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IHOACHUTEJBbHASA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOIO 0O0mIero oOpa3oBaHUS COCTaBIIEHA Ha
OCHOBE TIOJIOKEHWW W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenpHOM TmporpamMmel, npenactaBieHHbix B @DOI'OC 00O, a Ttakke ¢ y4éToMm
dbenepasibHON pabodeil mporpamMmbl BocnuTaHus W KoHuenumww mnpenonaBaHus y4eOHOTO
npeaMera «Pusukay.
[IporpamMma peanusyercss Ha ©Oa3e IleHTpa 0Opa30BaHUS E€CTECTBEHHO-HAy4yHOW U
TEeXHOJIOTHYeCKOoi  HampaBieHHoctH  «Touka pocra»  Mcmonb3oBanue — 00opynoBaHUS
1abopaTopuy TEXHOJIOTUYECKOW HaNpaBIE€HHOCTH IO3BOJSET CO3AaTh HEOOXOAMMBIE YCIIOBUS
st 5P PEeKTUBHON OpraHU3alny MPAKTUIECKON 0TpaObOTKH HaBBIKOB 00YUYaIOIIUXCS.
ConepxaHue  MPOTPaMMBbl o ¢bu3uKe  HampaBlIEHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYaIOUIMXCS W OpraHU3allUi0 W3ydeHHs (UMK Ha
NesITeIbHOCTHOH OcHOBe. B mporpamme mo (u3uKe YYHUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenMera B peanusanuu TpedoBanuii DPI'OC OOO k MIaHUPYEMBIM JUYHOCTHBIM U
METanpeaIMETHbIM  pe3yiabTaTaM  OOy4eHHs, a  TakkKe  MEXIpPEeIMETHbIE  CBSA3HU
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMUA.
[IporpamMma no ¢u3uke ycTaHaBIMBaeT pacipelieleHre yueOHOro Marepuaia Mo rojam
oO0yyeHus (o Kiaccam), NpeUlaraeT NPHUMEPHYIO IIOCIEJOBATENbHOCTh H3YYECHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUsSI MPEAMETHOTO COJEepKaHus U y4éTe BO3PACTHBIX
0coOeHHOCTeH 00yUaronIuXCs.
[Iporpamma o ¢usuke pa3padoTaHa C IeJIbI0 OKa3aHUsI METOJUYECKON MTOMOIIN YUUTEIIO
B CO3JIaHUM paboueil MPOrpaMMBbl IO Y9eOHOMY MPEIMETY.
®dusuka SBISIETCS CUCTEMOOOPA3YIOIIUM Il €CTECTBEHHO-HAYUHBIX Y4€OHBIX MTPEIMETOB,
MIOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOIIECCOB U SBICHH, MU3y4aeMbIX XUMHEH,
Ounosorueit, acTpoHoMuel u Gu3nIecKoi reorpadueid, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeAocTaBiseT HauOosiee SICHbIE 00pa3llbl MPUMEHEHHUST HAy4yHOro MeToia
MO3HAHUS, TO €CTh CIIO0CO0a MOTyYeHHs JOCTOBEPHBIX 3HAHUH O MHpE.
OpmHa w3 TIaBHBIX 3a7a4 (PU3NYECKOTO 00pa3oBaHHS B CTPYKTypE 00IIero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTH W HHTEpeca K HayKe Yy
00y4aroIuXCsl.
Wzyuenne ¢us3ukun Ha 0a30BOM YpOBHE MpPEAINONaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:
® HAy4HO OOBSICHSTH SIBIICHUS,
® OIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO HUCCIIEOBaHUS;
® UHTEPHPETUPOBATh JAHHBIE U HUCIHOJB30BaTh HAYYHbBIE JI0Ka3aTeIbCTBA JUIS
MOJTyYEHUs BBIBOJIOB.
Ienn w3yuenuss pU3MKKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OINpEACTCHBbI B
Konuenmun npenogaBanusi yuebHoro npeamera «Du3uka» B 00pa30BaTeIbHBIX OpraHU3aAIUIX
Poccuiickoit ®enepannu, peanu3ylOIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrpaMMBl,
yTBepkI€HHON pemenneM Kosmernn MunHucrepctBa mpocBenieHus Poccuiickoit denepanuu
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).
Henun nzyvyenus PpU3UKHU:
e npuoOpeTeHne HHTepeca W CTPEMIICHHS OOydYalolmUXCsl K HAayYHOMY H3y4EHHIO
IPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

® Dpa3BUTHE TMPEICTABICHHA O HAYyYHOM MeETO/A€ TMO3HaHWsA U  (HOPMHUPOBAHHE
UCCIIEIOBATEIBCKOTO OTHOILIECHHS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuy U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;



e (opmupoBaHuE NPEICTABICHUNA O POIH (PU3MKH IS Pa3BUTHUS APYTrUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TPEICTAaBICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaTIbHON
NesATeTLHOCTH, CBSI3aHHOM ¢ (DU3UKOM, IMOJATOTOBKA K JaIbHEHIIEMY OOYYCHHUIO B 3TOM
HaIpPaBJICHUU.

JlocTrkeHne STUX IeNied mporpaMMbl 1Mo (HU3UKE HAa YpPOBHE OCHOBHOTO OOIMIETO

o0Opa3oBaHus 00eCIIeYnBaCTCS PEIICHUEM CIICAYIOINX 3a4a4:

e npuoOpeTeHHe 3HaHWK O JHUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHMYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TpHOOpPEeTEeHHWE YMEHHMM ONHUCHIBATh W OOBACHATH (U3MYECKHE SBICHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHHUS MPOCTEHIINX pacu€THBIX 3a7ad C HCIOJb30BAHUEM
bu3HYECKUX MOJIeNiei, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOMIOJaTh MPUPOAHBIE SBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIEPUMEHTAIBHBIE MCCIEAOBAHUSA C HCIOIb30BAaHUEM
U3MEPUTENbHBIX TPHOOPOB;

e OCBOCHHE TPUEMOB paboOThl ¢ WH(MOpMaIend (U3HUECKOTO COACPKAHUSA, BKIIOUYAS
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (HU3UKH, aHAIM3 HW KPUTHYECKOE
OIICHUBaHKWE UH(POPMAIINH,

® 3HAKOMCTBO cO cdepamu mpodhecCHOHATBHON NeATeTbHOCTH, CBI3aHHBIMU C (PU3HUKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha TOCTIHKEHUAX (PU3NUECKON HAYKH.

Ha u3ydenune ¢usuxu (6a30BbINi YpOBEHH) Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS
orBoauTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B He/len0), B 8 kiacce — 68 gacos (2 yaca B
HEJIEIIO0), B 9 KJ1acce — 102 yaca (3 gaca B HEJICITIO).

IIpu peanu3anuu NpPaKTH4YecKON YaCTH MPOIrPaMMbl MCIIOJb3YyeTCsl 000pya10BaHHe U
MaTepuaibl neHTpa «Touka pocra».



COJEPKAHUE OBYUYEHMUA
7 KJIACC

Paznen 1. ®u3uka u €€ posib B MO3HAHUM OKPY:KAOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeaMYUHBL. M3MepeHue Qu3MUecKux BeaHuuH. Du3nueckue NpHOOPHI.
[TorpemHocTe u3MepeHuit. MexayHapoiHasi CUCTEMA €IMHHILI.

Kak ¢wu3uka m npyrue ecTeCTBEHHBbIE HAyKH WM3Y4aloT MPUPOIy. EcTecTBEeHHO-HAYUHBIN
METOJl TO3HAHUs: HAOIIOJIEHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBIKEHHUE THIIOTE3,
SKCIIEPUMEHT [0 TIPOBEpKE THUIOTe3, OObsICHEHHE HabmomaeMoro sBieHus. OnucaHue
(U3NYECKUX SIBICHUH C TOMOIIBIO MOJETIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SBJICHUSI.

2. ®usuyeckue MpuOOPHI U MPOIleAypa MPSMBIX U3MEPEHHUI aHAIOTOBBIM U IIU(PPOBBIM

prudopoMm.

Jlabopamopnuvie padbomut u onvimot.

Omnpenenenue eHb AeICHUS HIKaIbl UK3MEPUTEIBLHOTO Mproopa.
N3Mepenne paccTosHUiA.
W3mepenune 00bEMa )KUIKOCTH U TBEPIIOTO TeNa.
Onpenenenne pasmMepoB MaJIbIX TEl.
W3mepenre TeMriepaTypbl NOpH IOMOIIM KUAKOCTHOTO TEepMOMETpa M JaT4yMKa
TEMIIEPATYPHI.
6. IIpoBeneHue wuccieoBaHHsS MO MPOBEPKE THUIIOTE3Bl: JAIBHOCTh IMOJETA NIAPHKA,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHava/ibHbIE CBeIEeHUS O CTPOEHUM BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONbITHL, 10Ka3bIBAIOILINE
JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBmxkenue yactull BemiecTBa. CBsI3b CKOPOCTH JABWKEHHUS YACTULl C TEMIEpaTypoi.
bpoyHoBckoe naBmxeHue, mauddysus. BzaumonelcTBHE YacTHIl BEIIECTBA: NPHUTHKCHUE U
OTTaJIKMBaHUE.

ArperaTHple COCTOSIHMSI ~ BELIECTBA: CTPOCHME Ta30B, JKUAKOCTEM M  TBEPHABIX
(kpuctaminueckux) Ten. B3auMocCBsI3b MeXAy CBONCTBAMU BELIECTB B Pa3HBIX arperaTHbix
COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOGmonenne 6poyHOBCKOTO JBHKCHUS.

2. HaGmonenue nuddysun.

3. Ha6JIIOI[eHI/IC HBHCHHﬁ, O6’b$ICH$IIOH_[I/IXC$I MMPUTAKCHUCM WJIN OTTAJIKUBAHUCM YaCTUIL]
BCIICCTBA.

Jlabopamopnuvie padbomut u onvimot.

1. OrueHka 1uaMeTpa aToMa METOJIOM PSI0B (C UCTIOIB30BaHueEM GoTorpaduii).

2. OmbIThl MO HAOTIOEHUIO TEIJIOBOIO PACHIMPEHNUS Ta30B.

3. OmbITHI MO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO MIPUTSIKCHUS.

Pa3znen 3. /IBuskeHUe ¥ B3auMOAelicTBHE Tel.

Mexannueckoe JBUKCHHE. PaBHOMEpHOE H HEpaBHOMEpHOEe JBHKeHUE. CKOPOCTb.
CpenHsisi CKOPOCTh IPY HEPABHOMEPHOM JBHMKCHHUH. Pacy€ér myTu U BpeMEHHU JABIKEHHUSL.
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SBnenue wHepuuu. 3akoH HHepuMH. B3aumojneicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOpPOCTH JBMKEHMs Tell. Macca xak mepa umHepTHOCTH Tena. IlnotHocTs BemecTBa. CBsi3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumoneuctBusi Tein. Cuiia ynpyroctu U 3akoH ['yka.
N3mepenne cuiabpl ¢ MOMOIIBK JWHAMOMETpa. SIBiIeHWEe TAroTeHus W cuia Tsokectd. Cuna
TSDKECTU Ha JApyrux Iutanerax. Bec Tema. HeBecomocTh. CrojkeHHE CUJI, HANpPaBIIEHHBIX IO
oaHoi mpsiMoi. PaBHozaelicTByromas cuii. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B IpUpoAE U TEXHUKE.

Hemoncmpayuu.

HabmoieHrne MexaHu4ecKoro ABMKCHHUS TEla.
N3Mepenne cKkopoCcTH NPSIMOJTMHEUHOTO IBHYKEHUS.
HaGmoienue siBIeHUS MHEPITUHL.
Ha6mronenne n3aMeHeHus: CKOPOCTH MPY B3aMMOICHCTBHH TEJL.
CpaBHeHHE Macc O B3aUMOAECHCTBUIO TEN.
CnoxxeHue CcuJjl, HapaBJICHHBIX 110 OJTHON MIPSIMOH.
ﬂaﬁopamopuble padomul u onvimel.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO IBMKEHHS (IIapuKa B KHIKOCTH, MOJEIU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjanee).
2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJIbBKEHHs OpyCKa WM LIapuKa 10 HAKJIOHHOM
IJIOCKOCTH.
OnpeneneHne IOTHOCTH TBEPIOTO TeENA.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHHs (aedopManuu) Mpy>KUHbI OT
MPUITOKEHHOMN CHUJIBI.
5. OneITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tena U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl YMEHBIIICHHSI U yBEIMYEHUS J1aBlieHus. J[aBneHue raza. 3aBHCUMOCTh
JaBJIeHUd Ta3a oT 00béma, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TelaMU, KUAKOCTIMU
u razamu. 3akoH [lackansg. [IlHeBMaTHyeckue MalllMHBI. 3aBUCHUMOCTb JIaBJICHUS >KUJKOCTU OT
rryounsl.  ['mapocratmdeckuit  mapagokc. CooOmiaromuecs cocynbl. [ mapaBiudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMochepHoe maBieHHe. [IpUUMHBI CyIIECTBOBaHHUS BO3AYITHOM
obonouku 3emnu. Onbir Toppuuennu. M3mepeHue aTMocepHOro AaBICHHUSA. 3aBUCHMOCTD
aTMoc(epHOro JaBiIeHHS OT BBICOTHI Haja YypoBHeM Mops. I[lpubopsl s u3MepeHus
aTMOC(epHOTO AaBICHHS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYyXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS T'a3a OT TeMIEPaTyphI.

[lepenaua naBneHus: KUJKOCTHIO U TA30M.

Coo0mmaronmecs CoCyibl.

I'mppaBnuueckuii mpecc.

[TposiBneHue neicTBUS aTMOC(PEPHOTO JTABICHHMS.

3aBUCUMOCTh BBITAIIKUBAIONIEH CHIIBI OT 00bEMa MOTrPYKEHHOHM YacTH Tela U

IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BRITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOW KUJIKOCTH.

8. VYcnoBue IuiaBaHus TeN: IUIaBaHWE WM IOTPY)KEHHE TeJI B 3aBUCUMOCTH OT
COOTHOUIEHUSI TUIOTHOCTEHN Teja U KUJKOCTH.

Jlabopamopnuvie padbomut u onvimot.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KHUAKOCTh
YacTH Tena.

2. OmnpeneneHWe BBITATKUBAIOMIEH CHIbL, JIEUCTBYIOIIEH Ha TeJO, MOTpyKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOWICH CWJIbL, JEWCTBYIOLIEHW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, I€MOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOLICH CHUJIbI, ICHCTBYIOIIEH HA
TEJIO B KHMJKOCTH, OT 00bEMa MOTrpyKEHHOM B )KMIKOCTb YAaCTH TeJa M OT IUIOTHOCTH
KUIKOCTH.

5. KoHctpyupoBaHue apeomMeTpa WIM KOHCTPYMPOBAaHUE JIOAKM U OIpeAeicHue eé
TPY30MTOABEMHOCTH.

Pa3nen 5. Pabora u MOIIHOCTB. JHeprusi.

Mexanudeckas padota. MOITHOCTS.

[IpocTbie MexaHHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IlpaBmiio paBHOBecHS
peiuara. IlpuMeHneHnue mpaBuia paBHOBECHS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXaHUKH.
KIIJ nmpocTbix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass 3Heprus. KuHermdeckas M noTeHUuanbHas sHeprus. [lpeBpaienue
OJIHOT'O BH/Ia MEXAaHUUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs JHEPIHH B MEXAHUKE.

JHemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomut u onvimot.

1. Ompenenenue pabOTHl CHIBI TPEHHUS NPH PABHOMEPHOM JBIKCHUH Tela IO

TOPU3OHTAIBHOM MOBEPXHOCTH.
2. HccrnenoBaHue yClIOBUM paBHOBECHUs pblUyara.
3. UNsmepenne KIIJ] HakTOHHOM TJIIOCKOCTH.

4. H3y4yeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU SHEPIUM.
8 KJIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TTOJI0KEHUS MOJIEKYJISIPHO--KHHETUYECKOW TEOPUHU CTPOEHUs BelecTBa. Macca
U pasMepbl aroMOB U MoOJeKyid. ONbITbl, MOATBEPKAAIONINE OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUH BemecTBa. Kpucramnmaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, KHUAKOCTEH U TBEPIBIX TEI HA OCHOBE MOJIOKCHHIA
MOJIEKYJIIPHO--KUHETUYECKOM Teopud. (CmauMBaHWE W KalWUISIpHbIE sABJICHMS. TertoBoe
pacUIMpEeHHe U CXKaTHUe.

Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHUS YaCTHULI.
Buytpennss o»Heprus. CrnocoObl W3MEHEHHMS BHYTPEHHEH OSHEpruu: Teluionepeaada Hu
coBepieHrne paboTsl. Bubl Temonepenaun: TerIONpPOBOAHOCTh, KOHBEKIUS, U3ITYyUCHHUE.

KonmaecTBo TeminoTel. YenbHas TEIUIOEMKOCTh BeElIECTBA. TerIoOOMEH M TEeIIOBOE
paBHOBecHe. YpaBHEHUE TeIuioBoro Oamanca. [lnaBneHue u oTBepAeBaHHE KPUCTAIUITMUECKUX
BEIIECTB. YjenbHas Temora IasineHus. IlapooOpasoBanue u konjeHcanus. Mcmapenue.
Kunenue. YnenbHass Termiora mapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYypbl KHUIEHHUS OT
aTMOC(epHOTO AaBICHHUS.

Brnaxxnocts Bo3yxa.

DOHeprus TOIMBA. Y JAeIbHas TeIIOTa CrOpaHusl.

[Mpunnunsr pabotsl TemnoBbix asurarenei KIIJ[ terioBoro asurarens. TemsoBble
JIBUTATENH U 3aIUTa OKPYKaroulei cpeibl.

3aKOH COXpaHEHUs U MPEBPAIECHUS YHEPTUU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.



Habmotenne O6poyHOBCKOTO JBHKEHHUS.
Habmonenue nuddysun.
HalGmronenue ssBneHnii cMauMBaHUs U KaTWJUBSIPHBIX SIBIICHUH.
HabiroieHre TernoBoro pacuimpeHus Tedl.
N3meHneHue naBieHus ra3a Ipu U3MEHEHUH 00bEéMa 1 HArpeBaHUH WJTH OXJIAXKICHUH.
[IpaBuna u3amMepeHus: TeMIepaTyphbl.
Bupel reronepenayn.
OxJaxxieHre Py COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiiieHur pabOThl BHEITHUMH CHUIIAMH.
. CpaBHeHUE TEMIOEMKOCTEN pa3IMYHbIX BEILIECTB.
. HaGmronenune KumeHus.
12. HaGmroieHre moCcTOSIHCTBA TeMITEpaTyphl MPH TIJIaBICHUH.
13. Mojenu TEeIJIOBBIX ABUTATEICH.
Jlabopamopuvie pabomel u onvimol.
OMnBITEI IO 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO TPUTSHKCHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM UJIU caxapa.
OnBITHI 110 HAOTIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U TBEPBIX TEIL.
Omnpenenenue naBiaeHUs BO3ayXa B 0a/UIOHE MIMPHUIIA.
OMNBITEI, AEMOHCTPUPYIONINE 3aBUCHUMOCTH JaBJICHUS BO3JyXa OT €ro o0béma u
HarpeBaHus UIN OXJIKICHHUS.
6. IIpoBepka TrHMOTE3bl JHMHEWHOW 3aBUCHUMOCTH [UIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIIepaTypshl.
7. HalGnronenue n3MeHEHUs BHYTPEHHEH SHEPTHH TeNla B pe3yJIbTaTe TEIJIonepeaadu u
paboThl BHEIITHUX CHII.
HccnenoBanue siBICHUS TEIUIOOOMEHA MTPU CMEIIMBAHUHN XOJIOIHON M TOpsTYei BOJIBI.
OnpeznenieHne KOMWYECTBA TEIUIOTHI, MOJYYCHHOTO BOJIOM TMpU TEIIOOOMEHE ¢
HarpeThiM METAIMYECKUM IIUIHHAPOM.

10. Onpexnenenue yaenabHON TEMIIOEMKOCTH BEILIECTBRA.

11. MccnegoBanue npoliecca UCapeHusl.

12. Onpenenenre OTHOCUTENBHON BIAXKHOCTH BO3/TyXa.

13. Onpenenenue yAaeabHON TEMIOTHI IIJIABJICHUS JIbJIA.

Pa3zgen 7. JiiekTpryeckre 1 MATHUTHBIE SIBJICHUS.

DnekTpusanusa Tena. J[Ba poja 3neKTpuuYecKux 3apsanoB. B3anmopaeicTBHe 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJECUCTBUSL 3apSOKEHHBIX TEJl OT BEIHMYMHBI
3apsJIOB U PACCTOSTHUS MEXKTY TEIaMH ).

Onexrpuueckoe nosne. Hanpsox€HHOCTh 3nekTpudeckoro nois. [IpuHnun cynepnosunuun
AIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsmoB. DJIEMEHTApHBIN 3yeKTpuyeckui 3apsaia. CtpoeHue
atoma. [IpoBOIHUKYN Y TUAIEKTPUKUA. 3aKOH COXPAHEHUS AIIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUH TOK. YCJIOBHUS CYIIECTBOBAaHHUS AJIEKTPUUECKOTO TokKa. McTOuHMKH
MOCTOSIHHOTO TOKa. J[eMCTBUSL A3JEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTAX U razax.

Onextpuueckasg uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ConpoTHUBIEHUE
MPOBOJHUKA. YJIEJIbHOE CONPOTHUBJIEHHWE BemecTBa. 3akoH OMa sl ydacTKa IEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COSAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MomHOCTE 35ekTprueckoro Toka. 3akoH Jxoyns—JIeHmna. DieKTpuiecKue nenu
1 TTOTPEOUTEN JIEKTPUUECKON dHEepTruH B ObITYy. KopoTkoe 3aMbIkaHUeE.

IlocTossHHBIE MarHuTHEL. B3amMonaelcTBHE NOCTOSHHBIX MAarHuTOB. MarsmTHoOe IIOJe.
MaruuTHO€E 1oJsie 3eMJId U €ro 3HaYeHue ISl KU3HU Ha 3emiie. OnbIT Opcerena. MarHuTHoOeE moJie
3JIEKTPUYECKOTO TOKA. [[puMeHeHne 3EKTPOMArHuTOB B TEXHUKE. JIECTBUE MArHUTHOTO TOJISI
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Ha TPOBOJHHUK C TOKOM. OJEKTPOJABHUTATellb IOCTOSHHOTO Toka. Mcmonb3oBaHue
AJEKTPOJIBUTaTENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBaeHue  dJIeKTpoMarHuTHOM uWHAyKHuu. [lpaBmino  JleHua.
Onekrporerepatop. CrocoObl TMONYYEHHUs SICKTPUUYECKON DJHEPrHH. ODIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU.

JHemoncmpayuu.

DneKkTpu3amus Te.
JIBa poja 3JIEKTPUUECKHUX 3apsI0B U B3aUMOJCICTBUE 3apPSKEHHBIX TeEJl.
Y CTpoiCTBO U IEUCTBUE IEKTPOCKOMA.
DneKTpocTaTU4eCKast UHAYKIIHSL.
3aKOH COXpaHEHUs JIEKTPUUECKHUX 3apsi/IOB.
[IpoBOIHMKY U AUDTIEKTPHUKHU.
MopaenupoBaHue CUIOBBIX JIUHUH 3JIEKTPUYECKOIO MOJIS.
HcTouHnKH NOCTOSIHHOTO TOKA.
JIeNCTBUA HIEKTPUIECKOTO TOKA.
. DNEKTPUUECKUN TOK B JKUAKOCTH.
. "'a30BBbIi1 pa3ps.
. I3mepenue cuiibl TOKa aMrepMeTpoM.
. U3mepenue 31eKTpuyecKoro HarpsiKeHus: BOJIbTMETPOM.
. PeoctaT u MarasuH conpoTHUBIECHUH.
. BanmopeincTere nocTOSHHBIX MarHUTOB.
. MozaennpoBaHre HEBO3MOKHOCTH Pa3I€JICHUs IOJOCOB MAarHUTA.
. MozaennpoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarHuTHOE 1oJie TOKa. DJIEKTPOMArHHmT.
. [lelicTBMEe MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
. DIIEKTPOJBUTATENb TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.
. OnbiTel Dapajes.
. 3aBUCHMOCTb HalPaBJICHUS UHAYKIIMIOHHOT'O TOKa OT YCJIOBUU €r0 BOZHUKHOBEHHUSI.
25. DAeKTpOreHepaTop NOCTOSHHOIO TOKa.
Jlabopamopnuvie padbomut u onvimot.
OnBITHI 11O HAOTIOACHUIO DIICKTPU3AINN TNl MHAYKIIMEH U MPU COMPUKOCHOBEHHU.
UccnepoBanue necTBUS 3JIEKTPUUECKOTO MO HA TPOBOJIHUKHU U TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI EKTPUUECKON IIEMU TTOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryampoBaHue HAMPSHKEHHUS.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYILETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa U HAPsHKEHUS Ha pE3UCTOpE.
7. OnbITbl, JEMOHCTPUPYIOLIME  3aBUCHMOCTb  AJIEKTPUYECKOTO  COMPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIIAN ONEPEYHOT0 CEYEHHUS U MaTepHaa.
8. IlpoBepka mpaBmiia CIOKEHHS HANPSHKEHUM MPU MOCIEIOBATEILHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IIpoBepka npaBuiia A1 CUIIbI TOKA IIPH MMAPATUIETIEHOM COEIMHEHUH PE3UCTOPOB.
10. Onpenenenue padOThI AICKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOpP.
11. Onpenenenrie MOUTHOCTH IEKTPUIECKOTO TOKA, BBIIEISAEMOM Ha PE3UCTOPE.
12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YEpe3 JaMIIOUKY, OT HaIPSKEHUs
Ha HEW.
13. Onpenenenne KI1/I HarpeBarens.
14. UccnegoBaHue MAarHUTHOT'O B3aUMOJIEUCTBUS IOCTOSTHHBIX MarHUTOB.
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15. 3ydyeHne MarHUTHOTO TOJI TOCTOSIHHBIX MAarHUTOB IPH HMX OOBEIWHEHUU H
pa3aeneHuN.

16. UccnenoBanue nelcTBUS SJEKTPUUECKOTO TOKa HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOICUCTBUS KATYIIKH C TOKOM U
MarauTa OT CHUJIbI TOKA U HAalIPpABJICHUA TOKA B KaTYIIIKC.

18. M3yueHune AeCTBUS MarHUTHOT'O 10JI1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHHEe pabOoThI 3JIEKTPOIBUTATENS.

20. Usmepenune KII/] anexkTpoaBuraresibHOM yCTaHOBKH.

21. OnbITHl IO UCCIIEOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW MHAYKLHU: HCCIETOBaHHE
W3MCHEHUH 3HaUCHUS U HaIlpaBJICHUA HHAYKIIUOHHOI'O TOKaA.

9 KJIACC

Pa3nes 8. Mexanu4eckue siBJIeHHUS.

Mexanunueckoe nBukeHue. MarepuanbHas Touka. Cuctema oTcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOrO0 JBWKEHUSA. PaBHOMEpHOE mpsMOJMHENWHOE JABWKEeHHE. HepaBHOMepHOE
npsiMosiHeitHoe aBmkeHue. CpefHsisi U MTHOBEHHAs CKOPOCTb Tejla MPU HEPaBHOMEPHOM
JBUKCHUM.

Yckopenue. PaBHOycKkOpeHHOE TIpsIMOJIMHEHOE nBrxkeHne. CBoOoHOE maneHue. OnbITh
lamanes.

PaBHOMepHOE nBMXKEHUE MO OKpyXHOCTU. [lepuox m uacrorta oOpamienus. Jluneiinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

[Tepssiit 3akoH HeroToHa. Bropoit 3akon Herotona. Tperuit 3akoH Herorona. [lpuHimn
CYIIEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: cuja TPEHHUs CKOJBXKEHMS, CHJIa TPEHMUS
MTOKOS1, APYTHE BUABI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOJHOTO TMaJCHUS.
IBmxenne 1uiaHer Bokpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecomocTs U
MEepErpy3KHu.

PaBHOBecue MaTepuanbHOU TOUKU. AOCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue ummnynbca. UMmynabe cuiibl. 3aKOH COXpaHEHUsS UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cui TshKecTd, ynpyroctd, TpeHus. CBs3b
SHEpruu U pabothl. lloTeHIManbHAS PHEPrHs TeNa, MOJHSATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
[TorenmmanpHas SHeprus cxaTtor npykuHbl. Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOM
SHEpTruu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaGmroneHue MexaHM4eCKOro ABM)KEHUS TeJla OTHOCUTENBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE MyTeH M TPACKTOPUN ABUKEHUS OJHOTO M TOTO K€ TeJa OTHOCUTEIBHO
pa3HBIX TEJN OTCUETA.

N3mepenne CKoOpoCTH M YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKECHHSL.

WccnepoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habmtoienue nBU>XeHuUs TeJa 1Mo OKPYKHOCTH.

Habmoienne MexaHn4eckux sSIBJICHU, MPOUCXOIAIINX B cucTeMe oTcuéTa « Tenexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KCHUU OTHOCUTENILHO KaOWHeTa (DU3UKH.
3aBHCUMOCTb YCKOPEHHS TeJIa OT MACChI TeJla U JEHCTBYIONIEH Ha HETO CUJIBI.
Habmntonenue paBeHcTBa CUJI TP B3aUMOJICHCTBUU TEIl.

N3menenune Beca Tena npyu yCKOPEHHOM JBUKECHHH.

10 [lepenaya ummynbca npu B3aMMOIEHCTBUH TEL.

11. [IpeoOpazoBaHus SHEPTUU TIPU B3aUMOICHUCTBUU TEI.
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12. CoxpaHeHue UMITyJIbCa PU HEYIIPYTOM B3aUMOJEHCTBUN.

13. CoxpaHeHHe UMITyJIbCa TPH a0COIIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHre peakTUBHOTO JIBHYKCHHUS.

15. CoxpaHeHHe MEXaHHUUECKOW SHEPTUU MPH CBOOOTHOM aJICHUU.

16. CoxpaHeHuEe MEXAHUYECKOM 3HEPIUH NTPU ABUKEHUU TeJa O JEHCTBUEM IIPYKHUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KoncTtpyupoBaHue TpakTa JUisi pa3roHa M AAJBHEUIIEr0 PaBHOMEPHOIO JIBHXKEHMS
HIapuKa WIN TEIEKKH.

2. OmpeneneHue cpefHel CKOPOCTU CKONBXKEHUS OpycKa WIM JBHKEHHS IIapHKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHne yCKOpPEHHMS Tejla MPU PABHOYCKOPEHHOM JABMKEHUM IO HAKIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TlpoBepka rumoTes3bl: €ciAM MpPU PABHOYCKOPEHHOM JBIKEHUH O€3 HadaabHOU
CKOPOCTH IIyTM OTHOCATCS KakK psiJi HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIME
IIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHMS OT CHJIbI HOPMaJbHOTO
JIaBJICHUS.

7. Omnpenenenue K03 PUineHTa TPEHHUsI CKOIbKEHHUS.
8. OmnpeneneHune )XECTKOCTH MPY>KUHBI.
9. Ompenenennie pabOTHl CHIBI TPEHUS NPH PABHOMEPHOM [BIDKCHHHM Tela TI0

TOPU30HTAIILHON ITOBEPXHOCTH.
10. Onpenenenne pabOTHI CUJIBI YIPYTOCTH MPU MOABEME TPy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. M3yyeHue 3aKkOHA COXPaHEHUS SHEPTUU.

Pa3znen 9. Mexanu4veckne KoJ1e0aHUS U BOJIHBI.

Konebarenproe aBmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWI: TEpPUOJ, YacTOTa,
aMIUIUTyna. MaTeMaTuyeckuii W TpYKUHHbIA MaaTHUKHU. [IpeBpamieHue 5>HEprum mnpu
KoJe0aTeIbHOM JABMKCHUU.

3aryxatomue Kojebanus. BeiHyx)aeHHBIC KoneOaHus. Pe3onanc. MexaHnuecKkne BOJIHBI.
CaoiictBa MexaHnnueckux BoJH. [IpomonbHbie U onepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4eCKue BOJIHBI B TBEPAOM TEJIE€, CEICMUYECKNE BOJIHBI.

3Byk. ['pomMKoCTh 3ByKa 1 BbicoTa ToHa. OTpaxkeHue 3ByKa. MH(pa3ByKk U yIbTpa3BYK.

JHemoncmpayuu.

Habntonenue koneGaHmii Tl Mo ASHCTBUEM CHIIBI TSXKECTH M CHIIBI YIIPYTOCTH.

HaGmronenune konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenne BeIHYKIEHHBIX KOJICOaHWI 1 pe30HaHCA.

PacripocTpaneHue mpoI0IbHBIX U MOMIEPEYHBIX BOJTH (HA MOJCIH).

Habnoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKHUI PE30HAHC.

JIaﬁopamopuble pabomosl u onvimel.

1. OmnpeneneHue 4acTOTHI U MEPHOJIa KOJIeOAHUN MATEMAaTUYECKOTO MasTHUKA.

2. OmpeneneHue YacTOTHI U TEPHOJIa KOJICOAHUA TPYKHHHOTO MAasITHUKA.

3. HccnemoBanue 3aBUCMMOCTH TepHoja KoJeOaHWH TMOJABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. ViccnenoBaHue 3aBUCUMOCTHU MepHoJa KoJeOaHUN MPYKUHHOTO MAasATHHUKA OT MaccChl
rpy3a.

5. TIpoBepka HE3aBHUCHMOCTH IMEpHOJa KOJIOaHWI TIpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl rpysa.
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6. OmnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh IepHoJa KoJeOaHWW MPYKUHHOTO
MasTHHKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHHsI CBOOOTHOTO MaJACHUS.
Pasznea 10. DaeKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkana 31eKTpOMarHuTHbIX BOJIH. VCOab30BaHNE IIEKTPOMATrHUTHBIX BOJIH JJII COTOBOM
CBSI3U.
DJeKTpoMarHuTHas npupoja cBera. CKkopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.
JHemoncmpayuu.
1. CaoiicTBa AJIEKTPOMATHUTHBIX BOJIH.
2. BoJHOBBIE CBOMCTBA CBETA.
Jlabopamopnusie padbomut u onvimot.
1. M3y4eHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIBHOTO TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHUS.
JlyaeBasg monenb cBera. Mcrounuku cBeta. [IpsMonuHeitHOE pacnpOCTpaHEHUE CBETA.
3atmenust Conuua u Jlynsl. Otpaxkenue ceera. [nockoe 3epkano. 3akoH OTpakKeHHUs CBETA.
[Ipenomiienne cBera. 3akoH npenoMieHus cBeTa. [lolHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonbs30BaHKe NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.
Jlunza. Xox nyueit B snmH3e. OnTHueckas cucrema (oToammapaTa, MHKPOCKOINA MU
Teneckona. ['a3 kak ontuyeckas cucrema. biim3opykocTs U JalbHO30PKOCTb.
Paznoxenune Oenoro cBera B ciekTp. OnbiTel HpioToHa. Cll0’keHUE CHIEKTPAIbHBIX 1IBETOB.
Hucnepcus cera.
JHemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAaHEHUE CBETA.
OTtpaxxkeHue cBera.
[Tonydyenue n300pakeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiaX.
IIpenomieHue caera.
OnTHYeCKUN CBETOBOI.
Xox mydeid B coOuparoniei JImH3e.
Xox Jydel B paccenBaroleH JIMH3E.
[Tonyuenne n300paskeHHIA ¢ TTOMOIIBIO JINH3.
. [punuun neiictBus doroamnmnapara, MUKPOCKOIA U TEJIECKOTA.
10. Monens riasa.
11. PaznosxeHue 0eioro CBETa B CIIEKTP.
12. [Tomyuenue Genoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomsl u onvimol.
1. UccnegoBanue 3aBUCUMOCTH yTila OTPAXKEHUsSI CBETOBOTO JIyda OT yriia MaJeHusl.
2. H3yueHue XapaKTEpUCTUK U300paKeHHsI IPEMETa B IIIOCKOM 3epKaJie.
3. HccnenoBaHue 3aBUCUMOCTH yTJla IPEJIOMIIEHUS] CBETOBOTI'O JIy4a OT yIJIa ITaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIIO».
[Tonyuenne n300pa>keHUIA ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONTHYECKON CUIIBI COOMpAIOILEH TUH3HI.
OnBbITHI 1O Pa3NIoKEHUIO OEIOT0 CBETA B CIEKTP.
OnpITHl O BOCHIPHUATHIO IIBETA MPEIMETOB MPU MX HAOIIOACHHH Yepe3 I[BETOBBIC
(GUIBTPHL.
Pasznen 12. KBanToBbIe SIBJICHHUS.
OmnbiThl Pesepdopna u muianerapuas mosens atoma. Mogens atoma bopa. Mcnyckanue u
norJionieHne ceera aroMoM. KBauTel. JInHelyaTbie CIEKTPHI.
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PagnoaktuBHOCTh. Anb(a-, Oeta- W ramma-m3nydeHus. CTpoeHHE aTOMHOIO sfpa.
Hyknonnas wmogmens aromHoro snapa. HM3oromel. PanuoaktuBHble mnpespamieHusd. llepuon
roJtypacrnaaa aTOMHBIX SIIEp.

SAnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsJ0BOI0O U MAacCOBOIO YMCEN. DHEPrus CBs3U
aToMHbIX saep. CBsa3p maccel U dHepruu. Peaknmm cunTe3a u neneHus saep. MctouHuku
sHepruu CosiHIA U 3BE3 L.

S nepHas sHepreTuka. JleicTBUS palMOAKTUBHBIX U3JTYYCHUN HA dKUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CnexTpsl N3JIy4eHHS U MOTJIOIIEHUS.

CrexTpsl pa3nTuYHbIX Ta30B.

CrnexTp Bogopo/a.

Habnronenue TpekoB B kamepe Bunbcona.

PaboTta cuéryrka HOHU3UPYIOIINX U3TyUEHUH.

Perucrpanus u3nyyeHus NpupoIHbIX MUHEPAJIOB U IPOAYKTOB.

ﬂaﬁopamopuble padomul u onvimel.

1. HaOmroneHue CIIOMIHBIX U TMHEWYAThIX CIIEKTPOB U3ITyUEHHUSL.

2. HccnenoBaHue TpPEKOB: M3MEPEHHUE DHEPIMM YACTULBI IO TOPMO3HOMY IIyTH (IO

dotorpadpusam).

3. H3mepenue pagIuoakTUBHOTO (hoHa.

IToBTOPHUTENBHO-00001IAOIINI MOAYJIb.

[ToBTOpUTENBbHO--0000IIAIONMIT  MOAYJAb MpeJHa3HadeH [UIsl CHUCTeMaTH3aluud U
000011IeHUS IPEMETHOTO COJIEPKAHMSI U OTBITA IEATEILHOCTH, MPUOOPETEHHOTO MPU U3YYECHHH
BCEro Kypca (pU3uKH, a Takxke JJs MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY IO
¢buzuke s 00y4aroUMXCsl, BHIOPABIINX 3TOT y4eOHBIH MpeMeT.

[Ipy wu3ydeHMM [AHHOTO MOIYJISI PEANM3yIOTCd W CUCTEMATU3HPYIOTCS  BHJIBI
NeSITeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAETCS  JIOCTMIKEHHE TPEAMETHBIX U
METaNpeIMETHBIX IUIAHUPYEMBIX PEe3ylbTaTOB OOyueHus, GOpMHUPYETCS €CTeCTBEHHOHAy4 Has
IPaMOTHOCTb: OCBOCHHME HAyYHbIX METOJOB HCCJIENOBAaHUS SIBJIECHUN NPUPOIBI M TEXHUKH,
OBIIaJICHHE YMEHUSMU OOBSACHATh (U3MUECKUE SBJICHUS, NPUMEHSAS IIOJY4YECHHbIE 3HAHUS,
pemarh 3aJja4u, B TOM YUCJI€ KAYECTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[IpyHOMNIHATBHO EATEIBHOCTHBIM XapaKTep JaHHOTO paszieia peaau3yeTcs 3a CUET TOro,
9TO 00yUaroluecs BRIMOIHSIIOT 33JaHNSI, B KOTOPBIX UM MpeIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HaHUH PACIO3HABATh U HAYYHO OOBSCHATH (U3NYECKUE SBICHUS
B OKpY’KarolIed MpUpoAe U MOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBaHUS (DU3MUECKUX SBICHUH, B TOM YHUCIIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAayYHbIE OCHOBBI HamOOJIee BAKHBIX JIOCTUKEHUH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAaKTUYECKOTO MCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB SHEPIMM HAa OCHOBE
3aKOHA IIPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.

S



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

N3ydyenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIINEro oOpa3oBaHUs HAINpaBlIeHO  Ha

AOCTHXKCHUC JIMYHOCTHBIX, MCTAITPECAMETHBIX U ITPEAMETHBIX 06pazoBaTeanmx PE3YIbTATOB.

B pesynbrare wn3yueHus (PUIMKKM Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHS Yy

oOyuatorerocst 0yayT copMHUPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— TPOSIBIICHUE HHTEPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hr3muecKoit
HAYKU;

— IIEHHOCTHOE OTHOIIICHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOI0 M YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHNS

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXI€HUN OOIIECTBEHHO 3HAYMMBIX M STHYECKHIX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (PU3UKU;

— OCO3HaHUE BAXKHOCTH MOPAIbHO--3THYECKUX IPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCIIMTAHMSI:

— BOCIPHSTHE 3CTETUUYECKUX KauecTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHWE LEHHOCTH (U3MUYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIONIEH KYJIbTYpHI,

— pa3BUTHE HAYYHOU JTIFOO03HATEIHPHOCTH, MHTEPECA K UCCIIEA0BATEIHCKON JEITEIbHOCTH;

5) popMupoBaHus KyJIbTYPbI 3I0POBbS H SIMOLMOHATBLHOT0 0JIATONOTYYHS

— OCO3HAHHME IEHHOCTH Oe30macHOro o0pas3a XH3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU TMpaBWil O€30MacHOro TMOBEACHHS Ha TpaHCIOpPTE, Ha Joporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B JIOMAIIHUX YCIOBHUSX;

— cpopMHUPOBAHHOCTH HaBbIKAa pedIIeKCUH, MPU3HAHUE CBOETO IpaBa Ha ONIMOKY M TaKOTO
e MpaBa y JPyroro 4eoBeKa;

6) Tpya10BOr0 BOCIIUTAHMS:

— aKTUBHOE y4YacTHe B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTEIbHON
OpraHM3aluy, Tropojaa, Kpas) TEXHOJOTHUYECKOM M COUMalIbHOM HAIpPaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIE U (PU3NUECKUX 3HAHUI;

— MHTEPeC K MPAKTHYECKOMY U3yUeHUIO PO eccuil, CBSI3aHHBIX ¢ (PU3HUKOM;

7) 3K010rM4eCcKOr0 BOCHUTAHMA:

— OpHeHTalus Ha TNpUMEHeHHe (U3NYECKUX 3HAHUM UId pelieHusl 3afad B o0iactu
OKpY’Karolllel cpenbl, MIIAHUPOBAHUS TOCTYIKOB M OLEHKH WX BO3MOXKHBIX IOCJIEICTBUI
JUISL OKPY>KalOIEeH Cpeibl;

— OCO3HAHHE MI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM U MyTel UX PEIeHuUs;

8) ananTanuu K U3MEHAOIIUMCS YCJIOBHAM COIUAILHON U PUPOIHOM Cpebl:

— MOTpeOHOCTh BO B3aWMOJACWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUN M TMPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JPYTHX;

— TIOBBIIICHHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ICATEIBHOCTS;

— MOTpeOHOCTh B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4HUCJIE (POPMYJIHPOBATH HIIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

— OCO3HaHUE JAePUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKU;

— IUTAaHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUI;

— CTpEeMJICHHE aHATN3UPOBAThH U BBISABIIATH B3AaMMOCBSI3H MPUPOIBI, OOIIECTBA U IKOHOMUKH,
B TOM YHCJIE C UCIOIh30BAaHUEM (PU3NUCCKUX 3HAHUIA;



® — OLEHKA CBOMX JACUCTBUU C y4€TOM BIUSHHUS HA OKPYXKAIOIIYI0 CPENy, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesymbraTte oOCBOGHHS mporpamMmbl O (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus y oOydaromierocss Oyayr chopMuUpoBaHBI MeTanpeIMeTHbIe pPe3yJbTaThbl,
BKJIIOHAOMIUEC TMO3HABATCIIbHBIC YHHBCPCAJILHBIC yLIe6HI>Ie ,Z[GI>'ICTBI/I$I, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHBIC ICHCTBYS, PETYJISITUBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBIISITh U XapaKTEPH30BATh CYIIECTBEHHBIE IPU3HAKA OOBEKTOB (SIBICHH);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS U1 0000IIEHUS
Y CPaBHCHHS;

BBISBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpHBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUAX, OTHOCSIIIUXCS K (PU3UUECKUM SBICHUSM;

BBISBJIATH NPUYMHHO--CJIEJICTBEHHbBIC CBS3M NMPU HM3YYCHHH (PU3MYECKUX SIBICHUHA H
IPOIIECCOB, JIeNaTh BBIBOJABl C HCIHOJB30BAHWEM JAEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJIINYMH;
CaMOCTOSITENIFHO ~ BBIOMpATh crocod pemieHuss ydeOHOW ¢u3mMueckoil 3amaun
(cpaBHEHHME HECKOJBKUX BapHaHTOB pEIIeHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
y4€TOM CaMOCTOSITENIFHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareLCKUE NeHCTBHA:

UCTIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS,

OPOBOAUTH TIO CaMOCTOSITEIbHO  COCTABJICHHOMY IUIaHYy ONBIT, HECIOXKHBIN
(bU3UYECKUI YKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (PU3NUECKOTO SBJICHHUS;
OLICHMBATh HAa NMPUMEHHMOCTh M JOCTOBEPHOCTH MH(OPMAIHIO, IOTYUYCHHYIO B XOJE
UCCIICIOBaHUS WIIM SKCIIEPUMEHTA,;

CaMOCTOATENIFHO  (OpMYNIMpOBaTh  000OIIEHUST W BBIBOJABI IO  pE3yJIbTaTam
IPOBEAEHHOTO HAOIIOACHUS, OIIBITa, NCCIIECJOBAHHS;

IPOTHO3UPOBATH BO3MOKHOE JallbHENIIee pa3BUTHE (PU3NIECKNX MPOLIECCOB, a TAKXKE
BBIJIBUTATH TPEATIONI0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Padorta ¢ unopmanueii:

NPUMEHATHh Pa3IMYHbIE METOMAbI, MHCTPYMEHTHI M 3alpochl NMpH TOUCKE M O0TOOpE
UH(POPMALIUY WK TaHHBIX C YIETOM MPEIOKeHHON yueOHOM (hru3nyeckoi 3a1a4n;
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH MH(GOPMAIMIO PA3THYHBIX
BUJIOB 1 (OPM TIPE/ICTABIICHNUS;

CaMOCTOSITEIIbHO BBIOMpPATh ONTUMAJbHYIO (OpMYy MpeAcTaBieHUs WHpopManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/a4d HECJIOXHBIMH CXEMaMH, AMarpaMMaMH, HHOU
rpaduKoil 1 X KOMOMHALIUSMHU.

KoMMmyHnKaTHBHBbIE YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBHS:

B XoAc¢ OOCYXIeHHs ydeOHOTO Marepuana, pe3yJbTaToB JabOpaTOPHBIX padoOT u
IMPOCKTOB 3aAaBaTb BOIIPOCHI IO CYLICCTBY OGCY)KI[&CMOﬁ TEMBI U BBICKA3bIBATh UJCHU,
HAaIleJICHHBIC Ha PEIICHUE 3a/1a4d U MMOAepKaHue OJIaroKenaTeIbHOCTH OOIIEHIS,
COIIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU OPYIrUX YYACTHHUKOB JMaliora,
OOHapY)KUBATh Pa3IMYKME U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHbMEHHBIX TEKCTaX;



NyOJIMYHO  TPEACTaBISITh  PE3yAbTaThl  BBITOJHEHHOTO  (DU3MYECKOTO  OTBITA
(9KCTIepUMEHTA, UCCIICIOBAHNUS, IPOCKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEHUMYIIECTBA KOMAHIHOW W WHAMBHIYaTbHOH PaOOTHI
P PEIICHUN KOHKPETHON (PU3NYECKON TTPOOIIEMBI;

NPUHUMATh [EIH COBMECTHOW JESTEIBHOCTH, OPTaHW30BBIBATH ACUCTBUS MO &
JOCTIDKEHUIO: PacIpeNleNIaTh PO, 00CYXKIaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOU
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

BBITTOJIHATh CBOKO 4acTh Pa0OTHI, JOCTHTrash KaueCTBEHHOTO pe3ysbTaTa IO CBOEMY
HAIPaBJICHUIO ¥ KOOPAMHUPYS CBOU JCHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHMBATh KA4eCTBO CBOETO BKJIaga B OOMMH TPOAYKT TIO KPUTEPHSM,
CaMOCTOSITENILHO C(HOPMYTUPOBAHHBIM YUACTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE el CTBUS

Camoopranusanus:

BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIONIHMX IS PEIICHUS
¢u3nUecKux 3HaAHUH;

OpUEHTUPOBATLCSA B PA3IMYHBIX TMOIXOAAaX MPUHSATUS pEHICHUH (MHIWBUIYaTbHOE,
NPUHITHE PEIICHUs B TPYIIe, IPUHATHAE PEIICHUN TPYIION);

CaMOCTOSITENIFHO COCTAaBJISITh QJITOPHTM PEIICHUsT (U3UYECKOW 3amaud WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeylaracMble BApUAHTHI PEIICHU,

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJ1b, SMOIUOHAIbHBIA HHTEJJIEKT:

JlaBaTh a[ICKBATHYIO OLICHKY CUTYallMH U IIPEUIaraTh IIaH €€ N3MEHEHMS,

OOBSICHATh TPUYUHBI JOCTIKEHHUS (HEJAOCTIKEHHS) pPE3YJIbTaTOB JIEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (HPU3NIECKOTO
UCCIICIOBAaHMSI WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYallUii, yCTAHOBJICHHBIX OIMIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATH COOTBETCTBHUE PE3YyJIbTaTa LIEJIU U YCIOBHAM;

CTaBUThH ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIopa WM JAUCKYCCUU Ha HAY4YHYIO
Te€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MpH pemeHHH (U3NYECKHX 33a7ad WIH B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonHmy oOyueHuss B 7 KJjacce mpeiIMETHBIE pe3yabTaThl Ha 0a30BOM YpOBHE IOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Yy O0YUAIOIIMXCS YMEHU:

UCMOJIb30BaTh MOHATUS: (U3MYECKHEe U XHMMHUYECKHE SIBJICHMA, HaOJIroneHue,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHHIIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJEKYyJa,
arperaTHbIC COCTOSIHHS BelecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUIECKOE
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  NPSAMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOmAs cuia, nedopmarus (ympyras, IUTaCTHYECKas), HEBECOMOCTb,
cooOmIaoNMecs COCybl;

pasnuuath sBieHus (auddys3us, TemIoBoe IBMKEHUE YaCTHI] BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBI)KEHUE, WHEPLNS, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCHIO BpAIllCHUS, MepeAadya aBICHUS TBEPABIMHU



TeTaMH, XUAKOCTSIMH M ra3aMiu, aTMoc(epHOe aBiIeHHE, MIIaBaHUE Tell, TPEBPAICHHUS
MEXAHUUYECKOHN 3HEPIHH) IO ONMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUU B OKPYXKAIOIIEM MUpE, B
TOM uucie (QU3NYecKue SBJICHHS B MPUPOJIE: MPHUMEPHI JBIKEHUS C Pa3IUnYHBIMU
CKOpPOCTSIMH B >KMBOM M HEKUBOW IIPUPOJE, NEUCTBUE CHUJIBI TPEHHUs B IPUPOJAE U
TEXHHUKE, BIMSHHE aTMOC(HEPHOro NaBJICHUS Ha JKUBOM OpraHu3M, IUIaBaHHUE pHIO,
pBIYary B Teje 4eJIOBEKa, MPH 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (U3HUECKUX SIBICHH;

OTKCHIBATh M3YYCHHBIE CBOMCTBA TNl M (PU3NUYECKUE SIBICHUS, UCTIONB3YS (PH3UUECKUE
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BPEMs, IYTh, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, Cuia TPEHUs, JaBJICHUE
(TBEpHoOro Tema, XKHUAKOCTH, Ta3a), BHITATKHUBAIOIIAs CHJIa, MEXaHW4Yeckas paboTa,
MOIIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIbI, KO3()(UIMEHT T™OJIe3HOTO JAEeUCTBUS
MEXaHU3MOB, KMHETUYECKasi U TMOTEHIMaIbHAsl SHEPIHsi), MPU ONUCAHUM MPABHIHHO
TPaKTOBAaTh (GU3NYECKUI CMBICT UCIOIb3YEMbBIX BEIHUNH, UX 0003HAUCHUS U €TUHUIIBI
(¢U3NUECKUX BEIMYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOUINE JAHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYrUMH BEIMYMHAMH, CTPOUTH TI'paUKU H3YUYEHHBIX 3aBHUCHUMOCTEM
(U3HYECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBa Tes, (U3MUecKHe SBICHUS W MPOLECCHl, HCIONb3YS
npaBujIa CJIOKEHHS CUJl (BIOJbL OAHOW TpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBeCUsl phlyara (0JI0Ka), «30J0TOEC TPABHUIIO» MEXaHUKH,
3aKOH COXPaHEHUs MEXaHWYECKOM DHEpruu, NpH OTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MATEMATUIECKOE BHIPAKCHIE,

OOBSICHATh (U3NYECKHUE SBICHUS, IMPOLECCHl M CBOWCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH IPUIMHHO-
-CIIeICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIaroB ¢ ornopoii Ha 1—
2 UW3YYCHHBIX CBOWCTBAa (DU3MYECKUX SBICHUM, (PU3MUECKHX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemiate pacdy€THele 3amaud B 1—2 JEWCTBHS, HCHOIB3Ys 3aKOHBI U (HOPMYIHI,
CBs3bIBalOIME (U3NYECKHE BEIMYMHBI: HA OCHOBE aHAJINW3a YCIOBHS 33/1a4H
3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (DU3MUECKHUE BEIMUYUMHBI B (HOPMYINBI U
MPOBOAMUTH PACUEThl, HAXOIUTh CIPABOYHBIC JaHHBIC, HEOOXOMUMBIC ISl PEIICHUS
3aJa4, OLICHUBATh PEATMCTUYHOCTh NOTYy4YEeHHON (PU3HUECKON BEIUYUHBL,
pacmo3HaBaTb MNPOOJIEMBI, KOTOPHIE MOYKHO PpEIIUTh MPH TOMOIIM (HU3HYECKHX
METOJI0B, B OINMCAHMM MCCIEAOBAHUS BBIAEISATh IPOBEPSIEMOE IPEANOIOKEHHUE
(runotesy), pa3nuyaTh W HHTEPIPETUPOBATH IMOJYYEHHBIN pe3yabTaT, HaXOAWUTh
OIIMOKY B XOJI€ OMBITA, ICTATh BHIBOJBI 10 €ro pe3yabTaTaMm;

MPOBOAMTH OMBITH IO HAOMIOACHUIO (U3NYECKUX SBICHUNA MU (DU3HUECKUX CBOWCTB
Tes:  (OPMYIMPOBATH TPOBEPSEMbIE MPEANOJIOKEHUS, COOHUpaTh YCTAaHOBKY U3
MPEIIOKEHHOTO 000PYAOBaHNUS, 3aMUCHIBATh XO/I OMBITa U (POPMYITHPOBATH BHIBOIBL;
BBITMOJHATH IPSIMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEMa, CUJIbl U
TEMIEPATypbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHUIA;
MIPOBOJIUTh MCCIEAOBAaHUE 3aBUCHMOCTH OAHOW (PM3WYECKOW BEITUYMHBI OT JAPYTOH C
HCIIOJIb30BaHUEM TMPSMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PaBHOMEPHO JABIKYIIETOCS
TeJaa OT BPEMEHU JBUKEHUS Tella, CUJIbl TPEHUS CKOJILKEHHSI OT Beca Teja, KayecTBa
00pabOTKM TMOBEPXHOCTEM TEeI M HE3aBHUCHUMOCTH CHJIBl TpPEHUS OT IJIOLAAH
CONPUKOCHOBEHUS TEJ, CUJIbl YIPYTOCTU OT Y/UIMHEHUS MPYXUHBI, BHITAJKUBAIOIIEH
CHUIBl OT O0OBEMA MOTPYKEHHOM YacTH Tela U OT IUIOTHOCTH KHUIKOCTH, €&



HE3aBUCHMOCTH OT IUIOTHOCTH TeNla, OT IIIyOMHBI, HA KOTOPYIO HOTPYKEHO TeIo,
YCIIOBUY TIUIaBaHUS TeJ, YCJIOBHMA pPaBHOBECHs pbluara M OJOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM Y4eOHOTO HCCIEIOBaHUs, COOUPATh YCTAaHOBKY U  BBINOJHSTH
U3MEpEeHus, cienys MpeIoKEHHOMY IUIaHy, (UKCHpPOBATh PE3yJbTaThl MOJYyYCHHOM
3aBHCUMOCTH (PU3MYECKHX BEJIWYUH B BUJE MPEAJOKEHHBIX TaONHIl U TpauKoB,
JIeNIaTh BBIBOJIBI 110 Pe3y/IbTaTaM HUCCIICIOBAHMS;

IPOBOIUTH KOCBEHHBIE W3MEpPEHHS (PHU3MUECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrO Tela, CUJIa TPEHHs] CKOJbXKEHMs, TaBJICHHE BO31yXa,
BBITAJIKMBAIOIIAsl CHJIA, JCUCTBYIONIAss Ha MOTPYXKEHHOE B JKUIKOCTb TeIO,
KOA(DPUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEIYS MPEIT0KESHHON
MHCTPYKILIMU: MIPU BHITIOJIHEHUH U3MEPEHU cOOUpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIYUCIISITh 3HAUEHUE MICKOMOM BEIMYMHBI,

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opynoBaHUEM;

yKa3bplBaTh MPHHLUUIBI JEHCTBUS NPHOOPOB M TEXHMYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOINAIOIINECS COCYAbl, 0apOMETp, pblyar, MOABMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HW3YYCHHBIX TMPUOOPOB U TEXHHUYECKUX
YCTPOMCTB C ONOpOM Ha MX omnucaHus (B TOM 4YHCIE: MOIIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, TUAPABINYECKHM Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), UCHOJb3ysd 3HAHMA O CBOMCTBAaX (M3NYECKUX SIBJICHUNH U HEOOXOAMMBIE
buznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TPUMEPHl (HAXOAUTh WHPOPMAIMI0O O TMPUMEPax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MYECKUX 3HAHUI B IIOBCETHEBHOM JKUM3HU JJIs1 OOecreueHUs
0e30macHOCTH TpU OOpaleHuH ¢ TNpudopaMu W TEXHUYECKUMU YCTPONCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJOTMYECKOIO TMOBEACHHS B
OKpYXalollleil cpee;

OCYIIECTBIISATh OTOOp HMCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN U MMYTEM CPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBLICTSATH HH(POPMAIIHNIO, KOTOpAs SBISETCS MPOTHBOPEUYUBOMN
WJIM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BATh MPU BHITIOTHEHUH YUEOHBIX 33JJaHUN HAyUYHO--TIOMYJSIPHYIO JIUTEPATYPY
(U3NUECKOro CoAep)KaHUs, CIPaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHer,
BJa/IeTh MpUEMAMHM KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHMsl HHPOpPMAIMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIC W YCTHBIE COOOIEHHS Ha OCHOBE 2—3
HCTOYHUKOB MHGOpManuu GU3NYECKOT0 COAepX aHUs, B TOM YHCIE MyOJIUYHO JeNaTh
KpaTKue cOOOIIeHHs 0 pe3yJbTaTaX MPOEKTOB WM Y4eOHBIX HMCCIEIOBaHUM, IPU 3TOM
TPAaMOTHO HCIMOJB30BaTh HW3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (Qu3uKw,
COIPOBOKAATh BBICTYIIJIEHUE NPE3EHTALIEN;

IIPYU BBIIIOJIHEHUU Y4EOHBIX MPOEKTOB M MCCIIEAOBAHUN paCHpeleNaTh 00sI3aHHOCTH B
rpynme B COOTBETCTBUU C MOCTaBICHHBIMU 3aJ]auaMi, CIEIUTh 32 BBIMIOJHEHHEM I1JIaHa
NEHCTBUI, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKIJIA] B JEATEIHHOCTh TPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOyueHus B 8 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCS YMEHU:

UCIIOJIB30BaTh IMOHATHA: MAacca W pa3sMepbl MOJIEKYJI, TEIUIOBOE IBUKEHHE aTOMOB U
MOJICKYJI, arperaTHbleé COCTOSHHSI BEIECTBA, KPUCTAUIMYECKUE W aMopdHBIE Tena,
HACBILICHHBINA ¥ HEHACBIEHHBIN T1ap, BIAXXHOCTh BO3yXa, TEMIEPATypa, BHYTPCHHSISA
DHEPIHUsl, TEIJIOBOM JIBUIaTElb, JJIEMEHTAPHBIN JJIEKTPUUECKUM 3apsil, dJIEKTPUIECKOE



noJie, MPOBOAHUKHA W JUDJICKTPHUKHU, MOCTOSHHBIA JJEKTPUYECKHA TOK, MArHUTHOE
1oJe;

pasznuyarh SBJICHUS (TEIUIOBOE pPACIIMPEHHE U CXKaTue, Terionepesada, TEMIoBOe
paBHOBECHE, CMadHMBaHWE, KANWUISIPHBIC SBICHUS, WCIApeHHE, KOHACHCAIIUS,
IUIaBJICHUE, KpUCTAJITN3alus (oTBepIeBaHue), KUIICHUE, Teruionepenaya
(TErUIONPOBOJHOCT, KOHBEKIMS, H3JIy4CHHE), SJIEKTPU3AIMs Tel, B3aUMOJCHCTBHE
3apsA0B, JAECUCTBUSA AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aHMOJCHCTBHE
MarHuTOB, JACHCTBHE MATHUTHOTO IOJSI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS
UHAYKIMS) TI0 ONHMCAHHUIO HX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DHU3UYECKHX SIBICHUU B OKPYXKAIOIIEM MHUpE, B
TOM u4ucie (u3ndyeckue SBICHHUS B TMPUPOJE: TMOBEPXHOCTHOE HATSHKEHHE U
KalMWJUSIPHBIC SIBJICHHUSI B TIPUPOJE, KPUCTAUIBI B Mpupoxae, uanydeHue CounHIa,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, MHEs, CHera,
JIIEKTPUYECKHE SBIEHUS B arMocdepe, JJIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE Moje 3emild, Apei¢ MOI0COB, pOJIb MAarHUTHOTO MOJSA Ui KU3HU Ha
3emiie, MOJIIPHOE CHSIHHME, IIPU 3TOM MEPEBOJAUTH MPAKTHUECKYIO 3a7ady B y4ueOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (GU3HYECKUX SIBICHHI;

OTHCHIBATh M3YYECHHBIE CBOMCTBA TEJl M (PU3NYECKUE SIBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS DHEPTHs, KOJIMYECTBO TEIUIOTHI, YyAeIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, yJAeIbHAs TEIJIOTAa IUIABJICHUS, YyHAeJdbHAas TervioTa
napooOpa3oBaHMs, yAeIbHas TEIJOTa CropaHusl TOIUIMBA, KO3(HUIMEHT MOIe3HOTO
JEICTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BJIAKHOCTb BO31yXa, SJIEKTPUUECKUN
3apsl, CWJa TOKa, DJEKTPUYECKOE HANpsIKEHUE, COIPOTUBICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIIEHUE BEUIECTBA, pa00OTa U MOIIHOCTH 3JEKTPUUYECKOTO TOKA), IPU
OMKMCAHUN TPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIOIB3YEMBbIX BEIHYMH,
0003HaYeHHS] U €UHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIBI, CBS3BIBAIOLINE
JaHHYI0 (QU3WYECKYI0 BEIMYMHY C JPYTUMH BEIHMYWHAMHU, CTPOHUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJTUYNH;

XapakTepu3oBaTh CBOWCTBA TeJ, (U3UYECKUE SBICHHUA M TPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTPOEHUS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMN TOoJjel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs
3apsna, 3akoH Oma i ydyacTka 1enu, 3akoH JDxoyns—JIeHna, 3aKoH COXpaHEHUs
SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHAa W 3alUCHIBaTh €ro
MaTEMaTUUYECKOE BBIPAXKEHHUE;

OO0BACHATh (PU3MUECKHE MPOIECChl U CBOWCTBA TEl, B TOM YHCIE€ MU B KOHTEKCTE
CUTYyaluii MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYHHHO-CJICICTBEHHBIE CBSA3H, CTPOUTHh OOBACHEHHE W3 1—2 JIOTMYECKHUX IIaroB C
omnopoit Ha 1—2 M3y4EeHHBIX CBOWCTBA (DU3UYECKUX SBJIICHUM, (PU3MUECKUX 3aKOHOB HJIH
3aKOHOMEPHOCTEN;

pemarh pacy€THhIE 3amadyd B 2—3 JIEUCTBUS, HCIOJIB3YS 3aKOHBI W (HOPMYJIBI,
CBs3bIBaOIIME (U3MUECKHe BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHUS 3aJaud
3aMKUCHIBATh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX ISl PEIICHUS 3a7auH,
BbIOMpATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE /Ui €€ pelIeHHUs], POBOIUThH PACUETHI U
CPaBHHBATH MMOTYYCHHOE 3HAYCHHE (DU3NYECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacno3HaBaTh MpOOJEMbl, KOTOpbIE MOXXHO PEUIUTh IPU IMOMOLIM (PU3NIECKUX
METOJIOB,  HCHOJb3ys  ONHUCAHUE  MCCIEIOBAHMS,  BBIACIATH  MPOBEPSEMOE
IPEIII0JIOKEHNE, OLICHMBATh IPABUIBHOCTh IOpPAJKA IPOBEAECHUS MCCIEN0BAHUS,
JIeJIaTh BBIBOJIBL;



IPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (PU3UYECKUX SIBICHUHN MM (PU3MUECKUX CBOMCTB
Ten (KamwulsApHbIE SIBICHUS, 3aBUCMMOCTb JaBIIEHUS BO3AyXa OT €ro o0béMa,
TEMIEPATYpPbl, CKOPOCTH MPOIIECCa OCTHIBAHUS M HATPEBAHUS IIPU U3IIYYEHUU OT I[BETa
U3IyJaome (MOoryiomaronie) MOBEPXHOCTH, CKOPOCTh MCHApEeHUs BOJBI  OT
TEMIEPATypbl JKUIKOCTH W IUIOMIAAW €€ TMOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aMMOJICHCTBHE 3JEKTPUUECKUX 3apsi/iOB, B3aUMOJCHCTBHE MOCTOSHHBIX MAarHHUTOB,
BU3YalIM3alisl MArHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO TTOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUTATEI
MOCTOSTHHOTO TOKa): (OPMYJIMPOBATH MPOBEPSIEMBbIC TMPEANOIOKEHUS, COOMpATh
YCTAHOBKY M3 MpPEUIOKEHHOr0 OOOpYJOBaHUS, ONUCBIBATH XOJ ONbITA U
(dbopMynTUpOBaTH BHIBOJIBI;

BBITIOJHSATE TPSMBIE U3MEPEHUs TEMIEPaTyphbl, OTHOCUTEIHHON BIAXKHOCTH BO3.yXa,
CWJIBI TOKa, HaNpsDKEHHS C HUCIOJb30BaHHMEM AaHAJIOTOBBIX MPUOOPOB M JaTUYMKOB
¢u3MUeCKUX BEIMYMH, CPABHUBATh pE3yJAbTaTbl M3MEPEHMHA C Y4ETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEAOBAaHUE 3aBHCHUMOCTH OJHOW (PM3MUECKOW BEIWYHUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSMBIX HU3MEPEHUN (3aBUCUMOCTH COINPOTUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIOMIAAN TOTEPEYHOT0 CEYCHUS U YAEIBHOTO COIPOTHUBIICHHUS BEIIECTBA
IIPOBOJHMKA, CHJIbI TOKA, UJIYILEr0 Yepe3 MPOBOJAHUK, OT HAMPSHKEHUS HA MPOBOJIHUKE,
UCCIICIOBAaHUE TIOCIIEA0BATEIBHOIO W MApaUIebHOTO COEAMHEHUH MPOBOIHUKOB):
IUTAHUPOBATh HCCIIEI0OBaHUE, cOOUpaTh YCTAHOBKY M BBIMOJIHATH M3MEPEHUS, CIeays
MPeJIOKEHHOMY TUIaHy, (PUKCUPOBATh Pe3yabTaThl MOJYYEHHON 3aBUCUMOCTU B BHJIE
TabNuI ¥ TpaduKOB, IeTaTh BHIBOIBI IO PE3yabTaTaM HCCICIOBAHUS;

MPOBOJANTH KOCBEHHbIE M3MEPEHUS (PU3NUECKHX BeIMUYMH (yIeslbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTHUBICHUE MTPOBOJHUKA, PA0OTa M MOIIHOCTH 3JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh H3MEpPEHHUs, COOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY, CJeIys
PEJIOKEHHOW HHCTPYKIIUHU, H BBIYUCIISATH 3HAYCHUE BETUYHHEI;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
0o0opynoBaHUEM;

XapaKTepu30BaTh MPHUHLMUIBI JEUCTBUA H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOpPOW Ha MX OMUCaHHs (B TOM 4YMCIE: CHCTeMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TapoBas TypOMHa, ammepMeTp, BOJbTMETP, CUYETUHK DICKTPUUECKOMN
DHEPTUHU, HIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNbHbIE 3JICKTPONPUOOPEI
(mpuMepbl), 3JIEKTPUUYECKHE MPEIOXPAHUTENH, AJIEKTPOMArHUT, 3JIEKTPOABHUTATENb
IOCTOSIHHOTO TOKAa), HCIONB3ysl 3HAaHUS O CBOMCTBaX (U3UYECKUX SBICHUU W
HeoOXoauMbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTblE TEXHUYECKHWE YCTPONCTBA M H3MEPUTENIbHbIE MPUOOPHI IO
cXeMaM U CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, IICHXPOMETP,
TUTPOMETp, JBUTATENlb BHYTPEHHETO CTrOpaHUs, 3JIEKTPOCKOI, PEoCcTaT), COCTABIATH
CXEMBI 2JIEKTPHUYECKHX IIeTei ¢ MOocIe0BaTeNbHbBIM U MapajyiebHbIM COEAMHEHHEM
3JIEMEHTOB, pa3finyasl yCIOBHbIE 0003HAYEHUS SJIEMEHTOB AIEKTPUUECKUX LIETICH;
NPUBOAUTE TPUMEPHl (HAXOAUTh HMHPOPMALNMIO O NPUMEPAX) MPAKTUYECKOTO
UCTIOJIb30BaHUSl (PU3UYECKUX 3HAHUI B IOBCETHEBHOM JKU3HU JJIs1 OOecreueHUs
0e30macHOCTH TpU OOpalieHnu ¢ HpudopaMH M TEXHHYECKUMH YCTpOCTBaMH,
COXpaHEHHsI 3/I0pOBbS M COOJIOZACHHUS HOPM DSKOJOTMYECKOTO TMOBEJICHHUS B
OKpYKalollleil cpee;

OCYIIECTBIIAATh TMOMCK HH(pOpManuu (U3NYecKoro conepkanust B MHTepHeTe, Ha
OCHOBE HMEIOIIMXCSA 3HAHUH W MyTEM CpPaBHEHUS JOMOJHHUTEIbHBIX HCTOYHHMKOB
BBIIETATh, MHGOpPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBOW WM MOXKET ObITh
HEJIOCTOBEPHOM;



WCIIOJIb30BaTh TPU BBHIMOTHEHUH YYEOHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO JTUTEPATYPy
bu3nyecKoro cojep)kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu HHTepHer,
BJa/IeTh MpUEMAMHM KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHHsl HHPOpPMAUH U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

co371aBaTb COOCTBEHHBIE NHCHMEHHBIE W KpaTKHE YCTHBIE COOOImIeHus, 00o0mas
MH(OPMALIMI0 U3 HECKOJIbKHX MCTOYHUKOB (DU3MUECKOrO COJEP)KaHUS, B TOM 4YHCIIE
nyOJIMYHO  TPENCTaBIATh  PE3yJabTaThl MPOEKTHOM WM  HCCIIEOBAaTEIbCKOM
NESTENIbHOCTH, TIPU 3TOM TPAaMOTHO HCIIOJIb30BAaTh M3YUEHHBIM MOHATUHWHBIA ammapat
Kypca (hU3UKH, COMTPOBOXK/IATh BBICTYIICHUE TIPE3CHTALINEH;

IPU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB W HCCIEJOBAaHUM (PUINUECKUX MPOLIECCOB
pacnpenenatb 00S3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTaBJICHHBIMHU 3ajjauaMu,
CIIEUTh 32 BBHINIOJHEHHEM IUIaHA JCUCTBUA W KOPPEKTHPOBATh €ro, aJeKBAaTHO
OLICHUBAaTh  COOCTBEHHBI BKJIaJ B  JIEATENbHOCTh  TIPYIIbI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

K xonHmy oOyueHus B 9 kJjacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHI:

UCIOJIb30BaTh TOHATHS: CHUCTEMa OTCuY€Ta, MaTepuajbHas TOYKa, TPaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHUYECKOT0 JIBUXKEHHUs, AedopMmarius (yrnpyras, rmiacTudeckas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U TMEPerpy3kKd, LEHTP
TSOKECTH, aOCONIOTHO TBEPAOE TENOo, LIEHTP TKECTH TBEPAOTO Tella, PaBHOBECHE,
MEeXaHW4YecKhe KoysiebaHus H  BOJHBI, 3BYK, MH(pPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTH U
JAIIbHO30PKOCTh, CIEKTPhl MCIYCKAaHUS U TMOTJIOlIeHus, anbda-, OeTta- U ramma-
U3JTy4€HUs1, U30TOIIbI, siZiepHast SHEPreTUKa;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJMHEIHOE IBHKEHUE, CBOOOIHOE MaJIeHUE TeJl, pABHOMEPHOE
JIBIDKEHUE 10 OKPY)KHOCTHM, B3aUMOJCHCTBHE TeJl, pPEAKTUBHOE JBIIKEHHE,
KoJeOaTeNlbHOE JBIDKEHUE (3aTyXarolue W BBIHYKJICHHBIC KOJeOaHHs), pE30HAHC,
BOJIHOBOEC JBIDKEHHE, OTpPAaXEHHUE 3BYKa, NPAMOJIMHEHHOE pacmpocTpaHeHue,
OTpakKeHHE U MPEIOMIICHHUE CBETA, IIOJTHOE BHYTPEHHEE OTPaXKEHHE CBETa, Pa3ioKeHUE
0enoro cBera B CHEKTP M CIIOKEHUE CHEKTPAIbHBIX IIBETOB, IHMCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIEKTpa U3ITy4EHUS)
[0 ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
JTaHHOe (GU3UYECKOE SBIICHHUE;

pacro3HaBaTh HPOSIBICHNE U3YYCHHBIX (PM3UUECKUX SIBICHUI B OKpY)KaroleM mMupe (B
TOM 4YHclie (U3UYECKUE SIBICHUS B MPHUPOJEC: MPUINBBI U OTJIHMBBI, JBHKCHHUE TUIAHET
ConHeyHOM cucTeMbl, peaKTUBHOE JIBH)KEHHUE KUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 3XO0, I[BeTa Tell,
ONTUYECKHWE  SBJIIEHUS B  MpUpOJe, OuoNoruyeckoe JACWCTBHE  BUAMMOTIO,
yAbTPa(UOIECTOBOTO M PEHTTEHOBCKOTO H3IyYCHHH, €CTECTBEHHBIH DPaHOaKTUBHBIN
¢oH, KOCMHYECKHE Jy4HM, DPaJMOAKTUBHOE W3Iy4YeHHE TMPUPOIAHBIX MHUHEPAJIOB,
JieiicTBUE paInOAKTHBHBIX M3JIyUYCHHH Ha OpraHW3M YeJOBEKa), PU 3TOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B Yy4eOHYIO, BBIIEISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(bU3NUECKUX SBICHHIA;

OTMCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (PU3UYECKUE SBICHHS, UCIIONB3Ys (hru3nyeckue
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAs CKOPOCTh TeJla NpU HEPaBHOMEPHOM JBH)KECHUH,
yYCKOpEeHHe, MepeMellleHne, MyTh, YIiioBas CKOPOCTh, CUJIa TPEHUSs, CHJla YIPYrocCTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJeHUs, BEC Tela, UMILYJIbC Teja, UMITYIIbC
CWJIBI, MeXaHnu4eckasi paboTa U MOIIHOCTb, MOTEHIMAIbHAS SHEPTHUS Tela, MOJHATOrO
HaJl TOBEPXHOCTHIO 36MJIM, TIOTEHIIUAIbHASL SHEPTUS CHKATON MPYKUHBI, KHHETUYECKast



SHCpPTrusi, IMOJIHAA MCXAHUYCCKasA SHCPrud, IMNCpuoa MU YaCToTa KOHGGaHHﬁ, JJIMHa
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMICHHUS
Cpelpl), MPU ONMUCAHUM MPABHIBHO TPAKTOBAaTh (DPM3MUYECKUN CMBICI HCHOIb3YEMbIX
BEJIMYMH, OOO3HAYCHHUS M EAMHUIBI (U3UUYECKUX BEIWYHH, HAXOJUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIWYMHY C APYTUMHU BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4YSHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYNH;

XapaKTCPU30BaATh CBOMCTBa TCII, q)HBquCKI/IC SABJICHUA W IMMPOLCCChI, UCIIOJIB3Yys 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TITOTEHMsI, MPUHLMUII CYNEpPIO3ULIMU CHUJI,
MMPUHIHUIT OTHOCUTCIBbHOCTH Fannne;l, 3aKOHbI HBIOTOHa, 3aKOH COXPAaHCHUA UMITYJIbCA,
3aKOHbl OTPaXEHUS U TMPEIIOMIICHHS CBETa, 3aKOHBI COXPAHEHHUS 3apsJ0BOr0 H
MacCCOBOro 4YucCClI MHOpu AACPHBIX PpCAKOUAX, IMpPU OTOM [JaBaTb CIIOBECCHYIO
(bopMyITHMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTHUYECKOE BhIPAKECHHE,

OOBSICHATH (PU3MUYECKHE TMPOLECCHl W CBOMCTBAa Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYMHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKHX IIAaroB ¢ OMOPOM Ha 2—
3 wu3yueHHBIX CBOMcTBa (U3WYECKUX SBICHUH, (U3NYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacu€THbBIC 3a/1aud (OTIUPAFOIIUECS HA CUCTEMY M3 2—3 ypaBHEHUM ), UCTIOIb3YS
3aKOHBI M (QOpMyJbl, CBs3bIBaolIMe (U3NYECKHWE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCJIoBUsA 3ada4u 3allMCbIBATb KPATKOC YCJIOBHUC, BBIABJIATL HCIOCTAOIIUC WA
M30BITOYHBIE JAaHHBIC, BBIOWPATh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIE JJIS PEUICHUS,
MMpOBOAUTDH paC‘IéTBI U ONCHUBATH PCAIIMCTUYHOCTL TIOJYUCHHOTO 3HAYCHUA
(U3UYECKON BETMYUHBL;

pacmo3HaBaTh MNpPOOJIEMBI, KOTOPbIE MOYHO PpEIIUTh IPH TOMOIIM (HUBHUYECKHUX
MECTOAOB, HCIIOJIb3YA OITMCAaHUEC HUCCIICAOBAaHUA, BBIACIATH MMpOBEPACMOC
MPENIOJIOKEHNEe, OLICHUBATh MPaBUJILHOCTh MOpSAIKAa MPOBEACHUS HCCIIEIOBAHMUS,
JieNiaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yabTaThl HAOIIOICHHU U OIBITOB;

MPOBOAUTDH OMBITHI IO HAOMIOACHUIO (GU3NYECKUX SIBJICHUN WU (U3MUYECKUX CBOMCTB
Ten (M3ydeHHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs YHEPTHH, 3aBUCUMOCTh
nepuoJia KojnebaHuil Npy>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHMOCTh OT aMIUIUTY Il MaJbIX KoJeOaHUH, IPSIMOIMHEHHOE paclpocTpaHeHHe
CBETa, pAa3JIOKCHHE OENoro CBeTa B CIEKTP, M3y4EHHE CBOWCTB H300pakeHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300paKeHUs mpeaMeTa B coOuparolield JuH3e,
Ha6JIIOI[eHI/Ie CIUIONIHBIX M JIMHENYaThIX CIICKTPOB HSHyIIeHI/IH)I CaMOCTOATCIBHO
cobupaTh YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000PyI0BaHHUS, ONTUCHIBATH XOJ1 OTIBITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIBI;

POBOAUTH MpPU HEOOXOAMMOCTH CEpPHUIO0 NPSIMBIX H3MEPEHHH, ompezensis cpeaHee
3HaYeHHE H3MepseMoll BelMWYMHBI ((DOKYyCHOE pacCTOSHUE COOMparoIiel JIMH3BI),
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUO0pa);

MMPpOBOAWUTL HCCJICIOBAHUC 3aBUCHUMOCTEH (1)I/ISI/ILICCKI/IX BCIIMYHNH C HUCIIOJIbB30BAHUECM
OpSIMBIX  M3MEPEHUH (3aBUCHMOCTh TYTH OT BpPEMEHU TIPU PABHOYCKOPEHHOM
JNBUKEHUM 0e3 HadajdbHOW CKOPOCTH, IMepuoAa KojeOaHuH MaTeMaTUyecKoro
MasATHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTIJIa OTPAXCHUA CBCTA OT YyIrJjia MaACHUA U
yria mpeloMJIeHUsl OT yrja MaJeHus): MJIAaHUPOBATh HCCIEIOBAHUE, CAMOCTOSTEILHO
coOMpaTh yCTaHOBKY, (DUKCHUPOBaTh PpE3yJIbTaThl MOJYYCHHOH  3aBUCHUMOCTH
¢bu3nyecKux BEMWYHMH B BUZIE TaOMUIl M rpaduKoB, AeNaTh BBIBOABI MO pe3yjbTaTaMm
UCCIICIOBAHYS,

NPOBOIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKHX BEIMYMH (CpPEeaHssl CKOpPOCTh M
YCKOpEHHUE TeJla MPU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHUE CBOOOJHOTO MaJieHus,
KECTKOCTh MPYKUHBI, KOOPOUIIMEHT TPEHUS CKOJIBKEHUsS, MEXaHHYecKkass paboTta u



MOIIHOCTb, 4YacTOTa M TMepHoj KoJeOaHM MaTeMaTH4ecKoro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass cuja CcOOMparomel JHH3BI, PAAMOAKTHBHBIH  (OH):
IUITAHUPOBAaTh WM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIIOJHSTH
U3MEpeHus, cienys MPeUIOKEHHOW MHCTPYKILUH, BBIUUCIATh 3HAUCHHE BEIMYUHBI U
aHAJIM3UPOBaTh IOJYYEHHBbIE PE3yJbTaThl C Y4YETOM 3aJaHHOW IOTPEUIHOCTH
U3MEpEHUH;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuuaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeNeil: MaTepualbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYECUYHBI HMCTOYHHMK CBETa, JIy4, TOHKas JIMH3a,
IUTaHETapHast MOJIENIb aTOMA, HYKJIOHHAst MOJIENIb AaTOMHOTO SI7Ipa;

XapakTepu3oBaTh MPUHLUIBl JACHCTBUS M3YYEHHBIX MNPHUOOPOB M TEXHUYECKUX
YCTPOKMCTB C OMOPOH HA UX OMHMCAaHUS (B TOM YHCIE: CIIUIOMETP, JaTYUKH ITOJIOKEHUS,
paccTosIHUA U YCKOPEHUs, paKeTa, 9X0JIOT, OUKH, IEPUCKOI, (poToanmapar, ONTHIECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHHUS O
CBOMCTBaX (PM3NYECKHX SIBICHUI U HEOOX0IUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU HM3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MPH PEIICHUH y4eOHO--
NPaKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl Ul MOCTPOECHUS M300pakeHUH B INIOCKOM
3epKalie ¥ cCOOMparomieit TuH3e;

NPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O TPUMEpPax) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUI B IOBCEJHEBHOM JKU3HU MJs 0OecnedeHus
0e30macHOCTH Tpu OOpamieHuu ¢ HpudopaMH M TEXHHUECKUMH YCTpOMCTBaMH,
COXpaHEHMsI 3/0pOBbSi M COOJIOAEHHUS HOPM DSKOJOIMUYECKOrOo IOBEJICHHUS B
OKpYXKaroIlEeH Cpee;

OCYLIECTBIIATh IMOMCK HHpopMauuu (Qusnueckoro coxaepxkanuss B VHTepHere,
CaMOCTOSITENIbHO (OpPMYJIHMpYys TMOUCKOBBIN 3alpoc, HAXOAUTh IyTH ONpPEACICHUS
JIOCTOBEPHOCTH TIOJNYYEHHOM HH(OpManMy Ha OCHOBE MMEIOUIMXCS 3HAaHUU U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUN YUYEOHBIX 33/1aHU HAyYHO--TIOMYIISIPHYIO JTUTEpaTypy
(U3UUECKOr0 COAEp)KaHUs, CIPaBOYHbIE MaTepuallbl, pecypchl ceTu MHTepHer,
BIAJCTh NPUEMAaMU KOHCIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIC U YCTHBIE COOOIICHHS HAa OCHOBE MH(MOpMAIUU
U3 HECKOJBKHX HMCTOYHUKOB (U3NYECKOTO COJCpKAHUS, MYOINYHO MPEICTABIATH
pe3yabTaThl IPOEKTHON WIIM MCCIIENOBATENIbCKON AESITENbHOCTH, TP 3TOM I'PaMOTHO
UCTOJIb30BaTh M3YyYCHHBIN MOHATHHWHBIA ammapaT H3y4aeMoro paszena (U3MKA MU
COIIPOBOXKJATh BBICTYIUIEHHE IpPE3EHTAaUUel ¢ y4€TOM OCOOCHHOCTEH ayAuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
Kon4yecTBO 4acoB DJIEeKTPOHHbIE
Ne HaumenoBanmne
n/ a3/1eJI0B 1 TeM B K I (wnpposnie)
. f[ 01; - cer 0HTp60JII)H paK;nquK 06pa3oBaTeIbHbIE
porp 0 ble padoThI e padoTbl pecypeni
Pasznen 1. ®u3uka u €€ poJsib B IO3HAHUM OKPY:KAOIIEr0 MUpa
DUBHKA - HAVKE O bubmuorexa [JOK
1.1 VSHIKA - HAyK 2 https://m.edsoo.ru/7f416
IPUPOJIC
194
Dr3IIeCKIe bubmuorexa [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJTUYNHBI
194
EcrecTBeHHOHaY4H bubmmoreka [IOK
1.3 BI METOJ 2 1 https://m.edsoo.ru/7f416
MMO3HAHUS 194
Wroro no pazneny 6
Pa3nen 2. [lepBoHava/ibHbIE CBeIEeHUS 0 CTPOEHUH BelleCTBA
Crpoctie bu6mmoreka [IOK
2.1 P 1 https://m.edsoo.ru/7{416
BEIIECTBA
194
JBmxenue u bu6mmoreka [IOK
2.2 B3alMOJIEHICTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHI] BELIECTBA 194
ArperaTHbie bubmuoteka [JOK
2.3 COCTOSIHHS 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Nroro no pazneny 5
Pa3znen 3. /IBuskeHue M B3auMoAeiicTBUE Tel
Mexanuueckoe bubmorexa [IOK
3.1 3 https://m.edsoo.ru/7f416
IBIDKEHHE
194
VHeDLIS. Macca bu6mmoreka [IOK
3.2 DHHA, ’ 4 1 https://m.edsoo.ru/7f416
IJIOTHOCTD
194
bu6mmoreka [IOK
33 Cuna. Bunper cun 14 1 2 https://m.edsoo.ru/7f416
194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, dKUIKOCTEH U ra30B
HaBnenue. bubnmoreka [JOK
4.1 [lepenaua 3 https://m.edsoo.ru/7f416
JTaBJICHUS 194
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TBEPABIMU TEJIAMU,
JKUIKOCTSIMHA U

rasamu
1 Bu6nuoreka [JOK
42 aJlcHme 5 https://m.edsoo.ru/7f416
KUIKOCTH 194
Bu6nuoreka [JOK
4.3 AmmochepHoe 6 https://m.edsoo.ru/7f416
JIaBJICHHE 194
e B 10K
4.4 A N 7 3 https://m.edsoo.ru/7f416
Ha IOTPYXEHHOE B 194
HHUX TEJI0 -
Nroro no pazneny 21
Pa3nes 5. PaGora m MomHOCTH. JHeprus
PaGora i bu6mmoreka [IOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIHOCTh
194
MpocThic bu6mmoreka [IOK
52 P 5 1 https://m.edsoo.ru/7f416
MEXAaHU3MbI
194
MexaHecKas bu6mmoreka [IOK
5.3 4 1 https://m.edsoo.ru/7f416
SHEPrusi
194
Nroro no pazneny 12
PeszepBHOe Bpemst 3
OBLIEE KOJIMYECTBO
YACOBIIO 68 12

[TPOI'PAMME
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8 KIIACC

KosnuecTBo yacoB DJIEKTPOHHBIE
Ne HaumMmeHoBaHue
n/ pa3/iesioB H TeM Beer | KoHTpoabH IMpakTuyeck (ncpposrie)
I HDOIDAMMEL pﬁ p 5 o0pa3oBaTe/bHbIE
porp ) bl€ pa00ThI He padoThl pecypeni
Pa3gen 1. TenstoBble siBJIeHUSA
Crpoenue u bubnmoreka [JOK
1.1 CBOICTBa 7 https://m.edsoo.ru/7f418
BEIIECTBA 1ce
TelIoBbLe bubmuorexa [JOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI
lce
Nroro no pazneny 28
Pa3nes 2. DiiekTpuyecKkne H MAarHUTHbIE SIBJICHUSA
DJIEKTpUUYECKUE
3apsipl. bu6mmoreka [IOK
2.1 3apspKeHHBIC 7 1 https://m.edsoo.ru/7f418
Tena U UX Ice
B3aNMOJIECUCTBUE
ITocTostHHBIHM bu6mmoreka [IOK
22 AIEKTPUUCCKHUI 20 1 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHHTHbLe bubmuorexa [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBJICHUS
lce
ONEeKTPOMAarHuTH bubmmorexa LIOK
24 P 4 https://m.edsoo.ru/7f418
ast MHYKITUS
Ice
Nroro no pazneny 37
Pe3epBHOE Bpems 3
OBILEE
KOJIMYECTBO
YACOB [0 68 3 14.5

[TPOI'PAMME
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9 KJIACC

KosmnuecTBo yacoB DJIEeKTPOHHBbIE
Ne HaumeHnoBaHue
n/ a3/1eJ10B 1 TeM B K i (unpposnie)
. f[ 01; - cer 0HTp60.]1]>H palc;nqemc 06pa3oBaTeIbHbIE
porp ) bl€ pa00ThI He padoThl pecypebl
Pa3zgen 1. Mexannueckue siBJEHHUSA
hi:;i‘;?;:ifoe bubmoreka [{OK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CHOCOOBI €T0
4a6
OITMCAHMUS
BzaumopelictBue bubmorexa LIOK
1.2 A 20 1 3 https:/m.edsoo.ru/7f41a
Tel
4a6
3AKOHEL bubmoreka [{OK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHCHHUS 4
4a6
Nroro no pazneny 40
Pasznen 2. Mexannueckue KoJie0aHHUSA M BOJTHEI
Mexannueckue bubmmorexa TIOK
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIEOaHUs
4a6
Mexannueckue bubmmorexa LIOK
22 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBL. 3BYK
4a6
Nroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1M0Jie ¥ 3JIEKTPOMATHUTHBIE BOJTHbBI
?giﬁioramﬂTH bubmuoreka [{OK
3.1 6 2 https://m.edsoo.ru/7f41a
AIIEKTPOMArHUTH 426
bI€ BOJIHEI —
Wroro no pazneny 6
Pa3nen 4. CBeToBbI€e IBJICHUS
3aKOHBI bubmuoreka [IOK
4.1 pacpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
s CBeTa 4a6
JInH3eI B bubmunoreka LIOK
4.2 OIITHYECKHUE 6 3 https://m.edsoo.ru/7f41a
puOOpsI 4a6
Pazmoxenue Bbubmunoreka LIOK
43 0eJIoro cBeTa B 3 2 https://m.edsoo.ru/7f41a
CIIEKTp 4a6
Wroro no pazneny 15



https://m.edsoo.ru/7f41a4a6
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Pa3gen 5. KBanToBble iBJIeHUSA

Hcnyckanue n Bu6muotexa [IOK
5.1 MIOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
C bub6munoreka [IOK
52 TPOCHHC 6 1 https://m.edsoo.ru/7f41a
aATOMHOTO sI7Ipa
4a6
SepHbIe bubmuoreka [JOK
53 sep 7 1 https://m.edsoo.ru/7f41a
peaKIyu
4a6
Wroro no pazneny 17
Pasznea 6. [loBTOpUTE/ILHO-0000 IO IIUIT MOYIb
[ToBTOpEHME N
00001eHne bubnuoreka [JOK
6.1 COJIep KaHUS 9 2 https://m.edsoo.ru/7f41a
Kypca pU3MKH 3a 4a6
7-9 xiacc
Nroro no pazneny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 27

[TPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE
7 KJIACC

Koan4yecTBo 4acoB

DJIEKTPOHHBIE
Ne Q g udposbie
Tema ypoka 3 = = uupp
n/n = =5 5 o0pa3oBaTe/IbHbIE
= s g pecypchl
£z £z &
o & E g B
= E o % S <
) S S S =
9 S = =i <
=] Z a2 | B2 =
1 ®du3uKa — HayKa 0 mpupojie. JABieHus 1
MIPUPOJIBI
2 dusznueckue sIBICHUI 1
3 dusnyeckue BEIMIUHEI U UX 1
HU3MepeHue
Vpok-uccnenosanue "N3mepenue
4 TEMIEPATYPHI MPU TTOMOIIIH 1 1
YKUJIKOCTHOTO TEPMOMETpA M JIaTYHKA
TeMreparypsl”
Metoapl Hay4HOTO ITO3HAHUSL.
5 OHI/IC;[HI/IG (g;llanecm/lx SIBJICHUH C 1 bubmorexa LIOK
N https://m.edsoo.ru/ff09f72a
IIOMOIIBIO MOJEIIEH
VYpok-uccnenosanue "[Ipoepka
6 TUIOTE3bl: JATBHOCTH MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibirie, 4yeM OoJIbIe BhICOTAa IMycKa'
Ctpoenue BemiecTBa. OIBITHI,
7 OII()a3E;IBaIO Hlje HCKPETHOE CTPOCHUE 1 bubmorexa LIOK
a1 HHHE UCKD P https://m.edsoo.ru/ff09fe0a
BEIECTBA
Bbubnuoreka [JOK
8 JIBY>KEHME YacTHII BEIIeCTBa 1 https://m.edsoo.ru/ff0a013
S
VYpok-uccnenoBanue «OnbITH 11O
9 HaOJII0ICHUIO TETIOBOTO PACIIMPEHUS 1 1
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBa 1
Oc00EHHOCTH arperaTHbIX COCTOSHUN
BOJIBI 0606H1€HE€ 10 pa3zei bubmmorexa LIOK
11 ' P Y 1 https://m.edsoo.ru/ff0a037
«IlepBoHaYaIBLHBIE CBEICHUS O 2
CTPOCHHH BEIIIECTBAY =
Mexannueckoe IBUKEHUE. bu6nmoreka [IOK
12 PaBHOMEpHOE U HEpaBHOMEPHOE 1 https://m.edsoo.ru/ff0a05¢c
NBIDKEHUE 6
3 c E ! Bbub6nuoreka [JOK
KOpOCTD. LAMHHIIBI CKOPOCTH https://m.edsoo.ru/ff0a079



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

C

Bu6nuoreka [JOK

14 Pacuer nmyTtu 1 BpeMeHH IBUKEHUS https://m.edsoo.ru/ff0a0ae
4
Huepnusa. Macca — Mepa HHEPTHOCTH bubmorexa LIOK
15 PHHA. p p https://m.edsoo.ru/ff0a0cl
Te 0
16 IImoTHOCTE BemecTBa. Pacuet Maccrl 1 bu6mmoreka [IOK
00beMa Teja 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas padota «OnpeneneHue
IIJIOTHOCTH TBEPAOTO TEIIA»
Pemienne 3agad mo teme "[lnoTHOCTH bubmorexa OK
18 " A https://m.edsoo.ru/ff0al23
BEIIIECTBA c
Cuna xak XapakTepuCTHKa
19 B3auMozeiicTBus Tes. Cuila ynpyrocTH.
3akoH ['yka
JlaGopaTtopHas pabota «3yueHue
3aBUCHUMOCTH PACTSIKEHUS
20
(medopmanym ) Ipy>XKHUHBI OT
MIPUIIOKEHHOMN CHITBI»
21 [[ABnenne Tsarorenns. Cuna THKECTH
CBs13b MEX]y CHIION TAKECTH U MACCOU bubmmoreka [IOK
22 tena. Bec Tena. Pemienwne 3ama4 mo https://m.edsoo.ru/ff0al77
teme "Cuna tsoxectu” 3
C o« S — bubmuorexa [JOK
23 Y18 TAKECTH Ha JIpYTHX ) https://m.edsoo.ru/ff0al50
Ou3nYecKue XapaKTePUCTUKH TIIAHET )
Bu6nuoreka [JOK
24 N3mepenune cui. JlnHamomMeTp https://m.edsoo.ru/ff0al 8¢
[Y
Bu6nuoreka [JOK
25 Bec tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
CrnosxeHue IByX CHJI, HallpaBJIEHHBIX 110 bu6mmoreka LIOK
26 OJIHOM mpsiMoii. PaBHOIEHCTBYIOTIIAS https://m.edsoo.ru/ff0ala7
CHII 0
7 Pemenue 3agad mo reme
"PaBHonelicTBytOMmAst cCU"
Cuia Tpenus u e€ Buabl. Tpenue B Eubmorexa IIOK
28 iaTp ABL P https://m.edsoo.ru/ff0alb9
MPHUPOJIC U TEXHUKE o
JlaboparopHas pabota «3yueHue Bubnmorexa [IOK
29 3aBHCHMOCTH CHIIBI TPCHHA https://m.edsoo.ru/ff0alcc

CKOJIBXKECHUA OT CUJIbI AaBJICHUA U
XapakTepa CONMPUKACAIOIINXCS
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https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

MTOBEPXHOCTEN

Pemenue 3aaq Ha onipeieIcCHHE

30 PaBHOAECUCTBYIOIIEN CUIIbI
Pemenue 3agau no temam: «Bec Tenay, bubmuorexa [JOK
31 «['padprueckoe u300pakeHUE CHI, https://m.edsoo.ru/ff0alde
«Cuiibl», «PaBHOJEHCTBYIOIIAS CHII» 0
KoHTposbHas paboTta 1o Temam:
«MexaHn4eckoe IBHKeHHE, «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n300pakeHuE CUI,
«Cumpi»
JaBnerune. CriocoObl yMEHBIIICHUS U bubmmorexa LIOK
33 ) M https://m.edsoo.ru/ff0a20a
YBEJIMYEHUS AaBIICHUS 6
JlaBneHwue raza. 3aBUCUMOCTb JIaBICHUS bubmmorexa LIOK
34 . it https://m.edsoo.ru/ff0a237
rasza oT o0béma, TeMIepaTypsl 6
[lepenava naBneHust TREPABIMU TEIAMU bubmorexa OK
35 peatia i P ’ https://m.edsoo.ru/ff0a25b
JKUIKOCTSIMHU U razaMu. 3akoH Ilackana 0
JlaBiaeHne B )XHMAKOCTH U rasze bubmorexa IOK
36 i ’ https://m.edsoo.ru/ff0a271
BBI3BAHHOE JICWCTBUEM CUJIBI TSDKECTH 3
Pemenue 3amau o teme «/laBnenue B bubmorexa TIOK
37 g https://m.edsoo.ru/ff0a282
KUAKOCTHU U Taze. 3akoH [lackams» 5
bu6mmoreka [IOK
38 CooOmraromumecs cocy bl https://m.edsoo.ru/ff0a297
0
bu6mmoreka [IOK
39 IM'unpaBnuueckuii npecc https://m.edsoo.ru/ff0a313
6
40 ManowmeTtpsl. [TopiiHeBOH KU AKOCTHBIN
Hacoc
ATtmocdepa 3emiu U IpUUUHBI €€ bubmmorexa [IOK
41 p p https://m.edsoo.ru/ff0a2b5
CYIIECTBOBAHHUS .
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATmochepHoe aBiieHue https://m.edsoo.ru/ff0a2b5
a
N3mepenne aTMochEepHOTO TaBICHUS bubmorexa [IOK
43 P p a ’ https://m.edsoo.ru/ff0a2da
OnbiT Toppuueriu 2
3aBUCUMOCTB aTMOC(HEPHOTO JIaBJICHUS bubmuorexa [JOK
44 .
OT BBICOTHI HaJ] YpPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepoua. AtmocdepHoe bubmuorexa [JOK

JAaBJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo reme "

46 ATtMocdepHoe naBieHue"
JlericTBUE )KUJIKOCTH Y ra3za Ha bubmmoreka [JOK
47 MOTPYKEHHOE B HUX TEJI0. ApXHMeT0Ba https://m.edsoo.ru/ff0a327
cua 6
JlaGopaTtopHas pabora «OnpeneneHue
48 BHTaJE)KI/IBgIomepﬁ CHUJIBI ;[eﬁIZTf;y}omeﬁ 1 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
Ha TEJOo, TOTPYKECHHOE B KUIAKOCTH)
JlaboparopHast paboTa 1o Teme Bubnorexa [TOK
49 «Hccnenosanne 3a1.3'1/1c1/1Mocm peca N 1 https://m.edsoo.ru/ff0a351
TeNa B BOJIE OT 00bEMa MOTPYKEHHOH B 4
KUJKOCTh YaCTH TEIa -
bu6mmoreka [IOK
50 [TnaBanue Ten https://m.edsoo.ru/ff0a3a9
6
JlaGopaTtopHnas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Uiu 1
KOHCTPYHPOBAHUE JIOAKH U
onpezaeneHue e€ rpy30noabEMHOCTH"
Pemenue 3agaud mo remam: «IliiaBanue bu6mmoreka [IOK
52 cynoB. BoznyxomnaBanuey, «/laBnenue https://m.edsoo.ru/ff0a365
TBEPABIX TN, KUJAKOCTEH U ra30B» 4
KoHnTtposbHas pabota 1o Teme
53 «/laBneHue TBEpbIX TE, JKUIAKOCTEN U
ra3oB»
Bbub6nuoreka [JOK
>4 Mexanuteckas pabota https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
55 MoutHocTs. EAMHUIIBI MOIIIHOCTH https://m.edsoo.ru/fi0a3f82
Ypok-uccnenopanue "Pacyér
56 MOIITHOCTH, Pa3BUBAEMOM MPHU MOIBEME 1
1o nectHuie"
57 [IpocTeie MexaHu3MBbI. Phiuar.
PaBHOBecue cuit Ha ppryare
Pbruaru B TexHUKe, OBITY U IPUPOJIE. bubmmoreka LIOK
58 JlaGopaTtopHas padota «ccnenoBanue 0.5 https://m.edsoo.ru/ff0a478
YCIIOBUIM paBHOBECHUS pblyara e
Pemrenue 3amad mo reme «Y CIIOBUS bubmaorexa LIOK
59 https://m.edsoo.ru/ff0a48a
paBHOBECHSI phlUara 5
KoaddunmenT monesnoro aeicTpust
Mexanu3ma. Jlaboparopnas pabota
60 . 0.5
«M3mepenne KI1/] HaknoHHOMI
TUTOCKOCTH
Pemenue 3agau o reme "Pabora bubmorexa [IOK
61 ’ https://m.edsoo.ru/ff0adc4

MorHocTh, KIT/"
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48

Mexanndeckas sHeprus. Kunernueckas buGnnorexa LIOK
62 P, 1 https://m.edsoo.ru/ff0a425
Y TIOTCHITHATbHAS YHEPTHUS )
3aKOH COXpaHEHUSI MEXaHUYECKOM bubmorexa [IOK
63 P 1 https://m.edsoo.ru/ff0a436
SHEPTUHr
0
YPOK-3KCIIEPUMEHT 10 TEME
"DKCEepUMEHTAIBHOE ONIPEACIICHUE
64 N3MCHEHUSI KHHETUYECKOU U 1 1
MOTEHITMATBLHON SHEPTHH TIPH
CKaTBIBAaHMH TEJIa [0 HAKIOHHOMH
IUI0CKOCTH"
65 KonTtponsHas pabora no reme «Pabora 1 1
Y MOIIHOCTb. DHEPTUs»
PesepBHrlii ypok. Pabora ¢ TekcramMu bubmaorexa LIOK
66 P " YPOK. " 1 https://m.edsoo.ru/ff0adee
110 TeMe "MexXaHH4IeCKOe ABIDKEHIE 5
PesepBurlii ypok. PaboTa ¢ TekctamMu
67 no TSMe "I[a}];IJ)IeHI/Ie TBEPABIX TEI 1 bubmorexa LOK
. " pA i https://m.edsoo.ru/ff0a4ffe
JKUIKOCTEH U ra30B
Peseprubrii ypok. Pabora ¢ Tekcramu
68 o Teme "Pabora. MOIITHOCTE. 1
Oneprus"
OBHIEE KOJIMYECTBO HACOB I1O 68 3 12
[TPOI'PAMME
8 KJIACC
KoandecTBo yacoB
° ) =
e 3 = = JIeKTpOHHbIe HU(POBBIE
n/-n Tema ypoka Z 3 2 | oOpa3zoBare/bHbIE
Sz Eg & pecypen
o = g E =
o =] < =]
) =S =} =
5] S = =1 x
=] Z a EHa|l K
OCHOBHBIE TTOJIOKEHHS MOJIEKYIIIPHO-
1 KUHETHYECKOH TEOPUH U X orﬁ,ITgHe 1 buGnnorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPIKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEpAOro, JKUAKOTO U 1 Bbub6nuoreka [JOK
ra3000pa3HOro COCTOSIHHI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOHCTB TBEPIOTO,
4 YKHUJIKOTO M Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKCHHUH
MOJICKYJISIPHO-KUHETHUECKOH TEOPHH
5 K 1 bu6mmoreka [IOK
pUCTAIUTMYECKHE U aMOpQHBIC Tea https://m.edsoo.ru/f0a5800



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

CMauuBaHuE U KalnnJUIIPHOCTD.

Bbub6nuoreka [JOK

6 [ToBepxXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIMpeHUE U CKATUE bubmorexa LHOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIIJIOBOTO JIBUKCHHUSI
YaCTHI]
Buyrpennss sueprus. CriocoOsl Bbub6nuoreka [JOK
? W3MEHEHUS BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60
10 Bunae! rerionepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koupepennus "[Ipakrruaeckoe
1 HCIIOJIb30BAHKE TEMJIOBBIX CBOMCTB bubmuorexa [JOK
BEIIIECTB U MAaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus "
KoauuecTBo TennoThl. Y nenpHas Bbubnmuoreka [JOK
12 TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OallaHca. bu6mmoreka [IOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas padora "VccnenoBanue
14 SBJICHUS TEIJIOOOMEHA MPU bubmmoreka [JOK
CMEIUIMBAHUM XOJIOJJHOM U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
PacueT xoauuecTBa TEIIOTHI,
15 HE0OXO0IUMOTO JJIsI HArPEBaHMS TEJIa |
BBIJICIISICMOTO UM TIPH OXJIAXKICHHH
16 JlaGopatopHas padota "Omnpenenenue bubmmoreka [IOK
yACIbHON TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus ToIUIMBa. Y IebHasl TEIIOTa bubmmoreka [IOK
17
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBieHue u OTBEepACBaHUE
18 KPHUCTAJUIMYECKUX I;Ie[n. YnenwHas bubmorexa [IOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIaBJICHHUS
JlaGopaTtophas padota "Onpenenenue bubmuorexa [JOK
19 yIEeTBHOU TEIUIOTHI IJIaBJICHUS JThaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue 1 KOHACHCALHSL. bubmmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
napooOpa3oBaHUs U KOHACHCAIINH. bu6mmoreka [IOK
21
3aBHCHMOCTH TEMITEPATyPhl KAIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO JaBJICHUS
BnaxnocTs Bo3myxa. JlaboparopHas
22 pabota "OHpGI[eHJiZ(HI/IG OTH(I))CI/ITEJIBHOI\/'I bubmmorexa LIOK
" https://m.edsoo.ru/ff0a7628
BJIQXKHOCTH BO3/1yXa
” Pemienue 3amad Ha onipeieicHIe

BJIAXKHOCTH BO3ayXa



https://m.edsoo.ru/ff0a5530
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https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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[TpuHIMTIBI PaOOTHI TETIIOBBIX

24 nsurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CTOPAHHUS
KIIJ] TermioBoro asurareins. TermioBbie
25 L[BHEaTenH U 3am);[/ITa OKpYy>Karomei Bubmiorexa LOK
https://m.edsoo.ru/ff0a7c7c
cpenbl
3aK0H COXpaHEHHUS U MPEBPAICHUS
26 SHEPTUU B TEIUIOBBIX MPOIIECCaX
27 | rou " Temmomme smmerton. Fhnsumonms Buwotexa LIOK
N " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHHI BellecTBa
28 | PTomsonee e, Hnvemooms bu6morera LIOK
o " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BellecTBa
29 OnekTpusanus Ten. JIBa poga
ANEKTPUUYECKUX 3aPSIOB
VYpok-uccnenoBanue "IneKTpusanus
30 TEJl UHAYKIMEN U NIPU 1
COMPUKOCHOBEHUN"
31 BzaunmopeiicTBue 3apsiKEHHBIX TET. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuyeckoe noie. HampsskeHHOCTh
32 3JI€KT;)I/I‘IGCKOFO OJISI. HpI/II)HHI/IH bubmmorexa [IOK
N https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UITNH DIIEKTPUIECKHUX MOJICH
33 Hocurenu sneKkTpruiecKux 3apsaoB.
DOnemeHTapHbIii 3apsaa. CTpoeHne atoma
34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH bu6mmoreka [IOK
COXpaHEHHUs ATCKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3anau Ha npuMeEHeHUE bubmmoreka [IOK
CBOMCTB 3JIEKTPUUYECKHX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIEeKTpUYECKHUI TOK, YCIOBHUS €0
36 cymecI;BOBaHH;I. I/IC"FZ‘-IHI/IKI/I bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUIECKOTO TOKA
. bu6mmoreka [IOK
37 JIeficTBHS 2TIEKTPUYECKOTO TOKA https:/m.edsoo.ru/f0a96b2
VYpok-uccnenoanue "JleiictBue
38 3JIEKTPUYECKOTO MOJIsi HA TPOBOIHUKH U 1
JURJIEKTPUKH"
39 DIEKTPUUYECKUI TOK B METaILIaX, bubmmoreka [JOK
JKUJIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpudecKkas 1emb U €€ COCTaBHbIC
4acTu
Cuna toka. JlaboparopHas padora
41 "Uzmepenue u peI;ynHII))OBaII{)He CHJTBI 0.5 bubmorexa LHOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
42 DNEKTPUUECKOE HAIIPSKEHUE. 0.5 bubmmoreka LIOK
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BoasTmerp. JTabopaTopHas pabota
"M3MepeHue U peryupoBaHue
HanpsoKeHus"

https://m.edsoo.ru/ff0a9%¢14

ConpoTuBieHe MPOBOJHUKA.

bu6mmoreka [IOK

43 Y aenbHOe COPOTHUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabora "3aBUCHUMOCTb
44 ANEKTPUYECKOTO COITPOTUBIICHUS bubmmoreka [JOK
MIPOBOJIHUKA OT €0 JUTUHBI, TITOIIA TN https://m.edsoo.ru/ff0aa738
MOINEPEYHOr0 CEUEeHUS U MaTepuasa'
3aBUCUMOCTH CHJIBI TOKA OT
bubmmoreka [JOK
45 HanpspkeHus. 3akoH OMa Ju1st yuacTka https://m.e dsgf) w/ff0aadda
Lenu — *
JlaGopatopHas pabota "MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO 5
nonmoteka [{OK
46 4yepes3 pe3ucTop, OT COMPOTUBIEHUS https:/m.c ds;f) 0/ f0aa0de
pe3ucTopa U HalpsKEHUS Ha — ]
pesucrope"
47 [TocnenoBarenbHOE U MapalIeIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas paboTta "IIpoBepka
48 MpaBUJIA CIIOKEHUS HAMIPSKEHUN TTPU bubmuorexa [JOK
MOCJIEI0BATEILHOM COSTMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos"
JlaboparopHas pabota "I[IpoBepka
49 MpaBwIa Jid CHJIbI TOKA MPHU bubmuorexa [JOK
napajuieIbHOM COCTMHCHUH https://m.edsoo.ru/ff0aadle
pe3ucTopon"
Pemenue 3a1a4y Ha MpUMeHEHUE 3aKOHA Buborexa [IOK
50 OmMa 17151 pa3IMyHOTO COSTUHEHUS https://m.edsoo.ru/fl0aaf8a
ITPOBOJTHUKOB — *
51 PaboTa 1 MOITHOCTB 3JIEKTPUIECKOTO bubmmoreka [IOK
Toka. 3akoH Jlxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtophas padota "Onpenenenue Bubnorexa [TOK
52 pabOThI ¥ MOIITHOCTHU AJIEKTPHUECKOTO
Toxa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHE LIeTTH U TOTPeOuTeNn
bu6mmoreka [IOK
53 AIEKTPUYECKON SHEPTUU B OBITY. )
KopoTKoe 3aMbIKaHHe https://m.edsoo.ru/ff0ab660
[ToaroToBKa K KOHTPOILHOM paboTe 1Mo
TeMe "DNEKTPUUECKUE 3apsbl. Bubnorexa [TOK
54
3ap PDICHHDIC TCIIA 11X . https://m.edsoo.ru/ff0abd2c
B3anMoeiicTus. [locTostHHBIH
ANEKTPUUYECKUN TOK"
KoHnTtponbHas paborta 1o Teme
55 "DneKkTpruuecKue 3apsabl. 3apsHKEHHbIE bubmmoreka [JOK

TEJIa U Uux B38.HMOI[€I>'ICTBH}I.
[TocTOAHHBIN ATEKTPUIECKUN TOK"

https://m.edsoo.ru/ff0abeal
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56

ITocTossHHBIE MAaTHUTBI, HX
B3auUMOJIENICTBUE

57

Ypok-uccnenosanue "M3yuenue nonei
MOCTOSIHHBIX MAarHUTOB"

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarnautHoe nosie. MarHuTHOE 10JIe
3eMIIH ¥ €T0 3HaUEeHUE IS )KU3HH Ha
3emite

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnbIT Opctena. MaroHuTHoe nose
AIEKTPUUECKOT0 TOKa MarHuTHOE 1moJje
KaTYIIKUA C TOKOM

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumMeHeHue 3JIeKTPOMArHuToOB B
texHuke. Jlaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATENh TOCTOSIHHOTO TOKA.
Hcnonp30BaHue 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAaX U Ha
Tparcnopre. JlabopaTopHas pabora
"KoHcTpynpoBanue u u3ydeHue padoThl
3jeKTpoaBUrarens"”

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel @apanest. 3aKoH
ANEKTPOMATHUTHON MHIYKIIUU.
ITpaBuio Jlenna

63

Dnektporereparop. CrocoOs
MIOJIY4EHUS IEKTPUUECKOU SHEPIUH.
DJIEKTPOCTAHIMH Ha BO30OHOBIISIEMBIX
HCTOYHUKAX YHEPTHH

64

[ToaroToBKa K KOHTPOJILHOM paboTe 1o
TeMe "DIEeKTPUYECKHE U MarHUTHbBIE
sIBJICHUS"

65

KoHnTtposbHas pabota 1o Teme
"DNEeKTpUUECKUE U MATHUTHBIE
SBJICHUS"

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0acb14

66

Peseprubriii ypok. PaboTa ¢ TekcTamu 1o
teme "TernoBbie siBeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHelit ypok. Pabora ¢ Tekctamu 1o
teme "[10CTOSTHHBIN SJIEKTPUUYECKUI
TOK"

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

Peseprubrii ypok. PaboTa ¢ Tekctamu mo
Teme "MarauTHele SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOITPAMME

68

14.5
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1 Mexanuyeckoe ABUKeHHE. MaTepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEIBLHOCTh bubmorexa LHOK
2 MEXAHITICCKOro 'BI/I)KGHI/IH 1 https://m.edsoo.ru/ff
A 0ad474
Bbu6nuoreka [JOK
3 PaBHOMEpHOE MpsIMONIMHEITHOE IBU)KEHHE 1 https://m.edsoo.ru/ff
0ad19a
HepaBHOoMepHOE pAMOIUHENHHOE
4 nBrxkeHue. CpeaHssi ¥ MTHOBEHHAs 1
CKOpOCTh
[IpsimonHENHOE paBHOYCKOPEHHOE bubmorexa [IOK
5 é)mceﬂne Veko peHHe yerop 1 https://m.edsoo.ru/ff
A - Y CROP 0ad8d4
CKOpOCTh NPSAMOIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBKeHUS. ['paduk 1
CKOpPOCTH
JlaboparopHas pabota "OnpeneneHue bubmmoreka [JOK
7 YCKOPEHUS TeJa PH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff
JIBADKEHUH 10 HAKJIOHHOM IIOCKOCTH" Oadbl8
8 CBobOonHoe naaenue Ten. OneiTel [anunes 1
PaBHOMEpHOE JBHKEHUE TIO OKPYKHOCTH. bubmuorexa [JOK
9 [lepuon u yactota obparmienus. Jlunernas 1 https://m.edsoo.ru/ff
U YIJIOBasi CKOPOCTHU Oael76
10 LleHTpOoCTpEMHUTENBHOE YCKOPEHUE 1
bu6mmoreka [IOK
11 [lepsriii 3akoH HproToHa. BekTop cuiibl 1 https://m.edsoo.ru/ff
Oac612
Bropoii 3akon HetoTona bubmorexa TIOK
12 Pas }II) OIICHCTBYIONIAS cpm.a 1 https://m.edsoo.ru/ff
A IOt Oae72a
Tpetuii 3akoH Hetotona. Cyneprio3uius bubmorexa IOK
13 CI/II)H P YTep H 1 https://m.edsoo.ru/ff
0ae982
Pemenue 3aga4 Ha IpUMEHEHNE 3aKOHOB bubmorexa LHOK
14 A p 1 https://m.edsoo.ru/ff

Hrrorona

Oaebbc
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Bu6nuoreka [JOK

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/ff
Oaeca2
1 Pemenue 3amay mo teme «Cuia
6 YIIPYTOCTH
Bbu6nuoreka [JOK
17 EZSSESZSIETH pabora «Onpepencine https://m.edsoo.ru/ff
PYKHUHBD Oaee28
Bbu6nuoreka [JOK
18 Cuna TpeHust https://m.edsoo.ru/ff
0af738
Bbu6nuoreka [JOK
19 Pemenue 3anad no reme «Cuiia TpeHUS» https://m.edsoo.ru/ff
Oafa26
" bubmuorexa [JOK
ST A — hitps://m.edsoo.r/ff
P Oaf8be
" bubmnorexa [JOK
Pemenue 3agau o teme "3aKkoHbI
21 " https://m.edsoo.ru/ff
Hprorona. Cuia ynpyroctu. Cuiia TpeHus
Oafb8e
Cuna TSKECTH U 3aKOH BCEMUPHOTO bubmuoteka [IOK
22 TATOTEHUA. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff
MagcHusS 0af044
VYpoxk-koHpepennus "J[BrmkeHUE TENI
23 BOKPYT I'PAaBUTAl{MOHHOTO LICHTPA
(Conueunast cucrema). ['amaktuku"
Pemenne 3amad no reMe "Cuiia TSOKECTH U bubmaorexa LIOK
24 " https://m.edsoo.ru/ff
3aKOH BCEMUPHOTO TATOTEHUS
0af5f8
IIepBas kocMuYeCKast CKOPOCTh bubmmorexa [IOK
25 FleBeCOMOCTb 1 TIeperpy3Ki ' https://m.edsoo.ru/ff
0af33c
P — ubmnorera LIOK
26 TBEPIOTO TeEJA C 3aernnéﬁH0ﬁ' OCBIO hitps://m.edsoo.rw/tf
Oafe36
BpAIICHHS
27 MowmenT cuibl. LleHTp Tsbkectu
Pemenue 3ama4 no reme "MOMEHT CHIIEL Bubmiorexa LIOK
28 TeHTp TibKecTH" https://m.edsoo.ru/ff
0b02b4
[TonroroBka Kk KOHTPOJILHOU paboTe Mo bubmmoreka [IOK
29 TeMe "MexaHnuecKoe JBIKEHIE. https://m.edsoo.ru/ff
Bsaumonetictsue Ter'” 0b0408
KonTtponbHast paboTa o teme bubmmoreka [IOK
30 "MexaHndeckoe IBHKEHHE. https://m.edsoo.ru/ff
Bsaumonetictsue Ten'” 0b06ec
31 Nmnynbse Tena. UMnysabsc cuiibl. 3aK0H bubmmoreka LIOK
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COXPAaHECHHS UMITYJIbCA. Y TIPYroe U
HEYyIpYroe B3auMOJCICTBUE

https://m.edsoo.ru/ff
0b07fa

Permenue 3amau mo teme "3akoH

Bbu6nuoreka [JOK

32 " https://m.edsoo.ru/ff
COXpaHEHHMsI UMITyJIbCa 0b09%6c
3 Ypok-koH(pepenus "PeakTuBHOE
JIBUKEHUE B PUPOJIE U TEXHUKE"
Bu6nuoreka [JOK
34 Mexannueckasi paboTa U MOIIHOCTb https://m.edsoo.ru/ff
0b0ag4
Pabora cuiiel TSKECTH, CUITBI YIIPYTOCTH U bubmorexa LHOK
35 — ’ https://m.edsoo.ru/ff
0b0db3
JlaGopaTtopHnas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS MPU PaBHOMEpHOM
JBUKCHHUH TeJa 10 TOPU30HTATHHON
TIOBEPXHOCTHY
Ces13b sHEprun U padboThl. [loTeHmanpHas
37 SHEprus
Kunernueckas sneprus. Teopema o bubmorexa LHOK
38 KHHeTHEeCKROM SHEpITH https://m.edsoo.ru/ff
0b0c32
39 3aKOH COXpaHEHHMS YHEPTUHU B MEXaHUKE
bu6mmoreka [IOK
40 ?jf;f;ggﬁ?iig;fg;i «M3yuenne 3akoa https://m.edsoo.ru/ff
Obl2fe
KonebaTenbHoe ABUKEHHUE U €T0 bubmorexa OK
41 XapaKTCPHCTHKNA https://m.edsoo.ru/ff
0b1858
3aryxaromue kojaebanus. BeiHy)1eHHbIE bubmuorexa LIOK
42 KoneBanms. PesoHatc https://m.edsoo.ru/ff
’ 0b2010
43 MaremaTuyecKuii U Ipy>KMHHBIN
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh bubmuoteka [IOK
44 nepuoJia KoueOaHut OT )KECTKOCTH https://m.edsoo.ru/ff
NPYKUHBI U MACCHI TPYy3a» 0b197a
[IpeBpamienue sHepruu npu
45 MEXaHUYECKUX KOJIeOaHUAX
JlaGopaTtopHas padota «OnpeneneHue bubmuorexa [JOK
46 YacTOThI U IepuoJia KojebaHuit https://m.edsoo.ru/ff
NPYKUHHOTO MasTHUKA» Oblaec
L, | Hosmemocn nepnos Koncgami EnGonera IOK
7 rpys3a, HOABELIEHHOr0 K HUTH, OT MAaCChI ttps://m.edsoo.rw/ft
0b197a
rpy3a»
48 Mexanndeckue BojiHbI. CBOMCTBA bu6mmoreka [IOK
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MEXaHUYCCKHUX BOJIH. HpOILOJ’IBHBIe n
MOINCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff
Ob21fe

VYpok-koHpepenuus "MexaHnueckue

49 BOJIHBI B TBEPI0M Tesie. CelicMuyeckue
BOJIHBI"
50 3Byk. PacipocTpaHneHue u OTpaxeHue
3ByKa
51 VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"
57 I'pomkoOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
bu6mmoreka [IOK
VYpoxk-koH(pepeHuus "YnpTpa3Byk U
53 qu) 3B (ben ;11 - TeI;(ng, https://m.edsoo.ru/ff
PasByK B IPHPOA 0b23ca
[TonroroBka Kk KOHTPOJILHOW paboTe 1Mo bubmmoreka [IOK
54 TeMe "3aKOHBI COXPAHEHHS. https://m.edsoo.ru/ff
Mexannueckue KoyieOaHus U BOJTHBI" 0b2510
KonTponpHas padora o teme "3aKoHbI
55 coxpaHeHus. MexaHndecKue KojaeOaHus u
BOJIHBI"
DIIEKTPOMAarHuTHOE I0Je bubmmorexa [IOK
56 P ' https://m.edsoo.ru/ff
ONEeKTPOMarHUTHBHIE BOJIHBI
Ob2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Vpok-koH(pepenuus "Hlkana
3.]'IpeKT OME’:lll)“HII)/ITHIiIX BouIH. Mcrionb30Banue bubmorexa LOK
58 p ) . https://m.edsoo.ru/ff
3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM
" 0b2fe6
CBSI3U
Ypok-uccnenoBanue "M3yyeHue cBOWCTB bubmuoteka [IOK
59 3IIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO https://m.edsoo.ru/ff
MoOupHOTO Tenedona" 0b2c6c
60 Pemenue 3agaq Ha onpeieieHUE YacTOTHI
U JTTUHBI SJIEKTPOMAarHUTHOM BOJTHBI
DJIEKTpOMarHuTHasi Ipupo/ia CBETa. bubmuorexa [JOK
61 CkopocTb cBeta. BonHOBBIE CBOWICTBA https://m.edsoo.ru/ff
cBeTa 0b31d0
Ucrounuku ceera. [Ipsimonuuerinoe bubmuorexa [JOK
62 pacrpocTpaHeHHE CBeTa. 3aTMEHUS https://m.edsoo.ru/ff
Comnnna u JlyHsl 0b3658
3aKoH OTpaK€HUs CBeTa. 3epKaa. bubmmoreka [JOK
63 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHA https://m.edsoo.ru/ff
OTpa)KEHUS CBETa 0b38c4
[Ipenomienue cBeTa. 3aKOH MPETOMIICHUS bubmorexa LOK
64 p ' p https://m.edsoo.ru/ff
CBeTa
Ob3aea
65 [TonHOE BHYTpEHHEE OTpAKEHUE CBETA. bubmmoreka [IOK

Hcnonb30BaHue NOJIHOTO BHYTPEHHETO

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OTPAXKXCHUSA B OITUYCCKUX CBETOBOJAX

0b3c5c

JlaGopatopHas pabota "MccnenoBanue
3aBHCUMOCTH yIJIa IPEJIOMIICHHS

66 CBETOBOT'O JTy4a OT yIJIa MaJeHUs Ha
rpaHuLe "Bo3ayx-cTekiao""
VYpoxk-koHdpepenuus "Mcnonb3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPaXKECHHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBA3b"
Bbu6nuoreka [JOK
68 JIunzsl. OnTHyeckas cuia JUH3bI https://m.edsoo.ru/ff
0b3f2¢
Bbu6nuoreka [JOK
69 [TocTpoenue n300pakeHH B JIMH3aX https://m.edsoo.ru/ff
0b444a
JlaboparopHnas pabota "Onpenenenue bubnmoreka [JOK
70 (OKYCHOTO PacCTOSIHUS U ONTHIECKON https://m.edsoo.ru/ff
CHJIBI COOMpAIONIeH JTHH3HI" 0b4206
" bubmnorexa [JOK
71 ﬁgfgﬁ;ﬁ?ﬂ?ﬁg Onmirieciue https://m.edsoo.ru/ff
PHOOP OcOa7e
bu6mmoreka [IOK
72 I'ma3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff
0b4684
7 VYpoxk-koudpeperuus "JledexTsl 3peHusl.
Kak coxpanuts 3peHue"
Paznosxenue 6emoro cBeTa B CEKTP. bubmuorexa [JOK
74 OmneiTel HetoTona. CnoxxeHue https://m.edsoo.ru/ff
CIIEKTpabHbIX IBETOB. Jlucnepcus cBera 0c0f4c
st Sbroro cacta n cHexrp utmiorexa LIOK
75 p P https://m.edsoo.ru/ff
BOCTIPUATHUIO I[BETA MTPEIMETOB TPU UX
n 0OcOe2a
HaOJIOZICHUH Yepe3 IBETOBBIE (PMITBTPHI
Ypok-npaktukym "BogHOBBIE CBOIICTBA
76 CBeTa: AMCIIepcusi, MHTepdepeHuns u
mudpakuys'
OmnsiTel Pezepdopaa u nnanerapHas bubmmorexa [IOK
77 MONGIE aTOMI; P p https://m.edsoo.ru/ff
A Ocl2a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue v morJonieHrue cBeTa bubmorexa [IOK
79 Y e https://m.edsoo.ru/ff
aroMoM. KBaHThbI. JInHEHYaThIE CIEKTPHI
Ocl44c
Ypok-npaktukyM "HaOmroieHne crekTpoB bubmorexa [IOK
80 an CKZIl)HI/ISI" M A p https://m.edsoo.ru/ff
d 0c1550
81 PamnoakTUBHOCTE U €€ BUILI bubmmorexa LIOK

https://m.edsoo.ru/ff
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