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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3MKke Ha ypOBHE OCHOBHOrO 00I1Iero o0pa3oBaHMs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOi paboudel MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanusi yueonoro npeameta «Duznka».

Copepxanre mnporpaMMbl 1O (DU3HMKE HAIpaBICHO Ha (POPMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYalOUIUXCS W OPTaHU3AIUI0 W3Y4YEHUS
bU3MKKM Ha AESITEIBHOCTHON OCHOBEe. B mporpamMme mo ¢u3uWKe YYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIPEIMETHBIE CBSI3UM €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTI'O 00IIIEr0o 00pa3oBaHMUs.

[Iporpamma 10 (Qu3MKE YCTAaHABIMBAET paclpeieieHrue y4yeOHOro
Matepuana Mo rojaM oOyuyeHus (MO KjaccaM), TMpeiaraerT MIPUMEPHYIO
MOCJEAOBATENBHOCTh H3YyYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTUSA
MPEAMETHOIO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yYarouXCsl.

[Iporpamma mo ¢usnuke pa3paboTaHa C IETbI0 OKa3aHUS METOIUYECKOM
MIOMOIIIY YYUTEITIO B CO3/IaHUU paboyelt MporpaMMbl 10 Y4eOHOMY TIPEIMETY.

®usnka SABISIETCS CUCTEMOOOPA3yIOIIUM I  €CTECTBEHHOHAYYHBIX
y4eOHBIX TTPEIMETOB, MMOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHUH, W3y4yaeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMUEW U (PU3NUECKOU
reorpaduell, BHOCHUT BKJIaJ B ©CTECTBEHHOHAyYHYI) KapTHHY MHUDa,
MPENIOCTaBIsIeT HamOosiee SCHbIE O00pas3ilbl MNPUMEHEHHS HAYYHOTO METOo/Ia
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 TIaBHBIX 337a4 (pu3nyeckoro oOpa3oBaHMsI B CTPYKType OOIIEro
0o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢us3ukn Ha 0a30BOM ypOBHE IMpEANoOJjaraer oOBJIaJCHHE
CIEAYIOUMMHA KOMIETEHTHOCTSAMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

e HAyYHO OOBSCHSTH SIBJICHHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPIPETUPOBATH JAHHBIE U KMCIOJIb30BaTh HAyYHbBIE J0KA3aTEJIbCTBA
TSl IOJTYYEHUSI BBIBOJIOB.

[lenmu wusydyeHuss ¢GU3NKKA HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS
onpenenensl B KoHnenmuu mnpenofaBaHus ydeOHOTO mnpeamera «®Dusmka» B
oOpa3oBareNbHBIX oOpranuzanusax Poccuiickoit ®@enepanu, peagu3yrOIIMX
OCHOBHbIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelICHUEM
Kosuternun MunuctepcTBa npocpenienus Poccuiickoit @enepaiuu (IpoToKosa ot 3
nexaopst 2019 r. Ne TTK4BH).

Heau nzyyenus: pusvMKu:



e TpUOOpETEeHHE HHTEpeca W CTPEeMJICHHsI OOYyYarolIMXCsS K HayJYHOMY
U3yYeHUIO TPUPOABI, Pa3BUTHE WX HWHTCIUIGKTYAIBHBIX UM  TBOPYECKUX
CIIOCOOHOCTEWN;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe¢ TMO3HAHUS U
(dbopMHpOBaHKE UCCIIEOBATENHLCKOTO OTHOIICHHUS K OKPY KAIOUIUM SIBICHUSM;

e (opMUpOBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3yibTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (opMupOBaHHE TPEIACTABICHUN O PONHM (DU3UKHU IS PA3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH;

e pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax  Oymymiei
npo(heCCHOHANFHOW  NIeATEIHHOCTH, CBS3aHHONW C (DU3HWKOW, TMOATOTOBKA K
nanpHeneMy 00y4eHHIO B 9TOM HaIIPaBJICHUU.

JlocTkeHHe ATHX IieNield mporpamMMmbl 1o (DHU3WKE HA ypOBHE OCHOBHOTO
o01m1ero o0pa3oBaHus 00€CIIEYNBACTCS PEIICHUEM CIIEIYIONINX 3a1aY:

e mpuoOpeTeHHEe 3HAHUW O JUCKPETHOM CTPOCHMHM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e MpUOOpETEeHHE YMEHUU OMUCHIBATH U OOBACHATH (PU3UUECKHUE SBICHUS C
WCTIOJIb30BAHUEM ITOTyYCHHBIX 3HAHUH;

e OCBOGHHE METOJOB pEIICHUS MPOCTEHIIMX pPACYETHBIX 3a4ad C
UCIIOJIb30BaHUEM buznueckux MOJIeNIeH, TBOPYECKHX u
PAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE yMEHHMHA HAOIIOJATh TPHUPOAHBIC SIBICHUS U BBITIOJIHATH
OMBITHI, Ja0OpaTopHble pabOTBl W OKCIEPUMEHTAIbHBIC HCCICIOBAaHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX TPHOOPOB;

e  OCBOEHHE MPHUEMOB pabOTHI ¢ HH(MOpMaLHEH PUINIECKOTO COJIEPIKAHUS,
BKIItoUass WHGOPMAIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHalu3 W
KPUTHYECKOE OlIeHWBaHKE WH(POpMALUY;

e 3HAKOMCTBO cO cdepamu  TOpodeCcCHOHATBHOM  JEATEIHHOCTH,
CBSI3aHHBIMU C (PU3MKOW, W COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
obOpasoBanms oTBoaUTCs 238 "acoB: B 7 kiacce — 68 gacoB (2 yaca B Henemo), B 8
kiacce — 68 yacoB (2 gaca B Henemo), B 9 kimacce — 102 gaca (3 gaca B HEAEIIO).

[Ipennaraemslii B mporpamMMe no (pu3MKe nepevyeHs 1ad0opaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb JIeJaeT BbIOOp MPOBEICHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYATbHBIX OCOOCHHOCTEH
00y4aromuxcsl, CIIUCKAa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeiaraéMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 10 (hH3HKeE.



COIEPKXAHUE OBYUYEHUA

7 KJIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY:KaIOIero MUpa.

®usnka — Hayka o mnpupone. SBmeHus npuponsl. Ouznueckue SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbl. M3mepenue ¢(usnueckux BenuuuH. Puznyeckue
npudopsl. [lorpemnocts n3mepennii. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢usuka wu [gpyrue ecTeCTBEHHbIE HAayKd H3Y4yaloT MPUPOLY.
EcTtecTBeHHOHAyuYHBId METOJl TO3HAHMS: HAONIOJCHHE, TMOCTAaHOBKA HAYYHOTO
BONPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
Habmogaemoro sBieHus. Onucanne GU3NUEeCKUX SBJICHHUM ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIC
SBJICHUSL.

2. @usnueckue NpuOOPHI U IpoLEaypa NPIMbIX U3MEPEHU aHAIOTOBBIM U
UG poBBIM TPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

Omnpenenenue 1EHbI ASNEHUS MIKAIbl U3MEPUTEIHLHOTO MpHOopa.
N3mepeHne paccTosHUM.

N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpenenenue pa3MepoB MajbIX TEI.

5. H3mepenue temieparypsl NP MOMOLIM KUAKOCTHOIO TEPMOMETpA U
JaTYuKa TeMIEpaTypBbl.

6. IIpoBenenue mccien0BaHUs 1O MIPOBEPKE TMIIOTE3bI: JAIBHOCTD MOJETA
HIapuKa, MymeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIE BBICOTA ITyCKa.

Pasnen 2. [lepBoHayajibHble CBeeHHUsI 0 CTPOEHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBmkenne wyactul BeniectBa. CBfA3b CKOPOCTH JIBMKEHUS YacTHL[ C
TemnepaTypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHMUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ia30B, KUAKOCTEU U TBEPIBIX
(KpuCTaIIM4eCKnX) Tell. B3anMoOCBsA3bp MEXIy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmronenne 6poyHOBCKOTO JABHKEHUS.

2. Habmroaenue nuddysuu.

3. HaOmiogenue  siBIEeHUN,  OOBSCHSIOIIUXCS  NPUTSDKEHUEM WM
OTTAJIKMBAaHUEM YaCTHUI] BELIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OuneHka [auameTpa aroMa METOAOM PSAIOB (C HCIOJb30BaHUEM

dbotorpaduii).

o



2. OnpIThl 10 HAOJIOICHUIO TEJIOBOTO PACIIUPEHHUS ra30B.

3. OnbITHI 10 OOHAPY>KEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3pgen 3. JIBu:KeHHe H B3aUMOJAeHCTBHE TeJl.

MexaHnueckoe IBHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér myTtu u
BPEMEHU JBUKEHUS.

SBnenue mHepuuu. 3aKOH HMHEpUMH. B3amMopeilcTBME Ten Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BelecTBa.

Cuita Kak XapakTepUCTHUKaA B3anMOoOJeUcTBUsA Tell. Cuia ynpyrocTd U 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TITOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTUX IutaHerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHn4ecKoro JIBHKEHUS Tela.

M3mepenne cKopoCTH NPAMOJIMHENHOTO ABUKEHHS.
Habmronenue siBjeHUS] HHEPIIUH.

Habmronenne n3MeHeHus: CKOpOCTH MPHU B3aUMOJIEHCTBUU Tell.
CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlaéopamopubw pabomul u onvimeol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JIBHKEHUA (IIApUKa B
AKUIKOCTH, MOJIEIH JIEKTPUYECKOTO aBTOMOOUIIS U TaK JIajiee).

2. OmpeneneHue cCpeiHe CKOPOCTU CKOJIBKEHHsSI OpycKa WU IIapuKa 1o
HAKJIOHHOU IUIOCKOCTH.

3. OnpexeneHne MIOTHOCTU TBEPAOIO TENA.

4. OnbpITHI, IEMOHCTPUPYIOLIUE 3aBHCUMOCTh pacTsKeHUs (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmnbIThl, 1€MOHCTPUPYIOILKE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBXEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIICHHS U YBEJIMUEHUs aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBlieHUs rasa ot oOb&ma, TemrepaTypbl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIyOWHBIL. ['mMapocraThyeckuid
napajaokc. Cooburaronigecs: cocysl. ['MapaBnuyeckie MeXaHu3Mbl.

AtMocdepa 3emian u armocepHoe napneHue. [IpuymHbl CylecTBOBaHMS
BO3aywHOW o6osouku 3emiu. OnbiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCHMOCTh aTMOC(EPHOTO AABIIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 1715 U3MEPEHH aTMOC(PEPHOTO 1aBICHUSI.

S N



JlelicTBHE )KUJIKOCTH U Ta3a Ha MOIPYKEHHOE B HUX TeNO. BelTaikuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.
3aBUCUMOCTbH JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaua naBieHUs KUJIKOCTBIO U Ta30M.

Coobmiaromuecs: COCyabl.

['mppaBnuuecknii mpecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BbEMa MOTPY>KEHHOW YacTH
T€Ja ¥ MIIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJIKHUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue miaBaHMs TEJl: IJIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOLIEHUS MJIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnuie padbomel u onvimol.

1. HccrnemoBanue 3aBUCHMOCTH Beca Tejla B BOJie OT 00bEMa MOTpyKEHHON
B JKMJKOCTb YAaCTH TEJa.

2. OmnpeneneHue BBITAIKUBAIOLIEH CUJIbL, JCHCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIbI, JEUCTBYIOIIEW Ha
TEJIO B JKUAKOCTH, OT MacChl TeJa.

4. OnpITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAIKUBAIOLIEH CHUJIBI,
JEeUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT 00BhEMA MOTPYKEHHON B KHUJKOCTh YaCTH
T€Ja U OT INIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
OIpeNIeJIEHUE €€ IPY30I0AbEMHOCTH.

Pa3znen 5. PabGora 1 MOIIHOCTH. DHEPIrusi.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MeXaHW3MBI: pbIYar, OJOK, HAKJIOHHAS TIUIOCKOCTh. [lpaBuio
paBHOBecus pbluara. llpumMeHeHue TmpaBuia pPaBHOBECHS phluara K OJIOKY.
«3omnoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas »sHeprusa. KuHeTnueckas W TNOTEHUHAIbHAsA JHEPIUS.
[IpeBpallieHrie 0OJTHOTO BU/Ia MEXAHUUYECKOW SHEPTHU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUM B MEXaHHUKE.

Hemoncmpayuu.

1. IIpuMepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpenenenue padOThl CHIIbI TPEHUS MPU PABHOMEPHOM JIBUJKEHHUH Teja
10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBanue yclIOBUM PaBHOBECHS pblyara.

3. H3smepenne KIIJ] HaKIOHHON MIIOCKOCTH.

4. HM3ydeHune 3aKk0HA COXpPAHEHUS MEXAHUYECKON YHEPTUM.

AN



8 KJIACC

Paznen 6. TenioBbIe siBJIEHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, KXUIAKOTO W Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUA MOJEKYJISIPHO-KUHETUUECKOM TEOPHH.
CmaurBaHU€ U KaOWJUISIPHBIE ABJIEHUS. TEnaoBoe paciMpeHue U CoxaTue.

Temnepatypa. CBsi3b TeMHOepaTypbl CO CKOPOCTHIO TEIIOBOTO JIBUYKECHUS
gactull. BuyTpenHsiss sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEpPIruu:
Temionepeaaya u COBEpIIICHUE paboOThI. Bunpr TeIUIoNepeavu:
TEIJIONPOBOHOCTb, KOHBEKIIUS, U3TyUYCHHE.

KonnuecTBo TenmnoTel. Y aeabHas TEIIOEMKOCThH BelllecTBa. TemiooOMeH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TemIoBOro Oamadca. IlmaBienune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcarus. Mcmapenme. Kunenme. YnmenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(epHOro
JIaBJICHUSL.

BrnaxHocTts Bo3yXa.

DHeprus TOIJIMBA. Y IelibHAs TeIJIOTa CTOPaHMUSL.

[Tpunnmner pabotel TemnoBbix asurarenerd KIIJ[ TemmoBoro nsurartens.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS ¥ TPEBPAICHUS YHEPTUU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpauuu.
HaGmronenre 6poyHOBCKOTO ABUYKEHUS.
2. Habmonenue nuddysun.
3. HabGnrogeHue siBIeHUI CMaYMBaHUS U KaMWUISIPHBIX SBJICHUM.
4. HaGmonenune TenmioBoro paciuimpeHus Tell.

5. HV3menenue nmaBieHuWs raza mpu W3MEHEHUH O00bEMA W HArpeBaHUU WITU
OXJIQXKICHUH.

6. IIpaBuna u3amMepeHus: TeMIEpPaTyphl.

7. Buael Tenonepenayu.

8. OxuaxxaeHue npu COBEPIICHUH pabOTHhI.

9. HarpeBanue npu coBeplieHUU padOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHUE TEIIOEMKOCTEH pa3IMYHBIX BELIECTB.

11. HabGmronenue KumeHus.

12. HaOmnroieHre nocTosHCTBA TEMIEPATYPbI ITPH MJIABJICHUU.

13. Moaenu TeIIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomel u onvimol.

1. OmbITEI MO OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO MPUTSKCHUS.

2. OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM UJTU caxapa.



3. OnbIThl MO0 HAOJIOJACHUIO TEIIOBOTO PACHIMPEHUs Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

4. OmpeneneHne NaBIeHUS BO3ayXa B OalJIOHE MITIPHIIA.

5. OnbITBl, IEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJCHUS BO3JlyXa OT €ro
00bEMa 1 HArpeBaHUS WM OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JMHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOMKA
XKHUIKOCTU B TEPMOMETPUIECKOMN TPyOKE OT TEMIIEPATYPHI.

7. HaOntonenue u3MeHeHUsI BHYTpPEHHEH OHHEpruu Teja B pe3ysbTare
TEerIonepeaayu U padoThl BHEITHUX CHUJI.

8. HccnemoBaHue siBIEHHS TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOJHOW U
ropsiueu BOIBI.

9. OmnpeneneHUe KOJIUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOW IpHU
TEIMJI000MEHE C HAIPEThIM METANTUYECKUM LUITUHIPOM.

10. OnpeneneHue yaelIbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnepoBanue mpouecca UCIapEeHUs.

12. OmpeneneHue OTHOCUTEIBHON BIAXKHOCTH BO3/IyXa.

13. OmnpezneneHue yaeIbHOM TEIIOTHI TJIaBJICHUS JIbJIA.

Pa3zpnen 7. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onextpuzanus Tea. J[Ba poma 3NeKTpUUECKUX 3apAnoB. BsaumonelicTBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICMCTBUSA
3apsHKEHHBIX TEJl OT BEJMYUHBI 3apAJI0B U PACCTOSIHUS MEXKIY TEJIAMH).

Onektpuueckoe noJie. Hampsok€HHOCTh anektpuyeckoro nois. [IpuHuun
CyNEPNO3ULIMH JIEKTPUUECKUX TTOJIEHN (HAa KaU€CTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUYECKUIN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsAa.

DNEeKTpUYECKUd TOK. YCIOBHS CYLIECTBOBAHUS AJIEKTPUYECKOrO TOKA.
NCTOYHMKN TOCTOSIHHOTO TOKa. JIEMCTBHUS 3IIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna ToOka. DJIEKTPUYECKOE  HaIpsKEHUE.
ConpoTHBIIEHHE MPOBOJHHKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBA. 3aKoH Oma
o ydactka upend. llocnenoBarenbHOoe W mapajuIebHOE  COCIMHEHUE
ITPOBOJIHUKOB.

PaGota W MOIIHOCTH dJEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenua.
DNEeKTpUYECKHUe LENu U MOTPeOUTeNnu 3JeKTpuIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKAHUE.

[TocrosiHHBIE ~ MarHuThl.  B3anmoneicTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MaraHuTHoe noje 3eMJIM U €ro 3Ha4eHUe Uil )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarHuTHoe TMoOJie  JJIEKTpUYECKoro Toka. [IpumeneHune
AJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MATHUTHOIO MOJISI HA IPOBOJAHUK C TOKOM.
DNeKTpOoJBUraTellb MOCTOSTHHOTO ToKa. lcnonb3oBaHWe >IEKTpOJBUTaTesiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.



Onbitel @apanes. SABneHue sneKTpoMariuTHON uHaykuu. [Ipasuio Jlenna.

DneKTporeHeparop. CriocoObl  MONy4eHHUS] ~ DJICKTPUUECKOHW  DHEPIHH.
DNEeKTPOCTAaHIIMK HAa BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHH.
Hemoncmpayuu.

DnekTpu3anus Tel.
JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpONCTBO U JEUCTBUE ANEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIIUS.
3aKOH COXPAaHEHUS IINEKTPUUECKUX 3apsI0B.
[IpoOBOAHUKH U TUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlencTBUsI SIEKTPUUECKOTO TOKA.
DNEKTPUYECKUN TOK B )KUIKOCTH.
["a30BbI1 pa3psia.
N3mepenre Cuiibl TOKa aMIIEPMETPOM.
N3mepeHre 3neKTpUUeCKOTro HaMpsKEHUS! BOJIBTMETPOM.
Peocrar u marazus conpoTUBIICHUM.
. BzaumopenicTBrEe TOCTOSHHBIX MArHUTOB.
MopaenupoBaHrue HEBO3MOXKHOCTH Pa3/I€JICHHs TOJIFOCOB MarHUTA.
MopaenupoBaHue MATHUTHBIX MOJIEN TOCTOSIHHBIX MArHUTOB.
OnbIT Dpcrena.
MarHuTtHoe€ 1noje Toka. DJIEKTPOMarHur.
JlelicTBME MarHUTHOTO MOJIL HA POBOJHUK C TOKOM.
DJIEKTPOIBUTATENb NOCTOSTHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.
OneiTel @apasnes.
24. 3aBUCMMOCTb HaNpaBJEHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHUM €ro
BO3HUKHOBEHHUS.
25. DJIEKTpOoreHepaTop MOCTOSSHHOTO TOKA.
Jlabopamopnuie pabomel u onvimol.
1. OnpITel 1O HAOTIONEHUIO OAJIEKTPHU3AlMUA TeN WHAYKIMEH H TpHu
COIPUKOCHOBEHUHU.
2. HccnenmoBanue IeWCTBUS DJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH U
JTURJIEKTPUKHU.
3. COopka u mpoBepKa padOThI AIEKTPUUECKON LIEMH MOCTOSIHHOTO TOKA.
4. H3MmepeHue U peryaIupoBaHUE CHJIbI TOKA.
5. H3mMmepeHue u peryampoBaHuE HANPSHKEHUS.
6. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.
7. ONBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJIHUKA OT €ro JJIMHBI, MIOMAIU MOMNEPEYHOIO CEUYCHUS U
Marepuarna.
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8. IIpoBepka mpaBWJIa CIIOKEHUS HANPSHKEHUW NPHU IOCIEN0BATEIBHOM
COEAMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna Uil CHJIBI TOKA IPH NAPaLIEIbHOM COECIVHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOThI ANMEKTPUUECKOTO TOKA, MAYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHue MOIIHOCTUA 3JIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3ucrope.

12. WccnenoBaHne 3aBUCMMOCTH CHJIBI TOKA, UAYILIETO YEepe3 JaMIIOUKy, OT
HANPSKEHUS HA HEW.

13. Onpenenenue KIIJ[ narpesarens.

14. WccnenoBaHne MarHUTHOTO B3aMMOJICHCTBUS ITOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MAarHUTHOrO TMTOJIA IIOCTOSHHBIX MAarHUTOB IIpU  HX
00bEIMHEHNH U PA3CICHUH.

16. WccnenoBanne NEUCTBUS dIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOLUIME 3aBUCHUMOCTb CHJIBI B3aUMOJEHUCTBHS
KATYIIKU C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPABJICHHs TOKA B KaTYIIIKE.

18. M3yueHune nercTBUs MArHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u usyueHue padoThl SIEKTPOABUTATEIS.

20. M3mepenue KIIJl 35eKTpoABUTraTeIbHOM YCTAHOBKH.

21. OnbITEl MO MCCIEIOBAHUIO SIBJICHUS DIIEKTPOMAarHUTHOM HHIYKIIHH:
UCCIIEJOBAaHUE N3MEHEHUI 3HAUEHUS U HANPABJICHUS MHIYKIIMIOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHA.

Mexannueckoe paBwxkeHue. MarepuanbHass Touka. CucremMa OTcyéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBukeHue. HepaBHomepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JIBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMoiiMHelHoe nBmwkeHue. CBoOOgHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOCTU. [lepuon u yactota oOpalueHus.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprotona. Bropon 3akoH Hsrorona. Tperuln 3akoH
HerotoHa. [IpuHIMn cyneprno3unuy Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIBKCHMS,
cuia TPEHUs MOKOs, IPYTHE BUBI TPECHHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOJHOIO
nafgeHus. Jlwxenue ruta”er Bokpyr Comnpa. IlepBas kocMuueckass CKOpOCTb.
HeBecoMoCTh 1 EperpysKH.

PaBHOBecue matepuanbHON TOUkH. AOCOMOTHO TBEpHOE Teno. PaBHoBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. U3menenne nmiynbca. MMiynbe cuiibl. 3aKOH COXpAaHEHMS
uMITyJibca. PeakTuBHOE ABUKEHUE.



Mexannueckass pabora ¥ MOIIHOCTh. PaboTa cui TSXKECTH, YNPYrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus c:kaTtou npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabmroneHne MexaHMYeCKOTO ABM)KEHHS Teja OTHOCHTEIBHO Pa3HbIX
TEJl OTCYETA.

2. CpaBHeHME IyTE€H W TPACKTOPUM IBHKEHHsSI OJHOIO M TOTO XK€ Tella
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. M3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWMHOTO IBUYKEHHS.

4. HccnenoBaHue NprU3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

5. HaOmroneHue 1BUKEHUS Tela M0 OKPYKHOCTH.

6. HaOmioneHne MeXaHWYECKUX SIBICHUN, MPOUCXOISAIIUX B CHUCTEME
orcuéra «Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKCHUH
OTHOCHUTENIbHO KaObuHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHMS Tella OT MacChl Teja M JEUCTBYIOIIEH HAa HEro
CHJIBL.

8. HaOnrogenue paBeHCTBa CUJI IPY B3aUMOACHCTBUM TEN.

. M3menenune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

10. Ilepenaya ummyJsbca Ipu B3aUMOJEHCTBUAN TEN.

11. IIpeobGpa3oBaHus SHEPruu Npu B3aUMOJECHCTBUM TE.

12. CoxpaHeHue UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJICHCTBUMU.

13. CoxpaHeHue uMILyJjbca npu adCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabmroneHne peakTUBHOTO JBUKEHMS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTUU NPU CBOOOIHOM I1aJICHUU.

16. CoxpaHEeHUE MEXAHUYECKOW SHEPrWM TMpU [BMXKEHHHM TeJa IOJ
JEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

1. KoHcTpyupoBaHue TpakTa s pa3roHa W JaJdbHEWIIEr0 PaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

2. Ompenenenne CpelnHEW CKOPOCTH CKOJBXEHUS OpycKa WIW JIBHKCHUS
HIapPUKA 10 HAKJIOHHOW IIOCKOCTH.

3. OmpeneneHne yCKOpPEHHUsS Tela IPU PAaBHOYCKOPEHHOM JBWXKEHUU IIO
HAKJIOHHOW INIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IYyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 Ha4aJIbHOM CKOPOCTH.

5. IlpoBepka rumotesbl: €ciu IpPU PABHOYCKOPEHHOM JIBM)KEHUHM 0e€3
HAa4aJIbHOM CKOPOCTH IIyTH OTHOCATCA KAaK psJ  HEYETHBIX 4YHCEN, TO
COOTBETCTBYIOLIUE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. HccnemoBanue 3aBHCHMMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Omnpenenenue korhuueHTa TPEHHUS CKOIBKESHHUSL.



8. OmnpeneneHne KECTKOCTU MPYKUHBI.

9. Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU Tella
110 TOPU30HTAIIBHOM TOBEPXHOCTH.

10. Ompenenenrie pabOThl CHJIBI YIOPYTOCTH TpU MOABEME TIpy3a C
UCIIOJIb30BaHMUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. M3ydeHne 3aKk0Ha COXPaHEHUS SYHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe nBukeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMIA:
NEepUOoJ, YacToTa, aMIUIMTyAa. MaTeMaTH4yecKuid M NPYKUHHBI MasTHUKH.
[IpeBpallienrie sHeprun Npu KojaedaTeIbHOM ABUKEHUU.

3aryxatomue — kosneOaHus.  BoiHykneHHble — koneOanus.  Pe3onaHc.
Mexannueckne BOJHBIL. (CBoMCTBAa MeEXaHMYECKMX BOJH. [IpomonbHbie W
NonepeyHbple BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
Mexanudeckre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJHBI.

3Byk. ['pomkocTh 3Byka U BbicoTa TOHA. OTpakeHue 3Byka. MH(pas3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne kose0aHWiI Ten ION AEHCTBUEM CHJIIBI TSKECTA U CHUJIBI
YIPYTOCTH.

2. Habmonenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabGnronenue BIHYKIECHHBIX KOJIEOAHHUIM U pe30HaHCca.
Pacnpoctpanenune npo10abHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

Jlaéopamopubw pabomul u onvimel.

1. OmnpeneneHue dYacTOoTbl W TIepuoAa KojeOaHW MaTeMaTU4YeCKOTO
MasiTHUKA.

2. OmpezneneHue 4acTOThl M NEPHO/A KOJIEOAHUN MPYKMHHOTO MASITHUKA.

3. MHccnepoBaHue 3aBUCHMOCTM NEpPHOJA KOJIEOAHWH MOJABEIIEHHOIO K
HUTU Tpy3a OT JJIMHbI HUTH.

4. HWccnenoBaHue 3aBUCHUMOCTH TEpHOJia KOJEOAHUM MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MepHO/ia KoJeOaHHil Tpy3a, MOIBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. ONbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOJa  KOJeOaHH
NPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaeHUsI.

Pa3nen 10. DiiekTpoMarHuTHoe noJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DOJEKTPOMarHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. [llkana saexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoja cseta. CkopocTs cBeTa. BomHOBBIE cBOMCTBA
CBeTa.
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Hemoncmpauyuu.

1. CBoiiCTBa 3JIE€KTPOMATrHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWICTBA CBETA.

Jlabopamopnuie padbomel u onvimol.

1. H3ydeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IMMOMOIIBIO MOOHIBLHOTO
TenedoHa.

Pa3gen 11. CBeToBELI€e IBJIEeHMS.

JlyueBass  momens  cBera.  Hcrounmku ~ cBera.  [IpsAmonuHenHoe
pacnpoctpanenue cera. 3atMeHus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3€pKajio. 3aKOH OTPAYKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [lolHOe BHyTpeHHEe
OTpaKEHUE CBeTa. lCnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAAX.

Jlwaza. Xox umyderr B smH3e. OnrTudeckas cucrema QoToarmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. biM3opykocTh u
JATbHO30PKOCTb.

Pasnoxxenune Oenoro cBera B cmektp. Omnbitel Hpiorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{Mcniepcusi cBeTa.

Hemoncmpayuu.

[IpssMOnMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTryecKkuii CBETOBO/I.

Xop nyuei B coOuparolei JInH3e.

Xox 1yder B pacCEeMBArONIEH JIMH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIA.

Mopens rina3sa.

11. Pa3znoxkenue 6enoro cBera B CIIEKTP.

12. TlomydeHnue 6en0TO CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yTJia OTPAXXEHUSI CBETOBOTO Jiy4ya OT yIJia
NaJICHHUS.

2. M3yuyeHue xapakTepuCTUK U300paxKeHUs MPeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa NPEIOMIIEHUS CBETOBOrO Jyda OT
yIJIa MaICHUS] HA TPAHULE «BO3IYX—CTEKIIO.

4. Tlomydyenue n300pak€eHU ¢ MOMOIIBIO COOUPAOIIEH JTMH3HI.

5. Omnpegenenrie  (HOKYCHOTO  pacCTOSSHUS M ONTHUYECKOM  CHJIBI
cobuparomen JTMH3HI.

6. OTBITHI TTO PA3TIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OMNBITHI IO BOCHPHUATHIO I[BETA MPEIMETOB MPU MX HAOIIONCHUH Yepes
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBaHTOBBIE IBJICHUS.

Omnswitel Pesepdopna u mnanerapnas mozens atoma. Mogens atoma bopa.
Hcenyckanne u norniomeHue cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PagnoaktuBHOCTh. Anb(a, 6eTa- u raMma-uznyueHusi. CTpoeHHe aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HWs3oromsl. PaanoaxtrBHBIE
npespaiuenus. [leproa nomaypacnajga aTOMHBIX SIIED.

SAnepHble peakuny. 3aKOHbI COXPAHEHMS 3apsSJ0BOrO M MAacCOBOI'O YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounnku sHeprun ConHua v 3BE3.

Snepnasa sHepreruka. JIeWCTBUA pPAAMOAKTUBHBIX M3JIyYEHUW HA JKUBBIC
OpraHu3MBbl.

Hemoncmpayuu.

CrexTpel U3Ty4EeHUS U MOTJIOLIEHUS.

CrekTpbl pa3aMYHbIX Fa30B.

CnexTtp Bogopoa.

Habmonenune tpekoB B kamepe BusbcoHa.

PaGota cuéTunka HOHM3UPYIOUINX U3TyYEHUH.

Perucrpanus uzmydeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamoprte padomwt u onvimol.

1. HabmroneHune CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITy4YEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE DHEPTUMU YACTULBI 110 TOPMO3HOMY
nyTH (1o ¢otorpadusim).

3. HW3mepenue paguoakTUBHOIO (hoHa.

IToBTOpPHUTENIHLHO-00001IAIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IAIOIINNA MOAYJIb TPEIHA3HAYEH JIJIs1 CUCTEMATU3AIINH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT W OMbITa  JAESTEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TAaKkKe sl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHY MO (U3UKe I OO0yJaroIuxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEIMET.

[Ipu “3yYyeHnH TAHHOTO MOJAYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, ¢dopMupyercs
€CTECTBEHHOHAYYHAaATPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEJOBaHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJEHUE YMEHUAMH OOBACHATH (PU3MYecKue
ABJICHUS, TPUMEHSS TMOJYyYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IprHIMNUATBHO [ESITENBHOCTHBIN XapaKTep JAHHOIO pa3Jiella pealn3yercs
32 CYy€T TOro, 4YTo OOYy4YaroUIMecs BBIMOJHSIIOT 3a/laHus, B KOTOPBIX UM
npearaeTcs:

HAa OCHOBE IIOJyYEHHBIX 3HAHUI pacrmo3HaBaTh W HAy4YHO OOBACHATH
buznyeckue SBICHUS B OKPY’KaIOLIEH MPUPOJIE U MOBCEAHEBHON KU3HU;

MCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIENOBAHUS (PU3UUECKUX SIBICHUN, B TOM
YHUCIIe 151 IPOBEPKH TMITOTE3 U NOJYUEHHSI TEOPETUUECKUX BBIBOJIOB;

N v AW



OOBSCHATH HayuHblE OCHOBBI HAM00JI€E BAKHBIX JOCTUKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAlPUMEpP, NTPAKTUYECKOTO HUCIIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenne pu3nku Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs HApPaBIECHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

B pesymbrate w3ydeHus (QHU3MKM HA YPOBHE OCHOBHOIO OOIIETO
obpasoBanus y obOydwaromierocs OyayT chOpMHPOBAHBI CICAYIONINE JINYHOCTHBIC
pE3yIbTATHI B YACTH:

e 1) maTpMOTHYECKOr0 BOCIIUTAHMA:

e - TIPOSBJIICHWE HHTEpECAa K HCTOPUH U COBPEMEHHOMY COCTOSHUIO
pOoCCHIiCKO# (M3MUECKON HAYKH;

e - I[IGHHOCTHOE OTHOIIEHHWE K JOCTHXCHHSIM POCCHHCKUX yUEHBIX-
(U3UKOB;

e 2) rpa’kIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

e - TOTOBHOCTh K  AaKTUBHOMY  YYacTHIO B  OOCYXKIEHUH

OOIIIECTBEHHO3HAYMMBIXH JITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

e - OCO3HAaHHE BAXKHOCTH  MOPAJIbHO-3THUYECKUX  MPHUHIUIIOB B
NEATEIbHOCTU YYEHOI0;

e 3))3CTEeTHYECKOr0 BOCIIMTAHUS:

e - BOCHOPHUSATHE DOCTETUYECKHX Ka4yeCTB (PU3MUECKOW HaAyKu: &
TapMOHUYHOTO TOCTPOECHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 O3HAHMS:

e - OCO3HAHWE IIEHHOCTH (PU3MUECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BAXKHEHUILIEH COCTAaBIISIIOLIEH
KYJIbTYPBI;

o - pa3BUTHE Hay4YHOMU JIF0003HATENBLHOCTH, UHTEpeca K
HCCIICIOBATEILCKOM IEITEIBHOCTH,

e 5) d¢opMupoBaHusi KyJAbTYpPbl 310POBbSI M 3MOIMOHAJIBLHOIO
0J1aronmosIy4nsi:

e - OCO3HAaHUE NEHHOCTH 0e30macHOro oOpasza >KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE, HA JOpOorax, C JJICKTPUYECKUM M TEIUIOBHIM OOOpYJIOBAHHEM B
JIOMAIITHUX YCJIOBUSIX;

e - chOpMHPOBAHHOCThH HaBBIKA pe(iieKCHM, MpU3HAHUE CBOETO IMpaBa Ha
OIMMOKY ¥ TAKOTO e TMpaBa y APYroro 4eJoBeKa;

e 6) TPYI0BOIrO BOCIIMTAHUS:

e - AKTUBHOE y4acCTHUE€ B PEIICHUM MPAKTUYECKUX 3aj]ay (B paMKaxX CEMbH,
00pa3oBaTeNbHONM OpraHu3alliM, ropojia, Kpas) TEXHOJOTHYECKOM U COIUAIbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCTIE U (PU3NYECKUX 3HAHUM;

e - HUHTEpPEC K NPAKTUUYECKOMY H3YYEHUIO NPOQecChil, CBS3aHHBIX C
(bU3UKOI;

e 7)3K0J0rHYeCcKOro BOCIIUTAHNUA:



e - OpHEHTAlMs Ha MpUMEHEHUE (PU3NUECKUX 3HAHUM Ul peleHus 3a1a4
B 00JacTH OKpyXKalleld cpeabl, MIAaHUPOBAHUS TIOCTYNKOB U OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUN JJI1 OKPY KAIOIIEH CPEJIbI;

e - OCO3HAHME TJIOOATHFHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM U MyTen
VX PELICHUS;

e 8) ajanTanmM K U3MEHSIOIMMCH YCJIOBHUAM COLNHAJBHON H
NPUPOJIHOM Cpeabl:

e - MOTPeOHOCTHh BO B3aMMOJIEHCTBUU IPU BBINOJIHEHUH HCCIIEN0BAHUN U
IPOEKTOB (PM3UYECKOM HAIIPABIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JAPYTHUX;

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpE3 NPaKTUYECKYIO
NEATENIbHOCTD;

e - TOTPeOHOCTh B (OPMHUPOBAHMU HOBBIX 3HAHHWN, B TOM YHUCIE
bopMyIUpOBaTh UJIEU, TOHATHS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SBJICHUSAX;

e - Ooco3HaHuWe Ne(UIUTOB COOCTBEHHBIX 3HAHWA M KOMIIETCHTHOCTEH B
obnactu pusmkwy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHSA B MPUOOPETEHUN HOBBIX (HHU3MUECKUX
3HAHUI,

e - CTPEMJICHHE AHAIM3UPOBATH W BBIABIATH B3aUMOCBA3U MPUPOJBI,

oO11ecTBa 1 SKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;
e - OLICHKA CBOMX JICWCTBUU C YUYETOM BIIMSHHUS Ha OKPYXKAIOLIYIO CpEAdy,
BO3MOKHBIX [VIOOAJIBHBIX MOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbraTe OCBOCHHS MporpamMmbl MO (U3NKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y odyyvaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIOYAIOIINE I03HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIC ICHCTBHS,
KOMMYHUKAaTHBHBIC  yYHHUBEPCAIbHBIC  Y4eOHbIE  JCHCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC YYeOHbIC TCHCTBHS.

Ilo3naBaTebHBbIE YHUBEPCATbHbBIE YUeOHbIE 1eliCTBUSA

ba3oBble JJoruyeckue 1eMCTBUA:

e BBUIBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB
(sIBJICHUN);

e yCTaHABJIMBATh CYIIESCTBCHHBIH NpHU3HAK KiacCU(HUKAIMKA, OCHOBaHHUS
J1s1 0000IIIEHNS U CpAaBHEHUS,

e BBUBIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYMS] B PacCMaTpPUBAEMBIX
dakTax, TaHHBIX ¥ HAOIIOICHUSX, OTHOCSAITUXCS K (DU3UUYCCKUM SIBJICHUSIM;

e  BBUBIATH NMPUUUHHO-CJICACTBEHHBIC CBS3HM MPU M3YYECHUU (HU3MUCCKUX
SBJICHMA M TIPOIIECCOB, JIE€JIaTh BBIBOJBI C HCIIOJb30BAHHEM JICAYKTHBHBIX H
WHIYKTUBHBIX ~ YMO3aKJIFOYCHHH, BBIIBUTaTh THIOTE3bI O  B3aMMOCBA3SX
(bU3UYECKUX BEIMUNH;



e CaMOCTOSITENILHO BBIOMpATh CHOCOO perieHus y4eOHON ¢u3ndecKon
3aJaud  (CpaBHEHHME HECKOJBbKMX BapHaHTOB pelleHus, BbIOOp Haubosee
MOJIXOJISIIIETO ¢ yYETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

e  HCHOJB30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUI HHCTPYMEHT MMO3HAHUS;

e TMPOBOAUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIN (PU3NYECKHI IKCIEPUMEHT, HEOObIIOE HCCIeI0BaHUE (DU3HMUECKOTO
SIBIICHUS;

e OIICHWBAaTh HAa TMPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJTyYEHHYIO B XO/I€ MCCIICIOBAHUS MIIA DKCIIEPUMEHTA;

e  CaMOCTOSITENLHO  (OPMYIUPOBAaTH OOOOIIEHHWS ©  BBIBOABI IO
pe3ysbTaTtaM IpoBeAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

e TIPOTHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (HU3HUECKHUX
MPOIIECCOB, a TaKXKE BBIABUTATH MPEANONOKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

e TPUMEHSTH PA3TUYHBIC METObI, THCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE U
otrOope nH(pOpMaIlMK WIH JaHHBIX C YYETOM MPeIIoKEHHON yueOHO! (Ppu3nueckon
3a]a4H;

e  AHANM3UPOBATb, CHUCTEeMaTU3UPOBAThH u WHTEPIPETUPOBATH
UHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MIPEICTABICHHUS;

e  CAMOCTOSITENILHO BHIOWpaTh ONTHUMANBHYIO (OpMY TpeaAcTaBICHUS
uHPOpMAIIMM W WJUTFOCTPUPOBATH pelIaeMble 3a/adll HECIOKHBIMH CXEMaMH,
JauarpaMmMaM#, HHOUW rpaduKoi U UX KOMOMHAITHSIMH.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE yueOHbIEe TeiiCTBHA:

e B X0Je OOCYyXIeHHs y4eOHOro MaTepuana, pe3yiabTaToB J1ab0paTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMPOCHl IO CYIIECTBY OOCYXIaeMOl TeMbl H
BBICKA3bIBaTh WJEH, HallEJICHHbIE Ha pEIIeHHEe 3aJaud U MOJAepKaHHe
01aroKeaaTeabHOCTH OOIEHNS,

e COTOCTaBIIATH CBOM CYXKICHHS C CYXICHHSIMHU JPYTHX YYaCTHUKOB
Juanora, oOOHapyXUBaTh Pa3IU4YUe U CXOACTBO MO3UIIHIA;

e  BBIPAXATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

e TyOJWYHO TIPENCTABIATH PE3yJbTAaThl BBHIMIOJHEHHOTO (PU3HYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIICIOBAHMSI, TPOCKTA);

e TIOHMMaTh W  HCIOJB30BAaTh  MPEUMYIIECTBA  KOMAHJAHOH U
WHINBHUIYATBHON pabOThI MPU PEIICHUH KOHKPETHOU (PU3MdecKoi mpoOIeMbl;

e TpPUHUMATh €I COBMECTHOW JIEATEIHHOCTH, OPTraHU30BHIBATH
NeHCTBUS MO €€ JOCTHXKEHHIO: PACIpeneNaTh POJU, OOCYXKAAaTh IMPOLECCH U
PE3yNBTAaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUST HECKOJIBKHX JIFO/ICH;

e BBINOJHATH CBOIO YacTh PabOThI, JOCTUTas KaueCTBEHHOTO pe3ysbTara
10 CBOEMY HAINPABJICHUIO W KOOPAUHUPYS CBOHM ACHCTBUS C NPYTMMH UYJIEHAMU
KOMaH/IbI;



e OIICHMBATh KAYECTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUIM,
CaMOCTOSITENTbHO C(HOPMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

e BBIBIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYyaIUsIX, TPEOYIOITIX
TUTst petiieHust (GU3NIeCKUX 3HAHUM;

e OpHUEHTHUPOBATHCS B PA3NUYHBIX NOAXOAAX NPHUHATUS PEIICHUN
(MHIMBUAYAJIbHOE, IPUHATHE PEIICHUS B TPYMIIE, IPUHATHE PEIICHUHN TPYIIOoN);

*  CaMOCTOSITEJIbHO COCTaBJISITh AJTOPUTM pelIeHUs (PU3NYecKod 3a7auu
WIM TUJIaHa HCCIEAOBAHUS C YYETOM HUMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MpejiaraeMble BAPUAHTHI PEIICHUN;

e JIenaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

e JaBaTh AaJICKBaTHYIO OIIEHKY CHUTyallul W Tpejjararb IUlaH e€
WU3MEHEHHS;

e OOBSCHATHL TPUYUHBI JOCTIDKCHHS (HEHOCTHMIKEHUWsS) pe3yiIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ| BHIOJIHEHUS
(GU3UYEeCKOTO HCCIEOBAaHUSI WJIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
W3MEHUBIITNXCSI CUTYaIlUl, yCTAHOBIICHHBIX OMTMOOK, BOSHUKIITUX TPYTHOCTEH;

e  OIICHMBATh COOTBETCTBUE PE3yJIbTATa LEIU U YCIOBUIM;

e CTaBUTbH ceOsl HA MECTO JPYroro 4eJoBeKa B XOJ€E CIOpa WA IUCKYCCHU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;

e TNpU3HABaTh CBOE MPABO HAa OWIMOKY MpU PEIIeHUH (PU3NYECKUX 3a]ad
WM B YTBEPKICHUSX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO JAPYTOro.

IHPEAMETHBIE PE3YJIBTATDBI

K xonny oOyueHus B 7 KJjacce IpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y O0YUAIOLIUXCS YMEHHM:

* HCHOJb30BaThb MOHATUS: (U3NYECKUE M XUMHUYECKHE  SBIICHUS,
HaOJI0/IEeHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTEe3a, CAUHUIBI (U3NYECKUX BEITUYMH,
aToM, MOJIEKYJIa, arperatHbleé COCTOSIHMS BellecTBa (TBEPAOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHWYeCKoe JBIKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE,
OpSIMOJIMHEMHOE), TPACKTOPHsI, paBHOJEHCTBYIOIIAs cuia, Aegopmaius (ynpyras,
IUIACTHUYECKas), HEBECOMOCTb, COOOIIAIOIINECS COCYIbI;

e paznuyath sBIeHUS (AUQPPyY3uUs, TEIVIOBOE IBUKEHUE YaCTHUI] BEILIECTBA,
PAaBHOMEPHOE JBUKEHHME, HEPABHOMEPHOE JABM)KEHHUE, UHEPLUSA, B3AUMOACHCTBHE
T€J, PaBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCBbIO BpallleHMs, Iepeaada
JaBJI€HUsT TBEPABIMHU TEJIaMH, XHUAKOCTAMU M razaMu, aTMOC(EpHOE [aBJlICHUE,
IUIaBaHUE TeJ, IPEBpAlICHUS MEXaHWYECKOM DHEPruu) IO ONMCAHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
(uznyeCcKoe SBIICHUE;



* pacno3HaBaTh MPOSIBICHHE U3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KarolleM MHUpE, B TOM dYHCIe (U3UYECKHE SBICHUS B MPHUPOJE: MPUMEPHI
JBW)KEHUS C PA3IMYHBIMA CKOPOCTSMM B KMBOW M HEXWUBOW IIPUPOJE, ACHUCTBHE
CWJIBI TPEHHSI B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOTrO JaBICHUS HA )KUBOU
OpraHM3M, IUJIaBaHUWE pbIO, pbhlYard B TeJ€ 4YelIOBEKa, MPH 3TOM TMEPEBOAMUTH
IPaKTUYECKYI0 3aJadyy B Y4Y€OHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKku) (PU3HUECKUX SIBICHUM;

e ONHWCHIBAaThb M3yYEHHbIE CBOWCTBA Tel U (U3MUECKHUE SBIICHUS,
UCIOJB3Ysl (PU3NYECKUE BEIUYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS,
IIyTh, CKOPOCTb, CPEIHSAA CKOPOCTh, CHJIA YIPYTOCTH, CHja TSXKECTH, BEC TEIA,
cuia TpEeHus, NaBJIeHHE (TBEPAOIO TeNna, KUAKOCTH, ra3a), BhITAJKUBAIOIIAs CUIIA,
MeXaHu4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PPHUIHEHT
IIOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUYECKasl U IOTCHIIMAJIbHAS SJHEPTUs), IPU
OMMCAaHUU TMPABUIBHO TPAKTOBaTh (PU3UUYECKUN CMBICT HCIONb3YEMbIX BEIUYHH,
uX O0O3HAUeHUS M E€IUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (QOPMYJIBL,
CBSI3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTMMH BEITUYMHAMU, CTPOUTD
rpauKy U3y4yeHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYUH;

e  XapaKkTepu30BaTh CBOWCTBA Tel, (U3MUECKHUE SIBIICHUS U MPOIECCHI,
WCMOJIb3ysl MPaBWIA CIOXEHUS CUJI (BAOJb OJHOM MPAMOM), 3aKOH ['yka, 3aKOH
[Tackans, 3akoH Apxumena, MpaBWIO paBHOBecHsl pblyara (0J0Ka), «30JI0TOE
IIPaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOM HHEPIUH, NPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKCHHE;

e OOBACHATH (UBHYECKUE SIBJICHUS, IPOLECCHl U CBOMCTBA TEl, B TOM
YUCJI€ M B KOHTEKCTE CHUTyallui IPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTh OOBsiICHEHHME H3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NUYECKUX SIBIICHUM,
(du3nYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemarbh pacyéTHble 3aJayd B 1—2 NEWCTBUS, HUCIOJIBb3Ys 3aKOHBI H
dbopMyIibl, cBsi3bIBarOlME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS
3aJauMd 3aMUChIBaTh KPATKOE YCJOBHE, MOACTABIATH (PU3NUECKUE BEITUYHUHBI B
(GbopMyIbl U TPOBOAUTH PACUETHl, HAXOAUTH CIIPABOYHBIE JAHHBIE, HEOOXOAUMbIE
JUIS pELIeHUs 3a/ad, OILIEHHWBATh PEAJTUCTHYHOCTh MOJYYEHHOW (U3NYECKOM
BEJINYMHBI;

* pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PELIUTh IPU I[TOMOIIU
(u3MYECKUX METOJO0B, B OIHMCAHUU UCCIECJOBAHMS BBIIEIATh MPOBEPSIEMOE
IIPEANOJIOKEHHE (TUIOTE3y), pas3iIuyaTb W WHTEPHPETHPOBATH IOJYYCHHBIN
pe3ynbTaTr, HAXOAUTh OLIMOKHU B XOJ€ OIbITA, I€JaTh BBIBOABI 10 €r0 pe3yJbTaTaM;

e TIPOBOAUTH ONBITBI MO HAOMIOACHUIO (UBNYECKUX SBICHUA WU
¢usznyeckux CBOKMCTB Tel: (HOPMYIMpPOBATH MPOBEPSEMBbIE MPEIIOIOKEHUS,
coOuparh yCTAaHOBKY M3 MPEAJIOKEHHOT0 000PYI0BaHUS, 3alMChIBATh X0/ OMbITA U
(dbopMyIIHpPOBATh BHIBOJIBI;



e BBINOJIHATH MpPSIMbIE M3MEPEHUS] PACCTOSHUSA, BPEMEHHU, Macchl Tela,
o0béMa, CHJIBI U TEMIepaTyphl C HCIOJB30BAHUEM AaHAJOTOBBIX U IH(PPOBBIX
npuOOpOB, 3aMUCHIBATh MOKa3aHUA MPUOOPOB € YUYETOM 3aJaHHOM abCOMIOTHON
IIOTPEIIHOCTHA U3MEPEHNN;

e TMPOBOJAUTH HUCCIENAOBAHUE 3aBUCHUMOCTU OJHON (PU3MUECKON BETUUHHBI
OT Jpyrol ¢ HCIOJIb30BAaHUEM MPAMBIX HW3MEPEHUN (3aBUCHUMOCTH IIyTH
pPaBHOMEPHO JBHXKYIIErOCs Tela OT BPEMEHH MABW)KCHUS Tejla, CUJIbl TPEHUS
CKOJIBKEHUSI OT Beca Tejla, KayecTBa OOpaOOTKM TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOHIAJAM CONPUKOCHOBEHHUS TEN, CHUJIbI
YOPYrocTH OT YAJIMHEHUS TPYKUHBI, BBITAJKUBAIOLWIEH CHJIBI OT 0O0BEMa
NOTPYKEHHOW YacTU Tejla M OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHUMOCTU OT
IJIOTHOCTHU TeNa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUH TIaBaHUsA
T€J, YCJOBHM paBHOBecHsl pbhluara M OJOKOB), y4acTBOBaTh B IUIAHMPOBAHUU
y4e0HOT0 HCCIIEAOBaHUs, COOUPATh YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIEIYs
NPEJIOKEHHOMY TUIaHy, (PUKCHUPOBATH pPE3yJbTaThl MOJYyUYEHHOW 3aBUCUMOCTHU
¢u3nyeCKuX BENWYMH B BHJE MNPEAJIOKCHHBIX TaOmuI W rpadukoB, IenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM MCCIIEIOBAHMS;

e TMPOBOJUTH KOCBEHHBIE HM3MEpEHHUs (PU3MUECKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA JKUIKOCTH U TBEPAOrO Teja, CHJIa TPEHHS CKOJBXEHMS, TaBJICHHE
BO3/lyXa, BBITAJKUBAIOIIAs CHUJIA, ACHCTBYIOLIAsS HA MOTPYKEHHOE B KUAKOCTDH
T€I0, KOA(PPUIMEHT TOJE3HOro JEWCTBHUS MPOCTHIX MEXaHU3MOB), CIeays
NPEMJIOKEHHOW ~ MHCTPYKLUMU: TPU  BBIIOJHEHUM  M3MEPEHUH  coOHupath
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTH 3HaYE€HUE UCKOMOM BEJITMYHHBIL;

e coOmroaTh TMpaBuja TEXHUKH Oe3omacHOCTH IMpu  paboTe C
J1a00paTOPHBIM 000PYAOBAHUEM;

e  yKa3blBaTh MPHUHIMUIBI ACHUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, AWHAMOMETpP, COOOINAIOIIMECS COCYyHbl, OapoMeTp, phlyar,
MOJIBUYKHBIN M HEMOABUKHBINA OJIOK, HAKIIOHHAS TIOCKOCTD;

e XapakTepu3oBaTb MNPUHIUMNBI JCHCTBUS HM3YyYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HA MX OMUCAHUS (B TOM YHCIE: MOIIINAITHUKH,
YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHA Tpecc, MaHOMETpP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIIONB3ys 3HAHUS O CBOWCTBAX (PU3MUYECKHUX
SBJICHUN ¥ HEOOXOAUMBIE (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e NPUBOAUTH MpHUMEpPbl (HAXOAUTh HH(OpPMALMIO O MpPUMEpaXx)
MPAKTUYECKOTO MCIOJIb30BaHUs (DU3NUECKUX 3HAHUN B MOBCEAHEBHOM >KU3HU IS
obecrnieyeHrss 0€30MaCHOCTH IPH OOpaIllleHUU C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMUCTBAMH, COXPAHEHHUS 3JI0POBbSi U COOJIIOJCHHS HOPM SKOJOTHYECKOIrO
MOBEJCHUS B OKPYIKAIOIIEH Cpe/Ie;

e OCYILIECTBISATH OTOOpP MCTOYHUKOB HHPopManuu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM IMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN
U MyTEM CPaBHEHHUS PA3UYHBIX HCTOYHHMKOB BBIIEIATh MHGOPMAIUIO, KOTOpas
ABIIETCS IPOTUBOPEUNBON MM MOXKET OBITh HEAOCTOBEPHOI;



e HCIONB30BaThb MPHU  BBINOJHEHHMM Y4YE€OHBIX 33JaHUN  HAy4HO-
HOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro coIep)KaHUs, CIPaBOYHbIE MaTEPHUAIIBI,
pecypcsl cetu MuTepHer, BiameTe MNpUEMaMH KOHCIIEKTHPOBAHHUS TEKCTa,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpPAaTKHUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2-3 HMCTOYHHUKOB HH(pOpManmu (PU3NIECKOrO COAEPIKAHUS, B TOM YHUCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB MM Y4eOHBIX
UCCIIEIOBAaHUM, TPU STOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIH MOHATHHHBIN
ammapar Kypca GU3UKH, COPOBOXKAATH BHICTYIIJICHHE MPe3eHTalUeH;

e TIIPHU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HMCCIEAOBAHHUI pacHpeneisiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTABJIEHHBIMU 33/1a4aMH, CIEIUTDH 3
BBINIOJIHEHUEM IUJIaHa JEHCTBHM, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIaJ B
NeSITeIbHOCTh  TPYNIbl, BBICTPaWBaTh KOMMYHHKATHBHOE B3aHMMOJCHCTBUE,
YUUTHIBasI MHEHHE OKPYKAIOUTHX.

K xoniy oOydeHus B 8 Kiacce mpeaMeTHbIe pe3ybTaTbl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCA YMEHHIA:

e HCHOJB30BaTh TMOHATHS: Macca W pa3Mepbl MOJEKYJ, TeII0oBOe
JIBUKEHHE  aTOMOB M MOJIEKYJ, arperaTHble  COCTOSHUSI  BEIECTBa,
KPUCTAIUTMYECKUE U aMOp(HBIC TeNa, HACBHIIIEHHBIM W HEHACBHIIEHHBIM map,
BJIQXKHOCTh BO3[lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHUsA, TEIJIOBOW JBHUraTelNb,
AIIEMEHTAPHBIN AIIEKTPUYECKUI 3apsl, DSJEKTPUYECKOe I0Jie, MPOBOAHUKH H
TVRJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKHI TOK, MAarHUTHOE TI0JIE;

e pa3nuuaTh SBJICHUS (TEIUIOBOE paclIMpeHHe U CXKaTue, Tervionepeaaya,
TEIJIOBOE paBHOBECHE, CMayMBaHHWE, KalWUIIPHbIE SBJICHUS, MHCIAPEHUE,
KOHJIGHCAlMs, IUIaBJIeHHe, KpUCTauM3auus  (OTBEpAEBaHUE),  KHIICHUE,
Teruionepenaya (TeIIoNpPOBOAHOCTb, KOHBEKIIHS, N3TyUYeHHE), dJICKTpU3alus Tel,
B3aMMOJICHCTBHE 3apsA0B, NEUCTBUS SIEKTPHUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBHE MAarHUTOB, JEHCTBHE MArHUTHOTO TOJsI Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsT WHAYKIMS) MO ONHUCAHUIO MX XapaKTEpHbIX CBOWMCTB M Ha
OCHOBE OITIBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3NUECKOE SBIICHUE;

e pacmo3HaBaTh MPOSIBICHHE U3YYCHHBIX (U3MUYECKUX SIBICHUNH B
OKpyXarolieM MHUpe, B TOM 4YHCIE (QHU3UUYECKHE SBICHUS B MPHUPOJE:
MIOBEPXHOCTHOE HATSHKCHHWE W KANWUISIPHBIC SIBICHUS B MPHPOJIE, KPUCTAILIIHI B
npupozae, wu3nyuenue CoiHIa, 3amep3aHue BOAOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHuE pOCHI, TYMaHa, WHEs, CHEra, MIEKTPUUECKue SBJICHUs B aTMocdepe,
ANIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE Toje 3eMiH, apei¢ IMOJIoCoB,
pPOJIb MarHWTHOTO TOJA S KU3HM Ha 3emiie, HOJSPHOE CHSIHHUE, MPHU 3TOM
NEepeBOIUTh MPAKTHYECKYIO 3a7adyy B Y4eOHYIO, BBIACIATh CYIIECTBEHHBIC
CBOICTBA (MPU3HAKH) (PU3UYECKUX SBICHUMN;

e ONHWCHIBAaTh M3yYEHHbIE CBOWCTBA Tel U (U3HUECKHE SBIICHUS,
UCTIONB3ys (PU3MUECKWe BEIMYUHBI (TeMIiepatypa, BHYTPEHHSS OJHEpPrus,
KOJIMYECTBO TEIUIOTHI, YJENbHAas TEIJIOEMKOCTh BEIECTBA, YJENbHAs TEIJIOTa
IUTaBIICHUS, YJEJbHAs TEIUIOTa MapooOpa30BaHuA, yJeibHas TEIIOTa CrOpaHus



TOIIMBA, KO3()(PUIMEHT MOJE3HOTO ACHCTBUSI TEIUIOBOM MAIIMHbBI, OTHOCUTEJIbHAS
BJI&XHOCTb  BO31yXd, DJJEKTPUYECKUM 3apsld, CHJIA TOKa, JJIEKTPUYECKOE
HaIIpsSKEHUE, CONTPOTUBIIEHNE ITPOBOJHMUKA, YIEJIBHOE CONPOTHUBIICHUE BEILIECTBA,
paboTa W MOUIHOCTh DJJEKTPUYECKOTO TOKa), MpPH OMNHCAHWU MPABUIBHO
TPaKTOBaTh (PU3MUECKHI CMBICI UCHOJb3yEMbIX BEJIWYUH, OOO3HAYEHUS H
eIUHULBI (PU3MYECKHX BEIMYUH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE AAHHYIO
¢u3NYECKy0 BETUYMHY C APYTUMHU BEITUYMHAMM, CTPOUTH TpaUKH H3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

e  XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBIICHUS U MPOLECCHI,
VICIIOJIb3YS] OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOEHUS
BEILECTBA, MPUHLHUI CYNEPHIO3UIHUM NOJIeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH OMa i ydacTka Lenw, 3akoH /xoynsa—JIeHna, 3akoH
COXpaHEHUs SHEPruu, IPHU ITOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

e OOBICHATH (U3HYECKUE TMPOLIECCHl M CBOWCTBA TEJ, B TOM YHWCIE U B
KOHTEKCT€ CHUTyallUid NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTh 00bSICHEHNE U3 1—2 TOTHYECKUX IaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3HMUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

e pelmarbh pacyéTHble 3aJayd B 2-3 NEWCTBUS, HUCIOJIb3Ys 3aKOHBI H
(GopMyJibl, CBs3bIBAOIME (DU3MUECKHE BEJIWYUHBI: HA OCHOBE aHAIM3a YCIIOBUS
3a/la4M  3alKMCBIBATh KPATKOE YCJIOBHUE, BBIABISATH HENOCTATOK JAHHBIX IS
pelIeHus 3a7a4u, BIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJIsl €€ peLeHMUS,
IPOBOANUTDH PACUETHI U CPABHUBATH MOJIyYEHHOE 3HAUCHUE (PU3NUYECKON BEIMUYMHBI
C U3BECTHBIMU JAHHBIMU;

e pacno3HaBaTb MPOOJEMBI, KOTOPbIE MOXHO PELIUTh IPU I[TOMOIIU
(Gu3NYECKUX  METOAOB, HCIIONb3Yys ONUCAaHUE HCCIEAOBAHUA, BBLACIATH
IIPOBEPSAEMOE IPEIIOJIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSAIKA IIPOBEIACHUS
UCCJIEI0BAHMUS, I€TaTh BBIBOJIBI;

e TMPOBOAUTH ONBITHI MO HAOMIOACHUIO (UBNYECKUX SIBICHUNA WU
¢uznyeckux CBOWMCTB Ten (KamWUISIpHbIE SIBICHUS, 3aBUCUMOCTH JIaBIICHUS
BO3yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH WpoOIecca OCThIBAaHUS U
HAarpeBaHWsT MPU MU3JIYYCHUM OT [BETAa M3JIydarowend (MOrJIomaroei)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOABI OT TEMIEPATYPBI KUAKOCTH U IUIOLIAINA
€€ MOBEPXHOCTH, JJIEKTPU3ALMS TEI U B3aUMOJACHCTBUE DJIEKTPUYECKUX 3apsJIOB,
B3aMMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB, BHU3yaJM3allds MAarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHuTOB, JEHCTBHS MAarHUTHOIO IIOJII Ha IIPOBOJHHUK C TOKOM,
CBOMCTBA DJIEKTPOMAarHWTa, CBOWCTBA JJIEKTPOIBUTATENSI IIOCTOSHHOIO TOKA):
(GopMyIMpoBaTh NIpPOBEpsiEMbIE MPEANOIOKEHUS, CcOOUpaThb YCTAHOBKY W3
IPEJIOKEHHOTO 000pYJOBaHMsI, OMUCHIBATH XOJ OMbITa U (OPMYJIHPOBATH
BBIBOJIBI;

e BBIIOJHATh MPAMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOU
BJI&XHOCTH BO3/1YyXa, CUJIbl TOKA, HANPSDKEHUS C HCIIOJIb30BAaHUEM AHAJIOTOBBIX



npuOOpPOB U TaTYMKOB (PU3UUECKUX BEIUYMH, CPAaBHUBAThH PE3YJIbTAThl U3MEPEHUN
¢ Y4€TOM 3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTH;

e TMPOBOJAUTH HUCCIENAOBAHUE 3aBUCHUMOCTU OJHON (PU3MUECKON BETUUHHBI
OT IPyTOH C UCIOJIB30BAHUEM IPSAMBIX U3MEPEHUM (3aBUCUMOCTH COIIPOTUBIIEHUS
IPOBOJHMKA OT €ro JJIMHBI, IUIOIIAAM MONEPEYHOI0 CEYEHUs U YAEIBHOIO
CONPOTHUBJIEHUSI BELIECTBA IMPOBOJHMKA, CHJIbI TOKA, MIYIIEr0 4epe3 MPOBOAHMUK,
OT HampsHKEHUsT Ha NPOBOJHUKE, MCCIEIOBAHUE IMOCIEAOBATENBHOIO U
NAapAJJIENIbHOTO  COCAWHEHUH IPOBOJHUKOB): IUIAHUPOBATh  HCCIECIOBAHHUE,
coOuparh yCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIAEAys NPEJIOKEHHOMY IUIAHY,
(uKcHpoBaTh pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TaOIuUI] U IpauKoOB,
JIeNaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIECAOBAHUS;

* IPOBOJUTH KOCBEHHBIE WM3MEPEHUS (PU3UUYECKUX BEIWYMH (yAeTIbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE NPOBOAHMKA, paboTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTATIbHYIO
YCTaHOBKY, CIEeAys NpEeMIOKEHHOW WHCTPYKLUUU, W BBIYUCIATH 3HAYECHHE
BEJINYMHBIL;

e coOmopath TpaBWia TEXHUKHM Oe3omacHocTh Tpu  paboTe ¢
71a060paTOPHBIM 000PYIOBAHUEM;

e  XapakTepu3oBaTb MNPUHIUIBI JCHCTBUS HM3YyYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MX ONMCAaHMS (B TOM YHUCIE: CUCTEMA
OTOIUIEHHS JIOMOB, TUIPOMETp, NapoBas TypOWHA, aMIEpMETp, BOJBTMETP,
CUETUMK  DJJIEKTPUYECKOHM  HDHEPruM,  DJIEKTPOOCBETUTENbHBIE  IPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUECKUE NMPEAOXPAHUTENH,
JIEKTPOMArHUT, AJIEKTPOJBUraTeIb ITOCTOSHHOIO TOKA), MCIOJb3ys 3HAaHHUA O
CBOICTBaX (PM3UUECKUX SIBICHUN U HEOOXOAMMBIE PU3NYECKUE 3aKOHOMEPHOCTH;

*  PAacHo3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIIBHBIC
npuOOpbl MO CXeMaM M CXEMaTHMYHBIM pPHUCYHKaM (KHUAKOCTHBIM TEpPMOMETD,
TEPMOC,  MCHUXPOMETP, TUIPOMETP, JBUIATElb BHYTPEHHErO0  CrOPAHMS,
AJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBl  JJIEKTPUYECKUX  LEMeh C
NOCJIEIOBAaTENbHBIM W NapaJUICIbHBIM COEIMHEHHEM 3JEMEHTOB, pas3jinyas
yCIIOBHBIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETEH;

e TMPUBOAWTH MpPUMEPHl (HaXOIUTh UHPOPMALMIO O TMpUMEpax)
PAKTUUYECKOTO MCMOIb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOM KU3HU IS
obecrnieyeHrss 0€30MaCHOCTH TMPH OOpaIlleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBaMM, COXPAaHEHHUS 370pOBbS U COOIIOACHHUS HOPM 3KOJOTHYECKOTO
IIOBECHUS B OKPYIKAOIIEH Cpese;

e OCYIIECTBIATh MOMCK HH(pOpMaMKU (PU3NYECKOTO COJIEPKAHUSA B
MHTepHeTE, HA OCHOBE UMEIOLIMXCS 3HAHUM U ITyTEM CPaBHEHUS JOIOJHUTEIbHBIX
UCTOYHUKOB BBIIEIATh HMH(OpPMaLMIO, KOTOpas SBISETCS NPOTUBOPEYUBON WIIH
MOJKET OBITh HEIOCTOBEPHO;

e HCHOJB30BaTh MpPH  BBHIMOJHEHMH YYEOHBIX 3aJaHU  HAy4YHO-
HOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro coaep)KaHus, CIPaBOYHbIE MaTEPHUAIIBI,



pecypcbl cetu HWHTepHer, BiageTh MNpuéMaMd KOHCIEKTUPOBAHUSI TEKCTa,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE UM KpPATKHWE YCTHBIE COOOIIEHUS,
000011ast UHPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COACpKAHUSs, B
TOM  4YHClieé MyONUYHO  MPEACTaBIATh  pPE3ydbTaTbhl  MPOEKTHOM WM
UCCIIEIOBATENCKOM I€ATEIbHOCTH, IPU 3TOM TPAMOTHO HCIOIb30BaTh U3yUEHHBIN
NOHSATUWHBIM  ammapar  Kypca  (U3UKH,  CONPOBOXAATH  BBICTYIUICHHE
MPE3CHTALIUEH;

e TpU BBINOJTHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (U3HUECKUX
IPOLIECCOB  paclpeieNiarTh O0sf3aHHOCTM B TpPynne B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJjayaMH, CJEIUTh 3a BbBINOJHEHHEM IUIaHa JCHCTBUU U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJAJ B JACSATEIbHOCTD
IPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSIBIIS TOTOBHOCTD
paspemnaTh KOH(PIUKTHI.

K xoniy oOydenus B 9 kiacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCA YMEHHIA:

e HCHOJB30BaTh TMOHATHS: CHUCTeMa OTCYETa, MaTepualbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO ABIKEHUs, Aeopmalius (ynpyras,
IUIaCTUYECKasi), TPEHHEe, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, HEBECOMOCTh U
NEePErpy3KH, HEHTP TSHKECTH, a0CONIIOTHO TBEPAOE TEJO, LIEHTP TKECTH TBEPAOTO
Tejaa, paBHOBECHE, MEXaHMYECKHe KOJeOaHWsi M BOJHBI, 3BYK, MH(Pa3ByK U
yIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPhl UCIYCKAHMS M TOTJIOLIEHUs, anbda,
0eTa- ¥ raMMa-u3JIy4YeHus, U30TOMbI, IAEPHAS DHEPreTHKA;

e pa3nuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE
JBKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE NBH)KEHHE, CBOOOJHOE MaJieHHe
TEJ, PABHOMEPHOE IBUKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE
JBUKEHHE, KojeOaTenbHOe ABIKEHUE (3aTyXaloUIUe U BBIHYKIEHHbIE KOJeOaHus),
pEe30HAHC, BOJHOBOE  JBHKEHHE, OTPAKEHUE  3ByKa, MPSMOJIMHEHHOE
pacmpocTpaHeHHe, OTPaKEHHE U TMPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpakeHHE CBETA, PA3JI0KEHHE OEJIOro CBeTa B CIEKTP U CII0KEHUE CIEKTPAIbHBIX
I[BETOB, JUCIEPCUS CBETA, ECTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHKHOBEHHE
JIMHENYATOTO CIIEKTPA M3JIyYCHHS) MO ONMUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SIBJICHUE;

e pacrmo3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3MYECKUX SBJICHHA B
OKpY’KaroleM Mupe (B TOM uuciie PU3NYECKHUe SIBJICHUS B MPUPOJIE: NPUIMBHI U
OTJIUBBI, JBWKEHUE MaHeT COJMHEYHOW CUCTEMbI, PEAKTUBHOE JIBM)KEHHE >KHBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB >XMBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHE SIBJICHUS B MIPUPOJE, OMOJIOTMUECKOE
JEHCTBUE BUIUMOTO, YJIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO U3IyUYEHUH,
€CTECTBEHHBIN pPagUOAKTHUBHBIA (OH, KOCMHUYECKHE Jy4Yd, PaTUOAKTHBHOE
U3TyYeHUE TMPUPOAHBIX MHUHEPAJIOB, JIEHCTBUE PAJAMOAKTUBHBIX H3TyYeHUH Ha



OpraHM3M YeJIOBeKa), IPU ATOM IEPEBOAUTH MPAKTUYECKYIO 33Jady B YUYEOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOWCTBA (PU3HAKHN) (PU3UUECKUX SBICHUIA;

e ONHKCHIBATH M3yYEHHbIE CBOWCTBA Tel U (U3HUECKHE SBIICHUS,
UCTIONB3YS (PU3MUECKHE BETUYMHBI (CPEAHssi © MTHOBEHHAs CKOPOCTh Teja MpHu
HEPaBHOMEPHOM JIBUJKEHHUH, YCKOPEHHUE, MEPEMEILEHNE, ITyTh, YIJI0Basi CKOPOCTbh,
CWJIa TPEHUs, CUjia yNPYTrOCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOTHOTO MaJCHUS,
BEC Tella, UMITYJIbC Tella, UMITYJbC CHJIbI, MEXaHH4ecKass paboTa W MOIIHOCTb,
NOTCHIUAIbHAS DHEPrus Teja, IOJHATOIO HAJ IIOBEPXHOCTBK  3EMIIH,
NOTCHIMAIbHAS JHEPrUsl CXKATOW IpYyKWHBI, KMHETHUYECKass JHEpPrus, IOJIHAs
MEXaHUYECKasl PHEPIUsl, IEPUOJ] U YacToTa KOJeOaHWUM, AJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, IOKAa3aTellb MPEJIOMIICHUS CPEXbl), IPH
ONMCAHUU MPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICI MCIIOJIb3YEMbIX BEJIUYMH,
0003HAa4YeHUsT W €IMHULBl (U3MYECKUX BEIWYUH, HAaXOOuThb (OpPMYJIb,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTMMH BEITUYMHAMU, CTPOUTD
rpauKy U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;

e  XapakTepu30BaTh CBOWCTBA Tel, (U3MUECKHUE SIBIICHUS U TPOIECCHI,
UCITIOJIb3YS 3aKOH COXPAHEHUs 3HEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHUII
CYHEPIO3ULMKA CUJI, NPUHIUI OTHOCUTENbHOCTH ['ammies, 3akoHbl HproTOHa,
3aKOH COXPaHEHHMsI UMITYJIbCA, 3aKOHBI OTPAXXEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXpaHEHUs 3apsAJ0BOr0 U MAcCOBOI'O YMCEN IMPH SAEPHBIX PEAKUUAX, PU 3TOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIllUChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKCHHE;

e OOBACHATH (U3HYECKUE IPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallUi NPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTMUECKUX ILIaroB
C omopoi Ha 2-3 U3yYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUN, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemarh pacu€THbE 3a7aud (ONMpAIOIIMECS Ha CcuUcTeMy H3 2-3
YpaBHEHUI), HCMIONb3ysl 3aKOHBI M (QOpPMYJbl, CBA3BIBAaIOIIKE (PU3MUECKHE
BEJINYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJadd 3alMChIBATh KPATKOE YCIIOBHE,
BBISIBJISITH HEAOCTAIONIME WIM MW30BITOUYHbIE JaHHbIE, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOAMMBIC [JIsl pPELIEHUs, MPOBOAUTH PAacYEThl U OLIEHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHs (PU3NUECKON BETMYHHBI;

e pacno3HaBaTb MPOOJEMBI, KOTOPbIE MOXHO PELIUTh IPU I[TOMOIIU
(u3NYEeCKUX  METOAOB, HCIIOJb3Yys OIUCAaHUE MCCIEAOBAHUSA, BBLACIATH
IIPOBEPSEMOE IIPEAINOIIOKEHNUE, OLCHUBATh IPABUIIBHOCTH IOPSIKA MPOBEICHUS
UCCIIEIOBAHMsI, JIe]aTh BBIBOJBI, HHTEPIIPETUPOBATh PE3ybTaThl HAOIIOAEHUN U
OIIBITOB;

e TIPOBOAUTH ONBITBI MO HAOMIOACHUIO (UBNYECKUX SBICHUA WU
¢usznyeckux CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HploToHa, 3akoHa
COXpaHEHUsl YHEPruH, 3aBUCHUMOCTh NEPHOJA KOJIEOaHUU MPYKUHHOTO MasiTHUKA
OT MAaccChl Ipy3a U KECTKOCTU NPYKUHBI U HE3ABUCHUMOCTb OT AMIUIUTYAbI MaJIbIX
KoJie0aHu#, MPSAMOJIMHEWHOE PaclpOCTpaHEHHUE CBETa, pa3jioxkeHHe OeIoro cpera



B CIIEKTp, HM3Y4YCHHE CBOICTB HM300paKEHHS B IUIOCKOM 3€pKajie U CBOICTB
M300paKEeHHUST TIpeIMeTa B COOMparoiieil JauH3e, HAOMIOJeHNWEe CIUIONIHBIX |
JUHEHYaThIX CIEKTPOB HU3IYUYEHHS): CaMOCTOATEIbHO COOMpaTh YCTaHOBKY U3
U30BITOYHOTO HaOOpa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMbITA U €r0 PEe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOBI;

e TMPOBOJAUTH MPHU HEOOXOAUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, Onpenemss
cpenHee 3HaueHUE U3MepsAeMOil Benu4HHbI ((POKyCHOE pacCTOSHHE COOMparoen
JMH3B1), 000CHOBBIBATH BBIOOP CcrIoco0a u3MepeHus (M3MEpUTENILHOTO TPUbopa);

e TMPOBOAUTH HCCJIEIOBAHMUE 3aBHUCHUMOCTEH (PHU3MUECKUX BEIUYHH C
UCTIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH (3aBHCHUMOCTh NIYTH OT BpPEMEHH IpU
PaBHOYCKOPEHHOM JIBWKEHHH O0€3 HayallbHOW CKOpPOCTH, Iepuoja KojeOaHuil
MaTeMaTH4eCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETA
OT yIVla TaJeHus M YyIJa TpelIoMIIEHUS OT YyIjia TNaJeHHs): IUIAHUpOBATh
UCCIIEIOBAaHHE, CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATh PE3yJbTaThl
MOJy4YeHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIUYUH B BUAE TaOnuil U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEeIOBaHUS;

e TPOBOJUTH KOCBEHHbIE H3MEpPEeHHs] (UINYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpEHHE Tella NpH pPaBHOYCKOPEHHOM JBIKEHUHU, YCKOPEHHE
CBOOOJHOTO MajeHusl, KECTKOCTh MPYKUHBI, KOIPPHUIMEHT TPEHUS CKOJIBKECHHUS,
MeXaHu4yeckas paboTa W  MOUIHOCTh, dYacToTa U TMepHoJ  KoJeOaHui
MaTeMaTH4eCKOT0 U MPY)KMHHOTO MAasTHUKOB, ONTHYECKas CHUjla COOHMparouiei
JWH3Bl,  PAAMOAKTHBHBIA  (OH):  IJIAHUPOBATH  H3MEPEHHUs,  COOHMpaTh
IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUsI, CIEAYyS MPEI0KESHHOM
UHCTPYKLINHU, BBIYMCIATH 3HAYCHHE BEJIMYUHBI M aHAIM3UPOBATH MOJIYYECHHBIC
pe3yabTaThl ¢ y4ETOM 33JaHHOM MOTPEUTHOCTH U3MEPEHUH;

e coOmomaTh mpaBWiIa TEXHUKH O€30macHOCTH Tpu  paboTe cC
71a060paTOPHBIM 000PYIOBAHUEM;

e pa3nuyaThb OCHOBHBIC MPHU3HAKM H3YYCHHBIX (PUINYECKUX MOJEIEH:
MaTepuagbHas TOuKa, aOCOIIOTHO TBEPOE TEJO, TOUCUHBIA UCTOYHHUK CBETA, JIyY,
TOHKAs JINH34, TUIaHEeTapHasi MOJIeJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI7pa;

e  XapakTepu3oBaTb MNPUHIUMNBI JCHCTBUS HM3YyYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONHCAHUA (B TOM YHCIIE: COUAOMETD,
JATYMKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHUSI, PaKeTa, 3X0JIOT, OYKH, IIEPUCKOTI,
¢doroanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOMN, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHMS O CBOMCTBaX (U3MYECKUX SBICHUH WU
HeoOXxonuMble GU3NUYECKHe 3aKOHOMEPHOCTH;

e UCIIONB30BaTh CXEMbl W  CXEMaTH4YHbIE PUCYHKH  HW3yYEHHBIX
TEXHUYECKUX YCTPONCTB, W3MEPHUTEIbHBIX NPUOOPOB U TEXHOJOTHUYECKUX
IPOILIECCOB MPH PELICHUH yYeOHO-NPAKTHYECKUX 3ajad, ONTHYECKUE CXEMbI IS
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOIIE TNH3E;

e TMPUBOAWTH MpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TMpUMEpax)
MPAKTHYECKOTO MCMOIb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOM KU3HU IS
oOecrieueHnss 0€30MaCHOCTH MpU OOpalleHuu C MPUOOpaMH U TEXHUYECKUMHU



YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSi U COOJIIOJEHHUS HOPM SKOJOTHYECKOIrO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

e OCYIIECTBIATh TOWCK WHPOpMAMKH (HUIUIECKOTO COJCPKAHUS B
HuTepHeTe, caMOCTOSTENBHO (OPMYTUPYST TMOWCKOBBIN 3ampoc, HaXOAUTh IYTH
oTpeeNIeHUs] TOCTOBEPHOCTH MOJTYyYEHHON MH(OpPMAIMM HA OCHOBE MMEIOIINUXCS
3HAHUU U JOTOJIHUTEIbHBIX HCTOYHUKOB,;

e WCIOJB30BAaTh TPHU  BBHINIOJHEHWH Yy4YEOHBIX  3aJaHUN  HAY4YHO-
NOMYJISIPHYIO JUTEPaTypy (PU3NYECKOro coAepKaHus, CIPABOYHBbIE MAaTepUalbl,
pecypcbl cetu HWHTepHer, BiageTh MNpuEéMaMU KOHCIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3JaBaTh COOCTBEHHBbIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PM3UUECKOTO COAEpPKaHUS, IMyOIUYHO
NPEACTABIATh PE3YNbTaThl MPOEKTHOW WM HCCIEAO0BATENIbCKOM IESTEIbHOCTH,
IIPU 3TOM I'PAaMOTHO MCIOJIb30BATh M3YUECHHBIM MOHATUWHBINA anmapar u3y4aeMoro
pazmena (U3WMKA W COMPOBOXKAATH BBHICTYIUICHHWE TMPE3CHTAMe ¢ y4ETOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3jeioB U TeM K I (mudposbie)
n/n NMporpamMmbl Bceero oﬁﬂTpom,m,le pﬁaKT"quR"e o0pa3oBaTejibHbIE
padoThl padoThl pecypebi
Pa3zjnen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
but6mmoreka [IOK
11 PusmKa - Hayka 0 IpHpoAe 2 https://m.edsoo.ru/7f416194
bubmunorexa LIOK
12 | Pu3HECKHE BETHIMHEI 2 ! https:/m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUHBI METO/I IO3HAHUS 2 1 bubanorexa LIOK
) https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Paznen 2.1lepBoHayasibHbIe CBeI€HUSI O CTPOCHUM BellecTBa
bubmunoreka LIOK
2.1 Crpoenme semectsa ! https:/m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aMMOJICMCTBUE YaCTHI] ) 2 bubmuoreka [IOK
) BEIIIeCTBa https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3./IBu:keHne u B3auMoaeiicTBue Te
bubmunoreka LIOK
3.1 Mexanuueckoe ABMxeHHe 3 https:/m.edsoo.ru/7f416194
bubmunoreka LIOK
3.2 | Muepuus, Macca, IIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.3 Cuna. Baggr cun 14 1 2 https://m.edsoo.ru/7f416194




Hroro no pazneny 21

Pa3nen 4./1aBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB

41 [asnenue. Ilepenaya napieHus: TBEpIABIMU 3 bu6nuoreka [JOK

) TeJaMH, KUIKOCTIMHU U ra3aMH https://m.edsoo.ru/7f416194

but6mmoreka [IOK

42 HAapnenne KuaKocTn > https://m.edsoo.ru/7f416194
bubmunoreka LIOK

43 Armocheproe napiieHne 6 https://m.edsoo.ru/7f416194

44 JleficTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE B 7 3 bubmmoreka [JOK

’ HHUX TEJO https://m.edsoo.ru/7f416194

Hroro no pazneny 21

Paznen S.PadoTra 1 MOIIITHOCTB. JHEPIUs
but6mmoreka [IOK

5.1 Pabora u MomHOCTS 3 1 https://m.edsoo.ru/7f416194
bubmunoreka LIOK

5.2 Tlpocrsie MexaHu3MEI > ! https://m.edsoo.ru/7f416194
bu6munoreka LIOK

5.3 Mexanuueckas sHeprua 4 ! https://m.edsoo.ru/7f416194

Hroro o pasaeny 12

Pe3epBHOE Bpems 3

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 13




8 KVIACC

KoanuecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM (uudpoBbie)
Ne i/ NporpaMMEl Beero KOﬁHTpOJIbeIe l'IpﬁaKanecxne 06PA30BATEBHBIE
padoTsl padoThI pecypesl
Paznea 1.TemyioBbie ABJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIIECTBA 7 bubanorexa LIOK
' https://m.edsoo.ru/7f4181ce
Bbu6nmuoreka [JOK
1.2 Tennosere mporeccat 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pasjnen 2.0/iekTpuyeckre 1 MATHUTHBIE SIBJICHUSI
DneKTpUUecKue 3apsabl. 3apsKeHHbIE TeNla U bubanorexka [HOK
2.1 o 7 1
UX B3aUMOJCHCTBUEC https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 IToCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
Bbu6nuoreka [JOK
2.3 MarnuTHeIe ABICHNS 6 ! 15 https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
2.4 OMICKTPOMArHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 14.5




9 KVIACC

KoanuecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM (uudpoBbie)
Ne i/ NporpaMMEl Beero KOﬁHTpOJIbeIe l'IpﬁaKaneCKne 06PA30BATEBHBIE
padoTsl padoThI pecypesl
Paznesa 1.Mexanunuyeckue siBJeHUSA
11 MexaHn4ecKoe IBMKCHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
) ONMCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumonerictaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKoupI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2.MexaHn4ecKHe KOJ1e0aHUSA U BOJTHBI
bu6mmoreka [IOK
21 Mexanuteckue koneOanus 7 3 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 MexaHn4eckue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro mo pazneny 15
Pa3jnen 3.2/1eKTPOMArHUTHOE 10JI€ M JIeKTPOMArHUTHBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ’ bubmmoreka [JOK
' DJIEKTPOMArHUTHBIE BOIHEI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4.CBeroBbIe IBJICHUSA
bu6mmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https-//m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 htps://m.edsoo.ru/7f41 ada6
4.3 PazjoxeHne 6eIoro cBeTa B CIICKTP 3 2 bubmnoreka [IOK




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

Hroro mo pazaeny 15

Pa3nea 5.KBaHTOBBIC SIBJICHUA
Bbu6nmuoreka [JOK

5.1 Hcnyckanue u moryiomeHne CBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK

5.2 Crpoenne aroMHoro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK

5.3 sInepHete peakuuu 7 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pasnen 6.I1oBTOpUTEILHO0-00001IAKOIIHIT MOTYJ/Ib

6.1 [ToBTOpeHue u 06001IeHNE COAePKAHUST 9 ’ bubmmoreka [JOK

' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJsn4vecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
/i Tema ypoka Beero Kontpoabnble IIpakTnueckue fa[syqennﬂ gﬁ[?:ll?}OBaTeJIbele
padoThI padoThI pecypebi
1 ®dusuka — HayKa o npupoje. SABieHus 1
npupobl. Pusndeckue sBJICHUs
) Mexanuyeckue, TEIIOBbIE, AIEKTPUUECKUE, 1
MarHUTHbIE, CBETOBBIE, 3BYKOBBIC SIBIICHHUS.
3 @u3nuecKue BEIMUYMHBI U UX U3MEPEHUE. 1
VYpok-uccnenosanue "M3mepenue
4 TeMIepaTypbl IPU MOMOIIU KUJIKOCTHOTO 1 1
TEPMOMETPA U AaTUMKA TEMIEPATYPHI'.
Kak ¢usuka u apyrue eCTeCTBEHHBIE HAYKH
5 M3Yy4aroT npupoay. EcrecTBEeHHOHAYUYHBII 1 bubmmoreka [JOK
MeTo1 mo3HaHus. Onucanue GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJIEHUU C IIOMOIILIO MOJIEJIEH.
Ypoxk-uccienopanue "[IpoBepka runoTesbl:
6 JNANbHOCTh MOJIETA IIApUKa, MYIIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE
BBICOTA ITycKa'.
Crpoenne Bemniecta. ONBITHI,
7 I[OII:a?.I)IBaIOIHI/Ie JIUCKPETHOE CTPOCHUE 1 Bubmnorexa HOK
https://m.edsoo.ru/ff09fe0a
BEILIECTBA.
BIDKEHUE YacTHI] BemecTBa. JlabopaTopHas
8 §a60Ta "OueHka AuameTpa aroMa MI;TO,Z[IZ)M 1 1 Bubmorexa HOK
. https://m.edsoo.ru/ff0a013e
psn0B (Cc ucmoap3oBaHueM dotorpaduit).”.
VYpok-uccnenoBanue «ONbITH MO
9 HaAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS 1 1

Tra3oB».




10

ArperaTHHe COCTOsIHHA BCIICCTBA.

B3anmocCBs3b MKy CBOMCTBAMH BEILIECTB B
Pa3HBIX arperaTHbIX COCTOSHUSIX U UX

Bbu6nuoreka [JOK

11
aTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco00EeHHOCTH arperaTHbIX COCTOSIHUHN BOJIBI.
12 Mexanunueckoe aBuxeHue. PaBHoMepHoe H bubmmoreka [JOK
HEPABHOMEPHOE IBIIKECHUE. https://m.edsoo.ru/ff0a05¢c6
13 Cxopocth. EAUHUIEI CKOPOCTH Bubmorexa HOK
p ) p ) https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHH IBMKECHUA Bubmioreka LIOK
Y p ) https://m.edsoo.ru/ff0a0ae4
WNuepnus. 3akon u"epuu. Bzaumoneicraue
15 Tel Ilz:K MpUYUHA I/ISMpeLII{eHHﬂ CKO OI[CTI/I bubmorexa LIOK
p p https://m.edsoo.ru/ff0a0c10
JIBVOKCHUS TEJl.
16 [LnotHOCTH BemiecTBa. Pacuer Macchl 1 bubmuorexa [JOK
o0beMa Teja 1Mo ero MIOTHOCTH. https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «Onpezaenenne
MJIOTHOCTHU TBEPIOTO TEJa».
18 Pemenue 3agau mo teme "I1m0THOCTD Bbu6nuoreka [JOK
BelrecTna'. https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
tes. Cuna ynpyroctu. 3akoH ['yka.
Jlaboparopnas pabota «M3ydyenue
20 3aBUCUMOCTH pacTshKeHHs (1edopMariim)
MPYKUHBI OT MPUJIOKEHHOU CUIIBI».
21 SIBnenune Tarorenus. Cuiia TSKECTH.
CBs3b MEXKy CHUJION TSXKECTH M MAacCOM Tea.
22 Bec Tena Pzgneﬂne 3aga4 no teme "Cuita bubmorexa LIOK
" https://m.edsoo.ru/ff0al778
TsDKECTH".
Cwuita TsKeCcTH Ha ApYruXx IJIaHeTax. bubmmoreka [JOK
23
Pu3nyecKue XapaKTepUCTUKU IUIAHET. https://m.edsoo.ru/ff0al502
24 N3smepenue cun. JluHamomerp. bubmmoreka [JOK




https://m.edsoo.ru/ff0al 8cc

bubmuorexa [JOK

25 Bec tena. HeBecoMocTs. 1

https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHUJI, HAIPABJIEHHBIX 10 bubanorexka [HOK
OJIHOM mpsiMOoi. PaBHOAEHCTBYIOIIIAS CHII. https://m.edsoo.ru/ff0ala70

27 Pemrenue 3agad mo reme
"PaBHonelicTBYIOIIAs cuit”.

73 TpeHue CKoNbKEHUS U TPEHUE MTOKOS. bubmmoreka [JOK
Tpenue B npupoje U TEXHUKE. https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «M3yuenue

9 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubmmoreka [JOK
CHJIBL JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTMPUKACAIONIUXCSI TOBEPXHOCTEMN».

30 Pemenue 3amau Ha onpenencHue
PaBHOJECHCTBYIOLIEH CUJIBL.

Pemenue 3ampau no remam: «Bec Tena»
: bubmuorexa [JOK

31 «I'padnueckoe nzobpakeHne cui», «CHiibl»,

«PEBI(—lI)oz[eI‘?ICTBonmaI:I CHID https://m.edsoo.ru/ff0alde0
KonrponsHas pabora no remam:
3 «MexaHnndeckoe OBMKEHHIE», «Macca,
IUIOTHOCTB», «Bec Tena», «I"paduyeckoe
n300pakeHue Crn», «CHIbl».

33 JaBnenue. CriocoObl yMEHBIIICHUS U bubnnorexka [JOK
YBEJIMYECHUS NABJICHUS. https://m.edsoo.ru/ff0a20a6

34 JlaBiienue raza. 3aBUCUMOCTD JIaBJICHUS raza bubmuorexa [JOK
0T 00BEMa, TeMITepaTyphl. https://m.edsoo.ru/ff0a2376

35 Ilepenada naBineHus TBEPABIMU TEIAMY, bubnuoreka [IOK
JKUIKOCTSIMHU U ra3zaMu. 3akoH Ilackais. https://m.edsoo.ru/ff0a25b0

36 JlaBiieHWE B )KUJKOCTH U Ta3e, BBI3BAHHOE bubmuorexa [JOK
JICICTBUEM CHJIBI TSKECTH. https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/[apnenue B bubmuorexa [JOK

SKUIKOCTH U rase. 3akoH [Tackamsg».

https://m.edsoo.ru/ff0a2826




bu6nmuoreka [JOK

38 | Coobmarompecs cocy L https://m.eds00.ru/ff0a2970
39 I'unpaBauueckuii mpecc buGmorexa LIOK
AP pece. https://m.edsoo.ru/ff0a3136
40 MaunowmeTtpsl. [TopuiHeBo )KUAKOCTHBIN
Hacoc.
Atmocdepa 3emin. [Tpuyannb
41 CYIIIECTBOBAHUS BO3IYIITHOW 000JTIOUYKH bubnnorexka [HOK
3emin. 3aBUCUMOCTB aTMOC(hepHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl yPOBHEM MODPSI.
Bbu6nmuoreka [JOK
42 Bec Boznyxa. ATMocdepHoe 1aBiieHue. https://m.edsoo.ru/ff0a2b5a
13 N3mepenune armocdepHoro aaBieHus. OnbIT bubmmoreka [JOK
Toppuuennu. https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JTaBJICHHS OT bubanorexka [HOK
BBICOTBI HaJl YPOBHEM MODH. https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubmmoreka [JOK
Ha pa3jIMYHBIX BHICOTAX. https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amay mo teme "ATmocdepHoe
naBjeHue"”.
47 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE bubmmoreka [JOK
B HUX TeJ0. ApXHMEI0BA CUJIA. https://m.edsoo.ru/ff0a3276
JlaGopatopHnas pabora «OnpeneneHue
N o . Bbu6nmuoreka [JOK
48 BBITAJIKABAOLIEH CHIIBI, IEUCTBYIOLIEH Ha https://m.edsoo.ru/f0a33fc
TEJ0, IOTPYKEHHOE B )KUJIKOCTh.
Jlaboparopnas paboTa mo Teme
49 «HccnemoBadue 3aBUCHMOCTH Beca TeIa B bu6mmoreka [IOK
BOJIE OT 00bEMa MOTPYKEHHOU B HKUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla».
Bbu6nmuoreka [JOK
>0 Tnasanue Tex. https://m.edsoo.ru/ff0a3a96
51 JlaGopaTtopHast pabora "KoHcTpyupoBaHHe




apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
omnpeaesieHue €€ rpy30n0AbEMHOCTH" .

Pemenue 3agau no remam: «IlnaBanue cyaos.

52 BoznyxomnaBanue», «JlaBieHne TBEPIbIX Bubmioreka LIOK
Y e P https://m.edsoo.ru/ff0a3654
TeJI, )KHUJIKOCTEH M Ta30B».
bu6mmoreka [IOK
53 Mexanuueckas pabora.
P https://m.edsoo.ru/ff0a3f82
Bbu6nuoreka [JOK
54 MomHocTh. EquHUITEI MOLITHOCTH.
H FIIHHLIBT MOTL https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccienopanue "Pacuér MOIIHOCTH, 1
pa3BUBaeMOM P NOIbEME 1O JIECTHHULIE" .
56 IIpoctsie Mexanu3msl. Peryar. PaBHoBecue
CHWJI Ha phIyare.
KontponbHas padota nmo Teme «JlaBienne
57 TBEPABIX TN, KUAKOCTEN U Ta30B» /
Bcepoccutiickas mpoBepovHas padoTa.
PesepBubIil ypok. PaboTta ¢ TekcTamu o Teme
«JlaBneHue TBEPABIX TEN, KUIKOCTEU U bu6mmoreka [IOK
58 9
razoB» / Bcepoccuiickasi mpoBepodHast https://m.edsoo.ru/ff0adffe
paborta.
Pbraaru B TexHuKe, OBITY U IPUPOJIE.
59 JlaGopartopHnas pabota «}i/Iccnpe I())BiHI/Ie 0.5 buGnnorexa LIOK
P . P p 2 ’ https://m.edsoo.ru/ff0ad78e
YCIIOBU PaBHOBECHS pPhIyara.
Pemenue 3agau mo reme «YClnoBus bubmuorexa [JOK
60
paBHOBECHS pblyara». https://m.edsoo.ru/ff0a48a6
KoaddutmenT nonesnoro neiicTBus
61 MexaHu3ma. Jlaboparopnas padota 0.5
«M3mepenne K11/ HakKIOHHOM MIIOCKOCTH.
62 Pemenue 3amad mo reme "PaboTa, MOITHOCTD, bubmuorexa [JOK
KIIJ". https://m.edsoo.ru/ff0adc48
63 Mexanunueckas sHeprus. Kunernueckas u bubmmoreka [JOK

NOTCHIMAJIbHAA SHCPIUsi.

https://m.edsoo.ru/ff0a4252




bu6nmuoreka [JOK

64 3aKOH COXpPaHEHUSI MEXaHNUYECKOW SHEPTUU. 1 https://m.edsoo.ru/f0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPE/ICTICHUE
65 M3MEHEHUS KUHETUYECKON 1 MOTeHIIMAIbHON 1 1
SHEPTUU MPU CKATHIBAHUU TeJa 10
HAKJIOHHOM TJIOCKOCTH".
66 Kontponbnas padota nmo teme «Pabora u 1
MOIIHOCTb. DHEPTUSI».
67 PezepBHblil ypok. Pabota ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"MexaHudeckoe OBYOKeHHE" . https://m.edsoo.ru/ff0adee6
63 PesepBubIil ypok. Paborta ¢ TekcTamu o Teme 1
"Pabora. MomHOCTh. DHeprus'.
OBILIEE KOJIMYECTBO YACOB I10 63 13
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8 KVIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoka
n/n yp Bcero KoﬁﬂTp OJIbHbIC I'Ipﬁalcanecxne u3ydeHusi o00pa3oBaTejbHbIE
padoTsl padoThI pecypesI
OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KWHETUYECKOW TCOPUU U UX ori]LITELIe 1 bubmorexa LIOK
p https://m.edso0.ru/ff0a5256
MOITBEPIKICHUSI.
2 Macca u pazmep aToOMOB U MOJIEKYI. 1
Mogaenu TBEpIOrO, )KUIAKOTO U bubmuorexa [JOK
3 . 1
ra3o00pa3HOro COCTOSHUI BEIIECTBA. https://m.edsoo.ru/ff0a540e
OOBbsicHEHHE CBOMCTB TBEPOTO, KUKOTO
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HA |
OCHOBE TOJIOKEHUI MOJIEKYISIPHO-
KUHETHUYECKON TEOPHH.
5 Kpucrannmieckne u amopdHsie Tena 1 bubnnorexa LIOK
P P ‘ https://m.edso0.ru/ff0a5800
6 CmaurBaHuE M KallWJUISIPHOCTb. 1 bubmmoreka [JOK
IIoBEpXHOCTHOE HATSKEHUE. https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cKaTue 1 bubmorexa LIOK
P p ) https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIIEpATYPHI CO 1
CKOPOCTbIO TEIJIOBOTO JIBUKEHHS YaCTHUII
9 Buytpennsist sHeprust. CriocoObl H3MEHEHUs 1 bubnuoreka [IOK
BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenadu 1 Bubmioreka LIOK
P ) https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTuueckoe
11 anonbso;gHI;Ie ;IGHJ'IOBII))IX CBOICTB BEILIECTB 1 1 Bubmorexa HOK
N https://m.edsoo.ru/ff0a65c0
Y MaTepUAJIOB B IEJSIX YHEProcOepeeHus .
12 KomnuecTBo TemIoTel. Y nenbHas 1 Bubmmoreka [JOK




TCIIJIIOCMKOCTBD.

https://m.edsoo.ru/ff0a6976

VYpaBHeHHe TeIIoBoro 6ananca. TemmooOMeH

bu6mmoreka [IOK

1
3 U TEIJI0OBOE PaBHOBECHUE. https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccnenoBanue
14 SIBJIGIfI/I}I TI;HJIO(I))6MGH3. npu CMIe[H_II/IBaHI/II/I bubmorexa LIOK
N N P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Tropsiuel BoAbI'".
Pacuer konmuecTBa TEMIOTHI, HEOOXOAMMOTO
15 JUIsl HAarpEBaHUs TeJla ¥ BBIACIAEMOIO UM IIpU
OXJIAKICHHH.
Jlaboparopnast paborta "Onpenenenue bubnnorexka [HOK
16 . "
YIEIBHOM TEMIIOEMKOCTH BEIECTBA . https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeibHas TEMI0Ta bubmmoreka [JOK
Cropasus. https://m.edsoo.ru/ff0a7bSa
[ImaBiienue u oTBEpACBaHUE
18 KPUCTAJUTMYECKUX Iign VY nensHas Tennora bubmorexa LIOK
P e https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS.
19 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
YIEIbHOW TEIUIOTHI TIJIaBJIEHUS Jibaa'. https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHEHCAIHSI. bubmmoreka [JOK
Hcnapenue. https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbnas remnora
71 mapoo0pa3oBaHus U KOHJICHCAIIUH. bubnnorexa [HOK
3aBUCUMOCTD TEMIIEPATYPhl KUTIEHUSI OT https://m.edsoo.ru/ff0a786c
aTMOC(EpHOTO JTaBJICHHS.
BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota
22 "Onpeneiaenue gi]HochenLI:{oﬁ I;namiocm bubanorexa LIOK
P " https://m.edsoo.ru/ff0a7628
BO3ayxa'.
23 Pemrenue 3aiau Ha onpeeneHue BIaKHOCTH
BO3/yXa.
[TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. J/|Burarenb BHyTPEHHETO

CTOpaHMSI.




KIIJI reroBoro asurarens. TenaoBbie

bu6mmoreka [IOK

25 o
JIBUTATEIIN U 3aLLUTA OKPYKAIOIIENU CPEIbL. https://m.edsoo.ru/ff0a7c7c

26 3aK0oH COXpaHEHUs U MIPEBPAICHHS YHEPTUU
B TEILJIOBBIX MPOLIECCAX.

[ToaroroBka K KOHTPOJILHOU pabOTE IO TEME
27 "TeHHHOBLIe SIBJ'IeHI/UII) H3M6H£{He arperaTHBIX Eubmuorexa LIOK
> - P https://m.edso0o.ru/ff0a83f2
COCTOSIHUM BEILIECTBA
KonTponbsHas pabora no teme "TemnoBsie
28 HBJ'IeIfI/IH I/ISMé)HeHI/Ie arperaTHbIX COCTOSHHUI Eubmuorexa LIOK
) p https://m.edsoo.ru/ff0a86ae
BCIIIECTBA

79 Dnektpuzanus Tel. [[Ba posia aneKTpUIecKux
3apsIoB

30 VYpok-uccnenoBanue "IaeKTpU3aLuUs TE
WHAYKIMEH U PU CONMPUKOCHOBEHHUH .

31 B3anmopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH Bbu6nmuoreka [JOK
Kynona. https://m.edsoo.ru/ff0a87e4
Dnekrpudeckoe moje. HanpsokeHHOCTh

32 3JICKT pnqecxoro mojis. 1T I/II)HI_[I/IH Eubmuorexa LIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIINH HJICKTPUUYECKUX TTOJICH.
33 Hocutenu snektpuueckux 3apsios.
DnieMeHTapHbIH 3apsia. CTpoeHue aroMa.

34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH bubnnorexa [HOK
COXpaHEHUs JIEKTPUYECKOro 3apsiaa. https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1au Ha npMEHEHUE CBOMCTB bubmmoreka [JOK
DJIEKTPUYECKUX 3apH0B. https://m.edsoo.ru/ff0a90cc
ONEeKTPUYECKHUI TOK, YCIIOBUS €ro

36 C mecI;BOBaHHﬂ I/ICTg‘IHI/IKI/I SJIEKTPUYECKOTO bubanorexa LIOK

Y ’ p https://m.edsoo.ru/ff0a95a4
TOKA.
37 JlecTBHS BIIEKTPUYECKOTO TOKa Eubmorexa LIOK
p ‘ https://m.eds00.ru/ff0a96b2
33 Ypoxk-uccinenoanue "JleiictBue

QJICKTPHUYCCKOI'O IMOJIAA Ha IIPOBOAHUKH U




OUBJIEKTPUKN"

DNEKTPUYECKHUI TOK B METAJLIAX, KUJIKOCTAX

bu6mmoreka [IOK

39 U ra3ax. https://m.edsoo.ru/ff0a9838
40 DnekTpruyecKkas Lienb U €€ COCTaBHbIE YacTH.
Cuna toka. JlaGopaTopHas pabora bubmmoreka [JOK
41 n " 0.5
H3MepeHne u peryampoBaHue CHIIbI TOKA'. https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsikeHue. BonbTmerp.
42 Jlabo I;TO Hast a6oIT)a "U3mepenue u P 0.5 bubmorexa LIOK
paTop p ,P ) https://m.edsoo.ru/ff0a9%14
pETyJIHpOBaHKE HAMIPSHKCHUS .

43 ConpoTuBieHNE IPOBOAHUKA. Y JEIBHOE bubmmoreka [JOK
COIIPOTHUBJICHUE BEILECTBA. https://m.edsoo.ru/ff0aa738
JlaGopatopHnast paboTa "3aBUCUMOCTh

44 AIEKTPUYECKOTO COMPOTUBIIEHUS ITPOBOIHUKA 1 bubmmoreka [JOK
OT €T0 JUIMHBI, IIJIOLIAAH ITIOIEPEYHOIO https://m.edsoo.ru/ff0aa738
ceyeHus U maTepuana’.

45 3aBUCHMOCTb CUJIbI TOKA OT HAIIPSKEHUS. bubmmoreka [JOK
3akon OMa it yyacTKa LEMH. https://m.edsoo.ru/ff0aa44a
JlaGopatopunas pabora "HccnenoBanue

46 3aBUCUMOCTH CUJIBI TOKA, UAYILIETO Yepe3 1 bubmmoreka [JOK
pE3UCTOp, OT COIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope’.

47 [TocnenoBarenbHOE U MapaielbHOE
COEJIMHEHUS] TPOBOTHUKOB.

Jlaboparopnast padota "IIpoBepka mpaBuia

48 CJI0’KEHUS HANPSDKEHUHN TTPU 1 bubnnorexka [HOK
[MOCIEI0BATEIBHOM COEAUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB".

Jlaboparopnas padota "[IpoBepka mpasuiia
49 JIA CII?IJ'II)I 201(311?[ U T1a anl;enbiOM P 1 bubanorexa LIOK
P P " https://m.edsoo.ru/ff0aadle
COEJIMHEHHH PE3UCTOPOB".
50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma bubanorexa [HOK

AJIA PA3JIMYHOI0 COCAMHEHUA ITPOBOAHHUKOB.

https://m.edsoo.ru/ff0aaf8a




51 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO TOKA. bubanorexka [HOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 Jlaboparopunas pabota "Onpenenenue 1 bubmmoreka [JOK
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA". https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKUE LEH U TOTPEOUTEIN
53 DIIEKT pnqecxoﬁ BHHG THH B 6II))IT Kopotkoe Bubmiorexa LIOK
p P y- Rop https://m.eds00.ru/ff0ab660
3aMBIKaHUE.
54 ITocTosIHHBIE MArHUTHI, NX B3aUMOJICUCTBUE.
55 VYpok-uccnenosanue "M3yuenue noneu 1 bubmmoreka [JOK
MOCTOSIHHBIX MarHuToB' . https://m.edsoo.ru/ff0ac3d0
56 MaruautHOoe nojie. MarHuTHOE 110JIe 3eMIIH 1 bubmuorexa [JOK
€ro 3HaueHue U )KU3HHU Ha 3eMIIe. https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJILHOM paboTE MO TEMe
"DneKTpUuecKue 3apsbl. 3apsKEHHbIE Tena bubanorexa [HOK
57 . o
U UX B3auMoaeucTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK".
KonrponbHast pabora o Teme
"DneKTpuUecKue 3apsabl. 3apsKeHHBIE Tela
58 A UX B3§HMO;[GIZCTBE;IHHOCTE;IHHHFI Bubmioreka LIOK
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuil Tok" / Beepoccuiickast
poBepoyHas paboTa.
PesepBHbIil ypok. PaboTa ¢ TekcTaMu 110 TEME
" p yg) . " Bbu6nmuoreka [JOK
59 [TocTOSIHHBIN 2NE€KTpUYECKUN TOK" /
N https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHasi pabota
OmnbIT OpcTena. MaruuTHOE MOJIE
60 DJIEKT H?Iecxiro TOoKa MarauTHoe momie Bubmiorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
KaTYILIKH C TOKOM.
IIpuMmenenne dIIEKTPOMATrHUTOB B TEXHHUKE.
61 .HEGO aTopHas a6(?Ta "N3yuenne nelcTBU 0.5 Bubmorexa HOK
patop P y " ) https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISI Ha MPOBOJITHHUK C TOKOM".
62 DJIEKTPOABUTATENb MOCTOSHHOTO TOKA. Bbu6nmuoreka [JOK

Hcnons3oBanue 3nekTpoaBurarencii B

https://m.edsoo.ru/ff0ac86¢




TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas padota "KoHcTpyupoBanue u
u3ydeHue paboThl 3JeKTpoABUTaTens".

OmnsiTel Dapanes. 3aKOH AEKTPOMarHUTHOM

63 unayknuu. [Ipasuio JleHia. 1
Onektporereparop. CrocoObl MOTydeHUS
64 ANEKTPUYECKON SHEPTUU. DIIEKTPOCTaHLIUN 1
Ha BO300HOBIISIEMBIX HCTOUHHUKAX YHEPTHH.
65 [ToaroToBka K KOHTPOJILHOM paboTeE MO TEMe 1
"DNEKTpUYECKUE U MarHUTHBIE SIBJICHUS".
66 KonrponbHast pabora o Teme 1 bubmmoreka [IOK
"DNEeKTpUYECKUE U MATHUTHBIE SIBJICHUS . https://m.edsoo.ru/ff0acb14
67 PezepBHblil ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"TenoBsble ABICHUS". https://m.edsoo.ru/ff0accSe
63 PesepBubIil ypok. PaboTta ¢ TekcTamu o Teme 1
"MarHuTHbI€ sIBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I1O 63 145
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9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
(]

Jl:;n Tema ypoxka Beero Kontpoabubie IIpakTuyeckue i[:;‘i‘eﬂlflﬂ :)lgg;l;zil;fenbnm e

padoThI padoTsbI pecype

1 Mexanundeckoe aBrxeHrne. MarepuaibHas 1
TOYKA.

5 Cucrema orcueta. OTHOCUTEILHOCTh 1 bu6munorexa LIOK
MEXAaHUYECKOI'O ABUKCHUS. https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NPSIMOIIMHENHOE JBUKEHUE. 1 buGnnorexa [JOK

https://m.edsoo.ru/ff0ad19a

4 HepaBHOMepHOE NPAMOIMHENHOE ABUKECHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTb.

5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBU)KEHUE. Y CKOPEHHUE. https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJIMHEITHOTO

6 PaBHOYCKOpPEHHOT0 ABMXeHus. ['papuk 1
CKOPOCTH.

JlaboparopHas pabota "Onpenenenue

7 yCKolfeHHsII) Tené) pu paBHOI})/CiOpeHHOM 1 1 BH6J?HOTeKa HOK
JIBAKEHUHU [0 HAKJIOHHOM IIOCKOCTH'". https://m.edsoo.ru/fflladbl8

8 CBoOoauoe manxenne tein. OneITe! [ annnes. 1
PaBHOMepHOE ABHKEHNE IO OKPY>KHOCTH.

9 [Tepuon IE qachTa 06pa1ueHH51.p J}_][HHeﬁHaﬂ u 1 bubmorexa IIOK
YEIOBAS CKODOCTH. https://m.edsoo.ru/ff0ae176

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHHE. 1

11 IlepBbiii 3akoH HproTOHA. BEKTOP CHITBI. 1 ngﬂ;ﬁfj&igﬁ};oae 612

12 Bropoii 3akon HeroTona. PaBHozelcTByromas 1 bubmmoreka [JOK
cua. https://m.edsoo.ru/ff0ae72a

13 Tpertuii 3akon HetoTona. Cyneprno3uiusi CHI. 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0ac982

14 Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB bu6nuoreka [IOK
HrroToHa. https://m.edsoo.ru/ff0aeb6e

but6mmoreka [IOK

15 Cuna ynpyroctu. 3axon I'yka. https://m.edsoo.ru/ff0aeca2

16 Pemenue 3agau no reme «Cuiia ypyrocTu».

17 JlaGoparopHas pabota «OnpezneneHue bubnuorexa [IOK
JKECTKOCTU MPYKUHBL». https://m.edsoo.ru/ff0aee28

but6mmoreka [IOK

18 Cuna Tpenns. hitps://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme «Cuiia TpeHUS». Bubmiorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopatopHas pabota "OnpezneneHue bubnuorexa LIOK
Kod(puIMeHTa TPEHHS CKOTBKCHUS . https://m.edsoo.ru/ff0af8be

1 Pemenne 3agay mo reMme "3akonnsl HeroToHa. but6mmoreka [IOK
Cuua ynpyroctu. Cuna TpeHus'. https://m.edsoo.ru/ff0afb8e

) Cuita TKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHUs. Y CKOpEHUE CBOOOIHOTO MaICHUSI. https://m.edsoo.ru/ff0af044
VYpok-koHpepenuus "JIBrukeHNE TEI BOKPYT

23 rpaBuTalmoHHOro 1neHTpa (ConHevyHas
cucrema). ['amakTuku".

o4 Pemenue 3agau mo teme "Cuna TSOHKECTH U bubnuoreka [JOK
3aKOH BCEMUPHOTO TSITOTECHHUS . https://m.edsoo.ru/ff0af5f8

25 [lepBas kocmuueckas ckopoctb. HeBecomocTb bubmmoreka [JOK
U IIEPETPY3KU. https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOYKH.

26 AOcomroTHO TBEpIOE Tenno. PaBHOBecHe bu6nuoreka [IOK
TBEPAOIO TeNA C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomMeHT cuiibl. LIeHTp TshKecTH.

PaBHOBecue MaTepuabHOW TOUYKH.
27 AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe

TBEPAOIO TeNA C 3aKPEMVIEHHON OChIO




BpaieHusi. MomeHT cuiibl. LIeHTp TsKecTH.

Perenue 3agad mo reme "MOMEHT CHJIBIL.

but6mmoreka [IOK

28 LlenTp TsKECTH". https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
29 "MﬂexaHqucxoe BIE)KGHI/IG l§3aHMo elicTBue bubmmorexa LIOK
" A ' A https://m.edsoo.ru/ff0b0408
Ten".
KonTponbhast pabota no teme
30 "MGXIa).HI/I‘-IGCK(I))e BIbkeHUe. B3anmoeiicTBre bubmmorexa LIOK
" A ' A https://m.edsoo.ru/ff0b06ec
Ten'".
Nmmynsc Tena. UMiynbse cuiibl. 3aKoH
31 COX zHeHHH HAMIT nb}c,a Yupyroe u Heynpyroe bubmmorexa LIOK
patciit yabea. JHpy yrupy https://m.edsoo.ru/ff0b07fa
B3aMMOJIeIiCTBHE
32 Pemienue 3agau no reme "3akoH coXpaHEHUs bu6nuoreka [IOK
UMITyJibca'. https://m.edsoo.ru/ff0b096¢c
33 VYpok-koH(pepennus "PeakTuBHOE ABUKEHUE
B [IPUPO/JIC U TEXHUKE".
bubmunoreka LIOK
34 Mexannyeckast paboTa U MOITHOCTb. hitps://m.edsoo.ru/fi0b0a84
35 PaGora cuibl TsDKECTH, CHITBI YIPYTOCTH U bubmmoreka [JOK
CHWJIBI TPEHUSL. https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenrue padboThl
36 CWJIBI TPEHUS IPU PAaBHOMEPHOM JABUKEHUU
TeJ1a [0 TOPU3OHTAIILHON ITOBEPXHOCTU».
37 Cs3b dHepruu u paboTsl. [loTeHnanpHas
SHEprusl.
38 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KMHETUYECKOU DHEPIUH. https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE.
40 JlaGopaTtopHas pabora «M3yueHnue 3akoHa bubmmoreka [JOK
COXpaHEHUS DHEPTUM». https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBHIKCHHE U €TI0 bubnuotexa [JOK

XapaKTePUCTHUKHU.

https://m.edsoo.ru/ff0b1858




3aryxatomue Konebanus. BelHy)1eHHBIE

but6mmoreka [IOK

42
koneOanust. Pe3onanc. https://m.edsoo.ru/ff0b20f0

43 MaremaTuuecKuid U MPYKUHHBIA MasiTHUKH.

Vpok-uccnenoBanne «3aBUCUMOCTD ITepHoaa
44 Kfne6aHH171 OHT JKECTKOCTH MPYKUHBI U I\I/)[aC(f[BI bubmiorexa IIOK
py https://m.edsoo.ru/ff0b197a
Tpy3a».
45 [IpeBparieHune SHEPTUU IPH MEXaHUUECKHUX
KOJIEOAHMSX.
JlaGoparopHas padora «Onpenenenne
46 qaCTopTLI Hpne I/II)O,Ha Kone6a§p1£1;1 MIPY>KUHHOTO Bubmmorexa HOK
p py https://m.edsoo.ru/ffOblaec
MasTHHAKA».
JIaGoparopHas padbora «IIpoBepka
47 He3aBI;1cmrq)ocmpne noja Ifoneé)aHHﬁ rpysa Bubmorexa HOK
P py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a».
Mexannueckne BoaHBEL. CBOMCTBA
48 MeXaHn4ecKuXx BOJIH. IIpomnonbHbIe U Bubmorexa IIOK
-4p https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI.

49 VYpoxk-koH(pepeHnus "MexaHUYeCKHE BOITHBI B
TBEpAOM Teie. CelicMUUecKre BOIHBI".

50 3ByK. PacripocTpaneHue u OTpakeHHEe 3ByKa.

51 Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT 4acCTOTHI".

52 I'poMKOCTB 3ByKa U BBICOTA TOHA.

AKYCTHYECKUI pPE30HAHC.

53 Ypok-koHpepennus "YnbpTpa3Byk u bubmmoreka [JOK
UH(Pa3BYK B IPUPOJE U TEXHUKE". https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJIBHOI paboTe IO TEME

54 "3aII[<OHBI cox aHeHI/II)SI MexalfnquKHe Bubmiorexa LIOK

P . https://m.edsoo.ru/ff0b25f0
KOJe0aHus U BOJHEBI'".
KonTponpHas padora o Teme "3aKoHbI
55 coxpaHeHus. MexaHn4deckue Kojie0aHus u

BOJIHBI'".




DNEKTPOMarHuTHOE MOJIE.

but6mmoreka [IOK

56
DJIEKTPOMArHUTHHIEC BOJIHBI. https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JICKTPOMAarHMTHBIX BOJIH.
VYpoxk-koupepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30Banue bubnuorexa [IOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
CBsA3H'".
VYpok-uccnenopanue "M3ydyenne cCBOMCTB
59 3.]'IpeKT OMAarHUTHBIX BOJ'IHyC [IOMOIILIBIO Bubmiorexa LIOK
P N https://m.edsoo.ru/ff0b2c6¢
MoOuIBHOTO TenedoHa'.
60 Pemienue 3a1au Ha onpeieIeHUE YacTOThI U
JUTMHBI SJIEKTPOMArHUTHOW BOJTHBI.
61 DneKTpoMarHuTHas mpupoza csera. CKOpocTb bu6nuoreka [IOK
cBeTa. BomHOBEBIE cBOiiCTBA CBETA. https://m.edsoo.ru/ff0b31d0
Hctounukn cBeta. [IpssmonunaeitHoe
62 aCIIPOCTPAHEHNE CBgTa 3armenust ConHia u Bubmorexa IIOK
pactpocip ' https://m.edso0.ru/ff0b3658
JIyHbI.
3aKkoH OTpakeHHUS CBeTa. 3epkana. Pemenne
63 3a7a4 HaIl)I NMEHEHNE 3a1<01fa OTpaKEHUI bubmorexa IIOK
p P https://m.edsoo.ru/ff0b38c4
cBeTa.
64 [Ipenomnenue cBera. 3aKOH IPEIOMIICHUS bubmmoreka [JOK
CBETAa. https://m.edsoo.ru/ffOb3aea
ITonmHOC BHYTpEHHEE OTPAKEHHUE CBETA.
65 I/ICHOHBSOBZHEIG nonHorpo BHYTPEHHETO Bubmiorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOJAX.
JlaGopaTtophas paborta "HcciaenoBanue
66 3aBUCHUMOCTH yTJia IPEJIOMJIEHUSI CBETOBOTO
Jy4a OT yIJia maJicHus Ha TpaHuIle "BO3IyX-
crekino"".
VYpok-koudpepenuus "McnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:

CBETOBO/IBI, OITUKOBOJOKOHHAS CBSI3b".




bubmunoreka LIOK

68 JInn3el. OnTHyeckas cuila JIMH3bIL. https://m.edsoo.r/f0b3f2c
. bubnunoreka LIOK
69 [TocTpoenne n300pakeHN B THH3AX. hitps:/m.edsoo.ru/ff0bd4da
JlaboparopHas pabota "Onpenenenue
70 dox EHI)FF)H ;CETOﬁIII/I}I Hl-:)II)ITi‘-iIG:CI:(PéfI CHJIBI bubmmorexa LIOK
YCHOTO b : https://m.edsoo.ru/ff0b4206
cobuparoIei TuH3bI".
VYpok-koH(pepenus "OnTuyecKkue JTNH30BbIC bubnuoreka [JOK
71 "
npuOopshI". https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmorexa IJOK
- 9P ) https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "ledexts! 3penus. Kak
COXPAHMTH 3peHue".
Paznoxenue 6enoro csera B criekTp. ONbITHI
74 Hororona. CnoxxeHue CrekT aJIBHBII)X BETOB buGnnorexa [JOK
) p H ) https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera.
JlabopaTtopHas padota "OMBITHI 11O
75 Pa3I0KeHUI0 OEJIOro CBETa B CIIEKTP U bubnuorexa LIOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HAOJI0/ICHUU Yepe3 IIBETOBBIE (PMIBTPHI".
VYpoxk-npaktukym "BosHOBBIE CBOWCTBA
76 CBeTa: qucrepcusi, UHTephepeHIus u
mudpakius’.
77 OmnsiTel Pesepdopaa v ruranerapHast MoIeTh bubnuoreka [IOK
aroma. https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa.
79 HcnyckaHne v mOrJIoneHne CBETa aTOMOM. bu6nuoreka [IOK
KBanTsl. JInHelyaTbie CIeKTpHI. https://m.edsoo.ru/ffOc144c
20 VYpok-npaktukym "Habmonenre ciekTpoB bubmmoreka [JOK
UCIIyCKaHUs". https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUIEL. Bubmmorexa HOK

https://m.edsoo.ru/ff0c1672




32 Crpoenue atomHoro siapa. Hyknonnas bu6nuoreka [JOK
MOJEIIb. https://m.edsoo.ru/ff0c18ac

83 PaagnoaktuBHbIe nTpeBpaienus. M30Tomsl. bubmorexa LIOK

https://m.edsoo.ru/ff0clal4

34 Pemenue 3agau nmo teme: "PannoakTUBHbBIC bubnuoreka [JOK
IIpEBpAILCHHS . https://m.edsoo.ru/ffOc1b4a

85 [Tepuon momypacnaja.

26 Ypok-koH(pepennus "PagnoakTuBHBIC bubmmoreka [JOK
U3JIyYeHHS B IPUPOJE, MEIULIMHE, TEXHUKE" . https://m.edsoo.ru/ff0c2126

g7 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS bubnuorexa LIOK
3apsA0BOr0 U MAaCCOBOTO YHUCEN. https://m.edsoo.ru/ff0c1c58

38 DHeprus CBI3U aTOMHBIX sziep. CBsA3b MacChl bubnuoreka [JOK
Y DHEPIUH. https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3aga4 no teme " nepHble peakiuu'.

90 Peakiuu cuHTe3a U neneHus saep. bub6munoreka LIOK
Ucrounuku sueprun CosiHIIa U 3BE3. https://m.edsoo.ru/ffOc1e88
VYpok-koHpepeHuus "SAnepHas sHepreTHKa.

91 JleficTBHS paquOaKTUBHBIX U3JTyYEHUN HA
JKUBbIE OpTraHU3MbI".

[ToaroroBka Kk KOHTPOIBHOU paboTE MO TEME

9 "DJIEKTPOMarHuTHOE TIOJIE. bubmmoreka [JOK
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS .

KoHnTtponbHas pabota 1mo Teme
93 "DIeKTpOMarHUTHOE MOJIE.
DneKTpoMarHuTHeIe BoJHbI. KBaHTOBBIE
sIBJICHUS "
[ToBTOpenue, o606menHue. JlabopatopHbie bubmmoreka [JOK

94 " " "
paboTsI 1o Kypcey "B3anmopeiicTBue Ten'. https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600meHue. Pemenue BuGmorexa LIOK

95 pAacyYEeTHBIX U KaUECTBEHHBIX 3a]a4 110 TEME

"TermioBbIe MPOLIECCHI".

https://m.edsoo.ru/ff0c2572




[ToBTopenue, 06001eHue. Perenne

but6mmoreka [IOK
96 PACYETHBIX U KAYECTBEHHBIX 3a7a4 IO TEME 1
" o https://m.edsoo.ru/ff0c2a22
KIIJI TerioBbIX qBUraTenei’”.
57 pacuomma  xavccTaeX sana4 0 Tewe | BuGmiorera LIOK
P PIX 33l https://m.edsoo.ru/ff0c2b30
KIIJI amekTpoycTaHOBOK".
08 [ToBTOpenue, o606menHue. JlabopatopHbie 1 1 bubnuoreka [JOK
pabotsl o Kypey "CBeToBbIE sIBJICHUSA . https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1 bu6munoreka LIOK
1o TemMe "3aKOHbI COXpPAHEHUS] B MEXaHUKe". https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menHue. Pabota ¢ Tekctamu 1 bubmunoreka LIOK
o teme "Konebanus u BoHbBI". https://m.edsoo.ru/ff0c2e82
101 [ToBTopenue, 06o0menue. Pabora ¢ Tekctamu | bubnuorexa LIOK
1o TeMe "CBETOBbIEC ABJICHUS . https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu 1
no teme "KBaHTOBas u sinepHas gpusmnka'.
OBIIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATbBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O

7 KIIACC

OBHIEI'O OBPA30BAHUA

Kon
NMpoBepPsIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pa3nuy4aTh SBJICHUS IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBJICHHUE

1.3

Ppacrio3HaBaThb IMPOSIBJICHUC HU3YUYCHHBIX (1)I/I3I/I‘-I€CKI/IX SIBJICHUU B
OKpYXaroIleM MHUpE, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPUPOAE, MPU
3TOM TEpPEeBOJUTH MPAKTHUYECKYI0 3ajady B y4yeOHYI0, BBLICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPpU3HAKK) (PU3UUCCKUX SIBJICHUN

1.4

ONKCHIBATh M3yUYEHHBIE CBOICTBA Teld U (pU3MUECKHUE SBICHUS, UCIIONb3YS
¢usuueckue  BEIMYUHBI, TPU  OMHCAHUM TPABMIBHO  TPAaKTOBAThH
bu3nYECKU CMBICI HUCIIOJIb3YEMbIX BEIHUYMH, X 0003HAUYECHUS U €IUHULIBI
(¢U3NUeCKUX BENUYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIIME JaHHYIO
bu3nyecKyl0 BEIWYMHY C JAPYTMMU BEJIWYUHAMH, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH

1.5

XapaKTepU30BaTh CBOWCTBA TN, (U3NYECKUE SBICHUS W TIPOIECCHI,
UCIIONB3YSl M3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTh  CJOBECHYIO
(GbOpMyIIMPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATHYECKOE BHIPAKCHHE

1.6

O6’b$ICH$ITI> (1)I/I3I/I‘ICCKI/I€ SABJICHUS, IPOUCCCHI U CBOMCTBA TECJI, B TOM YUCIIEC U
B KOHTEKCTE CUTYyaIlil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATDH
MPUIUHHO-CIICACTBCHHBLIC CBA3U, CTPOUTH O6’b$ICHeHI/Ie n3 1 — 2 Joruueckux
maroB ¢ onopod Ha 1 — 2 HM3yYEHHBIX CBOWCTBA (DU3WUYECKHUX SIBICHUU,
bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

peumatb pacyéTHble 3a7ayu B 1 — 2 JAEHCTBHS, HCHOJIB3YS 3aKOHBI U
dbopMyIbl, CBsi3BIBatONME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a
YCIIOBHS 3aJ7[a4M 3aUCBhIBAaTh KPaTKOE YCJIOBHE, MOJCTABIATh (HU3UUCCKUE
BEIMYMHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTHh CIPABOYHBIC
JlaHHBIE, HEOOXOMUMBIC ISl PEIICHHs 3a]lad, OICHUBATh PEATUCTHYHOCTH
MOJYYEHHOH (hrU3HYeCcKOi BETMUUHBI

1.8

pacro3HaBaTh MpOOJIEMBI, KOTOpPbIE MOXHO pELIMTh NpPU OMOIIA
(U3NYECKUX METOJIOB, B OMMCAHUHU MCCIEJOBAHUS BBIICIATh IPOBEPIEMOE
IPEI0JIOKEHNE (TUIIOTE3Y), Pa3IMyaTh U UHTEPIIPETUPOBATH MOJIyUYEHHBIN
pe3yabTaT, HaxOAUTh OMIMOKM B XOZAE OIBITA, JeJaThb BBIBOABI 110 €ro
pe3yabpraram

1.9

IPOBOJIUTH OMBITHI M0 HAOIIOIEHUIO (PU3HUECKUX SBICHUN M (PU3UUECKUX
CBOKMCTB Ten: (OPMYJIHPOBATH INPOBEPSAEMBIC IPEIIIOIOKEHNS, COOUpPaTh
YCTAHOBKY W3 MPEJIOKEHHOro 000pYyOBaHHUs, 3aIHCHIBATh XOJ OINBITA U
(GopMyTHpPOBATH BBHIBOIBI

1.10

BBINIOJHATh TIPSIMBIE H3MEPEHHS C HCHOJB30BAaHMEM AHAJIOTOBBIX |
UPOBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHHs MPUOOPOB ¢ YYETOM
3aJIaHHOW a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUH

1.11

MIPOBOJIUTh MCCIICIOBAHUE 3aBHCHMOCTH OJIHOM (PM3MUECKOW BEIMYHMHBI OT




ApPYyrol ¢ UCHOJIB30BAaHUEM IMPSIMBIX HM3MEPEHUM, Y4acTBOBAaTb B
IUIAaHUPOBAaHUM  y4eOHOTrO  MCCIEOBaHUSA, COOMpaThb YCTaHOBKY M
BBINOJIHATh M3MEPEHMS, CIenys NPeUIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHOHW 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BHJIE
NPEUIOKEHHBIX TabnauI U TrpaduKoB, NeNaTh BBIBOJABI IO pPE3yJbTaTaMm
VCCIICJOBAHMUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKMX BEIMYUH, CIELys
NPEUIOKEHHOW MHCTPYKIMHM: TpPU BBIOJHEHUHM H3MEPEHH COOHpaTh
JKCIIEPUMCHTAIIBHYI0 YCTAHOBKY W  BBIYMCIATH 3HAYEHUE MCKOMOH
BEJINYUHBI

1.13

coOuro1aTh MpaBHiia TEXHUKH 0€30MacHOCTU MpHU padboTe ¢ 1abopaToOpHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh NPUHIUIBI JEHCTBHS NPUOOPOB M TEXHHYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUMBI  JEHCTBHSA  U3YyYCHHBIX NPUOOPOB |
TEXHHYECKUX YCTPOMCTB C MOMOIIBIO MX OMHCAHMS, MCHOJIB3YS 3HAHUS O
CBOMCTBaX ()M3MYECKHUX SBICHUN M HEOOXOAUWMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOJUTE  HpUMepsl  (HaXOAWTh  MHPOpPMANMIO O  HIpUMEpax)
IPAaKTHYECKOTO HCIOIb30BAaHUS (DU3NYECKUX 3HAHWKH B MOBCEIHEBHOM
KHU3HH A oOecreyeHns: 0e30MacHOCTH IpU OOpalleHUuu ¢ MpudopaMu H
TEXHHYECKHMH yCTPOICTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLIEH cpeie

1.16

OCYILECTBIISATh OTOOpP HMCTOYHUKOB HH(popmammu B cetu HMHTepHeT B
COOTBETCTBUH C 3aJaHHBIM IIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAaHUM U HyTéM CpaBHCHHA  pPa3JIMUHBIX HCTOYHHUKOB BBIACTIATH
UHPOPMALIMIO, KOTOpasl SBJIAETCS MNPOTUBOPEYMBOM WM MOXET OBbITh
HEJOCTOBEPHOI

1.17

UCITIOJIb30BaTh NPU BBHIMOJHEHUH YYEOHBIX 3a/laHUil HAyYHONOMYJISPHYIO
JAUTEPATYpy (PU3MUECKOrO COAEpkKAHUs, CIIPABOYHBIE MATEPUAIIbI, PECYPCHI
cetu HMHrepHer, Bnaxerp OpUEMaMHU  KOHCIIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHusi MH(GOPMAIMK U3 OJHOW 3HAKOBON CHCTEMBI B IPYTYIO

1.18

CO371aBaTh COOCTBEHHBIE KpaTKHE NMHCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMaLUU (PU3NIECKOTO COAEPIKAHUSA, B TOM
quciIe MyOJIMYHO JIeNaTh KpaTKue COOOIIEHHS O Pe3yIbTaTax MPOCKTOB HIIH
y4eOHBIX MCCIEIOBAHUM, MPU 3TOM TPAMOTHO MCIONIB30BATh H3yUYCHHBIH
HNOHSATHHHBIN ammapaT Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUICHHUE
Ipe3eHTauuen

1.19

OpU BBIOJHEHUM Y4YeOHBIX IPOEKTOB W HCCIECIOBAHUN paclpenessaTh
0053aHHOCTH B TIpyNI€é B COOTBETCTBUU C IIOCTaBJIECHHBIMHU 3aJadyamH,
CICIUTHh 3a BBIIOJHEHUEM IUIAHA JCUCTBUM, aJ€KBaTHO OLICHUBAThb
COOCTBEHHBIM  BKJaJ B  JIEATEIBHOCTh  IPYNIbI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYIKAIOIINX




8 KUIACC

Kon

MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHMs

1.1

HCITIOJb30BaTh IOHATHUSA

1.2

pa3nuyath SABICHUS 10 ONMCAHUIO MX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JTAaHHOE (PU3UYECKOE SBJICHHUE

1.3

Ppacrio3HaBaThb MPOABJICHUC HU3YYCHHBIX (bI/IBI/I‘IeCKI/IX SIBJICHUU B
OKpYXarolleM MHpe, B TOM 4uciie (U3UYecKHUe SIBICHUS B MPUPOJE, TPH
9TOM MEpCBOAUTDH MPAKTUYCCKYIO 3agavy B y‘-I€6HyIO, BBIJCIATH
CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3UUCCKUX SIBJICHUI

1.4

OIMCHIBATh M3yYCHHBIE CBOWCTBA TeN M (PU3MUYECKHUE SIBICHHS, WCIIONB3YS
¢u3nueckre BEIMYUHBI, IPU OMHMCAHUH MPABHIIBHO TPAKTOBATh (PM3NYECCKUNA
CMBICTT HCIIOJIB3YeMBIX BEIWYHMH, OOO3HAYECHUS W EOUHUIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (HOPMyIBI, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYIO
BEIIMYMHY C JAPYIMMH BEJIMYMHAMH, CTPOUTHh Tpaduku M3ydEHHBIX
3aBUCUMOCTEH (PU3HMUECKUX BEIUYNH

L.5

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKHE SBIECHUS U TPOLECCHI,
UCIIONIb3YSl ~ U3Y4YEHHBIE 3aKOHBI, TMpPU 3TOM JaBaTh CJOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3alIMCHIBAaTh €70 MaTEMaTHUYECKOE BhIpaKEHHE

1.6

OOBSICHATh (U3NYECKHE TPOLIECChl M CBOICTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPHUEHTHPOBAHHOTO XapakKTepa: BBISBIATH
PUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh 00BsACHEHHE U3 |1 — 2 JTOrMYecKux
IaroB ¢ momouibio 1 — 2 U3yueHHBIX CBOMCTBA (PU3UYECKUX SIBICHUI,
(U3MUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

peumath pacu€THble 3adaud B 2 — 3 JEHCTBUS, MCIOIB3Ysl 3aKOHBI U
dbopMyIbl, CBSI3BIBArOIIME (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHallM3a
YCIIOBHSI 3aJlaydl 3alHChIBaTh KPaTKOE YCIIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUIi pelIeHHs 3ajJauyd, BBIOMpaTh 3aKOHBI U (OPMYJIHI,
HEeOOXoAMMBIE MJIsi €€ peIIeHUs, NPOBOAUTh pacu€éThl U CpPaBHUBATH
nonyquﬂoe 3HAYCHHUC (1)H3H‘-I€CKOI>1 BCJIIMYHUHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIIUTh TMPU [TOMOIIU
(GU3UYECKUX METOJIOB, HWCIOJB3Yys ONUCAHWE WCCIICNOBAaHUs, BBIICIATH
MPOBEPSIEMOE  TMPEANOJIOKEHUE, OIEHUBATh MPABWIBHOCTh  MOPsAKa
MIPOBE/ICHUS MCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

IIPOBOMTD OIBITHI [0 HAOTIOAECHUIO (PU3NUECKUX SABJICHUN WIN QU3UUECKUX
CBOWCTB Tel: (OPMYJIHPOBATh MPOBEPSEMBIC MPEANOIOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, OMUCHIBATH XOJ OMNbITA U
(opMyIHpOBaTH BHIBOBI

1.10

BBIMOJIHATH NPSIMbIE U3MEPEHUS C UCIOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (DM3MYECKHX BEJIWYHMH, CPAaBHUBATh PE3yJIbTAaThl U3MEPEHUH ¢
y4ETOM 32/TaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

MIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (PU3MUEeCKOW BEIMYMHBI OT
IpYyrol ¢  UCHOJIb30BAaHUEM  TMpPSMBIX  M3MEPEHUM:  IIAaHUPOBATh
UCCIIEIOBaHHE, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHUS, CIEIys
OPEUIOKEHHOMY — UIaHy, (UKCHpPOBATh  Pe3yJbTaThl  MONYyYEHHOU
3aBHCUMOCTH B BHJ€ TaOIUIl U rpaUKOB, IeJaTh BHIBOJABI MO pe3yJbTaTaM
UCCIIEI0BAHUS




1.12

MPOBOANTH KOCBEHHBIC H3MEpeHHUs (PU3NYECKHX BEIWYMH: IUIAHHPOBATH
U3MepeHusi,  coOupaTb  IKCIEPUMEHTAIBHYI0  YCTaHOBKY,  CIIEIys
PEI0KEHHOW HHCTPYKIIMH, H BBIYUCIISATh 3HAYCHUE BETUIHHBI

1.13

co0uro1aTh MpaBMiIa TEXHUKH 0€30MacHOCTU MpH paboTe C 1abopaToOpHBIM
000pyI0BaHHEM

1.14

XapaKTepu30BaTh  MPUHIMIIBI  JCHCTBHSI ~ M3YYCHHBIX NPHOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX OINUCAHMS, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaxX  (U3MYECKUX  SBJICHHH ©  HEoOXoaumble  (HU3UUYECKHE
3aKOHOMEPHOCTH

1.15

pacmno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTEIbHBIE
npuOopbl MO CXeMaM M CXEMaTUYHBIM PHCYHKAaM, COCTaBIIATH CXEMBI
DNEKTPUYECKUX  LENEd ¢  MOCIEHOBATEIbHBIM U MNapaJuleIbHbIM
COETMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHbIE OOO3HAYEHHUS 3JIEMEHTOB
ANEKTPUYECKUX LIETIEN

1.16

NPUBOAUTH MPUMEPHI (HAXOIUTh HH(POPMAITUIO O TPUMEPAX) MPAKTHYECKOTO
UCTIONB30BaHUS  (PM3MYECKUX 3HAHWKW B TIOBCEJHEBHOW IKM3HU JUIA
oOecrieyeHns 6€30MacHOCTH MPH 0OpaIeHUH ¢ TPUOOpPaMU U TEXHHYECKUMHU
yCTpOMCTBaMH, COXPAHEHHS 30POBbS M COOIOACHUSI HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY KAIOIIEH cpeie

1.17

OCYILECTBIIATh IOUCK HHpOpMALMU (PU3NYECKOTO COJEPKAHUA B CETH
HNHtepHeT, Ha OCHOBE UMEIOIIUXCA 3HAHMM M MyTEM CpaBHEHUSA
JIOMIOJIHUTEIbHBIX MCTOUHUKOB BBIIENATH MH(OPMAIMIO, KOTOPas SBJISETCS
IPOTHBOPEYMBON HIJIM MOXKET ObITh HEJOCTOBEPHOM

1.18

UCITIOJIb30BaTh TPU BBIMOJHEHUM YUYEOHBIX 3aJaHUil HAy4YHO-IIOMYJISAPHYIO
AUTEpaTypy (U3NYECKOTO COJEpKaHMs, CIIPABOYHBIE MAaTEPHAJIbl, PECYPCHI
cetu MHTepHer; BiageTb OpUEMaMU  KOHCIIEKTHPOBAHMS  TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

co3laBaThb COOCTBEHHbIE NHCHbMEHHBIE W KpaTKUE YCTHbIE COOOLICHMUS,
0000mas wHMOpPMALMIO W3 HECKOJBKUX HMCTOYHUKOB (PUIUIECKOTO
CoJlep’KaHusl, B TOM YHcCiIe MyOJUYHO MPEACTABIATh PE3YJIbTaThl IPOEKTHOM
WJIM UCCIIEI0OBATENbCKON NIEATETbHOCTH, IIPU 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YUYEHHBI TIOHATUWHBIA  ammapaT Kypca (U3HKHA, COMPOBOXKIATH
BBICTYIIJICHUE MPE3CHTAIEI

1.20

IOpU BBHIMOJHEHUHM Y4YEOHBIX MPOEKTOB M UCCIEAOBAHMNA (U3HUECKUX
IIPOLIECCOB pacHpeNeNsaTh OO0s3aHHOCTH B TIpPyHIe B COOTBETCTBHH C
MOCTaBJICHHBIMH 33JladyaMU, CJICAWTHh 33 BBINOJHEHUEM IUIaHA JEUCTBUN U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OLIEHHWBAaTh COOCTBEHHBI BKJAJ B
JeATEIbHOCTh TPYIbI, BHICTPAUBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTD pa3peniaTb KOHPIUKTHI

9 KIIACC

Kon
NMpoBepPsSIEMOro
pe3yJjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUS

1.2

pa3nyaTh SBJICHUS IO OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SIBICHUE




1.3

Ppacrio3HaBaThb MMPOABJICHUC N3YUYCHHBIX (bI/IBI/I‘IeCKI/IX SIBJICHUU B
OKpYXarolleM MUpe, B TOM uucie (U3n4ecKue sSBICHUS B MPUPOAE, IpU
3TOM TMEPEeBOAUTH MPAKTHUECKYIO 3agadyy B Y4eOHYI0, BBIJCIATH
CYIIIECTBEHHBIC CBOMCTBA (MPpU3HAKK) (PU3UUCCKUX SIBJICHUI

1.4

ONKCHIBATh M3YUYEHHBIE CBOMCTBA T€l U (PU3NYECKUE SBIICHUS, HUCIOJb3Ys
¢u3uueckue BENWYMHBL, TPU ONUCAHMM TPABUIBHO  TPAKTOBATh
bu3nyecKuil CMBICH HCIONb3YyEMbIX BEIUYHMH, O003HAYCHUSI U EAMHUIIBI
(¢u3nUeCKUX BEIMYUH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOLINE JaHHYIO
¢u3nYeCKyl0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TIpaUKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (QU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIONIb3YSl  M3yYEHHBbIE 3aKOHBI, MpPU OSTOM JaBaTb CJOBECHYIO
(GbOpMyIIMPOBKY 3aKOHA U 3alUCHIBATh €70 MATEMATHYECKOE BHIPAKCHIE

1.6

OOBSICHATh (PU3MUYECKHE TMPOLIECCHl U CBOICTBAa Tel, B TOM 4YHCIE H B
KOHTEKCTE CHUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHO-CICCTBCHHBIE CBSI3U, CTPOUTh OOBsCHEHME Hu3 2 — 3
JIOTUYECKHX IIIaroB ¢ MOMOIIBI0 2 — 3 M3yYEHHBIX CBOWCTBA (YU3UUYCCKUX
SBJICHHUH, (PU3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

peumatb pacuy€THhlE 3amaud (Omuparonmecs Ha cucremMy u3z 2 — 3
YpaBHEHMI), UCIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBaONINE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE aHall3a YCJIOBUS 3a/aydl 3alUChIBaTh KpPaTKOe
YCJIOBUC, BBIABIIATHL HCAOCTANOINHUC HIIN I/IBGBITO‘-IHBIG JaHHBbIC, BI:I6I/IpaTI>
3aKOHBI U (pOpMyJIbl, HEOOXOIUMBIE IJISl PEIIEeHHUs, TPOBOJUTH PACUETHI U
OLCHHUBATH PCATUCTUIHOCTD MOJIYUYCHHOT' O 3HAYCHUA (1)H3H‘-I€CKOI>1
BEJTMYUHBI

1.8

pacro3HaBath TPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh IPH  OMOIIH
(1)I/I3I/I‘IGCKI/IX METOOO0B, I/ICHOHBBy}I OIMMCAHUEC HCCIICAOBAHUA, BBIACIIATH
MPOBEpSAEMOE  TNPEIIONIOKEHHE,  OICHUBATh  MPABHWILHOCTh  TOPSIIKA
HpOBeI[GHI/IH HUCCiaea0oBaHuA, A€j1aTh BBIBOAGI, I/IHTepHpeTI/IpOBaTB peBy.HBTaTBI
HaOIFOI€HUI U OIIBITOB

1.9

MPOBOJMTH OMNBITHI 10 HAOMIOACHHWIO (U3MYSCKUX  SABJICHUH  WIN
(GU3HYECKUX CBOMCTB TEN: CaMOCTOATEIBHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Habopa OOOpyJOBaHUS, OIUCHIBATH XOJI OIbBITA M €Tr0
pe3yabTaThl, HGOPMYyIUPOBATH BHIBOIBI

1.10

IPOBOJIUTH NMPH HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, Omperenss
CpelHee 3HaueHUE U3MEpsIeMOd BeMMYMHBI ((DOKYCHOE pPaCCTOSHHE
coOuparomield JMH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MEpeHus
(M3MepuUTEIHLHOTO MPUOOpa)

1.11

MPOBOJIUTh  MCCIICIOBAHUE 3aBUCHUMOCTEH (U3MUYECKUX BEIUMYHH C
UCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUM: IUJIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITEIbHO  cOOMpaTh  YCTAHOBKY, (PUKCHPOBATH  PE3YJbTaThI
MOJy4eHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYUH B BHUJAC TaOIHIH
rpa¢uKOB, Ie1aTh BBIBOJIBI IO PE3YJIbTaTaM MUCCIICIOBAHMS

1.12

IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (DU3NYECKHX BEIWYHMH: IUIAHHUPOBATH
U3MEpEHUs, COOMpaTh HKCIEPUMEHTAIbHYI) YCTAaHOBKY M BBINOJIHATh
U3MEPEHHUs, CIeysl NPEUIOKEHHON HWHCTPYKLUH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U AHAJIM3UPOBATH IIOJyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUI

1.13

coOroaaTh MpaBMiIa TEXHUKH OE30MacCHOCTH P paboTe ¢ 1abopaTOPHBIM




o0opyoBaHuEM

1.14

paznu4aTh OCHOBHBIC TMPU3HAKM W3YYCHHBIX (PU3UYECKUX MOJICIICH:
MaTepuaibHas TOYKA, a0CONIOTHO TBEPAOE TENO, TOYEHYHBIA HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHEeTapHasi MOJENIb aTOMa, HYKJIOHHAs! MOJEJIb
aTOMHOTO sijpa

1.15

XapaKTepu30BaTh TPUHIMIIBI  JCHCTBHS HM3YYCHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OIOPOM Ha UX ONMCAHUSA, UCIIONIb3YS 3HAHUS O
CBOMCTBAaxX (PU3MYECKUX SBJICHWA W  HEoOXomuMble  (usnueckue
3aKOHOMEPHOCTH

1.16

UCIIONIb30BaTh CXEMBI U CXEMATHYHBbIC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHUUYECKUX MPOLIECCOB IPU
pelieHnn  y4eOHO-TIPAaKTUYECKUX — 3a/Jad, ONTHYECKUE CXEMBl  JUIs
MOCTPOCHHUS N300paKEHH B IJIOCKOM 3epKajie M cOOMparolei InH3e

1.17

NPUBOJNUTH  TpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  TpUMepax)
NPAaKTUYECKOTO HCIONb30BaHUA (U3NYECKUX 3HAHUH B IOBCETHEBHOMN
JKU3HH 11 o0ecriedeHusi 0e30MacHOCTH TPH OOpallleHun ¢ MpudopaMu U
TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAaHEHHS 3J0POBBS U COOIIOICHHS] HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEH cpelie

1.18

OCYILECTBIIAITh TOUCK HH(pOpMAMKU (PU3MUYECKOTO COJCpKAHUA B CETH
WHTepHeT, caMOoCTOATENbHO (HOPMYJIUPYsI MOUCKOBBIN 3alpoc, HAXOAWUTh
NYTU ONpeAeICHUs JTOCTOBEPHOCTH IOJNyUYeHHON MH(pOpMAIMKd Ha OCHOBE
UMEIONINXCS 3HAHUN U TONIOJHUTEIIBHBIX HCTOYHUKOB

1.19

UCIOJIb30BaTh MPH BBITIOJHEHUU YYEOHBIX 3a/laHUi HAYYHO-MOMYJISPHYIO
auTepaTypy GU3HUECKOTO COACPIKAHMUSI, CIIPABOYHBIE MATEPHUATIBI, PECYPCHI
cetu MuHTepHer; Bnaaerb npuéMamMu  KOHCHEKTUPOBAaHUSA  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMallMM U3 HECKOJbKUX MCTOYHHUKOB (PU3MUECKOro COJepiKaHus,
nyOJIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHON MM HCCIEI0BATENbCKOM
JNEATEIbHOCTH, TMPH 3TOM TIPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUIHBIN amnmapar H3y4yaeMmoro pasjena (U3MKH U CONPOBOXKAATh
BBICTYIUICHHE [Mpe3eHTalel ¢ yd4éroM OCOOEHHOCTEH ayAuTOpUu
CBEPCTHHUKOB

1.21

IOpH BHINIOTHEHUH YYEOHBIX TMPOCKTOB U HCCICNOBAHUN (PUINIECKUX
MPOLIECCOB pacHpenesTh OOf3aHHOCTH B TpPyINIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3a/1a4yaMU, CJICIUTh 32 BBIMOJHEHUEM IUJIaHA JACUCTBUN U
KOpPPEKTUpOBaTh €ro, aJeKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIaJ B
JeSATEeIbHOCTh TPYMIIbI, BHICTPAaBAaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTD pa3peniaTb KOHPIUKTHI




7 KIIACC

ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

Kon
pa3jiena

Kon baemenTta

IIpoBepsiemble 31eMEHTBHI COleP:KAHUSA

®U3UKA U EE POJIb B IIOBHAHWM OKPYXXAIOIIEI'O MHUPA

1.1

®dusuka — Hayka o npupoze. AsneHus npuponsl. Pusndeckue
ABJICHUS:  MEXaHWYECKHE,  TEIUIOBBIC,  DJIEKTPUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIC

1.2

@dusnueckue BenUUMHBL. M3MepeHue (QU3MUECKUX BEITHUYUH.
dusnyeckue PpUOOPHI. [TorpemnocTs M3MEPEHUI.
MesxyHapoaHas CUCTEMA €IMHULL

1.3

EctecTBeHHOHAyUYHBIII  METOJ  TIO3HAHWS:  HAONIOJCHUE,
MOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIIBUKEHUE THUIIOTE3,
AKCIIEPUMEHT MO  MPOBEPKE  THUIOTE3, 00BsICHEHHE
Ha0JIF0OaeMOTO SBJIEHUS

1.4

Onucanne pu3MUECKHUX SBJICHUN C TIOMOIIBIO MOIETIEH

1.5

[IpakTuyeckue pabOTHI:

N3Mepenne paccTosTHUM.

W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenne pasmMepoB MaJbIX TEIL.

WN3mepenne TemmepaTypbl 0pH I[OMOIIM  KUAKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJJIEHHM S O CTPOEHNH BEIIIECTBA

2.1

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, UX pPa3MeEpBbI.
OnbITHI, JOKA3bIBAIOIINE TIUCKPETHOE CTPOCHHE BEILIECTBA

2.2

JIBmxenue uactuil BemecTBa. CBsi3b CKOPOCTU JABUKECHUS
4acTHI] C Temneparypoi. bpoyHoBckoe nBmxkenue, nuddysus

23

B3anmopeiicTBre 4acTHUIl BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHHC

24

ArperaTHble  COCTOSIHMS ~ BEIECTBA:  CTPOCHHME  TIa30B,
KHUAKOCTEN U TBEPIBIX (KpUCTAINIMYECKUX) Tel. B3aumocBs3b
MEXJYy CBONHCTBAMM BEILECTB B Ppa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[TpakTuyeckue pabOTHI:

OueHka guaMeTpa aToMa METOAOM PAZIOB (C UCTHOJIb30BAaHUEM
¢dororpaduii).

OMnBITHI 110 HAOJIFOICHHUIO TETIOBOTO PACIITUPEHHS Ta30B.
OneITEl 10 OOHAPYXKEHUIO JEUCTBUS CHIJI MOJEKYJISPHOTO
MIPUTSDKEHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJ

3.1

Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JBUKCHHUEC

3.2

Ckopoctb. CpenHsisi  CKOpOCTb  IIpU  HEPaBHOMEPHOM
IBWKEHUHU. Pacu€r myTH 1 BpeMeHH JIBH)KECHHS

33

SBnenue uHepuru. 3aKoH HepIUU. B3auMoaeiicTBue Ten kak




NPUYMHA HM3MEHEHHS] CKOPOCTH JBIXKCHHs Tenl. Macca Kak
Mepa HHEPTHOCTH TeJia

34

IImotHOCTE BemiecTBa. CBA3L IUIOTHOCTH C KOJUYECTBOM
MOJIEKYJ B €IMHUIIE 00hEMA BEIECTBA

3.5

Cuna kak XapPaKTCPUCTHUKA BBaHMOﬂeﬁCTBHH TCJI

3.6

Cuna ynpyroctu u 3akoH ['yka. I3mepeHue cuibl ¢ IOMOILBIO
JUHAMOMETpa

3.7

SIBnenue TAroreHus u cuia TsokecTH. Cuila TsSOKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

3.8

Cuna tpenusi. TpeHre CKOIbXEHUs U TpeHue mokos. Tpenue B
IPUPOJIE U TEXHUKE

3.9

CnoxxeHue cui, HampaBlI€HHbBIX 110 OJHOW  TNPAMOM.
PaBHOnElCTBYIOIIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

Omnpenenenne CKOPOCTH PAaBHOMEPHOIO ABM)KEHHUS (ILIapHKa B
KHUJKOCTH, MOJETH JJIEKTPUYECKOTrO0 AaBTOMOOWJII M Tak
nanee). OnpeneneHue cpeHeil CKOPOCTU CKOJIbKEHUs OpycKa
WM IIapuka [0 HAKJIOHHOW IUIocKocTH. OnpeneneHue
IJIOTHOCTH TBEPHOTO Tena. ONbIThl, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTh pacTsokeHHsl  (Aedopmanuu) TPYKUHBI  OT
MPUIIOKEHHOU CHJIBI. OnbITHI, JEMOHCTPUPYIOLIE
3aBHUCHUMOCTh CHJIBI TpPEHHUSl CKOJIBXKEHHS OT Beca Tela u
XapakTepa CONPUKACAIOIINXCSl IOBEPXHOCTEMN

3.11

@usuyeckue SBICHHUS B IPUPOAC: IPUMEPBI JBHKEHHUS C
pPa3IMYHBIMM CKOPOCTSMHU B JKMBOM W HEKHMBOW MPUPOJE,
JEUCTBHUE CWIIBI TPEHUSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTponucTBa: JUHAMOMETP, TOJUIMITHUKH

JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTE 1 TA30B

HNaBnenue TtBEpmoro Tena. CnocoObl yMEHBIICHUS U

4.1 YBEJIUYCHUS JaBICHUS
492 JlaBiaeHue rasza. 3aBHCHMOCTBH JIaBJICHHS Tra3a OT 0O0b&Ma,
TEeMIIepaTypbl
43 [lepenaua naBineHWst TBEPABIMU TEJIAMH, JKHUIKOCTSIMHU U
) razamu. 3akoH [lackans. [ITHeBMaTHUYeCKHe MaIIUHBI
3aBUCHUMOCTh  JaBJICHHS  JKMJIKOCTH  OT  T[JIyOHWHBI
4.4 I'uapocratndeckuii  mapamokc. CooOmarmmmecs: CoCybl.
['mapaBnuyeckre MEXaHU3MBI
Atmoctepa 3eman u atmocdepHoe naBieHue. [IpruuHbI
45 CYIIECTBOBAaHMUS  BO3AYIIHONW 000y04kd  3emiau. OmbIT
' Toppuyennu. 3aBUCHMOCTH aTMOC(HEPHOTO JABJICHUS OT
BBICOTBI HaJl YDPOBHEM MOPsI
46 W3mepenue armocdepnoro nasineHus. [lpubopsr s
) U3MepeHust aTMOC(hEepHOro JaBIeHUS
47 JleficTBue XUIKOCTHM M Ta3a Ha MOrPYKEHHOE B HHUX TEJO.
) BriTankuBaromas (apxuMeioBa) cuiia. 3akoH Apxumena
4.8 IInaBanue ten. Boznyxonnasanue
4.9 [TpakTudeckue paboThI:




HccnenoBanue 3aBUCMMOCTH Beca Tejda B BOAC OT 00BEMa
MOrPYKEHHOM B KUIAKOCTh 4YacTh Tena. OnpeneneHue
BBITAJIKUBAIOLLEH CHJIBI, JEMCTBYIOILLIEH HA TEJIO, TOrPYKEHHOE
B KUIKOCTh. IIpoBepka HE3aBUCMMOCTH BBITAIKHABAIOIICH
CUJIbI, AEUCTBYIOLIEH HA TEJNO B YKUJIKOCTH, OT MAacChl Tela.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIIEH
CWJIBI, JCWCTBYIONIEH Ha TENO B JKHJIKOCTH, OT O0BEMa
MOrPYKEHHOM B JKUJAKOCTh YacTU TeJla M OT IUIOTHOCTH

KUIKOCTH. KoncrpyupoBanue apeoMerpa WU
KOHCTPYUPOBaHHUE JOJKH U olpezeiIeHue eé
Ipy30I0AbEMHOCTH

dusnueckue SBICHUA B NPUPOJE: BIMSIHUE ATMOC(HEPHOTO

4.10 .

JIaBJICHUS Ha )KMBOW OpraHH3M, IJIaBaHUE PbIO

Texuuueckue YCTpOICTBA: cOoOOIIaroIuecs COCYIbl,
411 YCTPOMCTBO BOJOIPOBOJA, TUPABINYECKUN Tpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,
apeomerp

PABOTA, MOIIIHOCTD, SHEPI'UA

5.1 Mexanudeckas padbora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS MMJIOCKOCTb.
IIpaBuio paBHOBeCHs pblyara
54 [TpumMeHeHMe paBuiIa paBHOBECHS pblyara K OJIOKYy
«3o0710TOC mTpaBWiIO» MexaHukH. Koaduiment mone3Horo
5.5 NehcTBUS MeXaHu3MoB. [IpocTeie MexaHW3Mbl B OBITY U
TEXHUKE
5.6 IloTeHuManpHas 3HEPTUHU TeNa, TOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sneprust
> 53 [lonnas MexaHnueckas _DHEprui. 3aKOH W3MEHEHUs |
COXpaHEHHUsI MEXaHUYECKON IHEPTUU
[TpakTudeckue pabOTHI:
Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM
59 JNBWKEHUM  Tela 1O  TOPU3OHTAIBHOW  MOBEPXHOCTH.
UccnenoBanue yciaoBuil paBHOBecHs pblyara. l3mepenue
KIIJ] HakinoHHOHN miuockocTu. M3yueHue 3akoHa COXpaHEHUS
MEXaHUYECKON YHEPTUU
5.10 ®u3nyecKue SBJICHUS B PUPOJIE: PhIUYATH B TEJIE YEJIOBEKA
TexHuueckne  yCTpOWCTBA:  pblyar,  MOJBWXHBIA  H
5.11 HEMOJIBIKHBIA  OJIOKHM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon
pastena Kox siemenTa IIpoBepsieMbie 3JIeMEHTBI COIEPKAHUSA
6 TEITJIOBBIE ABJIEHUA
6.1 ‘ OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUU




CTpoeHMs BellecTBa. Macca U pa3mepbl MoJieKyid. ONBbITHI,
MOJITBEPXKTAIOLIHE OCHOBHBIE MIOJIOKEHMUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPUU

Mopnenu TBEPAOTO, XKUAKOTO U Ta3000pa3HOTO COCTOSHUI

6.2 BenlectBa. Kpucramnuyeckue u amopduble Tena

6.3 OO0BscHEeHNE CBOfISTB ra3oB, >KHIKOCTEH U TB:e:p,I[I)IX TEJI Ha
OCHOBE IOJIOKEHUM MOJIEKYISIPHOKUHETUYECKON TEOpUH

6.4 CMaunBaHue U KalWIUISPHBIE SIBICHUS

6.5 TemnoBoe paciiupeHue u cxaTue

6.6 Temneparypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEMIOBOTO
JIBUYKEHUS YaCTHUIL

6.7 Buytpennsst saeprus. CrnocoObl HW3MEHEHHs] BHYTpPEHHEH

' SHEPrUU: TeIionepeaada U CoBepIleHne paboThl

6.8 Bunel Terionepenauyu:  TEMJIONPOBOJHOCTh, KOHBEKIHS,
U3JIyYeHUe

6.9 KonunuecTBo TemioTel. Y aenbHasi TEMIOEMKOCTh BEIIECTBA

6.10 TemmooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE TEILIOBOTO
OanaHca

6.11 [InaBneHve u oOTBepAEBaHHE KPUCTAIMUYECKUX BEIIECTB.

) VenapHas TEIIOTA IJIABICHUS

[TapooGpa3oBanue u konHnmeHcanws. Mcmapenwe. Kumnenwue.

6.12 VYnaenpHas ~ Temsora  mapooOpa3oBaHHSA.  3aBUCHMOCTD
TEMIIEpPaTypbl KUTIEHUsSI OT aTMOC(epHOTro JaBiIeHUS

6.13 BiaxxnocTh Bo3yxa

6.14 DHeprus TOIMBA. Y IeJbHAs TEMJI0Ta CTOPaHUs
[Tpunnuner padoTsl TermnoBbix aBurareneid KIIJ[ termooro

6.15 nsuratens. TeruioBble IBUTaTeld M 3alUuTa OKPY KAOLIEH
Cpensl

6.16 3aKOH COXpaHEHHsS M MPEBPAIICHUS] DHEPTHH B TEIJIOBBIX
rpoiieccax
[TpakTrueckue pabOTHI:
OneITel MO OOHAPYKEHUIO ACHCTBHUS CHI MOJEKYJSPHOTO
MPUTSKEHUS.
OnbIThl TO BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHON COJIU
WM caxapa.
OneITEl 1O HAONIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B,
KUAKOCTEH U TBEPIBIX TEII.
Omnpenenenue JaBJIeHUS BO3IyXa B OAJUIOHE IIMPHUIIA.

6.17 OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JJaBJICHHS BO3AyXa

OT ero 00bEMa U HarpeBaHus WU OXJIAKICHHS.

[IpoBepka ruMOTE3bl JUHEWHON 3aBUCUMOCTH  JIJIUHBI
CTONOMKA KHUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPaTypBbl.

HaGntonenne wW3MeHEHHs BHYTPEHHEH DSHEpruM Tela B
pe3ynbTare Temionepeaadn u padoThl BHEIIHUX CHJI.
HccnenoBanue sBIEHUS TEIUIOOOMEHA TMPH CMEIIMBAaHUHU
XOJIOJTHOW Y TOpsTY€il BOJIBI.

OmnpeneneHne KONMMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM




HpI/I TGHHOOGMGHG C HaneTbIM METAIINIMYCCKUM ]_II/I.HI/IH,Z[pOM.
Onpenenenne yaeabHOW TEIIOEMKOCTH BEIIECTBA.
UccnepoBanue npoliecca UCTIapeHus.

Onpenenenre OTHOCUTENbHON BIAXKHOCTH BO3yXa.
Omnpenenenue yAelIbHON TEMJIOTHI TUIABJICHUS JIbJIA.

@dusnueckue  SABJICHHUS B MPUPOJAE:  MOBEPXHOCTHOE
HaTSKEHHE W KalWUIApHBIE SIBJICHUS B MPUPOJE, KPUCTAILIBI

6.18 B mpupone, uznyudeHue ConHIa, 3aMep3aHue BOJIOEMOB,
MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa.
Texnuueckue yCTpOICTBA: KanuJuIsIphI, MPUMEPHI
UCIIOJIB30BAaHUS  KPUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETD,

6.19 JIaT4YUK TEeMIlepaTyphl, TEPMOC, CHCTEMa OTOILICHUS JOMOB,

TUTPOMETPHI, TCHUXPOMETp, MNapoBass TypOuHa, JBUTraTeib
BHYTPEHHEIO CTOPAHHUS.

OJIEKTPUYECKHE 1 MAT'HUTHBIE SABJIEHWA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIEKTPUUYECKUX 3apsI0B
B3aumopneiictBue  3apsbkeHHbBIX  Ten.  3akoH — Kysona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCWUCTBHS 3apsDKEHHBIX TEl OT
BEJIMYMHBI 3apSJI0B U PACCTOSHUSL MEX]TY TEIAMHU)
Onexkrpuueckoe moje. HanpskEHHOCTb ANEKTPUUYECKOTO

1.3 nonst. IIpyHIMO cyneprno3unuu 3JIEeKTPUYECKUX Mojed (Ha
KaueCTBEHHOM YPOBHE)
Hocurenun  snekTpuyeckux  3apsaoB.  DJIEMEHTapHBII

7.4 anekTpudeckuil 3apsan. Crtpoenue aroma. [IpoBogHukK U
JURJICKTPUKHU

7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

76 DNeKTpUUECKUI TOK. Ycnosus CyLIECTBOBAHUSA
AIEKTPUYECKOTO TOKA. MICTOUHHMKHN MOCTOSSHHOIO TOKa

77 JIelicTBUS AIEKTPUYECKOTO0 TOKa (TEMJIOBOE, XHMHUYECKOE,

) MAarHUTHOE). DJIEKTPUUYECKUN TOK B HKHUJIKOCTSIX M ra3zax

73 Onektpuyeckas  nenb. Cuia  Toka.  DJIEKTPUYECKOE
HaIpsHKEHUe

79 CormnpoTuBiieHHE TPOBOJHMKA. YIETbHOE COMNPOTHUBICHUE
BEILIECTBA

7.10 3akon OmMa JyIsl y4acTKa enu

711 [TocnenoBarensHOE u napajjienbHOE COEIMHEHUE
MIPOBOJIHUKOB

712 PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO TOKA. 3akoH JIKOoyist —
Jlenma

713 DNeKTpUYeCKUe Menu ¢ TMOTPEOUTENH AIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe 3amblkaHue

714 [locTostHHbIE ~ MarHuUTHL.  B3aumonelcTBHE  MOCTOSIHHBIX
MarHuTOB

715 MarnutHoe noje. MarautHoe mnoje 3eMiu U ero 3HauyeHue
JUIS1 )KM3HU Ha 3emiie

716 OnbiT Opcrena. MarHuTHOE TOJI€ DJIEKTPUUYECKOTO TOKa.

[IpruMmeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE




7.17

JlelicTBU€ MArHMUTHOTO TIOJS HA TMPOBOJHHUK C TOKOM.
DJIEKTPOJABUTATENb TMOCTOSIHHOTO Toka. Vcmosb3oBaHue
JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX MU Ha
TpaHCHOPTE

7.18

OnbiTel @apajnes. SIBieHuE >IEKTPOMArHUTHON WHIYKIUH.
IIpaBuio Jlenna

7.19

OnekrporerepaTop. CrmocoObl MONYYEHUS DIICKTPUUYECKOM
SHEPIrUU. DIIEKTPOCTAHIIUN Ha BO30OHOBIIIEMBIX UCTOYHHUKAX
SHEPTUU

7.20

[IpakTuyeckue pabOTHI:

OnpIThl 1O HAOMIOACHHUIO AJIEKTPU3ALUU TeNl MHIyKUUEeH U
MIPU COMPUKOCHOBEHHH.

UccnenoBanue  OeWCTBUSA  BJEKTPUYECKOTO MO HA
MPOBOAHUKH U OUIJICKTPUKH.

CbOopka ® TmpoBepka pPaOOTHI  ANCKTPUYECKON  IIETH
MMOCTOSIHHOTO TOKa.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HaPsHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYLIETO dYepes
pPE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOpa M HANPSDKEHHUS Ha
pesucrope.

OnbITHI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb AJIEKTPUYECKOTO
COMPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, [UJIOLIAAN
MONEPEYHOr0 CEYEHUsI U MaTepHaa.

[IpoBepka  mpaBWjia  CIOKEHUS  HANPsDKEHUW — TpHU
II0CJIIEA0BATCIIBHOM COCANHCHUHN ABYX PE3UCTOPOB.
[IpoBepka mpaBwia [ CWJIBI TOKa NpU MapajlIebHOM
COCIMHEHUU PE3UCTOPOB. Onpenenenue paboThI
ANEKTPUYECKOTO  TOKa,  MIAYIIEr0  4Yepe3  Pe3UcTop.
OnpeneneHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJEISIEMOM
Ha pesucrope. lccnemoBaHue 3aBUCMMOCTH CHIIBI TOKa,
UIYyIIEro 4epe3 JaMIO4Ky, OT HalpsDKCHUS Ha Heu.
Onpenenenue KITJI HarpeBares. HUccnenosanue
MarHuTHOI o BBaHMOHeﬁCTBHH IIOCTOSIHHBIX MarHuToB.
I/I3yquI/Ie MAarauTHOI'O MOJId NOCTOSIHHBIX MAarHuTOB IPU UX
oObenMHEHNH W pasfeneHuu. VcciemoBanue JeHCTBUS
ANEKTPUYECKOTO TOKAa HAa MAarHUTHYH CTpenKy. OIBITHI,
JEMOHCTPUPYIOIIME 3aBHUCUMOCTh CHUJIBI B3aMMOJCHCTBHUS
KaTylliKyM ¢ TOKOM W MarHuTa OT CHUJIbI TOKa WU HallpaBJICHUA
TOKa B KaTylke. V3yueHue nelCTBUS MarHUTHOTO MOJIA Ha
MPOBOJHUK C TOKOM. KOoHCTpyHpoBaHue U n3ydeHue padboTbl
anektpoasurarens. U3smepenue KIIJ[ snextpoaBuraTenbHOM
YCTaHOBKH. OI1BITEH 10 HUCCIICO0BAaHUIO SABJICHUSA
ANIEKTPOMArHUTHOM MHIYKIMU: HCCIEJOBaHHE H3MEHEHUI
SHAYCHHUA U HAITPABJIICHUSA MHAYKIITMOHHOT'O TOKA

7.21

du3ndecKue SIBICHUS B MPUPOJEC: SICKTPUUECKUE SIBICHUS B
aTMocdepe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiu, Apeiid MOII0COB, POJIb MAarHUTHOTO TIOJNS IS
YKU3HU Ha 3eMiie, TOJIIPHOE CUSTHUE

7.22

TexHuuecKkne  yCTpPOMCTBA:  BJEKTPOCKON,  aMIIEpMETP,




BOJIbTMETP, PEOCTAT, CYETYUK DIEKTPUUYECKONM DSHEPIUH,

ANEKTPOOCBETUTEIbHBIE puoopHI, HarpeBaTeJIbHbIE
AJIEKTPONPUOOPHI (mpumepsI), IIEKTPUYECKUE
MpeloXpaHuTeNH, AJIEKTPOMArHur, AJIEKTPOIBUTaTElb

INOCTOAHHOI'O TOKA, reHCPaTop NOCTOAHHOI'O TOKa

9 KIIACC
Kon
pascna Konx snementa [IpoBepsiemble 37EMEHTHI COAEPIKAHUS
MEXAHUWUYECKUE SABJIEHUA
31 MGX?:HI/IIIGCKOG IBWKeHHe. MarepuanbHas Touka. Cucrema
oTcuéra
8.2 OTHOCHUTEIBHOCTE MEXAaHUYECKOT'O NBIKEHUSA
8.3 PaBHOMEpHOE NPSIMOJIMHENHOE JBUKEHUE
3.4 HepaBHomepHoe mnpsamonHelHoe nBuxkeHue. CpenHss u
MTHOBEHHAsi CKOPOCTh TeJla TP HEPABHOMEPHOM JBUYKEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE TBUKEHUE
8.6 CBoOogHoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBH>KEHUE 110 OKpY)KHOCTH. [lepuon u yactora
8.7 oOpareHusl. JIuneiinas u yIrJ10Bast CKOPOCTH.
L{eHTpOoCTpEMHUTENBHOE YCKOPEHHE
8.8 ITepBbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akoH HeroTOoHA
8.11 [IpuHIHMN cynepno3uLuU CUI
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 3 13 Cuita TpeHust: cuja TPeHHS! CKOJIbXKEHUSI, CHIIa TPEHUS TTOKOS,
JIpyTrue BUIbl TPEHUS
3 14 Cuna TSKeCTU U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHUE
' CBOOOHOTO MAICHHUS
315 JBuxenue nnaner Bokpyr Comnua. IlepBas xocmuueckas
ckopocTb. HeBecomMocTh U neperpysku
8.16 PaBHOBecue MarepuaibHON TOUKH. AOGCOIIOTHO TBEPOE TEIIO
317 PaBHOBeCcHe TBEPAOro Tea C 3aKPEIIEHHON OChIO BPAIllCHUS.
) MowmeHT cuibl. LlenTp TsixecTu
8.18 Nmnynbce Tena. M3meHnenue umnysbcea. UIMmysibe CHItbl
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 PeakTnBHOE NBIKEHNE
8.21 Mexanundeckas paboTa U MOIITHOCTh
892 PaGora cun Tsokectd, ynpyroctd, Tperus. CBsi3b SHEPTHHA U
' paboThI
823 [ToTenumanbHas SHEPIus Tena, MTOAHSATOrO HaJ
MOBEPXHOCTHIO 3eMJIn
8.24 [ToTenuuanpHas SHEPTHsI CKATON IIPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH

8.27

[IpakTuyeckue paboOTHI:

Onpenenenne cpeaHeldl CKOPOCTH CKOJBXEHUS Opycka WIIu
JBIDKEHUS IIapHKa 10 HAKJIOHHOH 1uiockocTH. OmnpeneneHue
YCKOpPEHHs Tella MpU PaBHOYCKOPEHHOM [JBM)KEHUHM 10
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYyTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaJIbHOM CKOPOCTH.
ITpoBepka runoTe3bl: €ciau MpU PaBHOYCKOPEHHOM JABHKEHUH
0e3 HavyaJIbHON CKOPOCTU IYTH OTHOCSATCS KaK psi HEUETHBIX
Yuced, TO COOTBETCTBYIOIIME IPOMEXKYTKH  BPEMEHH
OJTMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJIBKEHHS OT
CHJIBI HOpMaJIbHOTO JaBieHus. OnpeaeneHue KodpduureHTta
TpeHusi cKoybxkeHusa. OnpezneneHue KECTKOCTH MPYKHHBI.
Omnpenenenue pabOTBl CHIJIBI TPEHUS MPU PABHOMEPHOM
JIBIDKEHUM  TejJa 1O  TOPU30HTAIBHOM  IOBEPXHOCTH.
Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPH MOABEME TPy3a C
UCIOJIb30BAHUEM HENOBM)KHOTO U IOJJBUXKHOT'O OJIOKOB

8.28

®du3nyecKkue SBJICHUS B MPUPOJEC: MNPUIMBBI U OTJIUBBHI,
nBwxeHne iaHer CoOJIHEYHOM  CUCTEMBbI, pPEaKTUBHOE
JIBUKEHUE JKUBBIX OPTaHU3MOB

8.29

TexHruueckue yCcTpoMCTBA: CIUIOMETP, JaTYUKHU ITOJOKECHUS,
pacCTOsIHUS U YCKOPEHMS], PAKETBI

MEXAHUWYECKHUE KOJIEGAHMA 1 BOJIHBI

Konebarenbnoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH

o1 KoJIe0aHUi: Iepro/I, YacTOTa, aMIUTHTYAA
92 MareMaTuueckuil U INpYyKUHHBIA MasTHUKU. [IpeBpamieHue
) SHEPTHH MPHU KOJIeOATSIIPHOM JIBH)KCHHUH
93 3aryxatomue  KojeOaHWs.  BBIHY)XICHHbIE  KOJIcOaHWMS.
Pe3onanc
Mexannueckue BoJHBL. (CBOHCTBA MEXaHUYECKHUX BOJIH.
94 [IpononbHele W TmONEpeYHble BOJIHBL. J[JIMHA BOJHBI H
CKOPOCTh €€ pacHpocTpaHeHus. MeXxaHH4YecKue BOJIHBI B
TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wndpa3Byk u yabTpa3zByk
[IpakTuyeckue paboOTHI:
Onpenenenne JaCTOTEI u nepuoja KoJIeOaHu
MaTEeMaTUYeCKOro MasiTHUKA.
OnpeznenieHne 4acTOThl M MEpHOoJia KoJieOaHWUH MPYKHHHOTO
97 MasiTHUKA

HUccnenosanue 3aBUCUMOCTH nepuoja KoJIeOaHui
IIOABCHICHHOI'O K HUTHU I‘py38. OT OJIUHBI HUTH. I/ICCHGI[OBaHI/Ie
3aBUCUMOCTH Teproja KojieOaHUH MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH TEeproia KoJeOaHmii
rpy3a, MOJIBEIICHHOTO K HUTH, OT MAacChl rpy3a U KECTKOCTH




npyxuHbL. M3Mepenne yckopeHusi CBOOOHOTO MaIeHUs
®dusnueckue SBICHHS B NPHUPOAE: BOCIPHUSATHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IlyHAMH,
X0

99 TexHudeckue  yCTpoOMCTBa: 9XO0JIOT, HCIIOJIb30BaHUE

) yJIbTPa3BYKa B OBITY U TEXHUKE
OJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
10.1 OJEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 IIIkana 37€KTPOMArHUTHBIX BOJIH

10.3 DJIeKTpOMariuTHas npupoga cBeta. CKOpPOCTh CBeTa.
BonHOBBIE CBONCTBA CBETA

10 [IpakTuyeckue paboOTHI:

10.4 N3ydyeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO
MOOUIBHOTO TenedoHa
dusnueckue sBICHUS B MpPUpOJe: OHOJIOrMYecKoe JeHCTBHE

10.5 BUIMMOTO, YABTPaPHOIETOBOTO u PEHTT€HOBCKOTO
U3JIy4CHUI

106 TexHuueckue YCTpOMCTBA: } HCIIOJIB30BAHMUE
3JIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlyueBasg moneinb cBera. cTouHMKH cBETa

11.2 [IpsimosHENHOE PACIIPOCTPAHEHHUE CBETA

113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH OTpakKEHHUs
cBeTa

11.4 [Ipenomnenue cBera. 3akoH mpenomsieHusa cBera. [lomHoe
BHYTpPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xop jrydeil B IMH3e

11.6 OnTuueckast cucrema ¢oroanmapara, MHKpOCKONa H
TEJeCKoIa

117 I'maz kak onrtuyeckas  cucrema.  biHM30pyKoCTh U
JaTbHO30PKOCTh

11 11.8 Paznoxenne Oemoro cBera B crekTp. OmnbiTel HpioTOHA.

CrnosxeHue CneKTpajabHBIX LBETOB. Jlucnepcus cBeTta
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCUMOCTH  yIUVIA OTPAXKEHHSI CBETOBOTO
Jy4a OT yIJIa MaJICHHUS.
W3ydyeHue XapakTepUCTUK U300pakeHHs] MpeaMeTa B
IUIOCKOM 3€pKajie.
HccenenoBanue 3aBUCUMOCTH YIUIA NPEJIOMIIEHHS CBETOBOTO

11.9 JIy4a OT yIJIa [TaJICHUs Ha TPAHULE «BO3LYX — CTEKIJIO».
[TomyueHnue n300pakeHH ¢ TOMOIIBIO0 COOMPAIOIICH JTUH3HI.
Onpenenenre (GOKYCHOTO PACCTOSHUSI M ONTHUECKOW CHIIBI
coOuparoIe TUH3HI.
OMnBITH IO PA3TI0KEHHUIO OEIOr0 CBETA B CHEKTP.
OnbeITel MO BOCHPUATHIO IBETa IPEAMETOB IPU  UX
HAOJI0ICHUU Yepe3 IIBETOBBIC (QUIIBTPHI




®dusnueckue gaBieHus B npupoae: 3armMeHus: Conxua u JIyHsl,

11.10 [[BETa TEJ, ONTHYECKUE sBJICHUS B armocdepe (1BeT Hebda,
pedpakuus, paayra, MUPax)

11.11 TexHuueckue yCTpOWCTBAa: OYKH, MEPHUCKOI, (oToammapar,
ONTHUYECKUE CBETOBOBI

KBAHTOBBGIE ABJIEHUA

12.1 OmneiTel Pezepdopaa u mianerapHas mojaens aroma. Mojeinb
aroma bopa

122 Ucnyckanme wu moriomeHue cBeta aroMoM. KBaHTHL
JIuneliuaTeie CIIEKTPBI

12.3 PagnoaktuBHOCTB. Asb(a, 6eTa- U raMMa-u3IyyeHHs

104 Crpoenue aromHoro sjapa. HykinoHHass Mojelnb aTOMHOTO

' anpa. M3otonsl

125 PannoaktuBHble  mpeBpamieHud. Ilepuony  momypacnana
ATOMHBIX SIJIEP

12.6 Snepuble peakuuu. 3aKOHBI COXPAHEHHUsS 3apsIOBOIO U
MacCOBOTO YHUCEII

12.7 DOHeprus CBsI3U aTOMHBIX siziep. CBsA3b MACChl U SHEPTUHU

12 12.8 Peakmuu CI/I.I'{TGSa U JeneHust saep. VICTOUHMKH SHEpPruu

CouHIta 1 38311

12.9 SlnepHas sHepreTuka. [[elicTBUE paMOAKTUBHBIX W3ITYYECHHI
Ha KUBbIE OPTaHU3MBbI
[IpakTuyeckue paboOTHI:
HaGnronenne  CrlOmHBIX W JIMHEWYATBIX  CIIEKTPOB

12.10 U3IIyYCHHUSI.
HccnenoBanue TPEKOB: W3MEPEHHME DSHEPIMM YacTULBI IO
TOPMO3HOMY IyTH (110 poTOrpadusm).
W3mepenue paaroakTuBHOTo GhoHa
®duznyeckue  SABJICHHS B MPHUPOJE:  €CTECTBEHHBIN

.11 pPaAMOAKTUBHBIN (OH, KOCMHYECKHE ITy4H, PajHOaKTHBHOE
U3IIy4eHUe MIPUPOIHBIX MUHEpPAJOB, NENUCTBHE
pPaaMOaKTUBHBIX U3TYUYEHUN Ha OPraHu3M YelIOBEeKa

12.12 TexHudeckue yCTpOMCTBA: CIEKTPOCKOIN, HWHIWBHUAYaIbHBII
JIO3UMETP, Kamepa Bunbcona

IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPpeOOBaHMA K NMPeAMETHBIM pe3yJbTaTaM 02a30BOI0
MPOBEPAEMOro YPOBHSI OCBOCHUS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMBblI
TpeOoBaHus OCHOBHOTO0 0011ero oopasosanust Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKK B HAYYHOU KapTHHE MUPA; cHOPMUPOBAHHOCTD
0a30BbIX TPEJACTABICHHN O 3aKOHOMEPHOW CBSI3M W I03HABAEMOCTH
SABIICHUM  TPUPOABI, O POJIM  DKCIEepUMeHTa B  (usmke, o
cuctemooOpa3sytomiel poiu (U3MKH B Pa3BUTUU E€CTECTBEHHBIX HayK,
TEXHUKHU M TEXHOJOTHH, 00 SBONIONNH (PU3UIECKIX 3HAHUN U MX POJH B




LIEJIOCTHOM €CTECTBEHHOHAYYHOU KapTUHE MUPA, O BKJIAAEC POCCUMCKUX U
3apyOCKHBIX  YUEHBIX-(PU3UKOB B pa3BUTHE HayKH, OOBICHCHHE
IIPOLIECCOB OKPY’KAIOLIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHus O BUAAX MaTepuu (BEIIECTBO M TMOJIE), O IBMKEHUHM KaK CrocooOe
CYILLIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISPHOW TEOPUU CTPOCHUS
BEIIECTBA, O (PM3NYECKON CYHTHOCTH SIBICHUI MPUPOAbI (MEXaHUYECKUX,
TEIJIOBBIX, D3JIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHE pa3inyaTh
SIBJICHUS! TI0 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB,
JEMOHCTPHUPYIOUINX JaHHOE (PU3HUECKOE SBJICHUE; YMEHUE PAclo3HaBaTh
MPOSIBIICHUE W3YYCHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOIIEM MHPE,
BBIJIETISIA MX CYIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH)

Bnagenue ocHOBaMH MOHSATHMHOIO ammapara U CUMBOJHYECKOIO s3bIKa
GU3MKM ¥ UCHONB30BAaHUE WX IS PEIICHUS YYeOHBIX 3a/ad; yMCHHE
XapaKTepu30BaTh CBOMCTBa Tel, (U3NYECKUE SIBICHUS U IPOILECCHI,
UCTIONB3YS (DYHIaMEHTAIBHBIE i SMIUPHUYECKHUE 3aKOHBI

YMeHHe ONHCHIBAaTh HN3YUCHHBIC CBOMCTBA TelI H (I)I/I3I/ILICCKI/I€ SBJICHUA,
HCIIOJIB3YA (bHSI/I‘ICCKI/IC BCJIIMYHUHBI

Brnanenue ocHOBaMU METOJIOB HAYYHOT'O MTO3HAHUS C YUETOM COOJIOICHUS
npaBuj 6e30macHoOro Tpyaa: HabmoneHne PU3nIeCKux SBJICHUMN:

YMEHHE CaMOCTOSTENILHO COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JTaHHOTO Habopa 000pyAOBaHUS 110 HHCTPYKIMH, OMUCHIBATH XOJI OMbITA U
3aMKUCHIBATh €T0 PE3yIbTaThl, HOPMYITHPOBATH BHIBOIBL;

IPOBEJCHUE MPSMBIX U KOCBEHHBIX H3MEpPEHHM (PU3NYECKUX BETUUMH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHUS,  CaMOCTOSITENIBHO  COOMpaTh
9KCIIEPUMEHTANIbHYIO YCTAHOBKY I10 WHCTPYKLMH, BBIYUCIATH 3HAYCHUE
BEIMYMHBI W aHAJIM3UPOBATh TMONYYCHHBIE PE3yNbTaThl C Yy4ETOM
3aIaHHOM TOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;

MIPOBEJICHHE HECJIOKHBIX IKCIIEPUMEHTATHHBIX WCCJICIOBAHMIA;
CaMOCTOSITENIbHO COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U MIPOBOIUTH
WCCJICIOBAHKE TI0 WHCTPYKIIUHU, TPECTABIATh OTYyYEeHHBIC 3aBUCHUMOCTH
GU3MYECKUX BEIMYMH B BHUAC TAOMUIl W TpaduUKOB, yYUTHIBATH
MOTPEIIHOCTH, JENIaTh BBIBOJBI IO PE3YJIHTaTaM UCCIICOBAHHUS

[ToHnMaHMe XapaKTepHBIX CBOMCTB (PU3NYECKUX MOJeNel (MaTepraabHast
TOYKa, a0COIIOTHO TBEPIOE TEJIO, MOJIENIM CTPOEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEJI, IUIAHETAPHAsI MOJENb aTOMa, HYKJIOHHAsE MOZEJIb aTOMHOTO
A1pa) U YMEHUE IPUMEHATh UX Il 00bsACHEHMs (PU3NYECKUX MPOLIECCOB

YMeHue o0bACHATh (pU3MUECKUe MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil IPAKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, B
YaCTHOCTH, BBIABIATH IPUYMHHO-CICICTBEHHBIE CBA3H M CTPOWTH
O0O0BsSICHEHHE C OMOPOH Ha W3y4eHHBbIE CBOICTBAa (PU3MUECKUX SIBICHUM,
(u3nuecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIN

VYMenne pemars pacu€THple 3agaun (Ha Oaze 2 — 3 ypaBHEHHH),
UCTIONB3Ys 3aKOHBI M ()OPMYJIBI, CBSI3bIBAONINE (PU3NUECKUE BETUUMHBI, B
YaCTHOCTH, 3allUChIBaTh  KPAaTKOE  YCIOBHE  33/1a4d,  BBIIBIATH
HEJIOCTAIOUINE JaHHbIe, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE
Ui e€ pemIeHHs, WCIONb30BaTh CIIPABOYHBIC JaHHBIC, IPOBOJHUTH
pacuéTbl W  OLEHUBATh PEAIMCTHYHOCTH IOJYYEHHOTO 3HAYEHUS
¢u3nyecKoil BETMYMHBI, YMEHHE ONPEENATh Pa3MEPHOCTh (PU3MUECKOM
BEJIMYMHBI, TOJYYCHHOH MPH PeILICHUH 33]jauu




YMeHHe XapakTepu30BaTh IPUHLIUIILI ACHCTBUS TEXHUYECKUX YCTPOMNCTB,
B TOM 4YHCJE OBITOBBIX MPUOOPOB, U MPOMBINUIEHHBIX TEXHOJOTHYECKUX
IPOLECCOB IO HX OINHUCAHUIO, UCIHOJb3ys 3HAHMS O CBOMCTBax
(bU3HYECKUX SIBJICHUN U HEOOX0IUMbIe (PU3UIECKHUE 3aKOHOMEPHOCTH

10

YMeHue ucronb30BaTh 3HAHUA O (PU3NYECKUX SIBICHUSAX B ITOBCEIHEBHOM
KHU3HU Ui oOecrieueHus: 0e30MacHOCTH MpU OOpalleHUuH ¢ OBITOBBIMHU
npudopaMH W TEXHWYECKUMH YCTPONCTBAMH, COXpPAHEHHS 3/10pOBbS M
COOJIIOJICHHSI HOPM SKOJIOTUYECKOTO TOBEACHUSI B OKPYXKAIOLIEH cpene;
NOHMMAaHHE HEOOXOJMMOCTH TPUMEHEHHS JOCTHKEHUH (QU3NKH U
TEXHOJIOTUH [Tl PallMOHATIBHOTO MPUPOIOTIOIb30BAHUS

11

OnbIT moucKa, mpeoOpa3oBaHWs U MPEACTaBlIeHUS HH(OpMaIu
(GU3UYECKOTO  COJEpP)KaHUS C  HCIOJIh30BAaHMEM  HMH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TGXHOHOFHﬁ; YMCHUC OLCHUBATL JOCTOBCPHOCTH
MOJIydeHHOW WHGOpPMAIMM Ha OCHOBE HWMCIONIMXCS 3HAHWA |
JOMOJIHUTCIIbHBIX UCTOYHUKOB; YMCHHUC HCIIOJIB30BATh NPHU BBIITOJIHCHUHN
y4eOHBIX 3aJaHUil HAYYHO-MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTrO
CONIEp>KaHUsl, CIOpPaBOYHBICE MaTEpHallbl, PECypchl ceTh UWHTEepHeT;
BlaZicHUEe 0a30BBIMH HABBIKAMHU MpeoOpa3oBaHMsi MHPOPMAIIMHA U3 OJTHOM
3HAKOBOW CHCTEMBI B JPYryl0; YMEHHE CO3/1aBaTb COOCTBEHHBIC
NUCbMEHHBIE U YCTHbIE COOOIIEHHMs] HAa OCHOBE HH(poOpManuu u3
HECKOJIBKUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kox  IlpoBepsieMblii 3J1eMEHT COAePKAHUS
1 MEXAHMUYECKHUE ABJIEHUA
1.1 Mexannueckoe NBUKEHUE. MarepuanbHas TOYKA. Cucrema oTcuéTa.
) OTHOCUTENBLHOCTD JABUKCHUS.
PaBHomepHoe u HepaBHOMepHOe JaBuKeHue. Cpeansisi ckopoctb. Dopmyna nams
1.2 BeIUMCIIEHUs CpeaHEd CKOPOCTH: V = S/t
PaBHOMepHOE TpsAMONIMHEITHOE JBM)KEHHE. 3aBUCHUMOCTb KOOpAMHATBHI Teia OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWUHOTO IBUKECHHUS:
1.3 —
x(f)=x,+vt
I'padbuky 3aBUCHMOCTH OT BpeMEHH Ui TPOEKIHUU CKOPOCTH, IPOCKIIUU
NepeEMEIIECHMS, IyTH, KOOPAUHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUH
3aBUCMMOCTh KOOpDJMHATBI Tela OT BPEMEHH B CIydae pPaBHOYCKOPEHHOI'O
HpHMOHHHeﬁHOFO JABUKCHUSA:
£
Sx()=vo, *t+ay* 3
@opMyIIbl Uil MPOEKIUH MTEPEMENIEHUS, TPOEKIIMN CKOPOCTH U MPOEKIUHA YCKOPEHUS
IIPY PABHOYCKOPEHHOM IIPSIMOJMHEWHOM JIBUKECHUU:
2
s.(H=y,, -t+a o
14 x B - R - 2’
v ([)=v,, +a,-t,
a.(f)=canst,
UZ.\'- -, = 2(1].5_‘.
I'padmky 3aBUCHMOCTH OT BPEMEHH IS MPOEKIUU YCKOPEHHUS, TMPOCKIIUU CKOPOCTH,
MPOEKIMN MEepEMENICHUsI, KOOPAHMHATBHl IpPU PABHOYCKOPEHHOM MNPSIMOJIUHEHHOM
JBHKECHUU
CBoOomHoe manenue. DopMyIbl, ONUCHIBAIONIME CBOOOJHOE TMAJeHUE Tela IIo
|5 BeprhKau (IBM>KEHHME Tejla BHM3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH 3EMIIM).
’ I'padukm 3aBUCUMOCTH OT BPEMEHU JJIsl TIPOCKIIUU YCKOPEHHSI, TPOSKIIUHA CKOPOCTH U
KOOpJMHATHI PU CBOOOAHOM Ta/ICHUHU Tella 0 BEPTUKAIU
CKopoCTh paBHOMEPHOTO JIBM>KEHHMS TEJIA 110 OKPYKHOCTH. HanpasieHne ckopocTu.
®opMmyrna s BBIYUCICHHUS CKOPOCTH 4Yepe3 pPaauyC OKPYKHOCTH U TEPHOJ
oOpareHus:
27R
=
T
1.6 IentpocTpemutensHoe yckopenue. HanpapiaeHue 1eHTPOCTPEMHUTENBLHOTO YCKOPEHHS.

d)opMyna AJI BBIYUCICHUA YCKOPCHUS:

dopmyiia, cBsI3bIBAIOIIAS TIEPUOJI U YACTOTY OOpaIleHUSI:




1

\"=T

1.7

Macca. I1notHocts Bemecta. Popmyia A BBIYUCICHUS ITIOTHOCTH:
m
V

1.8

Cuna — BektopHas pusndeckas BenuyrHa. CIoKeHUE CHIT

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroTOHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, ICMCTBYIONICH Ha TEJIO0

1.11

Bzaumopericteue Ten. Tperuit 3akoH HproToHa:

Fl—»l = —Fl—)l

1.12

Tpenue mokos u TpeHue ckoibxkeHus. dopmyrna Uis BBIYUCICHUS MOJIYJS CHIIBI
TPEHUS CKOJIbKEHUS:

Fo=w-N

1.13

Hedopmarnus tena. Ynpyrue u Heynpyrue negopmainuu. 3akoH ynpyroi nedopmanuu
(3akoH ['yka):

F=k-Al

1.14

Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSATOTEHUS:

my -m,
F=G-—L—2

R
Cuna TspKecTd. Y CKOpeHre CBOOOTHOTO MaIeHUs.

®opmyna a5l BBIYUCICHUSI CUJIBI TSKECTH BOIHM3HU nmoBepxHOCTH 3emin: F = mg.
JBuwxenue mnanet Bokpyr Comnuua. [lepBas kocMuueckas ckopocts. HeBecomocTs u
neperpy3Ku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeJIMYUHa.
p=mo

Nmnynbe cuctemsl Ten. M3MeHeHnne ummyJsibca. MIMIyabe crsibl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJId SaMKHYTOﬁ CUCTCMBI TCJI:
D=my0, +m,0, =const

PeakTnBHOE NBIKEHUE

1.17

Mexannueckas pabota. @opmyiia Ajisi BBIYUCICHUS paOOThI CUJIBL:




A=Fsoosa

Mexannueckass MOIITHOCTE:

N==
r

Kunernueckas u norenuuanbHas sHeprus. opmyina i BBIYMCIECHUS KHHETHYECKON
SHEpIUu:

5
mo-
E, =
1.18 Teopema o kuHeTHUYECKOU dHEPruu. PopMyia JUIs BbIYUCICHHS NOTCHIHAIBHOM
SHEPTrUU TeJa, MOJHATOTO
HaJ 3eMIEn:
E,=mgh
MexaHuveckasi SHEpPIrusi:
E=E.+E ?
1.19 .
3aKOH COXpaHEHHSI MEXaHUYECKOH sHepruu. @opmyJia sl 3aKOHA COXPaHEHUS
MEXaHUYECKON I3HEPTUU B OTCYTCTBUE CHII TpeHusi: E = const.
[IpeBpalieHue MEXaHMYECKOM SHEPTUU NPY HATUYUH CUJIbI TPEHUS.
[IpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. MomenT cuisl: M - Fl.
VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
1.20 . .
[ToaBuxHBIN 1 HeTOABWKHBIN O0510ku. KITJI mpocThIx MEXaHU3MOB,
n= Anonesm
Aaarpaqetmaa
JlaBiienue TBEpIOTO TENA.
@®opmyna 17151 BBIYMCIICHHS TABICHUS TBEPIOIO Tena:
_F
5
121 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
®opMyna 1751 BBIYMCIICHHS 1aBICHUS BHYTPU KUIKOCTH:
1.22  3axkon ITackans. ['mapaBnuueckuii npecc
1.23 3akon Apxumena. Gopmyna s onpeneneHus BHITAIKUBAIONICH CUIIbI, JEHCTBYIOIIEH

Ha T€JI0, HOpr}I(éHHOG B XXUJKOCTH MJIM ras:




F__\pﬁ. =pgVv

Ycnosue niaBanus Tena. [InaBanne CyZAO0B 1 BO3QYXOILJIABAHUC

1.24

Mexannueckue kojeOaHUs. AMIUIMTYJa, NMEpUOJ M YacToTa Kojebanuil. dopmya,
CBSI3bIBAOILAs YACTOTY U MEPHOJ] KOJIeOaHMIA:

V=—

T

1.25

Marematnueckuii UM NPYXKUHHBIM  MasTHUKUA. IIpeBpaineHue dSHepruu IpHu
K0J1e0aTENbHOM JIBUKEHUU

1.26

3aryxaromue Kojaebanus. BernyxeHHbie kKonebanus. Pezonanc

1.27

Mexannueckue BosHbI. [IposonbHble U onepedHbIe BOJIHBL. [[11MHa BOIHBI M CKOPOCTh
pacnpocTpaHeHHs BOJIHBIL:

r=v-T

1.28

3ByK. ['poMKOCTh M BbICOTA 3ByKa. OTpa)k€eHHe 3BYKOBOW BOJIHBI Ha I'paHULIE ABYX
cpea. MHdpa3Byk U yIabTpa3Byk

1.29

Ipakxmuueckue pabomul

W3mepenue cpeHeil MIOTHOCTH BEIIECTBA; apXUMEA0BOM CHIIbI; )KECTKOCTH MPY>KUHBI;
K03 pHLIMEeHTa TPEHUS CKOJIBKEHHUS; paOOThI CUJIBI TPEHUS, CUJIBI YIIPYTOCTH; CpeHei
CKOPOCTH JBIDKEHHS Opycka IO HakKJIOHHOM IUIOCKOCTH; YCKOpEHHs Opycka mpH
JIBIDKEHUM 10 HAKJIOHHOW  IUIOCKOCTHM; 4YacTOThl M Mepuoaa  KojeOaHui
MaTeMaTHYeCKOr0 MasgTHHUKA; YAaCTOTHI U MepHoJia KoJeOaHUil Py KUHHOTO MasTHUKA;
MOMEHTa CHJIBI, JEHCTBYIOIIETO0 Ha phlyar; paboThl CHJIBI YNPYTOCTH MpPU MOABEME
rpy3a ¢ TMOMOIIBIO HEMOABMKHOIO OJIOKa; padOThl CHIIBI YHPYTOCTH NpU MOABEME
rpy3a ¢ HOMOIIBIO OJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00BhEMA MOTPYKEHHOM YacTh Tela
U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI OT MAacChl TENa;
CUJIBI TPEHUSI CKOJIbKEHUSI OT CHJIbl HOPMAJIBHOTO JABJIEHUS U OT PoJa MOBEPXHOCTH;
CHJIBI YNPYTOCTH, BO3HUKAIOUIEH B NPYXWUHE, OT CTENEHU AedopMaiiu MpyKHUHBI;
YCKOpeHUs1 OpycKa OT yria HakJIOHa HaIlpaBisIoNIei; mepruoja (9acToThl) KojieOaHu
HUTSIHOTO MasTHUKA OT JJMHBI HUTH; Nepuoja KojaeOaHU MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a M KECTKOCTH MPYXKHUHBI; HCCIEIOBAHME HE3aBUCHUMOCTH IepHoaa
KoJie0aHUN HUTSHOTO MasTHMKa OT Macchl Tpysa. IlpoBepka ycioBusi paBHOBECHs
pbluara

1.30

Qu3suueckue a61eHUs 8 Npupode: TIPUMEPHI TBUKEHHUS C Pa3TUYHBIMU CKOPOCTSIMHU B
YKUBOM M HEXUBOU NMPUPOJE, JeHCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE, IPUIUBBI U
OTJIUBBI, JBIKEHUE IIaHEeT COJHEYHOM CHCTEMbl, PEaKTUBHOE JIBUIKEHHE >KHMBBIX
OpPraHM3MOB, PbIYard B TeJle YEJIIOBEKAa, BIHUSAHHUE aTMOCHEPHOro JaBJICHHS Ha >KUBOI
OpraHW3M, IIJJaBaHUE pPBIO, BOCHPUITHE 3BYKOB JKMBOTHBIMH, 3E€MJICTPSCEHUE,
ceiicMruYecKHe BOJIHBI, IIyHaMH, 9X0

1.31

Texnuueckue ycmpoticmeéa: CHUAOMETP, JaTYUKM TIOJOXKEHUS, PACCTOSHHUA H
YCKOpPEHUs, JMHAMOMETD, MOAIIUIIHUKY, PAKETHI, pbluar, MOABMKHBINA U HETIOABUKHBIN
0JIOKH, HAKJIOHHAs [JIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY, COOOILAOLINECS COCYAbI,
YCTPOHCTBO BOAOMPOBOJIA, THAPABIMYECKHI Mpecc, MaHOMETp, 0apOMETp, BHICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIOIb30BAHUE YIBTPa3ByKa B ObITY U TEXHHUKE

TEIIUIOBBIE ABJIEHWA

2.1

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA.
Mopenun  TBEPAOrO, JKHIKOTO M Tra3000pa3HOTO  COCTOSHUW  BEIIECTBA.




Kpucramnmuyeckue u amopdHbie Tena

JBxenue uvactuil BemiecTBa. CBs3b CKOPOCTU JIBMXKEHHSI YACTHUI[ C TEMIEpaTypoil.

2.2
bpoyHoBckoe nBmxenue, nuddysus
2.3 | CmauuBaHME U KaAOWJUISIPHBIC SIBICHUS
2.4 | TennoBoe pacIIMPEHUE U CKATHE
2.5 | TennoBoe paBHOBECHE
26 BuyTtpennsist sueprusi. Pabota u Temonepeaaya Kak criocoObl H3MEHEHHs] BHYTPEHHEH
SHEPIruu
2.7 | Buasl Temionepeaayu: TemIONpPOBOIHOCTb, KOHBEKIIUS, H3TyYCHUE
HarpeBanue u oxnaxnaenue ten. KonmuecTBo TemaoTsl. Y AelIbHAS TEMIOEMKOCTD:
28  QO=cm(t,—t,)
3aKOH COXpaHEeHMsI SHEPTUHU B TEIIOBBIX Mpolleccax. Y paBHEHHUE TEIIOBOro OaaHca:
29 Q+0,+..=0
Hcnapenue u konneHcauus. MI3MeHeEHEe BHYTPEHHEN YHEPTUU B IIPOLIECCE UCIIAPECHUS
2.10  u konaeHcanuu. Knunenue xunkocty. Y eibHas TeIiota napooopasoBanus: L = Q/m
2.11 BnaxHocTb BO3yXa
[InaBnenue u kpucraumsauusd. V3MeHeHue BHYTPEHHEH JHEPIUU IIPU IUIABICHUU U
KpUCTAJUIM3alUU. Y JeNIbHAS TEIUIOTA TUIABJICHUS:
212 5 _ (0
==
m
BHyTpeHHsI 3HEeprus cropaHus TOIUIMBA. Y IelbHAs TEIJIOTA CTOPAHMS TOIUIMBA: ¢ =
213 Q/m
2.14  Ilpunnuumnsl paboTsl TertoBeix asurateneit. KIT[I TemoBoro geurarens
Ilpakxmuueckue pabomul
HN3mepenne ynenbHOM TEMIOEMKOCTH METAUIMYECKOrO LUJIMHIPA; KOJHMYECTBA
TEIJIOTHI, MOJTYYEHHOTO BOJIOM KOMHATHOW TeMmeparypbl (PMKCHUPOBAHHON MacChl, B
515 KOTOpyiO omymleH HarpeTbli LWIUHJP; KOJIWYECTBa TEIUIOTbI, OTJAHHOTO HArPeTHIM
HUJIUHAPOM, TOCIIE OMYCKaHUs €ro B BOAY KOMHATHOM TeMIlepaTypbl; OTHOCUTEIbHON
BJIQYKHOCTH BO3/yXa; yAEJbHON TEIJIOTHI IUIaBieHUs Jibaa. MccneqoBanue u3aMeHeHUs
TEMIEpaTypbl BOABl TPHU PA3NIUYHBIX YCJIOBUSX; SBJICHHMS TeEIUIOOOMEHa Mpu
CMEIIMBAHUM XOJIOJHOM U ropsiueld BOJIbI; MPOLECca UCTIAPEHUS
Qu3suueckue A61eHUsA 8 NpUpooe: TIOBEPXHOCTHOE HATSKEHHE U KallUJUIIpHbIC SBIICHUS
2.16 B mpupoae, KpucCTaUibl B mpupoje, uzinyduenue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl; 00pa3oBaHUEe POCHI, TYMaHa, WHEs, CHeTra
Texnuueckue ycmpoucmea: KalWUISAPbl, TPUMEPBl HCHOJIB30BAHUSA KPUCTAJUIOB,
2.17  XUJOKOCTHBIM TEPMOMETp, JATUYUK TEMIEPATYPhl, TEPMOC, CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETPBI, ICUXPOMET, MapoBas TypOMHa, IBUTaTeIb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHW A
3.1 | Daektpuzamms Tei. JIBa BUaa 3JIEKTPUUYECKUX 3apsI0B
3.2 | B3aumojeiicTBUE 3apsKEHHBIX Tell. 3akoH Kynona




3.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

Onektpuueckoe mnoine. Hampspk€HHOCTh — 2nekTpuueckoro  mois.  [IpuHiun

34 N
CYINEPIO3UIIUH IJEKTPUUECKUX TTOJIEH (HA KAaUeCTBEHHOM YPOBHE)
35 Hocutenu »snekTpudeckux  3apsgoB. JleicTBHE  3JIEKTPUYECKOrO  TOJISI  Ha
) aneKTpuueckue 3apsabl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostHubIN BnekTpuueckuit Tok. JledicTBus snekTpuueckoro Toka. Cuiia ToOKa.
Hanpsixenue.
3.6 I:q/l,U:A/q
DIIEKTPUUECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUIECKOE COMTPOTUBIICHUE:
37 R=pl/S
38 3akon Oma j1s yyactka snektpudeckon nenu:/ = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
- T -
I,=L; U=U,+U,; R=R +R,
3.9 | IlapannenbHoe cOeJMHEHNE MPOBOAHUKOB PABHOIO CONPOTUBIICHHUS:
U=U:1=1+1; :ﬁ.
- - 2
CwmemnianHble COeIMHEHUS! TPOBOIHUKOB
310 Pabota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyinsa — Jlenua:
g
311  O=I"-R-t
312 OmneiT Opcrena. MarauTHOE 1OJ€ NPSAMOIrO IPOBOJAHMKA C TOKOM. JIMHMM MarHUTHOMN
) WHIYKIUU
3.13 MarguTHoe 110JI€ IOCTOSIHHOrO MarguTa. B3zanMoneicTBre NOCTOSTHHEIX MAarHUTOB
3.14  ]JleiicTBHME€ MarHUTHOIO MOJIs HA MPOBOJHHUK C TOKOM
3.15  Omnpitel @apanes. SABneHne dIeKTpoMarHuTHON HHAYKIMH. [IpaBuio Jlenma
Ipaxmuueckue pabomul
N3MepeHne 3JeKTPUYECKOr0 COMPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa; pabOTHI NMIEKTPUIECKOTO TOKA.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 JAMIIOYKa), OT HAINpPSHKEHUS HA KOHIIAX MPOBOJIHMKA; 3aBUCUMOCTU COMPOTUBIEHUS OT
) JIUIMHBl ~ TPOBOJHUKA, IUIONIAAM €ro IMOMEpPEeYHOI0 CEYEHHS M YJIEJIBbHOro
CONPOTHUBIICHUS.
[IpoBepka mnpaBuna ISl DJICKTPUUYECKOTO HANPSKEHUS MPHU  TOCIETO0BATEIBHOM
COCIMHEHUU TMPOBOJAHUKOB; TMpaBUjia JJsi CHJIBl JJIEKTPUYECKOTO TOKa IMpHU
napajuieIbHOM COEAMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMITIOYKA)
Qusuueckue sA6leHUs 6 Npupode: DIEKTPUUYECKHE SBJICHHS B  aTMmocdepe,
3.17 | SAEKTPUYECTBO >KUBBIX OPTAaHM3MOB, MAarHUTHOE ToJie 3eMid, apeiid MoICcoB, POIh

MAar"duTHOIO IMOJIA OJIA )KM3HH Ha 3GMJ'I€, MOJIIPHOC CUAHUC




Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJIBTMETP, pPeOCTaT, CUETUUK
IEKTPUUECKON  SHEPIuH, DIIEKTPOOCBETUTENbHBbIE IMPHUOOpBl, HarpeBaTeIbHbIC

318 ANIEKTPOIPUOOPHl  (TIPUMEPBI), INEKTPUUECKUE TPEIOXPAHUTETH, JJICKTPOMArHUT,
3JIEKTPOJIBUTATEIb TOCTOSIHHOIO TOKA, FT€HEPATOpP NOCTOSHHOTO TOKA
3.19 | DnexrpomarauTHbie BOJHBIL. [1IKkana 31eKTpOMarHUTHEIX BOJIH
3.20 JlyueBas mozensb cBeta. [IpsiMonMHEHHOE pacipOCTPaHEHHUE CBETA
3.21 3axonH oTpaxkeHus ceta. [1mockoe 3epkano
3.22  IlpenomiieHHE CBETA. 3aKOH MPEIOMIICHUS CBETA
3.23 | ucnepcus cBeTa
324 JInnza. Xox myueit B muH3e. POKycHOE paccTosiHUE JUH3bI. OnTudeckas Cuila JIMH3bI:
) D=1/F
3.25 TI'nma3 kak ontuyeckas cucrema. Onruueckue mpudopsl
Ipakxmuueckue pabomul
W3mepeHne onNTHYECKOW CHIIBI COOHMparomeld JUH3bI; (OKYCHOTO PACCTOSHUS
cobuparomieil JTMH3bI (IT0 CBOMCTBY pPaBEHCTBA Pa3MEPOB MpeaMeTa U H300paKeHUs,
3.26 = xoraa mpeaMeT pacloJIokKeH B JBOWHOM (hOKyce), oKa3aTessl MPEIOMICHHS CTEeKIIa.
HccnenoBanue CBOWCTBA W300paKEeHHs, IMOJYYEHHOTO C TIOMOIIBIO coOuparomei
JVH3bI, ©3MEHEHUS (POKYCHOTO PACCTOSHUS ABYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTH yTiia
IIPEJIOMJIEHUS] CBETOBOI'O JIy4a OT YIJIA MaJICHUs HAa TPAHMIIE «BO3JYX — CTEKIIO»
397 Qu3suueckue sa6nenuss 8 npupooe: 3atMmenns ConHua u JIyHbl, LBeTa T, ONTHYECKHE
' saBIIeHHs B aTMocdepe (1BeT HeOa, pedpakiuus, paayra, MUPax)
3.28 | Texuuueckue ycmpoticmea: OYKH, IEPUCKOII, (hOTOAIITAPAT, ONTHICCKUE CBETOBOIBI
4  KBAHTOBBIE ABJIEHUA
4.1  PaamoakTuBHOCTH. Anbda-, Oera-, raMma-u3nyueHus. Peakiuu anbda-u 6era-pacnaaa
4.2 | OmsiTel Pezepdopaa mo paccessauto anbda-uactuil. [Inanerapuas Mmojens aToma
4.3 | CocrtaB aTroMHOrO sigpa. M3oromnsl
4.4 | Ilepuon monypacnaaa aTOMHBIX SIEP
4.5 | SlnepHble peakliMy. 3aKOHbBI COXPAHEHUS 3apsiIOBOTO U MacCOBOIO YUCEN
Qusuueckue A61eHUs 8 Npupooe: eCTECTBEHHBIN paJMOaKTHBHBIN (HOH, KOCMUYECKHE
4.6 | ny4d, paAMOAaKTUBHOE U3JIy4YCHHE MPUPOIHBIX MUHEPAJIOB, JEHCTBUE PaglOaKTHUBHBIX
U3JTy4YEHUI Ha OpraHu3M 4eJoBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKON, WHIWBUIYaJIbHBIA JO3UMETP, Kamepa

BuiibcoHa, simepHasi JHepreTuka




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISl YYEHUKA
COopHnuk 3a1a4 no puszuke. 7 — 9 kiaccel: mocodue s ydaumxcs
obmeobpasoBar. Yupexnaenuit/ B.W. nykamuk, E.B. lBanosa.- 26-¢ u3a. — M.:
[Ipoceemenune, 2012.

®dusuka: 7-if kinacc: 6a30Bbiit ypoBeHb: yueOHuk / U.M. [leppimkun, A M.
NBanoB. — 4-e u3n., crep. — Mocksa: IIpocsemienue, 2024.

®dusuka: 8-if kiacc: 6a30Bbiit ypoBeHb: yueOHuk / .M. [leppimkun, A .
NBanoB. — 5-e u3n., crep. — Mocksa: IIpocsemienue, 2025.

®duszuka: 9-i kiacc: 6a30Bbiil ypoBeHb: yueOHuk / 1.M. [leppiikun, E.M.
I'yrauk, A.U. UBanoB, M.A. IletpoBa. — 5-¢ u3x., ctep. — Mockaa:
[Tpocemienue, 2025.

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Enunoe coneprkanue obiero oopazoBanusi. MeToaudeckre peKoOMeHIalluH.
https://edsoo.ru/metodicheskie-materialy/

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

but6moreka I{OK https://m.edsoo.ru/ffOb31d0

Nudoypox https://school.infourok.ru/

Poccuiickas anextponHas mkoda (POII) https://resh.edu.ru/




