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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHHUsI COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu mnpenojaBaHusl y4eOHOIO
npeaMera «Pusukay.

Conepxxanue  mporpaMMbl 0 (U3MKEe  HampaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYaIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QU3MKH Ha
NeSITeIbHOCTHOM OcHOBe. B mporpaMme mo (u3uke y4UTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  Takke  MEXIPEIMETHble  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS.

IIporpamma 1o ¢u3uKe yCcTaHABIMBAET paclpejeieHue yueOHOro mMarepuaia 1o rojam
o0ydeHust (1o Kjiaccam), MpeajgaraeT HPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUs MPEAMETHOIO COJEpXkKaHUA M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

IIporpamma no ¢usuke pa3paboTaHa C LENbIO OKa3aHUS METOJMYECKOH MOMOIIHU
YUUTENIO B CO3JIaHUU paboUeii mporpaMmbl IO YI€OHOMY TPEIMETY.

®du3snKa SABIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YU€OHBIX ITPEIMETOB,
MOCKOJIbKY (pU3MUEcKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHUpa, TPEAOCTABISET HambOosee SICHbIe 00pa3ibpl NPUMEHEHHS HAYyYHOTO METOoJa
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa U3 THaBHBIX 3a/1a4 (Gu3nyeckoro oOpa3oBaHUs B CTPYKType oOmiero oOpa3oBaHus
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTH M HHTEpeca K HayKe Yy
o0ydJarouuxcs.

W3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IPEAINOJAraeT OBJAJECHUE CIEAYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

e  HayyHO OOBSICHATH SIBJICHUS;

®  OIICHMBAThH M MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

®  HHTEPUPETUPOBATh  JaHHbIE W  HCIOJIB30BaTh  HAyYHBIC
JIOKa3aTeIbCTBA IS TIOTyYEHUS BHIBOJIOB.

Ienn u3ydyeHus (GU3MKM Ha ypOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs OIpEJeNieHbl B
Konuernun npenogaBanus yaeOHOTO npeamera «DPu3nka» B 00pa3oBaTEIbHBIX OpPTaHU3AIMIX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkA€HHONW pemeHneM Kosmernn MunmucTteperBa npocsemenuss Poccuiickonn @enepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Lesn n3yyenust pu3uKm:

e qnpuoOpeTeHHe HHTEpeca M CTpPeMJICHHS OOYdYaloUIMXCS K HaydYHOMY
U3YUYEHHIO PUPOJIbI, PA3BUTHE X MHTEIJIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

®  pa3BHUTHE MPEICTABICHUIH O HAYYHOM METOJIE IMO3HAHHS U (HOPMUPOBAHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e  (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHsS KakK pe3ylbTaTa H3y4YeHHUs
OCHOB CTPOEHHSI MaTepuH U (HyHJAMEHTAIBHBIX 3aKOHOB (PU3UKH;

e  (opMHpOBaHHE TPEACTABICHUH O pOJNM (UKW JJIST Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

e  pa3BUTHE  TMPEIACTaBICHMH O  BO3MOXKHBIX  cepax  Oymymiei
npoecCHOHATBLHON ~ JEATENbHOCTH, CBS3aHHOW ¢  (U3MKOHM, TMOArOTOBKA K
JanpHEeHIeMy 00Oy4eHHIO B TOM HAITPABIICHHH.



JlocTkeHHe JTHX Meledl MporpaMMbl MO (M3WKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus 00ecIIeunBaeTCs PEIICHUEM CICAYIOIMNX 3a1aY:

e qppuoOpereHHMe 3HAHUH O JUCKPETHOM CTPOCHUHM  BEIIECTBA, O
MEXaHUYECKUX, TEeIIOBBIX, AIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e  npuoOpeTeHHE YMEHUH OIMUCHIBATH U OOBSICHATH (DU3MUECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

®  OCBOGHHME METOJOB pELICHUS MPOCTEHIIMX pacu€THBIX 3amady ¢
UCIOJIb30BaHUEM (PU3UYECKUX MOJeNiel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX
3aj1a4;

e  pa3BUTHE YMEHUU HAOIIOATh MPUPOAHBIC SIBJICHUS U BBINOIHITH OMbBITHL,
nabopaTtopHble pabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

e  ocBoeHHE MPHUEMOB pabOTHl ¢ MH(OpMaIHel (HU3MUECKOro CoaepKaHus,
BKJItOUYasi UHGOPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSAX (PU3UKHU, aHATIU3 U KPUTHUECKOE
OlICHUBaHKE MHPOPMALINY;

®  3HAKOMCTBO cO chepaMu MPOPeCCUOHANTBHON JIEATEIBHOCTH, CBI3aHHBIMU
¢ (u3uKOil, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHHUAX
¢duznyecKoil HayKu.

Ha uzyuenue ¢usuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOT'O O0IIEro 0OpazoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (u3uke MepeyeHb J1abopaTOPHBIX padOT U OIBITOB
HOCUT PEKOMEHIaTeNIbHBIN XapaKTep, YIUTENb JIeJaeT BEIOOp MpoBeACHUs Ja00paTOpPHBIX padoT
U ONBITOB C y4é€TOM UHAMBUAYAJIbHBIX  OCOOCHHOCTEH  OOydaroluxcsi,  CIHCKa
OKCIEPUMEHTAJIbHBIX 33JaHUN, NpPEIaraéMblXx B paMKaX OCHOBHOIO TI'OCYJapCTBEHHOTO
9K3aMeHa 1o (U3MKe.



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHU OKPY:KAKOIIEro MUpa.

®usuka — HayKa o npupone. SBienus npupoapl. PU3NYECKUE SIBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. V3MepeHue ¢usznyeckux BenuuyMH. Pusnueckue IpuOOpbI.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTEMA €IMHHII.

Kak ¢u3nka u apyrue ecrecTBEHHble HAyKHM M3y4aroT npupofay. EcrecTBeHHOHay4HBI
METOJl TO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
SKCHEpPUMEHT IO IPOBEpKE Tumore3, oObACHEeHHE HaOmronaemoro sBieHud. OmnucaHue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.
1. Mexanuyeckue, TEIJIOBbIEC, JJIEKTPUUYECKHUE, MAarHUTHbIE, CBETOBbHIC
SIBJICHHSL.

2. Owusnyeckue MpUOOPHI U MPOIEAypa MPSMBIX U3MEPCHUN aHAJIOTOBBIM U

i (ppoBBIM TPHOOPOM.
Jlabopamopuvie pabomsl u onvimol.

1. Omnpenenenue eHbI ASTCHUS MKAIbI U3MEPUTEIBHOTO pUbOpa.

2. V3mepeHue pacCTOSHUH.

3. H3mepenue 00bEMa KUIKOCTH U TBEPAOTO TEa.

4. OmpeneneHue pa3MepoB MajbIX TeJl.

5. MHsmepenme TtemmepaTypsl MpPU MOMOLIM >KUJIKOCTHOTO TEPMOMETpa H
JaTYMKA TEMIIePaTyphl.

6. IlpoBeneHue uccieqoBaHUS MO MPOBEPKE TUIOTE3bI: AATBHOCTH MONETA
HIapuKa, MyIneHHOr0 TOPU30HTAILHO, TeM OO0JIbIIe, YeM OO0JIbIIE BBICOTA ITYCKA.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. ONBITHI, JTOKAa3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmxenue dvactuil BemecTBa. CBS3b CKOPOCTH JIBIKCHMSI YACTHUI[ C TeMIIepaTypoil.
bpoynoBckoe nBuxkenue, Aauddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BEIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHW M  TBEPABIX
(KpuCTaITHYECKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbix
COCTOSHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcCOoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaOmtonenue 6pOyHOBCKOIO JBUKEHHUS.

2. HaGmonenue nuddysum.

3. HaOmonenwe  sBIGHWH,  OOBSACHSIOMIMXCA  TPUTSDKEHHEM WK
OTTAJIKUBAaHHWEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomol u onsimol.

1. Omenka auameTpa aromMa METOAOM pSAOB (C  HCHOJIB30BaHUEM
dororpaduii).

2.  OneITHI O HAOIOIEHUIO TETIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITH O OOHAPYKCHHFO JICUCTBUS CHUIJT MOJICKYJIIPHOTO TIPUTSIKEHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexannyeckoe ABukKeHHE. PaBHOMepHOe W HepaBHOMEpHOE nBIKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.



SBnenue uHepuuu. 3aKOH WHepUuHU. B3auMmopeicTBue Ten Kak NpPUYMHA H3MEHEHHS
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mepa umHepTHOCTH Tena. I[lmoTHocTe BemiecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuiia kak XxapakTtepuctuka B3aumonenctBus ten. Cuma ympyroctd u 3akoH ['yka.
W3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cujia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBJIEHHBIX IO
ozHOI npsimoil. PaBHozelcTBytomas cui. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE TOKOS.
Tpenue B npupoe U TEXHUKE.

Jemoncmpayuu.

1. HaOGnrogeHne MeXaHHYECKOTO JABHKEHUS Tella.

2. MH3mepeHue cKOpOCTH MPSIMOJIHMHEHHOTO ABHKCHUS.

3. HaOmroneHue siBICHUS HHEPIUH.

4. HaOnroneHue U3MEHEHHs] CKOPOCTH IIPU B3aUMOJICHCTBUN TEIl.
5. CpaBHeHue mMacc Mo B3auMOJICHCTBHUIO TE.

6. CnoxxeHue cui, HAPaBJICHHBIX 1O OJHOM MPSIMOA.

Jlabopamopuusie pabomot u onvimel.

1. Omnpenenenue CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIIApUKA B JKUJKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajee).

2. Ormpenenenne cpemHE CKOPOCTH CKOJBKEHHUS Opycka WM IIapuka Mo
HAKJIOHHOM IJIOCKOCTH.

3. Ompenenenue mIOTHOCTH TBEPIOTO TeIA.

4.  OnbITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshkeHus (nedopmannn)
MPY>KUHBI OT MPUIIOKEHHON CHUITBI.

5. OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT
Beca TeJla U XapaKkTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTEN U ra3oB.

HNasnenne. CnocoObl yMEHBIIEHHS M YBEIWYEHUs JaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JJaBJICHUS Tra3a oT 00béMa, Temnepatypsl. [lepeqaua naBieHust TBEPIBIMU TelaMH,
KUJIKOCTAMU ¥ Ta3zamu. 3akoH [lackams. [TneBMarnueckue MamuHbl. 3aBUCUMOCTH JaBICHUS
KUAKOCTU OT ThHyOuHbl. ['mapocratuueckuii  mapagokc. CooOmaroniyecss  COCYIbI.
['uppaBnuyecKkre MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe AaBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3AYIIHOMN
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleficTBUe KUIKOCTM M Ta3a Ha MOTPYKEHHOE B HUX Telo. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue ten. Bo3ayxormnaBanue.

Jemoncmpayuu.

1. 3aBuUCHMMOCTH JaBJICHUS T'a3a OT TEMIIEPATYypPHI.

2. Ilepenmaua naBieHHs KUIKOCTHIO M TA30M.

3. CooObmaromuecs: coCypl.

4. T'mapaBianueckuii mpecc.

5. IIposBnenue nerctBus aTMochEepHOTO JaBICHHUS.

6. 3aBUCHMOCTH BHITAJKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea
Y TUIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CHITBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcrnoBue ruraBaHus TeN: TUIAaBAaHWE WM TOTPY)KEHHE TEl B 3aBHCHUMOCTH
OT COOTHOILIEHHUS TUNTIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOH B
JKUJIKOCTh YacTH TeJa.



2. OmnpenencHue BHITATKUBAIONICH CUJIBI, JCWCTBYIOIIEH Ha  Telo,
MOTPY>KEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBHITAJIKUBAIOLICH CHIIBI, IEHCTBYIOIIEH Ha TEJIO
B KUJKOCTHU, OT MACCHI TeJA.

4. OnpITbl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKUBAIOIICH CHUJIBI,
NEHCTBYIOIIEH Ha TEJO B KUAKOCTU, OT 00bEMA MOrpyKEHHOM B JKUIKOCTh YaCTH Tella
U OT IUIOTHOCTH YKUJKOCTH.

5. KouctpynpoBanue apeomerpa WJIM KOHCTPYMpPOBaHUE JIOAKH H
onpeaeneHue €€ rpy30n0aAbEMHOCTH.

Pa3znesn 5. PaGoTa 1 MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBL: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecus
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHUs pblyara K OJIOKY. «30JI0TOE€ MPABUIIO» MEXAHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuneTtmueckas W NOTeHUMalnbHas 3Heprus. lIpeBpaineHue
OJIHOT'O BUJIa MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepsl OPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Omnpegenenue paboOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBH>KEHUU Tella 10
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue ycliOBUI paBHOBECHS pblyara.

3. WMswmepenne KI1/] HakJIOHHOW TIOCKOCTH.

4. H3yyeHwue 3aKOHA COXpPAHEHHS] MEXaHUYECKOW YHEPTHH.

8 KUIACC

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHHUs BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Monenu TBEpAOro, KHUAKOTO U ra3000pa3HOro cocTOsTHUI BemlecTBa. Kpucramiueckue
u amopdubie Tena. OObSICHEHHE CBOMCTB Ta3oB, >KUAKOCTEH M TBEPABIX Tel Ha OCHOBE
MOJIO)KEHUH MOJIEKYJIIpHO-KUHETHUYecKoil Teopun. CMayumBaHUE M KalWIUISPHBIE SIBJICHUS.
TemoBoe pacIlIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMIepaTrypbl €O CKOPOCTbIO TEIUIOBOIO JBHXKEHHUS YaCTHULI.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Terlonepeaaya |
coBeplieHre padboThl. Bupl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITYYECHHUE.

KonnyectBo TemioTsl. YjaenbHas TEMIOEMKOCTh BellecTBa. TemnaooOMeH M TemioBoe
paBHOBecHe. YpaBHEHHUE TeIuloBoro Oananca. [lnaBieHune M OTBepaeBaHHME KPHUCTAUIMYECKUX
BEIIECTB. YenbHas TeruioTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenne. VYnaenbHas temiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS.

BrnaxnocTs Bo3ayXa.

OHeprus ToIMBa. Y IeJbHasl TEMJI0Ta CTOPAHMUSL.

[Mpunnunsr pabotel TemoBbix asurarenei KIIJ TemoBoro asurarens. TemoBbie
JIBUTATEIN U 3alUTa OKPY’KAIOLIEH CPEb.

3aKOH COXpaHEHHS U MPEBPALEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

1. HabGnronenue OpOyHOBCKOTO ABUKEHUSI.
2. HaGmonenue nuddysum.
3. HaGmroneHue siBIeHUI CMaYMBaHUS U KaMUIPHBIX SBICHHM.



4. HaOmoneHue TEIIOBOIO PACIIUPEHHUS Tell.

5. H3meHeHue naBieHHs raza npu M3MEHEHHU 00bEMA M HarpeBaHUU WM
OXJIKICHUM.

6. IlpaBuia u3MepeHus TeMIIEpPaTyphI.

7. Bwugsl Teronepenayu.

8. OxnaxaeHue Mpu COBEPIICHUH PabOTHI.

9. HarpeBanue npu coBepiieHUN paboThl BHCITHUMHU CHIIAMH.

10. CpaBHeHHe TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HabGnroneHue KUIICHHUS.

12. HaGnrogeHue nmocTosHCTBA TEMIIEpaTyphl IPH IJIABICHUU.

13. Mopenu TETIOBBIX JABUTATEIICH.

Jlabopamopuusie pabomot u onvimel.

1.  OnbITel IO OOHAPY)KEHUIO IEHCTBHS CHIJI MOJICKYJISIPHOTO MPUTSKCHHUS.

2. OnbIThI O BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

3. OmpIThl 0 HAOJIIOACHUIO TEIUIOBOTO PACIIMPEHHUs Ta3oB, KUIKOCTEH U
TBEPJIBIX TET.

4. OmnpeneneHue AaBiICHUS BO3/lyXa B 0a/UIOHE HITIPHIIA.

5. OmneIThl, AEMOHCTPUPYIOIIKME 3aBUCHMOCTH JaBIEHUS BO3JAyXa OT €ro
00BbéMa 1 HarpeBaHUs WK OXJIAXKICHUS.

6. IIpoBepka rumnoTe3sl TMHEWHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA YKUJIKOCTH
B TEPMOMETPUYECKOMN TPYyOKE OT TeMIIEpaTyphI.

7. HaOmronenue uW3MEHEHHUS BHYTPEHHEW OJHEPrHMM Tejla B pe3ylbTaTe
Teruionepe auu U padboThl BHEIIHUX CHIL

8. MHccnenoBanue siBI€HUSA TEIUIOOOMEHAa MHpPH CMEUIMBAHUM XOJIOAHOH U
ropsiuei BOABI.

9. OmpeneneHnue KOJIWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOAOW  MpH
TEII000MEHE C HArpeThIM METAJUIMYECKUM LIUJIMH]IPOM.

10. Ompegnenenue yaenbHOMN TEMIOEMKOCTH BEIIECTBRA.

11. HccnenoBanue mporecca uCapeHusl.

12. OmnpeneneHre OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. OmnpeneneHue yIeIbHON TEIUIOTHI IJIABJICHUS JIBA.

Pa3nes 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHSA.

Onextpuszanus Ten. /IBa poaa aieKTpuyeckux 3apsaoB. B3aumoneilcTBue 3apsKeHHBIX
tes. 3akoH KyroHa (3aBUCHMMOCTb CHIIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onexrpuueckoe none. Hanpssk€HHOCTh anekTpudeckoro nois. IlpuHnun cynepnosunyuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTapHbIN dJeKTpuuecKuil 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/a.

ONEeKTpUYECKUH TOK. YCIOBUS CYLIECTBOBAHMS DJIEKTPUYECKOro ToKa. McTouHukn
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ras3ax.

Onekrtprueckass nenb. Cwia Toka. OnekTpudeckoe HanpspkeHue. ConpoTHBIICHHE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIIEHHME BellecTBAa. 3akoH Owma 1 ydacTka LEMNH.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PabGota ¥ MOIIHOCTH 3JEKTpUYEecKOro Toka. 3akoH Jxoyns—JleHma. Dnextpudeckue
LeNU U MOTPeOUTENN IeKTpUIecKoi 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

IloctosiHHBIE MarHuThl. B3ammonelcTBHE NOCTOSHHBIX MAarHMTOB. MarHUTHOE MOJE.
MarauTtHoe moje 3eMJIM U ero 3Ha4eHue s )ku3HU Ha 3emute. OnbIT DpcTeaa. MaruutHoe mose
IIEKTPUYECKOr0 TOKa. [I[puMEHEHNE ANEKTPOMAarHuToB B TeXHUKE. [leficTBE MarHUTHOTO MO



Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. fIBieHue 3neKTpoMarHUTHOM uHAykuuu. IlpaBuno JleHua.
OnekrporeHepatop. CrocoObl MOMyYeHUS JJIEKTPUUYECKOW HHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpu3anus Teil.
JIBa poJia 2JIEKTPUUECKUX 3aps0B U B3aUMOJCHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.
DNeKTpocTaTU4eCKass NHIYKIHUS.
3aKOH COXpaHEHUs ICKTPUUECKUX 3aPsI0B.
[IpoBOIHMKY U AUBIIEKTPUKHU.
MoaenupoBaHH€e CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJISL.
HcToyHnKH OCTOSTHHOTO TOKA.
JIeNCTBUA DIIEKTPUYECKOTO TOKA.
0. DnexkTpuYecKUil TOK B KUJIKOCTH.
1. TazoBeblit pa3ps.
12. VI3mepeHue CUIIbI TOKA aMIEPMETPOM.
13. V3MepeHue IeKTPUISCKOro HAMPSHKEHUS BOJIBTMETPOM.
14. PeocraT u Mara3uH CONPOTHUBICHUI.
15. BsaumopeiicTBHE IOCTOSHHBIX MAarHUTOB.
16. MogenupoBaHue HEBO3MOKHOCTH Pa3/IeJIeHUs TOIIOCOB MarHuTa.
17. MopenvupoBaHue MarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.
18. OmmwiT OpcTena.
19. MarnuTHOE 10JIe TOKA. DJICKTPOMATrHHT.
20. JleiicTBHE MarHUTHOT'O TOJISl HA MPOBOIHUK C TOKOM.
21. DnekTpoABUTaTeNh MOCTOSHHOTO TOKA.
22. HccnenoBaHue SIBICHUS JIEKTPOMArHUTHOM WHIYKIIHH.
23. Omnpwiter ®apajyes.
24. 3aBUCHMOCTh HAIpaBJICHHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimel.
1. OmnbiTel 1O HAOMIONEHUIO DJIEKTPU3AlMU Tel WHIAYKIUEH U T1pu
COTNIPUKOCHOBEHUH.
2. HccnemoBaHuwe MAEWCTBHUS DIIEKTPUYECKOTO TIONS Ha TMPOBOJHUKH U
JUDJICKTPUKH.
3. CoOopka u mpoBepka padOoThI SNEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.
4. V3mepeHue U peryJMpOBaHUE CUITBI TOKA.
5. MH3mepenue u perynupoBaHHe HANIPSKEHUS.
6. HccremoBaHue 3aBUCHUMOCTH CHIJIBI TOKA, HIYIIETO 4Yepe3 pPe3ncCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUSI HA PE3UCTOPE.

RBROwooNoO N E

7.  OnsIThl, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh JNEKTPUYECKOTO
COIPOTUBIIEHHUsS MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAM IIOIEPEYHOI0 CEYEHUs U
MaTepuana.

8. [IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TMPU  TMOCIEI0BATEIILHOM
COCMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwia s CUJIBl TOKa MPH MapaIeIbHOM COCTUHEHUHU
PE3UCTOPOB.

10. Ompenenenue pabOTHI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.



11. OmpepeneHne MOLIHOCTH 3JIEKTPUUECKOrO TOKA, BBIAEISEMON Ha
pe3ucrope.

12. HccnemoBaHue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO 4epe3 JIAMIIOUYKY, OT
HaANpPsDKEHUS Ha HEH.

13. Omnpenenenne KII/] narpesatens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

15. V3yueHue MarHuTHOTO TOJIS TIOCTOSIHHBIX MAaTHUTOB MPHU X 00BEAMHCHUN
U pa3/ieJIeHUH.

16. HccnenoBanue neicTBUS SIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aUMOJICHCTBUS
KaTYyIIK{ C TOKOM U MarHuTa OT CUJIbl TOKAa U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. M3yuenue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

19. KonctpyupoBaHue u u3ydeHue padOoThl HJIEKTPOABUTATEIIS.

20. Wswmepenue KIIJ[ anexTpoaBurarebHONH yCTaHOBKH.

21. OmpITBI O WCCIIECIOBAHUIO SIBJICHUS JJIEKTPOMATHUTHOW WHIYKIIHH:
UCCJIEIOBAaHNE U3MEHEHUN 3HAYCHUS U HaIlPaBJICHUs HHAYKIIHOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexannueckue siBJIeHUsI.

Mexanunueckoe aBukeHHe. MarepuanbHasd Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe nABMXKeHHEe. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JIBUOKEHUU.

Yckopenue. PaBHOyckOpeHHOE mpsMoiuHelHHOe JBuxkeHHe. CBOOOIHOE TMajeHHeE.
Onbrtel [Nanuiies.

PaBHOMepHOE ABIKEHUE 1O OKpy:kHOCTH. [lepuon u yactota oOpaieHus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTPEMUTENBHOE YCKOPEHHE.

[Tepsriit 3akon Herotona. Bropoii 3akon Hetotona. Tperuit 3akon Herotona. Ilpuniun
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CWJIa TPEHUSI CKOJIBKEHUS, CHJIa TPEHUS
IIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpeHHe CBOOOJHOro MaJieHus.
JBuxenune 1aner Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[EepPErpy3KHu.

PaBHOBecue marepuanbHON TOUkKH. AOCONMOTHO TBEpHOe Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynec Tena. M3menenue nMmmynbsca. MMmnynbe cuibl. 3aKOH COXpaHEHUS! MMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexanunyeckast paboTta U MOIIHOCTh. PaboTa cui TskecTd, ynpyroctd, Tpenus. CBs3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus cKaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.
1. HaGnrogeHne MeXaHUYECKOTO JIBUKEHHS Tella OTHOCUTEIHHO Pa3HBIX Tell
OTCYETA.

2. CpaBHeHMEe TyTeH W TPAaeKTOPUH IBIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHTEJIBHO pa3HbIX T€JI OTCYETA.

3. H3mepeHHe CKOPOCTU M YCKOPEHUS IPSIMOIUHEHHOTO TBUKEHUSI.

4. MHccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOT'O IBHKEHUS.

5. HaGmoneHue ABMKEHUS Tea IO OKPY>KHOCTH.



6. HalGmoneHne MeXaHUYECKHX SBJICHUH, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexkay» npu e€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUU OTHOCHTEIBHO KaOWHETa
busuKu.

7. 3aBUCHMOCTb YCKOPEHHs Tejla OT Macchl Teja W JAEHCTBYIOLIEH Ha HEro
CUJIBI.

8. HaGmonenue paBeHCTBa CUJI IPH B3aMMOAECHCTBUM TeJl.

9. /3meHeHue Beca Tela MPU YCKOPEHHOM JIBUKECHUH.

10. Ilepenaua umiyinabca Npu B3aMMOAEHCTBUM TeJl.

11. TIpeoOpa3oBaHusi JHEPTUU NP B3aUMOICHCTBUH Tell.

12. CoxpaHeHue uMIlyJbca IIpH HEYIIPYroM B3aUMOJIEHCTBUN.

13. CoxpaHeHne UMITyJIbCa MPH a0CONIOTHO YIIPYTrOM B3aWMOJICHCTBUU.

14, HabGnroneHue peakKTUBHOTO JBHIKEHUS.

15. CoxpaHeHne MEXaHHMUYECKOW YHEPTUH MPH CBOOOIHOM MaICHUH.

16. CoxpaHeHne MEXaHUYECKOM SHEPruu NpH ABUKEHUU Tea Mo JeHCTBUEM
IPY>KUHBIL.

Jlabopamopuusie pabomot u onvimel.

1. KonctpynpoBaHue TpakTa [Uisi pa3roHa U JajbHEHIEro paBHOMEPHOI'O
JIBYDKEHUS [LIApUKA WIN TEJIEKKH.

2. OmpenencHue CpeaHEd CKOPOCTH CKOJIBKEHUS OpycKa WM JIBHKCHUS
IIapHKa 10 HAKJIOHHOW INIOCKOCTH.

3. Ompenenenne yCKOpeHHUs Tella NpPU PaBHOYCKOPEHHOM JIBUKCHHUHU IO
HaKJIOHHOM IJIOCKOCTH.

4. MHccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBYDKEHUH 0€3 HayaJIbHOW CKOPOCTH.

5. TlpoBepka THMNOTE3bl: €CIU MPH PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAyaJIbHOM CKOPOCTU IIyTH OTHOCATCS KaK psAJl HEYETHBIX YHCEJI, TO COOTBETCTBYIOLIHE
IIPOMEXKYTKHU BPEMEHH OJMHAKOBBI.

6. HccrenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHMS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHHUS.

7. Omnpenenenue ko3¢ (HUIMEHTA TPEHUS CKOJIbKESHHUS.

8. Ompenenenue >KECTKOCTH MPYKUHBI.

9. Omnpenenenue paboThl CUITBI TPEHUS PH PABHOMEPHOM JBI)KEHUU Teja MO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Omnpenenennie pa®OTBI CHJIBI YNPYrOCTH NpU MOABEME TIpy3a C
HCIIOJIb30BaHUEM HETOBUKHOTO U MOJBUKHOTO OJIOKOB.

11. W3ydeHue 3aKOHA COXpaHEHUs PHEPTUH.

Pa3nean 9. Mexannueckue Koj1e0aHUs M BOJIHBI.
KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIl: MEpHOA, 4acToTa,

aMmIMTyna. MarematudecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum npu
K0JIe0aTenbHOM JIBUKEHUU.

3aryxatomue Kojaebanus. BeiHy)neHHbIe Konebanus. Pesonanc. MexaHnueckue BOJIHBI.

CaoiicTBa MexaHn4eckux BOJH. [IpoponbHbIe U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

1. HaGmiogenue koneGaHMi TeN TMOJA JEHCTBHEM CHJIBI TSHKECTH U CHIIBI

YIIPYTOCTH.

2. HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPYKHUHE.

3. HaGmoneHne BEIHYXKICHHBIX KOJIGOAHUHN M pPe30HAHCA.

4. PacnpocTpaHeHHe MPOAOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.



6. AKycCTHUYECKMH pe30HaHC.
Jlabopamopuusie pabomot u onvimel.
1. OmnpeneneHue 4dYacTOTBI W TMEpHOAA KOJIEOaHUI MaTeMaTHYECKOTO
MasITHUKA.
2. Ompenenenue 4aCTOTHI M NIEPUO/Ia KOJICOAHUH NPYKMHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH NE€pUOJA KOJeOaHUH MOJBEIIEHHOIO K HUTH
rpy3a OT JUIMHbBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IeproJa KosueOaHU! NMPYKUHHOTO MasiTHUKA
OT Macchl Ipysa.
5. IlpoBepka He3aBHCHMOCTU Iepuoja KojeOaHWH Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MaCChl Ipy3a.
6. OmnbITbl, JEMOHCTPUPYIOUIME  3aBUCHUMOCTb  Iepuoja  KoseOGaHui
IPYKUHHOI'O MasiTHUKA OT MaccChl I'py3a U KECTKOCTH MPY>KUHBI.
7. VI3mepeHHe yCKOPEHUsl CBOOOJHOIO MaCHHMSL.
Pa3nesa 10. J1eKTpOMarHuTHOE M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJjie. DJIEKTPOMarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkasa 351eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBA3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 37€KTPOMarHUTHHIX BOJIH.
2. BoisHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. V3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOHJIBHOIO
tenedoHa.
Pa3znea 11. CBeroBbIe iBJICHHUS.
JlyueBas mopens cera. Mcrounuku cera. IIpsMonuHETHOE paclpoOCTpaHEHHE CBETA.

3armenus CoaHIA U HYHH. OTpameHHe cBeTa. I1nockoe 3CpKaJIo. 3aKoH OTpPaKCHUA CBCTA.

[penomienue cBera. 3aKOH MpeaoMiIeHHs cBeTa. [1oHOe BHYTpEHHEE OTPaKEHUE CBETA.

Hcnons30BaHuE MOJHOTO BHYTPCHHCTO OTPAKCHUA B OIITHYCCKUX CBECTOBOJIAX.

JIunza. Xon nydeir B snmH3e. Onruueckas cuctema Qoroamnmnapara, MUKpPOCKONA H

Teneckona. ['1a3 kak onTuyeckas CUcTeMa. BJ'IPBOpyKOCTL " JAJIbHO30PKOCTD.

Paznoxenne Oemoro cera B crnekTp. OmnbiTel HploToHa. CriodkeHHE CHEKTPabHBIX

IIBCTOB. I[I/ICHepCI/ISI CBCTa.

Hemoncmpayuu.
[IpsimonnHeitHOe pacipocTpaHeHHe CBETa.
OTtpaxxeHue cBera.
ITonmyyenne n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienune ceera.
OnTuyeckuii CBETOBOI.
Xon nydeil B cobuparouiei 1uH3e.
Xo Jlydel B pacCenBaroLEeH JIMH3E.
[Tonydenne n3o00paxeHuii ¢ TOMOIIbIO JINH3.
[Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
0. Mopgens riasa.
1. PasnoxxeHue 6emoro cBera B CIIEKTP.
12. TlomyuyeHue 6€TOTO CBETA MPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomuvl u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJla OTpPa)K€HHUS CBETOBOTO Jydya OT yrja
nasieHusl.
2. VI3y4yeHue XapaKTEpPHCTUK N300paKEHHsI TPEIMETa B TUIOCKOM 3epKalie.

RRoOoo~NoO WD E



3. HccnenoBaHue 3aBUCHMOCTH yIJia TPEJIOMIICHHUS CBETOBOTO Jiyya OT yria
NaJICHHUS Ha TPAHULIE «BO3LyX—CTEKIION.

4. Tlomy4yeHnue n300paXeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3HI.

5. Omnpenenenue (HOKYCHOIO pacCTOSHUS U ONTUYECKOM CHUibl coOuparouien
JIMH3BL.

6. OmbITHI 0 pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

7.  OmnbITBl 1O BOCHPHUATUIO LIBETA MPEIMETOB MpPH HX HAOIIOICHUU Yepe3
L[BETOBbIE (DPUIIBTPBHI.

Pa3nea 12. KBanToBbIC sIB/ICHHS.

OmneiTel Pezepdopna u muranerapuas mojzens aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PaguoaktuBHOCTh. Anb(da, Oera- M ramma-usnydeHus. CTpoeHHE AaTOMHOTO sJIpa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaanoaxtuBHble mpeBpameHus. Ilepuop
I0JIypacnasa aTOMHBIX sJIEp.

SnepHble peakuu. 3aKOHbBI COXPAHEHUS 3apsI0BOT0 U MacCOBOI'0 YHUCEI. DHEPTHs CBA3U
aToOMHBIX saep. CBa3p macchl U dHepruu. Peakumm cuHTe3a u geneHus suep. Mcrounuku
sHeprun CosHUA U 3BE3 .

SAnepnas sHepreruka. JlecTBUs paiMOAKTUBHBIX U3Jy4YEHUH HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

1. CnekTpsl U3Iy4eHHs U HOTJIOIEHHS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnextp Bozopoza.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéryrka MOHU3UPYIOMINUX U3TYUCHHH.

6. Peructpanus u3nydeHus NpUPOIHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopuuvie pabomot u onvimel.

1. HaOnroneHue CIUIOUIHBIX U TMHEHYATBIX CIIEKTPOB U3IYUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHME SHEPrHMM YacTHULbI MO TOPMO3HOMY
nyTH (1o otorpadusim).

3. H3mepeHue paguoakTUBHOTO (hOHA.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYJIb.

[ToBTOpUTENBEHO-0000IIAONMI  MOJY/Nb MpeAHa3HAa4eH JUIsl CHCTEeMaTHU3alud |
0000111eH!S TPEIMETHOTO CO/IEP KaHMSI U OIbITA JIEATENbHOCTH, MPUOOPETEHHOTO NPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

IIpy wW3ydeHMH JAHHOTO MOJYJS pEWIN3YIOTCI W CHCTEMaTU3UPYIOTCS  BUIBI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecnedyuBaeTcs JOCTUKEHHE MPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB 0OyueHHs, (HOpMHUPYETCS €CTECTBEHHOHAay4yHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPHUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMHU OOBSICHATh (PU3MUECKUE SIBICHUS, MPUMEHSS IOJIyYeHHbIE 3HAHMUS,
pemaTth 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIHATBHO AESATEIBPHOCTHBIM XapakTep MAHHOIO paszeia pealu3yeTrcs 3a CUéT
TOT0, YTO 00y4arolInecs BBIMOIHIIOT 33JaHUsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMHM pAaCHO3HABaTh M HAYYHO OOBSACHATH (U3NYECKHE
SBJICHHS B OKPYXKAIOILEH TPUPOJIE U TTOBCEAHEBHOM )KU3HU;

MCIOJIb30BaTh HAYYHbIE METO/Ibl UCCIIEAOBAaHUS (PU3MUECKUX SBJICHUH, B TOM YHUCIE JUIS
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, HAay4yHble OCHOBBI HaubOoyiee BaXXHBIX JIOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTHI, HalpuMep, MPAKTUUECKOr0 MCIOJIb30BaHUS PA3IMYHbIX HCTOYHUKOB SHEPTUH Ha
OCHOBE 3aKOHa IIPEBPAIICHUS U COXPAHEHHUS BCEX U3BECTHBIX BU/I0B DHEPIHH.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBJI€HO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrare usydenuss (QU3MKM HAa YpOBHE OCHOBHOTO oOOmIeEro oOpa3oBaHHs Y
oOyuaromierocst Oynyt c()opMUPOBaHBI CISAYIOIINE INYHOCTHBIE PE3YNIbTAThl B YACTH:

e 1) MaTpMoOTU4YeCKOro BOCIIUTAHUSA:

® - INPOSIBJICHHE MHTEPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOU
¢busnveckoil HayKw;

® - [ICHHOCTHOE OTHOILIEHHE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

e 2) rpa:kIaHCKOro v JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

® - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATHUYECKHUX IPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3UKH;

® - OCO3HAaHUE BAKHOCTH MOPAJIbHO-3TUYECKUX MPHUHLMIIOB B JEATEIBHOCTH
Y4EHOT0;

e 3)3CTeTHYECKOI0 BOCIIMTAHHUA:

® - BOCHPHUATHE 3CTETUYECKUX KayecTB (PU3MYECKOW HayKH: €€ rapMOHUYHOIO
IIOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'O NO3HAHMSA:

® - 0CO3HaHHUE [[EHHOCTU (PU3UYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHUPa, OCHOBBI Pa3BUTHsI TEXHOJIOTHI, BaKHEHIIIEH COCTABISIONICH KyIbTYpHI;

e - pa3BUTHE HAy4YHOM JHOOO3HATEIBHOCTH, HUHTEpEca K HCCIEI0BATEIbCKON
NeSITENIbHOCTH;

¢ 5) dpopmupoBaHus KYJbTYPHI 310POBbSI H IMOLMOHAJIBLHOT0 0JIATONOTYYHs:

e - OCO3HAaHWE I[EHHOCTH O0e30macHoro obOpaza >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTHU NpaBUJI O€30IaCHOrO IOBEJEHUS Ha TPAHCIOPTE, Ha
JI0porax, ¢ AMEKTPUIECKUM U TEIUIOBBIM 000PYJOBAaHHEM B JOMAIITHUX YCIIOBUSX;

e - c(hopMUPOBAHHOCTH HaBBhIKA pedIEKCUU, IPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U
TaKOro e MpaBa y Apyroro 4ejoBeKa;

e 06) TPYA0BOI0 BOCIIMTAHMS:

e - AaKTMBHOE Yy4yacTHEe B pEIICHWU TMPaKTUYeCKHX 3adad (B paMKax CEeMbH,
o0pa3oBaTeNbHONW OpraHu3alMy, Tropoja, Kpas) TEXHOJOTHMYECKOW U  COIMAaIbHOM
HaIpaBJIEHHOCTH, TPEOYIOIUX B TOM YKCIe U (PU3MUECKUX 3HAHUM;

® - UHTEpeC K MPAKTHUYECKOMY U3YUEHHI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3HKOIL;

e 7)3KOJI0TM4YECKOr0 BOCIIMTAHUSA:

e - OpUEHTallUs Ha NpUMEHEeHHEe (QU3NYECKUX 3HAHMU U1 pelleHus 3aaad B
o0jacTu OKpYyXarollel cpenbl, IJIaHUPOBAaHUS IOCTYNKOB M OLIEHKHM MX BO3MOMKHBIX
MIOCJIEACTBHM JUUISl OKPYKAIOLLEN CPEebl;

® - OCO3HaHHE TIJI00AJIBHOTO XapakTepa SKOJIOTMYECKHUX MpolieM U IMyTed ux
pelieHus;

e 8) aganTanMM K H3MEHAKIIMMCH YCJOBHSIM CONHAJLHOH W NPUPOAHOM
cpeabl:

® - IOTPEOHOCTH BO B3aMMOJICHCTBUU MPHU BHITIOJHEHUH UCCIEOBAHUM U MIPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;

e - T[IOBBIICHHME YpPOBHSA CBOEH KOMIIETEHTHOCTH Ue€pe3  IPaKTUYECKYIO
JESITENbHOCTD;

e - OTpeOHOCTh B (hOPMHPOBAHUHM HOBBIX 3HAHWM, B TOM 4ucie (GOPMYyINPOBATH
UJIeH, IOHSTHSI, TUTIOTE3bI O GU3NUYECKUX OOBEKTAX U SIBICHUSAX;



e - oco3HaHUe AePUIMTOB COOCTBEHHBIX 3HAHUNW W KOMIETEHTHOCTEH B 00IacTH
busuky;

® - [UITAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (DU3MYECKHUX 3HAHUM;

® - CTpeMJICHHE AHAJTU3UPOBATH U BBIABIATH B3aUMOCBSI3H MPHUPOJBI, 00IIECTBA U
9KOHOMHKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NICCKUX 3HAHMUIA;

® - OICHKAa CBOMX JICHCTBHI C Y4YETOM BIUSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX IJI00ATBHBIX TOCIICICTBHN.

METAINIPEIJMETHBIE PE3YJIbTATbBI

B pesynabrare ocBoeHMs IporpamMmbl IO (DU3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHble Yy4yeOHble JAECHCTBUS, KOMMYHUKAaTHUBHbIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTeabHBbIE YHHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBbie Joruyeckue aeiicrBus:

e  BBUBIATH M XapaKTepU30BaTh CYILIECTBEHHbIE IPU3HAKU OOBEKTOB
(s1BICHUI);

e  YCTaHABIMBATh CYNIECTBEHHBIN MPU3HAK KIACCH(PHUKAIIMHA, OCHOBAHUS IS
00001IeHNs 1 CPAaBHEHUS;

®  BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;

®  BBIABIATH INPUYMHHO-CJIEICTBEHHbIE CBSI3U INPH H3YYECHUHU (PU3UUECKUX
SBJICHUA M TPOLIECCOB, JIeNaTh BBIBOJBl C UCIOJb30BAHUEM JAEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKJIOUEHHUH, BBIIBUraTh T'MIIOTE3bl O B3aUMOCBS3SAX (PU3MUECKUX
BEJIMYMH;

®  CaMOCTOSITENbHO BBIOMpPATh croco0 pemieHus y4yeOHOH (usnueckoi
3a/1a4M (CpaBHEHHE HECKOJIbKMX BapUaHTOB pelIeHHUs, BbIOOp Hanbosiee MOAXOASIIEro
C Y4E€TOM CaMOCTOSATENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

®  HCIIOJIB30BATh BOIIPOCHI KAK MCCIEA0BATEIbCKUI MHCTPYMEHT IIO3HAHMS;

e  IIPOBOJUTH IO CAMOCTOSITEILHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
bu3nueckuit SKCIepUMEHT, HeOOIbIIOE Hcciel0oBaHue (PU3NUECKOTO SIBJICHMUS;

e  OIEHMBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAHUS WJIN SKCIIEPUMEHTA;

®  CaMOCTOSTENBHO (OPMYIMPOBATH OOOOIIEHHS U BBIBOJIBI IO Pe3yiIbTaTam
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

e  [IPOTHO3UPOBATH BO3MOXKHOE JajibHEHIIee pa3BUTHE  (PUIMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUraTh MPENOJI0XKEHNU 00 X Pa3BUTHH B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Padora ¢ unopmanmeii:

®  TPUMEHSTh PA3JIUYHbIE METOJbl, HHCTPYMEHTHI U 3alpPOChl MIPHU MOUCKE U
otbope MHpOpMAIIMK WIM JAHHBIX C YYETOM MPEAIOKEHHON ydeOHOH (u3nueckoin
3a/1a4i;

®  aHaJIM3UPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETHUPOBATH MH(POPMALIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,



®  CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpPMY MpPEACTaBICHUS
UHPOpPMALlMM W WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIO0XKHBIMH CXEMaMH,
IrarpaMMamMu, HHOU TpaguKon M UX KOMOMHAIIUSMH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e JeiiCTBUS:

e B xojJe oOCyX/aeHHUs yu4eOHOTO MaTepHuala, pe3ylbTaToB JabOpaTOPHBIX
paboT M TPOEKTOB 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOH TeMBbl U
BBICKA3bIBaTh WJIEM, HALEJIEHHblE HAa pEUIeHHe 3aJaud M [OoJJepiKaHue
0J1aro’KenaTeIbHOCTH OOIIECHMS;

®  COIIOCTaBJSITh CBOM CYXIECHHUA C CYXICHUSAMH JPYTUX YYaCTHHKOB
Jranora, oOHapyKUBaTh pa3IMYMe U CXOJCTBO NO3ULINH;

e  BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

e  nyOJMYHO NPEACTABIATH PE3yJbTaThl BHIMOJIHEHHOTO (PU3MUYECKOTO OMbITA
(9KCIIeprMeHTa, UCCIIeIOBaHMUs, TIPOCKTA);

e [IOHMMaTb ¥  HUCHOJb30BATh  MPEUMYILECTBA  KOMAaHJIHOW  H
WH/IMBUYaJIbHOM pabOThI IIPU PELICHUH KOHKPETHON (U3NYECKOM poOIeMbl;

®  [PUHUMATH L€ COBMECTHOH JESTEeIbHOCTH, OPTraHU30BBIBATH JICHCTBHA
no e€ JOCTH)KEHHUIO: DPACHpPEeleNsTh PO, OOCYXKAAaTh MPOLECChl U PEe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

®  BBINOJIHATH CBOIO YacTh PabOTHI, JOCTUTasi KAYECTBEHHOTO Pe3yJibTaTa Mo
CBOEMY HAIPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C JPYTUMH WIEHAMH KOMaH/Ibl;

®  OIICHUBATh KA4YeCTBO CBOETO BKJAJa B OOIIMH NPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeI‘yJIﬂTI/IBHbIe YHHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCcTBUA

Camoopranuzanmusi:

®  BBIABIAITH MPOOJIEMBI B )KM3HCHHBIX U YUEOHBIX CHUTYaIUAX, TPEOYIOIIUX
JUTSL pelieHus: GU3NIECKUX 3HAHUM;

L OPHUCHTHUPOBATLCA B Pa3JINYHBIX moaxonax IMPUHATHA pCHICHI/II\/JI
(MHIMBUYyaIbHOE, IPUHATHE PELICHUS B IPYIIE, IPUHATUE PELICHUH IPYNIoNn);

®  CaMOCTOSITEIHHO COCTABIATH ATOPUTM pelieHus: GU3NUecKoi 3a1auu Win
MJIaHA UCCIIEIOBAHUS C YUYETOM UMEIOIIUXCSI PeCypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh MpPEAJIaracMble BApUAHThI PEIICHU;

e  Jenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTELIEKT:

L AaBaThb aICKBATHYIO OICHKY CUTyalluu W NIpCJiarath jiaH eé HU3MCHCHUA,

e  OOBSCHATH TMPUYMHBI JOCTHKCHHUSI (HEJOCTHIXKEHHS) Ppe3ylbTaToB
NESTENbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

L BHOCHUTBb KOPPEKTHBBLI B ACATCIBHOCTDH (B TOM YHCJIE B XOJ BBIIIOJIHCHUA
(U3HYECKOTO UCCIICJIOBAHMS WM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITCIIECTB,
M3MEHUBIIUXCS CUTYallUi, yCTAHOBJIEHHBIX OIMOOK, BOSHUKIIIUX TPYTHOCTEH;

®  OICHUBATH COOTBETCTBHE PE3yJIbTaTa IIEITU M YCIOBUSIM;

®  CTaBHUTH ce0s HA MECTO JIPYroro 4YeioBeKa B XOJE CIopa WM JAUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMCPCHUA U JIOTUKY APYTOTO,

e  MpU3HABaTh CBOE MPABO HA OMIMOKY MPH peuieHNH GU3NUYECKUX 3a7a9 UITN
B YTBEPXKICHUAX HA HAyYHbIE TEMBI U TAaKOE K€ TIPaBO APYTOTO.



INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenust B 7 Kjacce IpeaAMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y O0YUAIOIIMXCS YMEHHUI:

®  WUCNONB30BaTh MOHATHS: (U3MYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJr0IeHUE, SKCIIEPUMEHT, MOJIENb, TMIIOTE3a, €AMHUIBI (PU3UYECKUX BEIUYHH, aTOM,
MOJIKYyJla, arperaTtHbleé COCTOSHUs BemiecTBa (TBEpPAOE, >KUAKOE, Ta3000paszHoe),
MEXaHUYECKOe JBIKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPAMOJUHEHHOE),
TPaeKTOpHUs, paBHOACUCTBYIOUIAas cwuia, Jaeopmanus (ympyras, IUlacTUYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYbI;

e  paznuyath sABIEHUS (OUQPQyY3us, TEIOBOE TBM)KEHUE UYACTUIl BEIIECTBA,
pPaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, MHEPLIMS, B3aUMOJEHCTBHUE TE,
paBHOBecHE TBEPIBIX TEJI C 3aKPEIUIEHHOW OCBIO BpALICHHUs, Nepejada JaBiIeHUs
TBEPIABIMU TENAMH, KHUJKOCTSIMU U Ta3aMu, aTMoc(hepHOe NaBJieHHUE, IJIaBaHHE Tell,
IPEBpALLCHUs] MEXaHUYECKON 3HEPruM) MO ONUCAHUIO UX XapaKTEePHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIIHNX JaHHOE (PU3UIECKOE SBIICHHE;

®  pPaCHoO3HAaBaTh IMPOSBICHUWE U3YYCHHbIX (U3MYECKHX  SBICHUH B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3NYECKUE SBICHHUS B IPHUPOJE: MPHUMEPHI
JBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B KUBOM M HEXUBOU IpUpOJIE, NEHCTBUE CUJIIBI
TPEHUs B IPUPOJIE U TEXHUKE, BIMSIHUE aTMOCPEPHOrO JaBJIECHUS Ha )KUBOW OpraHU3M,
IUIaBaHKE PbIO, phlUary B TEJ€ YEJI0BEKA, IPU ATOM NEPEBOJUTH MPAKTUUYECKYIO 3a7auy
B y4eOHY0, BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPpU3HAKHU) (PU3UUYECKUX SIBICHU;

®  ONHKCHIBATh M3yYCHHBIC CBOMCTBA TNl U (PU3UYECKUE SIBICHUS, UCIOIB3YS
¢u3nveckne BeMUIMHBI (Macca, 00BEM, TNIOTHOCTD BEIIECTBA, BPEMS, IIyTh, CKOPOCTH,
CpEeIHsIsl CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSDKECTH, BEC Tella, CHIla TPEHHUS, J1aBIeHUe
(TBEpHOro Tena, >KMIKOCTH, rasza), BBITAIKUBAIOLIAs CHJIA, MEXaHWYecKas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(QULIUEHT IO0Je3HOro AEeUCTBUS
MEXAaHU3MOB, KMHETUYECKasi W MOTEHLHUAJIbHAsl 3HEPIUs), IPU ONMCAHUU IPABUIBHO
TPAKTOBaTh (PU3MUECKUI1 CMBICI MCIIOJIb3YEMBbIX BETUUMH, UX 0003HAYCHUS U €AMHULIBI
(Gu3NYeCKUX BEIMYUH, HAXOAUTHh (OPMYJbl, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHUCHMOCTEH
(GUBHUYECKUX BEINYHH,

®  XapaKkTepu3oBaThb CBOICTBa Tel, (PU3MUECKUE SBIEHUS U MPOLECCHI,
UCMONB3Yysl NpaBWiIa CJIOXKEHUsS CWI (BAOJIb OJHOW mpsiMoil), 3akoH ['yka, 3akoH
[Tackains, 3akoH Apxumea, MPaBUIIO paBHOBECHS phiuara (010Ka), «30JI0TOE MIPaBUIION
MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON SHEPrHM, IPU ITOM J1aBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMaTHUYECKOE BBIPAKEHUE;

e  OOBIACHATH (pU3MUECKUE SIBICHUS, IPOIIECCHl U CBOMCTBA TeJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull IPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e  pemarb pacy€THble 3adaud B 1—2 JEHCTBUSA, HCHOJB3YySA 3aKOHBI U
(dopMyIbl, cBSI3bIBAIOLINE (PU3MUECKUE BETUUMHBL: Ha OCHOBE aHAIM3a YCIIOBHS 3a1a4H
3aMUChIBaTh KPaTKOE€ YCJIOBUE, MOJCTABIATh (U3NYECKUE BEIUYUHBI B (QOPMYJIBl U
IPOBOJUTH Pacy€Thl, HAXOAUTH CIIPAaBOYHBIC JIaHHBIE, HEOOXOAMMBIE Ui pPELICHUs
3a]a4, OLIEHUBATh PEATUCTUYHOCTh MOTYYEHHON (U3UYECKON BETUUNHBI;

®  pacno3HaBaTh NPOOJEMbI, KOTOpPbIE MOXKHO PpEIIUTh TPU TOMOLIH
(¢U3MUeCKUX METOJIOB, B ONHCAHUU HCCIENOBAaHMUSA BBUIEIATH IPOBEpSIEMOE



IIPENII0JIOKEHNE (TUIIOTE3Y), pa3InyaTh U UHTEPIPETUPOBATH MOJIYYEHHBIN pe3yibTar,
HAXOJUTh OMIMOKU B XOJI€ OMBITA, JAEJaTh BBIBOABI IO €r0 Pe3ybTaTaM;

®  QPOBOJUTH OIBITHI 1O HAOMIOACHHIO (U3MYECKUX SBICHUH WIH
bu3nYeCKUX CBOWCTB Tel: (GOPMYIUPOBATH MPOBEPSEMbIE MPEANONIOKEHHS, COOUpaTh
YCTAaHOBKY U3 MPEAJIOKEHHOro 00OpyAOBaHHMsA, 3alMChIBaTh XOJ OIbITa U
(dbopMynTUpOBaTH BHIBOJIBI;

e  BBIIOJHATH MpPSIMbIE H3MEPEHHUS PACCTOSIHUS, BPEMEHHU, Macchl Tea,
00béMa, CHUJIBI M TEMIEepaTypbl C HCIOJb30BAaHHEM aHAJOTOBBIX M HU(POBBIX
npuOOpoB, 3alMCHIBaTh IMOKa3aHUS NPUOOPOB C YUYETOM 3alaHHON abCONIOTHOM
[IOTPELIHOCTH U3MEPEHU;

®  POBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMUYUHBI OT
JIPYroll C HUCHOJB30BaHUEM MPSMBIX H3MEpPEeHHH (3aBUCMMOCTH IYyTH PaBHOMEPHO
JBIKYLIETOCsl T€la OT BPEMEHHU JIBH)KEHUS Tejla, CUJIbl TPEHMsI CKOJIbKEHUSI OT Beca
Tena, KauecTBa OOpabOTKM MOBEPXHOCTEW TEN U HE3aBUCHUMOCTH CHJIBI TPEHHUS OT
IUIOLIAIM  COIIPUKOCHOBEHUSI TeJ, CWUJIbl YIPYrocTH OT Y/UIMHEHUS NPYXKHUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT O0bEMa MOTPYKEHHOM YacTH Telna W OT IUIOTHOCTH
KUJKOCTH, €€ HEe3aBHUCHMOCTH OT IUIOTHOCTU Tela, OT TJyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBHM IJIaBaHUS TEJ, YCIOBUI paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Yy4eOHOTO MCCIEIOBaHUSA, COOMpATh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUS, CIEAysd MPeaoKEHHOMY IUIaHy, (PUKCHUpOBATH pe3yibTaThl
MOJyYCHHOW 3aBUCHMOCTH (PM3MUYECKUX BEIUYMH B BHUJE IMPEUIOKECHHBIX TaOIHIl U
rpaduKoB, nenaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHMUS,

®  [POBOJUTH KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIUYMH (IUIOTHOCTh
BEIIECTBA KUAKOCTU U TBEPJOrO Teja, Cujla TPEHUS CKOJIbKEHUS, TaBJICHUE BO3yXa,
BBITAJIKUBAIOIIAs CHUJIA, JCWCTBYIOIIass Ha TMOTPY>KEHHOE B KHUAKOCTh TeJo,
KO3 QHUIMUEHT TOJE3HOrO ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
WHCTPYKIMU: TP BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEIIMYUHBI;

e  coOmOIaTh MpaBHUia TEXHUKH 0€30MaCHOCTHU MPH paboTe ¢ 1abopaTOpPHBIM
o0opynoBaHuEM;

e  yKa3blBaTh NPUHLMUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB:
BEChl, TEPMOMETp, JAWHAMOMETp, cOoOULIaloIKecss Ccocyabl, OapoMerp, pblyar,
HOJBMKHBIM U HETTOJIBHKHBIHN OJIOK, HAKJIOHHAS TJIOCKOCTb;

®  XapaKTepu3OoBaTh MPUHUUIBI JEHCTBUS M3YYEHHBIX MNPUOOPOB U
TEXHUUYECKHUX YCTPOICTB C ONOpOM Ha MX omMcaHus (B TOM 4HCIE: MOAMIUIHUKH,
YCTPOMCTBO  BOJONPOBOJA, THUIPABIMYECKUH IPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOW HACOC, apEOMETP), UCIIONIB3Ys 3HAHMS O CBOMCTBAX (DU3UYECKUX SIBICHUUN
U HE0OX0JMMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e  [IPUBOAUTH TpUMEpbl  (HAXOAWUTh HMHPOpPMAIMIO O  IpUMEpax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (PU3NYECKMX 3HAHUI B IOBCETHEBHOM XHU3HHM IS
oOecrieueHus 0Oe€30MacHOCTH Mpu oOpalleHuu ¢ npubopaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3/0pOBbS U COOJIOJEHHS HOPM 3KOJOIMYECKOIO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

®  OCYWIECTBIATH OTOOpP MCTOYHMKOB uHGpopmauuu B HHTepHere B
COOTBETCTBUM C 3aJIaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUN U
MyTEM CpaBHEHMSI Pa3IMYHBIX HCTOYHHUKOB BBIJENATH HH(OPMALIHIO, KOTOpas SBIISAETCS
IPOTHBOPEYMBON HIIM MOXKET ObITh HEJOCTOBEPHOIA;

®  CIIOJIb30BATh MPHU BHINOJHEHUHM YyYEOHBIX 3aJaHUI HayYHO-TIOMYJISIPHYIO
auTepaTypy (pU3MYECKOro cojAepiKaHHs, CIPAaBOUYHbIE MaTepHallbl, PECypCchl CETH



WuTepHer, BiageTh npuéMamMu KOHCIIEKTHPOBAHHS TEKCTa, IpeoOpazoBaHUs
nH(OpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e  co3JMaBaTh COOCTBEHHBIC KpaTKHUE IMHCHMEHHBIC U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpManMKU (PU3NYECKOTO COICpKaHUS, B TOM UHCIIE
nyOIMYHO [JenaTh KpaTKue COOOLIEHHS O pe3ysbTarax IPOEKTOB WIM Y4EOHBIX
WCCJIE0BAHMM, TIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh W3yUYEHHBIN NMOHATUIHBIN anmnapar
Kypca (hM3MKH, COMTPOBOXK/IATh BBICTYIUICHHE TIPE3CHTAIIUCH;

® [pU BBINOJHEHUU Y4YEOHBIX IMPOEKTOB W HCCIEAOBAHUN paCIpeaesiTh
00s13aHHOCTH B TPYINIE B COOTBETCTBHM C IOCTABJICHHBIMH 3aJauyaMu, CIEOUTH 3a
BHITIOJTHCHUEM IUIaHA JICWCTBUM, aJCKBATHO OIICHUBATh COOCTBEHHBIA BKIIA] B
JEATEIbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aMMOJEHCTBHE, YUUTHIBAsS
MHEHHE OKPYKAIOIIUX.

K xonmy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH y OOYHAIOIIUXCS YMEHUH:

®  JCIOJIB30BaTh NOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHUE
aTOMOB U MOJIEKYII, arperaTHbIe COCTOSIHUS BEIIeCTBA, KPUCTAILTUYECKHE U aMOp(dHbIE
TeNa, HACBHIIMICHHBIM W HEHACHIIICHHBIM mMap, BIAXHOCTh BO3JyXa, TEMIEparypa,
BHYTPEHHSSl 3HEprus, TEIJIOBOM JBUTraTENlb, 3JIEMEHTAPHBIN SIEKTPUUYECKUN 3apsi,
AIIEKTPUYECKOE TMOJIE, MPOBOAHUKUA U JUAJICKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUUECKHUI TOK,
MarHuTHOE MOJIE;

e  pa3nuyaTh SABJICHUS (TEIUIOBOE pPACIIMPEHUE M CXaTue, TeIruiornepenaya,
TEIJIOBOE  pPaBHOBECHE, CMayMBaHWE, KaNWUISAPHBIE  SIBJICHUS,  HCIApEHUE,
KOHJICHCALIU, TJIaBJICHUE, KpUCTAJUIH3aIus (0TBEpACBaHNE), KUTIEHUE, TeIIonepeaaya
(TeTIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJACHCTBUE
3apANIOB, JNEUCTBUS SJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBHUE
MarHuTOB, JCHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
UHAYKIHS) TI0 ONHMCAHUI0O UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NICCKOE SIBIICHUE;

e  pacrmo3HaBaThb MPOSBIECHHE HW3YYCHHBIX (U3NYECKUX SBICHUHA B
OKpY’KarollleM MHUpe, B TOM 4Hclie (pU3udYecKue sBIEHUS B MPHUPOJE: TOBEPXHOCTHOE
HATsDKEHUE W KalWJUISIPHBIE SIBJICHUS B MPUPOJIC, KPUCTAUIBI B MPHUPOJIE, U3TyUeHUE
ConHila, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHes,
CHera, JJIEKTPUYECKHUE SBJICHHS B aTMocdepe, SJIEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeiid MOT0COB, POJIb MAarHUTHOTO TMOJS IS SKU3HH Ha
3emuie, MOJSIPHOE CHUSHUE, MPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 33/7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHUIA,

®  ONKCHIBaTh U3YYCHHBIC CBOWCTBA TEN U (PU3WUYECKUE SBICHUS, UCTIONB3YS
du3nYecKue BEIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEPTHs, KOJUYECTBO TEILIOTHI,
yZelbHAas TeIUIOEMKOCTh BEIECTBA, y/eIbHas TEIJIOTa IUIABIICHUS, yeIbHas TEII0Ta
napooOpa3oBaHus, yIelIbHAsl TEIJIOTAa CrOPaHUsI TOTUIMBA, KOA(DPHUIIMEHT IMOJIE3HOTO
JIEMCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENbHAS BIIAKHOCTh BO3/yXa, 3JEKTPUUYECKHM
3apsii, CUJia TOKa, OJJICKTPUYECKOE HANpsDKEHHE, COMPOTHBICHUE IPOBOJIHUKA,
yIIeTbHOE COMPOTUBIICHHE BEIIECTBA, pab0oTa U MOIIHOCTh JEKTPUUECKOTO TOKA), TPHU
OTMHMCAaHUU TPABUIBHO TPAKTOBATh (PU3WYECKUIA CMBICT HCIOIB3YEMBIX BEIUYHH,
0003HaYCHHS] ¥ €AMHUIIBI (PU3HUECKUX BEITHYUH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTHMH BEIMYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

®  XapaKTepu3OBaTh CBOWCTBA TeJ, (U3WUYECKHE SBICHUS W IIPOIECCHI,
WCIIOJIB3YSl OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOH TEOPUU CTPOCHHUS
BEIIECTBA, MPHUHIUI CYMEpPIO3UIIMK ToNiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH



COXpaHEHHMs 3apsna, 3akoH OMma s ydacTka nenu, 3akoH JDxoyna—JleHna, 3akoH
COXpaHEHMsI SHEpPruM, NpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aIUCBHIBAaTh €0 MaTEMAaTUYECKOE BBIPAKECHMUE;

e  OOBICHATH (U3MYECKHUE NPOLIECChl W CBOWCTBA TEl, B TOM 4YMCIE U B
KOHTEKCTE  CUTyallU  INPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYMHHOCIIE/ICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e  pemarb pacu€THble 3adaud B 2—3 JEHCTBUSA, HCHOJB3YS 3aKOHBI U
(dbopMyIbl, cBSI3bIBAONINE (PU3HMUECKUE BETMUYMHBL: Ha OCHOBE aHAIM3a YCIIOBHS 3a1a4H
3allAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHUS 3aJayd,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIs €€ PeIIeHus], TPOBOJUTH PacuEThl U
CpaBHUBATh [10JIyUCHHOE 3HauUeHHE (PU3MUECKON BETMUYHUHBI C U3BECTHBIMU JAHHBIMU;

®  pacmo3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh TpPU HOMOIIU
(U3NUECKUX METOJOB, MCIOJIb3Ysl ONMMCAHUE HMCCIECIOBAHUS, BBLACITATH MPOBEPIEMOE
IIPEIIIOJIOKEHNE, OLICHUBATh IPAaBUWJIBHOCTh IIOPSAKA IIPOBEICHMS MCCIEAOBaHUSA,
JleNaTh BBIBOJBL;

®  [POBOIUTH OIBITBI 1O HAOMIOJCHHIO (U3MYECKUX SBJICHUH WM
(bu3nUecKux CBOUCTB Tel (KalWIISPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT
ero o0wvéma, TeMmIeparypbl, CKOPOCTH IIpOIEcca OCTHIBAHUS M HArpeBaHUs TIpU
U3IY4eHUH OT I[BeTa M3JIydaroulei (MOrJoLaomeil) MOBEpXHOCTH, CKOPOCTh
WCIIApEHUs BOJBl OT TEMIIEpaTypbl JKMAKOCTHM M IUIONIAAM €€ IIOBEPXHOCTH,
JJNIEKTpU3alMsl Tel U B3aUMOACHUCTBHE DIIEKTPUYECKUX 3apsioB, B3aUMOJEHCTBHE
IIOCTOSIHHBIX MarHWTOB, BU3YyaJW3allMsl MAarHUTHBIX IIOJIE€H ITIOCTOSIHHBIX MAarHuTOB,
JEHCTBUS MAarHUTHOTO IIOJII HAa IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOWCTBA DIJIEKTPOABHUraTENsl IOCTOSIHHOTO TOKa): (HhOpMyIHpoOBaTh MpOBEpsSEMBbIC
HPENONI0XKEHUs, COOMpPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BaHUs, ONUCHIBATh
XOJ] OIbITa U (POPMYITHPOBATH BHIBOJBI;

e  BBIIOJHATH NPSIMBIE  M3MEPEHHUs  TEMIEPATypbl, OTHOCUTEIbHON
BIIQ&XKHOCTH BO3JyXa, CHWJIbl TOKAa, HAIpPSOHKEHUSA C HUCIOIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTUYUKOB (PM3MUYECKUX BEJIMYHMH, CPaBHHUBATH PE3yJbTaThl U3MEPEHUN C
y4€TOM 331aHHOM aOCOJIFOTHON MOTPENIHOCTH;

° MPOBOJIUTH UCCIJIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEJTHMYUHBI OT
JIpYrol C HCHOJB30BAHUEM IMPSIMBIX H3MEPEHUH (3aBUCUMOCTb CONPOTHUBICHUS
IIPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAM IIONIEPEYHOr0 CEYEHUS U  YAEIBHOIO
CONPOTHUBIICHUs BEIIECTBA MPOBOJHUKA, CHJIbI TOKAa, UAYLIETO 4Ye€pe3 IPOBOJIHHUK, OT
HaIpsDKEHUsT Ha NPOBOJHMKE, MCCIIEIOBAHUE IIOCIIENOBATEIBLHOIO U IapajlIeIbHOIO
COEIMHEHUI NPOBOJHMKOB): IJIAHUPOBATh HCCIIEOBaHHE, COOMpATh YCTAaHOBKY U
BBINOJIHATh M3MEPEHMs, Cleaysl NMpeIoKEHHOMY IUIaHy, (PUKCHpPOBATH pPe3yJbTaThl
MOJIyYUEHHOM 3aBUCUMOCTH B BHUAE Ta0null U Trpa@uKoB, JAeNaThb BBIBOJBI 110
pe3ynbTaTaM UCCIIEI0OBAHMS;

®  [POBOJAUTH KOCBEHHbIE H3MEpPEHUsI (PU3MUECKUX BeNUUYUH (yAelabHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTHUBIEHUE MPOBOJHUKA, padoTa © MOIIHOCTb
AIIEKTPUYECKOTO TOKA): IJIAHUPOBATh M3MEPEHMs, COOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIEJIys IPEIJIOKEHHOW NHCTPYKIMH, U BBIUNCIATh 3HAYCHHUE BEJINYUHBI;

e  coOuojaTh MpaBuiia TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaToOpHBIM
o0opynoBaHueM;

e  XapakTepu3OoBaTh NPUHLUIBI JEHCTBUS M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOPOIl Ha UX OMUCAHUSA (B TOM YHCIIE: CUCTEMa OTOIICHUS
JIOMOB, TUTpOMETp, TmapoBas TypOWHa, aMIepMeTp, BOJBTMETP, CUYETUHUK



DIIEKTPUYECKOM  DHEPIHH, JIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeIbHBIC
AJIEKTPONPUOOPHl  (MPUMEPHI), DJICKTPUYECKUE TIPEIOXPAHUTETH, DSICKTPOMArHHT,
AJIEKTPOJIBUTATENIb TTOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (DM3MUECKUX
SBJICHUN 1 HEOOXOAUMBbIe (PU3NUECKIEe 3aKOHOMEPHOCTH;

®  pacrmo3HaBaTh IMPOCThIE TEXHHYECKHUE YCTPOWCTBA W H3MEPUTEIHHBIC
npuOOphI MO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETp, TEPMOC,
MICUXPOMETP, THTPOMETP, JBHUTaTeIb BHYTPECHHETO CTOPAHUS, dJIEKTPOCKOI, PEOCTaT),
COCTaBJISITh CXEMbl AJIEKTPUUECKUX IENeil C MOCIeI0BaTENbHBIM U IMapajljieIbHBIM
COCTMHEHUEM  DJIEMEHTOB,  pa3nyas  yCIOBHbIE  OOO3HAUEHUS  DJIEMEHTOB
ANEKTPUUYECKUX LIETICH;

®  [PUBOAWUTH TpUMEphl  (HAXOAUTH HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIIOJIB30BaHUS (U3MUYECKUX 3HAHWW B TOBCEIHEBHON KXU3HU IS
obecrieueHnss 0OE€30MMACHOCTH TIpH  OOpallleHHd ¢ TpubopaMu M TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHECHUS 3JIOPOBbS U COOJOJIEHUS HOPM OSKOJIOTHYECKOTO
MOBE/ICHUS B OKpYXKaloIIel cpere;

®  OCYHISCTBJIATH TMOWCK HHpOpMamuu (QUINIECKOTO COACPKAHHS B
WuTepHeTe, HA OCHOBE MMCIOIIMXCS 3HAHWA W TYyTEM CpPaBHEHUS JOMOJHHUTEIBHBIX
MCTOYHUKOB BBIICIATh HHPOPMAIUIO, KOTOPasi SIBISIETCS MPOTUBOPEUYUBON UITU MOXKET
OBITH HEJIOCTOBEPHOM;

®  ICIIOJIb30BATh MPHU BHIOJHEHUH yYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pHU3MYECKOro coAepiKaHMs, CIPaBOUHBIE MaTepHallbl, PECYpChl CETU
WuTepHer, BiageTh nNpuéMamMu KOHCIICKTHPOBAHHS TEKCTa, MPEoOpa3OBaHUS
uH(pOpMaIIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e  co3JaBaTh COOCTBEHHBIC INMHUCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas nHGOPMALIHUIO U3 HECKOIBKUX UCTOYHHKOB (PU3HUYECKOTO COJIEPIKAHUS, B TOM
qucie MyONUYHO TPEACTABIATh PE3yNbTaThl MPOEKTHON WM HCCIEeI0BaTEIbCKON
JESTEIIbHOCTH, TP 3TOM TPAaMOTHO MCIOJIb30BaTh W3YYCHHBIN MOHITHHHBIN ammapar
Kypca (hU3HKH, COMTPOBOXK/IATh BHICTYIUICHUE TIPE3CHTALIUEH;

® [IpU BHINOJHCHHH YYEOHBIX TPOEKTOB M WCCICAOBAHUN (PU3MICCKHX
MIPOIIECCOB PACIIPEICIIATh 00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABICHHBIMU
3aladyaMH, CJEAUTh 3a BBINOJHEHWEM IUIaHa JEeHCTBUH U KOPPEKTUPOBATH €ro,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIA] B JICITEIHLHOCTH TPYIIBI, BHICTPAUBATH
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, TPOSBIISi TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K xonmy oOydeHus B 9 kJjacce mpeaMeTHBIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI
oTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

®  HCIOJIB30BAaTh IMOHATHS: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKa,
TPACKTOPUS, OTHOCHUTEIHHOCTh MEXaHWYECKOTO IBMKCHHS, AedopMmarus (yrpyras,
IIacTUYeCKas), TpPEHUe, IEHTPOCTPEMUTENILHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3ku, MEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, ICHTP TSHKECTH TBEPIOTO
Tena, paBHOBECHE, MEXaHWYECKHE KoNeOaHWsi W BOJIHBI, 3BYK, HWH(pa3ByK u
yIBTPa3BYK, AJICKTPOMATHUTHBIC BOJHBI, IIKaJa JJICKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI UCITYCKAHMs U TOTJIONIeHUs, anb(da, Oera-
¥ TaMMa-u3JTy4eHUs], H30TOIIBI, sSAepHas YJHEPTeTHKA,

e  pasnuuarh SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
IBUKEHHE, PAaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBUKEHHE, CBOOOJHOE MaJeHUE Ted,
paBHOMEpPHOE JBHKCHHE I10 OKPY)KHOCTH, B3aWMOJCHCTBHE TEJI, pPEAKTHBHOE
IBUXKEHHE, KoJjebaTenbHOe ABMKEHHE (3aTyXalolue W BBIHYXKJICHHBIE KOJICOAHWS),
PE30HAHC, BOJIHOBOE JIBMKCHHE, OTPAKCHHE 3BYKa, MPAMOJMHEHHOE PacIIpOCTPaHCHHE,
OTpakKeHHE U TIPEIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JIOKECHUE
0eoro cBeTra B CIEKTP M CJIOXCEHHE CIEKTPAIBbHBIX I[BETOB, JHCIICPCHS CBETa,



€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEUYATOTO CIEKTpAa M3Ty4EHUS)
M0 OMHMCAHHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIHNX
JTaHHOE (PU3UUECKOE SIBIICHUE;

®  pacrmo3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX  SIBICHHH B
OKpyXaromeM mupe (B TOM umclie (DU3WYECKHE SBICHUS B TPUPOJE: MPHUIUBHI U
OTJIUBBI, JBWKeHUE IIaHeT COJHEYHOW CHCTEMBbI, PEAaKTHMBHOE JBM)KCHHE >KHBBIX
OpPraHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMH, 36MJIETPSICEHUE, CECMUYECKUE BOJIHBI,
I[yHaMH, 9XO0, IIBETa TEJ, ONTHYCCKHUE SBJIICHUS B MPUPOJE, OUOIOTHIECKOE JCHCTBUE
BUJUMOTO, yIbTPA(PHONIETOBOTO H PEHTICHOBCKOIO W3IYyYCHHH, €CTECTBEHHBIN
PaaMOaKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaTMOAKTUBHOE H3JIyYE€HHE MPUPOTHBIX
MHUHEPAJIOB, JEHCTBUE PAIMOAKTUBHBIX U3JTyUCHUM HAa OpraHU3M YeJIOBEKa), IPU 3TOM
MEePEBOINTHh MPAKTUUYCCKYIO 33/1adyy B Y4€OHYIO, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKy) HU3NYECKUX SIBICHU;

®  ONWCHIBATh M3YYCHHBIC CBOWCTBA TEN W (DU3WUYECKUE SBICHUS, UCIIOJIb3YS
(bu3HYecKre BEIUMYUHBI (CpEIHSS M MTHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBIDKCHUH, YCKOPEHHE, MEepEeMEIleHUe, MyTh, YrioBas CKOPOCTb, CHUJIa TPEHHS, CHJIa
VIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOTHOTO MaJCHUs, BEC Tela, UMITYJIbC Tea,
UMITYJIBC CHJIBI, MEXaHWYeCKas padoTa M MOIIHOCTb, NMOTEHIMAIbHAS SHEPIHs Tela,
MOJHATOTO HaJ| MOBEPXHOCTHIO 3€MIIM, MOTEHIMATbHAS SHEPTUs CXKATOM MPYXKUHBI,
KHHETHYECKasi JHEprus, TIOJIHAsS MEXaHW4YeCKas »JHEprusi, IepuoJ W 4YacToTa
KoieOaHul, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTAa TOHA, CKOPOCTH CBETa,
MOKA3aTeNb MPEJIOMIICHHSI CPEIbl), TIPYU ONMUCAHWH IPABUIILHO TPAKTOBATh PU3NICCKUI
CMBICTT HCIIOJIb3yeMbIX BEJIUYUH, OOO03HAYCHHS W €IUHUIBI (U3MYECKUX BEITUYMH,
HaxoJuUTh (OPMYJbI, CBS3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JIPYTrUMU
BEJIMUYMHAMU, CTPOUTD IpaUKN U3yYECHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

®  XapaKTepu3OBaTh CBOMCTBA TeJ, (PU3UUYECKHE SBICHUS W TIPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsI SHEPTHH, 3aKOH BCEMHPHOIO TITOTEHUS, MPUHIUII
CYNEPHO3UINK CHJI, TPUHIIUII OTHOCUTENbHOCTH [anuies, 3akonbl HpioTOHa, 3aKOH
COXpAaHEHUS HUMITYJIbCa, 3aKOHBl OTPAXKEHUS U TMPEJIOMIICHUS CBETa, 3aKOHBI
COXpaHEHHUs 3apsI0BOI0 U MaCCOBOI'O YUCEIN MPHU AJIEPHBIX PEAKLUsIX, IPU 3TOM JaBaTh
CJIIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3aIMHMCHIBATH €70 MATEMATHYECKOE BBIPAKEHUE;

e  O0BACHATH (PU3MHYECKHE MPOIECCHl M CBOWCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYaIllil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATh MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIIaroB ¢ OMOPOil Ha 2—
3 U3y4YeHHBIX CBOWCTBa (DU3MYECKHX SBIEHUM, (QUINYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

e pemarb pacu€THBIE 3a7aud (omuparomMecs Ha cucreMy u3z 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (HOPMYIIbI, CBSI3bIBAIONINE (DU3HUECKHUE BETUYHHBI:
Ha OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KPAaTKOE YCIIOBUE, BBISBISATH
HEJOCTAIONIMe WM M30BITOYHBIE JaHHBIE, BHIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOJMMBIC IJIsi pEIIeHUs], MPOBOAUTH PACUEThl M OICHUBATH PEATUCTUIHOCTD
MOJTy4EHHOTO 3HaUYeHUsl (PU3UUECKOM BEIMYMHBL;

e  pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TOMOIITH
(U3UYECKUX METOJIOB, MCIOJIb3YsI ONMUCAHUE HMCCIICIOBAHUS, BBIACIATH MPOBEPSIEMOE
MIPEANOJI0KEHHE, OLEHUBATh MPABUIBHOCTh TMOpPAJIKA IPOBEICHUS HCCIEIOBaHUS,
JieNaTh BBIBOJIBI, HHTEPIPETUPOBATH PE3yabTaThl HAOIIOICHHU U OTIBITOB;

®  MPOBOAUTH ONBITHI 1O HAOMIOACHUIO (U3MUYECKUX SBICHUN WU
bu3nUeCKUX CBOUCTB Tel (M3ydeHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
SHEPTHH, 3aBUCUMOCTh TIEPHOJIa KOJIeOaHni TPYKUHHOTO MasiTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKHHBI M HE3aBUCHMOCTh OT AaMIUIUTYAbl MaiblX KOJEOaHUIA,



NpSAMOJIMHEHHOE paclpoCTpaHEHHE CBeTa, pas3JIoKeHHEe OeNoro cBera B CIEKTP,
U3YYEHHE CBOICTB M300pakeHHsS B IIJIOCKOM 3€pKajie M CBOWCTB H300paKeHUs
npeaMera B coOuparomieil JInH3e, HaONI0OCHUE CIUIOMIHBIX W JIMHEHYaTBIX CIEKTPOB
U3ITy4eHHs): CaMOCTOATEIbHO cOoOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa
000pyI0BaHUSl, OMCHIBATh XOJ] OIBITA U €r0 Pe3yabTaThl, (HOPMYIHUPOBATH BHIBOIBI;

®  MPOBOJIUTH MPH HEOOXOJUMOCTU CEPHUIO MPAMBIX U3MEPEHUil, onpeaenss
CpelHee 3HAueHHE HU3MepsAeMON BENWYMHBI ((POKYCHOE pacCTOsiHHE coOuparomeit
JIMH3BI), 000CHOBBIBATh BBIOOP CIIOC00a U3MEpeHus (M3MEPUTEIHLHOTO TPHOOpa);

®  [POBOJUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3MYECKMX BEIMYHH C
UCTIOJIb30BAaHUEM TIPSMBIX HW3MEPEHUH (3aBUCHMOCTh NYyTH OT BpPEMEHH NpHU
PaBHOYCKOPEHHOM JBI)KCHHHM O€3 HayalbHOM CKOPOCTH, TIepuojaa KojeOaHui
MaTeMaTHYECKOT0 MasiTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH YTJIa OTPAXKEHUS CBETA OT
yria nmajeHusl U yria MmpeioMJIeHUs OT YIJia MajeHus): IUIaHUpOBaTh MCCIIEJOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (PUKCHpPOBaTh pE3yibTaThl IONYYCHHOH
3aBHCUMOCTH (DU3MUYECKUX BEIUYMH B BHUJIE TAOIUIl U TpadUKOB, JEIaTh BBIBOABI 110
pe3yabpTaTaM HCCIEeIOBAHMUS;

®  [POBOJUTH KOCBEHHBbIE H3MEpPEHHUs] (PUIUUECKUX BEIMYUH (CpemHss
CKOPOCTh U YCKOpPEHHE Tella MpU PaBHOYCKOPEHHOM JBHKCHHH, YCKOpEHHE
CBOOOJHOTO TMAaJeHUS, KECTKOCTh NPYKUHBI, KOXPPHUIMEHT TPEHUS CKOJBKEHUS,
MeXaHu4yecKas padoTa U MOIHOCTb, YaCTOTA U MEPHO]] KOJIeOaHH MaTeMaTHIYEeCKOTO U
NPYKHUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMPAOMICH JIMH3BI, paarMOaKTHBHBIN
¢doH): MIAaHUPOBATH HU3MEPEHUS, COOUPATH SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITOJIHATh M3MEPEHHS, CIEAys TMPEIIOKEHHOW WHCTPYKIWNHW, BBIYHUCIATH 3HAYCHHE
BEJIMYMHBI M aHaJM3UPOBATh IIOJNyYEHHBIC pe3ylbTaThl € Yy4ETOM 3aJaHHOI
IIOTPELIHOCTH U3MEPEHU;

e  coOmOIaTh MpaBHUia TEXHUKH 0€30MaCHOCTHU MPH paboTe ¢ 1ab0paTOpPHBIM
o0opynoBaHueM;

®  pa3NUYaTh OCHOBHBIC TPU3HAKK HW3YYECHHBIX (U3HYECKHX MOJETICH:
MaTepHajbHas TOYKa, aOCONIOTHO TBEPIOE TENIO, TOUYCYHBIH HMCTOYHHK CBETA, JIyd,
TOHKasl JIMH3a, TUIAaHeTapHasi MOJIEJIb aTOMa, HyKJIOHHAs MOJIeJIb aTOMHOTO S1/1pa;

®  XapakTepu30BaTh TPUHIMIBI JCWCTBUS W3YUYEHHBIX NpPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONMOPOM HA HMX ONHCaHUS (B TOM YHCIE: CITHIOMETD,
JATYUKHU TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, pakeTa, 3XO0JIOT, OYKH, MEPUCKOII,
¢doroarnmapar, ONTUYECKHE CBETOBOJIBI, CIIEKTPOCKOI, JO3UMETP, Kamepa Buibcona),
UCTONB3Ysl 3HAHMUSA O CBOWCTBaX (DPM3MUECKUX SBICHUNH M HEOOXOAUMBIE (PU3HMUECKUE
3aKOHOMEPHOCTH;

®  JCIMOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHMYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MPU PELICHUN
y4eOHO-TIPAaKTHUECKUX 3a/1a4, ONTHYECKHUE CXEMBI Ul TIOCTPOCHHUS H300pakeHUi B
IUIOCKOM 3€pKajie M coOuparolei JuH3e;

®  TpPUBOAWUTH TpHUMEPHl  (HAXOMUTh HMHPOPMAIMIO O  MPHUMEPaAX)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (PU3NYECKMX 3HAHUU B IOBCETHEBHOM XHU3HHM IS
oOecrieueHnss 0€30MACHOCTH IMpH oOpalleHud ¢ npudopaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3J0pOBbS U COONIOJACHHUS HOPM DKOJOIMYECKOTO
MIOBEJICHUS B OKpY>KaloIle cpese;

®  OCYIIECTBISITH TOUCK WH(POpPMAuu (QHU3HMUECKOTO CONCpXKAHUA B
WuTepHere, caMOCTOATENbHO (HOPMYIUpPYs MOMCKOBBIM 3ampoc, HaXOIUTh MYTH
OTIpeNIeNIeHUs] JTOCTOBEPHOCTH TOJYYEHHOW HH(OpMaruy Ha OCHOBE HMMEIOIIUXCS
3HAHUU U JOMOJHUTEIbHBIX HICTOUHUKOB,;



®  WCMOJIb30BaTh NPU BBIMOJHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISAPHYIO
auTeparypy (puU3MUEcKoro coAepikaHMs, CIPABOYHBIE MaTepHalbl, PECypChbl CETH
WutepHer, Biaaerh NpuéMaMud KOHCIEKTHPOBAHMSA TEKCTa, IpeoOpa3oBaHUs
MH(pOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e  co3lIaBaThb COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOPMALIUU W3 HECKOJBKUX HMCTOUYHUKOB (DU3UYECKOTO COACPIKAHUS, ITYOIUYHO
IPEICTaBIATh PE3YNbTaThl MPOEKTHOM WIJIM HCCIEN0BATEIbCKON JEATEIBHOCTH, IPU
3TOM I'PaMOTHO MCIIOJb30BaTh U3YUEHHbBIM NOHATUMHBIN armapar u3y4aeMoro paszaena
(GU3UKH M CONpPOBOXKIATh BBICTYIUIGHHWE Mpe3eHTalueil ¢ y4éToM ocoOeHHOCTEH
ayJUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero 06H TPOJBHDIC pﬁaKT"quK"e oOpa3oBaTesibHbIE
padoThI padoThI pecypebi
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
11 ®dusmka - HayKa 0 IPUPOJIC 2 bubimorexa LIOK
' K pHpoA https://m.edsoo.ru/7f416194
bubmuorexka [JOK
12 PH3HYCCKHC BETHHHbI 2 . https://m.edsoo0.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 Bnbimorexa LOK
' https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpoeHue BemiecTa 1 bubmiorexa LIOK
' p B https://m.edsoo0.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHbIC COCTOSTHHUS BEIIECCTBA 2 bubmiorexa HOK
' p B https://m.edso0.ru/7f416194
Hroro no pazaeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
31 Mexarueckoe nsiienne 3 https://m.edso00.ru/7f416194
bu6mmorexa [JOK
3.2 Muepuus, macca, nioTHocts 4 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. Bupet cun 14 . 2 https://m.edso0.ru/7f416194



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

Hroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
a1 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bu6mmoreka [JOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenue xukocTn S https://m.edso00.ru/7f416194
bubmuorexka [JOK
4.3 ATMocepHoe naBneH1e 6 https://m.edso00.ru/7f416194
44 JlefcTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [IOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEeprust
bu6mmoreka [JOK
51 Pabora u momHoCTS 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie MexanusMel 5 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanmaeckas sueprus 4 1 https://m.edso00.ru/7f416194
Hroro nio pazgeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero Kognponbm,le HpﬁaKaneCKne 06PA30BATETBHBIE
padoThI padoThI pecypesI
Pa3pgen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmiorexa [JOK
' https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Tenosbie nporeccy! 21 1 S https://m.edsi.ru/7f418lce
Hroro mo pazmeny 28
Pa3zgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbBIE Tela 7 1 bubnmnoreka [JOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 Eggg?/(?;eelazior{fﬂ f4181ce
bu6mmorexa [IOK
2.3 MaruuThbie AB1eHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 SHCKTpOMaFHI/ITHa}I MHAYKIWA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBHBIE
padoThI padoThI pecypesI
Pa3zgen 1. Mexanun4deckue siBJICHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIMCAHUSA https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Bsaumonetictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3aKoneI coxpaneHms 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 Mexannueckue KouneOaHus 7 3 https://m.edso0.ru/7f41ada6
bu6mmorexa [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjeKTpPOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 6 2 bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl 1 onTHYeCcKUe TPUOOPHI 6 3 bubmorexa [IOK

https://m.edsoo.ru/7f41a4ab



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

bu6mmoreka [JOK
4.3 Pasnosxenue 6emoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3zgea S. KBanTOBBIC SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u morioiieHue cBeTa aroMoM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 (TpoeHHe ATOMHOTO AApa 0 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 AAnepibie peaxiuin ! . . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAK0IMIT MOAYJIb

6.1 [ToBTOpeHue n 0600IIEHNE COIEePIKAHUS 9 5 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro mo paznemy 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

®usuka — Hayka O PUpOE.
SBnenus npupojipl. uzndeckue
SIBJICHUS

MexanudecKkue, TIUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS
®Ou3nueckue BEININHBI U UX
HU3MEpeHUE

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHH s

JJleKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTesibHbIE

pecypchl

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH MOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATyphl"

Kak ¢u3uka u npyrue ecrecTBeHHbIE

HAaYKH U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NYECKuX
SIBJICHHI C TIOMOIIbIO0 MOAETIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TMIOTE3bI: JaJbHOCTh MOJIETA
11apuKa, MymeHHOro
TOPU30HTANILHO, TEM OOJIbIIIE, UEM
OostbliIe BICOTA IycKa"

Crpoenue BeniectBa. ONBITHI,
JOKa3bIBaIOIINE JUCKPETHOE
CTPOEHHE BELLECTBA

bu6mmorexa [{OK
https://m.edsoo.ru/ff09fe0a

JIBI>KCHUE YaCTHUII BEIICCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OMnbIThI IO

9 HaOJIIOIEHUIO TEIUIOBOIO
pacIIUPEHUS ra30B)»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
B3anmocBsi3b MeXly CBOWCTBAMU
BEIICCTB B Pa3HBIX arperaTHBIX
11 COCTOSHUSIX U UX bubnmoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCoOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI
o | Moo m— B LOK
P p p https://m.edsoo.ru/ff0a05c6
IIBHOKEHUE
bubmuorexa [JOK
13 Cropocts. Eaunuus! cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHHU OBMKEHUS Enbmiorexa IOK
y p a1 https://m.edsoo.ru/ff0a0ae4
15 II;I;{;I/II);(I;I géé?:;);eiipgf n WYHHA bubmorexa HOK
: p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
o | Loemocrsemeema: P B LOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabopaTopHas pabota
17 «Ornpenenenune MIOTHOCTH TBEPAOTO
Tena»
18 Pemenne 3agau mo teme bu6mmorekxa [OK
"[TmorHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
Cuita kKak XapakTepHUCTHKa
19 B3auMoaencTeug Ten. Cuia
yrnpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydeHue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBHCUMOCTH PACTSIKCHHS
(medopmanun) NpyKUHBI OT
HPUJIOKEHHOM CHIIBD»

21 SIBnenue tarorenusa. Cuia TSKECTA
| o ok e Bumorea 110K
T ’ " https://m.edsoo.ru/ff0al778
3aga4 o reMe "Cuna TKeCcTH
| ot n e maare. Bumorea 10K
PaKIcp https://m.edsoo.ru/ff0a1502
IUTAHET
bubmuoreka [JOK
24 Wsmepenme cui. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec Tena. Hepecomocs https://m.edsoo.ru/ff0al778
2 ggzmzlégennim ;IHH’ HaIpaBJICHHBIX Bubmorexa [IOK
JUIOH p ) https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAs CHIT
97 Pemrenne 3amad mo teme
"PaBHonelicTByromas cr"
| e o e Bumorera 110K
- P PHpOA https://m.edsoo.ru/ff0alb9c
TEXHHUKEC
JlabopaTtopHas pabota «3ydeHue
20 cxommenis ot Cunet e 1 BuGorexa LIOK
a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAOIINXCS
MMOBEPXHOCTEI»
30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHUIIBI
Pemrenue 3agad mo remam: «Bec Bubmmorexa [TOK
31 tenay, «['padpuyeckoe n3odbpaxenue

cry, «CHUIbDy,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«PaBHOIEUCTBYIOIIAS CUIT»

KonTponbhas pabota no remam:
«MexaHu4ueckoe JBUKEHUEY,

32 «Macca, IIJIOTHOCTEY, «Bec Temay,
«['paduueckoe n3o0paskeHne CUI»,
«Cunbi»
33 JHanenue. CriocoObl yMEHBIIICHUS U bu6mmoreka [JOK
YBEIIMUYCHUS IABJICHHS https://m.edsoo.ru/ff0a20a6
| Dnneme e S BuGorera LOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Bt oot Bumuorexa LIOK
’ : https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
35 manoe seficrmment cnms Bu6mitorera LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTHU
37 Pemenue 3aga4d no teme «/laBienue bu6mmoreka [JOK
B JKMIKOCTH U rase. 3axoH ITackansy» https://m.edsoo.ru/ff0a2826
38 CooOmraromuecs cocyabl bubmmorexa [TOK
https://m.edsoo.ru/ff0a2970
39 I'uapasnmaeckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHUJIKOCTHBIM HACOC
Atmocdepa 3emiu. [Ipuannbl
CYILIECTBOBAHUS BO3YILIHOM Butmorexa [IOK
41 000J104kH 3eMiid. 3aBUCUMOCTh )
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK

JaBJIeHUE

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

N3mepenue armocdepHoro

bu6mmoreka [JOK

43 nasienus. OneiT Toppruerum https://m.edsoo.ru/ff0a2da8
BHUCUMOCTH aTM HOT
44 ,?[ZBJ‘IEHI/I; i)T Bilcsfi?f{aﬂoy;OBHeM Eubmiorexa OK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JaBJICHHE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Penrenue 3amau o teme
46
"ATtmocdepHoe naBieHue”
g | Dok o B LOK
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota
48 «OrnpeseneHue BbITAIKUBAIOLIEH bubmmorexa [IOK
CHJIBI, ICUCTBYIOIIEH Ha TeJo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)
Jlaboparopnast pabota 1mo Teme
o | oo s e Busorea 101
o https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena»
bu6mmoreka [IOK
>0 Hnaasiie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KoHncTpynpoBaHue apeoMeTpa Win
51 KOHCTPYMPOBAHUE JIOAKH U
OIpeJIeIIeHNE €€
Ipy30M0bEMHOCTH"
Pemenwue 3anay mo Temam:
50 «IInaBanue cymnos. bubmuorexa [JOK

BosnyxorutaBanue», «/laBineHue
TBEPBIX TEJ, JKUJIKOCTEH U Tra30B»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

53

54

Mexanuueckasi pabora

MorHocTts. EquHUIBI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabéMe 1o Jjectauie"

56

57

58

IIpocThie Mexanu3Msbl. Poiyar.
PaBHOBecue cui Ha ppiuare

KonTponbhas padota no teme
«JlaBrieHE TBEPBIX TEI,
KHUJIKOCTEH U ra30B» /
Bcepoccuiickas npoBepodHas
pabora

PesepBHylit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBieHue
TBEPJIBIX TN, KHUJIKOCTEH U ra3oBy /
Bcepocculickas npoepodHas
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

60

Prbruaru B TexHuke, OBITY U IPUPO/IE.

JlaboparopHnast pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pbIyara

Pemrenue 3agad mo teMe «Y CJI0BHUSA
pPaBHOBECHSI pblUara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6mmorekxa [OK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddutment nonesnoro neiicTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTH

Pemenue 3agau mo teme "Pabora,
MotHocTh, KITI"

0.5

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a4c48

63

Mexanuveckasi SHEPTHSL.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas u moTeHIMaIbHAs
JHEpPrus

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

64

https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

VY POK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIBHOE OIPEIECIICHHE
W3MEHEHMs KHHETUYECKON U
IIOTEHIMAJIbHON SHEPTUU IIPH
CKaTBhIBAaHUHM TeJIa 110 HAKJIOHHOH
miockocty"

65

KonTponbhas padota no teme

66
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHylit ypok. Pabora ¢
67 TeKcTaMH 110 TeMe "MexaHn4yecKkoe
nBmxeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

Pesepubiit ypok. Pabora ¢
68 TekcTaMu 1o TeMe "PaboTa.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont I Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | L. oyopng pa3oBarteJ e
padoThI padoThI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnmoreka [JOK
TEOPHH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
, | Moo mameron | s 10K
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHEHHE CBOKCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMI1 BEIIeCTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETHUYECKOW TeOpUHU
5 Kpucrannnueckue u amopgHsbie 1 bubnnorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bub6nuorexa [IOK
[ToBEepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciimpeHue u cxxatue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIEpaTyphl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
YaCTHII
9 Buytpennss sneprus. CrocoOsl 1 bubmuorexa [IOK
W3MCHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Braer Tenonepesat 1 https://m.edsoo.ru/ff0a6412
11 VYpok-koudepennus "IIpakTuueckoe 1 1 bubmuorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

UCIIOJIb30BAHUE TEIUIOBBIX CBOMCTB
BEIIECTB U MAaTEPHUAJIOB B IIEIIAX
sHeprocoepekeHus "

https://m.edsoo.ru/ff0a65c0

KonnuectBo TeruioTrl. Y aenbHas

bu6mmoreka [JOK

12 TEIJI0EMKOCTb https://m.edsoo.ru/ff0a6976
| Jmmeme rers G BiGaonss LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopuas pabora
14 "UccneqoBanue ABJICHUS bu6mmoreka [JOK
TEI000MEHa MPH CMELTHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topstaeit BOAbI"
Pacuer konmuecTBa TEIIOTHI,
15 HE0OXOIUMOTO ISl HATPEBAHUS
TeJa U BBIICNSIEMOTO UM MPU
OXJIAXKICHUH
JlaGopatopHnas pabora
16 "OnpenencHue yaeabHOu bubmorexa [IOK
" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BELIECTBA
17 DHeprus ToIUIMBA. Y IenbHas bubnunoreka [JOK
TEIJIOTa CrOPaHHUSI https://m.edsoo.ru/ff0a7b5a
18 KHSII/?:;I;HI?ITHZIC?(;T”P;?EB?I[I/IeeJIbHaH Enbmiorexa IOK
' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUSI
19 %ﬁ;ﬁiiﬂﬁz 1;;23310171 TEIUIOTHI Enbmiorexa LIOK
; https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JThAa
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora BuGnuotexa LIOK
21 napooOpazoBaHMs U KOHACHCALIUH.

3aBUCHUMOCTh TEMIIEpaTyphl

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

KHUIIEHUS OT aTMOC(HEPHOTO
JTABJICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEJIbHOW BJIAXKHOCTH
BO3ayXxa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

27

Pemenue 3amau Ha onpeencHue
BJIAYXHOCTH BO3/TyXa

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILATA
OKpY>KarollEe cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TerutoBble gBIeHUA. I3MeHeHnE
arperaTHbIX COCTOSIHMI BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

31

Dnekrpusanus Ten. [[Ba pona
AIEKTPUUCCKUX 3aPST0B
Ypoxk-uccienoBanue
"DnexkTpu3auus Teqa UHAYKIUEH 1
IIPU CONPUKOCHOBEHUH"

BiaumopeiicTBue 3apssKeHHBIX Tell.
3akon Kymnona

bubnmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE TOJIE.
HanpsikeHHOCTB AJIeKTPHUUECKOTo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

noist. [IpuHnmn cynepno3uuuu
BJIEKTPUYECKUX IMOJIEN

HocuTenu snektpuyeckux 3apsjios.

33 DneMeHTapHbIi 3apsa. CTpoeHue
aToMa

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmmorexa [IOK
COXPaHCHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHeHHE bu6mmoreka [JOK
CBOMCTB DJICKTPHUCCKHX 3apsiJIOB https://m.edsoo.ru/ff0a90cc

o | o s B LOK

: https://m.edsoo.ru/ff0a95a4
ANMEKTPUIECKOTO TOKA
37 JIefCTBUS AJIEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 AIEKTPUUYECKOTO MOJISL HA 1
MIPOBOJTHUKY U TUDJIEKTPUKH"

39 DNEeKTPUYECKUM TOK B METaJIJIax, bubnuoteka [JOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas 1emnb u eé
COCTaBHBIC YaCTH

p | S Tabopsopen o . Busorea 101

" ' https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DIEKTPUUECKOE HAMIPSKEHHE.

42 BoasT™metp. JITaGoparopnas padota 05 bubmuorexa [JOK
"N3MepeHune u peryampoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpsHKeHus"

o | o s B orea 10K

https://m.edsoo.ru/ff0aa738
BelIeCcTBa
44 JlabGopaTopHas paboTta 1 bubmuorexka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

"3aBUCUMOCTD JICKTPUUYECKOTO
COIIPOTHBIIEHUS IIPOBOJIHUKA OT €T0
JUTWHBI, IJIOLIAIH MTONEPEeYHOro
ceueHus u marepuana”

3aBUCUMOCTH CHJIBI TOKA OT

https://m.edsoo.ru/ff0aa738

45 HanpspkeHus. 3akoH OMma ayis Eubmiorexa OK
https://m.edsoo.ru/ff0aad4a
ydacTka [enu
Jlaboparopuas pabora
o | ecmmomm: s cam B 10K
’ ’ https://m.edsoo.ru/ff0aa04e
COTPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3nucTope”
47 [TocnenoBarenbHOE M MapaICIbHOE
COCIMHECHHMS TIPOBOHUKOB
Jlaboparopnast padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN bubnuorexka [JOK
MIPH TIOCIIEIOBATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHnas pabora "IIpoBepka
49 IIpaBUJiIa JJI CHJIbI TOKA NIPU bubnuorexa [JOK
napajuie]IbHOM COCTUHCHUN https://m.edsoo.ru/ff0aadle
pe3ucTopon"
Pemenn 9 Ha IpUMEHEHHT
50 3aeI<0(Ie{a g)l\izﬂz?nﬂ paa3J11)Hquoreo ) bubmmorexa LJOK
https://m.edsoo.ru/ffO0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 EJ?SISTT;HI:I{x:ZIngOE(T)za 3aKoH bubmmorexa [IOK
' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenma
52 %ﬁ;ﬁiiﬂﬁz 1;22?)21 Y1 MOIITHOCTH Enbmiorexa LIOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUICCKOTO TOKA
53 DJIEKTPUYECKUE IIETH U bu6mmoreka [JOK

NOTPeOUTENH IEKTPUIECKOM

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTostHHBIC Mar"HuThbl, UX

54 o
B3aUMO/JICHCTBHUE
55 VYpoxk-uccienoanue "M3yuenue 1 bubmuorexka [JOK
[10JIeM ITOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxauTHoe 10jie. MarauTHoe moJje
56 3eMJIu U ero 3Ha4YCeHUE IS )KU3HU bubmorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "ONEeKTpHUYECKHE 3apsbl.
57 3apsKeHHbBIS TeJI;)a 1 UX - brbimorexa LIOK
" . https://m.edsoo.ru/ff0abd2c
B3auMoercTBuA. I1ocTOSHHBIH
AIEKTPUUYECKUN TOK"
KoHnTtposbHas paboTta 1mo Teme
"DnexkTpruuecKkue 3apsbl.
3apsKeHHBIE Tella U UX
58 BSapHMOHeﬁCTBHﬂ. ITocTosHHBII Enbmiorexa IOK
N https://m.edsoo.ru/ffOabea8
ANEeKTpUYecKuit Tok" /
Bcepocculickas nmpoBepoyHas
pabota
PezepeHbiii ypok. Pabora ¢
TekcTamu 110 TeMme "TlocTosTHHBIN
59 AJIeKTpUYeCcKuil ToK" / bubmorexa HOK
. https://m.edsoo.ru/ff0acdc6
Bcepocculickas nmpoBepoyHas
pabota
OmnpIT OpcTena. MarouTHoe noie
60 3neKTpHIt)1eCKiro TOKa MaraHuTHoOe bubmorexa LHOK
https://m.edsoo.ru/ff0acld?
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >eKTPOMarHiToB B
61 TexHuke. JJaboparopnas pabora 05 bubmuorexa [JOK

"N3y4yeHue neicTBUSI MarHUTHOTO
TOJIs1 HAa MPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTaTEb TOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENICH B TEXHUUECKUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpOABUTATENS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

Onextporenepatop. CriocoObl
ITOJIYYEHUS MIEKTPUIECKON
SHEPTrUu. DIIEKTPOCTAHIMHU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPIUU

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIIeKTPUIECKHEe U
MarHuTHbBIE IBIECHUS"

66

67

68

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

PesepBHblit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TerutoBrie
aBlIeHU"

PesepBHblit ypok. Pabora ¢

TEKCTaMU 110 TeMe "MarauTHbie
aBlIeHU"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KouTt 1 HAata o0pa3oBaTe/bHbI
/i Beero POJIbHBIE PAKTHUECKHE | oyopyg pasoBarte e
padoThI padoThI pecypcbl

1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TOUKa

2 Cuctema orcuera. OTHOCUTEIIBHOCTD 1 bubnuotexa [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsMoOJIMHEIHOE 1 bubnnoreka [JOK
IBYDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsaMOIHHEHHOE

4 nBixkeHue. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bu6nuorexa [IOK
JIBIDKCHUE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'paduk ckopoctu
JlaGopaTtopHast pabota

v "OnpeneneHye ycKOpeHus Tela npu 1 1 bu6nuorexa [IOK
PaBHOYCKOPEHHOM JIBUKCHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

8 CBoboaHoe nagenue tei. OnbITh 1
[Nanmnes
PaBHOMEpHOE ABMXKEHUE TTIO

9 okpyxHocTu. [lepruon u yacrora 1 bubnmoreka [JOK
obparmienus. JInneinas u yriaosas https://m.edsoo.ru/ff0ae176
CKOPOCTH

10 LleHTpOCTpEMUTEEHOE YCKOPECHHE 1

11 IIepssiit 3axk0oH Hprotona. Bektop 1 bubmuorexa [IOK

CHIJIbI

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoii 3akon HerotoHa.

bu6mmoreka [JOK

12 PaBHozelicTBYyOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubmumorexa [IOK
Cynepro3uius CHi https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha npUMEHEHUE bu6mmoreka [JOK
3akoHOB HproToHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocru. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amaud mo teme «Cuna
YIIPYTOCTH
17 Onpercaomme meonocm BuSmorexa LIOK
pel https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuoreka [JOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
| e B 0K
pel ,, H https://m.edsoo.ru/ffOaf8be
TPEHHSI CKOJIbKCHUS
g | omems o S Bumorera 110K
. ynpyr ’ https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
| Sommme e e B 10K
' p 8 https://m.edsoo.ru/ff0af044
HagcHUs
VYpok-koHpepenius "JIBuxeHue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cuctema). ['anaktuku"
Penrtenue 3amaud mo treme "Cuia Bubmorexa [IOK
24 TSPKECTU U 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HCpBaﬂ KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [JOK

25 HeBecomocTh 1 ieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaJbHOW TOYKHU.

25 Dammonccne méporo remc uGmioera LIOK

NS https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAILLCHUS.
MowmeHT cuibl. LleHTp TsKEeCTH
PaBHOBecue maTepuaIbHOW TOUKHU.
AOGCom0THO TBEPAOE TEIO.

27 PaBHoBecue TBEpAOTO TENA C
3aKpeIIEHHOW OChIO BpalllEHHUS.
MowmeHT cuibl. LleHTp TsKECTH

28 Pemenue 3agau mo reme "MomeHT bubmuoreka [JOK
cunel. Llentp tsoxectn" https://m.edsoo.ru/ff0b02b4

29 norewe Mexammoroe axene ubmiorera LIOK

. " ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KontponbHas Ta M0 TeM
30 "l\(j[engliqe?mg: (IS[(I)SI/IE;KC(I—)II/IZ. ) bubmorexa HOK
N " https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmnynsc Tena. UMmynbsc CUItbL.

31 3aKOH COXpaHEHUsl UMITYJIbCa. bubnunoreka [JOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBUE

32 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

bubmuoreka [JOK
34 Mexannyeckast paboTa U MOIITHOCTh hitps://m.edsoo.ru/ffob0ag4
35 PaboTa CHIIBI TSKECTH, CHITBI bubmuoreka [JOK

YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlaGopaTopHnas pabota
«Omnpenenenue padOThI CUITBI TPCHUS

36 IIPU PaBHOMEPHOM JIBUKCHHUH Teja
M0 TOPU3OHTATLHOM MMOBEPXHOCTH
37 CBs13b 3HEPTUH U PaOOTHI.
[TorenuuanbHas SHEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexka [JOK
KUHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabota «3yuenue bubnnoreka [JOK
3aKOHA COXPAHECHUS SHEPTUH» https://m.edsoo.ru/ffOb12fe
a1 KoinebarenpHOE IBUXKEHNUE U €T0 bu6mmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
T ue K HUSL.
42 ]331IIZ§3<I;ziHiIeO£§g:6aHHﬂ. bubmaorexa [JOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U NPy KUHHBIN
MasiTHUKU
y | D G B LOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPy3a»
45 [IpeBpaiienue sHepruu npu
MEXaHHYECKUX KOJICOAHHSIX
P — Butimorexa LIOK
N https://m.edsoo.ru/ff0blaec
KoJie0aHul MPY>KUHHOTO MAasITHUKA
JlaGopatopHas pabora «IIpoBepka
47 HE3aBHCHMOCTH NEepHOJIa KoJleOaHH bubnnoreka [JOK
rpy3a, MOJBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
48 Mexanndeckue BOJHBL. CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

49

50

MEXaHHUYCCKUX BOJIH. HpO,I[OJ'IBHBIC n
MOINCPCUHBIC BOJIHBI

Ypok-koHpepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TeJI€.
Ceiicmuueckue BOJIHbBI"

3Byk. Pacnipoctpanenue u
OTpaKEHHE 3BYKa

https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JaCcTOTHI"

52

53

54

55

56

['poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YabTpazByk u
UH(PA3BYK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexanunueckue KoneOaHusi ¥ BOJHBI"

KonTposnbnas padbora no teme
"3aKOHBI COXPaHEHUS.
Mexannueckue kosie0aHust ¥ BOJTHBI"
DIIeKTPOMarHuTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe

57

58

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
Ypok-koHpepenius "llxana
AIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHMEe AJIEKTPOMArHUTHBIX
BOJIH IJI1 COTOBOIi CBA3U"

bubnmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMITEHOTO TennedoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3aa4 Ha onpezeieHue
YaCTOThI U JJIWMHBI



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

BHGKTPOMaFHHTHOﬁ BOJIHBI

DNeKTpOMarHuTHas IPUPO/Ia CBETA.

bu6mmoreka [JOK

o1 Ciopocts cera. Bonossie https:/m.edso0.ru/ff0b31d0
CBOMCTBA CBETa
o | B o Do B 10K
' https://m.edsoo.ru/ff0b3658
Counna u JIyHbl
o | mmorprmerms ae, Sepran B LOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnnoreka [JOK
HPEJIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBera. Mcronp30BaHuEe MOJTHOTO bubmmoreka [JOK
BHYTPEHHET0 OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c¢c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 TIPEJIOMIJICHUS] CBETOBOTO JIyda OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crexsio""
Ypok-koHpepeHus
"Hcnonbp30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBSI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JUH3bI https://m.eds00.ru/ffob3f2c
69 [TocTpoeHre N300pakeHH B JTMH3AX bubmorexa [IOK
https://m.edsoo.ru/ffOb444a
20 JlaGoparopHas paboTa bubmuorexa [IOK

"Onpenenenne GOKyCHOTO

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

PacCTOSIHUS M ONTHYECKON CHIIBI
cobuparoiiei TuH3b1"

71 Ypok-koH(pepenmus "OnTudeckue bubnmoreka [JOK
JMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

79 ['na3 xak onrudeckas cucrema. bu6mmoreka [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "JlepexTo
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBera B CIIEKTP.

74 Oneitel HetoTona. Crioxxenue bubmmoreka [JOK
CIEKTPAbHBIX IBETOB. [lucmnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

KEHU T'O CBETA B CIICKT
75 ﬁa;ggnpenﬂllfl)}g ?E;T(; Cnpee;Meioz b Bnbimorexa LOK
https://m.edsoo.ru/ffOcOe2a
IIpU UX HAOIIOACHNUHU Yepes
I[BETOBbIE (PUIBTPHI"
Ypok-npaktukym "BonaHoBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepenims u qudpaxus'

77 OmneiTel Peszepdopaa v mianerapHas bubnunoreka [JOK
MOJIeJIb aTOMa https://m.edsoo0.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma
bopa

79 atowow. Knanos Tomeoarere uGmnoresa IOK

' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI

80 VYpoxk-npaktukyMm "Habmronerune bubmuorexa [JOK
CIEKTPOB UCITyCcKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTuBHOCTE U €€ BUIBI Enbmiorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Ctpoenune aToOMHOTO siapa. bubmuorexka [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c1672

HYKJ'IOHHaH MOACIb

https://m.edsoo.ru/ffOc18ac

83 PanroakTuBHBIE TPEBpaLICHUS. bu6mmoreka [JOK
H3oromsl https://m.edsoo.ru/ffOclal4

84 Pemienue 3aja4 1o teme: bubmuoreka [JOK
"PaiOaKTHUBHBIC ITPEBpaIICHUs" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana

86 ?a%igg;gxiﬁ?g II/ZJIyquI/m B bubmorexa [JOK

" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUIIMHE, TEXHUKE
SInepHbl KIUH. 3aKOHbI
87 cffﬁaHeigjiagﬂﬂoggrg " bubmorexa HOK
https://m.edsoo.ru/ffOc1c58
MacCOBOI'0 YHCET

88 DHeprusi CBSI3U aTOMHBIX SEP. bubnnoreka [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "Snepueie
peakuun"

90 Peakuuu cunTtesa u neneHus saep. bu6mmoreka [JOK
Ucrounnku sHepruu ConHIa U 3BE31 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenius "Anepuas

91 JHepreruka. Jlencreus
PaIuOaKTUBHBIX HU3Ty4YEeHUN Ha
JKUBBIE€ OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe

92 0 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnoreka [JOK
DJEeKTPOMarHUTHBIEC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTosrie aBienus"

KonTpomnpHas pabota mo Teme
93 "DEeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBEIC siBIICHUA"
94 [ToBTOpeHue, 0600IICHHE. bu6mmoreka [JOK

JlabopatopHbie pabOTHI IO KypCy

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
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https://m.edsoo.ru/ff0c245a

"Bzaumonencrtue tea"

IToBTOpenue, 0600IIeHNE. Permenue

95 ACYETHBIX U KAYECTBEHHBIX 3a/1a4 1 bubmorexa LIOK
P " ,),1 https://m.edsoo.ru/ff0c2572
1o TeMe "TerIoBbIe MPOIeCcChl
IToBTOpenue, 0600IeHNE. Permenue
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 1 bubnmoreka [JOK
o Teme "KITJ] TernoBbIx https://m.edsoo.ru/ff0c2a22
nBurareneit”
T paecmn cascemenm | 1 Bumorexa LIOK
p " ! " https://m.edsoo.ru/ff0c2b30
1o reme "KIIJI anexTpoycTaHOBOK
98 oo s ey 1 1 Bubmmorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
w | momeeme dobueme rams | Busmorea 101
" https://m.edsoo.ru/ffOc2d6a
COXpaHEHHSI B MEXaHUKE
100 rorcrammmorewe KoreGammrn 1 buGnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
101 rovmmmoeme "Comome 1 Bu6morexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0meHue. Pabora ¢
102 TekcTtamu 1o Teme "KBaHToBast 1 1
sanepHas pusuka'
OBIIEE KOJIJMYECTBO YACOB I10 102 7

[NPOTPAMME
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbBI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pa3jinyaTrb SABJICHHUA IO OMHMCAHUIO HUX XapPaKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC (1)H3HLIGCKO€ SIBJICHUC

13

14

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH
CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (DU3MUYECKUE SIBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaTh (PU3MUECKUH CMBICI MCIOJIb3YEMbIX BEIMYMH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  HM3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeTUUYUH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tel, (puU3MUECKUE SIBICHUS M MPOLECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
GopMynMpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
qyucjie€ W B KOHTEKCTE CUTyalUl MPaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormdyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

1.8

1.9

pemars pacy€THble 3a1auu B 1 — 2 neWCTBHS, MCHOJB3YS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIOBUS 3aJaud  3alUCBIBaTh KPAaTKOE YCIOBHE, IOJCTaBIIATH
¢u3nyeckue BeJNYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIpaBOYHBIE JIaHHBIE, HEOOXOIUMBIE JUISl pellIeHHs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(¢u3MUYecKUX METOJIOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IpoBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  paziuyarb |
UHTEPIPETHUPOBATh TOJYYCHHBIH pe3ylnbTaT, HAXOAUTh OLIMOKH B
XO0J€ OIbITa, ACJIATh BBIBOJBI IO €0 pE3yjibTaTaM

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEPSEMbIC
MPEINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyTI0BaHUs, 3aMMCHIBATH XOJ OIBITA U (HOPMYITUPOBATH BBIBOJIBI




1.10

BBIMOJHATh MPSMbIE U3MEPEHUs C HCIIOJIb30BAHMEM aHAJOrOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATh IMOKa3aHUs NMPUOOPOB € YIETOM
3aJIaHHON a0COJIFOTHOW MTOTPEITHOCTH U3MEPEHUI

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYroil C HCIOJIb30BAaHUEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4e€OHOTO HCCIENOBaHUs, COOUpATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMSI, CIIEAYys NPEUI0KEHHOMY IUIaHY,
bukcupoBaTh pe3yJibTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUYECKUX
BEJIMYMH B BUJIE TIPEUIOKEHHBIX TaOJIUI] U TPApHUKOB, JIEJIaTh BBIBOIbI
10 pe3yJbTaTaM UCCIEI0BAHUS

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBITOJHEHUN U3MEPEHH COOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOU
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKHM Oe3omacHOCTH TmpH  pabore cC
71a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIIBI JECUCTBUS HM3YYECHHBIX
OpuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO WX OINMCaHUS,
UCMONb3ys 3HAaHUA O CBOMCTBaX (PU3MUECKUX SIBIEHUH U
HE00X0IMMBbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUH B IOBCEIHECBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TPU  OOpamieHuu ¢
npubOpaMu M TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIISATh OTOOP MCTOYHHUKOB WMH(pOpMAaNuu B ceTd VHTEpHET B
COOTBETCTBUU C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U MYTEM CPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIICTISITE MH(POPMAIMIO, KOTOpasi SABISETCS MPOTUBOPEUMBON WIH
MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONOMYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BiageTh
npuéMaMM KOHCIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HHPOpMaIUH
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcJe MyOJUYHO JieJaTh KpaTKue COOOLIEHMS O
pe3yibTaTax IPOEKTOB WM YYeOHBIX MCCIEJOBaHUH, TPU 3ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca
(u3UKH, COMPOBOXK/IAThH BHICTYIUICHUE MTPE3eHTAIIUEH

1.19

IIPY BBHITIOJTHEHUH y4€OHBIX MMPOEKTOB M UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a]lauaMH,
CIEINTh 3a BBIITOJIHEHUEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE
OKPY’KaOIIHX
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HCII0JIBb30BaTh IIOHATHA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘-I€CKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH
CYIIIECTBEHHbIE CBOICTBA (ITpU3HAKK) HDU3UUECKUX SIBICHUN

14

1.5

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl W (DU3HUYECKUE SIBJICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPHU ONUCAHWH IPABUIHHO
TPAaKTOBaTh  (PU3MYECKHI  CMBICI  HCIOJB3yeMbIX  BEIIMYHH,
0003HaYCHHS U STUHUIBI PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYH  (PU3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMHU, CTPOWTH TpadUKu  W3yYEHHBIX  3aBUCHMOCTEU
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyIUPOBKY 3aKOHa H  3alMCHIBATh €r0 MaTEeMaTUYeCKOe
BBIPAKCHHUE

1.6

00BACHATH (hHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOICTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1auu B 2 — 3 JNEHCTBHUSI, UCIIONB3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4M 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI M (OPMYIIbI,
HEOoOXOoauMBbIE Ui €€ pEIIeHHUs, MPOBOAUTHh PacuéThl U CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU

1.8

1.9

1.10

1.11

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-I€CKI/IX MCTOHOB, UCIIOJIB3YA OIIMCAHUC UCCIICIOBAHUS, BBIACIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsAAKaA
MPOBEACHUA UCCICA0OBaHMA, ACJIaTh BBIBOABI

MPOBOANTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(U3MYEeCKUX  CBOWCTB  Tel:  (POPMyIHpPOBaTH  IPOBEPSEMbIC
MPENNONIOKEeHNUs, CcoOUpaTh  yCTAHOBKY W3  MPEAJIOKEHHOTO
000pyTI0BaHUS, ONTUCHIBATH XOJT OTBITA U (HOPMYIUPOBATH BHIBOJIBI
BBITIOJIHSITh TIPSIMBIE HM3MEPEHHUS C HCIIOJH30BAaHUEM aHAJIOTOBBIX
nprOOPOB U JATUYUKOB (PM3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTATHI
HU3MEPEHHN ¢ YIETOM 3aJaHHOU a0COFOTHOM MOTPEUTHOCTH

MPOBOJIUTh  WCCJIEJAOBAHUE  3aBUCUMOCTH  OJHOW  (PU3HUECKOU
BEJIMYMHBI OT JPYIOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:




1.12

IUTAaHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATD
U3MEpeHus, cienysd  MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl M TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIETOBAHMS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh IKCIEPUMEHTAILHYIO YCTaHOBKY,
ciaenys TPEeAJIOKEHHOM MHCTPYKUMM, W BBIUUCIATH 3HAUCHHUE
BEJIMYUHBI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHocTH mpu  pabore ¢C
71a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh MPUHIUINBI JIEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3UYECKUX SIBICHUA U HEOOXOIUMbIE
¢du3nuecKkre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U M3MEPUTEIHHBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
DJIEKTPUUYECKUX TEMed C TIOCIeAOBaTeIbHBIM U MapaluIeIbHbIM
COCMHEHUEM JJIEMEHTOB, pa3iuyas YCJIOBHbIE 0003HAUYEHUS
DJIEMEHTOB JICKTPUYCCKHX IICTICH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HM i1 obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIISATh MOUCK MHPOPMAIUHN (PU3HUIECKOTO COACPKAHKS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MYTEM CpaBHEHUS
JIOTIOTHATEIBHBIX HMCTOYHUKOB BBLICIATh HWHQPOpPMAINIO, KOTOpas
SBIISIETCS. IPOTUBOPEUUBON MIIM MOYKET OBITh HEJIOCTOBEPHOIA

1.18

UCMOJIb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMH  HaAy4HO-
MOMYJSIPHYIO JIUTEPATYpy (PHU3MUECKOro COJEp KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiameTts  npuémMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl MH(GOPMALUU U3 OJIHOM
3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE M KPATKHUE YCTHBIE COOOIIEHMUS,
0000m1as uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
COJepXKaHUsA, B TOM 4YHUCIE MyOJIMYHO MPEACTABIATh PE3YIbTATHI
IIPOEKTHON WM HCCIENOBATEeNIbCKOM JI€ATEIbHOCTH, IPU STOM
IpaMOTHO HCIHOJb30BaTh HM3Y4YEHHbIM MOHATUHHBIN ammapar Kypca
(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

MPYU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MIPOLIECCOB PaCHpPENeNsITh 005 I3aHHOCTH B TPYyIMIE B COOTBETCTBUH C
IOCTABJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTh TPYIMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh
pa3pemniaTb KOHQIUKTHI
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HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘-IGCKOC SABJICHUC

pacrmo3HaBaTh NPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KalolleM MHpPE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHPO/IE,
MIPH 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B YUEOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UUCCKUX SBICHUI

14

1.5

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl W (DU3HUYECKUE SIBJICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPHU ONUCAHWH IPABUIHHO
TPAaKTOBaTh  (PU3MYECKHI  CMBICI  HCIOJB3yeMbIX  BEIIMYHH,
0003HaYCHHS U STUHUIBI PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYHO  (PU3MYECKYHO BEIUYMHY C  JIPYTUMHU
BEJIMYMHAMHU, CTPOWTH TpadUKu  W3yYEHHBIX  3aBUCHMOCTEU
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe
BBIPAKECHHUE

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ MOMOIIBI0 2 — 3 W3YyYEHHBIX CBOICTBa
bu3nUecKux sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3ahauyu (omuparonpecs Ha cucreMy u3 2 — 3
ypaBHEHUM), UCIMOJNB3Ysl 3aKOHbI U  (OPMYJbI, CBS3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL pelIeHusi, MPOBOJIUTh PAacyYEThl U OLIEHUBATh PEATUCTUYHOCTD
MOJIy4EHHOT0 3Ha4YeHUs (PU3NUECKOI BETUYMHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONMMCAHUEC HCCICIOBAaHHWA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPIPECTUPOBATH
PE3YIIbTAThL Ha6HIO,Z[eHPII>’I 1 OIIBITOB

1.9

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOd BeTW4HHBI ((POKyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocola
U3MepeHus (M3MEepUTENBHOIO Ipubopa)




1.11

MPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIHYUH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMN: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCUPOBATH pE3yNIbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DM3MUYECKUX BEIUYMH B BHJC TaOIHIH
rpaduKoB, JeaTh BBIBOJIBI [0 PE3yJIbTaTaM UCCIIEOBAHMUS

1.12

MPOBOAUTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UUYECKHX  BEIUYMH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh M3MEPEHHUs, CIeays MpPeUIOKEHHOH HHCTPYKLHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIU3UPOBATh IIOJyYEHHBIE
pe3ynbTaThl C YUETOM 33JaHHON MTOTPENTHOCTH U3MEPEHUI

1.13

1.14

coOmofaTh MpaBWia TEXHUKH Oe3omacHocTH mpu  pabore ¢
71a00paTOPHBIM 000PYIOBaHUEM

pa3nuyaTth OCHOBHBIC TNPH3HAKK M3YYEHHBIX (PU3MUECKUX MOJEIICH:
MaTepHalibHasi TOUKa, a0COIOTHO TBEPJIOE TEJI0, TOUCUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IIJIAaHETapHas MOJENb aToMa, HYKJIOHHAas
MOJEJIb aTOMHOTO AApa

1.15

XapaKTepu30BaTh MNPUHLUINbBI JIEHCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHUH U HEOOXOIuMble
¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTH4YHbIE PHUCYHKH HW3Y4YEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IMPHU PELICHUU Y4eOHO-IIPAKTHUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B MJIOCKOM
3epKajie ¥ cOOMparoLIe J1H3e

1.17

OPUBOAUTH TpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpPUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHs O€30MaCHOCTH Npu  OOpallleHuu ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U
cO0JTI0JIEHHsI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollel cpesie

1.18

1.19

1.20

OCYIIECTBIIATh TMOWCK WHPOPMALUK (PH3MYECKOTO COJCPKAHHUS B CETH
HHTepHeT, caMOCTOSTENbHO (HOPMYJIHMPYSl MOHMCKOBBIA 3ampoc, HaXOIWTh
MYTH OIpENeNICHHs JTOCTOBEPHOCTH IOJyYeHHOW HH(OpMAalMd HAa OCHOBE
MMEIOIINXCS 3HAHUH U JOMOJTHUTEIbHBIX HCTOYHUKOB

WCIIONIb30BaTh TPU BBIMOJIHEHWH Y4YeOHBIX 3aJaHUI HAay4YHO-TIOMYJISIPHYIO
IUTEpaTypy (PHU3MYECKOTO COJepKaHUs, CIPABOYHBIC MAaTEPHANbI, PECYPCHI
cetu UHTepHeT; BmageTb nNpuéMaMH  KOHCIIEKTHPOBAHMSA  TEKCTa,
npeoOpa3oBaHus HHPOPMALMK U3 OAHON 3HAKOBOW CHCTEMBI B APYTYIO

CO3/1aBaThb COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHS HA OCHOBE
WHQOpPMAIUK W3 HECKOJBKMX HMCTOYHHKOB (DU3UUECKOTO COJIepKaHus,
MyOJIMYHO TIPEJICTABIATh PE3YJIbTaThl MPOCKTHOW WIIM UCCIIEI0BATENbCKOM
JIEATENIBHOCTH, TIPH 3TOM IPAMOTHO HMCIIOJIb30BAaTh U3YUYEHHBIN MOHATUHHBINA
anmapaT W3y4aeMoro pasfena (UMK U CONPOBOXKIATh BBICTYIUICHHE
Mpe3eHTannei ¢ yaéToM 0COOCHHOCTE! ayTMTOPHH CBEPCTHHUKOB

1.21

MPH  BBIMOJIHEHWU YYE€OHBIX IIPOSKTOB W HCCIICIOBAHUN (PU3UUYESCKHUX
MPOIIECCOB  paclpeiessiTh OO0SM3aHHOCTH B TpPYIIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJadyaMy, CICAUTH 32 BBHINOJHEHUEM IUIaHa ACUCTBUI U
KOPPEKTUPOBAaTh €ro, aJaeKBaTHO OIICHUBAThH COOCTBEHHBIM BKJIA B
JIeSITENIbHOCTh TPYMIIbl, BHICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE,
MIPOSIBIISSt TOTOBHOCTH pa3peniaTh KOH(IHKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsieMble 3/1eMEHTBI COieP:KAHUSA
pasjiena 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA
®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 @dusnueckue  SABICHUSA: MEXAaHUUYECKUE, TEIJIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
@usnueckue BeIMYUHBL.  V3MepeHne  (PpHU3MUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTth
n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
EcrtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 [IOCTAHOBKA HAy4YHOI'O BOINPOCA, BBIABM)KEHUE THIIOTE3,
1 ' OKCIIEPUMEHT TI0 TMPOBEPKE THIOTE3, OOBSICHCHHE
Ha0J1101aeMOr0 SIBJICHUS
1.4 Onucanue Gpu3nUecKuX SBICHUH C TOMOIIBIO MOJIENEH
[TpakTuyeckune paboOTHI:
#HH##Par###13mepeHne pacCTOSHUM.
##HPar###13meperne 00bEMa KHUIKOCTH W TBEPAOTO
1.5 Tena.
#H#Par###0OnpeneneHue pa3sMepoB MallbIX Tell.
###Par#t#13mepenne  TemmepaTypsl 1IpU  TTOMOIIH
JKUJKOCTHOI'O TEPMOMETpA U JaTUUKa TEMIIEpaTypbl
INEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHUU BEILIECTBA
###Par#H#CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pasMepsl.  OnbITBI,  OKa3bIBAIOIIME  AMCKPETHOE
CTpOEHHE BEIeCTBA
###Par###/lpiokenne  dvactunr  BemiectBa.  CBS3b
2.2 CKOPOCTM  ABW)KEHHS  YacTHL] C  TEMIIEpaTypoOu.
BbpoyHnoBckoe nBuxkenue, tupdysus
23 B3aumoaencTBue 4acTHIl BEIECTBA: IPUTSIKEHUE U
OTTaJIKMBAaHUE
###Par#H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE
2 ra3oB, *XMJIKOCTEH M TBEPABIX (KPUCTAIIIMUECKUX) Tell.
24 B3anMocCBsA3bp MEXay CBOMCTBAMH BELIECTB B PA3HBIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJSPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
[TpakTueckue paboThI:
#HH#Par###Onenka nuameTpa aToMa METOJIOM DSJIOB (C
26 ucnosb3oBanueM ¢ortorpaduit).

#HHHPar###OnpITel 1o HAONIOJNEHWIO  TEIJIOBOTO
paciupeHusi ra3os.
#HHHPar###OnpITel 0 OOHAPY)KEHUIO JEWCTBUSL  CHII




MOJIEKYJISIPHOTO MPUTSKEHUS

JIBDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

3.2

3.3

3.4
3.5
3.6

MexaHndeckoe JIBIDKCHHE. PaBHoMepHoOe n
HEpPaBHOMEPHOE JIBUIKEHHE

###Par#H#CropocTs. Cpennsis CKOpPOCTb pu
HEpPaBHOMEPHOM JBIKEHHUH. Pacdy€r myTu u BpeMeHU
JIBYDKCHUS

SIBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
TeN KakK MPUYMHA MU3MEHEHUS CKOPOCTH IBWIKEHHUS TEI.
Macca kak Mepa HHEpTHOCTH TeJja

#H#Par### lmotHocTe BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B €IMHUIIC 00BhEMA BEIeCTBa
Cuiia KaK XapakTepUCTUKA B3aUMOJICUCTBUS TEI

Cuna ympyroctu u 3akoH ['yka. V3Mmepenue cuibl C
MTOMOIIBIO JUHAMOMETPA

3.7

3.8

#H##HPar### SIBnenne TAroreHus M cuia Tsokectd. Cuia
TSKECTH Ha JpYrux IuiaHerax. Bec Tema. HeBecomocTh
Cuna tpenus. TpeHHE CKOJBXKEHHS W TPCHHE TTOKOS.
TpeHue B IpUpoOJIC U TEXHUKE

3.9

3.10

###Par###Cnoxxenue CuJl, HaIlpaBJICHHBIX I10 OJHOU
psiMoi. PaBHOAEHCTBYIOIIAs CUIT

[TpakTyeckue paboTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBMXKEHHUS
(wrapuka B OKMJKOCTH, MOJIEJIU  3JIEKTPUYECKOrO
aBTOMOOWII W Tak panee). OmnpexneneHue cpenHe
CKOpOCTH CKOJIb)XEHUS Opycka WM IIapuka 110
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTb pacTsKeHus (aegopmariiu) Mpy>KUHbBI OT
OPUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPHUPYIOLIHE
3aBHCHMOCTb CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONpPUKACAIOIINXCsI TOBEPXHOCTEN

3.11

@usnyeckue SBICHUA B IIPUPOJE: NIPUMEPHI ABWKEHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOW MPHUPOJIE,
JIECTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaZ AUHaAMOMCTpP, MMOATIHUITHUKN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Jasnenune TBEpAoro tena. CrnocoObl yMEHBIIEHUS U

4.1 YBEJIMUYEHUS AaBJICHUS

42 JlaBnenue raza. 3aBUCUMOCTH JIaBJIEHUs Ta3a OT 00bEMa,
TeMIIepaTypbl

43 [lepenaua maBneHHUs TBEPABIMU TEIAMH, YKUIKOCTIMHU U
razamu. 3akoH [lackans. [THeBMaTndyeckue MalimHbl
3aBUCUMOCTh  JIaBJICHHUSA KHJIKOCTH OT  TIIyOUHBI.

4.4 IMuapoctaTudeckuii mapagokc. CooOIIaronmecs CoCypl.
['mapaBiaruecKiue MEXaHUu3MBbl

4.5 ATtmocdepa 3emnu u armocdepHoe naBieHue. [IpuunHbl




CyIIIECTBOBaHUS BO3AYIIHOW 00010ukn 3emin. OmbIT
Toppuuernnu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJ] yDOBHEM MOPS

4.6

4.7

4.8

4.9

W3mepenne armocdepHoro npaeneHus. [Ipubopsl ans
U3MEpeHHs aTMOC(HEPHOTO AaBIICHUS

JlefictBue KUAKOCTM M Ta3a HAa IOTPYKEHHOE B HUX
Tesno. BelTankuBaromas (apxumesnoBa) cuila. 3aKoH
Apxumena

[InaBanue Tten. Bo3ayxornnaBanue

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
Onpenenenre BbITATIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha
TE€no,  NOrpyxEHHOEe B  JKMIAKOCThb.  [IpoBepka
HE3aBHCUMOCTU BBITAJKUBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchkl Teaa. OIBITEI,
JEMOHCTPUPYIOLIME  3aBHUCHUMOCTh  BBITAIKUBAIOIICH
CUJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJIKOCTh YAaCTHU TeJla U OT IJIOTHOCTHU
JKHUJIKOCTH. KonctpynpoBanue apeomeTpa HIIH
KOHCTPYMpOBaHUE  JIOJAKH M  OmpeaelieHne  eé
Ipy30I0AbEMHOCTH

4.10

dusnueckue  SABICHUS B TNPUPOJC.  BIUSHHC
aTMOoc(hepHOro JaBJICHHS HA )KUBOW OpPraHU3M, TUIABAHHC
pBIO

411

TexHuuyeckue YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOJA, TI'MJPaBIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAcOC,
apeomMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1
5.2

5.3
5.4

5.5

5.6
5.7

5.8

59

Mexanuyeckas pabora

Mexanndeckas MOITHOCTb

[Tpoctble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
IJI0CKOCTh. [IpaBmito paBHOBECHUS pbIyara

[IpumeHeHne mpaBuia paBHOBECHUS pblyara K 0JIOKY
«3omotoe  mpaBuiao»  MexaHuku.  Koadduument
IIOJIE3HOTO JNENCTBUSA MEXAaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE

[ToTennumanpHas SHEPTUM TeJa, MOTHATOTO Ha 3eMIIEN
Kunernueckas sneprus

ITonHass MexaHudeckass SHEPrusl. 3aKOH W3MEHEHUs HU
COXpaHEeHMsI MEXaHUYECKON IHEPTHH

[IpakTuueckue paboThI:

#H#Par###Onpenenenue pabOThl CUJIBI TPEHUS NpHU
PaBHOMEpPHOM JBM)KEHMHM Tella 10 TOPU3OHTAIbHOMI
nosepxHoctu. MccnenoBaHue yciaoBHM —paBHOBECHS
ppiuara. HM3mepenme KIIJI HakIOHHONW IJIOCKOCTH.
M3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON YHEPTUH




dusnyeckue SBICHUS B MPUPOJE: pbIYard B Tele

5.10
YeloBeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUXKHBIA U
511 HETOJABMKHBIM OJIOKW, HaKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMbIe 3JIeMEHTHI CO/IEPKAHUS
pasjiena JJIeMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKCHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOCHUs BemiecTBa. Macca ©  pa3Mmepbl
Moyiekyln.  OmBITBI,  TOATBEPKIAIONINE  OCHOBHBIC
TMOJIOKEHUS MOJICKYJISIPHOKUHETUYECKON TEOPUH
Mogenmn  TBEPAOro, IJKMAKOTO W Ta3000pa3HOTrO
6.2 cocrosiHuil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsiCHEHUE CBOICTB ra3oB, )KMJKOCTEH U TBEPABIX TEN
6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYISIPHOKUHETHUECKON
TEOpUH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacupeHne u CKaTue
6.6 Temmeparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTPEHHEH
' SHEPTUU: TeIUIonepeaada U CoBepIlIeHne paboThl
6 6.8 Bune temomnepenadyu: TEMIONPOBOIHOCTb, KOHBEKIINS,
W3ITy9YeHNE
6.9 KonudectBo  TerwuioTel.  YjenbHas — TEIDIOEMKOCTH
' BEILIECTBA
6.10 TemmmooOMeH u TEMIOBOE paBHOBECHE. Y paBHEHUE
TEIIOBOTO OanaHca
6.11 [TnaBieHre u OTBEpICBAHUE KPUCTATMICCKUX BEIIIECTB.
VY aenbHas TEMIOTAa MIaBICHUS
[TapooOpazoBanue u  KoHJeHcalus.  Vcmapenwue.
6.12 Kunenue. VYpaenbHas  Temorta mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxHocTh Bo3tyxa
6.14 OHeprus ToIIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[Mpunnuner  pabotel  TerioBbix  asurarenein  KITJ]
6.15 TEIUIOBOTO JBUTATeNs. TeIyIoBbIe JBUTATEIM H 3alllUTa
OKpYKarolleu cpebl
6.16 3aKOH COXpaHEeHHsI M MPEBPAIEHUS] JHEPTHH B TETIJIOBBIX




poreccax

6.17

6.18

6.19

[IpakTraeckue pabOTHI:

#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHA CHII
MOJICKYJISIPHOTO MPUTSKECHHUS.

#H#HPar#H##OnbITEl 110 BBIPALMBAHUIO  KPUCTAJIJIOB
MOBApEHHOM CONM WM caxapa.

HHHPar###0nbITl 10 HAOMIOAEHUI0  TEIIOBOTO
paciMpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TEIl.
#H##Par#H##Onpenenenue JaBieHUs] BO3Qyxa B OallJloHE
HINPUIA.

HHHPar###0nbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JaBJICHUS BO3[yXa OT ero oO0bEéMa U HarpeBaHHs WU
OXJIQKICHHUSI.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

#H##Par#H##Habmonenue U3MEHEHUS BHYTPEHHEH
SHEPTUU Tela B pe3ylbTaTe TeIulonepenayd u padoThl
BHEITHUX CHIL.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa IpH
CMEILIMBAHUM XOJOJAHON U rOpsYEr BOJIBI.
#H#Par####OnpenencHue KOJINYECTBA TEIIOTHI,
MOJTyYEHHOTO BOJIOW TIPH TEIUIOOOMEHE C HAarpeThiM
METAITMYECKUM LUIMHIPOM.

###Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTHU
BEIIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
#H#Par###OnpenencHue OTHOCHTEIIBHOW  BIAXKHOCTH
BO3IyXa.

###Par##Onpenenenue yneabHONW TEIJIOTHI TJIaBJICHUS
JbJa.

dusnyeckue SBICHUS B MPHUPOJAE: TOBEPXHOCTHOE
HaTSDKEHHE M KAalWJULIPHBIE SBJICHWS B IIPHUPOJE,
KpUCTaJIBl B IIpupoe, u3inydenue CoiHila, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,
WHesl, CHera.

TexHnueckue  ycTpolcTBa:  KalMJUIAPBL, IPUMEPHI
WCIIOJIb30BAaHUSl KPUCTAJUIOB, >KMJIKOCTHBIM TEpPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOMHA,
JIBUTATEIIb BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXK/TY TEIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2IEKTPUUECKOTO

7.3 nons. lIpyHIMD Cyneprno3uiuu IEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)




Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN

7.4 anekTpuueckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JUDIICKTPUKU

7.5 3aKOH COXpaHEeHHMsI AJIEKTPUUYECKOTO 3apsiia

76 ONEeKTpUYECKHT  TOK.  YCIOBHUS  CYLIECTBOBAHMS
NEKTPUYECKOr0 TOKA. VICTOUHMKH IOCTOSIHHOT'O TOKA
HencrBus 3JIEKTPUYECKOIO TOKa (Temosoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
AKHUAKOCTAX U razax

78 Onexktpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE
HarpsHKeHHe

79 ConpoTuBieHnue IIPOBOJIHHKA. VY nensHoe
COINPOTHUBIICHUE BEIIECTBA

7.10 3akon Oma a1 y49acTka 1enu

711 [locnenoBarenpbHOE W MapajjieIbHOE — COEAMHEHHUE
IIPOBOJTHUKOB

712 PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKAa. 3aKOH
Jxoyisa — Jlenna

713 OJNeKTpUYecKrue LeNu U HOTPEOUTETH 3JIEKTPHUUECKON
sHepruu B ObITy. KopoTkoe 3amblkaHue

714 [ToctosinHble MarHuThl. B3ammoneicTBHE MOCTOSHHBIX
MarHuToOB

715 MarautHoe mnone. MarHuTHoe nojie 3eMid U €ro
3Ha4YeHHUe /sl )KU3HU Ha 3emiie

716 OmnbIT Opcrena. MarHuTHOE 10JIE 3JIEKTPUYECKOT0 TOKA.
[IpumeHeHue IeKTPOMarHuToB B TEXHUKE
JlelicTBME MarHUTHOIO TOJISI HAa MPOBOAHUK C TOKOM.

717 9J‘IeKTp0I{BI/IFaTeHLU MIOCTOSTHHOTO TOKA. I/IC?OHLL«;OBaHHe
JJEKTPOABUTaTeNe B TEXHUYECKHX YCTPONCTBaX M Ha
TPaHCIIOPTE

718 Oneiter @Papages.  SIBneHuMe  2IEKTPOMAarHUTHON
nHaykuun. [Ipasuno Jlenna
DNeKTpOTeHepaTop. Crioco0mI MOJTYYCHUS

7.19 JNEKTPUYECKOM  DHEPIHUH. ONEeKTpOCTaHIIMM ~ Ha
BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
[IpakTuyeckue paboTHI:
OneIThl 10 HAOTIOJAEHUIO 3JIEKTPU3ALUHU TNl UHIYKIUEH
U IIPU CONIPUKOCHOBEHHH.
HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAIEKTPUKH.
COopka ® mpoBepKa pabOTHl DIEKTPUUYECKON IETH

7.20 MIOCTOSIHHOTO TOKA.

W3mepenue u peryivpoBaHue CUIbI TOKA.

W3mepenue u peryinupoBaHue HANIPSKEHMUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO Yepes
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSLKEHUS
Ha pe3nuCTope.

OnpIThI, JEMOHCTPHUPYIOILNE 3aBUCUMOCTD




AJIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIJIOILAIU TOTIEPEYHOT0 CEUeHHS U MaTepHala.

[IpoBepka mpaBWia CIOKECHHS HAINPSOHKEHUH  TMPH
MOCJIeIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuia Il CHJIBI TOKA TPH TapajuieIbHOM
COeIUHEHUH  pe3ucTtopoB.  OrmpeneneHue  padOThI
JJIEKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3ucTop.
OmpenerieHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIICIIIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanne
MarduTHOTO B3aMMOJICHCTBHS IIOCTOSHHBEIX MAarHHTOB.
N3yueHrne MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB TIPU
ux oOweawHeHMHM ©  paznencHun. VccnepoBaHue
JEHUCTBUSI DJIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
OnpIThl,  JIEMOHCTPHUPYIOIIHME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBHS KAaTyIIKA C TOKOM M MarHUTa OT CHUJIbI
TOKa ¥ HalpaBlieHWs Toka B Karymke. l3ydenwue
JEHCTBUSI MAarHUTHOTO TOJIs Ha TMPOBOJAHHK C TOKOM.

Koncrpynposanue u W3y4YCHHE paboTsl
3IIEKTPOJIBUTATEIIS. H3mepenne KII
3JIEKTPOJIBUTATENIbHOM  YCTAHOBKH. OnbIThI o

HCCIICAOBAHUIO SABJICHUA 3HeKTp0MaFHHTHOfI HHAYKIHUU:
HCCICIOBaHNEC W3MCHCHHMU 3HAYCHUS U HaIlrpaBJICHUA
HHAYKIIUOHHOI'O TOKa

7.21

Ousnyeckue SBIEHUS B MPUPOJE: DIEKTPUUYECKUE
SBICHUST B  aTMocdepe, IJIEKTPUYECTBO  SKHBBIX
OpPraHU3MOB, MarHUTHOE ToJje 3eMiu, Apeld MoICcoB,
pOJIb MAarHUTHOTO TIOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE
CUSIHUE

7.22

TexHnuecknue ycTpoWCTBa: JIIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, CYETUUK DIEKTPUUECKON DHEPIUH,
JIEKTPOOCBETUTENbHbIE ~ MPUOOPBI,  HAarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
IIPEIOXPAHUTENHN, DJIEKTPOMArHUT, 3JEKTPOJBUIATEIb
MIOCTOSIHHOTO TOKa, TeHEpaTop MOCTOSHHOTO TOKA

9 KUIACC
Kon
pasena Konx sanemenrta [IpoBepsiembie 2EMEHTBI COAEPIKAHUS
MEXAHUWYECKHUE ABJIEHUA
81 Mexanuueckoe JABIKEHHE. MarepuanbHas TOUKa.
Cucrema orcuéra
8 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
8.4 ###Par#t#HepaBHoMepHOE NMPSMOJIMHENHOE TBUKECHHE.




Cpennsis ©  MTHOBEHHass CKOpPOCTb Tela  IpHU
HEPAaBHOMEPHOM JIBHXKCHUH

85 VYckopenue. PaBHOyCKOpeHHOE PSMOJIMHEMHOE
JIBUKCHHE

8.6 #H##Par###(CBoboanoe nagenue. OnbiTel ["anumes
###Par##PaBHoMepHOE JBHIXKEHUE 10 OKPY>KHOCTH.

8.7 Ileprion m uactora oOpamieHus. JIuHeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOPEHHE

8.8 [TepBrriii 3akoH HeroToHa

8.9 Bropoii 3akon HetoTona

8.10 Tperuii 3akoH HeroToHa

8.11 HH#Par###] [puHuun cynepro3uiuu Cuil

8.12 Cuiia ynpyroctu. 3akoH ['yka

813 #H##Par#H##Cuna TpeHus: cuia TPEHUs CKOJbXEHHUS,
CHUJIa TPEHUS MOKOSI, TPYTHE BUJIbI TPEHHUS

814 #A##Par#H##Cuna  TSOKECTM U 3aKOH  BCEMHUPHOTO
TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS

8.15 HBuwxenne  mmaHer  Bokpyr  Comnma.  IlepBas
KOCMHYECKasi CKOpOCcTh. HeBecoMoCTh 1 meperpy3ku

8.16 PaBHOBecue mMaTepuaibHOM TOYKUA. AOCOIIOTHO TBEPOE
TEJO

8.17 #it#Par###PaBHoBecre TBEPIOrO Tella C 3aKPEILUIEHHON
OCBIO BpauieHus. MoMeHT cuiibl. LIeHTp TsxecTu

8.18 Nmnynsc Tenna. U3menenne nmiynsca. MIMmyibsce cuisl

8.19 3aKOH COXpaHCHHS UMITYJIbCA

8.20 HHHPar###PeakTUBHOE NBUKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.92 PaGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
SHEPTUU U paboThI

8.93 [lorenmmaneHast dHEprus Tena, MOJHATOTO  Ha
MOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHumanpHas SHEPTUsl CKATON NPYKUHBI

825 ###Par###KI/IE{eTI/ILIeCKaH sHeprua.  Teopema 0
KHHETHYECKOW YHEPTUU

8.26 ##H#Par####3aKkoH coxpaHeHHs] MEXaHUYECKOH SHEPrHH
[IpakTuyeckue paboOTHI:
OrmpezienieHne CpenHEe CKOPOCTH CKOJIbXKEHUS Opycka
WM JBIDKEHHUS IIapuKa M0 HAKJIOHHOW TIIOCKOCTH.
Omnpenenenre yCKOPEHUsl Tella TPU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAaKJIOHHOMU TIOCKOCTH.

8.27 HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH

PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CIW TIPH PABHOYCKOPEHHOM
JIBUKEHUH O€3 HadallbHOM CKOPOCTH MYTH OTHOCSTCS
KaKk psAJa  HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.
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HccnemoBanue 3aBUCMMOCTH CHITBI TPSHUS CKOJIBKEHUS
OT CWIbl HOPMAJIBHOTO fdaBieHus. OmnpenencHue
koapdunrenTa TpeHHS CKoJbxeHus. OnpenereHue
k*ECTKOoCTU TpYyKuHBL. OmnpeneneHue padOTHl  CHIIBI
TPEHHs] TIPU PABHOMEPHOM JIBIDKCHHUH Tela 10
TOPU30HTANLHOW TOBepXHOCTH. OmpeneneHue padbOTHI
CWJIBI  YOPYrOCTH  TNpuU  HOoabéMe  TIpy3a  C
HUCIIONAB30BAHUEM  HEMOABIDKHOIO M IIOOBHIKHOTO
0J10KOB

dusndyeckue SIBICHUS B IIpupoAc: MpUIMBbI U OTIIMBEI,

8.28 nBukeHue IutaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JBMKCHUE JKUBBIX OPTaHU3MOB
8.99 Texnudyeckue  ycTpoWCTBa:  CIHMIOMETp,  JATYUKH

10JIO’KEHHUSL, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenbHoe nBukenne. OCHOBHbIE XapaKTEPUCTHKU
KoJie0aHU: Iepuo/J, YacTOTa, aMILJIMUTY1a

9.2

Maremarnueckuit u IIPY’KWHHBIN MasITHUKHU.
[IpeBpaiieHre 3HEpruy Npu K0J1eOATEeIbHOM JIBUKEHUU

9.3

94

3aryxaromue KkojeOanusi. BbeiHyXaeHHbIE KoneOaHUs.
Pe3onanc

Mexanndeckue BOJHEL. CBOHCTBA MEXAHHYECKUX BOJIH.
[IponosnbHbIE W TMONEpeYHble BOMHBI. [[7TMHAa BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHU4EeCKHUE BOJIHBI B
TBEPJIOM TeJIe, CECMUYECKUE BOJTHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

Wnbpa3Byk U yiabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHre 4acToThl W Iepuoja  KosebaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHre 4acToThl W Iepuoja  KosebaHui
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJjeOaHMi
MOJBENIEHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJjeOaHMi
MPY)XKHUHHOTO MasTHHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M KECTKOCTH
npyxuHsl. I3mepenue yckopeHus cB0OOOIHOTO MaieHHs

9.8

dusnueckue sBICHUS B mpupoaec: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3EMIICTPACCHUC, CEeMCMHUYECKHE BOJIHBI,
IIyHaMH, 5XO

9.9

TexHuueckue yCTpPOMCTBA: DXOJIOT, HCIIOJIb30BAaHUE
yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE MoJie. DJIEeKTPOMAarHUTHBIE BOJHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2

[ITkana 37€KTPOMarHUTHBIX BOJIH




103 DJIeKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.
BouiHOBBIE CBOMCTBA CBETA
[IpakTrueckue pabOThI:

10.4 N3ydyeHne CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO Tene(oHa
dusnyeckue SBICHHUS B MPUPOJAC: OUOIOTHUYECKOE

10.5 neiicTBue BUJIUMOTO, yIbTPapuOIECTOBOIO u
PEHTT€HOBCKOI'0 U3JIy4eHU I

106 Texnuueckue YCTPOMCTBA: _ HCIIONb30BaHKE
AIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JIyueBast monens cBera. MicTouHMKH cBETa

11.2 [IpssMOnMHENHOE pacIIPOCTPAHEHHUE CBETA

113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
cBeTa

114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
[TomHOE BHYTpEHHEE OTpakEHUE CBETa

11.5 JIunza. Xop jtyyen B MH3e

116 OnTudueckast cuctema ¢oroamnmnapara, MHUKPOCKOMA U
TeJecKoIa

117 I'maz kak onTtudeckas cucrema. bim3opykocTs u
JAJIbHO30PKOCTh

118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
CrnosxeHue CIeKTpaIbHBIX IIBETOB. Jlucepcus ceeTa
[IpakTuueckue padbOTHI:
#HHPar###ccienoBanue 3aBUCUMOCTH yria

11 OTpPaKCHHSI CBETOBOTO JIy4a OT yIJIa TaCHHSL.

##HPar##H#113ydeHne  XapakTepUCTHK  M300paKeHHs
IpeIMeTa B IJIOCKOM 3epKalle.
#H#Par###1ccnenoBanue 3aBUCHUMOCTHU yria
MPEJIOMJICHUSI CBETOBOTO Jiyda OT yrjla TaJeHus Ha

119 TPaHUIIE «BO3JIYX — CTEKIIOM.

' ###Par#t#lonyyenne u300pakeHUH € MTOMOLUIBIO

coOuparoIen JTMH3HI.
#H##Par###0npenenenue (POKYyCHOTO PpACCTOSHHS U
ONITUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
#HHPar#H#OnbITEL 10 pa3joKEeHUI0 Oeyoro cBera B
CHEKTD.
H#HHHPar###0OnbITEI IO BOCHPHUSITUIO IIBETA MPEIMETOB
IpU UX HAOIIOJACHUN Yepe3 [BETOBbIC (DUITBTPHI
dusnyeckue sBIeHUs B mpupone: 3atMeHus CoiHia u

11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)

11.11 Texauueckune YCTPOMCTBA: OYKH, IIEPUCKOII,
(doToamnmapar, ONTHYECKHUE CBETOBOJIBI

12 KBAHTOBBIE SIBJIEHW
12.1 | OmnbiTel Pezepdopna u muianerapHass MOJAETb aroma.




Mogens aroma bopa

Hcnyckanve W MOIJIONIEHWE CBETa aTOMOM. KBaHTBHI.

12.2 o
JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3y4eHHs
124 Crpoenue aromHoro sapa. HykinoHHas Monenb
aTOMHOTO siipa. M30Tons!
125 PaguoaktuBHble npespamieHud. Ilepumon mnomypacmana
aTOMHBIX SI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUs 3apslOBOTO U
MaccoOBOI'0 YUCEN
12.7 DHeprusi CBI3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
128 Peakuuu CHHTE3a U JIENICHUS A1Ep. WcTounuku 3uepruu
CouHIia 1 3831
129 Snepnas _ OHEpreTHKa. JeiictBUe  paaMOaKTHUBHBIX
U3JTy4YEHUI Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEHUaThIX CIIEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TpEeKOB: U3MEPEHHME SHEPIMHM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepeHue painoakTUBHOTO (poHa
®usnyeckue SBICHUSA B INPUPOJAE: €CTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JNEUCTBUE PAaJUOAKTUBHBIX HW3JIyYEHUH HA OpraHU3M
YeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMCETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBJICHUN MPUPOIBI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeidl poaun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTud, 00 HBOJIOLUU
(bU3MYECKUX 3HAHUN U UX POJIM B IEIOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOekKHbIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUpa, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHMs O BHMJAX MaTepuu (BEIIECTBO W TMOJ€), O JABIKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTeprH, 00 aTOMHO-MOJIEKYJISIPHON TeOpuHu
CTPOCHHUsSI BellecTBa, O (PU3UYECKOH CYIIHOCTH SIBICHHH IPUPOJIBI
(MEXaHUYECKHNX, TEIUIOBBIX, OJJICKTPOMArHUTHBIX ¥ KBAaHTOBBIX);
YMEHUE pa3inyaTh SBICHHS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JICMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOe SBIICHNCE,
YMEHHUE paclio3HABaTh MPOSBICHUE U3YYCHHBIX (PH3HMUECKUX SBICHUHN
B OKPYXAalOIIeM MHpEe, BBIICISAS UX CYIICCTBCHHBIC CBOWMCTBA
(mpu3HAKH)

Brnagenue ocHOBaMM MOHSATUWHOIO ammapaTta M CHUMBOJUYECKOIO
s3bIKa (DU3UKU M MCIOJIb30BAaHUE WX I pElICHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBOMCTBa Tel, (U3NYECKUE SIBICHUS U
MIPOIIECCHI, UCTIOJIB3YsI (PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onuchIBaTh N3YYEHHBIE CBOWCTBA Tell U (PU3HUYECKUE SBIICHHUS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnagenue ocHOBaMM METOJOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOuto/IeHHs IpaBUil 0€30MacHOro Tpyja: HaONoJeHHe (PU3NYECKUX
SIBJICHUM

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO HWHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMMCHIBATh €0 Pe3yIbTaThl, ((OPMYIMPOBATH BBIBOBI;
MIPOBEJICHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHUE IUIaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOMpPaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 HMHCTPYKIMHM, BBIYHCIATH
3HAUEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4E€TOM 3a/IaHHOU MTOTPENIHOCTH Pe3yIbTaTOB U3MEPEHNN;
IIPOBEJCHUE  HECIOXKHBIX  JKCIEPUMEHTAIBHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKLUH,  MPEICTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, ENIATh BHIBOJIBI IO PE3yIbTaTaM
MCCJIEIOBAHMUSI

[ToHnmMaHue  XapakTepHBIX  CBOMCTB  (U3MYECKHUX  Mojene




(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEITH CTPOCHUS
ra3oB, )KPII[KOCTeﬁ )41 TBépI[BIX TCJI, IJIAaHCTApHAdA MOIACJIbL aToOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO S/ipa) ¥ yMEHHE MPHUMEHSATh WX IS
00BsICHEHUS! (PU3UUECKUX TTPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
yucilie W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX
SBIICHU, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH

YMmenue pemarth pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHeHWil),
UCMONb3ys 3aKOHbl U (OpMyJbl, CBs3bIBaOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJIATH HEAOCTAIOLIME JIaHHbIE, BbIOMPATh 3aKOHBI M (OPMYIIbI,
HeoOXouMBbIe JUIsl €€ pelIeHMs], UCII0Ib30BaTh CIPABOYHBIE JAHHBIC,
IPOBOJUTh PACUYETHI M OLEHHUBATh PEATUCTUYHOCTh IOJYYEHHOTO
3HaYeHUS (PU3MUYECKON BEIMYMHBI, YMEHUE ONPEILNIATh Pa3MEPHOCTh
(bu3n4ecKoil BEeTMUMHBI, IOJIyY€HHOM! IPHU pEIIeHUH 3a/1a41

YMeHue XapakTepu3oBaTb IPUHLMIIBI  JECHCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O
CBOWCTBaX (DU3MYECKUX SBICHUA ¥ HEOOXOoAuMble (PHU3HMUECKUe
3aKOHOMEPHOCTHU

10

11

YMeHne HWCnoibp30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
HNOBCEIHEBHON KM3HM 111 oOecrneyeHHss ©O€30HacHOCTH NP
oOpamieHUd ¢ OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3J10pOBbsl U  COONIONEHUS HOPM
HKOJIOTUYECKOr0 IOBEJCHHUS B OKpYXKalolled cpele; [OHMMaHUue
HEOOXOUMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJIOTHi
JUISL palfMOHAJIbHOTO MTPUPOI0NIOIB30BaHUS

OnelT moucka, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
NOJYy4eHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTrypy
(GU3UYECKOTO CONEp)KaHUS, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BiageHue O0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uH(pOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBbI B JpYIyl0; yMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKHX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

PU3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 MEXAHUWYECKMUE SABJIEHUA
11 Mexanuueckoe naBwkeHue. MarepuanpHas Touka. Cuctema  oTcuéra.
' OTHOCUTEITBLHOCTD JIBUKEHHS
PaBHOMepHOEe M HepaBHOMepHOe aBHKeHHe. Cpequss ckopocTs. Dopmyna ams
1.2 BBIYUCIICHUSI CPeHEH ckopocTu: V = S/t
PaBHOMeEpHOE TpsSMOTMHENWHOE ABMKEHHE. 3aBUCUMOCTh KOOPIMHATHI TEla OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 MO=Xo+uf
I'padukn 3aBHUCUMOCTH OT BpPEMEHH Ui MPOEKIUU CKOPOCTH, MPOCKIHH
nepeMelIeH s, MyTH, KOOPIWHATHl NPH PABHOMEPHOM IPSIMOJUHEHHOM
JIBI>KEHUH
3aBUCHMOCTh KOODPIHMHATHI Tela OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOTO
PSMOJIMHEHHOTO JIBUKCHUS:
2
Sl =ve, * i+ * =
<
@opMmynbl Ui TPOEKLIUHU IEPEMENICHUs, MPOCKIUU CKOPOCTH M HPOSKLUH
YCKOPEHUS IPY PaBHOYCKOPEHHOM TPSMOJITMHEHHOM JBKECHHH:
2
14 .s].(r)=vm.-r+a].-3.
U_\'('f) =gy T4, 1,
a.(t)=canst,
Ul.‘cL - Ul.'rL zzax‘gr
I'paduky 3aBUCUMOCTH OT BpPEMEHM ISl HPOEKIUH YCKOPEHHs, MPOEKINU
CKOPOCTH, TIPOCKIIMH TEPEeMEIIeHUsl, KOOPIUHATHI TIPH PABHOYCKOPEHHOM
IPSMOJIMHEHHOM JIBUKEHUU
CBobosnHoe naneHue. PopMysibl, ONKMCHIBAIOIME CBOOOJHOE MaJeHHUE Tena I0
BEepTUKAIM (IBMKCHHWE TeJa BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,
NPOCKIIMA CKOPOCTH ¥ KOOPIMHATHI TPU CBOOOJHOM TAJIEHUH TeJa TI0
BEPTUKAJIH
CKOpOCTh PaBHOMEPHOTO [BW)KCHHUSI Tella 10 OKpyKHocTH. HampasieHnue
CKOpOCTH.
dopmyna sl BBIYUCIECHUS CKOPOCTH UYEpe3 pajnyc OKPY)KHOCTH W TEPUOI
oOparieHus:
1.6
o= iMR
T
LlerTpocTpeMuTensHOE yCKOpeHHe. HampaBieHwe IeHTPOCTPEMHUTETHHOTO
yckopeHusi. Dopmyna Juist BHIYUCIEHUS! YCKOPEHUS:




1.7

1.8
1.9

1.10

1.11

Macca. [InotHocTh BemecTBa. @opmyiia 171l BBIYMCIECHUS IUIOTHOCTH:
_m
v

Cuna — BektopHas pusudeckas BenuynHa. CI0KEeHUE CHIT

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon Herorona:

F=m-da
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUIIbI, ICUCTBYIOIIEH Ha
TEJI0

BzaumopeiictBue ten. Tperuit 3akon HeroToHa:

Fy y=-F_,

1.12

1.13

1.14

TpeHHe IIOKOA U TPCHUC CKOJILIKCHUA. d)opMyna IJIL BBIYUCIICHUA MOAYJISL CHUJIIbL
TPCHUS CKOJILKCHUA:

FTP =u-N
Hedpopmanus Tena. Yopyrue U Heynpyrue aepopManuu. 3aKOH yIpyrou

nedopmanuu (3akoH ['yka):
F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

My - 114
F=G.-—L1_2

I'E
Cuiia TsKkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.

®opmyna A7l BBIYUCICHUS CUJIBI TSHKECTH BOIM3H MOBepXHOCTH 3emuu: F = mg.
JIBmxenue maneT BOokpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.
HeBecomocTs 1 eperpys3ku

1.15

HNmnynbc Tena — BeKTopHas pu3ndeckasi BeNUYnHa.
D=mi

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHne HUMITYJIbCA. I/IMHYJ'H:»C CHIJIBI

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0, i, U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexann4geckas pa60Ta. (I>opMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsooso




1.18

1.19

1.20

1.21

A
n=24
Mexanuueckas MOIIIHOCTB: 4

Kunernueckas n noreHuuanbHas sHeprust. opmysa 1 BbIYUCICHUS
KHMHETUYECKOW YHEPTUU:

2
TeopeMa o kuHeTH4ecKOU s3Heprun. Gopmyra i BHIYUCICHUS OTCHIMAIBHON
SHEPruu Tella, OJHATOrO
HaJ 3eMIIEH:

E,= mgh

MexaHnueckas SQHeprus:
E=E;+E p

3aKOH COXpaHEHHs] MEXaHNYECKOU sHeprun. Popmyiia ajs 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpanieHne MEXaHM4ECKOM SHEPTUU IIPU HAIMYUU CUIIBI TPEHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisr; M - Fl.
VYciioBue paBHOBECHS pbluara:

M +M, +..=0
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonesaas

A—a&rpaqe:ﬂzﬂaa

[laBiienue TBEpIOTO TENA.
dopmyna a7l BEIYUCICHUS JaBJICHUs TBEPAOTO Tela:
F
P= Ch
JaBnenue raza. ATMocdepHoe TaBieHue.
['unpocraTyeckoe 1aBIeHUE BHYTPH KUIAKOCTH.
dopmyna s BBIYMCIICHHS TABJICHUS BHYTPU KUJIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBaudeckuii npecc

1.23

3akoH Apxumena. PopMyna ajig ONPENENEHUS BBITAJKUBAIOLIEH CHUIIBI,
JIEUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WIIH Ta3:

F_j‘m_ =pgV

Ycnopue nmiapaHus Tena. [InaBanue CYHAOB 1 BO3AYXOIIABAHUC

1.24

Mexannueckne KoJjebaHus. AMIUTMTyOa, TEpUOJ M dYacToTa KoJIeOaHHil.
®dopmyna, CBSI3bIBAIOIIAS YACTOTY U MEPHO KOJICOAHMIA:




1.25
1.26

1.27

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu
K0JIeOATEIbHOM JIBUKCHUHU

3aryxaromue Konebanus. BeinyxaeHHbIe KoneOanus. Pezonanc

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJHBL. [[MHa BOJHBI U
CKOpPOCTb pacrnpOCTPaHECHUS BOJHBI:

b=v-T

1.28

1.29

3Byk. I'poMKOCTH M BbICOTa 3BykKa. OTpakeHHE 3BYKOBOH BOJHBI Ha TPAHHUIIE
IBYX cpell. MH(ppa3ByK U yIbTpa3ByK

Ipaxmuueckue pabomol

W3mepeHue cpeaHel IUIOTHOCTH BEIIECTBA; apXHUMEIOBOW CHJIbI; KECTKOCTH
NPYKUHBL, KOd()(UIMEHTA TPEHUS CKOJIBXKCHHUS; PabOThI CHIIBI TPCHHS, CHIIBI
YIPYroCTH; CPEIHEH CKOPOCTH IBUXKCHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHsT OpycKa MNpH JABHXKCHHH [0 HAKJIOHHOHM IJIOCKOCTH, YacTOThl H
nepuojia KoyJeOaHWi MaTeMaTHYECKOT0 MasTHHKA, YacTOThl W IEpuoja
KOJIcOaHWH MPYXKHHHOTO MasTHHUKA; MOMEHTA CHIIbI, JICHCTBYIOLIETO Ha phIYar;
paboThl CHIJIBI YIPYrOCTH TMPHU MOABEME TPy3a C IMOMOIIBIO HEHOIBHKHOTO
0J10Ka; pabOThI CHIIBI YIIPYTOCTH MPU MOABEME TPy3a € MOMOIIBIO TOABHIKHOTO
070Ka.

HccnenoBanue 3aBUCHUMOCTH apXMMEIOBOM CHJIBI OT 00BbEMa MOTPYKEHHOM
YaCTH T€JIa U OT IUIOTHOCTH JKHUIKOCTHU; HE3aBUCUMOCTH BBITAJIKUBAIOLEH CHIIBI
OT MacChl TeJIa; CUIIbI TPEHHS CKOJIBXKEHHUS OT CHJIBI HOPMAJIbHOTO JaBJICHHS U OT
poJia MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHUKAIOUICH B MPY)KHHE, OT CTCICHH
nedopmanuu Mpy>KUHbI, YCKOPEHUsT Opycka OT yrila HaKJIOHA HaIpaBJISIONICH;
neprojia (4acToThl) KOJIeOaHWH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEPHOJA
KOJIcOAHWH MPY)KUHHOTO MAasTHUKAa OT MAcChl rpy3a M KECTKOCTU MPYKUHBI,
UCCIIeIOBAaHKE HE3aBHCHMOCTH TEpHOja KOJIeOaHWH HHUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka yclioBHsI paBHOBECHS phlyara

1.30

1.31

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPHl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI W OTIUBBI, JBIWKEHHE IUIaHET COJHEYHOH CHCTEMBI,
PEaKTUBHOE JIBM)KEHHE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBJ€HUs Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IlYHAMH, IXO

Texnuueckue ycmpoucmea: CHUIOMETP, NATUYUKU IOJOXKEHHS, PACCTOSHUSA U
YCKOpPEHUs, IWHAMOMETp, MOIINIHUKHA, PAKEThl, pblYar, IOABMKHBIA U
HGHOI[BI/I)KHBII\/'I 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6I>ITy,
cooOmraromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, TMApPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIIBTPa3BYKa B OBITY M TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

2.2

OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KMHETUYECKOM  TEOpUU  CTPOCHHS
BemiecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannnueckue u amopdHsbie Tena

JlBuxenne dyactui BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C
Temneparypoil. bpoyHoBckoe nBmxenue, uddy3us

2.3

CMaynBaHue U KalmUJIJTSIPHBIC ABJICHUA




2.4

TennoBoe pacupeHne U CKaTHE

2.5 TennoBoe paBHOBECHE
26 BHYTpeHHHfI sHeprusi. PaGota u Terionepenaya Kak CrIocoObl M3MEHEHUs
BHYTpPEHHEH dHepruu
2.7 Bunb! Temonepenayn: TeIIONPOBOIHOCTD, KOHBEKIIUS, U3TyICHHE
HarpeBanne wu oxjaxknaeHue Ten. KonmudecTBo  TEmIOTHL. — YaenbHas
28 TETIIOEMKOCTb:
O=cm(t,~t)
3aKOH COXpaHEHHUS PHEPrMHM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOTO
29 OanaHca:
O +0, +..=0
Hcnapenue u koHaeHcauus. M3MeHEHHE BHYTPEHHENM SHEPrUd B IPOLIECCE
510 ucnapeHus W KoHjaeHcanuu. KumneHue IKUIKOCTH. YJelbHas TerioTa
napooOpazoBanusi: L = Q/m
211 BnaxxuocTs Bo3myxa
[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTPEHHEH SHEpruu mpu
TUTABJICHUW M KPUCTAJUIM3AINA. Y IeTIbHAS TETUIOTA TIIABJICHUS:
2.12
_9
- m
BuyTpeHHss sHeprus cropanus TOIUIMBA. Y AeNbHAS TEIIOTa CropaHus TOIUIMBA:
2.13 g=Q/m
2.14 [Tpuntume! paboTel TermoBbix ABuraTenei. KT/ remmoBoro asurarens
Ipaxmuueckue pabomul
N3mepenune yaenbHON TEMIOEMKOCTH METAUIMYECKOTO MIJIMHAPA; KOJIMIECTBA
TEIUIOTHI, TOJIYyYUEHHOTO BOJOW KOMHATHOM TeMmeparypbl (UKCHPOBAHHON
Macchl, B KOTOPYIO OIYIIEH HArpeThlii IMIMHID;, KOJUYECTBA TEILIOTHI,
2.15 OTJIaHHOTO HArpeThIM LUIUHAPOM, IMOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEPATYpPhl; OTHOCHUTEIBHON BJIAXXHOCTH BO3/AyXa; VICIbHOW TEIJIOTHI
MaBleHus Inbaa. VccnemoBaHwe W3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
Pa3IUYHBIX YCJIOBHSX; SIBJICHHUS TEIUIOOOMEHA TPHU CMEIIUBAHWUU XOJIOJHOW U
ropsiyei Bofbl; poliecca UCTapeHust
Qusuueckue A6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIC
2.16 SBJICHHSI B TIPUPOJIE, KPUCTAUIBI B Tipupoje, uznydenne CoHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera
Texnuyeckue ycmpoticmea: Kanuspbl, TPUMEpbl UCTIONB30BaHUS KPUCTAIIIOB,
517 JKUJKOCTHBIM TEPMOMETp, JATYHK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOILICHHS
JIOMOB, TUTPOMETPHI, TICUXPOMETpP, MapoBasi TypOWHA, IBUTATellb BHYTPEHHETO
CTOpaHHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnekTpu3aius Tel. J[Ba Bua 2EKTPUIECKHUX 3apsI0B
3.2 B3aumoneiicTBue 3apsbkeHHbIX Ten. 3akoH Kymona
3.3 3aKOH COXpaHEeHHsI dTEKTPUUECKOTO 3apsiia




3.4

Onektpuueckoe mone. Hanpspk€HHOCTh  anekTpuueckoro motid.  [lpuHimn
CYTEPIO3UIINH YJICKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsfaoB. JlelicTBHE 3JIEKTPUUECKOTO IOJIS Ha
JeKTpUYecKue 3apsiabl. [IpOBOTHUKY U AUDIEKTPUKHU

3.6

[TocTossHHBIN AIeKTpUYECKU TOK. JlecTBUs 3nekTprudeckoro Toka. Cuia Toka.
Hanpsixenue.

I=qg/t,U=A/q

3.7

3.8

3.9

3.10

3.11

:‘)J'IGKTpI/ILICCKOC COIMIPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:
R =pl/S

3akon Oma s yuactka anektpudeckon nenu: | = U/R

IlocnenoBaTenbHOE COSAMHEHIE IIPOBOAHHKOB:

1, =1, U=U,+U,. R=R,+R,
HapaJ'IJ'IeJ'IBHOG COCAUMHCHHUEC ITPOBOJHUKOB PAaBHOT'O COIIPOTHUBIICHUSA:

U=Ug:I=1+I;R=2.
: >3

CMelranHble COCAUHCHUS ITPOBOAHHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul

3akon Jlxxoynsa — Jlenmna:

O=I"R-t

3.12

3.13

OneiT Opcrena. MarHuTHOE MOJi€ OPSIMOTO IMPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW UHAYKIWH

MaruutHoe T110JIe TOCTOSHHOIO MAarHuTa. B3auMOJIENCTBHE ITIOCTOSHHBIX
MarHHUTOB

3.14

I[eﬁCTBHC MAarauTHOIO IT0JIAA Ha ITPOBOJHUK C TOKOM

3.15

OmneiTel @apazes. SIBneHue snekTpoMarHuTHOM MHAYKIUU. [IpaBumno Jlenua

3.16

IIpakxmuueckue pabomoi

W3mepeHne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOpPa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKa; pabOTHI 3JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIBI  TOKA, BO3HHMKAIOIIETO B TMPOBOJHUKE
(pe3ucTopsl, JamMIouka), OT HAIPSKEHUsT Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MONEPEYHOr0 CEUEHHUs U
YII€IBHOTO COMPOTUBIICHHUS.

[IpoBepka mpaBuia Juisi SIEKTPUUYECKOTO HAMPSKEHUST TPH MOCIEI0BATETLHOM
COCTMHCHUHW TPOBOJHUKOB; TPAaBWJIA IS CHJIBI DJIGKTPHUUECKOTO TOKa TIPH
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M ITAMIIOUYKA)

3.17

Qusuueckue sA6leHUs 8 npupode: SIEKTPUUECKHE SBICHHS B aTrmocdepe,
AJIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, Ipeiid IMOIFOCOB,
POJIb MATHUTHOTO TIOJISL 7S )KM3HU Ha 3eMiie, MOJSIPHOE CUSIHHE

3.18

Texnuueckue ycmpoticmeéa: DIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DJIEKTPOOCBETUTENbHBIE  MPHOODPHI,




HarpeBaTelIbHbIC ANEKTPOTPUOOPHI (mpuMepsI), AJICKTPUUECKUE
NpCaAOXPAaHUTCIIN, DJCKTPOMAIHUT, OJJICKTPOABUTATCIIbL ITOCTOSIHHOI'O TOKa,
TeHepaTop MOCTOSIHHOTO TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJH

3.20 JlyueBas monensb cBeta. [IpsiMonuHeiiHoe pacpoCTpaHEeHUe CBETa

3.21 3akoH oTpaxeHus ceera. [ockoe 3epkano

3.22 [Tpenominenue cBera. 3aKOH IPEIOMIICHHUS CBETa

3.23 Hucnepcus cera

3.24 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
mun3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudecKue TpruoOOpsI
Ilpaxmuueckue pabomul
#i#HPar#t#13mMepeHnne ONTHYECKON CWIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHusl coOuparoiei JTMH3bI (TI0 CBOICTBY paBeHCTBA pa3MepoB MpeIMETa U
n300paKeHMsI, KOT/Ia MpeIMeT PAcIoJOXKEeH B JIBOWHOM (OKyce), MoKazaTems

3.26 MIPEJIOMJICHUS CTEKJIA.
###Par###ccnenoBanue cBOMCTBa M300paX]EHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHMOCTH YIJIa TPEIOMJICHHS CBETOBOTO JIyda OT yIjla MaJeHHs Ha
TPaHULIE «BO3JIYX — CTEKIIO»

3.27 Qusuueckue sasneHusi 6 npupode: 3arMmenHuss Comnna u JlyHel, 1BeTa Teu,
ONTHYECKHE SBJICHUS B aTMochepe (1BeT Heba, pedpakuus, pagyra, MEPax)

308 Texnuyeckue ycmpoticméa: OYKH, TEPUCKOI, QoToanmapaT, ONTHYECKUE
CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA

41 PagnoaktuBHOCTE. Anb(da-, Oeta-, raMMma-usnydeHus. Peakiuu anbda-u Oera-
pacmajna

4.2 OmnsiTel Pesepdopaa o paccesauro anbda-yactuil. [Inanerapras Mmogens aToma

4.3 CocraB aroMHor0 sigpa. M30Tomnsl

4.4 [Tepuox momypacmajga aTOMHBIX SAEP

4.5 SAnepHble peakiuu. 3aKOHbI COXpPaHEHHUS 3apsAJ0BOI0 U MacCCOBOTO YHCEN
Qusuueckue sA61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3IIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
NEHCTBUE PAJMOAKTUBHBIX U3ITydeHUH Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, HHINBHIYaJIbHBIN JTO3UMETpP, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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