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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI COCTaBJCHA Ha
OCHOBE MOJIOXEHUI U TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOTO 0OILIero OOpa3oBaHMs COCTABJICHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydeToM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusi y4eOHOro
npenmeta «Ou3nKay.

Conmepxanne  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QU3MKH Ha
NeSITEIbHOCTHON OcHOBe. B mporpamMme mo (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanmmszanuu  TpedoBanuit PI'OC OOO K nIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3M
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHUsl.

[Iporpamma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojiam
oOyuenus (o Kiaccam), TMpeajiaraeT MNPUMEPHYIO T[OCIEI0BATEIbHOCTh HM3YUEHUSI TEM,
OCHOBAaHHYIO Ha JIOTUKE Ppa3BUTUS TNPEAMETHOTO COJCpKAHUS M YYeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEITO
B CO3aHUH paboveii MPOrpaMMEI 10 y4eOHOMY MPEAMETY.

Ou3nKa SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actTpoHoMHed M (pu3NYecKOl reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

Opna u3 NaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOliero oopa3oBaHuUs
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHOH T'pPaMOTHOCTH W HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢uznkun Ha 0a30BOM YpOBHE IMPEIIOJAracT OBIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® HAy4YHO OOBSCHATH SIBJICHUS,

® OIIEHUBATh U OHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;

® UHTEPNPETUPOBATH JAaHHBIC U UCIOIB30BATh HAYYHBIC JOKA3aTENbCTBA JIsl TIOTYUYCHHS

BBIBOJIOB.

Llenu wm3yuyeHuss (QU3MKKM HA YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OMNpEAETCHHI B
KOHIICTIIIUH TIpernoiaBaHus ydeOHoro mpeaMera «DPusnka» B 00pa3oBaTeIbHBIX OpPTraHU3AIMIX
Poccuiickoit @eneparuu, pean3yonX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE MPOTPAMMBI.

[enu nzydyenust pusuku:

e [puoOpeTeHHEe HHTepeca M CTPEeMJICHHS OOydYaloUIMXCs K HAyYHOMY HW3YYEHHIO

NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;



pa3sBUTHE TMPEICTABICHUA O HAy4YHOM METOJe TIO3HaHUs H  (QopMuUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLINM SIBIICHHSIM;

(dopMHpOBaHHE HAyYHOT'O MUPOBO33PEHHS KaK pe3ysibTaTa U3yYeHHs] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue MpeACTaBICHUNA O PO (PU3UKHU JUIS Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oynymeld npogpeccnoHaIbHON
JIeATEIIFHOCTH, CBSI3aHHOW ¢ (PU3MKOM, TOATOTOBKA K JaJIbHEHIIEMY 00yYEHHUIO B TOM
HalpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00eCIeYnBaeTCs PEIIEHHEM CIIETYIONINX 3a/1au:

npuoOpeTeHne 3HAaHWH O JAMCKPETHOM CTPOCHUHM BEHIECTBA, O MEXAHUYECKHX,
TCIIJIOBBIX, SJICKTPUUYCCKUX, MATHUTHBIX 1 KBAHTOBBIX SABJICHUIX

npuoOpeTeHue YMCHHMI ONHChIBATh W OOBICHATH (U3WYECKHE SIBICHHUS C
UCIIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA,

OCBOCHHME METOJIOB PEIICHUS MPOCTEHIIMX PACUYETHBIX 3aJa4 C HCIOJIb30BaHUEM
(GU3NUECKUX MOJIeNIeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a]1a4;

pPasBUTUC YMCHI/Iﬁ Ha6JIIOI[aTI) MNPpUPOAHBIC ABJICHUA W  BBIIIOJIHATH  OIBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAIbHBIC HCCICAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX MPUOOPOB;

OCBOCHHE TPHEMOB pPaboThl ¢ MHMOpManuel (GU3NIECKOTO COACpIKAHMS, BKIHOYAS
UHPOPMAILIMIO O COBPEMEHHBIX JOCTH)KCHUSX (U3UKH, aHAIN3 W KPUTHYECKOE
OlLICHUBaHKUE UHPOPMALINY;

3HAKOMCTBO cO c(hepamu Tpo(heCCHOHATLHOM JACITeIFHOCTH, CBI3aHHBIMU ¢ (PU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTIKEHUSX (U3MUECKOM
HaYKH.

OO1iee yncIo 4acoB, PEKOMEHJAOBAHHBIX NJIS M3Y4eHUs (U3UKH Ha 0a30BOM YPOBHE, —
238 gacoB: B 7 kiacce — 68 "acoB (2 yaca B HefIeln0), B 8 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 9 kiacce — 102 ygaca (3 vaca B HE/IETIO).

[Ipennaraemplii B mporpaMMe Mo (QHU3UMKE MepedyeHb JIabOpaTOPHBIX pabOT U OIBITOB
ABIIIETCS. PEKOMEHIaTEJIbHBIM, YUYUTEIb JIeaeT BHIOOP IPU MPOBEAECHNUN Ja00OPATOPHBIX paboT U
OTBITOB C YUYE€TOM MHJIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUi, IpeAIaraeMbIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOI'O 3K3aMeHa 0 (hU3HKe.

COJAEP/)KAHUE OBYYEHUA

7 KUIIACC
®Du3uka v eé poJib B IO3HAHUM OKPY:KAI0IIEro MUpA.
®usnka — Hayka o npupoje. SAsnenus npupoasl. GU3ndecKkne SBICHUSA: MEXAHMYECKUE,
TEIJIOBBIE, AEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usnueckux BeauuuH. DPuU3MYeckue MNpUOOpHI.

ITorpemHocTs U3mMepeHuit MexxayHapogHas CUCTEMa €ANHMIL.



Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH HM3y4daloT NpHpoAy. EcrecTBeHHOHAYYHBIH
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, o0ObsAcHeHue HalOmogaemoro sBiaeHus. Onucanue
(U3NUECKUX SIBICHHUH C TIOMOLIBIO MOJETICH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. Owuzuyeckue MpuOOPHl U MPOLEAypa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM U IH(PPOBHIM

puOOpOM.

Jlabopamopuwvie pabomot u onvimeol.

Omnpenenenne HeHbl JeJICHUs HIKAIbl H3MEPUTEIHLHOTO Mproopa.
N3MepeHne paccTosiHUM.

N3mepenue 06bEMa KUIKOCTH U TBEPAOTO TEA.

Onpenenenue pasMepoOB MalbIX TEN.

o wnN e

W3mepenue Temmeparypbl IHpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTuuKa
TEMIEPATYpPHI.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIIEe BHICOTA ITyCKa.
IlepBoHauya/IbHBbIE CBeICHUS O CTPOEHUHU BelIeCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pasMepbl. ONBITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBuxenue yacTtul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHUS 4YaCTHUIl C TEMIIEpAaTypoil.
bpoyHoBckoe nBmxkeHue, auddys3us. B3zanMopelicTBHe 4YACTHI[ BENIECTBA: MPHUTSDKCHUE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHMSI  BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPABIX
(kpucTamInyeckux) Teia. B3auMocBs3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OcoOE€HHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenne 6pOyHOBCKOTO JIBUYKEHUSI.

2. HaGmronenue nuddys3un.

3. HaOmonenue sBieHM, 0OBSCHSIIOMMXCS NMPUTSHDKEHUEM HITM OTTAIKHBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEMJIOBOTO PaCIIMPEHHs ra30B.

3. OmBIThI 10 0OHAPY)KEHUIO ASHCTBHS CHUII MOJIEKYJIIPHOTO NMPUTSKEHMSL.

JIBUKeHNe U B3aUMO/IelCTBHE TeJl.

Mexannueckoe JIBUKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBHkeHHe. CKOpOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHHUH. PacdeT myTu v BpeMeHH JBUKEHUSI.

SlBenne wHepuMH. 3aKOH WHEpUMU. B3aumopencTBHE Ten KaKk NPUYMHA W3MEHEHHS
CKOPOCTH JBMXKEHHS Tel. Macca kak Mepa umHepTHOCTH Tena. IlnmotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 0ObEMa BEIIECTBA.



Cuna kak XapakTepucTHKa B3aumojaecTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepeHne cuibl C MOMOIIBI JWHAMOMeTpa. fIBieHHMe TArOoTeHHs W cuna Tsokecth. Cuna
TSKECTU Ha JIpyrux IuiaHerax. Bec tema. HeBecomocts. CiioxkeHue Cuil, HapaBIEHHBIX IO
onHOI npsimoil. PaBHozelcTBytomas cuit. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHHUS.
Habmroienue siBieHUsI UHEPIIUH.

Habmroienue n3aMeHeHus: CKOpoCcTy MPpH B3aUMOJICHCTBUH TEIl.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.

o s wWwh

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.

Jlabopamopuvie pabomol u onvimol.

1. OmpeneneHre CKOpPOCTH PAaBHOMEPHOTO MABMXKEHUS (LIApUKA B KUAKOCTH, MOJAEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPIOTO TENA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) OpyKUHBI OT
IIPUJIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEH.

JlaBJjieHre TBEPABIX TeJl, JKMIKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUUEHU qaBieHus. JlaBienue ra3a. 3aBUCUMOCTD
JaBJeHUs ra3a oT o0bema, Temneparypsl. [lepenaua naBneHus: TBEpAbIMU TEAMH, KUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryOunbl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXAHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuBaromias (apXxuMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenada naBineHUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/Isbl.

I'mppaBnnueckwnii npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

o gk wbd =

3aBUCHMOCTD BBITAJIKUBAIOMICH CHJIBI OT 00BéMa HOFPY)KéHHOﬁ qacTu TCjla H
IIJIOTHOCTH KUJKOCTH.
7. PaBeHcTBO BBITAJIKMBAIOIIEH CHJIBI BECY BBITECHEHHO! KMIKOCTH.



8. VYcnoBue miaBaHMsl TeN: IUIaBaHWE WJIM TOTPY)KEHHE TeJI B 3aBHCHUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimeol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B )KHUJIKOCTh

4acTu Tela.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, IMOTPYKEHHOE B

YKUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKMBAIOIICH CHJIBI, JACHCTBYIOIICH Ha TeIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLICH CHIIBI, IEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOIN B KUAKOCTh YaCTU TeJia U OT IIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTrpa WJIM KOHCTPYHPOBAHHME JIOJKM U OIpPEIEIECHUE €&
Ipy30I10ABEMHOCTH.

Pabora u MmomHOCTB. DHeprus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. llpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
Koaddunment mnonesnoro neiictBus (manee — KIIJI) mpocteix MexanusmoB. IlpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHeTtmueckas W noTeHUManbHas sHeprus. [IpeBpaiienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenennie paOOTBl CHUIIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUH Tejla IO

TOPU30HTAIILHON TOBEPXHOCTH.
2. HWccnenoBanue yciaoBHiA paBHOBECHS phlyara.

w

N3mepenne KII/] HakTOHHOM IITOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KJIACC
TenjoBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BemiecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJISIPHO-KMHETHYECKON Teopun. (CMayuBaHWE W KaNWUISIPHBIE SBIEHHS. TemioBoe
pacIIMpeHne U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Tervionepenada u
coBepIitieHre paboThl. BUbl Teruionepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE

paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBrneHue um oTBepieBaHUE KPUCTATTUYECKHX

BCIICCTB.

yI[eJ'H:HaH TCIIOTa IIJIaBJICHUS. Hap006paSOBaHI/IC N KOHJIACHCALUs. I/IcnapeHHe.

Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHHUS OT

aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayxa.

3H€pI‘I/I5I TOILJIMBA. yIIeJILHaSI TCIJIOTA CTOpaHUs.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aIUTa OKPY>KAIOIIEH CpeIbl.

3aKoH COXpPAaHCHUA U IPEBPAILICHUS SHEPIrMK B TCILUIOBEIX IIPOLECCaX.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABHKCHHSL.

2. HaGmronenue nuddys3un.

3. HaOmonenue siBieHU CMaYMBaHUs M KAIMJUIIPHBIX SBJICHUN.

4. HabGnrogeHue TEIIoBOro paciiupeHust Tell.

5. V3MeHeHue naBieHHs raza npu U3MEHEHUH 00bEMa 1 HarpEeBaHUU WIIH OXJIAXKICHUU.

6. IlpaBuia usmepeHus TEMIEPATypPHI.

7. Bwuasl Temnonepeaayu.

8. OxnaxxaeHue npu COBEPILIEHUU PadOTHI.

9. HarpeBanue npu coBepuIeHUN PaOOTHI BHEITHUMH CHIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHBIX BEHIECTB.

11. HabmroneHre KUmeHus.

12. HaGnroieHue mocTOsSTHCTBA TEMITEPATYPHI IIPH TUIABIICHHH.

13. Mozeny TEeIOBhIX IBUTaTENEH.

Jlabopamopnwvie pabomot u onvimel.

1. OmbITel 1O OOHAPYKEHUIO AEUCTBUS CUJT MOJIEKYISPHOTO MPUTSHKEHUS.

2. OmbITHI IO BBIPAIUBAHUIO KPUCTAIIJIOB MMOBAPEHHOM COM UITH caxapa.

3. OmnbITHI 110 HAOIIOACHHUIO TETIJIOBOTO PACITUPEHUS Ta30B, KUIKOCTEH U TBEP/BIX TeEll.

4. Ormpenenenne IaBieHUs BO3AyXa B OJJIOHE MINPUIIA.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTb JaBJIEHHS BO3AyXa OT €ro o0béma u
HarpeBaHus WIN OXJIaKICHUSI.

6. ITlpoBepka THIOTE3BI JMHEWHONW 3aBHCHUMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.

7. HaOnromenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3ylbTare TeIruionepeaadd u
paboThl BHEIIHHUX CHIL

8. HccnenoBanue siBJIeHHS TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U TOopsiYeld BOJBI.

9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOH MpH TEIUIOOOMEHE C
HarpeThiM METAITMYECKUM LIUITUHAPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. VccnemoBanue mporiecca UCTapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.

13. Omnpenenenuie yaenbHOM TEIUIOTHI IJIABICHUS JIbA.

BHGKTPH‘IGCKHG U MAarHMTHBbIC ABJICHUSA.



OnekTpusanusa Ten. J[Ba poja 3JeKTpUYECKUX 3apsaoB. B3aumoneicTBUE 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TEl OT BEJIUYHHBI
3aps70B U PACCTOSTHUS MKy TEIaMH).

Onexkrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3uuuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. IIpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS DJJIEKTPUUECKOro TOKa. McTOUYHMKHM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DJIEKTPUUYECKUI TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OIleKTpuueckoe HampsbkeHue. ConpoTHBIEHUE
IPOBOJAHMKA. YJIEJIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma 1 ydacTka LEMu.
[TocnenoBarenbHOE U NMapaIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuieckue 1enu
U TIOTPEOHTENHN AIIEKTPUIECKOM 3HEpruu B ObITy. KOpoTKOE 3aMbIKaHHeE.

[locTostHHble MarHuThl. B3amMopeilcTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruuTtHoe nose 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Opcrena. MarautHoe nosue
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpoMarauToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IOCTOSHHOTO TOKa. lcnosb3oBaHue
AJIEKTPOJIBUraTelIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODIEKTPOCTAHIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa poza NEeKTpUYECKUX 3apsA10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.

OneKTpocTaTU4ecKast UHIYKIIHS.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsiIOB.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO TOJIS.

N cToYyHNKM TOCTOSIHHOTO TOKA.

©ooNORwDdE

JlercTBUSA 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B )KHJIKOCTH.
. 'a30BbIii pa3psa.
. 3MepeHue cuiibl TOKa aMIIEpMETPOM.

[ = N SE T
w N PO

. I/ISMepCHI/Ie QJICKTPHUYCCKOI0 HANPSAKCHUSA BOJIBTMCTPOM.

[N
SN

. Peoctat u mMara3uH COnpOTHBIIECHHUIA.

[EN
a1

. BzanmMmoiericTBrEe MOCTOIHHBIX MAarHUTOB.

[EN
(2]

. MO)IeJ'II/IPOBaHI/Ie HEBO3MOXXHOCTH pa3aACICHUA ITOJTOCOB MarHura.

-
~

. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

Sl
© oo



20.
21.
22.
23.
24.
25.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIIeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHAYKITUH.

Oneitel @apanes.

3aBI/ICI/IMOCTB HaHpaBHeHI/ISI I/IHHYKLII/IOHHOI‘O TOKa OT yCHOBI/IfI €0 BOBHUKHOBCHMH .
DIIEKTPOreHePaToOp MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimel.

1. OmnbIThl O HAOMIOAEHUIO TEKTPU3ALUH TEJI MHAYKIUEH U IPU CONPUKOCHOBEHUH.

2. HccnenoBanue necTBUS 3JIEKTPUYECKOTO OIS HA IPOBOAHUKH U IUAIIEKTPUKH.

3. COopka u npoBepka padOThl JIEKTPUUECKOH LIEIU TOCTOSTHHOTO TOKA.

4. W3MmepeHue U peryaupoBaHUe CHIIbI TOKA.

5. HM3mepeHue u peryiarpoBaHUE HANIPSIKEHUS.

6. HccrnemoBaHue 3aBHCHMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHHS
pe3ucTopa U HalpsHKEHHUsI Ha PE3UCTOpeE.

7. OmnbIThl, JAEMOHCTPUPYIOIME  3aBUCUMOCTb  3JEKTPHUUYECKOIO  CONPOTHUBIICHUS
IPOBOJHMKA OT €0 JAJIMHBI, IJIOIIA 1 ITONIEPEeYHOro CeUeHHs U MaTepHaa.

8. Ilpoepka mpaBuia CJIOXKEHUS HANPSOKEHUH INPU IOCIEAO0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia i CHIIbI TOKA MPH NMApaUIEIbHOM COCIUHEHUN PE3UCTOPOB.

10. Onpenencnrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKY, OT HANpPsIKCHHUS
Ha Heu.

13. Omnpenenenne KI1J[ narpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MIOCTOSTHHBIX MarHUTOB.

15. 3yueHre MAarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pa3JelIeHNN.

16. UccnenoBanue AeUCTBUS 2JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThI, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIpaBJIEHUS TOKA B KaTYyIIIKE.

18. M3yuenne AelicTBUS MArHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.

19. KoncTpynpoBaHue 1 U3y4eHue paboThl dJIEKTPOIBUTATEISL.

20. Uzmepenue KI1J] snexTpoaBUraTeaIbHON YCTaHOBKHU.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEJAOBaHHE
W3MEHEHUH 3HAaYCHMsI U HAIIPABJICHUS UHAYKIIHOHHOTO TOKa.

9 KUIACC

MexaHnuyecKue fIBJCHHUSA.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH

MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMkeHue. HepaBHoMmepHOe

HpHMOJ’IHHCﬁHOC JABHIKCHUC. CpCI[HHH U MI'HOBCHHAs CKOPOCTb TCJia IMPU HCPABHOMCPHOM

JABMKCHHUH.



VYckopenue. PaBHoyckopeHHOE npsiMonuHelHoe aBrkenne. CBobomHoe mageHne. OmnbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HOCTU. Ilepuon m uvactora oOpamenus. Jluneitnas u
yriaoBasi cCKopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBbiit 3akoH HperoToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herortona. Ilpuniun
CYNEPIO3ULINU CUJL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUSI CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpEHHE CBOOOJHOTO MaIeHHS.
JBuxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Neperpy3KH.

PaBHOBecue MaTepuanbHOU TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TsxkecTH, ynpyroct, TpeHusi. Cs3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Teja, MOTHSATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroi npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaGmoneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHHE TyTeH W TPACKTOPHH ABIKEHHSI OJHOTO M TOTO K€ TeJa OTHOCHTEIHHO
pa3HBIX TEJI OTCUYETA.

N3mepenre CKOpOCTH U YCKOPEHUs MPSMOIMHEHHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

HaOGnronenue 1BUKEHUs Tela 1Mo OKPYKHOCTH.

HaOnronenne MexaHMUYeCKUX SIBJICHUH, MPOUCXOISNIUX B cucTeMe oTcuéra «Tenexkan
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENILHO KaOuHeTa (PU3HUKH.

oMW

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tejla U JIUCTBYIONIECH Ha HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJCHCTBUU TEJ.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. INepenaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHenue UMIysabca IpU HEYIPYTrOM B3aUMOIEHCTBHH.

13. CoxpaHnenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBIKEHUH TeJa O] ISHCTBUEM TPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHncTpyupoBanue TpakTa JUIsi pa3roHa M JajdbHEWIIEro paBHOMEPHOIO JBHKEHUS
IApUKA WK TEIEKKH.

2. OmnpeneneHue CpeHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHXKEHHS IapUKa M0
HAKJIOHHOM INIOCKOCTH.
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3. Ompenenenue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBXKEHUHM I10 HAKJIOHHOU
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBHIKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JBMKCHHHM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psSA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OMTHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHUJIBI HOPMAJIbHOIO
JTABJICHHUSL.

7. Omnpenenenue kKodpuIMeHTa TPECHUS CKOTBKCHHS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.

9. Ompenenenue pabOTBI CHJIBI TPEHHS TPH PABHOMEPHOM JIBIDKEHHUH Tella I10
TOPU30HTAIILHON IIOBEPXHOCTH.

10. OmpeneneHrie pabOTHI CHIIBI YIPYTOCTH TpH MOABEME Tpy3a C HCIOJIb30BAHUEM
HETOJIBIYKHOTO U TTOJIBIYKHOTO OJIOKOB.

11. 3y4yenue 3aK0HA COXPAHEHUSI SHEPTUU.

Mexanu4yeckue KojeOaHUs U BOJTHBI.

KonebartenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIi: MepHoJ, 4acToTa,
amMuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKA. [IpeBpaieHue sHepruu mpu
K0JIe0ATEIIbHOM JIBFDKCHUH.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaolicTBa MeXaHWYCCKUX BOJIH. [IpoI0JIbHEBIE U MOTIEpeYHbIC BOJIHEL. J[JTMHA BOJHBI B CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmroenue xonebaHuii Tei moj 1eHCTBUEM CHITBI TSYKECTH U CUIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIe0aHU U pe30HaHca.

PacripocTpaneHre poJ0IBHBIX M TOTICPEYHBIX BOJTH (HA MOJICIH).
HaGuroieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wbhE

AKYCTHUYECKHI pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

1. OmpeneneHuie 4aCTOTHI U TIEpUOAa KOJIEOAHUNH MATEMATUYECKOTO MAsITHHUKA.

2. OmpexneneHue 4acTOTHI U MEpHOa KoJIeOaHU MPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAa KoJeOaHUM MOABEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH NepHoja KojeOaHUM MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHMMOCTH MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HHUTH, OT
Macchl Tpy3a.

6. OmneITel, JIEMOHCTPUPYIOUINE 3aBHUCHMOCTh IepHOoJa KoJleOaHWi MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3mepeHue ycKopeHHs! CBOOOIHOTO MaJCHHUS.
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JJIEKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH. [lIKasia 351eKTpOMarHuTHBIX BOJIH. MCIIONb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIe CBOICTBa CBETA.
Jlabopamopuwvie pabomot u onvimeol.
1. U3ydeHwue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIIBHOTO TenedoHa.
CBeToBBI€ SIBJICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.
[Tpenominienue cBera. 3akoH npejomiieHus cBeta. [loHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B muH3e. Onruueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['na3 kak ontuyeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.
Pasnosxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cro’keHUE CIIEKTPaIbHBIX IIBETOB.
Hucnepcus cera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tosryuenue n300paxeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
Onrtruyeckuii CBETOBO/I.
Xon syuelt B coOuparomieit Junse.
Xop Jydeil B paccenBarollel JIMH3E.
[Tony4yenue n3o00paxeHnit C MOMOIIBIO JHH3.
. Ilpunnun neiictBus ¢oTtoannapara, MUKPOCKOIIa U TeJIECKOIa.
10. Mogens riaza.

N Ok owdE

11. Paznoxxenue 06emoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimot.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOTO JIy4a OT yriia MaJieHusl.

2. H3yueHue xapakTepUCTUK U300paKEHHS MPEeMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YTJia MPEJIOMIICHHS CBETOBOTO Jy4a OT yria MaJeHus Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUIECKOM CHIIBI COOMPAFOIIEH JTMH3BL.
OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

N o ok

OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB NMPU WX HAONIOJACHUU dYepe3 IBETOBBIC
(GUIBTPBI.
KBanroBbIe iBJICHUA.
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Oneiter Pe3epdopna u mianerapuas moaenb aroma. Moaens aroma bopa. Mcnyckanue n
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(a, Oera- u ramma-uzinydeHus. CTpoeHHE aTOMHOTO fpa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaagnoaxtuBHble mpeBpamieHus. Ilepuop
noJtypacnaaa aTOMHBIX siJiep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsiIOBOO0 U MAaCCOBOTO YMCE. DHEPTUsl CBSI3U
aToMHbIX sifep. CBsi3b maccel W SHepruu. Peaknuu cunte3a u genenus sanep. Vcrounuku
sHepruu CoJIHLIA U 3BE3L.

Snepnas snepretuka. JIeiicTBUA paAMOAKTUBHBIX U3IyYE€HUIN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.
CrexTpsl pa3InyHbIX Ta30B.

CnexTp BoaoOpoa.

Habumonenue tpekoB B kamepe BuibcoHa.
Pabota cuéTunka MOHU3UPYIOIIUX U3TYUCHUM.

ok wbnE

Perucrpanus uzinyueHust IpupoJHbIX MUHEPAIOB U IIPOAYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HaOnroneHue CIUIOMIHBIX U JMHEHYAThIX CIIEKTPOB U3Ty4EHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IToBTOpHTENIBLHO-0000 AN MOIYIb.

[ToBTOpUTENEHO-0000IIAIONIMIA  MOAYJIb  TMpENHA3HAYEH [UIS  CHUCTEeMaTHU3alud |
0000111eHUs TPEAMETHOTO COJIEPKAHUS U ONbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (PU3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXcsl, BHIOPABIINX 3TOT Y4eOHBIN MpeaAMET.

[Ipy wW3ydyeHUM [AaHHOTO MOJYJS PpEANTU3YIOTCS M CHCTEMAaTU3UPYIOTCS  BUBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneuumBaeTcs JAOCTHXKEHHE NPEIMETHBIX U
METaINPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB O0OydeHUs, (OPMHUPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIENOBaHHS SIBICHHNA MPUPOIBl M TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (HU3UYECKUE SIBICHUS, MPHUMEHSS TIOJy4YeHHBIC 3HAHHSA,
pemaTh 3a/1a4M, B TOM YHCJIE KAaUeCTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[TpuHIMNHMAIBHO JEeSATEIbHOCTHBIM XapakTep JaHHOTO pa3jieNia peaqu3yercs 3a cuéT Toro,
4TO 00y4arolrecs BBITOJIHAIOT 33/1aHNUs, B KOTOPBIX UM MpeAaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PAaclo3HaBaTh U HAYYHO OOBICHATH (PU3MUYECKHE SBJICHHS
B OKpY>Karolleil Ipupo/ie U MOBCeIHEBHON KU3HU;

UCTIOJIF30BaTh HAYYHBIE METOJbI MCCIEeNOBaHUS (U3NYECKUX SBICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TIOJTYICHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HayJYHBIE OCHOBBI Han0oJiee BaYKHBIX TOCTHKECHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUIECKOTO UCIIOIB30BAHUS PA3IMYHBIX ICTOYHUKOB YHEPTUN HA OCHOBE 3aKOHA
NPEBPAILECHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.
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Kamz[aﬂ U3 TEM JOAaHHOTO MOAYJA BKIHOYACT OKCICPHUMCHTAJIBHOC HCCIICA0OBAHUC

00o6mIaromiero xapakrepa. Moynb 3aBepIiaeTcs MPOBEACHUEM JUATHOCTUYECKON U OIEHOYHOU
paboThI 32 KypC OCHOBHOT'O 00IIIET0 00pa30BaHus.

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE

HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIero oOpa3oBaHWs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynprate wusyuenuss (U3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHus Y

oOyuatomerocst 6yayT c(hopMUPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

1) mnaTprMoOTH4YeCKOro BOCIIUTAHUSA:

- MPOSIBJICHUE UHTEpEeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (pu3ndecKkon
HayKU;

- [ICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNCKHUX YIEHBIX-(PU3NKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

- OCO3HAaHHE BaXXHOCTU MOPAIBHO-ITUYECKUX TPUHITUIIOB B JACSITEIIBHOCTU YUEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHUE ILIEHHOCTU (PU3MYECKONW HAyKM KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOH JTFOO03HATEIHFHOCTH, UHTEPECA K UCCIIEA0BATEIbCKON IeITeTbHOCTH;

5) popmMupoBaHNs KyJbTYPbI 310POBbS U SMOLUOHAJBHOIO 0J1ar0ONOJIyYHs:

- OCO3HaHWE IEHHOCTH Oe30macHOro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- c(hOpMUPOBAHHOCTh HaBbIKAa peieKCUU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e IpaBa y Jpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTUBHO€ Y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelbHON
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOYIOIIHMX B TOM YHCII€ U (PU3NUECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

- OpHWEHTAlMsl Ha TpUMEHEeHWe (U3MYECKUX 3HAHWN IS perieHus 3amad B o0jacTu
OKpY’Kalollled Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM MX BO3MOXHBIX IOCIIEICTBUN
JUTSL OKpYKalOIEen Cpebl;

- OCO3HaHHeE TI100aJTHFHOTO XapaKTepa IKOJOTUUECKHUX MPOOJIeM U IyTel UX pelIeHNs,
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e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COUMAJIbHOI M NPUPOIHON cpelbl:

e - mOTPeOHOCTP BO B3aWMOJICHCTBMM NPU BBHIIOJIHEHHH WCCICJOBAaHHMH W TPOEKTOB
¢bu3n4ecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUYECKYIO JeITEIbHOCTD;

e - morpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (OPMYIUPOBATH HJICH,
MOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX 0OBEKTaxX U SBICHUSIX;

® - OCO3HaHUE JNePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3NYECKHUX 3HAHUM;

® - CTpPEMJICHHME aHAJIM3UPOBATh M BBIBIATH B3aUMOCBSI3H IMPHPOJIBI, OOIIECTBA M SIKOHOMHKH,
B TOM YHCJIE C UCIIOIb30BaHNEM (pU3NYECKNX 3HAHUH;

® - OLEHKA CBOMX JCHCTBHH C YY€TOM BIHSHUS Ha OKPYXKAIOUIYI0 CpEIy, BO3MOXKHBIX

r7100aJIbHBIX MOCJIEACTBUH.
METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi y oOydatomierocs OyayT c(hOpMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHBIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE ACHCTBHUSL.

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:
® BBIABIATH U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
® YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIJIsi 000OIICHUS
Y CpaBHEHUS,
® BBIABJIATH 3aKOHOMCPHOCTH M IPOTHUBOPEYHA B pacCMATPHUBACMBIX q)aKTaX, JAHHBIX U
Ha6J'IIOI{CHI/I$[X, OTHOCAIINXCA K q)HSI/I‘IeCKI/IM SIBJICHUAM
® BBIBIATH NMPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YYCHHHM (U3NYECKUX SIBICHUNA U
mponeccoB, AcjaTb BBIBOJALI C HCIHOJB30BAHUEM JACAYKTHBHBIX W HWHIAYKTHBHBIX
YMOSaKHIOquHﬁ, BbBIIBHUT'ATh T'HITIOTE3bI O B3AMOCBA3AX (1)I/IBI/I‘~IGCKI/IX BCJIMYHH,
® CaMOCTOSATENbHO BBIOMpaTh CMOCOO0 pemieHUs y4eOHON (u3nMyeckoil 3amadyu
(cpaBHEHUE HECKOJIBKUX BapHaHTOB pEIIECHHUs, BBHIOOpP HamboJee MOIXOAIIET0 C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).
ba3oBble ucciienoBare/ibCKue AeiCTBUSA:
® JCIOJI30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT IMO3HAHUS;
® [POBOJUTH IO CaMOCTOSITEBHO COCTaBJICHHOMY IUJIaHY ONBIT, HECJOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNEe (PU3NUECKOTO SIBICHUS;
® OIEHUBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMALUIO, TOJYYECHHYIO B XO€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;
® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBENEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;
® TIPOTHO3UPOBATH BO3MOXKHOE JaNbHEHIIEEe pa3BUTHE (PU3UUECKHUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAINIOJIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.
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Patora ¢ undopmaunmeii:

NPUMEHSTHh Pa3IMYHbIe METO/bl, MHCTPYMEHTBI W 3allpOChl MpPHU IOHMCKE U OTOOpe
UH(pOpPMAINY WM JAHHBIX C YUYETOM MPEATIOKEHHON Y4eOHOM (hn3nUecKol 3a1aun;
aHaATM3UPOBATh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATH MH(POPMALHUIO PA3TUIHBIX
BUOB U (pOPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (hOpMy TNpeAcTaBieHus HHOpMaH U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMHM, JuarpaMMaMi, HHON
rpaduKoil 1 X KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBUA:

B XOJie¢ OOCYXACHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTab0OPaTOPHBIX paboOT U
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbI M BBICKA3BIBAThH HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHnue 0JIaroKenaTeTbHOCTH OOIICHHUS,
COIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSAMU JPYrUX YYaCTHUKOB JIMAJIOTa,
00HapyXKUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBJISITH  PE3yJAbTaThl  BBIIOJHCHHOTO  (PM3UYECKOTO  OIBITA
(9KCIIepUMEHTa, UCCIICIOBAHMS, IPOCKTA);

[OHUMAaTh M KCIIOJb30BaTh MPCHMYINECTBA KOMAHIHONW W WHIMBUAYAJIbHOW pabOTHI
IIPH PEIICHUH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

OPUHUMATh I1EJIM COBMECTHOM JEATEIIbHOCTH, OpPraHW30BBIBATH JCHCTBUSA IO €&
JOCTIIKEHUIO: PACIPEeNIATh POJIH, 0OCYXKIaTh MPOIECCH U PE3yJIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTHUTas KAd4eCTBEHHOTO pe3ysbTara MO CBOEMY
HAMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WiCHAMUA KOMaH/IbI;
OLICHWBATh KAueCTBO CBOEr0 BKJIaga B OOIMUHA TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIeHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCA B PA3IMYHBIX MOAXOAAX NPUHATUS peHIeHUH (MHIMBUIYaIbHOE,
IPUHSTHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH rPyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3adaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ N3MEHEHHUS,
OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJIOCTIKEHHUS) pe3yJbTaToOB JESTeNbHOCTH,
JlaBaTh OLIEHKY MIPHOOPETEHHOMY OIBITY;
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BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIIE B XOJ BHIMOTHEHHS (HPU3HUECKOTO
WCCIICIOBAHMSI WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIHXCS
CUTyallui, YCTAHOBJICHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTE;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa 1I€JIM U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO APYroro 4yejoBeKa B XOJE CIopa WM JAUCKYCCUU HAa HAYYHYIO
TeMy, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MPU peuleHHH (QU3UYECKUX 3aaad Wi B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [IPaBo IPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUs, HaOII0ACHUE,
AKCIEPUMEHT, MOJIEb, TUIIOTE3a, CIAUHUIBI (PU3HMUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  INPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEHCTBYIOIas cuia, jaedopmanus (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnuyats sBieHus (auddys3us, TeII0BOE IBMKEHUE YaCTUILl BEIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBJKEHUE, MHEPLUSA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpAlICHMs, Iepefada AaBJICHUS TBEPIBIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHue, IJIaBaHue Tell, IPeBpaIleHus
MEXaHUYECKOM 3HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3UUECKUX SBJICHUH B OKPYXKAIOIIEM MUPE, B
TOM 4yHcie (u3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHCTBUE CWIBI TPEHMsS B NPUPOJIE U
TEXHHUKE, BJIHMSHHE aTMOC(EpPHOTO MAaBIICHUS HA XUBOM OpraHusM, IJIaBaHUE pbIO,
pplUaru B TeJe YeJIOBEKa, NMPU 3TOM IMEPEeBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUI;

OTNMCHIBATh U3yUYEHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIONB3YS (PU3NUECKUE
BEIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOpOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBlieHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQUIMEHT MOJe3HOro AEeUCTBUS
MEXAHU3MOB, KMHETHUYECKAsl U MOTEHLHUAIbHASI 3HEPIUsA), IPU ONMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
bu3nYeCKuX BEIMYUH, HAXOAWUThb (OpPMynbl, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMM, CTPOUTH TpapUKU H3YYEHHBIX 3aBUCUMOCTEN
(UBUYECKUX BEIUYHH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
npaBujia CIOKEHMs CUil (BIOJIb OJTHOW TpsiMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH
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Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM HHEpruM, NpH OTOM JaBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3alIUCHIBATh €M0 MATEMATHUYECKOE BBIPAKEHUE;

O0BSACHATh (U3UYECKUE SIBJICHMSI, MPOLIECChl W CBOMCTBA TelI, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTUPOBAHHOTO XapakKTepa: BBIABIATH MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHUecKUX IIaroB ¢ Onopoi Ha 1—
2 U3y4YEHHBIX CBOWCTBAa (PHM3MUECKUX SBJICHUH, (U3UYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyud B 1—2 [EWCTBUA, HCIOJB3YS 3aKOHBI U (OPMYIIBL,
CBSI3bIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalW3a YCJIOBHUSA 3aJaud
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DU3WYECKHE BEIUYMHBI B (POPMYIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIC JTAHHBIC, HEOOXOAUMBIC IJISI pEIICHUS
3a]a4, OLEHUBATh PEATMCTUYHOCTD NOTYYEHHON (PU3NYECKON BETMUHHBI,
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJI0OB, B OINMCAHUM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(runotesy), pas3idyaTb U HHTEPIPETHUPOBATH IOJYUYEHHBIH pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOJKI 110 €T0 PE3yJIbTaTaM;

IIPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB
Tesd:  (OPMYIHPOBATH TPOBEPSIEMbIE TPEANONOKEHUS, COOMPAaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIUCHIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITIOJIHAT TPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACChl Tella, 00bEMa, CHITBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHUEM AHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aIHCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOHN MOTPEITHOCTH U3MEPCHHIA,
MPOBOJMTH UCCIIEOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
MCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TEN H HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IUIOIIAIN
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YIJWHEHUS MPYKUHBI, BHITAIKUBAIOIIEH
CHIBI OT OO0BEMa MOTrPYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH J>KUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT IIyOWHBI, Ha KOTOPYI MOTPYKEHO TeJo,
YCIIOBUYM TMJaBaHUS TeN, YCIOBUN paBHOBECHS pblyara W OJOKOB), y4acTBOBAaThb B
IUTAHUPOBAaHUM Y4eOHOTO HCCIEOBAaHUS, COOMpaTh YCTAaHOBKY M  BBITIOIHATH
U3MEpEeHUs, cleaysl NpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh PEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (PU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrOo Tela, CHJIA TPEHUS CKOJNbKEHHUS, JaBJIEHHE BO3/1yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIas Ha MOTPYKEHHOE B KHUJIKOCTh TeJoO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CleAys MPesIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYEHUE NCKOMOU BEIMYUHBIL;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opy0BaHUEM;
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yKa3bplBaTh MPUHLUIBI JCWCTBUS NTPUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, NOJBMXKHBIH 1
HEMOABMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOpPOM Ha UX ONMCaHUA (B TOM YMCIE: MOAIIMIHHUKH, YCTPOMCTBO
BOJIOIIPOBOAA, THAPABIMYECKHM IIPECC, MaHOMETpP, BBICOTOMED, IMOPIIHEBOM HAcoOC,
apeoMeTp), UCHONb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOIUMbIE
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHM3HM s ObOecredyeHus
0€30I1aCHOCTH MpH OOpalleHud C NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMmuy,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYKalolllei cpee;

OCYILECTBIIAATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUM C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CpaBHEHUS
pas3IMYHBIX UCTOYHUKOB BBIACIATh HHPOPMALIMIO, KOTOPast SBJISAETCS IPOTUBOPEUMBON
WJI MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBHIOJHEHUU YYeOHBIX 3a/laHUI HAyYHO-HOMYJISPHYIO JINTEPATYPy
(GU3MUEeCKOro cojep)KaHus, CHOpaBOYHble MaTepHualbl, pecypcbl cetu HHTepHer,
BIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUs HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4eckoro coaep)kaHusi, B TOM YHUCIIe MyOJINYHO JIeNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX WCCIICAOBAHUM, IIPH ITOM
IPaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE IIPE3CHTALINEH;

IPY BBINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpeneniTs 00sS3aHHOCTH B
IpYIIIE B COOTBETCTBHUHU C IIOCTABICHHBIMU 3a/1a4aMU, CJIEINTh 32 BBIITOJIHEHHEM IUIAHA
NEeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIH BKJAJ B JEATEIBHOCTh T'PYIIIBL,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

HUCIIOJIBb30BAaTh INOHATHS. MAacCa U paSMCpI)I MOJ'IeKy.]'I, TCIJIOBOC IBUXKXCHUEC aTOMOB U
MOJICKYJI, arperatHble COCTOSIHHS BEIICCTBA, KPHCTAIMUECKHE M aMop(dHBbIC Tela,
HACHIIICHHBIA W HEHACBIIIICHHBIN Map, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI
DHEPTUsl, TEIUIOBOM JBUTATEIh, JICMEHTAPHBIA AIICKTPUUYSCKHH 3apsijl, dIIEKTPUICCKOE
1oJie, TMPOBOJAHUKH M JIUAJICKTPUKH, TOCTOSHHBINA SJICKTPHUECKUN TOK, MarHHTHOE
N(0)) (K

pa3nuyarh sIBIICHUS (TEIUIOBOE pACIIMPEHHE W CXKAaTHe, TeIUIonepenava, TEIUIOBOe
paBHOBECHE, CMadyMBaHWUE, KANWUISIPHBIC SBJICHUS, WCIAPCHHUE, KOHJCHCAIIHS,
IIJIaBJIEHHE, KPHUCTATU3AIUS (oTBepacBaHUE), KHUIIEHHE, TEeIIoneperava
(TETUIONPOBOHOCTh, KOHBEKIIMS, H3JyYCHHE), DJICKTPU3AILUs TeN, B3aMMOJICHUCTBHUC
3ap51110B, ﬂeﬁCTBHﬂ BJ'ICKTpI/I‘IeCKOFO TOKa, KOpOTKOC 3aMbIKaHHCE, BSaHMOHeﬁCTBHe
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MarHuTOB, AEUCTBUE MAarHUTHOTO IOJI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas
UHAYKIMSA) 1O ONMCAHUI0 MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOILEM MHpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBbIE ABJICHUST B NPUPOZAE, KPUCTALUIBI B mpupoze, usnydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE 1oJsie 3eMid, Jpel( MOII0COB, pOJib MAarHUTHOTO MOJS JUIA KU3HH Ha
3emiie, MOJISIPHOE CHSIHUE, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBJICHUM;

OINMUCBIBATh U3YYCHHBIC CBOMCTBA TEII U (bmnqecxne SABJICHUS, UCIIOJIb3Ys (I)I/ISI/I‘-IeCKI/IC
BCJIMYHHBI (TeMHepaTypa, BHYTPCHHAA OJSHCPIrus, KOJIUYCCTBO TCIUIOTHI, YJACJIbHAsA
TEIUNIOEMKOCTb ~ BEILECTBA, YyJA€IbHAs TEIUIOTA IUIABJICHUS, YJElbHAas TEIIoTa
napooOpa3oBaHUs, yJelbHasg TEIUIOTa CrOpaHMs TOIUIMBA, KO3(QQHUIHMEHT MOJIE3HOro
JIeMCTBUSL TEIUIOBOW MAIIMHbBI, OTHOCUTENIbHAS BIAXKHOCTh BO31yXa, 3JICKTPUUYECKUN
3apsil, CHUJa TOKa, OJJIGKTPUUYECKOE HAaNpsDKEHUE, CONPOTUBJICHUE IPOBOAHUKA,
yJlelIbHOE COIIPOTHBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JEKTPUYECKOT0 TOKa), IpU
OMMCAaHUM TIPaBUJIbHO TPAKTOBATbH (1)I/I3I/I‘ICCKI/Iﬁ CMBICJI HCIHOJB3YCMBIX BCJIWYHH,
0003HaYEHHUS U CIANHHUIIbI (1)I/I3I/I‘I€CKI/IX BCJIMYHUH, HAXOJUTH q)OpMYJII)I, CBA3BIBAIOIIINEC
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JAPYTMMU BEJIMYMHAMU, CTPOUTH TIpaduku
HN3YUCHHBIX 3aBHCHMOCTEH (1)I/I3I/I‘I€CKI/IX BCJINYHH,

XapaKTCPpHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA W TIIPOLCCChI, HCIIOJIb3YA
OCHOBHBIC ITOJIOKCHUSA MOJIGKy.H?IpHO'KI/IHCTI/ILIGCKOI\/JI TCOpHUU CTPOCHUA BCIICCTBA,
OPUHLMIT CYNEPHO3ULMHU TIOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH OMa s ydacTka nenu, 3akoH J[xoynsa—JleHna, 3akoH COXpaHEHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBATH €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBICHSTH (1)I/ISI/I‘~I€CKI/IC mponeccoel " CBOMCTBa TCJI, B TOM 4YHCIC U B KOHTCKCTC
CUTyaluin IPAKTUKOOPUEHTHUPOBAHHOI O Xapakrepa: BBISIBIIATH
NPUYMHHOCIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX INaroB ¢
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3ahauyd B 2-3 JeHCTBHA, HUCHOIb3yd 3aKOHBI U (OPMYIIBL,
CBs3bIBaloIMEe (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE I €€ PelIeHUs, IPOBOJUTH PACUETHI U
CpaBHHBATL MOJYUYCHHOC 3HAYCHHC (bHSquCKOﬁ BCJIMYHHBI C U3BECTHBIMU JJaHHBIMU,
pacrio3HaBaTh TMPOOJIEMBbI, KOTOpPHIE MOXXHO pELIMTh IPH MOMOIIM (HU3UYECKHX
METOJIOB,  MCIIONb3ysd  ONUCAaHWE  MCCIENOBAaHUSA,  BBIICHATH  MPOBEPSIEMOE
MMPCAIIOJIOXKECHNUEC, OLCHHUBATHL IMPABUIBHOCTL IMOPAJKa IPOBCACHUA MCCICIOBAHUA,
J€JIaTh BBIBObI;
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IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (KamWwUISIpHBIC SIBICHHS, 3aBHCHUMOCTb JIaBJICHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HArPEBAHMS IIPU U3IIyYEHUU OT LIBETA
U3Iydaoume (Imomiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYypbl JKUIKOCTH W IUIOINAJU €€ IIOBEPXHOCTH, DJJICKTpHU3alMs Tel U
B3aMMOJCICTBUE DIIEKTPUYECKUX 3apsiOB, B3aMMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YyalM3alisl MArHUTHBIX MOJIEH NOCTOSHHBIX MarHUTOB, AEUCTBUSI MAarHUTHOT'O TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENsS
MOCTOSTHHOTO TOKa): (OpMYyJIHpOBAaTh TPOBEPSEMBIC MPEANOI0KEHUsA, COOUPATH
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00OpyIOBaHMs, ONMCHIBaTh XOJA OIbITa U
(GopMyIHpOBaTh BHIBOJBI;

BBITOJHATh NPSMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHONW BJIa)KHOCTH BO3]yXa,
CUJIBI TOKA, HANpPsUKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IMPUOOPOB U JIAaTYMKOB
(¢u3NYeCKUX BEJIWYHH, CPAaBHMBATh pE3yJIbTaThl W3MEpPEHUNl C Yy4€TOM 3aJaHHOI
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIMTH MCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYWHBI OT JAPYroM C
UCIIOJIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro UIMHBI, IUIOIIAJU IONEPEUYHOI0 CEYECHUs U YACIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHMS HA IPOBOIHUKE,
UCCJICIOBAaHUE I0CIIE0BATEIbHOIO U MapajljIeIbHOIO COEJUHEHUH IPOBOJHHUKOB):
IUIAHUPOBATh HCCIEe0BaHUEe, cOOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHUS, CIEAYs
IPEJIOKEHHOMY IIaHy, (PUKCUPOBATh PE3YJIbTAThl OJIYYEHHON 3aBUCMMOCTH B BHUJIE
TaOIHI U TPaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM MCCIICIOBAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHUs (U3UUECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0oTa U MOILIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOMpaThb JKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJenys
IPEJI0KEHHOW UHCTPYKIUU, U BBIYUCIIATH 3HAUEHNE BEIUUNHBI,

coOuoiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
000pyI0BaHNEM;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOH Ha MX ONUCaHMsA (B TOM YHCIE: CHCTEMa OTOIUIEHHs JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK 3IIEKTPHUECKON
SHEpPruM, HJIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeIbHbIE 3JIEKTPONPHOOPHI
(mpuMepbl), SIEKTPUUYECKHE TNPEJOXPAHUTENH, SJIEKTPOMArHuT, 3JIEKTPOJBUTATEIh
IIOCTOSIHHOTO TOKA), HCIOJIb3YysS 3HaHUS O CBOHCTBaX (U3MUECKUX SBICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCIEI0BATEIbHbIM U NapauIeIbHbIM COECIUHEHUEM
HIIEMEHTOB, pa3nyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTIeH;
OPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOPMAIMI0O O MpHUMEpax) MPaKTHUECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJIHEBHOM >KM3HHM JUIsl OOecreyeHus
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0e30MacHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

OCYIIECTBIISITh MOUCK HHpopManuu ¢usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHS JOIMOJHUTEIbHBIX HCTOYHHKOB
BBIICTATh MHGPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOXKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy
bu3nyecKoro cojaep)KaHus, CIPAaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOPMALUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3iaBaTb COOCTBEHHBIE IHCHMEHHBIE U KpaTKHE YCTHbIE cooOuIeHus, 00001as
UH(GOPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COACPIKAHMS, B TOM YHCIIE
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOMN
NeSITeIBHOCTH, TPH 3TOM TPAaMOTHO HCIIOJIb30BAaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3MKH, COMPOBOXK/IATH BHICTYIUICHHE MTPE3CHTAINCH;

IpU BBIMOJHEHUH Y4YeOHBIX MHPOEKTOB M HCCIEAOBaHUN (U3UUYECKUX MPOILIECCOB
pacnpenenartb 0043aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTAaBJICHHBIMM 3a/ladyaMH,
CIICNTH 32 BBIIOJIHEHWEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aHMOJCHCTBHE, TPOSBIISiA TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K KOHLIY 06y‘~ICHI/I${ B 9 Kkiacce MNPEAMCETHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHE OOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

HUCIIOJIBb30BaTh IIOHATHUSA: CHUCTEMaA OTC‘IéTa, MarcepuajbHasd TOYKa, TPACKTOPUA,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIDKEHHS, edopManus (ynpyras, IiacTH4ecKas),
TpPEeHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh M IEperpys3Kku, LEHTP
TSKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOrO Tejia, paBHOBECHE,
MEeXaHUYecKue KonebaHus M BOJHBI, 3BYK, HWHOPa3BYK M  YyJIbTPa3BYK,
SJICKTPOMArdMuTHBIC BOJIHBI, HIKaJIa JJICKTPOMArHWUTHBIX BOJIH, CBCT, 6HH30py1(OCTB n
JATbHO30PKOCTh, CIIEKTPHl HMCIYCKaHUsT W TIOTJIOlIeHUs, anb(pa, Oera- U ramma-
H3TYyUYCHUSA, U30TOIIbI, AACPHAd SOHCPIreTHUKA,

pa3nnyarh sBI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEWHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKEHHE, CBOOOIHOE Ma/ICHHUE Tell, PABHOMEPHOE
JABUXCHUEC I10 OKPY’KHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JBHXXCHHUC,
KoseOaTeIbHOE JBMKEHUE (3aTyXarolle M BBIHYXKJIEHHbIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpPaKEHHE 3BYyKa, MPSAMOJIMHEHHOE paclpoCTpaHEeHHE,
OTpa’keHHE U MPEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPakKEHUE CBETA, pa3iokKeHUe
Oenmoro cBera B CHEKTP M CIOXKEHHE CIEKTPAbHBIX I[BETOB, TUCIIEPCHS CBETA,
€CTEeCTBEHHAsl pPaJMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHUYATOrO CHEKTpa U3IY4EHUs)
[0 OMHMCAaHUIO0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHUX
JaHHOE (PU3HUYECKOE SIBICHUE;

pacrio3HaBaTh NMPOSBICHHE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM 4Hclie (U3NYECKHUE SBICHUS B MPUPOJE: MPUIUBBI U OTJIHBBI, ABHKCHHUE IJIAHET
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ConHEYHOM CHCTEMBI, PEAKTUBHOE IBHKEHHE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KMBOTHBIMH, 3€MJICTPSICEHHE, CEUCMHYECKHME BOJIHBI, I[YHAMH, 3XO, LBETa TEll,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OHOJOrMYecKoe  JeicTBUe  BUAMMOIO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, DPATUOAKTUBHOE W3IIyUYCHHE MPUPOJHBIX MHUHEPAJIOB,
JeICTBUE palMOaKTUBHBIX U3IYyYEHUM HAa OPraHU3M 4e€JOBEKa), IPU 3TOM MEPEBOJIUTH
NPaKTUYECKYIO 3aady B Y4eOHYIO, BBIJICNATH CYIIECTBEHHBIC CBOICTBA (IIPU3HAKH)
(bu3nUecKux sBICHUIA;

OIKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHas CKOpPOCTb Tella IIPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHHE, NEPEMEIEHUE, MIyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHs, CUJIA YNPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOrO IaJeHMs, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, IOTEHIUAJIbHAS SHEPTHsl TeNa, MOAHITOrO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHAS SHEPIUs CKAaTOW IPYKUHBI, KUHETUYECKast
SHEprusi, MOJHasT MEXaHWYecKash HSHEprusi, Nepuoj] M YacToTa KoJeOaHW, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [1OKA3aTelb INPEIOMIICHUS
Cpezbl), PU ONMCAHWH TMPABHIBHO TPAKTOBATh (PM3MUYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS W EIUHHUIBI (DU3WYECKHX BEIMYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMYUHY C IPYTMMHU BEIMYHMHAMH, CTPOWTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCIOIB3Ys 3aKOH
COXpaHEHUsI PHEPIMU, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHLUI CYNEPHO3ULUU CHII,
IIPUHLIMAI OTHOCUTENBHOCTH ["annnes, 3akonsl HploTOHA, 3aKOH COXpaHEHMs UMITYJIbCA,
3aKOHBl OTPAXEHUS W IIPEJIIOMJIEHUS CBETA, 3aKOHbl COXPAaHEHHUsS 3apsiioBOIO U
MaccoBOI'O UHMCEJ MpU SNEPHBIX pPEAKUUsIX, IpU OTOM JaBaThb CJIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (hr3HMYecKHe MpoLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  NIPAKTUKOOPHUEHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOi Ha 2—
3 u3yuyeHHBIX CBOMCTBAa (U3MYECKUX SABICHHH, (U3NYECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEN;

pewath pacy€THbIe 3aaun (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), HCTIOIb3Ys
3aKOHBI U (OPMyIIBl, CBsI3bIBafOlIUe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
yCIOBUSL 3a/ladydl 3allMChIBaThb KpaTKOE YCJIOBHE, BBIABIATh HEAOCTAIOLINE WU
M30BITOUYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI MU (OPMYJbl, HEOOXOJUMBIE I PEIICHUs,
IPOBOAMTH pPAacy€Thl U OLEHUBAaTh PEATMCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(U3UYECKON BETMYUHBI;

pacro3HaBaTh MNpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MPU IMOMOLIM (PUIUUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHWE  MCCIEAOBAaHHSA,  BBUIEIATH  IPOBEpsieMoe
MPEIOJIOKEHNEe, OLIEHWBATh MPaBWJIBHOCTh TMOPSAKA IPOBEIACHUS HCCIEA0BaHUSA,
JIeJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAEHUN U OIBITOB;

IIPOBOAMTDH ONBITHI MO HAOJIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI SHEPTuu, 3aBUCUMOCTh
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nepuojia KojaebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a M KECTKOCTH MPYKHUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpoCTpaHEeHne
CBETa, pPa3JIoKeHHE OeIoro cBeTa B CHEKTP, M3y4yeHUE CBOMCTB M300pa)KeHUS B
IUIOCKOM 3€pKaJie M CBOMCTB HU300paKeHHsI MpeaMmera B coOuparomiel JIMH3e,
HaOJIOZIGHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HAOOpa 000PyAOBaHMS, OMIMCHIBATH X0 ONbBITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIBI;

IPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaYCHHE H3MepseMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (H3MEPUTETHLHOTO MPUO0Pa);

NPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (PU3MUYECKMX BEJIWYHH C HCIOIb30BAaHHEM
OpSAMBIX M3MEPEHHUH (3aBUCUMOCTh IyTH OT BPEMEHH IMPU PAaBHOYCKOPECHHOM
JIBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KoJeOaHWH MaTeMaTudecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaKEHHUS CBETa OT yrja HaJeHHs U
yIiia MpesoMJIeHHs OT yIJla MajieHus1): IUIaHUpOBaTh MCCIEJ0BAHUE, CAMOCTOSTENBHO
coOupaTh YCTaHOBKY, (UKCUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBUCUMOCTH
(Gu3nUecKux BEIWYMH B BHUJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI IO PE3yJbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3UYECKUX BEJIWYMH (CpeiHsAs CKOpOCTb U
YCKOpEHHUE Tejla IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOAHOIO MaJeHHUS,
KECTKOCTh MPYKUHBI, KOOPPUIUEHT TpeHHsI CKOJBKEHUsS, MeXaHHuyeckass padora u
MOIIHOCTh, YacTOTa M TMEpPHOA KOJIeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKAas CHJa COOMpAIONIeld JIMH3BI, paJWOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINOJHATH
U3MEpPEHUs], CIeays NPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BETUYMHBI U
aHaAJTM3UPOBaTh TIOJIyYEHHBIE pe3yabTaTbl € Y4€TOM 3aJaHHOM MOIPEIIHOCTH
U3MEPEHHUI;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHNEM;

pa3nuyaTth OCHOBHBIE TPW3HAKW M3YYEHHBIX (DU3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOYCHYHBIM MCTOYHHMK CBETA, JIy4, TOHKAas JIMH3A,
TUTaHETapHasi MOJIENb aTOMA, HYKJIOHHAst MOJIENIb aTOMHOTO SIIpa;

XapaKkTepru30BaTh MPHUHIUIBI JCHCTBUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOKMCTB C OMOPOH HA UX OMHCAHUS (B TOM YHCIIE: CIUJIOMETD, TATYNKU TTOJIOKESHHS,
pacCTOSIHAS U YCKOPEHHSI, paKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (OTOAIApaT, ONTHIECKUE
CBETOBOJIBI, CITEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), WCMONB3ys 3HAHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBI U CXEMaTHYHBIC PHCYHKH M3yYCHHBIX TEXHUYECKUX YCTPOWCTB,
WU3MEPUTENBHBIX TPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
NPAaKTUYECKHUX 3aj[ay, ONTUYECKHUE CXEMBbI JJIS MOCTPOCHHUS M300paKeHUN B IJIOCKOM
3epKajie U coouparolei JTuH3e;

IPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHQOpPMAIMI0 O MpUMepax) MPaKTUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEAHEBHOH JKU3HH JUII OOECIICUCHUS
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0e30MacHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

OCYIIECTBIISAITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIMpYsl TMOMCKOBBIA 3alpoc, HAXOAUTh IYTH OINpeAeSICHUs
JIOCTOBEPHOCTH TMOJIyU€HHOM UWHGOpMalMu Ha OCHOBE HUMEIOIUXCA 3HAaHUN U
JIOTIOTHUTEITbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy
bu3NYeCKOro cojJep)KaHusl, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHeT,
BIIQJICTh MpPHUEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIUH W3
OJIHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIC COOOINCHUS HA OCHOBE MH(pOpPMAIUU
U3 HECKOJIBKUX HCTOYHUKOB (DU3MYECKOTO COACPIKAHMS, MYOJMYHO TPEACTABISAThH
pPe3yJIbTaThl IPOSKTHOM WIJIM MCCIIEIOBATEIBCKONW JEATEIHbHOCTH, TIPH 3TOM I'PAMOTHO
UCIIONIb30BaTh M3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (U3MKd u
COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM
Kontpoabubie Ilpaktnueckne  (uupposbie)
n/n NMPOrpamMMbl Bcero
paboThI padoThI oOpasoBaTe/bHbIE
pecypchl
Pa3zpnen 1. ®us3uka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bubmuoreka [JOK
1.1 O - 2
H3HKa - HayKa O HpHpoae https://m.eds00.ru/7f416194
bubmuoreka [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6 K
1.3 EcrecTBeHHOHAy4HBIH METO MTO3HAHUS 2 1 ht?ps?/jﬁfciigrou 17§416194
Uroro no pazgeny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TpoerHe petecTsa https://m.eds00.ru/7f416194
29 JIBrokeHHe U B3aMMOJICHCTBHE  YaCTHUII 9 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paszgea 3. /[BuskeHue U B3auMoJeiicTBHE TeJl
bubmuorexa [JOK
1 M
3 CXAHHIHCCKOC IBIDKCHHIC 3 https://m.edsoo.ru/7f416194
3.2 ‘ WNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK



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.edsoo0.ru/7f416194

bubmuoreka [JOK

3.3 Crna. Buaet e 14 . 2 https://m.edso00.ru/7f416194
Uroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJ, )KHAKOCTE U ra3oB
41 Hanenue. Ilepenaua naBiieHust TBEPABIMU 3 bubnmoreka [JOK
' TeJIaMHU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
42 Jlarerite XKuAKoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(hepHoe faaeHne 6 https://m.edsoo.ru/7f416194
JleficTBUE XUJIKOCTH U Ta3a Ha MOTPYKEHHOE bubmmoreka [JOK
4.4 7 2 3
B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Paora 1 MOMHOCTE 3 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2 IT 1
° POCTRIC MEXAHHUIMBT > https://m.edso0.ru/7f416194
bu6mmorexa [{JOK
: M 4 1 1
53 CXAHITICCKAA SHEPTIA https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
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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

8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Konrpoabubie Ilpakruueckue (uupposbie)
MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubmmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUUYECKHUE 3apsiibl. 3apsKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN ANEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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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

KounyecTBO 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/nn Konrpoabubie Ilpakruueckue (uupposbie)
MPOrpamMmbl Bcero
padoThI padoThI oOpasoBaTe/bHbIE
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHndeckoe OBUIKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIUCAHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 10 3
3AKOHBI COXPAHCHH https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DjieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNeKTpOMarHuTHOE oJie u 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6

Pa3gen 4. CBeToBbI€ AIBJICHUSA
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4.1 3aKOHBI pacIpoOCTpaHEHUs CBETA 6 2 bubmoreia OK
' pacipoctp https://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuoreka [JOK
51 Hcnyckanue u mOTJIonIeHHe CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpocHHe aTOMHOTO AP 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 SnepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
[ToBTopenne u 00600LIEHHE CONEPKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No KosnuuyectBo yacos DJIeKTPOHHbIE
11/-11 Tema ypoka Beero KonTpoabubie IIpakTuuyeckue fl[:;‘?eﬂl/lﬂ undposbie
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
®du3zuka — Hayka O MPUPOJE.
1 SABnenus  npupoxasl.  Dusnueckue 1
SIBJICHUS
Mexanuueckue, TEIUIOBEIE,
2 AIEKTPUYECKHE, MAarHuTHEIE, 1
CBETOBBIC, 3BYKOBBIC SIBIICHUS
3 Ousnyeckue  BETUYMHBI U HX 1
U3MepeHue
Ypok-uccrienoBanue "Uzmepenue
4 TEMIIEPATYPHI pu TTOMOIIIH 1 1
KHUJKOCTHOTO TEPMOMETpPA M JaTuuKa
TEeMIEpaTyphl"”
Kak ¢usuka u npyrue ecrecTBEHHbIE
HayKu M3Yy4aroT MIPUPOAY.
5 ECZI(:CTBeHHOHazquLH‘/'I P AfeTo}JII 1 bubmmorexa [IOK
https://m.edsoo.ru/ff09f72a
no3HaHus. OnucaHue QU3NYECKUX
SIBJICHUH C TIOMOILBIO MOAEIEN
Ypoxk-uccienoBanue "IIpoBepka
6 TUIOTE3bI: JAIIbHOCTh MOJETA 1apuKa, 1 1
MYIIEHHOTO  TOPU30HTAIbHO,  TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"
7 Crpoenue BEILECTBA. OnpIThI, 1 bubmuoreka [IOK
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https://m.edsoo.ru/ff09f72a

AOKa3bIBAOIIUC JUCKPETHOC CTPOCHUC

https://m.edsoo.ru/ff09fe0a

BEIIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa [TOK
HBeH https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue  «OnbITBI MO
9 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBsA3p  MeXIy  CBOWCTBAMH
BEIIECTB B  Pa3HBIX arperaTHBIX
COCTOSIHUSIX u 150.4 bu6mmoreka [IOK
11
ATOMHOMOJIEKYJISIPHBIM ~ CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OC0OEHHOCTH arperaTHbIX COCTOSHHM
BOJBI
Mexanudeckoe JIBIDKCHHE.
12 PaBHOMEpHOE ¥ HeEpaBHOMEPHOE bubmorexa HOK
p P P https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoreka [IOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p a = P https://m.edsoo.ru/ff0a079c
14 Pacuer yTH ¥ BpeMeHHU ABMKEHUSI bubmmorexa [TOK
Y P https://m.edsoo.ru/ff0a0ae4
Nnaeprus. 3akoH HHEPINH.
15 B3aPII)MOI[eﬁCTBHe TeJI KakK II I/II)‘II/IHa bubmmorexa [TOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS Tell
16 IInotHocTe BemiecTBa. PacdyeTr maccel bu6mmorexa [IOK
1 00BbeMa Tella 0 €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopnas pabora «Omnpenenenue

INIOTHOCTHU TBép)IOFO TCIIa»

32



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pemtennie 3agau mo teme "IlMOTHOCTH

bu6mmoreka [IOK

18 BeuiecTa" https://m.edsoo.ru/ff0al23c
Cuna KakK XapaKTepUCTUKA
19 B3aUMOJENCTBUL TEIN. Cuina
ynpyroctu. 3akoH ['yka
JlaGopaTopHass pabora «3yueHue
20 3aBHUCHUMOCTHU pacTsbKeHus
(medopmarniunm) IPYKUHBI oT
MIPUJIOKEHHOM CHITBD)
21 SBnenue TaroreHus. Cuma TSXKECTU
CBsi3b MEXIy CHJIOW TSKECTH U
22 Maccoid Tema. Bec Tema. Pemenwue bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3amau o teme "Cuiia Tsokectu"
93 Cuna TsKECTM Ha JpPYrux IUIaHETax. bubnuoreka [IOK
dusnuecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepettnte ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue IBYX CHII, HaIllPaBJICHHBIX
26 o Hoflioﬁ ’ psIMOIA. bubmmorexa [JOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemenue 3a/1a4y 1o TemMe
"PaBHonelicTByromas cui"
28 Tpenne CKOJbXKEHUSI U TPEHUE TIOKOSI. bubnmnoreka [JOK
Tpenue B npUposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHass pabora «3yueHue bubmmorexa [JOK

https://m.edsoo.ru/ff0alcc8
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

3aBUCUMOCTH CHUJIBI TpEeHUs
CKOJIBKEHUSI OT CHJIBbl JIABJICHHUS W
Xapakrepa COIPUKACAIOLIUXCS
MMOBEPXHOCTEI»

Pemienne 3amau  Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEH CUJIIbI
Pemienne 3azad mo TemaM: «Bec

31 Tena», «['paduyeckoe wu300pakeHHE bubnnoreka [JOK
cuny, «Cunbl», «PaBHOJEHCTBYIOIIASA https://m.edsoo.ru/ff0alde0
CHI»

KontponbHas pabora 10 Temam:
«MexaHn4yeckoe JIBHKEHHEY, «Macca,

32 IUIOTHOCTB, «Bec Tenay,
«['papuueckoe u3z00pakeHHE CHUI»,
«Cuib»

33 HaBnenue. CrnocoObl YMEHBIICHUS U bu6mmoreka [IOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienne rasa. 3aBHCUMOCTh

34 aBJICHUS rasa oT 00BEéMa, bubmmorexa [TOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepemaua aBJICHUS TBEPABLIMH
35 TenpaMH, >KI/I)1K§CT${MI/I u FaSaMI/I.p élaKOH bubmorexa HOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBnenue B IKMIKOCTM U  Tase, bubnmoreka [JOK
BBI3BAHHOE JICCTBUEM CHJIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no reme «J/laBienue B bubnmuorexa [JOK
JKUIKOCTH U Ta3e. 3axkoH ITackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst cocy bl bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 Piapapmirieciuit npece https://m.edso0.ru/ff0a3136
40 MaHoMeTpsl. [TopmneBoit
YKUJIKOCTHBIN HACOC
ATtmochepa 3emi. [TpuunnbI
€CTBOBA 03 oM
41 C}éIII TBOB HH; 3B AYHIHOR bu6mmoreka [IOK
ODOIIOTKH M- ABHCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOro JaBJICHHUS OT BBICOTHI
HaJ YpOBHEM MOpsI
bu6mmoreka [IOK
42 Bec Boznyxa. ATMocdepHOe 1aBlieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMOCepHOTO JTaBIICHUSI. bubnnoreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(epHOro
44 P pBH " bubmuorexa [JOK
FBIICHILT OT  BRICOTRT Hall ypOBHC https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoun.  ATmocdepHoe bubnnorexka [JOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3a71a4 o TeMe
"ATmocdepHoe naBieHue"
eiiCTBHE JKMIKOCTH U Tra3a Ha
47 A A bubnmnoreka [JOK
HOTPYEHHOe i X Tedto. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas paborta «OmnpeneneHue
48 BBITAIIKABAIOIECH CHUJIBL, bubnmnoreka [JOK

JEUCTBYIOLIEH Ha TEJNO0, MOTPYKEHHOE
B JKUJKOCTB)»

https://m.edsoo.ru/ff0a33fc
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Jlaboparopnass pabora 1O Teme
«HMccnenoBanne 3aBHCHMOCTH Beca

bubmuorexa [JOK

49 TeNa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YacCTH TEJa»
bubmuorexa [JOK
S0 llnapatite Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopuast pabora
51 "KoHcTpyupoBaHue apeomerpa WIU
KOHCTPYMPOBAHUE JOJIKU u
omnpezeneHue e€ rpy30noabEMHoOCTH"
Pemenue 3agau nmo remam: «IlinaBanue
CYJIOB. BosayxormuaBanuey, bubnnoreka [JOK
52 .
«/laBneHue TBEpABIX TEJ, KUJIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6mmoreka [IOK
53 Mexaniecias padota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
>4 MorsocTs. EARHHIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccrnenoBanue "Pacuér
55 MOIIIHOCTH, pa3BHUBaeMoi npu
noabEMe 1o JgecTHuue"
56 ITpocTeie MEXAHU3MBI. Ppryar.
PaBHOBecue cun Ha peiyare
KontponpHas pabora mo  Teme
57 «/laBneHne TBEpABIX TN, >KUIKOCTEH
u rasoB» / Bcepoccuiickas
mpoBepoyHas pabora
58 PesepBHbIil ypok. PaboTa ¢ Tekcramu bubnmoreka [JOK
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no rteme <«JlaBmeHue TBEPABIX TeEII,
XKUJKOCTeH U ra3oBy» / Beepoccuiickas
npoBepouHas paboTa

https://m.edsoo.ru/ff0a4ffe

Poruaru B TexHuke, ObITY U MPUPOJE.

Jlaboparopuast pabora bubnnoreka [HOK

59 . 0.5
«HMccinenoBanue ycilOBUM PaBHOBECHUS https://m.edsoo.ru/ff0a478e
peraara»

60 Pemenne 3amau mo Teme «YcCioBUs bubmuorexa [JOK
PaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddurnuent mnonesHoro mencTBus

61 Mexanu3ma. JlabGopatopHas pabota 05
«3mepenue KIT HaKJIOHHOH
IJIOCKOCTH

62 Pemenne 3amau mo Tteme "Paborta, bu6mmoreka [IOK
MomHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexannyeckas JHEprus.

63 Kunernueckas ¥ MOTEHIMAIbHAsA bubmmorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEPTHUs

64 3aKOH COXpaHEHUsT MEXaHUYEeCKOM bubnmnorexa [JOK
SHEPIUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT o TEMe
"DKCIEpUMEHTAIIbHOE  ONPEIEICHNE

65 WU3MEHEHUS KMHETUYECKOU u 1
MOTEHIUATBHOU SHEPTUU npu
CKaThIBAHMHM Tela T[0 HAKIOHHOW
IIJIOCKOCTH"

66 KonrponsHas  pabora 1o  Teme

«PaboTa 1 MOIIHOCTh. DHEPTHSI»
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PeszepBHbiil ypok. Paborta ¢ Tekcramu

bu6mmoreka [IOK

67 o TeMe "MexaHnuueckoe ABmKeHue" . https://m.edsoo.ru/ff0adee6
PesepBHbIil ypok. PaboTa ¢ Tekcramm
68 mo Tteme "PaGora. MomHOCTb. 1
Dueprus"
OBIIEE KOJIMYECTBO YACOB I10 68 4 12
[MPOT'PAMME
8 KUIACC
No Kosaun4vecTBo 4acoB Jara JJIeKTPOHHbIE
Tema ypoka Konrpoabnbsie IIpakruyeckue uugpoBbIe
n/n Bcero U3YYeHUs
padoThI padoTbI o0pa3oBaTe/bHbIE
pecypcsbl
OCHOBHBIE TTOJOKEHUS MOJICKYJISIPHO-
1 KMHETUYECKOM TEOPUHU U MX OIBITHBIE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOITBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu  TBEPAOro, KUIKOTO U 1 bu6mmorexa [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHHEe  CBOMCTB  TBEPHOTO,
4 KHUJKOTO ¥ Ta3000pa3HOTO COCTOSTHUH 1
BEIIECTBA HAa OCHOBE TOJIOKEHUH
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH
bubmuorexa [JOK
5 Kpucrannnaeckue u amopdubie Tena 1 https://m.edsoo.ru/Ff0a5800
6 CmaunBaHMe W KalWUIBIPHOCTG. 1 bubnmoreka [JOK

[ToBepXHOCTHOE HATSIKEHUE

https://m.edsoo.ru/ff0a5530
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bubmuorexa [JOK

! Teronoe pactumpettie i ciarne https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIlepaTyphl CO

8 CKOPOCTBIO  TEIUIOBOTO  JBM)KCHHUS
YacTHIl

9 Buytpennss  sHeprus.  CriocoObl bubnuoreka [IOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Byt rertonepesam https://m.edsoo.ru/ff0a6412
VYpok-koudepenuus "lIpakTuueckoe

11 HUCIIOJIBL30BAHUE TEIJIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB W MAaTEepUaIOB B LEISX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "

12 KomuuectBo  temnoTel.  YaenbHas bubmuorexa [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue  TerioBoro  OasaHca. bubnnorexka [JOK
TennooOMeH U TemyI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabora

14 "UccnenoBanue SIBJICHUS bubmuorexa [JOK
TeIJIOOOMEHa  TPU  CMENIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y TOpsiueit BOAbI"
Pacuer KOJIMYECTBA TEIUIOTHI,

15 HEOOXOUMOTO JIJIsi HarpeBaHUs Tela
Y BBIJICIISIEMOTO MM TIPH OXJIAKICHUN

16 JlaGopatopnas pabdora "Omnpenenenue bubmuoreka [IOK
yIeIbHOM TEMJI0EMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y AebHAas TEIUIOTa bubnnoreka [HOK

CrOpaHwUsI

https://m.edsoo.ru/ff0a7b5a
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[InaBnenue 51 OTBEPJIECBAHUE

18 KPUCTAUIMYECKUX  Tel. Y enbHas Bubmiorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEII0Ta IUIaBJIECHUS
19 JlaGopaTopHas pabota "OmnpenencHue bubnnoreka [HOK
yACJIbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue u KOHJAEHCAIUS. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. VY nenbHas TEILIOTa
21 napooOpazoBaHusi W KOHJEHCAIWU. bubnnorexa [HJOK
3aBUCUMOCTb TEMIIEPATypbl KUIICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOoc(hepHOTO JaBICHUS
Bnaxsocte Bo3nyxa. JlaGoparophas
22 pabora . "Olee)I(eJIEHI/IC Bubmiorexa LIOK
. " https://m.edsoo.ru/ff0a7628
OTHOCHUTENIbHOM BJIaXXHOCTHU BO31yXa
93 Pemenne 3amadu Ha omnpenencHue
BJIQXKHOCTH BO3/1yXa
[TpuHIHIBI paboThI TEIJIOBBIX
24 JIIBUTaTEIIEH. [TapoBas TypOHHa.
JIBuraresib BHYTPEHHETO CrOpaHUs
KIIJT TEIUIOBOTO JIBUTATEIIA.
25 TenoBble  ABUraTend W 3alUTa bubmmorexa LIOK
. https://m.edsoo.ru/ff0a7c7c
OKpY’Karolel cpebl
26 3aKOH COXpaHEHHS M IpPEeBpaIICHUS
SHEPTUH B TEIJIOBBIX MpoIleccax
ITonroToBka K KOHTPOJBHOM paboTe
97 nmo TemMe "TemioBble — SIBJICHUS. bubnmoreka [JOK

N3MeHeHue arperatHbIX COCTOSIHUUN
BenrecTna"

https://m.edsoo.ru/ff0a83f2
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KonrponsHast pabota 1o  Teme

bu6mmoreka [IOK
28 "Temiosbie HBHGHHT HgMerHHe https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BElLlECTBa
29 Onektpuszanusa  Teia.  JBa  pona
JNEKTPUYECKUX 3apsI0B
VYpoxk-uccienopanue "DieKTpuzanus
30 Tell UHIYKIHEH u npu
CONPUKOCHOBEHUM"
31 B3anmoneiicTBre 3apsyKEHHBIX — TEI. bubnuorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DneKTpruYecKoe noJie.
32 HanpsixeHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nonst.  Ilpunnun  cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocutenu »snexTpuyeckux 3apsioB.
33 OnemeHTapHbli  3apsa.  CtpoeHue
aToMa
34 [IpoBOOHUKM M IMIIEKTPUKHU. 3aKOH bubnnorexka [JOK
COXPAHEHUS DJIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemienne 3agau  HA TNpUMEHEHHUE bubnmuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
ONEKTpUYECKU TOK, YCIOBHSA €r0
36 CYIIECTBOBAHUSI. Hcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBHS 2JEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 Ypoxk-uccienoBanue "JlelicTBUE

SJICKTPHUYCCKOI'O IOJIA Ha IMTPOBOAHUKHU
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U JUDJIEKTPUKHU"

DJIEKTPUYECKMH TOK B MeETajllax,

bubmuorexa [JOK

39
SKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyuecKas 1eb U e€ COCTaBHBIC
4acTH
Cuna Ttoka. JlaGopatopHas pabota

41 "U3mepeHue U peryirupoBaHUE CHUJIBI 0.5 bubmmorexa [JOK

\ P Peryip ' https://m.edsoo.ru/ff0ag8bd6
TOKa
DneKTpuuecKoe HaNpsOKEHUE.

4 BoasTr™merp. JlaGoparopHast pabora 05 bubnnoreka [JOK
"UsmepeHre M pETYJIMPOBAHHUE ' https://m.edsoo.ru/ff0ade14
HanpspkeHus"

43 ConpoTuBieHue IIPOBO/IHHKA. bubnuoteka [JOK
VY enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabora "3aBUCHUMOCTH

44 BJIEKTPUYECKOTO CONIPOTHUBIICHUS 1 bubnuoteka [JOK
MPOBOJHUKA OT €ro JUIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYEHUs1 U MaTepuana"
3aBUCUMOCTh  CHJIBI  TOKa  OT

45 HanpspkeHus. 3akod OMa IS ydacTka bubmmorexa [TOK

p ' yi https://m.edsoo.ru/ff0aad4a
e
JlabopaTopHas paborta
"HccaenqoBaHnue 3aBUCUMOCTH CHIIBI
46 TOKA, UAVINErO 4Yepe3 PEe3UcCTop, OT 1 bubnnorexa [IOK
> AV pes P P> https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS pesucropa "
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapajiesbHOE

COCAUHCHUA IMTPOBOAHUKOB
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Jlaboparopuas pabora "lIpoBepka
IIpaBUJIa CIIOKCHUS HANPSLKEHUM NIpU

bubmuorexa [JOK

48
MOCIEA0BATEIbHOM COCIMHEHNUH JBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopuass pabora "IIpoBepka
49 IpaBuja Uil CUJIBl  TOKa IIpHU bubnuoreka [IOK
MapaieIbHOM COCMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3amay  Ha TpUMEHEHHUE
50 3akoga Owma TIs a3JIMYHOTO bubmorexa LIOK
s p https://m.edsoo.ru/ffO0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaGota 1 MOIIHOCTH 3IEKTPUUYECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padota "OnpeneneHue
52 a60TpLI I/IpMO IfOCTI/I 3JIeKTpI/IquKor0 bubmorexa HOK
P Y B P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUe e W ToTpeOnuTeH
53 DIIEKTPUYECKON DHEPrUA B  OBIT bubmmorexa [IOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosiHHBIE MAarHuThl, nX
B3alMOJICIICTBHE
Ypok-uccienoBanue "N3yuenue bubnuorexa [JOK
55 N |
OJIEH MOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTHOoe 10Jie. MarHuTHOE Ioje
56 3eMiIM U €ro 3HaueHWe I J)KU3HUA Ha bubmmorexa LOK
https://m.edsoo.ru/ff0acOba
3emie
57 [lonroroBka K KOHTPOJIBHON paboTe bubnmoreka [JOK

no TeMe "DIEKTpUYECKHE 3apsiibl.

https://m.edsoo.ru/ff0abd2c
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3apsiKeHHbIC Tena u ux
B3aUMO/ICVCTBHUS. [TocrosauHBIM
AJEKTpUYECKUH TOK"

58

KoutponbHass pabora 1o  Teme
"DOnexTpuueckue 3apsabl.
3apsiKeHHbIC Tena u ux
B3aUMOJICVCTBHUS. [TocTrosHHBII
anekTpuueckuii Tok" / Beepoccuiickast
MpoBepoyHasi pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBubiil ypok. Pabora ¢ Tekcramu
1o TeMe "I[TocTostHHBII
anekTpuueckuii Tok" / Beepoccuiickast
poBepouHas paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

61

62

OneiT Opcrena. MarnutHoe mose
JJEKTPUYECKOTO TOKa MarHutHoe
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHHe SIEKTPOMAarHuTOB B
texHuke. Jlabopatopnas  pabota
"U3yueHue JEUCTBUS MarHUTHOTO
TI0JIS1 HA MPOBOJAHUK C TOKOM"

DJEeKTpOABUraTeb IIOCTOSIHHOTO
TOKa. Hcnonp3oBanue
IEKTPOJABUTATENEH B TEXHUYECKUX
YCTpPOMCTBAX M HA  TPaHCHOPTE.
JlabGopaTopHas paborta
"KoHCTpynpoBaHre ¥  HM3yYEHHE
paboTHI AJIEKTpOoaABUTATENS "

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

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

63

OneIThI Dapanes. 3aKoH
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3JIEKTPOMATHUTHOMN AHIYKLHH.
IIpaBuio Jlenna

DIIEKTPOreHeparop. CniocoOmI
MOJTyYEHUSI DJICKTPUUECKOM SHEpruu.
64 DNEKTPOCTAHITUN Ha 1
BO300HOBJISIEMBIX HMCTOYHHMKAX
SHEPTUU
[ToaroroBka K KOHTPOJILHON paboTe
65 o  Teme "OnekTpuueckue - U 1
MAarHUTHBIC SBJICHHS"
KoutponbHas pabora 1o  Teme
66 "DneKTpudecKue u MarHUTHBIE 1 1 bubmorexa LHOK
p” https://m.edsoo.ru/ff0ach14
SIBIICHUS
67 PesepBHbIil ypok. Pabora ¢ Tekcramu 1 bubnnorexka [JOK
o teme "TemnnoBsle aBiIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIil ypok. Pabora ¢ Tekcramu 1
1o TeMme "MarHuTHbIe sIBJICHHS"
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[MPOTPAMME '
9 KJIACC
KosnnyectBo 4yacos DJIEKTPOHHBIE
Ne HMara
Tema ypoka Kontpoabubie IIpakruueckue uupoBbie
n/n Bcero U3yYEeHUs
padoThI padoThI o0pa3oBaTejibHbIE
pecypchl
1 Mexanunueckoe NBIDKECHUE. 1

MarepuanbHas TOUKa
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5 Cucrema otrcuera. OTHOCHUTEIHLHOCTD bubmuorexa [IOK
MEXAHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE MPSMOJIMHEITHOE bubnmnoreka HOK

3
NIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHomepHoe IIPSIMOJIMHENHOE

4 neuxkenune. CpenHsss U MrHOBEHHas
CKOPOCTh

5 [IpsiMonuHeliHOE ~ PaBHOYCKOPEHHOE bubmmoreka [JOK
JBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
Cxopoctb MPSMOJIMHEHHOTO

6 PaBHOYCKOPECHHOTO JIBKCHUSI.

I'padux ckopocTu
JlaGopatopnas pabora "OmnpeneneHnue

7 YCKOpEHUS Tena npu bubnnorexa [JOK
PaBHOYCKOPEHHOM  JIBJKEHMHM  IIO https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIOCKOCTH"

3 CBobGonnoe maneHue Ten. OIBITHI
lanunes
PaBrOMeEpHOE JIBUKCHUE 1o

9 okpyxkHocTu. Ilepmon wm dyacrora bu6muoreka [JOK
oOpamenusi. JluHeitHass W yrjoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpOocTpeMuTEeNbHOE YCKOPEHHE

11 Ilepeeit  3akoH Hbrorona. Bexrtop bu6muoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612

12 Bropoit 3aKOH HrroToHa. bubmuoreka [IOK

PaBHOelicTBYIOIIAs cHUJla

https://m.edsoo.ru/ff0ae72a
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13 Tpernii 3aKOH HeroToHa. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienne 3amady  Ha  nOpUMEHEHHE bubmuorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenne 3amau mno Teme «Cuna
YIIPYTOCTH
17 Jlaboparopuast pabora «Omnpenernenue bubmmoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [{OK
18 Cuna Tpeiis https://m.edsoo.ru/ff0af738
19 Pemenne 3amady no Tteme «Cunia bu6nmnorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopnas pabora "OmnpeneneHnue bubmuoreka [IOK
Kod(duUIeHTa TPEHUS CKOBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amau mo Teme "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuia bubmorexa LOK
. https://m.edsoo.ru/ffOafb8e
TpEHUS
Cuna TsOHKECTH W 3aKOH BCEMHPHOTO
22 TATOTEHUSA. YCKOpeHHe CBOOOAHOIO bubmmorexa LIOK
https://m.edsoo.ru/ff0af044
TIaICHHUS
Ypok-koH(pepenmus "JIBrkeHue Ten
23 BOKPYI  IpaBUTALlMOHHOTO  IIEHTpa
(Conueunas cucrema). ['amaktuxu"
24 Pemienue 3amau mo Tteme "Cuita bubnuoteka [JOK

TAXKCCTHU u 3aKOH BCCMHUPHOTO

https://m.edsoo.ru/ff0af5f8
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TaroTreHusa"

HepBa;I KOCMHYCCKaAa CKOpPOCTh.

bubnunoreka LIOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHoBecue  MarepuanbHOM  TOYKH.
AbcomoTHO TBEPIOE TENO.
26 PaBsHOBecue TBEPIOTrO Tea C buGnuorexa [IOK
i o P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OCBIO BpaIcHUsI.
MowmeHT cunsbl. L{eHTp TskecTH
PaBHOBecue MarepuanbHOM  TOYKH.
AOCOIIIOTHO TBEPIOE TEJIo.
27 PasHOBecue TBEPIOTO Tea C
3aKpEIUIEHHOW  OCBIO BpaIcHUsI.
MowmeHT cunsbl. L{eHTp TskecTH
28 Pemenne 3amad mo Tteme "MoMeHT bubmmoteka IIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
29 TemMe  "MexaHHYECKOE BIDKEHUE bubmorexa [JOK
N A ’ https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KontponpHast pabota 1o  Teme
30 "MexaHnueckoe NIBIOKEHUE bubnnorexa [JOK
y . ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynece Tena. UMmnynbe cunbl. 3aKkoH
31 COXpaHECHUS HMITyJdbca. YIpyroe u bubmorexa I[JOK
P Y . 24 https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoeiCTBHE
39 Pemenne 3amau mo Teme "3akoH but6mmorekxa [IOK
COXpaHEHHS UMITYJIbCA" https://m.edsoo.ru/ff0b096c
33 Ypok-koHbepeHus "PeakTuBHOC

JIBH)KEHUE B MPUPOJIE U TEXHUKE"
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bubnunoreka LIOK

4 M
3 CXAHNHECKas PAOOTA H MOUIHOCTS https://m.edso0.ru/ffob0as4
Pabora  cuibl  TSDKECTH,  CHIIBI bubnunoreka LIOK
35
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas paborta «OmnpeneneHue
36 paboThI CHJTBI TpEeHUs npu
paBHOMEpPHOM JIBJKEHUU Tela IO
TOPU30HTAILHON TTOBEPXHOCTHY
37 Cas3pb SHEPTUu u paboTHL.
[ToTenuuanpHas sHeprus
Kunernueckass sneprus. Teopema o bubmmoreka [JOK
38 .
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH  COXpaHEHusi JHEepruu B
MeXaHUKe
40 JlaGopatopHass pabota «M3yueHue bubmuoreka [IOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE JBMIKEHHE U €rO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaroiue Kosie0aHusl. bubmuoreka [IOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMatnueckuii ¥ IPYKUHHBIU
MasiTHUKH
VYpok-uccienoBanne  «3aBHUCHUMOCTh
44 neprofa KoieOaHWul OT IKEeCTKOCTH Bubmmorexa [IOK
pHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChI Tpy3a»
45 [IpeBpaiienue SHEpPruun npu

MeXaHHYECKHX KOJIeOaHUIX
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Jlaboparopnas pabora «OmnpeneneHue
4acTOThl M  Tepuoja  KojebaHui
MIPY’KUHHOI'O MAsITHUKA»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

48

49

JlaGopaTopHnas pabora «IIpoBepka
HE3aBUCHUMOCTH TIepuoJa KojeOaHui
rpy3a, IMOABEIICHHOTO K HHUTH, OT
MAacChI Tpy3a»

Mexaunueckue BoaHBL.  CBolicTBa
MexaHW4YecKkux BOJH. [IpomonbHble U
MOTNIEPEUHBIE BOJIHBI

Ypok-koHpepenuus "MexaHudeckue

BOJIHBI B TBEPIOM TeJeE.
CelicMuuyecKue BOJIHBL"

bubnmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnuoreka [{OK
https://m.edsoo.ru/ffOb21fe

50

3Byk. PacnpocTtpanenue u orpaxeHue
3ByKa

o1

52

53

Ypok-uccrnenoBanue "HaOmroneuue
3aBUCHMOCTH  BBICOTBI  3BYKa  OT
4acTOTHI"

I'poMKOCTh 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
VYpok-koudepenius "YIbTpasByk U
UHOPA3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJIBHOM pabOTE MO
Teme "3aKOHBI COXpaHEHUs.
Mexanndeckue KojaeOaHus ¥ BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KontponpHass pabora 1o  Teme
"3akoHBI COXpaHEeHUsA. MexaHuuyecKkue
KoJieOaHUs U BOJTHBI"
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DNEeKTPOMarHuTHOE oJe.

bubnmoreka [IOK

56
DNEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koHpepeHuus "[lxana
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3zoBanue  3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccienoBanue "U3yuenue
59 CBI:z)fICTB AIEKTPOMArHUTHBIX IZ,(:IJIH c bubmmorexa [IOK
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemienne 3amau  Ha  omnpeneneHue
60 YaCcTOTHl U JUIMHBI AJIEKTPOMArHUTHON
BOJIHBI
DneKTpOMarHuTHas TpUpoJa CBeTa.
61 Cko OI;TL cBeTa BOJ‘IHI:)BII)JC CBOMCTBa bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku cBera. lIpsamoinnueiinoe
62 acpoCTpaHEHUE CBETAa. 3aTMEHUS brbmmorexa [TOK
pacpocIp ' https://m.edso0.ru/ff0b3658
Connua n Jlynst
3aKOH OTpakeHUs CBeTa. 3epKaia.
63 Pemiennie 3amay  Ha  OpUMEHEHHE bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenue CBeTa. 3aKoH bubmuorexa [JOK
MIPENIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
yIP P bubmuoreka [{OK
65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO

OTpa’XCHUA B OIITUYCCKUX CBETOBOJAAX

https://m.edsoo.ru/ffOb3c5c
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Jlaboparopnas padora "VccnenoBanue
3aBUCHMOCTH  yIja  NPEJIOMIICHHS

66
CBETOBOTO JIydya OT yIJia MaJeHHus Ha
rpaHute "Bo3ayx-crekio""

Ypok-koHpepernus "VMcnonb3oBaHue

67 MIOJTHOTO  BHYTPEHHErO  OTPaKEeHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa HOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoeHne N300paKeHHH B TMH3AX bubmorexa HOK

https://m.edsoo.ru/ff0b444a
Jlaboparopuass pabora "Omnpenenenue

70 (hOKYCHOTO PAacCTOSHUSL U ONTHYECKOM bubmmorexa [JOK
N s ga——— https://m.edso0.ru/ff0b4206

71 Ypok-koHbepeHIus "Onrtuueckue bubnmnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa [TOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepeHuus "JleexTrl
3penus. Kak coxpanurts 3peHue"

Paznoxenne Oenoro cBera B CIIEKTP.

24 OnbITHI HeroTona. Cnoxenue bubnuotexa [JOK
CHEKTpaJbHbIX 1BeTOB. Jlucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTopHass pabora "OmBITBEI 1O

75 Pa3oKEHUIO OEJIOro CBETa B CIEKTP U bubnuotexa [JOK

BOCIIPUSTHIO IIBETa IPEJIMETOB MPU UX
HaOII01eHUT yepes L[BETOBBIC

https://m.edsoo.ru/ff0cOe2a
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¢bubTper"

Ypok-npakTUKym "BosnHOBBIE
76 CBOMCTBa cBeTa: JUCTICPCHS,
uHTephepeHus u qudpaxuus’"
77 Onwitel Pesepdopna u mmanerapHas bubmmoreka [JOK
MOJIETIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanne U TMOTJOIIEHHE CBETa
79 aTOMOM KBaHThbI JIuneliuaTeie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
Y pOoK-TIpakTHKyM "Habmronenue Bbu6mmotreka [JOK
80
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa LOK
a a https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro sigpa. Hykimonnas bubmuoreka [IOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoaktruBHBIE MpEBpAaIlCHHUS. bubnmnorexa [JOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3a7a4 o TeMe: bubmmoteka IIOK
"PagroakTHBHBIE IPEBPAILICHUS " https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmaga
VYpok-koH(pepeHuusa "PagunoakTuBHbBIE
86 1/13131 CHI/I:Ib F; Lrll upo e’Zl MEIUIMHE bubmmorexa [JOK
i | PHPOAE,  MEAMIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHsbie CaKIUH. 3aKoHBI
AeP peattt but6mmorexa [IOK
87 COXPAaHEHHUS 3apsA0BOTO M MacCOBOTO

YHUCCJI

https://m.edsoo.ru/ff0c1c58
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DHeprusi CBs3M aTOMHBIX snep. CBA3b

bubnmoreka [IOK

88
MacChl U SJHEPrUuu https://m.edsoo.ru/ffOcld7a
89 Pemienne 3amau mo Tteme "Snepubie
peakuun"
Peaknuu cunHTe3a u naeneHus sjaep. bubmmoreka [JOK
90 N
Hctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHuus "Anepnast
91 JHEpreTUKa. HenictBus
pPaJIMOAKTUBHBIX U3TyYCHUH Ha )KUBBIC
OpraHu3Mbl"
[ToaroroBka K KOHTPOJILHOU PabOTE 1O
92 TemMe  "DJIEKTPOMAarHUTHOE  TIOJIE. bubnnoreka [JOK
DNeKTpOMarHuTHHIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie sBieHus"
KontponpHas pabota 1o  Teme
93 "DJIeKTPOMarHUTHOE noJe.
DNEeKTPOMarHUTHBIE BOJIHEL.
KBanToBrie sBieHus"
IToBTOpeHume, o0o01ieHue.
94 JlabopaTopHble pabOTBI 1O KypC bubmorexa [JOK
p pu p ypey https://m.edsoo.ru/ff0c245a
"B3aumopeicTeue e
[ToBTOpenue, o00OmIeHHE. Pemrenne
95 vaeTFI){LIX M Ka4eCTBEHHBIX 3aJ1a4 I10 bubmorexa I[JOK
P " " https://m.edso0o.ru/ff0c2572
TeMe "TernoBbie MpoIecchl
[ToBTrOpenune, o6oOmenue. Pemenue
but6mmorexa [IOK
96 pacueTHBIX U KAa4eCTBEHHBIX 3aad IO
| . https://m.edsoo.ru/ff0c2a22
teme "KIIJ TernoBeix gBUTATENEH
97 [ToBTOpenue, o6oOmenue. Pemenune but6mmoreka [IOK
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https://m.edsoo.ru/ff0c2572
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PACUCTHBIX M KAa4YCCTBCHHBLIX 3aJa4 II0
teme "KIIJI anekTpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b30

[ToBTOpEHME, 00o001IEHNE.
98 JlaboparopHble pabOTBEI II0 KypC 1 1 Bubmaorexa ITOK
" patop P | pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBbLIE SIBIICHUS
[ToBTOpenue, obobOmenue. Pabora ¢
99 TEKCTaMHU o TEME "3aKOHBI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBropenue, ob6oOmenue. Pabora ¢
100 Tekctamu 1o teme "KosebaHus wu 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBropenue, ob6obOmenune. Pabora ¢
101 TekcTamMmu 1o TeMe  "CBeToBbIE 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SBJICHUS
[ToBropenue, ob6oOmenue. PabGora ¢
102 TekcTamMu 10 Teme "KBanToBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[MPOT'PAMME
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MMPOBEPAEMBIE TIPEJIMETHBIE PE3YJBTATBI OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3jindaTtb ABJICHUA M0 OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

14

pacrio3HaBaTh IPOSIBICHHE M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH
CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYHH, WX
0003HaueHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTHUMH
BEIIMYMHAMHU, CTPOUTH TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeTUUYNH

1.5

XapaKTepU30BaTh CBOMCTBA Teld, (PU3MUECKUE SIBICHUS M TPOLECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
(GOpMyJIHMpPOBKY 3aKOHa U 3alUChIBaThb €ro  MaTeMaTU4YeCKoe
BBIPAYKEHHE

1.6

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
yhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne w3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pemath pacy€THbie 3a1aund B 1 — 2 JMeHCTBUSI, UCIIONB3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
yYCJIOBUA 3aJadd  3allMCbIBAaTb KpPATKOEC YCJIOBHC, IIOJACTABJIATH
¢buznyeckue BeIMYMHBI B POPMYJIbI U MPOBOJUTH Pacu€Thl, HAXOAUTh
CIIPaBOYHBIC JaHHbBIE, HEOOXOAUMBIE TSl PEUISHUs 3ajad, OLIEHUBATh
PEATUCTUYHOCTH MOTYYCHHON (U3NYECKON BETUIMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIA
(Gu3NYECKUX METO/AOB, B ONHMCAHUU HCCIECJOBAaHMS  BBIIEIATH
npoBepseMoe  NIpeArnoioxeHue  (TMIoTesy),  pa3idyarb |
UHTEPIPETHPOBATh TOJYYCHHBIH pe3ynbTaT, HaXOIUTh OLIMOKHU B
XOJI€ OIIBITA, AENATh BBIBOJBI IO €T0 PE3yJbTaTaM
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1.9

IPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
¢usmueckux  CBOMCTB  Ten:  (OpMynupoBaThb  IpPOBEpsieMble
OPEANONIOKEeHUs, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO
000pyIOBaHUs, 3aMIUCHIBATE X0/ ONBITa M (HOPMYIHPOBATH BHIBOJIBI

1.10

1.11

BBITOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATH IOKA3aHUs NMPUOOPOB C YIETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

IOPOBOANTH  HCCIICNOBAHME  3aBHUCUMOCTH  OJHON  (usnmyeckoit
BEJIMYMHBI OT JPYroil C WCIOIb30BAaHHEM MPSIMBIX H3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YEOHOTO HMCCIIEIOBAaHUS, COOMPATH
YCTAHOBKY H BBIIIOJHATL U3MCPCHUSA, CIICAYS NPCIJIOKCHHOMY IJIaHYy,
(UKCUpOBaTh Pe3yabTaThl MOJYYCHHOM 3aBUCHMOCTH (PH3HMUECKUX
BCJIMYHMH B BUJC MMPCAJIOKCHHBIX T216J'H/H_[ u I‘pa(i)I/IKOB, JC€J1aTh BBIBOJABI
0 pe3yJbTaTaM HCCIIeI0BaHHS

1.12

NPOBOJUTh KOCBEHHBIC H3MEPEHUs (PU3MYECKHX BEIMYUH, CIEIys
IPEJI0KEHHOW MHCTPYKIUU: NPU BBIMOJIHEHUN U3MEPEHUI coOuparhb
OKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU
BEJINYUHBI

1.13

1.14

1.15

1.16

1.17

1.18

coOmoaTh NpaBWia TEXHUKH Oe3omacHocTH mpu pabore ¢
71a00paTOPHBIM 000PYIOBaHHEM

yYKa3blBaTh MPUHIMIBI  JCHCTBUS TOPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHLMIBI JECUCTBUS H3YUYEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C MOMOIIBI0 HX OMUCAHMUS,
UCTIONB3Yysl 3HAaHMA O CBOMCTBax  (DU3MYECKUX  SIBICHUA U
HE0OXoauMBbIe (PU3NUYECKHE 3aKOHBI K 3aKOHOMEPHOCTH

OPUBOJIUTH TPUMEPHl (HAXOIUTh HMHPOPMAIUI0 O MpHUMepax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUHN B MIOBCETHEBHOM
JKU3HU Jnig  oOecriedeHHss O€30MacHOCTH TMpU  OOpallleHuu C
npudOpaMu ¥ TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHUSI 3I0POBbS U
COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISITh OTOOP MCTOYHUKOB WMH(pOpMaluu B ceTu VMHTepHET B
COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U MYTEM CPAaBHEHMS Pa3IUYHBIX HCTOYHUKOB
BBIZICNIATh MH(GOPMAINIO, KOTOpas SIBISETCS MPOTUBOPEUUBON WM
MOXET OBITh HEJJOCTOBEPHOI

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHONOMYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COJAEpKaHUs,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaaeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHusi HHPOpMaLuu
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

Co3/1aBaTh COOCTBEHHbIE KPATKHUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauK (U3NIECKOrO
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COJIepKaHusA, B TOM YHCJe MyOJMYHO JenaTh KPaTKHe COOOIIEHUS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, TPU HTOM
IPAaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUHHBIM anmapar Kypca
(bu3uKH, CONPOBOXKIAThH BHICTYIUICHUE ITPE3CHTALIUEH

1.19

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IPY BBIIOJHEHUN YYEOHBIX MPOEKTOB M MCCIIEIOBAHHUNA PaCIpeAesaTh
00513aHHOCTU B IPYNIIE B COOTBETCTBUHU C IOCTaBJICHHBIMH 3a/1a4aMH,
CJICIMTHh 3a BBIIIOJIHCHUEM IUIAHA JIEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIQJ, B JEATEIBHOCTb IPYIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMMOJCHCTBHE, YUUTBIBast MHEHHUE
OKPYKarOIIHUX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

1.2

13

1.4

1.5

1.6

1.7

HCIIOJIB30BaTh IOHATHA

pas3iiniaTtb ABJICHHA 110 OIMHMCAHHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUN B
OKpYXarolleM MHUpe, B TOM 4Hclie (PU3NYECKUE SBIICHUS B MPUPOJIE,
IPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PUZNUECKUX SIBICHUIN

ONKCHIBATh H3YYCHHBIC CBOHCTBA TeN U (DU3UYECKHE SBICHUS,
UCTIONB3YS  (M3MUECKHE BENUYHMHBI, NpPU ONHCAHUM TPABUIHHO
TPakTOBaTh  (U3MYECKUIl  CMBICT  HUCHOJB3YEMBIX  BEJIHMYUH,
0003HaYeHHS U eUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOWTHh TpadUKU  W3yYEHHBIX  3aBUCUMOCTEU
(UBUYECKUX BEITUYUH

XapaKTepu30BaTh CBOICTBa Tel, (hU3NYECKHE SIBIEHUS U MPOLECCHI,
UCIIONIBb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSICHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TeJN, B TOM YHCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISATH IPUUUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH 00bACHEHHE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa
(bu3nYecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

peuiaTtb paC‘{éTHBIC 3aga4u B 2-3 Z[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U
(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/IquKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a
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YCJIOBHS 3a/1a4¥l 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXxoauMble Uil €€ pelIeHUs, IPOBOAUTh pacdy€Tbl U CPAaBHUBATH
NOJy4eHHOEe 3HauyeHue (U3MYECKONM BEIUYMHBl C H3BECTHBIMHU
JAHHBIMU

1.8

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOIIA
(U3NUIECKUX METOJIOB, UCTIONB3Ys ONMCAHUE UCCIICAOBAHMS, BBIICIATh
IIPOBEPSIEMOE IPEIIIOJIOKEHNE, OLEHUBATH IPABWIBHOCTH IOpSIKA
IPOBE/ICHUS MCCIIEI0BAHNUS, JIeJIaTh BBIBOJIbI

1.9

MPOBOANTH OIBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHHUA WIN
bu3MYecKuX  CBOWCTB  Teln:  (opMmynmpoBaTh  IpOBEpsieMbIe
MPENIOJIOKECHNSI, COOMpaTh  yCTAHOBKY W3  MPEAJIOKEHHOTO
000py/I0BaHUsI, OMMKUCHIBATH XOJI OTBITA U JOPMYTUPOBATEH BHIBOIBI

1.10

1.11

1.12

1.13

1.14

BBIMIOJHATh TMpPsIMbIE HM3MEPEHHUs C MCIOJIb30BAaHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI
MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOAWTh  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBl OT JPYrodl C MCHOJIb30BAHUEM IMPSMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpPEHUs, CIeAysd  MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJIYYEHHOW 3aBUCHUMOCTH B BHUJE TAOJIUIl M TpadHKOB,
JIETIaTh BBIBOJBI 10 PE3YJIbTATaAM UCCIEIOBAHUS

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHHs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IpPEMIOKEHHOM MHCTPYKLUHMH, U  BBIYHCIATH 3HAYCHHE
BEJINYUHBI

coOmolaTh MpaBUJa TEXHUKUM Oe30macHOCTH TMpu  paboTe C
J1a00paTOpHBIM 000pyIOBaHUEM

XapaKTepUu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble
¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTB& U U3MCPUTCIILHBIC
HpI/I60pI)I Imo CX€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXEMbI
SJICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM W IApaJlJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS
9JICMCHTOB JJICKTPUYICCKUX uenef/i

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh UWHPOPMALUMIO O TPUMEPAX)
MPAKTUYECKOTO UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpaleHuH ¢
npubopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U
cOOITIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Kartollei cpeie
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1.17

OCYILECTBIISATH MOMCK UHPOPMALUHU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUU M IIYTEM CpaBHEHUSA
JIOTIOJTHUTEIHBIX HCTOYHUKOB BBLICIATH WH(POPMALUIO, KOTOpas
ABJISICTCSA IPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOM

1.18

UCIIONIb30BAaTh IPH  BBIMOJHCHWHM YYEOHBIX 3aJlaHUH  HAy4dHO-
MOMYJISIPHYIO JIMTEPATypy (DU3UYECKOrO COJEp KaHUs, CIPABOYHBIC
Marepualibl, pecypcbl cetu MHTepHer; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIIUU U3 OJTHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOICHUS,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PHU3UUIECKOTO
COJICpXKaHUs, B TOM 4YHUCIIC MyOJIMYHO TPEACTABIATh PE3YIbTAThI
NPOCKTHON WJIM HMCCJICOBATEILCKON  JCSATEIBHOCTH, IPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca
(HU3MKH, COMPOBOXKIAATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUI (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MIOCTAaBJIEHHBIMUA 3aJjauaMH, CJEAUTh 32 BBIIIOJHEHUEM IIJaHa
JEUCTBUM M  KOPPEKTUpPOBaTh  €ro, aJeKBaTHO  OLICHUBAaTh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH
pazpemniaTh KOHQIUKTHI

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

13

14

pas3indaTtb SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~IGCKO€ SIBJICHUC

pacrio3HaBaTh IpOSIBICHHE M3yYEHHBIX (PU3MUYECKUX SBIECHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH
CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SIBJICHUN

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCTONB3ys (U3NYECKHe BEJIMYUHBI, IMPU OINUCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  IpaduKud  HM3y4YEHHBIX  3aBUCHUMOCTEU
(UBUYECKUX BETMYUH
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1.5

XapaKTepu30BaTh CBOICTBA Tel, (PU3UYECKHE SBICHHUS M IPOLECCHI,
UCIIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IPU JTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa ¥ 3alUChIBaTh €r0  MaTeMaTHYECKOe
BBIPAKCHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKUX IIaroB ¢ IMOMOIIBbI0O 2 — 3 W3YyYEHHBIX CBOICTBa
du3ruecKuX SABICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacuéTHbIC 3a7a4yM (OMHMparomuecs Ha cucremy u3 2 — 3
YpaBHEHMIi), WCIONB3Ys 3aKOHBI U  (POPMYIbI, CBS3BIBAIOIIUE
¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalu3a YCJIOBUSA 3aJauu
3alIUCBIBAaTh KPAaTKOE YCJIIOBHME, BBIABIITH HEAOCTAIOIIME WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelieHusi, NPOBOAUTH PAacyEThl U OLEHHUBATh PEATUCTUYHOCTD
MOJIy4EHHOT0 3HaUYeHUs (PU3UUECKOI BEIMYMHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
($U3NUECKUX METOJI0B, HCIIOJIb3Ys ONUCAHWE HCCIIEOBAHUS, BBIICIATD
[IPOBEPSEMOE IIPEAIIOIOXKECHUE, OLICHUBATh IIPABUIBHOCTh IOPSAKA
IIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOAEHHUH U OIBITOB

1.9

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(¢u3NYECKUX CBOWCTB TEJI: CAMOCTOSATEIbHO COOMpAaTh YCTAaHOBKY M3
n30bITOYHOrO Habopa 00OpYyIOBaHUS, ONUCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, OPMYIUPOBATH BBIBOBI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
onpezenss CpeAHee 3HaueHUE H3MepseMoil BenuuuHbl ((PoKycHoe
paccTostHue coOuparoiield JUH3bI), 000CHOBBIBaTH BBHIOOP crocoba
U3MepeHus (U3MEPUTEIBHOTO Mprdopa)

1.11

IIPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIOJIb30BaHUEM TMPSAMBIX M3MEPEHUM: MJIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DPUKCHUpPOBaTh pE3yJIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIWYMH B BUJE TaOiIMIl U
rpaduKoB, JeaTh BHIBOJBI IO Pe3yJIbTaTaM HUCCIIEI0BaAHMS

1.12

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3UYECKHX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHHS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBINOJHATE HM3MEPEHHUs, CIeays MpPeUI0KEHHON WHCTPYKIIHH,
BBIYHUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIy4CHHBIE
pe3ynbTaThl ¢ YUETOM 3aJaHHOU MTOTPELTHOCTH U3MEPEHUN

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH mpu paboTe ¢
71a0b0paTOPHBIM 000pPyI0BaHUEM

pa3jindyaTb OCHOBHBIC IMMPU3HAKHW H3YUCHHBIX (1)I/I3I/IquKI/IX MOJeTIeH:
61




MaTepHagbHasi TOUKa, a0COTIOTHO TBEPIOE TEJO, TOUCUHBIA UCTOYHUK
CBETa, Jyd4, TOHKAas JIMH3a, IUIAHETApHAas MOJENb aTOMAa, HYKJIOHHAas
MOJIEIb ATOMHOTIO A1pa

1.15

1.16

1.17

1.18

1.19

1.20

XapaKTepu30BaTh TNPHHIUIBI JCHCTBHA H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX OIMUCAHUA, HCIOJb3Ys
3HaHHUS O CBOWCTBaX (DU3MUYECKUX SBICHUA H HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH

UCTIOJNB30BAaTh CXEMBl M CXEMATHYHbIE PHCYHKH H3YYCHHBIX
TEXHUYECKHUX YCTPOMCTB, M3MEPHUTEITBHBIX npubopoB U
TEXHOJIOTUYECKHUX IPOLIECCOB IIPU PEUIEHUHM Y4YEOHO-TIPAKTHUECKUX
3aaa4, ONTHYCCKUC CXEMBI Ui TOCTPOCHUA I/I306pa)KeHI/II71 B IIJIOCKOM
3epKaJie ¥ cOOMpAIoIIeH JTHH3e

NPUBOAUTH TMPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (U3NICCKUX 3HAHHUH B TIOBCEAHEBHOMN
KU3HM i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMU, COXPAHEHUSI 3[I0POBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WuTepHer, camocTosTeNbHO (GOPMYyIUpPYys TOMCKOBBIA  3ampoc,
HAaxXOJUTh IMYTH  ONpPEACNICHUS  JIOCTOBEPHOCTH  TOJYUYEHHOMU
nH(popMalMid Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIBHBIX
HMCTOYHHKOB

UCMOJNb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHMH HaAy4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COACPKAHUSA, CIPABOYHBIC
Marepuansl, pecypcbl ceth HTepHeTr; BimageTh NpUEMaMHU
KOHCIIEKTUPOBaHUS TEKCTa, NMpeoOpa3oBaHusi MHGOPMAILIMU U3 OJIHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE I/IHq)OpMaHI/II/I U3 HECKOJIBbKHX HNCTOYHHUKOB (i)I/ISI/I‘IeCKOFO
coJlepKaHusl, MyOJIMYHO HPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
WCCIIEIOBATEIIbCKOM  JEATEIbHOCTH, NpPH  3TOM  IPaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBINA anmnapaT U3y4aeMoro pasjaeia
GU3MKM W COMPOBOXKIATh BBICTYIUICHHE TMpE3eHTAalUed ¢ y4EToOM
O0COOCHHOCTEHN ayAUTOPHH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUN Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MIPOLIECCOB PaCHpPEeNiITh 00sI3aHHOCTH B TIPYIIE B COOTBETCTBUU C
MOCTAaBJIEHHBIMUA  3aJlauaMi, CJEAWTh 32 BBIIIOJHEHUEM IIJlaHa
JEUCTBUM M KOPPEKTUPOBAaTbH  €ro, aJcKBaTHO  OLICHMBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPaUBATh
KOMMYHHMKaTUBHOE  B3aUMOJEICTBUE,  MpOABIAL  TOTOBHOCTb
paspeniatb KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsieMble 31eMEHTHI COAEPKAHUSA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEIO MHUPA

11

1.2

1.3

14

®usvka — Hayka O Ipupone. SIBineHus NpUpOIBIL.
@usnuecKkue SBICHUSA: MEXAaHUYECKUE, TEIUIOBBIC,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

Ousnyeckue BenUUMHBL. M3MmepeHue Qumueckux
BenuuuH. Pusnyeckue mnpubopsl. IlorpemHocts
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

ECTCCTBCHHOHay‘lHHﬁ MCTOJ IIO3HAaHHA:
Ha6J'II-OI[eHI/Ie, IIOCTaAaHOBKaA HAay4YHOTr' O BOIIpOCa,
BBIABMIKCHUC THUIIOTEC3, JKCIICPHUMCHT IIO0O IIPOBCPKE
THUIIOTE3, 00BsICHEHHE Ha6JIIO,Z[aCMOFO SIBJICHUA

Onucanne (PU3MYECKUX SABJICHUH C  ITOMOIIBIO
Moneen

1.5

[IpakTuueckue padbOTHI:

###Par###113mepenne paccTosTHUI.
##HPar##H#l13mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tela.

##HPar###Onpenenenue pa3MepoB MaJIbIX TE.
##Par##H#13mepenre  TemnepaTypbl IpHU  TTOMOIIU
KHUJKOCTHOTO TEPMOMETpPA U JaTUNKA TEMIIEPATYPbI

[NEPBOHAYAJIBHBIE CBEJJEHVA O CTPOEHNUN BEILIECTBA

2.1

2.2

2.3

##H#Par###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. OMNbITHL, JA0Ka3bIBAIOIINE JAUCKPETHOE
CTpOEHHE BEIECTBA

#H##Par#### ) pmwkenne  yactuiy  BemiectBa.  CBs3b
CKOPOCTH JIBWJKEHUS YacTUL[ C TEeMIIepaTypou.
BbpoynoBckoe nBuxenue, mudpdys3us
B3aumoaeicTBue yacTHIl BEIIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHUE

2.4

##H#Par### ArperatHbie COCTOSIHHS BEIECTBA:
CTpOEHHE  Tra3oB,  IKHJAKOCTEH W TBEPHBIX
(kpucTayinuecknx) Tel.  B3auMocBs3bp  MEXIY
CBOMCTBAMM  BEIIECTB B  pPa3HbIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

2.5
2.6

Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuyeckue paboOTHI:




#H#Par####01enka nuaMerpa aToMa METOJOM PsIOB
(c ucnosib3oBanueM (hotorpadmii).

H#HHAPar###0nbiTel MO0 HAOJIOJCHUIO  TEIIOBOTO
pacivpeHus ra3oB.

H#HH#HPar###0nbITEl 10 OOHAPY)KEHUIO JCHCTBUS CHII
MOJIEKYJISIPHOTO TIPUTSHKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexanunueckoe JIIBUKCHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIB)KCHUE

#H#Par####Ckopoctb.  CpemHsii  CKOpPOCTh  TpHU

HEpPaBHOMEPHOM JBMXEHHU. Pacdyér myTu u BpeMeHu
JIBUKCHHUSI

3.3

SIBnenue nHepuuu. 3aKoH uHepuuU. B3aumopeiicraue
TeJl KakK IPUYMHA U3MEHEHHUS CKOPOCTH JIBHKCHMS
Ten. Macca kak Mepa HHEPTHOCTH Teja

3.4

3.5

#HH#HPar### InorHocTs BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIE 00bEMa BEllleCTBa

Cuita xak XapaKTCpUCTHKA BSaHMOHeﬁCTBHH TCJI

3.6

3.7

3.8

Cuia ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
IIOMOIIIBIO AMHAMOMECTpPA

#HHPar###sIsnenue TaroreHus U cuia Tsokectd. Cuia
TSKECTH  Ha  JIpyrux IaHerax. Bec  rtena.
Hesecomocth

Cuna tpeHus. TpeHHE CKOIBXKEHUS U TPEHUE IMOKOS.
TpeHue B npupoie U TEXHUKE

3.9

#H##Par###CnoxxeHre Cuj, HAMPaBICHHBIX 1O OJHOU
psIMOM. PaBHOEHCTBYIOIIAS CUIT

3.10

3.11

[IpakTudeckue pabOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS
(mapwika B OKHJIKOCTH, MOJCIH DJIEKTPHYECKOTO
aBToMoOWIIAs W Tak jganee). OmnpeneneHue cpemaHeit
CKOPOCTH CKOJIBKEHHs Opycka WIH TIapuKa 110
HaKJIOHHOW mockocTu. OrmpeneneHue MIOTHOCTH
TBépHoro  Tema.  OMNBITB,  JEMOHCTPHUPYIOIIHE
3aBUCHMOCTh pacTsokeHus (Aedopmaruiu) Mmpy>KUHBI
OT TIPHJIOKEHHOUN cuiibl. OTBITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTE CUJIbI TPEHUSA CKOJIBXKCHHUA OT BECAa TEIa
1 XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

®du3ndeckue SBICHUS B pupoac: NpuMCpbl ABUKCHUA
C Pa3jiIMYHbIMU CKOpPOCTSAMU B JKMBOM M HEXKHBOM
npupoace, JIECTBHUE CUJIBI TPCHHUA B IPUPOAC U TEXHUKE
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3.12

Texnuueckue YCTpOMCTBA: JUHAMOMETD,
MOAIIHUITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUJKOCTEHN 1 T'A30B

4.1

Hasnenne TBEpAOro Tena. CrocoObl YMEHBIICHUS U
YBCIMYCHUA OABJICHUA

4.2

4.3

JlaBneHnne rasza. 3aBUCHMOCTH JaBJICHUS Ta3a OT
00bEMa, TeMIepaTypbl

[Tepenava naBieHust TBEPABIMU TEIIAMHU, KHIKOCTSIMHU
u razamu. 3axkoH [lackang. [ITneBMaTHuecKrie MallIHHEI

4.4

3aBHCHUMOCTh JaBJICHUA JXKUIAKOCTH OT FJ'Iy6I/IHbI.
I'mppocratuueckuit  mapapokc.  CooOuiaromuecs
cocyabl. ['mapaBmuuecKie MeXaHU3MBbI

4.5

Atmocdepa 3emnm U aTtMochepHOE JaBlICHHE.
[IpuumHBl CymeCTBOBAaHUS BO3AYIIHOW O0O0OJOYKH
3emin. OneiT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOTO TaBIIEHUS OT BBICOTHI HAJ] YPOBHEM
MopsI

4.6

4.7

4.8

N3mepenue atmocdeproro nasiewus. [IpubOopsr s
M3MEPEHUsT aTMOC(EPHOTO JTABIICHUS

JleficTBUE KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX
Teno. BelTankuBaromias (apxumenoBa) cuia. 3aKOH
Apxumena

[linaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT
o0béMa TOrpyKEHHOM B JKUIKOCTb YaCTH Tela.
Onpenenenre BbITAKUBAIOIIEH CHIIbI, TEHCTBYIOIEH
Ha TeJo, MNOrpyXEHHOe B KUAKOCTh. IIpoBepka
HE3aBUCUMOCTHU BBITAJIKUBAIOLICH CUJIBL,
JEUCTBYIOIEN HA TEIO B JKMIKOCTH, OT MACChl Teja.
OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
BBITAJIKUBAIOIICH CHJIbI, JICWCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BbEMa MOrpYKEHHOH B >KUIKOCTDH
yaCcTU TeJa M OT  IUIOTHOCTH  JKHJKOCTH.
KoHcTpynpoBanue apeomeTpa Ui KOHCTPYUPOBaHUE
JIOJIKYU U OIIpeJeNICHUE €€ IPy30M0bEMHOCTH

4.10

411

Odusnyeckue  ABJIEHUS B IPUPOJIE:  BIHSHUE
aTMoc(epHOro JaBj€HUS Ha IKUBOM OpraHusM,
IJ1aBaHue poi0

TexHuyeckue ycTpoicTBa: COOOINAOIIUECS COCYIBI,
YCTPOMCTBO BOJOIPOBOJA, TUMIPABINYECKUN Ipece,
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MaHOMeETp, ©OapoMmeTp, BBICOTOMEp, IOPLIHEBOM
Hacoc, apeoMeTp

PABOTA, MOIIHOCTD, OHEPI'M A

51 Mexannueckast pabora
5.2 MexaHn4decKkast MOIIHOCTb
5.3 [IpocThie MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAS
' IJIOCKOCTh. [IpaBuUiio paBHOBECHS phluara
54 [IpumeHeHne paBUIa paBHOBECHUS phlyara K 0JIOKy
«3omoroe  mpaBwio» MexaHWKU. KoaddumnmeHt
55 MOJIE3HOTO  JACHCTBHS  MexaHu3MoB.  [IpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTennuanpHass SHEPrUM Teja, TMOJHATOTO HAaJ
' 3eMuéi
5.7 Kunernueckas sneprus
5 5.8 [Tonnast Mmexanuyeckasi SHeprus. 3aKOH U3MEHEHUs 1
' COXpAHEHUS MEXaHUYECKOU SHEPTrUn
[IpakTuueckue padbOTHI:
##HPar##H#Onpenenenne pabOTHl CHIIBI TPEHUS TPU
PaBHOMEPHOM JBMIXKEHUU TeJla MO TOPU30HTAILHOU
59 noBepxHoctu. HMccnenoBaHue ycliOBUWM pPaBHOBECHS
pbryara. Msmepenune KIIJI HakIOHHON TMIJIOCKOCTH.
N3yueHne 3akoHa  COXpaHEHHS  MEXaHUYECKOM
SHEPIUU
5.10 @dusnyueckue SBIEHUS B IMPUPOJE: pblUard B Teje
' YyeioBeKa
TexHuueckue yCTpOWCTBA: phlYar, MOABUKHBIA U
5.11 HENOJBW)KHBIA ~ OJIOKM, HAaKJOHHAs  INIOCKOCTb,
MPOCTHIE MEXAaHU3MBI B OBITY
8 KJIACC
Kon Kox
IIpoBepsiemble 3j1eMeHTHI COIePKAHUS
pasnena 3JIeMEeHTA
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOM
6.1 TEOpUH CTPOEHMsI BemecTBa. Macca M pa3Mepbl
5 ) MoOJIeKyJl. ONbIThl, TOATBEP)KIAOIINE OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKMHETHYECKOU TEOpUH
Mopenu TBEPAOTO, KHUAKOTO W Tra3000pa3HOTO
6.2 COCTOSIHHM BCIISCTBA. Kpucrannnueckue u

amopQHbIe Tena
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OOBbsICHEHHE CBOWCTB Ta30B, KHIKOCTEH M TBEPIBIX

6.3 Tel Ha OCHOBE MTOJIOYKEHU I
MOJICKYJISIPHOKHHETUIECKON TCOPUH
6.4 CmaunBaHUE U KalTWUISIPHBIC SIBJICHUS
6.5 TemioBOE pacIMpeHne U CKaTue
6.6 Temneparypa. CBs3p TemMmepaTrypbl CO CKOPOCTBIO
' TEIUIOBOT'O JABYIKEHUS YaCTHUII
BHyTpeHHsis ~ 2Heprusi. CnocoObl  M3MEHEHMS
6.7 BHYTPEHHEH DHEPruu: TEIUIoNepeada U COBEPIICHHE
paboThI
6.8 Buast TeIUIoNepe1adn: TEIJIONPOBOAHOCTb,
' KOHBEKIIMSI, U3ITy4YeHUE
6.9 KonudecTBo TenmnoThl. YASHbHAs TEMIOEMKOCTH
' BEIIECTBA
6.10 TennooOMeH M TEIIOBOEC pPaBHOBECHE. YPaBHCHHE
' TEILUIOBOro OanaHca
6.11 [lnaBieHne W  OTBEPACBAHHE  KPUCTALTUICCKHIX
' BEIIECTB. Y AeIbHAs TEIUIOTA ILIABICHUS
[TapooOpa3oBanue u KoHAeHcanus. Vcnapenwue.
6.12 Kumenne. VYjaeneHas Teriora MmapooOpa3oBaHUS.
' 3aBHCUMOCTD TEMIIEPATYPHI KHUITCHUS oT
aTMOC(hEepHOTO JTaBJICHHS
6.13 BnaxuocTs Bo3yxa
6.14 DHeprus ToIMBa. Y IeiIbHas TEMJI0Ta CrOPAHUS
[Mpuntuner pabotel TemioBbix aBuratenei KIIJI
6.15 TEIJIOBOrO JBUTaTes. TeIjioBble JBUTATEIH W
3alIMTa OKPYKarolen cpeibl
6.16 3aKOH COXpaHEHUS U TpEeBpallleHHus DSHEPruu B
' TEIUIOBBIX TMpolieccax
[TpakTiueckue pabOThI:
HHHPar###OnbBITel 0 OOHAPY)KEHHUIO JEHCTBHUS CHUI
MOJIEKYJISIPHOTO TPUTSKESHHUS.
HHHPar###ONBITEI IO  BBIPAIMBAHUIO KPHUCTAJIIOB
MOBapEHHOM COM WM caxapa.
6.17 #HHHPar###OneITel MO HAONIOJEHHWIO  TETUIOBOTO

paciIMpeHust ra30B, )KUJIKOCTeH U TBEPIBIX Tell.
###Par###Onpenenenue  AaBICHUS  BO3IyXa B
OaJIJIOHE MITIPHUIIA.

HHHPar###ONBITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTb
JTaBJIEHUS BO3JlyXa OT €ro o0bEMa M HarpeBaHUs MU
OXJIAXKICHUSI.
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6.18

6.19

###Par###1 IpoBepka TUIIOTE3bI JIMHEHHON
3aBHCUMOCTH  JJIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPHUUYECKOMN TPYyOKe OT TeMITepaTyphl.
###Par###HaOmonenne W3MEHEHHMs  BHYTPEHHEH
SHEPTUHU TeJla B PE3YJIbTAaTe TEIUIONepeaadn U paboThl
BHEIIHUX CHUJI.

###Par###lccnenoBanue sBJICHHS TEIJIOOOMEHA TPHU
CMEIIMBAHUU XOJOAHON U TOPSYEH BOJIBI.
#HHPar###Onpenenenue  KOJIUMYECTBA  TEIUIOTHI,
MOJIYYeHHOTO BOJIOM HpPH TEMI000OMEHE C HAarpeThiM
METATMYECKAM [ATUHIPOM.
###Par###0npeneneHue  ynenbHOW — TEIIIOEMKOCTU
BEIIECTBA.

###Par###lccnenoBanue mporecca UCIapeHus.
#H#Par###OnpenencHue OTHOCUTEIBHOM BIIAKHOCTH
BO3/TyXa.

#H#Par###OnpeneneHue yACIbHOU TETIOTHI
IIJIABJICHUS JIbJA.

dusnyeckue SBIEHHS B NPUPOJE: MOBEPXHOCTHOE
HaTsOKEHUE W KalWUIIPHBIC SBICHHUS B TIPHPOJE,
KpUCTallibl B mpupoje, wu3inydenue CounHua,
3aMep3aHue BOA0OEMOB, MOpPCKUE OpU3bl; 00pa3oBaHue
pOCBI, TYMaHa, MHEs, CHeTa.

TexHuuecKkne yCTpOWCTBA: KalWUIAPHI, IPUMEPHI
MCIIOJIb30BaHUs KpPHUCTAJLIOB, KUJKOCTHBIN
TEPMOMETP, JAaTUYUK TEMIIEpaTypbl, TEPMOC, CHCTEMA
OTOIUIEHUSI ~ JTOMOB, TUTPOMETPBI,  IMICUXPOMETP,
napoBasi TypOMHa, ABUTAaTEIb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

OnexkTtpusauuss Tel. JlBa poxa  AIEKTPUYECKUX

7.1
3aps10B
B3aumMoneiictBue 3apspkeHHbIX Tel. 3akoH Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICICTBHUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DneKTpuIecKoe moJie. HanpsxénaocTs
7.3 anekTpuyeckoro nousid. IlpuHnun cyneprno3unun
AIIEKTPUYECKUX TOJIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbBIN
7.4 AIIEKTPUYECKUI 3aps. CrpoeHnne aToma.
ITpOoBOAHMKY M TUAJIEKTPUKH
7.5 3aKOH COXpaHEHHS JIEKTPUUECKOTro 3apsiia
7.6 ONEKTpUYECKM TOK. YCIOBUS  CYIIECTBOBAaHUS
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SJICKTPHUYCCKOI'O TOKA. HCTOYHHKH HOCTOSHHOTO TOKA

JeiicTBUsL ~ 3MEKTpUYECKOTO  TokKa  (TEIJIOBOE,

1.7 XHMHUYECKOe, MAarHuTHOE). ODJEKTPUYECKHH TOK B
KUAKOCTSAX U razax
78 Onexktpuueckas uenb. Cuna Toka. DJIEKTPUYECKOE
' HaNpsKEHUE
79 CormnpoTuBieHnE MIPOBOJHUKA. VYnensHOE
' COIPOTHBJIEHHE BELIECTBA
7.10 3akon Oma 11 y4acTka 1enu
711 [TocnenoBarenbHOe M MapajuleIbHOE COEAUHEHHE
' POBOIHMKOB
712 PaGota M MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
' Jlxoyns — Jlenua
713 DJeKTpUUYECKre 1eTH U MOTPEeOUTENN dIEKTPUIECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
714 [TocrossHHBIE MAarHUTHL. B3anmoneiicteue
' MOCTOSTHHBIX MarHUTOB
715 MarnutHoe mnone. MarHutHoe mosne 3eMiIM U €ro
' 3HAYEHHE JJIst )KU3HU Ha 3emiie
716 OneiT Dpcrena. MarHutHoe moJe SIEKTPUYECKOTrO
' ToKa. [I[pruMeHeHue 3MeKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHMTHOIO MOJISI HA MPOBOJHUK C TOKOM.
717 DJEeKTpOIBUTATENb MTOCTOSTHHOTO TOKA.
' Hcnonp30BaHue 3MEKTPOJIBUTATENEH B TEXHUYECKHX
YCTPOMCTBAaX U Ha TPAHCTIOPTE
718 Onpitel  @apagess. SIBneHue  3JIEKTPOMArHUTHOU
' unayknuu. [Ipasuio Jlenna
DIIEKTPOreHepaTop. CriocoOsr MOJTy4EeHUS
7.19 JIEKTPUYECKOW  JHEPruu.  ODJEKTPOCTAHLMU  Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH
[TpakTudeckue paboTHI:
OneITel 1O HAOMIONEHUIO  DJEKTPHU3AIMH  Tell
WHAYKIHEW U TIPU COTIPUKOCHOBEHUHU.
HccnenoBanue AEWCTBUS 3JICKTPUUYECKOTO TIOJIA Ha
MIPOBOIHHUKH H JTUDJICKTPHKH.
7.20 COopka W TIpoBepKa padOTHI AJICKTPHUYECKOM IIeTn

MOCTOSTHHOT'O TOKa.

W3mepeHue u peryJInpoBaHHue CUIIbI TOKA.

W3mepeHnne U peryinpoBaHKe HallPsHKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO
4yepe3 pE3UCTOp, OT CONPOTUBIIEHUS pe3ucTopa M
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9 KJIACC

HaIPsKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh
AIIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBL,  IUIOHIAJM  IONEPEYHOT0  CEYEHUus U
Marepuana.

[IpoBepka mpaBuia CIOXKEHUS HANPSOKEHUN TNpH
MIOCJIEIOBATEIbHOM COEJUHEHUU IBYX PE3UCTOPOB.
[IpoBepka mpaBwia Uit  CHJBI  TOKa  MpH
napauieJIbHOM COCIMHEHUU PE3UCTOPOB.
Ompenenenrie  pabOTBHl  DJIEKTPUYECKOTO  TOKa,
uayiero yepes pesucrop. OmnpeneneHre MOITHOCTH
AIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYILETO
yepe3  JIaMIIOYKy, OT HaNpsDKEHUs Ha  HEW.
Onpenenennie KIIJ[ narpeBarensa. HMccnenoBanue
MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSSHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB
Ipu UX OOBEOUHEHUM U pazjeseHuu. MccnenoBanue
JIEUCTBUSI  DJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
cTpeniky. ONbITHI, JIEMOHCTPUPYIOIIHME 3aBHCHUMOCTD
CUJIbl B3aMMOJICHCTBHS KATYIIKA C TOKOM W MarHuTta
OT CWJIbl TOKa M HAINpaBJEHUs TOKAa B KaTyIIKe.
N3yuenue nelicTBUS MATHUTHOTO IOJIS HA IPOBOJHUK
¢ TokoM. KoHcTpynmpoBanue u wusydeHue pabOTHI
BIEKTPOABUTATESA. H3mepenne KIIJg
AJIEKTPOJIBUTATEIFHON  yCcTaHOBKH.  OMNBITBI  TIO
HCCIIEIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOM
WHIYKIIMW: WUCCJIeIOBaHUE W3MEHEHUH 3HA4YCHHS W
HaIlpaBJIEHUsI MHIYKIIMOHHOTO TOKa

7.21

@dusnueckue SBICHUS B TPUPOJEC: DIIEKTPHUECKHE
SABIICHUS B arMoc(epe, DIIEKTPHUYECTBO IKUBBIX
OpraHM3MOB, MarHWTHOE TMojie 3eMiH, Japeid
MIOJIFOCOB, POJIb MAarHUTHOTO TIONS JUISL JKW3HU Ha
3emiie, NOJISPHOE CUSIHUE

7.22

TexHUuYecKre yCTpPOIMCTBA: AIEKTPOCKOI, aMIIEPMETP,
BOJITMETP,  PEOCTaT, CUETYUK  DIEKTPUUYECKOU
SHEPTuy, 3JIEKTPOOCBETUTEIbHBIE puoOOoPHI,
HarpeBaTeNIbHbIE  3JEKTPONpHOOpbl  (IIpUMEpHI),
AIIEKTPUYECKUE TPEJOXPAHUTEIH, DIEKTPOMArHUT,
AJIEKTPOJIBUraTeNb IOCTOSHHOIO TOKa, T'€HEpaTop
MIOCTOSIHHOT'O TOKa
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Kon
pasznena

Kox [IpoBepsiembie 37IEMEHTHI COJEPKAHUS
aJIeMEeHTa
MEXAHUWYECKUE SBJIEHUA

8.1 Mexanuueckoe JABHKEHUE. MarepualibHas TOYKA.
Cucrema orcuéra

8.2 OTHOCHUTEITHPHOCTh MEXAaHUYECKOTO JIBHIKEHUS

8.3 PaBHOMEpHOE IPSMOJIIMHEHOE JBUKEHUE
#H#Parf#HHepaBnomepHoe IPSAMOJIMHENHOE

8.4 nBwkenne. CpeqHsis U MTHOBEHHasi CKOPOCTh Teja
MIPY HEPABHOMEPHOM JIBHKCHHUH

8.5 Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
JIBUKCHHE

8.6 #H#Par###CBoooanoe magenue. OnsITel [ anuies
#H##Par###PaBHoMepHOE NBI)KCHHE IO OKPYKHOCTH.

8.7 Ilepuon u yacrorta oOpaieHus. JIunelinas u yrimonas
ckopoctu. LleHTpocTpeMHUTeNbHOE YCKOPEHHE

8.8 ITepserit 3akon HproToHa

8.9 Bropoii 3akon HeroroHa

8.10 Tperwnii 3akon HeroToHa

8.11 HiHPar#t## [puHIMIT CyTIepIIO3UITUN CHIT

8.12 Cwita ynpyroctu. 3akoH ['yka

8.13 #HH#Par###Cuna TpeHus: cuia TPEeHUs CKOJIBXKEHU,
CHUJIa TPEHUS TTOKOS, IPYTHE BUJIBI TPEHUS

8.14 #H##Par#H#Cuna  TSDKECTH M 3aKOH  BCEMHUPHOIO
TATOTEHUs. Y CKOpEHUE CBOOOHOTO MaACHUS

8.15 JBuxenne mmaHer Bokpyr Comnma. IlepBas
KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku

8.16 Pa.l.%HOBeCI/Ie MarepuaibHON TOUYKH. AOCOIIOTHO
TBEPJ0E TEIO
#H#Par###PasuoBecue TBEPAOTO Tela C

8.17 3aKpEIUIEHHOW OChIO BpamieHus. MOMEHT CHIIBI.
[lenTp TsKECTH

8.18 Nmnynsc Tena. M3menenue wumnyinbsca. Mmmyibce
CHJTBI

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 HiHPar###PeakTHBHOE IBIKEHHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.9 PabGora cun Tsxkect, ynpyroctd, TpeHus. CBs3b
SHEPTUH U PabOTHI

8.23 [loTeHuumanbHass »HEprus Tena, MOJHATOTO Haj
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8.24

MOBEPXHOCTHIO 3eMJIU

[ToreHuuanbHas SHEPTUS CKATON TPY>KUHbI

8.25

8.26

8.27

8.28

##H#Par###Kunernueckas sueprusi. Teopema o
KMHETUYECKOU SJHEPIUU

#HH##Par###3akon COXpaHEeHUs MEXaHUYECKON
SHEPTUU

[TpakTryeckue pabOTHI:

OnpezneneHue CcpemHEH  CKOPOCTH  CKOJIBKEHUS
Opycka WM JBWKCHHS IIapUKa 110 HAKIOHHOM
wiockoctd. OnpeneneHne yCKOPEeHUs Teiaa IpH
PaBHOYCKOPEHHOM  JIBUXKCHMH [0  HAKJIOHHOMN
IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JBWDKCHHM  0€3  HadaabHOMN
CKOpOCTH.

[TpoBepka rUMOTE3bI: €CIM NPU PABHOYCKOPCHHOM
JBY)KCHUU 0€3 HAYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIHUEC
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre  3aBUCHMOCTH  CHJIBI  TPEHUS
CKOJIbXKCHUST OT CHJIBI HOPMaJbHOTO JIaBJICHUSI.
Onpeneneane kod(hUIMEHTAa TPEHUS CKOJIBKCHUS.
Onpenaencaue KECTKOCTU NPYKUHBL OmpeaeneHne
paboThI CHIIBI TPEHHS TPH PABHOMEPHOM JIBHYKCHUHU
Tena o TOPH30HTATLHOU MTOBEPXHOCTH.
OnpeneneHre pabOThI CHIIBI YIIPYTOCTH MPH MOABEME
rpy3a C UCIOJB30BAHHUEM  HEMOJIBMKHOTO W
IMOJBMKHOTO OJIOKOB

dusnueckue SIBICHUS B TNPUPOJE: TPUIHBBI |
OTJIMBBI, JBIKeHHE IIaHeT COJIHEYHOW CHCTEMBI,
PEaKTHBHOE JIBUKCHUE KUBBIX OPTaHU3MOB

8.29

TexHuueckne YCTpOMCTBA: CHHAOMETP, ATYUKHU
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JIBIDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KoJeOaHWil: mepuoj, 4acToTa,
aMILTUTya
MareMaTnyeckuii ¥ TOPYXUHHBIM ~ MasTHHKH.
9.2 [IpeBpamienre  ’HepruM  MpU  KojeOaTelbHOM
JIBIOKEHUU
9.3 3aryxaromue konebanus. BeiHyX/1eHHbIe KoJeOaHus.

Pe3onanc
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9.4

Mexannueckue BoiHbL. (CBONCTBA MEXaHMUYECKUX
BoiH. IIponosnbHble M monepedyHsle BOJHBL. JlIMHA
BOJIHBI M CKOpPOCTb €€  paclIpOCTPAHCHMUS.
Mexanuueckue  BOJHBI B TBEPIAOM  TEIe,
CEICMMYECKHE BOJIHBI

9.5
9.6

3Byk. ['pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa

Wndpa3Byk u yabTpa3Byk

9.7

[TpakTuyeckue paboOTHI:

OnpeneneHre 4YacToThl W Iepuoja KojebaHui
MaTeMaTHYECKOT0 MasiTHUKA.

OnpeneneHue 4YacToThl W Iepuoja KosieOaHui
HPYKUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH IE€pHOAA KoJeOaHUit
HOJBEIIEHHOI0 K HUTH TIpy3a OT JJUHBl HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoja KojeOaHui
NPYKHHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCHUMOCTH  IepHoAa  KolebaHuil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
OpYy)XUHBL. M3MepeHHe yCKOpeHHsi CBOOOJHOTrO
nasieHus

9.8

duznyeckue SABICHHUSA B npupoac: BOCIIPUATHC
3BYKOB JXUBOTHBIMHU, 3CMJICTPACCHUC, celicMHUYecKue
BOJIHBI, HYHAMH, 3X0O

9.9

OJIEKTPOMA
BOJIHbBI

TexHu4eckne yCTpOWCTBA: JXOJIOT, HCIIOIb30BAHHE
VIBTPa3ByKa B OBITY U TEXHHUKE

I'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBLIE

10.1

ONEeKTpOMarHUTHOE  Toje.  DJIEeKTPOMarHUTHbIE
BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH

10.2

10.3

[ITkana 3E€KTPOMArHUTHBIX BOJIH

DJeKTpoMarHuTHas npupoja ceeta. CKOpoOCThb CBeTa.
BosHoBBIE cBOMCTBA CBETA

10.4

[TpakTrueckue paboThI:
N3ydeHne CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa

10.5

10.6

®dusnueckue SBIEHHUS B IPHPOJE: OHUOIOTHYECKOEe
JNeicTBHE  BUAMMOIO,  yIbTPaQHOJIETOBOIO U
PEHTIE€HOBCKOTO U3JIY4eHUI

TexHuueckue YCTpOﬁCTBaI HUCIIOJIB30BaHUC
QJICKTPOMArdUTHBIX BOJIH IJIA COTOBOM CBS3U

11

CBETOBbBIE ABJIEHUA
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111 JlyueBast monens cBera. McTouHMKU cBEeTa
11.2 [IpsimonuHeitHOe pacpocTpaHeHHe CBeTa
113 Otpaxxenue cBera. Ilnockoe 3epkanmo. 3akoH
' OTpPa)KCHHUS CBETa
114 [Ipenomnienue cBeTa. 3aKOH MPEIOMIICHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpakeHHE CBETa
11.5 Jlunza. Xop srydeit B JIMH3E
116 OnTuueckasi cucrtema Qoroarmapara, MUKpOCKONa |
' TelecKona
117 I'maz kak onTtudeckass cucrema. bimzopykocTs u
' JAITbHO30PKOCTh
Paznoxxenne Oenmoro cBera B cHekTp. OIBITHI
11.8 Hptorona. CroxkeHue  CHEKTpaJbHBIX  IIBETOB.
Hucnepcus cBeta
[TpakTuyeckune paboOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa’KEHHsI CBETOBOTO JIy4ya OT yTIJja MajcHusl.
###HPar#t#13yuenne XapakTepUCTUK H300paskeHuUs
IpeaMeTa B IIIOCKOM 3epKalie.
#H#Par###1cciienoBadue 3aBUCUMOCTH yria
MPEIOMIICHUSI CBETOBOIO Jy4ya OT yrja MaJeHus Ha
11.9 TpaHUIIEe «BO3IYX — CTEKIION.
' HHtPar##llonyuenre M300paKEHUH C  TIOMOIIBIO
coOuparoIel TUH3HI.
#H##Par###Onpenenenue (OKYCHOTO pPACCTOSHHS M
ONTUYECKOH CHIIBI COOMPAFOTIEH JTMH3BI.
HHHPar###ONBITH IO pa3sIoKEeHUI0 Oenoro cBera B
CHEKTP.
HHH#Par###OnbIThl IO BOCHPUATHIO 1IBETA MIPEIMETOB
IpU UX HaOJIIOIEHUH Yepe3 [IBETOBbIE (DUIBTPHI
dusnueckue sBiIeHUs B mpupoje: 3arMeHust CoiHia
11.10 n JlyHpl, 1BeTa Tel, ONTUYECKUE SBICHUA B
atMocdepe (uBeT Heba, pedpakius, pagyra, MUPax)
11.11 TexHuyeckne  yCTpOWCTBAa:  OYKH,  IEPUCKOI,
' (oToanmnapar, ONTHIECKUE CBETOBOIbI
KBAHTOBUGLIE SABJIEHUA
121 OneiTer Pe3epdopna u mmanerapHasi MOJETb aToMa.
12 ' Mogens aroma bopa
12.2 VcmyckaHue W TOTJIONIEHHE CBeTa aTOMOM. KBaHTHI.
' JluHeiyateie CrieKTphI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs
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12.4 Crpoenue aromHoro szapa. HyxiioHHas Monenb
' aTOMHOTO siapa. M30Torb
125 PaagnoakTuBHbIE IPEBPALIECHHUS. [Tepuon
' HOJIypaciaia aTOMHBIX sJIep
126 SnepHble peakuuu. 3aKOHbBI COXpPaHEHUsI 3aps10BOIO
' Y MacCOBOI'0 YuCel
127 OHeprus cBsi3u aTOMHBIX snep. CBsi3p Macchl U
' SHEPTUH
12.8 Peakiun cunTe3a u peneHus spep. VcToyHMKH
' sHeprun CosHIa U 3BE3]
12.9 Snepnas oHepreruka. JledcTBUE pPagMOAKTHBHBIX
' U3IYy4EeHUH Ha )KUBbIC OpPraHU3MbI
[IpakTuyeckune paboOTHI:
HabntoieHne CIJIOMHBIX U JIMHEHYaThIX CIEKTPOB
1210 U3ITy4EHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YACTHLIbI
0 TOpMO3HOMY TTyTH (110 hoTOorpadusm).
N3mepenue paanoakTuBHOro hoHa
@usnueckue SBICHHS B INPHUPOJAE: E€CTECTBEHHBIN
pasvoaKTUBHBIN ¢om, KOCMHUYECKHE  JIy4H,
12.11 PaaMOaKTUBHOE M3Jy4YCHUE NMPUPOIHBIX MUHEPAJIOB,
JeicTBUE paAMOaKTUBHBIX M3Jy4YEeHMH Ha OpraHu3M
4eJI0BEKa
12 12 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,
' WHAUBUAYaJIbHBIN 103UMeTp, kKaMepa Buiibcona

MPOBEPSIEMBIE HA OI'D MO ®U3BUKE TPEBOBAHHUS K PE3YJBTATAM
OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOMN IMMPOI'PAMMBI
OCHOBHOTI'O OBIIIETO OBPA30OBAHUSA

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
NpoBePsIEMOro 0a30BOro ypoBHsI 0CBOEHHsI OCHOBHO# 00pa30oBaTe/iLHOI
TpeOoBaHuUs NpOrpaMMbl OCHOBHOI0 00111er0 o0pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu GHU3UKK B HAYYHOHM KapTUHE  MHpa;
c(hOpMHUPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOM
CBSI3U W TIO3HABAEMOCTH SIBJICHUH TIPUPOIBI, O POJH IKCIIEPHUMEHTA
1 B (Qu3uke, o cucremooOpasywoomied poin (GU3MKK B Pa3BUTHU
€CTeCTBEHHBIX HAyK, TEXHHUKH W TEXHOJOTHUH, 00 DBOIIOIUHU
(bu3MYeCcKrX 3HaHUI U UX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTHUHE MHpa, O BKJAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
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¢uU3MKOB B pa3BUTHE HAyKd, OOBACHEHHE  IPOIIECCOB
OKpY>Karollero MUpa, pa3BUTUE TEXHUKUA U TEXHOJIOTHI

3HaHUS O BUJAAX Marepuu (BELIECTBO M IOJIE), O JBMXKEHUM Kak
crioco0e CyIIECTBOBAHUSA MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM
TEOPHM CTPOCHHS BEIIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBICHUH
IpUpOAbl  (MEXaHUYECKHUX, TEIJIOBBIX, AJIEKTPOMArHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyarh SBJICHUS 110 OIUCAHUI UX
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JAHHOE (PU3MUECKOE SBJICHHE; YMEHHUE PACIO3HABAThH IIPOSIBICHUE
U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, BBLACIASA
UX CYLIECTBEHHbIE CBONCTBA (IIPU3HAKH)

BJIaILGHI/IC OCHOBaMH ITOHATHUMHOI'O afnmnapara 1 CMMBOJIMYCCKOTO
SA3bIKa (1)I/I3I/IKI/I M UCIIOJIb30BAHUC UX IJIA PCIICHUA yT-I€6HI)IX 3aaa4,
YMCHHC XapaKTCpHU30BaATb CBOMCTBA TCII, (bHSH‘leCKI/IC SABJICHHUA H
IpOLECChI, HUCIOJIb3Ys Q)YHI[&MCHTEU'IBHBIG U  OMIIMPUYCCKUC
3aKOHBI

YMeHne onuchBaTh HM3YYCHHBIE CBOWCTBA Tl U (PU3MUECKUE
SIBIICHHS, UCTIONB3Ys (PU3NIECKUE BEIINIHHEI

Bnanenne ocHoBaMHM METOJOB HAy4YHOI'O IO3HAHUA C YUYETOM
coOmroficHUsT  mpaBui ~ Oe30MacHOro  Tpynaa:  HaOJIOJICHUE
(U3NYECKUX SIBIICHHIA:

YMEHHME  CaMOCTOSITEIBHO  COOMpaTh  AKCHEPHUMEHTAIbHYIO
YCTaHOBKY M3 JaHHOro Habopa 00OpyJOBaHMS 1O HHCTPYKIIUH,
ONHUCBHIBaTh XOJ OMNBITAa ¥ 3alUCHIBaTh €ro  Ppe3yJbTaThl,
(GbopMyIMpOBaTh BHIBOABI;

MIPOBEIEHUE TPSAMBIX M KOCBEHHBIX H3MEpPEHHH (U3NUECKUX
BEIMYUH: YMEHHE IIJIaHUPOBAaTh HU3MEPEHUs, CaMOCTOSTEIbHO
coOMpaTh OKCIEPUMEHTATIBHYI0 YCTAaHOBKY TI0 WHCTPYKIIUH,
BBIUMCIIATh 3HAUYEHHWE BEJMYMHBI M aHAIM3HPOBATH TIOTYYECHHBIC
pe3yiabTaThl € YYETOM 3aJaHHOM TOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

MIPOBEICHUE HECIIOKHBIX HKCHEPUMEHTAIbHBIX MCCIEOBAHUM;
CaMOCTOSITENILHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
NPOBOJUTH  HMCCIENOBAaHME IO HMHCTPYKLHUH, TPEICTaBIATh
MOJTy4YEHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TaOIUI U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, JENaTh BBIBOIBI II0
pe3ynbTaTaM HcCcle0BaHUS

[TonnmaHme XapakTEpHBIX CBOWCTB  (U3UYECKUX  MOJEJeH
(MaTtepuanbHas TOYKa, aOCOMIOTHO TBEPJOE TENO, MOJIEIU
CTPOEHHUS Ta30B, KUJIKOCTEH U TBEPABIX TE, IJIAHETApHAsT MOJEIIb
aToMma, HyKJIOHHAs MOJIEJIb aTOMHOTO S/pa) M YMEHHUE MPUMEHSTh
WX I 00BSICHEHUST (PU3UYECKUX MPOIECCOB
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YMeHue o0bACHATH (PU3NUECKUE MPOLECCH] U CBOMCTBA TEJl, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUYUHHO-CIICICTBEHHbIE
CBSI3U U CTPOUTHb OOBSICHEHHE C ONOPOM Ha M3y4YEHHbIE CBOMCTBA
(bu3nYecKux sIBICHUH, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U
MOZEIIH

YMenue pemarb pacuéTHbie 3aaaud (Ha 0aze 2 — 3 ypaBHEHHI),
WCIIONIb3YSl 3aKOHBI W (OpMyIbI, CBs3bIBaMOIIUE (PU3UUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3aMKCHIBATH KPATKOE YCIOBHUE 3aJayH,
BBISIBJISITH HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIBL,

8 HeoOXonuMble it €€ pelIeHHs, HUCIOJb30BaTh CIIPaBOYHBIC
JAHHbIE, TPOBOJIUTH pPaCUYEThl M OLEHUBATH PEATUCTUYHOCTH
MOJYYEHHOTO  3HA4YCHUS  (PU3MYECKOM  BEIUYUHBI, yYMEHHUE
OTPENIEATh Pa3MEPHOCTh (PU3MUECKOM BEIIMYUHBI, MOTYyUYECHHOU
P PEIICHUHU 33/1a91

YMeHue XapakTepu30BaTh IIPUHLMIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX

9 TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMCAHUIO, HCIIOIb3YS 3HAHUSA
0 CBOWCTBax (PM3UYECKUX SIBICHUH M HEOOXOIuMbIe (pHu3muecKue
3aKOHOMEPHOCTH

YMeHue HCIoNb30BaTh 3HAaHUS O (U3MYECKHX SIBICHUSX B
MIOBCEJTHEBHON KM3HM s oOecreueHHus O€30MacHOCTH IMpHU
oOpamieHun Cc  OBITOBBIMH  HpHOOpaMH U TEXHUYECKHUMHU

10 YCTPOWCTBAMH, COXPAHEHHUS 370pPOBbsI M COOJIIOJCHHUS HOPM
9KOJIOTMYECKOT0 TOBEJIEHUS B OKpY’Kalollel cpese; MOHUMaHHE
HE0OXOJIMMOCTH MPUMEHEHUS TOCTHKEHUN (PU3UKU U TEXHOJIOTHH
JUIS paliMOHAIbHOIO MIPUPOIOIOIB30BAHUS

OneIT moucka, IpeoOpa3oBaHusl M IpeACcTaBlIeHUs MHQOpMaIUU
(U3MYECKOTO COAEPKAHMSI C MCIOJIb30BAHUEM HH(POPMAIIMOHHO-
KOMMYHHUKaTHBHBIX TEXHOJIOTHIA; yMEHHE OLICHUBATh
JIOCTOBEPHOCTH MOJy4EHHOW MHPOpPMAIIMK HA OCHOBE MUMEIOLIUXCS
3HaHUI M JONOJHUTENBHBIX MCTOYHHUKOB; YMEHHUE HCIIOJIb30BaTh
11 IpU  BBIIOJHEHUH Y4YEOHBIX 3aJaHUM  HAay4HO-NOMYJSPHYIO
IuTeparypy (U3NYECKOro COJEepKaHMs, CIpaBOYHbIE MaTepHallbl,
pecypcel  cetu MHTepHer; BnajeHue 0a30BBIMH  HaBBIKAMHU
npeoOpazoBanuss WHPOpPMAIMU M3 OJTHOM 3HAKOBOW CHCTEMBI B
JIpYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE
COO0OIIIeHUsI HA OCHOBE MH(OPMAIINH U3 HECKOIBKUX HCTOUHUKOB

HNEPEYEHb 2JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D IO
OU3UKE
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Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe JBukeHHe. MarepuanbHas Touka. Cucrema oOTcuéTa.
' OTHOCHUTENBHOCTD JBMKEHUS
12 PaBHOMepHOE M HepaBHOMepHOe IBIKeHHE. Cpeansisi ckopoctb. Dopmyna
' JUIS1 BRIYMCIICHUS CPENIHEH cKopocTH: V = S/t
PaBHOMepHOE MpSIMONMHEHHOE IBIDKCHHE. 3aBHCUMOCTH KOOPJMHATHI Tela
OT BPEMEHH B Cllyyae PaBHOMEPHOTO MPSMOIUHEHHOTO IBUKECHUSL:
13 xX(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JJIsl MPOEKIHUU CKOPOCTH, MPOCKIUU
HepeMeIIeHNs, MyTH, KOOPIWHATHl NPU PABHOMEPHOM MPSIMOIMHEHHOM
JBHKCHUU
3aBHCUMOCTh KOOPJAWHATHI Tella OT BPEMEHHU B CiIydae PaBHOYCKOPEHHOTO
MPSIMOJINHEHHOTO JIBUKCHUSI:
2
Se(f) =vo, #1+ay+ %
@opMyIbl U TPOCKIMH MEPEeMEIIEeHHs], MPOSKIUN CKOPOCTH U TPOCKIHU
YCKOPEHHUS IPU PABHOYCKOPEHHOM IPSMOJIUHEHHOM JIBH)KCHUU:
2
1.4 -Sx(f)=90x'f+“x'3-
U_,{_(f) =Up, T, 1,
a,(r) =canst,
Ul.‘r: - le: ZEHIS.‘E
I'paduku 3aBUCUMOCTH OT BpEMEHH [UIs MPOCKIIUH YCKOPEHHUs, TPOESKIIUU
CKOPOCTH, ITPOEKLIUH NEepEMEIIEHUS, KOOPHHATHI IPU PABHOYCKOPEHHOM
IPSIMOJINHEIHOM JIBUXKEHUN
CBoOoanoe maaenue. Dopmysibl, ONMKUCHIBAIOIINE CBOOOJHOE TMaJeHUE Teja
M0 BEPTUKAIU (IBM)KEHHE Tejla BHU3 WM BBEPX OTHOCUTEIHHO MMOBEPXHOCTH
1.5 3emnn). I'padukn 3aBUCUMOCTH OT BpPEMEHM MJIs NMPOEKLUU YCKOPEHMS,
MPOEKIIUH CKOPOCTH M KOOPAMHATHI MPU CBOOOJHOM MaJeHUM Tejla IO
BEPTUKAIN
CKOpOCTh pPaBHOMEPHOTO IBW)KEHHUSI Tella IO OKPYXHOCTH. HampaBieHue
CKOPOCTH.
dopmyna Ui BHIYUCIEHUS CKOPOCTU Yepe3 paauyc OKPYKHOCTH U MEPUOJ
oOparieHus:
1.6 2R
YT

HeHTpOCTpeMHTeHBHOC YCKOPCHHUC. HaHpaBHeHI/IC HCHTPOCTPEMUTCIILHOT'O
YCKOPCHUA. (DopMlea JJI1 BBIYUCIICHUSA YCKOPCHUS:
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®dopmyna, cBsI3bIBaIONIasl IEPUOJT U YACTOTY OOpaleHHUS:

velL
T

Macca. [InoTHOCTB B€HIICCTBA. CDopMyna JJIs1 BBIYUCIICHUA ITJIOTHOCTH

1.7 _m
P=7

1.8 Cuia — BexkTopHas ¢uzudeckas BeaudnHa. CI0KeHHUEe CH

1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HerotoHa:

F=m-a

1.10
COHaHpaBJ'IeHHOCTb BCKTOpPA YCKOPCHUS TCJIa U BEKTOPA CUJIBI,

JEUCTBYIOILIEH Ha TEJIO

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

111 = =
Fyy=-F,

TpCHI/Ie IMOKOSA U TPCHUC CKOJIbKCHUA. d)opMyJIa AJI1 BBIYUCIICHHUA MOIYJIA
1.12 CHJIbI TPCHUA CKOJIbXKCHUA:

FTp:p-N

Hedopmarus Tena. Ymnpyrue u Heynpyrue nedopManuu. 3aKoH YIPYyrou
113 nedpopmaruu (3axox ['yka):

F=k-Al

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

F-c. my -ih‘:
R
1.14 Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO MaIeHHs.
dopmyna Uit BBIUMCICHHS CHITBI TSHXKECTH BOJH3U MOBEepXHOCTH 3emiu: F =
mg.
JBmxenue manetr Bokpyr ConHna. [lepBast kocMudeckasi CKOpOCTb.
HesecomocTs n neperpysku

Nwmmynbe Tena — BeKTopHas pu3nyecKkasi BEIMYUHA.
1.15 p=mi
Nmnynbe cuctemsl Ten. M3menenne uMiysnbca. IMIynbe CUiTbl

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:

1.16 D=1+, U, =const
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PeakTuBHOE NBUKEHUE

Mexannueckasi padora. @opmyra /715l BBIYUCIEHUS PaOOThI CHIIBL:

A=Fsoosu
1.17 MexaHuueckas MOIIHOCTb:
A
N==
I
Kunernyeckast 1 moTeHIMabHas YHeprus. DopmMyiia s BEIYUCICHHS
KUHETUYECKON DHEPIUU:
HE)E
E . =——
2
1.18 .
Teopema o kuneTuueckoi sHeprun. Gopmyna Ajsi BEIYUCICHHS
MOTCHIIMATHLHON YHEPTHH TN, TOJTHATOTO
HaJ 3eMIIEH:
E,=mgh
Mexannyeckas SHeprus:
E=E;.+E »
1.19 .
3aKoH coXpaHEeHHsI MeXaHH4ecKo# aHeprun. opmyra s 3aKoHa
COXPAaHCHHUS MEXaHHUYECKOM SHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpareHre MeXaHUIECKON YHEPTHH ITPU HATWIHH CUJIBI TPCHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Moment cuisl: M - FIL.
VYcnoBue paBHOBECHS pblyara:
120  M+M+.=0
[ToaBuxHbIN 1 HeTTOABWXKHBIN O0510KU. KITJ[ mpocThix MeXxaHNU3MOB,
n= Aumma
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBiieHure TBEPAOTO TENa.
dopmyna 17 BBIYUCICHUS JaBICHUs TBEPAOTO Tela:
p= F
5
1.21 Jasnenue raza. ATMocepHoe JaBlieHHe.
I'unpocraTudeckoe AaBlieHUE BHYTPH KUIKOCTH.
dopmyna 7S BBIYUCICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=pgh+Dm,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
1.23 3akon Apxumena. Popmyna IS ONpPEEICHUS BHITAIKUBAIOIICH CHIIBI,
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1.24

JEUCTBYIOILIEH Ha TEJIO, IIOTPYKEHHOE B KUIAKOCTh WIH ra3:
F Apw. = pev

VcaoBue nnaBanus tena. IlnaBanue CyIO0B H BO31YXOIIJIaBaAHUC

Mexannueckue kojeOaHUs. AMIUIMTYIA, MEPUOJ M YaCTOTa KOJeOaHHIA.
dopmyia, cBA3BIBaIONIAst YACTOTY M MEPUOJ] KOJICOAHUIA:

1.25

1.26

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. [IpeBpaineHue sHepruu Ipu
K0J1e0aTeNbHOM ABMKEHUU

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

1.28

MexaHndeckue BOJIHEL HpOI[OJ'II)HBIe " IMONCPCYHBIC BOJIHBI. I[JH/IHa BOJIHBI U
CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

A=v-T
3By1(. rpOMKOCTb H BBICOTA 3BYKa. OTpa)KCHI/IC 3By1(0BOI>i BOJIHBI Ha I'PaHUIIC
IByX cpen. MHdpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3Mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPYXUHBL; K03()(HUIIMEHTa TPEHUS CKOJIbKEHHUS; paOOThI CUIIbI TPEHUS, CHIIbI
YIIPYIOCTH; CPEIHEH CKOPOCTH ABMKEHHsI OpyCcKa IO HAaKJIOHHOU IJIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUU MO HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuosia KojieOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IE€pHOAa
KojeOaHuN TNPYKUHHOTO MAasTHUKA, MOMEHTA CHJbl, JEHCTBYIOLIEro Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C IOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOoThl CHJIBI YIPYTOCTH TMpU MOABEME Tpy3a C
IIOMOIIBIO TTOJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyx EHHOM
4acTH Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOLIECH
CWJIBI OT MAacchl Tejla; CHJIbl TPEHHUS CKOJBXEHHMSI OT CHJIbI HOPMaJbHOIO
JABIEHUS M OT pPOJa IOBEPXHOCTH; CWJIBI YINPYTrOCTH, BO3HUKAIOIIEH B
MpYXHUHE, OT CTENEeHU AePopMaliy MPYXKUHBI, YCKOPEHUs] Opycka OT yria
HaKJIOHa HampapBJsioLIel; mnepuoga (YacToThl) KoJeOaHUI HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; Neproja KoneOaHuil MpYKHMHHOIO MasTHHUKA OT
Maccel TIpy3a M IKECTKOCTU MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuosia KosiebaHWH HUTSIHOIO MasTHHKAa OT Maccel rpys3a. IIpoepka
yCIIOBUSI paBHOBECHS pblyara

1.30

Qusuueckue sAeneHuss 6 npupode. TIPUMEPBl IBIKEHHUS C Pa3INYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHBOM NPUPOAE, NEUCTBUE CUIIBI TPEHUSA B
MPUPOJIE U TEXHUKE, NMPWIMBBI U OTJIMBBI, JBWKeHHE MaaHeT CoJIHEeuHOU
CUCTEMBI, PEAaKTUBHOE [BWKECHUE O>XUBBIX OPraHU3MOB, pblYard B Tele
YeJI0BEKa, BIMSIHUE aTMOC(HEPHOTO JIaBJIECHUS Ha )KUBOI OpraHusM, IjaBaHue
pBIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETpSICEHHE, CelicMUYecKue
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BOJIHBI, HYHaAMH, 3X0
Texnuueckue yCWlpOﬁCWlGd.‘ CIIMAOMETP, AaTYHUKHU ITOJIOXKCHHUA, paCCTOSIHHUA U

YCKOPC€HHA, AWUHAMOMCTpP, IMIMOAUIMIIHHUKH, PAKCThI, pblyar, HO,I[BH)KHI)Iﬁ u
HGHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHAas IMJIOCKOCTh, IPOCTHIC MEXaHNU3MBbI B 6I)ITy,

131 cooOmrarnmecs coCyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKHM Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOH HACOC, apeoMETp, HXOJIOT,
WCIIOJIb30BAHUE YIBTPAa3BYKa B OBITY U TEXHHKE

2 TEIUIOBBIE SABJIEHW A
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMUHETUUECKONH TEOPUU CTPOECHMUS

2.1 BemiecTBa. Mojenu TBEPIAOro, JKUIKOTO W Tra3000pa3HOTO COCTOSHHMA
BemlecTBa. Kpucramuimyeckue u amopHele Tena

99 JIBukeHue dactul BemiecTBa. CBS3b CKOPOCTH JBMXKEHMSI YacTUIl C

' Temneparypoii. bBpoyHoBckoe nBuxenue, muddy3us

2.3 CMaunBaHuE U KalWUISPHBIC SBJICHUS

2.4 TemoBoe paciiupeHue u cxxarue

2.5 TennoBoe paBHOBeCHE

26 Buytpennss sueprus. Pabora u Teruionepenada Kak CIOCOOBI M3MEHEHHS

' BHYTPEHHEHN 3HEPIUH

2.7 Bunel Temonepenayn: TENI0ONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxaenue Tteia. KoaudecTBo TemnoTel. Y nenbHas

28 TEIUIOEMKOCTb:

O=cm(ty—t)
3aKOH COXpaHEHMs SHEPIUU B TEIUIOBBIX IpOIeccax. Y paBHEHUE TEIJIOBOTO
29 OanaHca:
O +0,+..=0
Ucnapenue u xonaeHcanus. M3MeHeHne BHYTPEHHEH SHEPrUU B MPOILIECCE

2.10 UCIapeHus M KoHAeHcauuu. KumeHwe >KMIKOCTH. VYHenpHas TeIuloTa
napoobpasoBanus: L = Q/m

2.11 BraxxnocTs Bo3yxa
[InaBnenne u xpucraummsanys. l3MeHeHue BHYTpEHHEH OSHEPruu IIpH
IUIABJICHUN U KPUCTAJUIM3ALMU. Y AeNIbHAs TEIUIOTA MJIaBICHUS:

2.12 0

& m
513 BHyTpeHHs SHeprus cropaHusi TOIUIMBA. YJelbHas TEIUIOTAa CTrOpaHUs
' tommBa: q = Q/m
2.14 [Tpununs! paboTs! TemnoBbix apuraresnei. KITJI teruioBoro apuratens
515 IIpaxmuueckue pabomol

W3mepeHne  ynenpHOW — TEIUIOEMKOCTH — METAJJIMYECKOro  LIMIMHJPA;
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KOJIMYECTBA TEIIOTHI, IIOJY4EHHOTO BOJOM KOMHATHOM TeMIIepaTyphl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HArpeTblii IWIMHJD;
KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArPETHIM LUIUHAPOM, IIOCIE OIyCKaHUs
€ro B BOJY KOMHATHOM TEMIIEpaTyphl; OTHOCUTEIBHON BIa)KHOCTH BO31YXa;
YAEIBbHOW  TEIUIOTHl  IUIaBleHUs Jipaa. MccnenoBaHue  M3MEHEHHMS
TeMIepaTypbl BOJbl NPU PA3JIUYHBIX YCIOBUAX; SBJICHUS TEIUIOOOMEHA IpU
CMEIIMBAHNUN XOJOIHOW U TOpsiYed BOJBI; IIPOLECCA UCITAPCHHUS

Dusuueckue  A6NEHUSA 6 npupO()e: TTOBCPXHOCTHOC HaTsKCHUC u
KallWJUIAPHBIC SABJICHUA B IIPUPOAC, KpUCTAJUIBI B IPUPOAC, HU3IIYUCHHUEC

2.16 Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; OOpa3oBaHHE POCHI,
TyMaHa, uHesl, CHera
Texuuueckue  ycmpoticmea:  KaNWULIPBI, TPUMEPBl  UCIOJIB30BaHUS
917 KPUCTAJIJIOB, JKUJKOCTHBIH TEPMOMETp, JATYUK TEMIIepaTrypbl, TEpMOC,
' CHUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTATEIh BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMAT'HUTHBIE ABJIEHU A
3.1 Dnektpusanys Ten. J[Ba BUa 2IeKTPUIECKUX 3apsiioB
3.2 B3aumopeiictBue 3apspkeHHbIX Teil. 3akoH Kynona
3.3 3aK0H COXpaHEHUS AIEKTPUIECKOTo 3apsiaa
3.4 Onekrpuueckoe moje. Hampsok€HHOCTh 3NeKTpudeckoro moiist. [IpuHImmm
' CYTIePIIO3HIINH JJICKTPUUICCKUX MTOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu snekrpudeckux 3apsaoB. JleWCTBHE JJIEKTPUYECKOTO TOJS Ha
' aNeKTpudecKue 3apsiabl. [[pOBOTHUKY U TUAICKTPUKH
[TocTostHHBIN B3nekTpuyeckuid ToK. JlelcTBus snekTpuyeckoro Toka. Cuna
3.6 Toka. Hanpsixenue.
l=g/t,U=A/
37 DNEKTPUUECKOE CONPOTUBIICHHE. Y ICITEHOE IICKTPUUIECKOE COTIPOTHRIICHHUE:
' R =pl/S
3.8 3akon Oma jyis ygactka snekrpuueckoi mernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TTPOBOIHUKOB:
I, =I,; U=U,+U,.: R=R +R,
3.9 [TapannensHOe coeTMHEHNE TPOBOTHUKOB PABHOTO COMIPOTHUBIICHHUS:
U=U;I=1+1; R:%.
CMemaHHbIC COSTUHEHUS IPOBOTHUKOB
3.10 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.11 3akoH Jlxxoynsa — Jlenua:
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O=I"-R-t

OnbiT Opcerena. MarHuTHOe TOJI€ MPSMOTO MPOBOJHUKA C TOKOM. JIMHMM

3.12 .
MarHMUTHON WHTYKITUN

313 MaruutHoe TmoJjie MOCTOSHHOTO MarHuTa. BzanmopeiicTBHe MNOCTOSIHHBIX

' MarHuTOB

3.14 JlercTBHE MarHUTHOTO I10JIs1 HAa IPOBOJHUK C TOKOM

3.15 OnbiTel Papajes. SABiaeHue 35eKTpoMarauTHoM nHaykiuu. [Ipasuino Jlenma
IIpaxmuueckue pabomul
W3mepenue 3IEKTPUYECKOIO  CONPOTHBIIEHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucropbl, JaMIoYka), OT HANpsHKEHUS Ha KOHIAX IMPOBOJHUKA;

3.16 3aBHUCHMOCTH COIPOTUBICHUS OT JJWHBI TPOBOJHHUKA, IUIOMIATU €ro
MONEPEYHOI0 CEYEHHUS U YJEIbHOIO CONPOTUBIICHUS.
[IpoBepka  mpaBwia  AJii  DJIEKTPUYECKOTO  HAINpPSDKEHUS  TIPH
[IOCJICZIOBATEILHOM  COEAMHEHWU IPOBOJHUKOB; IpaBWJa JUIs  CHJIBI
ANEKTPUYECKOT0 TOKa MPU MApPAJICIIbBHOM COECIUHEHUH IPOBOJAHUKOB
(pe3uCTOpHI U JIAMITOYKA)
DQusuueckue A61eHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMmocdepe,

3.17 AJIEKTPUUYECTBO HKUBBIX OPraHU3MOB, MAarHUTHOE TMoJie 3eMiH, Jpeid
IIOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJIs1 XKU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PeocCTar,
CUETUMK JJIEKTPUUECKOM HSHEPruH, SIEKTPOOCBETUTENbHbIE MPHOOPHI,

3.18 HarpeBaTelibHbIE AIEKTPOTPUOOPHI (mpuMepsI), ANEKTPUYECKUE
MIpEeIOXPAaHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUTATENb IMOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnexTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlygaeBast Moenb cBeta. [IpsMoMHEIHOE pacipoCTpaHeHHE CBETa

3.21 3akoH oTpaxeHus cera. [Tnockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Hucnepcus cera

394 Jlunza. Xop myueit B munH3e. @OKyCHOE paccTostHUE JTMH3bI. ONTHYECKas cuja

' munsel: D = 1/F

3.25 I'ma3 xak ontudeckas cucremMa. OnTHYeCKue MPHUOOPHI
IIpakmuyeckue pabomul
#i##Par#t#113mepeHne ONTHYECKON CHIIBI COOMparoIIel JTHH3BL, (OKYCHOTO

396 paccTrosiHUs coOuparomieil JMH3bI (M0 CBOMCTBY paBEHCTBA pa3MeEpoOB

npeaMera U n300pakeHus, KOTla IpeAMET PAcIoOkKEeH B IBOHHOM (OKycCe),
MOKa3aTessl MPEIOMIICHHSI CTEKIIA.
#H##Part###lccnenoBanre cBOMCTBA N300paXKEHUs, TTOJIYYCHHOTO C TIOMOIITBIO
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cobuparomielt JTUH3bl; U3MEHEHHs (POKYCHOTO PAacCTOSHHS JABYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa IPEJIOMIIEHHs CBETOBOIO JIyda OT yIJla MaJcHUs Ha
IPaHULE «BO3JyX — CTEKIIO»

Dusuueckue s61eHUs 8 npupode: 3armMeHus CoaHIa H HYHLI, OoBE€Ta TECI,

321 OINITUYECKHUE SIBIEHUS B arMoc(epe (uBet HeOa, pedpakuus, pagyra, MEPax)
308 Texnuueckue ycmpoticmea: OYKW, TEPHCKOMN, (oToammapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBLBLIE SAABJIEHU A
41 PangnoaktuBHOCTE. Anb(a-, Oera-, ramma-msnydenus. Peaxkumm anbda-u
' Oera-pacnana
4 OmneiTel Pesepdopna mo paccesnuto anbda-dacturl. [lmaHerapHas Moenb
' aroma
4.3 CocraB atromHoro siipa. M3otomnsl
4.4 [Teprox momypacrmaaa aTOMHBIX Siep
4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apSAJ0BOI0 U MaCCOBOI'O YHUCET
Dusuueckue se6neHus 6 npupode: ECTECTBEHHBIH paJUOAKTHBHBIA (OH,
4.6 KOCMUYECKHE JIy4d, PaJMOaKTHBHOE H3IIyYCHHE INPHUPOIAHBIX MHUHEPAJIOB,
NeWCTBHE paJIMOAKTUBHBIX M3JIy4eHUI HAa OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAWBHIYaIbHBIN TO3UMET,

KaMepa BI/IJ'IBCOHa, sAACpHad OHCPIreTUuKa

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

- Owusmka, 7 xnacc/lleppimkna W.M., HWBanoB A.W., AxnuonepHoe oOIIECTBO
«M3parenscTBo «IIpocsenienue.

- @wmuka, 8§ xnacc/lleppimkna WM.M., HWBanoB A.W., AxuuoHepHoe OOIIECTBO
«M3parenscTBo «IIpocsemienue.

- @usuka, 9 xnacc/lleppimikun A.B., I'yrauk E.M., OOmiectBo ¢ oOrpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODAY.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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- ®usmka. 7 kiacce: yueoOHo-moroaudeckoe mocooue / A.E. Mapon, E.A. Mapon. - 6-¢ u3n.,
crepeotIl. - M.: Jlpoda, 2019.
- ®uswmka. § kiacce: yueoOHo-moroaudeckoe mocooue / A.E. Mapon, E.A. Mapon. - 8-¢ u3n.,
crepeorir. - M.: llpoda, 2018.
- ®msuka. 9 kiacc: yuebHo-MoToandeckoe mocooue / A.E. Mapon, E.A. MapoH. - 5-¢ u3z.,
crepeorir. - M.: llpoda, 2019.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl H PECYPCbBl CETH
HMHTEPHET

https://resh.edu.ru/subject/28/7/,

ouonmmoreka [{OK,

http;//www.physics.ru/

http://www.fizika.ru/ ,

https://resh.edu.ru/subject/28/8/,

https://resh.edu.ru/subject/28/9
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