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[TOACHUTEJIBHAA 3AITUCKA

[TporpamMma no ¢usuke Ha ypOoBHe OCHOBHOIO 00Ilero o0Opa3oBaHMsI COCTaBjieHa Ha
OCHOBe TIOJIOKeHWM ¥ TpeOOBaHWM K pe3ysibTaTaM OCBOeHMs] Ha 0a30BOM ypOBHE OCHOBHOM
obpa3oBaresibHOM TporpamMmebl, mpeiacraBieHHbix B ®PI'OC OO0, a Takke ¢ y4éToMm
denepanpHOM pabodeil mporpammbl BocnuTaHusi ¥ KoHienmuu npernosaBaHus y4ebGHOTO
npenMeTa « PrU3UKay.
Cognepxanve  mporpaMmbl 1o GU3MKe  HalpaBlieHO  Ha  GOpPMHpPOBaHUE
eCTeCTBeHHOHAyYHOU T'DAMOTHOCTH OOYyYalolIUXCS W OpraHU3aluio Hu3ydeHus: GU3WKU Ha
NesiTeJIbHOCTHOM OCHOBe. B mporpamMme 1no ¢usvKe Y4YUTBIBAIOTCSI BO3MOXKHOCTH y4eOGHOro
npenMera B peanmusainiud  TpeboBanuit PI'OC OO0 k I1UIAHUPYEMBIM JIMYHOCTHBIM U
MeTanpeqMeTHbIM  pe3yjbTaTaM  oOydeHHs, a  TakKKe  MeXIpeAMeTHble  CBS3U
eCTeCTBeHHOHAyYHBIX Y4eOHbIX [IpeIMeTOB Ha YPOBHE OCHOBHOTO 0011iero 06pa3oBaHUsI.
[Tporpamma no ¢u3uke ycTaHaBIMBaeT paclipefiejieHVe y4eOHOro MaTepuana II0 rojiam
obydeHus (10 KjaccaMm), IpejjiaraeT IPUMEPHYIO I10C/Ie[JOBaTeJIbHOCTh M3yYeHHs TeM,
OCHOBAaHHYI0 Ha JIOTHKe pa3BUTUs IpPeIMETHOTO COJiepXKaHusi U Yy4uéTe BO3PACTHBIX
0COOEHHOCTeHN 00yYaroIIUXCSl.
[Iporpamma 1o ¢usmke pazpaboTaHa C I1eIbl0 OKa3aHUs METOJUYECKOM MTOMOIIU YIUTETI0
B CO3/1aHUHU paboyeli IporpaMMsl 110 y4ebHOMY IIpe/iMeTy.
dusmrka SBJISETCS CUCTeMOO0OPa3yIOIKM JIJIsi eCTeCTBeHHOHAYYHbIX Y4eOHBbIX IIpeMeToB,
MOCKOJIbKY (pU3MUecKHre 3aKOHBI JIeXKaT B OCHOBe IPOIIECCOB U SIBJIEHUH, M3ydaeMbIX XUMUeH,
bronorveii, acTpoHOMUed U ¢pusndeckor reorpagueri, BHOCUT BKJIAJl B eCTeCTBeHHOHAY4YHYIO
KapTUHY MHpa, IIpe/locTaBisieT Haubosee sicHble 0Opasipl NpPUMeHeHWs] Hay4HOI'o MeTojia
MIO3HAHMSI, TO eCTh CII0CO0a MoTy4YeHUsl JOCTOBEPHbIX 3HAHUN O MHUpe.
OpnHa u3 r7aBHBIX 33/1a4 pusndeckoro obpa3oBaHUsI B CTPYKType oOIero obpa3oBaHus
COCTOMT B (POPMHPOBAHMM eCTeCTBEHHOHAy4YHOM TI'PaMOTHOCTM W MHTepeca K Hayke Yy
0byJaronuxcsl.
Hzyuyenne ¢us3uku Ha 0a30BOM YpOBHe IIpeliojiaraeT OBJafieHue CIIeqyIoIUMU
KOMIIETeHTHOCTSIMH, XapaKTepU3yIOIUMU eCTeCTBeHHOHAYYHYIO0 TPaMOTHOCTb!
® HAy4HO OOBSICHSITH SIBJIEHUSI;
® OI[eHMBaTh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCJIeIOBAHUS;
® UHTepIpeTHUPOBaTh JlaHHble M WCIIO/Ib30BaTh HayuyHble OKa3aTesIbCTBA JJis
MOJTyYeHHsl BBIBOJIOB.
[lenu usyuenus: GU3UKKM Ha YpOBHE OCHOBHOTO 0OIIero o6pa3oBaHUs OIpeielieHbl B
Konnenmuu npernonaBanus ydebHoro npenMera «@usmka» B 06pa3oBaTebHBIX OpPraHM3ALMSIX
Poccuiickoii ®epeparuy, peanu3ymoIIMX OCHOBHBle 001ieobpa3oBaTesibHble IPOTPaMMB,
yTBep)k/IeHHOW perienrieM Kosermn MunMcTepcTBa mpocBertieHus: Poccuiickort Peepanuu
(mpotokor ot 3 gexabpst 2019 r. Ne [TK4BH).
[lenu n3ydyenust pU3MKU:
e npuobpeTeHWe WHTepeca M CTpeMJieHHS OOy4YalOIIMXCS K HAYYHOMY HW3YYeHUIO
IPUPO/IbI, Pa3BUTHE UX MHTEJUIeKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHe TIpeCTaBJIeHWHA O HAy4YHOM MeTojle TI03HaHHd U GOPMUpPOBaHUe
WCCJIe[I0BaTeJIbCKOI0 OTHOIIEHUS K OKPY>KaIOIUM SIBJIeHUSIM;

e ¢QopmMHpOBaHME HayYHOI'O MHUPOBO33pEHUS KaK pe3yJibTaTa U3yuyeHHUs OCHOB CTPOEHHUS
MaTepuM U GyHJIaMeHTaIbHbIX 3aKOHOB (PU3UKU;

e (dopMuUpOBaHMe IPeJCTaBJIeHUN O PO PU3UKH VISl pa3BUTHS JIPYTUX eCTeCTBeHHbIX
HayK, TEXHUKHU U TEXHOJIOTHH;



® pa3BUTHe TMPeJCTaBJIEHUHA O BO3MOXHBIX cdepax Oyayiied mnpodeccHoHaTbHON
NesITeJIbHOCTH, CBSI3AHHOM C PU3MKOM, TIOJITOTOBKA K JlalibHelIeMy 00y4eHHUI0 B 3TOM
HallpaBJIeHUH.

HocTrxenre 3THX Iejled IporpaMMbl 10 ¢U3UKe Ha YpOBHE OCHOBHOI'O 00Iero

obpasoBaHus 06eCIieYnBaeTCsl pelieHrueM CleIyIoInuX 3a/1ay:

e TmpuoOpeTeHWe 3HAHWUM O JIMUCKPETHOM CTPOEHWH BeIecTBa, O MeXaHWYeCKUX,
TEeIUIOBBIX, 3JIEKTPUYEeCKUX, MaTHUTHBIX U KBAHTOBBIX SIBICHUSIX;

e T1mpuoOpeTeHHe YMEHUM ONHUCHIBAaTb UM  OOBSICHATH U3WYECKUe SIBJIEHUS C
WCITI0JIb30BAaHKEM TOJTy4YeHHbIX 3HAaHUH;

® OCBOEHMe METOJIOB pellleHHsl MPOCTeMIINX PACYETHBIX 3a/lad C UCIOIb30BaHUEM
dur3nUeCcKUx Mojiesiel, TBOPYeCKUX U MPAaKTUKOOPUEeHTHPOBAHHBIX 33]1ay;

e pa3BUTHe YMeHHWW HAOIIOAATh MPUPOJHbIE SIBJIEHUWS U  BBIIOJHSITH  OIBITHI,
nabopaTtopHble paboThl U 3KCIIepPUMeHTaJIbHble WCCIIeIOBAaHUS C UCIIOJIb30BAaHUEM
HM3MepUTeJIbHbIX IPUOOPOB;

e O0CBOeHMe TPUEMOB paboThl ¢ WHPOpMaIueirl U3NYeCKOTro COMIepKaHHs, BKIIIOYAst
“HGPOpPMAIIMIO O COBPEMEHHBIX MIOCTWKeHUSIX JU3WKH, aHalu3 U KPUTHYEecKoe
OIleHMBaHKWe NHQPOpPMaAIINH;

® 3HAKOMCTBO CO CcdepamMu IpodeCCUOHAIBHOUN [1esITelIbHOCTH, CBSI3aHHBIMU C (PU3UKOH,
Y COBpPeMEeHHBbIMU TeXHOJIOTUSIMHM, OCHOBAaHHBIMH Ha JOCTHXEHUSIX PHU3UIeCKON HayKHU.

Ha uzydenue ¢usvku (0a30BbI ypOBeHb) Ha YPOBHE OCHOBHOI'O 001iero o6pa3oBaHUs

oTBOOUTCs 238 "acoB: B 7 kitacce — 68 yacoB (2 4aca B HeJieslt0), B 8 kiacce — 68 yacoB (2 yaca B
HeJleNlio), B 9 KJ1acce - 102 yaca @3 Jaca B HeJIelio).

IIpensiaraemelii B mporpamMme 1o ¢pusuke repedeHb JJaOOPaTOPHBIX pabOT U ONBITOB HOCUT
peKkoMeH/IaTeNIbHBI XapakTep, Y4WTesb fejlaeT BbIOOp IpoBeieHUs J1abOpaTOPHBIX paboT U
OIIBITOB C y4ETOM MHJUBUYaJIbHBIX 0COOEHHOCTel 00y4aromuxcs, ClIUCKa 3KCIIepUMeHTaIbHbIX
3aJlaHuM, [Ipe/ijlaraeMbIX B paMKaxX OCHOBHOI'O TOCYJIJapCTBEHHOI'0 3K3aMeHa 110 (pU3UKe.



COIEPXAHHUE OBYUYEHHA

7 KJIIACC

Paznen 1. dusuka u eé posb B IO3HAHWK OKPY>KAOIIero MUpa.

dusrka — Hayka o mpupoje. fBieHus Npupoabl. Pusndeckue sSBJIEHUS: MexaHUYeCKue,
TEeIUIOBhIe, 3JIeKTPUYeCKre, MarHUTHbIe, CBETOBBIE, 3BYKOBBIE.

Qdusnyeckue BennuuHbl. W3mepenue ¢u3nueckux BelWurH. Pusnudeckue MpHUOOPHL.
[TorpemHocTh U3MepeHui. MexayHapoaHasi CCTeMa eIMHHUII.

Kak ¢wusuka u Apyrve ecrecTBeHHble HayKd M3y4aloT MpUpoay. EcTecTBeHHOHay4YHBIN
MeTOJl TO3HAHWS: HaOJIoJeHre, ITOCTAHOBKA HAYYHOTO BOMPOCA, BBIABM)KEHWE THIIOTe3,
OKCIIEPUMEHT II0 IIpoBepKe rumore3, oObscHeHHe HabmogaemMoro siieHus. OmnucaHve
bU3UYECKUX SIBIIEHUI C TIOMOIIIbIO MOJIeJIeH.

Jemoncmpauuu.

1. MexaHuveckue, TeIIOBbIE, 3JIeKTPUYECKHe, MaTHUTHBIE, CBETOBBIE SIBJICHHS.

2. ®dusuyeckue NMpuOOPBI U TpOIeAypa NPSIMbIX M3MepeHU aHaJIOTOBBIM U IIM(PPOBBIM

prOOPOM.

JlabopamopHble pabombl U ONbIMbL.

OmnpeneneHye 11eHbI eJIeHUS KBl U3MEepUTEeIbHOTO TTprbopa.

H3mepeHne pacCTOSTHUM.

H3mepenue 06bEMa XKUIKOCTH U TBEPIOIO Tea.

Omnpenenenre pa3MepoB MaJlbIX Tel.

H3mepenue TemnepaTypbl IPH IOMOIIM KHJIKOCTHOTO TepMOMETpa U JaTYHKa
TeMIepaTyphbl.

S

6. IlpoBemeHue wccieoBaHUSI O IPOBepKe THIOTEe3bl: AANBHOCTb IIOJIETA IIAPHKA,
MyIIeHHOT'0 TOPU30HTAJIbHO, TeM 60JIbIlle, yeM OOoJIblie BBICOTA ITyCKa.

Paznien 2. IlepBoHauanbHble CBefieHNs O CTPOeHUH BellecTBa.

CrpoeHue BelllecTBa: aTOMbl W MOJIeKYJibl, WX pas3Mepbl. ONBITHI, /I0Ka3bIBAOIIKeE
IIMCKpPEeTHOe CTPOeHHe BelllecTBa.

JIB>xkeHue yactuil BemiecTBa. CBSI3b CKOPOCTU [IBMXKEHHMSI 4aCTHI[ C TeMIIepaTypowu.
bpoyHoBckoe pnBrkenue, auddysus. B3anMojelcTBHe 4YacTUI] BellleCTBa: MPUTSDKEHHEe U
OTTaJIKMBaHKe.

ArperaTHble COCTOSIHMSI BellleCTBa: CTpOeHHWe Ta30B, JKUIKOCTEH U  TBEpAbIX
(kpUCTQ/TMYeCKKX) Tejl. B3auMOCBs3b MeXx]ly CBOWCTBAMM BellleCTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

JemoHcmpauuu.

1. Habmronenue 6pOyHOBCKOTO ABUKEHUSI.

2. Habmopenue nuddysuu.

3. Habmonenue siBieHUid, OOBSICHSIOMUXCS NPUTSDKEHWEM WIM OTTaJIKUBaHWEM YaCTHIL

BeIIecTBa.

JlabopamopHble pabombl U ONbIMbI.

1. Oruenka 1aMeTpa aToMa MeTOJ/IOM PSIIOB (C UCIIOIb30BaHUeM ¢poTorpaduii).

2. OmubITHI 110 HAOJTIOJIEHUIO TETUIOBOT'O PACIIMPEeHUsI Ta30B.

3. OnbIThl IO 0OHAPY>KEHUIO AEUCTBUSI CUJT MOJIEKYJIIPHOTO MTPUTSKEeHHSI.

Pazpen 3. JIBikeHue ¥ B3aUMOJICHCTBHE Tell.
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Mexanuyeckoe mBMXeHHe. PaBHOMepHOe W HepaBHOMepHOe [BikeHHe. (CKOpOCTb.
CpenHsist CKOPOCTb IPY HEPABHOMEPHOM JBM)KeHUU. PacdéTt myTu 1 BpeMeHH JIBHKEeHHUS.

SIBneHvie wHepIUU. 3aKOH WHepIMH. B3auMojedcTBHe Tel KaK NpPUYMHA H3MeHeHUs
CKOPOCTH JIBIDKeHMsI Tell. Macca kak mMepa WMHepTHOCTU Tena. IlnoTHocTh BerectBa. CBsi3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B eJJUHUIe 00bEMa BellecTBa.

Cwma kak XapakTepUCTHMKa B3auMopedcTBusi Tesn. Cwia ynpyroctd v 3akoH ['yka.
W3mepeHue cWibl C MOMOIIBIO JIMHAMOMETpa. SIBjeHHe TATOTeHHs W cwia Tsbkectd. Cuiia
TSOKECTH Ha JIpyrux IuiaHetaxX. Bec Tena. HeBecomocts. CiiokeHue CwWil, HallpaBJIeHHBIX IO
onHOM npsimoii. PaBHOpeicTBytomas cwil. Cuma TpeHus. TpeHHe CKONMbKeHHs U TpeHHe TOKOSL.
TpeHue B ipupoJie ¥ TeXHUKE.

JemoHcmpauuu.

Habiofienue MexaHU4eCcKoro JBM)KeHUsI TeJla.
H3mepeHue ckopoCTH MPSIMOJIMHEHMHOTO ABUXKEHHSI.
Habmonenue siBnenus nHepIuu.
Hab6nroeHve n3aMeHeHHs] CKOPOCTH ITPU B3aUMOJIEHCTBUH TeJl.
CpaBHeHMe MacC 10 B3aUMOJIEHCTBUIO TeJl.
CrnoxxeHue cujl, HallpaBJIeHHbIX 110 OAHOW TPSIMOM.
JIa60pamoprle pabomaul U OnblMb.
1. Ormpenenenue CKOPOCTH PaBHOMEPHOTO MABYDKEHMs (IIIApHMKA B JKUIKOCTH, MOJENA
3JIEKTPUYeCcKOro aBTOMOOWIIS U TaK Jjanee).
2. Ormpenenenue cpeiHel CKOPOCTH CKOJIbXeHUsI Opycka WM IIapuKa 10 HAKJIOHHOU
TUIOCKOCTH.
OmpenienieHre TIOTHOCTHM TBEPIOTO Tea.
4. OmbITHI, JeMOHCTPHUPYIOINHE 3aBUCUMOCTb pacTsDKeHHs (medopMariuv) Mpy>KUHBI OT
MIPUJIO>KEHHOU CHJIBI.
5. OMBITHI, IEMOHCTPUPYIOIIME 3aBUCHMOCTh CUJIbI TPEHUsI CKOJIbKeHUsI OT Beca Tejla U
XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBneHuie TBEPABIX TeJ, )KUAKOCTEH U Ta30B.

Hasnenue. CriocoObl yMeHbIlIeHUs ¥ YBelTndeHus JjaBjieHus. JlaBieHue ra3a. 3aBUCUMOCTD
NaBjieHUs Ta3a OT 06bEMa, TemnepaTyphl. [lepeava maBieHus: TBEPABIMU TeJlaMH, XKUIKOCTIMHU
v razamu. 3akoH [lackams. [IHeBMaTHUeckue MaIIWHBI. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT
ryouHbl.  ['mppocrtatudeckuit  mapajokc.  CooOmaromuecs  cocyabl. [ 'UapaBiaudeckue
MeXaHU3MBI.

Atmocdepa 3emu U aTMocdepHoe AaBiieHHe. [IpUYMHBI CyllecTBOBaHUS BO3IyIIHOW
obonouku 3emnu. OneiT Toppuyernu. H3mepenue atmocdepHOro [aBjieHHs. 3aBUCUMOCTHb
atMocdepHOro [aBjieHHs OT BBICOTBI HaJl YpoBHeM Mops. Ilpubopsl [1s u3MepeHus
aTMocdepHOro JJaBIeHuUs.

JleiicTBUe XXHUIKOCTH U ra3a Ha TIOTPYXEHHOe B HUX TeJlo. BriTankuBarolas (apxuMeioBa)
cwna. 3akoH Apxumerna. [InaBanue ten. Bo3nyxomniaBanue.

ZemoHcmpauuu.
3aBUCHUMOCTb JIaBJIeHUS Ta3a OT TeMIlepaTyphl.

[Tepenava maBieHUs )KUAKOCTHIO U Fa30M.
Coobmaromyecs: Cocyabl.

['mapaBnmyeckui mpecc.

[TposiBnienue nercTBrs aTMOCEpHOTO JTaBJIeHUS.
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3aBHCHUMOCTbD BbITAJIKUBAKOMIE CHJIbI OT ob0BéMa HOpr>KéHHOI>lI YaCTHU Tejla U
IVIOTHOCTH KHUJKOCTH.

PaBeHCTBO BhITaJIKHUBAIOIIEH CHUIIBI Becy BBITECHEHHOM KUJIKOCTH.

YcnoBue 1maBaHUI TeNl. IUIABaHWE WU [orpyxeave Tejl B 3dBUCUMOCTHU OT
COOTHOIIIeHMS TJIOTHOCTEeN Tejla U *KUIKOCTH.

JlabopamopHble pabombl U ONbIMbL.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BoJle OT 00bEMa IOIPY>KEHHOU B XKUJIKOCTb
YacCTH TeJla.

Omnpenenenvie BBHITAJIKWBAIOIIEd CHIIBI, JEeWCTBYIONIEM Ha Tejo, IOIPyXEHHOe B
SKUIKOCTBE.

[IpoBepka HE3aBUCHUMOCTH BBITQJIKUBAIOLE CHUIIBL, JEUCTBYIOLIEd Ha TeJlo B
’KAJIKOCTH, OT MAcCCHI TeJIa.

OmnbITH], EMOHCTPUPYIOLIYE 3aBUCUMOCTb BBITAJIKMBAIOIIEN CHIIBI, JIeWCTBYIOIIEH Ha
TeJIO0 B KUJKOCTH, OT 06bEMa MOrpy>KEHHOM B KUAKOCTb 9aCTU Tesla U OT IUIOTHOCTH
SKUKOCTH.

KoHcTpynpoBanue apeoMeTpa WM KOHCTPYHMPOBaHHe JIOAKM W OIpefelleHue eé
I'PY30I0AbEMHOCTH.

Paznen 5. Pabora u MomHoOCTb. DHeprusl.

Mexanudeckast pabota. MoIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCThb. [IpaBWiio paBHOBecus
pbiyara. I[lprMeHeHue npaBuia paBHOBeCHsl pblyara K OJIOKY. «30JI0TOe MPaBUIO» MeXaHUKU.
KIIJ] npoctbix MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckass sHeprus. KunHeTwdeckass W moTeHIMajbHast dHeprus. [IpeBparienue
OJIHOTO BHJIa MeXaHUYeCKOHN 3HepTruy B APYTroi. 3aKOH COXpaHeHUsl 3Hepruy B MexaHUKe.

JlemoHcmpauuu.

1.

[TprMepsI IPOCTHIX MEXaHN3MOB.

JlabopamopHble pabombl U ONbIMbL.

1.

2.
3.
4.

8 KVIAC

Omnpenenenvie paboTbl CWIBI TpeHUSI TIPU pPaBHOMEPHOM [BM)XXKEHHM Tejla IIO0
TrOPU30HTAJIbHOM TIOBEPXHOCTH.

HccnepoBanue yciioBUi paBHOBeCHS pbluara.

Hsmepenue KIIJI HaksIOHHOM IIJIOCKOCTH.

H3yuyeHue 3aK0Ha COXpaHeHUs] MeXaHU4YeCKON 3Hepruu.

C

Pasznen 6. TensioBuie gBJ1eHMS.
OCHOBHBIE TIOJIOXKEHHUSI MOJIeKYJIIPHO-KUHEeTHUYeCKOW TeOpHUH CTPOeHHMsl BelecTBa. Macca

U pasme

pbl aTOMOB HW MOJIEKYJL. Ol'IbITbI, MMOoATBepXXOdloie OCHOBHBIE IIOJIOXKEHHUS

MOJIEKYJISIPHOKUHETUYeCKOU TeOpUH.
Mogenu TBEpIOTO, >KUIKOI0 U ra3000pa3HOro COCTOSTHUM BellecTBa. Kpucramumyeckue v

aMOpdHBI

e Tela. OObsICHEeHNe CBOMCTB Ta30B, XKUAKOCTEH M TBEPABIX TeJl Ha OCHOBE IOJIOXKEeHUH

MOHEKYHHI)HO-KI/IHETI/I‘IECKOI;'I TeOopHHu. CMmauuBaHue H# KallWUIAPHbIE SBJIEHUS. TemnmoBoe

pacIIpeHye U CXKaTue.
TemmnepaTtypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOIO JBH)KEHHSI YaCTHII.

BuyTpennsis osHeprus. CrocobObl u3MeHeHMSI BHYTpPeHHel JHepruu: Telulonepefjaya |

coBepirieHre paboTel. Bupl Terionepejaun: TerIoNpOBOAHOCTb, KOHBEKITHS, U3TydeHHe.



KomuuecTBo TemioTel. YIenbHas TEIUIOEMKOCTh BelllecTBa. TemiooOMeH W TerjioBoe
paBHOBecHe. YpaBHeHHe TeIlJIoBoro 0OanaHca. [lnaBneHue v oTBepjieBaHMe KPHUCTA/UIMYECKUX
BellleCTB. Y/elibHas TeIioTa IuiaBjieHus. llapooOpa3oBanue u koHjeHcanus. HcmapeHue.
Kumnenve. VYgenbHas TemsioTa mapoobpa3oBaHHsl. 3aBHUCUMOCTb TeMIlepaTypbl KHIIEHUSI OT
aTMocdepHOTo JTaBIeHMUs.

BnaxxnocTh Bo3myxa.

OHeprus TOIUIMBA. Y ieJibHAs TeIioTa CropaHusl.

[Ipunnunel pabotbl TemnoBbix ABuratesied KIIJI TeroBoro paBuraresis. TemsioBbie
IIBUTATEeJIN U 3allliTa OKPY>KAIOIIeH Cpebl.

3aKOH COXpaHeHUs U MPeBpallleH!s 3HepTUH B TEIUIOBBIX MPOIeccaXx.

ZemoHcmpauuu.

Hab6mronenne 6pOyHOBCKOTO ABHKEHUSI.

Habmonenue nudpdysun.

Habmonenue siByieHni cCMauyMBaHUSI U KalTUJUISIPHBIX SIBJIEHUM.
Habmronenue TerioBoro paciuiMpeHus Tell.

H3meHeHve f1aBiieHus Ta3a py U3MeHeHUH 00bEMa 1 HarpeBaHUM WK OXJIAXKIeHUU.
[TpaBusia u3MepeHus TeMIlepaTyphl.

Bunb! Teruionepenauu.

OxJtaxeHue Ipu CoBepIieHuH PaboThI.

9. HarpeBanue nipu coBepItlieHUH Pab0OTHI BHEIITHUMH CHJIAMH.

10. CpaBHeHMe TEIJIOEMKOCTEN Pa3jIMYHbIX BellleCTB.

11. HabGmromenue KumeHus.

12. HabmroieHue OCTOSIHCTBA TeMIlepaTyphl IIpH IUIaBJIeHUH.

13. Mozmenu TeIuioBbIX OBUTaTeJIeH.

JlabopamopHble pabombl U OnbiMbl.

OnbITHI 10 OOHAPY>KEHHUIO JIEUCTBUS CHUJI MOJIEKYJISIPHOTO TPUTSDKEHUS.
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OnBITHI IO BHIPAIIIMBAHUIO KPUCTAJVIOB TOBAPEHHOM COJIM WM caxapa.

OnbITHI IO HAOJTIOJIEHUIO TETVIOBOT'O PACIIMPEeHUsI Ta30B, KUIKOCTeH U TBEPABIX Tell.
OmnpenerneHre naBjeHus BO3yxa B 6ajJIOHe MIIIPUIIA.

OnbIThl, J1IEMOHCTPUPYIOIIME 33aBUCUMOCTb JIaBJIeHHs BO3[lyXa OT ero obbéMa u
HarpeBaHUs WU OXJIaXK]IeHUSI.
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6. IlpoBepka TUIIOTE3bl JIMHEMHOW 3aBUCUMOCTH JJIMHBL CTOJIOMKA JKUAKOCTH B
TePMOMETPUYECKOM TpyOKe OT TeMIlepaTyphl.
7. HabmoneHue u3MeHeHHs BHyTpeHHel SHepruy Tejla B pe3yJibTaTe TeIulolepe/iayu U
pabOThI BHEIITHUX CHJL.
8. HccnenosaHue siBjieHUs TellJIooOMeHa IIPU CMellTMBaHUM XOJIOHOM U ropsideil BOJIbL.
9. OmpeneneHre KOMWYeCTBa TEIUIOTHI, IOJIYYeHHOTO BOJIOM MpPU TeruioobMeHe C
HarpeThbiM MeTa/UTHIeCKUM IUITUHAPOM.
10. Onpenenenye ynenbHOM TeINIOEMKOCTH BelllecTBa.
11. UccnenoBanue nporjecca UCapeHus.
12. Onpenenenrie OTHOCUTENIbHOM BIIAYKHOCTH BO3/1yXa.
13. Onpenenenye yenbHON TEIUIOTHI TUIABJIEHUS JIbJIA.
Pazpen 7. Dnekrpudeckue U MarHUTHbBIE SIBJIEHUS.
OnekTpu3anus Teisl. JIBa poja ameKTpuUuecKUx 3apsiioB. B3aumogeiicTBue 3apskKeHHBIX
Ten. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aWMOJIEWCTBHUS 3apsDKEHHBIX Tel OT BeJIMYMHbI
3apsiZIOB M PACCTOSTHUSI MEXKIY TeIaMu).



OnekTprdeckoe mojie. Hampsok8HHOCTh 3yieKTprUdeckoro mosis. [IpuHIuN cymneprnosuiium
QJIeKTPUYeCKUX 1oJjiel (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snekTpudeckux 3apsoB. ODJieMeHTapHbIM 3jieKTpudeckuid 3apsifi. CTpoeHue
aTtoMa. [IpoBOIHUKY U MUATIEKTPUKHU. 3aKOH COXPAHeHHs JJIeKTPUIeCcKoro 3apsia.

OJeKTpUYecKUi TOK. YCJIOBUS CyIIeCTBOBAHUSI JJIEKTPUYECKOro ToKa. McToyHMKU
MOCTOSIHHOTO TOKa. JleHCTBUSI 3JIeKTPUYECKOro TOKa (TeIyioBoe, XMMHUYeCKOe, MarHUTHOe).
OJeKTPUYEeCKUN TOK B KUIKOCTSIX U ra3ax.

Jdnektpudeckas Ilerb. Cwia ToKa. OJjeKkTpuyeckoe HampspkeHue. (CoIpoTUBIIEHHE
NMPOBOJIHMKA. YIleIbHOe COMpOTHBJIeHWe BelllecTBa. 3akoH Owma [jIs  yd4acTka —IIelu.
[TocnenoBarenbHOe U TapajuiesibHOe COeIMHeHUe TPOBOJHUKOB.

Pabora 1 MOITHOCTB 371eKTPUYeCcKoro Toka. 3akoH Jxoymns—Jlenna. JnekTpuyeckye ey
Y NOTpeOrTeNH 3JIeKTPUUeCKOM dHepruu B ObiTy. KopoTkoe 3aMbIkaHMe.

[TocTtosinHble MarHWTHL. B3anMopeicTBHe MOCTOSHHBIX MarHUTOB. MarHuTHoe IioJie.
MarnuTHOe 1ojie 3eMJIv ¥ ero 3HaueHue Jijisl )KU3HU Ha 3emuie. OnbIT JpcTefia. MarHuTHoe mnojie
AJIeKTPUYecKoro Toka. [IpruMeHeHMe 37IeKTPOMAarHUTOB B TexHUKe. JleHCTBHe MarHUTHOTO TOJIs
Ha TIPOBOJHUK C TOKOM. JJIeKTpPOABHUIaTeldb IIOCTOSHHOTO ToKa. Mcrosb3oBaHue
3JIeKTPOJIBUTaTeJIel B TeXHUYECKUX YCTPOMCTBAX M Ha TPAHCIIOPTe.

Oneitel  Papapess. fBneHwe  ayekTpoMarHUTHOW WHAyKIuu. [IpaBwio Jlenna.
OnexktporeHepaTop. CHocoObl TMOy4YeHUs 3JIeKTPUYeCKOW JSHepruu. IJIeKTPOCTAaHIIMM Ha
BO30OHOBJISIEMbIX UCTOYHHUKAX SHEPTUHU.

JlemoHcmpauuu.

OJeKTpU3alus TeJl.
JIBa pojia 3/IeKTpUYeCcKUX 3apsifIoB U B3aUMOJIeMCTBYEe 3apsKeHHbBIX Tell.
Y CTpONCTBO U JIEUCTBHE 3JIEKTPOCKOIIA.
OJiekTpocTaTh4YecKas MHAYKIIYSIL.
3aKOH COXpaHeHUs! 3JIeKTPUUeCKUX 3apsi/iOB.
[IpOBOJTHUKM U TU3JIEKTPUKH.
MopenvipoBaHue CUIOBBIX JIMHUM 3JIeKTPUYECKOT0 TOJIS.
W cToYyHMKY TOCTOSTHHOTO TOKa.
9. JleiicTBUS 351eKTPUYIECKOTO TOKA.
10. DyiekTpUYeCcKUil TOK B KUJIKOCTH.
11. I'a30BBIi pa3ps.
12. 3mMepeHue CHJIbI TOKA aMIIEPMETPOM.
13. 3mepeHue 371eKTPUYECKOT0 HAIIPSKEHHUSI BOJIbTMETPOM.
14. PeoctaT ¥ Mara3vH COMPOTUBIIEHUH.
15. B3aumopeiicTBre IOCTOSIHHBIX MarHUTOB.
16. MogenupoBaHre HEBOZMOXKHOCTH pa3fieIeHusl TT0JIF0COB MarHUTa.
17. MopenvpoBaHre MarHUTHBIX I0JIel TOCTOSTHHBIX MarHUTOB.
18. OnbIT Opcrena.
19. MarauTHoe 110J1e TOKa. JJIeKTPOMAarHur.
20. JleiicTBMe MarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
21. OnexTpoaBUrarTesib IOCTOSIHHOTO TOKA.
22. VccnenoBanue sIBJIeHUS 3JIEKTPOMArHUTHOW UHTYKITUH.
23. Onprtsl Papajies.
24. 3aBMCHMOCTD HaIPaBJIeHHs] MHAYKIIMOHHOTO TOKA OT yCJIOBUM ero BO3HUKHOBEHHSI.
25. JneKTporeHepaTop MOCTOSTHHOTO TOKa.
8

NN =



JlabopamopHble pabombl U ONbIMbI.

OnbIThI 110 HAOJTIOJIEHUIO 3JIEKTPU3Al[UK TeJl UHyKIIMel U MPU CONPUKOCHOBEHUH.

HccnepoBanue 1eUCTBUS 3JIEKTPUYECKOTO TI0JIs Ha TPOBOJTHUKY U IU3JIEKTPUKHU.

C6opka u mpoBepKa pabOTHI JJIEKTPUYECKOU MU MMOCTOSTHHOTO TOKa.

H3mepenue u peryivpoBaHUe CHJIbI TOKA.

H3mepenue u peryamupoBaHue HalpsDKeHUS.

HccnepoBanue 3aBUCMMOCTY CWIBI TOKA, UIYIIET0 4epe3 pe3ucTop, OT COITPOTUBIIEHUS

pe3ncTopa ¥ HampsbKeHUs Ha pe3ucTope.

7. OmbITb, [IeMOHCTPUDPYIOI[HME  3aBUCHMOCTb  3JIEKTPUYECKOTO  COINPOTHBIIEHUS
MIPOBOJIHMKA OT ero JIMHbI, MJIONIAY IOTIepevyHOro CeYeHus] U MaTepuara.

8. IlpoBepka mpaBWa CJIOXKEHHWs HANpsPKeHWW TPH TOCIeI0BaTeIbHOM COeIMHEeHUH
IIBYX PEe3UCTOPOB.

9. IlpoBepka mpaBwIIa JiJIsi CUJIBI TOKA ITPY MApaJIIeIbHOM COeIMHEHHUH Pe3UCTOPOB.

10. Onipenenenrie paboThI 3JIEKTPUUECKOTO TOKA, UIYIEro 4epe3 pe3ucTop.

11. Onpenenenrie MOLTHOCTH 3JIEKTPUYECKOTO TOKA, BbIJIeJIsieMOM Ha pe3rcTope.

12. VccnemoBaHre 3aBUCUMOCTH CHJIbI TOKA, MIYIIIETO Yepe3 JIaMIIOYKY, OT HalpsLKeHUs
Ha HeM.

13. Onpenenenne KIIJI HarpeBaressi.

14. VccrienoBaHrie MarHUTHOTO B3aUMOJIEMCTBHUS IOCTOSIHHBIX MAarHUTOB.

15. U3yyeHrne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHWTOB TPU HUX OOBEJMHEHUH U
pasJiesieHuH .

16. UccnenoBanue 1eiCTBUS 2IeKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOIIIME 3aBUCUMOCTb CUJIbI B3aUMOJIEMCTBUS KaTYIIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJIeHHs TOKA B KaTYIIIKe.

18. M3y4eHue feiicTBYSI MAarHUTHOTO TIOJIS1 HA IPOBOJTHUK C TOKOM.

19. KoHncrpyupoBanue u nu3yueHre paboThI 3JIeKTPOABUTATEIS.

20. Usmepenne KIIJI anexTpoBUraTesbHOM yCTaHOBKH.

21. OnBITHl 10 WCCIIeIOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOW WHIYKIIMM: HCCJe[loBaHHe

W3MeHeHUH 3HaUYeHUS U HallpaBJIEHWU UTHAYKIMUOHHOT'O TOKA.
9 KJITACC
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Paznen 8. Mexanuueckue siByieHUSI.

Mexanudeckoe aBrxeHue. MarepuanbHasi Touka. Cucrema otrcuéra. OTHOCHUTEIbHOCTh
MeXaHWYeCcKoro [IBIDKeHUsl. PaBHOMepHoe mpsiMoiMHelHOe [ABMXeHUe. HepaBHOMepHOe
npsiMoJiiHeHoe JBbkeHuWe. CpeliHssi M MrHOBEHHass CKOPOCTb Teja NPU HepaBHOMEpPHOM
JIBIDKEHUU.

Vckopenne. PaBHoyckopeHHOe npsiMoiiiHerHoe ABkeHre. CBoboiHOe najieHre. OTbIThI
anunes.

PaBHOMepHOe nBukeHHe 1O OKpY>KHOCTH. [lepuron u yacrora oOpaiieHus. JIuHeiHas u
yIJIOBas CKOPOCTH. LleHTpoCcTpeMuTebHOE yCKOpPEeHUe.

[TepBoiii 3akoH HbioToHa. Bropoi 3akon HbtoroHa. Tpertuii 3akoH HbtoToHa. [IpuHnmn
CyTepIIO3UIIUU CUJL

Cuna ympyroctu. 3akoH ['yka. Cwia TpeHus: cujia TPeHHUsl CKOJIbXKEHHUs], CHJIa TPeHUs
IIOKOS$, IPyTHe BU/Ibl TPeHUS.



Cuna TsSKeCTM M 3aKOH BCEMHUPHOIO TSATOTeHHs. YCKOpeHHe CBOOONHOrO IIa/ieHusl.
IBmxenve 1uiaHer Bokpyr Comuna. [lepBas kocmuueckass ckopocTb. HeBecomocts u
Ileperpys3KH.

PaBHOBecue maTepranbHOM TOYKHA. ABOCOIIIOTHO TBEPIOe Teslo. PaBHOBecue TBEPIOTO Tela
C 3aKpeIuIEHHOM OChIO BpalleHus. MoMeHT cuiibl. LleHTp TspkecTH.

Umnynbc Tena. U3menenue ummysnbca. MMnynbc cuiibl. 3aKOH COXPaHEHUsS] UMITYJIbCa.
PeakTrBHOE ABM>KEHMeE.
Mexanudeckass pabota ¥ MOIIHOCTb. Pabora cum TsbkecTw, ynmpyroctd, TpeHus. CBsi3b

JHepruuv

u pa60TbI. HOTeHL[I/IaJ'IbHaH OHEprusa Tejld, IIOAHATOI'O Hall ITOBEPXHOCTBIO 3EeMIJIM.

[ToTenmuanbHasi s3Heprust CXXaTou NnpykuHbl. Kunetnyeckast sHeprus. TeopeMa 0 KWHETHYECKOU
OHEepryuy. 3aKOH COXpaHeHUs] MexaHUYeCKON S3Hepruu.
ZemoHcmpauuu.

9.

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

Habmonenme MexaHM4eCKOT0 ABMKEHUS Tella OTHOCUTEJIbHO Pa3HbIX TeJl OTCUETa.
CpaBHeHUe MyTel Y TPAeKTOPUM JIBIXKEHUsSI OJJHOTO M TOTO >Ke Tejla OTHOCHUTEIbHO
Pa3HBIX TeJl OTCUETA.

H3mepeHne CKOPOCTY M YCKOPEeHHUsI PSIMOJIMHEMHOTO ABHKEHUSI.

HccnepoBanue Npr3HaKOB paBHOYCKOPEHHOTO JIBYDKEHUSI.

Hab6monenue aBuxeHus Tena o OKpYy>KHOCTH.

Habmonenme MexaHW4eCKUX SIBJIEHUM, POUCXOSIINX B CUCTeMe OTCUYETa « Teexkar»
IIpU €6 PaBHOMEPHOM M YCKOPeHHOM JIBI>KeHHUH OTHOCUTEeJIbHO KabrHeTa PU3HKHU.
3aBUCUMOCTb YCKOpPEeHHsI Tejla OT MaCChl TeJla U JIeUCTBYIOIe Ha Hero CUJIbI.
Habmonenue paBeHcTBa CUJl IPYU B3aUMOJIEMCTBUH Tel.

H3meHeHue Beca Tesia IPpU YCKOPEHHOM JIBUXKEHUH.

[lepenaya nMItysbca Ipy B3aMMOJENCTBUN Tel.

[Ipeobpa3oBanus 3Hepruu IpU B3aUMOJeHCTBUU TeJl.

CoxpaHeHre UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEUCTBUU.

CoxpaHeHue UMITYJTbCa ITPU aOCOTIOTHO YIIPYTOM B3aUMO/IEUCTBUU.

HabtofieHre peakTUBHOTO ABM>KEHUSI.

CoxpaHeHMe MeXaHWUYeCKOW 3HepPTUU NPy CBOOOJIHOM TafleHUH.

CoxpaHeHMe MeXaHUYeCKOW SHePTUU MpY ABHMKEHUH TeJla 10]] IeMCTBHUEeM MIPY>KHUHBI.

JlabopamopHble pabombl U ONbIMbL.

1.

KoHcTpynpoBaHve TpakTa i pa3roHa M AaJIbHEMIero pPaBHOMEPHOI'O [IBWXKEeHUSI
IIapyKa WINA TeJIeXKHU.
Omnpenenenve cpefHed CKOPOCTH CKOJIbXXeHHsI Opycka WM JBM)KEHMS IIapuka II0
HAKJIOHHOM IIJIOCKOCTH.
OmnpeneneHre yCKOpeHUsI Tejla IPU PaBHOYCKODEHHOM [IBWDKEHHH 110 HAKJIOHHOM
IIJIOCKOCTH.
HccnepoBanue 3aBUCMMOCTH IyTH OT BpeMeHU IIpYM paBHOYCKOPEHHOM JBHXKeHUU 6e3
Ha4aJIbHOU CKOPOCTH.
[TpoBepka rumoTe3bl: ecjii IPU pPaBHOYCKODEHHOM J[BM)KeHWHW 0e3 HadajbHOU
CKOPOCTU ITyTH OTHOCSITCSL KakK Ppsii HEYETHBIX 4YHCeNl, TO COOTBETCTBYIOIIUE
MIPOMEXXYTKU BPeMeHU OJJMHAKOBBI.
HccnepoBanue 3aBUCMMOCTH CWIbI TPEHUS] CKOJIBXKEHUS! OT CWJIbl HOPMAaJbHOTO
JIaBJIEHUSI.
Omnpenenenve ko3bduieHTa TPeHUs! CKOJIbXKeHUSI.
OmnpenerneHure XECTKOCTU MIPY>KHHBI.
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9.

Omnpenenenvie paboTbl CUIBI TpPEHUS IIPU PaBHOMEPHOM [BM)XEHUM Teja IO
TOPU30HTAILHOM [I0BEPXHOCTH.

10. Onipepesienye paboThl CWIBI YIPYTOCTH IIPU INOABEMe Ipy3a C HCIOJIb30BaHHWEM

HeIIOJIBHU>XXHOI'O U IIOABU’KHOI'O OJI0KOB.

11. N3yueHure 3aK0Ha COXpaHEHUs] SHEPTHUH.

Paznen 9. Mexanuueckuie kojebaHus U BOJIHBL.

KonebartenbHoe nBxeHue. OCHOBHble XapaKTepUCTHKU KoyieOaHWM: Iepuojl, 4acToTa,
aMIuIUTyAa. MareMaTUueCcKMii Y IPY)XXUHHBIM MasTHUKU. [lpeBpaiieHvie sHepruv npu
KosiebaTesIbHOM JIBHXKEeHUH.

3aryxatolue kosiebanus. BoiHyxeHHble konebanus. Pe3onanc. MexaHnudeckye BOJIHBI.
CpoiicTBa MexaHM4eCKUX BOJIH. [IpojjosibHbIe U noniepeyHble BOJIHBL. J{JTMHA BOJIHBI U CKOPOCTh
eé pacripoctpaHeHus. MexaHWuecKue BOJIHBI B TBEPJIOM TeJle, CeHCMUYeCKHe BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BeIcOTa TOHA. OTpaxkeHue 3Byka. MH)Pa3Byk U ylIbTpa3ByK.

Jemoncmpauuu.

SR e

Habofienue koneb6aHuii Tes 1o/ eHMCTBUEeM CUJIBbI TSKeCTU Y CHIIbI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmronenue BbIHY>XKIIeHHBIX KOJIeOaHUI M pe30HaHCa.

PacrmipocTpanenyie Tpof0IBHBIX U MTOTIEPeYHBIX BOJIH (HA MOJIENH).

HabumroieHre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKycTHYeCcKui pe3oHaHC.

ﬂa6opamoprle pabombl U Onblmbl.

1.
2.
3.

7.

Omnpenenenyve 4acTOTHI U lleprojia KojleOaHUM MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenrie 4acTOTHI M Ileprojia KosieOaHUM NPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Tepriojia KojieOaHW TOBEIIeHHOTO K HUTHU Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Ilepuojia KojiebaHWi NPY>KMHHOI'O MasTHHKA OT MaccChl
rpysa.

[TpoBepka He3aBUCUMOCTH Iiepuojila KosiebaHWM TIpy3a, MOJBEIeHHOT0 K HUTH, OT
MaccChl rpy3a.

OneITHl, [1eMOHCTPUpPYIOLIME 3aBUCHUMOCTb Ilepyuojia KojleObaHWM IPYXXHUHHOIO
MasITHUKA OT MaCChl 'Py3a U >KECTKOCTU MPY>KUHBI.

H3mepenue yckopeHHst CBOOOIHOTO MafieHUsl.

Paznen 10. DyekTpoMarHuTHOe T0Jie ¥ 3JIeKTPOMarHUTHbIe BOJIHBI.
OJIeKTPOMarHuTHOe Ii0jie. JJIeKTPOMAarHUTHble BOJIHBI. (CBOWMCTBA 3J1eKTPOMArHUTHBIX
BosiH. [llkana 35ieKTpoMarHuTHBIX BOJIH. M CIiob30BaHMe 371eKTPOMArHMTHBIX BOJIH JIJIsi COTOBOM

CBSI3HU.

OnlekTpoMarHuTHas mprupojia ceBera. CKOpocTh cBeTa. BojHOBBIE CBOKMCTBA CBeTa.
JlemoHcmpauuu.

1.
2.

CBoiicTBa 371eKTPOMarHUTHBIX BOJIH.
BosnHosble cBoMicTBa cBeTa.

JlabopamopHble pabombl U OnbiMbl.

1.

HBy‘IEHI/Ie CBOMCTB SJIEKTPOMAT'HUTHBIX BOJIH C IIOMOIIbIO MOOHJILHOI'O TeJIF_‘(l)OHa.

Pasnen 11. CBeroBble SBIeHUA.
JlydeBass mozenb cBera. Mcrounuku cBeta. lIpsiMosivHeiiHOe pacmpocTpaHeHHe CBeTa.
3atmenus: Comnnia u JIynel. Otpaxenue ceta. [1nockoe 3epkano. 3aKOH OTpaXkeHHsl CBeTa.
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[Tpestomiienue cBera. 3akOH IpejioMyieHUs cBeTa. [lojiIHOe BHyTpeHHee OTpakeHue CBerTa.
Hcrnionb3oBaHue MOIIHOIO BHYTPEHHEI'0 OTPayKeHUs! B OIITUYECKUX CBETOBOJaX.

Jlunza. Xop nyuyert B jmH3e. Onruyeckas cucrema ¢oToammnapara, MHKPOCKONA HU
Tejleckorna. 1'71a3 Kkak onTudeckas CucreMa. biM3opykoCTh M 1ajlbHO30PKOCTb.

Paznosxenue 6emoro cBera B criekTp. OnbIThl HpioToHa. CrioXkeHue CrieKTpaIbHBIX IIBETOB.
Hucnepcus cgera.
ZemoHcmpauuu.

©w
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[IpsiMonuHelHOe pacipoCTpaHeHue CBeTa.

OTpakeHue cBeTa.

[Tonyyenue n306pa>keHUit B IJIOCKOM, BOTHYTOM U BBIYKJIOM 3epKaJiax.
[Ipenomnenue cBera.

O1mrTuyeckuii CBeTOBOI.

Xop stydeil B cobrparolei JIuH3e.

Xop 1y4yer B paccemBalolel JIMH3e.

[Tony4yenue n3006pa>keHU C TOMOIIIbIO JIMH3.

[Ipunnun aerictBus poToarmapara, MUKpOCKOIA U TeJecKoIa.

10. Mogesrn rnasa.

11. PaznoxxeHnue 6esnoro ceera B CIIEKTP.

12. Ilonmyuyenue Gesoro cBeta Ipy CJI0XKEeHUU CBeTa Pa3HbIX 1IBETOB.
JlabopamopHble pabombl U ONbIMbL.

1.
2.
3.

N ok

HcceoBanyie 3aBUCMMOCTH YIUIa OTPaKeHUsI CBeTOBOTO JIy4da OT yTJia MMajJieHusl.
H3yueHure xapakTepUCTUK M300pakeHusI IpeJMeTa B IIJIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH yTJla IIpeJIOMIIeHHMs] CBETOBOI'O JIyda OT YIVIa MaJieHus Ha
IPaHUIle «BO3LyX—CTEKIIO».

[Tosryuenvie nzobpakeHuii ¢ TOMOIIbIO COOUPATOIIEH JIMH3bI.

Omnpenernenre GOKYCHOTO PaCCTOSIHUSI M ONITUYECKOW CHJIbl COOMPAIOIIe JINH3BL.
OmnBITHI 110 pa3JioXKeHuIo 6esIoro cBeTa B CIIeKTP.

OnbITHl 110 BOCIPUSTHIO I[BeTa IpeJMeTOB IpYM MX HAO/IO/IeHHWH dYepe3 IIBETOBbIE
GUWIbTPHI.

Pazpen 12. KBaHTOBEIE SIBIIeHMS.

OmnpiTel Pesepdopna u nnanerapHast Mojienb atoMa. Mogens atoma bopa. Mcniyckanue u
MOTJIONIeHre cBeTa aToMOM. KBaHThI. JIMHeyaThie CIIeKTpHhI.

PagyoaktuBHOCT. Anbda, Oera- W ramma-uanydeHus. (CTpoeHWe aTOMHOIO sjipa.
Hyxnonnasi monens atomHoro siapa. HM3oronbl. PanuoaktvBHBIEe mpeBpamienus. [lepuon
noJIypacrnajia aTOMHBIX sijiep.

SlnepHble peakiuu. 3aKOHBI COXPAaHEHMs 3apsIOBOI0 M MaCCOBOTO YHCeJl. DHEprHysl CBSI3U
aToMHBIX sjep. CBs3b MacChl M 3HepruM. Peakruu cuHTe3a U jeiieHus sfep. MCTOYHMKH
sHepruu CoJIHIIA U 3BE3]T.

SAnepnas sHepreTuka. JleMcTBUs paMOAKTUBHBIX U3Ty4YeHUH Ha )KUBbIe OPraHU3MBI.

ZemoHcmpauuu.

SR I A e

CrieKTphl U3Ty4eHus U TOTJIONIeHHSsI.

CriekTpbl pa3IMYHbIX Ta30B.

CriexTp Bojiopoa.

Habmronenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTuyrka MOHU3UPYIOMINX U3TyYeHUI.

Peructparnus uznydeHust NpupoAHbIX MUHEPAJIOB U MPOTYKTOB.
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JlabopamopHble pabombl U ONbIMbI.

1. HabioneHve CIUIONIHBIX U JIMHEMYATHIX CIIEKTPOB U3ITy4eHHUs.

2. HccrepoBaHWe TPeKOB: H3MepeHHe JHepruyd YacTHIbl 110 TOPMO3HOMY MyTH (110

dororpadusm).

3. H3mepeHue paagnoakTUBHOIO (OHA.

[ToBTOpPHUTENEHO-0606111aI0IIMI MOJTYJIb.

[ToBTOpHTENEHO-0000IMIAOIIMIA ~ MOAYJIb — NpeHAa3HA4eH Ui  CHUCTeMATH3alluk U
0000111eHMsST TPeJIMETHOTO COZIepKaHUsI U OIIbITA JIeITelIbHOCTH, IPUOOPeTEHHOTO MPH U3yUYeHHH
BCero Kypca QU3vKH, a TakXke JJisl TIOJTOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMeHY IO
dusrke 7151 00YJaIONUXCsl, BBIOPABIIKX 3TOT Y4eOHBIN IpeMeT.

[lpy w3ydyeHWM [AaHHOTO MOJYJSl Ppealu3ylOTCSI ¥ CHUCTEeMATHU3UPYIOTCS — BUJIbI
NesiITeJIbHOCTH, Ha OCHOBe KOTOpBIX obecreduBaeTcs JOCTHXKeHHe IpefIMeTHbIX U
MeTalnpeIMeTHBIX IJIAHUPYEMbIX pe3ysibTaTOB 00y4yeHus, GopMHUpyeTcs ecTeCTBeHHOHAy4YHas
I'PaMOTHOCTh: OCBOEHHEe HAy4HbIX METO/IOB HCCJIe[IOBaHUS SIBJIEHUM HPUPOAbI M TEXHUKH,
OBJIJIeHUE YMEHUSIMHU OOBSICHATh (PHU3NYECKHe SIBIIEHHS, IPUMEHSs I0JlydYeHHble 3HaHMS,
pellaTh 3a7jauy, B TOM YHCJie KadeCTBeHHbIe U dKCIIepUMeHTasIbHEIe.

[TpuHIMIIHATBHO JIeaTeTbHOCTHBIM XapaKTep JIAHHOTO pa3fielia peajn3yeTcs 3a CYET TOro,
YTO 00y4Jarol[yecs BHIIOIHSIOT 3aJaHHMs], B KOTOPBIX UM TpefylaraeTcst:

Ha OCHOBe TIOJTy9eHHBIX 3HAHUW PacliO3HaBaTh U HAYYHO OOBSCHSITH GU3UUECKUe SBJIeHHs
B OKPY’Karolllel [PUpoJie U ITI0BCeJHEeBHOMN KU3HHY;

WCII0JIb30BaTh HAy4YHbIE METOJIbI MCCIIeJOBAaHUSI GUBNYECKUX SIBJIEHUM, B TOM YHCIIe IS
IIPOBEPKU TUII0Te3 U TOJTy4YeHHsl TeOPeTHUYeCKHX BBIBOJIOB;

OOBSICHATh Hay4Hble OCHOBBI HAmbOOJIee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TeXHOJIOTHH,
HampuMep, IPaKTUYECKOrO0 HCIOJIb30BAHMS PA3JIMYHBIX HCTOYHHWKOB J3HEPrMM Ha OCHOBE
3aKOHA TpeBpallleH!s U COXPaHeHUsI BCeX M3BeCTHBIX BUIOB SHEPTHUH.
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I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHH{A I[IPOTPAMMEBI [I0 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OEPA3BOBAHHKA

H3ydyenne ¢usnmkd Ha YpoBHe OCHOBHOIO 0OIIero o0Opa3oBaHHs HalpaBieHO Ha

NOCTHXXeHWe IMIHOCTHBIX, MeTalpeJIMeTHBIX U IpeIMeTHbIX 00pa30BaTebHbIX Pe3yJIbTaToB.

B pesynbraTe wusydyenuss ¢Gu3NKM Ha YpPOBHE OCHOBHOrO 00IIero o0Opa3oBaHHUS Y
obyyatorrerocst 6yayT cdopMUPOBaHbI CIeIyIOIIe TUIYHOCTHbIE Pe3yJIbTaThl B YaCTH:

e 1) maTpuoTHYECKOro BOCIUTAHUS:

e - MpOsIBJIEHHe WMHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOW (pU3NIeCKOon
HayKU;

® - [IeHHOCTHOE OTHOIIIeHUe K JJOCTHXKeHUSIM POCCUMCKUX YUEHBIX-DHU3UKOB;

e 2) rPaXJaHCKOI0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSIL:

® - TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B OOCY>XIEHUU OOIIeCTBEHHO 3HAYMMBIX U 3THUYECKUX
1po6JieM, CB3aHHBIX C IPAKTUYECKUM IPUMeHeHUeM JI0CTHXKeHUN PU3UKY;

® - OCO3HaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX ITPUHITUIIOB B JeSITEJIbHOCTH YUEHOTO;

e 3) 5CTETUYECKOT0 BOCIIUTAHUS:

® - BOCIpHUSTHE 3CTETUYECKUX KauyeCTB (PU3NIECKOW HAyKU: eé TapMOHUYHOTO MOCTPOEHUH,
CTPOTOCTH, TOYHOCTH, JITAKOHUIHOCTH;

® 4) IeHHOCTH HAay4HOTO TIO3HAHUS:

® - OCO3HaHHWE IeHHOCTH (PU3NYECKOM HAyKU KaK MOIIHOIO WHCTPYMEHTa TO3HaHHUs MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIIeH COCTABIISIONIEH KYJIbTYpPhI;

® - pa3BUTHE HayYHOU JTFOOO3HATETbHOCTH, MHTEpeca K UCCIIeJoBaTeIbCKOU JIesITe/IbHOCTH;

e 5) dopmMupoBaHUS KYJIbTYPhI 37I0POBbsI U SMOITMOHAJILHOTO OJ1arOIMOJTyIusI:

® - OCO3HaHMe IIeHHOCTH Oe3omacHoro obpas3a XM3HU B COBPEMEHHOM TeXHOJIOTHYeCKOM
MHpe, BaXKHOCTH TIpaBUJI 0e30mMacHOr0 TIOBe[IeHWsI Ha TpaHCIOpTe, HA Joporax, C
JIEKTPUYECKUM U TeIJIOBBIM 000py/I0BaHHEM B JIOMAIIIHUX YCIIOBUSX;

e - chOpPMHPOBAHHOCTb HaBbIKa pedieKCHH, MTPU3HAHWE CBOETO TpaBa Ha OIIMOKY U TaKOTO
’Ke TIpaBa y JIPyroro 4ejioBeKa;

e 6) TPYZIOBOTO BOCITUTAHUS:

® - AKTHMBHOE y4YaCTHe B pellleHHH MPAaKTHYeCKWx 3ajiad (B paMKaxX ceMbH, 0O6pa3oBaTesibHON
OpraHu3allM, TOpoJla, Kpas) TeXHOJIOTMYeCKOM U COIMAJIbHOM HaIpaBJIeHHOCTH,
TpeOyIOIMX B TOM YHCIie U GU3NIECKUX 3HAHUM;

® - UHTepeC K MPAaKTUYeCKOMY U3y4eHUI0 Podecchii, CBSI3aHHBIX C GU3UKOM;

e /) DKOJIOTHUYECKOTO BOCIIUTAHMUS:

e - OpUeHTalMsi Ha TpUMeHeHHWe GU3WYeCKUX 3HAHWM IS peleHus 3aja4 B 00JacTu
OKpYy>Karolllel CpeJibl, TJIAHUPOBAHHS MOCTYIIKOB M OIIEHKM MX BO3MOXXHBIX MOCIIECTBUM
IUTSI OKPY>KaIOITel Cpejibl;

® - 0CO3HaHHe T7106aTbHOrO XapaKTepa 3KOJIOTHYeCKUX PobiieM U MyTel UX pelieHus;

e 8) amanTaiuy K U3MEHSIOIUMCS YCIIOBUSM COITUAIbHOM U MPUPOTHOM CPeJIb:

e - TOTPeOHOCTP BO B3aUMOJIEMCTBUM IIPHM BBIMOJTHEHWU WCCIIEJIOBAHUNA U IIPOEKTOB
¢dur3UUeCcKOl HalpaBJIeHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JPYTHUX;

® - [IOBBIIIIEHHE YPOBHS CBOEW KOMIIETeHTHOCTH Yepe3 MPAaKTUIECKYIO JesTelTbHOCTb;

e - 1oTpeOHOCTHL B (GOPMHPOBAHUM HOBBIX 3HAHWUW, B TOM 4YHCIe (GOPMYJIMPOBATh WJIEH,
MTOHSITHS, TUTIOTe3bl O GU3NIECKUX OOBEKTAX U SIBJIEHUSX;
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e - Ooco3HaHue J1epUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIeTeHTHOCTel B 00J1aCTU PU3HKY;

e - [UIAHMPOBaHMe CBOET0 Pa3BUTUSI B IPUOOPeTeHNH HOBBIX PU3NUEeCKUX 3HAHUK;

e - CTpeMJIeHHe aHAJIM3MPOBATh U BBISIBIISITH B3aMMOCBSI3U IIPUPO/Ibl, 00IIeCTBa U 3KOHOMUKY,
B TOM YMCJIe C UCIIOJIb30BaHWeM (PU3NYeCKUX 3HAHWUH;

e - OIlPHKA CBOMX [EWUCTBUM C Y4YE€TOM BJIMSIHUSA HA OKPYXKAIOIIYI0 Cpely, BO3MOXHBIX
IJI00aJIbHBIX IOCTIeICTBUN.

METAITIPEIMETHBIE PE3VJIBTATDBI

B pesynbraTe OCBOeHHsi IporpaMmbl 10 ¢U3MKe Ha YpOBHE OCHOBHOI'O OOLIero
obpazoBaHusi y obyuaromerocsi OynyT chOpMHUpPOBaHBI —MeTallpeJ]MeTHble pe3yJbTaThl,
BKJIIQUAIOII[Me II03HaBaTeJIbHble YHUBepCcallbHble Y4eOHble [1eMCTBUS, KOMMYHHUKaTUBHbIE
yHUBepcajbHble yueOHble 1eCTBUS, PeryJSTUBHbIe YHUBepCabHble yueOHble JeCTBUSL.

Ilo3HaBaTenbHLIE YHHUBepCaJIbHbIe y‘Ie6HbIe JeUCTBUS

ba3zoBble joruueckue 1enuCcTBUS:
® BBISBJISITh U XapaKTepU30BaTh CyllleCTBeHHbIe PU3HAKKA 0ObEeKTOB (SIBJIEHUH);
® yCTaHAB/IMBATDH CYIECTBEHHBIN NMPU3HAK KJIaCCUPUKAIIMN, OCHOBAHUS /IJis 0000IeHuUs
Y CpaBHEHUS;
® BBISBJIATH 3aKOHOMEPHOCTHU U MPOTUBOPEYHs B pacCMaTpyBaeMbIX (akTaX, JAHHBIX U
HaOJTIOIeHUSIX, OTHOCSIIIIUXCS K GU3UYECKUM SIBJIEHUSIM;
® BBISBJSITh NPUYMHHO-CJIEJICTBEHHbIE CBSI3U NPU M3y4eHUM (PU3NYeCKUX SIBJIeHUN U
MIPOIIeCcCOB, JiejlaTh BBIBOJIBI C MCIOJIb30BaHWMEM JIeJlyKTUBHBIX W WHAYKTHUBHBIX
YMO3aK/II04eHUM, BbIIBUTaTh TUIIOTe3bl O B3aUMOCBSI3X PU3NIECKUX BEJIMUUH;
® CaMOCTOSTEJIbHO BBIOMpPATh CIOCOO pellleHUss y4eOHOW (u3WYecKod 3ajiayuu
(cpaBHEHHe HECKOJIbKMX BapUAHTOB pellleHus, BbHIOOp Haubosiee MOIXOMSIIEro C
Y46TOM CaMOCTOSITeJTbHO BbI/IeJIEHHBIX KDUTEPHUER).
bazoBble ucciiejoBaTeIbCKUe IeWCTBUS:
®  ICIIOJIb30BATh BOMPOCH KaK MUCCIIe0BATeIbCKUN MHCTPYMEHT MTO3HAHUS;
® T[IPOBOJUTH II0 CAMOCTOSITEJIbHO COCTaBJIeHHOMY IUIAHY OIBIT, HECJIOXXHBIHA
dbu3MIecKril 3KCIIepUMeHT, He0oJIbIlIoe UCCiIe[IoBaHKe (PU3NIECKOTO SIBJIIeHMUS;
® OIeHMBATh HA NPUMEHHMOCTb U JIOCTOBEPHOCTh MHGOpPMAIHIO, MOIYYeHHYI0 B XOjie
WCCIIeJOBAaHUS WM SKCIIEPUMEHTa;
® caMocTosTelbHO GOPMYIMpOBaTh O000OIIEeHHWss W BBIBOJABI 10  pe3yJbTaTaM
MIPOBE/IEHHOT0 HAOJII0JIeHHs], OTIbITA, UCCIIe[IOBAHMUS;
® [IPOrHO3MPOBAaTh BO3MOXKHOE JajibHelIlee pa3BUTHe (pU3NYeCKUX IPOIeCcCoB, a TakxXe
BBIJIBUTATh MPEJIIIOJIOXKEeHHsI 00 UX Pa3BUTUU B HOBBIX YCJIOBUSIX U KOHTEKCTAaX.
Pa6ota c undopmarnueii:
® TIPUMEHSITh pa3jinyHble METOJibl, MHCTPYMEHTbl U 3alpoChl MPU TOHUCKe U OTOOpe
“HGOPMAIIMU WIX JIAHHBIX C YYETOM MpeyIo’KeHHOW yueOHOW PpU3NUecKoy 3a/1a4H;
® aQHAJIM3WPOBAaTh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATh MHGOOPMAIUIO Pa3TAIHBIX
BUJIOB U HOPM Ipe/ICTaBIIeHUS;
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CaMOCTOSITEJIbHO BBIOMpATh ONTHMMalbHYI0 GOpMy IpejcTaBiieHusT UHPOpMAIUU U
WUTIOCTPUPOBATh pelllaeMble 3aJladil HEeCJIOXKHBIMU CXeMaMH, AuarpaMMaMu, WHOH
rpadpuKoi U UX KOMOUHALIUSIMHU.

KomMmyHMKaTUBHBIE YHUBepCcaibHble yuyeOHble 1eCTBUS:

B XO0/le OOCYyXJleHUsl y4yeOHOro MaTepuasa, pe3ysbTaTOB J1abOpaTOpPHBIX paboT u
ITPOEKTOB 3a/laBaTh BOMPOCHI 10 CYIIeCTBY 00CYy»/1aeMOi TeMbl U BbICKA3bIBaTh UJIEH,
HalleJIeHHbIe Ha peltlieHue 3a7ja’M U MojiepXKaHre 0y1aroykesiaTe;IlbHOCTH OOIeHuS;
COTIOCTaBJISITh CBOM CYXXJIEHUSI C CYXXJIeHUSIMH JPYTHX Y4YaCTHHUKOB JMAJIOra,
0OHapyXMBaTh Pa3IUIre U CXOJICTBO ITO3UITHH;

BbIPA’KaTh CBOIO TOYKY 3PEHHUsSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJUYHO  TIPeACTAB/ISTh  pe3yJIbTaThl  BBINOJIHEHHOTO  PU3NYECKOr0  OIbITa
(oKCIIeprMeHTa, UCCIIeJOBAaHUS, ITPOEKTA);

MMOHUMATh U HCIIOJIb30BaTh MPEUMYIIeCTBa KOMaHAHOW W WHIWBUyalIbHOU PabOTHI
IIPY pellieHuH KOHKPEeTHON GU3UIeCKOU MpOOIIeMBbl;

MIPUHUMATh 11eJId COBMECTHOW [IeSTeJIbHOCTH, OpPraHW30BbIBATH JEMCTBUS 10 eé
IOCTHKEHUIO: pacrpeliesiaTh poJid, 00CYX/IaTh MPOIeCChl U pe3yJsibTaTbl COBMECTHOM
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOIel;

BBITIOJIHSTh CBOIO 4YacTh paboThl, JAOCTUTasl KaueCTBEHHOTO pe3yJbTaTa 110 CBOEMY
HallpaBJIeHUIO U KOOPJIWUHUPYS CBOU JEUCTBUS C APYTMMH WieHaMU KOMaH/Ibl;
OIIeHMBATh KA4eCTBO CBOEr0 BKJIaja B OOMMI TMPOAYKT 10 KPUTEPHUsIM,
CaMOCTOSITeJIbHO CHOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIeUCTBUSI.

PerynstuBHble yHUBepcanbHble yueOHble 1eHCTBUS

CamoopraHuzanusi:

BBISIBJIITH IPOOJIEMBI B )KU3HEHHBIX U yU4eOHBbIX CUTYalUsIX, TPeOYIOIUX /1Jisl pellleHuUs
$U3NIeCKrX 3HAHUY;

OPUEHTUPOBATbCS. B PA3IMYHBIX TMOJXO0JIaX IPUHSATUS pelleHu (MHIUBUIyaTbHOe,
MIPUHSITHE PellleHUsl B TPYTIIe, IPUHSITUe pellieHui TPyIoN);

CaMOCTOSITEJIbHO COCTaBJISITh aJITOPUTM pellleHdss (PU3NYeCKOW 3a/lauyd WM IUIaHA
WCCTIe/IOBAHUSI C YYETOM HMEIOIIUXCS PecypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpOBATh IIpejijlaraeMble BAPUAHTHI PellleHNH;

JleniaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 33 pellleHue.

CaMOKOHTpOHL, SMOIIMOHAJILHBIM MHTEJIJIEeKT:

JlaBaTh a/IeKBAaTHYIO OIIeHKY CHUTYyalluy Y IpeJylaraTh IJIaH eé U3MeHeHUs;
OOBSICHITh TPUYMHBI JIOCTHKEHUs (HEeIOCTH)XKEeHUs]) pe3ysbTaTOB JesTelbHOCTH,
JlaBaTh OLIEHKY IPUOOpPEeTEHHOMY OIBITY;
BHOCHUTH KOPPEKTHUBHI B JIeSITeJIbHOCTD (B TOM YHCJIe B XOJl BBITIOJIHEHUSI PU3NIECKOTO
WCCJIe[IOBaHUSl WIM IPOeKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHHBIIUXCS
CUTYallMH, YCTaHOBJIEHHBIX OLTMOOK, BOHUKIINX TPYTHOCTEH;
OIIeHMBATh COOTBETCTBHE pe3yJIbTaTa Leiv U yCIIOBUSIM;
CTaBUTh ce0si Ha MeCTO APYTOro yesjoBeKa B XOJie CIIOpa WA AUCKYCCHUH Ha HAay4HYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEeHHs U JIOTUKY APyToro;
IpU3HaBaTh CBOE I[IpaBO HA OIIMOKY TIpu pelleHUH GU3NYeCKUX 3aad WU B
YTBEPXKAEHUSIX Ha HayIHbIe TeMbl ¥ TaKoe e IPaBo JIPyroro.
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[TPEAMETHBIE PE3YJIBTATDBI

K konity obyuenus B 7 kjacce mpefMeTHble pe3ysibTaTbhl Ha 0Aa30BOM YpPOBHE OJIXKHbBI
oTpaXkaTb CHGOPMUPOBAHHOCTH Y 00YYAIOIIHUXCS YMEHHUH:

WCIONIb30BaTh MMOHATUS: uU3NYeCcKhe W XUMUYecKue sBJeHUs, HabIofeHue,
OKCIIEPUMEHT, MoJlellb, TUIIOTe3a, eJUHUIIbI GU3NYeCKUX BeJIWYMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHUS BellleCTBa (TBEpJIOe, >KUJIKOe, ra3000pa3Hoe), MeXaHUuecKoe
IBUKeHWe  (paBHOMepHOe, HepaBHOMEpHOe,  MpPSMOJIMHEeNHOe),  TpaeKTOopHs,
PaBHOAENCTBYIOIIAsl Cwia, Aedopmanus (ynpyras, IUIacTA4YecKasl)), HeBeCOMOCTb,
COOOMIAIOIIMecs: COCY/IbI;

pasnuyaTth siBieHus (quddysus, TerioBoe ABMKeHMEe YaCTHUIl BelleCTBa, pABHOMEpHOe
IBI)KeHHe, HepaBHOMepHOe JIBIDKeHVe, MHeplivs, B3aUMOJIeHCTBUe TeJl, paBHOBecHe
TBEPABIX TeJl C 3aKpeIUIEHHOM OChK BpallleHus, Iliepefaya [IaBJeHUS TBEPALIMU
TeJlaMU, XXUJKOCTSIMU U ra3aMH, aTMOCQepHOe JlaBjleHre, IIJlaBaHue TeJl, IpeBpallleHUs!
MexXaHW4YeCKOH 3Hepryu) 10 OMMCAHUIO UX XapaKTepPHBIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIeMOHCTPUPYIOIIUX JaHHOe PU3NIeCKOe SIBJIEHUE;

pacIo3HaBaTh MPOSIBJIeHHe U3yYeHHbIX GU3NIECKUX SIBJIeHUH B OKPY>KaloIlleM MUpe, B
TOM 4uciie Qu3NuecKue SIBJIeHWs B TPUpOjie: NPUMepbl ABMXKEHUs C pa3InYHbIMHU
CKOPOCTSIMH B JKHUBOM U HEXUBOW IMpUpOJe, AEWCTBHe CHJIbI TPeHUA B IpUpoje U
TexXHUKe, BIIMSIHME aTMOChEepHOrO IaBJleHUsl Ha >KUBOM OpraHu3M, IUIaBaHWe pbIO,
pbluaru B Tejie 4eJlOBeKa, IIPU 3TOM I1epeBOAUTh MPAKTUYeCKYyI0 3a7adyy B y4ueOHYIO,
BBIJIEJISITh CYIIIeCTBeHHbIe CBOMCTBA (ITPU3HAKU) PU3NUECKUX SIBJIEHUN;

ONMCBIBAaTh U3yYeHHble CBOMCTBA Tell U PpU3NUYeCcKUe SIBJIeHHUs], UCII0JIb3Ysl (pU3ndecKue
BeJIMUMHBI (Macca, 00BEM, IJIOTHOCTH BellleCTBa, BpeMs, IIyTh, CKOPOCTb, CpeIHSs
CKOPOCTh, CW/Ia YHPYyroCTH, CWjla TSDKeCTH, BeC Teja, CWJla TpeHHs, aBileHHe
(TBEpIoro Tena, >KWIKOCTH, Tas3a), BBHITAJIKUBAIOIIAsS CUJIa, MexaHWYecKas pabora,
MOIIHOCTh, IUIEYO CHWIbl, MOMEHT CHJIbl, KO3(QQUIIMEeHT II0JIe3HOr0 JIeWCTBUS
MexXaHU3MOB, KMHeTH4YecKas W IOTeHIIMajbHasi 3Heprusi), NPy OIMCAHUM IPaBUJIBHO
TPaKTOBaTh PU3NIECKHI CMBICI UCIIOIb3yeMbIX BeIMYMH, UX 0003HaYeHUsI U eIMHUIIbI
$U3NYECKUX BeJIMYMH, HaxXOJIWTb (OPMYyJIbl, CBS3bIBAIOIIME AAHHYIO (PU3UYECKYIO
BeJIMUYMHY C JIPYTUMU BeJIMYMHAMH, CTPOUTb TI'PAapUKHA H3yUYEeHHBIX 3aBUCUMOCTeU
bU3NYeCKUX BEJTMYMH;

XapaKTepu30BaTb CBOMCTBA TeJl, (QU3WYeCKUe SIBJIIeHWsT W MPOIECChl, HCIO0JIb3Ys
MpaBWJIa CJIOKeHUs CUJl (BIIOJIb OJIHOW TpsiMOM), 3akoH ['yka, 3akoH Ilackaiis, 3akoH
ApxuMeJia, TIpaBUJIO paBHOBecHsi pblyara (0Ji0Ka), «30JI0TOe IMPaBUJIO» MeEeXaHUKH,
3aKOH COXpaHeHWsI MexXaHWYeCKOM SHepruM, IIpd 3TOM [laBaTb CJIOBECHYIO
$OpMYJIMPOBKY 3aKOHA U 3aIIMChIBAaTh €r0 MaTeMaThuyeCcKoe BbIpakeHUe;

0OBACHATE $U3UYeCcKue SBJIeHHs, IPOIecChl U CBOWCTBA Tell, B TOM YHCJIe U B
KOHTEKCTe CUTYallMi MPaKTUKOOPUEeHTUPOBAHHOTO XapaKTepa: BBISIBIISATH NMPUYMHHO-
CJleJICTBEHHbIe CBSI3W, CTPOUTH OOBsCHeHUWe W3 1—2 JIOTMYecKHx IIaroB C OMOpPOM Ha
1-2 wu3ydeHHBIX CBOWCTBAa U3WYECKUX SBIEHWM, U3WYECKUX 3aKOHA WIU
3aKOHOMEpPHOCTH;

pelllaTth pacuéTHble 3afaud B 1-2 [elCTBUS, HWCIONb3Yysl 3aKOHbI U GOPMYIIBI,
CBSI3bIBalOlllMe (U3NUeCKHe BeJIMYMHBI: HAa OCHOBe aHaJu3a YCJIOBHUSl 3aAadd
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3alMUChIBaTh KpaTKOe YCJIOBHe, MOACTAaBJISATh $r3NYecKkue BeIU4YUHbl B (GOPMYJIbI U
MIPOBOJIUTh PaCY€Thl, HAXOJIUTh CIIPABOYHbIE JlaHHble, HEOOXOJUMble ISl pellleHus
3a/la4, OLIeHUBATh PealIMCTUYHOCTb I10JTy4eHHOM (PU3NYeCKON BeJIUYHHBI;
pacrosHaBaTh IpPOOJIeMbl, KOTOpPble MOXHO PeIIUTh IMpA TOMOIIA (U3UIECKUX
MeTOZI0OB, B OIIMCAHWU WCCIIe[IOBaHUS BBIJENATL IIpOBepsieMoe IIpelIlojIoXKeHne
(runoTe3y), pa3nuyYaTb U WHTEpIPeTUPOBATh IIOJyYeHHBbIM pe3ysbTaT, HaXOIUThb
OIIKMOKU B XOJie OIIbITA, JIeJIaTh BHIBOABI 10 ero pe3yJibTaTaM;

IIPOBOJIUTD OIIBITHI 110 HAOIIOJEHUI0 GU3NYECKUX SIBJIeHUH WM GU3NYeCKHUX CBOMCTB
Ten: ¢GOpPMYJIMpPOBaTh IHpPOBepsieMble IPEAINOJIOXKeHUs, COOMpaTh YCTAHOBKY U3
Mpe/IyIokeHHOTo 000pyA0OBaHUSs, 3aMMUCHIBATh XO/1 ONbITa ¥ POPMYJIMPOBATH BHIBOJIBI;
BBITIOJIHSTh TIPSIMble M3MepeHHsl PaCcCTOsIHUSI, BDeMeHH, MacChl Tejla, 00béMa, CUIIbl U
TeMIlepaTypbl C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IUGPOBBIX MPHUOOPOB, 3alMCHIBATh
MTOKAa3aHUS TPUOOPOB C YYETOM 3a[JaHHOM aOCOTIOTHOM MOTPEITHOCTH M3MEePEeHHUH;
MPOBOAUTDH HCCJIeJIOBAHME 3aBHCHUMOCTH OJIHOW (PU3UYECKOW BEJIMYMHBI OT APYTOH C
VICIIOJIb30BaHHEM IIPSIMBbIX U3MepeHUH (3aBUCHUMOCTH IYTH PAaBHOMEPHO JIBUXKYIIEIroCs
Tejla OT BPEMEeHHU [IBM)KEHHUS Tejla, CUAJIbI TPEHHUs CKOJIbKeHUS! OT Beca Tejla, KaueCTBa
00paboTKM TIOBEPXHOCTEM Tell W He3aBUCUMOCTH CHJIbl TpPeHUs OT IUIOIIAIU
COIIPUKOCHOBEHU TeJl, CUJIbl YIIPYIOCTH OT YAJIMHEHWs IIPY)KUHBI, BbITAJIKUBAIOIIEN
cuinbl OT OOBEMa TMOrPYXEHHOM YacTU Tejla M OT IUIOTHOCTH >KUJIKOCTH, eé
HE3aBUCHUMOCTH OT IUIOTHOCTUA Tejla, OT TJyOWHBI, HA KOTOPYIO IIOTPY>KEHO TeJo,
YCJIOBUM TIJIaBaHUS TeJl, YCJIOBUM DPaBHOBeCHs pblyara M OJIOKOB), y4acCTBOBAaTh B
MJIAHUPOBAHUM y4eOHOTO HCCJIeJIOBaHUS, COOMpaTh YCTAaHOBKY |  BBITIOJHSATD
HU3MepeHus], Clleflysl NpeyIo)KeHHOMY IIJIaHy, (PUKCHUpPOBATh Pe3ysibTaThbl MOIyYeHHON
3aBUCUMOCTH (PU3NYECKUX BeJIMYMH B BHJe IMpeJIoXKeHHBbIX Tabiuil U rpadurKoB,
JleyiaTh BBIBOABI I10 pe3yJibTaTaM UCCIIe[JOBAHUS;

MIPOBOJIUTh KOCBEHHble U3MepeHUsi (GU3UYEeCKUX BeJIMYMH (IUIOTHOCTh BellleCcTBa
JKUAKOCTM U TBEPAOrO Teja, CWia TpeHUs CKOJIbXeHUs, [aBJieHWe BO3[yXa,
BbITQJIKMBAKOIasg CWJIa, JEeNCTBYIOIas Ha IIOIPYXXEHHOe B JKUIKOCTb TeJlo,
KO3(PUITMEHT I0JIe3HOTO JIeUCTBUSl MPOCTBIX MEXaHWU3MOB), CJeAys IpeyioKeHHOU
WHCTPYKIIMU: TIPY BBIIIOJIHEHUY U3MepeHul cOOUpaTh SKCIIePUMEeHTAIbHYI0 YCTaHOBKY
U BBIYUCIISITh 3HAYeHNe NCKOMOU BEeJIMYUHBL;

cobnrofaTh IpaBWIa TeXHUKM 0e30macHOCTM 1pu pabore c  Jj1abopaTOpPHBIM
obopyJioBaHHEM;

YKa3blBaThb [PUHIMIBI JIEWCTBUS TMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BeCHI,
TepMOMETP, TMHAMOMETP, COOOIIAIOIIHeCs: COCY/ibl, OapoMeTp, pblvar, MOABUXHBIM 1
HeIO/IBMXKHBIN OJI0K, HAKJIOHHAS! INIOCKOCTH;

XapaKTepu30BaTb IMPUHIMIIBI JIeACTBUSI M3yYeHHbIX MPUOOPOB U TeXHUYECKUX
YCTPOWCTB C OINOPOM Ha UX ONHWCAHUS (B TOM 4YHUCJe: MONIIMIIHUKHA, YCTPOMCTBO
BOJIOIIPOBO/IA, T'MAPABJIMYECKUN IIPecc, MaHOMeTp, BBICOTOMep, IIOpPLIHEeBOW HacCoC,
apeoMeTp), WCIIO/b3ysl 3HAHHS O CBOMCTBAX (PU3NUYECKUX SIBJIEHUH U HeoOXOAUMbIe
¢dusryeckre 3aKOHbI ¥ 3aKOHOMEpPHOCTH;

MPUBOJIUTL TpUMepbl (HaXOAuTh MWHGOPMAIMI0O O TpUMepax) IPaKTAYeCKOro
WCII0JIb30BaHUs (U3UUECKUX 3HAHUM B IIOBCEJJHEBHOM >KU3HU MJisd obecriedeHuUs
6e3omacHOCTM IIpU oOOpalieHMyd C MpubopaMyM U TeXHUYEeCKMMH YCTPOMCTBaMH,
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COXpaHEeHHUs 37I0POBbsi W COOJIIOZIGHUSI HOPM 3KOJIOTMYECKOro TIIOBeJleHUsl B
OKpY>Kalolllel cpefie;

OCYIIEeCTBJIAITb OTOOpP HMCTOYHUKOB HHpopMmaiuu B HHTepHeTe B COOTBETCTBUU C
3aJdHHBIM ITOMCKOBBIM 3alIPpOCOM, Hd OCHOBE MMEIOIINXCHI 3HAaHUM U HYTéM CpaBHEHHA
Pa3IMYHBIX UCTOYHUKOB BBIENISTh MH(POPMAIMIO, KOTOpas SIBJIsIeTCS IPOTUBOPEYUBOMN
WJIU MOXeT OBbITb HeJIOCTOBEPHOWU;

WCITI0JIb30BaTh IIPU BBIMIOJIHEHUHM YUeOHbIX 3a/laHHUi Hay4YHO-IIOMYJISIPHYIO JIUTepaTypy
$U3MYIECKOTO COfAep>KaHHus, CIIPaBOYHble MaTephalibl, pecypcbl cet HHTepHer,
BJIaZleTh NPUEMaMU KOHCIIeKTUPOBAHUSI TeKCTa, IpeoOpa3oBaHus WMHGOPMAIUM U3
OJTHOM 3HAaKOBOM CHUCTEMBI B PYTYIO;

CO3/71aBaTh COOCTBEHHbIE KpPaTKWe MUCbMEeHHble M yCTHble COOOIeHUs Ha OCHOBe 2—3
HWCTOYHUKOB MH}OPMAIM GU3NIECKOTO COojiepKaHusl, B TOM YUCiie MyOJIuYHO JieaTh
KpaTKre COOOIIeHUsI O pe3yJIbTaTax [MPOeKTOB WIK y4eOHbIX UCCIIeIOBAaHUH, ITPU 3TOM
rPaMOTHO WCIIOJIb30BaTh W3yYeHHbIM T[IOHATHWHBIA ammapaT Kypca (U3UKH,
COIIPOBOX/IATh BBICTYILIEHUE IIPe3eHTalluew;

IIPU BBINIOJIHEHUU Y4eOHBIX ITPOEKTOB M MCCJIeIOBAHUM pacrpee/siTh 00sI3aHHOCTH B
rpyiiiie B COOTBETCTBHUH C IIOCTaBJIEHHbIMH 3d/lda9dMU, CJIEJUTb 34 BBIIIOJIHEHHWEM IlJIaHd
NeNCTBUM, aJileKBaTHO OIleHMBaThb COOCTBEHHBIM BKJIAJ B [1eSTEJbHOCTb TPYIIIIHI,
BBICTPaUBaTh KOMMYHHKAaTUBHOE B3aUMO/JIeHCTBUe, YIUTHIBASI MHEHHE OKPY KAIOIIKX.

K konity obydyenus B 8 kiacce mpefMeTHble pe3ysIbTaThl Ha 06Aa30BOM YpPOBHE OJIXKHBI
OTpaXkaTb CHOPMUPOBAHHOCTh Y 0OYYAIOIUXCST YMEHU:

WCII0/Ib30BaTh IMOHATHS: Macca U pa3Mepbl MOJIeKYJl, TeIVIOBOe IBHMXKeHHe aTOMOB M
MOJIeKyJI, arperaTHble COCTOSIHHsS BeIllecTBa, KpUCTAJUIM4eckue W amopdHble Teja,
HaCBIIeHHbIA U HeHaChIIeHHbIHN I1ap, BJIa)KHOCTh BO3/lyXa, TeMIlepaTypa, BHyTpeHHSIs
SHeprusi, TeljIoBOM JBUTaTeslb, 3JieMeHTApHbIN 3JIeKTPUYeCKUi 3apsijl, 3JIeKTpruiecKoe
1oJjie, TPOBOJHUKU W [IU3JIEKTPUKH, IMOCTOSIHHBIA 3JIEKTPUYECKUH TOK, MarHUTHOe
1oJie;

pa3nuyaTh siBJeHUsl (TeIvioBOe paclIMpeHHe U CXaTue, TeIUlolepejiaya, TeIJIOBOe
paBHOBecHWe, CMayMBaHWe, KalWUIIpHble SBJEHUs, HCIapeHue, KOHJ/eHcaIusl,
IJIaBJIeHNe, KpUCTaJTU3aIus (oTBepneBaHue), KUIIeHKe, Terionepeava
(TerIoNpoBOAHOCTb, KOHBEKIIMS, W3TydeHue), JJIeKTPU3allvsl TeJl, B3aUMOJIeHCTBHe
3apsIOB, JIeUCTBUSI 3JIEKTPUYECKOIO0 TOKA, KOPOTKOe 3aMblkaHUe, B3aWMOJIeHCTBUe
MarHWTOB, JEHUCTBHe MAarHUTHOIO TOJISi HA MPOBOJHUK C TOKOM, 3JIeKTPOMarHUTHAas
WHOYKIMS) [0 ONMCAHUIO HX XapaKTepHbIX CBOMCTB K HAa OCHOBe OIIBITOB,
JIeMOHCTPUPYIOIINX JaHHOe U3NIecKoe sBIIeHUE;

pacro3HaBaTh NPOsiBJIeHNe M3y4eHHbIX GU3NYeCKUX SIBJIEHHM B OKpY»KalollleM MHpe, B
TOM uucie ¢u3ndeckre sBJIeHHWsS B MPUpOJie: MOBEPXHOCTHOE HATsHKEeHHe U
KaWUISpHble $IBJIEHHUS B TIPUPOJie, KPUCTA/UIbl B Mpupojie, u3nydeHue CouHIIa,
3aMep3aHue BOJIOEMOB, MOpPCKHe Opu3bl, 0Opa3oBaHHWe POCHI, TyMaHa, WHes, CHera,
JJIeKTpuYeckue sBJieHUSI B aTMocdepe, 3JIEKTPUYECTBO JKMBBIX OPTraHH3MOB,
MarHuTHoe Tojie 3eMid, Aperd MOJIOCOB, POJib MAarHUTHOTO TOJS JJisS JKU3HU Ha
3emiie, TOJISIPHOE CHUSIHWE, TPH 3TOM IepeBOJUTh MPAaKTUYeCKylo 3ajlauy B y4eOHYIO,
BBIJIEJISITH CYIIeCTBEHHbIe CBOMCTBA (ITPU3HAKM) PU3NUECKUX SIBJIEHUM;

ONMCBIBAaTh U3yYeHHbIe CBOMCTBA Tell U PpU3NUYecKUe SIBJIeHHUs, UCII0JIb3Ysl pUandeckue
BeJIMYMHBI (TeMIlepaTypa, BHYTPEeHHSISI JHEpPTrHs, KOJWYeCTBO TeIUIOThI, yjielbHasl

19



TEIUIOEMKOCTh ~ BellleCTBa, yjeJbHasl TeIUloTa IUIaBJIeHUs, YIelbHas TervioTa
napoobpa3oBaHusl, yleslbHasi TeluloTa CrOPAaHUs TOIUIMBA, KOIDPUIMEHT IM0JIe3HOIr0
JIeMCTBUSI TEIJIOBOM MalllMHbI, OTHOCUTEJIbHAS BJIAXKHOCTb BO3IyXa, 3JIEKTPUYECKUH
3apsii, CWjla TOKAa, OJJIeKTpUYeckoe HaAIpsbKeHHe, COIMPOTHBIIEHHe IPOBOJIHUKA,
yZieJIbHOe COIPOTHBIIEHHe BelllecTBa, paboTa U MOIIHOCTD 3JIEKTPUYeCKOT0 TOKA), TIPU
ONMCAHUU TPAaBUJIBHO TPAKTOBAaTh (PU3NYECKUM CMBICJI WCIOJIb3yeMbIX BeJIUYMH,
0003HaueHUs] U eIMHUIIBI PU3NIECKUX BEIMYUH, HaXOOUTh (POPMYJIbI, CBSI3bIBAIOIIIME
IaHHYI0 (U3NYEeCKYI0 BeJIUYMHY C JPYTMMHU BeJIMYMHAMM, CTPOUTh TpadrKu
V3y4YeHHbIX 3aBUCUMOCTEeN PpU3NIeCKUX BeJTUUUH;

XapaKTepu30BaThb CBOMCTBA Tes, (u3ndeckue SBJIEHUS U IPOIeCChl, UCIIONb3Ys
OCHOBHbBIE TIOJIOKEHUSI MOJIeKYJISPHO-KUHEeTUYeCKOM TeOpUud CTPOeHUsl BelllecTBa,
MPUHITMIT CYTepro3uluu Tojied (Ha KaueCTBeHHOM YPOBHE), 3aKOH COXpaHEeHHs
3apsifa, 3akoH Oma i y4acTka ernd, 3akoH Jlxoysnsi—JleHna, 3akoH coOxpaHeHus
SHepruu, IMpU 3TOM J1aBaThb CJIOBeCHYI0 (GOPMYJIMPOBKY 3aKOHa U 3alMCHIBATh €ro
MaTeMaTH4eCcKoe BbIpaXkeHHe;

00BSACHATL (U3MUECKUe TPOIecChl M CBOMCTBA Tejl, B TOM YHCIe W B KOHTEKCTe
CUTyaIuin MIPaKTUKOOPHUEHTHPOBAHHOTO XapakTepa: BBISIBJISITD
MIPUYUHHOCIIE[ICTBEHHbIE CBSI3U, CTPOUTb OOBbsCHeHWe W3 1-2 JIOTMYecKHx IIaroB C
omopou Ha 1—2 M3ydeHHbIX CBOMCTBA PU3NUECKUX SIBIIEHUH, GU3NUYECKUX 3aKOHOB WU
3aKOHOMEpPHOCTel;

peliath pacuéTHble 3afaud B 2—-3 [eWCTBUS, WCIIONb3Yysl 3aKOHbI U GOpPMYIIbI,
CBs3bIBaOIIMe (U3MUeCKUe BeJIMYMHBI: HA OCHOBE aHa/M3a YCJIOBUS 3afayudd
3alMUChIBaTh KPAaTKOe YCJIOBUe, BISBIISATH HEJOCTATOK JIJAHHBIX ISl pelleHus 3ajadH,
BBIOMPATh 3aKOHBI U GOPMYJIbl, HEOOXOIUMBIe /Jisl e€ pellleHUs], IPOBOJUTh PaCYEThl U
CPaBHUBATH MOJIy4eHHOe 3HaueHHe GHU3UUeCKO BeJIMYMHBI C U3BeCTHBIMU JJaHHBIMU;
pacrio3HaBaTh IPOOJIeMbI, KOTOpPble MOXHO PEeIUTh IMpA TOMOIIHA (UIUIECKUX
METOJIOB,  WCIIO/Ib3ysl ~ OMHCaHWe  WCCIIeIOBAaHHS,  BBIIENSTh  IpoBepsieMoe
MpeJIIoJIO’KeHre, OIeHHWBATh MPABWIBHOCTh TOPsiIKAa MPOBeIeHUs UCCIeOBaHus,
JlefiaTh BBIBOJIBI;

IIPOBOJIUTD OIIBITHI 110 HAOIIOJEHUI0 GU3NYECKUX SIBJIeHUH WM GU3NYeCKHUX CBOMCTB
Teln (KanWwUISpHbIe sIBJIeHUs, 3aBUCHMOCTb JIaBJIeHMs BO3/lyxXa OT ero o0béMma,
TeMIlepaTypbl, CKOPOCTH IIPOIlecca OCThIBAHUS U HarpeBaHUsI IIPY U3ITy4YeHUH OT IIBeTa
u3myvaroiie  (Torsyomaroiiei) TMOBepXHOCTH, CKOPOCTb WCIApeHusi BOJbI  OT
TEeMIepaTypbl J>KAIOKOCTU U IUIOMIQJU e€ T[OBepXHOCTH, OJIeKTpU3alus Tel U
B3aUMOJIEUCTBUE 3JIEKTPUYECKUX 3apsifioB, B3aUMOJIEMCTBHE IMOCTOSTHHBIX MarHUTOB,
BU3yaJIM3allisl MarHUTHBIX T0JIel TIOCTOSIHHBIX MarHUTOB, JEMCTBHS MarHUTHOTO TIOJISI
Ha TIPOBOJIHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIeKTPOJBUTATeJIs
MIOCTOSTHHOTO TOKa): (OPMYyJIMpOBaTh IIpoBepsieMble MPeJIOoJIOKeH s, COOUpaTh
YCTAHOBKY M3 TMpeUIOKeHHOTO 000pyJlOBaHHWs, OMNMCBHIBATh XOJ OIbITa U
dbopMyMpoBaTh BHIBO/BI;

BBITIOJIHSTh TPsSIMble M3MepeHUs] TeMIlepaTypbl, OTHOCUTEJIbHOM BJIQXKHOCTH BO31yXa,
CWIbl TOKA, HANpPsDKeHUs C UCIO/Ib30BaHWEM aHAJIOrOBBIX INPUOOPOB M JATYMKOB
bU3UUeCKUX BEJIMYMH, CpPaBHUBATh pe3ysbTaTbl M3MEpeHHd C Y4YETOM 3afaHHOMU
abCOJIIOTHOM MOTPEITHOCTH;
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MIPOBOAUTDL HCCJIeJIOBAHME 3aBHCUMOCTH OJIHOW (PU3UYECKOW BEJIMYMHBI OT APYTOH C
VICII0JIb30BaHHWEM IPSIMBIX M3MepeHHH (3aBUCUMOCTb COIPOTHBJIEHUS IIPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAH IIONepevyHOro CeYeHUs U YJelbHOI'O COIPOTHUBIIEHHUs BellleCcTBa
IMTPOBOJHHKKA, CHAJIbI TOKAd, UAYIIEeTro Yepe3 IIPOBOJHUK, OT HAIIPpA’KeHHA Ha IIPOBOAHHKE,
WCCIIefJOBaHMe II0CJIe/IOBAaTeJIbHOTO U IapalIeIbHOTO COeIMHeHWM IIPOBOJIHUKOB):
IJIAHUPOBATh HCCIIefJOBaHUe, COOMPAaTh YCTAHOBKY M BBINOJHSATbH U3MEpPeHUs], Cleays
Npe/lJIoXKeHHOMY IJIaHy, (PUKCHPOBATh Pe3yJbTaThl MOJIyYeHHOW 3aBUCUMOCTH B BUJIE
TabmIl ¥ rpadUKOB, JleflaTh BBIBOJIBI IO pe3yJibTaTaM HMCCIIeIOBAHMUS;

MIPOBOJIUTh KOCBEHHble u3MepeHUus1 GU3NYEeCKHUX BeIUYUH (yAesibHasi TeIIOEMKOCTb
BelllecTBa, COIPOTHBIIEHNWe NIPOBOJHUKA, PAb0Ta U MOIIHOCTh 3JIEKTPUYEeCKOr0 TOKA):
IUIAHUPOBAaTh U3MepeHMs, CoOWpaTh OKCIIePUMEHTaJIbHYI0 YCTAHOBKY, CJefys
NIpe/IJI0XKeHHOW UHCTPYKIIWU, ¥ BBIYUCIISITh 3HaUeHHe BeJIMYUHBI;

cobiofaTh TIpaBWa TeXHUKW 0e30MacHOCTHM Tpud paboTe c  Jy1labopaTOpPHBIM
obopyzioBaHKEM;

XapaKTepu30BaTh [PUHIMUIBI JEHUCTBUSI M3y4YeHHBbIX IPUOOPOB U TeXHUYECKUX
YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUS (B TOM 4YMCJIe: CUCTeMa OTOIUIeHUS JIOMOB,
TUrpoMeTp, IapoBas TypOWHA, amIilepMeTp, BOJIbTMETpP, CYETYMK 3JIeKTPUYeCKOn
SHEepruM, 3JIeKTPOOCBETUTeNIbHble NIpPUOOphI, HarpeBaTellbHble 3JIeKTPOIPHUOOPHI
(mpyMepsl), 3JIeKTpUYECKHe IpefIOXPAHUTENN, 3JIeKTPOMAarHuT, 3JIeKTPOJIBUraTesib
MIOCTOSIHHOTO TOKA), HCIIO/Ib3ysl 3HAHUSI O CBOWCTBAaX (PU3NYECKUX SIBIIGHUM U
HeoOxouMble pr3NUeCKre 3aKOHOMEePHOCTH;

pacro3HaBaTh IIPOCTble TeXHWYeCKHe YCTPOMCTBAa M HU3MepUTesibHble IPUOOpHI IO
CXeMaM U CXeMaTH4YHbIM PUCYHKaM (>KWIKOCTHBIA TePMOMeETp, TepMoC, IICUXPOMETP,
TUTPOMETP, ABUraTellb BHYTPEHHEro CropaHus, 3JIeKTPOCKOII, PeocTar), COCTaBIISATh
CXeMbl 3JIeKTPUYeCKUX Ilellel C MOCJefoBaTeslbHbIM U IapajllelIbHbIM COeJJMHeHHeM
3JIeMEeHTOB, pa3jinyas yCJIOBHble 0603HaYeHUsI 3J1eMeHTOB JIeKTPUYeCKHUX Lielek;
IIPUBOJIUTh TIpUMepbl (HaXOAUTb MHQPOPMAIMI0O O IpUMepax) IPaKTAYecKOro
WCII0JIb30BaHUs (U3UUECKUX 3HAHUM B II0BCeJJHEBHOM JKW3HU MJis1 obecriedeHUs
He3oracHocTH TpyM oOpalleHWd C NpUbOpaMu M TeXHUYeCKUMU YCTPOMCTBaMH,
COXpaHeHHs 3710POBbsi UM COOJIIOJIEHHST HOPM SKOJIOTMYeCKOro IIOBefleHUs B
OKpY>Karolllei cpefie;

OCYIIIEeCTBJIATh TOUCK HWHGOpMaIMu GU3NIeckoro copepkanus B HHTepHeTe, Ha
OCHOBe HMEIOIIMXCS 3HAaHWUM WU NYTEM CpaBHEHHUS [ONOJIHUTENbHBIX WCTOYHUKOB
BbIIEJISITH MHGOPMAIIMIO, KOTOpasi SIBJIeTCS NPOTUBOPEYMBOM WIA MOXET ObITb
HeJOCTOBEepHOM;

WCII0JIb30BaTh IIPU BBINIOJIHEHUM Y4eOHBIX 3a/laHMi Hay4YHO-IIOMYJISIPHYIO JIUTepaTypy
(PU3NYECKOTO COZepKaHWs, CIIpaBOYHble MaTepualibl, pecypcel cet HMHTepHer,
BJIaZleTh IPUEMAaMU KOHCIIeKTUPOBAHUSI TeKCTa, Ipeobpa3oBaHus MHPOPMAIUM U3
OJIHOYM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO371aBaTb COOCTBEHHbIe INHMCbMEHHble U KpaTKue YCTHble COOOIeHus, 000061as
MHG)OPMaIIMI0 U3 HECKOJIbKMX MCTOYHUKOB (U3NUECKOI0 COJlep>KaHUs, B TOM YHCIIe
nyOJIMYHO  NPeJCTaBisATh  pe3yJbTaTbl I[POEKTHOW WM  HCClel0BaTesIbCKOM
JIesITeJIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3y4YeHHBIM NOHATHUHHBIM arapaT
Kypca $U3UKH, COIPOBOXK/IATh BBICTYIIJIEHHE Tpe3eHTalel;
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DU BBINIOJIHEHUM Y4eOHBbIX IPOEKTOB M UCCIIeIoBaHUN (GU3NYECKHX IPOIeCCOB
pacrpefiesiaiTh 00sS3aHHOCTH B TPyIIle B COOTBETCTBHUH C IOCTABJIIEHHBIMM 3a/ladaMH,
CIeIUTh 3a BBHINIOJIHEHWEeM IUIaHa JeUCTBUHM U KOPPEeKTHUpOBaTh €ro, ajeKBaTHO
OIleHMBAaTh  COOCTBEHHBIM BKJIQJl B  JeSTeJIbHOCTb TPYMIbl, BBICTPAUBATH
KOMMYHHUKaTUBHOEe B3aUMOJIeMCTBHe, ITPOSIBIIsisi FTOTOBHOCTh pa3peliaTb KOHQPIIUKTHI.

K konity obyuenus B 9 kiacce mpefaMeTHble pe3ysibTaThl Ha 0Aa30BOM YpPOBHE OJIXKHBI
OTpaXkaTb CHOPMUPOBAHHOCTh Y 0OYYAIOIIUXCSl YMEHUI:

WCIIONIb30BaTh TMOHSITUS: CHCTeMa OTCuYéTa, MaTepuajibHas TOYKa, TPaeKTOpusl,
OTHOCUTEJIbHOCTb MeXaHWYeCKOro IBWXKeHHs, Jedopmalus (yrnpyrasi, IiacThdeckasi),
TpeHue, IeHTPOCTPEMUTEIbHOe YCKOpeHHWe, HeBeCOMOCTb W Ieperpy3kd, IeHTp
TSDKeCTH, abCONIIOTHO TBEpAoe Tejo, IeHTP TSHKeCTW TBEPIOro Tesa, paBHOBeCHe,
MexaHh4yeckhe KojiebaHWsI W BOJIHBI, 3BYK, HWHOPa3ByK U  YJIbTPa3BYK,
QJIeKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBeT, OJIM30PYKOCTb U
JTalTbHO30PKOCTh, CIIeKTPbl MCIYCKaHWs W TOTJIolleHus, ainbda, OeTa- U Tramma-
W3JTy4eHus], U30TOIIbI, siflepHasl SHepreTHKa;

pa3nuyaTh siBJieHUsT (PaBHOMepHOe W HepaBHOMepHOe NPSIMOJIMHeWHOe IBHXXeHHe,
PaBHOYCKOPeHHOe TPSIMOJIMHeHoe ABM)XeHKe, CBOOOIHOe T1aJileHue TeJl, paBHOMepHoe
IBIKEHWe 110 OKPYKHOCTH, B3aUMOJIEMCTBHE TeJl, peaKTUBHOe [IBKEHHe,
KojiebaTesibHOe [ABMKeHUe (3aTyxXarollye U BBIHYXEeHHble KojieOaHUsl), pe30HaHC,
BOJTHOBOe JIBM)KEHWe, OTpakeHWe 3ByKa, NPSIMOJIMHEeMHOe paclpoCTpaHeHue,
OoTpa)keHUe U IIpeJIoMJIeHHe CBeTa, II0JIHOe BHyTpeHHee OTpakeHHe CBeTa, pasiosKeHre
Oeroro cBeTa B CIIEKTP U CJIOXKEHHe CIEeKTPaJbHBIX IIBETOB, JHCIIEPCHUsI CBeTa,
eCTeCTBeHHasl PaIMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYaTOIo CIIeKTpa H3JTy4YeHUs])
M0 OMMCAHUIO MX XapaKTepHBbIX CBOMCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX
JlaHHOe pU3nYecKoe sIBJIeHue;

pacIio3HaBaTh MPOsIBIIeHUe U3yYeHHbIX GHU3NUeCKUX SIBJIEHUM B OKpY’KatoleM mMupe (B
TOM uuciie $pU3NUecKre sIBJIeHHs B TIPUpOJie: MPWIKBLI U OTJIMBLI, JIBIDKEHUe IJIaHeT
CosiHeYHOM CHUCTEMBI, PeaKTUBHOE JBHKeHHe XUBbIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
>)KUBOTHBIMH, 3eMJIeTpsiCeHHe, CeMCMHYecKhe BOJIHBI, IIyHaMH, 3XO, I[BeTa Tell,
ONTUYeCKHWe sBJIeHUsT B  TpUpoje, OHOJIOTMYeCcKoe  JIEMCTBHE  BUIMMOTO,
yIbTPadHOIeTOBOIO M PEHTTeHOBCKOTO U3JIy4eHUN, eCTeCTBeHHBIM paJliOaKTHUBHBIM
$oH, KOCMHYecKHe JIy4YH, PaJUOaKTUBHOe WU3TydeHHe MPUPOJIHbIX MHUHepasoB,
JIeICTBUe PAJIMOAKTUBHBIX M3JTy4eHU Ha OpraHM3M 4ejioBeKa), IPYU 3TOM I1epeBOAUTh
MIPaKTAYECKYIO0 3a/ladyy B y4eOHYIO, BBIJIEJISTh CYIeCTBEHHble CBOWMCTBA (ITPU3HAKH)
dU3NUeCKUx sBIeHUN;

OTIMCBIBATh U3yYeHHbIe CBOMCTBA Tell U pU3NIEeCKUe SIBJIeHHs, UCIIOJIb3ys pUusndeckue
BeJIMUMHBI (Cpe[lHsiss ¥ MTHOBEHHAs CKOPOCTb Tejia IPU HepaBHOMEpPHOM ABM)KEeHHUHU,
yCKOpeHue, IepeMellleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPeHWs, CHja YIpPYTOCTH,
CuJla TSDKeCTH, YCKOpeHHe CBODOOIHOTO TMajJieHUs], BeC Tejla, UMITYJIbC Tejla, UMITYJIbC
CHUJIbI, MexaHHWYecKass paboTa U MOIIHOCTh, TIOTeHIMa/IbHAs 3HEeprus Tejia, MOIHITOrO
HaJl IOBEepXHOCTBIO 3eMJIM, TIOTEHIMaJIbHAsL SHEepPIysl CKAaTOM MPYXXUHbI, KUHeTU4YecKast
JHeprusi, TOJHas MeXaHW4yecKash OSHeprusi, Mepuoji W YacToTa KoJjieObaHuM, JIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBeTa, IOKa3aTejib MpeoMJIeHHs
cpenibl), TIPH OIMKCAHUU TIPABUJIBHO TPAKTOBATh (GU3MYECKUH CMBICT HCIOIb3yeMbIX
BeJIMUMH, O0O3HAUeHUs] U eAUHUIBI PU3NIECKUX BeIUYMH, HAXOIUTh (GOPMYIIHL,
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CBS3BIBAIOIIME JAHHYI0 GU3UYECKYI0 BEJIMYMHY C JIPYTUMHU BeJIMYMHAMH, CTPOUTH
rpadpuKy “3yueHHbIX 3aBUCUMOCTEeN GU3NUEeCKUX BEJIMYWH;

XapaKTepu30BaTh CBOMCTBA TeJl, puanyeckue sIBJIeHUSl U MPOIEeCChl, UCIIOIb3ysl 3aKOH
COXpaHEeHHUs 3HEepryH, 3aKOH BCEMHUPHOTO TSATOTEHMS, MPUHIMII CYTepIO3UlIUU CHUI,
IIPUHIIMIT OTHOCUTeNIbHOCTH ["anuries:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHeHUsI UMITYJIbCa,
3aKOHbI OTpa)KeHHsI W TIPeJIOMJIeHHsI CBeTa, 3aKOHbI COXPaHeHWsl 3apsiioBOr0 U
MacCOBOI'O 4YMCeJl TpU SJepHbIX peaklusiX, IPU O3TOM JaBaTh CJIOBECHYIO
$OpMYJTMPOBKY 3aKOHA U 3alIMCHIBATh €r0 MaTeMaThuyeCcKoe BbIpakeHHe;

00BsICHATh (pU3HMUYecKre NPOIecChl U CBOMCTBA Tejl, B TOM 4YHMCJIe U B KOHTEKCTe
CUTyallMd  TPAaKTUKOODHMEHTHPOBAHHOTO  XapaKTepa:  BBIABIATD  IPUYHUHHO-
CJleJICTBEHHbIEe CBSI3U, CTPOUTh OOBsICHEHMe W3 2—3 JIOTMYeCKUX IIIaroB C OMOPOM Ha
2-3 Wu3yYeHHBbIX CBOWCTBA U3WYECKUX SIBJIEHUM, JU3WYECKUX 3aKOHOB —WITH
3aKOHOMEpHOCTeWN;

peliaTh pacyéTHbIe 33/jauu (OTHUpAIOIHecs Ha CUCTeMY U3 2—3 ypaBHEHHUH), UCIIONIb3Ys
3aKOHBI U (OpMyJibl, CBsI3bIBalOIMe ¢GU3NUYecKrMe BeJMYMHBI: Ha OCHOBE aHaJIM3a
YCJIOBUSI 3a/laud  3allMChIBaTh KpaTKOe YCJIOBHE, BBISBISATH HEAOCTAIOIINe WU
M30bITOYHBIE JAHHbIE, BBIOMPATh 3aKOHBI U GOpPMYJIbI, HEOOXOIKUMBbIe JJIsl pelleHws,
MPOBOIUTL PACuéThl W  OIEHWBATh PeaTMCTUYHOCTb IMOJyYeHHOTO 3HAYeHUs
bU3UYeCKON BEIMYUHBL;

pacrio3HaBaTh MPOOJIeMbI, KOTOpble MOXHO peIlUTb TpPU TOMOIIHA (PUINIECKUX
MeTOIOB,  MCIIOJIb3ysl ~ ONHCaHWe  HWCCIIe[JoBaHUs,  BBIJEISTb  [POBepsieMoe
MIpe/INoJIo’KeHWe, OIleHWBaTh IPABUJIBHOCTh TIOpsJIKa IIPOBEJIeHUs] HCCIIeJIOBAHUS,
IleJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATh pe3yyibTaThl HAOIIOAeHUI 1 OTIbITOB;

IIPOBO/IUTH ONBITHI IO HAOIMIO/IeHNIO PU3NUECKUX SIBJIEHUN WU PU3NIeCKUX CBOMCTB
Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMSs! SHEepPTyH, 3aBUCHUMOCTD
nepuojia kojlebaHMM MPY>KUHHOT'O MasiTHUKA OT MAcCChl TPy3a U >KECTKOCTU MPY>KUHBI U
HE3aBHMCHUMOCTb OT aMIUTATY/Ibl MaJIbIX KOJebaHUM, IPSIMOJIMHEeMHOe paclipoCTpaHeHue
CBeTa, pasjiokeHHWe O0eyloro CBeTa B CIIEKTpP, M3y4eHHWe CBOMCTB H300pakeHUs B
IUIOCKOM 3epKajie YW CBOMCTB H300pakeHMsI TIpefiMeTa B COOMparoleil JirMH3e,
HaOJIOJleHNe CIUIONIHBIX W JIMHeWYaThIX CIIeKTPOB W3JTy4YeHUsI): CaMOCTOSITeIbHO
cobUpaTh yCTaHOBKY M3 U30BITOYHOIO HAOOpa 060pPyI0BaHMS, ONUCHIBATD XO/1 OIBbITA U
ero pe3yJbTaThl, pOPMYJIUPOBATH BHIBOJIbI;

MIPOBOJIUTHL TIPU HEOOXOAUMOCTH CepHUI0 TPSIMBIX W3MEepeHUM, ompejiesisisi CpejiHee
3HaueHWe u3MepsieMOM BeJW4YMHBbI (HOKYCHOe PpacCTOssHMe CoOHparolel JIMH3HI),
000CHOBBIBATH BBIOOP CII0CcOOa M3MepeHust (M3MepUTesIbHOTO TTpUOopa);

IIPOBO/IUTH HCCJIe[IOBaHUe 3aBUCUMOCTel (U3WYeCKHUX BEJIMYMH C HKCIO0JIb30BaHHEM
OpSIMBIX H3MepeHuM (3aBUCUMOCTh IIyTH OT BpeMeHH IIpU pPaBHOYCKOPEHHOM
IBIDKEHUU ©Oe3 HavyaJlbHOM CKOpPOCTH, TIepuofa KoyiebaHUW MaTeMaThU4eCKoro
MasiTHUKa OT JIJTMHBI HUTH, 3aBUCUMOCTU yTJjla OTPaKeHWsl CBeTa OT yIJia MajieHusl U
yTIjla MpejioMJIeHUsl OT yIJla MaJieHHs): IJIaHUPOBaTh MCCiIe[JoBaHUe, CAaMOCTOSITeJIbHO
cobupaTh YCTAHOBKY, GUKCUpPOBATh pe3yJbTaThl IMOJTYYEeHHOW  3aBUCHUMOCTH
bU3NYeCKUX BEJIMYMH B BHUIe TaOJUI] U TpadUKOB, JieJlaTh BBIBOJBI 10 pe3yibTaTaM
VICCIIeJIOBaHUS;

MIPOBOJIUTh KOCBEHHble H3MepeHUs (GU3NYeCKUX BeJIMYMH (CpedHsii CKOPOCTb U
YCKOpeHHe TeJla MPU PaBHOYCKOPEHHOM JIBMXKeHWH, YCKOpeHHe CBOOOIHOTO TajieHus,
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KECTKOCTb TPYXUHBI, KOIDOUIIMEHT TPeHUsI CKOJIbXEeHUs, MexXxaHudeckas pabora u
MOIITHOCTh, 4YacTOTa W Tepuoj] KojebaHWM MaTeMaTH4eCKOro U IPY>XUHHOTO
MasTHUKOB, ONTHYEeCKass CWla COOHWpaAroleid JIMH3bI, PaJMOAKTUBHBIA  (OH):
IUIAHUPOBATh U3MepeHHs, COOMPaTh 3KCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIMOJIHSATH
M3MepeHwUs, ciieflysl TpeyIoKeHHONM WHCTPYKIMH, BBLIYUCISTh 3HAUeHHe BeJIMYHHBI U
aHAM3UPOBaTh IIOJIyYeHHble Ppe3ysJbTaThl C Y4YETOM 3a/laHHOW IOrPeIIHOCTH
U3MEepeHUl;

cobnrofaTh IpaBWa TeXHUKM 0e30IacHOCTM 1pu pabore c Jy1abopaTOpPHBIM
obopyioBaHHEM;

pa3MvyaTh OCHOBHBIe TPU3HAKK H3YYeHHBIX (U3WYECKUX Mojieleld: MaTepyaibHas
TOYKa, abOCOIOTHO TBEPJOe Teso, TOYeUHbIM HWCTOYHUK CBeTa, JIy4Y, TOHKas JIMH3a,
IJIaHeTapHasi MOZieJib aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOT'O SIPa;

XapaKTepu30BaThb TMPUHIMIBI JIWCTBUS HM3YyYeHHbIX MPUOOPOB U TeXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHCIe: CIUIOMETpP, JaTYUKU TTOI0XKeHUs,
PacCTOSIHUSL M YCKOPEeHHMs], PaKeTa, 3X0JIOT, OYKH, IIePUCKOII, poToanmnapaT, ONTHIeCKHe
CBETOBOJIbI, CIIEKTPOCKOII, J[03UMeTp, Kamepa BuibcoHA), HWCHONB3ys 3HAHUS O
CBOMCTBaxX GU3UYECKUX SIBIIEHUN U He0OX0AnMble pusrndeckre 3aKOHOMepHOCTH;
WCII0JIb30BaTh CXeMbl U CXeMaTUYHble PUCYHKU M3Y4YeHHbIX TeXHUYeCKUX yCTPOMCTB,
M3MEepUTeNIbHbIX NPUOOPOB U TEeXHOJOTHYeCKUX IPOIeCCOB IPU pelleHnd y4deOGHO-
MPAKTUYeCKUX 3aJla4, ONTHYECKHe CXeMbl ISl MOCTPOeHus M300pakeHui B IJIOCKOM
3epKajie ¥ cobvparoleil JIUH3e;

MPUBOJUTh TpPUMEpPbl (HAXOMuUTh WHGOpPMAIMI0 O MpUMepax) MPAKTUYECKOTO
WCIIO/Ib30BAaHUST (PU3MUECKUX 3HAHUM B TIOBCEHEBHOM KHM3HM Ui ObecredeHus
0e30macHOCTM TP OOpallleHWd C TpuUOOpaMHd M TeXHUYeCKHMHU YCTPOMCTBAMH,
COXpaHeHHUs 37I0POBbsi M COOJIIOJIEHHsS HOPM 3KOJIOTHYeCKOro TIIOBefleHUs B
OKpY>Kalollle cpefie;

OCYIIeCTBJIATh TOWCK uHbopMaluu ¢usudeckoro cojiepkanus B HHrepHere,
CaMOCTOSITeJIbHO (GOPMYJIMPYsl TOMCKOBBIM 3allpOC, HAXOOUTh IYTH OIpeJieleHus
JIOCTOBEPHOCTHA TOJTy4eHHOM WH(OpPMAllMM Ha OCHOBE MWMEIOUIMXCS 3HAaHUW U
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIh30BaTh TPY BBINTOJIHEHUU yYeOHBIX 33/IaHHUN HAy4HO-IIOIYJISIPHYIO JINTEPATYPY
dr3UUeCKOro CoJlep)KaHus, CIpaBOYHble MaTepuaibl, pecypcbl cetu HWHTepHer,
BJIaJleTh MPUEMaMU KOHCIEKTHPOBAHUS TeKCTa, Mpeobpa3oBaHus MHOOpPMAIUK U3
OJTHOY 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBeHHbIE TTMChbMEHHbIE W YCTHbIe COOOINeHHs Ha OCHOBe MHGOPMAIIUU
M3 HECKOJIbKUX HMCTOYHUKOB (HU3NYECKOTO COAepXKaHus, IyOJIUYHO TIpe/ICTaB/ISTh
pe3yJibTaThl POeKTHOW WIK HUCCJIe/IoBaTebCKOW J1eITelIbHOCTH, IIPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YyYeHHbIM TMOHATHUWHBIA arapar Mu3y4yaemoro pasfena (Gpusmkd u
COTIPOBOXAATh BBHICTYIUIEHWE TIpe3eHTalldeld C y4éTOM OCOOEHHOCTeM ayauTOpUr
CBEPCTHHKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

7 KITACC
KosnnuectBo yacoB
No HavMeHoBaHMe pa3nesnoB u Kormpoisssie | Tpakruaeckue OnexkTpoHHbIe (IUPPOBHIE)
/Tl | TeM MpPOTrpaMMbl Bcero paGoTHI paGoTHI obpa3oBaresibHble PeCypChl
Paznen 1. dusuka u eé posb B MO3HAHUM OKPYXKAIOIIero Mupa
1.1 ®du3uKa - HayKa O IPUPOIe 2 Bubmorexa LIOK
https://m.edsoo.ru/7f416194
1.2 Puznyeckre BeJTMYUHbI 2 1 Bubnuoreka LIOK
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN METO/ ) 1 bubmmorexka IIOK
MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pazpen 2. [lepBoHauanbHbIe CBeieHUs] O CTPOEHHUH BelecTBa
2.1 Crpoenue BelecTBa 1 Bubmorexa TIOK
https://m.edsoo.ru/7f416194
29 JIBIOKeHre U B3aUMOIeUCTBUe ) 1 bubmuorexka IIOK
YaCTHII BelllecTsa https://m.edsoo.ru/7f416194
273 ArperatHble COCTOSIHUS ) bubnumoteka [JOK
BellecTBa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pazgen 3. JIBmokeHue U B3aMOJIeVCTBHE TeJl
3.1 MexaHudyeckoe OBIKeHUe 3 Bubmaorexa HOK
https://m.edsoo.ru/7f416194
3.2 Huepius, Macca, TNIOTHOCTh 4 1 bubmuorexka LIOK
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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

3.3 Cwa. Bunel cun 14

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

Hroro no pazpeny 21

Pazpen 4. [laBneHve TBEPABIX TeJ, )KUAKOCTEH U Ta30B

Hasnenue. [lepenaya
4.1 JTaBJIeHUS] TBEPABIMHU TeJlaMu, 3
YKUJIKOCTSIMU Y Ta3aMU

bubmuoreka IJOK
https://m.edsoo.ru/71416194

4.2 JTaBJieHue UIKOCTH 5 bubmuoreka [IOK
. S https://m.edsoo.ru/7f416194
bubnuoreka [1OK
* frmocheprioe faperme ° https://m.edsoo.ru/7f416194
JleyicTBHe XXUIKOCTH U Ta3a Ha bubmuoteka IJOK

4.4 . 7
HOTPYXEHHOEe B HUX TeJI0

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

Hroro no pasneny 21

Paznen 5. PaboTa 1 MomHOCTb. JHeprus

5 1 PaG 3 bubmmoreka IIOK

' aboTa M MOIHOCTD https:/m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MEI 5 Bubmmorexa TOK

) p https://m.edsoo.ru/71416194
5.3 Mexauuveckad dHeprus 4 Bubmmorexa OK

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

Hroro no pasnerny 12

PesepBHoe Bpemst 3
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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

OBHIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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8 KJIACC

Ne | HawmmeHoBaHMe pa3ziesioB

KomnuyectBo yacos

OnexkTpoHHbIE (IU(POBHIE)

) Beero KonTponbuble | IlpakTnueckue 6
/Tl | ¥ TeM ITPOrpaMMbI paboTI paboTI obpasoBaTeJibHble PeCypChI
Paznen 1. TemnsnoBrle aBieHUs
11 Crpoenue u CBOMCTBa 7 bubnuoreka [JOK
' BelllecTsa https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 T 21 1
CIIOBBIC TIPOTECCRT > https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Paznen 2. Dnektpuyeckre U MarHUTHBIE SIBJIEHUS
. ?gem};nqecexns 3aap;[)1131. : 1 BuGmiorexa LIOK
' K HHvbI TevIa X https://m.edsoo.ru/7f4181ce
B3aHMMO/CHUCTBHE
29 ITocTossHHBIH 20 9 7 bubmmoreka IIOK
' 3JICKTPUYCCKHMI TOK https://m.edsoo.ru/7f4181ce
bubmuoteka [IOK
23 MarHuTHbIe sBIennus 6 ! L5 https://m.edsoo.ru/7f4181ce
24 OJeKTpoMarHuTHast 4 bubmuoreka [JOK
' WHITYKITAST https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4 145

YACOB IIO [TPOTPAMME
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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

KomnuyectBo yacos

N;') Hawnmerosarme pasnenos Beero Konutponbubie | Ilpaktuueckue SgeKTpOHHHe (madppoBrie)
/Tl | ¥ TeM ITPOrpaMMbI paboTI paboTI obpa3oBaTeJibHbIe PeCypChI
Paznen 1. Mexauudeckue gBJIeHUA
11 MexaHu4yeckoe OBHKeHHe 10 1 bubmmoreka IJOK
' U CIIOCOOBI ero OIMCaHHs https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
1.2 B % 2 1
SAMMONIENCTBHE T 0 3 https://m.edsoo.ru/7f41a4a6
bubmoreka IOK
1.3 3 10 3
AROMHL COXPATEHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Paznen 2. Mexanudeckue koje6aHHs ¥ BOJHBI
bubmmoteka IIOK
2.1 M
eXaHHECKUe KorebarHs 7 3 https://m.edsoo.ru/7f41a4a6
29 MexaHn4yeckye BOTHBI. 3 1 3 bubmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pazpen 3. DnekTpoMarHdTHOE TI0J1e Y 3JIeKTPOMAarHUTHbIE BOJIHbBI
31 JJIeKTpOMarHuTHOe T10Jie U 6 9 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4ab
Hroro o pasnerny 6
Paznen 4. CBeToBEIe SIBiIeHUS
4.1 3aKOHBI paCIIPOCTPaHEHUs 6 2 bubmuoreka [JOK

29



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

cBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ ONITUYEeCKHe 6 3 bubmoreka IIOK
' IprubopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6esoro csera 3 ) bubnuoreka 1JOK
' B CITEKTP https://m.edsoo.ru/7f41a4ab
Hroro no pasneny 15
Paznen 5. KBaHTOBBIe SIBIIeHUS
5 1 fc:ﬂyCKal:;e HB . 4 1 bubmuoreka LIOK
’ oTIotenme caeta https://m.edsoo.ru/7f41a4ab
aTOMOM
59 C 6 1 bubmuoreka IOK
' TPOGHHE ATOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
. qa 1
03 /ICPHbIE peaKitin ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Paznien 6. IloBTopuTenbHO-0000611aI0IMI MOAYIIb
' Aep P https://m.edsoo.ru/7f41a4a6
du3nkm 3a 7-9 kiacc
Hroro no pasneny 9
OBHIEE KOJIMYECTBO 102 27
YACOB IIO ITPOTPAMME
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I[TOYPOYHOE IVNIAHUPOBAHUE
7 KJIIACC

No

/o

Tema ypoka

KomnuyectBo yacoB

Bcero

KonTposnbHbie
paboThI

[TpakTrueckue
paboThI

Jara
U3y4eHus

OJIeKTpPOHHBIE [TUPPOBLIE
obpa3oBaTeJibHbIe pecypcChl

dusmka — HayKa 0 PUPOJIE.
SIBneHUs IPUPOBIL.
dusnueckue gBeHUg

MEXBHI/I‘IE‘CKI/IQ, TeIllJIOBbIe,
JJIEKTPpHU4YeCKHe, Mdl'rHUTHbBIE,
CBETOBbIE, 3BYKOBbIe IBJICHUS

dusnueckye BeTMIUHBI U UX
H3MepeHre

VY poxk-uccnenoBaHue
"H3MepeHue TeMIlepaTypbl
IIPY TIOMOIITH >KUIKOCTHOTO
TepMOMeTpa U JlaTurKa
TeMIiepaTypbl"

Kak ¢usuka u npyrue
eCTeCTBEeHHbIe HayKU M3y4aloT
MIPUPOTY.
EcrecTBeHHOHaYy4YHBIN MeTO]T
no3HaHus. Onvcanue
bU3UYeCKUX SIBIIEHUMN C
MIOMOIIIBIO MOJIesiei

bubmmoteka IJOK
https://m.edsoo.ru/ff09f72a

Ypok-ucciieloBaHue
"[IpoBepka runoTessbr:
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JAJIbHOCTD I10JIETa IIapyuKa,
IYIeHHOT'O FOPU30HTAJIBHO,
TeM DoJiblle, yeM OoJIbIe
BBICOTA ITyCKa"

Crpoenue BerniecTBa. ONBITHI,

bubmmoteka IJOK

JBU>XEeHUs1

! AOKASLIBAIOMHE MCKPETHO® https://m.edsoo.ru/ff09fe0a
CTpPOEeHUe BelllecTBa
g bubmmoteka IJOK
JlpinkenHe HaCTHIL BelllecTsa https://m.edsoo.ru/ff0a013e
Ypok-ucciieioBanue « OnbIThI
9 10 HAOJTIOJIEHHIO TeIJIOBOTO
pacIIvpeHust Ta30B»
10 ArperatHble COCTOSIHUS
BelllecTBa
Bzaumocss3p Mexay
CBOMCTBaMHM BellleCTB B
a3HBIX arperaTHbIX
11 EOCTOHHI/ISII; U UX Brbnuoreia LIOK
https://m.edsoo.ru/ff0a0378
aTOMHOMOJIEKYJIIPHBIM
crpoenreM. OcobeHHOCTH
arperaTHbIX COCTOSTHUUM BOJIbI
MexaHn4yeckoe JIBH>KEeHHe.
12 PaBHOMepHOe 1/1II Bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
HepaBHOMEpHOe JIBIDKeHUe
13 Ckopoctb. Enunuiibt bubmuoteka [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpemMeHH bubmuoteka [JOK

https://m.edsoo.ru/ff0a0ae4
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15

Wnepuys. 3aK0OH MHEPIIUH.
BzaumopeiicTBue Tejl Kak
MIPUYMHA U3MEHEeHUsI CKOPOCTH
IBHKEHUS TeJl

bubmmoteka IJOK
https://m.edsoo.ru/ff0a0c10

16

ITnotHOCTE BeiiecTtBa. Pacuer
Macchl ¥ ob6Bema TeJia I10 ero
IUIOTHOCTH

bubmmoteka IJOK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTopHast pabota
«Onpepenenye IIOTHOCTH
TBEPIOI0 Teja»

18

Pertrenve 3apa4 no teme
"[InoTHOCTE BeliecTBa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0al23c

19

Curia Kak XapaKTepyuCTHKa
B3auMonericTeus tei. Cuia
yIpyroctu. 3akoH ['yka

20

JlabopaTopHast pabota
«H3y4yenue 3aBuCUMOCTH
pacTsbkeHus (1edbopMarivm)
IPY>XUHBI OT IPUIIOXKEHHOM
CHJIBI»

21

SIBnenue Tarorenus. Cuia
TSOKeCTHn

22

CBsI3b MEXTy CUJION TSXKECTH
M Maccod Tejia. Bec Tena.
Pemenwe 3agay mo Teme
"Cwuna Tsoxectu”

bubmmoreka IIOK
https://m.edsoo.ru/ff0al778

23

Cua TsoKecTH Ha APYyrux
IUTaHeTax. Puznyeckue

bubmmorexka IIOK
https://m.edsoo.ru/ff0al502
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XdPAKTEPUCTHUKHU I1JIaHeT

24 H3mepenue cuit. [IluHamometp Bubnmorexa HOK

https://m.edsoo.ru/ff0al8cc

25 Bec tena. HeBecomocTn Bubmorexa [OK

https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHII,
HaIpaBJIeHHBIX 110 OJTHOM bubmuoteka [JOK

26 - .
npsiMoi. PaBHoieficTBYOIIIAs https://m.edsoo.ru/ff0ala70
cuin

27 Peiienue 3ayau o teme
"PaBHojeticTBytOMmIast cui”

TpeHuie cKOJIbXXEHUS U TPeHUe
28 HEKOH. Tpenue B an/IpouIze u bubnuotexa LIOK
https://m.edsoo.ru/ff0alb9c
TeXHUKe
JlabopaTopHast paboTa
«HM3yuenue 3aBUCUMOCTH

29 CHJIbI TPEHUS CKOJIbXEHUS OT bubmuoreka [IOK
CHUJIBI JABJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIHXCS
IIOBEPXHOCTEen»

Perienuie 3aya4 Ha

30 omnpejiesieHre
PaBHOIEUCTBYIOIIEHN CUJIBI
Perienue 3ayiau 1o Temam:

3] «Bec Tenay, «I'padpuyeckoe bubmuoteka [JOK
n3obpakenue cum», « CUIbD, https://m.edsoo.ru/ff0aldeQ
«PaBHOJIENICTBYIOMIAS CHID»

32 KonTposnbHas pabota o
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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

TeMaM: « MexaHnu4eckoe
IBIXeHney, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'paduueckoe n3obpakeHue
cun», « CUITbDy

Hasinenue. CriocoObl

bubmuoteka IJOK

33 R https://m.edsoo.ru/ff0a20a6
JIaBJICHUS
aBJiIeHHe T'a3a. 3aBUCUMOCTD
34 )IﬂaBJIeHI/ISI rasa oT oobéma Bubmmorexa OK
’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
[Tepenava naBienHus
35 TBEPJIBIMU TeJIaMH, bubmmoteka IJOK
JKUJIKOCTSIMM M Ta3aMH. 3aKOH https://m.edsoo.ru/ff0a25b0
[Tackans
aBJIeHHEe B JKUJIKOCTH U Tase,
36 beSBaHHoe z[eI?IJCITBI/IeM CUJIBI Bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSKeCTH
Pemenwne 3agad o Teme
37 «JlaBneHue §>KI/IJIKOCTI/I U Bubmiorexa TIOK
https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackams»
38 Coobiaroruecs: CoCybl Bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 ['mopasnyyeckut pecc Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Masnomertpsi. [ToprtHeBoi
’KUJIKOCTHBIH HACOC
41 Atmocdepa 3emu. [Ipuamnb bubmuoreka I1OK
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CyLLeCTBOBAHUA BO3IYIITHOU
000J104KM 3eMIIH.
3aBHUCHUMOCTH aTMOCHEPHOT0
TaBJIeHUsI OT BBICOTHI HaJl
yPOBHEM MOpSsI

https://m.edsoo.ru/ff0a2b5a

Bec Boznyxa. ATmocdepHoe

bubmuoteka IJOK

42
JlaBJleHve https://m.edsoo.ru/ff0a2b5a
43 H3mepenue atMmochepHOro bubmoteka LIOK
nasienus. OneiT Toppuueruy https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO BuGmiorexa LIOK
aBJIeHUsI OT BBICOTHI Ha
g s https://m.edsoo.ru/ffO0a2fc4
yPOBHEM MOpsI
b - :
45 Aiﬁfot?g fliipoaygleﬂne Ha Bubmorexa [OK
pHOE A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemienue 3ayau o teme
"ATtmocdepHoe aBieHue"
17 | nomppeen e Biorera LIOK
OTPYKEHHOE eo- https://m.edsoo.ru/ff0a3276
ApxvMeJioBa cusa
JlabopaTopHast paboTa
)
48 :blffjlfjgaegneeﬁ CHJTBI bubnuotexa LIOK
_ ]{l ’ https://m.edsoo.ru/ff0a33fc
NeUCTBYIOIIEH Ha TeJlo,
MOTPYKEHHOe B KUJIKOCTb
JIab 6
aboparopHast pabota 1o Butmorexa LIOK
49 TeMme «HccnenoBanue

3dBHCHMMOCTH BecCa TeJjlda B BOoJie

https://m.edsoo.ru/ff0a3514
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https://m.edsoo.ru/ff0a2fc4
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oT 06béMa NorpykeHHOH! B
’KUIKOCTh YaCTH TeJay

50

II;maBanue Ten

bubmmoteka IJOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopHast paboTa
"KoHctpyupoBanue
apeoMeTpa Wiu
KOHCTPYUPOBaHHUe JIOAKHU U
oIlpeJiejieHUe eé
rpy30M0AbEMHOCTH"

52

Permenue 3agay mmo TemMaM:
«IInaBanue cynoB.
BoznyxormnnaBanuey,
«JlaBneHue TBepAbIX Te,
SKUJIKOCTEeM U ra3oB»

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckasi pabora

bubmmotexka IIOK
https://m.edsoo.ru/ff0a3{82

54

Momgoctb. EquHuIn
MOIIIHOCTHU

bubmuoteka IJOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuét
MOIIHOCTH, pasBUBaeMOM I1pU
HoJIbEMe 110 JieCTHUIle"

56

[IpocTbie MexaHU3MBbI. Phryar.
PaBHOBecue cut Ha peruare

57

KouTposnbHast pabora 1o Teme
«JlaByieHue TBep/bIX TeJ,
KUJIKOCTEN U ra3oBy /
Bcepoccuiickast npoBepoyHast
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pabora

PesepBHblii ypok. Pabora c
TeKCTaMu 10 TeMe «/laBieHue

bubmmoteka IJOK

>8 TREPARDX TETL, XHHISOCTGH " https://m.edsoo.ru/ff0a4ffe
rasoB» / Bcepoccutickas
IIpoBepoyYHasi pabora
Pbryaru B Texnuke, ObITY U

59 npupofie. JJabopaTopHas 0.5 bubmoteka LIOK
pabora «HMccnenosanue https://m.edsoo.ru/ff0a478e
YCJIOBUM paBHOBECHSI pbluyara»
Perienuie 3aya4 no teme

60 «YcioBus pz[BHOBeCI/I;[ bubmmorexa LIOK

https://m.edsoo.ru/ff0a48a6

pbIyara»
KoaddunmenT nonesnoro
NeNCTBUSI MeXaHU3Ma.

61 JlabopaTopHas pabora 0.5
«H3mepenne KIIJI HakioHHOM
TJTOCKOCTYD

62 Pemenuie 3amad o teme bubmuoteka 1JOK
"PaboTa, morHocTs, KIT/1" https://m.edsoo.ru/ff0a4c48
MexaHnueckast 3Heprusi.

63 Kuneruueckas u ' Bubmorexa LIOK

https://m.edsoo.ru/ff0a4252

NOTeHIabHasl SHeprus

64 3aKOH COXpaHeHUs! bubmuoteka [JOK
MexaHW4YeCKOH 3Hepruu https://m.edsoo.ru/ff0a4360
Vpok-3KCIiepuMeHT 10 TeMe

65 "OKcrnepuMeHTallbHOe 1

ornpenejenre n3MeHeHusd
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KMHEeTUYeCKOM U
MOTEeHIIUAJIbHON 3HEePTUM NIPU
CKaTBhIBAHMH TeJIa I10
HAKJIOHHOM IIJIOCKOCTH"

KonTponbhas pabora o teme
66 «PaboTta 1 MOIITHOCTb.
OHeprus»

Pe3epBHblit ypok. Pabora c
67 TeKCTaMU 110 TeMe

"MexaHudeckoe IBUxeHue'

bubmmoteka IJOK
https://m.edsoo.ru/ff0a4eeb

PesepBHblii ypok. Pabora c
68 TeKCTaMu 1o TeMe "Pabora.
MoumurHocTtb. JHeprus"”

OBHIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME

68

12
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8 KJIACC

KomnuyectBo yacoB

No Tema ypoxa Kortpombase | TIpaKTiieckee Jara OJeKTpOHHbIEe ITUPPOBLIE
/I Bcero r3ydeHust | obpa3oBaresbHble PeCypChl
paboTsl paboTsl
OcHOBHbIe TTOI0XEeHUS
1 MOJIeKYJISIPHO-KUHEeTUYeCKOU 1 bubmuoteka [IOK
TEOPUU U UX OIIbITHbIE https://m.edsoo.ru/ff0a5256
HOJITBEPXK/IeHHUS
) Macca u pa3mep aTOMOB U 1
MOJIEKYJT
Mopenu TBEPIOTO, XKUJKOTO U
3 ra3§oﬁpa3HoI;IcI) COCTO;IEHI?I 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0a540e
BellecTBa
ObmbsicHeHVe CBOWCTB
TBEPIOr0, XXUAKOIO U
4 ra3000pa3HOro COCTOSTHUM 1
BelllecTBa Ha OCHOBe
MIOJIOXKEHUN MOJIeKYIIIPHO-
KUHEeTUIeCKOUW Teopru
5 Kpucrannmueckue u 1 Bbubmuoteka [IOK
amop¢Hble Tesia https://m.edsoo.ru/ff0a5800
6 | ramanapmooms 1 BiGinorexa LIOK
' https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HaTsDKEHUe
7 TeryioBoe paciivpeHnve u 1 bubmuoreka [JOK
cxarue https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b 1
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TeMIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO IBW)KEeHUS! YaCTHII

BuyTpennsis sHeprusl.

bubmmoteka IJOK

BblIejIIeMOoro uMm I1pu
OXJIa’KIeHHUH

9 Criocober H?MEHeHHH https://m.edsoo.ru/ff0a5c60
BHYTpPeHHe! 3Heprun
10 Buppl Teruionepenauu Bubmorexa HOK
https://m.edsoo.ru/ff0a6412
Y pok-koHpepeHIs
"[IpakTraeckoe
1 HUCHOJIb30BaHHe TelIOBBIX bubmuoreka 1JOK
CBOWCTB BeIlleCcTB U https://m.edsoo.ru/ff0a65c0
MaTepUaJIoB B HEJISX
sHeprocbepexxeHus"
12 KomuuecTBo TemioThl. bubmuoteka 1JOK
Y nenpHasg TenIoeMKOCThb https://m.edsoo.ru/ff0a6976
'YpaBHeHMe TeljI0BOro
13 6&51cha. Termoobmen u Bubnuorexa LIOK
https://m.edsoo.ru/ff0a7088
TeIJIOBOe paBHOBeCHe
JlabopaTopHast pabota
"HccnemoBaHue sIBIeHUS
14 TEHJIOOgMEHa pu Bubmorexa LIOK
. https://m.edsoo.ru/ff0a6a98
CMEIITMBAHUH XOJIOTHOH U
ropsiueut Bojib1"
PacueT xonu4ecTBa TEIIOTHI,
Heo0X0IMMOTO JIjIst
15 HarpeBaHus Tejla U
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JlabopaTopHast paboTa

16 "Ornpenenenue yaenbHOU Bubmorexa LIOK
.\ https://m.edsoo.ru/ff0a6bb0
TeIUIOEMKOCTH BellleCTBa
17 OHeprus TOIUIMBA. Y ieJibHast bubnuoteka [JOK
TeIUIOTa CrTOpaHusl https://m.edsoo.ru/ff0a7b5a
[TnaBnenve u oTBep/eBaHue
18 KPUCTAJTMYECKUX Il)“jn. bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
VY nenbHas TerioTa IyiaBIeHUs
JlaboparopHas pabota
19 "OHpIe)L[eHEHI/Ie I})fﬂeﬂbHOﬁ Bubmiorexa TIOK
N https://m.edsoo.ru/ff0a72fe
TEeIUIOTHI TJIABJIeHHS JIbJIa
20 [TapoobpazoBaHue u Bubmuoteka [IOK
KoHJeHcarys. Ucmapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas Terora
napoobpa3oBaHus U
21 KOEHBHE&HI/II/I. 3aBUCUMOCTh Bubmorexa TOK
https://m.edsoo.ru/ff0a786¢
TeMIepaTyphbl KUTIeHHUS OT
aTMOC(EepHOTro JaBJIeHUs
BrnaxxaocTs Bo3ayxa.
| TEoparopan puter: BuGorexa LOOK
O THOCHTEIEHOM BIaKHOCTH https://m.edsoo.ru/ff0a7628
BO3TyXa"
Pemenue 3ayay Ha
23 omnpeJieJieHre BIaXXHOCTU
BO3JlyXa
24 [IpuHIMIIBI pabOTHI TEIIJIOBBIX

neurateneil. [lapoBas
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TypbuHa. /IBuraresnb
BHYTPEeHHEero CrOpaHUs

25

KII]JI TenmoBoro gBUraTers.
TenoBble ABUTaTeNIN U
3allMTa OKPY>Kalolllei cpeJibl

bubmmoteka IJOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpdHeHHUda U
IpeBpallleHnsd SHepruu B
TEeIUIOBBIX IIponeccax

27

[TogroroBka k KOHTPOIBLHOM
pabore 110 Teme "TerioBbie
aBjyieHus. Msmenenue
arperaTHLIX COCTOSTHUM
BelecTBa"

bubmuoteka 1JOK
https://m.edsoo.ru/ff0a8312

28

KonTposnbHas pabora 1o Teme
"TeryioBble IBIEHMS.
H3meHeHue arperaTHbIX
COCTOSHUH BeriiecTBa"

bubmuoteka 1JOK
https://m.edsoo.ru/ff0a86ae

29

OnexTtpusanus Teil. JIBa poma
JIIEKTPUYECKHUX 3apsIIOB

30

VY pok-uccienoBanue
"OJiekTpU3aIus Ten
UHIYKIUEeN U 1pU
COTIPUKOCHOBEHHH "

31

BaaumopericTBue 3apsKeHHBIX
Tes. 3akoH Kysona

bubmmoreka IIOK
https://m.edsoo.ru/ff0a87e4

32

OnekTprYeckoe moJie.
HanpspkeHHOCTD
3JIEKTPUIECKOTO MOJIS.

bubmuoreka 1JOK
https://m.edsoo.ru/ff0a8a0a
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[IpuHIMI cyneprno3unumn
JJIEKTPUYECKUX I10JIei

Hocurenu JJIEKTpHUYeCKUX

33 3apsiioB. JJleMeHTapHbIH
3apsn. CtpoeHue aToMa
[TpoBOAHUKY U TUIIIEKTPUKHU.
34 SEE(OH SOXpaHe}f[HH ' bubmmorexa LIOK
https://m.edsoo.ru/ff0a8ef6
3JIeKTPUYECKOro 3apsijia
Pemmenve 3ayiay Ha
35 an/IMeHeHI/I: CBOWCTB Bubmaorexa LIOK
https://m.edsoo.ru/ff0a90cc
3JIeKTPUIEeCKUX 3apsoB
OJleKTpUYeCcKui TOK, YCIIOBUS
36 ero CyIecTBOBaHHUSI. bubmuoteka [JOK
W cTOYHMKY 37IeKTPUIEeCKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleicTBUS 371eKTPUYECKOI0 Bbubmuoteka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Vpok-uccienoBanue
38 "JleliCTBHe 3J1eKTpUYeCKOro 1
TI0JIs1 HA TIPOBOJTHUKY U
IVBIIeKTPUKU"
39 JIeKTPUYEeCKUM TOK B bubmuoreka [HOK
MeTaJuUlaX, )KUIKOCTIX U ra3dax https://m.edsoo.ru/ff0a9838
40 OreKTpuYeckas 1erb U eé
COCTaBHbIe YaCTH
Curna Toka. JIaboparopHast Butmiorexa LIOK
41 pabota "H3mepenue u 0.5

peryJiMpoBaHue CUJIbl TOKA"

https://m.edsoo.ru/ff0a8bd6
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42

OJeKTprYecKoe HallpspKeHue.
BonbTmeTp. JlabopaTopHas
pabora "H3mepenue u
peryJMpoBaHUe HalpsDKeHUs "

0.5

bubmmoteka IJOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBiieHre IPOBOIHUKA.
Y nenbHOE CONPOTHBIIEHVE
BeIecTBa

bubmmoteka IJOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHast pabota
"3aBUCUMOCTD
3JIEKTPUIECKOT0
COTIPOTHUBIIEHUS TIPOBOJTHHKA
OT €ero JJIMHBI, IUIOIMIA/IN
MOTIepeYHOr0 CeueHus 1
Matepuana"

bubmmoteka IJOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CUJIBI TOKA OT
HanpspkeHUs. 3akoH Oma st
y4acTKa Ieru

bubmmoteka IJOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHast pabota
"HUccnenoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIEro yepe3
Pe3rCTOop, OT COMPOTHUBIIEHUS
pe3ucTopa M HaNpsDKeHUsT Ha
pesuctope”

bubmuoteka IJOK
https://m.edsoo.ru/ff0aa04e

47

ITocnepoBaTenbHOE U
napaJiieJlbHOe COeJJuHeHHsI
HpOBO)IHI/IKOB

48

JlabopaTopHast pabota
"[IpoBepka npaBuiia

bubmmoteka IJOK
https://m.edsoo.ru/ff0aaa58
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https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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CJIOKeHUs HaIpsKeHUH IIpu
[10CJIeJ0BaTeJIbHOM
COeJVHeHUU IBYX
pe3ucTopoB”

JlabopaTopHast pabota
"[IpoBepka npaBusIa /jisi CUIIbI

bubmuoteka IJOK

49 TOKA TP TapalyIeIbHOM https://m.edsoo.ru/ffO0aadle
COeITMHEeHUH pe3uCTOpOB"
Pemenvie 3aa4 Ha

50 nprMeHeHre 3akoHa Oma Jiist Bbubmuoteka [IOK
Pa3IMYHOTO COeJIMHeHUSI https://m.edsoo.ru/ff0aaf8a
IIPOBO/IHUKOB
Pabora u momiHOoCTB

51 BJIeKTpI/I‘IECKI;IFO TOKA. 3aKOH Brbnmorexa IIOK

https://m.edsoo.ru/ff0ab124

xoyns-Jlenna
JlabopaTopHas pabora

52 "Onpenenenue paboTsl U bubmuoteka [IOK
MOITHOCTHU 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
OJeKTprUYecKue ey u

53 MIOTPeOUTeNTN IeKTPUIeCKON bubmuoreka [HOK
sHepruu B 6bITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE

54 [TocTosiHHBIE MAarHUTBI, UX
B3aUMOJIeiicTBUe
ypOK-I/ICCJIe)lOBaUHI/Ie BuGmorexa LIOK

55 "N3yuenue noneu

IIOCTOSIHHBIX MarHUuTOB"

https://m.edsoo.ru/ff0ac3d0
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MarsuTtHoe 1osie. MargautHoe

56 T10JIe 3eMJIM U ero 3HaueHue Bubmmorexa OK
https://m.edsoo.ru/ff0acOba
IUIS )KU3HU Ha 3eMiie
[TonroroBka Kk KOHTPOIHHOM
pabore 110 Teme
"DJieKTpUYeCcKUe 3apsiibl.
57 BapiDKeII){HbIe Tesa I/IpI/Ii Bubmorexa LIOK
B https://m.edsoo.ru/ff0abd2c
B3aUMOIeMCTBUSI.
[TocTosIHHBINM 37IeKTPUYECKUI
TOK"
KonTponbhas pabota 1o teme
"DJleKTpuYecKue 3apsiibl.
3apspKkeHHbIe TeJla U UX
58 BBEIl)HMOZ[eﬁCTBHH. Bubmiorexa TIOK
. . https://m.edsoo.ru/ff0abea8
[TocTosSTHHBIN 37IeKTPUIECKUI
ToK" / Bcepoccuiickas
IIpoBepoYHas pabora
Pesepnbiii ypok. Pabota ¢
TeKCTaMU 110 TEME ) Butmorexa LIOK
59 "ITocToSIHHBIM 3JIEKTPUYECKUIN
. https://m.edsoo.ru/ff0acdc6
ToK" / Bcepoccuiickas
IIpoBepoYHasi pabora
OmnbIT Jpcrena. MarautHoe
60 110Jie 3JIeKTPUYeCKOro TOKa bubmuoreka [IOK
MarsuTHoe 1oJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
Hpumerene bubmuoteka 1JOK
61 3JIEKTPOMArHUTOB B TeXHUKeE. 0.5

JlabopaTopHas pabora

https://m.edsoo.ru/ff0ac74a
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"N3yueHue nencTBuys
MAarHUTHOTO I10JId Ha
ITPOBOJTHHK C TOKOM"

62

JJeKTpoJIBUTaTes b
MOCTOSIHHOT'O TOKa.
Hcnonb3oBanuve
AJIIeKTPOJBUTATEJIe B
TeXHUYECKHUX YCTPONCTBAaX U
Ha TpaHcrnopte. JlabopaTtopHas
pabora "KoHcTpyrpoBaHue U
r3ydeHue paboThbl
QJIeKTpOJIBUTATENS"

bubmuoteka 1JOK
https://m.edsoo.ru/ff0ac86c¢

63

Omnbrtel Papajiest. 3akoH
3JIEKTPOMAarHUTHOM
uHaykuud. [IpaBumo Jlenna

64

OnexTtporenepaTop. Criocoob
TIOJTyYeHUs] JIeKTPUIECKOA
SHEpryu. DJIEKTPOCTAHITUH Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHepruv

65

[ToaroroBka kK KOHTPOJIBHOU
pabore 110 Teme
"DJleKTpuYecKue u
MarHuTHbIe sIBJIeHus"

66

KonTponbhas pabora 1o teme
"DJleKTpUYecKue u
MarHuTHBIE SBIeHus"

bubmuoteka IJOK
https://m.edsoo.ru/ff0acb14

67

Pe3epBHblit ypok. Pabora c

bubmmoteka IIOK
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TekcTaMu 110 TeMe "TerrioBrie
saBjeHus"”

https://m.edsoo.ru/ff0accbe

Pe3epsHblit ypok. Pabora c

68 TeKCTaMH II0 TeMe 1
"MardguTHble aBjIeHud"
OBIIEE KOJIMYECTBO YACOB 68 14.5

I10 ITPO'PAMME
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https://m.edsoo.ru/ff0acc5e

9 KJIACC

KomnuyectBo yacos

No Tema ypoxa Kortpombase | TIpaKTiieckee Jara OJeKTpOHHbIEe ITUPPOBLIE
/I Bcero r3ydeHust | obpa3oBaresbHble PeCypChl
paboTsl paboTsl
1 MexaHn4ecKoe JBIKeHHe. 1
MartepuanbHas Touka
Cucrema oTcuera.
2 OTHOCHUTENIBHOCTh 1 Brbnuoreia LIOK
https://m.edsoo.ru/ff0ad474
MEeXaHHYeCKOI'O JIBH)KEHHS
3 PaBHOMepHOe npsiMonHerHoe 1 Bbubmuoteka [IOK
IIBI)KEHHe https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe
4 MPSIMOJIMHEHOe JIBYDKeHHe. 1
Cpennsisi ¥ MTHOBeHHast
CKOPOCTb
[IpssmonuHeriHOe
5 p;HOYCKOPEHHOE IBIDKEHHe. 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0ad8d4
VYckopenne
CKopOoCTb TPSIMOJIMHEMHOT'O
6 PaBHOYCKOPEHHOTO JIBU>KEeHHUS. 1
['paduik ckopocTu
JlabopaTopHast paboTa
"OmnpeesieHre yCKOPeHUS Tesla
7 IIpI/I[[))aBHOYCKO[}),eHHEM 1 1 Bubmorexa LIOK
. https://m.edsoo.ru/ff0adb18
IBHKEHUH 110 HAKJIOHHOM
IJIOCKOCTH "
8 CBobOojiHOE TIaJIeHHe Tell. 1
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https://m.edsoo.ru/ff0adb18

Omuwrtel [anunes

PaBHOMepHOe JiBMXeHue 110
okpyxHocTu. [lepyon u yacrora

bubmoteka IJOK

J obparenus. JInHeiHas u https://m.edsoo.ru/ff0ael 76
yIJIOBasi CKOPOCTH
10 LlenTpocTpemMuTenbHOE
yCKOpeHue
1 [TepBriii 3akoH HeloToHa. Bbubmoteka [IOK
BekTop cunbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuotreka [IOK
PaBHopelicTBy1OIIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HbioToHa. bubmuoreka [HOK
Cymneprio3urusi Cui https://m.edsoo.ru/ff0ae982
14 Pemenvie 3ay1ay Ha nprMeHeHne bubmuoteka [IOK
3akoHOB HbloTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. 3akoH ['yka Bubmorexa LIOK
https://m.edsoo.ru/ff0aeca2
16 Pemienue 3amau no teme «Cusa
YIPYTOCTI
JlaboparopHas pabota
17 «OHPIZEHGJIIZEHI/IG I:KeCTKOCTI/I Bubmorexa LIOK
https://m.edsoo.ru/ffO0aee28
PYXKUHBD)
18 Cuna Tpers bubmmoteka IJOK
https://m.edsoo.ru/ff0af738
19 Pertenvie 3amau o teme «Cuiia bubmmorexka IIOK
TPEeHUsD» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHast paboTa bubnuoreka [JOK
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0afa26

"Onpenenenue ko3dduiirieHTa
TPEeHUs CKOJIbXeHus"

https://m.edsoo.ru/ff0af8be

Pemenwne 3agay o Teme

21 "3axonb! HetoToHa. Cra Bubmorexa LIOK
https://m.edsoo.ru/ff0afb8e
ynpyrocty. Cusa TpeHus"”
Cua TsDKecTH U 3aKOH
27 BCEMHUPHOI'O TATOTEHUSI. bubmuoteka [IOK
VY ckopeHnue cBOGOJTHOTO https://m.edsoo.ru/ff0af044
naJIeHust
Ypok-koHbepeHnus " [IBukeHue
23 TeJI BOKPYT TPaBUTAI[MOHHOTO
neHTpa (CosiHeyHas cucTemMa).
IENEINZINS
Pemienuie 3amad o teme "Cua
24 TSOKECTU U 3§K0H BCEMHPHOI'0 Bubmmorexa LIOK
Y https://m.edsoo.ru/ff0af5f8
TATOTEHUsI
[TepBast kocMHUUecKasi CKOPOCTb. Bubmuoteka [IOK
25
HeBecomMocTs 1 ieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTtepuaibHON
TOYKHU. AOCOJIIOTHO TBEpAOe
Teso. PaBHOBecue TBEpAOIo Bbubmuoteka [IOK
26 N
TeJa C 3aKpeIyIEHHON OCbhIO https://m.edsoo.ru/ff0afe36
BpailleHusi. MOMEHT CUJIBI.
LenTp TsKECTH
PaBHoBecue maTepuanbHONR
27 TOYKHU. AOCOJIIOTHO TBEp/IOe

Tesi0. PaBHOBecHe TBEPAOTo
TeJla C 3aKPeIvIeHHOU OChIO
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BpailleHusi. MOMEHT CUJIBL.
LenTp TsKECTH

Pemenwne 3agay o Teme

bubmmoteka IJOK

28 | "Mowmenr cumst. Lertp https:/m.edsoo.ru/ff0b02bé4
TSKECTH
[TonroroBka Kk KOHTPOILHOM

29 pabore 110 Teme "MexaHu4eckoe bubmuoteka [IOK
nBIKeHue. BiaumoneiicTBue https://m.edsoo.ru/ff0b0408
Ten"

KonTposnbhast pabota 1o Teme
30 "MeXI;HI/I‘IECK(I))e NIBIDKeHUe. Bubmiorexa TIOK
. https://m.edsoo.ru/ff0b06ec
BsaumoperictBue Ten"
HNmnysibe Temra. UMIysnbe cUmbl.

3] 3aKOH COXpaHEeHHsI UMITYJIbCa. bubmuoteka [JOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJIeiCTBUe

%2 Pertrenne 3aga4 no teme "3akoH bubmuoteka IJOK
COXpaHeHHs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
Vpoxk-koHbepeHIIHS

33 "PeakTHBHOE ABMXEHUE B
IIpUpoJie U TexHuKe"

34 Mexanudeckas pabora u bubmuoreka [HOK
MOIIIHOCTb https://m.edsoo.ru/ff0b0a84

35 Pabota cuibl TSKeCTH, CUIIbI bubmmoteka IJOK
YIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHast pabota

36 «Onpepenenue paboThl CHJIBI

TpPeHUsl IIPU paBHOMEPHOM
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JIBIDKEHUH TeJia 1o
TOPU30HTAJIbHOW [TOBEPXHOCTH»

CBs13b 3Hepruu 1 paboTsl.

37
[ToTrennuanbpHas 3HepTUs
Kunernueckast aHeprus.

38 Teopema o KI/IHETI/IEECKOﬁ Bubmaorexa LIOK

https://m.edsoo.ru/ff0b0c32
SHEepruun

29 3aKOH COXPaHeHHsl JHepruu B
MeXaHHKe
JlabopaTopHas pabora

40 «I/I3ytp1eHHz 3aK(P))Ha COXpaHeHUs Bubmmorexa LIOK

https://m.edsoo.ru/ffObl12fe
SHEeprum»

41 KonebarennHoe aBUKeHMe U ero bubmmorexka IIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaroIye KojiebaHwus.

42 an};ymnzimble KoJieOaHus. Bubmorexa TIOK

https://m.edsoo.ru/ff0b20£f0
Pezonanc

43 MaTemMaTHYeCcKui u
TPy KUHHBINA MasiTHUKH
Vpok-uccienoBanue

4 «3aBHUCHMOCTD I1epruoJa Bbubmuotexa 1IOK
KoJie6aHUH OT KeCTKOCTU https://m.edsoo.ru/ff0b197a
MIPY>KHHBI ¥ MACChI TPy3a»

45 [IpeBpatiienrie sHepruu Npu
MeXaHUYeCKHX KOJIeOaHUIX
JlabopaTopHast paboTa Butmiorexa LIOK

46 «OmnpenienieHrie 9aCTOTHI U

nepuojia KojebaHuM

https://m.edsoo.ru/ffOblaec
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IMPY>XWHHOI'O MAATHHKaA»

47

JlabopaTopHas pabora
«IIpoBepka HE3aBUCUMOCTHU
neprosia kojaebaHuii rpyasa,
MO/IBEIIIeHHOTO K HUTH, OT
MacChl Tpy3a»

bubmmoteka IJOK
https://m.edsoo.ru/ff0b197a

48

MexaHnYeckre BOJTHEI.

CBolicTBa MEXaHHUYECKHX BOJIH.

HpO}IOJII)HbIe U TI0o1iepevHbIe
BOJIHBI

bubmmoteka IJOK
https://m.edsoo.ru/ffOb21fe

49

Y pok-koHbepeHIUSs
"MexaHu4ecKre BOJIHbBI B
TBEpzoM Tejle. CelicMuYeckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHHe 3ByKa

51

Ypok-ucciieloBaHue
"Habuto/ieHre 3aBUCHMOCTH
BBICOTBI 3ByKa OT 4YaCTOTHI"

52

['poMxkoCTb 3ByKa U BbICOTa
TOHA. AKyCTUYeCKUI pe30HaHC

53

Y pok-koHbepeHIUs
"YnbpTpa3Byk v UHPPA3BYK B
IIpUpoJie M TexHuKe"

bubmuorexka IIOK
https://m.edsoo.ru/ff0b23ca

54

[TogroroBka k KOHTPOIBHOM
pabore 110 Teme "3aKOHbI
coxpaHeHus. MexaHUYecKre
KoJ1e0aHMs ¥ BOJIHBI"

bubmuoteka 1JOK
https://m.edsoo.ru/ff0b25f0
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55

KonTponbhas pabora o teme
"3aKOHBI COXpPaHeHHUS.
MexaHndeckye KonebaHus U
BOJIHBI"

56

JJIeKTpOMarHuTHOe ToJIie.
SﬂeKTpOMaFHI/ITHI)Ie BOJIHbI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa SJIEKTPOMATHUTHBIX
BOJIH

58

Vpok-koudepentus "llkana
3JIEKTPOMAarHUTHBIX BOJTH.
Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH JIJISt
COTOBOM CBS3K"

bubmuoreka 1JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccienoBanuve "HUzydenue
CBOMCTB 3JIeKTPOMAarHUTHbIX
BOJIH C TIOMOIIIbI0 MOOMJIBHOTO
TenedpoHa"

bubmuoteka 1JOK
https://m.edsoo.ru/ff0b2c6e

60

Perrenue 3ama4d Ha orpenejieHre
YaCTOTHhI U OJIMHBI
SJIEKTpOMaFHI/ITHOﬁ BOJIHBI

61

OJleKTpoOMarHuTHas Ipyupoza
cBeta. CKOpPOCTH CBeTa.
BomnHoBBIE cBOKCTBaA cBeTa

bubmmoteka IJOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuvku cBerta.
[TpsimonuneliHOe
pacrpocTpaHeHHe CBeTa.
3armenus ConHua u JIyHbl

bubmmoteka IJOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa’XeHus CBeTd.

bubmmoteka IJOK
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3epkaiia. Pemenue 3ayiay Ha
NpYMeHeHre 3aKOHA OTPasKeHHs
CBeTa

https://m.edsoo.ru/ff0b38c4

64

[Ipenomienue cBera. 3aKOH
IIPeJIOMJIeHUS CBeTa

bubmmoteka IJOK
https://m.edsoo.ru/ff0b3aea

65

ITonnoe BHYTpEeHHee OTpdXXeHHe
cBeta. Mcrionp3oBaHue IOIHOTO
BHYTpPEHHero OTpa>XeHu4d B
OIITHYeCKHUX CBETOBOJadX

bubmoteka IJOK
https://m.edsoo.ru/ff0b3c5c

66

JlabopaTopHast paboTa
"UcceqoBanue 3aBUCUMOCTUA
yTJia TIpeJIoMJIeHHsI CBeTOBOTO
Jy4a OT yIJia TafieHusl Ha
rpaHulie "Bo3yx-cTekyio""

67

Y pok-koHbepeHIUs
"Hcnonb30BaHKe MOJTHOIO
BHYTPEHHEI'0 OTPaKeHMsI:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

68

JInn3pl. OnTryeckas cuia
JIMH3BI

bubmuorexa 1JOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenue nzobpakeHuii B
JIMH3ax

bubmuoteka IJOK
https://m.edsoo.ru/ff0b444a

70

JlabopaTopHast pabota
"Onpenenenure GoKyCHOTO
PpacCTOodHNA U OIITUYEeCKOM CHUJIBbI
cobuparoiieit JTUH3bI"

bubmmoteka IJOK
https://m.edsoo.ru/ff0b4206

71

Vpok-koHbepeHIHs

bubmmoteka IJOK
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"Onruyeckue JIMH30BbIe
pubopsr"

https://m.edsoo.ru/ff0c0a7e

I'na3 xak onrudeckas CUCTeMa.

bubmoteka IJOK

72 3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeHnus " JledekTo
3penusi. Kak coxpaHuThb 3peHue"”
Pazno>xenue 6esnoro ceera B
74 criektp. OnbrTel HhtOTOHA. bubmuoteka [JOK
CrnoskeHHe CIIeKTpaIbHBIX https://m.edsoo.ru/ff0c0f4c
1BeToB. Jlucnepcus cBeta
JlabopaTopHast pabota "OnbIThI
II0 pa3jIoXeHUIo H6eJioro cBera B
75 cnellchp Y BOCIIPUSITHIO I[BETa Bubmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
IIpeJIMeTOB IpY UX HAOJIIOJIeHUU
yepe3 IBeTOBbIe (PUIIbTPHI"
Vpoxk-nipakTukyMm "BosnHoBbIe
76 CBOMCTBA CBeTa: JIUCIepCHs,
uHTepdepeH s U qudpakius”
- Omnbitel Pe3epdopna u bubmuoteka [JOK
IUTaHeTapHast MOJiellb aToMa https://m.edsoo.ru/ff0c12a8
78 [ToctrynaTtel bopa. Mopenb
atoma bopa
Hcnyckanue u norsionieHye
79 CBeT}; aTOMOM. KBaHTIII)II. Bubmorexa LIOK
. https://m.edsoo.ru/ff0c144c
JIvHel4aTbie CIeKTPbI
Vpoxk-nipaktukym "Habitoienue bubmmoteka [IOK
80
CIIeKTPOB MCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagroakTHBHOCTE U €€ BUILI bubmmorexka IIOK
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https://m.edsoo.ru/ff0c1672

82 CTtpoeHue aTOMHOTO siJIpa. bubmuoreka [IOK
Hyxsonnas monens https://m.edsoo.ru/ff0c18ac
83 PanvoakTrBHBIE TTpeBpalieHus. bubmuoteka 1JOK
HzoTommr https://m.edsoo.ru/ffOclal4
Pemenne 3agayu mo teme:
84 "PaIII/IoaKTI/IJ;HbIe Bubmorexa TIOK
. https://m.edsoo.ru/ffOcl1b4a
TIpeBpaIleHus
85 [Teprop nomypacnana
Y pok-koHpepeHIUS
86 ";)a,ul/loaK”iIBI;bI: W3JTy9eHHs B Bubmorexa TIOK
R https://m.edsoo.ru/ff0c2126
IIPUPOJIe, MEIUIINHE, TeXHUKe
SnepHble peakiiu. 3aKOHBI
87 C;IXIE)aHEHIEH 3aI;;u1030r0 u Bubmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MaCCOBOT'O YHCeJ
38 OHeprusi CBsI3U aTOMHBIX sijiep. bubmuoteka [JOK
CBsI3p MacChl ¥ 3Hepruu https://m.edsoo.ru/ff0cld7a
89 Pemrenue 3ama4 1o Teme
" nepHble peakuuu”
Peakiuu cuHTe3a u geneHust
90 Hﬂep.HHCTO‘{HI/IKI/I SHILpI‘I/II/I Bubmorexa LIOK
N https://m.edsoo.ru/ff0c1e88
CoJtHiia ¥ 3BE311
Vpoxk-koHbepennus "AnepHas
91 JHepreTuka. /lercTBus
Pa/IMOaKTHUBHBIX U3Ty4YeHUH Ha
>KWBbIE OpraHU3MbI"
92 [ToaroToBKa K KOHTPOILHOM bubmmoteka IJOK

pabore 110 Teme

https://m.edsoo.ru/ff0c223e
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"DJiIeKTpOMarHuTHoe ToJIe.
OJIeKTpOMarHUTHBIE BOJTHBI.
KBarTOBEIe gBi1eHud"

KonTponbhas pabora 1o teme
"DJileKTpOMarHuTHoe ToJie.

93
OJIeKTpPOMarHUTHbBIE BOJTHBI.
KsaHToBbIe siBiIeHUS"
[ToBTOpEHUE, 0OOOIIIEHKE.
94 Ha6op§ToprIe patSH;Tm 1o Bubmorexa LIOK
\ . " https://m.edsoo.ru/ff0c245a
Kypcy "B3auMopencrBue Ten
[ToBTOpEHUE, OOOOIIIEHME.

95 Pemienvie pacueTHbIx U bubmuoteka [IOK
KayeCTBeHHBIX 3a7a4 10 TeMe https://m.edsoo.ru/ff0c2572
"TenoBsle mporecch”

[ToBTOpEHUE, OOOOIIIEHKE.

96 Periienue pacyeTHbIX U bubmuoreka [HOK
Ka4eCTBeHHBIX 3a1a4 I10 TeMe https://m.edsoo.ru/ff0c2a22
"KIIJ] TeryioBBIX ABUTaTeIeHd"

[ToBTOpEHME, 0O0OITIEHHE.

97 Peliienue pacyeTHbIX U bubmuoreka [IOK
Ka4eCTBeHHBIX 3a11a4 I10 TeMe https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHOBOK"

[ToBTOpEHMe, 060OITIEHHE.
98 Ha6op§Toprle pafSI(L)ITLI 1o Bubmorexa LIOK
https://m.edsoo.ru/ff0c2c52
Kypcy "CBeTOBbIe sIBIIeHUS"
[ToBTOpEHUe, 060OIIEHHE. Butmiorexa LIOK
99 Pabora ¢ TekcTtamu o Teme

"3aKOHBI COXpPaHEeHUSs B

https://m.edsoo.ru/ff0c2d6a
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mexaHuke"

100

[ToBTOpPEHUE, OOOOIIIEHME.
Pabora c Tekcramu 1o Teme
"Komebauus 1 BOJIHBI"

bubmmoteka IJOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEHUE, OOOOIIIEHME.
Pabora c TexkcTamu o Teme
"CBeToOBbIe gBjIeHud"

bubmuoteka 1JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpEHMe, 060OIIEHHE.
Pabora c Texcramu 1o Teme

"KBanToBas u siiepHasi usrka"

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

102
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[TPOBEPSEMBIE ITPEJMETHBIE PE3VJIbTATEI OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOW [TPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS

7 KJIACC

Kon
MTPOBEPSIEMOTO
pesyJibTaTa

[TpoBepsiemMble IpeIMeTHbIe pe3yJibTaTbl OCBOEHHsI OCHOBHOM
00Opa3oBaTeyIbHOM IMPOrpaMMbl OCHOBHOT'O 00111ero 06pa3oBaHUs

1.1

HCII0JIb30BATb U3yYeHHbIe IIOHATHSI

1.2

pa3indaThb dBJIEHHS II0 OIIMCAHHUIO KX XdPdKTEPHBIX CBOMCTB M Ha

OCHOBe OIIbITOB, JeMOHCTPUPYIOIIUX JIaHHOe pU3ndeckoe siBJieHUe

1.3

pacro3HaBaTh IIPOSIBJIEHWE U3yYeHHbIX (PU3NYeCKUX SBJIEHUHA B
OKpYyXarollleM MHpe, B TOM 4HuClle PU3NYeCKue SIBJIeHWs B IIPUpOJie,
IIPU 3TOM I1epeBOJIUTH IPAKTHUYeCKyIo 33/ladyy B y4eOHyIO, BbIIEJSTh

CyllleCTBEHHbIe CBOMCTBA (MIpU3HaKW) GUINIECKUX SIBIIEHUN

1.4

ONKMCHIBATb M3yYeHHble CBOWCTBA Tel M (QU3NYECKHEe SBJIEHUS,
WCIIONb3ysl (PU3NYeCKUe BeJIMYUHBI, [IpA OIKCAHWKA IIPaBWIbHO
TPaKTOBaTb (U3NYECKUH CMBICJI HCIOJIb3YeMBbIX BeJIMYWH, UX
0003HaYeHUsI U e[IMHUIbl PU3NIECKUX BeJINYUH, HaXOJIUTh (HPOPMYIIHI,
CBA3BIBAIOIIME  NAHHYIO  (QU3NYEeCKYI0 BeIMYMHY C JIPYTUMH
BeJIMYMHAMM,  CTPOUTb  TI'papUKA  U3y4YeHHBIX  3aBUCHMOCTEH

q)HBI/IIIECKI/IX BeJIMYHNH

1.5

XapaKTepu30BaThb CBOMCTBA Tesl, pU3MUecKue SIBIeHHsS W IPOIEeCCH,
WCIIOJIb3ysl W3y4YeHHble 3aKOHbI, IpPH JTOM [laBaThb CJIOBECHYIO
$OpMy/NIMpOBKY 3aKOHAa W  3alMChIBAaTh €ro MaTeMaTUiecKoe

BbIpd’XeHue

1.6

00BSACHATL U3MUecKue SBJIEHUs], TPOIeCChl U CBOWCTBA TeJl, B TOM
Yhciie W B KOHTEKCTe CHUTyallud NpPaKTUKO-OPUEeHTHPOBAHHOTO
XapakTepa: BBIABIATh TNPUIMHHO-CJIE[ICTBEHHbIE CBSI3W, CTPOUTH
obbsicHeHHe u3 1 — 2 JIOTUYecKUx I1aroB C OMOpoy Ha 1 — 2 u3y4eHHbIX
CBOMCTBa  GU3UYECKUX  sBJIEHWM, U3WYECKUX  3aKOHA WU

3aKOHOMEepHOCTHU

1.7

pelaTh pacuéTHble 3a/lauyd B 1 — 2 JeWCTBUsI, UCHOJb3Ys 3aKOHbI U
dbopmyiibl, cBsi3bIBatOIMe PU3NUYECKre BeJIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBUSI  3aJladyd  3allMChbiBaTh KpaTKOe YCJIOBUe, TOJICTaBJISTh

qJI/ISI/I‘IeCKI/Ie BeJINYMHEI B q)OpMYJ'IbI " IIPpOBOOUTDH paC‘léTbI, HaXOOUTb
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CIIpaBOYHbIe JdHHBbIE, HEO6XOI[I/IMbIe I penieHusd 3a/1a4, OLleHHBATb

PeaIlnCTUIHOCTDb HOJ'Iy‘IEHHOfI QJHBHHECKOIZ BeJIMYMHEBI

1.8

pacrio3HaBaTh IIPOOJIeMBbI, KOTOpble MOJXKHO peIlWUTb IIpY I1IOMOIIY
(PU3NYECKUX METO/IOB, B OIKWCAHWM MUCCIIe[JOBAHUS  BBIIEJATh
[IpoBepsiemMoe IIpe/IIoJIoJKeHHe (runoresy), pasnu4aTb U
VHTEepIIPeTUPOBATh I0JIy4eHHBIM pe3yJIbTaT, HaXO/UTh OIIMOKU B X0Jie

OIIbITA, AejldTb BBIBOJLI 110 €r'0 pe3yjabTdTaM

1.9

IIPOBOJUTh ONBITBl IO HaOMIOAeHHWI0 (U3NYECKUX SIBJIeHWH WIN
du3nuecknx  CBOMCTB  Tel:  GOpPMYJIMpPOBaTh  IIpOBepsieMble
NpeANoNIOXKeHusl,  cobupaTh  yCTAHOBKY U3  IPeJIOXKeHHOI'o

06opy,11013aHI/m, 3dIIMCBIBATH XO/ OIIbITAd U (l)OpMYJ'II/IpOBaTI) BBIBOIBI

1.10

BBIMIOJIHSATh TpPsSIMble HM3MEepeHUs] C MCIOJb30BaHMEM aHaJOrOBBIX U
1IM$pPOBbIX TPUOOPOB, 3aMKCHIBAaTh IOKA3aHHs MPUOOPOB C Y4ETOM

3aJJaHHOW abCOJIFOTHOW MOTPEeIIHOCTU U3MepeHui

1.11

IIPOBOJIUTDH UCCJIeIOBaHME 3aBUCHUMOCTH OJHOW (PU3NUeCKON BeJIMIUHbI
OT JAPYyIOM C MCIOJIb30BAaHMEM IIPSMBIX H3MepeHU, y4acTBOBaTb B
IUIAaHAPOBAaHUKA Y4eOHOTO MCCIIefJOBaHUs, COOHMpaTb YCTAHOBKY U
BBIIIOJIHSTh U3MepeHus, Clleflysl IpeJyIOKeHHOMY IIIaHy, (PUKCHPOBATh
pe3yJIbTaThl IIOJIy4eHHOM 3aBUCUMOCTH (U3NYECKUX BeJIMYUH B BUJlE
IpeJyIoXKeHHbIX Tabuull ¥ TpadUKOB, /leJlaTh BBIBOABI 110 pe3yJibTaTaM

HccaiaeagoBaHuAa

1.12

IIPOBOIUTH KOCBEHHblEe HW3MepeHUs! (U3NYECKUX BeJUYWH, Clelys
IpeJyIoXKeHHOW WHCTPYKIIUU: IIPU BBINIOJIHEHUM HM3MepeHul cobupaThb
OKCIIeDMMEHTaJIbHYI0 YCTAHOBKY M BBIYUCIIATH 3HAaYeHHe HCKOMOU

BeJINYVHbI

1.13

cobnrofaTh IpaBWIAa TeXHUKW Oe3omacHOCTM IIpu pabore cC

n1abopaTopHBIM 000pYI0BaHUEM

1.14

YKa3bIBaTh NPUHITUIIBI JIEHCTBUS IPUOOPOB U TeXHUYECKUX YCTPOUCTB,
XapaKTepU30BaTh IPUHIMIIBI JIGMCTBUSL HK3Y4YEHHBbIX IPUOOPOB U
TeXHUYECKHUX YCTPOMCTB C MOMOIIbIO UX OMMCAHUSI, UCIIONb3YsI 3HAHUS
0 CBOMCTBax GU3MYECKUX SIBJIEHUA W HeoOXoauMmble ¢u3ndecKue

3aKOHBbI 1 3dKOHOMEepPHOCTH

1.15

IPUBOJUTH TpuUMepbl (HAaxoguTb WHGQOpPMALMIO O IMpHUMepax)
MIPAKTUYeCKOT'0 MCII0JIb30BaHUs PU3NIECKUX 3HAHUM B MOBCEIHEBHOM

KU3HM 1 06ecriedeHrs] 6€30IIaCHOCTH MTPH 00pallleHuy C TpubopamMu
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1 TeXHU4YeCKUMH yCTpOﬁCTBaMH, COXpaHeHUd 3I0POBbA U CO6JIIOII€HI/I$I

HOPM 3KOJIOTMYeCKOI'o IIoBeJleHUus B OKPY)KBIOH_Ieﬁ cpene

1.16

OCYIIeCTBJISITb OTOOP MCTOYHMKOB MHpOpManuu B cetd MHTepHeT B
COOTBETCTBMM C 3aJjlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBe
MMeIOIIIUXCAd 3HAaHUW U IYTéM CpaBHEHWS pPa3jIMYHBbIX HMCTOYHUKOB
BBIIEJIITh UHPOPMALMIO, KOTOpas SBJISIeTCSl IPOTUBOPEYUBOU WIIU

MOJKeT OBITh HeHOCTOBepHOﬁ

WCIIOJIb30BaTh IPU  BBINOJIHEHWA y4eOHBIX 3aJlaHuil  Hay4HO-
HOMYJISIPHYIO JIUTepaTypy (U3NYecKoro COfepKaHWs, CIpPaBOYHbIe
MaTepuaibl, pecypchl ceTu HHTepHeT, Biaferb INpuUéMaMu
KOHCIIeKTHPOBaHHS TeKCTa, IpeoOpa3oBaHUsi MHPOpPMAIMU U3 OIHOMU

3HAKOBOM CUCTeMbI B IPYTYyIO

1.18

CO371aBaTb COOCTBEHHBbIE KpaTKHe MUChbMEHHbIe U YCTHBbIe COOOIeHUs
Ha OCHOBe 2 — 3 UCTOYHUKOB MH(pOpMaIMK GU3NUECKOT0 COo/lepKaHus,
B TOM 4YHCJie TTyOJUYHO JeyiaTh KpaTKWe COOOIeHHs O pe3yJbTaTax
MIPOEKTOB WM y4YeOHbIX HCCIeAOBaHWM, IIPU 3TOM TPAaMOTHO
WCMOJIb30BaTh H3yYeHHBbIM IIOHITHUHHBIA anmnapaT Kypca QU3UKH,

COIIPOBOXKIATh BBICTYILJIEHHE HpeBeHTaHHeﬁ

1.19

IIPpHU BBIIIOJITHEHHWHA y‘IE6HbIX IIPOEKTOB U HUCCIeJOBaHUN pPaciipeneiiaTb
00SI3aHHOCTH B rpyI1iiie B COOTBETCTBHH C IMOCTABJIEHHBIMU 3ald4dMH,
ClIeJUTh 3a BBIINOJIHEHWMEM IlJlaHa [IeMCTBHM, aJieKBATHO OIlleHHBaThb
COOCTBeHHLIH BKJIal B JedaTeJIbHOCTb T'PYIIIIBI, BBICTPAMBATDh

KOMMYHUKATHUBHOE B3aMMO/IEeVCTBHE, YUUTBIBAA MHEHHEe OKPYXKAloKnX

8 KJIACC

Kon
[IPOBEPSIEMOTO
pe3yjbTaTa

HpOBepHeMbIe npeaMeTHbIe pe3yJIbTdTbl OCBOEHUA OCHOBHOM
Oﬁp&SOBHTEHLHOﬁ IMporpaMmsbl OCHOBHOTI'O ob11ero O6p&130BaHI/IH

1.1

HCIIOJIB30BATh ITOHATHUA

1.2

pa3iinidaThb sBJIEHHs II0 OIIMCAHHWIO KX XadPadKTePHBLIX CBOMCTB M Ha

OCHOBE€ OIIBbITOB, IeMOHCTPUPYIOIINX JdHHOe (bHBH‘IGCKOE sIBJIeHHe

1.3

pacro3HaBaTh IMpPOSIBJIeHWe U3yYeHHbIX (U3NYECKUX SIBJIEHUHA B
OKpyXalollleM MHpe, B TOM uucie puandeckue sIBJIeHUs B IPUpO]Ie,

IIpy 3TOM IIEPEeBOAUTH IIPAKTUYECKYIO 34144y B yq86HYIO, BBIJIEJIATDb
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CyllleCTBeHHbIe CBOMCTBA (MpHU3HaKW) GU3UUECKUX SIBJIEHUH

1.4

ONMCBHIBAaTh H3Y4YeHHble CBOWCTBA Tesl W U3MYecKre SBJIeHUS,
WCIIONb3ysl (PU3NYeCKUe BeJIMYWHBbIL, IIpA OINKWCAHUW TPAaBUIBHO
TPaKTOBaTb  (U3MYECKUA  CMBICJI  MCIOJIb3yeMbIX  BEJIMYHH,
0003HaYeHUsI U e[IMHUIbI PU3NIECKUX BEeJIMYUH, HAXOIUTh GOPMYIIHI,
CBSI3bIBAIOIIME  JIAHHYIO  QU3WYECKyl0 BeJIMYMHY C  JPYTUMU
BeJIMYMHAMH, CTPOUTh  TI'pPapuKA  HU3yYeHHBIX  3aBUCHMOCTEHN

$U3NYeCKUX BeJIMYKH

1.5

XdPAKTEPU30BATb CBOWCTBA Tell, (1)PI31/I‘1€CKPI€ sBJIeHrs W IIpOLeCCHhI,
HCIIOJIb3ysd HK3y4YeHHble 3dKOHBbI, IIpKM 3TOM [OdBaTb CJIOBECHYIO
(l)OpMYJ'[I/IpOBKy 3dKOHa 141 3aIIMCBhIBAThb ero MdTeMaTHhu4ecKoe

BbIpaXkeHUe

1.6

00OBSCHATh PU3MUecKue MpoIecchl U CBOMCTBA Tejl, B TOM YHWCJe U B
KOHTEeKCTe  CHUTyallull  IpPaKTUKO-OPUeHTUPOBAHHOI'O  XapaKTepa:
BBISIBJISITh IPUYUHHO-CJIe/ICTBEeHHbIe CBSI3U, CTPOUTh 00bsiCHeHre u3 1 —
2 JIOTUYeCKUX IIaroB C MNOMOIbI0 1 — 2 W3y4yeHHBIX CBOWMCTBA

br3nUecKUx siBIeHu!, GU3NIeCKrX 3aKOHA UM 3aKOHOMEpPHOCTH

1.7

peliath pacuéTHble 3a/lauM B 2 — 3 AeMCTBUS, WUCIIONb3Ys 3aKOHBI U
dbopMyibl, CBSI3bIBAIOLIUE PU3NYECKHe BeJIMYMHBL: Ha OCHOBe aHalu3a
YCJIOBUS 3aJlaud 3allMChbIBaTh KpPaTKOe YCJIOBUe, BBLIABIIATL HEJJOCTATOK
JAHHBIX [UIS pelleHWs 3a/laud, BBIOMpaTh 3aKOHBI U (GOPMYIIHL,
HeoOXo[uMble JJis e€ pellleHHs, IPOBOJIWTb PacyéTbl U CpPaBHUBATh
IIOJlyYeHHOe 3HayeHWe (U3UYeCKONM BeJIMYMHBl C H3BECTHBIMHU

JaHHbIMU

1.8

pacro3HaBaTh IPO6JIeMbl, KOTOpble MOXHO pellWTb TPy IIOMOIIX
du3MYeCKUX MeTOJIOB, MCIO/b3Ysl ONKCaHWe MCCIIefIoBaHUsl, BbIIENSTh
IIpoBepsieMoe IIpeJilloJIo)KeHre, OIleHHWBATh IIPaBWJIBHOCTh IIOPsiiKa

IMpoBeJeHKs UCCIIeJOBAHUS, [1eJIaTh BBIBOIbI

1.9

IIPOBOJUTh ONBITBl IO HaOMIOAEeHHWI0 (U3NYECKUX SIBJIeHWH WIN
du3nueckux  CBOMCTB  Tel:  GOpPMYJIMpPOBaTh  IIpOBepsieMble
IpedNoNoXKeHusl,  cobrupaTh  yCTAHOBKY U3  IPeJIOXKeHHOI'o

06opy)1013aH1/m, OIIMCBIBATH XO/ OIIbITAd U (l)OpMYJII/IPOBaTb BBIBOJIbI

1.10

BBITIOJIHSAThL IMpPsIMble W3MepeHus] C MCI0JIb30BaHWEM aHaJIOrOBBIX
npubOpPOB U JJaTYMKOB PU3NUECKUX BEJIUYMH, CPaBHUBATh Pe3ysIbTaThbl

HM3MepeHUH C Y4ETOM 3aJaHHOUM abCOTIFOTHOM MOTPelIHOCTH
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IIPOBOJIUTH UCCIIeJJOBaHMe 3aBUCHMOCTH OHOU PU3NYeCKOU BeJIMYUHbI
OT [pPYyro¥ C WCIOJIb30BaHUEM IIPSMBIX H3MepeHUi: IUIAHUPOBAThb
rccieloBaHue, coOOMpaTh YCTAHOBKY U BBIIOJHATh U3MepeHusl, Cliefyst
IIpeJUIOKEHHOMY  IUIaHy, (UKCUpPOBAaTh pe3yJsbTaThl I10JIy4eHHON
3aBUCUMOCTH B BHJe Tabiuil U rpaduKoB, JejaTb BBIBOABI 110

pe3yjibTaTaM UCCleJOBaHNUI

1.12

IIDOBOIUTb  KOCBEHHble  M3MepeHUs]  (U3NYECKUX  BEJIMYUH:
IUIAaHWPOBATh M3MepeHus, COOUpaTh 3KCIepUMEeHTalIbHYIO0 yCTaHOBKY,
cienys  IpejIOKeHHOW MHCTPYKIMW, W BBIYUCIATH 3Ha4YeHue

BeJINYVHbI

1.13

cobirofaTh IpaBWIAa TeXHUKW Oe3omacHOCTM IIpu paboTre cC

JabopaTOPHBIM 060PYI0BaHUEM

1.14

XapaKTepu30BaTb TPUHIUIBLI AeUCTBUS U3y4YeHHBIX IPUOOPOB U
TeXHUYECKHUX YCTPOMCTB C ONOPOM HAa UX OIMMCAHUS, UCIIO/Ib3ysl 3HAaHUS
0 CcBoMCTBax QU3MYEeCKUX SBJIEHUH W HeoOXoauMble ¢uanYecKue

3dKOHOMEpHOCTHU

1.15

PaCIiO3HABATh IIPOCTbIEe TeXHU4YeCKue YCTPOIZCTBH U HU3MepUuTeJIbHbIe
HpI/IGOpr II0 CXeMaM M CXeMdTHUYHbBIM DPUCYHKdM, COCTABJIATH CXEeMbL
DJIEKTPHUYECKHX mener C MOOCHegOBaTelIbHbIM U IapaJuieJIbHbIM
coegrHeHrneM 2JIEMeHTOB, pas3iindada YCJIOBHbIE 0003HaYeHUS

2JIEMEHTOB J3JIEKTPHUYECKHX nemneun

1.16

IPUBOJUTL TpUMepPbl  (HAXOOuTh HHPOpPMAIMIO O TpHUMepax)
MIPaKTAYeCKOr0 MCIOJIb30BaHUsl PU3NUECKUX 3HAHWUW B MOBCEHEBHOMU
’KU3HU JIJ1sI 00ecrieyeHUs: 6€3011aCHOCTH TIPU oOpallieHry ¢ nmprubopamu
Y TEXHAYECKUMH YCTPOMCTBAMU, COXPAHEHUSI 3JI0POBbSI U COOTIOeHUS

HOPM 3KOJIOTMYeCKOI'o I1oBeJeHUs B Opr>KElIOH.I€ﬁ cpene

1.17

OCYIIEeCTBJIATL ITOMUCK I/IH(l)OpMaHI/II/I (1)I/IBI/I‘IQCKOFO COIep>XdHUs B CETHU
HHTepHET, Ha OCHOBe MMEIOIIUXCS 3HAaHUM U I'Iy'TéM CpaBHeHHd
JOITOJIHUTEJIbHBIX HWCTOYHHMKOB BBIJIEJIATDh I/IH(l)OpMaI_[I/IIO, KOTOpas

SABJIAETCA HpOTHBOpe‘{HBOI)'I WJIN MOXKeT OBITh HEHOCTOBepHOﬁ

1.18

WCIIO/Ib30BaTh MPU  BBLINOJIHEHWM  y4eOHBbIX 3aJaHUM  HAay4dHO-
HOIYJISIPHYIO JIUTepaTypy (U3NYecKoro CofepkaHus, CIPaBOYHbIe
Marepuainbl, pecypchl cetd HHTepHer; Biajerb npuémamu
KOHCIIeKTUPOBAHUSl TeKCTa, MpeoOpa3oBaHus WUHPOPMAIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B JIPYTYIO
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1.19

CO3/71aBaTh COOCTBEHHbIE MHCbMEHHbIe U KpaTKHWe YCTHbIe COOOIIeHus,
0006111asi MHGOPMAIIUI0 M3 HECKOJIbKUX WCTOYHUKOB (DU3NYECKOTO
cojiepXkaHHus, B TOM 4YWCIe NYOJIMYHO TIPEJICTABIIATh Pe3yJsbTaThl
MIPOEKTHOM WM UCC/IeIoBaTeIbCKOM  JIesiTeJIbHOCTHA, IIPA  3TOM
FPaMOTHO HCIIOJIb30BaTh U3yYEHHBINM IIOHATUMHBIM alapar Kypca

CI)I/ISI/IKI/I, COIIPOBOXIATh BBICTYILJIEHUE HPEBEHTaHHeﬁ

1.20

IIPU BBINIOJTHEHUM Y4eOHBbIX NPOEKTOB M MCCJIeIOBAaHUM (PU3NIECKUX
IIPOIIECCOB pacIipefiesiiTh O0S3aHHOCTU B TpYIIle B COOTBETCTBUU C
IIOCTaBJIEHHBIMU 33Jla4aMHU, CJIe[IUTh 3a BBIIIOJIHEHUeM IIaHa JeHCTBUN
YU KOPPEeKTHUPOBaTh ero, aJiekBaTHO OlleHWBaTh COOCTBEHHBIA BKJIAJl B
JesiTeJIbHOCTh TPYIIIIHI, BBICTPaUBaTh KOMMYHHKaTUBHOE

B3aUMO/IeCTBHeE, IIPOSIBIISIS TOTOBHOCTD pa3peliaTb KOHMIUKThI

9 KJITACC

Kon
ITPOBEPSIEMOTO
pesyJibTaTa

[TpoBepsieMble IipeiIMeTHbIe pe3yJibTaTbl OCBOEHHSI OCHOBHOM
06pa3oBaTeyibHOW MPOrpaMMbl OCHOBHOT'O 00111ero o6pa3oBaHUs

1.1

HCIIOJIb30BATh U3y4YEeHHbIE ITOHATHUS

1.2

pPa3indaThb fBJIeHUS II0 OIIMCAHHUIO HX XdpdKTepHbIX CBOMCTB U Ha

OCHOBe OIIbITOB, JIeMOHCTPUPYIOIIUX JIaHHOe pU3ndecKoe siBJieHre

1.3

pacrio3HaBaTh IpOsIBIeHWe W3y4YeHHbIX (U3NUeCKUX SIBJIEHUH B
OKpYy’kaloIlleM MHpe, B TOM 4ucie pu3ndeckue siBieHUs B TPUPO]IE,
IIPU 3TOM IepeBOAUTH MPAKTUYeCKyl0 3a/ladyy B yueOHYIO, BbLIEJSTh

CylleCTBeHHbIe CBOMCTBA (IIpHU3HAKW) PpU3NUECKUX SBJIeHUN

1.4

OIKMCHIBATh M3y4YeHHble CBOMCTBA Tel U (U3NYeCKHUe sBJIeHU,
VCIIONIb3ysl $U3UYeCKue BeJUYMHBI, I[P OIMCAHWW IIPaBUJIBHO
TPakTOBaTb  (QU3UYECKUA  CMBIC]I  HCIOJIb3YeMBIX  BeJIMYMH,
0003HaYeHUsI U e[IUHUIIBI PU3NIECKUX BeJIMYMH, HAXOAUTb (GOPMYIIHI,
CBA3BIBAIOIIME JIAHHYK0  QU3WYECKYH0 BEJIMYMHY C  JIPYTUMH
BeJIMYMHAMY, CTPOMTh  TIpapUKMA  M3Y4YEHHBIX  3aBHUCHUMOCTEHN

Cl)I/ISI/I‘IECKI/IX BeJINYNH

1.5

XdPdKTepu30BdTb CBOMCTBaA TeJl, Cl)I/IBI/ILIE‘CKI/Ie sSBJIEHHA KW IIPOLECCHI,
HCIIOJIb3ySd H3y4YeHHbIe 3dKOHBbI, IIpH JTOM [dBdTb CJIOBECHYIO

(1)0pMYJ'IHpOBKY 3dKOHA H 3dlIMCBIBATL  €ro MaTeMaTh4eCKoe
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BbIpaXkeHUe

1.6

00OBSCHATh prU3MUecKUe MPOIecChl U CBOWCTBA Tejl, B TOM 4MCJle U B
KOHTEKCTe CUTyallul IIPaKTUKO-OPUEHTHUPOBAHHOI'O  XapakTepa:
BBISIBJISITH IPUYMHHO-CJIe[ICTBEeHHbIe CBSI3U, CTPOUTh OOBSICHeHHe U3 2
— 3 JIOTMYeCKHX MIaroB C IOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(PU3NYeCKUX SABJIEHUHN, GU3UYECKUX 3aKOHA UJIM 3aKOHOMEpHOCTHU

1.7

pemiath pacyéTHble 3aja4u (onMparoliyecs Ha cucremMy u3s 2 — 3
ypaBHEHHH), HWCHOIb3Yysl 3aKOHBI W (GOPMYJIBl, CBSI3BIBAIOIIHE
dusnyeckre BeJIMYMHBL: HAa OCHOBe aHajdM3a YCJIOBUS 3afavu
3aIMChIBaTh KpaTKOe YCJIOBHMe, BBIBIATh HEHOCTAIOMIMEe WM
M30BbITOYHBIE JTaHHbIe, BBIOMpATh 3aKOHBI U GOPMYJIbI, HEOOXO/IUMbIe
IV pellieHrs, ITPOBOAWTH pACYEThl M OIEHHBATh PEeATMCTUYHOCTD

INOJIy4YEeHHOI'O 3Ha4YeHHA CbHBquCKOﬁ BeJIMYHHbI

1.8

PacCIiio3HaBaTb HpO6JI€MbI, KOTOpble MOXHO peluTb IIpyu IIOMOIIU
Cl)I/IBI/I‘IeCKI/IX MeTOIOB, HCIIOJIb3yA OIlMCaHKWe HKCCIIeI0OBAHUA, BbIOEIATb
IpoBepsaemMoe IIpedrojio)keHre, OHEeHUBATb [IPABUJIBHOCTL IIOPAAKd
IIpoBeieHrs HKCCIieJOBaAHMsd, [OejlaTb BbIBOJbI, HWHTEPIIPeTHPOBATh

Pe3yJibTaThbl Ha6J'IIDJ:[eHPIfI " OIIBITOB

1.9

MPOBO/IUTHL OTBITHI 10 HAOMIONEeHHUI0 (PU3NYEeCKUX SIBJIEHUM WU
$U3NIECKHUX CBOWCTB TeJl: CaMOCTOSITEIbHO COOMpaTh yYCTAaHOBKY W3
M30BITOYHOTO Habopa 0OOpy/IOBaHUS, OMMCHIBATH XOJ OIbITAa U ero

pe3ysbTaThl, GOPMYJIMPOBATh BHIBO/IbI

1.10

IIPOBOIUTL IIPU  HEOOXOJUMOCTH Cepri0 IMpSMBIX H3MepeHuH,
orpeqieNisisi CpeflHee 3HAYEHHWe U3MepseMOoW BeJUYUHbI (POKyCHOe
paccTosiHue coOuparoIieil JMH3bI), 000CHOBBIBaTH BBIOOpP crocoba

r3MepeHus (MI3MepUTesIbHOTO ITpHUOopa)

1.11

IIPOBO/IUTHL HCCJIe[IoBaHMe 3aBHUCUMOCTel (U3UYeCKUX BEeJIUYUH C
WICIIO/Ib30BAaHHWEM TPSIMbIX M3MEpeHWi: IUIAHUPOBATh HCCIeflOBaHue,
CaMOCTOSITEJIbHO COOMpPaTh YCTAaHOBKY, (GUKCUPOBATh pPe3ysibTaThl
MOJIyYeHHOW 3aBUCUMOCTU (PU3NYECKUX BeJIMYMH B BUJle TAOIMUIMU

rpaduKOB, JeyIaTh BBIBOJIBI 110 Pe3yIbTaTaM HCCIIeIOBAaHUS

1.12

IPOBOIUTL ~ KOCBEHHble  M3MepeHMs]  QU3UUECKUX  BEJINYMH:
MJIaHUPOBATh U3MepeHHsl, COOUPATh 3KCIePUMEeHTAIbHYI0 YCTAaHOBKY
Y BBINOJHATh W3MepeHus, CJleflys IMpejioXKeHHOW WHCTPYKIIWH,

BBIUUCJIITE 3HdYeHHWe BeJIMYWMHblI W dHAJIUM3WPOBATL II0JTYy4YeHHBbIe
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pe3yJbTaThl C YYETOM 3aJJaHHOM MTOTPEITHOCTH U3MepeHUr

1.13

cobirofaTh TpaBWla TeXHUWKU Oe3onacHOCTW TIIpu  paboTe cC

sabopaTOpHBIM 060pyI0BaHHEM

1.14

Pa3/iIn4daTb OCHOBHbBIE IIPHU3HAKHW H3YYEHHBIX (1)I/IBI/I‘IECKI/IX MoOJeJleu:
MdTepHajibHAaAaA TOYKa, abCOJIIOTHO TBépHOE TeJI0, TOYeYHbIM UCTOYHUK
CBeTa, JIy4, TOHKas JIMH34d, IJIaHETapHasd MOJejIb aTOMa, HYKJIOHHad

MOJieJIb aTOMHOTI'0 gapd

1.15

XapaKTepu30BaTh NPUHIMIBLI AEMCTBUS M3y4YeHHBbIX I[PUOOPOB U
TeXHUYECKUX YCTPOMCTB C ONOpPOM HAa WX ONMCAHHWS, HCIOJIb3ys
3HAaHUSI O CBOMCTBax (U3WYECKUX SIBJIEHUA UM HeoOXOoauMble

dusnyeckrie 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh  CXeMbl M CXeMaTHYHble DPUCYHKA M3y4YEHHBIX
TeXHUYECKUX YCTPOMCTB, V3MepUTeJIbHBIX prubopoB u
TEeXHOJIOTMYeCKUX IIPOIIeCCOB IPU pellleHWH Yy4eOHO-TPaKTUYeCKUX
3ajja4, ONTUYECKHe CXeMbl I IOCTPOeHUs N300paKeHUH B INIOCKOM

3epkajie ¥ cOOUparoIeH JIrH3e

1.17

IPUBOUTL IIpUMepbl (HAaxoguTb WHQPOPMAIMIO O IIpUMepax)
MPAaKTUYeCKOTO UCIOb30BaHUs GU3NYECKUX 3HAHUH B MMOBCETHEBHOM
KU3HM JIJ1s1 0becriedeHus: 6€3011aCHOCTH TIPU oOpalileHuH ¢ TpubopamMu
U  TeXHWYeCKMMH YCTPOMCTBAaMH, COXPaHEHWs  3JI0POBbS U

COOJTIO/IEHUSI HOPM 3KOJIOTMYeCKOT0 TIOBe/IEHUsI B OKPYKalolIel cpejie

1.18

OCYIIECTBJIATh MOMCK UHPOPMALIUU PU3NUECKOTO COIEP>KaHUS B CETH
HHrepHeT, camocTOsATeNIbHO GOPMYJIMpPYs IIOMCKOBBIA  3arpoc,
HaxOJIUTb  IIyTH  OIpefeieHUs]  JIOCTOBEPHOCTU  IOJTyYeHHOU
vH(OpMaIMM Ha OCHOBe HMEIOIIMXCSl 3HAHWK U JIONOJIHUTEJIbHBIX

HCTOYHHUKOB

1.19

WCIIOIb30BaTh IPH  BBINIOJIHEHWM Y4eOHBbIX 33JJaHMA  Hay4HO-
MOIYJISIPHYIO JINTEPaTypy (PU3NYecKoro CoJiep>KaHus, CIPaBOYHbIe
Marepuainbl, pecypchl cetu HWHTepHeT; BiajeTb NpUEMaMHu
KOHCIIeKTMPOBAHHUs TeKCTa, IpeoOpa3oBaHusi UHPOPMALUU U3 OJHOM

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3maBaTh COOCTBEHHble IHChbMEHHBbIE UM YCTHbIe COOOINeHUs Ha
OCHOBe HWHG}OPMAlIMKM U3 HECKOJIbKUX MCTOYHUKOB (UINYECKOTO
CoJlepKaHusl, MyOJIMYHO TPEeNCTaB/ISITh pPe3ysbTaThl MPOEKTHOW WU

HUCCIIe0BaTeIbCKON AesTeJIbHOCTH, IIPpY 3TOM I'PAMOTHO HCIIOJIb30BATb
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V3Y4YEHHBbIM IOHATUMHBIA anmapaT MU3ydaeMOoro pasfesna (QU3NKU U
COIIPOBOXKAATh BBLICTYIUIEHHWe Ipe3eHTalldell C y46TOM O0COOeHHOCTeHr

ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBINIOJIHEHWM y4eOHBIX IIPOEKTOB M HCCJeloBaHUM (U3NYeCKUX
IIPOIIeCCOB paclpefiesisiTh 00s3aHHOCTH B IpYIIle B COOTBETCTBUHU C
IIOCTaBJIeHHbIMM  3aJladyaMM, CJIeJUTh 33 BBLIIIOJIHEHWEeM IUIaHa
TIEeNUCTBUM U KOPPEKTUPOBAaTh ero, afleKBaTHO OLleHWBaTh COOCTBEHHBIN
BKJIQJI B [1eATeJIbHOCTb T[PYIIbI, BBICTpaUBaTb KOMMYHHKaTUBHOE

B3aMMO/IEVCTBHE, IMPOABJIAA TOTOBHOCTDL pPa3pelldTb KOHCbHHKTbI
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[TPOBEPAEMBIE 3JIEMEHTHBI COOEPKAHUA

7 KJIACC

Kon
paszesna

Kop snemenra

HpOBepHEMbIE JJIeMeHTbI COAepP>KaHHA

®U3HKA U EE POJIb B [TIO3HAHUH OKPYXAIOIIETO MHUPA

1.1

dusuka — Hayka O Ipupojie. SIBJIeHUs] TPUPOABIL.
dusnyeckue  SBJIEHUS: MeXaHWYeCKHe, TeIlJIOBble,

JJIeKTpHU4eCKre, MarHuTHbIe, CBeTOBbLIe, 3ByKOBLIe

1.2

dusnueckre BelWuuHbL. M3MmepeHue — u3MuecKUx
BesimuvH.  Pusuueckue  mipubopsl.  [lorpemHocth

rM3MepeHrd. MexxyHapoiHasi cucTeMa eJIMHUI]

1.3

ECTECTBEHHOHay‘{HbIﬁ MeTO/J, IIO3HAHHA: Ha6JIIOI[€HI/IE,
ITOCTAHOBKA HAYYHOI'O BOIIPOCA, BbBIABWXKEHHE THUIIOTE3,
OKCIIEpUMEHT 110 [IIpOBepKe THIIoTe3, 00OBsICHEHUe

H86J'IIO)IaeMOFO sIBJIeHH

1.4

Ornrcanve GU3NIECKUX SIBJIEHUN C TIOMOIIBIO MOJIesier

1.5

[TpakTHyeckure pabOTHI:

H3mepenue pacCcTOsSIHUM.

N3mepenne o6bEMa XKUIKOCTH U TBEPJIOTO TeJla.
Omnpenenienre pa3aMepoB MaJlbIX Tel.

H3mepenue Temneparypel IIPpU IOMOIIY YXUJAKOCTHOTO

TepMOMeTpa U JIaTYMKa TeMIlepaTyphbl

I[TEPBOHAYAJIbHBIE CBEAEHHWA O CTPOEHHUU BEHIECTBA

2.1

CTpoeHMe BellleCTBAa: aTOMbI M MOJIEKYJIbl, UX pa3Mephl.
OnbIThl,  JOKa3bIBAIOIME  JUCKPETHOE  CTpPOeHue

BeIlecTBa

2.2

HBI/I)KEHI/IQ YaCTHUII BellleCTBa. CBsa3b CKOPOCTH IBUKEHH A

4acTun  C TeMHepaTYPOﬁ. BpOYHOBCKOE JBUW)KeHune,

nuddysus

2.3

BiaumoeiicTBre 9acTUIT BEIleCTBa: IPUTSHKEHUE U

OTTaJIKMBaHHE

2.4

ArperaTHble COCTOSIHMS BelleCTBAa: CTpPOeHHe Ta30B,
KUAKOCTeH W TBEPABIX  (KPUCTA/UIMYECKUX)  Tell.

BzaumocBs3b Mexnay CBOMCTBAaMH BeIlleCTB B Pa3HbIX

71




drperaTHbIX COCTOSHHAX W HX dTOMHO-MOJIEeKYJIIPHBbIM

CTpOeHreM
2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUIM BOJIbI
[IpakTryeckue paboThi:
Onenka pAuameTrpa aTomMa MeToAoM  psiioB  (C
26 HCIIOJIb30BaHWeM $oTorpadpum).

OnbITHI 110 HAOJTIOJIEHUIO TEIVIOBOT'O PaCIIMPeHHUsl Ta30B.
OmnbITHI IO OOHAPY>KEHHUIO TeMCTBUS CHJT MOJIEKYJISIPHOTO

IIPUTAXKEHU A

JBWXEHWE U B3AUMOJIEUCTBHE TEJ

21 MexaHnnueckoe IBHDKEHUe. PaBHoMepHOoe u
HepaBHOMEpHOe JIBI)KeHUe

29 Ckopoctb. CpepfHsisi CKOPOCTb TPU HEpaBHOMEpPHOM
JIBIDKeHUU. PacuéT myTu u BpeMeHU JIBUXKEeHUs!
SIBnenve wHepnuu. 3aKOH HHeplyd. B3aumopeiicTBue

3.3 TeJl KaK MPUYMHA MU3MEHEeHUs] CKOPOCTU JIBWDKEHUS Tell.
Macca kak Mepa UHEepTHOCTH TeJia

24 IInotHocThb BerjectBa. CBs3b IIJIOTHOCTU C KOJIMYECTBOM
MOJIeKYJI B eJIMHUIle 00bEMa BelllecTBa

3.5 Cwia Kak XapaKTepUCTHUKa B3aUMOJIeUCTBUS Tell

26 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl C
IIOMOIIBIO IMHAMOMeTpa

27 SIBnenue TaroreHud U cuna TsokecTu. Cuiia TSOKeCTH Ha
Ipyrux mwianerax. Bec tena. HeBecomoctb

23 Cuna Tpenus. TpeHue CKOJIbXEHWUS W TPEHHe TIOKOS.
Tpenue B npupoie ¥ TeXHUKe

29 CrnokeHrde CuWJI, HalpaB/JeHHBIX II0 OJHOM MPSMOM.
PaBHOpelicTBYIOIIIAs CHIT
[IpakTryeckue paboTHI:
OmpeniesieHe  CKOPOCTU  PaBHOMEPHOTO  JIBMPKEHHSI

3.10 (mapyka B JKWUIKOCTH, MOJIeJId  3JIeKTPUYeCKOro

aBToMoOWIss ¥ Tak jainee). OnpeneneHve cpegHen

CKOpPOCTH  CKOJIb>KE€HHs 6pyc1<a WX 1[IdpUKa II0
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HAKJIOHHOM  IulockocTtd.  OmpenesieHye  IUIOTHOCTH
TBEPJOr0 Tena. OnbITHI, JeMOHCTpUpYIOI1e
3aBUCUMOCTb pacTsDkeHUs (nedopMaliyu) NpPY>KUHBI OT
NPUWIOXeHHOW cwibl.  OIBITHL,  J1IEMOHCTPUpYIOIINe
3aBUCHMOCTb CHUJIbI TPEHMsI CKOJIbKEHUSI OT Beca Tesla U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

3.11

dusnueckue SIBIeHUS B NIPUPOZe: IpUMephbl ABWKEHUS C
Pa3IMYHBIMUA CKOPOCTSMU B KMBOW U HEXWUBOU IIPUPOJIE,

JIeCTBUE CUJIbI TpeHus B IIpUpoe U TeEXHHUKe

3.12 TexHUYeckre yCTPONCTBA: TMHAMOMETP, OJIIUITHUKA
JABJIEHUE TBEPJIBIX TEJI, KUJIKOCTEH U T'A30B
41 HaBnenne TtBépaoro Tena. CnocoObl yMeHbIlIeHUS U
' yBeJIMYeHUs 1aBJIeHus
42 JaBienue raza. 3aBUCHMOCTD JIaBJIeHUS ra3a oT 0O0bEMa,
' TeMIlepaTypbl
43 [Tlepenaua gaBieHus TBEPABIMUA TelaMH, >KUJKOCTSIMU U
' raszamu. 3akoH Ilackans. [ITneBMaTHYeCKre MaIlIMHbI
3aBUCUMOCTh  JIABJIEHUSI JKHUJAKOCTH OT  TJIyOHHBI.
4.4 I'unpocratudeckuit nmapagokc. CoobIaronmecs: Cocy/ibl.
[MappaBnyuyeckrie MexaHU3MBI
Atmocdepa 3emin u atMochepHoe faBiieHue. [IpuauHbI
45 CyIlleCTBOBaHMSI BO3IOyIIHOM 06010uku 3emiu. OnbIT
' Toppuyenni. 3aBUCUMOCTh aTMOCHEpPHOTO JIaBJIeHUs] OT
BBICOTHI HaJ YPOBHEM MOPSI
A6 Usmepenne armocdepHoro gasieHus. IIpubopsl mjis
' r3MepeHUs] aTMOCGEPHOTO JIaBJIeHHUsI
47 JlelicTBHe XXUIIKOCTU U ra3a Ha IOIPY>KEHHOE B HUX TeJlO.
' BoiTankuBarorias (apxyuMe/ioBa) cuia. 3akoH Apxumena
4.8 [InaBanue Tesn. Bo3gyxoriaBanue
[IpakTrueckue pabOTHI:
HccnepoBanue 3aBUCMMOCTH Beca Tejla B Bofie OT 00bEMa
4.9 MOTPY>KEHHOW B JKUAKOCTb dYacTu Tena. OmpeneneHue

BBITAJIKUBAIOIIIEl  CWIbI, [JEeWCTBYIOILle Ha TeJlo,

MOTPYy>XEHHOe B >KUIKOCTb. [IpoBepka He3aBUCUMOCTH
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BBITQJIKUBAIOIE CWIbI, [OEeUCTBYIOIe Ha Telo B
>KAJKOCTH, OT Macchl Tena. ONBITHI, JeMOHCTPUPYIOIIYe
3aBHCUMOCTb BBITAJIKUBAIOLEN CUJIbI, JEeUCTBYIOIeN Ha
TeJI0 B KUJKOCTH, OT 06bEMA MOTPY>KEHHOU B XKUIKOCTh
YacTH TeJla u oT IUIOTHOCTH JKUIKOCTH.
KoHcTpyrpoBaHve apeomeTpa WM KOHCTPYMPOBaHUe

JIOJIKU U OollpejieieHue e€ rpy30I0bEMHOCTH

cI)I/IBI/I“IECKI/IE SABJIEHUS B HpI/IpOHEZ BIIMsIHUE
4.10 aTMOCGEepHOTOo /IaBJeH!s Ha )KUBOW OpraHU3M, IJIaBaHUe

pBIO

TexHudeckue yCTpOHCTBA: COOOIIAIONIAECS COCY/IbI,
i1l YCTPOMCTBO  BOJOMIPOBOJA, THUIAPABIMYECKUN Ipecc,

MaHOMeTp, 6apoMeTp, BBICOTOMep, IOPIIHEBOH HAacoC,

apeoMeTp

PABOTA, MOINHOCTDb, SHEPI'MA

5.1 MexaHudeckasi paboTa
5.2 MexaHn4deckast MOIIIHOCTh
- 5 [TpocTble  MexaHU3Mbl:  pblyar, OJIOK, HAKJIOHHAas
' IJIOCKOCTh. [IpaBriio paBHOBecHs pblyara
5.4 [IprMeHeHye npaBriia paBHOBECHS pbluara K 6JI0Ky
«3070TOE  TIPAaBWJIO»  MEXaHUKH. Koaddurment
5.5 MI0JIE3HOTO JIEWCTBUSI MexaHU3MOB. [IpocTble MexaHU3MBbI
B OBITY U TEXHUKE
5.6 [ToTennuanbHasi 3HEPTUH TeJla, MOTHSATOTO Hafl 3eMIIen
5.7 Kunernyeckas aHeprus
c g [TosniHast mMexaHWuyeckasi SHeprusi. 3aKOH W3MEHEeHHUs WU
' COXPaHEeHHsl MeXaHUYeCKOMN 3HepTryun
[IpakTryeckue paboThi:
Omnpenenenre paboThl CUIIBI TPeHHUs IIPU paBHOMEPHOM
- IBIKEHUM Tejla [0 TOPU3OHTAJIbHOW IMOBEPXHOCTH.
' HccnenoBanue ycinoBuii paBHOBecHs peluara. Mizamepenue
KIIJI HakioHHOM TUIOCKOCTA. M3ydeHwe  3akoHa
COXpaHeHUsl MexaHUYeCKON 3Hepruu
5.10 dusuyeckue sBJIEHUS B IpUpoOJle: pbluarM B TeJjle
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YJeJioBeKa

5.11

TexHudeckye yCTpOMCTBA: pblYyal, I[OJBWXHBIA U
HEIIOJIBDKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, IPOCTHIE

MeXaHU3MBI B OBITY

8 KIIACC
Kopn
Kop anemenTa [IpoBepsiemMbie 35ieMeHTHI COJIep>KaHUs
pasnena
TEIUVIOBLIE ABJIEHUA
OcHOBHBIE  TIOJIOXKEHHsI  MOJIeKYJIIPHO-KMHEeTHYeCKOH
61 Teopyy CTpPOeHMs BellecTBa. Macca U pa3Mepbl MOJIeKY!I.
. OnpIThl, TNOATBEpPXAAIOIIMe OCHOBHbIE — IIOJIOXKEHUs
MOJIeKYJISIPHO-KMHEeTHYeCKON TeOpuH
Mogenn  TBEpHOro, OKMAKOIO M ra3000pasHOro
6.2 cocTosiHMM BemiecTBa. Kpucrauyeckve U amopdHble
Tena
OOBbsicHeHVe CBOMCTB Ia30B, XUAKOCTeW U TBEPABIX Tell
6.3 Ha OCHOBe TIIOJIOKEHUM MOJIeKYJIIPHO-KUHeTUYEeCKON
TeOpUH
6 6.4 CMauMBaHUe U KallWUISIpHbIe SIBJIeHUS
6.5 TeruioBoe paciivpeHye 1 cxarve
6.6 Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTbBIO
. TeIJIOBOT'O IB)KeHHs YaCTHUIL
6.7 BryTpeHnHsis sHeprusi. Criocobbl M3MeHeHHsl BHYTpPeHHel
' SHepruu: Telionepesaya ¥ coBepileHue paboThl
6. Bupbl Temsonepesjauu: TeIUIONPOBOAHOCTb, KOHBEKIIHS,
' U3JTydeHre
KomuuecTtBO  TemnoTel.  YpeinbHas  TEIUIOEMKOCTb
6.9
BelllecTBa
6.10 TeriooOMeH U TelsioBoe paBHOBecHe. Y paBHeHUe

TeryIoBOro bajaHca
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6.11

IInaBnenue u OTBep/ieBaHHe KPUCTAJUVIMYeCKUX BellleCTB.

Yneanaﬂ TeIl10Ta I1JIaBJIeHus

6.12

[Tapoobpa3oBanre U  KoHAeHcanus.  Mcrapenue.
Kunenwe. VYgenpHass  Temiota  mapooOpa30BaHMUS.
3aBUCUMOCTh TeMIlepaTyphbl KUIIeHUsI OT aTMOChepHOro

JaBJIEeHHS

6.13

BiaxkxHocTh BO31yxa

6.14

SHepFI/ISI TOILJIMBA. Y,ueanaﬁ TeIlJI0OTa CrOpaHKA

6.15

[Tpunnunel  paboTtel  TemioBbix — ABuratesied  KIIJ
TeIUIOBOI'O ABUraTess. 1elioBble OBUraTejd M 3alfura

OKpYKalolllen Cpeibl

6.16

3akoH COXpPdHeHUs U IpeBpallleHrs SHEePIvur B TeIlJIOBbIX

nporeccax

6.17

ITpakTueckrie paboTHI:

OnbITHI IO 06HAPY>KEHUIO JIEHUCTBUS CUJI MOJIeKYJISIPHOTO
[IPUTSDKEHUSL.

OnbITel 10 BBIPALIMBAHUIO KPUCTAJUIOB II0BAapPEeHHOM
COJIY WJIM caxapa.

OmnbIThl 10 HAOGJIOJIEHUIO TEIUIOBOTO PAaCIIUpPeHHs ra3oB,
JKUJIKOCTEN Y TBEPIBIX Tell.

Omnpenenenyve AaBiieHrs BO3yxa B 6ajuIoHe MIMPUIIA.
OnbITEl, OEMOHCTPUPYIOLIME 3aBUCUMOCTb HaBJIeHUSs
BO3/lyXa OT ero o0bEMa U HarpeBaHusl WK OXJIaXK/IeHUSI.
[IpoBepka ruIOTe3bl JMHEWHOW 3aBACUMOCTH [IJIMHbI
cTojbWKa >XHUIKOCTH B TepMOMeTpPUYecKOd TpyOke OT
TemIepaTypbl.

Habimtoienye u3aMeHeHUs BHYTpeHHeW 5HepPruy Teja B
pe3yJibTaTe Tellyioliepeiadv ¥ paboThl BHEIITHUX CHJL.
HccnenoBanue siBieHrs TerioobMeHa IpU CMeIIMBaHUU
XOJIOJTHOM U TOpSYeil BOMIbI.

Omnpenenenre KonM4yecTBa TEIVIOTHI, IIOJy4YeHHOI'O BOAOW

IpU  TelJIoOOMeHe C HarpeTbiM  MeTaJUIM4eCKUM
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[TAJTUHIPOM.
Ompenienienre yeJIbHOW TEIJIOEMKOCTH BEITECTBa.
HccnepoBanue mporiecca UCIapeHusl.
OrnpeniesieHre OTHOCUTEJIBHOM BJIaXKHOCTU BO3/yXa.

Omnpenenenyve ynielbHOW TEIUIOTHI IIaBJIeHUS JIbJIA.

6.18

@dusnueckue sBJIEHUS B IIPUPOAe: IIOBEpPXHOCTHOE
HaTsDKeHWe W KalWUISIpHble SIBJIeHHs B TIPUpOJe,
KPUCTAJUThl B TIpUpojie, uanydenre CoJiHIIA, 3aMep3aHue
BO/IOEMOB, MOpPCKHe OpH3bl; 0Opa3oBaHKe pOChl, TyMaHa,

HHes, CHera.

6.19

TexHudeckyve  yCTPOWCTBA:  KalWUISIPbl,  I[PUMepHI
WCIIO/Ib30BAHUS KPHUCTAJUIOB, >XUJKOCTHBIA TepMOMETP,
JATYMK TeMIlepaTypbl, TepMOC, CHCTeMa OTOIIJIeHUS
JIOMOB, THUI'POMeTpBI, IICUXpPOMeTp, IlapoBasi TypOWHa,

JIBUTaTeJlb BHyTPEHHEeT0 CrOPaHusl.

SJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 JneKkTpu3anys Tell. J[Ba pofa 3j1eKTpUYeCKUX 3apsi/ioB
BsaumopeiictBue 3apsbkeHHbIX Tel.  3akoH — Kysona

7.2 (3aBUCHUMOCTb CHJIbI B3aUMOJIEMCTBHUS 3apsHKEHHBIX TeJl OT
BEJIMUMHBI 3apSIOB Y PACCTOSIHUSL MEXTy TeJIaMH)
OnekTpuyeckoe mosie. Hanpsok€HHOCTh 371eKTPUYeCKOro

7.3 nosis. [IpuHIMI Cynepno3unuu 3JIeKTPUYeCKUX IoJei
(Ha ka4eCTBEHHOM YpPOBHE)
Hocurtenu anexTpuydeckux 3apsiioB.  JJjieMeHTapHBIMA

7.4 anexkTpudeckui 3apsi. Ctpoenue atoma. [IpoBogHuku u
JTM3JIeKTPUKHU

7.5 3aKOH COXpaHeHMsI 3JIeKTPUUeCKOro 3apsiia

76 ONeKTpUYecKut  TOK.  YCJIOBHS  CYyIlIeCTBOBaHUS

' JNIeKTPUYIeCcKOro ToKa. MICTOYHUKY MTOCTOSIHHOTO TOKA

JencTBus 3JIeKTPUYECKOT0 TOKa (TemoBoe,

7.7 XAMHWYEeCKoe, MarHuTHoe). OJIeKTPUYeCKUiA TOK B

KHUIOKOCTAX U I'a3aX
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Onekrtpryeckass Ienb. Cuia ToOKa. OJleKTpuYeckoe

7.8

HalpsDKeHre

ConpoTurBiieHHe POBOAHUKA. Y JIelIbHOe COIPOTUBJIEHUE
7.9

BellecTBa
7.10 3akon Oma /iji y4acTka 1enu

[locnemoBarenbHOE ¥ TapajuleJibHOe  COeIMHEeHHe
7.11

MTPOBO/THUKOB

Pabora ¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKA. J3aKOH
7.12

Hoxoynst — Jlenna

OJeKTpUYecKrde Iend W TOTPeOUTesTd 3JIeKTPUIECKOU
7.13

sHepruu B ObITy. KopoTkoe 3aMbikaHue

[TocrossHHBle MarHuThl. B3auMopeiicTBHe IOCTOSIHHBIX
7.14

MarHUTOB

MarauTtHoe mosile. MarHuTHOe Tiojie 3eMJIM U ero
7.15

3Ha4YeHHe JIJIs1 )KU3HU Ha 3emJie

OmnpeiT Jpcresia. MarHuTHOe 10J1e 3J1eKTPUYecKoro TOKa.
7.16

[IpuMeHeHVe 371eKTPOMAarHUTOB B TEXHUKE

JleficTBe MarHUTHOTO IIOJisS Ha TPOBOAHUK C TOKOM.

OneKkTpo/BUraTeslb MOCTOSIHHOTO TokKa. Ycrosb3oBaHue
7.17

QJIeKTpOJIBUraTesie B TeXHWYeCKUX YCTPOMCTBaX M Ha

TpaHCIIOpTe

Ombrtet Papages.  SIBneHwe  37€KTPOMArHUTHOU
7.18

nHaykiu. [IpaBuno Jlenna

JmnekTporeHepaTop. Criocobb1 MOy YeHUs
7.19 3JIeKTPUYeCKON SHEprumu. JNeKTPOCTAHIINH Ha

BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUHU

[IpakTryeckue paboThi:

OnbITHI IO HAOJIIOJIEHUIO 3JIeKTPU3AINU TeJl UHAYKIIUen

Y TIpY COTIPUKOCHOBEHUHU.
7.20

HccnenoBanue [1eHCTBUSI 3JIeKTPUYeCKOrO IMOJISL  Ha
IIPOBOJJHUKH U AU3JIEKTPUKH.

Cbopka ¥ TmpoBepka pabOThI 3JIEKTPUYECKOW Ieru
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IIOCTOSIHHOT'O TOKa.
H3mepeHue U peryjavpoBaHye CUJIbI TOKA.

H3mepeHue U peryavpoBaHre HallpsDKeHUs!.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIEro depes
PesrcTop, OT CONPOTUBIIEHUSI pe3UCTOpa U HalpshHKeHUs
Ha pesucTope.

OnbITH, IeMOHCTPUpYIOLIHe 3aBHCUMOCTb
QIIeKTPUYeCKOr0 COIPOTHBIIEHUS IIPOBOJHHMKA OT €ro
JJIMHBI, IUIOMIaaX II0IIepevYHOro ce4eHrd U MaTepuaiia.
IlpoBepka 1mpaBWUa CJIOXKEHWsI HAIpPSDKEHWA  IIpU
[I0CJIe[IOBAaTelIbHOM ~ COeIMHEHUM JIByX Ppe3UCTOPOB.
ITpoBepka mpaBwiia Ajis CWIBI TOKA IIPU IapajulelIbHOM
coefuHeHUMM  pesucTopoB.  Ompenenenvie  paboThl
JIEKTPUYECKOr0  TOKa, MIyIero 4Yepe3 Pe3UCTOp.
OmnpenesleHre  MOIIHOCTH  3JIEKTPUYECKOI'O  TOKa,
BbI/leJIsieMOoN Ha pe3ucTope. McciienoBanve 3aBUCHMOCTH
CWIbI TOKa, UIyIlero 4epe3 JIAMIIOUKY, OT HaIpPsDKeHUs
Ha Hell. Onpenenienue KI1JI HarpeBatesns. MccienoBanue
MarHUTHOTO B3aUMOJEWCTBUSI IIOCTOSIHHBIX MAarHUTOB.
H3yueHne MarHMTHOTO IOJISl HOCTOSIHHBIX MarHUTOB TPU
ux obbeguHeHuMn U pasnenenuu. HcciegoBanue
JIeMCTBYS 3J71eKTPUYeCKOI0 TOKa Ha MarHUTHYIO CTPeJIKY.
OnbITB,  JIEMOHCTPUpPYIOIIMe  3aBUCHMOCTb  CHJIBI
B3aUMOJIEMCTBUS KAaTYIIKU C TOKOM U MarHura OT CHJIbI
TOKa ¥ HalpaBJIeHUs TOKa B KaTyuike. HM3ydeHue

JEeHUCTBUSI MarHUTHOI'O IIOJIS Ha IMIPpOBOOHUK C TOKOM.

KonctpyrpoBanue u M3y4JeHue paboThI
3JIeKTPOJIBUTATeJIsI. Hsmepenue KILJ
QJIeKTPO/IBUraTeIbHOM  YCTAHOBKHU. OnelTel  TIO

HCC/IeJOBAHUIO SBJIEHUS SHQKTpOMaFHHTHOﬁ WHAOYKIOWH:
WCCIIeJOBaHMe W3MEHEeHWHW 3HaYeHus U HaIllpaBJIEHUA

WHAYKIOWOHHOI'O TOKA

7.21

dusudeckre sBJIeHUS B IpUpOfe: 3JIeKTpUYecKue
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sSBIeHUsT B  arMmocdepe,  DJIEKTPUYECTBO  KUBBIX
OpraHMU3MOB, MarHUTHOe ToJjie 3eMJid, Apeid IOI0COoB,
POJIb MarHUTHOT'O TOJISI JIJIsl )KU3HU Ha 3emiie, TIOJISIpHOe

CHUsiHHEe

7.22

TexHUYeCKHe yCTPOWCTBA: 3JIEKTPOCKOI, aMIepMeTp,
BOJILTMETp, PeocTar, CYETYUK IJIEKTPUUECKON JHEepruw,
QJIeKTPOOCBeTHTeNIbHbIe  NpUOOpBl,  HarpeBaTeJIbHbIE
3JIeKTPOTIPHUOOPHI (mpumepkr), 3JIeKTpUYecKre
NpeJIOXPaHUTeNM, JJIEKTPOMArHUT, JJIEKTPOJIBUraTelh

INOCTOSHHOI'O TOKA4, I'eHepaTop IIOCTOSAHHOT'O TOKa

9 KJIACC
Kon
Kop anementa [TpoBepsiemMbie 371eMEHThI COJIeP>KaHUS
paszesna
MEXAHUWYECKHWE ABJIEHUA
8.1 MexaHnueckoe JBUXKeHHe. MarepuanbHas —TOYKA.
' Cucrema oTcyéra

8.2 OTHOCHUTENIEHOCTh MEeXaHUYeCKOI'0 IBUKeHUS

8.3 PaBHOMepHOe NIpsSIMOJTMHEeHOe IBUYKEeHHe
HepaBHoMepHOe mpsiMosiiHelHOe JBkeHue. CpemHsis

8.4 ¥ MTHOBEHHas CKOPOCTb Tejla IPU HepaBHOMEpPHOM
JIBIKEHUH
Yckopenue. PaBHOyCKOpeHHOe IIPSIMOJIMHEHOe

8 8.5

IIBIKEHUe

8.6 CBobopgHoe nazmenue. OnoITe ['anuies
PaBHOMepHOe nBMXXeHUWe 10 OKpYy>XHOCTH. [lepuon u

8.7 gacTtoTa obpaieHus. JIMHeliHas U yIjoBas CKOPOCTH.
LlenTpocTpeMuTebHOE YCKOpPeHHe

8.8 [TepBsiii 3akoH HbroTOHA

8.9 Bropoii 3akon HetoToHa

8.10 Tperuit 3akoH HproToHa

8.11 [IpyHIMI CynIepno3UIIMKM CUIT
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8.12

Cuna ynpyrocty. 3akoH ['yka

Cuna TPpeHusd: Chjia TPeHHsd CKOJIbXKeHHs, CHJla TpPeHHd

815 IIOKOS$1, IpyTye BU/Ibl TPEHHUs
814 Cwia TsKeCcT U 3aKOH BCEMHPHOIO TSTOTEHUS.
' VY ckopenue cBOOOIHOTO TIaIeHUs
8.15 IBrxenne  maHer  Bokpyr  Comuna.  IlepBas
' KOCMMYecKasi CKopocTb. HeBecoMocTh U neperpysku
816 PaBHOBecue MaTepuanbHON TOYKH. AOCOIIOTHO TBEP/IOE
' TeJo
917 PaBHOBecre TBEpHOro Tejla C 3aKPeIUIPHHOW OChIO
' BpaieHusi. MomeHT cuibl. LleHTp TspkecTr
8.18 Hmnynec Tena. U3menenue umnyiibca. UMiysbsc cuibl
8.19 3aKOH COXpaHeHUsl UMITyJIbCa
8.20 PeakTrBHOE 1BI>KeHHe
8.21 Mexanudeckas paboTa ¥ MOIIIHOCTb
822 Pabora cun Tsxectw, ymnpyroctd, TpeHus. (Bsi3b
' SHepruu u paboTsl
893 [loreHnvanbHast SHepruss Tejla, IOAHSATOrO  Haj
' IIOBEPXHOCTBIO 3eMJIH
8.24 [ToTennumanbHas 3HEPTUs CXKAaTOU MPYKUHBI
Kunernueckass sHeprusi. TeopeMa O KHUHETUYECKOH
8.25
SHepruu
8.26 3aKOH COXpaHeHUs MeXxaHU4eCKON 3HepIvu
[TpakTrueckue paboThI:
OmnpenenieHre cpeiHel CKOPOCTU CKOJIbXeHHsI Opycka
WIA J[BWKEHUs IIapyuKa II0 HAKJIOHHOM IIJIOCKOCTH.
OmnpenenieHre yCKOpeHHs Tejla IIPU pPaBHOYCKOPEHHOM
JIBYDKEHUM 110 HAaKJIOHHOW IJIOCKOCTH.
8.27 WccnenoBanuve 3aBUCHMOCTU TYTH OT BpeMeHM IIpU

PaBHOYCKOPEHHOM JIBI)KeHUU Oe3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka ruWIIOTe3bl: eCId TPU PAaBHOYCKOPEHHOM
NBIDKeHUM 0Oe3 HayaJlbHOW CKOPOCTH ITyTH OTHOCSITCS
KaK PpsJi He4YyéTHBIX 4YHCeJl, TO COOTBETCTBYIOIIUe

IMpOMEXXYTKU BpeMeHU OJITMHAKOBLI.
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HccnepoBanue 3aBUCHMOCTY CUIIBI TPEHUSI CKOJIbXXEHUS
OT CWIbl HOPMaJBHOroO jaBileHus. OnpenerneHue
KoadduIMeHTa TpeHUs CKojlbxeHUs. OrnpeneneHue
KECTKOCTU TpYyXUHBL. OnpepenieHne pabOTHl  CHIIBI
TpeHUsT TIIpA PaBHOMEPHOM [IBDKeHMM Tejla IIO
TOPU30HTAJIbHOW IOBepXHOCTU. OrmpenienieHre pabOTHI
CWIbl  yOPYroCTM  IIpA  IOABEMe  Ipy3a C
WCIIOJIb30BaHMEM  HEINIOAIBMDKHOIO U IIOJIBWXKHOIO

0JIOKOB

dusnyeckue sBIeHUI B rnpupoje: MnpuirvBbl U OTJIMBHI,

8.28 IBwxeHue IylaHeT (COJIHEYHOW CHCTeMbl, peaKTHBHOe
JIBIDKEHUe KHMBBIX OPraHU3MOB
829 TexHudeckre  yCTpPOWCTBA:  CIHJOMETpP, JIaTYUKU

II0JIOXKeHHs], PACCTOSIHUS U YCKOPEHUsl, paKeThbl

MEXAHHWYECKHE KOJIEBAHUA U BOJIHDBI

KonebaTenbHoe aBmxeHre. OCHOBHbIe XapaKTePUCTHUKU

> KoJleOaHUI: TIeproj], YacToTa, aMIUIUTY/1a
99 MaremaTtuueckuii u IPY>KUHHBIN MasITHUKH.
' IIpeBpariienvie 3Hepruu npy Kosie0aTesIbHOM JIBUXKEHUN
93 3aryxamwuiye KosebaHus. BbIHyXIeHHble KojieGaHMS.
' Pe3onanc
Mexannueckue BosiHbL. CBOMCTBa MeXaHUYECKUX BOJIH.
9.4 [TpoponpHBEle U TONepedHble BONIHBIL. [JljIMHA BOJIHBI U
' CKOpOCTb e@ pacIpocTpaHeHHs. MexaHuU4ecKre BOJIHbI
B TBEPJIOM TeJjle, CeliCMHUYeCKe BOJIHBI
9.5 3Byk. ['poMKoOCTS 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 HHudpasByk U yinbTpa3Byk
[IpakTryeckue paboThI:
OmnpepnerneHve  4acTOTBI UM Ilepuojia  KojebaHui
MaTeMaTH4eCcKOro MasiTHUKA.
9.7 OmnpenenieHve  4acTOTBI U Ilepuojia  KojebaHui

NPY>KUHHOTO MasTHHKA
HccrenoBanre  3aBHCHUMOCTH  [IepHOfia  KoJIeOaHHi

noABemeHHoro K HUTHU TIPy3d OT [JIMHBI HUTH.
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HccnepoBaHue 3aBUCUMOCTUA  Tlepuojia  KoJieOaHUM!
MPYXHUHHOTO MasiTHUKa OT Macchl rpysa. I[IpoBepka
He3aBUCUMOCTH nepuojia KoJIe0aHMMI rpy3a,
MOJIBEIIIEHHOT'O0 K HUTH, OT MacChl TPy3a U >KECTKOCTU
Npy>kuHbl. U3MepeHre yckopeHUs: CBOOOTHOTO TafieHusI
Pusnyeckue SIBJIEHUs B TPUPOE: BOCIIPUSITHE 3BYKOB
9.8 ’KUBOTHBIMH, 3eMJIeTpsICeHHe, CEeMCMHYeCKHe BOJIHBI,
IlyHaMH, 3XO0
99 TexHudeckre yCTPOMCTBA: 3XOJIOT, HCIIOIb30BaHUE
' yIbTPa3ByKa B ObITY U TEXHHUKE
SJIEKTPOMATI'HUTHOE I1IOJIE U QJIEKTPOMAT'HUTHBIE BOJIHBI
0.1 JJIeKTpOMarHUTHOE T0Jie. JJIeKTPOMAarHUTHbIE BOJIHBI.
' CBoMCTBA 37IEKTPOMArHUTHBIX BOJTH
10.2 [ITxasna 371eKTPOMarHUTHBLIX BOJIH
103 OnexkTpoMarHUTHas Tpupoja cBeta. CKOPOCTb CBeTa.
' BomnHoBbIe cBoMCTBaA CBeTa
10 [TpakTHyeckue paboThI:
10.4 H3ydyeHne CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbI0 MOOUITbHOTO TesiedoHa
dusnueckue sBJIEHUsS B TIpUpojie: OUOJIOrhYecKoe
10.5 JleliCTBHe BUJIUMOTO, yIbTpadHroIIeTOBOTO u
PEHTIeHOBCKOTO M3Ty4YeHU
106 Texuuueckue yCTpOMCTBA: HCII0JIb30BaHMe
' 3JIeKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHU
11.1 JlydeBast mozienb cBeta. IcTOYHMKY CBeTa
11.2 [IpsiMosiMHeltHOe pacnpoCcTpaHeHre CBeTa
113 OTtpakenue cBeta. [11ockoe 3epkasno. 3akOH OTpaXkeHUst
' CBeTa
11
114 [Tpeniomnenue cBeTa. 3aKOH TIPeJIOMJIEHUS CBeTa.
' [TosnHOE BHyTpeHHee oTpaXkeHHe CBeTa
11.5 JIunza. Xop ty4en B JIMH3e
16 OnTuyeckass cuctema d¢oroarnmapaTa, MHUKPOCKOIIA |
' TeJlecKora
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['ma3 kak onTudeckass CcUCTeMa. DbiM3opykocTb U

11.7
JaTbHO30PKOCTh
118 Paznoxenue 6emoro ceeta B criekTp. OnbiThl HbIOTOHA.
' Crno>xeHue ClieKTpaJIbHBIX IIBETOB. J{ucrepcust cBeTa
[TpakTrueckuie paboTHI:
HccnepoBaHwe  3aBUCUMOCTA  yIjla  OTpakKeHHs
CBETOBOTO JIy4a OT yIJIa MaJleHusl.
H3ydeHne xapaKTepUCTHMK H300paXkeHUs IpeaMeTa B
IIJIOCKOM 3epKajie.
HccnepoBaHwe  3aBUCMMOCTA — yIJla  IIPEJIOMJIEHUS
CBETOBOTO JIy4ya OT yIJla Ma/ieHus! Ha TPaHulle «BO3[IyX —
11.9 CTEeKJIO».
[Tosryuenve uzobpakeHHI C IIOMOIIBIO COOHparoIIei
JIH3BL.
Omnpenenenve GOKYCHOTO PACCTOSIHUSI U ONTHYECKOM
CHJIbI COOUPAIOIIEH JIMH3BI.
OmnbITHI IO pa3iioXkeHuIo Oeioro cBeTa B CIEKTP.
OnbITHl TIO BOCIPHUSITHIO IIBETa IPeAMETOB TIPU HX
HaOJII0ieHNH Yepe3 IBETOBbIe PUIIbTPhI
dusnueckue siBieHUs B npupope: 3aTMeHuss CosHIA U
11.10 JIyHbI, 1IBeTa Tes, ONTHYECKHe SIBJIeHUsI B aTMocdepe
(uBet Heba, pedpakiys, pagyra, MUPax)
T Texuuueckue YCTPOMCTBA: OYKH, MIePUCKOII,
' ¢doroanmapar, onTU4YecKkre CBeTOBOIbI
KBAHTOBBIE 4BJIEHU
191 Omnbitel Pe3zepdopyia v 1miaHerapHass Mojiellb aToMma.
' Mopens aToma bopa
12.9 Hcnyckanve ¥ TIOTJIOIEHHWe CBeTa aToOMOM. KBaHTBHI.
. ' JIvHelyaThie ClIeKTpbl
12.3 PanuoaktuBHOCTB. Anbda, OeTa- U raMMa-U3TydeHust
124 Crtpoenme atoMHOro spapa. HykioHHass Mopenb
' aToOMHOTO sifpa. Y30ToImbl
125 PanuoakTrBHble mpeBpaiiieHus. [lepuon mosypacnana

dTOMHBIX sg1ep
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SnepHble peaklvy. 3aKOHBI COXpaHEHUs 3apsIOBOTO U

12.6
MacCOBOT0 YHCel
12.7 JHeprus CBsI3M aTOMHBIX sifiep. CBsi3b MaCChl ¥ SHEPTUHr
12.8 Peakiiny cunTe3a u nenenus sgep. McrouHruku sHepruu
' CoHIia u 388311
12.9 AnepHas oHepreruka. /[lelicTBHe PpaJuOaKTUBHBIX
' M3JTy4YeHUH Ha KMBble OPraHU3Mbl
[TpakTHyeckure paboTHI:
HabOmiofieHue CIUIOMIHBIX Y JIMHEWYATBIX CIEKTPOB
W3ITy4eHusl.
12.10
HccrenoBanrie TpeKoB: HM3MepeHHe JHEprHu YaCTHIIbI
110 TOPMO3HOMY TyTH (110 PpoTorpadusim).
H3mepenne paguoakTUBHOTO poHA
dusudeckue SBIEHUSI B TPUPOJIe: eCTeCTBEeHHBIM
palOaKTUBHBIN ¢oH, KOCMHUYecKUe Jy4H,
12.11 pPaZlMOaKTUBHOE U3Jly4eHWe NPUPOAHBIX MHHEepasoB,
JleliCTBHe pAgUOaKTUBHBIX M3JIyYeHUW Ha OpraHusM
JesioBeKa
12.12 Texnuueckue yCTpOMCTBA: CIIeKTPOCKOTII,

VHJIMBUyaJIbHBIN JO3UMeTp, KaMepa BuibcoHa
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[TPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUWA K PE3VJIbTATAM OCBOEHHA
OCHOBHOM OBPA30BATEJIbHOU ITPOI'PAMMBI OCHOBHOT'O OBIIET'O

OBPA30OBAHUA

Kon
IIPOBEpsieMOro
TpeboBaHUS

[IpoBepsiemble TpeOGOBaHMS K ITPeJIMETHLIM pe3yJibTaTaM 6a30BOr0O
YPOBHSI OCBOEHHSI OCHOBHOM 06pa30BaTeJIbHOM MPOTPAMMbI OCHOBHOTO
ob1rero obpazoBanusi Ha ocHoBe PI'OC

[lonnmanve pomu  GU3MKM B HAyYHOM  KapTAHE  MUPa;
cHOpMUPOBAHHOCTb 0A30BBIX MPEJICTABJIEHUNA O 3aKOHOMEPHOW CBSI3U
Y [I03HABaeMOCTH SIBJIEHUH IPHPOJIbl, O POJIM SKCIIePUMeHTa B (pusuke,
0 cucTeMoo0Opasytolel poiau GU3NKU B pa3BUTHUH eCTeCTBeHHbIX Hayk,
TeXHUKHU U TeXHOJIOTW, 00 3BOJIONMY GU3NUEeCKUX 3HAHUN U UX POJIU
B IIeJIOCTHOM eCcTeCTBEHHOHAy4YHOW KapTWUHe MHupa, O BKJafe
POCCHHCKUX W 3apyDeXXHBbIX Yy4BHBIX-QU3UKOB B pa3BUTHE HAYyKH,
0ObsICHeHHe TPOIeCCOB OKPY’KAIOIIero Mupa, pPa3BUTHe TEeXHUKU U

TeXHOJIOTUU

3HaHMS O BMJAX MaTepuM (BeleCTBO U II0Jie), O JIBWDKEHHWH KakK
criocobe CyleCcTBOBaHUS MaTepuy, 06 aTOMHO-MOJIEKYJISIPHOU TeOpUU
CTPOeHHUsI BelllecTBa, O (PU3NYECKOM CYIIHOCTH SIBJIGHWWA IPUPOJIBI
(MexaHWYeCKUX, TeIUIOBbIX, OJIEKTPOMAarHUTHBIX Y KBAHTOBBIX);
YMeHHe pa3/nyaTh SBJIeHU 10 OIIMCAHUIO UX XapaKTepPHbIX CBOMCTB U
Ha OCHOBe OIIBITOB, JIeMOHCTPUPYIOIIMX JaHHOe GU3NYeCKOe SIBJIeHUE;
yMeHVe pacIlO3HaBaThb IIPOsIBIIeHUe M3Y4YeHHBIX (PU3NYECKUX SIBIeHUH
B OKpyXKarollleM MuWpe, BbIfelsid KX CYyIIeCTBeHHble CBOMCTBA

(Mpu3HaKK)

Bnagenue ocHoOBaMM TOHSTHUHHOTO ariapata W CHUMBOJIAYECKOTO
s3blka GU3WKU M UCIOJb30BaHUE WX JJis pellleHds y4eOHBIX 3a/1ay;
yMeHHe XapaKTepu30BaTh CBOWCTBa TeJl, U3WYEeCKHe SIBIeHUS U

IMponecchbl, UCIIOJIb3YI CIDYHHaMeHTaJIbeIe M SMITMPpHUYECKHUE 3dKOHbI

YMeHMe onmuCHIBaTh HN3y4YeHHbIE CBOMCTBaA TeJl U C];)I/IBI/I‘IE‘CKI/IQ sIBJIeHH,

HCIIOJIb3Yy4 (l)I/IBI/I‘IECKI/Ie BeJIMYHHbI

Bnanenve ocHOBaMM MeTOJOB HAyYHOTO TIO3HAHUSA C Y4YETOM
cobmro/ieHns TTpaBUJI ©e30MaCcHOTO TPy/ia: HabioieHre GU3UIeCKUx
SIBJICHUMH:

yMeHHe CaMOCTOSITeIbHO COOMpaTh 3KCIEepPHMEHTaIbHYI0 YCTAaHOBKY
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M3 JIaHHOTO Habopa 00OpyIOBaHUS O MHCTPYKIIMH, OMMCHIBATH XOJI
OTBITA Y 3alUCBIBATh €ro pe3yJibTaThl, GOPMYIMPOBATH BBIBOJIbI;
IIPOBeJ/leHHe TPSIMBIX ¥ KOCBEHHBIX M3MepeHUN (PpU3NYeCKUX BeIUYMH:
yMeHHe IUIAaHUPOBaThb H3MEepeHusl, CaMOCTOSTeJIbHO COOMpaTh
OKCIIepMMEHTAJIbHYI0 ~ YCTAHOBKY II0 HWHCTPYKLIWH, BBIYMCIISTH
3Ha4YeHVe BeJIMYMHbl U aHAJIM3UPOBATh IIOJIyYeHHble pe3yJbTaTbl C
Y46TOM 3a/IaHHOM IIOTPelIHOCTU pe3yJIbTaTOB U3MEePeHUl;

IIPOBeJIeHUe  HEeCJIOXKHBIX  3KCIIepMMEHTallbHBIX  MCCJIeJOBaHUM;
CaMOCTOSITEJIbBHO ~ COOMpaTh 3KCIepUMEeHTalbHYI0 yCTaHOBKY U
IIPOBOAUTh  MCCJIe[0BaHWe 110  WHCTPYKLWW,  IPeCTaBiATh
IIOJTyYeHHble 3aBUCUMOCTH (PU3NYeCKMX BeJIMYMH B BUAe Tabivll U
rpaduKOB, YUUTBIBATh MTOTPEITHOCTH, JIeJIaTh BBIBOJIBI 10 pe3ysibTaTaM

HcciaeJoBaHUA

[lonumMaHve  xapakTepHBIX  CBOWMCTB  (QU3WYECKUX  Mojesen
(MaTepuasnbHas TO4YKa, aOCOJIIOTHO TBEPIOe TeJlo, MOZEN CTPOeHUs
ra3oB, >KMJIKOCTeM U TBEpPIBbIX TeJsl, IUIaHeTapHas MOJellb aroMa,
HYKJIOHHasl MOJlellb aTOMHOIO $]ipa) U yMeHHe IIPUMEeHSATb WX [

00BsicCHeHUS! PU3NIECKUX [IPOLIeCCOB

YMenuve oOBSACHATH (pU3HMUYeCKUe MpoIecchl U CBOMCTBA TeJjl, B TOM
yucile M B KOHTEKCTe CHUTyalluid IPaKTHKO-OPUeHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUYMHHO-CJIeJICTBEeHHbIE CBSI3U U
CTPOUTH OOBSICHEHHe C OMOPOM Ha U3yueHHble CBOMCTBA PU3UUECKUX

SIBJIEHUM, q)I/IBI/ILIECKI/Ie 3dKOHBbI, 3dKOHOMEPHOCTH 1 MOJ1eJIN

YMenue pemiath pacuéTHble 3ajjauu (Ha 0aze 2 — 3 ypaBHeHHH),
WCIIOJIb3Yysl 3aKOHbI W GOpMyJibl, CBs3bIBaONIMe (U3NIECKHe
BeJIMYMHB], B YAaCTHOCTH, 3allMChIBAaTh KpaTKOe YCJIOBHe 3aJjayy,
BBISIBJISITH HEJIOCTAIOIMe JIaHHble, BBIOMpAThb 3aKOHbI U (HOPMYIIHI,
HeoOXo[IMMble Jisl e€ pellleHHs, MCIO0Ib30BaTh CIIPABOYHbIE JIaHHbIE,
IIPOBO/IUTb pac4eThbl M OIIeHHWBAaTh PeAJIMCTUYHOCTh IOJTyYeHHOTO
3HaveHUs] PpU3NUECKON BeJIMYMHBI; yMeHHe OIpefielisiTb Pa3MepHOCThb

U3NYECKOHN BEIIMYMHBI, II0JIy4YeHHOU IIPY PellleHUH 3a/1a4u

Ymenue XdPaAKTepU30BdTb  I[TPUHIIUIIBL JEerCTBUS TeXHHUYEeCKHX
YCTpOfICTB, B TOM 4YHCJIe OBITOBBIX HpI/IGOpOB, N IIPOMBIILJIEHHbIX
TEXHOJIOTHYeCKHUX IIPpOIeCcCOB II0 UX OIMMCAHHWIO, UCIIOJIb3Yd 3HAHHA O

CBOHMCTBAXx (1)H3HIIECKI/IX SIBJICHUM WU HEO6XO)II/IMBIE Cl)I/IBI/I‘IeCKI/Ie
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3aKOHOMEpHOCTH

10

VMeHue wcIonb30BaThb 3HAaHMS O (GU3UYECKUX SIBIEHUSX B
IIOBCEZJTHEBHOM >KM3HM [UIsi obecriedyeHusi 0e30MacCHOCTH  IIpU
obpailieHry ¢ 6BITOBBIMU IPUOOPaMU M TEXHUYECKMMH YCTPONMCTBaMH,
COXpaHeHMsI 3[I0pPOBbsi W COOJIIOJIeHWss HOPM  3KOJIOTMYecKOoro
IIOBe/IeHHs1 B OKpYyXalollledl cpeJle; IOHUMMaHWe HeoOXOAUMOCTH
IpYMeHeHHs TOCTYKeHNUH PU3NKU U TeXHOJIOTHH /JIsl palliOHAJIbHOTO

IIPUPOJI0II0Ib30BaHUS

11

OnpIT mOMCKA, Mpeobpa3oBaHUs W TMpeACcTaBiIeHusT HWHPOPMAIUU
$U3NUeCcKoro cojiepXkKaHusi C HCIOJb30BaHUEM HHQPOPMAaIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHW; YMeHHe OIleHMBATb JOCTOBEPHOCTh
nojiyueHHOM uWHPOpPMAIlMM HAa OCHOBe WMEIOIIMXCS 3HAHUM U
JOTIOJTHUTEIbHBIX ~ MCTOYHWUKOB;  YMEHHMe  HCIO/Ib30BaTh  IIpU
BBIIIOJIHEHUM Y4eOHBbIX 3afjaHUM HAy4HO-TIOMYJISPHYIO JIUTepaTypy
$U3NIeCKOro cojiepkaHusl, CIIpaBOYHble MaTepuaibl, PecypChl CeTH
WnrepHer; BiajieHue 0a30BbIMM  HaBbIKaMU  IpeoOpa3oBaHUs
vHpopMallMd M3 OJIHOM 3HAKOBOM CHUCTeMbl B [IpYIylO; yMeHHe
co3iaBaTh COOCTBEHHble NHCbMEHHble U YCTHble COOOIIeHUs Ha

OCHOBe I/IHCl)OpMaIII/II/I M3 HEeCKOJIbKMX MCTOYHHUKOB
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[TEPEYEHD 3JIEMEHTOB COJEPKAHUWA, I[TPOBEPAEMBIX HA OI'S 110 ®U3UKE

Kon [IpoBepsiemblii 371eMeHT COfep KaHusI
1 MEXAHHWYECKHUE SABJIEHUA
. Mexanuyeckoe JBKeHHe. MarepuanbHas Touyka. (CucTema  OTCuéTa.
' OTHOCHUTENILHOCTD JBHXKEHUSI
PaBHOMepHOe 1 HepaBHOMepHOe JBiKeHHe. CpefiHsIsi CKOPOCTh. PopMyiia s
1.2 BBIYMCJIEHUS CPeIHEN CKOPOCTH: V = S/t
PaBHOMepHOe mpsiMoiivHelHOe JB>KeHHe. 3aBUCUMOCTb KOOPAWHATBI Tejla OT
BpeMeHHU B CJTyyae paBHOMEPHOT'O IPSIMOJIMHEMHOTO JIBUKEHUS:
13 x(7)=x, +ut
'padviku 3aBUCHMOCTH OT BpeMeHH ISl TPOEKIMU CKOPOCTH, TIPOeKIUH
nepeMeInieHusi, IyTH, KOOPAWHATbl TIPU PaBHOMEPHOM MPSIMOJIMHEMHOM
IBUKEHUU
3aBUCUMOCTh KOOpPAMHATHI Tejla OT BpeMeHH B CJIy4ae PaBHOYCKOPEHHOIO
MPSIMOJIMHEMHOTO JIBUXKEeHUSI:
3
Se(f) =vo, *1+ay ;
2
PopMybl JIJIE TIPOEKIIMU TlepeMelleHus], MPOEeKIIUd CKOPOCTH U TPOEKIIUU
YCKOpEeHHs IPU PaBHOYCKOPEHHOM TPSIMOJIMHEMHOM JIBHXKEHUH:
1.4 -Sx(f)=U0x'?+ﬂx'r,—;-
2
U.r(r) =Upx Hay -1,
a. (f)=canst,
U:].: - U;I: =2a.s,
'padyiku 3aBUCHMOCTH OT BpeMeHM Jis TPOEKIMU YCKOPeHHs, IPOeKIuH
CKOPOCTH, TIPOEKIIMM IlepeMelleHrs], KOOpPAWHAThl MpPU pPaBHOYCKOPEHHOM
PSIMOJIMHEMHOM JIBU>KEeHHH!
CBobosmHOe mazieHre. PopMysibl, OMHUCHIBAIONIHME CBOOOJIHOE TajfieHue Teja T0
L5 BepTUKaIX (ABMXKEHWEe Tejla BHU3 WIM BBEPX OTHOCUTENIbHO TIOBEPXHOCTH

3emnu). ['padvku 3aBUCMMOCTHM OT BpeMeHM [JIsi TPOeKIMH YCKOpeHWs,

IMpoeKnrn CKOPOCTU HW KOOPAWHATHI IIpU CBO6OZ[HOM IIagjeHrun Teja II0
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BepTUKaJIU

1.6

CKOpoCTb PpaBHOMEDHOTO [IBIDKEHHWSI Tejla IO OKpYXXHOCTU. HampaBiernwue
CKOPOCTH.

dopmysna i BBIYMCIIEHUST CKOPOCTH Yepe3 paJiiyC OKPYXKHOCTH U TepHOj
obparreHus:

¥ —
e A

T

HeHTpOCTp(EMI/ITEJ'IbHOE YCKOpeHue. HaHpaBJIEHI/Ie OEHTPOCTPEeMUTEIIbHOI'O

yckopeHusi. @opmyiia Jijisl BBIYUCIIEHHs YCKOPEHUSI:
g
i u
no R
@PopMyiia, CBSI3bIBAIOIIIAS TIEPUOJ] U YaCTOTY OOpallleHus

. |
T

1.7

Macca. [InoTHOCTB BeIecTBad. CDopMyna JJId BBIYKMCIIEHHWS ITIJIOTHOCTH.

1.8

Cuna — BEKTOPHAA (bHSquCKaﬂ BeanunHa. ClioXkeHue CUl

1.9

SIBnenuve nHepiuu. [lepBriii 3akoH HeioTOHA

1.10

Bropoti 3akon HeioToHa:
F=m-da

COHaHpaBHEHHOCTb BEKTOPAa YCKOpPEeHUs Tejla U BeKTOpPd CHUJIbI, HEPJICTBYIOIHEIZ Ha

TeJ10

1.11

BsaumopeiictBue Tes1. Tpetuii 3akoH HeioToHa:

=y

1.12

TPEHI/IE IIOKOA U TpeHHUE CKOJIbXXEHUS. CDOPMYIIa IJIL BbIYUCIIEHU MOAYJISA CHUJIbL

TPpeHUs CKOJIbXKeHHW:

Frpzu-j\"

1.13

Hedopmarusi Tena. Ynpyrue U Heynpyrve JedopMaiuu. 3aKOH YyIPyTron

nedopmarmu (3akoH ['yka):

F=k-Al
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1.14

BCGMI/IpHOE TArOTeHHe. 3aKOH BCEMHUPHOI'0O TATOTEeHHUS:

My - M4
F P G % 5—1"
'L
Cuna TspkecTH. Y CKOpeHUe CBOOOIHOTO MaleHuUs.
dopmyia /71 BBIYMCIIEHUS] CHITBI TSHKECTH BOJIM3M TToBepxHOCTH 3emitd: F = mg.
JBrxenve madet Bokpyr Cosniia. [lepBast kocMudeckasi CKOPOCTb.

HeBecomocTb 1 neperpysku

1.15

HWmmysibc Tesna — BeKTOpHas pu3nvecKasi BeJInurHa.
p=mo

Hmnynec cucremsl Test. 3MeHenne nmmnysbsca. UMitynbc cuiibt

1.16

3aKOH COXpaHeHUsI UMITYJIbCa JIJIsl 3aMKHYTOW CUCTEMBbI TeJl:
D=mU +m, 0, =const

PeaktuBHOE JBHM)XeHNe

1.17

Mexanuueckas pabora. PopMyiia [ij1s1 BBIYUCIIEHUS pabOThI CUIIBL:

A=Fscoscx

MexaHnvyeckass MOIITHOCTb:

1.18

Kunernueckas u IMOTeHI1aJIbHasl SHEeprus. CDOpMYJIa JJIs1 BBIYHMCJIEeHH
KWHETUYeCKOM OHepruu:

mu”
E‘{ = 2

Teopema o kuHeTH4ecko 3Heprun. Popmyiia jis BBIYUCIeHUsI TOTeHIINATbHOM
OHEepTyu TeJjia, IOJJHATOIr0

HaJ 3eMIIe:

Ep =mgh

1.19

MexaHun4eckas dHeprus:
E=E.+E e

3aKOH COXpaHeHUsl MexaHU4YeCcKoUu 3Hepruu. Popmyiia Jijisl 3aKOHA COXPAaHEeHUs!
MeXaHU4YeCKOM 3Hepruu B OTCyTCTBUe cvil TpeHus: E = const.

HPEBpaHIEHI/Ie MeXaHU4YeCKOMn OHeprvu I1py HAJIMYHUU CHUJIbI TPEHUS.
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[IpocTbie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXaHUKHU.
Prruar. Moment cuiel: M - Fl.

YcnoBue paBHOBeCHs pblyara:

M +M +..=0

1.20
[ToaBrxHbBIN 1 HenoABHXKHBIN 610kU. KII/] mpocThix MeXaHU3MOB,
n= *‘411&115311&3
*‘4-331'1111;-:-.33:13
JlaBneHue TBEpAOrO TeJa.
dopmyiia /17151 BBIYMCIIeHUs JaBIeH!sl TBEp/Ioro Teia:
-
pP= 5
121 HaBnenue raza. AtmocdepHoe JjaBjieHUe.
' ['unpocraTudeckoe J1aBjieHWe BHYTPH KUIKOCTH.
Popmyia [171s1 BBIYUCIIEHUS] 1aBJIeHUsI BHYTPHY KUAKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['unpaBirueckuii mpecc
3akoH Apxumena. dopmyna s onpefiesieHUs] BbITAJIKWBAIOIIEH  CHUIIB,
JIeNCTBYIOIIEHN Ha Teslo, MOTPY>KEHHOe B XXUIKOCTh WM T'a3:
1.23
Fam =PEV
VYcnoBue miaBanus Tena. [ImaBanue cyioB U BO3AyXOIIaBaHUe
Mexannyeckue kojiebaHus. AMIUIMTy[Q, IepuoJi U 4YacToTa KojebaHWH.
1.2 ®opmyiia, CBS3bIBAIOIIAS YACTOTY U Iepro/] KoJjieOaHU:
‘ll,l' e L
T
125 MaremMatriyeckuii U TPY>XXKUHHBIA MasSTHUKW. [IpeBpalieHne sHeprum npu
' KosiebaTeIbHOM JIBU)KeHUH
1.26 3aryxatolye Koyiebanus. BeinyxieHHble KoiebaHusi. Pe3oHaHc
Mexannudeckre BOHBI. [IpomosibHbIe U TOnepeyHble BOJIHBL. JljIMHA BOJIHBL U
1.27 CKOPOCTb pacClpOCTpaHeHUs BOJIHBL:
bh=v-T
1.28 3Byk. I'poMKkoCTh M BbICOTAa 3ByKa. OTpakeHMe 3BYKOBON BOJIHBI Ha TpaHMIIE
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IByX cpell. MH)pa3Byk U yinbpTpa3Byk

1.29

IIpakmuueckue pabomul

H3mepeHue cpenHell INJIOTHOCTH BellleCTBAa; apXUMeJOBOM CHJIbI; )XECTKOCTH
IPYXUHBI; K03pPUIMeHTa TpeHUs! CKOJIbXeHHs; pabOoThl CHJIbl TPeHWSs], CHIIbI
yIPYTOCTH; CpefHeld CKOPOCTU [IBHXKeHHs OpycKa IO HAaKJIOHHOW IIJIOCKOCTY;
yCKOpeHUs1 Opycka Ipy IBMXEHUM II0 HAKJIOHHOW IIJIOCKOCTH; YacCTOThl M
nepyojia KoyleOaHHWM MaTeMaTH4eCKOro MasTHHMKA; 4YacTOThl W  Ilephojia
KosiebaHUl NPY>XMHHOI'O MasiTHUKA; MOMEHTA CWIbI, JIeHMCTBYIOIIero Ha phlyar;
paboThl CWIBI YNPYTOCTH IPU MHOJBEMe TIpy3a C IIOMOIIbIO HEeOABUXKHOIO
6y10Ka; paboThI CUJIBl YIPYTOCTH IIPU NOBEMe I'Py3a C IOMOIIbIO IOJBHXHOIO
6ioKa.

HccnenoBanue 3aBUCMMOCTA apXWMeJIOBOW CHJIbI OT OOBEMA IOIPY>KEHHOH
YacTH Tesla ¥ OT IUIOTHOCTU )XUJKOCTH; He3aBUCHMOCTH BBITAJIKWBAIOIIEH CHIIBI
OT MacChI TeJjla; CUJIbl TPeHUsI CKOJIb)XeHUsI OT CUJIbl HOPMaJIbHOTO JJaBJIeHUsI U OT
pozia MOBepXHOCTH; CWIbI YIPYTOCTH, BO3HHKAIOUIeH B IPYy)XXHHe, OT CTelleHU
nedopMaluu NPY>KMHBI; yCKOpeHusl Opycka OT yrjla HakJIOHAa HalpaBiIsIOLIeH;
nepyojia (4acToThl) KosleOaHWM HUTSHOIO MasiTHUKA OT JUIMHBI HUTH; I1ephojia
KojiebaHui TNPY>KMHHOTO MasiTHUKA OT MacChl I'py3a M >KECTKOCTU IPY)KUHBI;
WCCIleflIoBaHMe He3aBUCUMOCTU Ilepuojia KojeOaHWH HUTSHOTO MasiTHUKA OT

MdCCBI I'Py3d. HpOBepKa YCJIOBHS PaBHOBECHS pblvdra

1.30

dusuueckue s6neHus 6 npupode: TIpUMepHl [IBIDKEHUS C Ppa3TUYHBIMU
CKOPOCTSIMU B JKMBOU U HEXXUBOU NIPUPOAe, NeUCTBUEe CUJIbl TPeHUd B IIpUpoe U
TexXHUKe, TPWIMBBI U OTJIMBBIL, [IBIDKeHHe TIulaHeT (COJIHEUHOM CHCTEMBI,
peaKkTHUBHOe [IBU)KEHHe JKUBBIX OPraHU3MOB, pPblYarv B Tejle Yejl0BeKa, BIUsSHUe
aTMOChEepHOro [IaBjieHHsT Ha >KUBOM OpraHM3M, IUlaBaHWe pbIO, BOCIIpHUSTHE

3BYKOB XXWBOTHLIMH, 3eMJjieTpsiCeHue, CerCMMUYeCKHe BOJIHBI, IYHaMH, 3XO0

1.31

TexHuueckue ycmpoticm6a: CIAIOMeTp, NAaTYUKUA IIOJIOXKeHWS, PaCCTOSIHUS W
YCKOpEeHUs, [WHAMOMeTp, TMOAIIWIHUKYA, paKeTbl, pblYar, TOJBMXHBIA U
HQHOL[BH)KHBII:I 6IIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IIPOCTbie MeXdaHW3Mbl B 6I)ITy,
COODIIAoIIMecss COCYyIbl, YCTPOMCTBO BOAOIPOBOMAQ, THMAPABIMYECKHM Tpecc,
MaHOMeTp, 0OapomeTp, BBICOTOMep, IIOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

HCII0JIb30BdHHE YJIbTPA3BYKaA B 6bITy 1 TexXHHKe

TEIUVIOBBIE ABJIEHUA

2.1

OcHoBHBIE IIOJIO>KEHU 1 MOHeKYHHpHO-KHHETH‘IECKOﬁ Teopruun CTpOeHHs

BelecTBa. Mojienu TBEpOro, SKUIKOr0 U ra3000pa3HOro COCTOSIHUM BeIlecTBa.
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Kpucrammdeckue u amopdHble Tena

HBI/I)KEHI/IE 4aCTUll  BelleCTBa. CBs3b CKOpPOCTH [BHW)KEHHd dYaCTul C

22 TeMIlepaTypoi. bpoyHoBckoe nBr>keHue, nubdysus
2.3 CMauvrBaHMe U KallWUISIPHBIE SIBJIEHUS
2.4 TeruioBoe paciivpeHye U cxxatve
2.5 TerioBoe paBHOBecHe
26 BuyTpenHsiss sHeprus. Pabora u Temsonepefaua Kak CHOCOObI HM3MeHeHUs
' BHYTpeHHel 3Hepruu
2.7 Bunel Teruionepejaun: TEIIONPOBOHOCTh, KOHBEKIHS, U3ITydeH e
Harpesanve wu oxmaxpgenne Ten. KonudectBo — TemioTwl. Y enbHas
2.8 TeIJI0EMKOCTb!
O=cm(t,—t,)
3aKOH COXpaHeHMs SHEpPruy B TeIUIOBBIX IIpolleccax. Y paBHEHHe TeIlJIOBOIO
2.9 banaHca:
Q+0, +..=0
Hcnapenve v koHpaeHcanys. Y3MeHeHHWe BHyTpeHHel SHepruu B IIpoliecce
2.10 WCHapeHussT W KOHJeHcalnh. KwumneHuve >KUAKOCTU. YJenbHas TeIioTa
napoo6paszoBanus: L = Q/m
2.11 BnaxxHocTh Bo3yxa
[InaBnenve wu xkpuctajui3anus. W3meHeHWe BHyTpeHHeH OJHEPrUM IpU
IUIaBJIEHUU U KPUCTAJUIM3allMY. Y leJibHasl TellJIoTa IIaBJIeHus:
2.12 0
Tm
213 BuyTpeHHsis sHeprusi cropaHusi TOIUIMBA. Y JleJibHasl TeIjIoTa CTOPAaHUsl TOILJIMBA:
' qg=0/m
2.14 [Tpunnune paboTsl TernoBbix ABurareseii. KI1J] TerioBoro nBurateris
IIpakmuueckue pabomu!
H3mepenue yaenbHOM TEIIOEMKOCTH MeTaJUIMYeCKOTo HWIMHAPA; KOIWYecTBa
TeIJIOTHl, IIOJIy4eHHOI'O BOJOW KOMHATHOW TeMIlepaTypbl (PUKCHUPOBAHHON
2.15 Macchl, B KOTOPYIO OIlyIlleH HarpeTbld IWIMHIDP; KOJIWYeCcTBa TeIUIOTHI,

OTAAHHOT'O HArpeTbIM IUWJIIMHAPOM, IIOCJ/Ie OIIyCKdHHUA ero B BOOY KOMHATHOH
TeMIlepaTypbl; OTHOCHUTEJIbHOM  BJIQXKHOCTH BO3yXd; YHEHBHOﬁ TeIIOThI

IUIaBjleHUs: JibJa. MccienoBaHue W3MeHeHHsl TemIlepaTypbl BOJBI  IIPU
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Pa3/IMYHBIX YCIIOBUAX; SBJI€HUA TeryioobMeHa IIpy CMemIrBAHWN XOJIOOTHOU U

FOpH‘IEfI BOJbI; IIPpOLeCCa UCIIapeHus

dusuueckue sa6neHus 6 npupoae: ITOBEPXHOCTHOE HATSXEeHHWEe W KallWJIIIpHbIe

2.16 sIBJIeHUs] B TIPUPOJle, KPUCTAJ/UIbl B MpUpojie, uanydeHue CoiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHe Opu3bl; 06pa3oBaHue pPOChl, TYyMaHa, UHesl, CHera
TexHuueckue ycmpolicm6a: KanwuIsipbl, IPUMepbl UCIIO0Ib30BaHUsI KPUCTAJIIOB,

217 >KUJIKOCTHBIM TEPMOMETp, JaTYMK TeMIlepaTypbl, TEPMOC, CUCTeMa OTOIUJIeHUSs

' IIOMOB, TUTPOMETPBI, [ICUXPOMeTp, MapoBasi TypOvHa, [BUraTeslb BHyTPeHHEero
CropaHus
3 SJIEKTPOMATHUTHBIE ABJIEHUA

3.1 JnexkTpu3anys Tell. /[Ba BUa 3JIeKTPUYECKUX 3apsi/IOB

3.2 BsaumopeiicTBre 3apsbkeHHBIX Tell. 3akoH KyiioHa

3.3 3aKOH COXpaHeHHsI 3JIeKTPUIeCKOro 3apsijia

. OnekTtprdeckoe T1iose. HampspkBHHOCTH —anekTpudeckoro moss. [Ipunnun

' CyTIepIIO3UIINH 3JIEKTPUUYECKUX ToJiel (Ha KaueCTBeHHOM YPOBHE)
3c Hocurenu osnextpuyeckrx 3apsiioB. /[lelicTBHMe 3JjiIeKTpUYeCKOro IIOJIsl Ha
' aneKTpudeckue 3apsiibl. [IpoOBOIHUKY U TU3JIeKTPHUKU
[TocTostHHBINM 3eKTpuYecKui Tok. JlelicTBUs anekTprudeckoro Toka. Crja Toka.
3.6 Hanpsioxenue.
I=qt,U=Alq
27 JJeKTprUYecKoe COMPOTUBIIEHHE. Y IeJIbHOe 3JIeKTPUYeCcKoe COMPOTHBIIeHHE:
' R =pl/S
3.8 3akoH Oma /iy1s ydacTtka anekrpudecko nenu: I = U/R
[TocnepoBarenbHOE coeluHEHNe TPOBOJHUKOB:
I, =I,; U=U,+U,; R=R +R,
3.9 [TapasniensHoe coeiHeHWe TIPOBOIHUKOB PABHOT'O COTIPOTUBIICHUSI:
U=Uu,I=1I +L:R:§.
1 2 I F2 ”
CMmelliaHHbIe COeJIMHEHUS] TIPOBOTHUKOB

3.10 Pabora u momHoCTh 35ektpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyns — Jlenna:

3.11

O=I"-R-t
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OneiT Opcresa. MarHuTHoe Iojie MPSIMOTO TPOBOJHMKA C TOKOM. JIMHMM

512 MarHWTHON UHIYKIUN
313 MaruutHoe T10Je TIOCTOSIHHOIO MarHura. B3aumojieiicTBHe ITOCTOSIHHBIX
' MarHuToB
3.14 JlelicTBHe MarHUTHOTI'O TI0JISl Ha IPOBOJJHUK C TOKOM
3.15 OmnpiTel Papajies. fBneHue ajeKTpoMarHUTHON UHAYKIMK. [IpaBuio Jlenna
IIpakmuueckue pabombol
H3mepeHue  371eKTPUYECKOTO  COIPOTHBIIEHUSI  Pe3UCTOpPa;  MOIIHOCTH
3JIEKTPUYECKOI'0 TOKA; PAOOThI JJIEKTPUYECKOTO TOKA.
HccnenoBanve 3aBUCMMOCTM CWIBI TOKA, BO3HHUKAIOIIEro B IIPOBOJIHMKE
216 (pe3ucTopsl, JlaMIO4Ka), OT HAIpsDKeHUs Ha KOHIIAX IPOBOJHUKA; 3aBUCHMOCTH
' COIIPOTHUBJIEHUS OT JUIMHBI IIPOBOJIHUKA, IIJIOIIA[IU ero MONepeyHoro CeyeHus U
yI1elIbHOTO COTIPOTHBIIEHUSI.
[TpoBepka mpaBuia yisi 3JIeKTPUYECKOr0 HaIpPsDKeHHUs NP 110CIel0BaTeIbHOM
COeJMHEHUM NPOBOJHMKOB; IIpaBWIa Uil CHJIbI 3JIEKTPUYECKOro TOKa IpU
1apaJuleJibLHOM COe/IMHEeHNH TIPOBOJIHHMKOB (Pe3UCTOPHI U JIaMIIOYKa)
Qusuueckue A61eHUs 6 Npupoode: DSIEKTPUUECKUE SBJIEHUS B armocdepe,
3.17 JIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE MoJje 3emiiu, Ipeld Mmotocos,
POJIb MAarHUTHOTO MOJIS ISl KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETUYMK  DJIEKTPUYECKOW  DHEPruM,  3IIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,
3.18 HarpeBaTesbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
OPEJOXPAaHUTENIH, DSJICKTPOMArHUT, 3JIEKTPOJBUIaTElb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOIO TOKa
3.19 DnexkTpoMarHuTHbIe BOJHbI. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens ceera. [IpsMonnHeiHOe pacIIpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH MPENOMIICHHSI CBETA
3.23 Hucnepcus cBeta
324 JInnza. Xon nydeit B nmH3e. DokycHOe paccTosiHMe JHMH3BL. ONTHYECKas CHUila
. mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTuueckue npruoopsl
326 IIpaxkmuueckue pabomoi

W3mepenne onTuueckoi Cuiibl coOuparomeld JuH3bI; (POKYCHOTO pacCTOSHUS
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coOuparomeid auH3Bl (IO CBOMCTBY paBeHCTBa pa3MepoB IMpeaMera U
n300paKeHHsl, KOr/la MpeaMeT PACIoJIOkKEeH B JBOMHOM (OKyce), MoKazaTels
IPEJIOMIICHUS CTEKJIA.

HccnenoBanue cBoiicTBa n300paskeHus, MOJYYECHHOTO C MOMOIIBIO cOOMparomei
JINH3BbI, U3MCHCHUA q)OKYCHOFO pacCTossHuA  IBYX CJIOKCHHBIX  JIMH3,
3aBHCUMOCTH yIJIa MPEJOMJICHHs] CBETOBOIO JIy4a OT YIJIa MaJeHHUs Ha IpaHulle

«BO3YX — CTCKIIO»

Qusuueckue saeneHusi 6 npupode: 3arMmenHuss ConHua u JlyHsel, nBera Ten,

327 onTHYEeCKUe ABJICHUs B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoiicmeéa: OYKH, TIEPHCKOMN, (oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBIE SBJIEHUA
il PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznyuyenus. Peaknuu anbda-u Oera-
' pacmana
4.2 OmnsiTel Pesepdopaa no paccesnuto anbda-gactuu. [lnanerapuas moaens atoma
4.3 CoctaB atoMHoOro0 siipa. M3otonsl
4.4 [Tepuon monypacmnajga aTOMHBIX siAEp
4.5 SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apI0BOI0 K MACCOBOTO YUCET
Qusuueckue A6leHUs 6 nNpupode. E€CTECTBEHHBIM pPaJUOAKTUBHBIA  (OH,
4.6 KOCMHYECKHE JIy4d, pPAJUOAKTHBHOE W3IYyYCHUE MPUPOAHBIX MHHEPAJIOB,
JeiicTBUE paJMOaKTUBHBIX U3TYYCHUN Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIAUBHUYaJIbHBIN T03UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd SOHEPreTukKka
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YYEBHO-METOJJUYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O ITPOUECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1 YUEHUKA

» ®uszuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun .M., FiBaHoB
A.N., Axumonepnoe obmiectBo «M3narensctBo «IIpocBenienne

» ®usmka, 8 xinacce/ [lepeimkun A.B., OOIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

» ®usuka, 9 xiacce/ [leppimkun A.B., I'yrauk E.M., O6miecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkimonepHoe odmecTBo «M3aarensctBo «IIpocBeniennes
METOJUYECKHUE MATEPUAJIBI I YUUTEJIA

1. B.W. Jlykammk COopHuK 3a1a4 1o ¢pusuke. 7-9 kinaccsl. — M. IIpocsemenue, 2019 roa.
2. A.E.Mapomn, E.A. Mapon [{ugaktuueckue marepuansl 7, 8, 9 knaccsl U3narenbcTBo
«poda» Mocksa 2018ro.

3. ®unonosuy H.B. Meronnueckoe nocobue k yueouuky A.A. Ilepsimkun G@I'OC. 2015

4. Coopuuk 3ama4 1o pusuke 7-9xi. A.B. Ileprrmkus; coct. H.B.®unonosud.- M.: ACT:
Actpens; Bnagumup BKT, 2017 rog.

5. Tectol mo ¢pusuke. K yueonuky A.B. [lepeimkuna, E.M. I'yrHuk. ®usuka 9 kimacc
(aBTop O.U. I'pomiieBa).

6. KonTponbHble 1 caMmocTosTenbHbIE padoThl o ¢usuke. K yueOnuky A.B. Ileprimikuna,
E.M. I'ytauk. ®usuka 9 kinacc (arop O.U. I'pomiiena).

UOPOBBIE OBPA30OBATEJIbHBIE PECYPCHI 1 PECYPCHI CETU UHTEPHET
Karanor ccputok Ha pecypcbl o ¢pusuke DHIKIoneaun, oudmuorekun, CMU, By3bI,
Hay4YHBIC OpraHu3anuu, KoHpepeHuu u ap. http:www.ivanovo.ac.ru/phys

becnnaTtHble o0yuaroiue nporpammsl 1o pusuke 15 o0yyaronmx mporpaMm Mo pazandyHbIM
pasznenam ¢usuku http:www.history.ru/freeph.htm

Jlabopartopsnsie paboTsl o ¢puzuke BupryansHbie 1abopaTtopHbie padboThl. BupTyansHbie
JEMOHCTpAIMH dKcniepuMeHToB. http:phdep.ifmo.ru

AHuManus Gu3NYecKux mporeccoB TpexmMepHble aHUMaIlMU U BU3yalu3alus 1Mo Qpusuke,
COTIPOBOXKAAIOTCS TEOPETUIECKUMU O00BsICHEHUSIMH. http:physics.nad.ru

@usnueckas sHmKIone U CnpaBouyHOE U3JAHKE, CO/IEPIKalllee CBEIEHUS 110 BCEM
o0acTsM COBpeMEeHHOM Gu3ukw. http:/ www.elmagn.chalmers.se/%7eigor

Wudoypok.py, videouroki, Axnacc; Yun.py; POIUI; MOIII; Exnnas xomutekuus @ poBbIX
o0pa30BaTeNbHBIX PECYPCOB.

-pexum nocryna: http://school-collection.edu.ru;

BuneoonsiTel Ha ypokax. Pexxum nocryna: http://fizika-class.narod.ru
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