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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3uMKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI COCTaBJCHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpammbl BocnuTaHuws W KoHIenmwmu mnpenojnaBaHus y4eOHOTO
npeaMera «Pusukay.

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydeToM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMUUHU IpernojaBaHusl y4eOHOro
npenmera «Ou3nKa.

Conmepxanne  mporpaMMbl 1o (U3MKE ~ HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QHU3MKH Ha
NeSITEIbHOCTHON OcHOBe. B mporpamMme mo (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanmmszanuu  TpedoBaHuit PI'OC OOO K nJIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[Iporpamma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
oOydeHus (o Kijaccam), MpeajaraeT MPUMEPHYIO T[OCIEN0BATENIbHOCTh HM3YUCHUSI TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS TNPEAMETHOTO COJCpPKAHUSA M YYeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HENTbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3aHUH paboveii MPOrpaMMEI 10 y4eOHOMY MPEAMETY.

®u3rKa ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
O6uonoruel, actpoHoMHed M (u3NYecKoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, TMPEeNOCTaBiIseT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Opna u3 rNaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHuUs
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTM W HHTEpeca K Hayke Yy
oOydJaronuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUTUMH €CTeCTBEHHOHAYYHYIO TPaMOTHOCTb:

® HAy4YHO OOBSCHATH SIBJICHUS,

® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® UHTEPNPETUPOBATH JAaHHBIC U UCIOIB30BATh HAyYHBIE JOKA3aTENbCTBA JJIsl TIOTYUYCHHS

BEIBOJIOBY.

Llenu wm3yuyeHuss QU3MKM HA YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OMNpEAETCHHI B
KOHLENINK penofaBaHus yueOHoro npeamera «®dusmka» B 00pa30BaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit @enepanuu, peain3yonX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE MPOTPAMMBI.

[enu nzydyenust pusuku:

e [puoOpeTeHHEe HHTEpeca M CTPEeMJICHHs OOydaloUIMXcs K HAyYHOMY HW3YYEHHIO

TIPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;



pa3sBUTHE TMpPEACTABICHUA O HAy4YHOM METOJe TO3HaHUs u  (QopMupoBaHHE
UCCIIEIOBATEIBCKOTO OTHOIIECHHS K OKPY)KAIOILINM SIBIICHHSIM;

(dbopMHpOBaHHE HAyYHOT'O MUPOBO33PEHHS KaK pe3ysibTaTa U3y4YeHHs] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue MpeACTaBICHUNA O PO (HU3UKHU Ul Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyxnymield npodeccnoHaIbHON
JeATEILHOCTH, CBS3aHHOW ¢ (PM3MKOMU, TTOATOTOBKA K JaJIbHEHIIEMY 00yYEHHUIO B TOM
HalpaBJICHUH.

JocTiwkeHnne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIEro
00pa3oBaHus 00eCIeYnBaeTCs PEIIEHHEM CIIETYIONIHNX 3a/1au:

npuoOpeTeHre 3HAaHWH O JAMCKPETHOM CTPOCHUHM BEHIECTBA, O MEXaHWYECKHX,
TCIIIOBBIX, SJICKTPUUCCKUX, MATHUTHBIX U KBAHTOBBIX SABJICHUAX

npuoOpeTeHUe YMCHHMI ONHChIBATh W OOBSICHATH (U3WYECKHE SIBICHHUS C
UCIIOJIb30BAHUEM IOJTyYCHHBIX 3HAHUIA,

OCBOCHHME METOJIOB PEIICHUS MPOCTEHIIMX PACYETHBIX 3aJa4 C KCIOJIb30BaHUEM
(GU3NUeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a]1a4;

pPasBUTUC YMCHI/Iﬁ Ha6JIIOI[aTI) INpUPOAHBIC ABJICHUA W  BBIIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAIbHBIC HCCICAOBAHUS C HUCIOJIb30BAHUEM
U3MEPUTEIIBHBIX PHUOOPOB;

OCBOCHHE TPHEMOB pPaboThl ¢ MHMOpManuen (GU3NIECKOTO COACpIKAHMS, BKIHOYAS
UHPOPMAILIMIO O COBPEMEHHBIX JOCTH)KCHUSX (U3UKU, aHAIW3 W KPUTHUYECKOE
OILICHUBaHKUE UHPOPMALINY;

3HAKOMCTBO cO c(hepamu Tpo(heCCHOHATLHOM JACITeIbHOCTH, CBI3aHHBIMU ¢ (PU3UKOMH,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTIKEHUSX (U3MUECKOM
HaYKH.

OO1iee ynclo 4acoB, PEKOMEHJAOBAHHBIX NJIS M3Y4eHUs (U3UKH Ha 0a30BOM YpOBHE, —
238 gacoB: B 7 kiacce — 68 "acoB (2 yaca B HeZleln0), B 8 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 9 kiacce — 102 ygaca (3 vaca B HE/IETIO).

[Ipennaraemplii B mporpaMMe Mo (QU3MKE MEepedyeHb JIabOpaTOPHBIX pabOT U OIBITOB
ABJIIETCS. PEKOMEHIaTEJIbHBIM, YUUTEIb JIeaeT BHIOOP IPU MPOBEACHNUN Ja0OPATOPHBIX paboT U
OTBITOB C YUYE€TOM MHIUBUYaIbHBIX 0COOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUi, IpeAIaraeMbIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOIO 3K3aMeHa 0 (hU3HKe.

COJAEP/)KAHUE OBYYEHUA

7 KUIIACC
®Du3uka v eé poJib B IO3HAHUM OKPY:KAIOIIEro MUpA.
®usnka — Hayka o npupoje. SABnenus npupoasl. OU3ndecKre SBICHUS: MEXAHMYECKUE,
TEIJIOBBIE, AIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. W3mepenue ¢usnueckux BeauuuH. DPuU3MYecKkue MNpUOOpHI.

ITorpemHocTs U3MepeHuit MexxayHapogHas CUCTEMa €AMHHIL.



Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH HM3y4daloT NpHpoAy. EcrecTBeHHOHAYYHBIH
METOJl TO3HaHMs: HaOJI0JeHHe, IMOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
9KCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalmogaemMoro sBiaeHus. Onucanue
(bU3NUECKUX SIBICHHUH C TIOMOLIBIO MOJETCH

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®wusuveckue TpUOOPHI U MPOIEAYPA MPSIMBIX U3MEPECHHI aHAJIIOTOBBIM M IIU(POBBHIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimeul.

Omnpenenenue HEeHbl JeJIeHUs HIKAIbl H3MEPUTEIHLHOTO MpHoopa.
N3MepeHne paccTosTHUMN.

N3mepenune 06bEMa KUIKOCTH U TBEPAOTO TEA.

Onpenenenue pasMepoB MaJbIX TEN.

M

W3mepenue Temmeparypbl IHpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIEPATYpPHI.
6. IlpoBeneHue wuccieroBaHMs IO MNPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIle, YeM OOJIBbIIIEe BHICOTA ITyCKa.
IlepBoHauya/IbHBbIE CBeICHUS O CTPOCHHUHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pazMepbl. ONBITH, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBuxenue uacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHUS 4YaCTHUIl C TEMIIEPATypoil.
BbpoynoBckoe nBmxkeHue, auddys3us. B3zanMopaelicTBHe 4YACTHI[ BEIIECTBA: MPHUTSDKCHUE U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPABIX
(kpucTaIMyeckux) Ted. B3auMocBs3b MEXIy CBOICTBaAaMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OcOoOE€HHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JIBHKEHUS.

2. Hab6monenue nuddysuu.

3. HaGmioneHnue siBieHUN, OOBSICHSIOMMXCS MPUTSHDKEHUEM WU OTTAJIKMBAHUEM YacCTHI]

BElIECTBA.

Jlabopamopuvie padomol u onvimel.

1. OueHka auameTpa aToMa METO/I0M PSA0B (C UCTOIb30BaHuEM (poTorpaduii).

2. OnpIThI 110 HAOJIOJEHUIO TEIJIOBOI'O PAaCIIMPEHUs Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUI MOJIEKYISIPHOTO MPHUTSHKEHUS.

JIBUKeHNe ¥ B3aUMO/elCTBHE TeJl.

Mexannueckoe JIBuxKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBHXkeHHe. CKOpOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHHUH. PacdeT myTu v BpeMeHH JBUKEHUSI.

SlBenne wHepuMH. 3aKOH WHEpUMU. B3zammopencTBHE Tel KaKk NPUYMHA W3MEHEHHS
CKOPOCTH JBMXKEHHUS Tel. Macca kak Mepa umHepTHOCTH Tena. IlmotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 0OBEMa BEIIECTBA.



Cuna kak XapakTepucTHKa B3aummonaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
H3mepeHne Cuibl ¢ NMOMOLIBIO IWHAMOMETpa. SIBieHue TaroreHus um cuna Tspkectu. Cuia
TSOKECTH Ha Jpyrux IuiaHerax. Bec tena. HeBecomocTs. CiioskeHue CWII, HallpaBJICHHBIX IIO
onHOI npsmoil. PaBHozelcTBytonas cuil. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

1. HaOmroaeHne MeXaHUYECKOrO JBMIKCHHS TElIa.

2. H3mMmepeHune CKOPOCTH MPSAMOJIUHEHHOTO JIBUKEHUS.

3. HaOmroneHue siBJICHUS HHEPITUH.

4. HaGmoneHne n3MEHEHHUs! CKOPOCTH MPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE MacC MO B3aUMOJICHCTBHIO TEII.

6. CrnoxeHue cujl, HalpaBJICHHBIX 110 OAHON IPSIMOH.

Jlabopamopuvie pabomsl u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIapuKa B JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. Ompenenenue cpeiHel CKOPOCTU CKOJBXEHHsS Opycka WM HIapUKa MO HAKIOHHOU
MJIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOTO TEA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCThH pacTshKeHHs (IedopMaiiii) MpyKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.

5. OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

JlaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMYEHU qaBieHus. Jlapienue ra3a. 3aBUCUMOCTD
JaBJeHUs ra3a oT o0bema, Temnepatypsl. [lepenava naBneHus: TBEpAbIMU TEAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MalMHbBI. 3aBUCUMOCTH JABJICHUS KHUAKOCTH OT
rnyounsl. [mppocratuueckuit  mapamokc. CooOmaroruecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emnn u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(EepHOr0 JIaBlIeHUsI OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BrlTankuBaromias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBlI€HHs ra3a OT TeMIepaTyphl.

2. llepenaua naBieHUs KUAKOCTBIO U Fa30M.

3. CooOmaromuecst CoCy/Ibl.

4. T'mapaBinueckwuii nmpecc.

5. TlposiBnenue neiicTBUs aTMOCHEPHOTO AABICHUS.

6. 3aBHCHMOCTb BBITAJKUBAIOLIEH CHIIBI OT O00BEMA MOTPYKEHHOM YacTH Tena |

IJIOTHOCTH YKUIKOCTH.
7. PaBEHCTBO BBITAJKUBAIOUIEN CUJIbI BECY BHITCCHEHHOM KUJIKOCTH.



8. VYcnoBue maBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimeul.

1. HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOjIe OT 00bEMa MOTPYKEHHOU B JKHUIKOCTh

4acTu Tela.

2. OmpeneneHue BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TEJO, MNOrPY:KEHHOE B

KUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOIIECH CHJIbI, JCHCTBYIOIIEH Ha TeEJIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI, IEUCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOIN B KUAKOCTh YaCTU TeJia U OT IJIOTHOCTH
JKUJIKOCTH.

5. KonctpynpoBaHue apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOJKM U OIpEneieHue €&
Ipy30I10ABEMHOCTH.

Pabora u MomHOCTB. DHeprus.

Mexanudeckas padora. MOIIHOCTb.

[IpocTpie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. llpaBuio paBHOBecus
poiuara. [IpuMenenue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
Koaddunment mnoneznoro neiictBus (mamee — KIIJI) mpocteix MexanusmoB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuveckas sHepruss. KuHeTrmueckas W noTeHUManbHas osHeprus. [IpeBpaiienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl NIPOCTBHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBMKEHMHM Tela TIO

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue ycaoBUH paBHOBECHS pblyara.

(98]

N3mepenne KIIJ] HaKTOHHON TIIIOCKOCTH.
4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON IHEPTHUH.

8 KUIIACC
TenjioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMS BeliecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJd. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BemecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETHYECKON Teopun. (CMayuBaHWE W KaNWUISIPHBIE SBICHHS. TemioBoe
pacIIMpEeHne U CHKaTHUe.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHIIL.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHMsS BHYTPEHHEW »JHEpruu: Tervionepenada u
coBepirieHre paboThl. BUbl Teruonepenaun: TerionpoBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1e€INIOOOMEH M TEILIIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OanaHca. I[lnaBieHue M OTBepJeBaHHME KPUCTATUTMUYECKUX

BCIICCTB.

Kumnenue.

VYnaensHast Temnora IutaBiaeHus. I[lapooOpa3oBanue u KoHaeHcauus. Vcnapenwue.
VnenbHasg Temnora napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEPATYpbl KUIEHUS OT

aTMoc(hepHOTro JaBICHHS.

BnaxnocTs BO3ayXa.

3H€pI‘I/I5I TOIIJIMBA. yIIeJILHaSI TCIIJIOTA CTOpaHUs.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermmoBbie

JIBUTATEIH | 3aIUTa OKPY>KAIOIIEH CpeIbl.

3aK0H COXpaHEHUs U IMPEBPAILICHUS SHEPTHUHU B TEIUIOBBIX MPOIEccaXx.
Hemoncmpayuu.

e O S o e

9.

10.
11.
12.
13.

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.

Hab6monenue nuddy3un.

Habmronenue siBneHuii cMauMBaHUs M KaIWJUISIPHBIX SIBICHUI.
Habmronenne TernioBoro pacumpeHust Tei.

V3MmeHeHune AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Buner Teronepenaym.

OxuaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanne npu coBepuieHHH pabOThI BHEITHUMH CHUJIAMH.
CpaBHeHuE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.
Habmonenue kumneHus.

HabmroneHne mocTosHCTBa TeMIIepaTyphl MPH TUTaBJICHHH.
Mojenu TeIrIOBBIX JBUTATENCH.

Jlabopamopnuvie pabomot u onvimel.

ARl

10.
11.
12.
13.

OnbITHI MO OOHAPYKEHUIO NEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Oripezienienne 1aBieHUs BO3AyXa B OAJJIOHE MINPUIIA.

OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCHMOCThH JIaBJICHHUsI BO3JayXa OT €ro oObéMa u
HarpeBaHUs WM OXJIAKICHHUS.

[IpoBepka THUMOTE3bl JHUHEHHOM 3aBUCHMOCTH JUJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

Habmroienne n3MeHeHus: BHYTPEHHEH SHEPruu Tena B pe3yiabTaTe TeIonepenayu u
paboThl BHEIIHHUX CHIL

HccnenoBanue sSBIEHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJIOTHON U TOpSUEit BOJIBI.
OrmpenenieHne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW TIpU TEIJI0OOMEHEe C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

Onpenenenne yaeabHOW TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporiecca nCrapeHusl.

OrnpezneneHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Ornpenenenne yAelbHON TEIJIOTHI IUIaBICHUS JIb/IA.

BHGKTPH‘IGCKHG U MAarHMTHBIC ABJICHUSA.



OnekTpuzanusa Tel. J[Ba poja 3JeKTpUUYecKuX 3apsaaoB. B3anmoneicTBUe 3apsiKEHHBIX
Tes. 3akoH KyioHa (3aBUCHMMOCTB CHJIBI B3aUMOJCHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).

Onexkrpuueckoe nose. Hanpsx€HnHocTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu
IIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUSA JJIEKTPUYECKOrO TOKA. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBMSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.

Onexktpuueckasd wnenb. Cuna Toka. OnekTpuuyeckoe HampspbkeHue. ConpoTHBIICHHE
IIPOBOJAHMKA. YJIEJIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma U1 ydacTka LEMH.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TIPOBOJHUKOB.

Pabota 1 MoOLIHOCTD 37IEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKON SHEpruu B ObITy. KOpoTKOe 3aMbIKaHHe.

ITocrosiHHpIE MarHuThHl. B3auMozaelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe€.
MarnauTtHoe nose 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosie
JIEKTPUYECKOr0 TOKa. [I[puMeHenne 37eKTpOMaraiuToB B TEXHUKE. J[efiCTBUE MAarHUTHOTO IOJIS
Ha IPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOTO ToKa. Mcmosb3oBaHue
AIIEKTPOJIBUraTelIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuno  JleHua.
OnektporerHeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa poza EeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
Y CTpOoUCTBO U JEHCTBUE 3IEKTPOCKOIIA.

DneKTpocTaTH4eCcKast UHIYKIIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.

[TpOoBOAHMKH U TUAIIEKTPUKH.

MoienrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

X NN R L=

M cTOYHMKH ITOCTOSIHHOTO TOKA.

9. JlelcTBUSA DIIEKTPUYECKOTO TOKA.

10. DnexTpuuecKnii TOK B )KUJKOCTH.

11. I'a30BbIi1 pa3psa.

12. U3MepeHne cuibl TOKa aMIIEPMETPOM.

13. 3MepeHue 31eKTpUYECKOro HANpSKEHHUS] BOIBTMETPOM.

14. PeoctaTt 1 MarasuH CONpOTUBIICHUN.

15. BzauMopeiicTBre NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHie HEBO3MOKHOCTH pa3/ieJIeHHs ITOJIFOCOB MAarHUTA.
17. MoaenupoBaHre MarHUTHBIX MTOJIEN TOCTOSTHHBIX MAarHUTOB.
18. OnbIT Opcrena.

19. MaruuTHOE 1oJie ToKa. DJIEKTPOMAarHur.



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

JlelicTBME€ MAarHMUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS DJIEKTPOMArHUTHON MHAYKITUH.

Oneitel @apagnes.

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

Jlabopamopuwie pabomsl u onvimol.

1. OnbIThl 10 HAOTIOACHUIO SJIEKTPU3ALUH T HHIYKIUEH U IPH COTPUKOCHOBEHHUH.

2. HWccnepoBaHue ASMCTBUS SJEKTPUUECKOTO MOJIS HA IPOBOJHUKHU U TUIIEKTPUKH.

3. Cobopka u npoBepka padoThI AIEKTPUUECKON LIEMU MOCTOSIHHOTO TOKA.

4. H3mepeHwue U peryJupoBaHUE CUIIBI TOKA.

5. H3MmepeHue u peryaupoBaHue HAIPSHKEHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha PE3UCTOpE.

7. OmnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  3JEKTPUYECKOIO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHS U MaTepHana.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH NPU TMOCIEAOBATEIHLHOM COEIWHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jiisi CUJIbI TOKA MIPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOp.

11. Onpenenenue MOLUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJEIIEMOI Ha PE3UCTOPE.

12. ViccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MJYILETO YEpe3 JIAMIIOUKY, OT HampsKEeHUs
Ha Heu.

13. Onpenenenne KI1/] narpesarensi.

14. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHWTHOTO TMOJS TIOCTOSHHBIX MAarHUTOB MpPH HUX OOBEAMHEHUH U
pa3JelIeHUN.

16. UccnenoBanue OecTBUS 2JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIpaBJIEHUS TOKa B KaTyIIIKE.

18. U3yuenue AeiiCTBUS MarHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue 1 nu3ydeHue paboThl 3JIEKTPOIBUTATENS.

20. Uzmepenne KIIJ] a51ekTpoiBUraTEIbHON YCTAaHOBKH.

21. OnbITEl MO HCCIIENOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW WMHIYKIMH: HMCCIEAO0BaHUE
W3MEHEHUH 3HaYCHMsI U HAIIPABJICHUS MHAYKIIHOHHOTO TOKa.

9 KUIACC

MexaHnuyecKue sIBJEHHUSA.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH

MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe JaBHXKeHue. HepaBHoMmepHOe

HpHMOJ’IHHCﬁHOC JABHIKCHUC. CpCI[HHH U MI'HOBCHHAs CKOPOCTbH TCJia IPU HCPABHOMCPHOM
JABMKCHHUH.



VYckopenue. PaBHOyckopeHHOE nmpsiMoauHeiHoe aBrkenne. CBooomHoe maaeHue. OmnbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHHUE MO OKpyxX)HOCTU. [lepuon m yactora oOpamenus. Jluneitnas u
yriaoBasi cCKopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herortona. IIpuniun
CYINEPIO3UINU CUJL.

Cuwia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOPEHHE CBOOOJHOTO MajeHHUS.
JBuwxenne 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. Mmmynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
[ToTeHuumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOnroneHne MEXaHMUECKOTO ABM)KEHUS Te€Jla OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME NyTEH W TPAGKTOPUM JBUKEHMSI OAHOIO U TOTO XK€ TejJa OTHOCHUTEIbHO
pa3HBIX TEJI OTCUETA.

N3mepenrie CKOpOCTH U YCKOPEHUs MPSMOIMHEHHOTO IBUKEHUSI.
HccenenoBanue npu3HaKoB PaBHOYCKOPEHHOTO JIBH>KEHHUSL.
HaOGnronenue 1BUKEHUs Tea 1Mo OKPYKHOCTH.

AN ANl

HaGnronenne MexaHMYeCKUX sIBJICHUHN, MPOUCXOISNIUX B cucTeMe oTcuéra «Tenexkay

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MaCChl Teja U JEHCTBYIONIEH Ha HETO CUJIBL.

8. HabmroneHue paBeHCTBa CUJI IPU B3aUMOAECHCTBUM TE.

9. V3MeHeHue Beca Tena MpU YCKOPEHHOM JIBH)KEHUU.

10. Ilepenava umnynabsca Npu B3aUMOAEHCTBUM TE.

11. TIpeobpa3zoBaHus SHEPTUU MPU B3aUMOACHCTBUM TeEIL.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTrOM B3auMOJICHCTBUN.

13. CoxpaHeHHe UMITYJIbca PU a0COTIOTHO YIPYTOM B3aMMOAECHCTBUH.

14. HabnoieHne peakTUBHOTO JABHKEHHSL.

15. CoxpaHeHre MeXaHMYECKON SHEPTUU MTPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHre MEXaHUYECKON SHEPIUU MPU IBUKEHUH Teja MO JeHCTBUEM MPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHHMe TpakTa AJii pa3roHa U JajbHEHIIEro paBHOMEPHOTO JIBHKCHUS
IIapHKa UK TEJIEeKKH.

2. OmpeneneHue cpeHE CKOPOCTH CKOJIbXKEHUs Opycka WIM JABMXKEHHs IIapHKa I10

HAKJIOHHOM INIOCKOCTH.
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3. OmnpeneneHne yCKOpPEHUs TeJla MPU PaBHOYCKOPEHHOM JBHXKEHUM IO HAKJIOHHOMU
MIJIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MIPHU PaBHOYCKOPEHHOM JABUKEHHH 0€3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBWKCHHH O€3 HadalbHOH
CKOPOCTH IIYyTH OTHOCSTCS KaK psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBHCUMOCTH CHUJIbI TPEHUS CKOJNBXKEHHS OT CHJIIBI HOPMAJIbHOIO
JIABJICHUS.

7. Omnpenenenue K03PPUIMEHTA TPEHUS CKOIBKEHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenne pabOTBl CHIBI TPEHHUS TPUH PABHOMEPHOM JIBUKEHHUU Tela TI0

*

TOPU30HTAIILHON ITOBEPXHOCTH.
10. Onpenenenue pabOTHl CUJIBI YIIPYTOCTH MPU TMOABEME Tpy3a C HCIOJIb30BAaHUEM
HETIOJIBIYKHOTO U TTOJIBHYKHOTO OJIOKOB.
11. 3yuenue 3akoHa COXpaHEHUS YHEPTHH.
Mexanu4yeckue KoJe0aHUs U BOJTHBI.

KonebartenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMIA: MepHoJ, 4acToTa,
amIuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKA. [IpeBpaiieHue sHepruu mpu
K0JIe0aTEIIbHOM JIBFDKCHUH.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CBolicTBa MeXaHWYECKUX BOJIH. [IpooNIbHEIC U MOTIEpeYHbIC BOJIHEL. J[JTMHA BOJTHBI B CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTBH 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmronenue konebaHuit Tel Mo JeCTBUEM CUIIBI TSXKECTU U CUJIBI YIPYTOCTH.
2. Habmronenue xonebaHuit rpy3a Ha HUTH U HA IIPY>KUHE.

3. HaOmroneHue BBIHYX/IEHHBIX KoJeOaHHUH U pe30HaHca.

4. PacnpocTpaHeHue Npoa0JIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHyecKuil pe30HaHC.

Jlabopamopnuvie padbomut u onvimol.

1. Omnpenenexnue 4acTOTHI U MEpUOJIa KOJeOaHUI MaTeMaTHIeCKOT0 MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHO/Ia KOJIeOaHHH MPYKUHHOTO MasTHUKA.

3. HccnenmoBanue 3aBHCHMOCTH TepHoa KosieOaHWI MOJBEUICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH TEpHOJa KOJEOAHUN MPYKUHHOTO MAasSTHHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TE€pHOJa KOJeOaHW Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OmbITEI, JAEMOHCTPUPYIONIME 3aBUCUMOCTh TEpUOAa KOJICOaHWH MTPYKHUHHOTO
MasTHHKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3MepeHue ycKopeHUs: CBOOOIHOTO MaICHUSI.
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DJIeKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJH. [lIKasia 351eKTpOMarHuTHBIX BOJH. VCIIONb30BaHKE 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoja cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeul.
1. M3ydeHue CBOMCTB 31€KTPOMArHUTHBIX BOJIH C IOMOIIBbIO MOOMIIBHOTO 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 npenomiieHus ceeta. [loHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B muH3e. Onrtuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['na3 kak ontuyeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.
Pasnosxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cro’keHUE CIEKTPaIbHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
Onrtruyeckuii CBETOBO/I.
Xon yuelt B coOuparomiei Junse.
Xop J1ydeil B paccenBarolel JIMH3E.
[Tony4yeHnue n3o00paxeHnit C MOMOIIBIO JIMH3.

PN AP =

9. Ilpunuun aeiictBug (oToamnmnapara, MUKPOCKOIIa U TeJIECKOIa.

10. Mogensb rnasa.

11. Paznosxenue 0enoro cBera B CIIEKTP.

12. [Tomy4yenue 6e0oro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie padomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXXEHUs CBETOBOTO JIyda OT yIJla MajIeHusl.
2. W3ydeHue XxapakTepUCTUK U300paKeHUs MIPeIMETa B INIOCKOM 3€pKaje.

3. MHccnenoBaHue 3aBUCMMOCTH yIJia NMPETOMIICHHUS CBETOBOTO JIyda OT yIJa MaJeHHs Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPAFOIIEH JTMH3BL.
OMnBITHL TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

N o s

OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB NMPU WX HAONIOJACHUU dYepe3 IIBETOBBIC
(GUIBTPBI.
KBanroBbie iBJICHUA.
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Onbiter Pe3epdopna u mianerapuas mojaenb aroma. Mojaens atoma bopa. Mcnyckanue n
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(a, Oera- u ramma-uzinydeHus. CTpoeHHE aTOMHOTO fpa.
Hyknonnas mopmens aromHoro sigpa. M3oromsl. PaapnoaxtuBHble mpeBpaineHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJIep.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsiI0OBOO0 U MACCOBOTO YMCEI. DHEPTUsl CBSI3U
aToMHbIX sifep. CBsi3b maccel U SHepruu. Peaknuu cunte3a u aenenust sanep. Mcrounuku
sHepruu CoJIHLIA U 3BE3L.

Snepnas snepretuka. JleiicTBUA pagMOAKTUBHBIX U3IyYEeHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrhexTpsl U3Ty4E€HUS U MOTJIOIICHHUS.

2. CnekTtpsl pa3IMyYHbIX Ta30B.

3. CunekTp BoJiopoJa.

4. Habmronenue TpekoB B kamepe Buiibcona.

5. Paborta cuérunka MOHU3HUPYIOLIUX U3ITYYEHUH.

6. Perucrpauus uzinydeHus NPUPOJAHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HabmroaeHue CIUIOMIHBIX U JIMHEHUYATBIX CHEKTPOB U3JIyUCHHUSL.

2. HccnenoBaHue TPEeKOB: M3MEPEHUE SHEPrHUM YacTUIBl 0 TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENEHO-0000MIAIONINI  MOAYJIb  TMpENHA3HAYEeH Ui CHUCTEeMaTHU3aluu |
0000111eHUs TPEAMETHOTO COJIEPKAHUS U ONbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX 3TOT Y4eOHBIN MpeaMET.

[Ipy wW3yYyeHUM [AaHHOTO MOJYJS PpEANU3YIOTCS M CHCTEMAaTU3MPYIOTCS  BUBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuumBaeTcs JAOCTHXKEHHE NPEIMETHBIX U
METaINPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToB O0OydeHUs, (OPMHUPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIEIOBAaHHS SIBICHWHA MPUPOIBI M TEXHHKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (HU3UYECKUE SIBICHUS, MPHUMEHSS TIOJyYeHHBIE 3HAHMSA,
peaTh 3a/1a4M, B TOM YHCJIE KAaUeCTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[TpuHIMNHMAIBHO JEeSTEIbHOCTHBIM XapaKkTep JAHHOTO pa3jieNia peaqu3yercs 3a cuéT Toro,
4TO 00y4arolrecs BBITOIHAIOT 33/1aHUs, B KOTOPBIX UM MpeaIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBICHATH (PU3UUYECKHE SBJICHHS
B OKpY>Karoleil Mpupo/ie U MOBCeIHEBHON )KU3HU;

UCTIOJIB30BaTh HAYYHBIE METOJbI MCCIEeNOBaHUS (U3NYECKUX SBICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TIOJTYYICHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HayJYHBIE OCHOBBI Han0oJiee BaYKHBIX TOCTHKCHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUIECKOTO UCIIOIB30BAHUS PA3IMYHBIX ICTOYHUKOB YHEPTUN HA OCHOBE 3aKOHA
IPEBPAICHHUS U COXPAHEHHUsI BCEX U3BECTHBIX BUIOB SHEPTHUH.
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Kamz[aﬂ U3 TEM JOAaHHOTO MOAYJA BKIHOYACT OJOKCICPHUMCHTAJIBHOC HCCIICA0BAHUC

00o6maromero xapakrepa. Moysb 3aBepIiaeTcs MPOBEACHUEM JUATHOCTUYECKON U OIEHOYHOU
paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30BaHUs.

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE

HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3yuyenne ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE IMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHus y

oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTHU:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

- MPOSIBJICHHUE UHTEpEeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOUN (Qu3ndecKkoin
HayKU;

- ICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNCKHUX YIEHBIX-(PU3NKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

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

- OCO3HAaHHE BaXXHOCTU MOPAIbHO-ITUYECKUX TPUHITUIIOB B JACSITEIIBHOCTU YUEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (PM3MUECKON HAayKu: €€ rapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHHUA:

- OCO3HaHUE IEHHOCTH (PU3MYECKONW HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONIECH KYJIbTYpHI;

- pa3BUTHE HAYYHOH JTFOO03HATEIHFHOCTH, HUHTEPECA K UCCIIEA0BATEIbCKOM IeITeTbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS M SMOLUOHAJBHOIO 0J1ar0NO0JIyYns:

- OCO3HaHWE IEHHOCTH 0e30macHOro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TMpaBWI OE30MacHOr0 TMOBEACHHMS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- ¢ OpMUPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHUE CBOETO MpaBa HA OIIMOKY U TaKOTO
e IpaBa y Ipyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTUBHO€ Y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTeIbHON
OpraHu3aly, TOpoJa, Kpas) TEXHOJOTHYECKON U  COIMAIbHOM HANpPaBICHHOCTH,
TpeOYIOMIHMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUIECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

- OpHWEHTalMs Ha TpUMEHeHWe (U3MYECKUX 3HAHWN U1 perieHus 3amad B o0jacTu
OKpY’Kalollled cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM MX BO3MOXHBIX IOCIIEICTBUN
JUTSL OKPY KaloIlEen Cpebl;

- OCO3HaHHeE TI100aJTHFHOTO XapaKTepa IKOJOTUUECKHUX MTPOOJIEM U MyTel UX PelIeHNS,;
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e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COLMAJIbHOI M MPUPOIHON cpelbl:

e - mOTPeOHOCTH BO B3aWMOJICHCTBMM NPU BBINOJIHEHHHM WCCICJOBAaHMH W TPOCKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUYECKYIO JeITEIbHOCTD;

e - moTpeOHOCTh B ()OPMHUPOBAHHMU HOBBIX 3HAHUH, B TOM 4ucie (OPMYIHPOBATH HJICH,
HOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX 00BEKTax U SBICHUSIX;

® - OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBUKH;

® - [IJJAHWPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3UYECKHUX 3HAHUM;

® - CTpPEMJICHHME aHAJIM3HPOBATh M BBISBIATH B3aUMOCBSI3H IPHPOIBI, OOIIECTBA M SIKOHOMHKH,
B TOM YHCJIE C HCIOIb30BaHNEM (pU3NYECKUX 3HAHUH;

® - OLEHKA CBOMX JCHCTBHH C YYETOM BIHSIHUS Ha OKPYXKAIOUIYI0 CpEIy, BO3MOXKHBIX

r7100aJIbHBIX MOCJIEACTBUM.
METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUPOBaHBI MeTaNpeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHble Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE NIEUCTBUS, PETYISATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE ACHCTBHUSL.

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE AelicTBUS
Bba3zoBble Jioruyeckue aeiicTBUS:
® BBIBIATH U XapaKTEPU30BATh CYLIECTBEHHbIC IPU3HAKU OOBEKTOB (sIBJICHUI);
® YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JJIsi 000OIICHUS
Y CpaBHEHUS,
®  BBIABJIATH 3aKOHOMCPHOCTH M IMPOTHUBOPEYHA B pacCMAaTPHUBACMBIX q)aKTaX, JAaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K q)HSI/I‘IeCKI/IM SIBJICHUAM
® BBIBIATH NMPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YYCHHH (U3NYECKUX SIBICHUNA U
mponeccoB, AcjaTb BbBIBOJALI C HCIHOJB30BAHUEM JACAYKTHBHBIX W HWHIAYKTHBHBIX
YMOBaKHIOquHﬁ, BbBIIBUT'ATh T'HITOTE3bI O B3AUMOCBA3AX (1)I/I?>I/ILIGCKI/IX BCJIMYHH,
® CaMOCTOSATENbHO BBIOMpaTh CMOCOO0 pemieHUs Yy4eOHON (u3nMdeckoil 3amadyu
(cpaBHEHHE HECKOJIBKUX BapHaHTOB pEIICHHUs, BBHIOOpP HamboJee MOIXOAIIET0 C
Y4€TOM CaMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPHUEB).
Bba3oBble uccienoBarebckme 1eiCTBUSA:
® JCIOJI30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKU HHCTPYMEHT MO3HAHUS;
® [POBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUJIaHY ONBIT, HECJOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHKE (PU3NIECKOTO SBICHUS;
® OlEHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIMIO, TOJYYECHHYIO B XO€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;
® CaMOCTOATENHHO (OopMynupoBaTh OOOOIICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICOBAHNUS;
® TIPOTHO3UPOBATH BO3MOXKHOE JaJbHEHIIEEe pa3BUTHE (PU3UUECKHUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.
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PabGora ¢ unopmaunmeii:

NPUMEHATHh pa3jIMYHbIe METO/bl, MHCTPYMEHTBHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
UH(pOpPMAIMY WM JaHHBIX C YUETOM MPEITIOKESHHON Y4eOHOM (hn3nUecKol 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MH(POPMALHUIO PA3TUIHBIX
BUOB U (pOPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYIO (hOpMy TMpeAcTaBiIeHUs HHOpManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/1a4d HECIOKHBIMH CXEMaMHM, JuarpaMMaMi, HHON
rpaduKoil 1 X KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOpPaTOPHBIX paboOT U
MPOEKTOB 337aBaTh BOMPOCHI IO CYHIECTBY OOCYKIAeMOU TEMbl M BBICKA3hIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHnue 0JIaroKenaTeIbHOCTH OOIICHHUS,
COIOCTaBJISITh CBOM CYXACHHS C CYXKICHHSAMU JPYrUX YYaCTHUKOB JIMAJIOTa,
00HapyXKUBaATh Pa3ININE U CXOJCTBO MO3UITHIA;

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

NyOJIMYHO  TPEACTaBJISITH  PE3yAbTaThl  BBIIOJHCHHOTO  (DM3UYECKOTO  OIBITA
(9KCIIepUMEHTa, UCCIICIOBAHMS, TPOCKTA);

MOHUMAaTh M KCIIOJb30BaTh MPEHMYINECTBA KOMAHIHONW W WHIMBUAYyaIbHOW pabOTHI
IIPH PEIICHUH KOHKPETHON (PU3UYCCKOM MPOOIIEMBI;

OPUHUMATh I1EJIM COBMECTHOM JIEATEIIbHOCTH, OpPraHW30BBIBATH JCHCTBUSA IO €&
JTOCTYKEHUIO: PACIPEIeNIATh POJIA, 0OCYKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KAd4eCTBEHHOTO pE3ysbTara MO CBOEMY
HAMPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WiICHAMUA KOMaH/IbI;
OLICHWBATh KAueCTBO CBOEr0 BKJIaga B OOMUHA TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JedcTBUSA

Camoopranuzanus:

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

OpUEHTUPOBAThCA B PA3IMYHBIX NOAXOAAX NPUHATUS pelIeHUH (MHIMBUIYaIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATHE PELICHUH IPYIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeUIaraTh IUIaH €€ N3MEHEHHUS,
OOBSACHATh MPUYMHBI JIOCTHXKEHUS (HEJOCTI)KEHHUS) pe3yJbTaToOB JAESTeNbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

16



BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIC B XOJ BHIMOTHEHUS (HPU3HUECKOTO
WCCIICIOBAHMSI WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIIHXCS
CUTyallui, yCTAHOBJICHHBIX OLIMOOK, BO3HUKIIUX TPYAHOCTE;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa 1IEJI U YCIOBUSIM;

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

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peuleHHH (QU3UYECKUX 3a7ad Wil 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 MMOHATHS: (U3MYECKHE W XUMHYECKHE SBJICHUS, HaOII0ACHUE,
AKCIEPUMEHT, MOJIEb, TUIIOTE3a, CAUHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEHCTBYIOIas cuia, Aedopmanus (ynpyras, IUIacTHYecKas), HEBECOMOCTbD,
co0OLIAoNIUECs COCYIbI;

pasnuyats siBieHus (auddys3us, TeII0BOe IBMKEHHE YaCTULl BEIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJICIHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpallCHMs, Iepefada AaBJICHHUS TBEPIBIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOEe JaBlIeHue, IJIaBaHue Tell, IPeBpalleHus
MEXaHUYECKOM 3HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (U3NUECKUX SBICHUH B OKPYXKAIOIIEM MUPE, B
TOM 4yHcie (u3nueckue sSBICHHsS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHCTBHE CWIBI TPEHMS B INPUPOJE U
TEXHHUKE, BJIMSHHUE aTMOC(EpPHOTO JaBJIEHUS HA XUBOM OpraHusM, IIaBaHUE pbIO,
pplUaru B TeJe YeJIOBEKa, NMPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUI;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BeC Tejla, CWia TPEHHs, JaBlIEHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(QUIMEHT MOJe3HOro AEeUCTBUS
MEXAHU3MOB, KMHETHUYECKAsl U NMOTEHLUAIbHASI 3HEPIUsA), IPU ONHCAHUU IPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUUMH, X 0003HAYCHUS U €MHUIIBI
bu3nYeCKUX BEIMYUH, HAXOAUTh (POpPMyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMM, CTPOUTH TpapUKU H3YYEHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEIMYHH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TMPOLECCHl, HCIONb3Ys
mpaBujIa CIOKEHMs Cuil (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akoH I[lackamns, 3akoH

17



Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM HHEpruM, NpH OSTOM JaBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3aIlIMCHIBATh €M0 MATEMATHUYECKOE BhIPAKECHUE;

O0BACHATh (U3UYECKUE SBJICHMS, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTUPOBAHHOTO XapakKTepa: BBIABIATH MPUUUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHUecKUX IIaroB ¢ Onopoi Ha 1—
2 U3y4YEHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 [EWCTBUA, HCIONB3YS 3aKOHBI U (OPMYIIBL,
CBSI3bIBalOIIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE AaHalW3a YCJIOBHUSA 3aJaud
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DU3UYECKHE BEIUYMHBI B (POPMYIBI U
IPOBOJUTH PAacyEThl, HAXOAUTH CIIPABOYHBIC JAaHHBIC, HEOOXOAUMBIC IJIS PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUHHBI,
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINIECKUX
METOJI0OB, B OINMCAHUM MCCIEAOBAaHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(runortesy), pas3idyaTb U HHTEPIPETHUPOBATH IOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OTIBITA, IeIaTh BBIBOJKI 110 €T0 PE3yNIbTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Tesx:  (OPMYIIMPOBATH TPOBEPSIEMbIE NPEANONOKEHUS, COOMPATh YCTAaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOIBL;
BBITIOJIHATH TPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MACChl Tella, 00bEMa, CHITBI U
TEMIIEpaTypbl C HMCIOJIb30BAaHUEM AHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aHCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPCHHIA,
MIPOBOJMTH MCCIIEOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYILIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TEN ¥ HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIN
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTH OT YIJIWHEHUS MPYKUHBI, BHITAIKUBAIOIIEH
CHIBI OT O0BEMa MOTPYKEHHOM YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUYM TMJaBaHUS TeN, YCIOBUN paBHOBECHS pblyara W OJIOKOB), y4acTBOBAaThb B
IUTAHUPOBAHUM Y4eOHOTO HCCIEIOBAaHUS, COOMpaTh YCTAaHOBKY M  BBIMIOIHATH
U3MEpEeHUs, cleaysl MPeIOKEHHOMY IJIaHy, (PUKCHpPOBAaTh pPEe3yNIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3y/bTaTaM UCCIIEJOBAHMUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEeHMsS (PU3MUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KHUJKOCTH M TBEPAOrO Tela, CHJIa TPEHUS CKOJNBXKEHUS, JaBlIEHHUE BO3/1yXa,
BbITAJIKUBAIOIIAs CHUJIa, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTh TeJoO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CleAys NPesIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyoBaHUEM;
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yKa3bplBaTh MPUHLUIBI JCWCTBUS NTPUOOPOB W TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, NOJBMKHBIA U
HEMOABMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUYECKUX
YCTPOMCTB C ONOpPOM Ha UX ONMCaHUA (B TOM YMCIE: MOALIMIHUKH, YCTPOMCTBO
BOJOIIPOBOAA, THAPABIMYECKHM IIPECC, MaHOMETpP, BBICOTOMED, NOPIIHEBOM HAcOC,
apeoMeTp), UCHONb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMble
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHM3HM I OOecredyeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOICTBaMuy,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYKalolllei cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUM C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CpaBHEHUS
pas3INYHBIX UCTOYHUKOB BBIACIATh HHPOPMALIMIO, KOTOPast SBJISAETCS IPOTUBOPEUMBON
WJIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-HOMYJSPHYIO JINTEPATYPy
(GU3MUECKOro cojaep)kKaHus, CIpaBOYHblE MaTepHualbl, pecypcbl cetu HHTrepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro coaep)kaHusi, B TOM 4UCiIe MyOJIMYHO J1eNaTh
KpaTKHe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX WCCIICAOBAHUM, IIPH ITOM
IrpaMOTHO HWCHOJB30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaTr Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE IIPE3CHTALNEH;

IPY BBIMOJHEHUH Y4EOHBIX MPOEKTOB M UCCIEAOBAaHUM pacrpeneniTb 00sS3aHHOCTH B
IPYIIIE B COOTBETCTBHUHU C IIOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBIITOJIHEHUEM IUIAHA
NeNCTBUI, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K konny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HUCIIOJIBb30BAaTh MNOHATHS. MAacCa U paSMCpI)I MOJ'IeKy.]'I, TCIJIOBOC IBUXXCHUC aTOMOB U
MOJICKYJI, arperatHble COCTOSIHHS BEIICCTBA, KPHCTAIMUECKHE M aMop(dHBbIC Tela,
HACHIIICHHBIA W HEHACBIIIICHHBIN 1ap, BIAXKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSISI
DHEPTUsl, TEIUIOBOW JBUTATEIh, SJICMEHTAPHBINA AIICKTPUUYSCKUH 3apsijl, IIEKTPUICCKOE
1oJie, TPOBOJAHUKHA M JIUDJICKTPHKH, MOCTOSHHBIN JJIEKTPHUYSCKUI TOK, MarHUTHOE
T0JIE;

pa3nuyarh siBJIeHUS (TEIUIOBOC pACIIMPEHHUE W CXKaThe, TEIUIonepenava, TEIUIOBOe
paBHOBECHE, CMadyMBaHWUE, KANWUISPHBIC SBJICHUS, WCIAPCHHUE, KOHJCHCAIIHS,
IIJIaBJIEHHE, KPHUCTALTU3AIUS (oTBepAcBaHuE), KHUIIEHHE, TEeTuIonepeava
(TETUIONPOBOHOCTh, KOHBEKIIMS, H3JYyYCHUE), DJICKTPU3ALUs TeN, B3aMMOICHUCTBHUEC
3ap$I,I[OB, ﬂeﬁCTBHﬂ BJ'ICKTpI/I‘IeCKOFO TOKa, KOpOTKOC 3aMbIKaHHCEC, BSaHMOHeﬁCTBHe
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MarHuTOB, AEUCTBHUE MAarHUTHOTO IOJI HAa NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMSA) 1O ONMCAHUI0 MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KaIOLEM MHpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBbIE ABJICHUST B NPUPOZAE, KPUCTALUIBI B mpupoze, usinyueHue CoiHia,
3aMep3aHue BOAOEMOB, MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJI0COB, pOJib MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHSIHUE, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TEII U (bH3I/I‘{eCKI/I€ SABJICHUS, UCIIOJIb3Ys (I)I/ISI/I‘-IeCKI/IC
BCJIMYHHBI (TeMHepaTypa, BHYTPCHHAA OJOHCPIrus, KOJIUYCCTBO TCIUIOTHI, YJACJIbHAsA
TEIUNIOEMKOCTh ~ BEILECTBA, YyJAEIbHAs TEIUIOTA IUIABJICHUS, YJElbHAas TEIUIoTa
napooOpa3oBaHMs, ylelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KO3(QQPHUIMEHT MOJIE3HOrO
JeMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIAXKHOCTh BO31yXa, 3JIEKTPUYECKUN
3apsil, CHUJa TOKa, OJJIEKTPUUYECKOE HaNpsDKEHUE, CONPOTUBJICHUE IPOBOAHUKA,
yJlelIbHOE COIPOTHBIICHUE BELIECTBA, pab0Ta U MOIIHOCTb 3JEKTPUYECKOT0 TOKa), IpU
OMMCaHUM TIPaBUIJIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/Iﬁ CMBICJI HCHOJB3YCMBIX BCJIWYHH,
0003HaYEHHUS U CIANHHUIIbI q)HSI/I‘IGCKI/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,

XapaKTCpHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA W TIIPOLCCChI, HCIIOJIb3YA
OCHOBHBIC ITOJIOKCHUA MOHGKYHﬂpHO-KHHCTHqGCKOﬁ TCOpHUU CTPOCHUA BCIICCTBA,
IOPUHLMIT CYNEPHO3ULMH TMOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsfa, 3akoH OMa nis ydacTka nenu, 3akoH J[xoynsa—JleHna, 3aKoH COXpaHEHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBATH €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBICHSATH (1)I/ISI/I‘~I€CKI/IC nmponeccoel " CBOMCTBaA TCJI, B TOM 4YHCIC U B KOHTCKCTC
CUTyaluin IPAKTUKOOPUEHTHUPOBAHHOI O Xapakrepa: BBISIBIISTh
NPUYMHHOCIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INaroB ¢
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pematb pacuéTHble 3aaud B 2-3 JeHCTBHA, HCHOIb3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaroIMe (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJayuu
3alMChIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX IS PELICHUs 3aJauH,
BbIOMpATh 3aKOHBI U (GOPMYJIIbI, HEOOXOAUMBIE I €€ PelIeHUs, IPOBOJUTH PACUETHI U
CpaBHHUBATL MOJYUCHHOC 3HAYCHHC (bHSquCKOﬁ BCJIMYHHBI C U3BECTHBIMU JJaHHBIMU
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPhIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3HYECKHX
METOJIOB,  MCIIONb3ysd  ONUCAaHWE  MCCIENOBAaHUSA,  BBIACHATH  MPOBEPSIEMOE
MMPCAIIOJIOXKECHNUEC, OLCHHUBATHL IMPABUIBHOCTL IMOPAJKa IMPOBCACHUA HCCICIOBAHUA,
J€JIaTh BBIBOJbI,
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IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB
Ten (KamWwUISIpHBIC SIBICHHS, 3aBHCHUMOCTb JIaBJICHUS BO3JyXa OT €ro oo0béma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HArPEBAHMS IIPU U3IIyYEHUU OT LIBETA
U3Iydaolme (Imomiomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATYpbl JKUIKOCTH W IUIOINAJud €€ IIOBEPXHOCTH, DJJICKTpHU3alMs Tel U
B3aMMOJCHCTBUE DIIEKTPUYECKUX 3apsiOB, B3aMMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BH3YalIM3alisl MArHUTHBIX MOJIEH NOCTOSHHBIX MarHUTOB, AEUCTBUS. MAarHUTHOT'O TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMYyJIHpOBAaTh TPOBEPSEMBIC MPEANOI0KEHUsA, COOUPATh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OpyIOBaHMs, ONMCHIBaTh XOJA OIbITa U
(GopMynHpOBaTh BHIBOJIBI;

BBITOJHATh NPSMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3]1yXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIIOJIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JIAaTYMKOB
(¢u3nyeCKUX BEIWYHH, CPAaBHMBATh pE3yJIbTaThl W3MEPEHUNl C Y4€TOM 3aJaHHOI
abCOJIIOTHON MOTPENIHOCTH;

MIPOBOJIMTH MCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DM3MUYECKON BEIWYMHBI OT JPYrou C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU IONEPEUYHOI0 CEYEHUs U YACIBHOIO COIPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHMS HAa IPOBOIHUKE,
UCCJIIOBAaHUE IOCIIEI0BATEIbHOIO U MapajljIebHOIO COEJUHEHUH MPOBOJHHUKOB):
IUITAHUPOBATh HCCIe0BaHUEe, cOOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHUS, CIEAYs
IPEJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAThl OJIYYEHHON 3aBUCMMOCTH B BHUJIE
TaOIHI U TPaQUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

IPOBOJUTH KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIMUYUH (yIesbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0oTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJenys
NPEJI0KEHHOW UHCTPYKIUU, U BBIYUCIISATH 3HAUEHNE BEIHUNHBI,

coOmoiaTh TMpaBWja TEXHUKM Oe30macHOCTH Mpu paboTre c 1abopaTOPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOH Ha UX ONUCaHMA (B TOM YHCIE: CHCTEMa OTOIUICHHs JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUUK 3JIEKTPHUECKON
SHEpPruM, 3IJIEKTPOOCBETUTENbHbIE NPUOOpBI, HArpeBaTeIbHbIE 3JIEKTPONPHOOPHI
(mpuMepbl), SIEKTPUUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHuT, 3JEKTPOJBUTATEIh
MIOCTOSSHHOTO TOKA), HCIOJIb3YysS 3HaHUSA O CBONCTBaX (U3MUECKUX SBJICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEI0BATEIbHBIM U NapauIeIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX IIeTIeH;
IPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJIHEBHOM >KM3HHM JUIsl OOecreyeHus
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0e30macHOCTH TPH OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TOBEACHHS B
OKpYKalollleu cpee;

OCYIIECTBIISITh TMOUCK HHGpopManuu ¢(usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M MNYTEM CpaBHEHHUS JOINOJHUTEIbHBIX HCTOYHHKOB
BBIICTIATh MHGPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOXKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 3a/laHUuil HAYYHO-IOMYJISIPHYIO JINTEPATypPy
bu3nyecKoro cojep)KaHus, CIPAaBOUYHbIE MaTepUalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpPHEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOPMALUU W3
OJTHO 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3iaBaTh COOCTBEHHBIE IHCHMEHHBIE U KpaTKHE YCTHbIE cooOuIeHus, 0000mas
UH(GOPMALIMIO U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COACPIKAHMS, B TOM YHCIIE
nyOIMYHO  IPEJCTaBISITh  PE3yiabTaTbl  MPOEKTHOM WM  UCCIIENOBATEIbCKOMN
JEeSITEIBHOCTH, TPH 3TOM TPAMOTHO HMCIIOJIb30BAaTh M3YUEHHBIN MOHSATHIHBIA ammapar
Kypca (pHU3MKH, COMPOBOXK/IATH BHICTYIUICHHE MTPE3CHTAINCH;

IpU BBIMIOJHEHUH Y4YeOHBIX MHPOEKTOB M HCCIEAOBaHUN (U3UUYECKUX MPOILIECCOB
pacmpenensTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JauaMH,
CIIENTH 32 BBIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAWBATh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

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

OoTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAOIIUXCSI YMEHHI:

HUCIIOJIb30BaTh IIOHATHUSA: CHUCTEMaA OTC‘IéTa, MarepuajbHasd TOYKaA, TPACKTOPUA,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBIDKEHHS, nedopManus (ynpyras, IiacTH4ecKast),
TpPEeHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb M IEperpys3Kku, LEHTP
TSKECTH, aOCOJIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOrO Teia, paBHOBECHE,
MEeXaHUYecKue KoiebaHus M BOJHBI, 3BYK, HWHOQPa3BYK M  YyJIbTPa3BYK,
SJICKTPOMArdMuTHBIC BOJIHBI, IIKaJIa JJICKTPOMArHWUTHBIX BOJIH, CBCT, 6HH30py1(OCTB n
JATbHO30PKOCTh, CIIEKTPHl HMCIYCKaHUsT W TIOTJOlIeHUs, aibpa, Oera- U ramma-
H3ITYyUYCHUSA, U30TOIIbI, AACPHAsd SOHCPIrCTHUKA,

pa3nnyarh sBJI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEWHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKEHHE, CBOOOIHOE Ma/ICHHUE Tell, PABHOMEPHOE
JBUXXCHUEC I10 OKPY’KHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JBHUXXCHUC,
Kose0aTeIbHOE JBMKEHUE (3aTyXarolle M BBIHYXKJIEHHbIE KoJeOaHMs), PE30HaHC,
BOJIHOBOE JIBIDKEHHE, OTpPaKEHHE 3BYyKa, MPSAMOJIMHEHHOE paclpoCTpaHEeHHE,
OTpa’kKeHHE U MPEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPakKEHUE CBETA, pa3jiokKeHHe
0enoro cBera B CHEKTP M CIOXKEHHE CIEKTPAbHBIX I[BETOB, IUCIIEPCHs CBETa,
€CTEeCTBEHHAsl pPaJMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHUYATOrO CHEKTpa H3Iy4EHUs)
[0 OMHMCAaHUI0 UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (PU3HUYECKOE SIBIICHUE;

pacrio3HaBaTh NPOSBICHHE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM yHclie (U3NYECKUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIHBBI, ABHKCHHUE IJIaHET
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ConHEYHOM CHCTEMBI, PEAKTUBHOE IBHKEHHE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IYHAMH, 3XO, LBETa TEll,
ONTUYECKHE  SBJIECHUS B  INPUPOJAE, OHOJOrMYecKoe  JeicTBUe  BUAKMMOIO,
yIBTPapUOIECTOBOTO M PEHTTEHOBCKOTO H3JIYUYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyUYCHHE MPUPOJHBIX MHUHEPAJIOB,
JEICTBUE paiMOaKTUBHBIX U3IYyYEHUNM HAa OPraHU3M 4e€JOBeKa), IPU 3TOM MEPEBOJIUTH
NPaKTUYECKYIO 3aJady B Yy4eOHYIO, BBIJICNATH CYLIECTBEHHBIC CBOMCTBA (IIPU3HAKH)
(bu3n4ecKuX SBICHUIA;

OIKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOpPOCTb Tejla IIPU HEPABHOMEPHOM JBH)KEHUH,
YCKOpEHHE, MEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHs, CUJIA YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOrO IaJeHUs, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOILIHOCTh, TOTEHIUAJIbHASL SHEPTHsl TeNa, MOAHITOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IIOTEHIMAJIbHAS SHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprusi, MOJHasi MEXaHWYecKash HSHEeprusi, Nepuoj] M YacToTa KoJeOaHW, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [1OKA3aTelb IPEIOMIICHUS
Cpefbl), TIPH ONMCAHWH TPABHIBHO TPAKTOBATh (PM3MUYECKHIA CMBICT HCIOIB3yEeMBIX
BEJINYMH, OOO3HAYEHUS M €IUHHUIBI (DU3WYECKHX BEIMYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMYUHY C IPYTMMHU BEIMYMHAMH, CTPOHTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUUH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NMUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPIMU, 3aKOH BCEMHUPHOI'O TITOTEHUS, MPUHLUI CYNEPHO3ULMU CHIL,
IIPUHLIMAII OTHOCUTENBHOCTH ["annnes, 3akonsl HproTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPaXEHUS W IIPEJIIOMIICHUS CBETA, 3aKOHbl COXPAaHEHHUS 3apsoBOTO U
MaccoBOI'O UHMCEJ TMpU SNEPHBIX pPEaKUUsIX, IpU 3TOM [aBaThb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (hU3HYECKHe MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  NIPAKTUKOOPHUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOil Ha 2—
3 u3yuyeHHBIX CBOMCTBAa (U3MYECKUX SBICHHH, (U3NYECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEN;

pewath pacy€THble 3aa4n (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI U (OPMYIIBl, CBsI3bIBarOlIUe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIu3a
yCIOBUSL 3a/ladydl 3allMChIBaThb KpaTKOE YCJIOBHE, BBIABIATh HEAOCTAIOLINE WU
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOJUMBIE I PEIICHUs,
IPOBOAMTH pPAacy€Thl U OLEHUBAaTh PEATMCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(U3UYECKON BETMYUHBL;

pacro3HaBaTh MNpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh IPU TMOMOLIM (PUIUUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBAaHUSA,  BBUIEIATH  IPOBEpsieMoe
MPENIOJIOKEHNE, OILIEHWBATh MPaBWJIBHOCTh TMOPSAKA MPOBEIACHUS HCCIEA0BaHUSA,
JIeJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

MIPOBOAMTH OMNBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HproTOHA, 3aKOHAa COXpaHEHMs] SHEPTuH, 3aBUCUMOCTh
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nepuojia KojaebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCHMOCTh OT aMIUIUTYAbI MAJIbIX KOJIeOaHUH, IPSIMOJIMHEHHOE pacpoCTpaHEeHUe
CBETa, pPa3JIoKeHHE OeIoro cBeTa B CHEKTP, HU3y4yeHUE CBOMCTB M300pa)KeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB HU300paKeHHs MpeaMera B coOuparomiel JIMH3e,
HaOJIOIGHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PYAOBaHMS, OMIMCHIBATH X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIBI;

NPOBOJIUTHh MPU HEOOXOAMMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaYCHHE H3MepsAeMON BeNUYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIoc00a n3MepeHus (M3MEPUTEIHLHOTO MTPUO0Pa);

NPOBOJUTH HCCIICOBAHHE 3aBUCUMOCTEH (PU3MUYECKMX BEJIWYHH C HCIOJIb30BAaHHEM
OpSAMBIX M3MEPEHHUH (3aBUCUMOCTh IyTH OT BPEMEHH IMPHU PAaBHOYCKOPECHHOM
JIBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuoja Kole0aHWld MaTreMaThu4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaKEHHUS CBETa OT yrja HaJeHHs U
yriia MpesoMJIeHHs OT yIila MajieHus1): IUIaHUpOBaTh MCCIE0BAHUE, CAMOCTOSTENBHO
coOupaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBUCUMOCTH
(Gu3nUecKux BEIUYMH B BHJIE TAOIUIl U rpaduKoB, AeiaTh BBIBOJABI IO PE3ysbTaTaM
UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBbIE HM3MEpEHUs (U3UUYECKUX BEJIWYMH (CpeAHsAs CKOpOCTb U
YCKOpEHHUE Tejla IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOAHOIO MaJeHHUS,
KECTKOCTh MPYKUHBI, KOOPPUIUEHT TpeHHsI CKOJBKEHUS, MeXaHHuyeckass pabdora u
MOIIHOCTh, YacTOTa M TMEpPHOA KOJeOaHWH MaTeMaTHYeCKOT0 W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJa COOMpAIONIel JIMH3BI, paJWOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHUs, cOOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH
U3MEpEHUs], CIeays MPEAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BEITUYMHBI U
aHAJTM3UPOBATh IOJIyYEHHBIE pe3yabTaTbl € Y4€TOM 3aJaHHOM MOIPEIIHOCTH
U3MEPEHHUI;

coONoaTh TpaBWia TEXHUKH Oe30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPWU3HAKM M3YYEHHBIX (DU3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, aOCONFOTHO TBEPIOE TENO, TOYCUHBIM WCTOYHUK CBETA, Jyd, TOHKAs JIMH3A,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb AaTOMHOTO S/pa;

XapaKkTepu30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOKMCTB C ONMOPOH HA UX OMHCAHUS (B TOM YHCIIE: CIUJIOMETP, TATUNKU TTOJIOKESHHS,
pacCTOSIHUS U YCKOPEHHsI, paKeTa, 9X0JI0T, OUKH, IEPUCKOII, (OTOAIApaT, ONTHIECKUE
CBETOBOJIBI, CIIEKTPOCKOII, JO3MMETP, Kamepa BuibcoHa), WCTMONB3ys 3HAHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCTIOJIF30BaTh CXEMBI U CXEMaTHYHBIC PHCYHKH M3yYCHHBIX TEXHUYECKHUX YCTPOWCTB,
WU3MEPUTENBHBIX TPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
NPaKTUYECKHUX 3aj[ay, ONTUYECKHUE CXEMBbI JJIS MOCTPOCHUS M300paKEHUN B IIIOCKOM
3epKajie U coouparolei JTuH3e;

OPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMepax) NPaKTUYECKOTO
UCTIONIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEAHEBHOH JKU3HH JUIS OOECIICUCHUS
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0e30macHOCTH TPH OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TOBEACHHS B
OKpYKalollleu cpee;

OCYIIECTBIISATh MOUCK uHGoOpManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITeNIbHO (POPMYJIMPYsT TMOUCKOBBIA 3alpoc, HAXOAUTh IYTH OINpeAeSICHUs
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMalMu Ha OCHOBE HWMEIOIIUXCA 3HAaHUN U
JIOTIOTHUTEIILHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 3aJaHUIl HAYYHO-IOMYJISIPHYIO JINTEPATYpPy
bu3nyecKoro cojaep)KaHusl, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHer,
BIIQJICTh TMpHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIUH W3
OJIHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIC COOOINCHUs HA OCHOBE MH(pOpPMAIUU
U3 HECKOJIBKUX HCTOYHUKOB (DU3MYECKOTO COACPIKAHHS, MYOJMYHO TPEACTABIAThH
pe3yNIbTaThl IPOSKTHON WIJIM MCCIIEIOBATEIBCKONW JEATEILHOCTH, TIPH 3TOM I'PAMOTHO
UCIIONIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar u3y4aemoro pasiena (QU3MKd u
COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Koutpoabunie Ipakruueckue (umupposbie)
n/n MPOrpamMMbI Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcbl
Pa3nes 1. ®u3uka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuoreka [JOK
1.1 ®dusuka - HayKa O VIS 2
HI3HIKA = Hayka o pHpot https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEIIMIUHEI 2 1 nbmrotexa O
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METOJT TO3HAHUSI 2 1 bubmorexa LHOK
’ i g https://m.edsoo.ru/7f416194
Hroro nio pazaeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmorexa [IOK
2.1 C 1
ThoCHHC Bettecta https://m.edsoo.ru/7f416194
29 JIBmkeHue W B3aMMOJCWCTBHE  YACTHII ) | bu6mmoreka [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
2.3 Arpera € COCTO elmecTBa 2
Iperathbl TOAMHA BEMECTD https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmorekxa [IOK
1 M
3 CXAHHHCCROC ABHACHHC 3 https:/m.eds00.ru/7f416194
3.2 Wuepnus, Macca, IOTHOCTh 4 1 bu6mmoreka [IOK
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https://m.edsoo.ru/7f416194
bu6mmoreka [JOK

33 Cuna. Bt o 14 2 https:/m.eds00.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 Jasnenne. Ilepenaua naBieHUsl TBEPABIMU 3 bubmuoreka [JOK
’ TeJlaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 5
Jasnenne xKuaKocTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOE JaBIIeHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBUE )KUJIKOCTU U ra3a Ha MOTPYKEHHOE 7 3 bubmuoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> abora M MOTHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTHIE MEXATHIMEL > https:/m.edsoo.ru/7f416194
bubmuoreka [JOK
. M 4 1
>3 CRaupeckad snepht https:/m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KJIACC

KoumnuectBo yacos DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM
Ne ni/m Konrposbubie Ilpaktuueckne  (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1. TeruioBble siBjieHUS
. bubmuoreka [JOK
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 hitps://m.edsoo.ru/Ti418 1 ce
bubmuoreka [JOK
1.2 T 21 1 5
CILIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3znen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIeKTpUUECKHE 3apsiibl. 3apsKEHHBIE Tema 7 | bubnunorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. i i 2 2
22 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 0 7 hitps://m.edsoo.ru/Ti418 1 ce
bu6mmoreka [JOK
2. M 6 1 1.5
3 ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5
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9 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM
Ne /it Konrposnbnubie Ilpaktuueckne  (uuppoBbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
Pasznen 1. Mexanuueckue siBJeHUSA
11 MexaHudeckoe IBUKEHHE M CIIOCOOBI €ro 10 | bubmuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
" bu6 K
1.2 BsaumonelicTBue Ten 20 1 3 nbnnotexa [0
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBI COXpaHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 MexaHndeckue KoJIeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE moJie u 6 ) bubnmnoreka [JOK
’ JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUS
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bu6mmoreka [JOK

4.1 3aKOHBI PaCIpOCTPaHEHHUS CBETA 6 2 hitps-//m.cdsoo.ru/74 1a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/74 1a4a6
bu6mmoreka [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJICHUSA
bubmuoreka [JOK
1 n 4 1
5 CIyCKaHME U TIOTJIONICHUE CBETa aTOMOM hitps://m.edsoo.ru/7f4 lada6
bubmuoreka [JOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SlnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 1IN MOYJIb
[ToBTOpenne u o0000IIEHHE CONEPKAHUS bu6mmoreka [IOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
N KosmuecTBo yacos DJIEeKTPOHHbIE
11;211 Tema ypoka Beero Konrpoabnbsie IIpakruyeckue i[:;'?eﬂl/lﬂ uudpoBbIe
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
®u3uka — Hayka O [PUPOJE.
1 SBnenuss  mpuponabl.  DuznvecKue 1
SIBJICHUS
MexaHu4deckue, TEILIOBBIC,
2 IIEKTPUYECKUE, MarHuTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBIICHUS
3 dusznueckue  BEIMYMHBI W UX |
U3MEpPEeHNE
Ypoxk-uccienoBanue "U3mepenue
4 TeMIIepaTypbl npu MTOMOIIIH | |
AKUJKOCTHOTO TEPMOMETpA U JaTuuKa
TeMmeparypbl"
Kak ¢wusuka u npyrue ecrecTBEHHBIE
HayKu H3Yy4YaroT MIPUPOLY.
5 EcrecTtBeHHOHAyUYHBIN METOJ 1 bubmmorera [TOK
https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanne QGU3HUECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIeH
Ypok-uccienoBanue "IIpoBepka
6 TUIIOTE3bI: JaNbHOCTh MOJETA IAPUKA, | |
MYHIEHHOTO  TOPU30HTAJIbHO, TEM
0oJbIIe, YeM OOJIbIIe BRICOTA ITycKa"
7 Ctpoenue BEIIECTBA. OMBITHI, 1 bub6mmoreka [IOK
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JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

https://m.edsoo.ru/ff09fe0a

IIJIOTHOCTU TBEPAOTO TEIIA»

8 JIBr>xeHne 4acTHIl BEIISCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenopanue  «ONBITHI 110
9 HaOJII0JICHUIO TEIIJIOBOTO PACITUPECHHS
ra3oBy
10 ArperaTHbl€ COCTOSIHUS BEIECTBA
B3auMocBs3p  Mexay — CBOWCTBaMH
BEIIECTB B  pa3HbIX arperarHbix
1 COCTOSTHUSIX u ux bubmuorexa [JOK
aTOMHOMOJIEKYJIAPHBIM ~ CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHBIX COCTOSTHHA
BOJBI
Mexanngeckoe JIBIDKCHHE.
12 PaBHOMEpHOE ¥  HEpaBHOMEPHOE bubmorexa LOK
p P P https://m.edsoo.ru/ff0a05c6
IBIKEHHUE
bu6mmoreka [JOK
13 Ckopocthb. EnUHHIIBI CKOPpOCTH
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuet myTH 1 BpeMeHU IBIKECHUA bubnnorexa LIOK
I P A https://m.edsoo.ru/ff0a0ae4
Huepnus. 3aKkoH HHEPIINH.
15 B3apI:M0 €MCTBUE TEJI Kak II I/II)‘—II/IHa bubnnorexa LIOK
A P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKCHHS Tell
16 [InotHoCTh BemiecTBa. Pacuer macchbl bubnmoreka [JOK
# 00beMa TeJla MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTopHas pab6ota «OnpeneneHue
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Pemrenue 3agauy mo teme "IImOTHOCTE

bubmuorexa [JOK

18
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna KaK XapaKTepUCTHKA
19 B3aMMO/ICUCTBUS TEJl. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopuass pabora «l3yueHue
20 3aBUCUMOCTH pacTsKEHUS
(medopmaryn) IPY>KAHBI oT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenne Tarorenus. Cumia TSKECTH
CBs3p  MEX CUJION TSDKECTH U
22 i Y Bec Tena. Pemenue bubmmorera [JOK
Maceon Tea. ' https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuna Tsoxecta"
Cuna TsKECTH Ha JIPYrux IUIaHeTax. bubnnorexka [JOK
23
OU3NYECKUE XAPAKTEPUCTHKHU TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 14 .
3Mepenie Cit. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 B .H
> ee Teia. HEBecoMocTh https://m.edsoo.ru/ff0al778
Clio)XeHHe NIBYX CHJI, HalpaBJIESHHBIX
26 o ﬂoy):{oﬁ ’ MIPSIMO bubmorexa HOK
. g P ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOImAs CUIT
7 Pemenne 3a7a4 o TeMe
"PaBHOelicTBYIOIAs CHIT"
TpeHue CKOJIbKEHUS U TPEHUE TOKOS. bubnnorexka [HOK
28
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
bubmuorexa [JOK
29 JlaGopatopnass pabora «M3yueHue 1

https://m.edsoo.ru/ffO0alcc8

33




3aBUCUMOCTH CHUJIBI TpEeHUs
CKOJIBXEHUSI OT CWIbl JABJICHHUS H
XapakTepa CONPUKACAIOLINXCS
ITOBEPXHOCTEI

Pemenne 3amau  Ha ompenencHue

30 PaBHOJICHCTBYIONIECH CUIIBI
Pemenne 3amau mo Temam: «Bec

31 Tenay, «['paduueckoe wn300pakeHue bubnnorexa [JOK
cuny, «Cuibl», «PaBHOMEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHII»

KonrponbHas paGora mno Temam:
«Mexannueckoe JIBMKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec TeIay,
«I'paduueckoe u300pakeHUE CHIDY,
«Cunbi»

13 Hasnenue. CriocoObl yYMEHBIIICHUS] U bubnunoreka [JOK
YBEJIMYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue rasa. 3aBUCUMOCTh

34 JTaBJICHUS raza oT 00BEMa, bubmnorexa [IOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua JIaBJICHUS TBEPABIMU
35 TeJ‘IpaMI/I, JKUJKOCTSMU U ra3aMI/Lp 3akoH bubmorexa [TOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBieHre B KUJIKOCTM M Tase, bubnuotexa [JOK
BBEI3BAaHHOE JIEUCTBUEM CHJIBLI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenune 3amad mo teme «JlaBrenue B bubmuorexa [JOK
JKUAKOCTH U raze. 3akoH Ilackamsi» https://m.edsoo.ru/ff0a2826

38 CooOlmarommumecs cocyabl bubnmoreka [JOK
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https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK

39 I'uppa €CKuH npecc
VAPABIIHCCICHI TP https://m.edsoo.ru/ff0a3136
40 MaHoMeTpsbl. [TopuineBoit
KHUJKOCTHBIN HacocC
AtMocdepa 3emiu. [Tpuuunb
CYLIECTBOBAHHUS BO3/TYIITHOM
Y i bu6mmoreka [IOK
41 obonoukn  3emim. 3aBHUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro NaBICHHUS OT BBICOTHI
HaJ YpOBHEM MOps
bubmuoreka [JOK
42 Bec Boznyxa. ATMocdepHoe gaBiaeHue
X (bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenue arMocepHOro IaBlieHUSI. bubnuorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMocepHOoro
44 aBJICHUS OT BBICOTHI HAa, OBHEM bubmorexa HOK
8 AP https://m.edsoo.ru/ff0a2fc4
MOps
45 bapomerp-anepoun.  ATmocdepHoe bubnuoreka [IOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a/1a4 no TeMe
"ATmocdepHoe naBieHue"”
JlelicTBMEe JKMAKOCTM M Tra3a Ha
47 MOTPY>KEHHOE B HUX TEJO bubmmorexa [OK
by ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OmnpenencHue
43 BBITAJIKUBAIOIICH CHUTBI, bu6mmorexa [IOK

JEWCTBYIOLIEH Ha TEJIO0, MOTPYKEHHOE
B KUJKOCTb)»

https://m.edsoo.ru/ff0a33fc
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JlaGopaTopHas pabora MmO Teme
«HccrenoBanue 3aBHCMMOCTH  Beca

bu6mmoreka [IOK

¥ TeJa B BOJIE OT 00bEMa MOTPyKEHHON https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YacTH TeJla»
bu6mmoreka [IOK
>0 Hnaatiite e https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabora
51 "KonctpyupoBanue apeomMerpa WIH
KOHCTPYHpPOBaHHE JIOJIKH u
onpeseraeHue e€ rpy30mno LEMHOCTH"
Pemenue 3agau no temam: «IlnaBanue
57 CYJIOB. BosnyxomiaBanuey, bu6mmoreka [IOK
«/laBiaeHue TBEpABIX TEJ, KUJIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6mmoreka [JOK
>3 Mexanmuteckas pabora https://m.edsoo.ru/ff0a3{82
bu6mmoreka [JOK
>4 Mousocts. Eaurmitst MoIHOCTH https://m.edsoo.ru/ff0a3{82
Ypoxk-uccienoBanue "Pacuér
55 MOIIIHOCTH, pa3BUBaeMOM pu
MobEME MO JeCTHHIE"
56 IIpocteie MEXAHU3MBI. Pepruar.
PaBHOBecue cuil Ha peluare
KoutponbHas pabora mo  Teme
57 «/laBneHue TBepABIX TN, KUIKOCTEH
" ra3oBy» / Bcepoccuiickas
poBepouHas paboTa
58 PeszepBHbIil ypok. PaboTta ¢ Tekcramu bubmuorexa [JOK
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mo teme «JlaBiaeHue TBEPABIX TeI,
KUJKOCTEH U ra3oB» / Beepoccuiickas
npoBepoyHas padbora

Poryaru B TexHuke, ObITY M HPUPO/IE.

https://m.edsoo.ru/ffOadffe

59 JlaGopaTopHas pabota 0.5 bubnmoreka [JOK
«HccnenoBanne ycaoBUM paBHOBECHS https://m.edsoo.ru/ff0a478e
pblyara»

60 Pemienne 3amauy mo Teme «Y CIOBUS bu6mmoreka [IOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddunment mone3Horo aelcTBus
Mexanu3ma. JlabopatopHas pabota

61 . 0.5
«13mepenue KIIZQ HAKJIOHHOHI
TIJIOCKOCTH

2 Pemenne 3amau mo Teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanunueckas SHEpPTHUsl.

63 Kunetnueckads ®  HOoTeHIMaIbHAs bubmmorera [TOK

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

64 3aKOH COXpaHEHUs MEeXaHUYECKOM bubnuotexa [JOK
DHEPTUH https://m.edsoo.ru/ff0a4360
YPOoK-3KCIIEPUMEHT no TEMe
"OKCIIEpUMEHTAIIBHOE  OIPEACIICHHE

65 W3MEHEHUS KHHETHYECKOU u 1
MTOTEHITUATBEHOMN SHEPTUH pu
CKaThIBaHWM TeJla 110 HAaKJIOHHOMN
MJI0CKOCTH"

66 KontponbHas  pabora 1o  Teme

«PaboTta 1 MOIIHOCTb. DHEPTHUS»
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67 PesepBHblil ypok. PaboTa ¢ Tekcramu | bubmmoreka [JOK
o TeMe "MexaHnueckoe IBUKeHue" https://m.edsoo.ru/ff0adee6
PesepBHblil ypok. PaboTa ¢ Tekcramu
68 mo Tteme "Pabora. MOIIHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 63 4 12
[MPOTPAMME
8 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara
Tema ypoka Kontposbnbie IlIpakTnueckue uudposbie
n/n Bceero U3YYeHUs
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHO-
1 KHUHETUYECKOW TEOPUHU M UX OMBITHHIE 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu  TBEPIOTO, KUAKOTO U | bu6mmoreka [JOK
ra3000pa3HOro COCTOSTHUI BeIlecTBa https://m.edsoo.ru/ff0a540e
OOmpsicHeHHEe  CBOHCTB  TBEPHOTO,
4 KHUJKOTO U Ta3000pa3HOrO COCTOSHUI |
BEIIeCTBA HAa OCHOBE TIOJOKEHUI
MOJIEKYJISIPHO-KUHETHUECKOH TeopHun
bu6mmorexa [IOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue W KamWUISIPHOCTb. | bubnnorexka [HOK

IToBepXHOCTHOE HaATsKEHUE

https://m.edsoo.ru/ff0a5530
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bu6mmoreka [IOK

CTOpaHHUSI

’ TernnoBoe pacuHpenie i ckatie https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMHepaTyphl CO

8 CKOPOCTBIO  TEIUIOBOTO  JIBHYKEHHS
YaCTHIL

9 Buyrpennss  sHeprus.  CrocoObl bubnmoreka [JOK
W3MEHEHUs BHYTPEHHEHN SHEpruu https://m.edsoo.ru/ff0a5c60

10 Busl Temionepenauu bubnmorexa LOK

https://m.edsoo.ru/ff0a6412

VYpok-koupepenuus "llpakTudeckoe

11 WCIIOJIb30BAHUE TEIUIOBBIX CBOMCTB bubnuorexa [JOK
BEIIECTB M MAaTEpUAIOB B LEIIX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KomnuectBo  Temnorel.  YaennHas bu6mmoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe  TeIJIOBOro  OanaHca. bubnunoreka [JOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabota

14 "HUccnenoBanue SIBJICHUS bu6mmoreka [IOK
TEIUIOOOMEHa  TpU  CMENIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit Boabl"
Pacuer KOJIM4YeCTBa TEIJIOTHI,

15 HE00X0AUMOTO JUIsl HarpeBaHMs Teja
Y BBIJICIISIEMOTO UM MPU OXJIAKIECHUN

16 JlabopaTtopHas pabota "OmnpenencHue bubmuorexa [JOK
YAEIbHON TEIUIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIUBA. Y elbHAs TEIIOTa bubnuoreka [IOK

https://m.edsoo.ru/ff0a7b5a
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IInaBnexnue n OTBEPACBAHUC

bubmuoreka [JOK

18 KPUCTAUIMYECKUX  Tel. Y AelbHas hitps://m.cdsoo.ru/ff0a71d2
TEIUI0TA IJIABJICHUS
19 Jlaboparopuas padora "Omnpenenenue bubmmoreka [JOK
YAEIbHOM TEIUIOTHI TJIaBJIEHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanne u KOHJCHCALUS. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VnenbHas TeIIoTa
)1 nmapooOpa3oBaHuss M KOHJEHCAIIUU. bubmuorexa [JOK
3aBUCUMOCTh TEMIIEpaTyphbl KUIICHUS https://m.edsoo.ru/ff0a786¢
0T atMoc(epHOTo JTaBICHUS
Biaxsocts BO3myxa. JlaGoparopHas
22 pabota . "OanﬂenZHHe bubmmorexa LOK
. " https://m.edsoo.ru/ff0a7628
OTHOCHUTENIbHOH BJIaXXHOCTH BO3/1yXa
73 Pemienne 3agau  Ha omnpeneneHue
BJIAYKHOCTH BO3/1yXa
[TpuHnUIBI paboThl TETUIOBBIX
24 neurareneid.  I[lapoBas ~ TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIg TEIUIOBOTO JIBUTATENA.
25 TemmoBrle ABUraTead MW 3allUTa bubnnorexa LIOK
. https://m.edsoo.ru/ff0a7c7c
OKpYXaromiei cpeibl
26 3aKOH COXpaHEHUsI M MpeBpallCHUs
SHEPTUHU B TEIJIOBBIX MpoIleccax
[ToaroroBka K KOHTpPOJBHOW paboTe
7 mo Teme "TelIOBbIE  SBICHHUS. bu6mmorexa [IOK

W3meHeHne arperatHblXx COCTOSTHUUM
BeniecTa"

https://m.edsoo.ru/ff0a83f2
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KoutponbHass pabora 1o  Teme

bubmuoreka [JOK

28 "Temonbie HBHGHH;& H3MeHiHHe https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BeIlecTBa

29 Onektpuzamust  Ten.  JIBa  pona
JIEKTPUUYECKUX 3aps 0B
VYpok-uccnenoBanue "IneKTpuU3aLUsL

30 TeN UHIYKIHUEN u npu
COMPUKOCHOBEHHUH"

31 B3aumoneiicTBue 3apsoKEHHBIX Tl bu6mmoreka [IOK
3axon Kynona https://m.edsoo.ru/ff0a87e4
DnekTpruyeckoe noJe.

1 Hanpsioxkennoctb 3JIEKTPUYECKOIO bubnuorexa [JOK
MOJIA. [TpuHUMn CYIIEPIIO3ULIUU https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX TOJIEH
Hocurenu »snekTpuyeckux 3apsiios.

33 OnemeHTapHblii  3apsn.  CTpoeHue
aToma

34 [IpoBOAHUKN U AMIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpAaHEHUs BJIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3amay  Ha OpUMEHEHUE bubnmoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBUSA €ro

36 CYILIECTBOBAHUSI. HcTounukn bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIeNCTBUA DJIEKTPUYECKOTO TOKA bubmmorexa LOK

https://m.edsoo.ru/ff0a96b2
18 Ypoxk-uccienoBaHue "JleMicTBHE

QJICKTPHUYCCKOIO IOJIA Ha IMTPOBOAHUKU
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U TUDJICKTPUKH"

DNEeKTpUYECKU TOK B MeTalax,

bu6mmoreka [IOK

39
JKMIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lelb U e€ COCTaBHbIC
4acTu
Cuna Ttoka. JlabopatopHas paboTa

41 "U3MepeHue M peryjiupoBaHUE CHUIIbI 0.5 bubmorexa HOK

°p peryimp ‘ https://m.edsoo.ru/ff0a8bd6
TOKa
DnexTpuueckoe HalpsKEHUe.

4 Boner™merp. JlaGoparopras pabota 05 bubnuorexa [JOK
"U3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9%e14
HanpspKeHus"

43 ConpoTuBieHne MIPOBOJIHUKA. bubnmnoreka [JOK
VY ienpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBHUCHMOCTh

44 AIEKTPUUYECKOTO CONPOTHUBIICHUS | bubnmnoreka [JOK
MPOBOJIHMKA OT €0 JJIWHBI, IUIOIAIA https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeUYeHus: U marepuana”
3aBUCUMOCTh  CHUJIBI  TOKa  OT

45 HanpsokeHust. 3akoH OMa U1 ygacTKa bubnnorexa LIOK

P ' v https://m.edsoo.ru/ff0aa44a
Lenu
JlaGopatopHas pabota
"HccnegoBaHue 3aBUCHUMOCTH  CHIIBI
46 TOKa, MAYIIETO 4Yepe3 pPe3UcTop, OT 1 bubmmorexa [OK
’ yi S P, https://m.edsoo.ru/ff0aa04e
COTPOTUBIICHUS pesucTtopa u
HanpsHKeHUs Ha pe3ucrope”
47 [locnenoBarenpHOe M MapaieIbHOE

COCAUHCHU IMPOBOAHUKOB
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JlaGopaTopHas pabora "IIpoBepka
MpaBUJIa CIIOKEHUSI HANPSHKCHUH TPU

bu6mmoreka [IOK

48
IOCJEI0OBATENBHOM COEIMHEHUU JIBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”
JlaGopatopnas pabora "IIpoBepka
49 npaBujia Uil CUJBl  TOKa IpH bubnmoreka [JOK
napauieIbHOM COCIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemienne 3agau  HA TpUMEHEHHE
50 3akona Owma I a3JINYHOT'O bubmmorera [TOK
a p https://m.edsoo.ru/ff0aaf8a
COCMHEHUS TTPOBOJHUKOB
51 Pabota ¥ MOIIHOCTH IIEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas pabora "Omnpenenenne
52 a60TpLI Hrjwo I-I:OCTI/I 3neKTpI/IquKor0 bubnmorexa LIOK
p " m p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTpUUYECKHE ENU U ITOTPEOUTETN
53 DJIEKT pI/I‘leCKoﬁ SHEPTUHU 112 OBIT bubmmorera [TOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanune
54 ITocTosHHEBIE MAarHuThl, ux
B3aUMOIEHCTBUE
55 Ypok-uccnenoBanue "N3yuenue bubnmoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MarsmTHoOe II0Je
56 3eMIId U €ro 3HaueHUe JUIS J)KU3HU Ha bubnnorexa LIOK
https://m.edsoo.ru/ff0acOba
3emite
57 [ToaroToBka K KOHTPOJIBHON paboTe bubnnorexka [HOK

o Teme "DIEKTpUYECKUE 3apsiabl.

https://m.edsoo.ru/ff0abd2c
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58

59

60

3apsoKeHHbBIC Tena u nX
B3aHUMO/EHCTBHUA. TTocTosHHEBINI
AJIEKTPUYECKUM TOK"

KonrponsHast pabora 1o  Teme
"DnexkTpuuecKue 3apsibl.
3apshKeHHbIE Tena u 170'¢
B3aUMO/ECICTBHUA. TTocTosHHEBINI
anekTpudeckuii Tok" / Beepoccuiickas
poBepouHas paboTa

PesepBHblil ypok. Pabora ¢ Tekctamu
o TeMe "IlocTosTHHBII
anekTpudeckuid Tok" / Beepoccuiickas
MpoBepoyHasi paboTa

Oneir Opcrega. MarnutHoe Tmone

QJICKTPHUYCECKOI'0  TOKa MarsutHoe
ITOJIC KaTyHIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHne HSIEKTPOMArHUTOB B
texnuke.  JlabopatopHas  pabora
"N3yyeHnue AeMCTBUSL MarHUTHOIO
TOJIsl Ha MPOBOAHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOIBUTATETh MTOCTOSTHHOTO
TOKA. Hcnons3oBanue
ANEKTPOABUTATENE B TEXHHUYECKHX
YCTpPOMCTBaX U HA TpaHCHOpPTE.
Jlaboparopnast paborta
"KonctpyupoBanve W HM3y4€HHE
paboThI aekTpoaBurarTens"”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

63

OIEBITEI ®dapages. 3akoH
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3JIEKTPOMArHUTHOM HWHIYKITUH.
[IpaBuio Jlenna

DneKkTporeneparop. Crioco0b1
MOJIYYCHUS] DJIEKTPUUYECKON SHEpPrum.
64 DJIEKTPOCTAaHIIUH Ha 1
BO300OHOBIISIEMBIX MCTOYHUKAX
SHEPTUHU
[TogroroBka K KOHTpOJIBHOM paboTe
65 nmo  Teme  "DJEKTpUYECKHE U 1
MarHuTHbIE sIBJIEHUS"
KonrponbHast pabora 1o  Teme
66 "OnexkTpuueckue U MarHuTHBIE 1 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblii ypok. PaGora ¢ Tekctamu | bubnuoreka [IOK
o Teme "TernoBsie sBiIeHUS" https://m.edsoo.ru/ffOaccSe
68 PesepBHblii ypok. PaGora ¢ Tekctamu |
1o Teme "MarHuTHsble siBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 4 14.5
ITPOIT'PAMME
9 KUIACC
No Kosaun4yecTBo 4acos Nara DJIeKTPOHHbIE
Tema ypoka Konrtpoabsnbsie IIpakTnueckue uudposbie
n/n Bcero H3YYeHH S
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl
1 Mexanunueckoe JIBIKECHUE. |

MarepuanbHas TOUKa
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Cucrema otcueta. OTHOCUTEIHLHOCTH

bubnunoreka LIOK

2 MEXaHUYECKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE MPSIMOJIMHEITHOE Bu6mmoteka [JOK
JBHKCHHUEC https://m.edsoo.ru/ff0ad19a
HepaBnomepnoe NPSAMOJIMHEHHOE

4 newkenue. CpenHsis W MTHOBEHHas
CKOpPOCTh

5 [IpsiMonuHEiHOE ~ PAaBHOYCKOPEHHOE bubnnorexa [JOK
JIBUKEHUE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
Ckopoctb IPSIMOJIMHENMHOTO

6 PaBHOYCKOPEHHOTO JIBU)KEHHSL.
I'paduk ckopoctu
Jlaboparopnast pabora "OmpeneneHue

7 YCKOpEHUs Tena pu bubmmnoreka HOK
PaBHOYCKOPEHHOM  JABWXXEHHUU 11O https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TIOCKOCTH"

g CBoOomuoe mnamenue Teid. ONbBITE
lanunes
PaBHOMepHOE JBUKCHHE 1o

9 okpyxHoctu. Ilepuon wum 4acrora bubmuorexa [JOK
obpamienus. JluneliHas u yrioBas https://m.edsoo.ru/ff0ae176
CKOpPOCTH

10 [leHTpOCTpEMUTEIIBLHOE YCKOPEHUE

1 [lepBriii 3axkoH HeioTona. Bextop bubmuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612

12 Bropoit 3aKOH HerotoHa. bu6muorexa [JOK

PaBHozelicTByIOIIAsA cuiia

https://m.edsoo.ru/ff0ae72a
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13 Tpernii 3aKOH HeroToHa. bubmmoreka [JOK
Cyniepno3unusi Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau  Ha  mpUMEHEHHUE bubnmoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bu6nmoreka [IOK
15 Cuna ynpyroctH. 3akou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mno Teme «Cuna
YIOPYTOCTH
17 Jlaboparopnas pabora «OmnpeneneHue bubnnorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemienue 3amau no Tteme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabora "OmpeneneHue bubmuorexa [IOK
Kod(purmenTa TpeHUs CKOIbKEeHUS " https://m.edsoo.ru/ff0af8be
Pemenne 3amau mo Tteme "3aKOHBI
21 Herorona. Cuma ympyroctu. Cuia bubmmorexa [TOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuna TSXKECTH M 3aKOH BCEMHUPHOTO
22 TATOTEHUA. Y CKOpPEHHEe CBOOOIHOTO bubmmorexa TOK
https://m.edsoo.ru/ff0af044
naJIeHUs
VYpok-koHpepenuus "J{BukeHue Ten
23 BOKPYI'  TI'PaBUTAllMOHHOTO  IIEHTpa
(Conueunas cucrema). ['amaktuxu"
24 Pemenne 3amau mo Teme "Cuita bubnunoreka LIOK

TAXKCCTHU n 3aKOH BCCMUPHOTO

https://m.edsoo.ru/ffO0af5f8
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TAroTeHus"

IlepBags  kocmuyeckas  CKOPOCTb.

bu6nmoreka [IOK

25
HesecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuaibHOW  TOYKH.
AOGCOII0THO TBEPIIOE TEJNO.
26 PaBHoBecue  TBEpmoro Tema - C bubmmorexa [OK
. . p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OCBIO BpaICHUSI.
MowmeHnT cuibl. LleHTp TsoxecTn
PaBHOBecue marepuaibHOW  TOYKH.
AOCOIIOTHO TBEPIOE TEJNO.
27 PaBHoBecue  TBEpmoro - Tema  C
3aKpEIUIEHHOM  OCBIO BpAILICHHUS.
MowmenT cuibl. LleHTp TsoxecTn
)3 Pemenne 3amau mo Tteme "MoMEHT bu6nmorexa LIOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJBHON paboTe IO
29 TeMe "MexaHquixoe nllnmeHHe bubnmorera OK
. " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Ten
KontponbHast paGora 1o  Teme
30 "Mexanndueckoe NIBMKEHHE bubmmorexa OK
. | ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
Nmnynsc tena. Umnynbe cunel. 3akoH
31 COXpaHCHUS UMIIyIbca. YIIPyroe u bubmmorexa [IOK
P yapea. - Japyr https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBIE
3 Pemenne 3amau mo Teme "3akoH bubnunorexa LIOK
COXpaHEHUs UMIyJibca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepeHuus "PeakTBHOE

JBUKEHHE B IPUPOJE U TEXHUKE"
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bu6nmoreka [IOK

34 Mexanunyeckas paboTa U MOIITHOCTD hitps:/m.cdsoo.ru/ff0b0as4
35 PaGora  cumbl  TSDKECTH,  CHJIBI bubmuorexa [IOK
YIIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabora «OmnpeneneHue
36 paboThI CHUJIBI TpeHus npu
PaBHOMEpPHOM JBWKEHUU Tella MO
TOPU30HTAIILHON TOBEPXHOCTH
37 Cas3p SHEPIUH u paboTHI.
[ToTrenumanpHas SHEPIrUst
18 Kunernueckas sHeprusa. Teopema o bubnnoreka [JOK
KMHETUYECKOUN SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH  COXpaHEHWs  JSHEpPIMH B
MEXaHUKe
40 Jlaboparopnast pabora «M3yueHue bubnuoreka [JOK
3aKOHA COXPaHEHU IHEPTUMN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe HBWKEHHE U €T0 bu6nunorexa LIOK
XapaKTEepUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoJIeOaHusl. bubmmnoreka HOK
Brinyxaennsle koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 Marematnueckuii ¥ NPYKWHHBIN
MasITHUKA
VYpok-uccnenopanue  «3aBUCUMOCTb
44 nmepuosa KoJeOaHWH OT IKECTKOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 IIpespamenue SHEPIUU pu

MEXaHUUYECKUX KOJeOaHUIX
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47

JlabGopaTopHas paborta «OmnpeneneHue
YacTOTBl ¥  Tepuoja  KoJieOaHui
MPY>KUHHOTO MasiTHUKA)

Jlaboparopuass pabora «IIpoBepka
HE3aBHCUMOCTH TMEpUOJa KOJIeOaHuit
rpy3a, NOJBEUICHHOIO K HHUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a
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Mexaunueckmne BoiHBL.  CBOWCTBa
MEXaHUYECKUX BOJH. [IpomonbHble U
MOIEPEYHbIE BOJTHBI

bubnunorexka LIOK
https://m.edsoo.ru/ffOb21fe
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51

VYpok-koupepenuus "MexaHHUECKHE
BOJIHBI B TBEPIAOM TeJe.
Ceiicmuueckue BOJTHBI"

3Byk. PacnpoctpaneHnue u oTpaxeHue
3ByKa

Ypoxk-uccienoBanue "Habmronenue
3aBUCMMOCTH  BBICOTBI ~ 3ByKa  OT
4acTOThI"

52

I'poMKOCTE 3Byka W BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

54

55

Ypok-koHpepeHus "YapTpa3sByk u
nH(}pa3ByK B IpUPOJIE U TEXHUKE"
[TonroToBka K KOHTPOJBHON paboTe MO
TEeME "3aKoHBI COXPaHEHHU.
Mexanunueckue kojaeOaHus U BOJTHBI"

Kourponbaass paGora 1o  Teme

"3akoHbI coxpaHeHHUs. MexaHuuecKue
KoseOaHus U BOJTHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0
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BHGKTpOMaFHI/ITHoe IIOJIC.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koH(hepeHIus "[lkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
Hcnons3oBaHue  3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBsI3H"
Ypok-uccienoBaHue "N3yuenue
. bubmuoreka [IOK
59 CBOKMCTB JJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOMITFHOTO TeseoHa
Pemenne 3amau  Ha ompeneneHue
60 YaCTOThl U JIJIMHBI AJIEKTPOMArHUTHOMN
BOJIHBI
DOneKTpOMarHuTHas MpUpoJa CBETa.
61 Cxopocts cBeta. BomHOBBIE CBOICTBa bubmorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounnku cBera. IlpsmonuHeitHoe
62 acIpoCTpaHEHHE CBETa. 3aTMEHUS bubmmorexa [TOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKkOH OTpakeHHsl CBeTa. 3epKala.
63 Pemenne 3amau  Ha IOpUMEHEHHE bubnnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomienue CBETA. 3aKoH bubmuoreka [IOK
IIPEJTOMIICHHS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpAKEHUE CBETA.
but6mmorekxa [IOK
65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUYICCKUX CBETOBOJAAX

https://m.edsoo.ru/ff0b3c5c
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JlabGopaTopHas pabora "MccrnenoBanue
3aBHCUMOCTH  yIJIa  TIPEIOMIICHUS

06 CBETOBOI'O JIydya OT yIJIa TMaJeHUs Ha
rpanuue "Bo3ayx-crexno""
Ypok-koHpepenusa "Vcnonp3oBaHue
67 MOJIHOTO  BHYTPEHHETO  OTPa)KCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI hitps://m.cdsoo.ru/fOb3f2c
69 [TocTpoenue n300pakeHU B TUH3aX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota ”Onpez[eneHI/Ii: Bu6morexa LIOK
70 (OKYCHOTO paccTOSHUSL U OMTHYECKOM
. https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomei JINH3b1"

71 Ypok-koHpepeHIus "Onruueckue bubmuoreka [IOK
JTUH30BBIEC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

bu6mmoreka IIOK

72 I'na3 xak onrtuyeckas cucrema. 3peHue hitps://m.cdsoo.r/fOb4684

7 VYpok-koHpepeHIus "led ekt
3penus. Kak coxpanutsb 3peHue"

Pasznoxxenue 0enoro cBera B CIEKT.

74 OnbIThI HeroTona. Cnoxenue bubnmnoreka [JOK
CIIEKTpaJIbHBIX LBETOB. Jlucmepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabGota "OnNbITBI 10

75 pas3ioxeHuto 0enoro cBeTa B CIEKTP U bubmuorexa [JOK

BOCHPUATHIO I[BETA MPEIMETOB MPH UX
Ha0JII0IeHNN qyepes LIBETOBBIE

https://m.edsoo.ru/ffOcOe2a
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¢bunbTph"

YPOoK-IIpaKTUKyM "BonHoBbIe
76 CBOICTBa CBeTa: nucnepcus,
uHTephepeHys u audpaxms”
77 Onbitel Pesepdopna u mmanerapHas bubnmnoreka HOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcenyckanne W TOIJOLIEHHE CBETa
79 aTOMOM KBanTb1 JluneiiuaTeie bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npakTuKym "HabmnroneHue bubnnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanyoakTUBHOCTE U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
22 Crpoenue aroMHoro sigpa. Hykinonnas bubnmnorexa [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
23 PagnoakTuBHEBIE MPEBPAILICHMUS. bu6mmoreka IIOK
N3oTomsl https://m.edsoo.ru/ffOclal4
24 Pemenne 3a7a4 o TeEME: bu6nunorexa LIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOc1b4a
85 [lepuon nmonypacnana
Vpok-koH(pepenmus "PagnoakTHBHBIE
86 1/13131 eHI/If({b r])3 MpUPOJE, MEIUITNHE brbmorexa [OK
> " PHPOAE, PHITHEE: https://m.edsoo.ru/ff0c2126
TEXHUKE
Snepubie CaKIINU. 3aKOHBI
=P Pedrtt bubmuoreka [JOK
87 COXpAaHEHUA 3apsAI0BOIO U MAaCCOBOTO

YHUCCJI

https://m.edsoo.ru/ffOc1c58
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DHeprusi CBA3M aTOMHBIX siaep. CBA3b

bubnunoreka LIOK

88
MAacChl U DJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau no teme "Snepubie
peakuun"
Peakuuu cunTe3a W AeieHUs SOEP. bubmuorexa [IOK
90 N
Ucrounuku sueprun CoiHLA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepeHIus "AnepHas
91 SHEPreTHKA. HeiicTBus
PaZlMOaKTUBHBIX U3TyYCHUI Ha KUBBIC
opraHu3msl"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
90 TeMe  "OJEeKTPOMArHUTHOE  MOJe€. bubmmoreka [JOK
DNeKTpOMarHuTHHIE BOJIHBL. https://m.edsoo.ru/ff0c223e
KBantoBsie siBeHus"
KourponbHast paGota 1o  Teme
93 "DIIeKTPOMarHuTHOE oJIe.
DNeKTpOMarHuTHHIE BOJIHBI.
KBantoBsie siBeHus"
[ToBTOpEHuUe, 00o011eHHe.
94 JlaGopaTopHble pabOTBI 1O KypC bubmorexa HOK
" patop . p " ypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue ten
[ToBTOpenune, o6o0Omenue. Pemenune
95 ACYETHBIX M KaYECTBEHHBIX 33/1a4 IO bubmmorexa [IOK
pactel ’ https://m.edsoo.ru/ff0c2572
teme "TernoBsie MpoLEecCh
[ToBropenue, oOoOmenue. Pemenue
bubnunorexa LIOK
96 pacyYeTHBIX M KauYeCTBEHHBIX 3a/1a4 T10
" . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATENICH
97 [ToBTOpenue, o0606menue. Pemenue bubmmoreka [JOK
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pacueTHBIX U KA4eCTBEHHBIX 3afau I10
teme "KIIJI anekTpoycTanoBoK"

https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o0o0mieHue.
98 JIaGoparopuble pabOTBI MO  Kype 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJIEHUS
[ToBropenue, ob6oOmenue. PabGora ¢
99 TEKCTaMU 1o TEME "3aKOHEBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, obobOmenue. Pabora ¢
100 tekctamu 1o Tteme "Konebanus wu 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, obobOmenue. Pabora ¢
" bubmmoreka [JOK
101 TEKCTaMH II0  TEMeE CBeTOBEBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o06menue. Pabora ¢
102 TekctamMu 1o TeMme '"KBauTtoBas u 1
sanepHas gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME

55




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

7 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

1.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3jindaTrb SABJICHHUA IO OMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (DU3MUECKUX SIBIECHUH B
OKpY’KalolleM MHpE, B TOM 4YHWCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPY 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH
CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONUCBHIBATh H3YYEHHBbIE CBOMCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIHYHH, WX
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUMYMHY C JAPYTHUMH
BEIIMYMHAMHU, CTPOUTH TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH
(bU3NYECKUX BETUUYNH

1.5

XapaKTeprU30BaTh CBOMCTBA Teld, (PU3MUECKUE SIBICHUS U TPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPU 3TOM [aBaTh CIIOBECHYIO
(GOpMyJIHMpOBKY 3aKOHa U 3alUChIBaThb €ro  MaTeMaTU4YeCKoe
BBIPAKEHHE

1.6

OOBSACHATh (PU3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
yhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh INPUUMHHO-CICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3HUECKUX SBJICHUH, (PU3MUECKHUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pemath pacy€THbie 3a1aud B 1 — 2 JMeHCTBUSI, UCTIONB3YSl 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NYECKHUE BEIMYMHBI: HA OCHOBE aHAIN3a
yYCJIOBUA 3aJadd  3allMCbIBAaTb KpPATKOEC YCJIOBHC, IIOJACTABJIATH
¢uznyeckue BeIWYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTh
CIIPaBOYHbBIC JaHHBIE, HEOOXOAUMBIE TSl PEUISHUs 3aja4, OLICHUBATh
PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUIUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MPHU OMOIIU
Gu3NYECKUX METOAOB, B ONHMCAHUU HCCIECJOBAHUS  BBIIEISATH
npoBepsieMoe  NpeArnosokeHue  (TMIoTesy),  pa3idyarb U
UHTEPIPETHUPOBATh TOJYYCHHBIH pe3yNnbTaT, HaXOIUTh OLIMOKHU B
XOJI€ OIIBITA, AENaTh BBIBOJBI IO €T0 PE3yJbTaTaM
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1.9

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
¢u3nueckux  CBOMCTB  Telx:  (OpMyTupoBaTh  IpPOBEpsieMbIe
OPEANONOKEeHUsl, CcoOUpaTb  yCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUSs, 3aMUCHIBAT X0/ OBITa M (HOPMYIHPOBATH BHIBOJIBI

1.10

1.11

BBITOJIHATH TIPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATh IOKA3aHUS NMPUOOPOB € YIETOM
3aJJaHHOW aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI

IOPOBOANUTH  WCCIIENOBAHME  3aBHUCUMOCTH  OJHOM  (usmueckoit
BCJIMYMHBI OT JPYroil C WCIOIb30BAaHHEM MPSIMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YEOHOTO HMCCIIEOBAaHUSA, COOMpPATH
YCTaHOBKY U BBIIIOJIHATE U3MEPEHUSA, CAEAYS IIPEIIOKEHHOMY IIJIaHy,
(buKCUpOBaTh Pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3HUUECKUX
BCJIMYHMH B BUJC MPCAJIOKCHHBIX TaGJII/H_[ u Fpa(i)I/IKOB, J€J1aTh BBIBOJABI
0 pe3yJbTaTaM MCCIeJOBAHHS

1.12

NPOBOJUTh KOCBEHHBIC H3MEPEHUs (PU3MYECKHX BEIMYUH, CIEIys
IPEJI0KEHHOW MHCTPYKIUU: NPU BBINOJIHEHUN U3MEpPEHUM coOuparhb
OKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU
BEJINYUHBI

1.13

1.14

1.15

1.16

1.17

1.18

coOmofaTh MpaBWila TEXHUKH Oe3omacHOocTH mpu pabore ¢
71a00paTOPHBIM 000PYIOBAaHUEM

YKa3blBaTh MPUHIMIBI  JCHCTBUS OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepHU30BaTh MPUHLMIBI JCUCTBUS HM3YUYEHHBIX
npruOOpOB U TEXHUYECKHX YCTPOMCTB C MOMOIIBI0 HX OMUCAHMUS,
UCTIONB3Yysl 3HAaHMA O CBOMCTBax (U3MYECKMX  SIBICHUA U
HE0OXoauMBbIe (PU3NYECKHE 3aKOHBI K 3aKOHOMEPHOCTH

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpHUMepax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUHN B MIOBCETHEBHOM
KU3HU i oOecriedeHHss O€30MacHOCTH TMpU  OOpallleHuu C
npudOpaMu ¥ TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUSI 3I0POBbS U
cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpefie

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

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHONOMYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COJAEpIKaHUs,
CIPAaBOYHBIE MaTepHaibl, pecypcbl ceTu VHTepHeT, BIaaeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHusi HHPOpMaLuu
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMaK (U3NIECKOTO
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COJIepKaHusA, B TOM YHCJe MyOJMYHO JenaTh KPaTKHe COOOIIEHHUS O
pesyibTaTax IMPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, TPU HTOM
IPAaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUHHBIM anmapar Kypca
(bu3uKH, CONPOBOXK/IATh BHICTYIUICHUE ITPE3CHTALIUEH

1.19

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIPY BBIIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHHUNA PACIpeAesaTh
0053aHHOCTU B IPYNIIE B COOTBETCTBUHU C ITOCTaBJICHHBIMH 3a/1a4aMH,
CJICIWUTHh 3a BBIIIOJIHCHUEM IUIAHA JEWCTBHUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIQJ, B JEATEIBHOCTb TIPYIIBl, BBICTPaUBATh
KOMMYHHUKaTHUBHOE B3alMOJCICTBHE, YUUTBIBast MHEHUE
OKPYXKarOIIHUX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

1.2

1.3

1.4

1.5

1.6

1.7

HCIIOJIB30BaTh IMOHATHA

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrmo3HaBaTh MPOSBIECHHE W3YYCHHBIX (DU3MUYECKUX SBICHUN B
OKpYXarollleM MHUpe, B TOM 4Hclie (U3NYECKUE SBIICHUS B MPUPOJIE,
IPU TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUZNYECKUX SIBICHUN

ONKCHIBATh M3YYCHHBIC CBOHCTBA Teln W (DHU3UYECKHE SBICHUS,
UCTIONB3YS  (M3MUECKHE BENUYHMHBI, NpPU ONHCAHUM TPABUIHHO
TPakTOBaTh  (U3MYECKUIl  CMBICT  HUCIHONB3YEMBIX  BEJIHYUH,
0003HaYeHHs U eUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOWTH TpadUKU  W3yYEHHBIX  3aBUCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHE SIBICHUS U MPOLECCHI,
UCIIONBb3Ysl W3YYEHHBIE 3aKOHBI, IIPY 3TOM [JaBaTh CIIOBECHYIO
GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OO0BSICHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TeJN, B TOM YHCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00bACHEHHE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 H3Yy4EHHBIX CBOWCTBA
bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

peuiaTtb paC‘{éTHBIC 3aga4u B 2-3 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U
(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/IquKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a
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YCIJIOBHS 3a/1a4¥l 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX Uil pelIeHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U (HOPMYIIHI,
HeoOXxoauMble Uil €€ pelIeHUs, IPOBOAUTh pacdy€Tbl U CPAaBHUBATH
NOJYyYeHHOEe 3HauyeHue (U3MYECKONM BEIUYMHBl C H3BECTHBIMHU
JAHHBIMU

1.8

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPBIE MOXKHO PELIUTh IMPHU MOMOIIA
(U3NUECKUX METOJIOB, UCTIONB3Ys ONMCAHUE UCCIICAOBAHMS, BBIICIATh
IIPOBEPSIEMOE NPEIIOJIOKEHNE, OLEHUBATH IPABWIBHOCTH IOpSIKA
IIPOBE/ICHUS MCCIIEIOBAHUS, JIeJIaTh BBIBOJIBI

1.9

MPOBOAWTH OIBITHl M0 HAOMIONCHUI0 (U3NYECKUX SBICHHUA WIN
bu3MYeCKUX  CBOWCTB  Tel:  (opMmynmpoBaTh  IpOBEpsEMbIC
MPEIIOJIOKECHUSI, CcOOUpaTh  yCTAHOBKY W3  MPEAJIOKEHHOTO
000py/I0BaHUsI, OMUCHIBAThH XOJI OTBITA U JOPMYTUPOBATH BHIBOIBI

1.10

1.12

1.13

1.14

BBIMIOJHATh TMpsIMbIE H3MEPEHHUs C MCIOJIb30BaHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI
MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOAWTH  HMCCIEAOBAHHE 3aBUCUMOCTH  OJHOW  (U3UUYECKOM
BEJIMYMHBI OT JPYrod C MCHOJIb30BAHUEM IMPSMBIX HW3MEPEHUM:
IUIAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpEeHUs, CIeAysd  MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCHUMOCTH B BHUJE TAOJIUI[ M TpadHKOB,
JIETIaTh BBIBOJBI 10 PE3YJbTATaM UCCIEIOBAHUS

OPOBOJIUTh  KOCBEHHblE  W3MEPEHHs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IpPEMIOKEHHOM MHCTPYKLIHMH, W  BBIUHCIATH 3HAYCHHE
BEJINYUHBI

coOmolaTh MpaBHUJa TEXHUKUM Oe3omacHOCTH TMpH  pabore cC
J1a00paTOpHBIM 000pYyI0BaHUEM

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YUYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SIBICHUH U HEOOXoauMble
¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCT‘pOﬁCTB& U U3MCPUTCIILHBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCEMbI
QJICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM U IApaJlJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS
9JICMCHTOB JJICKTPUYCCKUX uenef/i

1.16

NPUBOJIUTH TMpPUMEPHl (HaXOIUTh UWHPOPMALUMIO O TPUMEPaAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OoOpalleHuH ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U
cOOITIOJIEHHST HOPM 3KOJIOI'MYECKOT0 TIOBECHHUS B OKpY KaloIlei cpesie
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1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3UUECKOTO COEPIKAHUS B CETH
WMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH WH(POPMALUIO, KOTOpas
ABJISICTCSA IPOTUBOPEYMBON MIIM MOXKET ObITh HEZOCTOBEPHOM

1.18

UCIIONIb30BAaTh IPH  BBIMOJHCHWHM YYEOHBIX 3aJlaHUi  HAy4dHO-
MOMYJSIPHYIO JIMTEPATypy (PU3UYECKOro COJEp KaHUS, CIPABOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh OpUEMaAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl WHPOPMAIIUU U3 OJTHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOICHUS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PHU3UIECKOTO
COJICpXKaHUs, B TOM 4YHUCIC MyOJIMYHO TPEACTABIATh PE3YIbTAThI
NPOCKTHON WJIM KMCCJICOBATEIIbCKON  JCSATEIBHOCTH, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca
(HU3MKH, COMPOBOXKIATH BHICTYIICHUE MTPE3CHTAIIUCH

1.20

IIPU BBIOJHEHUM Y4€OHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NUYECKUX
IIPOLIECCOB PACHPENENiITh 00sI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MIOCTAaBJIEHHBIMUA 3aJjauaMH, CJEAUTh 32 BHIIOJHEHUEM IIJaHa
JEUCTBUM M  KOPPEKTUpPOBaTh  €ro, aJeKBaTHO  OLIEHUBAaTh
COOCTBEHHBI BKIaJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH
pazpemiaTh KOHQIUKTHI

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

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

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

1.3

1.4

pas3indaTtb SABJICHUA IO OMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB W Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~IGCKO€ SIBJICHUC

pacrio3HaBaTh IpOSIBICHHE M3yYEHHbIX (PU3MUECKUX SBIEHUA B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKue SBICHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUECKUX SBJICHUN

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3HYECKHE SIBJICHUS,
UCTONB3ys (U3NYECKHe BEJIMYUHBI, TPU OINUCAHUU MPAaBUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YyEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  IpaduKud  H3yYEHHBIX  3aBUCUMOCTEU
(UBUYECKUX BETMYUH
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L.5

XapaKTepu30BaTh CBOICTBA Tel, (PU3UYECKHE SBICHHUS M IPOLECCHI,
UCIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa ¥ 3alMChIBaTh €r0  MaTeMaTHYECKOe
BBIPAKCHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
bu3nyeckux sBICHUH, GPU3NUYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3aJauu (omMparouivecss Ha cuUcTeMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
¢u3nueckue BEIUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauu
3alMCbIBATL  KPATKOC  YCJIIOBHC, BBIABIATH HCAOCTAOIIHUEC HIIA
U30BITOYHBIC JIaHHBIC, BBIOMPATh 3aKOHBI M (HOPMYIIBI, HEOOXOJMMBIE
JUISL pPELICHUs, MPOBOIUTH PacyEThl W OIEHUBATH PEATHCTHYHOCTH
HOJYYEHHOTO 3HAYeHHsI (PU3NUECKON BEITMYMHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TMPH MOMOIIN
($U3NUECKUX METOJIOB, HCIIOJIB3Ys ONUCAHUE HCCIIENOBAHUS, BBIICIATD
[IPOBEPSEMOE TIPEAIIOIOXKEHUE, OLICHUBATh IIPAaBUIBHOCTH IOPSIKA
IIPOBEICHMS UCCIIECNOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOAEHUH U OIBITOB

1.9

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
(¢u3HYECKUX CBOWCTB TEJI: CAMOCTOSATEIBHO COOMpAaTh YCTAHOBKY M3
n30bITOYHOrO Habopa 00OpYyIOBaHUS, ONUCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEpUI0 TMPSMBIX H3MEPEHUH,
onpezenss CpeAHee 3HaueHUE H3MepseMoil BenuuuHbl (PoKycHoe
paccTostHue coOuparoiield JUH3bI), 000CHOBBIBATH BBIOOP crocoba
U3MepeHus (M3MEPUTENIBHOTO Mprdopa)

1.11

IIPOBOAMTH HCCIIEZIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUM: MJIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DPUKCHUpPOBaTh pE3yJIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIWYMH B BUJE TaOaMLl U
rpaduKoB, JeaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BaAHUS

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3UYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHHS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBINOJHATE M3MEPEHHUs, CIenysl MpPeUI0KEHHON WHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIU3UPOBATH IIOJIyYCHHBIE
pe3ynbTaThl ¢ YYETOM 3aJaHHOU ITOTPELTHOCTH U3MEPEHUN

1.13

1.14

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢
71ab0paTOPHBIM 000pyI0BaHUEM

pa3jindyaTb OCHOBHBIC IMPU3HAKHW H3YUCHHBIX (1)I/I3I/IquKI/IX MOJeTIeH:
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MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOUCUHBIH NCTOYHUK
CBETa, Jyd4, TOHKAas JIMH3a, IUIAHETApHAas MOJENb aTOMAa, HYKJIOHHAas
MOJI€Ib ATOMHOTIO A1pa

1.15

1.16

1.17

1.18

1.19

1.20

XapaKTepu30oBaTh TNPHHIUIBI ACHCTBHA H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHHUS O CBOWCTBaX (DM3MUYECKUX SBICHUA H HEOOXOIUMBIC
¢du3nveckre 3aKOHOMEPHOCTH

UCTIOJNB30BAaTh CXEMBl M CXEMAaTH4YHbIE PHCYHKH H3YYCHHBIX
TEXHUYECKHUX YCTPOKCTB, W3MEPHUTETBHBIX npubopoB U
TEXHOJIOTUYECKHUX IPOLIECCOB IPHU PEUICHUM Y4YEOHO-IPAKTHUECKUX
3aaa4, ONTHYCCKUC CXEMBbI Ui TOCTPOCHUA I/I306pa)KeHI/II71 B IIJIOCKOM
3epKaJie ¥ cOOMparoIIeH JrH3e

NPUBOAUTH TNPHUMEPHl (HAXOAUTh HH(OpPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (U3NICCKUX 3HAHUH B TIOBCEAHEBHOMN
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOopaMu U TEXHUYECKUMH yCTPOWCTBAMU, COXPAHEHUSI 3I0POBbS U
COOITIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WuTepHer, camocTosTeNbHO (GOpMYyIUpys IOMCKOBBIA  3ampoc,
HAaxXOJUTh MYTH  OMNpPEACNICHUS  JOCTOBEPHOCTH  TOJYYEHHOMU
nH(popMalMid Ha OCHOBE HMEIOIIMXCS 3HAHMM W JIOMOJIHUTEIBHBIX
HMCTOYHHKOB

UCMOJNb30BaTh IPU  BBINOJHEHHMM Y4YEOHBIX 3aJaHMH HaAy4HO-
HOMYJISIPHYIO JINTEPATYpy (U3NYECKOTO COACPKAHUSA, CIPABOYHBIC
Marepuansl, pecypcbl ceth HTepHeT; BiIageTh INpUEMaMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMU U3 OJIHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE I/IHq)OpMaHI/II/I U3 HECKOJIbKHX HNCTOYHHUKOB (i)I/ISI/I‘IeCKOFO
coJlep)KaHusl, MyOJIMYHO HPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
WCCIIEIOBATEIIbCKOM  JEATENIbHOCTH, NpPH  3TOM  IPaMOTHO
WCIIOJIb30BaTh N3YUYEHHbIN MOHATUMHBINA anmnapaT U3y4aeMoro pasjaeia
GU3MKM W COMPOBOXKIATh BBICTYIUICHHE TMpE3eHTAlUed ¢ Yy4ETOM
0COOCHHOCTEHN ayAUTOPHH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUN Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
MIPOLIECCOB PaCHpeeNiITh 00sI3aHHOCTH B TIPYIIE B COOTBETCTBUU C
MOCTAaBJIEHHBIMU  3aJlauaMH, CJEAUTh 32 BBIIIOJIHEHUEM IIJIaHa
JEUCTBUM M KOPpPEKTUPOBAaTh  €ro, aJcKBAaTHO  OLICHMBATb
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPaUBATh
KOMMYHHMKaTUBHOE  B3aUMOJEICTBUE,  MpOSABIAL  TOTOBHOCTH
paspeniatb KOHQIUKTHI
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEIO MHUPA

1.1

1.2

1.3

1.4

®usvka — Hayka O Ipupone. SIBiueHus NpUpOIBbIL.
@usnyecKue SBICHUSA: MEXAaHUYECKUE, TEIUIOBBIC,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

Ouznyeckue BenUUMHBL. M3MmepeHue Quanyeckux
BenuuuH. @Pusnyeckue mnpubopsl. IlorpemHocts
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

ECTCCTBCHHOHay‘lHHﬁ MCTO IIO3HAaHHA:
Ha6J'II-OI[eHI/Ie, IIOCTaAaHOBKaA HAay4YHOI'O BOIIpOCa,
BBIABMIKCHUC THUIIOTE3, OJKCIICPHUMCHT IIO0O IIPOBCPKE
THUIIOTE3, 00BsICHEHHE Ha6JIIO,Z[aCMOFO SIBJICHHUA

Onucanne (QuU3MYECKUX SABJICHUH C  ITOMOIIBIO
Moneen

1.5

[IpakTuueckue padbOTHI:

###Par##113mepenne paccTossHUI.
###Par#H#l3mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tela.

#HH#Par#H##0Onpenenenue pa3MepoB MajbIX Tell.
#HHPar#H##113mMepeHne TeMiieparypbl IMpH  MOMOLIU
KHUJKOCTHOTO TEPMOMETpA U JaTUNKA TEMIIEPATYPbI

[NEPBOHAYAJIBHBIE CBEJJEHVA O CTPOEHUUN BEILIECTBA

2.1

22

2.3

#HH#Par#H##CTpoeHue BellecTBa: aTOMBI U MOJIEKYJIBI,
ux pasMepbl. ONbITHL, JA0Ka3bIBAIOIINE JAUCKPETHOE
CTpOEHHE BEIECTBA

###Par### ] Biokenne  yactuir,  BemectBa.  CBs3b
CKOPOCTH JIBWJKEHUS YacTUL[ C TeMIIepaTypou.
BpoyHoBckoe nBuxenue, mupdy3us
B3aumoeicTBue yacTHI] BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHUE

2.4

###Par#t# ArperatHbie COCTOSIHHS BEIECTBA:
CTpOEHHE  Tra3oB,  IKHJAKOCTEH U TBEPHBIX
(kpucTayinuecknx) Tel. B3auMoCBs3b  MEXIy
CBOMCTBAMM  BEIIECTB B  pPa3HbIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5
2.6

Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuyeckue paboOTHI:




###Par###0O1eHka [uaMerpa aToMa METOJOM PsIOB
(c ucnosib3oBanueM (hortorpadmii).

###HParf##0nbiTel M0 HAOJIOJCHUIO  TEIIOBOTO
paciipeHus ra3oB.

###Par###OnbITEl 10 OOHAPY)KEHUIO JCHCTBUSA CHII
MOJIEKYJISIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexanunueckoe JIBUKCHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIB)KCHUE

#H#Par#H##Ckopocts.  CpenHsis  CKOpPOCTb  IIpH

HEpPaBHOMEPHOM JBMXEHHU. Pacdyér myTu u BpeMeHu
JIBUKCHHUSI

33

SIBnenue nHepuuu. 3aKoH uHepuuu. Baumopeiicraue
Tel KakK IPUYMHA U3MEHEHHUS CKOPOCTH JIBH)KECHMS
Ten. Macca kak Mepa MHEPTHOCTH Teja

3.4

3.5

#HH#HPar### InorHocTh BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eMHUIE 00bEMa BEllleCTBa

Cuita xak XapaKTCpUCTHKA BSaHMOHeﬁCTBHH TCJI

3.6

3.7

3.8

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

#HHHPar### SIBienue TAroreHus U cuia Tsokectu. Cuiia
TSKECTH Ha  JIpyrux IoiaHerax. Bec  rtena.
Hesecomocth

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

3.9

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

3.10

3.11

[IpakTudeckue pabOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS
(mapwka B JKHJIKOCTH, MOJCIH DJIEKTPHYECKOTO
aBToMoOWIIA W Tak ganee). OmpeneneHue cpemaHeit
CKOPOCTH CKOJIBKEHHs Opycka WIH TIapuKa 110
HaKJIOHHOW miockocTu. OmpeneneHue MIOTHOCTH
TBépHoro  Tenma.  OMNBITB,  JEMOHCTPHUPYIOIIHE
3aBUCHMOCTh pacTsokeHus (Aedopmaruiu) Mmpy>KUHBI
OT TIPHJIOKEHHOUN cuiibl. OTBITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTE CUJIbI TPEHUSA CKOJIBXKCHHUA OT BECa TEla
1 XapakTepa COMPUKACAIOIINXCS TTIOBEPXHOCTEH

®du3ndecKkue SBICHUSI B pupoac: NpuMEpbl ABUKCHUA
C Ppa3jiIMYHbIMU CKOPOCTSAMU B JKMBOM M HEXHBOM
npupoace, JIECTBHUE CUJIbI TPCHHUA B IPUPOAC U TEXHUKE

64




3.12

Texnuueckue YCTPOMCTBA: JUHAMOMETD,
MOAIIHUITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUIKOCTEN 1 TA30B

4.1

Hasnenne TBEpAOro Tena. CrocoObl YMEHBIICHUS U
YBCJIMYCHUA OABJICHUA

4.2

4.3

JlaBnenne rasa. 3aBHCHMOCTH JaBJICHUS Ta3a OT
00BEMa, TeMIepaTypbl

[Tepenava naBieHust TBEPABIMU TEIIAMHU, KHIKOCTSIMHU
" razamu. 3akoH Ilackang. [ITneBMaTHuecKre MallInHEI

4.4

3aBHCHUMOCTh JaBJICHUA JXKUAKOCTH OT FJ'Iy6I/IHbI.
I'uppocratuueckuit  mapapokc.  CooOuiaromuecs
cocyabl. ['mapaBnuuecKie MeXaHU3MBbI

4.5

Atmocdepa 3emnm U atMochepHOE JaBlICHHE.
[IpuumHBl CymeCTBOBAaHUS BO3AYIIHOW 0O0OJOYKH
3emun. OmnpiT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOTO JaBIIEHUS OT BBICOTHI HAJ] YPOBHEM
MOops

4.6

4.7

4.8

N3mepenue atmocdeproro nasienwus. [IpubOopbr mis
M3MEPEHHUs: aTMOC(EPHOTO JTABIICHUS

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

[inaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOAE OT
o0béMa TOrpyKEHHOM B JKHUIKOCTb YacCTH Tela.
Onpenenenre BBITATKUBAIOIIEH CHIIbI, TE€HCTBYIOIEH
Ha TeNlo, MNOrpyXEéHHOoe B KUAKOCTh. IIpoBepka
HE3aBUCUMOCTHU BBITAJIKUBAIOLICH CUJIBL,
JEUCTBYIOIEN HA TEIO B JKMIKOCTH, OT MACChI Teja.
OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
BBITAJIKUBAIOIICH CHJIbI, JICWCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00bEMa MOrpY:KEHHOH B JKUIKOCTDH
4yacTH TeJa M OT  IUIOTHOCTH  JKHJKOCTH.
KoHcTpynpoBanne apeomeTpa Ui KOHCTPYUPOBaHUE
JIOZIKU U OIIpeJieIeHUE €€ IPy30M0bEMHOCTH

4.10

4.11

Ousnyeckue  ABJIEHUS B IPUPOJIE:  BIHSHUE
aTMoc(epHOro JaBj€HUS Ha IKUBOM OpraHu3M,
IJIaBaHue poi0

TexHuyeckue ycTpoicTBa: COOOINAOIIUECS COCYIBI,
YCTPOMCTBO BOJOIPOBOJA, TUMIPABIMYECKUN IIpecC,

65




MaHOMeETp, ©OapoMmeTp, BBICOTOMEp, IOPLIHEBOM
Hacoc, apeoMeTp

PABOTA, MOIIHOCTD, DOHEPI'M A

5.1 Mexannueckast pabora

5.2 Mexaunueckass MOITHOCTE

53 [IpocTbie MeXaHW3MBI: pblYar, OJIOK, HAaKJIOHHAs
' miockocTh. [IpaBuino paBHOBecHs pplyara

54 [IpumeHeHne npaBuiIa paBHOBECHS pblUara K OJIOKy

«3omoroe  mpaBwio» MexaHWKU. KoaddunmeHt
5.5 HOJIE3HOIO0  JEUCTBHUSA  MEXAHU3MOB. [IpocTrie
MEXaHU3MBI B OBITY U TEXHUKE

56 [ToTeHIManbHast DSHEPTUM Teja, IOJHATOTO Ha
’ 3emnéi

5.7 Kunernueckas sneprus

5 58 ITonnas mexanuueckas OHCPIHU-. 3aKOH U3MEHEHUS U
' COXpaHCHUA MEXaHU4YEeCKOMH QHCPIUH

[IpakTuueckue padbOTHI:

###Par###Onpenenenne pabOTHl CHIIBI TPEHUS TPU

PaBHOMEPHOM JBMKECHUU TeJjd 110 TOPU3OHTAIBHOU
5.9 noBepxHoctu. HMccnenoBanue ycliOBUWM PpPaBHOBECHS

pbryara. Msmepenune KIIJI HakIOHHON TMJIOCKOCTH.

N3ydeHne 3akoHa  COXpAaHEHUS  MEXaHUYECKOU

SHEPruu

dusznueckue SBJICHUI B npupoac: pblHyaru B TCJIC
YCJIO0BCKa

5.10

TexHuueckue yCTpOWCTBA: pblYar, NOABWKHBIA U
5.11 HENOJBW)KHBIA  OJIOKM, HAaKJOHHAs  INIOCKOCTb,
MPOCTHIE MEXAaHU3MBI B OBITY

8 KJIACC

Kon Kon

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA
pa3neia 3JIeMEHTa

TEIIVIOBBIE ABJIEHUA

OCHOBHBIC TOJIOKCHUS MOHGKYHHpHO-KHHCTquCKOﬁ
6.1 TCOpHUU CTPOCHHA BCIICCTBA. Macca wu pa3MEpPhL
' MOJICKYIIL. OHLITBI, MNOATBCPIKAAOIIUE OCHOBHBIC

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘ICCKOﬁ TCOpHUU

Mopenn TBEpIOTO, KHIKOTO W Ta3000pa3HOTO
6.2 cocTosHUM  BemiectBa.  Kpucrtaiummyeckue — H
amopQHbIe Tena
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OOBbsICHEHHE CBOWCTB Ta30B, KHIKOCTEH M TBEPIBIX

6.3 TeN Ha OCHOBE II0JIOKEHUI
MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.4 CmauuBaHue ¥ KanWUISIPHBIE SIBICHUS
6.5 TemoBoe paclIupeHHe U CKaTue
6.6 Temneparypa. CBsi3b TemmepaTypbl CO CKOpPOCTBIO
' TEIJIOBOTO ABM)KEHUS YaCTHUIL
Buytpennsis ~ sHeprus.  CrnocoObl  M3MEHEHUs
6.7 BHYTpPEHHEH 2HEepruu: Tervionepenada U CoOBEpIICHUE
paboThI
6.8 Bunbt TEeIUIoNepeadn: TEIIONPOBOAHOCTD,
' KOHBEKIIMSI, U3ITy4YeHUE
6.9 KomnuectBo TemioTel. VYaenbHas TEMIOEMKOCTh
' BCILIECTBA
6.10 TemiooOMeH U TEMIOBOE paBHOBECHE. YpaBHEHHE
’ TEIUIOBOTO OanmaHca
6.11 [InaBieHne W  OTBEpPAEBAHME  KPUCTALIMYECKHUX
' BEIIEeCTB. Y AelbHas TEIIOTa MJIaBICHUS
[TapooOpa3oBanne u KoHAeHcanus. Vcnapenwue.
6.12 Kumenne. VYpaenebHas Teriora MapooOpa3oBaHUSs.
' 3aBUCUMOCTh TEeMITepaTyphl KUTICHUS oT
aTMOC(hEepHOTO JTaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 OHeprus TOIIMBA. Y IeNbHAsl TEII0Ta CTOPaHus
[Mpuntuner pabotel TemioBbix aBuratenei KIIJI
6.15 TEIUIOBOrO JBUrarteisd. TemaoBble OBHUTaTEId |
3alIUTa OKPYKaroLel Cpe bl
6.16 3aKOH COXpaHEHUsS M TPEBPALICHUS DHEPTrUU B
’ TEIUIOBBIX ITpoLeccax
[TpakTiueckue paboThI:
#H##Par###OnpITel 10 OOHAPY)KEHHUIO JEHUCTBHUS CHI
MOJIEKYJIIPHOTO TPUTSKEHUSI.
###H#Par###0ONbITBl 110  BBIPAIIMBAHUIO KPUCTAJIIOB
MOBApPEHHOM COJIM WIIM caxapa.
6.17 #H##Par#H##0nbITel M0 HAOMIOJEHUIO  TEIJIOBOTO

pacCIIMpPEHHsI Ta30B, KUJIKOCTEH U TBEPABIX TEIl.
###Par###Onpeneneane  AaBiIeHUS  BO3IyXa B
OaJIJIOHE MITIPHUTIA.

#H#H#Par###OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD
JABJICHUS BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU
OXJIKICHUSI.
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6.18

6.19

###Par##1 IpoBepka TUIIOTE3bI JIMHEHHOHN
3aBUCHMOCTH  JUIMHBI ~ CTOJOMKA  KUJKOCTH B
TEPMOMETPHUUYECKOIN TPyOKe OT TeMITepaTyphl.
###Par###HaOmonenne  W3MEHEHHMsT  BHYTPEHHEH
SHEPTUHU TeJla B PE3YJIbTAaTe TEIUIONepeaadn U paboThl
BHEIIHUX CHUJI.

###Par###lccnenoBanue SBJICHHUS TEIJIOOOMEHA MPHU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
##H#Par###Onpenenenne  KOJIUMYEeCTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJIOM IpPH TEMIO000OMEHE C HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.
###Par###0npeneneHue  ynelnbHOW  TEIIOEMKOCTU
BEIIECTBA.

###Par###lccnenoBanue npoecca uCnapeHus.
#H##Par###OnpeneieHue OTHOCUTEIBHONW BJIAXKHOCTH
BO3/TyXa.

###Par###OnpeneneHue yACIbHOU TETIOTHI
IUIaBJICHMS JIbA.

dusnyeckue SBIEHHS B NPUPOJE: MOBEPXHOCTHOE
HaTsOKEHUE W KalWUISIPHBIC SBICHHUS B TIPHPOJE,
KpUcTaibl B mpupoje, wu3iaydenue CounHua,
3aMep3aHue BOAOEMOB, MOpPCKUE OpU3bl; 00pa3oBaHue
POCBI, TYMaHa, MHEs, CHeTa.

TexHHuecKkne yCTpOWCTBA: KalWIUISAPbI, IPUMEPHI
WCIIOJIb30BaHUs KpPHUCTAJLIOB, KUJKOCTHBIN
TEPMOMETP, JaTUYUK TEMIIEpaTypbl, TEPMOC, CHCTEMA
OTOIUIEHUSI ~ JIOMOB, TUTPOMETPBI,  IICUXPOMETP,
napoBasi TypOMHa, ABUTAaTEIb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

OnexTtpusauuss Ten. JlBa poxa  AIEKTPUYECKUX

7.1
3aps10B
B3auMoneiictBue 3apspkeHHBIX Tel. 3akoH Kynona
7.2 (3aBHCUMOCTB CHJIBI B3aUMOJICHCTBHUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DneKTpuIecKoe oJie. HanpsxénHocTs
7.3 anekTpudeckoro moid. IIpuHnun cynepnosunuu
AIIEKTPUYECKUX TOJIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaoB. JJIEMEHTapHBIN
7.4 JEKTPUYECKUN 3apsn. CrpoeHnne aToma.
ITpOoBOAHVKY M TUAJIEKTPUKH
7.5 3aKOH COXpaHEHHS JIEKTPUUYECKOro 3apsiia
7.6 ONEeKTpUYECKM TOK. YCIOBUS  CYyIIECTBOBaHUS
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SJICKTPHUYCCKOI'O TOKA. VCTOYHHKH NOCTOSHHOTO TOKA

JeiicTBUsL ~ 3JEKTpUYECKOTO  ToKa  (TEMJIOBOE,

7.7 XUMUYECKOE, MAarHuTHOE). ODJIEKTPUYECKHH TOK B
KUAKOCTSAX M razax
73 Onextpuueckas uenb. Cuna Toka. DJIEKTPUYECKOE
' HaIpPsHKEHUE
79 CormnpoTuBieHrE MMPOBOJHUKA. VYnensHOE
' COTIPOTHUBIICHHE BEIECTBA
7.10 3akon Oma 1S ydyacTka enu
711 [TocnenoBarenbHOE U HapalieIbHOE COEIMHEHHE
’ IPOBOIHUKOB
712 PaGota M MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
' Jxoyist — Jlenna
713 DJeKTpUUYeCKre IeH U MOTPEeOUTENN dIEKTPUIECKOM
’ sHepruu B ObITy. KopoTkoe 3aMbIkaHue
714 ITocTostHHEIE MAarHUTBHI. BzaumoneiictBue
' MMOCTOSTHHBIX MarHUTOB
715 MarnutHoe mone. MarHutHoe mosne 3eMIIM U €ro
' 3HAYCHUE JJIsI )KU3HU Ha 3emIie
716 OneiT Dpcrena. MarHutHoe moJe SIEKTPUYIECKOrO
’ ToKa. [I[pruMeHeHue 3MeKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHMTHOIO MOJII HA MPOBOJHUK C TOKOM.
717 DneKTpoBUTaTETh MTOCTOSIHHOTO TOKa.
’ Hcnonb3oBaHue 31EKTPOJBUraTeieii B TEXHHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE
718 Onpitel  @apagess. SIBneHue  3JIE€KTPOMArHUTHOU
' unayknuu. [Ipasuio Jlenna
DIIEKTPOreHepaTop. CrniocoOsr MOJTyYEeHUS
7.19 NIEKTPUYECKOW  DHEpPruu.  ODJEKTPOCTAHLMU  Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU
[TpakTudeckue paboOTHI:
OneITel 1O HAOMIONEHUIO  DJCKTPHU3AIMH  Tell
WMHIYKIWEN U TIPU CONPUKOCHOBEHUH.
HccnenoBanue AEMCTBUSL 3IEKTPUUYECKOTO TOJISA HaA
MIPOBOJTHUKY U TUDJIEKTPUKH.
7.20 COopka u mpoBepka pabOTHl AIIEKTPUUECKOW IIETH

MIOCTOSTHHOTO TOKa.

W3mepeHue u peryJinpoBaHHue CUIIbI TOKA.

W3mepeHue U peryinpoBaHye HallPsHKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO
4yepe3 pE3UCTOp, OT CONPOTUBIIEHUS pe3UcTopa M

69




9 KJIACC

HaIpsKEHUs Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh
AIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBL,  IUIOHIAJM  IONEPEYHOT0  CEYEHUs |
Marepuana.

[IpoBepka mnpaBuia CIOXKEHUS HANPSOHKEHUN TNpH
MIOCJIEIOBATEIbHOM COEJUHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBwia uisi  CHJBI  TOKa  NpH
napauieIbHOM COCIMHEHUU PE3UCTOPOB.
Omnpenenenre  pabOTBl  DJIEKTPUYECKOTO  TOKa,
uayiero yepes pesucrop. OmnpeneneHue MOITHOCTH
AIEKTPUYECKOTO TOKA, BBIJACISIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYILIETO
yepe3  JIaMIIOYKy, OT HAaNpsDKEHUs Ha  HEW.
Onpenenennie KIIJ[ narpeBarensa. HMccnenoBanue
MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.
N3yueHne MarHMTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB
Ipu uX OO0BEOUHEHUM U pazfjeseHuu. MccnenoBanue
JIEUCTBUSI  DJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
cTpeniky. OnbITHI, JIEMOHCTPUPYIOIIHME 3aBHCHUMOCTD
CUJIbl B3aMMOJICHCTBHS KATYIIKA C TOKOM M MarHuTta
OT CHWJIbI TOKa M HANpaBJEHUs TOKAa B KaTyIIKe.
N3yuenue elicTBUS MAarHUTHOTO IOJISl HA IPOBOJHUK
¢ TokoM. KoHcTpyumpoBanue u wusydeHue pabOTHI
BIIEKTPOABUTATESA. N3mepenne KITA
AJNIEKTPOJIBUTATEFHON  yCcTaHOBKM.  OMNBITBI  TIO
HCCIIEIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOU
WHIYKIIMW: WUCCJICIOBAaHUE W3MCHEHUH 3HAYCHHUS W
HaIpaBJIEHUsI MHIYKIIMOHHOTO TOKa

7.21

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

7.22

TexHUUeCcKre YCTpPOMCTBA: ANEKTPOCKOI, aMIIEPMETP,
BOJITMETP,  PEOCTaT, CUETYHMK  DIEKTPUUYECKOU
SHEPruy, 3JIEKTPOOCBETUTEIbHbBIE puoOOoPHI,
HarpeBaTeNIbHbIE  3JEKTPONpHOOpbl  (IIpUMEpHI),
ANIEKTPUYECKUE TPEJOXPAHUTEIHN, DJIEKTPOMATHUT,
AJIEKTPOJIBUraTeNb IOCTOSHHOIO TOKa, T'€HEPaTop
MIOCTOSIHHOT'O TOKa
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Kon
pasznena

Kox [IpoBepsiembie 37IEMEHTHI COJEPKAHUS
aJIeMEeHTa
MEXAHUWUYECKUE SBJIEHUA
2.1 Mexanuueckoe JBHKeHUE. MarepualibHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUECKOTO JIBIKECHUS
8.3 PaBHOMEpHOE MPAMOJIIMHEITHOE ABUKEHUE
###Par#H#HepaBHoMepHOE IPSAMOJIMHENHOE
8.4 nBwxkenne. CpeqHsis U MTHOBEHHasi CKOPOCTh Teja
MIPU HEPABHOMEPHOM JIBUXKEHUU
2.5 Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
' JIBUKEHUE
8.6 #H##HPar###CBo0oanoe magenue. OnsITel [ anuies
###Par###PaBHoMepHOE NBIKCHHUE IO OKPYKHOCTH.
8.7 Ilepuon u yacrtorta oOpaieHus. JIuneliHnas u yrionas
ckopoct. LleHTpocTpeMHUTENbHOE YCKOPEHHE
8.8 [TepBbriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetnii 3akon HeroToHa
8.11 HH#Par### [puHuuI cyneprno3uiuu Cul
8.12 Cuita ynpyroctu. 3akoH ['yka
213 ##H#Parf##(Cwila TpeHMsI: CUJIa TPEHUS CKOJIbXKEHHS,
’ CHUJIa TPEHHUS MIOKOs, IPYrue BUbl TPEHUS
214 ###Par#H###Cuna  TsSDKECTH M 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHUE CBOOOHOTO TaACHUS
215 Jewxenne tuaner Bokpyr Comnua. Ilepsas
’ KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku
216 PaBHOBecue wmaTepuasibHOM TOYKUA. AOCOIIOTHO
' TBEPAOE TEIO
#H##Par#t##PasHoBecue TBEPAOTO Tela C
8.17 3aKpEIUIEHHOW OChIO0 BpamieHus. MOMEHT CHIIBIL.
LlenTp TsKECTH
318 NmMnynsc Tena. M3menenue wumnyinsca. Mmmyibce
' CHJTBI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 Hi#HPar##PeakTHBHOE IBI)KEHHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
) PabGora cun Tsxect, ynpyroctd, TpeHus. CBs3b
' SHEPTUH U pabOTHI
8.23 IloreHumanpHass dSHEprus Tena, MOJHATOTO Hal
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8.24

MOBEPXHOCTHIO 3eMJIU

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

8.28

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

#H##Par###3akoH COXpaHEHUS MEXaHUYECKOU
SHEPTrUu

[TpakTuyeckue pabOTHI:

OnpezneneHue CpemHEH  CKOPOCTH  CKOJIBKEHUS
Opycka WM JBWKCHHS IIapUKa 110 HAKIOHHOM
wiockoctd. OnpeneneHne yCKOPEeHUs Tela IpH
PaBHOYCKOPEHHOM  JIBXKCHMHM [0  HAKJIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JBIOKEHHHM 0€3  HavdaabHOMN
CKOpOCTH.

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

HccnenoBanre  3aBHCHMOCTH  CHJIBI  TPEHUS
CKOJIbXKCHUST OT CHJIBI HOPMaJbHOTO JIaBJICHUSI.
Onpeneneane kod(hUIMEHTAa TPEHUS CKOJIBKCHUS.
Onpenencaue KECTKOCTH TPYKUHBL OmpeaeneHne
paboThI CHIIBI TPEHHS TPH PABHOMEPHOM JBHYKCHUHU
Tena o TOPH30HTAILHOU MTOBEPXHOCTH.
OnpezaeneHue pabOThI CHIIBI YIIPYTOCTH MPH MOABEME
rpy3a C  UCIOJB30BAHUEM  HEMOJIBIKHOTO W
IMOJABMKHOTO OJIOKOB

dusnueckue SBJICHUS B TMPUPOJE: TPUIHBBI |
OTJIMBBI, JBIKeHHE IIaHeT COJIHEYHOW CHCTEMBI,
PEaKTHBHOE JIBUKCHUE KUBBIX OPTaHH3MOB

8.29

TexHuueckne YCTPOMCTBA: CHHAOMETpP, ATYUKHU
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JBUKECHHUE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KoJeOaHWil: mepuoj, dacToTa,
aMIUTUTya
MaremMaTnyeckuii ¥ NOPYXUHHBIM ~ MasTHHKH.
9.2 [IpeBpamienre  »HepruM  MpU  KojeOaTelbHOM
JIBIOKEHUU
9.3 3aryxatomue Kojaebanus. BeiHyx1eHHbIe KoeOaHusl.

Pe3onanc
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10

94

Mexannueckue BoiHbL. (CBONCTBA MEXaHMUYECKUX
BOoiH. IIponosnbHble M monepedyHsle BOJHBL JlIMHA
BOJIHBI W CKOpPOCTb €€  paclIpOCTPAHCHMUS.
Mexanuueckue  BOJHBI B TBEPAOM  Tele,
CEICMMYECKHE BOJIHBI

9.5
9.6

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

Wudpas3Byk u yabTpa3Byk

9.7

[TpakTuyeckue paboOTHI:

OnpeneneHnre 4YacToThl W Iepuoja KojieOaHuit
MaTeMaTHYECKOT0 MasiTHUKA.

OnpeneneHue 4YacToThl W Iepuoja KojieOaHui
HPY>KUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH IE€pHOAA KoJeOaHUit
HOJBEIIEHHOI0 K HHUTH TIpy3a OT JJUHBl HUTH.
HccnenoBanne 3aBUCUMOCTH IepHoja KojeOaHui
NPYKHHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH  IepuoAa  KonebaHuil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
OpYy)XUHbL. M3MepeHHe yCKOpeHHsi CBOOOJHOTrO
nasieHus

9.8

duznyeckue SABICHHUA B npupoac: BOCIIPUATHC
3BYKOB JXUBOTHBIMHU, 3CMJICTPACCHUC, ceiicMUYecKue
BOJIHBI, HYHAMH, 3X0O

9.9

OJIEKTPOMA
BOJIHbBI

TexHu4eckne yCTpOMCTBA: JXOJIOT, HCIIOIb30BAHHE
VIBTPa3BYKa B OBITY U TEXHHUKE

I'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBLIE

10.1

ONEeKTpOMarHUTHOE  Toje.  DJIEeKTPOMarHUTHbIE
BOJIHBI. CBOMCTBA 3IEKTPOMArHUTHBIX BOJIH

10.2

10.3

[ITkana 3EKTPOMArHUTHBIX BOJIH

DJNeKTpoMarHuTHas npupoja cseta. CKOpOCTh CBeETa.
BosHoBBIE CBOMCTBA CBETA

10.4

[TpakTiueckue paboOThI:
N3ydyeHne CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa

10.5

10.6

@dusnueckue SBIEHHUS B IMPHPOJE: OHOIOTHYECKOe
JNefcTBHE  BUAMMOIO,  yIbTPaQHUOJIETOBOIO U
PEHTIE€HOBCKOTO U3JITY4eHU I

TexHuuyeckue YCTpOﬁCTBaI HUCIIOJB30BaHHUC
QJICKTPOMArdUTHBIX BOJIH IJIA COTOBOM CBS3U

11

CBETOBbBIE ABJIEHUA
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11.1 JlyueBasg monenb cBera. ICTOUHHKM cBETa
11.2 [IpsiMonuHETHOE pacIpOCTpaHEHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkanmo. 3akoH
' OTpPa)XEHHUS CBETa
114 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHUS CBETa.
' ITosiHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop nyyel B IMH3E
116 OnTuueckas cucrema Qoroarmapara, MUKpPOCKONa |
' TelecKona
117 I'maz kak onTudeckass cucrema. binzopykocts u
’ JAITbHO30PKOCTh
Paznoxxenne Oenmoro cBera B cHekTp. OIBITHI
11.8 Hptorona. CrnoxkeHue  CHEKTpaJbHBIX  IIBETOB.
Hucnepcus cBeta
[TpakTuyeckune pabOTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXEHMsI CBETOBOTO JIy4ya OT yIJia MaJeHUs.
###Par#H#l13yuenne XapakTEepUCTUK H300paskeHuUs
peaIMeTa B INIOCKOM 3epKalie.
###HPar###ccneqoBanue 3aBHCUMOCTH yria
MPEIOMIICHUSI CBETOBOIO Jyya OT yrja MaJeHus Ha
119 TPaHHULIE «BO3/1YX — CTEKJIO.
' ###Par#H#lonyyenne n300pakeHUIl € IOMOLIBIO
coOuparoIIel TUH3HI.
##H#Par###Onpenenenue (OKYCHOTO pPACCTOSHHUS |
ONTUYECKOI CUIIbI COOMpArOIIEeH JTUH3BI.
H#H##Par###ONBITH TIO pa3sIoKEeHUI0 Oeoro ceera B
CIIEKTD.
###Par###ONBITH 10 BOCIPUATHIO LIBETA PEAMETOB
MpH UX HAOIIOACHUH Yepe3 IIBETOBbIE (PHIBTPHI
®duznueckue sBIEHUs B npupoje: 3atmeHus CoiHua
11.10 u JlyHpl, 1Bera TeEl, ONTUYECKHUE SIBICHUS B
atMocdepe (uBeT Heba, pedpakius, pagyra, MUPax)
1L11 TexHuueckne  yCTpOWCTBAa:  OYKH,  IEPUCKOI,
' (oToanmnapar, ONTHIECKUE CBETOBOIbI
KBAHTOBGIE ABJIEHUA
2.1 OneiTer Pe3epdopna u mmanerapHasi MOJIETb aToMa.
12 ’ Mogens aroma bopa
122 Hcnyckanue u morjiouieHre ceera aToMoM. KBaHTHI.
' JluHeiyateie CrieKTphI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
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124 Crpoenue aromHoro sapa. HyxionHas wMoxenb
’ aTOMHOTO siapa. M30Torb
125 PaguoakTtuBHbIE IIPEBPAILCHHUS. ITepuon
' I0JIypacnasa aTOMHBIX sJIEp
126 SnepHble peakuuu. 3aKOHbBI COXPaHEHUsI 3apsI0BOIO
' 1 MacCOBOT'O YHCE
127 OHeprus cBsi3u aTOMHBIX snep. CBsi3p Macchl U
' SHEPTUH
12.8 Peakuun cunTesa u peneHus sapep. Mcrounuku
' sHepruu CosHIa U 3BE3]
12.9 Snepnas oHepreruka. JledcTBUE pPaaMOAKTHBHBIX
' U3JIy4YEHUH Ha )KUBBIE OPraHU3MbI
[TpakTuyeckune paboOTHI:
HabmtoieHue CIJIOMHBIX W JIMHEHYaThIX CIEKTPOB
12.10 U3ITyYEHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YACTHLIbI
0 TOPMO3HOMY TyTH (110 hoTOrpadusim).
W3mepenue paanoakTuBHOro hoHa
@usnueckue SBICHHUS B INPHUPOJAE: ECTECTBEHHBIN
pasioaKTUBHBIM ¢om, KOCMHUYECKHE  JIy4H,
12.11 paIOaKTUBHOE W3JIy4YCHUE NMPUPOAHBIX MHUHEPAJIOB,
JNEHCTBUE PaJUOAKTUBHBIX W3JIYyYEHHIl Ha OpPraHu3M
4eJI0BeKa
.12 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,
' MHAMBUAYaJIbHBIN 103UMeTp, kKamMepa Buiibcona

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

Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJbTaTaM
NMpoBePsIEMOro 0a30BOro ypoBHsI 0CBOEHHsI OCHOBHO# 00pa30BaTe/iLHOI
TpeOoBaHuUs NpOrpaMMbl OCHOBHOI0 00111er0 o0pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu GHU3UKK B HAYYHOHM KapTUHE  MHpa;
c(hOpMHUPOBAHHOCTh 0a30BBIX TPEACTABICHUA O 3aKOHOMEPHOM
CBSI3M M TIO3HABAEMOCTH SIBJIEHUI IPUPOJIbI, O POJIU IKCIIEPUMEHTA
1 B (Qu3uke, o cucremooOpasywomied poiu (GU3MKU B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHKH W TEXHOJOTuH, 00 HBOIIOLUU
(u3MYeCKUX 3HAaHUI U UX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTHMHE MHpa, O BKJAJE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
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¢u3MKOB B pa3BUTHE HAyKd, OOBACHEHHE  IPOIIECCOB
OKpY>Karollero MUpa, pa3BUTUE TEXHUKUA U TEXHOJIOTHI

3HaHUS O BUAAX Marepuu (BELIECTBO M IOJIE), O JBM)KEHUM Kak
crioco0e CyIIeCTBOBAHUSA MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM
TEOPUM CTPOSHHS BEIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBICHUH
IpUpOAbl  (MEXaHUYECKHUX, TEIJIOBBIX, AJIEKTPOMArHUTHBIX H
KBaHTOBBIX); YMEHME pa3iuyarh SBJICHUS II0 OIMCAHUI UX
XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JAHHOE (PU3MUECKOE SABJICHHE; YMEHHUE PACIO3HABAThH IIPOSBICHUE
U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, BBLACIASA
UX CYLIECTBEHHbIE CBONCTBA (IIPU3HAKH)

BJIaILGHI/IC OCHOBaMH ITOHSTHUIHOI'O arnmnapara 1 CMMBOJIMYCCKOTO
SA3bIKa (1)I/I3I/IKI/I M UCIIOJIb30BAHUC UX IJIA PCIICHUA yT-I€6HI)IX 3aaad,
YMCHHC XapaKTCpHU30BaATb CBOMCTBA TCII, (bHSH‘leCKI/IC SABJICHHUA U
IpOLECChbI, HCIOJIb3Ys Q)YHI[&MCHTEU'IBHBIG H  OMIIMPUYCCKUC
3aKOHBI

YMeHne omnuchBaTh HM3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE
SIBIICHHSI, UCTIONB3Ys (PU3NIESCKUE BEIINIHHEI

Brnanenne ocHoBaMHM METONOB HAy4yHOI'O IO3HAHUA C YUYETOM
coOnroficHUsT  mpaBuUi  Oe30MacHOro  Tpynaa:  HaOJIOJICHUE
(U3NYECKUX SIBIICHHIA:

YMEHHME  CaMOCTOSITEIBHO  COOMpaTh  IKCHEPHUMEHTAIbHYIO
YCTaHOBKY W3 JaHHOro Habopa 00OpyJOBaHMS 1O HHCTPYKIIUH,
ONHUCBHIBaTh XOJ OMNbITAa ¥ 3alUCHIBaTh €ro  Ppe3yJbTaThl,
(opMyIMpOBaTh BBIBOABI;

IPOBEIEHUE TPSAMBIX M KOCBEHHBIX H3MEpPEHHH (U3NYECKUX
BEIMYUH: YMEHHE IIJIJAHUPOBAaTh HU3MEPEHUs,, CaMOCTOSTEIbHO
coOMpaTh OKCIEPUMEHTATIBHYIO YCTAaHOBKY TI0 WHCTPYKIIUH,
BBIUMCIIATh 3HAUYEHWE BEJMYMHBI M aHAIM3HPOBATH TOTYYCHHBIC
pe3yiabTaThl € Y4YETOM 3aJaHHOM TOTPEIIHOCTH PEe3yJIbTaTOB
U3MEPEHU;

MIPOBE/ICHUE HECIIOKHBIX HKCHEPUMEHTAIbHBIX MCCIEOBAHUM;
CaMOCTOSITENILHO COOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY U
POBOJUTH  HCCIENOBAaHME IO HMHCTPYKLUH, TPEICTaBIATh
MOJTyYeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJE TaOIUI U
rpadMKOB, YUYUTHIBATH IOTPEIIHOCTH, JENaTh BBIBOIBI II0
pe3ynbTaTaM HCCle0BaHUS

[Tonnmanue XapakTepHBIX CBOWCTB (U3UYECKUX  MOJeJei
(MaTtepuanbHas TOYKa, aOCOMIOTHO TBEPJOE TENO, MOJIEIU
CTPOEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TE, IJIAHETApHAsT MOJEIIb
aToMa, HyKJIOHHAs MOJIEJIb aTOMHOTO s/ipa) ¥ yMEHHE TPUMEHSTh
WX I 00BSICHEHUST (PU3UYECKUX MPOIECCOB

76




YMeHue o0bACHATH (PU3NUECKUE MPOLECCHl U CBOMCTBA TEJI, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUYUHHO-CIICICTBEHHbIE
CBSI3U U CTPOUTHb OOBSICHEHHE C ONOPOM Ha M3y4YEHHbIE CBOMCTBA
(bu3nYecKux sBICHUH, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U
MOZEIIH

YMenue pemarb pacuéTHbie 3aaaun (Ha 0aze 2 — 3 ypaBHEHH),
WCIIONIb3YSl 3aKOHBI W (OpMYIbBI, CBs3bIBAIOIIUE (PU3UUECKHE
BEJIMYUHBI, B YaCTHOCTH, 3aMMCBIBATH KPATKOE YCIOBHUE 3aJayH,
BBISIBJISITH HEJIOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIBL,

8 HeoOXonuMble it €€ pelIeHHs, HCIOJb30BaTh CIIPaBOYHBIC
JAHHbIE, TPOBOJAUTH pPACUYEThl M OLEHUBATH PEATUCTUYHOCTH
MOJYYEHHOTO  3HAYCHUS  (PU3MYECKOM  BEIUYMHBI, yYMEHHUE
OTPENEATh Pa3MEPHOCTh (PU3MUECKOM BEIIMYUHBI, MOJYyUYEHHOU
P PEIICHUHU 33/1a91

YMeHue XapakTepu30BaTh IPUHLMIBI JEHCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX

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

VYMeHue HCIoNib30BaTh 3HaHUS O (U3MYECKHX SIBICHUSX B
MIOBCEJJTHEBHON KM3HM s oOecrieuyeHus O€30MacHOCTH IMpHU
oOpamieHun Cc  OBITOBBIMH  HpHOOpaMH U TEXHUYECKHUMHU

10 YCTPOWCTBAMH, COXPAHEHHUS 370pOBbsI M COOJIIOJCHHUS HOPM
9KOJIOTMYECKOI0 TOBEJIEHUS B OKpY’KaIOLIeH cpeje; MOHUMaHHE
HEO00XOJIMMOCTH MPUMEHEHUS TOCTHKEHUN (PU3UKU U TEXHOJIOTHHA
JUI pallMOHAJIBHOIO IPUPOIOIOIB30BAHUS

OneIT moucka, IpeoOpa3oBaHus M IpeACTaBlIeHUS HHQOpMAIUU
(U3MYECKOTO COAEPIKAHMSI C HCIOJIb30BAHUEM HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA; yMEHHE OLICHUBATh
JIOCTOBEPHOCTH MOJy4EHHOW MHPOpPMAIIMN HA OCHOBE MUMEIOLIUXCS
3HaHUI M JONOJHUTENBHBIX MCTOYHHUKOB; YMEHHUE HCIIOJIb30BaTh
11 IpU  BBIIOJHEHWH Y4YEOHBIX 3aJaHUM  HAay4HO-NOMYJSPHYIO
TuTeparypy (U3NYECKOro COJEp>KaHHs, CIpaBOYHbIC MaTepHallbl,
pecypcel cetu MHTepHer; BnajeHue 0a30BBIMH  HaBBIKAMU
npeoOpazoBanuss WHPOpPMAIUA M3 OJHOM 3HAKOBOW CHCTEMBI B
JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE
COO0O0IIeHUsI HA OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX HCTOUHUKOB

HNEPEYEHb JJEMEHTOB COJAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D IO
PU3UKE
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Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cucrema OTcuérta.
' OTHOCHUTEIILHOCTD JABUXXCHU S
12 PaBHomepHoe u HepaBHOMepHOe ABMkeHue. Cpeansisi ckopocTb. dopmyia
’ JUISL BBIYMCIICHHS CPETHEH CKOPOCTH: V = S/t
PaBHOMepHOE MpAMONMHENWHOE IBH)KEHUE. 3aBUCUMOCTh KOOPIWHATHI Tela
OT BPEMEHH B CITy4yae paBHOMEPHOT'O MPSIMOJIMHEHHOTO JIBHXKEHUS:
13 xX(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JJIsl MPOEKIHUU CKOPOCTH, MPOCKIUU
MepeMenieHusl, MyTH, KOOPAWHATHl MPU PABHOMEPHOM MPSMOJIMHEHHOM
JBUKCHUH
3aBHCUMOCTh KOOPJAWHATHI Tella OT BPEMEHHU B CiIydae PaBHOYCKOPEHHOIO
HpHMOHHHeﬁHOFO JABUXXCHUS:
2
Se(f) =vo, #1+ay+ ;
2
@opMyIIbl Ul MPOEKIMHU MEPEMEIIEHUs, POEKIIMY CKOPOCTH U IIPOEKIUHU
YCKOPEHHUS IIPU PABHOYCKOPEHHOM IPSMOJIMHEHOM JIBUKECHHU:
FE
1.4 5. ()=, 1 +a
U_,{_(f) =Up, T, 1,
a,(r) =canst,
Ul.‘r: - le: ZEHIS.‘E
I'paduku 3aBUCMMOCTH OT BPEMEHHU TSI POEKIUH YCKOPEHUsI, TPOEKIIUU
CKOPOCTH, ITPOEKLIUH NEPEMEIIEHNUS, KOOPHHATHI IPU PABHOYCKOPEHHOM
MPSIMOJTUHEIHOM JBUKEHUH
CBoOoanoe maaenue. Dopmysibl, ONMHUCHIBAIOIINE CBOOOHOE TajJeHUE Teja
M0 BEPTHUKAIU (JBUKEHHE Tella BHU3 WUJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH
1.5 3emnun). ['paduky 3aBUCMMOCTH OT BpPEMEHU MAJ TPOEKIUU YCKOPEHWS,
MPOEKIIUH CKOPOCTH M KOOPAMHATHI MPU CBOOOJHOM MaJeHUM Tejla IO
BEPTHKAIH
CKOpOCTh PaBHOMEPHOIO ABWKEHUS Tela IO OKpYKHOCTH. Hampasienue
CKOPOCTH.
dopmyna Ui BHIYMCIEHUS CKOPOCTU Yepe3 paauyc OKPYKHOCTH U MEPUOJ
oOparieHus:
1.6 o xR
T

HeHTpOCTpeMHTeHBHOC YCKOPCHHUC. HaHpaBHeHI/IC HCHTPOCTPEMUTCIILHOT'O
YCKOPCHUA. (DopMlea JJI1 BBIYUCIICHUSA YCKOPCHUS:
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®opmyina, cBsI3bIBaIONIas EPUOJT U YACTOTY OOpaleHHUS:

velL
T

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

1.7 _m
P=7

1.8 Cuia — BexkTopHas ¢uzudeckas BeaudrHa. CI0KeHHUEe CH

1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HerotoHna:

F=m-a

1.10
CoHnanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHJIBI,

JEUCTBYIOLLEH Ha TEJIO

B3anmoneiicteue ten. Tpernii 3akoH HeroToHa:

1.11 — =
Fyy=-F,

TpCHI/Ie IOKOSA U TPCHUC CKOJIbXKCHUA. d)opMyna AJI1 BBIYUCIICHUA MOIYJIA
1.12 CHJIbI TPCHUSA CKOJIbXKCHUA:

FTF_ =n-N
Hedopmarus Tena. Ymnpyrue u Heynpyrue nedopManuu. 3aKoH YIPYyrou
1.13 nedpopmaruu (3axoH ['yka):
F=k-Al

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

F-c. my -ih‘:
R
1.14 Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO HaIeHHs.
dopmyna ISt BBIUACICHHS CHIIBI TSHDKECTH BOJIM3U MOBepXHOCTH 3emiu: F =
mg.
JBmxenue manet Bokpyr Connna. [lepBas kocMudeckasi CKOpOCTb.
HesecomocTs n neperpysku

Nwmnynbe Tena — BeKTopHas pu3nyecKasi BEIMYUHA.
1.15 p=mi
Nmnynbe cuctemsl Ten. M3menenne umiysnbsca. IMIynbe CUITbl

3aKkoH COXPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:

.16 D=1+, U, =const
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PeakTuBHOE NBUKEHUE

Mexannueckasi padora. @opmyra /sl BBIYUCIEHUS paOOThl CHIIBL:

A=Fsoosa
1.17 MexaHn4uecKkast MOIITHOCTb:
A
N==
r
Kunernueckast u noteHmanbHas sHeprus. Gopmysa [yt BBIYUCICHUS
KUHETUYECKON DHEPIUU:
HE)E
E E=
2
1.18 o
Teopema o kuHeTHueckor sHeprun. Popmyrna s BBIYUCICHUS
MOTEHIIMATBLHON SHEPTUH TeJIa, TIOAHSITOrO
Haj 3eMIEi:
E,=mgh
Mexannyeckas dJHEeprus:
E=E;.+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opmyiia Jisl 3aKOHA
COXpaHEHHUS MEXaHWYECKOW YHEPTUU B OTCYTCTBUE CHJI TpeHUs: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUHU TTPU HAIMYUU CUIIBI TPCHHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. MomeHT cuibl: M - Fl.
VYcinoBue paBHOBECHS pblyara:
120 M+M+.=0
[ToasmxHbIM 1 HeOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= A‘E[ME:&E&.H
Aaarpaqemaﬂ
JlaBiieHure TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHHS JaBJICHUS TBEPAOIO Tea:
p= F
5
1.21 Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.
dopMyia 1151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIAKOCTH:
D=pg+Py,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
1.23 3akoH Apxumena. @opMmyna sl ONPEACICHHS BBITAIKUBAIOIIECH CHUIIBL,
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1.24

JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTb WIH Ia3:
F Apw. = pev

VcaoBue nnaBanus tena. IlnaBanue CyI0B H BO31YXOIIJIaBaAHUC

Mexannueckue kojeOaHHUs. AMIUIMTYIA, MEPUOJ M YacTOTa KoJeOaHHIA.
dopmya, cBA3BIBaIONIAs YACTOTY M MEPUOJ] KOJICOAHMIA:

1.25

1.26

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. [IpeBpaineHue sHepruu Ipu
K0J1e0aTeNbHOM ABUKEHUU

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)KeHI/IC 3By1(0BOI>i BOJIHBI Ha I'PaHHUIIC
IByX cpen. H(pa3Byk u yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3Mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPYXUHBL, K03()(HUIIMEHTa TPEHUS CKOJIbKEHHUS; paOOThI CUIIbl TPEHUS, CHIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABHKEHHsI OpyCcKa IO HAaKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka Ipu JBM)KEHUM MO HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuosia KojieOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEpHOAa
KojeOaHUi TNPYKUHHOTO MAasTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIEro Ha
pplyar; paboThl CHUJIBI YIPYrocTH MpU MOABEME Tpy3a C IOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YOPYTOCTH TMpU TMOABEME Tpy3a C
IIOMOIIBIO TTOJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEOBOI CHIIBI OT 00b&Ma MOrpyx EHHOM
4acTH Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBHCHUMOCTH BBITAJIIKMBAIOLIEH
CWJIBI OT MAaccChl Te€jla; CHJIBI TPEHHUS CKOJIBXEHMSI OT CHJIBI HOPMalbHOIO
JABIEHUSd M OT pPOJa IOBEPXHOCTH; CWJIBI YINPYrOCTH, BO3HUKAIOIIEH B
MpYXHUHE, OT CTENEeHH AePopMaly MPYXKUHBI, YCKOPEHHUs] Opycka OT yria
HaKJIOHa HampapBisoLIel; mnepuoga (YacToThl) KoJeOaHUI HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; MepHoja KoneOaHui MpYKHMHHOTO MasTHHUKA OT
Macchl TIpy3a M IKECTKOCTU MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuosia KosieOaHWH HUTSHOIO MasTHHKAa OT Macchl rpys3a. IIpoepka
yCIIOBUSI paBHOBECHS pblyara

1.30

Qusuueckue seneHus 6 npupode. TIPUMEPBl IBMKEHHUS C Pa3INYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHBOM NPUPOAE, NECUCTBUE CUIIBI TPEHUS B
MPUPOJIE€ U TEXHHUKE, NMPWIMBBI U OTJIMBBI, JBWXKeHHE MiaaHeT CoJIHEeuHOU
CUCTEMBI, PEAaKTUBHOE [BUXECHUE O>KUBBIX OPraHU3MOB, pblYard B Tele
YeJI0BEKa, BIMSIHUE aTMOC(HEPHOTro JIaBJICHUS Ha )KMBOI OpraHusM, IjaBaHue
pBIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETpSICEHHE, CelicMUYecKue
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BOJIHBI, HYHaAMH, 3X0O
Texnuueckue yCWlpOﬁCWlGd.‘ CIIMAOMETP, AaTYHUKHU ITOJIOXKCHHUA, paCCTOSIHHUA U

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

131 cooOmIarnImecs coCyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKHN ITpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOH HACOC, apeoMETp, IXOJIOT,
MCIIOJIb30BAHUE YIBTPAa3BYKa B OBITY U TEXHHKE

2 TEIUIOBBIE ABJIEHW A
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMUHETUUECKONH TEOPUU CTPOECHMUS

2.1 BemiecTBa. Mojenu TBEPAOTO, JKUAKOTO U Tra3000pa3HOrO  COCTOSHHUA
BemlecTBa. Kpucramuimyeckue u amopHble Tena

29 JIBukeHue dactul BemiecTBa. CBS3b CKOPOCTH JBMKEHMSI YacTUIl C

' Temneparypoii. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CmauvBaHuE M KallWUISIPHbBIE SIBJICHUS

24 TenioBoe paciiupeHue u cxxarue

2.5 TennoBoe paBHOBECHE

r6 Buytpennss sueprus. Pabora u Teruionepenada Kak CIOCOOBI M3MEHEHHS

’ BHYTPEHHE!N 3HEPIUH

2.7 Bunel Temionepenayn: TEMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxaenue Tteia. KoaudecTBo TemnoTel. Y nenbHas

28 TEIUIOEMKOCTb:

O=cm(ty—t)
3aKOH COXpaHEHMs PHEPIUU B TEIUIOBBIX IpOIEcCax. YpaBHEHUE TEIIOBOTO
2.9 OanaHca:
O +0, +..=0
Hcnapenne n koHnaeHcanus. M3MeHeHHe BHYTPEHHEH DHEPIrHH B IPOLECCE

2.10 UCIapeHHus M KOoHAeHcauuu. KumeHwe S>KMIKOCTH. YJenpHas TeIuloTa
napoo6OpazoBanus: L = Q/m

2.11 Brnaxnocts BO3myxa
[InaBnenne u xpucraummsanus. l3MeHeHue BHYTpEHHEH OJHEPruu IIpH
IUIABJIEHUN U KPUCTAJUIM3ALMU. Y AeNIbHAs TEIUIOTA MIJIaBJICHUS:

2.12

' _9
& m
’ 13 BHyTpeHHs1 SHeprus cropaHusi TOIUIMBA. YJelbHass TEIUIOTAa CTrOpaHus
' TorumBa: g = Q/m
2.14 [Tpuntuns! paboTs! TemnoBbix Apuraresnei. KIT/I teruioBoro apuratens
515 IIpaxmuueckue pabomol

W3mepeHne  ynenpHOW — TEIUNIOEMKOCTH — METAJJIMYECKOro  LIMJIMHJPA;
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KOJIMYECTBA TEIUIOTHI, IIOJY4EHHOIO BOJOM KOMHATHOM TeMIIepaTyphl
(UKCUpOBaHHON Macchl, B KOTOPYIO OIYIIEH HArpeTblii IWIMHJD;
KOJIMYECTBA TEILIOTHI, OTJAHHOTO HArPETHIM LUIUHAPOM, IIOCIE OIyCKaHUs
€ro B BOJY KOMHATHON TEMIIEpaTyphl; OTHOCUTEIBHON BIa)KHOCTH BO31YXa;
YAEIBbHOW  TEIUIOTHl  IUIaBieHUs Jipaa. MccnenoBaHue  M3MEHEHHMS
TeMIIepaTypbl BOJbl MPU PA3JIMYHBIX YCIOBUAX; SBJICHUS TEIUIOOOMEHA IpU
CMEIINBAHNUN XOJOJHOW U TOpsiYed BOJBI; IIPOLECCA UCITAPEHHUS

Dusuueckue  A61EHUSA 6 npupode.‘ TTOBCPXHOCTHOC HaTsXKCHUC u
KallWJUIAPHBIC SABJICHHUA B IIPUPOAC, KpUCTAJIBI B IIPUPOAC, HU3IIYUCHHUEC

216 Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3oBaHHE POCHI,
TyMaHa, UHes, CHera
Texnuueckue  ycmpoticmeéa.  KalNWUIAPbl, TPUMEPbl  HUCIOJIb30BAHMS
517 KPUCTAJJIOB, >KHJKOCTHBIA TEPMOMETpP, JMJAaTUMK TEMIIepaTyphbl, TEPMOC,
' CHUCTeMa OTOIICHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHa,
JIBUTaTEJIb BHYTPEHHETO CTOPAHMS
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU I
3.1 DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUECKUX 3apsJI0B
32 BsaumopeiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
34 Onektpuueckoe mosne. Hanpsok€HHOCTh asnexkTpudeckoro mosts. [Ipunmmn
' CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurtenu snexktpuueckux 3apsiaoB. [leficTBHE SIEKTPUUYECKOTO TMOJs Ha
' AIEKTpUYECKUE 3apsbl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHHBIN 3nekTpuyeckuid TOK. JlelcTBus snekTpuyeckoro Toka. Cuna
3.6 Toka. Hampsixenue.
I=q/t,U=A/q
37 DNEeKTPUYECKOe COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUIECKOE COMTPOTHBIICHHE:
) R = pl/S
3.8 3axon OMa a1 yyacTka aekrpudeckoi nenu: I = U/R
[TocnenoBarenpbHOE COETMHEHHE TPOBOAHUKOB:
I, =I,; U=U,+U,.: R=R +R,
3.9 [TapannensHOE COeIMHEHNUE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U =U;I=1+1L; R:%.
CwmeriaHHbIe COETUHEHUS TIPOBOTHUKOB
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 TOJie MPSMOrO MPOBOJHUKA C TOKOM. JIMHMM

3.12 MarHMTHOU MHIYKIIUH
113 MarautHoe 1oJie MOCTOSHHOTO MarHuTa. BzanMopeiicTBHe MOCTOSIHHBIX
' MarHuToB

3.14 JIeficTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM

3.15 OnbiTel Papazes. SABiaeHue 35eKTpoMarauTHoM nHaykuu. [Ipasuio Jlenma
IIpaxmuueckue pabomul
W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIICHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX IMPOBOJHUKA;

3.16 3aBUCHUMOCTH COIPOTUBICHUS OT JJIWHBI TPOBOJHHUKA, IUIOMIATU €ro
MONEPEYHOI0 CEYEHHUS U YJEIbHOIO CONPOTUBIICHUS.
IIpoBepka  mpaBwia  aus AIIEKTPUYECKOTO HanpsDKEHUsT — Ipu
[IOCJIEZIOBATEILHOM  COEJAMHEHWU IPOBOJHUKOB; IpaBWJa JUIsl  CHJIBI
ANEKTPUYECKOT0 TOKa MpPU MApPAJICIIbHOM COECIUHEHUH IPOBOJAHUKOB
(pe3uCTOpHI U JIAMITOYKA)
DQusuueckue A61eHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 AJIEKTPUYECTBO HKUBBIX OPraHU3MOB, MAarHUTHOE TIoJie 3eMiH, Jpeid
IIOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJ1s1 )KU3HU Ha 3emiie, OJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIEpMETpP, BOJBTMETP, pPeoCTar,
CUETUMK JJIEKTPUUECKOM HSHEPruH, SIEKTPOOCBETUTENbHbIE MPHOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MIpEeIOXPAaHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb IMOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DOnekTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JlygyeBas monens cBeta. [IpsmonuneliHoe pacpocTpaHeHue cBeTa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Jucnepcus cseta

394 JInnza. Xop nydeii B nuH3e. POKyCcHOE paccTOsIHUE JIUMH3bI. OnTHYecKas cuia

' muu3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucreMa. OnTuueckue npruOopbl
IIpakmuyeckue pabomul
###Par#t#l13mMepeHrne ONTHYECKON CHIIBI COOMparomiel JTHH3BL, (POKYCHOTO

396 paccTrosHUs coOuparomieil JuH3bI (M0 CBOMCTBY paBEHCTBa pPa3MEpoOB

npeaMera U n300pakeHus, KOTia IPeAMET PacIoOkKEeH B IBOMHOM (OKycCe),
MOKa3aTessl MPEIOMIICHHSI CTEKIIA.
###Part##lccnenoBanne cBONCTBA U300paKEHUS, TOJIYICHHOTO C IIOMOIIBIO
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cobuparomield JUH3bl; U3MEHEHHs (POKYCHOTO PacCTOSHHS JABYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa IPEJIOMIIEHHS CBETOBOIO JIyda OT yIJla MaJcHUs Ha
IPaHULE «BO3JyX — CTEKIIO»

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

327 OINITUYECKHUE sIBIEHUS B atMoc(epe (uBeT HeOa, pedpakuus, pagyra, MEPax)
398 Texuuueckue ycmpouicmea: OUYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
) CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
41 PamnoaktuBHOCTh. Anb(a-, Oera-, ramma-usnydeHus. Peaknum anbda-u
’ Oera-pacmana
40 OmnwiTel Pesepdopna mo paccesnuto anbda-yacturl. [lmaHerapHas MoJenb
' aroma
4.3 CocraB aromHoro sjpa. M3oronst
4.4 [lepuon monypacnaga aTOMHBIX s7Ep
4.5 SAnepHbie peakiuu. 3aKOHbI COXPAaHEHUS 3aPsII0BOIO U MACCOBOTO YHCEN
Qu3suueckue s6NeHUss 8 Npupoode: ECTECTBEHHBIH paJUOAKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IyuYE€HUE MPUPOTHBIX MHUHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX M3ITy4YEeHUI Ha OpraHU3M YeJoBeKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKON, WHIAUBUAYAIbHBIA JI03UMETD,

KaMepa BI/IJ'IBCOHa, AACpHad OHCPIreTUuKa

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

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

- @wsuka, 8§ xnacc/lleppimkna WM.M., HWBanoB A.W., AxuuoHepHOoe OOIIECTBO
«M3parenscTBO «IIpocsenienue.

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

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

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

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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