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HOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHHSA COCTAaBJIICHA Ha
OCHOBE TOJIOKEHUI U TpeOOBaHUI K pe3yjbTaTaM OCBOCHMs Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpenacraBieHHbIX B PI'OC OO0, a Ttakxke ¢ y4éTom
dbenepanbHOi pabodeil mporpaMMbl BocmUTaHUs W KoHIENIuu mpenojaBaHus y4eOHOTO
npeamera «Pus3uKay.

Conmepxanue  mporpaMMbl MO (U3UMKE  HampaBieHO Ha  (POpPMUpPOBaHUE
€CTECTBEHHOHAYYHON TIPaMOTHOCTH OOYYAlOIMXCS U OpraHU3allhi0 M3y4deHUs: (U3UKU Ha
NesATeIbHOCTHOM ocHOBe. B mporpamme mno ¢usuke y4yuTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanusanuu TpeboBanuit @I'OC OOO K mNIaHUPYEMBIM JUYHOCTHBIM H
METalpeIMETHBIM  pe3yJbTaTaM  OOy4YeHHUs, a TakKKe  MEXIPEIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMsL.

[Iporpamma 1o (u3uKe ycTaHABIMBAET paclpeiesieHne Y4eOHOro MaTepuaa 1o rojam
oOydeHust (Mo Kiaccam), MpeasiaraeT MPUMEPHYIO IOCJIEA0BATEILHOCTh U3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE Pa3BUTHS MPEIMETHOIO COACpPXKaHUA U YYETE BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMNXCS.

[Iporpamma mo ¢usuke pazpaboTaHa C IENbI0 OKa3aHUS METOJUYECKOW IMOMOIIU
YUUTEIIO B CO3/IaHUM paboueil MporpamMmbl 1o y4eOHOMY MPEAMETY.

dusnka SBISICTCS CHUCTEMOOOPA3yIOIUM JIJIi €CTECTBEHHOHAYYHBIX  yUE€OHBIX
NPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHbI JIeKAT B OCHOBE MPOLECCOB U SIBICHUIA,
U3y4aeMbIX XUMHEW, OMONoruel, acTpoHoMuen U (pu3nveckoil reorpadgueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHUpa, TMPEJOCTaBlsieT Haubojee sCHbIE 0O0pasIlbl
MPUMEHEHUs] HAy4HOTO METOJia TO3HAaHHWsS, TO €CTh CMoco0a TMOJY4YEHUsI TOCTOBEPHBIX
3HAHUM O MUDE.

OpHa u3 riaaBHbIX 337a4 PU3MUECKOro 00pa3oBaHus B CTPYKType 0011ero oopazoBaHus
COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHON T'PAMOTHOCTH W HWHTEpeca K HayKe y
00yJaroImxcs.

N3yuyenne ¢usuku Ha 0a30BOM YPOBHE TMPEANOJaraeT OBIAJCHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAY4YHO OOBSCHSITH SIBJICHHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIIEOBAHUS;

WHTEPIIPETUPOBATh JAHHBIE M HCIOJb30BaTh HAYYHBIE JOKa3aTEIbCTBA ISl TMOJYYEHUS
BBIBO/IOB.

enu nzyuenus: GU3MKK HA YPOBHE OCHOBHOI'O 0OIEro oOpa3oBaHHUs OIpeJeeHbI B
Konuenuun mnpenonaBanusi yueOHoro mnpeamera «®Pusuka» B 00pa3oBaTEIbHBIX
opranuzanusix Poccuiickoit denepanuu, peanu3yronmx OCHOBHBIE 0011e00pa3oBaTebHbBIE
MporpamMMsbl,  yTBEpkKAEHHOW pemieHneM Komnerum  MwuHuCTEpPCTBA  IPOCBELICHUS
Poccuiickoit @eneparuu (mpotokost ot 3 nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3uKU:



npuoOpeTeHne MHTEepeca U CTPEMIICHUsI OOYYaloIIMXCs K HAYYHOMY H3YYEHHIO MPUPOIBI,
pa3BUTHE UX UHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABJICHMM O HAy4YHOM METOJEe TMO3HaHus W  (QOopMUpOBaHUE
HCCJIEI0BATENLCKOIO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pE3ysbTara W3Y4YEHUSI OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoOBaHKE TPEACTABICHUN O POJIM (PU3UKHU AJISL pa3BUTHS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TMpEACTaBICHUM O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHalIbHON
JESITEIbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JalbHEHIIEeMy OOyYEHHUIO B 3TOM
HaIpaBIICHUU.

JlocTikeHHe ATUX LeJed mporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHMs 00ECIIEYNBACTCS PELICHUEM CIIEAYIOIINX 3a4a4:
npuoOpeTeHNe 3HAaHUW O TUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
npuoOpeTeHNe YMEHHI OMHUCHIBATH U OOBSICHATH (PU3UUECKHE SBICHUS C MCIOIH30BAHUEM
MOJIYYCHHBIX 3HAHUN;
OCBOEHHUE METOJIOB PEIICHUS TPOCTEHIINX pacYETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (DPU3HUECKUX
MoOJIeJIeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHMI HAONIOAATh MPUPOAHBIC SBICHUS U BBHIMOIHITH OIBITHI, JIAOOpaTOpPHBIE
paboThl M OKCIEPUMEHTAJbHBIE HCCIEAOBAHUS C MCIOJIH30BAHUEM H3MEPHUTEIBHBIX
pudOpOB;
OCBOCHHE TIPUEMOB pabOThl ¢ HHpOpMaNUe (PU3NYECKOTO COJCPKaHUs, BKIIOYas
UHGOPMAITUIO O COBPEMEHHBIX TOCTIKEHUSIX (PU3WKH, aHATN3 U KPUTUUIECKOE OICHUBAHUE
uH(popmanuu;
3HAKOMCTBO €O cdepamu mpodecCuoHaNbHON NESITEIBHOCTH, CBS3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMH HA JOCTUKEHUIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE OCHOBHOTO O0IIIETO 00pa30BaHMUS
oTBOoAUTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 vacos (2
yaca B Hemenmw), B 9 wmacce — 102 wyaca (3 waca B HEJENIO).

[Ipennaraemseiii B mporpaMme mo (Qu3uke mepeueHb JabopaTOPHBIX pabOT M OIBITOB
HOCHUT PEKOMEHJATEIbHBIN XapaKTep, YUYUTENb JelaeT BhIOOP MpOBEICHHUS J1aOOpaTOPHBIX
paboT ¥ OMBITOB C YYETOM HHIAUBUAYAIBHBIX OCOOEHHOCTEH OOydYaromuxcs, CIUCKa
IKCMIEPUMEHTATIBHBIX 3aJaHM, TpeajaraéMblXx B paMKax OCHOBHOTO TOCYIapCTBEHHOTO
’K3ameHa 1o (pu3uke.
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COJEPXKXAHUME OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KAIOIIEro Mupa.

du3snka — HayKa O npupoAe. ABneHust npupoabl. PU3NUYECKHE SIBJICHUS: MEXaHUYECKHE,
TEIUIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®dusznueckne BenWyUHBL. M3Mepenune Qusnuecknx BenuuuH. PU3NYECKUE MPUOOPHI.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CUCTEMa €AUHULL.

Kak ¢usuka u 1pyrue ecTeCTBEHHbIE HAyKU U3Yy4aroT NMpupoay. EcrecTBeHHOHAyUHBIN
METOJi TO3HAHHUA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOI'O BOMPOCA, BBIIBMKEHHUE THIIOTE3,
HKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBsICHEHHE HalmtogaemMoro spieHus. OnucaHue
(bU3MYECKUX SBICHUMN C TTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHn4uecKre, TEIIOBBIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIEC SIBIICHHUS.
®duznyeckre MNpuOOpPbl M MPOIEAypa NPSIMBIX U3MEPEHUN aHaJOTOBBIM U IU(GPOBHIM
prUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue EHbI IeJICHUS MIKaIbl U3MEPUTEILHOTO TTprbdopa.

N3mepenue pacCTosIHUN.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenure TemMnepatypbl Ipy MOMOIIHU KUJIKOCTHOTO TEPMOMETpPA U AaTYMKA TeMIEpaTyphl.
[IpoBeneHue uccienoBaHus 1Mo NPOBEPKE TUINOTE3bI: JANBHOCTh MOJIETA MIAPHUKA, TYIIEHHOTO
TOPU30HTAJIBLHO, TEM OOJIbIIIE, YeM 0OJIbIlIe BBICOTA MTyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mmepbl. ONBITHI, 10KA3bIBAIOIIUE
JMCKPETHOE CTPOCHHE BEIIECTBA.

JBr>xenue 4dactul] BeniectBa. CBA3b CKOPOCTH JIBUKEHUS YaCTHUIl C TEMIIEPATypOM.
bpoyHnoBckoe aBmxenue, nuddysus. BzauMmopeiicTBue 4dacTuIl BEMIECTBA: MPUTSHKEHUE H
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH U  TBEPIBIX
(kpucTammyecknx) Tesl. B3aumMocBsI3b MEXAy CBONCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX I UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSTHHMA
BOJIBI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.
Hab6mronenue nuddyszun.
HaGmronenue sBreHuid, OOBSICHSIOMUXCS MPUTSHKCHUEM WM OTTAJKUBAHUEM YaCTHIL
BEILIECTBA.
Jlabopamopnsie padomul u onsimel.
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Ornenka muaMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (GoTorpadwii).
OnbITHl IO HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.
OnpITh IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe IBH>KEHUE. PaBHOMEpDHOE M HEpaBHOMEpPHOE ABHWKEHHE. CKOPOCTb.
CpenHssi CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. Pacy€T myTH 1 BpeMEHHU JIBHXKCHUSL.

SBnenne mHepuuu. 3aKOH WMHepUUU. B3ammopaeicTBhe Ten Kak MPUYMHA HU3MEHEHUS
CKOpOCTH JBH>KEHMS Tell. Macca kak Mepa MHEpTHOCTH Tena. IInotHocts BemiecTBa. CBsi3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIECTBA.

Cunia kak XxapakTepucTuka B3auMopeicTBus Teil. Cuna ynpyroctd U 3akoH ['yka.
N3mepeHre cuiibl ¢ MOMONIBI0 TUHAMOMETpaA. SIBlieHUE TArOTEeHUS U cujia Tsikectu. Cuiia
TSUKECTH Ha APYrux mra”erax. Bec tema. HeBecomocTs. CrioKeHME CHII, HAIIPABICHHBIX 110
onHOM mpsmoil. PaBHomelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIbXKEHUS W TPEHHE
nokos. TpeHre B IpUpOJE U TEXHUKE.

Hemoncmpauuu.

HaOmroieHre MexaHu4eCcKoro IBUKEHHUS Tea.

N3mepeHne CKOpoCTH MPSIMOJIMHENHOTO JBUKEHHS.
HaGntonenue siBneHus HHEpIUU.

HaGnronenue n3aMeHeHusi CKOpoCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHeHHME Macc 0 B3aUMOJICHCTBUIO TE.

CroxeHue CHJI, HaIlPaBJICHHBIX IO OJJHOM MTPSMOM.

Jlabopamopuwie pabomul u onvimol.

OnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIDKCHMs (IIapuKa B SKUJIKOCTH, MOJCIHU
3JIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM IIapyuka IO HaKJIOHHOU
TIJIOCKOCTH.

OmnpeneneHue mI0OTHOCTH TBEPAOTO TeNa.

OneITHI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsoKkeHus (JaedopManuu) MPYKUHBI OT
IIPUIIOKEHHOMN CUJIBI.

OMnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKEHHUS OT Beca Teja u
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CrmocoObl yMEHBINICHUS W yBEIMYCHHS JAaBicHuUs. JlaBieHuwe rasa.
3aBUCUMOCTh JaBjeHUsl raza oT oObéMa, Temmeparypbl. llepenaua ngaBineHust TBEPABIMU
TeJaMHU, KUJIKOCTSIMU U razaMu. 3akoH [lackans. [TneBmMaTuyeckue MamvHbl. 3aBUCUMOCTD
JABJICHUS KUIKOCTH OT TyOuHbI. ['mapocratudeckuii mapagokc. CooOmuiaronmecs cocyibl.
['mapaBnnyecKue MEXaHU3MBL.

AtMocdepa 3emnu u atmocdepHoe napiieHue. [IpuyuHbl CylecTBOBaHUS BO3AYLIHOM
o6onouku 3emsn. OnbiT Toppuyennu. U3mepenne atMocpepHOro naBieHus. 3aBUCUMOCTh
aTMOC(EpHOrO JaBJEHUS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EPHOTO JaBIICHUSI.
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JlelictBue KMIOKOCTM M Ta3a HAa NOTPY:KEHHOE B HHUX TeJO. BrlTankuBaronmas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD AAaBJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmarommuecs COCy/Ibl.

['mppaBnuueckunii mpecc.

[IposiBinenue nelcTBrst aTMOC(HEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMA MOrPYXKEHHOW YacTH Tejla M TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBre niaBaHMs TEI: IUIABAHHWE WJIM MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnuvie pabomul u onvimaol.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa NOTPY>KEHHOM B JKUJKOCTh YaCTH
Tena.

OmnpeneneHue BBITAIKUBAIOIIEH CHJIBL, JEHCTBYIOLIEN HA TEJIO, OTPYKEHHOE B )KUJIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
Macchl Tela.

OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAOIIEN CUIIBI, IEUCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT 00bEMA MOTPYKEHHON B HKUIKOCTh YACTH T€JIA U OT MJIOTHOCTH >KHJIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHME JIOAKM M OIpeneneHue e€
rpy30N0ABEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTbie MeXaHW3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecus
peiuara. IlpumeneHnue mpaBuiia paBHOBECHsS pblyara K OJOKy. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHernueckas W moTteHIuManbHas sHeprus. lIpeBpameHue
OJIHOTO BHJIa MEXaHUYECKON DHEPTUH B APYTOW. 3aKOH COXPAHEHHS JHEPTUH B MEXAHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

Onpenenenue padOThI CUJIbI TPEHUS MPU PABHOMEPHOM ABMKEHUU TeJa MO0 TOPU30HTAIBHOU
ITOBEPXHOCTH.

HccnenoBanue yciloBUil paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

N3yueHne 3aKk0Ha COXPAHEHHS] MEXaHUYECKOW SHEPTUU.

8 KIIACC

Pa3znea 6. TemioBbIe AIBJICHUS.
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OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEILECTBA.
Macca u pasmepsl aTOMOB U MOJEKYI. ONbITh, TOATBEPKAAIOLIME OCHOBHBIE MOJIOXKEHUS
MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenun  TBEpmOro, KUAKOTO W Tra3000pa3HOrO  COCTOSHHMM  BEIIECTBA.
Kpucramnmuueckue u amopdubie Tena. OObsICHEHHUE CBOMCTB Ta30B, KUJIKOCTEH M TBEPIIBIX
TE€I HAa OCHOBE IIOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMmaduuBaHuUE U
KanWJUISIpHBIC SBJICHUSA. TEII0BOE paCIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIIEPATypbl CO CKOPOCTHIO TEIUIOBOTO JABMXKEHHUS YaCTHII.
Baytpennsss sHeprus. CrnocoObl WM3MEHEHMs BHYTPEHHEM OHHEpPruu: Teruionepenaya Hu
coBepIeHne padboThl. Bupl Temonepeaun: TeIIONPOBOIHOCTD, KOHBEKIINS, NU3ITyUICHHE.

KomngecTBo TemioTel. YaenabHas TEMIOEMKOCTh BEIIECTBA. TEIUIO0OOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHUE TEIJIOBOro OanaHca. [InaBienue u oTBepAeBaHUe KPUCTATUTMYECKUX
BCIIIECTB. YJeibHas TerwioTa IuiaBiaeHus. [lapooOpazoBanue u koHaeHcanus. Mcmapenwue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHus. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUSI OT
aTMOC(EpHOTO J1aBJICHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIJIMBA. Y AeJbHas TEIUIOTAa CTOPaHHUs.

[Tpunuunel pabotel TemnoBbix asurarenei KIIJ[ TermmoBoro asurarens. TeruioBbie
JIBUTATEIW U 3allATa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

Habmronenne 6poyHOBCKOTO ABHIKCHHUS.

Habmonenune nuddysumn.

HaGmronenue siBfieHni cMaurBaHUsI M KalMWIISIPHBIX SIBJICHUH.

HaOmnronenue TenioBoro paciimpeHus Ted.

W3meHeHue naBieHus raza npu U3MEHEeHUU 00bEMa U HarpeBaHUU WJTU OXJIAXKICHUH.
[IpaBuna u3MepeHus: TeMIEpaTyphl.

Bubl Tenmonepenaym.

OxJakieHue Ipyu COBEPIICHUH pabOTHI.

Harpeanue npu coBepiiieHUH paboThl BHEITHUMH CUJIaAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

. HaOmronenue kumenus..

. HaGmronenue noctosiHCTBa TeMIiepaTyphl P IJIaBJICHUH.
. Monenu TEIUIOBBIX IBUTATEIIEH.

Jlabopamopusie pabomel u onvimel.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHUS.
OnBITHI TIO BRIPAIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJIA MJIU caxapa.
OnbITHI IO HAOTIOICHUIO TEIIJIOBOTO PACHTUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBICHUS BO3yXa B OaJUTOHE IITPHUILA.
OnbITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTh JIaBJICHUS BO3JIyXa OT €ro 00bEMa M HarpeBaHUs
WJIH OXJIAXKICHUS.
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[IpoBepka TUNOTE3bl JIMHEMHOW  3aBUCHUMOCTH  JUIMHBI  CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HabGmronenne n3aMeHeHusl BHyTPEHHEW SHEPTUM Teja B pe3yJibTaTe Terjionepeaayn 1 padboThl
BHEIIIHUX CHIL

HccnenoBanue siBjeHHs TEMIO0OOMEHA MPU CMENIMBAHUN XOJIOIHON U TOpsSYEil BOJIBI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOM MPU TEIIOOOMEHE C HarpeTbiM
METAJUIMYECKUM HHJIHHIAPOM.

Onpenenenue ynelnbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne npolecca UCIIapeHus.

OmnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeabHON TEIIOTHI MIJIaBICHUS JIbJIA.

Paszgea 7. diaekTpudyeckue ¥ MAarHUTHbIE SIBJICHHS.

Onektpu3zanus Teil. J[Ba pona 3IeKTpUuUYecKuX 3apsaaoB. BzauMonencTBue 3apsKEeHHbBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aWMOJICHCTBUS 3apSOKCHHBIX TENl OT BEJIMYUHBI
3apsIIOB U PACCTOSIHUSI MEXKTY T€JIaMu ).

Onektpuueckoe  nosie.  Hampsok€HHOCTh — dnekrpuueckoro  nosst.  [IpuHmmn
CYNEPIIO3UIINH dIEKTPUIECKUX ToJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTapHbIN 3JIeKTpudeckuil 3apsaa. CTpoeHue
atoma. [ TpoBOTHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIM TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa. MCTOUHMKH
MOCTOSTHHOTO TOKa. J[eMCTBUSI JEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B )KUIAKOCTAX U ra3ax.

Onektpuueckas nenb. Cuiia Toka. JnekTpuueckoe HampsikeHue. ConpoTHUBICHUE
IIPOBOJHUKA. YIEIIBHOE COINPOTUBIEHUE BeHlecTBa. 3akoH Oma Ui ydacTKa LenH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa m MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlxoynsa—JIeHua. DnekTpuueckue
IEMU U OTPEOUTENN IEKTPUIECKOM dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHBIE MarHuThl. B3auMOAEHCTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOE MOJIE.
MaruauTtHoe nosie 3eMJIM U €ro 3Ha4eHue ISl )ku3HU Ha 3emie. OnbiT Opcrena. MarautHoe
MOJIE JJIEKTPUUYECKOro Toka. IIpuMeHeHue JIIEKTpOMarHuTOB B TeXHHUKE. JlelcTBue
MarHdTHOTO TIOJISI Ha TPOBOJHHK C TOKOM. OJEKTPOABUTATENb MOCTOSHHOTO TOKAa.
Hcnonb30BaHue 3JIEKTPOABUIATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Onbitel  @apanes. SBieHue dSaeKTpoMarHUTHOW uwHAyKuuu. [IpaBuno Jlenna.
Onektporeneparop. CrocoObl MOTYYEHHS SJIECKTPUUECKOM HHEPruu. DJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

OnexTpuzauus Tell.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U ICHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAs] MHAYKIHS.

3aKOH COXpaHEHUS FIEKTPUUECKUX 3apsiIOB.
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[IpOBOAHUKY U TUDIIEKTPUKH.

MopaenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
VcTOYHHMKYM IOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

. DJEKTPUYECKUI TOK B KUJIKOCTH.

. 'a30Bb11 pa3ps.

. I3MmepeHne cuibl TOKa aMIepMETPOM.

. I3MepeHue 2JIeKTpUUeCKOro HaNPSKEHUS BOJBTMETPOM.

. Peoctar u marasuH CONpOTHUBIICHUMN.

. B3aumoencTBre NOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MMOJKOCOB MarHuTa.
. MonenupoBaHHe€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MATHUTOB.

. OneIT Dpcrena.

. MaruuTHoe noJie Toka. DJIEKTPOMarHur.

. JlercTBHE MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM.

. DJEKTPOABUTATEIIb MOCTOSTHHOTO TOKA.

. MUccnienoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTb HalpaBJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3HUKHOBEHUSI.
. DJEKTPOreHePaTOP NOCTOSHHOTO TOKA.

Jlabopamopusie pabomul u onvimel.
OnbITHl IO HAOTIOJIEHUIO YTICKTPU3ALMH TEJ MHAYKIIMEH U MPYU COMPUKOCHOBEHHH.
HccnenoBanne nedcTBUs SIEKTPUUECKOTO TOJISI HA POBOIHUKH M TUDJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUIECKOMN 11ETH MOCTOSHHOTO TOKA.
V3mepenne u peryIupoBaHie CHITbI TOKA.
V3mepenne u peryIupoBaHie HAMPSHKESHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 PE3UCTOpP, OT COMPOTHUBIICHUS
pPE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.
OnBITHI, IEMOHCTPHUPYIONTHE 3aBUCHMOCTD JJICKTPHYECKOTO COTPOTHUBIICHUS ITPOBOIHUKA OT
€ro JUIMHBI, TUTOIIAIHA ITONIEPEYHOTO CCUCHUS U MaTepHalIa.
[IpoBepka mpaBwiia CIOKEHUS HAIMPSHKEHUW TP TOCIEIOBATEILHOM COCIUHEHUU JIBYX
PE3UCTOPOB.
[TpoBepka mpaBwiia JyIsi CHIIBI TOKA MPY MApaJLIETFHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenre pabOTHI AIESKTPUICCKOTO TOKA, HAYIIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIITHOCTH AJICKTPUUECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, MAYIIETO Yepe3 JIAMITOUKY, OT HAIIPsDKCHHS Ha HEM.
Onpenenenue KIIJ[ HarpeBaTesns.
HccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO TIOJISl TIOCTOSTHHBIX MarHUTOB MIPH UX OOBbETUHEHUH U Pa3JIeIICHUH.
HccnenoBanue IeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
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OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBHS KAaTyIIKHM C TOKOM U
MAarHuTa OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.

OneITEl MO  WCCIENOBAHUIO SIBICHUSI DJICKTPOMArHUTHOM MWHIYKUIHMH: HCCIETOBAHUE
VM3MEHEHUW 3HAYCHUS U HAITPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexanuueckoe nBrxkeHre. MarepuanbHas Touka. CucrteMa otcuéra. OTHOCUTENBHOCTD
MEXaHHUYECKOTO JBWKEHHs. PaBHOMEpHOe mnpsMoNMHENHOE ABWXKEHHE. HepaBHOMeEpHOE
NpsIMOJIMHEHOE NBH>KeHUE. CpellHssl U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiHEeiHOe JBrkeHue. (CBOOOJHOE MajeHHeE.
Omnsbitel ['anunes.

PaBHoMepHOE nBMKEHME 110 OKpY)kHOCTH. [lepuon u yactora oOpanienus. JInnelinas u
YIJIOBasi CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHUE.

IIepseiit 3ak0oH Herotona. Bropoii 3akon Herorona. Tpetuit 3akon Herotona. [Ipunuun
CyHEPNO3ULINM CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS! CKOJIbKEHHUS, CUJIa TPEHUS
MOKOSI, APYTHE BUJBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOTO MaJICHMUS.
Jemwxenune muaHer Bokpyr Connpa. llepBasg kocmuyeckass ckopocTs. HeBecomocTh
IEpErpy3KH.

PaBHoBecue MartepuaibHOM TOUKHU. AOCOIIOTHO TBEpIOE Teso. PaBHOBecue TBEPIOTO
TeJla C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecT.

Nmnynbece Tena. Mi3menenune nmnyibca. UMmynbe cuiibl. 3aKOH COXPAaHEHHSI UMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanunueckas pabota 1 MOIIHOCTh. PaboTa cui TskecTu, ynpyroct, TpeHus. CBsizb
SHEpPruu U padoTthl. [loTeHIManbHasT SHEPrus Teja, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
[lorennuanbHass >HEpPrus CxKaTtod npyxuHbl. Kunernueckas osHeprus. Teopema o0
KUHETUYECKOU SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

Hemoncmpauuu.

Hab6nrogenne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHHME MYTE€W U TPACKTOPUHN JBMXKEHHUSI OJHOTO M TOTO K€ Tella OTHOCUTEIBHO Pa3HBIX
TE€JI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.

HccnenoBanre Npu3HaKkoOB PAaBHOYCKOPEHHOTO JIBXKECHUSI.

HabGnronenue nBM>XKeHMs Tella 0 OKPY>KHOCTH.
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Habmronenne MexaHW4ecKux SIBICHUN, TPOUCXOASIINX B cucTeMe oTcuéTta «Tenexka» mpu

e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOMHeTa (PU3HUKH.

3aBUCUMOCTB YCKOPEHHs TeJla OT MacChl TeJla U JCHMCTBYIOIIEH Ha HETO CHIIBI.

Habmroienue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUY TEII.

M3MmeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

[lepenaya uMIrynbca py B3aMMOJEHCTBUH TEI.

[TpeoOpa3oBanus SHEPTUHN MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJECHCTBUN.

CoxpaHeHHe UMITYJIbCa IIPU Aa0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHMYECKON SHEPTUU MIPHU CBOOOTHOM MaJCHUU.

CoxpaHeHHE MEXaHUYECKOM YHEPTUU NPH JIBHKEHUH TeJa MO ACHCTBUEM NIPYKUHBI.
Jlabopamopuvie pabomul u onvimaul.

KoHcTpynpoBanue Tpakra Ui pa3sroHa U JAJIBHEWINEr0 paBHOMEPHOTO JBHKECHHUS IIApUKa

VI TEJIEKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJBbXEHUs Opycka WIM JABWKEHUS [IapuKa II0

HAKJIOHHOU IIJIOCKOCTH.

Onpenenenne yCKOpEHHUs Tela IPU PAaBHOYCKOPEHHOM JIBUYKEHUU IO HAKIIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM JIBM)KEHUHU O€3

Ha4YaJIbHOM CKOPOCTH.

[TpoBepka runoTe3bl: €Ciay Npyu PaBHOYCKOPEHHOM JABUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH MyTH

OTHOCATCS Kak psAJ HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOIIHE IPOMEXYTKH BpPEMEHU

OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUIIbI TPEHHS CKOJIBKEHUSI OT CHJIbl HOPMAJIbHOTO AaBJICHMUS.

Onpenenenue ko3 GUIIMEHTa TPEHUSI CKOIbXEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU TeJa MO TOPU30HTAIBHOM

NIOBEPXHOCTH.

. Onpenenenne pabOThl CWJIBI YNPYrOCTH TMPU TMOABEME Tpy3a C HCMIOJb30BAHUEM

HEMOJBM)XHOTO U MOABUKHOTO OJIOKOB.
M3ydeHne 3aKk0Ha COXpAaHEHMs YJHEPTHH.

Pasznen 9. Mexannyeckue Koj1e0aHusI U BOJIHBI.

KonebartenbHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUM: Tepruo, 4acToTa,
aMIUIMTyna. MaremaTudecKUuii W NPYKUHHBIM MaATHUKU. [IpeBpaieHue sHEpruu IpU
K0JIe0ATEIILHOM JIBUKEHUH.

3aryxawomue kojeOanus. BoiHyxneHHble koneOanusa. Pe3onanc. MexaHuuyeckue
BOoJIHBL. CBOMCTBA MeXaHWYECKHX BOJIH. [IpoionbHbIE M TOnepeyHble BOJIHBL. J[JIMHA BOJIHBI
U CKOpPOCTh €€ paclnpocTpaHeHHs. MexaHndeckue BOJIHBI B TBEPAOM TejE, CEHCMHUUYECKUE
BOJIHBI.

3ByK. ' poMKOCTB 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

Hemoncmpauyuu.
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HaGmronenue xonebanuii Te MO ASUCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6monenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HaGnronenue BIHY X AECHHBIX KOJIeOaHU U pe30HaHCA.
PacnipocTpaneHue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIH).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopuwie pabomul u onvimol.
OmnpeneneHue 4acToThl U NMEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHue 4acTOThl U NMEpUoia KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMMOCTH MEpHOJIa KOJIEOAHNUH MOJBEIIEHHOTO K HUTH Ipy3a OT JJIMHBI
HUTHU.
HccnenoBanre 3aBUCHMOCTH NIEPHOJIA KOJI€OaHUW MPYKUHHOTO MAagTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOAHHWM Tpy3a, MOABEHICHHOTO K HHUTH, OT MAacChl
rpysa.
OneITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh MEprUoAa KOJEOAHUM MPYKUHHOTO MasiTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenne yckopeHus CBOOOJHOrO MaJeHHUSL.
Pazgea 10. DieKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMArHUTHOE MOJE. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BosiH. [llkana »7eKTpOMarHUTHBIX BOJH. MCrnonb30BaHWE 3JIEKTPOMATHUTHBIX BOJIH JUIS
COTOBOM CBSA3MU.
DnekTpoMarHuTHast mpupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomul u onvimel.
N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOUITBHOTO TeledoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHHS.
JlyueBasg monenp cBera. Mcrounuku cera. [IpsMoIMHEWHOE pacipOCTpaHEHUE CBETA.
3atmenuns Connua u JIynsl. Otpaxenune ceta. [1nockoe 3epkano. 3aKOH OTpa)XEHUs CBETA.
[Ipenomnenue cBeta. 3aKOH NIpesioMieHUs cBeTa. llojlHOE BHYTpeHHEE OTpa)KeHHE
cBera. Mcnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xon nyuerr B numH3e. OnTudeckas cuctema (oroammapara, MHUKPOCKOMA U
Teneckona. ['ma3 kak ontuueckas cuctema. bin3opykocTs U 1alibHO30PKOCTb.
Paznoxenue Oenoro ceera B crnekTp. OnbiTel HbtoToHa. CrokeHHE CHEKTPabHBIX
uBeTOB. /lucnepcus cera.
Hemoncmpauyuu.
[IpssMOTMHENHOE pacpOCTPAaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
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OnTudueckuii CBETOBO/I.

Xona mydeil B cobuparomieil TnH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.

[TonyueHne n300paKeHUI C TOMOIIBIO JIUH3.

[TpuHumn necTBus GoToanmnapaTa, MUKPOCKOIIA M TEJIECKOIIA.

. Monens riasa.
. Paznoxxenue 6e10ro cBeTa B CIEKTP.
. [Tonydenue 6eoro cBeTa Mpu CI0KEHUH CBETA PAa3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimaul.
HccnenoBanne 3aBUCUMOCTH yIjla OTPaXKEHHSI CBETOBOTO JIy4ya OT yTJIa MaJCHHUS.
N3yueHne XxapakKTEPUCTUK U300paKEHUS TTPEAMETA B IIIOCKOM 3€pKalie.
HccnenoBanne 3aBUCHUMOCTH yIia NPEJIOMIIEHHS CBETOBOTO Jiyda OT Yrja IMaJeHUs Ha
TPAHULE «BO3TYX—CTEKIIO».
[Tonydyenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUS U ONTUYECKOU CHIIBI COOMPAIONIEH JTUH3HI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIICKTP.
OneITHI IO BOCTIPUATHUIO IIBETA MPEIMETOB IIPHU X HAOIIOJACHUH Yepe3 1BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmnsiTel Pe3zepdopna u mianerapuas mojzens aromMa. Mogens atoma bopa. Mcnyckanue
Y TIOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-usiydeHus. CTpoeHHE aTOMHOIO sipa.
Hyximonnas mogens aromHoro simpa. M3oromsl. PaguoaktuBHbIE mpeBpaineHud. [lepuon
MOJIypacriajia aTOMHBIX SIAEP.

SnepHble peakunu. 3aKOHBI COXPAHEHHS 3apsSAOBOTO U MAaCCOBOTO YHMCEN. DHEPrud
CBSI3U aTOMHBIX sifep. CBA3b Macchl M JHEpruu. Peakuuu cUHTE3a W JEJICHUS S7Ep.
Nctounuku 3neprun CosHIA U 3BE3.

SnepHas sHepreTuka. JlelcTBUsI paAMOAKTUBHBIX U3IyYCHUN HA )KUBbIC OPTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U TIOTJIONIEHUS.

CrexTphl pa3IMYHBIX T'a30B.

CnekTp Boaopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOMINUX U3TYUCHHI.

Perucrpanus u3nydeHust IpUPOIHBIX MUHEPAJIOB U MTPOJTYKTOB.

Jlabopamopusie pabomel u onvimel.

HabGnronenue CruionHbIX ¥ IMHEWYAThIX CIEKTPOB U3ITyUCHUS.

HccnenoBanre TPEKOB: HM3MEPEHUE DSHEPrMM YacTULbl 1O TOPMO3HOMY IyTH (IO
dboTtorpadusim).

H3mepenne paanoakTUBHOTO (OHa.

IToBTOpPHUTEIHLHO-00001IAKO I MOAYJIb.



[ToBTOpUTENHEHO-0000AIOMIMM  MOAYJb MOpEeIHA3HAYEH MJI1 CUCTEMATH3alluu |
0000IIeHNsT TIPEAMETHOTO COJACPKAHUS M ONBITa JACATEIBHOCTH, MPUOOPETEHHOTO TMIPHU
U3Y4YEHUU BCEro Kypca (PU3MKH, a TaKkKe JJIsl TTOJITOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY
’K3aMeHy 1o (HU3uKe sl 00yUYaroIuXCsl, BHIOPABIIUX 3TOT yUEOHBIN MpeMeT.

[Ipy wu3yyeHHH JAHHOTO MOJIYJSI pEANU3YIOTCA W CHUCTEMATU3UPYIOTCS BHUJIBI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBACTCS JIOCTHKEHUE TPEIMETHBIX U
METaPEAMETHBIX TTAHUPYEMBIX pe3yJIbTaTOB o0yueHwusl, dbopmupyeTcs
€CTECTBEHHOHAY4YHAasi T'PAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIEAOBAHUS SIBICHUN
OpPUPOABl U TEXHUKHU, OBIAJCHHE YMEHUSIMU OOBSICHATH (PU3UYECKHUE SIBJICHUS, NMPUMEHSS
MOJIYYEHHBIC 3HAHMS, PEIIATh 33/1a41, B TOM YUCJIE KAUYECTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBEHO NESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Peamr3yeTcs 3a CUET
TOT0, YTO OOy4YArOUIMECs BHIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIJIaraeTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHUM paAcCIo3HABATh M HAYYHO OOBACHITH (PU3MUECKHE
SBJICHUS B OKPY’KAIOLIEW IPUPOJIE U TTOBCEAHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIeIOBaHUS (DU3UUYECKUX SIBJICHUM, B TOM YUCIIE JJIs
MPOBEPKU TUIIOTE3 U MOJTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHITH HaydyHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTHH,
HalnpuMmep, IMPAKTUYECKOrO HCHOJIb30BaHUs PA3JIMYHBIX UCTOYHUKOB HEPIMM HA OCHOBE
3aKOHAa IIPEBPALLECHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB YHEPIUU.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs HAaNpaBlIEHO Ha
JNOCTH)KEHHE  JIMYHOCTHBIX, METAlpEeJAMETHBIX W MPEAMETHBIX  00pa30BaTEIbHBIX
PE3YIBTATOB.

B pesynbrare wusydeHuss (UMK Ha YPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUA Y
oOyuaromerocs 0yayT copMUPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3YNIbTAThl B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

- MPOSIBJICHUE MHTEpeca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM (pU3NUYeCcKOn
HayKU;

- IICHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY y4YacTHIO B OOCYXKJIEHMHM OOIIECTBEHHO 3HAYUMBIX U dTUYECKUX
po0sieM, CBS3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3UKY;

- 0CO3HaHHE BaAXKHOCTU MOPAJIbHO-3TUYECKUX PUHIIUIIOB B ACSTEIBHOCTU YUEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMS S

- BOCIIPUATHE ICTETUYECKUX KaueCTB (PU3NUECKOW HayKu: €€ TapMOHUYHOIO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

- OCO3HaHME LEHHOCTH (PU3MYECKOM HAyKH KaK MOUIHOTO MHCTPYMEHTAa MO3HAHUSA MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEUILIEW COCTABISAIONIEN KYJIbTYpPHI;

- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECa K UCCIIEI0BATEIbCKON 1eITeTbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbSl H 3MOIIHOHAJIBHOT0 0JIATONOJIyYHA:

- 0CO3HaHKE LIEHHOCTH 0€30MacHOro o0pasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaYKHOCTH IIpaBuJI 0€30MacHOr0 MOBEACHMS HA TPAHCIIOPTE, HA JOPOTax, € AJIEKTPUUECKUM U
TETJIOBBIM 000PYI0BAHUEM B JIOMAITHUX YCIOBHSIX;

- cOpPMHUPOBAHHOCTH HABBIKA PEQIICKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€
npaBa y Apyroro 4eJjaoBEKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE YYacCTHE B PEIICHUM MPAKTUYECKUX 3a/ay (B paMKax CeMbU, 00pa3oBaTEIbHOU
OpraHm3aluy, TopoJa, Kpasi) TEXHOJOTHMYECKOM U COUMAIBHOW HAMpaBJICHHOCTH,
TPEOYIONMINUX B TOM YKCIIE ¥ (PU3HUECKUX 3HAHUIA;

- UHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO Ipodecchil, CBI3aHHbBIX C (PU3UKOM;

7) 3KOJIOTUY€CKOT0 BOCIIUTAHUSA:

- OpHMEHTAllMsl HAa TpUMEHEHUE (U3MUECKUX 3HAHWM I peuieHust 3agad B o0sactu
OKpY>Karollen cpe/ibl, MIIAHUPOBAHUS MOCTYIIKOB U OLIEHKH X BO3MOXKHBIX MOCIEICTBUM IS
OKPYXaroLen cpeabl;

- 0CO3HaHHUE TI00ATBHOIO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MyTEH UX PELICHUs;

8) apanTanuu K U3MEHSIOIUMCH YCJIOBUAM COLUAJIBHOM U MPUPOJIHOM Cpeabl:



- TOTPEOHOCTH BO B3aWMOJICHCTBUU TIPU BBINIOJIHEHUU HWCCJICIOBAHUN W TIPOCKTOB
(U3HYECKON HAIIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTHUX;

- MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO JCATCIBHOCTD;

- HOTPeOHOCTh B (hOPMUPOBAHHMU HOBBIX 3HAHHHK, B TOM 4YHCIe (POPMYIHUPOBATH HICH,
HOHSATHS, THIIOTE3bI 0 PU3NYCCKUX 00BEKTAX U SIBIICHUAX;

- OCO3HaHHE NSPUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 001aCTH (PU3UKH;

- IJJAHKPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DM3HUYCSCKUX 3HAHMIA,

- CTpEeMJICHHE aHAIM3HPOBATh U BBISBIIATH B3aMMOCBSI3H IIPHPOJIbI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIE C MCIIOJIb30BaHHEM (PH3UUECKHMX 3HAHUI;

- OIICHKAa CBOWX JCUCTBHHA C YYETOM BIUSHHUS Ha OKPYKAIONIYIO CpPEIy, BO3MOXHBIX
rI100aIbHBIX ITOCIEACTBU.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMsI mporpamMmbl 1Mo (pU3MKE Ha YpPOBHE OCHOBHOI'O OOILIEro
oOpazoBaHus y oOydaromierocs OyayT copmMHpoBaHbl MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIONINE [103HABATENIbHBIE YHUBEPCAIbHBIE y4€OHBbIE NEHCTBHS, KOMMYHHUKATHUBHBIE
YHUBEpCaJIbHbIE YUeOHBIE IEUCTBUS, PETYJIATUBHbIE YHUBEPCAIbHBIEC yUeOHbIE IEUCTBHUS.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AeicTBu:

BBISIBIIATH U XapaKTEPHU30BaTh CYNIESCTBEHHBIC IPU3HAKH O0OBEKTOB (SBICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIA TMPU3HAK KiIacCU(DHUKAIMKA, OCHOBAHHS MJIsI OOOOIICHUS U
CpaBHEHUS;

BBISIBJIAITH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B paccMaTpUBAeMbIX (paKkTax, JAaHHBIX H
HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBIIATE TMPUYUHHO-CIICJCTBEHHBIE CBS3M TIPH M3YYCHUM (U3UYECKUX SBICHUN U
MPOIIECCOB, JelaTh BBIBOABI C HCIOJB30BAHUEM JICAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEJINYUH;
CaMOCTOSITEJIbHO BBIOMpaTh Croco0 pemieHus ydeOHo# (u3udeckoit 3amaun (CpaBHEHHE
HECKOJbKMX BapUAaHTOB pCIICHHS, BBIOOp HamOoJiee TMOAXOAAIIET0 C  YYETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCITIOJI30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUN HHCTPYMEHT TTO3HAHMS,

MPOBOJUTH MO CaMOCTOATEIFHO COCTABICHHOMY IUIAHY OIIBIT, HECJOXXHBIN (PU3HYEeCKUit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBaHNE (PU3HUECKOTO SIBJICHMS;

OIICHWBAaTh HA NPUMEHHUMOCTh W JOCTOBEPHOCTh HMH(OpPMAIHIO, TOJYYCHHYIO B XOe
WCCJICIOBAHMSI HJTA DKCTIEPUMEHTA;

CaMOCTOSITENTbHO (POPMYJIUPOBATH OO0OOIIEHNS M BBIBOABLI IO PE3YJIbTaTaM IMPOBEAEHHOTO
HAOJTFOICHMS, OTIBITA, UCCIIECOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (U3MUECKUX MPOLIECCOB, a TaKkKe
BBIIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

OPUMEHATh Pa3IMYHbIe METOJbl, WHCTPYMEHTHI M 3alpoChl MpU TOUCKE H OoTOOpe
uHGOpPMAIIUU WIH JAHHBIX ¢ Y4ETOM IPEIJIOKEHHON yueOHOM Ppu3nyueckon 3a1auu;
aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BHUIOB
U GopM MpeCTABICHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (opMy TpeincTaBiieHUs HHPOPMALMU U
WUTIOCTPUPOBATH PelllaeMble 3a/1a4l HECIOKHBIMH CXEMaMHU, JUarpaMMaMu, UHON Tpadukoit
U UX KOMOWHAIIHSIMHU.

KoMMyHHKATHBHBbIE YHHBePcAJIbHbIE YUeOHbIe JeliCTBUS:

B XOJI¢ 00CYXJAeHHUs Y4eOHOro Marepuasna, pe3yJbTaToB Ja00OpaTOpPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI MO CYILIECTBY OOCYKJAaeMOW TeMbl U BbICKa3bIBaTh UJEH, HAlCICHHbIE HA
pelIeHre 3a]aui U o iepKaHue O1arokenareIbHOCTH OOLICHMS;

COTIOCTABJISITh CBOM CYXKJICHUS C CYKJICHUSIMHU JIPYTUX YYACTHUKOB JUanora, oOHapy K UBaTh
pa3auyue U CXOJICTBO MO3UIU;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTaBIATh PE3YJIbTaThl BBHITOJHEHHOTO (PU3UYECKOTO OMbITa (IKCHEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA);

MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW W WHANBUAYAIbHON pabOTHI MpH
pelIeHuN KOHKPETHOU PU3nyecKkoi mpoOiIembl;

OPUHUMATh €M COBMECTHOM JI€ATEIbHOCTH, OPraHUW30BbIBaTh JEHUCTBUS 1O €€
JOCTHKEHHUIO: PACTIPENENATh POJIH, OOCYXKJIaTh MPOLECChl W PE3yJbTaTbl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJBKUX JIHOJEH;

BBITIOJHATh CBOIO YacTh pabOThI, JOCTHras KadeCTBEHHOTO pe3yjabTaTa IO CBOEMY
HaNPAaBIECHUIO U KOOPAUHUPYS CBOU JACUCTBUA C APYTUMHU WICHAMHU KOMAaH/IbI,

OILICHHMBATh KAa4eCTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIIBHO
chopMyTUPOBaHHBIM YYACTHHUKAMHU B3aUMOICHUCTBHSI.

PeryasitTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKM3HEHHBIX M YUYEOHBIX CHUTyalUsX, TPEOYIOUIMX ISl PELIEHUs
bu3NUecKnX 3HAHU;

OpUEHTHUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATUSA pEelIeHUH (MHAUBUAYAIbHOE, IPUHATHE
peuieHus B rpynme, NpuHITHE pelIeHUI TPYNHoi);

CaMOCTOSITEJIBHO COCTABJIATh ~QJIFOPUTM  pEIICHUs (PU3NYECKOM 3ajaud WIM IUIaHa
UCCIIEIOBaHUSI C YYETOM HMEIOLIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IPEAJIaracéMble BApUaHThl PELICHNM;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJIEKT:



J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEJIaraTh IJIaH €€ N3MECHEHUS;

OOBSACHATh MPUYUHBI JOCTHKEHUS (HEAOCTHIKEHUS) PE3yJIbTaTOB JEATEIbHOCTH, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHS (U3NYECKOTO
UCCIIEJOBaHMsI WIN MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBLIMXCS CUTYALUM,
YCTAaHOBJICHHBIX OLIMOOK, BO3HUKILUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4eloBeKa B XOJI€ CIOpa WIH AUCKYCCUU Ha HAYYHYIO TEMY,
IIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

npU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH PElIeHUU (PU3NUECKHUX 337a4 WU B YTBEPKACHUAX
HAa Hay4YHBIE TEMBI U TAKOE K€ IIPaBO APYTOro.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity o0yueHust B 7 Kjacce npeMeTHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:
UCIIOJIB30BaTh MOHATHUS: (PU3UYECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOACHUE, YKCIIEPUMEHT,
MOJIE/b, TUTIOTE3a, EAUHULIBI (PU3NUECKUX BETUYUH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BelecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE), MEXaHUUYECKOE JIBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOpHs, PaBHOJEUCTBYIOMIAs Cuja, Aehopmarius
(ympyrasi, macTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/bI;
paznuuarh siBieHUS (Muddy3us, TEMIOBOE IBUKCHUE 4YaCTHUIl BEIIECTBa, PaBHOMEPHOE
JBIDKCHUE, HEPAaBHOMEpPHOE JBWIKCHHME, WHEPIMS, B3aUMOJCHCTBHE TEJ, pPaBHOBECHE
TBEPIBIX TEJI C 3aKPEIJIEHHON OCBhIO BpAIICHUS, Mepenada JaBJICHHS TBEPAbIMHU TEIIAMH,
KUIAKOCTSIMHA M Tra3amu, aTMocepHOe JIaBJICHHE, IUIaBaHUE TeJ, MpeBpaIeHus
MEXaHUYECKON SHEPruu) MO OMUCAHMIO MX XapaKTEPHBIX CBOICTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3NYECKOE SIBICHUE;
pacrno3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3WYECKUX SBJICHUN B OKPYXAIOIIEM MUPE, B TOM
yucie (pu3ndeckue SBICHUS B MPUPOJIE: MPUMEPHI IBIKCHUS ¢ PA3TMYHBIMUA CKOPOCTSIMH B
JKUBOM M HEXUBOW MNPUPOJEC, ACHUCTBUE CHUJIBI TPEHUS B IPUPOAE U TEXHUKE, BIHUSHHE
aTMOC(EpHOTO0 JTaBJICHUS HA )KUBOM OpraHu3M, IJIaBaHUE PHIO, phlYark B TeJe YeJIOBEKa, MpU
ATOM TIEPEBOJUTH MPAKTUUYECKYIO 3ajlauyy B Y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBONCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;
OTHCHIBAaTh M3yUYCHHBIE CBOMCTBA TeN W (DU3UYECKUE SIBIICHUSA, HUCIOJB3Yys (U3UYECKUE
BEJIMUMHBI (Macca, 00bEM, TIJIOTHOCTh BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEAHSIS CKOPOCTD,
cuja YOpYrocTH, CWJIa TSKECTH, BEeC Teja, Cujla TPEHHUd, AaBieHue (TBEPAOro Tena,
KUIKOCTH, ra3a), BHITAIKUBAIOIIAS CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIE€YO CHIIBI,
MOMEHT CHJIbI, KO3(PHUIIMEHT TMOJE3HOTO JEHCTBUS MEXAHW3MOB, KHHETHYECKas U
MOTCHIIMAIbHAST JHEPTHsI), TPH ONMUCAHWUW TPABWIBHO TPAKTOBATh (PU3UUYECKHA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W E€AUHUIIBI (PU3NYECKUX BEIMYMH, HAXOJUTH



(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYUHY C IPYTUMU BEIMYMHAMHU, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIIUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3UUYECKUE SIBIICHUS W TPOLIECCHI, MCIOJb3ysl MpaBuia
CJIOKEHUs cuil (BAOJb OMHOM mpsmoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
paBUJIO paBHOBecUs phiuara (0J0Ka), «30J0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHHUS
MEXaHUYECKOM PHEPTUHU, TIPH 3TOM /1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIHCHIBAThH
€ro0 MaTeEMaTUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MYECKUE SIBJICHUSA, MPOIECChl U CBOICTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTyallud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTEepa: BBIABIATh INPUYUHHO-CIIEICTBEHHBIE
CBA3U, CTPOUTH OOBSACHEHHE M3 1—2 JIOrMYECKMX WHIaroB C Omopoll Ha 1—2 H3y4YeHHBIX
CBOICTBa (PU3UUECKUX SBICHUM, (PU3HMUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTh pacy€THbIE 3aJa4u B 1-2 1eiCTBUS, UCTIOIb3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOLINE
(¢u3nyecKue BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33aJauM 3allMChIBaTh KPAaTKOE yCIOBHE,
MOJICTABNIATh (PU3MYecKue BeTUYMHBI B (GOPMYJIbl U TMPOBOAUTH PACUYEThl, HAXOAUTH
CIIpaBOYHBIE JaHHbIE, HEOOXOAMMBIE JUIsl PEIICHUs 3a7ad, OLICHMBATh PEATHCTHYHOCTH
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh NMPU MOMOUIM (PU3UUECKUX METOJIOB, B
ONMCAaHUU UCCIIE0BAHUS BBIICIATH MPOBEPSIEMOE MPEAIONIOKEHUE (TUIOTE3Y), pa3indaTh U
WHTEPIPETUPOBATh TOJYUYCHHBIH pPE3yJbTaT, HAXOJUTh OIMIMOKM B XOJE OIbITa, JeJIaTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3UYECKUX CBOWCTB TEII:
GbopMyIMpoBaTh MPOBEPSEMBIE MPEANONIOKEHHS], COOUPaTh YCTAHOBKY W3 NMPEAJIOKEHHOTO
000pyI0BaHUs, 3aMMUCHIBATH X0 OMBITA U (HOPMYJIHUPOBATH BHIBOIBI;

BBINIOJIHATh MPSMbIE HU3MEPEHHUs] PACCTOSHMS, BPEMEHH, Macchl Tena, 00bEMa, CUJIBI U
TEMIIEpaTypbl C MCIOJIb30BAHMEM AaHAJIOTOBBIX M LHU(PPOBBIX MNPUOOPOB, 3aAMHUCHIBATH
MoKa3aHusi pruOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEUTHOCTH U3MEPEHU;
MPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTH OJHOM (PU3NYECKOW BEIWYUHBI OT JPYrol c
VICITOJIB30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PaBHOMEPHO JBMXKYLIErocs Teia
OT BPEMEHHM JIBU)KECHHUS TeJa, CUJIbI TPEHUSI CKOJBXKEHUSI OT Beca Teja, KauecTBa o0paboTKu
MTOBEPXHOCTEN TEJN M HE3aBUCUMOCTH CWJIBI TPEHHUSI OT IUIOIIAIA CONPUKOCHOBEHUS TeEJ,
CUJIBI YIPYTOCTH OT YJIMHEHUSI TIPYKUHBI, BBITAJKUBAIOIIEH CHUIIBI OT 00bEMA MOTPYKEHHOM
YacTH TeJla U OT TUIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT TITyOUHBI,
Ha KOTOPYIO IOIPY>KEHO TEJO, YCIOBHM IUIABAaHUSA TEJ, YCIOBUM PAaBHOBECHs pblyara H
0JIOKOB), y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO MCCIEOBaHUSA, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUA, CIEAys NPeJIOKCHHOMY IIaHy, (UKCHUPOBATh PpPE3YJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIC NPEIJOKECHHBIX TaOIHI] H
rpaduKoB, enaTh BEIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHMS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMYMH (IJIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TEJIa, CWJIA TPEHUS CKOJIbKEHUS, IABJIICHHE BO3/lyXa, BBITAJKHUBAIOIIAS CHUJIA,
NEUCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTh Teso, KOAI(DPUIMEHT MOJE3HOro AeUCTBUS



MPOCTHIX MEXAHU3MOB), CIEAYS MPEAJIOKEHHON MHCTPYKIMU: TIPU BBITIOJTHEHUN U3MEPEHUN
coOMpaTh IKCIIEPUMEHTATBLHYIO YCTAHOBKY M BBIUYUCIISATH 3HAYEHNE UCKOMOU BEJTUYHHBL;
co0JIIo1aTh TIpaBUJIa TEXHUKU OE30MTaCHOCTH MPU paboTe C J1abopaTOPHBIM 000PYI0BAHUEM;
YKa3bIBaTh MPUHIUIIBI JIEUCTBUS MPUOOPOB M TEXHHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTWHAMOMETp, COOOIIAIONINECs COCY/bI, OapOMETp, phluar, MOABMXKHBIA W HEMOJBHKHBIM
0JIOK, HAKJIOHHAS TIJIOCKOCTb;
XapaKkTepru30BaTh MPUHIUIIBI JEUCTBUSI U3YUYCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONopol Ha HX omnucaHus (B TOM 4YHCIE: MOAIMIMITHUKH, YCTPOHMCTBO BOJOIPOBO/A,
TUAPABIMYECKUM TIPEcC, MAHOMETP, BBICOTOMED, MOPIIHEBON HAcOC, apeoMeTp), UCIIOIb3Ys
3HaHHS O CBOWCTBaX (U3MUECKHX SBJICHUM W HeoOXoaumble (DU3UYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH,;
MPUBOJUTH MPUMEPHI (HAXOAUTH MHPOPMAIIUIO O IPUMEPAX) MPAKTUUECKOTO UCTIOIb30BaHUS
(bU3NYECKUX 3HAHUM B TIOBCEIHEBHOM >KM3HM JJIA oOecreueHus Oe30IacHOCTH IpHU
oOpaiieHny ¢ TpUOOpaMH M TEXHUYSCKHMMH YCTPOMCTBAMM, COXPaHEHHUS 37I0pPOBbS U
COOJIIOZICHUS HOPM SKOJIOTHUECKOTO MOBEICHUS B OKPYKAIOIIeHl cpeie;
OCYILIECTBIATH OTOOpP MCTOYHUKOB MH(popMainu B IHTEpHETE B COOTBETCTBUM C 3aJIaHHBIM
IIOWCKOBBIM 3alIPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W MYyTEM CPABHEHUS Pa3JIMUYHBIX
HMCTOYHUKOB BBIJICTSATHh HHMOOPMALIMIO, KOTOpas SBISICTCS MPOTUBOPEUYNBOM MM MOXKET OBIThH
HEJI0CTOBEPHOM;
UCIIOJIB30BaTh MPU BBINNOJHEHUH YUYEOHBIX 3aJaHUN HAYy4YHO-TIOMYJSIPHYIO JIUTEpaTypy
(buU3MYECKOro COJAEepKaHUsl, CHpPABOYHBIC MaTepHUalbl, pecypchbl cetu WHTEpHET, BlIajeTh
npuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus MH(OpMAIMK W3 OJHOW 3HAKOBOMU
CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE NHChbMEHHBIE W YCTHBIC COOOIIEHWS Ha OCHOBE 2-3
HMCTOYHUKOB HWH(OpManuu (QU3nueckoro cojepkaHus, B TOM 4YHUCJIE MyOJMYHO JeJIaTh
KpaTKue COOOIIEHUS O pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIIEIOBAaHUM, MPU 3TOM
I'PAaMOTHO HCIIOJIb30BaTh M3YYCHHBIN MOHATUHHBINA ammapar Kypca (pU3UKH, COIPOBOXKIATH
BBICTYIUICHUE MPE3CHTALAEH;
MIPHU BBITIOJTHEHUY YYEOHBIX MMPOEKTOB U UCCIICOBAaHUMN pacipeAessaTh 00513aHHOCTH B TPYIIIE
B COOTBETCTBUHM C MOCTABJICHHBIMM 3aJlayaMM, CJICAUTh 3a BBINOJHEHUEM ILIaHA ACHCTBUM,
aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniry o0yuenus B 8 Kjacce npeaMeTHbIe Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:
MCIMOJIb30BaTh TMOHSTHA: Macca W pa3Mepbl MOJICKYJ, TEIJIOBOE [IBUKECHHE aTOMOB M
MOJICKYJI, arperaTHbI€ COCTOSHUSI BEIECTBA, KpUCTAIUIMYECKHE U amMopdHbie Tena,
HACBIIICHHBIA M HEHACHIIICHHBIN Map, BJIAXKHOCTh BO3AyXa, TEMIIEparypa, BHYTPCHHSA
SHEPrusi, TEIJIOBOM JBUTATEIIb, JIEMEHTAPHBIN AJIEKTPUUYECKUHN 3apsijl, IEKTPUUECKOE TOJIE,
MIPOBOJIHUKU U TUIJICKTPUKH, IIOCTOSIHHBIN SJIEKTPUUECKUNA TOK, MArHUTHOE TIOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpeHHWe | CKaThe, Terionepeaada, TerIoBOe
PaBHOBECHE, CMAYMBAHHE, KalWJUISIPHBIE SIBIICHUS, UCIIAPEHUE, KOHJICHCALMS, IUIABICHUE,



KpuctaJuinzanus  (OTBEpAEBaHUE), KUIIEHHE, Terulonepenada  (TEIIONPOBOJAHOCTD,
KOHBEKIIUSI, U3JIyYEHHUE), OJEKTpU3alus TeJ, B3aUMOJICUCTBUE 3apsiioB, JCUCTBUS
AIIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE MAarHUTOB, JIEWCTBHE
MAarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHASI UHIYKIKS) IO OMUCAHUIO UX
XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOUIUX JaHHOE (HU3MYECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHNE W3YUCHHBIX (PH3WYECKUX SBIICHUN B OKPYXKAIOIMIEM MHPE, B TOM
yucie (U3MYECKUEe SIBJICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSIKEHHWE M KallUJUISIPHbBIC
SBJICHUSI B TIPUPOJIC, KPUCTAIUIBI B Tpupoje, uznydenue CoJiHIIA, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHWE pPOCHI, TyMaHa, WHEsS, CHETra, JJCKTPUUYCCKUC SBICHUS B
aTMocdepe, FMEKTPUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE TOJIe 3eMJIH, JIpeiid) TOII0COB,
pOJIb MAarHUTHOTO TOJS JJISl JKU3HU Ha 3eMJie, MOJSPHOE CUSHHUE, MPU ITOM MEPEBOAUTH
MPAKTUYECKYIO 3a7adyy B Y4YeOHYI0, BBIICISATH CYIIECTBEHHBIE CBONCTBA (IIPU3HAKH)
(buU3HYECKUX SBICHUI;

ONUCHIBaTh M3YyYCHHBIE CBONCTBA TeN U (PUBMYECKUE SIBICHUS, HCIONB3YS (PU3MUYECKUE
BEJIMUMHBI  (TeMrepaTypa, BHYTPEHHSSI HHEPrusi, KOJUYECTBO TEIUIOTHI, YJebHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yAE€lbHAs  TEIUIOTa  IUIABJICHHUS, yJeNbHAas  TEIUIOTa
napooOpa3oBaHusi, YyJelbHash TEIUIOTa CropaHusi TOIUIMBA, KOA(PPHUIMEHT TMOJIE3HOTO
JEUCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIAKHOCTh BO31yXa, AJEKTPUUYECKUU 3apsl,
Cujia TOKa, DJIGKTPUYECKOE HampsHDKEHUE, COMPOTHBJIECHHWE MPOBOJHUKA, YACIBHOE
CONPOTHUBJICHUE BEIIECTBA, padOoTa U MOIIHOCThH SJEKTPUYECKOrO TOKAa), MPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJB3YEMbIX BEJIMYHMH, OOO3HAUCHUS U
CAMHUIIBI (PU3NYECKUX BEIMYHMH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO
BEJIMUMHY C JPYTMMH BEJIWYUHAMH, CTPOUTh TpadUKHd U3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYHH;

XapakTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBIICHUS M TPOLIECCHI, UCIOJb3YysI OCHOBHBIC
MOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM  CTPOEHUS  BEILIECTBA, MPUHLHUII
CyHepHo3ulIMM MoJield (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma
JUIS ydacTka I1ienu, 3akoH Jlxoymns—JIeHna, 3aKkoH COXpaHEHHUs SHEPruu, MpH 3TOM JaBaTh
CJIOBECHYIO (POPMYTHUPOBKY 3aKOHA U 3aIIMCHIBATH €T0 MAaTEMAaTUYECKOE BBIPAKECHHUE;
OOBACHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHWCJIE U B KOHTEKCTE CUTYaIlHi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BhISBISTh TPUUMHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTD
0o0bscHeHHE U3 1—2 JOTUYECKUX MIAroB C OMOPOil Ha 1—2 M3YYEHHBIX CBOMCTBA (PHU3UYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a7a4u B 2—3 EUCTBUS, UCIIOIb3YS 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIINE
dbu3nYecKue BEIMYMHBI: HA OCHOBE aHaJn3a yCIOBUS 33Jla4Ml 3alTUChIBATh KPATKOE yCIIOBUE,
BBISIBIIAITH HEJOCTATOK JAHHBIX IS PEIICHUs 3a/a4yd, BbIOMpATh 3aKOHBI U (POPMYIIHI,
HE0oOXoauMbIe NSl €€ pelIeHus], MPOBOJIUTh PAacU€Thl U CPABHUBATH IOJYUYEHHOE 3HAUYCHHE
(bu3UYeCKO BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;



pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUINTh MPH MOMOIIM (DHU3HUYECKUX METOJOB,
UCIIOJIB3YSl OMUCAHKUE WCCIIEIOBAaHMs, BBIICIATH MPOBEPAEMOE MPEAINONI0KEHHNE, OLIEHUBATh
IPABWJIBHOCTb MOPSJIKA IPOBEICHUS UCCIIEOBAHMUS, J€JIaTh BBIBOIBI;

IPOBOAUTDH OMBITHI MO0 HAONIOAECHUIO (PU3MUECKUX SIBICHUM WM (PU3NUYECKUX CBOMICTB TEl
(KanWUIsIpHBIE SBJICHUS, 3aBUCUMOCTB JIaBJIEHUS BO3/yXa OT €ro o0bEéMa, TeMIepaTypshl,
CKOPOCTH TIpollecca OCTBIBAHWSA W HArpeBaHUsA NpU HM3IYYCHHHM OT I[BETa H3IIydarolei
(moromaroieii) MOBEPXHOCTU, CKOPOCTh MCIAPEHHs] BOJBI OT TEMIIEPATyphl KHIKOCTH H
IO €€ MOBEPXHOCTH, AJIEKTPU3ALUsS Tel U B3aUMOJEHUCTBUE IIEKTPUUYECKUX 3apsIOB,
B3aMMOJIEMCTBHE IMOCTOSHHBIX MAarHUTOB, BHU3YyaJM3alysi MarHUTHBIX IOJIEH IMOCTOSHHBIX
MarHuToB, JIEHCTBUSI MAarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHmTa,
CBOMCTBA  3JIEKTPOABHUTATENs] MOCTOSHHOTO TOKa): (OPMYIUPOBATH  MPOBEPsiEMbIE
MPEOIOKEHUs, cOOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pY/A0BaHMs, OMHUCHIBATH X0
omnbITa U (pOPMyYIHPOBATH BHIBOJBL;

BBINOJHATh MPSIMbIE U3MEPEHUsI TEMIIEPATypbl, OTHOCUTENIbHON BIaXXKHOCTH BO3/yXa, CHJIbI
TOKa, HAMpSOHKEHHsS] C HMCMOJIh30BAaHMEM AaHAJIOTOBBIX MPHUOOPOB M JATYUKOB (DHU3HUECKHUX
BEJIMYMH, CPaBHUBATH PpE3yJbTaThl HM3MEPEHUN C Y4YETOM 3aJaHHOW aOCOIIOTHOM
HOTPEIIHOCTH;

IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (U3NYECKOW BEIWYMHBI OT JAPYrol c
UCIOJIb30BaHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTb COINPOTUBIICHHUS MPOBOJAHHMKA OT €ro
JUIMHBI, TUIOMIA[A TIONMEPEYHOTO CEYEHHs W YJENbHOTO COTPOTHBICHUS BEIIECTBA
POBOJHMKA, CUJIBI TOKA, HAYIIETO 4Yepe3 MPOBOJHUK, OT HAMPSIKEHHs] HAa TMPOBOJTHUKE,
UCCIIEIOBAaHUE TIOCJENOBAaTEJIBHOIO U MapalieIbHOIO COEAMHEHUH MPOBOJHUKOB):
IUIAHUPOBaTh HCCIEAOBAaHUE, COOMpaTh YCTAHOBKY W BBIMOJHATH W3MEpPEHUs, Cileays
NpeIIOKEHHOMY TIJIaHy, (UKCHUPOBATh pE3yNbTaThl MOJYYCHHON 3aBUCHMOCTH B BHJIE
TaOIUI] ¥ TPaUKOB, IETATh BEIBOJBI 10 pe3yIbTaTaM UCCIIECIOBAHUS;

NPOBOJAUTH KOCBEHHBIE M3MEpeHMs] (U3NYECKUX BEIUYUH (yAeNbHAs TeMI0EMKOCTh
BEIIECTBa, CONPOTHUBIIEHWE NPOBOJHMKA, pab0oTa U MOILHOCTb 3JIEKTPHUUECKOrO TOKa):
IUIAHUPOBAaTh ~ W3MEpPEHHUs, CcoOMpaTh  OKCIEPUMEHTAIbHYIO  YCTaHOBKY,  CIEIys
PEIOKEHHON MHCTPYKITUH, U BEIYUCTISTH 3HAUCHNUE BEJIMUMHBI,

coOJr01aTh MpaBujia TEXHUKU 0€30MacHOCTH TP paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
XapaKTepu30BaTh MPUHLHUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX OmUcCaHus (B TOM 4YHCIE: CUCTEMa OTOIUIEHHS JIOMOB, TUTPOMETp, MapoBas
TypOuHa, amrepMmeTp, BOJIbTMETD, CUETUHK AIIEKTPUYECKON SHEPIuH,
AIIEKTPOOCBETUTEIbHBIE ~ MPUOOPBI, HArpeBaTeNIbHbIE  AJIEKTPONPUOOPHl  (IIPUMEPHI),
AIIEKTPUYECKUE TPEIOXPAHUTENH, DJICKTPOMArHUT, AJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUH M HEOOXOAHWMBbIe (PU3UUYECKHUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U M3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U
CXEMATUYHBIM PHUCYHKaM (KHUAKOCTHBIM TEPMOMETP, TEPMOC, IMCUXPOMETP, TUIPOMETP,
JBUTATE€Ib BHYTPEHHEIO CrOpaHus, JJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBbI



ANIEKTPUYECKUX IIETel C MOCIEA0BAaTEIbHBIM U MAPAJUICIbHBIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB AJIEKTPUUECKUX LETEH;
MPUBOUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O IPUMEpax) MPaKTUYECKOTO UCIIOIb30BAHUS
bu3nueckux 3HaHUN B TOBCEAHEBHOM >KMU3HM i1 oOecreueHus O€30MacHOCTH MpuU
oOpamieHu c OpubOpaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBbI U
COOJII0JIEHNS HOPM 3KOJIOTHYECKOI0 IMOBEJICHUS B OKPYKAIOIIEH cpefe;
OCYIIECTBIISATh MOUCK HMH(pOpManuu (U3MUEcKOro cojepkaHusi B MHTepHETe, Ha OCHOBE
UMEIOIIUXCS 3HAHUW W TMYyTEM CpPaBHEHUS JIOMOJHUTEIbHBIX HMCTOYHUKOB BBIACHSThH
uH(MOpMAIUIO, KOTOpas SBJISIETCS TPOTUBOPEUUBON UITM MOKET OBITh HEIOCTOBEPHOM;
UCIIONb30BaTh TMpPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJAPHYIO JIUTEPATypy
($U3NYECKOTO COJIep’KaHusl, CIPaBOYHBbIE MaTepHalibl, pecypchl cetu MHTepHeT, BIaJeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUsl MHPOPMALMK U3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;
co3iaBaTb COOCTBEHHBbIE IHMCbMEHHBIE U KpaTKME€ YCTHbIE COOOLIeHus, 00001as
UHGOPMAIIMI0O M3 HECKOJBKMX MCTOYHUKOB (PU3NYECKOTO COJCp)KAHUS, B TOM YHCIIE
MyOIMYHO TPEACTABIATh PE3ylbTaThl MPOEKTHON WM HCCIEAOBATEIBCKON JEATEIHHOCTH,
OpU 3TOM TPaMOTHO HCIOJIb30BAaTh WM3yUYEHHBIM TOHATUIHBIA ammapar Kypca (pU3MKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;
OpU BBINOJIHEHUH YYEOHBIX NIPOEKTOB M HCCIENOBaHUN (U3MUECKHX IPOLIECCOB
pacnpenensaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHHU C MTOCTABICHHBIMU 3a/1a4aMH, CJICAUTh
3a BBIMOJHEHHEM IUIaHA JCHCTBUM W KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBATh
COOCTBEHHBIM BKJIaJ B JIEATENbHOCTh TPYMIbI, BBICTpaUBaTh KOMMYHUKATHBHOE
B3aMMOJIEICTBHE, POSBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHus B 9 kJjiacce mpeaMeTHbIC pe3ynbTaThl HA 0230BOM YPOBHE TOJIKHBI
oTpakaTth C(HOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:
UCTIONB30BaTh  MOHATHS: CHUCTeMa OTcuéra, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHUTEITFHOCTh MEXaHUYECKOTO JBIDKeHUsA, nedopmarus (ympyras, IutacTHYecKas),
TpPEHHE, LIEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTbh U MEPEerpy3KH, LEHTpP TSHKECTH,
aOCOJIIOTHO TBEPJOE TEJIO, LEHTP TSHKECTH TBEPIOIO Tella, pPaBHOBECHE, MEXaHUYECKHE
KoJIeOaHUsI ¥ BOJIHBI, 3BYK, MH(PaA3BYK M YJIBTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIIKasa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI MCIYyCKaHUS U
NOTJIOUIeHUs, alb(a, OeTa- U raMMa-u3IydyeHus, U30TOIBbI, SAepHas YHEPreTHUKaA;
pa3nuuaTh SBJICHHUS (PAaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJUHEHHOE JBHKEHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE TaJCHHE TeJl, PaBHOMEPHOE
JBUKCHHUE IO OKPYKHOCTH, B3aMMOJICHCTBHE TEJ, PEaKTUBHOE JBIDKEHHUE, KoJeOaTenpbHOe
JIBUKEHHE (3aTyXalolllie W BBIHYXJCHHbIE KoyieOaHUs), PE30HAHC, BOJHOBOE JABMXKECHHUE,
OTpakeHHE 3BYyKa, MPSMOJIMHEHHOE paclpOCTpaHEHHE, OTPaXCHUE M TPEIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpa)KEHUE CBETAa, pa3joKeHHe OeNoro cCBeTa B CIEKTP U CJIOXKEHHE
CHEKTPaJIbHBIX I[BETOB, JUCIEPCHS CBETA, €CTECTBEHHAs! PAJAMOAKTUBHOCTh, BO3HUKHOBEHHE
JMHENYaTOro CHeKTpa U3JyYeHHs) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;



pacro3HaBaTh MPOSABICHUE U3YUYEHHBIX (PU3UUYECKUX SIBICHUN B OKPYXKAroIleM MUPE (B TOM
yuciie pU3nvecKue SBJICHHs B MPUPOAE: IPUIUBBI U OTIUBBI, IBIKEeHHUE M1aHeT COMHEUHON
CHUCTEMbI, PEaKTHUBHOE JIBU)KEHHUE YKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, IIBE€Ta TEJ, ONTHYECKUE SBJICHUS B
npupozae, OUOJIOTrHYEeCKOe ACHCTBHE BHUJIMMOIO, YIBTPa(QUOIETOBOTO M PEHTTEHOBCKOIO
U3Ty4YEHUI, €CTECTBEHHBI pPaJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4Yd, PaIHOaKTUBHOE
U3JTy4€HHE TMPUPOJHBIX MHHEPAJOB, JECWCTBHE PAaJUOAKTUBHBIX HM3IYyYEHUU HA OpPraHU3M
4yelioBeKa), NpH HOTOM TMEPEBOJUTHh MPAKTUYECKYIO 3aJadyy B Y4YeOHYIO, BBIICISThH
CYILIECTBEHHbIEC CBOMCTBA (IMTPU3HAKHN) PU3NYECKUX SIBJICHUN;

OMMCHIBATh HM3y4YEHHBIC CBOMCTBA Tel U (U3MUYECKUE SIBICHMS, HCHONB3YS (U3NYECKUE
BEJIMYUHBI (CPEAHSSI W MTHOBEHHAs CKOPOCTh TeJla IMpPU HEPABHOMEPHOM JIBH)KCHHH,
YCKOpEHHE, MepeMENIEHUE, MyTh, YIioBas CKOPOCTh, CHJIa TPEHUs, CHJIa YOPYTOCTH, CUja
TSKECTH, YCKOPEHHUE CBOOOJHOIO MaJCHHs, BEC Teja, UMILYJIbC Tea, UMITYJIbC CHJIBIL,
MeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHIMAIbHAs B3HEPrus Teja, MOAHATOIO HaJ
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS YHEPTUS CKATOW MPYKUHbI, KHHETUYECKAsI SHEPIUs,
MOJIHAsE MEXaHWYeCcKas SHEPrus, NepuoJl U 4acToTa KoJieOaHWMW, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTEJIb MPEJIOMIICHUS CPENbl), NP ONHCAHUU
IPAaBWJIBHO TPaKTOBAaTh (DU3MUECKUH CMBICI MCIOJNb3YyEMbIX BEIMYMH, OOO3HAUEHUS WU
€IMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTHh Tpa@UKA HU3YYEHHBIX 3aBHUCUMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMICTBa Tel, (U3MUECKHUE SBJICHUS U TPOLECCHI, HCIONb3ysd 3aKOH
COXpPAHEHUsl DJHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHUUII CYNEPHO3ULUU CHII,
OPUHIMI OTHOCUTENbHOCTU ['anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsI HMITYJbCa,
3aKOHBI OTPAXKEHUSI U MPEJTOMIICHHSI CBETA, 3aKOHBI COXPAHEHUs 3aps0BOTO M MAaCCOBOIO
Yyucen MpU SAEPHBIX pPEaKIUsX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alMCBIBaTh €T0 MATEMATUYECKOE BBIPAXKEHUE;

OOBACHATH (hU3HUECKUE MPOLIECCHl U CBOICTBA Tell, B TOM YHCIE U B KOHTEKCTE CUTyalui
MPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBbISBIATH TNPUUYMHHO-CIICJICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIIaroB ¢ ONOpod Ha 2—3 HM3yYEHHBIX CBOMICTBA
bu3MYeCcKuX SIBICHUM, PU3NUECKUX 3aKOHOB UITM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3ajaud (Omuparolyecss Ha CUCTeMY W3 2—3 ypaBHEHMI), HCHOJIb3Ys
3aKOHBI U (DOPMYIIbI, CBSI3bIBAIONINE (PU3MUECKHE BEITUYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS
3a/1a4v 3alUChIBaTh KPATKOE YCJIOBHE, BBISIBISATH HEJOCTAIONIME WM M30BITOYHBIE JTaHHBIE,
BBIOMpPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE JUIsl PELICHHs, MPOBOAUTH PAacU€Thl H
OLICHHUBATh PEATMCTUYHOCTD MOJTYYEHHOIO 3HaYCHUsI PU3NUECKON BEJIMUKHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUINTbh MPH MOMOIIM (DHU3HUYECKUX METOJOB,
UCIIOJIb3YsI ONMCAHUE KCCIIEIOBAHUS, BBIACIATh MPOBEPSIEMOE MPEANOI0KEHNE, OLIEHUBATh
NPaBUIBHOCTh TMOPSAKA MPOBEACHHS HMCCIEIOBAaHUS, J€laTh BBIBOJbI, UHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB;



IPOBOAUTH OTBITHI MO HAOMIOACHUIO (PU3MYECKHUX SIBICHUM WM (PU3UUECKHX CBOMCTB Tem
(u3ydyeHune BTOpPOro 3aKoHa HBIOTOHA, 3aKOHA COXpPAHEHUs SHEPIHH, 3aBUCHMOCTh MEPUO/Ia
KOJeOaHW MPYKUHHOTO MAasTHUKAa OT Macchl TIpy3a U IKECTKOCTH TMPY>KUHBI H
HE3aBUCUMOCTh OT AaMIUIMTYJbl MaJblX KOJeOaHWM, MPSMOJIIMHEWHOE pACIPOCTPAHEHUE
CBETa, pa3jio’KeHHe Oeoro CBeTa B CHEKTP, U3yUYEHHE CBONCTB M300paXeHHUsS B ILIOCKOM
3epKajie U CBOMCTB M300paXKeHUs MpeaIMeTa B COOMparoliel TuH3e, HaOMI0IeHNE CIUIOMTHBIX
U JUHEHYaThIX CIEKTPOB U3IYUYEHHUS): CaMOCTOSITENIbBHO COOMpaTh YCTaHOBKY W3
U30bITOYHOTO Habopa o00OpyAOBaHUs, OMNHUCHIBATH XOJl OIbITA W €ro pe3yJbTaThl,
(bopMyIMpOBaTH BHIBO/IBI,

IPOBOAUTH NIPU HEOOXOAMMOCTH CEPUIO MPSMBIX U3MEPEHHM, ONpeAeNss cpeHee 3HaYCHUE
U3MepseMoil BeTUUHHBI ((POKyCHOE paccTosiHuE COOMPArOIIEeH JIMH3bI), 000CHOBBIBATH BHIOOD
crocoba u3MepeHus (M3MEpUTEIIbHOTO Iprdopa);

IPOBOJAUTDH UCCIIEAOBAHNUE 3aBUCUMOCTEN (PM3UUYECKUX BEITUYMH C UCIOJB30BAHUEM IMPSMBIX
U3MEpPEHUl (3aBUCUMOCTh IYTH OT BpPEMEHU I[P PABHOYCKOPEHHOM JBMXKEHHHU O€3
HAYaJbHOW CKOPOCTH, MEpHoja KOJeOaHUH MaTeMaTHYeCKOTO MasTHUKAa OT JJIMHBI HHTH,
3aBUCUMOCTH yTJla OTpPaXEHUs CBETa OT yIVla MaJeHUus W yIja NOpesioMJIeHUus OT yria
NaJeHus): IJIAaHUPOBAaTh  HCCIIEOBAaHHE, CAMOCTOSTEIBHO  COOMpaTh  YCTaHOBKY,
(¢uKCcHpOBaTh Pe3yabTaThl OJYYEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH B BUJIE€ TAOJIUI U
rpa(uKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

MPOBOJUTH KOCBEHHBIE M3MEpPEHUsS (DPU3MUECKHX BEIUYHH (CPEAHSISI CKOPOCTh U YCKOPEHHE
Tela TPHU PABHOYCKOPEHHOM JBI)KEHHH, YCKOPEHHE CBOOOJHOTO MaACHHS, >XECTKOCTh
MPYXKUHBI, KOAQOUIIMEHT TPEHUSI CKOJIBKEHUS, MEXaHUYeCcKasi paboTa U MOIIHOCTb, YaCTOTa
U Tepuoj KojeOaHUM MaTeMaTHYecKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CuIla
coOuparolield JUH3bI, pPaJUOAKTUBHBIA (DOH): TUIAHMPOBATH HW3MEPEHHs, COOUPATH
OKCIIEPUMEHTAIbHYI0O YCTaHOBKY W BBINOJHATH HM3MEPEHHs, CIeAyd NPeI0OKCHHON
WHCTPYKIIMH, BEIYUCIISATH 3HAUCHNE BEIMYMHBI I aHAIU3UPOBATH MOJYYCHHBIE PE3yIbTaThI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUN;

coOJTr0/1aTh MpaBujia TEXHUKU O€30MacHOCTH TP paboTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;
pasnuyaTh OCHOBHBIC TPHU3HAKK W3YYCHHBIX (PU3NYECKUX MOJENeH: MaTepHhalbHas TOYKa,
abCOJIOTHO TBEPJOE TEJIO, TOUYECUHBbI MCTOYHMK CBETAa, JIy4, TOHKas JIMH3a, TUIAHETapHas
MOJieJIb aTOMa, HYKJIOHHAsi MOJIETTb aTOMHOTO sIJIpa;

XapaKTepu30BaTh MPUHLHUIIBI AEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX OmMMCcaHus (B TOM YHCIIE: COUAOMETp, JATUYUKU IOJIOKEHUS, PACCTOSTHUS U
YCKOpPEHUS, pakeTa, 3XOJIOT, OYKH, IEpHUCKom, (oToamnmapar, ONTHUYECKUE CBETOBOIBI,
CIIEKTPOCKOI, AO3UMETp, KamMmepa BuibcoHa), CTONB3ysl 3HAHMUSI O CBOWCTBAX (DU3MUECKHUX
SIBJICHUI U HEOOXOoANMbIC (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HW3YYCHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEpPUTENbHBIX TPUOOPOB U TEXHOJOTMYECKHX IMIPOLIECCOB MPH pEHIeHUH Yy4eOHO-
MPaKTUYECKUX 3aJad, ONTHUYECKUE CXEMbl JIi MOCTPOEHUS HU300pKEHUUA B IIJIOCKOM
3epKajie U COOMparoIIe JTMH3E;



IPUBOJUTH MPUMEPHI (HAXOAUTH HH(POPMAIIUIO O MPUMEPAX) MPAKTUYECKOTO HCIIOIb30BAHMS
¢uznyeckux 3HAHMA B TIOBCEIHEBHOM JKM3HM Ui oOecredeHHss O€30MacHOCTH TpHU
oOpallleHuu ¢ NpudOpaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0pOBbS U
COOJIIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEJICHUS B OKPY KaIOILEl Cpefe;

OCYIIECTBIIATh NOUCK  MH(OpMmanuu  (usnueckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO ~ (pOPMYNUPYST TOMCKOBBIM 3ampoc, HAXOAUTh MYTH OINpeAeTICHUs
JIOCTOBEPHOCTH  TOJIYYeHHOW WHGOpMAMK HAa OCHOBE HWMCIOIIMXCA 3HAHUA W
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIOJIB30BaTh IPU BBIMOJIHEHUHM YYE€OHBIX 3a/JlaHUil Hay4HO-TIONYJISIPHYIO JIUTEpaTypy
bu3nYeCKOro cojep)kaHus, CIpaBOYHBbIE MaTepHalbl, pecypchl cetn MHTepHeT, BmageTh
npuéMaMyu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs WH(OpPMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/aBaTb COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE HMH(poOpManuu U3
HECKOJIbKMX MCTOYHHUKOB (PM3UUYECKOTO COAEPIKAHMS, MYOIMYHO NPEACTAaBISITh PE3YJIbTaThl
IIPOCKTHOM WJIM HUCCIENOBATEIBCKON NESATENBHOCTH, NMPH 3TOM I'PAMOTHO HCHOJIB30BATh
U3YUYEHHBIM TOHATUIHBIA anmapar u3y4aemMoro paszaena (U3UMKA M CONPOBOXKAAThH
BBICTYIUICHHUE NIPE3EHTALMEN C YYETOM OCOOCHHOCTEHN ayAUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
No KoaunuecTBo yacoB
HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI JJeKTpOoHHbIE (HU(PPOBBIE)
n/n KoHTpoJbHbIE IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
Paznen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOLIET0 MUPa
bubmuorexa [JOK
11 dusika - Hayka o MpHpoLe 2 https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edso0.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]1 TO3HAHUS 2 1 E;IESHZI;T:;(;KL)EOU/I? £416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUSI O CTPOEHHUH BelllecTBa
bubmuoreka [JOK
2.1 1
CTpoerie keliecTsa https://m.edsoo.ru/7f416194
. bubnuotexa [JOK
2.2 2 1
JIBr>KeHre U B3aUMOJICMCTBHUE YaCTHUII BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edso0.ru/7f416194
Hroro no pazgeny )
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMITICCROT ABIDREHHE https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.2 nu 4 1
HEPHIA, Macea, IIOTHOCTE https://m.eds00.ru/7f416194
bu6nmoreka [JOK
3.3 Cuina. B 14 1 2
. BHART CHiL https://m.edso00.ru/7f416194



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

Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 JHaBnenue. Ilepenaua naBnenus TBEPABIMU TEIaMHU, 3 bubnmoreka [JOK
' YKUJIKOCTSIMHA U Ta3aMU https://m.edso0.ru/7f416194
bubmuorexa [JOK
42 Jlarerite XKuAKocTA > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATMOChEPHOR AaBICHHC 0 https://m.edso00.ru/7f416194
4.4 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO 7 3 bubmorexa [JOK
' A 24 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIIHOCTD. JHeprus
bubmuorexa [JOK
>1 Pabora i mompgoCT® 3 ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTRIC MEXQHHSMEL > https://m.eds00.ru/7f416194
bu6mmorexa [IOK
: M 4 1
>3 exanuHeckat SHepri https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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

8 KVIACC

KosnyecTBo 4acos DJIeKTpOHHbIe (LM (pOBbIE)
Nen/m  HamMeHoBaHMe pa3iesioB M TeM MPOrpaMMbl
Bcero  Kontpoabnbie IIpakTuyeckne 00pasoBaTejbHbIE pecypchbl
padoThI padoThI
Pa3pen 1. TensioBbIe sIBJICHUS
bubnunoreka LIOK
1.1 C i 7
TPOCHHE I CROMCTRA BElectna https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
1.2 Temiossie mpouecck! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE TeJla U UX 7 1 bubmmoreka [JOK
' B3aHMOJIEICTBUE https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.2 I1 i i 20 1 7
OCTOSTHBII SICKIPHHCCRHMI TOK https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
24 4
MICKTPOMATHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

Ne i/

HaumenoBanue pa3aesioB U TEM IIPOrpaMmMabl

KoauuecTBO 4acoB

Bcero  Konrtpoabnbie IIpakTuyeckue

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejbHbIe pecypchl

padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
bubnunoreka LIOK
1.1 M 1
€XaHNYECKOE IBUKEHUE U CIIOCOOBI €r0 OIMMCAHUS 0 httos://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1.2 B i 20 1 3
JanmMoencTBie e https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 10 3
3aKOHEI COXpaHeHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
bubnuoreka [{OK
2.1 M 7
CXAHUICCKHUE KONEOAHHS 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
2.2 M . 1
CXQHIHECKHE BOTHEL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKkTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 DNIEKTPOMArHUTHOE TI0JIE U DIIEKTPOMATHUTHBIE BOJIHEI 6 bubmorexa HOK
' p p https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBbI€ AABJICHUS
4.1 3aKOHBI PACOPOCTPAHEHUS CBETA 6 bubnuorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nunorexa LIOK
4.2
JIuH3BI ¥ onITHYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
4.3 PaznosxxkeHne 6eoro cBera B CIIEKTP 3 bu6mmoreka [JOK



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

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

Uroro no pazgeny 15
Pa3gen 5. KBanToBbI€ IBJICHUS
bu6nmoreka [IOK
51 Hcnyckanue u MorioneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnmoreka [IOK
5.2 CTpoerue aTomHOro sapa 6 1 https://m.edsoo.ru/7f41a4a6
bub6nmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe1bHO-00001IAK0IIMIT MOAYJIb
[ToBTOpeHME M 00600IIEHUE CoAepKaHUI Kypca pu3nKu 3a 7-9 bubnnorexa [JOK
6.1 9 2
KJ1acc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

HOYPOYHOE IVTAHUPOBAHUE 7 KJIACC

Ne KoanuectBo yacon
Tema ypoka DJIeKTPOHHBbIE HU(PPOBLIE
n/n Bcero  Konrtpoabnbie IIpakTuyeckue
o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
®uzrka — Hayka 0 nIpupojie. SIBIeHus mpuposl
Du3nyeCcKue ABICHUSA
3 OuznyecKue BEJIMYUHBI U X U3MEPEHHE
4 VYpok-uccnenosanue "M3mepenue reMieparypbl Ipy IOMOLIT 1 1
KUJKOCTHOTO TEPMOMETpA U JaTUMKa TeMIieparypbl"”
5 Metopl HayyHOTro Mo3HaHusA. Onucanue pU3NUeCKUx SBICHUMA 1 bubnnorexa [JOK
C IOMOILBIO MOJENIEN https://m.edsoo.ru/ff09f72a
Ypok-uccienoBanue "IIpoBepka runoTes3pl: 1aabHOCTh MONETA
6 [IapuKa, MyIeHHOT0 TOPU30HTAIBHO, TEM OO0JIbIIE, YUeM 1 1
0oJbIIe BbICOTA MycKa"
7 Crpoenue BeniectBa. ONbITHI, TOKA3bIBAIOLIUE TUCKPETHOE 1 Bbu6mmotreka [JOK
CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIB>KeHUE YacCTHI] BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoanue «OIMbITHI 110 HAOIIOJICHHUIO TETIOBOTO 1 1
pacuIupeHus Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA 1
11 Oco0eHHOCTH arperaTHhIX COCTOSTHUM BOABL. O000IIEHUE TIO 1 bu6mmoteka IIOK
pazneny «llepBoHavyaibHBIE CBEICHUSI O CTPOCHUU BEILIECTBA» https://m.edsoo.ru/ff0a0378
12 Mexanunueckoe ABuxkeHue. PaBHOMepHOE U HEpaBHOMEPHOE 1 bubnmnoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0a05c6
bubnmnoreka [JOK
13 Cropocts. EaunuIEL CKOPOCTH 1 https://m.edsol_.[ru/fanO790
14 Pacuer nmyTy 1 BpeMeHHM JIBH>KEHHS 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

bubnunoreka LIOK

15 Nueprusa. Macca — Mepa HHEPTHOCTH T https://m.edsoo.ru/Ff0a0c10
16 IInotHOCTH BelecTBa. PacueT Macchl 1 00beMa Tella 1o ero bubnunoreka LIOK
MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHuas pabota «OnpeeneHne mioTHOCTA TBEPIOTO
Tena»
18 Pemenue 3amgau no reme "[lnoTHocTh BemecTa" ﬁg&?ﬁ;fg;gﬁ}; 0a123c
19 Cuna Kak XxapakTepucThKa B3aumoaeicTus tei. Cuiia
ynpyrocty. 3akoH ['yka
20 JlaboparopHnas paboTa «3ydueHne 3aBUCUMOCTH PaCTsHKEHUS
(medopmarivn) NpyKUHBI OT TPUITOKEHHON CHITBD
21 SBnenne Tarorenus. Cuia TSHKECTH
99 CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec Tena. bu6nmorexa LIOK
Pemenue 3amau no teme "Cuna tsoxectu" https://m.edsoo.ru/ff0al778
93 Cwita TsbkecTd Ha Apyrux miaaHerax. Gusundeckue bubmmoreka [JOK
XapaKTEPUCTUKH IIJIaHET https://m.edsoo.ru/ff0a1502
bubmuoreka [IOK
24 Mswepettne ciu. Jiamomerp https://m.edso:)_.[ru/fan18cc
bubmuoreka [IOK
25 Bec rena. Hepecomocts https://m.edso:)_.[ru/fan1778
26 CroxxeHue AByX CHUJI, HAPABJIEHHBIX 110 OJTHOW MPSMOiA. bubmuoreka [IOK
PaBHOEliCTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau o reme "PaBHonelicTByromas cui'”
28 Cuna tpenus u e€ BUIbl. TpeHue B IpUpoJie U TEXHUKE bubmmorexa [JOK
https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydueHrne 3aBUCUMOCTH CUJTbI TPEHHUS
29 CKOJIBJKEHUS OT CHJIBI JaBIICHUS U XapaKTepa bubmorexa HOK
. https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1a4 Ha onpe/ieIeHHe PaBHOICHCTBYIOIIEH CHITBI



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3amau mo Temam: «Bec Temay, «I'padudeckoe

bubnunoreka LIOK

31 n3o0paxenue cuiy, «Cuibly, «PaBHOACHCTBYIOMIAS CHIDY https://m.edsoo.ru/ff0alde0
KonTponbhas pabota no Temam: «MeXxaHUYeCKOE TBUKEHHEY,
32 «Macca, II0THOCTEY, «Bec tenay, «['paduueckoe
n300paxenue cuimy, «CHITbD)
33 Hasnenne. CriocoObl yMEHBIICHNUS U YBEJINYCHUS TaBICHUS bubamorexa LOK
https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue ra3a. 3aBUCUMOCTD JIaBJICHUS raza OT 00bEMa, bubmuorexa [IOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBienust TBEPABIMU TeNIAMU, KUIKOCTSIMH U ra3aMu. Bbu6mmoreka [JOK
3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE JICICTBUEM CHUJIbI bubnnorexa [JOK
TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «/laBneHue B )KUIKOCTH U Ta3e. 3aKOH bubnnoreka [JOK
[Tackamnsa» https://m.edsoo.ru/ff0a2826
Bu6mmoreka [JOK
38 Coobuaiontmecs cocyze! https://m.edso:)_.[ru/fan297O
39 ['mppaBnnueckuit mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. ITopiHeBON KUIKOCTHBIN HACOC
41 ATMmocdepa 3eMiH U IPUYKHBL €€ CYIeCTBOBAHUS Etiﬁfﬁrfe?sigg}:f% ob5a
42 Bec Bo3nyxa. ATMochepHoOe 1aBieHne ]r?tilr?sj?/l//lr?::;(;)(])_.[r?/}:f 0a2b5a
43 Nsmepenue armocdeproro gasnenus. OnsiT Toppuuenin ng;?;ﬁfg;grouﬁf 022das
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JaBICHHS OT BBICOTHI HaJl bubmmoreka [JOK
YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepona. AtmochepHoe TaBiIeHNE Ha PAa3IMUHBIX bubnuotexa [JOK

BBICOTAax

https://m.edsoo.ru/ff0a2fc4



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

46

Pemenue 3amay mo teme " AtmocdepHoe gaBieHue"

47 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubnmnoreka HOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «Onpe/eneHne BEITATKUBAIOIICH CHITHI, 1 bubmmoreka [JOK
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCThY https://m.edsoo.ru/ff0a33fc
JlaboparopHas paboTta o reme «lccrnenoBanrue 3aBUCUMOCTH
49 Beca Tejla B BOAE OT 00bEMA MOTPYKEHHOM B )KUIAKOCTH YACTH 1 bubnnorexa LHOK
124 https://m.edsoo.ru/ff0a3514
TeIa»
bu6nuoreka [IOK
50 [MnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHast pabora "KoHcTpynpoBaHue apeomMeTpa Win
51 KOHCTPYMPOBAHUE JIOJIKU U OTIPEIEICHUE ¢ 1
rpy30MOaBEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
52 BosnyxomiaBanuey, «JlaBieHne TBEpIbIX TeI, )KUIKOCTEH U bubmmorexa [JOK
yx ’ P ’ https://m.edsoo.ru/ff0a3654
razoB»
53 KonTponbnas pabota no teme «/laBnenue TBepabIx Ted,
KUAKOCTEH U Ta30B»
bubmmoteka IIOK
54 Mexannueckas paboTa
P https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK
55 MomtHocts. EquHuUIBI MOLTHOCTH
- AHHAT B https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAEMOM NpU 1
NoABbEME T10 JIeCTHUIIE"
S7 IIpocteie Mexanu3Mbl. Peruar. PaBHOBecHe CHIT Ha pblyare
58 Prruaru B Texnuke, ObITY U ipupoie. JlabopatopHas pabota 05 bubnmnoreka [JOK
«HMccnenoBanue ycioBUil paBHOBECHS pblYara ' https://m.edsoo.ru/ff0a478e
59 Pemenue 3a1au mo Teme «Y CIIOBUSL PAaBHOBECHS phlYara Bubmmorexa [IOK
A P P https://m.edsoo.ru/ff0a48a6
60 Koaddunment noneznoro neicTBus MEXaHU3Ma. 0.5



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

JlaboparopHas pabota «3meperne KI1J] HakmoHHOI

IJIOCKOCTH
" " bubnmnoreka HOK
61 Pemenue 3amau mo reme "Pabdora, momHocTs, KIT/] 1 https://m.e dsoi.lru /F0a4cA8
62 Mexannueckas sHeprus. Kunernueckast 1 NOTEHIMAIIbHAS 1 bubmuoreka [JOK
JHEPIHUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHUECKOW IHEPTUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPoK-3KCIIEpUMEHT MO TeMe "IKCIEPUMEHTAIbHOE
64 ONpeAeICHNE N3MEHEHUSI KHHETUYECKON U TOTEHIHAIBHOMN 1 1
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0 HAKJIOHHOM TJI0CKOCTH"
65 KonTponbnas pabota no teme «PaboTta 1 MOIIHOCTH. DHEPTHUs» 1
66 PeseprHblit ypok. Paborta ¢ Tekctamu 1o Teme "MexaHHYecKoe 1 bubnuorexa [IOK
JBUOKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. PaGota ¢ Tekctamu 1o teme "JlaBnenue 1 bubmmorexa LIOK
TBEPABIX TEJ, )KUIKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. Pabota ¢ Tekctamu o teme "Pabora. 1
MorHOCTb. OHEprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne KosmyecTBo 4acos DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka
n/n Bcero Kontpoabubie IlpakTuyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
1 OCHOBHBIE MOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU 1 bubmmoreka [JOK
Y UX ONBITHBIE OATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPIOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSHUN 1 bubnmnoreka HOK
BEIIEeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI1 BEIlIeCTBA HA OCHOBE MOJIOKEHHUIM MOJIEKYIISPHO- 1
KHHETUYECKOUN Teopuu
bubnunoreka LIOK
5 Kpucranmamaeckue u amopdHsbie Teaa 1 https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KanWUISIPHOCTh. [l0BEpXHOCTHOE HATSIKEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxaTue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TETLIIOBOTO 1
JIBUKCHHSI YACTHI]
9 Bayrtpennss sueprusi. CiocoObl ”3BMEHEHHS] BHYTPEHHEH 1 bubmuoreka [IOK
SHEPIUU https://m.edsoo.ru/ff0a5c60
bubmmoteka IIOK
10 Buget erionepean L https://m.edsoo.ru/ff0a6412
Ypok-koupepenius "IIpakTnyeckoe UCIOIb30BaHNE
11 TETUIOBBIX CBOMCTB BEIIECTB U MATEPHAIIOB B LEJSAX 1 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"
bu6nunorexa LIOK
12 KommuectBo TenmnoTel. Y IeabHas TEMIOEMKOCTD 1 https://m.edso0.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TemiooOMeH U TEMIoBoe 1 bu6muoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

paBHOBecHue

https://m.edsoo.ru/ff0a7088

JlaGopaTtopHas pabora "VccienoBanue siBICHUS TEMJI000MEHa

bu6nmoreka [IOK

14 MpY CMEIIMBAHUU XOJOAHON U Topsa4Yend Boabl" https://m.edsoo.ru/ff0a6a98
15 Pacyer konmdecTBa TETIOTHI, HEOOXOJMMOTO ISl HATPEBaHUS
TeJa U BBIIETSIEMOT0 UM IMPH OXJIAXKICHUU
16 Jlaboparopuas padota "OnpeneneHue yaenbHON bubnmnoreka HOK
TEILIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS bubamorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u oTBEpAECBaHNE KPUCTAITUYECKHUX TeJ. Y AeNbHas bubnnorexa [JOK
TEIUIOTA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas padota "Onpenenenue yaenbHON TEIIOThI bubmmorexa [JOK
mJIaBjieHus apaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanue 1 kKoHaeHcanus. Mcmapenue Etiﬁs?ﬁr?wféigrou/l:mﬂ 40c
Kunenne. VY nenpHas Termiora napooOpa3oBaHus U
21 KOHJICHCAIIUU. 3aBUCUMOCTh TeMIIepPaTypbl KUTIEHUS OT bubmorexa LIOK
ATMOC(EPHOTO AaBAEHS https://m.edsoo.ru/ff0a786¢c
99 Braxxnocts Bozmyxa. JlabopaTopHas padorta "Onpenenenue bubnnorexa [JOK
OTHOCUTEIIbHOM BIAXXKHOCTU BO3ayXa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1a4 Ha onpeseneHne BIaKHOCTH BO3yXa
24 [Tpunuume! paboThI TEMIOBRIX ABUTaTeNei. [TapoBas TypOuHa.
JIBurareins BHYTPEHHETO CTOPaHHMS
o5 KIIJI rermoBoro aBuratesns. TenaoBbie BUTATEIH U 3aIUTa bubnnorexa [JOK
OKpY>Karolen cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHS U MPEBPAIICHHS SHEPTUU B TETUIOBBIX
mporieccax
97 [ToaroroBka k KOHTpoOJbHOU padoTe 1o Teme "TennoBbie bu6muoreka [JOK

sBIIeHUs. lI3MeHenue arperaTHbIX COCTOSIHUN BeecTa"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTponbHas padota o Teme "TermnoBsie sBICHUS.

bubnunoreka LIOK

28 N3menenune arperaTHbIX COCTOSIHUI BeriecTa' https://m.edsoo.ru/ff0a86ae
29 DnexTpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsioB
30 VYpok-uccnenoBanue "IaeKTpU3aLus TeJI UHAYKIUEH U IIPU 1
CONPUKOCHOBEHUH"
31 B3aumogeiicTBue 3apsbkeHHbBIX Tell. 3akoH Kynona ﬁ;IIiHE;T:;(;?S/I; 0a87ed
32 Dnektpuyeckoe nosie. HarpskeHHOCTh JIEKTPUYECKOTO MOJIs. bubmmoreka [JOK
[IpuHIUI Cynepro3uuy 3JIEKTPUIECKUX MTOJIEH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsiaoB. JJIeMeHTapHbIN 3apsi.
Crpoenue aToma
34 [IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS bubmmorexa [JOK
3JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4y Ha IPUMEHEHHUE CBOMCTB 3JIEKTPUUECKUX Bbu6mmoteka [JOK
3apsa0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUECKUN TOK, YCIIOBHUS €r0 CYIIECTBOBAHHUS. bubnnorexa [JOK
W CTOYHHKH ATIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlefcTBUS PIEKTPUUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-nuccnenosanue "JlelicTBHE ANEKTPUYECKOTO OIS HA 1
MIPOBOJIHUKY U IUDJIEKTPUKH"
39 DNEeKTPUUECKUN TOK B METAJUIAX, JKUJIKOCTSIX U Ta3ax brbmmorexa LIOK
https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1elb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopatopHas pabora "M3mepenue u 05 bubmmoreka [JOK
peryJMpoBaHue CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpshkeHue. Bonbtmerp. JlJaboparoprast 05 bubnuotexa [JOK
pabota "M3mepeHue u peryiupoBaHue HampsHkeHus" https://m.edsoo.ru/ff0a9e14
43 ComnpoTuBiieHHE MPOBOAHUKA. Y ACIIBHOE COTIPOTUBIICHNE bubnuotexa [JOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

BEIIECTBA

https://m.edsoo.ru/ff0aa738

JlaGopaTopHas paboTa "3aBUCUMOCTH JICKTPUUECKOTO

44 COIPOTHUBIICHUS IPOBOIHUKA OT €T0 JUIMHBI, IJIOIAAH bubmorexa LOK
P P . ’ https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOT0 CEUSHHSI U MaTepHrasa
45 3aBUCHMOCTb CUJIbI TOKA OT HaIpsDKeHUs. 3akoH OMa 1 bubmmoreka [JOK
y4acTKa IeMu https://m.edsoo.ru/ff0aad44a
JlaboparopHas pabota "HMccrnenoBanue 3aBUCHMOCTH CHITBI
46 TOKa, WAYILETO Yepe3 Pe3ucTop, OT CONPOTUBICHHUS PE3UCTOPA bubmmorexa [JOK
> AV pesb "p ’ P P P https://m.edsoo.ru/ff0aa04e
Y HamlpsDKEHUS Ha pe3ucTope
47 [TocnenoBarenbHOE U ApAIIIEIEHOE COSAMHEHUS
MTPOBOTHUKOB
JlaboparopHas padota "lIIpoBepka npaBuia cioKeHUs
48 HaMpPsLKEHUH TIPU MTOCIIe0BATEIbHOM COEIMHEHUU /1B bubmmorexa [JOK
P | P v https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlaboparopHast pabota "IIpoBepka mpaBuia JiIs CHIIbI TOKA bubmmorexa [JOK
MpY MapaJIJIEILHOM COSTMHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3amau Ha mpumenenue 3akoHa Oma i pa3muyHOro bu6nmorexa LIOK
COEMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOIITHOCTH ANEKTPUYECKOTO TOKA. 3akoH JKoyrsi- bubanorexa [JOK
Jlenma https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "Onpenenenue padoThl 1 MOITHOCTH bubmuoreka [IOK
3IEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUYECKHE LETTH U MOTPEOUTENN HIEKTPUIECKOM bubnnorexa [JOK
sHepruu B ObITy. KopoTkoe 3amblkaHue https://m.edsoo.ru/ff0ab660
[ToaroTroBka K KOHTPOILHOM paboTe 1Mo Teme "DNEKTPUIECKUe
54 3apsbl. 3apsHKCHHBIE Tella U UX B3aUMOACHCTBHUS bubmmorexa [IOK
PG 8P . ' https://m.edsoo.ru/ff0abd2c
[ToCcTOSIHHBIN PTEKTPUUECKUN TOK
KonTtponbHas pabota 1o Teme "DIeKTpUUECKHE 3apsiibl.
. . bubnuotexa [JOK
55 3apshKeHHBIC Tella U UX B3auMojeicTBus. [locTosHHBIN

AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHC

57 VYpoxk-uccienoanue "M3yueHne mojieil HoCTOSTHHBIX 1 bubnmnoreka HOK
MarHurToB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1mojie. MarauTHoe nosie 3eMJId B €TI0 3HaAYCHUE bubnunoreka LIOK
IUIS J)KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE 1oJe 3JIEKTPUUECKOr0 TOKa bubnmnoreka HOK
MarauTHO€E 1oJIe KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d?
[IpumeHneHue 1eKTPOMarHuToB B TexHUKe. JlabopartopHast
60 pabora "M3ydyeHue AeMCTBUS MarHUTHOTO TOJISI Ha TTPOBOTHUK 0.5 bubmorexa LOK
" https://m.edsoo.ru/ff0ac74a
C TOKOM
DNeKTpOoABUTaTeIh MOCTOSIHHOTO ToKa. Vcronb30Banue
61 3JIEKTpOJIBUraTeaeil B TEXHUYECKUX YCTPOUCTBAaX U Ha bubmmoreka [JOK
tpaHcnopre. JlabopatopHas padora "KoncrpyupoBanue u https://m.edsoo.ru/ff0ac86¢c
u3ydyeHue paboThl AJIeKTpoiBUraTesns"
62 OmnprTel @apanest. 3aKOH IEKTPOMArHUTHON WHIYKITUH.
IIpaBuio Jlenna
Onektporereparop. CrocoObl MOTyYeHUs IIECKTPUIECKON
63 SHEPTUU. DIIEKTPOCTAHIINY Ha BO30OHOBIIIEMBIX UCTOYHUKAX
SHEPTUH
64 [ToarotroBka Kk KOHTPOJIBHOM paboTe Mo TeMe "DNeKTpUIECKue
Y MarHUTHBIC SIBJICHUS"
65 KonTtponbHas pabora 1o Teme "DIeKTpUYECKHE U MaTHUTHBIE bubmmnoreka HOK
ABJICHNA" https://m.edsoo.ru/ff0acb14
66 PesepsHblit ypok. Pabora ¢ Tekctamu o teme "Temnsnossie bubmuoteka [IOK
SIBIICHUS " https://m.edsoo.ru/ffO0acc5e
67 PesepBHrIit ypok. Pabora ¢ Tekctamu o teme "lTlocTostHHBIN bubmmoreka [JOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/ffOacdc6
68 PezepHblil ypok. Pabota ¢ Tekctamu 1o Teme "MaruutHeie

SIBJIEHUS"



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
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9 KUIIACC

Ne KouanuectBo yacos DJIeKTPOHHbIe HU(POBLIE
n/n Tewa ypoxa Bcero | Konrposbnbie IIpakTuueckue @ 00pasoBaTejbHbIE pecypchbl
padoTshI padoThI
1 Mexannueckoe nBrxeHne. MaTepuanbHas TOUKa 1
9 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
JIBUOKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEWNHOE JBUKEHUE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepHoe npsimonuneiinoe apmxeHue. Cpentss u 1
MI'HOBEHHAsi CKOPOCTh
) [IpsimonrHENHOE PABHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0ad8d4
5 CKopocCTh MPSMOIUHEHHOTO PABHOYCKOPEHHOTO JIBUKEHHUSI. 1
I'paduk ckopoctu
7 JlaboparopHas paboTa "Onpenenenrue yCKOpeHHs Tena mpu 1 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM IIockocTy" https://m.edsoo.ru/ff0adb18
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
9 PaBHOMEpHOE BMKEHNE IO OKpYX)HOCTH. [Iepuon u yacTora 1 bubnuoreka [IOK
oOpamienus. JIuHelHas U yriaoBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMuTENBLHOE YCKOPEHHE 1
. bubnmnoreka [JOK
11 [Iepssbiit 3ak0H HproToHa. BekTop cuisl 1 https://m.edsoil.ru/faneBlZ
. . bubnuotexa [JOK
12 Bropoii 3akon HeroTona. PaBHoelicTByrOmas cuiia 1 https://m.edsogru/fane72a
13 Tperuii 3akoH Herorona. Cynepno3nnus cui 1 Egggﬁ;fizggﬁfoae 082
14 Pemienue 3agau Ha npuMeHeHne 3aKk0HOB HproTOHA 1 ngi;ﬁ?:;igﬁ; 0aebbe
15 Cuna ynpyroctu. 3akoH ['yka 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anau no teme «Cuina ynpyroctu»
bubmmorexa [IOK
17 JlaGopatopHas pabota «OnpeneneHne 5KeCTKOCTH TPYKUHBD) https://m.e dsogru /F0a6628
bubmumorexa [IOK
18 Cunarpeins https://m.edsogru/fanﬂss
bubmumoreka [IOK
19 Pemenue 3anay no reme «Cuia TpeHUs» https://m.e dsogru /F0afa26
20 JlaboparopHas padota "Onpenenenrue KodphUIUeHTa TPECHUS bubnuorexa [JOK
CKOJIbXKeHus" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amgau o teme "3akonsl Hetotona. Cuiia ynpyrocru. bubnnoreka [JOK
Cuna tpenus" https://m.edsoo.ru/ffOafb8e
99 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TSTOTEHUSI. Y CKOpEHUE bubnunoreka [JOK
¢BOOOIHOTO IMTaEHUS https://m.edsoo.ru/ff0af044
93 Ypoxk-kordeperuus "/I[BmkeHue Te1 BOKPYT TPaBUTAIIMOHHOTO
ueHTpa (Conneunas cucrema). ['anaktuxu"
24 Pemenue 3agau mo teme "Cuita TSOKECTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TAroreHus" https://m.edsoo.ru/ff0af5f8
25 [lepBast kocMuyeckast CKOpocTb. HeBecoMOCTh 1 Tieperpy3Ku bubmmorexa LIOK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue marepuanbHOI Touku. AOCOTIOTHO TBEPAOE TEINO. bubnuoreka [IOK
PaBHOBecue TBEPAOrO Tea ¢ 3aKPEIUIEHHON OCBhIO BpalICHUS https://m.edsoo.ru/ffOafe36
27 MowmenT cuinsl. LleHTp TsxecTn
28 Pemenwue 3a1a4y mo Teme "MowmeHT cwitbl. LleHTp TshkecTH" Etptf:/y/lr(::;;?r(alllff 0b02ba
29 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo Teme "MexaHuueckoe bubmuorexa [IOK
nBrxenue. Bzanmoneticteue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponbHas pabora o Teme "MexaHu4ecKoe JBHKEHUE. bub6nuorexa [IOK
B3anmopeiictsue ten" https://m.edsoo.ru/ffOb06ec
31 Nmmynbe Tena. UMnynbe cuiibl. 3aK0H COXpaHEHHsI UMITYIIbCA. bub6nuorexa [IOK



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Ynpyroe u HEynpyroe B3auMOJEHCTBUE

https://m.edsoo.ru/ffOb07fa

bu6mmoreka [IOK

32 Pemenue 3a1ay mo Teme "3aKoH COXpaHEHUS UMITYJIbca" https://m.edsoo.ru/ffOb096C
33 Ypok-koHpepennus "PeakTuBHOE ABMKCHUE B IPUPOJIC U
TexHuKe"
bubnnoreka [HOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.e dsogru /£10b0a84
35 Pabora cuinbl TsDKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS bubmmorexa LOK
https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHast pabora «Ornpezaesienre padoThl CUIIBI TPECHUS
36 MIPU PaBHOMEPHOM JBHKEHUU TeJa M0 TOPU30HTATIBHOMN
TIOBEPXHOCTHY
37 Cas3b sHepruu u paboTsl. [loTeHnnanbpHas sHeprus
38 Kunernyeckas sneprus. Teopema 0 KUHETUYECKON YHEPTHH bubmmorexa LOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAaHUKE
40 JlabopaTtopHast pabota «M3y4ueHue 3akoHa COXpaHEHHS bubnmnoreka [JOK
SHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABM)KEHNE U €T0 XapaKTEPUCTUKU bubmmorexa LIOK
https://m.edsoo.ru/ff0b1858
bubnmnoreka [JOK
42 3aryxatomue konaebanusi. BeiHykaennbie konedanus. Pezonanc https://m.edsogru/ffObZOfO
43 MaremaTueckuil U Ipy>KUHHBINA MasiTHUKU
m Ypok-uccienoBanue «3aBUCUMOCTh TIepHoa KoaebaHuii ot bubnuotexa [JOK
JKECTKOCTU IIPYKUHBI U MacChl Ipy3an https://m.edsoo.ru/ff0b197a
45 [IpeBparnieHue >HEPTrUU IPH MEXAaHUUECKUX KOJICOaHUIX
46 JlaGopatopHas pabota «OnpeeneHne 4acToThl ¥ epHoaa bub6nuorexa [IOK
KOJIEOAHUH MPYKUHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
47 JlaGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH TIEpHOA bubnuotexa [JOK

KoJIeOaHMI rpysa, mnoABCHICHHOTO K HUTHU, OT MACChI I'py3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

Mexaunueckue BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH.

bubmuoreka [JOK

48 [IponosibHBIE U TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypoxk-koHdpepenuus "MexaHu4ecKre BOJIHBI B TBEPIOM Telle.
Ceiicmuueckue BOJIHbBI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccienoBanue "HalOuo1eHne 3aBUCUMOCTH BBICOTHI
3BYKa OT YacTOTHI"
52 ['poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC
53 Ypok-koHpepennus "YnbpTpa3Byk u HHGPa3BYK B MPUPOJE U bubnuorexa [JOK
TEeXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "3aKOHBI bubnnoreka [JOK
coxpaHeHus. MexaHudeckue KojieOaHusi ¥ BOJIHbBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbhas pabota no Teme "3aKOHbI COXpaHEHUS.
Mexannueckue KoneOaHusi ¥ BOJHBI"
56 DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHBIEC BOJHBI bubamorexa LOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
58 VYpoxk-koHpepennus "[kana >neKTPOMarHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonp3oBanue 37€KTPOMarHUTHBIX BOJIH JIJIs COTOBOM CBSI3U" https://m.edsoo.ru/ff0b2fe6
59 Vpok-uccnenosanue "M3yueHue CBOMCTB 31€KTPOMArHUTHBIX bubnmnoreka [JOK
BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
50 Pemienue 3a1au Ha onpeneneHNe YacTOThI U JITTHHBI
3JIEKTPOMAarHUTHOW BOJIHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh CBETa. bubnmoreka [JOK
BonHOoBEIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku cBera. [IpsAMOIMHENHOE pacpOCTpaHEHUE CBETA. bubnmnoreka [JOK
3armenust Connua u JIyHbl https://m.edsoo.ru/ff0b3658
63 3aKoH oTpakeHus cBeTa. 3epkana. Pemenue 3amayd Ha bubmuotexa [JOK
MIPUMEHEHNE 3aKOHA OTPAXKEHHUSI CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH PEJIOMIICHUS CBETA bubmuotexa [JOK



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

[TonHoe BHyTpeHHee oTpakeHue cBera. Mcronb3oBanue

https://m.edsoo.ru/ffOb3aea
bubmuoreka [JOK

05 MOJTHOTO BHYTPEHHETO OTPaKEHUS B ONTUYECKUX CBETOBOJAX https://m.edsoo.ru/ff0b3c5c
JlabopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTH yriia

66 NPEJIOMIJICHHUS] CBETOBOI'O JIyda OT YIJia IMaJeHHus Ha TPpaHulle
"Bo3myx-crexino""

67 Ypok-koHpepenius "Mcnoibp30BaHre MTOJHOTO BHYTPEHHETO
OTPaXKEHHUS: CBETOBO/IbI, OIITUKOBOJIOKOHHAs CBSI3b"

bubnnoreka [JOK

68 JIunzel. OnTruyeckas cuia JIMH3bI httos://m.e dsogru IFOb32c

69 [TocTpoenne N300paKeHUH B IMH3aX Etilfs?;lr?:j(sigroullifOMMa

70 JlaboparopHas pabota "Onpenenenre GOKYCHOTO PacCTOSTHUS bubnnoreka [JOK
Y ONITHYECKOM CHJIBI COOMparomiei JTHH3bI" https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepennus "OnTuueckre TMH30BbIe MPHUOOPHI" Etlffsj:llljr(::;(si)grou/ﬁffOCOa?e

72 I'ma3 kak onTuyeckas cucreMa. 3peHue bubmmorexa [JOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koudepenuus "ledexrsl 3penus. Kak coxpanuTth
3penue"

74 Paznosxxenue 6emnoro cera B ciektp. OnbiTel HptoTOHA. bubnuotexa [JOK
CrnoxeHue CieKTpajbHBIX 1IBETOB. /lucnepcus ceera https://m.edsoo.ru/ff0cOf4c
JlaGopaTtopHnast pabota "OMBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETa

75 B CIIEKTP U BOCHPUSTHIO LIBETA IPEIMETOB MPHU MX HAOIIOIEHUU bubmmorexa [JOK
T https://m.edsoo.ru/ff0cOe2a

76 VYpok-nipakTukyMm "BoJHOBBIE CBOWCTBA CBETA: AUCHIEPCHS,
uHTepdepeHms u quppaxus"

bubnmnoreka [JOK

77 OmnsiThl Peszepdopaa u rmuianerapHast MoJienb aToma httos://m.e dsogru /F0c1248

78 [Toctynars! bopa. Mozaens aroma bopa

79 Hcnyckanue u noriaonieHrue cBeta arToMoM. KBaHTHI. bubmuotexa [JOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

JInnelyaTele CIIEKTPBI

https://m.edsoo.ru/ff0c144c

80 VYpok-tipaktukym "HaOironeHne criekTpos ucnyckanus" bubmmorexa [IOK
POK-TIPAKTHIYM A P Y https://m.eds00.ru/ffoc1550
81 PannoakTuBHOCTH U €€ BUIBI buGnnorexa [IOK
. A https://m.edso00.ru/ff0c1672
82 Crtpoenue atToMHOro siapa. HykioHHass Mozens buGnnorexa LIOK
p Apa. Tk A https://m.edsoo.ru/ff0c18ac
bubmuorexa [JOK
83 PamnoaktuBHbIe npeBpalesus. M30ToIsl
a peppatit https://m.edsoo.ru/ffOclal4
84 Pemenue 3agaud mo reMme: "PagnoakTuBHBIE IpeBpamieHus" Bubmorexa ITOK
A ' a peppatit https://m.edsoo.ru/ffOclb4a
85 [lepuox nmomypacnana
Ypok-koH(pepenmus "PagnoakTHBHBIC U3TYyICHUS B IIPUPOJIE, bubnuorexa [JOK
86 "
MEIMITMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
87 SnepHble peaknuu. 3aKOHBI COXPAHEHHS 3apsA0BOTO U bu6mmoreka [IOK
MacCOBOT'O YHCEN https://m.edsoo.ru/ffOc1c58
88 DHePrus CBsI3M aTOMHEBIX sAaep. CBsI3b MacChl ¥ DHEPTUHU bubmmorexa [IOK
p AP p https://m.edsoo.ru/ff0cld7a
89 Pemenue 3angau no reme "Anepusie peakuun”
90 Peakuuu cunrtesa u nenenus saep. ICTOUHUKH SHEpTrUn bubnuotexa [JOK
ComHia ¥ 3B€311 https://m.edsoo.ru/ffOc1e88
o1 Ypok-koHpepennus "Anepuas suepretuka. JlencTeus
PaIMOAKTUBHBIX U3ITydeHUH Ha KUBBIC OPraHU3MBbI"
[ToarotoBka Kk KOHTPOIBHOM paboTe MO TEMe
92 "D NEeKTPOMArHUTHOE II0JIE. DIEKTPOMArHUTHBIE BOIHEI bubmmorexa [TOK
P . P ' https://m.edsoo.ru/ff0c223e
KBaHTOBBIE ABIICHUS
93 KonTponbhas pabota no teme "I1eKTpOMarHUTHOE MOJe.
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIC siBiICHUS "
94 [ToBTOpenue, o600mIeHNe. JlabopaTopHbIe pabOTHI IO KypCY bubnmnoreka [JOK

"B3aumonericteue Tea"

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

95 [ToBTOpeHnue, 06001eHNe. Pemenne pacyeTHhIX U 1 bubnmoreka [JOK
Ka4yeCTBEHHBIX 3a7a4 no Teme "TernoBsie npouecch” https://m.edsoo.ru/ff0c2572
[ToBTopenue, 0600mIeHNe. Penienne pacueTHbIX U bubnuoreka [IOK

96 . 1
KauecTBeHHBIX 3a1a4 no Teme "KIIJ] TernoBsix aBuratenein" https://m.edsoo.ru/ff0c2a22

97 [ToBTOpeHue, 0600IIeHUE. Perenne pacyeTHbIX 1 1 bubnnoreka [JOK
KaduecTBeHHbIX 3a7a4 no teme "KIIJ[ snekTpoycTanoBok" https://m.edsoo.ru/ff0c2b30

08 [ToBTOpenue, 06061menHue. JlaboparopHabie paboTHI IO KypCy 1 1 bubnmoreka [JOK
"CseToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTopenue, o6o0menne. Pabora ¢ TekcTamu 1o Teme "3aKOHbI 1 bubnuoreka [IOK
COXpaHEHHUs B MEeXaHHKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, 06o6menue. Pabora ¢ TekcTamu 1o Teme bubnuorexa [JOK

100 1
"KonebGanus u BoTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1 bubmmoreka [IOK
"CBeToBbI€ sIBIICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1
"KBanTOBas U sinepHas pu3uka'
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