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ITOACHUTEJIbHAS 3AITMCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
COCTaBJICHa Ha OCHOBE TMOJIOKEHHUIM M TpeOOBAaHUHN K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00Opa30BaTENIbHOM MPOrpamMMBbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke c yuéTtoMm (QenepanbHO paboyel NporpaMmbl
BocniuTanus U KoHnenuuu npenogaBanus yaeOHOro npeamera « Du3ukay.

CopepxaHue mnporpamMMmbl N0 (PU3MKE HANpaBICHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHOU T'PaMOTHOCTH OOYyYaIOIUXCS U OPTaHU3aIUI0 W3YUCHHS
¢u3nKn Ha JEATEIBHOCTHONH OCHOBE. B mporpamme mo Qusuke y4UTHIBAIOTCA
BO3MOXHOCTH y4eOHOro npeamera B peanusanuu tpedoanuiit @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaMm OOy4YeHHs, a
TaK)K€ MEXIIPEIMETHBIC CBSA3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs.

[IporpammMa 10 (Qu3MKe yCTaHABIMBAET paclpeiesieHue Y4eOHOro
Matepualia mo rojaMm oOyyeHus (MO KjaccaM), MNpeuIaraeT IPUMEPHYIO
MOCTICIOBATEIPHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE DPa3BUTHUS
IPEIMETHOTO COJIEPKaHUs U YUETe BO3PACTHBIX 0COOCHHOCTEH 00yJarOINXCsl.

[Tporpamma no ¢u3uke pazpadboTaHa C LEJIbI0 OKa3aHUS METOJAMYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU padoUeil MporpaMMBbl MO0 YI€OHOMY TIPEIMETY.

dusmnka SBISETCS CUCTEMOOOPa3yIOMIMM JJIs E€CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBbI JiekKAT B OCHOBE
MPOILIECCOB U SIBJICHUM, M3y4aeMbIX XUMHEH, OUOJIOTHEH, acTpOHOMHUEU U
¢usnyeckoil reorpadueii, BHOCHT BKJIaJ B €CTCCTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEAOCTaBIseT Hambojee sCHbIE 00pa3ibl MPUMEHEHUS HAyYHOTO
METO/Ia TIO3HAHUSA, TO €CTh CII0co0a MOMyUEHUS TOCTOBEPHBIX 3HAHUI O MUDE.

OnHa u3 raBHBIX 33724 (PU3UYECKOr0o 00pa3oBaHUs B CTPYKTYpe 00IIero
00pa3oBaHus COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMIPEANOJIaraeT OBJIAJICHUE
CJIETYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBICHUS;

e OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e WHTEPHPETUPOBATH JaHHbIE W  HUCHOJb30BaTh  HAyYHBIC
JI0Ka3aTeNIbCTBA JJIs MTOJTyYEHHUs BHIBOJIOB.

[lenu wu3yueHuss PuU3NKK HAa YpOBHE OCHOBHOTO OOIIEro 00Opa3zoBaHUs
omnpenenensl B KoHuenmuu npenogaBanust yueOHoro mpenmera «Dusmka» B
oOpa3oBarenpHbIX opranu3auusax Poccuiickoil @Pexnepanuu, peagu3yOLUX
OCHOBHBIE 00111€00pa30BaTebHbIE MPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Komneruu MunucrepctBa npocseuienuss Poccuiickoit @enepaunu (IpoTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).

Iemn n3ygeHns GpusuKm:

e TMPUOOPETEHHE WHTEpeca W CTPEeMJICHHsI OOYYaroMIMXCsS K HayIHOMY
W3YYCHUIO TIPUPOBI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUH O HAy4YHOM METOJIE TO3HAaHUSA W
dbopMuUpOBaHHE UCCIEIOBATEILCKOTO OTHOIICHUS K OKPYKaIOIUM
SBIICHUSIM;

e (QopMHupOBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa W3YyUCHHS
OCHOB CTPOCHHSI MaTepHH U (PyHTaMEHTATbHBIX 3aKOHOB (PU3HKH;



(dbopMHpoOBaHUE MPEACTABICHUN O POJM (PU3UKU JIJIsl Pa3BUTUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTUH;

pa3BUTHE  MPEJICTAaBICHUHM O BO3MOXKHBIX cdepax  Oynyuen
npo¢eCCUOHANILHON S TEILHOCTH, CBA3aHHOMN ¢ (DU3UKOM, TOATOTOBKA
K JaJbHENIIeMy 00OYyUYEHHUIO B 3TOM HaIlPaBJICHUM.

JlocTikeHne 3THX Iee MporpamMMbl 10 (U3NKE Ha ypPOBHE OCHOBHOTO
00111ero 0Opa3oBaHusl 00ECIIEUMBACTCS PEIICHUEM CIISYIONIMX 3a7aq:

NpUOOpEeTeHNEe 3HAHUW O JUCKPETHOM CTPOEHHMU BEILECTBA, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUN ONMUCHIBATH U OOBSICHATH (PM3UYECKUE SIBJICHUS
C MCMOJIb30BAHUEM MOJYyUYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB pELIeHUs] MPOCTEMIINX pacu€THbIX 3a1ad C
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIENEeH, TBOPYECKUX W MPaKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUW HaONIOAaTh NPUPOJHBIE SBJICHUS W BBINOJHATH
OIBITHI, TAOOPATOPHBIE Pa0OTHI U HIKCIIEPUMEHTATIbHBIE HCCIIEOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOGHHME MNpUEMOB paboTel ¢ uH(popmanuendn  (PpU3NYECKOro
COJIep KaHMsl, BKJIIOYas MH(OPMALUIO O COBPEMEHHBIX JOCTUKEHUSX
(bU3KKHM, aHAIU3 U KPUTHYECKOE OLIEHMBAaHWE UH(OpMaALUK;
3HAKOMCTBO €O cdepamu  NpodEeCCUOHAIBHOW  JIEATEIIbHOCTH,
CBA3aHHBIMM C  (PU3UMKOW, © COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMHU Ha JOCTUKEHUAX (PU3UUECKON HAYKH.

Ha u3yuenne ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O OOILETO

oOpa3zoBaHus 0TBoIUTCS 238 "yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJENIO), B
8 kmacce — 68 4JacoB (2 yaca B Henmenmo), B 9 kmacce — 102 gaca (3 4gaca B
HEJICITIO).

[Ipenyaraemselii B mporpaMMe 1o cpmnke nepedeHb JabopaTOPHBIX padboT
U OIBITOB HOCUT PEKOMEHIATEIBHBIA XapakTep, YYMTEIb  JiesaeT BEIOOD
MPOBEICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YUYETOM MH/IMBHlyalIbHBIX
0COOCHHOCTEM  OOydYaroluxcs, CHHUCKAa OKCIEPUMEHTAJIbHBIX  3aJlaHUi,
IpeaiaraéMbIX B paMKax OCHOBHOT'O TOCYapCTBEHHOTO dK3aMeHa 1Mo (hHU3HuKe.



COJAEPXAHME OBYYEHUA
7 KJIACC

Pazpnen 1. ®usnka u €€ poib B NO3HAHUK OKPYKAIOMIETO MHpa.

dusnka — Hayka o npupone. SAsneHust npupoasl. OU3HUYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeaMuMHbL. M3Mepenue pusnyeckux BenuuuH. Ousnueckue
npudopsl. [TorpemHocts u3mepennii. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka w Jpyrue ecTeCTBEHHbIE HAYKH U3YyYarOT MPUPOLIY.
EcTecTBeHHOHAYUYHbIII METOJ MO3HAHUS: HAaOMIOJEHUE, TOCTAHOBKA HAy4YHOIO
BOIIPOCA, BBIABMKEHUE THUIOTE3, OJKCIEPUMEHT MO0 NPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmonaeMoro sBieHus. OnucaHue (QU3MYECKUX SIBJICHUUA C
IIOMOIIBIO MOJIETEN.

HemonrcTpannm.

1. MexaHW4YecKHe, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBbHIE

SIBJIICHHUSL.
2. @Ousnueckue NpudOpkl U MPoLEIypa NPAMBIX U3MEPEHH aHaJIOrOBBIM
U U(GPOBBIM PUOOPOM.

JlaboparopHsie pabOThI H OIBITEL
OnpeneneHre UeHbl IeIeHUs HIKaJIbl U3MEPUTEILHOTO TpUbdopa.
N3mepenne paccTosHUi.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Ornpenenenue pa3MepoB MajbIX TeJ.

N3mepenne temrnepaTypbl NpyU MOMOIIU KUIKOCTHOIO TEPMOMETpPA U
JaTYMKa TEMIIEPATYPHIL.

[IpoBeneHue uccieI0BaHus 10 MPOBEPKE THIIOTE3bI: JAaIbHOCTh MOJETA
[IapyvKa, NYIIEHHOIO0 TOPU30HTAJIBHO, TE€M OO0Jblle, 4eM OoJiblIe
BBICOTA ITyCKa.

Pasnen 2. IlepBoHauanbHBIE CBEICHHUA O CTPOCHHH BEIECTBA.

Crpoenue BeliecTBa: aTroOMbl W MOJIEKYJbI, WX pa3Mepbl. OIbITHL,
JTIOKa3bIBAIOIIHNE TUCKPETHOE CTPOECHUE BEUIECTBA.

JIBmxenue dactul BemiectBa. CBs3b CKOPOCTH JABMKEHHUS YaCTHI[ C
Temrneparypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoelicTBue yacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIKOCTEH H
TBEPABIX (KPUCTATUIMYECKHX) Te. B3auMOoCBs3b MEXKy CBOICTBAMHU BEIIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX M HMX AaTOMHOMOJIEKYJIIPHBIM CTPOECHHUEM.
Oco00EeHHOCTH arperaTHbIX COCTOSIHUM BO/JIBI.

HemonrcTpannm.

1. HaGmoaeHne OpOyHOBCKOTO JIBKEHHSI.

2. Habmonenue nuddysuu.

3. HaGmionenne  ABieHMH, OOBACHSAIOIIMXCA  NPUTSDKEHHUEM  WJIU

OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

JlaboparopHsie pabOThI H OIBITEL

1. Ouenka jauaMmeTpa aroMa METOJOM psiioB (C  HMCHOJIb30BAHUEM

doTorpaduii).

2. OnbIThI 110 HAOJIOJICHUIO TEIUIOBOTO PACILIMPEHUS T'a30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBHSI CHII MOJIEKYJIIPHOTO PUTSKEHHUS.

Pazgen 3. JIBmkeHre 1 B3aUMOJCHCTBHE TEIL.
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Mexanuueckoe IBHKE€HHE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KEHHE.
Cxopoctb. Cpeansis CKOPOCTh ITPYU HEPABHOMEPHOM JIBMKECHUU. Pacuér nmytu u
BPEMEHU JABUKECHUS.

SBnenue mHepuu. 3aKOH MHEpUMHU. B3anMoneincTBue Ten Kak MpUYrHa
U3MEHEHHUS] CKOPOCTM [BHMKEHHA Tel. Macca kak Mepa MHEPTHOCTH Telna.
[InotHocTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJUYECTBOM MOJIEKYJI B €IMHHUILIC
0o0béMa BelecTBa.

Cuita kak XapakTepUCTUKA B3auMoAeCTBH Tes. Cuia ynpyrocTy U 3aK0H
I'yka. MI3Mepenune cuiibl ¢ MIOMOUIBIO TUHAMOMETpa. SIBJIEHNE TATOTEHUS U CUila
TsokecTH. Cuhila TSDKECTH Ha Jpyrux IulaHerax. Bec tena. HeecomocTs.
CiioxkeHne Cwil, HalpaBJICHHBIX 0 OAHOW NpsiMOM. PaBHOIEWCTByIOIIass CHIIL.
Cuna tpeHuns. TpeHue CKOJIBKEHMS M TpPEHHE NOKOA. TpeHue B mpupone u
TEXHUKE.

HemonrcTpannm.

. Habmrozienne MexaHN4eCKOro ABIKCHHS Tea.
N3mepennie ckopoCcTH NPSIMOIUHENHOTO ABUKEHUS.
Habntonenue siBeHust MHEPLUU.
HabGnronenue n3MeHeHust CKOpoCTH IpH B3aUMOJCHCTBUU TEll.
CpaBHeHUE Macc MO B3aUMOAECHCTBUIO TET.
CrnoxxeHue CuJjl, HalPaBJICHHBIX 110 OJHOM MPSIMOM.
JIab'opaTopHLIe pab’om H OIIBITEL
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JABWIXKEHHMs (IIapuka B
KUAKOCTH, MOJEIH SJIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajiee).
2. OrnpeneneHnue cpeiHE CKOPOCTH CKOJIBXKEHUSI OpycKa WIM IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.
3. OmpezeneHue MIOTHOCTU TBEPAOIO TENA.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aepopmanun)
OPYXUHBI OT TPUIIOKEHHOW CHUJIBL.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbXKEHUS
OT Beca TeJla U XapaKTepa CONMPUKACAIOLIUXCS TTOBEPXHOCTEM.

Paznen 4. JlaBienne TBEPABIX T, )KUAKOCTEH U T'a30B.

JHaBnenue. CriocoObl yMEHBIIEHUS M yBEIMYEHMs JaBieHus. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJ€HHMs raza oT oObéMa, Temmeparypsl. llepenaua
JaBJCHUS TBEPIABIMU TEJIaMH, XUAKOCTIMU M Ta3zamu. 3akoH Ilackans.
[THeBMaTHUeCKUE MalIMHbL. 3aBUCHUMOCTb JABJIEHUS >KUAKOCTH OT TIyOWHBI.
I'uppocrarnueckuit napanokc. CooOmiatrouiuecss cocybl. ['mapaBinuueckue
MEXaHU3MBI.

AtMocdepa 3emiin u atMmochepHoe naBieHue. [IpuunHbl CylecTBOBaHUS
BO3aylIHOM 00osiouku 3emuin. OnbiT Toppuuenau. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EpPHOTO AABJIEHHS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! s uamepeHust aTMoc(hepHOro JIaBJICHHUS.

JleicTBHUE€ KUJIKOCTM W Tra3a HAa TNOTPYKEHHOE B HUX TEJO.
BreirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [liaBanue Ter.
BosnyxonnaBanue.

HemonrcTpannm.

1. 3aBUCUMOCTb JIaBJICHUS raza OT TEMIEPATYPHI.

2. Ilepenaua naBiaeHUs KUAKOCTHIO U Ta30M.

3. CooOmaromuecs cocyabl.

4. I'mapaBiauyecKuil mpecc.

5. IlposiBnenue nelcTBUsI aTMOC(EPHOTO JaBICHUS.
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6. 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacCTH
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECY BBITECHEHHOW JKHJIKOCTH.

8. YcimoBue IUIaBaHWs TeJ: IUIABAaHME WJIM IIOTPYKEHHME TeEJl B
3aBUCHMOCTH OT COOTHOILICHMS IJIOTHOCTEW TeJIa U JKUJIKOCTH.

JlaboparopHsie pabOThI H OIBITEL

1. WccnenoBaHnue 3aBUCMMOCTM Beca Tela B BOJAE OT 00bEMa
NOTPYKEHHOM B )KUJKOCTb YaCTH TEJA.

2. OmpeneneHue BBITAIKUBAOUIEH CHUJIbI, JCWCTBYIOIIEH Ha TEJO,
NOTPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJKHUBAOIICH CHIIbI, JIEUCTBYIOLIEH Ha
TEJI0 B )KUAKOCTH, OT MAcChl Tea.

4. OnpITBl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIIKUBAIOUIEH CHJIBI,
JNEUCTBYIOLIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOrpyX EHHOU B
KUJKOCTb YaCTH T€JIa U OT IJIOTHOCTH KUJIKOCTH.

5. KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKUA H
OIIPENICJIEHUE €€ TPY30IOABEMHOCTH.

Pazgen 5. Pabora 1 MOIHOCTE. DHEPIHAL.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IlpaBuio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mpocteix wmexanuszmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHeTndeckas W IOTEHUHMAIbHAs DSHEPIUs.
[IpeBpamieHre OAHOTO BHJA MEXAHWYECKOM DHHEPrud B JAPYroud. 3aKoH
COXpPaHEHUS DHEPTUHU B MEXAHHKE.

HemonrcTpannm.

1. ITpumepsl IpPOCTHIX MEXAHU3MOB.

JlaboparopHsie pabOThI H OIBITEL

1. Onpenenenue paOOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JIBHXKEHHH
T€Ja 110 TOPU3OHTAIIBHON ITOBEPXHOCTH.

2. Hccnenosanue ycioBUM paBHOBECHSI pblyara.

3. Usmepenne KII/] HakIOHHOM IUIOCKOCTH.

4. M3ydyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTHH.

8 KIIACC

Pasnen 6. TennoBsie SBICHNA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKOM TEOPUH CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJI. OIBITBI, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUAKOIO M Ta3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH
Y TBEPIBIX TEJI HA OCHOBE MOJIOKEHUW MOJIEKYJISIPHO-KMHETHYECKON TEOPHHU.
CmaurBaHu€ ¥ KaNWJUISIPHBIE ABJIEHUS. TennoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TeMHIEPATypbl CO CKOPOCTBIO TEIUIOBOTO JBHKECHUS
yactull. BHyTpenHsis sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH SHEpruu:
Terionepeaaya M COBeplIeHHe  paboTel.  Buabsl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHE.

KonuyecTBo TemnoTsl. Y aenbHas TEMI0EMKOCTh BeIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oamanca. I[lnaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAS TEIUIOTA IUIABJICHUS.



[TapooOpazoBanue u koHjeHcanus. Mcnapenue. Kunenue. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIIEHHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTts Bo3myxa.

OHeprus TOIIMBA. Y I€JIbHAS TEMI0TA CTOPaHUSL.

[Ipunuuner padotel TeruoBbix asurareneid KIIJ[ temnmoBoro nsuratesns.
TeruioBble ABUTATENN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHMSI U MPEBPALIECHUS IHEPTUHU B TEIJIOBBIX MPOLECCaX.

HemoncTpannm.
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. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

Habnronenune nuddysun.

Habmoienue siBieHn CMaYMBaHUSI U KaMJUISIPHBIX SIBJICHHA.
Habmroienue TemmoBoro pacumpeHust Te.

W3menenue naBieHus Ta3a Ipu U3MEHEHUH 00bEMa U HArPEeBAHUU WJIH
OXJTQKJICHHH.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayu.

OxJtaxkieHue npyu COBEpUIEHUH padOThI.

HarpesaHue npu COBEpLICHI PAOOTHI BHELIHIMI CHIIAMH.

10 CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHbIX BEIIECTB.
11.HaOaroieHue KUmeHmsl.

12.HaOnroieHre moCTOSIHCTBA TeMIEPaTyphl IPH TUIABICHUU.
13.MoJeiu TEIJIOBBIX IBUTATEIEH.

JlaboparopHsie pabOThI H OIBITEL

1

2.
3.

8.

0.

OnbITBl IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl IO HAOJIIOJCHHIO TEIIOBOTO PACUIMPEHMSI Fa30B, )KUJIKOCTEH U
TBEPABIX TEIL.

Onpenenenre AaBlIeHUs BO3yXa B OaJUIOHE IIITPUILIA.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH JABJIEHUS BO31yXa OT €r0
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumoTe3bl JIMHEWHOM 3aBHCHUMOCTH JJIMHBI CTOJOMKA
KUAKOCTH B TEPMOMETPUUECKON TpyOKE OT TeMIiepaTyphl.
HaGnronenne wm3MeHeHHs] BHYTPEHHEW SHEpPrUM Tella B pe3yJibTaTe
TEIUIoNepeaul U padoThl BHEITHUX CHJI.

HccnenoBanue ABJIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U
ropsiuei BOJBI.

Onpenenenne KOIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOW IpHU
TEMJI000MEHE C HArPEThIM METAIUIMYECKUM LUIUHAPOM.

10.OnpeneneHne yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11.MccnenoBanue npouecca uCrapeHus.

12.0npeneneHnue OTHOCUTEIBHOM BIIaKHOCTH BO3/yXa.

13.0npeneneHne yAenbHON TEIUIOTHI IJIABJICHHUS JIBJA.

Pasgen 7. OnexTprudeckue 1 MAarHUTHHIC SABJICHUA.

Onextpuzauus Ten. JBa poaa snekTpuueckux 3apsaoB. BzanmoneictBue
3apsoKeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BEJTUYHMHBI 3apSAI0B U PACCTOSHUS MEXKY TE€JIaMu).

Onektpuueckoe nosie. Hanpsk€HHocTh dnekTpudeckoro noss. [IpuHmun
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenn »srmekTpudecKknx 3apsAaoB. OJNEMEHTApPHBIA  AJIEKTPUYECKUUN
3apsig. Ctpoenne aroma. [IpOBOJHMKM M JIUDJIEKTPUKU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKAN TOK. YCJOBHUSI CYILIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
Hctounuku mocTosTHHOro Toka. JIeMCTBUSI 2JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSAX U Ta3ax.

Onektpuueckas nenb. Cuna ToOKa. OJNEKTPUYECKOE  HANpsHKEHUE.
ComnpoTuBiieHHE POBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnenoBarenbHOE M MApAIIIENBHOE COEAUHEHUE
IPOBOTHUKOB.

PaGota um MOIIHOCTH 3iEeKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DNeKTpuYecKkue Uenu M MOTPEeOUTENH DJIIEKTPUYECKOM HHEPruM B OBITY.
Kopotkoe 3ambikanue.

[Toctostnuble  MarHuThl. B3anmoaelcTBME TOCTOSHHBIX ~ MArHHUTOB.
MarnutHOoe mnone. MarHuTHoe mojie 3€MJIM M €r0 3HA4YEHWE I JKU3HU Ha
3emne. OnbIT Opcrena. MarHuTHoOe moJie 3JIEKTpUdecKoro Toka. [Ipumenenne
AJIEKTPOMATrHUTOB B TE€XHUKE. JlefiCTBME MAarHUTHOIrO MOJI Ha MPOBOJHMK C
TOKOM. DIIEKTPOBUTaTEIb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
AJIEKTPOJBUTATENIEH B TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBieHHE SIEKTPOMArHUTHOW WHAYKIuMH. [IpaBuiio
Jlenna. OnextporeHepatop. CrnocoObl MOMYYEHUS 3IEKTPUUYECKOM SHEpPrumu.
DNEKTPOCTAHIIMKU Ha BO30OHOBJISIEMbIX HCTOYHHKAX SHEPTHUHU.

emonrcTpannm.

1. DiekTpu3anus Ten.

2. JIBa pojia 3NEKTPUYECKUX 3apsA0B M B3aMMOJECHCTBHUE 3apsDKEHHBIX
TeJl.

Y CTpONCTBO 1 AEHCTBUE IEKTPOCKOIIA.

DnekTpocTaThyecKass HUHAYKIUS.

3aKOH COXpAaHEHUS IIEKTPUUECKUX 3apsI0B.

[IpOBOTHUKY U TUBIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

NcTouHrKN TOCTOSHHOTO TOKA.

JIeHCcTBUSA DNEKTPUYECKOTO TOKA.

10. ONEKTPUYCCKHiT TOK B KHIKOCTH.

11.T"a30BbIl pa3ps.

12.M3MepeHue cusibl TOKa aMIIEPMETPOM.

13.M3MepeHne 31eKTPUUECKOro HapsKEHHsI BOJIbTMETPOM.

14.PeocTart 1 Mara3vH CONPOTUBIICHUMN.

15.B3auMo/1eiicTBHE TOCTOSIHHBIX MAarHUTOB.

16.MoaenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS ITOJI0COB MarHuTa.

17.MoienupoBaHHe MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.OmnbIT Dpcrena.

19.MarauTHoOE€ 1oJie TOKa. DJIEKTPOMATHUT.

20./[elicTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

21.DNEeKTPOABUTATEND TOCTOSIHHOTO TOKA.

22.WccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLUU.

23.0mnbiTEl Papajes.

24.3aBUCUMOCTh HaIpaBJ€HUs WHAYKIUOHHOIO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

25.DJEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

JlaboparopHsie pabOThI H OIBITEL
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1. OnpiTel MO HAOMIOACHUIO DJIEKTpU3ALMU TENl HMHAYKIUEH H 1pH

COTIPUKOCHOBCHHH.

2. HUccnenoBanne MEUCTBUS DIIEKTPUYECKOTO TIONS HA MPOBOJHUKU U
JTUDJICKTPHKH.

3. COopka u mpoBepKa padOThl IAECKTPUUECKOM IIENMU MOCTOSTHHOTO TOKA.

4. V3mepeHue u peryaupoBaHe CHIIBI TOKA.

5. M3mepenne u peryIupoBaHUe HAMPSHKESHUS.

6. HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 Pe3UCTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

7. OIBITHI, JEMOHCTPUPYIOIIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO

CONIPOTHUBJIEHUSI NPOBOJHMKA OT €ro JUIMHBI, IUIOIAJHA ITONEPEYHOTO
CEYEeHUs U MaTepHaa.

8. IIpoBepka mpaBuia CIOKEHHUS HAIPSHKEHUU NPU IOCIEAO0BATEIBHOM
COEAMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna Juisi CHJIBI TOKA IPH MAPAJUIENBHOM COEIUHECHHUU

PE3UCTOPOB.

10.0Onpenenenue pabOTBl  IEKTPUYECKOTO TOKA, HIYLIETO 4Yepes
pe3ucTop.

11.0mnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIACISEMOM Ha
pe3ucrope.

12.HccnenoBanre 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKEHMS HA HEW.

13.Onpenenenne KIIJI narpesarens.

14.VccnenoBaHre MarHUTHOTO B3aMMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.

15.M3yyeHnue MAarHuTHOTO TMOJs MOCTOSHHBIX MAarHUTOB TIPU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16.MccienoBanne NEUCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEIIKY.

17.00bITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KAaTyIIKd ¢ TOKOM W MarHuTa OT CWJIbl TOKa U HalpaBJEHUs TOKa B
KaTyLIKE.

18.M3y4yeHue necTBUSI MAarHUTHOTO OISl HA MPOBOJAHUK C TOKOM.

19.KoHCTpyHpoBaHUE U U3yUYEHHE PAOOTHI JIEKTPOABUTATEIIS.

20.13mepenne KII/] anexTpoaBuraTeIbHOM yCTaHOBKH.

21.00bITBl IO UCCJIEAOBAHMIO SIBJIEHUS 3JEKTPOMArHUTHOW WHAYKIUU:
UCCJIEIOBAHUE U3MEHEHHMI 3HAUYEHUS W HaNpaBJICHUS] MHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pasnen 8. Mexarudeckne sABICHUA.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cucrema OTCUéTa.
OTHOCHUTENTBHOCTh MEXAaHWYECKOr0 JBHKEHUSA. PaBHOMEpHOE MNpSAMOJIMHEWNHOE
newxkeHue. HepaBHomepHoe mnpsmosMHenHOe  nBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTb TeJa PU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MpsIMOJIMHENHOe JBUKeHue. CBoOOAHOE
nagenue. OnbeITel [ ammies.

PaBHOMepHOE JBUKEHUE 1O OKPY>KHOCTU. [lepuoa u yactora oOpalieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

IlepBbiii 3akoH Herotona. Bropon 3axkoH Heroortona. Tperuin 3axkoH
Herorona. [IpuHuun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUSI CKOJIbXEHUS,
CuJia TPEHUS MOKOS, APYTUE BUIBI TPEHHUS.

Cuna TSKEeCTU M 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOpPEHHE CBOOOJIHOTO
nageHus. J[Bmxenne mianet Bokpyr ConHua. IlepBas kocmMuyeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue MmaTepuaJibHOM  TOYKU. AOCOJIOTHO  TBEPAOE  TEJIO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIIEHHOM OChIO BpamleHus. MOMEHT CHUJIBI.
LenTp TsKECTH.

Nmnynee Tenma. W3Menenue wummynbca. HWwmmynase cuiibl.  3akoH
COXpaHEHMS UMITyJIbCa. PEakTHBHOE IBHKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui TAXKECTH, YIPYroCTH,
TpeHus. CBs3b 3HEpruu U padoThl. IloTeHUManbHas 3Heprus Teaa, NOJHITOrO
HaJl TOBEPXHOCThIO 3eMuM. lloTeHuumanpHass HHEPIrHUs CXKATOU MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWHETHYECKON YJHEPTUN. 3AaKOH COXPaHEHUs
MEXaHUYECKON YJHEPTUH.

,ZIeMOchpazmH
. HaOmroyieHne MexaHHYEeCKOro JBMIKCHHs Tella OTHOCHTENBHO Pa3HBIX
TE€J OTCUETA.

CpaBHeHrEe nmyTeW M TPACKTOPUM JBHUKEHHS OJHOTO M TOTO XK€ Teja

OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

N3mepenne ckOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

Hccnenoanne npu3HaKkoOB PaBHOYCKOPEHHOIO JIBUKEHUS.

HaGnronenue aBM>XeHUs Tella 10 OKPYKHOCTH.

HaGnronenne MmexaHUYECKUX SBICHUH, MNPOUCXOIALIMX B CHUCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUU

OTHOCUTEJIBHO KaOMHETa (PU3MKHU.

7. 3aBHCUMOCTb YCKOPEHHMS Tejla OT MACCHI Te€JIA U JECUCTBYIOLIEN HA HETO
CHJIBI.

8. HalOnroneHue paBeHCTBa CUII NIPU B3aUMOJIEHCTBUH TEJ.

9. M3meHenue Beca Tela IPU YCKOPEHHOM JIBYKCHHH.

10.Ilepeaaya uMmItysbca IpH B3aUMOJICHCTBHY TEIL.

11.ITpeoOpa3oBaHusl SHEPTUH NTPU B3aUMOJICHCTBUU TEJI.

12.CoxpaHeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJCHCTBHM.

13.CoxpaHeHHEe UMITYJIbCa IPU a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUY.

14.Ha0moieHre peaKTUBHOTO JIBH>KCHHSL.

15.CoxpaHeHHe MEXaHUYECKON SHEPTUU IPH CBOOOHOM MaJICHUU.

16.CoxpaHEeHHE MEXAHUYECKOM OHHEPIMM MNpPH JBW)XKEHUU Tela MOJ
JNEUCTBUEM IPYKUHBI.

JlaboparopHsie pabOThI H OIBITEL

1. KoHcTpynpoBaHue TpakTa sl pa3roHa U JaJIbHEHUIIEr0 PABHOMEPHOTO
JBUKEHUS IIAPUKA WK TEJIEKKU.

2. OmnpeneneHue cpeaHEN CKOPOCTU CKOJBXKEHHUSI OpycKa WU JBUKCHUS
HIapyKa 10 HaKJIOHHOW IUTOCKOCTH.

3. OmnpeneneHne yCKOPEHMS Tena NMPU PaBHOYCKOPEHHOM JABMIKEHHH IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBI>KEHUU 0€3 HauaJbHON CKOPOCTH.

5. IlpoBepka rumoTesbl: €CiAM IMPU PABHOYCKOPEHHOM JIBJKEHHH O€3
Ha4yaJIbHOM CKOPOCTH NMYTH OTHOCSTCS KaK psAJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
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6. MccnenoBanve 3aBUCHUMOCTH CUJIbI TPEHUSI CKOJBXEHUS OT CHIIbI
HOPMAJILHOTO JABJICHMUSL.
7. Onpezenenue Ko3pPpuuueHTa TpeHUs CKOJIbKEHUS.
8. OmnpeneneHne KECTKOCTU MPYKUHBI.
9. Ompenenenne padbOThl CUIIBI TPEHUS NPU PABHOMEPHOM JABUKEHUU
Teja M0 TOPU30HTAIBHOM MOBEPXHOCTH.
10.0npenenenue pabOThl CUJIBI  YNPYTOCTU MPU TMOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.
11.M3yuyeHne 3aK0Ha COXPAHEHUS SHEPTHUM.
Paznen 9. Mexanudeckne kojneOaHus U BOIHEL
KonebarenbHoe pnBumkeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI:
NEpUOJ, YacToTa, aMIUINTyJa. MaTeMaTudecKuid W TNPYKUHHBIA MASTHUKHU.
[IpeBpaiiienre 3Hepruu npu KojedaTeIbHOM JBUKCHUU.
3aryxatomue  kosieOaHus.  BpIHykaeHHble  KojeOanus.  Pe3onaHc.
Mexanuueckue BoJiHbL. (CBOWCTBA MEXAaHWYECKUX BOJH. lIpoposibHbie U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.
3Byk. I'pOMKOCTb 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
yIJIbTPa3BYK.
HemonrcTpannm.
1. HaOnronenue kosieGaHuil Tes MOJ JACUCTBUEM CHUJIbI TSKECTH U CHUJIBI
YIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BIHYKIEHHBIX KOJIEOAHU U pE30HAHCA.
PacnipocTpaneHnne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIETN).
Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHYECKHI PE30OHAHC.
JIab'opaTopHLIe pabOTHI H OIBITEL
1. OnpeneneHue 4YacToTbl M mepuofa KoseOaHWd MaTeMaTHYeCKOro
MasiTHUKA.
OmnpeneneHre 4acToThl ¥ Mepruoaa KojieOaHUM NPYKUHHOTO MasiTHUKA.
Uccnenosanne 3aBUCUMOCTH TMepHUOJia KOJIeOAHUN MOJABEIIEHHOTO K
HUTH TPy3a OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH Iepuoja KoJieOaHUM MPY>KUHHOTO
MasiTHUKa OT Macchl rpy3a.
5. IlpoBepka HE3aBUCUMOCTH Mepuoja KoneOaHuil rpysa, NOJBEIIEHHOTO
K HUTH, OT MacChl Tpy3a.
6. OnbIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb IE€pUOAa  KoJieOaHUM
IPYXUHHOTO MasiTHUKA OT MAccChl rpy3a 1 KECTKOCTHU MPY>KUHBI.
7. W3mepeHne ycKopeHusi CBOOOIHOTO NaJeHUS.
Pazgen 10. DmekTpoMarHuTHOE OJIE U 3JICKTPOMAarHUTHBIC BOJIHEL
OJIEKTPOMAarHUTHOE  MOJe.  DJEKTPOMArHUTHbIE BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH. Illkana snexkTpoMarHuWTHBIX BOJIH. Vcmnoab3oBaHMe
3JIEKTPOMATHUTHBIX BOJH JJIsi COTOBOM CBSI3H.
DJIEKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BonHOBBIE CBOKCTBA
CBETA.
emonrcTpannm.
1. CBoMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJyiHOBBIE CBOMCTBA CBETA.
JlaboparopHsie pabOThI H OIBITEL
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1. W3y4yeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH € MOMOIIbIO MOOUIBHOTO
TenedoHa.

Paspnen 11. CeeToBEIC ABIECHUA.

JlyueBass  mogmenp  cBera. Mcrounuku — cBera.  lIpsamonuneiinoe
pacopoctpaHenue cBeta. 3atMeHus ComnHna u JlyHel. OTpaxeHue CcBera.
[T;mockoe 3epkano. 3aKOH OTpaKEHHUsI CBETA.

[Ipenomnenue cBerta. 3akOH mpesiomiieHus cBera. llosHOe BHyTpeHHEe
oTpakeHue cBeTa. Vcronap30BaHME TOJHOTO BHYTPEHHErO OTpPaXEHHsS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm nydeit B smH3e. Ontuueckas cucrtema (Qoroarnrmapara,
MHUKpPOCKONIa M TeJeckomna. a3 kak onrtuyeckas cucreMa. biumzopykocth u
JAIbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. Onbitel HbloTona. CroxxeHue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

emonrcTpannm.

1. IIpsimosivHEHOE pacpOCTPAHEHHUE CBETA.

2. OtpakeHue CBeTa.

3. Ilomyyenue wu300pak€HU B IUIOCKOM, BOTHYTOM M BBIITYKJIOM
3epKajax.

[Ipenomnenue ceera.

Onrryeckuii CBETOBO/I.

Xon yuel B coOuparoliei JInH3e.

XoJ1 Ty4el B pacCEUBAarOIICH JIMH3E.

HomyueHne H300paKeHH il ¢ HOMOLIBIO JTHH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rina3sa.

11.Pa3noxeHue 06€10ro cBETa B CIEKTP.

12.ITony4yenue Oeaoro cBeTa NpH CI0KEHUU CBETA PA3HbBIX LIBETOB.

JlaboparopHsie pabOThI H OIBITEL

1. WccnenoBanue 3aBUCUMOCTH yrila OTPa)K€HUs CBETOBOTO JIyya OT yria

naJeHusl.

2. M3yueHue XxapaKTepucTUK U300paKeHUsl IPeIMETa B INIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCMMOCTH yrjla MPEJOMIIEHHS] CBETOBOIO Jyya OT

yrila naJieHus Ha TPaHULE «BO3LYX—CTEKIIO».

4. [lonyuyeHue n300pa’k€HUI ¢ TOMOILBIO COOMPAIOIIEH JINH3BI.

5. OmnpezneneHre  (POKYCHOTO  pacCTOSHUA M ONTHYECKOW  CHIIBI

cobuparonien JUH3bI.

6. OIBITHI 1O PA3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB MPU UX HAOJIIOJCHUH YEPE3

LBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBEIC ABICHHAA.

Omneitel Pezepdopaa u minanerapHas mojens aromMa. Mojens aroma bopa.
Hcenyckanne u nornomenne ceerta aroMoM. KBaHThI. JIMHeN4aThie CIEKTPHI.

PagnoaktuBHocTh. Aunbda, Oera- u ramma-uznydenus. CrpoeHue
aToMHOro  sngpa. HyxknonHas Mozens  atomMHoOro  sapa.  M3oromsl.
PanuoakruBHble peBpaienus. [leproa noiaypacnajga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHSI 3apsiIOBOIO U MAacCOBOI'O YHCET.
DHeprusi CBsI3W aTtOMHBIX aaep. CBI3b Macchl U dHepruu. Peakuuu cuHTE3a U
nenenus anep. Mecrounuku sneprun ConHna u 3BE3 .

Snepnas sHepreruka. JIeMCTBUS pagMOAKTUBHBIX M3JIyYEHUU Ha YKUBBIC
OpraHu3MBbl.
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HemonrcTpannm.
CHeKTpBI N3ITYUYCHUS U MMOTJIIOUICHMA.

CrexTpbl pa3IMYHbBIX Ta30B.

CnekTp Bogopo/a.

Habnronenue tpexoB B kamepe Busbcona.

PaboTa cuéruyrka HOHU3UPYIOITUX U3ITYICHHH.

Peructparnus uznydeHus mpupoIHbIX MUHEPAIOB B IMPOTYKTOB.

JIab'opaTopHLIe pabOTHI H OIBITEL

1. HaGmroneHue CIUTONIHBIX M IMHEHYAThIX CIIEKTPOB MU3TyUCHUS.

2. HccrnenoBanne TPeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o gororpadusim).

3. W3mMepenue paanoakTUBHOTO GoOHA.

IToBTOpHTETEHO-0000MaOMIMT MOIYIIb.

[ToBTOpUTENHEHO-0000IIAOIIHI MOJTYJIb npeaHa3HaueH JUTSt
cUcTeMaTu3aluu U OOOOIIEHUS TPEAMETHOIO COJEpXKAHUSI U OIbITa
NESTENHHOCTH, TPUOOPETEHHOTO TIPH M3YYCHUH BCETO Kypca (DU3UKHU, a TAKKe
JUIS TIOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy MO (U3MKe s
oOy4Jaronuxcsi, BBIOpaBIIMX 3TOT Y4EOHBIN IPEIMET.

[Ipn wm3ydeHMH AAHHOTO MOMYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJBl JESATEIIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEeYMBACTCS JOCTHKEHUE
NPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pE3yJbTaTOB OOydYCHHUS,
dbopMupyeTCsl eCTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
WCCJICIOBAHUS SIBJICHUH MPUPOJIBI M TEXHUKH, OBJIAJICHUE YMECHUSIMH OOBSCHATH
dbusnyuecKkue SBICHUS, MPUMCHSSI TIOJIyYCHHBIC 3HAHUS, PEIIaTh 3aa4u, B TOM
YHCJIe KAYeCTBECHHBIC U IKCTICPUMEHTAIbHEIC.

[IpyHuMNUanbHO  JESATEIBHOCTHBIM  XapakTep  JAaHHOrO  paszena
peannzyeTcs 3a CU€T TOro, 4TO 00yUaIOUIUeCs BHIMOIHSIIOT 3aJaHus, B KOTOPBIX
UM TIpeJJIaraeTcs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBICHATH
dbusznyueckue SBICHUS B OKPYIKAIOIICH MTPUPOJIE M TIOBCETHEBHON KU3HH,

WCIIOJIb30BaTh HAYYHBIC METOJbI UCCICAOBaHUS (U3MUECKUX SBICHUM, B
TOM YHCJIE JJTS POBEPKU THITOTE3 U MOTYUCHHUS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBHI HamOOJEe BaXXHBIX JOCTHIKCHHA COBPEMEHHBIX
TEXHOJIOTUH, HANpUMep, TNPAKTUYECKOTO  WCIOJIB30BAHMS  Pa3IMYHBIX
UCTOYHUKOB JHEPTUM HAa OCHOBE 3aKOHA IMPEBPAILICHHUS U COXPAHEHHUS BCEX
W3BECTHBIX BUIOB DHEPTHUHU.

OU R WN



INIAHMPYEMBIE PE3VJIbTATBI OCBOEHWS IIPOIPAMMBI IIO
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI"'O OBPA3OBAHMA

N3ydenne ¢u3uku Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHus
HAIPaBJICHO Ha JIOCTMXKCHHE JTUYHOCTHBIX, METANPEIMETHBIX W TPEIMETHBIX
00pa3oBaTeIbHbIX PE3YJIbTATOB.

B pesynbrare w3ydeHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHust y oOyuarmierocs OyayT cOpMHUPOBAHBI  CIIEIYIOIIHE
JUYHOCTHBIC PE3YyJIbTAThl B UACTH:

« 1) DaTpHOTHIECKOrO BOCIIMTAHHUA:

e — TIPOSBJICHWE WHTEpeca K HWCTOPUH ¥ COBPEMEHHOMY COCTOSIHHIO
POCCUNCKOM (PU3HUECKON HAYKH;

e — IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUHCKUX YUEHBIX-(PU3UKOB;

e 2) rpa)XJaHCKOT'O U JyXOBHO-HPaBCTBEHHOT'O BOCIIATAHUA:

e — TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B OOCYXXIEHUU OOIIECTBEHHO
3HAUYMMBIX W OTHYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKESHUN (DU3UKH;

e — OCO3HAaHWE BAXHOCTH MOPATHHO-ITUYECKUX MPHUHIIUIIOB B JCATEIHHOCTH
YYEHOrO;

e 3) 3CTETHYIECKOr0 BOCIIMTAHHUA:

e — BOCHPHSTHE 3CTCTUYECKUX KaUueCTB (PU3NUECKON HAYKU: €€ TAPMOHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH,

e 4) HEHHOCTH HAyJHOTO IIO3HAHKA:

e — OCO3HAHHWE IICHHOCTH (PU3NYECKONW HAyKH KaK MOITHOTO HHCTPYMEHTa
MO3HAHHUS  MHUPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBJISIIOIIEN KYJIbTYPBI;

e — pa3BUTHE HAYYHOW JIFOOO3HATEILHOCTH, MHTEpECAa K MCCIIEI0BATEIbCKON
JIESITEILHOCTH;

e 5) bopMHUpPOBaHHA KYJIGTYPHI 3M0POBbA H SMOIMOHAIBHOTO 0JIarooydu:

e — OCO3HaHME LIEHHOCTHM O0€30MacHOro oOpa3a >KW3HU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BAXHOCTH MpaBHJI 0€30MacHOro TOBEICHUS Ha
TpaHCIIOpPTE, HA JOPOTaX, C AMEKTPUUECKUM H TEIUIOBBIM 000PYJOBaHHEM B
JIOMAIITHUX yCIIOBUSX;

* — cpopMHUPOBAHHOCTh HaBbIKa pedJIEKCUH, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eiaoBeKa;

e 6) TpyZIOBOTO BOCIIUTAHHS:

e — AKTHUBHOE yYacTHE B PENICHHM MPAKTUYECKUX 33734 (B paMKax CEMbH,
oOpa3oBaTelbHON OpraHu3aluu, TOpOoJa, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHOM HAIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE€ U (PU3NYECKHUX
3HAHWH;

e — HHTEpEC K MPaKTUIECKOMY M3yUeHHIO0 Mpodeccuii, CBI3aHHBIX C PU3UKOMH;

e 7) BKOJIOTMYECKOTO BOCIIMTAHHUA:

e — OpHEHTAlLlMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHUU Ui PEIICHUS 3a/1a4 B
00acTh OKpY’Kalollel cpenbl, TIAHUPOBAHUS TOCTYNKOB M OIIEHKH WX
BO3MOJKHBIX MOCIEACTBHIA JIsI OKPY KAIOLIEH CPEIbI;

e — OCO3HaHHWE TI00ANTBHOTO XapaKkTepa IKOJIOTUYECKUX MPOOJIeM U IMyTe ux
peleHus;

e 8) amanTamMM K M3MEHAIOMMMCH YCIIOBHAM COLMAIBHOH M IPHPOTHOMN
CpEMBL:



- HOTpC6HOCTB BO BSaHMOﬂeﬁCTBHH IIPHU BBIITIOJIHCHUU I/ICCJIGI[OBaHI/Iﬁ u
ITPOCKTOB (1)H3H‘I€CKOI>1 HanpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHHAM

ApYTHUX;

e — TIOBBILIEHUWE YPOBHA CBOEW KOMIIETEHTHOCTU Yepe3 NPAKTUUYECKYIO
JEATEIIbHOCTD;

e — moTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
dbopmyupoBaTh UJEH, MOHATUS, THUNOTE3bl O (PU3MYECKUX OOBEKTaX U
SBJICHUSIX;

e — OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
00J1acTH (PU3UKHU;

e — IUIAHUPOBAHUE CBOET0 Pa3BUTUS B NPHOOPETEHHH HOBBIX (PU3NYECKUX
3HaHUK;

e — CTpPEMIICHHE AaHAJIU3UPOBATh M BBISABIATH B3aMMOCBS3U PUPOJBI,
oOlIecTBa U 3KOHOMHMKH, B TOM YHCIIE€ C HCIOJIb30BAaHUEM (PU3UYECKHUX
3HAHUI;

* — OIICHKA CBOMX JEHCTBUM C YYETOM BJIMSHHS HA OKPYKAIOIIYIO Cpeny,

BO3MOYHBIX INIOOATBHBIX TIOCIICICTBHIA.
METAIIPEIMETHBIE PE3VYJIbTATHI

B pesynprare ocBoeHHsI mporpamMmbl 1Mo (pu3MKe HAa ypOBHE OCHOBHOTO
oOmero  oOpa3zoBaHus y  oOywaromierocss  OyayT  cOpMHUpPOBaHBI
MeTanpeAMETHBIE PE3YIbTaThl, BKJIIOYAIOIINE [T03HABATEIbHbIE YHUBEPCATIbHbIE
yueOHbIEe NEUCTBUS, KOMMYHHUKATUBHBIE YHUBEPCAIbHBIC yueOHbBIE NEHCTBUS,
PETYJIATUBHBIC YHUBEPCAIbHBIE YUeOHBIC CHCTBHSL.

ITo3HaBaTeIbHEIE YHUBEPCAIGHEIC YI€OHEIE JEHCTBHA

bazoBeie 1orugecKkue IEeHCTBHA:

e BBUBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(s1BNIEHUN);

e YCTaHaBIIUBAaTh CYIIECTBEHHBI MpPHU3HAK KJacCU(UKALMU, OCHOBAHUS
JUTst 0000IIEHUS U CPABHEHUS;

e BBIIBJIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B pPaccMaTpUBAEMBIX
(dakTax, JaHHBIX W HAONIOJEHUSX, OTHOCAIIUXCA K (Puanueckum
SIBJICHUSIM;

e BBIBJISITh IPUUMHHO-CJICICTBEHHBIE CBSI3U MPU U3YYCHUU (DU3NUECKUX
ABJIGHUA W TPOLIECCOB, J€JNaThb BBIBOJAbI C HCIOJb30BAHUEM
JETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh THUIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEJIUYMH;

e CaMOCTOSATEIBHO BBIOMpAaTh CHOCOO perleHus y4yeOHoW (usnyeckoi
3a/1auM (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PEIICHUS, BEIOOP Haubosee
MOJXOJSILEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIACIIEHHBIX KPUTEPUEB).

bazoBeie HCClIENOBATENBCKAE ACHCTBHA:

* HCIOJIB30BaThb BOINPOCHl  KakK  MCCIEIOBATEIbCKUNA  MHCTPYMEHT
MO3HAHUS;

e TIMPOBOAUTH IO CAaMOCTOATEIBHO COCTABJICHHOMY IUIaHY  OIIBIT,
HECJIOKHBI (U3UUECKUI HKCIIEPUMEHT, HEOOJIbLIOE HCCIIEIOBAaHUE
(hU3UYECKOTO SIBJICHUS,

e OLICHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTb HH(POPMAILIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;



CaMOCTOSITEIbHO  (OpMyYJIUPOBaTh  O0OOIIEHHSI U  BBIBOJBI MO
pe3ynbTaTaM NPOBEAEHHOr0 HAOJIOICHUS, ONIBITA, UCCIIEI0BAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX
MPOIIECCOB, a TaK)XE BBIIBUTATh MPEJNOJIOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ uapopMarmeii:

NPUMEHSTh PA3JIMYHbIE METObI, MTHCTPYMEHTBI U 3alPOChl IIPU MTOUCKE
1 0TOOpe MH(POPMALIUK UM JAHHBIX C YYETOM MPEAT0KEHHONU yueOHON
dbuznyeckou 3a1auu;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUIOB U OPM MIPEACTABICHHUS;
CaMOCTOSATEJILHO BBIOMPATh ONTUMAJIBHYIO (OpPMY MpEACTaBICHUS
uH(pOpMaAlMM U WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMU
CXeMaMH, uarpaMMamMu, HTHOU rpa@uKoi U MX KOMOMHALUAMH.

KoMMyHHKaTHBHEIE YHUBEPCAIbHEIC YI€OHEIEC JEHCTBHA:

B X0/ie 00CYXJIeHHs y4eOHOro Marepuaa, pe3yjabTaToB Jad0paTOPHBIX
paboT M MPOEKTOB 3aJ1aBaTh BOIPOCHl MO CYIIECTBY OOCYX AaeMoii
TEMbl M BBICKA3bIBaTh WJEH, HALEICHHbIE HA pEUICHUE 3aJaud U
nojJiep>kaHue OJaroxenareIbHOCTH OOLIEHUS;

COIMOCTABIISATh CBOU CYXJICHHUSI C CYXICHUSMU JPYTMX YYaCTHUKOB
Jyanora, OOHapy»KMBaTh pazMyue U CXOACTBO MO3UIINIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMUCbMEHHBIX TEKCTaX;
NyOJMYHO MPEACTAaBIATh PE3YJbTAThl BBIIOJHEHHOIO (PU3NYECKOTO
OMbITa (3KCIEPUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh M  MCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHJIHONM U
WHIUBUIYAIbHOM paOOThl MpPU PEIIEHUU KOHKPETHON (u3nyecKon
poOJIeMBI;

NPUHUMATh LEIM COBMECTHOM  JI€ATENbHOCTH, OpPraHU30BbIBATh
JNEUCTBUA N0 €€ JIOCTHKEHHUIO: paclpeleisaTh poyik, OOCYXIaTbh
MPOIIECChl U PE3YyJbTAaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOJIbKMX JIIOJICH;

BBINIOJIHATH CBOIO 4acTh pabOThI, JOCTUrasi KAUECTBEHHOIO pe3yJibTaTa
[0 CBOEMY HANpaBJICHUIO U KOOPJIMHHUPYSI CBOU ACHCTBUS C JIPYTUMU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAYECTBO CBOErO BKJIaJa B OOLIMU MPOIYKT MO KPUTEPHSM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PerynaruBable yHUBEpCAIbHBIC YIeOHBIC AEHCTBAA

Camoopraamusanus:

BBISIBJISITh  MPOOJIEMBl B JKM3HEHHBIX M y4€OHBIX CHUTyalHUsX,
TpeOYIOIIUX JJIsl PEIIeHHs] PU3NYECKUX 3HAHMIA;

OPUEHTUPOBATBCS B PA3JIMYHBIX MOAXOAAX TMPUHATHA PpELICHUN
(MHIMBUAYaTbHOE, PUHATHE PELICHUS B IPYIIE, NPUHATUE PEUICHUI
rpynmnoim);

CaMOCTOSATEJILHO COCTAaBJISATh AITOPUTM PELICHUS (PU3MYECKOW 3aJ1auu
WIA IUIAaHA HCCIIENOBaHUS C Y4YETOM MMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpOBaTh MpejjaracMble
BAPUAHTHI PEUICHUN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJILHBIN HHTEIICKT:



JlaBaTh AJEKBATHYIO OLEHKY CHUTyallud M I[pearaTh IUlaH €€
WU3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHOKEHHUS (HEIOCTHXKEHHS) pe3yJbTaToOB
JeSATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHCJIE B XOJ1 BBIIIOJTHEHUS
(U3HYECKOr0 MCCIENOBAaHMSA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHHUBILUXCS CUTYyallMil, YCTaHOBJIEHHBIX OIIHUOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LIeJIU U YCIOBUSAM,;

CTaBUTh Ce€0sl Ha MECTO JpPYyroro 4eloBeKa B XOA€ CIOpa WIH
JUCKYCCUM HAa HAy4yHyIl TEeMy, [OHMMAaTh MOTHUBBI, HAMEpPEHHUSA U
JIOTUKY Jpyroro;

NPU3HABATh CBOE MPABO HA OLIMOKY NPH pElIEHUU (PU3MYECKUX 3a]ay
WIHM B YTBEPKACHUSAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYroro.

ITPEAMETHBIE PE3VYJIbTATBI

K koniy oOyuenus B 7 Kiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3MUYECKUE W XUMHUYECKUE SIBJICHUA,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUA BeulecTBa (TBEPIOE,
KUIKOE, Tra3000pa3HOE), MEXaHMYECKOE JBWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPAMOJIUHEHHOE), TPAEKTOpHs, PaBHOJEHCTBYIOLIAS
cuna, Jgedopmanus  (ympyras, —IUIacTHUYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh gBieHus (quddy3us, TEMIOBOE JBUKEHUE YaCTHUIL
BEILIECTBA, PABHOMEPHOE JIBJKEHHE, HEPAaBHOMEPHOE JIBIKEHHE,
WMHEpLMs, B3aUMOJCHUCTBUE TEJ, PABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OCBhI0 BpalleHHs, I[epefada JaBJIeHUs TBEPABIMU
TeJIaMu, >KUJIKOCTSIMHM M Ta3aMu, aTMOC(EpHOE [aBlICHUE, IJaBaHUE
T€J, NPEBpAIlCHUs] MEXaHWYECKOM SHEpPruM) MO ONHMCAHUI0 HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JTaHHOE (DU3UYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHbIX (PU3UYECKHX SIBIICHUUA B
OKpYXalollleM MHpE, B TOM 4YHce (PU3NYECKUE SIBJICHUS B MPHUPOJE:
NPUMEPHI JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B KUBOW U HEXUBOU
npUpoAe, ACHCTBUE CHIIBI TPEHUS B NPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EpHOro AaBJCHUS HA KUBOM OPraHHU3M, IUIABAHHME PbIO, pbluaru
B TEJ€ YeJOBEKa, MPU 3TOM MEPEBOJMUTH IMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHbIE CBOIMCTBA (MpU3HAKHU) (PU3NUECKUX
SIBJICHUIA;

ONKCHIBATh W3YYEHHBbIE CBOMCTBA Tell M (PU3MYECKUE SBICHUS,
UCIONB3ysd (U3MYECKUE BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH
BEILECTBA, BpEMs, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHUJIA YIPYTOCTH,
CWJIa TSKECTH, BEC Tella, CHJa TPEHHWs], JaBjeHue (TBEPIAOro Tea,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAs CHJIA, MEXaHH4YecKas padora,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KOA(D(PHUIUEHT MOJIE3HOTO
JIEUCTBUSA MEXaHU3MOB, KHHETUYECKAsl M IOTEHLIMAJIbHAS SHEPIUsl), pU
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICT HCIOJIb3YEMBIX
BEJIMYUH, HX OO0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIUYHH,



HaXOoJUTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (DU3NYECKYIO BETUUYUHY C
JPYTUMHU BEJIUYMHAMH, CTPOUTH TpaUKH H3YyYEHHBIX 3aBHUCHUMOCTEN
(U3UYECKUX BEJIMYUH,

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBIEHUS U IPOLECCHI,
UCIIOJb3ys MpaBWiIa CIOXKEHUS CUl (BIOJIb OJHOM MpsiMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumesna, IpaBUIO PaBHOBECHS pblyara
(bmoka), «30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKO PHEPruu, NPy 3TOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (DU3UYECKUE SBJICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
yyciie M B KOHTEKCTE€ CHUTyallUd NPAaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIBISATh MPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTH
oOBsicHeHHE U3 1—2 JIOrMYEeCcKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX
CBOMCTBA  (IUM3MYECKUX  SIBICHHMM, (PU3MYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemarb pacuy€THhlE 3a7auu B 1—2 JEWCTBHS, HUCIHOJb3YS 3aKOHbI U
dbopmyiibl, cBsi3bIBatOlME (PU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBHSI  33Ja4yd  3aluChiBaTh KpPaTKOE YCIOBUE, IIOJICTABIATH
(du3nueckre BeIMYUHBI B (OPMYJIbl U MPOBOJUTH PACUETHI, HAXOIUTh
CIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUISI pELIEHUsl 3a/lay, OLICHUBATh
PEATMCTUYHOCTh MOJYYE€HHOH (PU3MUECKON BEINYUHBI,

pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MpPU MOMOIIU
(U3HYECKMX METOJIOB, B OINHWCAHUM MCCIEIOBAaHUS  BBIJIEIAThH
MPOBEPSIEMOE MPEINOT0KEHNE (rumoresy), paznuyaTh 151
MHTEPHPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOAUTh OIIUOKHU B XOJI€
OIIbITA, JIEJIATh BBIBOJBI IO €T0 pe3yJIbTaTaMm;

IPOBOJUTH OMBITHl 1O HAOMIOACHHUIO (PU3NYECKUX SBICHUN WU
¢u3uYeCcKuX  CBOMCTB  TeI: dbopmyupoBaTh  IPOBEPSIEMbIE
NPEANOIOKEHUsd, CcoOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOIO
000pyI0BaHUs, 3alUChIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATH MPSMbIE MU3MEPEHUsI PACCTOSHMS, BPEMEHH, MACChl Tela,
o0BbEMa, CUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOIOBBIX U
nM(ppoBBIX TPUOOPOB, 3aMKUCHIBATh IMOKAa3aHUsS MPUOOPOB C Y4YETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BETUUMHBI
OT IPYroM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MyTH
PaBHOMEPHO JBMXXYLIErOCs TeJla OT BPEMEHHU JIBHXKEHMS Teia, CUIIbI
TPEHUSI CKOJIBXKEHHSI OT Beca TeJla, KauecTBa 00padOTKH MOBEPXHOCTEM
T€J1 U HE3aBUCUMOCTH CHJbl TPEHHS OT IUIOIIAIU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT YJIMHEHUS NPYKUHbBI, BbITAJTKUBAIOUIEH CUIIbI
OoT 00BbEMa MOrPY>KEHHOM YacTH Tejla U OT IUJIOTHOCTH KHUJKOCTU, €€
HE3aBUCUMOCTH OT IUIOTHOCTUM T€Ja, OT TIJIYyOMHBI, HAa KOTOPYIO
IIOTPYKEHO TEJNO, YCIOBUN IUIABAHUS TEJI, YCIOBUM PAaBHOBECHS pblyara
u OJIOKOB), y4acTBOBaThb B IJJAHUPOBAHUM Y4YE€OHOTO HCCIEIOBaHUA,
coOMpaTh  yCTAaHOBKY W  BBINOJHATH  W3MEPEHHs,  CIEIys
NPEJIO)KEHHOMY  IJIaHy, (UKCHpPOBAaTh pe3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BUJE MPEIIOKEHHBIX TAOIHI] U
rpauKoB, 1eaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

MPOBOJUTH KOCBEHHbIE M3MEPEHMS (PU3MUYECKUX BEJIMYMH (IJIOTHOCTh
BEILECTBA JKUIKOCTU W TBEPAOrO TeJja, CUila TPEHUS CKOJIbKEHUS,
JABJIECHUE BO3/JyXa, BBITAIKUBAIOIIAsg CHUJIA, JIEUCTBYIOIIAs Ha
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NOTPYKEHHOE B JKUAKOCTb TENO, KO3(DPHUIMEHT MOJIE3HOrO ACHCTBUSA
IPOCTBIX MEXAHU3MOB), CJeAys MNPEIJIOKEHHON HWHCTPYKUUU: TpHU
BBINIOJIHEHUH M3MEPEHUI cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUMCIISTh 3HAUEHNE UCKOMOMW BEJIMUMHBI,

coON0JaTh MpaBWia TEXHUKM Oe30macHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIUIIBI IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JTUHAMOMETP, COOOILIAIOIIHUECS COCYIbl, OapoMeTp,
phIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUIBI JICHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONUCaHUA (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOAOIPOBOJA, THAPABIMYECKUNA TIpecce,
MaHOMETp, BBICOTOMED, IIOPIIHEBOM HACOC, APEOMETP), HCIOJb3Ys
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUM U  HEO0OXOAHMbIE
(bu3nyYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMpUMEpHl  (HaXoAWTh HWHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO MCIOJb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
YKU3HU JUIsl oOecreueHns 0e30MacHOCTH MPU 00pallleHruu ¢ pudopamMu
U TEXHUYECKUMH yCTPOICTBAMU, COXPAHEHHMSI 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEICHMSI B OKPYIKAIOLIEHN CpEE;
OCYUIECTBJISITh OTOOpP HMCTOYHUKOB HH(popMauuu B HHTepHere B
COOTBETCTBMM C 33JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M TYTEM CpaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIICNIATh MH(POPMALIMIO, KOTOpas SBISIETCS MPOTUBOPEUYMBOM WIIN
MOKET OBbITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IMPU  BBINOJHEHUWH YYEOHBIX 33JaHUl  Hay4HO-
NOMYJSIPHYIO JIUTEpaTypy (PU3NYECKOTro colepKaHusl, CIPABOYHBIC
Marepuaibl, pecypcbl cetu  MHTepHer, BiaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALMKU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHMKOB MH(pOpMaLUU PU3NYECKOTO COAEPKAHUS, B
TOM YHUCJIE IyOJUYHO JeJIaTh KpaTKHE COOOIIEHHS O pe3ysbTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHHWI, MpPU BSTOM TI'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM MOHATUMHBIA anmapatr Kypca (U3UKH,
COIMPOBOXK/IaTh BBHICTYIUICHHE MPE3EHTALINEH;

IPU BBIIIOJIHEHUH Y4YE€OHBIX MPOEKTOB M UCCIENOBAHUN paclpelesTh
00s13aHHOCTH B TPYyNIIE€ B COOTBETCTBUHU C IMOCTABICHHBIMH 3a/ladyaMH,
CIIEITh 3a BBINOJHEHUEM IUIaHa JAEUCTBUM, aJ€KBAaTHO OLICHUBATh
COOCTBEHHbIM BKJAJ B  JIEATEIBHOCTb TIPYHIbl, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHCHUE OKPYKAIOIIHX.
KOHILly oOyueHuss B 8 Kilacce IpeJMETHbIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: Macca M pasMepbl MOJIEKYJ, TEIIOBOE
JBW)KECHUE aTOMOB W MOJIEKYJ, arperarHble COCTOSIHMSI BEILECTBA,
KpUCTAJUIMYECKHE U aMOP(HBIE TeJa, HACBILIEHHBIM U HEHACHIIICHHBIN
nap, BJIQXHOCTb BO3JlyXa, TEMIEpaTypa, BHYTPEHHsSI JHEPIUS,
TEIUIOBOM  JIBUraTellb,  JJEMEHTAPHBIA  DJEKTPUYECKUU  3apsif,
AIEKTPUYECKOE II0JIE, IPOBOJAHUKA U JHUDJIEKTPUKH, THOCTOSHHBIN
ANEKTPUYECKUHN TOK, MArHUTHOE TOJIE;



pasnuyarh SBJIEHUSA (TEIJIOBOE PAaCIIMPEHUE U CXKATUE, TeIlonepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMauyMBaHWE, KalWUISpHbIE  SIBJICHUA,
UCIIapeHue, KOHJIEHCallUs, JIaBJICHUE, KpUCTaNIA3aIus
(oTBEpAEBaHUE), KUIIEHWE, Temionepenaya (TEIUIONPOBOAHOCTb,
KOHBEKIMS, U3IyUEHUE), FJIEKTPU3alUs TeJl, B3aUMOACHCTBUE 3apsii0OB,
JENUCTBUS AIEKTPHUUECKOTrO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJIEWCTBHE MAarHUTOB, JIEHCTBUE MATHUTHOT'O MOJI HA MPOBOJAHUK
C TOKOM, DJJEKTPOMAarHUTHasT HWHAYKUUSA) MO ONHCAHMIO HX
XapaKTEpHbIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JTaHHOE (DU3UYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHBIX (PU3UYECKHX SIBIICHUH B
OKpPYXalollleM MHpE, B TOM 4HcCe (PU3NYECKUE SIBJICHUS B IPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KallWJUISIPHBIE SIBIIEHUS B MPUPOJE,
KpUCTalbl B npupone, uznydeHue CoiHia, 3aMep3aHue BOJAOEMOB,
MOpcKkue Opusbl, oOpa3oBaHUE pOChI, TymaHa, WHEs, CHera,
ANIEKTPUUECKUE SABJICHHUS B aTMoOc(epe, AJIEKTPUUYECTBO KHMBBIX
OpraHMW3MOB, MarHMUTHOE€ Toyie 3emiM, JApeiid MoaCcoB, POJib
MarHUTHOTO TOJIA JUISl KU3HHM Ha 3emiie, MOJISIPHOE CHUSHHE, MPU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3aJady B  y4eOHyk,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SBICHUM;
ONKCHIBATh W3YYEHHBbIE CBOMCTBA Tel M (PU3MYECKUE SBICHUS,
UCTIONIb3Ysl  (PU3MYECKUE BEIWYMHBI (TEMIlepaTypa, BHYTPEHHSA
DHEPrus, KOJMYECTBO TEIUIOTHI, yJAeNbHas TEIUIOEMKOCTh BEILECTBA,
yJAelibHas TEeIUloTa IUIABJICHMS, yJeJbHas TEeIuloTa MmapooOpa3oBaHUs,
yAelibHas TEeIUIoTa CropaHusl TOIUIMBA, KO3(PQUUHEHT MOJE3HOro
JIECTBUSA TEIJIOBOM MalllMHBI, OTHOCUTENbHAs BJIAXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsl, Cuia TOKa, OJJIEKTPUUYECKOE HalpsHKEHHE,
CONPOTHUBJIEHUE TNPOBOJAHUKA, YAEIbHOE CONPOTUBICHUE BELIECTBA,
paboTa ¥ MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH IPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI HUCIOIb3YEMbIX BEJIMUYMH, 0003HAYEHUS
U €IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLINE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH
rpayKy M3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBICHUS U IPOILECCHI,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
CTPOEHHUs  BELIECTBA, MPUHLMI  CYNEpHoO3UIMM  moied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Owma ajis
ydacTka 1enu, 3akoH /[xoyns—JIeHua, 3aKkoH COXpaHEeHHs SHEPTUH, pU
TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CHUTyalud  NPAKTUKOOPHUEHTHUPOBAHHOI'O  XapakTepa:
BBISIBJISITh IPUYUHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ ONOpoil Ha 1—2 U3yUYEHHBIX CBOWCTBA (PU3UUYECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelarb pacuy€THhIE 33Jauu B 2—3 JICWCTBHS, HUCIOJb3yS 3aKOHbI U
dbopmyIibl, cBsi3bIBatOlME (PU3MYECKUE BEJIMUYMHBI: HA OCHOBE aHAIIN3a
YCIIOBHSI 33J1a4M 3alHChIBATh KPATKOE YCIOBHE, BBISBISITH HEJOCTATOK
JAHHBIX JUIS pEIIeHMs] 3aJayd, BbIOMpATh 3aKOHbI U  (HOPMYJIbI,
HEeoOXoauMble JUIsl €€ peuieHusi, IPOBOAUTh PACUETHI M CPaBHUBATh



MOJIyYEHHOE 3HA4Y€HHE (PU3MYECKOW BEJIIMYMHBI C HU3BECTHBIMU
JTAaHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MNpPU IMOMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMHCAHUE UCCIIEIOBAaHUS, BBIIEIAThH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLICHUBATh IPABWIBHOCTh MOPSAKa
IIPOBEICHUSI HCCIIEIOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
(Gu3MUEeCKMX CBOMCTB Tel (KanWUISpHBIE SBJICHMS, 3aBUCUMOCTh
JABJIEHUSI BO3/yXa OT €ro 00bEéMa, TEMIEPATYpPbl, CKOPOCTH Ipoliecca
OCTBIBaHHUS M HArpeBaHMsl NpPH M3IYYEHUU OT LBETa H3JIydarouen
(mormoimaroniei) MOBEPXHOCTH, CKOPOCTh HCHApPEHUss BOJbBI OT
TEeMIIepaTypbl )KUJIKOCTH MU IUIOIIAJIN €€ MOBEPXHOCTHU, AJIEKTPHU3aALUs
TE€1 W B3aUMOJCHCTBUE AJIEKTPUUYECKUX 3apsA0B, B3aMMOJEHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIW3alisl MATHUTHBIX TOJIEN MOCTOSHHBIX
MarHuTOB, JACWCTBUS MArHUTHOTO IIOJS HA MPOBOJHHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUIATENSI OCTOSHHOIO
TOKa): (OpMYJIMPOBATh MPOBEPSIEMbIC NPEANOI0XKEHUs, COOUpaTh
YCTaHOBKY M3 IPEIJIOKEHHOI0 00OpYAOBaHMS, OMUCHIBATH XOJ ONBITA
1 (OpMYIUPOBATH BHIBOIBI,

BBINIOJIHATh ~ MPSIMbIE  HU3MEPEHHUS] TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTU BO3[yXa, CWJIbl TOKA, HANpPsDKEHHUS C HUCIHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYUKOB (PU3UUECKUX BEIIMYUH, CPABHUBAThH
pe3yabTaThl  MU3MEpPEHU ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
NOTPEIIHOCTH;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKOM BETUUMHBI
OT JpPYroll € HCIHOJb30BAHUEM IMPSAMBIX H3MEPEHHH (3aBUCUMOCTh
CONMPOTHUBJIEHUS] MPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJA MONEPEYHOTO
CEUYEHMs] U YJIEJTbHOIO CONPOTHUBIICHUS BEIECTBA NPOBOJHUKA, CHIIBI
TOKa, MAYILIEro 4Yepe3 IMPOBOJHHUK, OT HANpPsDKEHUS Ha IPOBOJHUKE,
HCCJIEIOBAHUE TMIOCJENI0BATEIbHOIO W MNapaJIeIbHOTO COEIUHEHUN
IIPOBOJIHUKOB): IUIAHUPOBATh HUCCIEIOBAaHUE, COOMPATh YCTAHOBKY WU
BBINIOJIHATD U3MEPEHMUS, CIEAYs NPEJI0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH B BUJE TaOMUL M TpauKOB,
JIeJaTh BBIBOJIBI 110 PE3YJITATAM UCCIEAOBAHUS;

IIPOBOJUTh KOCBEHHBIE HM3MEpEHUs (PU3MYECKUX BeauyuH (ylerabHas
TEIJIOEMKOCTh BEIIECTBAa, COINPOTHUBICHHE IMPOBOJIHMKA, padoTa u
MOIIIHOCTb JIEKTPUUYECKOr0 TOKA): IUIAHUPOBATh U3MEPEHHUsI, COOMPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEUIOKEHHON UHCTPYKIIHH,
Y BBIUHCIISATh 3HAYEHHUE BEJINYUHBI,

coOi0aTh MpaBWia TEXHUKM Oe30omacHOCTH Ipu  pabore ¢
71a00paTOpHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHUUIBl JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONUcaHud (B TOM YHCIIE:
CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETp, MapoBas TypOUHa, aMIIEpPMETP,
BOJIBTMETP, CUETUMK AJIEKTPUUECKOW 3HEPIHH, DJIEKTPOOCBETUTEIIbHbBIE
pUOOPBHI, HarpeBaTEIbHbIE AIEKTPOIPUOOPHI (npumepsr),
ANEKTPUUECKUE MPEIOXPAHUTENH, IIEKTPOMATHUT, JJIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), MCHOJb3ys 3HAHMS O CBOMCTBax (PU3MYECKHX
SBJICHUI U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOOpsl MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM (KUAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATE]Ib BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JIEKTPUYECKHUX
Hened ¢ MOCIENOBATENbHbIM U MapajuIeIbHbIM — COECIUHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHble  OOO3HAYEHHS  DIJIEMEHTOB
ANEKTPUYECKUX LETIEH;

NPUBOJIUTHL MOpUMEPHl  (HAXOAUTh HWH(OpMaNMIO O TpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUsl (PU3UUYECKUX 3HAHUN B MOBCEIHEBHOU
JKU3HU U1 o0ecriedeHus 0e30MacHOCTH MpU 0OpaIlleHUH ¢ IpUuOopamMu
U TEXHUYECKUMH YCTPOUCTBAMHM, COXPAHEHUS 3/I0POBbSI U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPY KaIOILIEH CPEJIE;
OCYIICCTBIISITE IOMCK HMH(pOpMAruu (QU3MYCCKOTO COINCPIKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM M MYTEM CpaBHEHUS
JIOTIOJIHUTENIbHBIX MCTOYHUKOB BBIJCIATh HH(OpMAIMIO, KOTOpas
SBJISIETCSI IPOTUBOPEUUBOM MU MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJb30BaTh TPU  BBINOJHEHUM YUYEOHBIX 3aJaHUM  HAy4HO--
NONYJISIPHYIO JINTEPATYpy (PUBHUECKOTO COJACPKAHUS, CIPaBOYHBIC
Matepuanbl, pecypchl ceth  MHTepHer, BiadaeTh OpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHBIC NMUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
0006mass mHPOpMALMIO K3 HECKOJbKUX HMCTOYHHKOB (PU3NUECKOTO
COJIEp>KaHMsl, B TOM 4YHCIE MYyOJMYHO TMPEACTABIATh pPE3yJIbTaThl
MPOCKTHOM WJIM MCCIIEIOBATEIILCKOM  JIEATEIbHOCTH, MPU ITOM
rPaMOTHO MCIIOJb30BaTh H3YYEHHBIA TMOHSATUWHBIA amnmapar Kypca
($bU3UKH, COTPOBOXKIAThH BHICTYIJICHUE MTPE3CHTAIEH;

MPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIIEIOBAHUN (DU3UYECKUX
MPOLIECCOB paclpelesaTh 00A3aHHOCTH B IPYINIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJl1a4aMH, CJICAUTH 3a BBIMOJIHEHUEM IJIaHa JIEUCTBUI
U KOPPEKTUPOBATh €ro, aJiekBaTHO OILICHUBATh COOCTBEHHBIM BKJIAJl B
JIEATEIIbHOCTh IPYIIIIHI, BBICTPauBaTh KOMMYHHUKATUBHOE
B3aUMO/ICHCTBUE, IPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

KOHIly 00y4yeHus B 9 Kiacce NpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCTIONb30BaTh TMOHATHS: CHUCTEMa OTCuéTa, MaTepualbHas TOYKa,
TpaeKTOpHS, OTHOCHUTEIHHOCTD MEXaHUYECKOTO JIBUOKCHHUS,
nedopmanus (ynpyras, miacTuueckas), TpeHue, [EHTPOCTPEMUTEIHHOE
YCKOpEHHUE, HEBECOMOCTh M TEPETPYy3KH, LEHTP TSKECTH, aOCOITIOTHO
TBEPIOE TENO, LEHTP THKECTH TBEPJAOTO Tela, paBHOBECHE,
MEXaHUYECKUE KOJIeOaHMsI U BOJHBI, 3BYK, MH(PPA3BYK U yIbTPa3BYK,
DJIGKTPOMArHUTHBIE BOJIHBI, IKaja 3JEKTPOMArHUTHBIX BOJH, CBET,
ONMU30pYKOCTh M JaJbHO30PKOCTh,  CIEKTPHl  HUCIyCKaHUS U
NOTrJIolIeHus, anb(da, Oera- U raMMa-u3JIy4eHHs, U30TOMNbI, sAlepHas
YHEPreTHKa,

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHUE, CBOOOTHOE
najieHue  Tel, pPaBHOMEPHOE  JBMKEHHE TI0  OKPYXKHOCTH,
B3aMMOJICHICTBHE TEN, PEaKTHMBHOE JBWKCHHE, KoJjebaTenbHOe
JIBIKEHUE (3aTyxaroUMe W BbIHY)XJICHHbIE KoJieOaHUs), pPE30HAHC,
BOJIHOBOE€  JIBIDKEHHE,  OTPaKEHHUE  3ByKa,  MPSIMOJUHEIHOE
pacmpocTpaHeHHe, OTpPaXCHHE W TPEJOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTPAKCHHE CBETA, Pas3liO’KEHHE OEJNOro CBETa B CIEKTP U



CIIOKEHUE CIEKTPAJIbHBIX LBETOB, JMUCIEPCUS CBETA, €CTECTBEHHAas
PaJOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPa M3JIyUYECHHS)
N0 OINHUCAHUI0O HUX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHBIX (PU3UYECKHX SIBJICHUUA B
OKpYyXaroleM MHupe (B TOM yucie (U3HYECKHE SIBICHUS B MPHUPOJE:
OPWIMBBlL W OTJIMBBL, JBWXKEeHUE TulaHeT CONHEYHOM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHMW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJIIOrMYECKOe IeHCTBUE
BUJIUMOT'O,  YJIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOIO  HU3JyYEHHUH,
€CTECTBEHHBI  PAaJMOAKTUBHBIA  (OH,  KOCMHUYECKHME  JIyuH,
pPaJMOAaKTUBHOE  W3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBUE
pPaJMOAaKTUBHBIX M3JIyYEHUH Ha OpraHU3M YeJIOBEKa), MpU 3TOM
NEPEeBOIUTh  NPAKTUYECKYID  3aJayy B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SBICHUM;
ONKCHIBATh W3YYEHHBbIE CBONCTBA Tell M (PU3MYECKUE SBICHUS,
UCIOJIb3Ysl (PU3NYECKHUE BEIMYUHBI (CPENIHSAS U MTHOBEHHas CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHHE, IEpEMELIEHUE, MY Th,
yIJ0Basi CKOPOCTb, CHJIa TPEHUs, CUja YINPYTrOCTH, CHJIA TSHKECTH,
YCKOpPEHHE CBOOOJHOrO MaJEHUsl, BEC Tella, UMITYJIbC Tela, UMITYJIbC
CWJIbI, MEXaHHuYecKasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPIrUs
Tena, MOAHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS HEPTUs
C)KaTOM NPY>KUHBI, KUHETUYECKas SHEPIus, IOJHas MeXaHU4YecKas
JHEpPrus, MEepUOj U YacToTa KoJieOaHWH, JJIMHA BOJHBI, T'POMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTeib MPEIOMIICHUS
Cpellbl), MpPU OINMCAHWU MPABWIBHO TPAKTOBaTh (PUINYECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, OOO3HAYEHHUS U E€JUHULBI (PU3NYECKHUX
BEJIMYMH, HAXOAUTb (POPMYJIbI, CBS3BIBAIOLIME JaHHYIO (DU3HMYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpadUKH H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBIEHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS SHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUS,
OPUHIMUI CYNEPHO3UIUU CUJI, NPUHUUI OTHOCUTENIbHOCTU [ amwies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHbl COXPAHEHUs 3apsiIOBOIO M MacCOBOIO
qyucell TMpU SAEPHBIX pPEAKUUAX, OPH 3TOM JaBaTh CJIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa M  3alUChIBaThb €ro  MaTeMaTU4yecKoe
BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CHUTyalud  NPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUUHHO-CIIE/ICTBEHHbBIE CBSI3H, CTPOUTHh OOBSICHEHHE U3 2—
3 JOrMYyecKux IIaroB € ONOPOM Ha 2—3 U3YYEHHBIX CBOMCTBA
(bu3HYECKUX ABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;
pemiatb pacy€THble 3ajaud (omMparolluecs Ha CHCTeMy U3 2-—3
YpaBHEHUH), MCHOJb3Yysd 3aKOHBI U  (OPMyJbl, CBS3bIBAIOILINE
(¢u3nuecKre BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jayu
3aMHMChIBATh  KPATKOE yCIOBHUE, BBIABIATh HEAOCTAIOIINE  WIIU
M30bITOYHBIE JAHHBIC, BHIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUISL pELIeHMs, MPOBOJUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'O 3HAaYeHUS (PU3HUECKOW BEJINYUHBI;



pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MpPU IMOMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMHCAHUE UCCIIEIOBAHUS, BBIIEIAThH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLICHUBATh IPABWIBHOCTh MOPSAKA
NPOBEICHUSI MCCIIEOBaHUs, JeJlaTb BbIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUH U OIBITOB;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
(bu3HYECKUX CBOMCTB TN (M3y4YeHHE BTOPOro 3akoHa HproTOHA, 3aKkoHa
COXpaHEHUs! SHEPIHH, 3aBUCUMOCTh MepUoja KOJIEOAHUN MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a 1 )KECTKOCTH MPYKUHBI U1 HE3ABUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJeOaHuM, MNPSMOJUHEUHOE pacnpoCTpaHEHUE
CBETa, pa3JlOXKEeHUE Oenoro cBeTa B CHEKTpP, H3YYEHUE CBOMCTB
M300paKEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHMsI IIpeIMETa B
coOuparoiel JuH3e, Ha0II0IeHUE CIIOIHBIX U JIMHENYaThIX CIIEKTPOB
U3JITyYEHHUsI): CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY U3 HM30BITOYHOIO
Habopa 00Opy/IOBaHMS, OMHUCHIBATH XOJ OIbITAa U €r0 PE3yIbTaThl,
bopMyIHpPOBaTH BHIBOJIBI,

OPOBOAUTH TPU HEOOXOAWMOCTH CEPUI0 TPSIMBIX H3MEPEHHIH,
ONpeJeNsisi CpeAHee 3HaueHHEe U3MepsAeMOor BeIUYMHbl ((poKycHOe
paccrosiHue coOuparomiell JuH3bI), OOOCHOBBIBATH BBIOOP cIlOcoOa
U3MEpEeHHUs (M3MEPUTENLHOTO TpUbdopa);

MPOBOJUTh MCCIIEIOBAHNUE 3aBUCUMOCTEM (PU3MYECKUX BEIUYHUH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH MyTH OT BPEMEHHU
IIPU PaBHOYCKOPEHHOM JABWXEHUM 0€3 HayalbHOU CKOPOCTH, NMEPHOJa
KOJI€OaHHI MaTeMaTUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIila OTpaKeHHUs CBETa OT yrJja MaJIeHUus W yIia MpejloMJIeHUs OT yria
NajJieHus): IUIAaHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (DUKCUPOBATHh pE3YyJIbTAaThl MOJIYYEHHOW 3aBHCHUMOCTHU
($U3UYECKUX BEJIMYMH B BHUJI€ TaONMUIl U rpadUKoB, JAeiaTh BBHIBOJLI MO
pe3yibTaTaMm UCCIIEIOBAaHUS;

IPOBOJUTH KOCBEHHBIE W3MEpEeHHs] (U3NYECKUX BEIMYUH (CpemHss
CKOPOCTb M YCKOpCHHE Tela IpH PaBHOYCKOPECHHOM JBI)XCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs, )KECTKOCTh MPYKUHBI, KO3PPUUHUEHT
TPEHUSI CKOJIBXKEHUS, MEXaHUYecKass padoTa M MOIIHOCTb, 4acTOTa U
NepuoJl KOoJeOaHUl MaTEeMaTUYECKOrO0 M MPYKUHHOTO MAasiTHUKOB,
ONTHYECKass cuja CcoOMparolleld JIMH3bL, PAJUOAKTUBHBIA  (POH):
IUIAaHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIMIOJHATh ~ WM3MEPEHUs, CJleays MPEeAIOKCHHON  WHCTPYKIIUH,
BBIUMCIISITh 3HAYCHHWE BEIWYMHBI W aHAIW3UPOBATh TOJIYYCHHBIC
pEe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coON0aTh MpaBWia TEXHUKM Oe30omacHOCTH Ipu  pabore ¢
71a00paTOpHBIM 000PYIOBAHUEM;

pa3nuyaTb OCHOBHbBIE MPU3HAKU H3YUYEHHBIX (PU3NYECKUX MOJEINICH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIA MCTOYHHMK
CBETa, JIy4, TOHKAas JIMH3a, IJIJaHETapHas MOJEJIb aToOMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONUcaHud (B TOM YHCIIE:
CHOUAOMETpP, JATUYUKHU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, pakera,
9XO0JO0T, OYKHM, MEpUCKon, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHOJB3Yys 3HAHUSA O



CBOMCTBaX (U3MUECKUX SIBICHHMM M HeoOXxoauMmble (U3MUECKue

3aKOHOMEPHOCTH,;
UCIIONb30BaTh CXEMBI M  CXEMAaTHYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTEITBHBIX npudOpOB 17}

TEXHOJIOTUYECKHX IPOLIECCOB MPU PELICHUU Y4EOHO-IPAKTUUECKUX
3aJ1ay, ONTUYECKUE CXEMBI ISl MIOCTPOCHUS M300pPaKEHHUI B TIOCKOM
3epKajie U coOuparoiiel JIuH3e;

NPUBOAUTH MpUMEpPbl  (HaXOAUTh HWH(GOPMALMIO O MpUMepax)
MPAKTUYECKOTO MCIOJb30BAHUS (PU3NYECKUX 3HAHUN B MOBCEHEBHOU
YKU3HU JUIsl oOecreueHns 0e30MacHOCTH MPU 00pallleHruy ¢ pudopaMu
Y TEXHUYECKUMH yCTPONCTBAMU, COXPAHEHHMS 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEAECHUS B OKPY KAIOILEH CPEJIE;
OCYUIECTBJISITh IMOUCK HH(pOpMaUuu (PU3HYECKOrO0 COAEpXKaHUSA B
WuTepHeTe, caMOCTOATENbHO (QOpMYyJIHpYysl TOMCKOBBIM  3ampoc,
HaXOJIUTh  NYTH  ONPEIEICHUS  JOCTOBEPHOCTU  MOJYYEHHOU
uH(pOpMAIMM Ha OCHOBE HMMEIOUIMXCS 3HAHUM W JIONOJHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBHINOJHEHUWH YYEOHBIX 33JaHUl  Hay4HO-
NOMYJSIPHYIO JIUTEpaTypy (PU3NYECKOTro colepKaHHsl, CIPABOYHBIC
Marepuaibl, pecypcbl cetu  MHTepHeTr, BiIaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALMKU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
uH(pOpPMAIMU U3 HECKOJIIBKUX MCTOYHHKOB (PM3HUECKOrO COAEpPIKAHUSA,
myOJIMYHO MPEACTABIIATh pe3ynbTaThl MPOEKTHOU WIH
MCCJIEI0BATENBCKON JESATENBHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aemMoro paszeiia (U3MKd U
COMNPOBOXK/IaTh BBICTYIUICHUE MPE3EHTALUEeH ¢ Yy4e€TOM O0COOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE ILTAHPOBAHUE

7 KIIACC
KommaecTBo gacoB
Ne HawnmernoBanue pa3enoB u OnexTpoHHEIE (IM(POBEIE)
KonTpomsHBIE ITpakTH9eckue
/Tl | TEeM IpOrpaMMEI Bcero o0Opa3oBaTebHBIE PECYPCHI
paboTHI paboTHI

Pazgen 1. ®usnka u €€ poib B IO3HAHUH OKPYKAIOMEro MApa

1.1 ) HayKa O IIPHUPOJIE 2 bubmmorexa TIOK
' HsHRa - nay pHpoA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 PH3HHCCKHC BETHHHbI 2 I https://m.edsoo.ru/7f416194
13 EcrectBeHHOHAaYyUYHBII ) | bu6muoreka [IOK
’ METOJ ITO3HAHUSA https://m.edsoo.ru/7f416194
Hroro no pazaeny 6

Pazgen 2. [lepBoHagansHBIC CBEACHNUS O CTPOCHUH BEMICCTBA

71 C | but6mmoreka [JOK
' TPOCHHE Betiectsa https://m.edsoo.ru/7f416194
BIDKCHUE U
29 A . ) | but6mmoreka [JOK
' BIAMMOAICHCTEIE HacTi https://m.edsoo.ru/7f416194
BEILIECTBA
)3 ArperaTHbie COCTOSTHUS ) bu6muoteka [{IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazaeny 5

Paznen 3. /IBimkeHHE U B3AaMMOACHCTBHE TENT




but6mmoreka [{OK

.1 M
3 CXQHHHCCKOT ABIDKEHHC 3 https://m.edsoo.ru/7f416194
19 Wuepmus, macca, 4 bubmuoreka [JOK
’ [TIOTHOCTH https://m.edsoo.ru/7f416194
bubmmoreka [{OK
33 Crna. Buger cun 14 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Paznen 4. JlapneHue TBEPABIX TEI, JKAAKOCTEH U ra30B

[asnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bubmuoreka [JOK
’ TEIaMH, )KUOKOCTSIMH U https://m.edsoo.ru/7f416194
razamu
but6mmoreka [{OK
4.2
JlaBIICHHE KHJKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.3 ATmoceproe nasnerne 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUIKOCTH U rasa
4.4 Ha IOTPY>KEHHOE B HUX 7 Bubamorexa TIOK
) Py https://m.edsoo.ru/7f416194
TENO0
Hroro no pazaeny 21
Paznen 5. Pabora m MomHOCTh. DHEprUs
but6mmoreka [JOK
31 Pabora 1 mompgocTs 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBI 5 bubmorexa IOK

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




but6mmoreka [{OK

>3 Mexariieckas SHepri 4 ! https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 [TIPOT'PAMME




8 KJIACC

HammenoBanue KomgecTBo gacoB
Ne Onexrponnsie (1udpoBEIE)
paszciIoB 1 TCM KonTponsHEIE IIpaxTHgeckue
/i Bcero 00pa3oBaTeIbHEIE PECYPCHI
IIpOrpaMMBI paboTHI pabGoTHI
Paszpen 1. Tenmosslie siBIeHUS
11 CtpoeHue u CBOMCTBa 7 bubnuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
bubnnoreka [IOK
1.2 T
CTITIOBHIC HPOHECCH 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3zpen 2. DnexTpudecKkue M MaTHUTHEIC SBJICHUA
DIIEKTpUYECKHE 3apsIbl.
2.1 3apsiKEeHHBIE Tea U UX 7 1 bubnuoteka LIOK
’ p . https://m.edsoo.ru/7f4181ce
B3aNMO/IeIiCTBHE
29 IlocTostHHBINM 20 i 7 bubmnoreka [IOK
' DIIEKTPUYECKHUH TOK https://m.edsoo.ru/7f4181ce
bubnnoreka [IOK
2.3 M
ATHHTHBIC ABTCHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHAs 4 bubmmoreka [JOK
’ WHIYKIUS https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 3 14.5
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9 KITACC

Hanmenosanue KomraecTBo gacoB
Ne Onexrponnsie (1udpoBEIE)
Pa3zciIoB U TCM KonTpOonsHBIE IIpaxTHaeckue
/i Bcero 00pa3oBaTeIbHEIE PECYPCHI
IIpOrpaMMBI paboTHI pabGoTHI
Pa3nen 1. Mexanndeckue sIBICHUS
MexaHu4deckoe Eub 1OK
nonmorTeka
I ABIDKCHHE H CTIOCO0H! 10 ! https://m.edsoo.ru/7f41a4a6
€ro OIUCaHus
. but6mmoreka [JOK
1.2 Baanmozerictane Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.3 3
AKOTB! COXPATCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexaundeckpe KoIeOaHU ¥ BOIHEI
21 MexaHuueckue 7 3 bu6mmoreka [IOK
' KOJIeOaHHS https://m.edsoo.ru/7f41a4a6
29 MexaHudecKue BOJIHBI. g 1 3 bu6mmoreka [IOK
’ 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3zpen 3. DnexTpoMarHuTHOE TIOJIE U 3JIEKTPOMArHUTHEIC BOJIHEI
DJeKkTpoma oe
TICKTPOMArHHTH bu6mmoreka [{OK
3.1 noJe u 6 2

OJICKTPOMAIrdHMuTHBLIC

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




BOJIHBI

Wroro mo pazneny 6
Pazgen 4. CBeTOBHIC ABIICHAS
41 3aKOHBI 6 bubmmoreka [{OK
' pacrpocTpaHeHH s CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ oNTHYECKUE 6 bubmmoreka [{OK
’ nprOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bubnnoreka [IOK
' CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 5. KBaHTOBEI® SBIICHUSA
Hcnyckanue n
5.1 TIOIJIOIICHHUE CBETa 4 bubnroteka LIOK
) https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrtpoeHue aTOMHOTO 6 bubnuorexa [JOK
’ aapa https://m.edsoo.ru/7f41a4a6
bubmnoreka [HOK
5.3 Snepubie peakuu
Aep peaiit 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17

Paznen 6. IToBropuTesHO-0000MIat0NMi MOXYITH

6.1

[ToBTOpEenue n
00001eHne
coJiep’kaHus Kypca
¢u3uku 3a 7-9 knace

bubnnorexa [HOK
https://m.edsoo.ru/7f41a4a6




Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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27







ITIOYPOYHOE ILTAHUPOBAHHME
7 KJIACC

Ne

S~

Tema ypoka

KonugectBo 9acoB

KorTponsaEIe

Bcero
paboTHI

IIpaxTiaeckue
paboTHI

Jlata
HA3Y9CHUSA

ONeKTPOHHBIC
A poBEIe
o0pa3oBaTensHEIe

PeCypCH

dusnuka — HayKa o
npupoze. SIpnenus
IIPUPOLBI

DOU3NYECKUE IBICHUS

dOu3nyecKre BEIUIUHBI U
HUX U3MCPCHUC

VYpok-uccnenoBanue
"N3mepenne TeMneparypsl
IpY TIOMOIIH KUJAKOCTHOTO
TEPMOMETPA U J1aT4YNKa
TeMIepaTypbl"

Metob1 HAy4HOTO
no3nauus. Onucanue
(U3UYECKUX SIBJICHUH C
HOMOIILIO MoJieIel

but6mmoreka [{OK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"[IpoBepka runoTessl:
JAJIbHOCTD I10JIETA [IapUKa,




MyIIEHHOTO
TOPU30HTAIBHO, TEM
Ooubllle, yeM OOJIbIIE
BBICOTA ITycKa"

CrpoeHue BeniecTsa.
ONbBITEI, TOKA3bIBAIOIIHE

bubnuoreka [JOK

! JUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEIIIECTBA

g JIB>KeHUEe YacTHI] bu6mmotexa [HOK
BEIIIECTBA https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue
«OTBITHI IO HAOTIOICHUTO

) TEIJIOBOTO PACIIUPEHUS
ra3oB»

10 ArperatHble COCTOSIHUSA
BEILIECTBA
Oco0OeHHOCTH arperaTHbIX
COCTOSIHMM BOJIBI.

1 O0600611eHue 1o pa3aeny bubnuotexa [{OK
«lIlepBoHauanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUHU
BEILIECTBA»

MexaHudeckoe ABUKEHUE.
12 PaBHOMEpHOE 1 bubmmorexa IIOK
https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIBUKECHUE
13 Cxopocts. Eqununbt bubnuotexa [{OK




CKOPOCTH https://m.edsoo.ru/ff0a079¢c
14 Pacuer nytu 1 BpeMeHH bubnuoreka [IOK
JBWKEHUSA https://m.edsoo.ru/ff0a0ae4
15 WNuepuusi. Macca — mepa bubnuoreka [TOK
HHEPTHOCTH TEII https://m.edsoo.ru/ff0a0c10
[TnoTHOCTH BemiecTBa.
16 Pacuer maccel 1 00bema bubmmorexa TIOK
https://m.edsoo.ru/ff0a0fee
TeJa Mo ero MIOTHOCTH
JlaGopaTopHas pabota
17 «OnpeneneHue MIOTHOCTH
TBEP/IOTO TeNay
18 Pemenwe 3amad mo TeMe bubnuoreka [JOK
"[lnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuta KaKk XapaKTepucTuKa
19 B3aumoeicTeus Ten. Cuiia
ynpyroctu. 3akoH ['yka
JlaGoparopHas pabota
«3y4yeHue 3aBUCUMOCTH
20 | pacTsxeHus
(tehopmaniun) nNpysKUHBI
OT IPWJIOKEHHOW CUIIBD)
71 SBnenue tarorenus. Cuna
TSXKECTU
22 CBsi3b MEXly CHIION bu6nuoreka [JOK

TSKECTH M Maccoi Tena.
Bec Tena. Pemenue 3amau

https://m.edsoo.ru/ff0al778




o teMme "Cuia Tsxkectu"

Cuna TsKecTH Ha JpyTrux

bubnuorexa [JOK

23 mianerax. Puzndeckue
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKHU TJIAHET

4 N3mepenue cuil. bu6nunoreka [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

but6mmoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CnoxeHue AByX Cul,

5 | HANPABICHHBIX 110 OJTHOM bubnunoreka [IOK
MPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOzElcTBYIOIIAS CHIT

7 Pemenue 3ama4d mo teme
"PaBHoelicTBYOIIAs CHIT"

Cuna TpeHus U €€ BUIBL.
28 Tpenue B mpupoe u bubmmorexa I{OK
p PHpOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTopHas pabota
«/3yueHne 3aBUCUMOCTH
CHJIBI TPEHUS CKOJTBKCHUS
29 OT CHJIBI JaBJIEHUS U bubnmorera [TOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa
COIpPUKACAIOIIMNXCS
MMOBEPXHOCTEM»
30 Pemrenue 3aga4 Ha

ornpeielieHue




PaBHOJICVCTBYIOIICH CUIIBI

31

Pemenue 3amau no remam:
«Bec Temay,
«I"paduyeckoe
HU300paKCHHUE CHITY,
«Cuibly,
«PaBHOZIEMCTBYIOIIAS CUII»

bubmmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas paboTa no
TeMaM: «MexXaHn4eCcKoe
IBIDKEHHEY, «Macca,
IUIOTHOCTLY, «Bec Temay,
«I'padpmueckoe
HU300paKEHHUE CHITY,
«Cuibel»

33

HaBnenue. CriocoObl
YMCHBIICHUA U
YBCIUMYCHUA NABJICHUA

bubmmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBreHue rasa.
3aBHCHMOCTD JTaBJICHUS
rasza ot o0béma,
TEeMIIepaTyphl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaya naBnexus
TBEPBIMH TEJIAMH,
JKHJIKOCTSIMH U ra3aMH.
3akoH Ilackains

but6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

JlaBiaeHue B )KHUAKOCTH U
rase, BBI3BaHHOE

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2718




HeﬁCTBHeM CHIJIBI TSXKCCTHU

Perenue 3agay mo reme

bubnuorexa [JOK

37 «JlaBnerue B KHIKOCTH U https://m.edsoo.ru/ff0a2826
raze. 3akou [Tackams
Bbubnuorexa [JOK
38 Coobmaromecs cocy bt https://m.edsoo.ru/ff0a2970
39 I'mapaBinueckuii mpecc bubmorexa LHOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopmHeBoi
JKUJIKOCTHBINA Hacoc
ATtmocdepa 3eminu u
41 S bubmmoreka [JOK
p https://m.edsoo.ru/ff0a2b5a
CyIIECTBOBaHUS
4 Bec Bo3ayxa. bubnuoreka [IOK
ATMoc(hepHoe faBieHue https://m.edsoo.ru/ff0a2b5a
H3mepenune atMocepHOro
43 apieHus1. OnbIT Eubmiorexa OK
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTE
44 aTMOC(hepHOTO JTaBJICHHUS bubnuotexa [JOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
BapomeTp-anepous.
45 ATI;/IOC(b: Hoep aBJICHUE bubmmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
Ha Pa3JIMYHBIX BBICOTAX
46 Pemenue 3amay mo teme "




ATtMocdepHoe naBieHue"

47

JlelicTBUE KUJKOCTH U Ta3a
Ha MOTrPy>KEHHOE B HUX
Teno. ApxumesioBa cuia

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3276

48

JlaGoparopHas paboTa
«Onpenenenue
BBITAIKHUBAIOIICH CHIIBI,
JIEUCTBYIOLLEH HA TEIIO,
MOTPY>KEHHOE B
JKHIKOCTbY

but6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa mno
teMe «Mccnenosanue
3aBUCUMOCTH Beca Teja B
BOJIE OT 00bEMA
HOTPY’KEHHOH B JKUAKOCTb
YaCTH TeJa»

bubmmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

[InaBanue Ten

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoHcTpyupoBanue
apeoMeTpa Wiu
KOHCTPYUPOBAHUE JIOAKH U
olpenieNieHue e€
rpy30MoabEMHOCTH"

52

Pewenue 3amau no remam:
«I1naBanue cynos.
BosngyxoriaBanuey,

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3654




«JlaBneHnue TBEPABIX TEN,
JKUJIKOCTEN U Ta30B»

53

KonrponbHas pabora no
TeMe «/laBieHue TBEpIbIX
TeJ, JKUJIKOCTEH U ra30B»

54

Mexanuueckast pabora

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MoiHocTh. EnuHnne!
MOIITHOCTH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3 {82

56

Ypok-uccienoBanue
"Pacuét MmoniHoCTH,
pa3BUBAaEMOM IIPU NOABEME
0 JecTHHUIE"

57

[IpocThie MeXaHU3MBI.
Prruar. PaBHOBecue criit Ha
pbluare

58

Poruaru B TexHuke, ObITY U
npupose. JlabopatopHast
pabota «HccnenoBanue
YCJIOBHUM paBHOBECHS
pbIyara

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Petenue 3agay mo reme
«YCcl0BUS paBHOBECHS
pbIyara»

but6mmoreka [{OK
https://m.edsoo.ru/ff0a48a6

60

Koadduument moneznoro
NEUCTBUS MEXaHU3Ma.

0.5




JlaGopaTtopHas pabota
«3mepenue KII/]
HaKJIOHHOM TJIOCKOCTH»

61

Penrenue 3amad mo reme
"Pabora, mourHOCTh, KIT/1"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnnueckas S3HEprusl.
Kunernueckasa n
MOTEHLUHAJIbHAS SHEPTUs

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKoH COXpaHCHHA
MEXaHU4YeCKOMH OHEPTIUn

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 11O
TEME
"OKCIIEpUMEHTAIIBHOE
OnpeeICHUE U3MEHECHUS
KUHETUYECKON U
MOTEHIMAIBHON YHEPTUHU
MIPU CKaThIBAaHUU TeJa MO
HaAKJIOHHOM IINIOCKOCTH"

65

KonTtponbhas padoTta mo
teMme «Pabora u
MOIIHOCTb. DHEPTHsD»

66

Pe3epBHblii ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHndecKoe
nBmxenue"

bubnuorexa [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHbiit ypok. Pabora ¢
TEKCTaMU I10 TEMC

but6mmoreka [JOK




"JlaBneHue TBEPABIX TEIl,
KUAKOCTEN U razoB"

https://m.edsoo.ru/ff0a4ffe

PesepBHbiii ypok. Pabora ¢
TEKCTaMH TI0 TeMe

68 "PaboTta. MOITHOCTE. 1
Ouneprus"
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME




8 KJIACC

Ne KomraecTBo gacoB
ONeKTPOHHBIE
Hata mu(dpoBEIe
o | Tewma ypoka KonTpombHEie IIpakTraeckue
Bcero A3Y9ICHUAS 00Opa3oBaTeiIbHbIE
/ pa6oTEl paboThI
pecypchl
o
OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO- ) bubnuoreka [IOK
KMHETUYECKOU TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEPKACHUS
Macca u pazmep aTOMOB U I
MOJIEKYJI
Mopenu TBEpIOTO,
JKUAKOTO U Ta3000pa3HOro 1 Bubmiorexa LIOK
N p https://m.edsoo.ru/ff0a540e
COCTOSIHMIA BEIlleCTBa
OObsicHEeHHE CBOMCTB
TBEPAOTO, )KUJIKOTO U
ra3o000pa3HOT0 COCTOSTHUMA {
BelIeCTBa HA OCHOBE
MOJIO’KEHUN MOJIEKYJISIPHO-
KHMHETHYECKOU TEOpUH
Kpucrannmmueckue u i bubnuorexa [JOK
amop(dHbIC Tea https://m.edsoo.ru/ff0a5800
CMmaunBaHue U 1 bubmnoreka [IOK
KallMUIIPHOCTb. https://m.edsoo.ru/ff0a5530
IToBepxHOCTHOE




HaATAXCHUC

TennoBoe pacmmpeHue u

bu6mmoreka [JOK

/ coKaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
2 TEMIIEpaTyphl CO
CKOPOCTBIO TEIIOBOI'O
JIBMOKCHUS YaCTHI]
BuyTpennsis sHeprus.
9 CHZCE6H I/ISMeH:HI/I}I bubmorera [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEHN 3HEpruun
10 Bunpl Temnonepenaun bubmotera [JOK
a peA https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHIHs
"[IpakTrueckoe
1 HCTI0JIb30BAHUE TETUIOBBIX bu6mmoreka [IOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuayioB B LEJIAX
sHeprocoOepexeHus"
12 KonuyecTBO TEIIOTHI. bubmuorexa [JOK
VY ienbHas TEMIOEMKOCTh https://m.edsoo0.1u/ff0a6976
YpaBHEeHHE TEIIOBOTO
13 Oamanca. TermmooOMeH u bubmorexa HOK
’ https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
14 JlaGopaTtopHnas pabota bu6mmoreka [IOK

"HccnemoBanue sIBIEHUS
TerI000MeHa Mpu

https://m.edsoo.ru/ff0a6a98




CMEIIMBaHUHN XOJIOTHON 1
ropsiueit BoabI"

Pacuer koauuecTBa
TEII0ThI, HEOOXOUMOTO

15 JUIS HATPEBAHUS TEJa U
BBIJICIISIEMOTO UM TIPH
OXJIAKICHUU
JlaGoparopHas pabora
16 "Ono Ie): GJII;HI/IG . eJILHOI bubnnorexa [IOK
pea ya | https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEII[ECTBA
DHeprus TOIUIMBA.
17 VeapHasd TEILUIOTA Bubmorexa OK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
[ImaBienue u
OTBEpPACBaHUE
18 K I/ICl?[aJ'IJ'II/I‘IeCKI/IX Tel Bubmorexa TOK
p ' https://m.edsoo.ru/ff0a71d2
V nennHad TEImIoTa
[UIABJIECHUS
JlaGopaTopHnas pabota
19 "Onpeneneane yaeabHON bubmmorexa LHOK
pea yA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJIEHUS JbIa
20 [TapooOpazoBanue u bubnnorexa [IOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aennHas bubnnoreka 1IOK

TEIUI0Ta MapooOpa30BaHUS
Y KOHJICHCAITHH.
3aBUCHUMOCTh TEMIIEPaTypPhbl

https://m.edsoo.ru/ff0a786¢




KHUIICHHUS OT aTMOC(HEpPHOTO
JTABJICHHS

22

Brnaxnocts Bo3myxa.
JlaGopaTtopHnas pabota
"Onpenenenue
OTHOCHUTEJILHOM BJIa)KHOCTH
BO3TYyXa"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a7628

23

Pemenune 3agay Ha
oTpe/eieHUe BIaXKHOCTH
BO3JIyXa

24

[TpuHIMTB pabOTHI
TETUIOBBIX JIBUTATENEH.
[TapoBast TypOuHa.
JIBuraTens BHYTPEHHETO
CropaHus

25

KIIJI TermnoBoro
neuratens. TemnoBbie
JIBUTATEIN U 3aIl1Ta
OKpY>Karollen cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c¢c

26

3akoH COXPAHCHUSA U
MMpCBpalICHUA SHCPIruu B
TCIUIOBBIX IIpOoHeccax

27

IToaroroBska K
KOHTPOJIBHOH paboTe 1o
TeMe ""TemnoBbIe SIBICHUA.
N3MeHneHue arperaTHbixX
COCTOSIHHUH BemiecTna"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a832




28

KonTponbhas pabota no

Teme "TeroBeIe IBJICHUS.

N3MeHeHue arperaTHbixX
COCTOSIHUM BeriecTBa"

bubmnoreka [HOK
https://m.edsoo.ru/ff0a86ae

29

Onekrpusarus Ten. [[Ba
pOJia BIEKTPHUUECKUX
3aps0B

30

Ypok-ucciie10BaHue
"DnexTpuszanus Teia
WHIYKIUEN U NIpU
COTMPUKOCHOBEHHUH"

31

B3aumoneiictsue
3apSKEHHBIX TeJl. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUUYECKOE TOJIE.
HampsxkenHOCTH
IIEKTPUUECKOTO TIOJIS.
[TpuHLIHMT cCynepno3uLyu
JNEKTPUYECKUX MOJIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snextpuueckux
3apsiioB. DJIEMEHTapHBIN
3apsan. CtpoeHue atoma

34

[IpoBOoaHUKY 1
JIADIICKTPUKH. 3aKOH
COXpaHEHUS
ANEKTPUUECKOTO 3apsiaa

bubnnoreka 1IOK
https://m.edsoo.ru/ff0a8ef6




Pemrenue 3ama4d Ha

35 MpUMEHEHNE CBOMCTB bubmorexa HOK
p https://m.edsoo.ru/ff0a90cc
ANEKTPUYECKUX 3apsA0B
DIIEKTPUUYECKHI TOK,
YCJIOBHS €TO
36 CYIIECTBOBAHUS bubmorexa HOK
yH ’ https://m.edsoo.ru/ff0a95a4
HcTounuku
ANEKTPUYECKOTO TOKa
37 JleficTBHS 2IIEKTPUYECKOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccienoBanue
"JlelicTBue
38 JJIEKTPUYECKOIO I10JIs Ha 1
MIPOBOJIHUKHU U
JIUDJIEKTpUKN"
DJIEKTPUYECKHI TOK B
39 MeTaJuIax, KUAKOCTSX U bubmorexa [TOK
- K https://m.edsoo.ru/ff0a9838
ra3ax
40 DJIeKTpUYeCcKas LEeMnb U €&
COCTaBHbBIE YaCTH
Cuna Toka. JlaboparopHas
A1 pabora "M3mepenue u 0.5 bubnuorexa [JOK
PETYJIIMPOBAHUE CUIIBI ' https://m.edsoo.ru/ff0a8bd6
ToKa"
42 DIIeKTpUYECKOe 0.5 bubmnoreka [HOK

HarpsbkeHue. BonsTmerp.
JlaGopaTopHast pabota

https://m.edsoo.ru/ff0a9%e14




"U3mepenne u
peryiupoBaHue
HanpspkeHus"

43

CormpoTuBiieHue
IIPOBOJIHUKA. Y IETIbHOE
COIIPOTUBJICHHUE BEILIECTBA

bubmnoreka IIOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHast pabota
"3aBUCUMOCTH
AIIEKTPUIECKOTO
COTIPOTUBIICHUS
MIPOBOIHHUKA OT €T0 JIJTHHEI,
TUTOMIA/IA TIOTIEPEYHOTO
ceueHus U marepuaia"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akoH Oma
JUISl y4acTKa Lenu

bubmuoreka [{OK
https://m.edsoo.ru/ff0aa44a

46

JlaGopatopHas pabota
"UccneqoBanue
3aBUCUMOCTH CHJIBI TOKa,
UAYLIETO Yepe3 pe3UCTOop,
OT CONPOTHUBIICHHS
pe3ucTopa 1 HampsHKCHUS
Ha pe3ucrtope”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

[TocnenoBarenbHOE U
MapaJuIeIbHOE COEIUHEHUS
MIPOBOJHUKOB

48

JlaboparopHas pabota

bubmuoreka [{OK




"[IpoBepka nmpaBuia
CJIOXKEHUS HAIIPSKECHUN
IIPY MTOCJIE0BATEIBHOM
COEIMHEHHH JIBYX
pe3ucTopon”

https://m.edsoo.ru/ff0aaas8

JlaGopaTopHnas pabota
"[IpoBepka npaBuia AJis

Bbu6mmnorexa [JOK

49 c OoKa
HIBLTORA TIpH https://m.edsoo.ru/ff0aadle
napajuieIbHOM
COEMHEHUH PE3UCTOPOB"
Pemenue 3amay Ha
IIpuMeHeHue 3akoHa Oma bubnumoreka [IOK
50
JTA pa3JIAYHOTO https://m.edsoo.ru/ff0aaf8a
COEIMHEHUSI TIPOBOHUKOB
Pabota u mourHOCTH
51 ANEKTPUUECKOTO TOKa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0ab124
3akon Jlxxoyns-Jlenna
JlaboparopHas pabota
5 "Onpexnenenue paboOThl U bubnuorexa LIOK
MOLIHOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpuYecKue Lenu u
MOTPEeOUTENH
53 ANEKTPUUECKOU SHEPTUH B bubmorexa [OK
p p https://m.edsoo.ru/ff0ab660
obiTy. KopoTkoe
3aMbIKaHUE
54 [loaroroBka k bubmuoreka [{OK




KOHTPOJIBHOH paboTe 1o
TeMe "DIeKTpuiIecKre
3apsiibl. 3apsiKEHHbIE Tela
Y UX B3aUMO/JICUCTBUA.
[TocTosiHHbIN
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/ff0abd2c

KonTponbHas padota no
TeMme "DIeKTpUIeCcKue
3apsabl. 3apsLKEHHBIE Tena

bubmnoreka [IOK

55 .
M UX B3aUMOJICUCTBUS. https://m.edsoo.ru/ff0abea&
ITocTostHHEIN
AIEKTPUUYECKUN TOK"
56 ITocTosIHHBIE MATHUTEI, KX
B3alMOJICUCTBUE
Ypok-ucciie10BaHue
57 "N3yuenue mojeu 1 bubmorexa HOK
Y ; https://m.edsoo.ru/ff0ac3d0
IIOCTOSIHHBIX MAarHUTOB
MarnutHoe noiie.
MarnutHoe nojie 3eMiu 1 bubmuorexa [JOK
58
€ro 3HaYC€HHUE IS KU3HHU https://m.edsoo.ru/ff0acOba
Ha 3eMiie
OmnsIT Opcrena.
MarnutHoe noJjie
59 JJIEKTPUUYECKOTO TOKA bubmmorexa TIOK
p https://m.edsoo.ru/ff0ac1d2
MarsuTHoe€ 1ojie KaTyIK|
C TOKOM
60 | IIpumenenue 0.5 bub6nuoreka [IOK




AIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabora "UzyueHue
IEUCTBUSI MAarHUTHOT'O
TOJIs Ha TMIPOBOJTHHK C
TOKOM"

https://m.edsoo.ru/ff0ac74a

61

DIIeKTPOABUTATEINb
MMOCTOSTHHOTO TOKa.
Ucnonb3oBanue
ANIEKTPOJIBUTATENICH B
TEXHHYECKUX YCTPOHUCTBAX
U Ha TPaHCIOPTE.
JlaGopaTtopnas pabota
"KonctpyupoBanue u
n3ydeHue paboTh
ANEeKTpOoABUTATENS "

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel @apazaes. 3aKoH
AIEKTPOMATrHUTHOMN
unaykiuu. [Ipasuno Jlenma

63

DneKTporeHepaTop.
Crioco0sl nosty4eHus
AIIEKTPUYECKOW IHEPTHH.
DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX
HCTOYHHKAX SHEPIruu

64

IToaroroBka k
KOHTPOJIBHOM paboTe 1o




TeMe "DIEeKTpUYECKHEe U
MATrHUTHBIE SIBJICHUS"

65

KonrponbHas pabora mo
TeMe "DNeKTpuuecKue u
MarHuTHBIC sIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PezepsHblii ypok. Pabora c
TEKCTaMU 110 TeMe
"TeruioBble sABiIeHUA"

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

67

PesepBHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
"[TocTostHHBI
ANEKTPUUECKUH TOK"

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

68

PesepBHblii ypok. Pabora ¢
TEKCTaMU 110 TeMe
"MarHuTHbI€ siBJIeHUsA"

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

68

14.5




9 KITACC

No KomrgecTBo gacoB ONeKTpOHHBIE
h Hara mu¢poBEIe
n/ | Tema ypoka KoHTpomsHsie I[IpakTHaecKme
Bcero V3y9CHUA o0pa3oBaTeIIbHbIC
o paboThI paboThl
peCypCel
1 MexaHndeckoe JBHKEHUE. 1
MarepuasibHast TOUKa
Cucrema oTcyera. bubmuoreka [{OK
2 OTHOCUTEIBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBHKEHUS 4
bu6mmoreka [JOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEHOE IBIKEHUE .
HepasHomepHOe
4 MPSIMOJIMHEMHOE JBIKEHUE. 1
Cpennsisi ¥ MTHOBEHHAs
CKOPOCTh
[IpsimonuHeiiHoe bu6nuorexa [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIDKEHUE. Y CKOpEHHE 4
CkopocThb IPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO !
nerxeHus. ['padux
CKOPOCTH
7 JlaboparopHas paboTa 1 1 bubnnoreka [JOK
"Onpeesnenne yCKOpeHust https://m.edsoo.ru/ff0adbl




TeJa IPU PaBHOYCKOPEHHOM

I'yka

JIBHJKEHUH [0 HAKJIOHHOMN 8
IUIOCKOCTH"
CsoOoaHoe najgeHue Tell.
8
Omnebrtel [anunes
PaBHOMEpHOE ABUKEHHUE TTO
okpyxHocTu. [lepuon u bubnuoreka [IOK
9 4acToTa OOpaIeHHUs. https://m.edsoo.ru/ff0ael7
JIuneiinas u yriosas 6
CKOPOCTH
10 LlenTpocTpeMuTeNnbHOE
YCKOpEHHUE
bubmuoreka [{OK
IlepBrrit 3akoH HeroToHA.
11 p https://m.edsoo.ru/ff0ae61
Bexrop cuibl N
Bropoii 3akon HeroTOHA. bubmmorera [JOK
12 . https://m.edsoo.ru/ff0ae72
PaBHoOmelicTBYIOIIIAs cHia .
. bu6nmorexa [JOK
Tpertwnii 3axkon HrroToHa.
13 P https://m.edsoo.ru/ff0ae98
Cyneprnio3unus cui )
Pemenwne 3agau Ha bu6nmoreka [JOK
14 [IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HrroTona c
Cuna ynpyrocTtu. 3aKkoH bubmmorexa [IOK
15 yHpy ’ https://m.edsoo.ru/ff0aeca

2




Petenue 3agay mo reme

16
«Cwuiia ynpyroctu»
JlaGoparophas pabota bub6nmorexa [IOK
17 «OrnpeneneHue KecTKOCTH https://m.edsoo.ru/ff0aee2
PY>KUHBD) 8
bu6nunoreka [JOK
18 Cuna tpeHus https://m.edsoo.ru/ff0af73
8
Pemenwne 3amaq mo Teme bubmorera [JOK
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» p
JlaGoparopHas pabota
"Onpenenerue bubmuoreka [{OK
20 P https://m.edsoo.ru/ff0af8b
KOd(pPUIIUEHTA TPEHUS .
CKOJIb)KeHUs" -
Pemenue 3a1au mo reme bubmuorexa [JOK
21 "3akonbl Hetorona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpenus"” e
Cua TSHKECTH M 3aKOH
bubnnoreka [IOK
BCEMHUPHOT'O TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOIHOTO A
naJCHUS a
VYpok-koH(pepeHIHs
" JIBM>KEHUE TENl BOKPYT
23 rPaBUTAIIMOHHOTO LIEHTPA

(ConneuHnas cucrema).
lNanaktukn"




Petenue 3agay mo reme

24 "Cuia TS)KeCTH U 3aKOH brbmmorexa [TOK
" https://m.edsoo.ru/ff0af5{8
BCEMUPHOT'O TATOTEHUS
[TepBas kocMHuueckas bubnuoreka [IOK
25 ckopoctb. HeBecomocTs 1 https://m.edsoo.ru/ff0af33
neperpy3Ku c
PaBHOBecue maTepuanbHON
TOYKH. AOGCOTIOTHO TBEPIOE bubnnorexa [JOK
26 teno. PaBHoBecHe TBEPAOTO https://m.edsoo.ru/ff0afe3
TeJa C 3aKPEIIEHHON OChIO 6
BpaIeHus
27 MowmeHnT cuisl. LleHnTp
TSKECTU
Pemenue 3amay no treme bu6mmoreka [JOK
28 "MowmeHT cuinsbl. Llentp https://m.edsoo.ru/ff0b02b
TOKECTH" 4
[ToaroroBka K KOHTPOJIBHOM
bubmnoreka [HOK
pabote 1o Teme
29 " https://m.edsoo.ru/ff0b040
MexaHnueckoe OBUKEHHUE. 2
Bs3aumozeiictBue Ten" -
Kontponbhas pabota mo
TeMe "MexaHnueckoe bubmotera [JOK
30 . https://m.edsoo.ru/ff0b06e
nBrkeHue. Bzaumoneiictaue .
Ten" -
31 WNmnynec Tena. mmynsce bubnnorexa [IOK

CUJIBL. 3aKOH COXPaHEHUs
MMIYJIbCAa. YTIPYroe u

https://m.edsoo.ru/ff0b07f
a




HEyIpyroe B3anMOJECHCTBHE

Pemenue 3a1a4 mo treme bubmuoreka [JOK
32 "3aKoH cOXpaHEHUs https://m.edsoo.ru/ff0b096
uMItysabca' c
Ypok-koH(pepeHus
33 "PeakTrBHOE JBMKEHUE B
IIPUPOJIE U TEXHUKE"
Mexanuyeckast pabota u bubmorexa LIOK
34 https://m.edsoo.ru/ff0b0a8
MOIIHOCTb 4
bu6mmoreka [JOK
PaboTa cuitbl TSHKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI TPEHUS %
JlaGoparopHas pabota
«Omnpenenenune padOThI CUIIBI
36 TPEHUS IPU PAaBHOMEPHOM
JIBIJKEHUHU TeJa 0
TOPU30HTAITBHON
MTOBEPXHOCTU
37 CBs13b 2HEPTUU U PaOOTHI.
IloTenumanbHas 3HEprus
Kunernueckas sHeprus. bubmnoreka [HOK
38 Teopema 0 KWUHETHYECKOM https://m.edsoo.ru/ff0b0c3
SHEPrUH 2
19 3aK0H COXpaHEHUS YHEPTUH

B MEXaHUKE




JlaGopaTopHnas pabota bubnnorexa [JOK
40 «M3ydenne 3akoHa https://m.edsoo.ru/ffOb12f
COXPaHEHHUS SHEPTUI» e
bubnnoreka IIOK
KonebatenbHoe 1BUXKEHUE U
41 https://m.edsoo.ru/ff0b185
€ro XapakTepUCTUKU g
3aryxaromue KojaeOaHus. bubnnorexa [IOK
42 BriHyk/1eHHBIC KOJICOaHMS. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
13 Matematuyeckuit u
NPYXUHHBIA MasTHUKU
Ypok-uccnenoBanue
Bbubnuoreka [JOK
«3aBUCUMOCTb MIEPHOIA
44 . https://m.edsoo.ru/ff0b197
KoJie0aHUH OT )KECTKOCTH .
MPYKUHBI U MAacChl Tpy3a» N
45 IIpeBpalienre 3Heprum Npu
MEXaHHUYECKUX KOJIeOaHUIX
JlaGoparopHas pabota
bu6mmoreka [JOK
«OmnpeneneHne 4acToTel U
46 . https://m.edsoo.ru/ff0blae
nepuoaa Konebanui .
HPYKUHHOTO MasTHUKA» -
JlaGoparopHas pabota
«IIpoBepka HE3aBUCUMOCTH bubnuoreka [IOK
47 nepuojia KojaebaHuii rpysa, https://m.edsoo.ru/ff0b197

[IOJIBEIIEHHOTO K HUTH, OT
Macchl rpy3a»

a




48

MexaHn4uecKne BOJHEI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpogosibHBIE 1
MOTIEPEYHBIC BOJIHBI

bubmuoreka [{OK
https://m.edsoo.ru/ffOb21f
e

49

Ypoxk-koHpepeHus
"MexaHH4eCcKHU€e BOIHEI B
TBEPAOM TeEIIE.
CelicMudeckue BOJTHBI"

50

3ByK. Pacnipoctpanenue u
OTpakKeHHE 3BYKa

51

VYpok-uccnenoBaHue
"Habaroneaue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacTOThI"

52

I'poMKOCTb 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
PE30HAHC

53

VYpok-koH(pepeHHs
"VapTpa3Byk 1 HHPpPa3BYK B
NPUPOJIE U TEXHUKE"

bubnnoreka IIOK
https://m.edsoo.ru/ff0b23¢

a

54

IToaroToBKa K KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHu4eckue
Kosie0aHusi U BOJHBI"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b25f
0

55

KonTtponbhas pabota no
TeMe "3aKOHBI COXPAHEHUS.
MexaHn4eckne KojaeOanus u




BOJIHBI"

DNIeKTPOMarHuTHOE TOJIE.

bubmnoreka [HOK

56 https://m.edsoo.ru/ff0b2ab
ONeKTPOMarHuTHbIE BOJIHBI .
CaoiicTBa
57
AIIEKTPOMATHUTHBIX BOJIH
VYpok-koHpepenuus "Hlkana
ANIEKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK
58 Ucnonb3oBanue https://m.edsoo.ru/ff0b2fe
AIIEKTPOMATHUTHBIX BOJH 6
I COTOBOM cBs3H"
Ypok-uccnenoBanue
"N3yuenne cBONCTB bubnmoreka [[OK
59 BJIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MOMOIIbI0 MOOMJIBHOTO c
tenedona"
Pemenue 3amau Ha
60 OTIpEICTICHUE YaCTOTHI U
JUTHHBI 3JICKTPOMAarHATHOM
BOJIHBI
DJeKTpoMarHuTHasi Ipupoa bubnuorexa ITOK
61 cBeta. CKOpOCTh CBETA. https://m.edsoo.ru/ff0b31d
BouHoBbIe cBOMCTBa cBETa 0
Hcrounuku cBera.
. bu6mmoreka [JOK
IIpssMonuneitHOE
62 https://m.edsoo.ru/ff0b365

pacrpocTpaHEHHE CBETA.
3armenus ConHua u JIyHsl

8




63

3aKOH OTpa)XE€HUsI CBETA.
3epkana. Pemenue 3agau Ha
MIPUMEHEHHUE 3aKOHa
OTpPaKCHHS CBETA

bubmuoreka [{OK
https://m.edsoo.ru/ff0b38¢
4

64

[Ipenomnenue cBeta. 3aKoH
MIPEJIOMJICHUS CBETA

bubmnoreka [HOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHoe BHyTpeHHEE
OTpa)XEHHE CBETA.
Hcnonbs30BaHue MOIHOTO
BHYTPEHHETO OTPa’KE€HUS B
ONTUYECKUX CBETOBOJAX

bubmnoreka [HOK

https://m.edsoo.ru/ff0b3c5
c

66

JlaGopaTopHas pabota
"UccnenoBanue
3aBUCUMOCTH yTJia
MIPETOMIICHUS] CBETOBOTO
Jqyd4a OT yrijia NajJieHus Ha

nn

rpaHule "BO3yX-CTEKIJIO

67

Ypok-koH(pepeHIHs

"M cnonp30BaHUE MOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOIBI,
OINTUKOBOJIOKOHHAS CBS3b"

68

JInuzel. OnTnyeckas cuna
JINH3bI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2
c

69

[Toctpoenne nzodpaxxeHuii B

bubnnoreka [IOK




JIMH3ax

https://m.edsoo.ru/ff0b444
a

JlaGopaTopHas pabota
"Onpenenenue HOKyCHOTO

bubmnoreka [HOK

70 N https://m.edsoo.ru/ff0b420
pPacCTOSHUS U ONITUYECKOU 6
CWJIBI coOuparomieit JTH3bI" -
Ypok-koH(pepeHIHs bubnuorexa [JOK
71 "Onruyeckue JINH30BbIE https://m.edsoo.ru/ff0c0a7
npubopsr" e
bu6mmoreka [JOK
I'na3 kak ontudeckas
72 https://m.edso0.ru/ff0b468
cUCTEMa. 3peHue A
Ypoxk-koHpepeHuus
73 "ledextol 3penus. Kax
COXpaHUTh 3peHue"
Paznoxenue 6enoro ceera B
bubnnoreka [IOK
cnektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnoeHue CrieKTpabHbIX .
1BeToB. Jlucnepcus cBera -
JlaGopaTopHas pabota
"OnBITHI IO PA3JI0KEHUIO
0eJIoro cBeTa B CIIEKTP U bubmuorexa [{OK
75 BOCIIPHUATHIO LIBETA https://m.edsoo.ru/ff0c0e2
MPEIMETOB MPHU UX a
HAOIIOICHUH uepe3
I[BETOBbIE (PUIBTPHI"
76 YpoK-pakTUKymM




"BoaHOBEBIE CBOMCTBA CBETA:
Jycriepcust, MHTepdepeHnus
u gudpaknus”

OmneiTel Pesepdopaa u

bubnnoreka IIOK

77 https://m.edsoo.ru/ff0c12a
TJIaHETapHAasi MOJICb aTOMa g
73 IToctynater bopa. Monens
aroma bopa
HcnyckaHue 1 norjiomnieHue bubnnorexa [IOK
79 cBeTa aToMOoM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuneiiyaTeie CIIEKTPHI c
Ypok-nipaKkTuKym bubnuorexa [IOK
80 "HaGmronenue ciekTpoB https://m.edsoo.ru/ff0c155
UCITyCKaHHS" 0
bubmnoreka [HOK
81 PannoakTHBHOCTH U €€ BUABI https://m.edsoo.ru/ff0c167
2
CtpoeHne aTOMHOTO siipa bubmorexa LHOK
82 P pa- https://m.edsoo.ru/ff0c18a
Hyxknonnas monens .
bubnnoreka IIOK
PannoakTruBHBIC
83 https://m.edsoo.ru/ff0clal
npeBpaiieHus. M3oromsl 4
Pemenue 3amay no reme: bubmuoreka [{OK
84 "PagmnoakTuBHBIE https://m.edsoo.ru/ff0c1b4
npespauieHus” a
85 [Tepuon monypacnana




VYpok-koH(pepeHIHs
"PannoakTuBHBIC U3ITYYCHUS

bubmuoreka [{OK

86 https://m.edsoo.ru/ff0c212
B IIPUPOJIE, MEIULIMHE, p
TexHuKe" -
SnepHble peakuu. 3aKOHbI bub6nmoreka [IOK
87 COXpAaHEHUS 3apsA0BOTO U https://m.edsoo.ru/ff0c1c5
MacCOBOI'0 YHCEN 8
OHeprus CBA3M aTOMHBIX bu6nuorexa [IOK
88 anep. CBsi3b Maccel 1 https://m.edsoo.ru/ff0c1d7
SHEPruu a
29 Pemenue 3anaq mo Teme
"SAnepubie peakuun"
Peaxuu cunTesa U qecHU bubnnoreka [HOK
90 snep. UcTouHUKY SHEprun https://m.edsoo.ru/ff0c1e8
ComHua u 3BE31 8
VYpok-koH(pepeHIHs
" nepHas SHepreTHKa.
91 JlelicTBUA paluOaKTUBHBIX
W3JIyYEHUI Ha )KUBbIE
OopraHu3msl"
[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme bubnuorexa [JOK
92 "DNEeKTpOMarHuTHOE MOJIE. https://m.edsoo.ru/ff0c223
DIIeKTPOMArHUTHBIC BOJTHBI. e
KBanToBbIC siB1EHUSA"
93 KonTponbnas pabota no

TeMe "DJIeKTpOMarHUTHOE




nose. DJIEKTPOMAarHUTHbIE

BoJiHBL. KBaHTOBBIE ABIECHUA"

[ToBTOpenue, obo0IIEHHE.
JlaGopaTopHbie pabOTHI 1O

bubmuoreka [{OK

94 . https://m.edsoo.ru/ff0c245
Kypcy "B3aumoneiictue .
Ten" -
[ToBTOpeHue, obo0IIEeHHE.
Pemenne pacueTHBIX U bubmmorexa [TOK
95 https://m.edsoo.ru/ff0c257
Ka4eCTBEHHBIX 3aa4 110 )
teme "TeruoBbie mporecchr” a
[ToBTOpenue, 06001IIeHNE.
Pemenue pacueTHbIX U bubnnorexa [HOK
96 Ka4yeCTBEHHBIX 3a]1a4 MO https://m.edsoo.ru/ff0c2a2
teme "KIIJI TeruoBsIx 2
nBurareieit”
[ToBTOpEHME, 0O60OIICHHE.
Pemenue pacueTHbIX U bubnnorexa [IOK
97 KA4eCTBEHHBIX 3a7a4 10 https://m.edsoo.ru/ff0c2b3
teme "KITJ] 0
AJEKTPOYCTaHOBOK"
[ToBTOpeHue, 06001IeHNE. bubmuorexa [{OK
98 JlaGopatopHbie pabOTHI 1O https://m.edsoo.ru/ff0c2c5
Kypcy "CBeToBbIe siBICHUS" 2
[ToBTOpeHue, 060061IeHNE.
Pabora ¢ TekcTamMu o Teme bubnmorexa [TOK
99 https://m.edsoo.ru/ff0c2d6

"3aKOHBI COXpaHEHUS B
MeXaHuKe"

a




[ToBTOpeHue, 06061IEeHNE.

bu6nunoreka [JOK

100 PabGoTa ¢ TexcTamu o TeMe 1 https://m.edsoo.ru/ff0c2e8
"Konebanus u BOJIHBI" 2
[ToBTOpeHue, 0600IICHHE. bubnnorexa [IOK

101 Pabora ¢ Tekctamu o Teme 1 https://m.edsoo.ru/ff0c304
"CBeToBBIE SIBIEHNA" 4
[ToBTOpeHue, obo0IIEeHHE.

102 PaboTa ¢ TekcTamu 1o Teme !
"KBaHToBas u sipepHas
¢duzuka"

OBIIEE KOJIMYECTBO YACOB 102 o7

I10 ITPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI V1 VAEHUKA

METOINYECKHE MATEPHAJIBI U1 YUYUTEILA

IMM®POBLIE OBPA30OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETH
HNHTEPHET
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