus, DJIEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI JJIEKTPUUYECKUX IIeTel ¢ TMOCIeI0BATENbHBIM U MapauieNbHbIM COEAUHEHUEM
AJIEMEHTOB, pa3Nuyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB IEKTPUIESCKUX IETEH;
MPUBOJUTh TpUMEphl (HAXOAUTh HWHPOPMAIMIO O TMpUMepax) MPAKTHUIECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWK B TOBCEAHEBHOW JKH3HU IS OOecreueHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOopaMU M TEXHUYECKHMMH YCTPOWCTBAMU,



COXPAaHEHHUs 370pPOBbsi M COOJIIONEHUS HOPM 3KOJOTMYECKOIO IIOBEJCHHS B
OKpYKarollen cpele;

OCYIIECTBIISITh TMOMCK HHPOpMauuu (U3N4eckoro cojnepxanus B HVHTepHeTe, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpPAaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB
BBICIATh WH(POPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEJIOCTOBEPHOI;

WCIIOJIb30BATh MIPU BBIMOJIHEHHH y4eOHBIX 33/IaHUIl HayYHO-TIOMYJISIPHYIO JINTEPATYPy
(U3NYIECKOTO COJAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu MHTepHer,
BIIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMK U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKUE YCTHBIE COOOMICHHs, 0000mas
nH(}OPMAaLIMIO U3 HECKOJBKMX MCTOYHUKOB (M3UYECKOTO COJEpXaHHUsS, B TOM 4YHCIIE
NyOJIMYHO  MPEACTaBIATh  pe3yiabTaTbl MPOEKTHOM WM  MCCIEI0BATENIbCKON
NEeSITEIbHOCTH, TPU 3TOM T'PAMOTHO HCIOJIb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYINIEHUE TPE3EHTALUEH;

[P BBINIOJIHEHUU YYE€OHBIX HPOEKTOB U MCCIEA0BAHUN (PU3NYECKUX IPOLIECCOB
pacnpenensath o0f3aHHOCTH B I'PYMIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/ladaMH,
CIIEIUTh 32 BBINOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBAaTh  COOCTBEHHBIM BKJIaJ B  JEITEIbHOCTb  TPYNINbl, BbICTpaUBaTh
KOMMYHHMKATHBHOE B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peiiaTh KOH(PIUKTHI.

K koHiy oOyueHus B 9 kJacce mnpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOYUAIOUIUXCSI YMEHUM:

WCIIOJIb30BAaTh TOHATHS: CHUCTeMa OTCu€ra, MaTepuaibHas TOYKa, TPAaEeKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBWKEHMs, neopmarus (ynpyras, IiacTuyeckas),
TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M TMEpEerpy3Kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE,
MEXaHWYEeCKue KoJieOaHMsi U  BOJIHBI, 3BYK, HWHOpPa3BykK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIYCKaHWsS W TOTJIOHIeHMs, anbda, Oera- W ramma-
W3ITy4eHus, U30TOIMBL, SepHasi SHEPreTHKA;

pa3nuyath SBICHUS (paBHOMEpPHOE M HEpPaBHOMEPHOE MPSIMOJIMHEHHOE IBUYKEHHE,
PaBHOYCKOPEHHOE MPSIMOJINHEITHOE IBMKEHHE, CBOOOTHOE MaJIeHUE Tell, pABHOMEPHOE
JIBUKEHHE IO OKPYXHOCTH, B3aUMOJCHCTBHE TEJI, pPEaKTHUBHOE JBW)KECHHUE,
KoJjebaTenbHOE JABIKEHUE (3aTyXalollue U BBIHYKICHHbIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBH)KCHHE, OTPAXEHUE 3BYKa, MPSMOJIMHEHHOE paclpocTpaHeHUeE,
OTpa)XCHHE U MPEJIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIoKEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPaJbHBIX IIBETOB, IHCIIEPCUSI CBETA,
€CTECTBEHHAs PaJMOAKTHBHOCTh, BOZHUKHOBEHUE JMHEWYATOrO CIIEKTpa H3ITyYCHHS)
M0 OMHUCAaHUI0 UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBICHUHN B OKpYKaroleM Mupe (B
TOM uHcie (U3NUECKUE SBJICHUS B MPUPOJIE: MPUIUBLI U OTIUBBI, JTBUKEHHE TUIAHET
ConHeYHOU cUCTeMBbl, PEaKTUBHOE IBUKEHHE KUBBIX OPraHU3MOB, BOCIIPHUAITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICEHHME, CEHCMMUYECKHE BOJIHBI, I[yHaMH, 05XO, LBETa TEll,
ONTHYECKUE SBJIEHUS B  MpUpoAe, OHOJIOTHUECKOEe  JecTBHE  BHAUMOIO,
yIbTPaHOIETOBOTO M PEHTIC€HOBCKOTO HM3JIy4eHHUH, €CTeCTBEHHbIM pPaJuOaKTUBHBIN
(OH, KOCMHYECKHE JIy4d, pPaJUOAKTHBHOE H3JIydeHHE MPUPOAHBIX MHUHEPAJIOB,
JIeCTBUE PaIMOAKTUBHBIX W3yYEHUN HAa OpraHU3M 4esloBeKa), PU ATOM MEPEBOAUTD
MPAKTUYECKYIO 33aJauy B yueOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN)
(u3HUECKUX SIBIICHUM;

OIMCHIBATh U3YYEHHBIE CBOICTBA TeN U (pU3MUYECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHe
BEJIMYMHBI (CPENHASI U MTHOBEHHAsl CKOPOCTb Tella IIPM HEPAaBHOMEPHOM JBM)KECHMH,
YCKOpEHUE, MEpPEMENICHNE, TyTh, YIJI0Bas CKOPOCTb, CUJa TPEHMs], CHJIa yNPYrOCTH,



CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIrO MAaJCHMs], BEC Tela, UMIIYJbC TeJlla, UMILYJIbC
CHJIBI, MEXaHHUYECKasi paboTa U MOILTHOCTh, MOTEHIIMAIbHAS SHEPTHUS TeNa, TOJHITOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTEHIMAJIbHASI IHEPTHS CKATOU MPYKUHBI, KWHETHYECKAs
SHEprus, MOJHAs MEXaHWYecKash HSHEeprus, MEepuoJl M 4YacToTa KoJieOaHW#, IMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEIOMIICHUS
Cpenbl), TIPU ONMHCAHUM TPABHIIBHO TPAKTOBATh (DMU3WYECKUN CMBICT HCIOJIB3YEeMBIX
BEIMYUH, OOO3HAYCHHS W EIWHUIBl (PU3MUYECKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO0 BEJIMYMHY C JPYTMMHM BEIMYMHAMHU, CTPOUTh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIIOJIb3Ys 3aKOH
COXPAHEHHUS SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLMII CYNEPIIO3ULUU CUJI,
MPUHIMI OTHOCUTENBHOCTH [ anunes, 3akoHbsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHHSI M TMPEIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHs 3apsI0BOTO U
MaccoBOIO 4YMCEI TpU SACPHBIX peaklusX, Ipd OSTOM JlaBaTh CJIOBECHYIO
(hopMyIHMPOBKY 3aKOHA U 3aMMChIBATh €T0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYUMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ OMOPOM Ha 2—
3 u3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIEHUM, (U3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacué€THbIe 3a/1a4M (OTHUPAIOIIUECS HAa CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (OPMYINbI, CBSI3bIBAIOLINE (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBUS 3aJauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBISABIATH HEJOCTAOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEIlIeHus,
IIPOBOJOUTH pAacuy€Tbl M OLIEHUBATH PEATUCTHYHOCTH IMOJYYCHHOTO 3HAYEHUS
(hbM3UYECKON BETUIMHBI,

pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh IMPU HMOMOIIU (PU3HUECKUX
METONOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUA,  BBIACIATH  IPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATH IPAaBUIBHOCTh IOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JieTIaTh BBIBOJIbI, MHTEPIIPETUPOBATh PE3y/IbTAaThl HAOIIOAECHUHN U OIBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOAEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
TeJl (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTh
neproia KoyiebaHui NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTY/bl MaJbIX KOJeOaHHH, MPAMOIMHENHOE paclpoCTpaHeHHe
CBETa, pPa3JIo’KeHUE OeJIoro cBeTa B CIEKTpP, M3YYEHUE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparolled JIMH3E,
HaOJIIO/IGHUE CIUIOUIHBIX M JIMHEWYaTbIX CIIEKTPOB H3IYYEHHUsS): CaMOCTOSITENIbHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONIUCHIBATH XO/1 OTbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH HPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3HAUCHUE U3MEpsAeMOil BemuurHbl ((OKYCHOE pacCTOsHHE COOHMpAIOIIeil JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

IIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
NpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HaudalbHOM CKOpocTH, mepuojia KojeOaHMi MaTeMaTH4ecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XCHHs CBETa OT yrja NaJcHUsS U
yIJia MpeoMIIeHHs OT yrila MajJeHus): IIAHUPOBAaTh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (HMKCHpPOBaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
(¢u3nYecKuX BEIMYMH B BUjAE TaONUIl U rpaduKoB, JeaTh BHIBOJBI 10 pe3ylbTaTaM
HCCIIEI0OBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BENUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHHUs,
KECTKOCTh HPYXKHUHBI, KOIPPUIUEHT TpeHHsI CKOJIBKEHUS, MeXaHHueckas paboTa H



MOIIIHOCTb, YacTOTa M NEpUOJa KOJeOaHWH MaTEeMaTHYeCKOro U MPYKMHHOIO
MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHHUS, COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEeHUs, CleAys NPEeUIOKEHHOW MHCTPYKLUH, BBIYMCIATH 3HAYEHUE BEJIUYMHBI U
aHAJIM3UPOBATh IIOJYYEHHBIE pE3yJabTaTbl C Y4ETOM 3a/JlaHHOM IMOIPEUIHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTtb OCHOBHBIE NPU3HAKKM HM3YYEHHBIX (U3WYECKUX MOJENeH: MaTepHajbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHHWK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O SIpa;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C ONMOPO Ha WX ONHUCAHUS (B TOM YMCIIE: CHUAOMETP, TaTYUKH HOJIOKEHUS,
PaccTOSHUS U YCKOPEHMUs, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, poToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuWIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaxX (PM3NYECKUX ABJIEHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB IMPH PELICHHH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKHUE CXEMbl JJISl MOCTPOCHUS M300paKeHUH B IMJIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTh TpUMEpbl (HAaXOAUTh HMHGPOpPMALMI0 O MpUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (PM3MUECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH s oOecreueHus
0e30MacHOCTH TpHU OOpalieHMH ¢ OpudopaMU M TEXHUYECKMMH YCTPOWCTBaMU,
COXpPAaHEHHUS 3J0pPOBbsi M COONIONIEHUS HOPM D3KOJOTHYECKOrO TOBEJCHHS B
OKpY»Kalolllel cpene;

OCYLIECTBIATh MOMCK HH(popManuu (¢usndeckoro coaepxkanus B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUpPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpEaeSICHHs
JOCTOBEPHOCTH TOJYy4€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJb30BaTh IIPU BBINOJHEHUH y4eOHBIX 3a/JlaHUI Hay4HO-NOMYJSIPHYIO JINTEPATYpy
(U3NYECKOr0 COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypchl cetu MHTepHer,
BIAaJIeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOIIEHU HA OCHOBE MH(OpMALIU
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOro COAEp)KaHUs, MyOIMYHO MpPeICTaBIIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIEA0BATENILCKOM AESATEIbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh W3YYCHHbIN NOHATUHHBIA anmapar M3ydaeMmMoro paszaena (Gu3uku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalued ¢ yuy€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



3. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJMETA «®U3UKA»

7 KIIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/m | W TeM NPOorpamMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
11 DIAIKA - HAVKa O oxe 5 bu6mmoreka [IOK
. W3HUKa - H npu
YK PHpO https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 O}
VISHTHCCIHE BEIITTIHDL 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIN ) 1 bubnuoreka [JOK
' METO/T TO3HAHHS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. [lepBoHayaibHbIe CBEIEHUS 0 CTPOEHUM BelleCTBA
2.1 CrpoeHue BelecTsa 1 bubmorexa [IOK
' P B https://m.edso0.ru/7f416194
2.2 BH;IZ\ZHH;(I:/ITBM 4acTh 2 1 bubmmorexa [JOK
' 8 B https://m.edso0.ru/7f416194
BeIlleCTBA
53 ArperaTHble COCTOSHUS 5 bubnunoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
Uroro no pazgeny 5

Pa3nen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl



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

bubnuoreka [IOK

A M
3 CXAHITICCROC JBIDKEIHC 3 https://m.edso0.ru/7f416194
3.9 WNuepuus, macca, 4 bu6mmoreka [IOK
' [JIOTHOCTh https://m.edsoo.ru/7f416194
bu6moteka [IOK
. .B
3.3 Cuna. Bt cun 14 https://m.edso0.ru/7f416194
Hroro no pazgeny 21

Pasznea 4. /laBienue TBEPABIX TeJl,

JKHIKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JTABJICHUS TBEPABIMU 3 bu6moreka [IOK
' TeJIaMU, YKUIKOCTIMU U https://m.edso0.ru/7f416194
razaMu
bu6moreka [IOK
4.2
JlaBierue KuKocTh 5 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOCHEPHOE AaBICHHE 6 https://m.edso0.ru/7f416194
JleiicTBUE KUAKOCTH U T'a3a BuGmorexa LIOK
4.4 é
Ha TOTPYCHIOE B HHX ! https://m.edso0.ru/7f416194
TEJI0
Hroro mmo pasneny 21

Pazgea S. Pabora m MOIIHOCTB. JHeprus

51 PabGora 1 MOIIHOCTH 3 bubanoreka LIOK
| ’ o https://m.edsoo.ru/7f416194
5.2 IIpocTeie MEXaHU3MBI 5 bubnuorexa [IOK



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.edso0.ru/7f416194

bu6mmoreka [IOK

. M
>3 [ 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 ITPOT'PAMME



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

8 KJIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paszgea 1. TensioBble siBjIeHUst
11 CtpoeHnue u CBOICTBa . bubnuotexa [JOK
' BeIIlECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T
e 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MArHUTHbBIE SIBJICHUS
21 ?;IGKTI;H%C:HZ S:IMHH' . . bubmmnoreka ITOK
. sOKEHHBIE Teja U UX
P . https://m.edsoo.ru/7f4181ce
B3aMMO/ICIiCTBIE
99 IlocTossHHBIH 20 ) . bu6mmoreka [IOK
' AIIEKTPUUYCCKHI TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 M
ATHITHRIC ABJCHIA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 KJIACC

HaumenoBaunue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paznen 1. Mexannueckue siBJeHMsl
M
11 exa:Hq:CK:eoco 5 10 L bu6moreka [IOK
. BIDKCHHE M CIT bI
g https://m.edsoo.ru/7f41a4a6
€ro OIMMCaHUSs
bu6moreka [IOK
1.2 B i
SanmosencTBre Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUI 10 3 bubmorexa [IOK
' P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
51 Mexannueckue . 3 bu6mmoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41a4a6
59 MexaHU4eCKHE BOJIHBI. 8 1 3 bu6moreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
DNEeKTpOMarHuTHOE BiGmorexa 1IOK
3.1 noJie u 6 2

QJICKTPOMAIrHUTHBIC

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

BOJIHbI

Hroro mo paznmeny 6
Pazjnen 4. CBeToBbI€ SIBJIEHUSA
3aKOoHBI bubnuotexa [JOK
4.1 6
pacrpocTpaHeHHs CBeTa https://m.edsoo.ru/7f41a4a6
42 JIuH3BI ¥ ONITUYECKHE 6 bubnuotexa [JOK
' prOOPEI https://m.edsoo.ru/7f41a4a6
Paznoxxenue Gernoro bubnuorexa [JOK
4.3 3
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 5. KBanTOoBBIC SIBJICHUA
51 HOCH}:KaeHHeei ora 4 bu6moreka [IOK
. MOTJIOI[EHHE CBET
m https://m.edsoo.ru/7f41a4a6
aTOMOM
CrpoeHue aToOMHOTO bubnuorexa [JOK
5.2 6
sapa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A
FICPHHE Peakiit ! https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17

Pasnen 6. IloBTopurtenbHo-0000 120U MOAY/Ib

6.1

IToBTOpEeHnue n
00o6uieHne
coJiep)KaHus Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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IMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

7 KJIACC
Kon nposepsiemoro IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
pe3yJabTaTa OCHOBHOI'O 0011Iero 00pa3oBaHus
1.1 HCMOJIb30BATh U3YUEHHBIE TOHATHUS
12 pa3nuyaTh SBJICHUS 10 ONMMCAHUIO WX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIHX
' NaHHOE (PU3MYECKOE SBJICHUE
pacro3HaBaTh TPOSBICHHE HW3YYCHHBIX (DM3MUSCKUX SIBICHHNW B OKPYXAlOIIeM MHpE, B TOM YHCIC
1.3 (u3uvecKue SBICHUS B MPHUPOJIE, TIPH STOM IEPEBOIUTH MPAKTUYCCKYIO 3a7a4y B y4eOHYIO, BBIJCIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUCCKUX SBICHUN
OTHCHIBATh M3y4EHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, UCHOJb3yd (pU3MUecKue BETUUMHBI, MPU
14 OTHMCAHUU TPABUJIBHO TPAKTOBaTh (DHM3MUECKUN CMBICI HCIOIb3YEMbIX BEJIWYUH, WX OOO3HAUYEHUS U
' €AMHULBI (PU3UYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIONINE JaHHYIO (PU3MUYECKYIO0 BEITUYHUHY C
JPYTMMHU BETUYMHAMU, CTPOUTH IPaUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYHH
15 XapaKTepU30BaTh CBOMCTBA Tej, (PU3UUECKHE SIBICHUS U MPOLECCHI, UCHOIb3YsI U3y4YECHHBIE 3aKOHBI, MPU
' 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMCHIBATH €0 MaTEMaTHUECKOE BhIPAKEHUE
OOBSACHATh (PU3UYECKHE SBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM YHUCJIE€ U B KOHTEKCTE CHUTyaluil
16 NPAKTUKO-OPHUEHTUPOBAHHOTO  XapaKTepa: BbBIBIATh MPUYMHHO-CICJCTBEHHBIC CBSI3U, CTPOUTH
' oO0bsicHeHue U3 | — 2 JOruyueckux maroB ¢ onopoi Ha 1 — 2 u3yuyeHHBIX CBOWCTBA (PU3NYECKUX SIBJICHUU,
(bu3MUECKUX 3aKOHA WU 3aKOHOMEPHOCTHU
17 pemiate pacuéTHbIe 3a1a4u B 1 — 2 NecTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAONINE (DU3UMUECKUE
' BEJIMUMHBI: HA OCHOBE aHallM3a YCJIOBHSI 3aJ]a4i 3alUCBIBATh KPATKOE YCIOBUE, MOJICTABIATH (PU3HUECKUE




BCIMYHUHBI B q)OpMyJIBI U TIPpOBOAUTH paC‘-IéTBI, HaxXOJUThb CIIPaBOYHBIC JaHHBIC, H€O6XOI[I/IMBIG JJIA

pelICHMA 3aaa4, OCHUBATh PCATTUCTUIHOCTD HOJIyquHOﬁ @HBHHGCKOI\/JI BCINYHNHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPhIE MOKHO DPEHIUTh MPH TOMOIIN (U3UIECKUX METOJOB, B OMUCAHUU
UCCJIEJIOBAHMS BBIIEIATh IPOBEPSIEMOE IMPEAINONOKEHUE (TMIOTE3y), pa3iuyaTh U HHTEPHPETUPOBATH
MIOJIyYEHHBIH pe3yabTaT, HAXOUTh OLIMOKH B XOJI€ OIbITA, JIEJIaTh BHIBOJIBI 110 €0 pe3ysbTaTaM

1.9

MPOBOJUTH OMNBITHl [0 HAOMIOACHUIO (U3MYECKUX SIBICHMM WIM (U3MYECKUX CBOWCTB TeI:
(hopMynupoBaTh MpoBepsEMbIE MPEANOTI0KEHHS, COOMPATh YCTAHOBKY U3 NMPEAJI0KEHHOTO 000py/I0BaHUS,
3aMMCchIBaTh X0 ONbITA U POPMYIUPOBATH BHIBOIbI

1.10

BBINIOJIHATDE IMPAMBIC U3MCPCHUA C HMCIIOJIB30BAHUEM AHAJIOTOBBIX U III/I(l)pOBI)IX HpI/I60pOB, 3aI11uChIBaTh

MOKa3aHus MPUOOPOB € YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHHI

1.11

MMPOBOJIUTHh HMCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (DU3WYECKOW BEIIMYMHBI OT APYrOH C HWCHOJb30BaHUEM
MPSIMBIX U3MEPEHUH, y4acTBOBaTh B IUIAHHUPOBAHHHM Y4EOHOIO HCCIIEOBAHMS, COOMpPATh YCTAaHOBKY M
BBITIOJIHATh HW3MEpPEHUs, Clenysd TMpeAsIoKEHHOMY IUIaHy, (QUKCHUPOBATH pe3yabTaThl IMOJIYYEHHOMN
3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BHJE MPEAJIOKEHHBIX TaOmuil U TpaduKOB, J€NaTh BBIBOJIBI 10
pe3ynbTaTaM UCCIICIOBaHU

1.12

IIPOBOAMTE KOCBCHHBIC HU3MCPCHUSA (1)I/ISI/ILICCKI/IX BCJIIMYHH, CJICOYys HpeHHOH(CHHOﬁ HHCTPYKLOUU: IIpU
BBIIIOJIHCHHUH I/ISMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbPHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHUE HCKOMOM
BCIIMYHHBI

1.13

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU MpU paboTe ¢ 1ad0opaTOPHBIM 000PyAOBaHUEM

1.14

YKa3bIBaTh ITPUHIIUIIBI IEUCTBUS HpI/I60pOB H TCXHHYCCKHUX YCTpOﬁCTB, XapaKTCpUu30BaTb IMPHUHIUIILI
HeﬁCTBHH HU3YUYCHHBIX HpI/I60p0B H TCXHHUYCCKHNX YCTpOﬁCTB C MOMOIIBKO UX OIMUCAHUA, UCIIOJIb3YS 3HAHUS
0 CBOIcTBax (bHSPI‘ICCKPIX SIBJICHUH U H606X0,Z[I/IMLIG q)HSquCKI/Ie 3daKOHBbI 1 3dKOHOMCPHOCTHU

1.15

IIPUBOAUTH ITPUMCEPHBL (HaXOI[I/ITB I/IH(I)OpMaI_II/IIO 0 anMepax) MPAKTUYICCKOTO UCIIOJIB30BAHUA (1)I/I3I/I‘IGCKI/IX
3HAaHUN B MOBCEAHEBHOM >XM3HU IJIS oOecneueHuss 0e30MacHOCTHU npu 06paH_IeHI/II/I C an60paMH n
TCXHUYCCKHUMHU yCTpOI’ICTB&MH, COXpaHCHUA 3I0POBbA U CO6J'IIO,[[€HI/I$I HOPM 5KOJIOTUYCCKOT'O NMOBCACHHUA B




OKpYKalollen cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HHq)OpMaHHH B CCTHU I/IHTepHGT B COOTBETCTBHU C 3aJaHHBIM
INOMCKOBBIM 3aIipoCOM, Ha OCHOBC HMMCIOIIUXCA 3HAHUN H HyTeM CpaBHCHHUA PA3JIMYHBIX HCTOYHHUKOB

BBIJICJIATH UH(POPMAITUIO, KOTOpAs SBIISICTCS TPOTHBOPEUMBON MIIM MOXKET OBITh HEOCTOBEPHOM

1.17

WCIIOJIb30BAaTh TPU BBINOJIHEHUH YYEOHBIX 3aJaHUl HAyYHONOMYJSPHYIO JHUTEpaTypy (QU3NYECKOTO
COJCpIKaHus, CIIPAaBOYHBIC MaTCpHajibl, pECYPChI CCTU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUA
TEKCTa, MpeoOpa3zoBaHus HHPOPMAIUHU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE IMHUCbMEHHBICE W YCTHBIE COOOIIEHWS Ha OCHOBE 2 — 3 HCTOYHUKOB
nHpopmanuyu (GU3NYECKOTO COAEpkKaHMs, B TOM YHCIE MyOJIMYHO JenaTh KpaTKUe COOOILIEHHUS O
pe3ynbpTaTax MPOEKTOB MM y4e€OHBIX HCCIAEAOBAaHWM, MPH 3TOM TPAMOTHO HCIOJIB30BaTh W3YUYCHHBIN
MMOHATUWHBIN anmapat Kypca (PU3uKH, COMTPOBOXKIATh BRICTYIUICHHE TIPE3EHTAIINEH

1.19

MpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAHUNM paclpelensiTh OO0s3aHHOCTH B Tpymne B
COOTBETCTBUHU C IOCTABJICHHBIMHM 3aJjauaMU, CJIECIUTh 3a BBIMOJHEHHEM IUIaHA JCHCTBHI, aJeKBaTHO
OIICHUBAaTh COOCTBEHHBIN BKJaJ B JEATENbHOCTb TPYIIbI, BbICTpAaUBaTh KOMMYHUKAaTHBHOE
B3aUMO/ICHCTBHUE, YUUTHIBAsI MHEHHE OKPYXKAIOIINX

8 KUIACC
Kox npoBepsiemoro IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl
pe3yJabTara OCHOBHOI'0 00111er0 00pa30BaHus
1.1 WCITOJIH30BATh MOHSATHUS
12 pas3nuyaTh SBJICHUS N0 ONMHUCAHMIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
' TaHHOE (hU3MUECKOe SBICHUE




1.3

pacro3HaBaTh MPOSBICHUE HW3YUEHHBIX (U3UUYECKUX SIBICHHNA B OKPYKAIOIIEM MHpE, B TOM YHUCIE
¢usnveckue SBICHHUS B MPHUPOJE, NMPH 3TOM IEPEBOJIUTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICISATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

OTIMCBHIBATh M3YYEHHBIC CBOMCTBA TeN W (PU3MUYECKHE SBJICHUS, UCHOIB3YS (DPU3MYECKHE BEIWYHMHBI, TPU
OTMCAHMUU MPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMBIX BEIMYMH, 0003HAUEHUS U €IUHULIBI
(u3MUeCKUX BEIMYUH, HAXOAUTH (OPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (DU3MUECKYIO BEIUYHHY C JPYTUMHU

BEJIMYMHAMM, CTPOUTH IpaQUKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOWMCTBA TeJ, (U3MUECKHE SIBJICHUS W TPOIECCHI, MUCTOIb3Yys U3YYCHHBIE 3aKOHBI, MPHU
9TOM JIaBaTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aMUCHIBATh €TI0 MATEMATHYECKOE BBIPAKEHNE

1.6

OOBICHATH CI)I/ISI/I‘—IGCKI/Ie mponecCol " CBOMCTBA TCJI, B TOM 4YHCJIICE U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTHUKO -
OPUCHTHUPOBAHHOT'O XapaKTEpa: BBIABIIATH NPUYUNHHO-CICACTBECHHBIC CBA3H, CTPOUTH o0psicHenue u3 1 — 2
JIOTUYECKHX IIaroB C IOMOIIBI0 1 — 2 N3YYeHHBIX CBOWCTBA (PM3NUYECKUX SBJIICHUM, (DU3MYECKUX 3aKOHA WITH
3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3a7auu B 2 — 3 IEeHCTBUS, UCTIOJb3Yys 3aKOHBI U (POPMYIIbI, CBsI3bIBatOIINE (pU3HUEcKre
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBMS 3a/ayl 3alHChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS pEeUIeHUs 3a/1a4M, BHIOMPATh 3aKOHBI U (POpPMYIIbI, HEOOXOAUMBIE Ui €€ pellleHus, TPOBOANUTh
pacuéThl U CpaBHUBATH MOJYUCHHOE 3HaYCHHE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU

1.8

pacCiio3HaBaTb HpO6J'IeMI>I, KOTOPBIE MOKXHO PCHIMTh IIPpHU IMOMOIIH (bI/ISI/I‘IeCKI/IX MCTOA0B, HCIIOJIB3Ys
OIIMCAHUEC HCCICAOBAaHUA, BBIACIIATL ITPOBCPACMOC IIPCAIIOJIOKCHUC, OLUCHUBATL IIPABHIIBHOCTL ITIOPAIKa
IMPOBCACHUA UCCIICIOBAHUA, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI IO HAOIIOACHNUIO (PU3NYECKUX SBICHUN MM (HU3NUECKUX CBOWUCTB Tesl: (OPMYJINPOBATH
poBepsieMbIe MPENOJ0KEHNUS, COOUPaTh YCTAaHOBKY U3 IPEIJIOKEHHOTO 000pYIOBaHMsI, OIMUCHIBATh XOJ
OMbITa U GOPMYIUPOBATH BHIBOJIBI

1.10

BBITIIOJIHATE IIPAMBIC HU3MCPCHUSA C HCIIOJIB30BAHHUECM aHAJIOTOBBIX HpI/I60p0B n JaT4YUuKOB (I)I/I3I/I‘IGCKI/IX
BCJIMYMH, CPABHUBATH PC3YJIbTATHL I/I3MepeHHI>'I C y‘IéTOM 3aJJaHHOM a0COJIFOTHOM TMOTpCIIHOCTHU




1.11

MPOBOJUTH HCCIEAOBAHUE 3aBUCHMOCTH OJHOW (PU3MYECKOW BEIUYHMHBI OT JPYrod C HCIHOJB30BAHUEM
IPSIMBIX H3MEPECHHI: TJIAHUPOBATh MCCIIEIOBAHNE, COOMPATh YCTAHOBKY ¥ BBIMIOHITH U3MEPEHUS, CIEHYs
MPEII0KEHHOMY TUIaHy, (PUKCUPOBATH PE3YAbTAThI MOTYYCHHON 3aBUCUMOCTH B BUJE TAOIHI] U TPAPUKOB,
JIeNaTh BBIBOBI [0 PE3YJIbTATaM HCCIEA0BAHUS

1.12

OpOBOANTE KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHMH: IUIAHUPOBATh H3MCPCHUA, CO6I/IpaTI)

OKCIICPUMCHTAJIBHYIO YCTAaHOBKY, CICOYs HpGI[HO)KeHHOﬁ HWHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BEJIMYUHEBI

1.13

coOIroAaTh MpaBuiia TEXHUKH 0€3011acCHOCTU U paboTe ¢ J1ab0opaTOpHBIM 000PYAOBaHUEM

1.14

XapaKTepU30BaTh MPUHIINIBI IEHCTBUS W3YUYEHHBIX NMPUOOPOB U TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha HUX
OTMCAHUSA, WCIOJNb3Yys 3HaHUS O CBOMCTBaX (U3WYECKUX SBJICHUH M HEoOXOoauMble (PHU3NUYECKHE

3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCThIC TCXHUYCCKUEC yCT’pOfICTBa 1 NU3MCPUTCIIbHBIC HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM
PUCYHKaM, COCTaBJIATh CXEMbI JICKTPHYCCKUX ueneﬁ C IMMOCJICA0BATCIIBHBIM U MMapalJICJIbHBIM COCINHCHUEM
OJICMCHTOB, pas3jindas YCIIOBHBIC 0003HAaYEHUS PTICMEHTOB OJICKTPHUYCCKUX nerei

1.16

MIPUBOUTH MTPUMEPHI (HAXOAUTh MH(GOPMAIMIO O TIPUMEPAX) MPAKTUUECKOTO MCIOJIL30BaHUS (PU3NIECKUX
3HAaHUW B TOBCEIHEBHOW >XM3HU Uil oOecrieueHuss O€30MacHOCTH TpU oOpameHnu ¢ mnpubopamu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHCHHUS 3I0OPOBbSI U COOJIOCHUS HOPM SKOJIOTHUYECKOTO MOBEJICHUS B
OKpYyIKarole cpeje

1.17

OCYILIECTBIISITh MOUCK MH(MOpMaUU (pU3NUECKOro coaepkanusi B ceTd VHTepHeT, Ha OCHOBE MMEIOUIUXCS
3HAHUM U MYTEM CPaBHEHMS JOMOJHUTENIbHBIX MCTOYHHMKOB BBIICIATH MH(POPMAINIO, KOTOpas SBISETCS
POTUBOPEUNBOM UK MOXKET OBITH HEJOCTOBEPHOI

1.18

HCIIOJIb30BAaTh IIPH BBIIOJHCHUU y‘le6HHX 3aJaHui HAayYHO-IIOMIYJIAPHYIO JIUTCPATYPYy (I)I/ISI/I‘IGCKOI"O
COJACPpKaHUs, CIIPAaBOYHLIC MaTCpHAJIbl, PECYPChl CCTU I/IHTepHeT; BIaACThb HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TCKCTa, HpeO6pa30BaHI/I$I I/IHCI)OpMaI_II/II/I W3 OJIHOM 3HAKOBOM CUCTEMBI B APYTYIrO

1.19

CO31aBaThb COOCTBEHHBIE IHChbMEHHBIE U KpaTKUC YCTHBIC COO6H_[6HI/I$I, 0606u1a;1 I/IH(I)OpMaI_II/II-O n3
HCCKOJIBKMX HCTOYHHUKOB (bI/I3I/I‘ICCKOF 0 COJCpIKaHUs, B TOM YHCIIC l'[y6J'II/I‘-IHO MPCACTABJIATL PC3YJIbTAThI




IIPOCKTHOM WJIM MCCIIEOBATEIbCKOM JEATEIBHOCTH, IIPU 3TOM TIPAaMOTHO HCIIOJIb30BaThb HW3yYEHHBIN

HNOHSITUMHBIN anmnapar Kypca (pU3uKu, COIIPOBOXKAaTh BBICTYIJICHUE MPE3EHTalUe

1.20

IIPY BBITIOJIHEHUH Y4EOHBIX POEKTOB U UCCIENOBAaHUN (PU3NYECKHUX MPOIIECCOB pacIIpeieNiaTh 00s13aHHOCTH
B IPyHNIIE B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJa4aMM, CIECAWTH 3a BBIIOJIHEHHEM IUIaHA JEHCTBUU U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OICHUBAThb COOCTBEHHBIN BKJaJa B JESATENHOCTb I'PYMIbI, BbICTpaUBaTh

KOMMYHHKATHBHOC BSaHMOI[CﬁCTBHG, MMPOSABJIAA TOTOBHOCTE pa3pCliaTh KOH(l)J'II/IKTI:I

9 KJIACC
Kox npoBepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30oBaTe/ibHOI MPOrpaMMbl
pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 WCIO0JIb30BATh N3YUYEHHBIC MOHATHUS
12 pa3nyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIHUX
' JaHHOE (PU3MYECKOE SIBJICHUE
pacrno3HaBaTh MPOSBICHHE H3YUYEHHBIX (PU3MUECKHUX SBICEHUH B OKpPYKAIOLIEM MHpE, B TOM 4YHCIE
1.3 (usnueckue ABJIEHUS B MPUPOJE, MPU ITOM MEPEBOJUTH MPAKTHUECKYIO 33a/auy B y4eOHYIO, BBIACIATH
CYIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3NUECKUX SBICHUI
OTIHMCHIBATh M3YYEHHBbIE CBOMCTBA TeN M (DU3UYECKUE SBICHUS, UCIOIb3yd (PU3NYECKUE BEIHUYUHBI, IPU
14 OTHMCAHUU TPABWILHO TPAKTOBaTh (PU3UYECKHII CMBICT HCIOJB3YEMbIX BEJIMYUH, O0O3HAUCHUS U
' €IMHULIBI (PU3NYECKUX BETUYHH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLIUE JTAaHHYIO (PU3UYECKYIO BETUUYHHY C
JIPYTUMHU BETUYMHAMU, CTPOUTH IPAPUKU H3yYCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUIHH
15 XapaKTepU30BaTh CBONCTBA Tel, (PU3NYECKHE SBICHHS U MPOLIECCHI, HCIOIb3Ysl U3yYeHHbIC 3aKOHBI, IPH
' 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIHCHIBATH €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE




1.6

OOBSICHATH (PU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YMCJIE M B KOHTEKCTE CUTYallMid MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2 —
3 JOTMYECKUX IIaroB ¢ TOMOIIBIO 2 — 3 U3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, PU3MUECKUX 3aKOHA

NJIM 3aKOHOMCPHOCTHU

1.7

pemath pacu€rHble 3a7ayu (Omuparolivecss Ha cucTeMy M3 2 — 3 ypaBHEHHM), MCHOJb3ys 3aKOHBI U
(dhopmynbl, cBs3bIBatoIMe (pU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3a/laud 3alKChIBAaTh
KpaTKO€ YCJIOBHE, BBIABIIATH HEAOCTAIOUIUE WM U30bITOYHBIE JaHHBIE, BHIOUPATh 3aKOHBI U (OPMYIIHI,
HE0OXO0IMMBIE JUIsl pEIIeHUs], TPOBOAUTH PACUEThl U OLICHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAYCHUS

(hbM3UYIECKON BETUIMHBI

1.8

pacmno3HaBaTh TPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh TPU TOMOIIM (PU3HMUECKUX METOJOB, HCIIOJIb3Ys
OTIMCAaHUE WCCIICJIOBAHUS, BBIJEISATH MPOBEPSEMOE MPENOI0KEHUE, OIIEHUBATh MPABHIILHOCTh TOPSIKA
MIPOBENICHUSI UCCIIEIOBAHNS, JIENIaTh BBIBOIbI, HHTEPIPETUPOBATH PE3YIIbTAThl HAOIIOICHUI 1 OTIHITOB

1.9

MPOBOJIUTH OMBITHI O HAOMIOACHUIO (U3MUYECKUX SBICHUH WM (U3HYECKHX CBOWCTB TeIl:
CaMOCTOSITEIHHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO HabOpa 000pyAOBaHUs, ONTUCHIBATL X0 OTIBITA U
€ro pe3yabTaThl, (GOPMYITHPOBATH BBIBOIBI

1.10

IIPOBOJIUTH MPH HEOOXOAUMOCTH CEPHUIO NPSMBIX U3MEPEHUI, OTIPENIEIIss CpelHee 3HAUCHHE U3MEPSIeMO
BeMYUHBI ((POKYCHOE paccTosiHue coOuparoliel JIMH3bI), 000CHOBBIBATh BBHIOOpP CHOCO0A HM3MEPECHHS
(m3mepuTensHOTO TIPHbOPa)

1.11

IMPOBOAXUTH UCCIICAOBAHUC 3aBHCUMOCTEH (1)I/I3I/IIIGCKI/IX BCIIMYHH C UCIIOJIb30BAHHUECM IIPAMbBIX HSMepeHHﬁZ
IIaHUPOBATb HCCIICAOBAHUC, CaAMOCTOATCIBHO CO6I/IpaTB YCTAaHOBKY, q)HKCHpOBaTB PE3YyIbTAaThl
HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘16CKI/IX BCINYHMH B BHUJIC Ta6J'II/II_[I/I Fpaq)I/IKOB, JC€JIaTb BBIBOJBI IIO
pe3yiibTaTaM HCCICIOBAaHUA

1.12

IMPOBOANUTL KOCBCHHBIC HN3MCPCHUA q)HSH‘leCKI/IX BCJIIMYHH: IUJIAHUPOBATH H3MCPCHUS, CO6I/IpaTI:>
OKCHICPUMCHTAJIbHYIO YCTAHOBKY U BLBIIIOJHATL HW3MCPCHUSA, CIICAYA npennomeHHoﬁ HHCTPYKIIUH,
BBIUUCIIATE 3HAYCHUC BCIWYHMHBI W AHAJIMU3UPOBATH IIOJYUYCHHBIC PCE3YIbTATBI C y‘IéTOM 3aJJaHHOH




MIOIPEIIHOCTH U3MEPEHUN

1.13

coOIOIaTh MpaBwiia TEXHUKK 0E30MAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYJOBAHUEM

1.14

pa3nuYaTh OCHOBHBIC MPU3HAKH M3YyYCHHBIX (PU3MYCCKUX MOJENCH: MaTepuaibHas TOYKa, aOCOJIOTHO
TBEPAOE TEJO, TOUYEYHBIA UCTOYHUK CBETA, JIyd, TOHKAs JMH3Q, IUIAHETApHAsA MOJEIb aTOMa, HYKJIOHHAs

MOJECJIb ATOMHOI'O A1pa

1.15

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUSI U3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX YCTPOMCTB € ONOpOW Ha
UX OIKCAHUs, MCIOJb3ysd 3HAHMSI O CBOMCTBAX (U3WYECKUX SBJIICHUH W HEOOXOoAMMble (U3NYECKUE

3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMblI U CXEMATUYHBIC PUCYHKHU HM3YUYCHHBIX TCXHUYCCKHX YCTPOﬁCTB, HN3MCPUTCIIBHBIX
MpUOOPOB U TEXHOJIOTUYECKHX MPOILIECCOB MPU PEHICHUU Y4eOHO-NPAKTUYECKUX 3a/lady, ONTHYECKHE
CXEMBI JUTsl IOCTPOEHUS N300paKEHHUI B TNIOCKOM 3€pKajie U COOMpAroIen TUH3E

1.17

MPUBOJUTE TPUMEPHl  (HAXOIUTh HH(DOPMAIMIO O TMpUMEpax) MPAKTHYESCKOTO HCIOJIb30BaHUS
(M3UYeCKUX 3HAHWUW B TIOBCETHEBHON >XM3HU I oOecrieueHuss O€30MacHOCTH TPH OOpalleHuu C
npuOOpaMM W TEXHUYECKHMMH yCTPOMCTBAMH, COXPAHEHHUS 370POBbsi W  COONIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHHUS B OKPYXKAIOIIEH cpeie

1.18

OCYILIECTBIISITh MOUCK HH(pOpManuu (GU3NYECKOTO cojep:kaHus B ceTh HHTepHEeT, caMOCTOSATEIbHO
dbopMynupys TOHCKOBBIA 3ampoc, HAaXOOUTh IyTH ONPEACNCHUsI JIOCTOBEPHOCTH IOJYYCHHOMN
uH(GOpPMAaIMK HA OCHOBE UMEIOIIUXCS 3HAHUM U JOTOJHUTENIbHBIX HCTOYHIUKOB

1.19

UCIOJIb30BaTh MPH BBHIMOJIHEHUU YUEOHBIX 3aJaHUNl HAYYHO-TIOMYJSPHYIO JTUTEpaTypy (U3NUYECKOTO
COJIepKaHus, CIIPaBOYHBIE MaTepUaIbl, pecypchl ceTu MHTepHeT; BiaaeTh npuéMaMu KOHCIEKTUPOBAHUS
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIIHN U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIC IMMCHMEHHBIC U YCTHBIC COO6H_[6HI/I$I Ha OCHOBC I/IH(i)OpMaI_II/II/I N3 HCCKOJBbKHUX
HNCTOYHHUKOB (1)1/13I/II-ICCKOFO COACPIKAHUA, HY6J'II/I‘1HO MMPEACTABJIATL PE3YyJIbTATHI HpOCKTHOﬁ nin
HCCIeI0BaTEIbCKOM ACATCIIBHOCTU, HpPHU STOM TIPAMOTHO HUCIOJIB30BATh H3y‘leHHHI>i MOHATHHHBIN
afrapar Hn3y4acMoro paszaciia (I)I/I3I/II(I/I U COIIPOBOXKIAATH BBICTYIIJICHHUC Hpe3eHTaI.[HeI>i C y‘léTOM




0COOEHHOCTEH ayJUTOPUH CBEPCTHUKOB

1.21

IpU BBHIMOJHEHUH Y4YEOHBIX TPOEKTOB M HCCIEIOBAHUN (HU3MUECKUX MPOIECCOB paCIPENeIiTh
0053aHHOCTH B IpyIIE B COOTBETCTBUU C IOCTABICHHBIMH 33/1a4aMH, CJIEAUThH 33 BHIIOJHEHUEM ILJIaHa
JEWCTBUI M KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIJIAJ B JEATEILHOCTD TPYIIIHI,

BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, IPOSBIISAS TOTOBHOCTh pPa3peliaTh KOH(INKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIIACC
Kon Kon
IIpoBepsiemble 3J1IeMeHTBI COAEPKAHUS
pasiena 3JieMeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MUPA
11 ®usnka — Hayka o npupoje. SBineHus npuponsl. Ousmyeckne SBICHUSA: MEXaHUYECKHUE,
' TEIJIOBBIC, DJICKTPUIECKHE, MATHUTHBIC, CBETOBHIC, 3BYKOBHIS
12 Odusnueckue BeaUUHHBL. M3Mmepenne Qusnueckux BeauduH. DuU3WUECKHe MPUOOPHI.
' [TorpemHocTs U3MepeHuil. MexxayHapoHas cucTeMma eQuHuIL
EctecTBeHHOHAy4YHBIE METOJ TMO3HAHUS: HAOIOJEHHE, IOCTAaHOBKAa HAYYHOIO BOIIPOCa,
1.3 BBIJIBIDKCHHUE THIOTE3, SKCIEPUMEHT IO TPOBEPKE THUIOTE3, OOBSCHEHHWE HAOIII01aeMOro
1 SIBJICHUS
1.4 Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH
[IpakTueckue pabOTHI:
#H##Par###lI3MepeHne pacCTOSTHUM.
15 ###Par###13mepenne o0bEMa KUIKOCTH U TBEPIOTO TeA.
' H#H#H#Par###Onpenenenne pa3sMepoB MaJlbIX TeJl.
###Par###I3Mepenue TemriepaTypbl MpU MOMOIIM KUAKOCTHOTO TEPMOMETpAa M JaT4yHKa
TEMIIepaTyphl
2 [TEPBOHAYAJIbHBIE CBEJIEHUA O CTPOEHMU BEILLIECTBA




H#H#Par#H##CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl. ONbIThI, 10Ka3bIBAIOLINE

21 JIMCKPETHOE CTPOEHHE BELIECTBA
29 HiHtPar#HH# ]|Brkenne yactull BemecTBa. CBsA3b CKOPOCTHU ABMXKEHUS YACTHIL C TEMIIEPATypOil.
' BpoyHoBCKoe nBkenue, 1uddysus
2.3 B3aumonelicTBue yacTuI BelecTBa: NPUTSHKEHUE U OTTAJIKUBAHUE
Hi#HtPar#H#H# ArperaTHble COCTOSIHUSL BEIECTBA: CTPOCHHE Ta30B, >KUJAKOCTEH M TBEPIBIX
2.4 (kpucTamuinueckux) Tesl. B3auMocBs3b MEXIy CBONCTBAMH BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTrueckue pabOTHI:
26 ###Par###OneHka quameTpa aToMa METOJ0M PSZIOB (C UCTIOIB30BaHUEM (GoToTrpaduif).
' HH#HPar###OnbITHI IO HAOIOACHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.
HH#HPar###OnbITEI IO 00HAPY)KCHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKEHUS
JIBWDKEHUE U B3AMOJIEVICTBUE TEJI
3.1 Mexanunueckoe BHKeHue. PaBHOMepHOE 1 HEPaBHOMEPHOE JIBHYKEHUE
3.9 #H##Par###CkopocTb. CpellHsIsl CKOPOCTh MPHU HEPABHOMEPHOM JBMAKEHHUH. Pacuér nmytu u
' BPEMEHH JIBUKEHUS
33 SIBnenue nHepuy. 3aKoH UHepIUK. B3aumMoeiicTBue Ten Kak MPUYMHA U3MEHEHUS CKOPOCTH
' JBUKEHHS Tel. Macca Kak Mepa MHePTHOCTH TeJa
3.4 #H##Par### lnotHoCTh BemiecTBa. CBSI3b IUIOTHOCTH € KOJIMYECTBOM MOJIEKYNI B E€AMHUIIE
' 00BEMa BelecTBa
3.5 Cuna xak XxapakTepHCTHUKa B3aUMOACUCTBUS TEI
3.6 Cuna ynpyroctu ¥ 3akoH ['yka. Mi3mepenue cuiibl ¢ TOMOIIBbIO JUHAMOMETPA
3.7 #i#HPar####IBnenne TaroreHus u cwia TsokecTH. Cuila TSDKECTH Ha JApYrux IulaHeTax. Bec




tenra. HeBecomocTn

3.8 Cuna tpenusi. TpeHue CKOJIbKEHUS U TPEHHE MOKos. TpeHne B MpUpoJIe U TEXHHUKE

3.9 HiPar#H###Crio)xeHne cuil, HalpaBJIEHHBIX 110 OJIHOM npsiMoii. PaBHOAEHCTBYOIIAs CHIT
[IpakTuyeckne paboOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIDKEHHs (IIapuKa B OJKUAKOCTH, MOJEIN
AIEKTPUYECKOTO aBTOMOOWISI M Tak fanee). OmpeneneHue CpelHeld CKOPOCTH CKOJbKEHUS

3.10 Opycka WIM IIapHKa MO HAKJIOHHOW miockoctu. OmnpeneneHue MIOTHOCTH TBEPJOrO Teja.
OneIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsDKeHMs (IedopManuu) NpPYKUHBI OT
MPHUIIOKEHHOM CHITBI. OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHSI CKOJIBKEHHUS OT
Beca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

311 Ousnveckue SBICHUS B IPUPO/IC: TIPUMEPHI JBIKCHUS C PA3IMYHBIMUA CKOPOCTSIMH B KHBOHW U

' HEKUBOH IIPUPOJIE, ACHCTBUE CUIIbI TPEHHS B IPUPOJE U TEXHUKE
3.12 TexHudeckne ycTpoiucTBa: TMHAMOMET, TTOIIITHITHIUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEI 1 TA30B

4.1 Hasnenue TBEpaOTO Tena. CnocoObl yMEHBIICHHS U YBETUUCHHUSI TaBJICHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTD JaBJICHUA ra3a OT 00bEMa, TEMIEPATYPhI
43 [lepenaua paBneHus TBEPABIMU TellaMH, KHUAKOCTAMU M ra3amu. 3akoH [lackans.
' [THeBMaTHYECKHE MAIIMHBI
44 3aBUCHUMOCTh  JaBJICHUA OSKUIKOCTH OT TIyOuMHBL. ['mapocTatmyeckuii  mapajoxc.
' CooOmaromuecs cocyapl. I uapaBnnyeckiue MexaHU3MbI
Atmocdepa 3emun u armocdepHoe naBieHue. [IpuUUMHBI CyIIECTBOBaHMS BO3AYLIHOMN
4.5 o6onouku 3emin. OnbIT Toppuuenan. 3aBUCUMOCTh aTMOC(EPHOTo AaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpsI
4.6 W3mepenne armocdepHoro gasiaeHus. Ipubops! 11 namMepeHus: atMocepHOro AaBaeHUs




4.7

JleiicTBUE KUAKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromas (apxumenoBa)
cuia. 3akoH Apxumesna

4.8

[InaBanue ten. BoznyxoniaBaHue

4.9

[IpakTuyeckne paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIe OT 00bEMa MOTpyKEHHON B KUIKOCTb YaCTH
tena. OmnpeneneHue BBITAIKUBAIOIIEH CHIIbI, ACHCTBYIOIIEW Ha TeNo, MOTPYXKEHHOE B
KUIAKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHIIBI, JECHCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT Macchl Tena. OnbIThl, JEMOHCTPUPYIOLIME 3aBHCHUMOCThH BBITAJIKUBAIOLIEH
CHWJIBI, IECTBYIOIIEH Ha TEJO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOM B HKUAKOCTh YaCTH Tea
U OT INIOTHOCTH XUAKOCTH. KOHCTpyHpoBaHHME apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKUA U
OTIpEeNIeNICHNE €€ TPY30TI0IbEMHOCTH

4.10

dwusnyeckue SIBICHUS B MPUPOJEC: BIHUSIHUE aTMOC(HEPHOTO NABJICHUS HA JKUBOM OpPraHU3M,
TJIaBaHUE PBIO

411

TexHudeckre  yCTPOMCTBA:  COOOIMAIOIIMECS  COCYABl, YCTPOWCTBO  BOJIOTPOBO/IA,
TUAPABINYECKU MTpecc, MaHOMETpP, OapoMeTp, BEICOTOMED, OPIIHEBOI HACOC, APEOMETP

PAGOTA, MOITHOCTD, DHEPT' U

5.1 Mexanuveckast pabora

5.2 MexaHnuyeckasi MOIIHOCTb

5.3 [IpocThie MEXaHU3MBI: phIUar, 0JIOK, HAKIOHHAs TOCKOCTh. [IpaBuiio paBHOBeCHS pblyara

5.4 [IpumeHeHue npaBuia paBHOBECHS phluara K OJIOKy

55 «3onoToe mpaBmwiIoy» MexaHuku. KoaduimeHt nonesHoro neicTBus MmexanusmoB. [Ipocteie
' MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [loTreHumanbHas SHEPTUU TeJa, NOIHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




5.8 [TonHas MexaHuyeckas JHEpIrysl. 3aKOH U3MEHEHUS U COXPaHEHMsI MEXaHUYECKON SHEPTUU
[IpakTuyeckne paboOTHI:
5.9 #H#HPar###Onpenenene padOThl CHJIBI TPEHHS TNPU PABHOMEPHOM JIBIDKCHHH Teja IO
' FOPU30HTAIBHOW TOBEpXHOCTU. MccienoBaHue yCIOBHI paBHOBecus pbluara. M3mepenue
KII/l HaknOHHOM MIOCKOCTH. M3ydeHne 3aKkoHa COXpAaHEHUSI MEXaHUYECKOM SHEPrUun
5.10 ®u3ndecKue SBICHUS B IPUPOJIE: PbIYArd B TEJIC YEJIOBEKA
511 Texnuueckue ycTpoilcTBa: pblyar, MOABM)KHBI W HENOABWKHBIM OJIOKM, HaKJIOHHAs
' IJIOCKOCTh, POCTHIE MEXaHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsieMblIe 3JIEMEHTBI COAEPKAHUS
paszjena 3JIeMeHTa
TEIIIOBBIE ABJIEHWA
OcHOBHBIE NOJIOKEHUS MOJIEKYISPHO-KMHETUYECKOM TEOpUU CTPOEHHUs BeniecTBa. Macca n
6.1 pa3Mepsl MOJIEKYIL. OnpITsl, IO ATBEPIK JAIOLIHE OCHOBHBIE II0JIOKECHHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6 6.2 Mojenu TBEPAOro, KUIAKOIO M ra3000pa3HOro COCTOSHUM BemecTBa. Kpucramnnueckue u
aMmopdHBIC TeIa
6.3 OObsicHEeHHE CBOMCTB Ta30B, KHJIKOCTEH M TBEPIABIX Tl Ha OCHOBE I0JIOKEHHI
MOJIEKYJIIPHOKMHETUYECKON TEOPUU
6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS




6.5

TennoBoe paclIMpeHNE U CKaTUe

6.6 Temnepatypa. CBsi3b TEeMIEPaTypbl CO CKOPOCTHIO TEIIJIOBOTO JABUKEHHUS YaCTHI]
6.7 Buyrtpennsis sHeprusi. CrnocoObl HM3MEHEHUsS BHYTPEHHEH OHHEpPruM: Teruionepeaada u
' coBepIeHne padoThI
6.8 Bup! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE
6.9 KoandecTBo TemnoTel. Y AenbHAS TEIIOEMKOCTE BEIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TETNIOBOTO OanaHca
6.11 [InaBneHne u oTBEpACBaHUE KPUCTAUIMUECKUX BEIIECTB. Y A€TbHAS TEIUIOTA TUTABJICHHS
6.12 [TapooOpazoBanne wu  koHaeHcanusa. Vcmapenwe. Kumenue. VYaenbHas  Temora
' napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KATICHUsI OT aTMOC(HEPHOTO TaBJICHHS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIIUBA. Y IeIbHAs TEIMJI0Ta CTOPAHUS
6.15 [Ipunnumer  pabotel TermmoBbix auratenei KIIJ[ TermoBoro nBurarens. TeroBsie
' JBUTATEIH | 3aIIUTa OKPYKAIOIICH CPeIbI
6.16 3aK0oH COXpaHEHUs U MPEBPAIICHHs SHEPTHH B TEIUIOBBIX MPOIIeccax
[IpakTrueckue paboOTHI:
H#HPar#H##OnbITEl IO 0OHAPYKEHUIO ACUCTBUS CHIJT MOJICKYIISIPHOTO MIPUTSHKEHUSL.
#HH#APar###OnbIThl 0 BEIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM UJU caxapa.
6.17 #HH#HPar###OnbIThl 10 HAOIIOJCHUIO TEILUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX

TeJl.
#H#HPar###Onpeienienne TaBieHUs Bo3/lyXa B OaJuIOHe IIpUIa.

H#HPar#H##ONBITHI, TEMOHCTPUPYIOIINE 3aBHCUMOCTH JIaBJICHHS BO3IyXa OT ero o0néma u




HarpeBaHMs WIN OXJIAXKICHHS.
#iHtPar#Ht#IpoBepka TUNOTE3bl JIMHEWHOW 3aBUCHMOCTH JITUHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIIEPATYypPHI.

#i#Par#H##Habnonenue  U3MEHEHUsT BHYTPEHHEM OHEpruud Teiaa B pe3yibTare
TETUTOTIepeIadur U paOdOThl BHEITHUX CHIL.

#i#tPar#H##lccnenoBanue sSBIEHUS TEINIOOOMEHA MpPU CMEUIMBAHUM XOJIOAHOM U Topsiuei
BOJIBI.

H#Par#H##OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpH TEIIooOMEHe ¢
HarpeThIM METATHYECKUM [IAJTHHPOM.

###Par###Onpenenenne yaelbHOW TETNIOEMKOCTH BEIECTBA.

###Par###lccnenoBanue mporecca UCIIapeHust.

#H##Par###OnpenesieHre OTHOCUTEILHON BJIa)KHOCTH BO3/yXa.

#H##Par###OnpenenieHne yIeabHOW TENIOTHI MIJIABJICHUS JIbJa.

duzndeckue SIBIICHHUSI B npupoac: MOBEPXHOCTHOC HATSKCHUC U KallUWJUIAPHBIC SABJICHUS B

6.18 npupojie, KpUCTAIbl B mpupoie, uzinydeHue ColHIa, 3aMep3aHue BOJAOEMOB, MOPCKHUE
Opu3bl; 0Opa3zoBaHUE POCHI, TYMaHa, HHEsl, CHETa.
Texnuyeckre  ycTpOWCTBA:  KaMWULSIPbl, TMPUMEPHl  HCIOJb30BAaHUS  KPUCTAILIOB,
6.19 KUJKOCTHBIM TEpPMOMETp, HATUYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB,

TUTPOMETPLI, IICUXPOMETP, ITapOBasd Typ6I/IHa, ABUT'aTCJ]Ib BHYTPCHHETO CrOPaHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHMSA

7.1

9J'IeKTpI/ISaI_[I/I$I TCII. HBa poaa SJICKTPHUUICCKUX 3apsA10B

7.2

Bzaumoneiicteue 3apSKCHHBIX  TCII. 3akoH Ky'J'IOHa (SaBI/ICI/IMOCTL CHIIBI B3aMMOICHCTBHS

3aPsKCHHBIX TCJI OT BEJIMYUHBI 3apsA10B U PACCTOAHUA MCKIY TeJ'IaMI/I)




Onexrpuueckoe noiie. HanpsxéHHocTs anekrpuueckoro noss. [lpuHumn cynepros3uuuu

73 NEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE)

24 Hocurenu »siekTpuueckux 3apsnoB. DJIEMEHTApHBIM siekTpuyeckuid 3apsia. CrtpoeHue
' atoma. [IpoBOAHMKY U JUAIIEKTPUKU

7.5 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

76 DONEeKTpUYeCKUi TOK. YCIOBHUS CYyLIECTBOBAHHUS AJIEKTpUYECKOro Toka. McTouHuku
' MTOCTOSIHHOTO TOKa

27 JIefcTBHS 3IEKTPUYECKOro TOKa (TEIIOBOE, XUMUUECKOE, MarHUTHOE). DJIEKTPUUECKUN TOK
' B JKUJKOCTSX M razax

7.8 Onekrpuyeckas nenb. Cuia Toka. DNeKTPUIECKOE HANPSKEHHE

7.9 ConpoTuBieHUE NPOBOJHUKA. Y ACIIBHOE COIPOTUBIIEHNE BEILIECTBA

7.10 3akon OMa 1 ygacTka 1enu

7.11 [TocnenoBarenbHOE W ApAIIETHHOE COSAMHEHUE MIPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH AJIEKTpUUYECKOTo ToKa. 3akoH JIkoynsa — Jlenna

213 DneKTpuyuecKkue Lenu U TNOoTpeduTenu siekTpuyeckoil sHeprun B ObiTy. Kopotkoe
' 3aMbIKaHUE

7.14 [TocrosiHHbIe MarHuTHl. B3aumMoaelicTBUE NOCTOSIHHBIX MATHUTOB

7.15 MarnuTHoe noJjie. MaruutHoe nosie 3eMJIM U €ro 3HaueHHe 7S AKU3HU Ha 3emiie

216 OnbiT OpcTena. MarHuTHoe MoJie IEKTPUUECKoro Toka. [Ipumenenne 351eKTpoMarHuToB B
' TEXHUKE

217 JlelficTBrE MarHUTHOTO TOJIsSI HA TPOBOJAHMK C TOKOM. DJIEKTPOABUIATEb IIOCTOSIHHOTO TOKA.

Hcnonp3oBanue BHCKTpOHBHFaTCHeﬁ B TCXHUYCCKUX YCTpOﬁCTBaX " Ha TPAHCIIOPTC




7.18

Oneitel ®apanes. fABnenHue snekTpoMarHuTHOM MHAYKLuU. [IpaBuio Jlenuna

7.19

OnexrporeHepatop. CrnocoObl MOMYYEHUsT DICKTPUYECKON SHEPTrUu. DIEKTPOCTAHIIMH Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHECPIruun

7.20

[IpakTuyeckne paboOTHI:

OmnBITH IO HAOTIOICHHUIO YIEKTPU3AIMH TEJT WHAYKIIHEH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue neiicTBUS IEKTPUIECKOTO IO HA IPOBOAHUKH U TUDJIEKTPUKH.

COopxka u mpoBepka pabOThI AMEKTPUIECKOH MU MOCTOSHHOTO TOKA.

W3mepeHune u perynmupoBaHne CHIIBI TOKA.

W3mepeHne u peryinupoBaHnie HAPSHKEHUSI.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOpP, OT COMPOTHBICHUS
pe3uCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.

OnBITHL, TIEMOHCTPHPYIOIIHE 3aBUCHMOCTD JIEKTPHUECKOTO CONPOTHBIICHHS MPOBOJIHUKA OT
€r0 JUTHHBI, TUTOTIAIX TIOTIEPEYHOTO CEYCHHUSI U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSDKEHUH TPU TMOCIENIOBATEIFHOM COCTUHEHUU JBYX
pesuctopoB. I[lpoBepka mpaBwia it CWIBI TOKa MPH TApALICIBHOM COCIAWHEHHUH
pesuctopoB. OrmpenernieHue pabOThl 3JICKTPUYECKOTO TOKA, HWAYIIETO Yepe3 pe3UCTOop.
OmnpenesneHre MOIITHOCTH AJIEKTPUYECKOTO TOKA, BBIICISIEMON Ha pesuctope. MccienoBanue
3aBHCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT HaNpsDKeHUs Ha Heil. OnpeneneHue
KII[ narpeBarens. McciienoBaHue MarHUTHOTO B3aMMOJICWUCTBHUSI TIOCTOSIHHBIX MarHUTOB.
W3yueHre MarHUTHOTO TIOJISI IOCTOSTHHBIX MarHUTOB NMPHU MX OOBEIMHCHHU U Pa3J/ICIICHUU.
HccnenoBanue JeHCTBHS AJIEKTPHUYECKOTO TOKA HAa MArHUTHYK CTpesiky. OTbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJCUCTBUS KaTYIIKA C TOKOM U MarHuTa OT
CWJIBI TOKa M HampaBlieHUS TOKa B Karyimke. M3yueHue NeiCTBUS MAarHUTHOTO TOJS Ha

ITPOBOAHUK C TOKOM. KOHCprTIpOBaHI/Ie " U3Yy4YCHUC pa6OTI>I QJICKTPOABUT'ATCIIA. I/I3MepeHHe




KIIZI osnekrpoaBuraTenbHOW  yCTaHOBKH. OMNBITBI 1O  HMCCIEIOBAHUIO  SIBJICHUS
3JIEKTPOMArHUTHOM MHAYKIMU: MCCICAOBAHUE W3MEHEHUN 3HAYEHUsS W HAlpaBJICHUA

WHIYKIIMOHHOTO TOKa

dusnyueckue SBICHUS B MPHUPOJE: AIIEKTPUUYECKHE SBICHHS B atMocdepe, dIEKTPUYECTBO

7.21 YKUBBIX OPTaHU3MOB, MarHUTHOE TI0JI€ 3eMJIH, Apeii( MOJIOCOB, PO MATHUTHOTO TIOJISI JIS
JKU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE
TexHuueckre YCTpPOMCTBA: DJIEKTPOCKOI, aMIepMETp, BOJBTMETP, pEeoCTaT, CUYETUHUK
2 99 ANEKTPUYECKOM SHEPTUH, AIEKTPOOCBETUTEIHHBIC pUOOPHI, HarpeBaTeJIbHbIC
' AMEKTPOPUOOPHl  (IpPUMEpHI),  DIEKTPUUYECKUE  MPEJOXPAHUTENH,  DJIEKTPOMArHuT,
AJIEKTPOJIBUTATEINh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
[TpoBepsieMbie 31€MEHTHI COACPKAHUS
pasznena JJIEMEHTa
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHIKEHUS
8 8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE IBIKEHUE
8.4 ###Par###HepaBHOMepHOE TIpsMOJIMHEIHOE aBHKeHHe. CpelHsisi U MTHOBEHHAas CKOPOCTh
' TeJa IpU HEPABHOMEPHOM JIBHXKECHUHU
8.5 VYckopenue. PaBHOyCKOpEeHHOE MPSAMOIUHEHHOE IBUKEHUE




8.6

#H##Par###CBoOO 1HOE nanenue. OnwiTel [ anunes

#iHtPar#Ht#PaBHOMepHOE JNBIDKEHHE 10 OKpyKHOCTH. Ilepwon W wactora oOparieHwHs.

8.7 JIuneitnas u yriioBast ckopoctu. LIeHTpoCcTpeMUTENBHOE YCKOPEHNE

8.8 [lepsrlii 3axkon HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuit 3akon HeloToHa

8.11 HH#APar###] [puHIMIT CYTIEPIIO3UITUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 H#H#HPar#H###Cunia TpeHus: cujla TPEHHsI CKOJIBKEHUS, CHUjla TPEeHUs TOKOs, JAPYrHe BUIbI
' TpeHHs

8.14 #HH##Par###Cuna TSODKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHUE CBOOOTHOTO TaICHUS

8.15 JBmxenue mianetr Bokpyr Cousnna. Ilepas kocmuyeckas ckopocTtb. HeBecomocTh u
' HeperpysKu

8.16 PaBHOBecue MaTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TEJIO

8.17 #H##Par###PaBHOBecue TBEPAOro Teja C 3aKPEIIEHHOW OChIO BpailleHus. MOMEHT CHJIBI.
' LleHTp TsKECTH

8.18 Nmnynbe Tena. U3menenne umiynbea. UMIyase cuibl

8.19 3aKOH COXpaHEHHs UMITyJIbCa

8.20 HHHPar###PeakTUBHOE IBIKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

8.22 Pabora cun TshkecTu, ynpyroctu, TpeHusi. CBsizb 3HEPruu 1 paboThI

8.23 [ToTennmansHas 3HEpPrUs TeJa, MOJAHATOTO HaJl TOBEPXHOCTHIO 3eMIn

8.24 IloTeHManpHas SHEPIUs CKATON NPYKUHBI




8.25

H#i#ParfH#Kunernueckas sHeprusi. TeopeMa 0 KHHETUYECKOW SHEPTUU

8.26

HiHPar#HH#3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPruu

8.27

[IpakTuyeckne pabOTHI:

Omnpenenenre cpeHel CKOPOCTH CKOJIbKEHUsI OpYyCKa WM JIBUYKEHUS IIapUKa 110 HAKIIOHHON
mockoctu. Onpenenenne ycKOpeHus Tena Mpu paBHOYCKOPEHHOM JBMKEHUU 110 HAKIOHHOM
IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IIYTHM OT BpPEMEHU IpPH PaBHOYCKOPEHHOM JBMKEHHH 0e3
HA4aJIbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciy Mpu PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauajibHOW CKOPOCTH IyTH
OTHOCATCSL KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIHWE IPOMEXYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHMSI CKOJIBXKEHUSI OT CHMJIbI HOPMaJbHOTO JIaBJICHUS.
Omnpenenenue KodpGHUIMEHTa TPEHUs CKOJbXeHus. OnpeneneHue XKECTKOCTH MPYKHUHBI.
Omnpenenenne pabOTHI CUIIBI TPEHUS MIPU PABHOMEPHOM JABIKEHHM TeJla M0 TOPU30HTAIBHON
noBepxHocTu. OmpeneneHue pabOTbl  CHIIBI  YOPYrocTH MpU  HOgbEME TIpy3a ¢
MICIIOJIb30BAHUEM HEIOJIBHXKHOT'O U TIOJIBHXKHOTO OJIOKOB

8.28

dusznyeckue sBJICHUA B npupoac: IMNpUIMBbBI W OTJIHBBI, ABHXKCHHUC IIJIAHET ConHeuHoM
CUCTEMBI, PCAKTUBHOC IBUXKCHHUEC JKUBBIX OPIraHU3MOB

8.29

Texanueckue YCTPOﬁCTBai CIIMAOMETP, MATUMUKH IIOJIOKCHHSA, PACCTOAHUA M YCKOPCHUA,
PaKEThI

MEXAHUYECKUNE KOJIEBAHWA 11 BOJIHBI

9.1

KonebarensHoe JABHKCHUC. OCHOBHEIE XapPaKTCPHUCTUKHU KOJIEOaHHIA: nepuona, 4acrtora,
AMILIUTYya

9.2

MareMaTHueckuil U NPYXKUHHBIH MasTHUKHU. [IpeBpaleHue sHepruM mnpu KoyiebaTeJIbHOM
JIBYDKEHU U




9.3

3aryxaromue kKosebanusi. BeinyxieHubie konebanus. Pesonanc

Mexanndeckre BoaHBL CBOMCTBA MEXaHMYCCKUX BOJIH. HpO[[OJH)HI)IC H MOIICPCUHLIC BOJIHBI.

9.4 JUliHa BOJHBI U CKOpPOCTb €€ pacupocTpaHeHus. MexaHuueckue BOJIHBI B TBEPAOM TeJe,
CEHCMUYECKHE BOJIHBI

9.5 3Byk. ['poMKkoCTh 1 BbIcOTa 3BYKa. OTpaxxeHHne 3ByKa

9.6 WudpasByk u ynpTpa3sByk
[IpakTueckue pabOTHI:
Onpenenenre 4acTOThl U Meproia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Omnpenenenre 4aCTOTHI U IEPHOIa KOJICOaHUH MPY>KMHHOTO MasiTHUKA

9.7 HccnenoBanue 3aBUCMMOCTH Mepuojia KoyeOaHUi MOJBEIIEHHOTO0 K HUTH I'py3a OT JJIUHBI
HuTu. MccnenoBanue 3aBUCMMOCTH Mepuojia KoJieOaHUH MPYKUHHOTO MasiTHUKa OT MaccChl
rpy3a. IIpoBepka HE3aBMCHMOCTH IEepuojia KojeOaHUH Trpys3a, MOJBEIIEHHOIO K HHUTH, OT
MAacchl Tpy3a 1 KECTKOCTH NPYKUHBI. VI3MepeHne yckopeHus cB0OOOIHOrO MaJeHus

0.8 dusnueckue SABICHUS B TMPUPOJAE: BOCIHPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHHUE,
celiCMUYECKHE BOJIHBI, IyHAMH, X0

9.9 TexHuueckue ycTpoicTBa: 3X0JI0T, HCIOJIb30BAHUE YIBTPA3BYKa B ObITY M TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBLIE BOJIHBI

10.1 DJIEKTPOMATHUTHOE TIOJIE. DICKTPOMATrHUTHBIC BOJHBI. CBOMCTBA 3JICKTPOMArHUTHBIX BOJTH
10.2 [Ikayra 371€KTpOMarHUTHBIX BOJIH
10.3 DnexTpoMarHuTHas mpupojaa ceera. CkopocTh cBeta. BoHOBBIE cBOICTBA cBETa
10.4 [IpakTuyeckue paboOThI:
' N3ydeHne cBONUCTB 3NIEKTPOMATrHUTHBIX BOJH C MTOMOIIBI0 MOOUIEHOTO TenedoHa
105 duznyeckue SBICHUS B IpUpoJie: OMOIOTHYECKOe ACWCTBUE BUAUMOTO, YABTPAPHOIECTOBOTO

" PCHTI'CHOBCKOI'O H3J'Iy‘leHHfI




10.6

Texauueckue yCTpOﬁCTBaZ HCIIOJIb30BAHUC SJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBS3HU

11

CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKY CBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
11.3 OTtpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETa
11.4 [Ipenomienne cBeta. 3akoH mpesioMyeHus cBeta. [1o1HOE BHYTpEHHEE OTpaKeHHE CBETa
11.5 JIunza. Xop yden B JIMH3€
11.6 Onrtuueckas cucrema ¢GoToarnmapara, MUKPOCKOTIA U TEJIECKOTIa
11.7 I'ma3 kak ontudeckas cucteMa. ban30pykoCcTh U TadTbHO30PKOCTh
118 Paznoxenne Oenoro csera B crekTp. OnbiTel HetoToHA. CliojkeHHE CIIEKTpalbHBIX I[BETOB.

' Jlucnepcus cBeTa
[IpakTuueckue paboOTHI:

#H##Par###lccnienoBanre 3aBUCMMOCTH yTrila OTPaKEHHUsI CBETOBOIO JIyda OT YIJia MaJcHus.

#H##Par###13yuenne XxapakKTEpUCTHK W300pakeHHsI TIPeIMETa B IJIOCKOM 3epKajle.

#H##Par###lccnenoBanre 3aBUCUMOCTH YIJIa IPEJIOMIIEHUS CBETOBOIO Jiy4a OT yrjla majcHus
119 Ha TPaHUIIE «BO3IAYX — CTEKIIO».

' ###Par### lonyueHne n300pakeHUI ¢ MOMOIIBIO COOUpAIOIIEH JTUH3HI.
##HtPar#H#Onpenenenre POKYCHOTO PACCTOSIHUSA U ONITUYECKOM CUJIBI COOMPAIOILIEH JIMH3BI.
#H#HPar#H##OMNBITH IO Pa3I0XKEHHUIO O0EJI0r0 CBETa B CHEKTP.

H##HPar#H##OMNBITHl IO BOCOPUITHIO 1IBETA MPEAMETOB MPHU WX HAOIIOJEHUU Yepe3 LIBETOBbIC
bUIBTPHI
11.10 ®usnueckue sBieHUs B npupone: 3armeHuss ConHua u JIyHbI, 1BETa Tel, ONTHYECKUE
' sBJIeHNs B aTMoc(epe (1BeT HeOa, pedpakius, paxyra, MUPax)
11.11 TexHuueckue ycTpoicTBa: 0UKH, NEPUCKOT, (hoTOANIapar, ONTHYECKUE CBETOBOIbI
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KBAHTOBGIE SABJIEHU A

12.1 OmnsiTel Pesepdopra u muranerapHast Mozenb atoma. Monens atoma bopa

12.2 Hcenyckanue u nornomeHne ceera aromoM. KBauTel. JInHelyaTeie ClieKTpbI

12.3 PagnoaktuBHOCTB. Anb(ha, 6eTa- 1 raMMa-u3ITydeHHS

12.4 Crpoenue aromHoro siapa. Hykinonnas Mmoiens aToMHOTo siipa. M30Tomsl

12.5 PapnoaktuBHbIe nipeBpaienus. [lepuo nosypacnaia aTOMHBIX s11€p

12.6 SnepHble peakiy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MACCOBOTO YHCET

12.7 DHeprus cBS3U aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU

12.8 Peaxmuu cuntesa u nenenus saep. Mcrounmku sneprun CoJiHIa U 3BE3NT

12.9 SnepHas sHepreTtuka. JleiicTBHE paAMOaKTUBHBIX W3JIyYEHHUI Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue paboOTHI:
Habntoienue CriomHbIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUSI.

12.10 HccnenoBanne TPEKOB: HW3MEPEHHE OSHEPIMHM YacTHIBI 10 TOPMO3HOMY IyTH (IO
dhoTtorpadusim).
N3mepenue paguoaktuBHOro poHa
duznyeckue SBJICHUS B MPUPOJIE: €CTECTBEHHBIH paJlOaKTUBHBIA (JOH, KOCMUYECKHE JIy4H,

12.11 pPaZAMoOaKTUBHOE M3JIyYE€HUE MPUPOTHBIX MHHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX H3ITy4eHUN
Ha OPTraHU3M YeJIOBeKa

12.12 Texnuyeckune ycTpoHCTBa: CIEKTPOCKOI, MHIUBUyaIbHBIN 103UMETp, kKamepa Buibcona




MPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEFOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

Konx nposepsiemoro
TpeOOBaHUSA

IIposepsiemble TPeOGOBaHUsI K MPEAMETHBIM Pe3yJibTaTaM 6a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu (U3MKU B HAyYHOW KapTHUHE MUPA; cHOPMHPOBAHHOCTH 0A30BBIX MPEACTABICHUN O
3aKOHOMEPHOM CBSI3M M T03HABAEMOCTH SIBJIEHUW MPUPOIBI, O POJIM SKCHEpPUMEHTa B (U3UKE, O
cucteMooOpa3syrome poiau (U3NKKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTuil, 00
IBOJIIONMH (PU3UUECKUX 3HAHUN U UX POJIM B IIEIOCTHONW €CTECTBEHHOHAYYHON KapTHHE MHpA, O BKIIAJe
POCCHIMCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0

MHUpa, pasBUTUC TCXHUKU U TEXHOJIOTHI

3HaHUSA 0 BUJAX MaTepuu (BEIIECTBO W IOJIE), O JBM)KCHUH KaK CIOCOOE CYIIECTBOBAHHUS MaTepuu, 00
aTOMHO-MOJICKYJIIPHOW TEOPHH CTPOCHHUS BENIECTBA, O (U3UYECKOH CYNIHOCTH SIBICHHWA TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHE pAa3JIM4aTh SBICHUS TI0
ONHMCAHWIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPHPYIONIMX JaHHOE (hru3nmueckoe
SIBIICHHUE;, YMCHUE PACIIO3HABATDH IMPOSBICHUE U3YUYCHHBIX (DU3MUYECKHUX SBICHUU B OKPYKAIOIIEM MHUPE,
BBIJICIISISL UX CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHSITHIHOTO alaapara 1 CUMBOJIMYCCKOT'O A3bIKa (bI/ISI/IKI/I Hn HUCIIOJIBb30BAaHUC HX
JI1 pCIICHUA y‘{e6HHX 3aa4; YMCHUC XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA H
ITPOLCCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHHe H SMITUPUYICCKHUEC 3aKOHBbI

YMeHHe OIMCHIBATh HN3YUYCHHBLIC CBOMCTBA TEI H q)HSquCKI/Ie SIBJICHUS, HCIOJIb3YA (1)1/131/1%01(1/16
BCINYHHBI

Brnagenue ocHOBaMH METOJIOB Hay4yHOTO MO3HAHUA C YUETOM COONIO/IEHUSI TIPaBHI 0€30MacHOTO TPyAa:
HabmoeHre (PU3NIECKUX SIBICHUI:




YMEHHE CaMOCTOSTENILHO COOMPATh IKCIIEPUMEHTANBHYIO YCTAaHOBKY U3 JaHHOTO Habopa 000pynoBaHUS
10 UHCTPYKLMH, ONHUCHIBATh XO/1 OIbITA U 3aIUChIBATh €0 Pe3ysbTaThl, GOPMYJIUPOBATh BHIBOJIbI;
NPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUI (M3MUECKIX BEIMYMH: YMEHUE TUIAHUPOBATh U3MEPEHUS,
CaMOCTOSITEIIBHO COOHMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIMH, BBIYHCISATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThl C YYETOM 3aJJaHHOM MOTrPEIIHOCTH PEe3yIbTaTOB
U3MEpPEHUN;

MIPOBEJIEHUE  HECIIOKHBIX  DKCIEPUMEHTAIbHBIX  HCCIEOBAHUM;  CaMOCTOSATENbHO  cOOMpaTh
JKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY M HPOBOJUTH MCCIEIOBAHWE II0 MHCTPYKLUH, IPEACTABIATH
MOJTy4€HHBIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHJIE TAOIUI] U TpaUKOB, YUUTHIBATH MOTPEIIHOCTH,

JACJIaTh BBIBOABLI 11O PE3YyjIbTaTaM HCCICOO0OBaHMA

[Tonumanue xapakTepHBIX CBOMCTB (U3MYECKUX Mojeiell (MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE
TEJI0, MOJCIIN CTPOCHHA T'a30B, )KH}IKOCTefI n TBépJIBIX TCJI, IJIaHCTapHasA MOJACIIb aTOMa, HYKJIIOHHAasA
MO/I€JIb AaTOMHOTO s7Jpa) U YMEHHE IPUMEHSATh UX Ul OOBSICHEHUS! PU3NUECKUX POIIECCOB

YMmenue oOBsACHATH (pU3MUecKHe MpOIecChl W CBOMCTBA Tell, B TOM YHCIE€ U B KOHTEKCTE CHUTyaluil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBISABIATH MPUUMHHO-CIECICTBEHHBIE CBS3U U
CTpOUTH OOBSICHEHHE C OMOPOIl Ha M3y4yEHHBbIE CBOMCTBA (PM3WYECKUX SIBJICHUH, (pU3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJEIU

Ymenue pemarh pacuy€rHele 3amauu (Ha O0aze 2 — 3 ypaBHEHHWIi), UCHOJB3yd 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIOIINE (PU3UUYECKHE BEIMYMHBI, B YACTHOCTHU, 3aMHCHIBATh KPATKOE YCIOBHE 3aJaud, BBISBIATDH
HEJIOCTAIOIINe JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJIsl €€ pelIeHHs], UCIOIb30BaTh
CIpaBOYHbIC JaHHBIC, MPOBOJUTH PACYETHl U OICHUBATH PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(bu3nuecKoil BeIMYMHBI, YMEHHE ONPEIENATh Pa3MEpPHOCTh (U3UYECKON BEIMUYMHBI, MOJYYCHHOU MPHU
pELICHUH 3a7a4u

YmMmenue XapaKTepru30BaTb IMPUHIIUIILL JEHUCTBUS TEXHHUYECKHX YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX
HpI/I60pOB, W TPOMBIIUIICHHBIX TCXHOJIOTMYCCKHUX NPOUCCCOB IO HMX OIMMCAHWIO, UCIIOJIBb3ysd 3HAHHA O




CBOMCTBaX (PM3MUYECKUX SBJIICHUU U HEOOXOAMMBIC PUINIECKUE 3aKOHOMEPHOCTH
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YMeHue ucnonb3oBaTh 3HAHUA O (PU3MUECKUX SIBICHMUSX B IOBCEJHEBHOW KHU3HU JUIsl OOecreueHus
0€301MacHOCTH TpH O0paIIeHNU C OBITOBBIMH NMPUOOPAMH U TEXHUYECKHMMH YCTPOHCTBAMHU, COXPaHEHUS
3I0pOBbS M COOJIIOAEHHUS HOPM SKOJOIMYECKOTO IIOBEICHUS B OKpYXalolled cpene; HNOHUMaHHE
HEOOXOMMOCTH  TNPUMEHEHHUS JOCTM)KEHMH (U3MKM M TEXHOJOTMH Ui  paluOHAIBLHOTO

MIPUPOIOIIOJIL30BAHUS

11

OmneIT mowucka, MNpeoOpa3oBaHUs M MpeACTaBiIeHUs WHOOpPMAIUU (U3HUECKOTO COJCPKaHUS C
WCIIOJb30BaHUEM WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI; YMEHNE OLIEHUBATh JOCTOBEPHOCTH
MOJTy4eHHON MHGOPMAIIMK Ha OCHOBE MMEIONIMXCS 3HAHWUW W JOMOJHHUTEIBHBIX UCTOYHUKOB; YMEHHE
WCTIOJIb30BaTh TPH BBITIOJHEHWW YYE€OHBIX 3aJaHUA HAYIHO-TIOMYJSIPHYIO JHUTEPATYpy (PU3UUECKOTO
COJIEpXKaHUs, CIPABOYHBIC MaTepHallbl, pecypchl ceTu HWHTepHeT; BianeHue O0a30BBIMH HaBBIKAMH
npeoOpa3oBaHus HH(POPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTI'yI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE HHPOPMAIUK U3 HECKOJIbKUX UCTOUHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMBIX HA OI'D ITIO ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHU A
1.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIHHOCTD JIBHKCHUS
12 PaBHOMepHOE 1 HepaBHOMEpHOE NBMXKeHUE. CpenHsis ckopocTh. Dopmyna aJis BEIYUCICHUS CPEHENH CKOPOCTH: V = S/t
PaBHOMEpHOE TPSAMOIMHENHOE ABWKEHHE. 3aBUCHUMOCTh KOOpPJMHATHI Tela OT BPEMEHH B ClIyda€ PaBHOMEPHOTO
MPSMOJTMHEHHOTO JIBYKCHHUS:
1.3 x(t)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHU Uil MPOEKIHH CKOPOCTH, MPOEKIHMH MEepeMELIeHUs, IMyTH, KOOPAWHATHI IMPHU
PaBHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU
3aBUCUMOCTb KOOPJMHATHI TEJIA OT BPEMEHU B CIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO IBH>KECHHUSL:
p
() =vp #l+ay* =
14 0=Vt r g
@opMynbl I TPOCKUUU IEPEMELIEHUs, NPOEKIHH CKOPOCTH U NPOEKIUH YCKOPEHHS IpU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JIBH>KEHUU:




o

¢
s.(D=vy,t+a,- 5

U.‘f(’f) =Up, +a, 1,

a,(f) =canst,

5 o]

— =2
Uiy Uy, <. 5

I'padukn 3aBUCMMOCTH OT BpPEMEHH M MPOEKLUUU YCKOPEHUS, MPOEKIUU CKOPOCTH, IPOEKLUHU IepeMelleHus,
KOOPAMHATHI ITPH PABHOYCKOPEHHOM MPSIMOJIMHENHOM JABVKECHUU

CBoboanoe maaenune. Dopmysbl, OMHMCHIBAIONTNE CBOOOJHOE TMaJieHWE Tela MO BEPTUKAIW (IBMIKEHWE Tella BHHU3 WIIH

1.5 BBEPX OTHOCUTEJIBHO MOBEPXHOCTH 3eMii). I'paguku 3aBUCHMOCTH OT BPEMEHHM JJISl MPOEKIUH YCKOPEHUS, MPOEKINU
CKOpOCTI/I 158 KOOp)II/IHaTI)I HpI/I CB060}1HOM IHaaCHWMU TeJia 1o BepTI/IKaJ'II/I
CKOpOCTh PaBHOMEPHOTO ABMKEHHUS Tejla M0 OKPYKHOCTH. HampaBiieHre CKOpoCTH.
dopmyra JIsl BEIYUCICHHUS] CKOPOCTH Yepe3 painyC OKPYKHOCTH U TIEPUOJT OOpaICHHUS:
_1nR
T
LlenTpocTpemutensHoe yckopeHue. HampaBieHue UEHTPOCTPEMUTENIBHOTO YycKopeHusa. Popmyna s BBIYMCICHUS
YCKOPEHUS:
2
1.6 g v
nT R




Macca. IInotHocts Bemectsa. @opmyra 1 BBIYUCICHUS TUIOTHOCTH
b= m
1.7 4
1.8 Cuna — BekTopHast pusnueckas BenuyrHa. CoKeHue CHi
1.9 SBnenue nnepuuu. [lepssoiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBJIEHHOCTh BEKTOPA YCKOPEHHUs TeJIa U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tpetnit 3akoH HeroToHa:
F"ﬁ = _F‘
24 12
1.11
Tpenne nokos u TpeHue ckoybkeHus. GopMyia I BBIYMCICHUS MOLYJISI CHIIbI TPEHUS CKOJIBKCHHUS
F_=u-N
=t
1.12
Hedopmarnus Tena. Yopyrue u Heynpyrue aedopmaruu. 3akoH ynpyroit aedopmarnuu (3akon ['yka):
F=k-Al
1.13




1.14

BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:
My -1,
F=G- 1 _2
R
Cuna TshKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
®opmyna JUisl BBIYUCIEHUS CUJIbI TSDKECTH BOIM3H noBepxHocTH 3emnu: F = mg.

JBmwxenue rmmanet Bokpyr Comnia. [lepBas kocMuyeckas ckopocTb. HeBecoMOCTh U ieperpy3Kku

1.15

Nmnynec Tena — BekTopHas pu3nyecKas BeIHMUnHa.

=mi

Nmnynec cuctemsl Ten. U3menenune ummynbca. UMnynbe criibl

1.16

3akoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCII:
D=nyUy +m, U, =const

PeaktuBHOE nBIKEHUE

1.17

Mexanunueckast pabora. @opMyiia IjIsl BEIYACIEHHS PAOOTHI CHJIBL:
A=Fscosct

Mexaandeckas MOIIIHOCTB.

n=2
[

1.18

Kunernyeckast v moTeHIMaIbHAS OHCPI'Hs. CDopMyna JIUIS1 BBIYMCIICHUS KUHETUUYECKOM OHCPIrUuu:

H!Uz
E. ="

o2




Teopema o kuHeTHUeCKOU dHeprun. Popmyra 1 BHIYUCICHUS IOTCHIMAIIBHON SHEPTUHU Tea, II0HATOrO
HaJ 3eMIEn:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E.+E »
1.19 . o
3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna s 3aK0Ha COXpaHEHUS MEXaHWUYECKOW SHEPTUU B OTCYTCTBHE
cun tpenus: E = const.
[IpeBpareHne MEXaHNYECKOM YHEPTUH TIPU HATTUIUH CHIIBI TPECHHUSL.
[IpocThie MeXaHU3MBIL. «30JI0TOE TIPABUIIO» MEXAHHUKH.
Peruar. Moment cwisr: M - Fl.
YcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20 . .
[TonsmxHbIN 1 HenoABWKHBIN O051oku. KITJ] mpocThix MexaHU3MOB,
n= ‘4113113,33:13
"1&111:;111333&3
JlaBneHue TBEPAOTO Tena.
dopmyna JUTsl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tena:
1.21 p= £
S

JlaBnenue raza. AtMocgepHoe JaBlieHHeE.




FI/I,Z[pOCTaTI/I‘-IeCKOC AABJICHUC BHYTPHU KUJIKOCTH.

@opmyiia Ui BBIYMCIICHHS] 1aBJICHHS BHYTPHU KUIAKOCTH:

P=pgh+Dy,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpece
3akon Apxumena. Dopmyna nans OnpeAesieHHUs] BBITAIKWBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TeNo, TMOTPYKEHHOE B
KUJIKOCTb WJIH Ta3:
1.23 -
F Arm. T ng
VYcnosue miaBanus tena. [InaBanue cynoB U BO3ayXoIUIaBaHHe
Mexanuveckue KoJsieOaHus. AMIUIMTYAQ, TIEPUOJ U 4YacToTa KoJsieOaHuid. dopmyra, CBA3BIBAIONIAs YACTOTY U TEPHO]
KoJieOaHui:
1.24
v = 1
T
1.25 Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpatieHre snepruu npu koinedaTeIbHOM JABUKEHUU
1.26 3aryxaromue kojiebaHus. BernyxaeHubie konebanus. Pezonanc
Mexanunueckue BoaHbL. [IpoaoapHbie U onepedHbie BOIHbL. JJIMHA BOJIHBI U CKOPOCTh PACIIPOCTPAHEHUS BOJIHBI:
1.27 h=v-T
1.28 3Byk. ['poMKOCTh 1 BbicOTa 3BYKa. OTpaxkeHHe 3ByKOBO BOJIHBI Ha TpaHulle ABYX cpel. MHbpa3Byk U ynbTpa3Byk
Ipaxmuuecxue pabomoi
1.29 N3mepenue cpenHell MIOTHOCTH BEIIECTBA; AapXWMEIOBOM CHIIBI;, KECTKOCTH MPYXKHUHBI, Kod(hduireHta TpeHHUs

CKOJIB)XKCHHUA pa6OTBI CUJIbI TPCHUS, CUJIBI YIIPYT'OCTH, CpG,Z[HGfI CKOPOCTHU ABUKCHUS 6pyCI<a 110 HAaKJIOHHOM IIJIOCKOCTH,




yCKOpeHus: Opycka MpH IBM)KEHHUH MO HAKIOHHOM IUIOCKOCTH; YacTOTHl M TMEpHOAa KOJIEOAaHUI MaTeMaTH4ecKOTO
MasiTHUKA; YaCTOThl U Mepuojia KojaeOaHui MPYKMHHOTO MasiTHUKAa; MOMEHTA CUJIbI, JIEUCTBYIOIIETO Ha pblyar; paboThbl
CWJIBI YIIPYTOCTH HPU NMOABEME I'py3a € MOMOIBIO HEMOABMKHOTO 0JI0Ka; pabOThl CUIIbI YIIPYIOCTH MPH MOABEME Ipy3a C
ITOMOIIBIO NIOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U OT IJIOTHOCTH JKHJIKOCTH;
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHUJIBI OT MAacChl TeJa; CHUJIbI TPEHUSI CKOJIBKEHHS OT CUJIbl HOPMAJILHOTO JIaBJIEHUS U OT
pO/ia MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKHUHE, OT CTENIEHU JAeQOopMaliy MPYKUHBI, YCKOPEHUsI Opycka
OT yIjla HakJIOHa HaIpaBIIIOIIEl; mepuoja (4acToThl) KoJeOaHWN HUTSHOTO MAasiTHUKAa OT JUIMHBI HUTH; NEpHoia
KoJieOaHui MPY)KMHHOTO MasiTHUKA OT MaccChl I'py3a M KECTKOCTH MPYKUHBI, UCCIEI0OBAaHUE HE3aBUCUMOCTU IMEpHoia
KoJieOaHUi HUTSHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka yciioBus paBHOBECHsI pplyara

Dusuueckue A61eHUA 8 npupode.‘ OpUMEPLI JABMXXCHUA C pPa3IMdYHbIMU CKOPOCTIAMHU B JKUBOM M HEXKHBOM mnpupoae,

)IGf/iCTBI/IG CHJIBI TPCHHA B IIPUPOJAC U TCXHUKE, ITPUIIMBBI U OTJIMBEI, IBUKXCHUC IIJIAHET ComHeuHoH CHUCTEMBI, PCAKTHUBHOC

1.30 JBWKCHNE JKMBBIX OPraHW3MOB, PBIYard B TEJE YEJIOBEKa, BIUSHHE aTMOC(HEPHOTO MABICHUS Ha XMBON OPTaHM3M,
TUIaBAaHHUE PBIO, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPICECHHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 9XO
Texnuueckue ycmpoucmea: CIUIOMETp, NATUYUKHU TIOJIOKCHHS, PACCTOSHUS W YCKOPEHUS, TUHAMOMETp, IOAMINITHHKY,
131 paKeTsl, pbIYar, IOABWKHBIM M HEMOJBIDKHBIA OJOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIE MEXaHW3MBI B OBITY,
' cooOImaromuecss CoCy/pbl, YCTPOHCTBO BOJONPOBOJA, THIPABIMYECKUI IIpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIITHEBOI HACOC, apEOMETP, IXOJIOT, UCIIOJIH30BAHHUE YIbTPa3ByKa B OBITY M TEXHUKE
2 TEITJIOBBIE ABJIEHU S
21 OCHOBHBIE MOJIOKEHHUST MOJIEKYISIPHO-KUHETUYECKONH TEOpUM CTpOEHMs BellecTBa. Mopeiau TBEPIOTo, MXHUAKOIO M
' ra3000pa3HOro coCTosiHMi BemecTBa. Kpucrammnueckue 1 aMmopQHbIe Tea
2.2 JIBmxkenue yactul Beniectsa. CBA3b CKOPOCTH ABMKEHHSI YacTHUI] ¢ Temneparypoil. bpoynoBckoe npukenue, auddysus
2.3 CMmaurBaHue M KallWJUISIPHbIE SIBJICHUS
2.4 TemioBoe paciIMpeHe U CKaTHE
2.5 TennoBoe paBHOBecHE




2.6

Buytpennss sHeprus. PaboTa u Termonepeaaya Kak crnocoObl H3MEHEHUS! BHYTPEHHEH SHEPTUN

2.7 Buner Termonepenayn: TeIIONPOBOTHOCTh, KOHBEKITUS, H3TyUICHUE
HarpeBanue u oxnaxaenue ten. KoauuecTBo TemioTel. Y aeIbHas TEIIOEMKOCTD:
2.8 O=am(t,—1,)
3aKoH COXpaHEHUs SHEPTHH B TETUIOBBIX MpoIleccax. Y paBHEHHE TEIUIOBOTO OasiaHca:
2.9 Q1 +Qg +..=0
HUcnapenne m koHaeHcauus. V3MeHeHHe BHYTpEHHEW SHEPrUHM B TMPOIIECCE HUCHAPEHHMS M KOHJeHcanuu. Kunenwue
2.10 KHUJIKOCTH. Y IeNIbHAs TerioTa mapoobpazosanus: L = Q/m
2.11 Braxxnocts Bo3myxa
[TnaBnenue u kpuctamu3anus. Mi3MeHeHre BHYTPEHHEH SHEPTUH TIPH TUTABJICHUH M KPUCTAJUTA3AIMH. Y AeTIbHAS TEIUIoTa
IUIABJIEHUS
2.12 =9
m
913 BHyTpeHHsIs SHEPrHsl CropaHust TOIUTMBA. Y IelbHas TeIJIoTa Cropanus Tomusa: g = Q/m
2.14 [Tpunnume! padoTe! TerioBeix ApuraTenei. KI1J[ TermoBoro apurarens
Ipaxmuuecxue pabomoi
2.15 N3mepenue yaensHON TEMIOEMKOCTA METAITNYECKOTO HMIHH/IPA; KOJUYEeCTBA TEIJIOTHI, MOJIy4EHHOTO BOJOW KOMHATHOU

TCMIICPATYPhI (I)PIKCPIpOB&HHOIZ MacCChbl, B KOTOPYIO OITYIICH HaneTHfI OUIMHAP, KOJUYCCTBA TCIUIOTBHI, OTAAHHOI'O




HarpCTbiM HUJIMHAPOM, IMOCJIC OIIYCKaHHA €ro B BOAY KOMHATHOM TCMIICPATYPhI; OTHOCHUTEIBHON BIA)KHOCTH BO31yXa,
YHGHBHOﬁ TCIJIOTHI IIJIaBJICHUA JIbJA. HCCHGI{OBaHHe N3MCHCHHA TEMIICPATYPhI BOJbI ITPU PA3JIMYHLIX YCIIOBUAX; SABJICHUA

TETI000MEHA IPU CMEIIMBAHUH XOJIOTHON M TOPsYeii BOJIBI; IpoOIIecca UCTIapEHUs

Dusuueckue 161eHus 8 npupoc)e.‘ IMOBEPXHOCTHOC HATSXKCHUC U KAITMJUIAPHBIC ABJICHUA B IIPUPOJAC, KPHUCTAIJIBI B IIPUPOL,

216 m3nyuenre ColHIla, 3aMep3anre BOJOEMOB, MOPCKUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera
Texnuueckue ycmpoticmea: KaNWUISPBl, MPUMEPHl HCIOJIB30BAaHUS KPHUCTAUIOB, >KHIKOCTHBIA TEPMOMETp, IaTYUK
2.17 TEMIIEPATYphl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB, THIPOMETpBI, TICUXPOMETp, TapoBas TypOWHA, JIBUTaTENb
BHYTPEHHETO CTOPaHHUS
3 DJIEKTPOMATHUTHBLIE SIBJIEHU A
3.1 DnekTpu3arys Tell. J[Ba BHIa JIEKTPHYECKHX 3apsiIoB
3.2 B3anmoeiicTBre 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aK0H COXpaHEHUS AMEKTPHUIECKOTO 3apsiaa
3.4 Onekrpuyeckoe moje. Hanpsk€HHOCTh dleKTpuYecKoro mojs. [IpuHIUI Cymeprno3uiuu dJAEKTPUISCKUX Tose (Ha
' Ka4eCTBEHHOM YPOBHE)
35 Hocutenu snextpuyeckux 3apsnoB. JlelicTBHE 3JIEKTPUYECKOrO TMOJIA Ha 3JeKTpudeckue 3apsabl. [IpoBoaHMKH u
' JUANEKTPUKI
[TocTostHHBIN 35IeKTpUYECKUil TOK. [leicTBuA anekTprudeckoro Toka. Cuia toka. Hanpsbkenue.
36 I =qg/t, U=Alq
DNEKTPUUYECKOE COMPOTUBIICHHE. Y AETBHOE IEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma jyis1 ydacTka snekrpudeckoit nemu: | = U/R




IlocnegoBaTenpHOE COCIMHCHIE IMPOBOAHUKOB:

I, =1,. U=U,+U,. R=R, +R,

3.9 [MapaminensHoe COSAMHEHUE TPOBOHUKOB PABHOTO COTIPOTHBIICHUS
U=U,I=I+1; Rzi.

CMenaHHbIe COCTUHEHUS IPOBOTHUKOB
3.10 PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[xoynsa — Jlenua:

2

3.11 O=I"-R-t
3.12 OmneIT DpcTena. MarHuTHOE T10JIe IPSIMOTO TIPOBOIHUKA ¢ TOKOM. JIMHMM MarHUTHON MHIYKIIHH
3.13 MarsurHoe 1oJIe MOCTOSIHHOrO MarHuTa. B3anMoneiicTBie MOCTOSHHBIX MAarHUTOB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM
3.15 Omnsitel Dapazes. SBienue >neKTpoMarHuTHON MHIYKIUU. [IpaBuno Jlenma

Ipakxmuueckue pabomoi

N3mepenne 3JeKTPUUECKOr0 COMPOTHUBIICHUS PE3MCTOPA; MOIIHOCTH 3JCKTPHUECKOTO TOKA;, PabOThI 3JICKTPHUYCCKOTO

TOKA.
3.16

HccnegoBanne 3aBUCHMOCTH CHIIBI TOK4, BO3HHUKAKOLICTO B ITPOBOJHUKE (pe3I/ICTOpH, naMnqua), OT HAIIPpS’KCHUSA Ha
KOHIaxX HIPOBOJHHKA; 3aBUCHMOCTU COIIPOTHUBJIICHUA OT UIMHBI IPOBOJAHHKA, IUIOMIAAX €ro IOIICPEYHOTO CCUCHUA U
YACIBHOTO COIIPOTUBJICHUSL.




HpOBepKa ImpaBuJia JJIA SJICKTPUUYCCKOI0 HAIIPSAIKCHUA MPU NOCICAOBATCIBHOM COCAUMHCHUN NNPOBOAHWUKOB; IIpaByJIia IJIsd
CHJIBI QJICKTPHUYCCKOI'0 TOKA IIpH NapaJlJICIbHOM COCANHCHUHN ITPOBOJHHUKOB (pe?;I/ICTOpI)I u JIaMHO'-IKa)

Dusuneckue sA61eHUs 8 npupoc)e.‘ OJICKTPUYCCKHUC SBJICHHA B aTMOC(i)Cpe, QJICKTPUYCCTBO KHUBBIX OPraHU3MOB, MAarHUTHOC

317 moJie 3eMiTd, IpeiQ MOTFOCOB, POJTb MATHUTHOTO TOJIS JJIS )KU3HU Ha 3eMIie, TIOJISIPHOS CUSTHHEC
TexHuueckue ycmpotiicmea: dSIEKTPOCKOI, aMIepMETP, BOJBTMETP, PEOCTaT, CUETYHUK DJICKTPUUYECKON DSHEPruw,

3.18 AJIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTEeIbHbIE SJIEKTPONPHUOOPHI (IIPUMEPHI), AIIEKTPUUYECKHUE MPEI0XpaHUTENH,
AIIEKTPOMATHHT, AJIEKTPOJIBUTATEh IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast MmoJsienb cBeta. [IpsiMOMHEIHHOE pacipocTpaHeHHe CBeTa

3.21 3akoH oTpaxkeHus ceTa. [Imockoe 3epkaio

3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETA

3.23 Jucniepcus cBera

3.24 JIunza. Xop nydeii B aun3e. DokycHoe paccTossHue TuH3bL. OnTryeckas cuna guasel: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
#H##Par###lI3mMepeHne ONTUYECKONW CHIJIBI COOMpAroIIe JMH3BI, (OKYCHOTO pacCTOSHUS coOmparomeld JIuH3bI (110
CBOMCTBY paBEHCTBA pa3MepoOB MpeaMeTa U U300paxKeHusl, KOTia MpeJAMET PacIoio’KeH B JBOMHOM (hokyce), mokaszaTens

3.26 MPETOMIICHHUS CTEKIIA.
#i#HtPar#Ht#llccnenoBanne CBOWMCTBA HM300pa)K€HMsI, IOJYUYEHHOTO C TIOMOIIBI0 COOWpAroie JUH3bI; HU3MEHEHHS
(hOKYCHOTO paccTOSIHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCHUMOCTH YIJia IPEJIOMIICHHs CBETOBOTO Jiyya OT yrja MaJeHus Ha
TPaHULIE «BO3JIYX — CTEKIIO)

3.7 Qu3zuueckue aenenus 6 npupode: 3atmenns Connua u JyHsl, 1BeTa Tel, onTHYECKHUEe sSBIEHUS B aTMocdepe (1BeT Heba,
pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea: 04KH, NEPUCKOTI, oToannapaT, ONTHIECKUE CBETOBOIbI




KBAHTOBGIE SABJIEHU A

4.1 PamnoaktuBHOCTE. Anb(a-, 6era-, ramMa-u3nydeHus. Peaknuu anbga-u OeTa-pacnana

4.2 OmnpiTel Peszepdopna mo paccesnuto anbha-vactum. [nanerapuas Moens atoma

4.3 CocraB aToMHOTO sigpa. M30TOmBI

4.4 [Tepuon nomypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiyu. 3aKOHbI COXpPaHEHUS 3apsSA0BOI0 U MAaCCOBOTO YHCET

46 Qu3suueckue sa61eHUs 8 npupode. €CTECTBEHHbIN PaMOAKTUBHBIN (POH, KOCMUYECKUE JYYH, PAJUOAKTUBHOE H3JIyu€HUE
' MIPUPOTHBIX MUHEPAJIOB, IEHCTBHE paAMOAKTHBHBIX U3TYI€HUI Ha OPTaHN3M YeJIOBEKa

4.7 Texnuueckue ycmpoticmea. CIEKTPOCKON, UHIUBUAYAJIbHBIN T03UMETp, Kamepa BuibcoHa, siiepHasi SHepreTuka




