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O0111e€ KOJIMYECTBO YaCOB 110 VUeOHOMY 1U1any 238 4

CocrapiieHa B cOOTBETCTBUHU ¢ DeepaabHON Da60‘{€171 IPOTpPaMMOH 110 d)I/ISI/IKe.

(HaMMCHOBAHHUE IIPEAMETA)

YyeOHUKU:

[Tepbimikun Y. M., UBanoB A. U. ®usuka. ba3zoBbiii ypoBeHsb, 7 kiacc. M.: [Ipocsemienue, 2023 r.
[Tepbimikun U. M., UBanoB A. N. ®usuka. ba3zoBblii ypoBeHsb, 8 kiacc. M.: [Ipocsemenue, 2023 r.
[Tepeimkun Y. M., I'ytauk E. M., BanoB A. U., [lerpoBa M. A. ®usuka. ba3oBslii ypoBeHs, 9 kiacc.
M.: IIpocBemenue, 2023 r.

PaCCMOTpeHa Ha 3aCCJaHuN MO YUYHTEICH €CTECTBCHHO-MAaTEMaTHYSCKOI0 ITMKJIa

[IpoTokoa Ne

(Ha3BaHHE METOIMYECKOTO O0BETNHEHHS)

1 or« 29 » aBrycra 2023 r.

PykoBoaurens MO Kupnnnosa B.B.

(Tmonmuce) (PHO)



IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3ylibTaTaM OCBOEHHs Ha 0a30BOM YpOBHE OCHOBHOW 00Opa3zoBaTelbHOM
nporpaMmsl, npeacrasieHHblx B PI'OC OO0, a taxxke ¢ yuéroM QenepanbHoil paboueil mporpaMMbl
BocnuTanus v Konnenuuu npenogaBanus yueOHoro npeamera «Puznkay.

Copepxanuie TporpaMMbel 1O (PHU3MKE HAmNpaBiIeHO Ha (HOPMHUPOBAHHWE ECTECTBEHHO-HAYYHOUH
IPaMOTHOCTH OOYYaIOIIUXCS W OpPraHM3alvio0 M3ydeHHs (U3NKK Ha JesITeIbHOCTHOM ocHoBe. B
porpaMMe 1Mo (U3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOIO NpeAMeTa B peanu3aluu TpeOOBaHHM
OI'OC OOO k mnnaHUpyeMbIM JIMYHOCTHBIM M METAaNpEIMETHBIM pe3yjbTaTaM OOYy4eHHs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB HAa YpPOBHE OCHOBHOTO 0OIIEro
o0OpazoBaHwUsl.

[Iporpamma o ¢usnke ycTaHaBIMBAET paclpesesieHre y4eOHOro MaTepuaia 1o rojgaM oOydeHHs
(mo kmaccam), mpeiaraeT MPUMEPHYIO MOCJIEI0BATEIbHOCTh M3YYEHHsSI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKaHMSI U YUETE BO3PACTHBIX OCOOCHHOCTEN 00ydaromuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LENbI0 OKa3aHUS METOJUYECKOW IMOMOIIM YYHUTEN0 B
co3aHuu pabodel mporpaMMBbl 10 y4eOHOMY MTPEIMETY.

®u3nka SABISETCS CHCTEMOOOPA3yIOUIUM JJIsi E€CTECTBEHHO-HAYYHBIX YUEOHBIX IpPEAMETOB,
MTOCKOJIbKY (PM3MYECKUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, Onosorue,
acTpoHOMHUeW u (u3nueckor reorpaduell, BHOCHUT BKJIAQJ B E€CTECTBEHHO-HAYYHYIO KapTHHY MU,
MpeocTaBsieT Hanbosee sicHble 00pa3ibl MPUMEHEHHUs] HayYHOTO METOJa MO3HaHMs, TO €CTh crocoba
MIOJTy4EeHHUs JOCTOBEPHBIX 3HAHUH O MUDpE.

Onna 3 TIaBHBIX 33/1a4 (PU3MUECKOT0 00pa30BaHUsS B CTPYKType 00Iero oopa3oBaHusl COCTOUT B
(OpMUPOBAHUU €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH U MHTEpeca K HayKe Y 00y4aroLIuXcsl.

W3yuenne ¢u3uku Ha  0a30BOM  ypOBHE  IMpEANojiaraeT  OBJAJCHHE  CIEAYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO I'PAaMOTHOCTb:

® HAy4YHO OOBACHSATH SIBJICHMUS,

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEJOBAHNUS;

® UHTEpPHPETHUPOBATh JaHHbIE U HUCIOJb30BATh HAYYHbIE J0KA3aTENILCTBA ISl MOJIyYEHHUS
BBIBO/IOB.

Ienu n3yueHust pU3MKUA Ha YpOBHE OCHOBHOI'O 00IIero oOpasoBaHus ompeneneHsl B Konunenuuu
npenojaBaHus ydeOHoro mpeamera «@Pusuka» B 00pa3oBaTeNbHBIX opraHu3auusax Poccuiickoit
denepanuy, peaau3yoOIIMX OCHOBHbIE 00LIe00pa3oBaTeIbHbIE NPOrPaMMBbl, YTBEPKIEHHON peIIeHUuEeM
Komnerun Munucrepcta npocenienusi Poccuiickoit ®@enepanuu (mporokon ot 3 aexadbps 2019 r. Ne
[1K-4BH).

Heaun u3yvyenus: GpU3NKu:

e npuoOpeTeHHe MHTEepeca U CTpeMJICHHsI 00yJaroIuXcs K HAyYHOMY M3YYEHUIO IIPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTyalbHbIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe MO3HaHUs U (POPMHUPOBAHHE UCCIIET0BATEIBCKOTO
OTHOIIEHHSI K OKPYXKAIOIIUM SIBIICHUSM;

e (opMupoBaHHE HAyYHOI'O MUPOBO33PEHNUS KaK Pe3ysbTaTa U3y4eHUs: OCHOB CTPOCHUS MaTepUU
1 GyHAaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (opMupoBaHHME MPEACTABICHUNA O POJM (U3UKH JUIs Pa3BUTHs JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH;

® pa3BUTHE NPEACTaBICHUH O BO3MOXKHBIX chepax Oymymieil npodeccuoHalbHOM AEATeNbHOCTH,
CBSI3aHHOM C (PM3MKOH, MOrOTOBKA K JallbHEHIIIEMy 00yUYe€HHUIO B 3TOM HAIPaBJICHUU.



JlocTkeHre 3TUX IeNeld MporpamMMbl M0 (HU3MKE HA YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs

o0ecrieynBaeTcsl peUIeHUEM CIeIyIOIUX 3aay:

e MpuOOpEeTeHHE 3HAHWK O JUCKPETHOM CTPOCHUM BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

e pUOOpPETCHHE YMCHHM ONHCHIBATE U OOBSCHATH (PU3UYCCKHE SBICHHUS C HCIOJB30BAHUEM
MOJIYYCHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEIICHUS MPOCTCHITUX PACYETHBIX 3aJ1a4 C HMCIIOJIb30BAHHEM (DU3HUECKUX
MOJIeJIeH, TBOPUSCKUX H MTPAKTUKO-OPUCHTHPOBAHHBIX 33134,

e pa3BUTHEC yMEHUN HAOIIOIATh MPUPOJHBIC SIBICHUS W BBIOJHATH OTBITHI, JIA0OPATOPHBIC
paboThI U FKCTICPUMEHTATBHBIE HCCIICIOBAHUS C HCIIOJIB30BAHHEM U3MEPHUTEILHBIX IPHOOPOB;

e ocBoeHHEe TIpUEMOB paboTel ¢ wuHMopMalMend (QHU3MUECKOTO COJCpKAaHUS,  BKIIOYas
MH(OPMALIHIO O COBPEMEHHBIX JOCTH)KCHHUSX (U3HWKH, aHATN3 U KPUTHUECKOE OICHUBAHUE
nHpopmanuy;

® 3HAKOMCTBO cO cepamu TPOPECCHOHATBLHON EATEIbHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU Ha JIOCTH)KCHUSX (PU3NICCKON HAYKH.

Ha u3ydenne ¢puznuku (6a30BbI YpOBEHB) HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus OTBOIUTCS

238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 4aca B Henemo), B 9
kiacce — 102 gaca (3 gaca B HeJeNi0).

[Ipennaraempliii B mporpamme mno (Qu3MKe MepedeHb J1adOpaTOPHBIX PAOOT M ONBITOB HOCHUT
pEeKOMEHAATENbHBIA XapaKkTep, YUUTENb AelaeT BhIOOp MPOBEIACHMs J1TaOOpaTOpPHBIX pabOT U OMBITOB C
y4€TOM HMHIMBUIYAIbHBIX OCOOCHHOCTEH OOydYarolMXCsl, CHHCKa HKCIEPUMEHTAIbHbIX 3aJaHUH,
IIpe/UIaraéMblX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOI'O 9K3aMeHa 10 (PU3HKE.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka v e posib B MO3HAHUHM OKPYKAIOIIEro MUpa.

®du3nka — Hayka o npupoje. SABneHus npupopl. Duznueckue SABICHUSA: MEXaHUUYECKUE, TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenne ¢usznueckux BenuunH. Ouszndeckue npudopsl. [lorpentHocts
n3MepeHuil. Mex1yHapoaHas CUCTEMa €IUHULL.

Kak ¢usmka u apyrue ecrecTBEHHbIE HAyKH W3Y4arOT MPHUpPOAy. EcTecTBEHHO-HAy4YHBIH METO
MO3HAHUS: HAONIO/IeHUE, IMOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBWKEHHE THUIIOTE3, SKCIEPUMEHT IO
MIPOBEpKE TUNOTE3, 00BbsICHEHNE Ha0m0naeMoro sBieHus. Onucanue (HU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO
MOJIEJIEN.

Jemoncmpayuu.

1. MexaHn4ecKue, TEIIOBbIE, TIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Ousuyeckue nOpUOOPHI M MpoLeAypa MPSMbIX H3MEPEeHUI aHAIOTOBBIM U IU(PPOBHIM

puOOpPOM.

Jlabopamopuwvie padomot u onvimel.

1. OmnpeneneHue LEHbI JeICHUS HIKAJIbl U3MEPUTENILHOTO IpUOopa.

2. H3mepeHue pacCTOSTHUM.

3. H3mepenue 06bEMa XKUAKOCTH U TBEPAOTO Tea.



4. OnpeenieHHe pa3MePOB MaJIbIX TEIL.

N3mepenue temnepaTypbl IpyU NOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUYUKA TEMIIEPATYPBHI.
6. IlpoBeneHue McciaenoBaHus 1O MPOBEPKE TMIIOTE3bI: JAIBHOCTh I0JIETA IIApUKA, ITYILIEHHOTO
TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

u

Pa3nen 2. [lepBoHayanbHbIE CBEEHUS O CTPOEHUH BellleCTBA.

CrpoeHue BeliecTBa: aTroMbl U MOJIEKYJbl, WX pa3Mepbl. ONbITHI, JOKa3bIBAIOIIME TUCKPETHOE
CTpPOEHHE BEIECTBA.

JIBm>xeHue yactull BemecTBa. CBsA3b CKOPOCTU JIBIKEHMSI YaCcTHIl C TeMreparypoil. bpoyHosckoe
nBrkeHue, muddy3us. BzanMoaeiicTBre YacTHIl BENISCTBA: MPUTSHKCHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUJAKOCTEH U TBEPABIX (KPUCTAIIIMUECKUX)
Ten. B3auMoOCBs3b MeXIy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX H HUX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JIBUKEHUSI.

2. Habmonenue muddysum.

3. HaOmronenuwe sBICHUM, OOBICHSIOMUXCS TPUTHKEHUEM WA OTTAJKUBAaHUEM YaCTHI]
BEIeCTBA.

Jlabopamopnwie padbomot u onvimel.

1. Ormenka quameTpa aToMa METOJOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).
2. OnsITHI IO HAOTIOJCHUIO TEMIJIOBOTO PACITUPEHUS Ta30B.

3. OmnbIThl O 0OHAPYKEHUIO IEHCTBUS CUII MOJIEKYIISIPHOTO TPUTSKEHUSL.

Paznen 3. /[Bu:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe aBH>KeHHE. PaBHOMepHOE W HepaBHOMEpHoe nBrokeHue. Ckopoctb. Cpenuss
CKOPOCTh MPU HEPAaBHOMEPHOM JIBIKEHUU. PacuéT myTu u BpeMeHU JBIKEHUSI.

SBnenne wHepuuu. 3aKOH WHEpUMU. B3anmonaeilcTBHE TeNl Kak NMPUYMHA W3MEHEHHUS CKOPOCTH
IBUKEeHHS Ten. Macca kak Mepa uHEpTHOCTH Tena. [lnmotHocth BemiectBa. CBs3b IJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

Cuita kak xapakTepucTHKa B3auMoJieicTBusA Teil. Cuia ynpyroctu u 3akoH ['yka. i3mepenue cuiibl
C MOMOUIBIO TUHAMOMETpa. SIBJIeHHe TAroTeHUs U cuiia TshkecTH. Cuila TSDKEeCTH Ha APYruX IUIaHeTax.
Bec tena. HeBecomocTth. CiiokeHME CHMII, HANPABJICHHBIX MO OJHOW NpsMOM. PaBHOAEMCTBYIOIIAS CHII.
Cuna tpenus. TpeHue CKOIBKEHUS U TpeHUe NoKos. TpeHue B mpupojie U TEXHUKE.

Hemoncmpauuu.

Habnronenne MexaHu4ecKoro IBUKEHUS Teja.

N3mepenue cKopocTy MPSIMOTMHEMHOTO JABUKEHUSI.

Habntonenue siBjeHMs] HHEPIUH.

Habntoienne n3aMeHeHus: CKOpOoCTH IIPH B3aUMOJCHCTBUH TEJ.

CpaBHeHME Macc 10 B3aUMOJIEHCTBUIO TEN.

CrnoxxeHue cuil, HanpaBJIeHHBIX M0 OJHOM MPSMOH.

ﬂaﬁopamopnbte padomot u onvimol.

1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JABMXKEHHs (LIapuka B KUAKOCTH, MOJENH
ANEKTPUIECKOTO aBTOMOOWJIS U TaK Jlanee).

ok wWNE

2. OnpeneneHHe CpC,Z[HCﬁ CKOPOCTHU CKOJIBXXCHUA 6pyCI<a HJIU [1apuka 1o HAKJIOHHOM IIJIOCKOCTH.
3. Onpe;[eneHI/Ie IIJIOTHOCTH TBép)IOTO TCIa.



OmnbITEl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh pacTsKeHHs (negopmanuu) NpPYyKUHBI OT
IIPUIIOKEHHOMN CHUJIBL.

OnbIThI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHMsI OT Beca Tela U
XapakTepa COINPUKACAIOIIUXCS NOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, ;KMAKOCTEH U ra3os.

Hapnenne. CrnocoObl yMEHBIIEHUS M yBEIMUYEHUsS [aBieHus. [laBieHue rasza. 3aBHCHMOCTh
JaBleHUs] Ta3a OT oO0béma, TemmepaTypbl. llepemadya nmaBieHust TBEPABIMU TEJNaMH, JKUAKOCTIMH H
razamu. 3axoH Ilackans. IIHeBMaTnueckue MamMHbBI. 3aBUCUMOCTb JIABJICHHUS HUJIKOCTU OT IIyOWUHBI.
I'unpocratuueckuii napanokce. Coobaronuecs cocyapl. I'napaBiuyeckie MEXaHU3MBl.

AtMmocdepa 3emsin u atMocdepHoe aaBieHue. [[pudrHBI CyIIeCTBOBaHUS BO3IYIITHON 000JIOYKH
3emmu. Omnwir Toppuuennu. M3mepenne armocdepHOTro naBieHUsA. 3aBUCHMOCTH aTMOCGHEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 u3mMepeHus: atMoc(epHOro JaBJeHUS.

JlelicTBHE KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teso. BriTamkuBaromas (apXxumenoBa) cuia.
3akon Apxumena. [lnaBanue Ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMMOCTH JaBJICHHUA T'a3a OT TEMIIEPATYpPHI.

2. Ilepenaya naBieHUS KUJIKOCTHIO M Fa30M.

3. Coobmaronuecs: CoCybl.

4. T'mppaBinueckwuii nmpecc.

5. IlposiBieHue AecTBHsI aTMOC(PEPHOTO TaBICHHUSL.

6. 3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Tesa U MIOTHOCTU
KUIKOCTH.

7. PaBeHCTBO BBITAJKHBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. VYcnoBue miaBaHMs TeN: IUIaBaHWE WJIM MOTPYKEHUE TENT B 3aBUCUMOCTH OT COOTHOILIEHUS

IUIOTHOCTEH Tejia B KHUAKOCTH.

Jlabopamopnwie padbomot u onvimel.

1.

HccnenoBanue 3aBHCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPyKEHHOW B JKHJIKOCTh YaCTH
Tena.

Omnpenenenre BhITAIKUBAIOIIEH CHITBI, ICUCTBYIOIIECH HA TEJI0, OTPYKEHHOE B )KUAKOCTD.
[IpoBepka HE3aBUCHMMOCTH BBITAJKHBAIONICH CHJIbI, ACHCTBYIOIIEH HA TEJIO B KHUIKOCTH, OT
MAacchl Tena.

OMBITB, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAIKHBAIOIICH CHJIBI, JCHCTBYIOIICH Ha TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJA U OT IUIOTHOCTH KUIKOCTH.
KoncTpynpoBanue apeoMmerpa WM KOHCTPYMPOBaHHME JIOJAKHM W OIpelesneHue eé
Ipy30M0IHEMHOCTH.

Pazgea 5. Pa6ora u MOIIHOCTH. JHEPruUsi.

Mexanunueckas padoTa. MOIIHOCTb.

[IpocThle MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBECHS phIUara.
[IpumeHeHne mpaBuiia paBHOBECHs pblyara K OJNOKy. «3onoroe mpaBuio» mexaHuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckasi sHeprud. Kunerndeckas um noteHuuanbHas 3Heprusd. [IpeBpaiienne ogHOro BUAA
MEXaHUYECKOM SHEPTUM B IPYroil. 3aKOH COXPAHEHHUs SHEPTHUH B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAaHU3MOB.



Jlabopamopusie padomot u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHHUS NPH PABHOMEPHOM JBMKEHUH Tella IO TOPU30HTAIBHOM
IIOBEPXHOCTH.

2. MHccnenoBanue yCcliOBUK PaBHOBECHUS pblUara.

N3mepenune KII/] HakTOHHON IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAaHECHHSI MEXaHUYECKOW YHEPTHH.

w

8 KIIACC

Pa3nen 6. TenyioBble siBJI€HUS.

OcCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETHYECKOW TEOpUU CTpOEHUs BemiecTBa. Macca u
pazMepsbl aTOMOB i MOJIEKYIL. OnbBITHI, MOATBEPIK QIO OCHOBHEBIE ITOJIOKEHMUS
MOJIEKYJIIPHO-KMHETHYECKON TEOPHUH.

Mogenu TBEPAOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrtaimudeckue u
amopdubie Tena. OOBSICHEHHE CBOMCTB Ta30oB, XKUIKOCTEH M TBEPIBIX TEI HA OCHOBE TOJIOKEHUM
MOJIEKYJIIPHO--KUHETUUECKON Teopuu. CMauynBaHre U KaWJUISIPHBIE SIBJICHUS. TeIIOBOE pacHIMpeHHue 1
cKaTue.

Temmeparypa. CBsi3pb TeMIeEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBWKEHUSI 4YacCTHUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUsI BHYTPEHHEW SHEpPruu: TeIionepenada W coBepiieHrne padoThl. Bumsr
TeTUTOTIEPEIavuu: TEMIONMPOBOAHOCTD, KOHBEKIIUS, N3ITyICHHE.

KonuuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BElIeCTBA. TErI000MeH U TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TtemioBoro Oananca. [lnmaBineHne W OTBep/EeBaHHE KPUCTAUTMYECKUX BEIIECTB. Y ENbHas
teriota tuiaBieHus. [lapooOpa3zoBanme m kKoHneHcanusa. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPaTyphl KHTIEHUS OT aTMOC(HEPHOTO TaBJICHUS.

BrnaxnocTs BO3myXa.

DHeprus TOIUIMBA. Y AebHas TEIIOTa CrOPaHUsL.

[Tpunnumer padoter TermoBeix asurateneit KIIJ temoBoro asuratens. TeroBbie OBUTATEIH W
3aIUTa OKPYKAIOIIECH CPEeIbl.

3aK0oH COXpaHEHUs U MPEBPAICHUS SHEPTHH B TEIIOBBIX MTPOIIECCaXx.

Jemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO ABUKEHUS.
Ha6mronenue quddysun.
HabGnronenue siBeHni CMauYMBaHUS U KaIMILISPHBIX SIBJICHUH.
HalGnrogenue TemioBoro paciimpeHus Tedl.
N3meneHue naBiaeHuUs ra3a Ipu H3MEHEHUU 00bEMa M HAarpeBaHUH UJTH OXJIKICHUU.
[IpaBuna usMepeHus TeMIepaTypsl.
Bunbl Teruionepenayn.
OxnaxiIeHue IPH COBEPIICHUN PAOOTHI.
Harpesanue npu coBepitieHrH pabOThl BHEITHUMHU CHIIAMHU.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUYHBIX BEIIECTB.
. HaGmronenue kuneHus.
. HabmroieHue mocTosiHCTBa TEMIIEPATYPHI MIPH MIaBICHHH.
13. Moaenu TeIIoBBIX ABUraTelIe.
Jlabopamopuwvie padomovt u onvimel.
1. OmnbIThl IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYISPHOTO MPUTSHKCHHUS.
2. OneITHI 1O BBIPAIIMBAHUIO KPUCTAJIJIOB OBAPEHHOM COJIM WIIH caxapa.
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OmnbITh IO HAOTIOIEHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, )KUAKOCTEH U TBEPABIX TEIl.
Omnpenenenue 1aBieHUs BO3AyXa B OaJUIOHE IITIPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCHMOCTb JIaBJIEHMS BO3/AyXa OT €ro o0ObéMa M HarpeBaHMUs
WJIY OXJIAXKICHHUSL.

B

6. IlpoBepka rumoTe3pl JIUHEHHON  3aBUCHUMOCTH  JUIMHBI ~ CTOJOMKA  >KHAKOCTH B
TEPMOMETPUUECKOM TPyOKE OT TEMIIEpaTyphl.

7. HabmopeHue m3MeHEHHs] BHYTPEHHEW SHEPTUH Tela B pe3yJbTaTe TeIulonepeaadn u padoThl
BHEIIIHUX CHUJL.

8. HccnenoBanue siBI€HUS TEIJI0O0OMEHA IPU CMEIIMBAHUM XOJIO0JHOW U TOpsiueit BOJBI.

9. OmpezneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPH TEIIO0OOMEHE C HArpeThiM
METAJUIMYECKUM LUIUHAPOM.

10. Ompenienenue yenbHOU TEMI0OEMKOCTH BELIECTBaA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.

13. Omnpenienenue yienbHOM TEIIOTHI MIaBJICHUS JIbJA.

Pazjnen 7. DiekTpuyecKkue ¥ MarHUTHbBIE SIBJICHUS.

DnekTpuzaius Ten. J[Ba pojia 2IeKTpUYecKuX 3apsaaoB. B3anuMoielicTBre 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHUS 3apsOKCHHBIX TEJT OT BEJIMYMHBI 3apsiioB M PACCTOSHUS
MEXIY TeJIaMu).

Onektpuueckoe mosie. Hanpspk€HHOCTh  3nekTpuueckoro mnosd. [lpuHnun  cynepro3unuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudyeckux 3apsiioB. DJIEMEHTapHbIM 3JeKTpudeckuil 3apsa. CTtpoeHue aroma.
[TpoBOJHUKYN U JUAIEKTPUKHU. 3aKOH COXPaHEHHUSI AIEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKHUI TOK. Y CIIOBUSI CYIIECTBOBAHUSA 3JEKTPUUYECKOTO TOKA. MICTOYHHMKU MOCTOSIHHOTO
ToKa. JIeWCTBUS DIIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHH TOK B
KUAKOCTAX U razax.

Onextpuueckass nenb. Cuna Toka. DiekTpuueckoe HampsbkeHue. ConpoTHBIEHHE MPOBOTHUKA.
VYaenpHOE coONpoTUBJIEHHE BemecTBa. 3akoH Owma s ywactka wnenu. [locrmegoBarenbHoe U
napajuieIbHOEe COeIMHEHNE TIPOBOIHUKOB.

Pabota m MOIIHOCTH AJIEKTpHUECKOro ToKa. 3akoH Jxoyms—JIeHma. DieKTpuyeckue Lenu H
MOTpeOUTENN EKTpHUUEcKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHuThl. B3aumoeiicTBie MOCTOSHHBIX MAarHUTOB. MaruutHoe mnojie. MaruutHoe
noJsie 3eMJIM M €ro 3HayeHwe AJs *Ku3Hu Ha 3emuie. OnbIT Dpcrena. MarHuTHOE moje 3IEKTPHUECKOTO
ToKa. [IpMeHeHne 31eKTPOMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM.
DNEeKTpOABUTATENh OCTOSIHHOTO TOKa. MCroib30BaHKe IEKTPOABUraTeNel B TEXHUUYECKUX YCTPOICTBaxX
Y Ha TpaHCHOPTE.

OmnbiTel @apanes. SIBneHue saexkTpoMarHuTHOW uHAYKIWU. [IpaBuno Jlenna. Dnekrporeneparop.
CriocoObl MOMYyYEHHUsT ANEKTPUYECKON JHEPrHH. DIEKTPOCTAHIIMUM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPrUH.

Jemoncmpayuu.

DneKkTpu3alus Tel.

JIBa pojia 3NIEKTPUUECKHX 3apsAJI0B U B3aUMOJICUCTBHE 3apsHKEHHBIX TEIl.
YCeTpOoUCTBO U AEHCTBUE MIEKTPOCKOIIA.

DneKTpocTaTUYecKass MHAYKIIHS.

3aKOH COXpAHEHUS HJIEKTPUUECKUX 3aPSI0B.
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[IpOBOIHUKH U JUBIEKTPUKHU.

MoienupoBaHUE CUIIOBBIX TUHUN 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKH IOCTOSHHOTO TOKA.

JIeNCTBHS 2JIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B KUJIKOCTH.

. 'a30BBI111 pa3ps.

. I3Mepenue cuibl ToKa aMIepMeTpOM.

. I3MepeHue 3JIeKTpUYeCKOro HarpsyKeHUs: BOJIbTMETPOM.

. Peocrar u marasus cOnpoTUBIICHUM.

. BzaumoelicTBue NOCTOSTHHBIX MAarHUTOB.

. MoienupoBaHre HEBO3MOKHOCTH Pa3/I€IEHUs MOJTOCOB MarHuTa.
. MoienupoBaHre MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

. OneIT Opcrena.

. MarautHoe nose Toka. DJIeKTPOMarHmr.

. [lelicTBME€ MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DIIEKTPOIBUTATEIH TIOCTOSIHHOTO TOKA.

. UccnenoBanue sBieHUA 3IE€KTPOMArHUTHOW HHAYKIWH.

. OnbrTer @apages.

. 3aBUCUMOCTb HAPaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIIOBUM €r0 BO3HUKHOBEHHSI.
. DNEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomot u onvimel.

oA wWNRE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnpIThI 10 HAOIOAEHUIO AMEKTPU3ALNU TEJT HHAYKLIHUEN U IPU CONTPUKOCHOBEHUHU.
HccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA MPOBOJHUKU U AUDIIEKTPUKH.

CoOopxka u mpoBepKa padOTHI AIEKTPUUECKOM LETH TOCTOSIHHOTO TOKA.

W3mepeHue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HaAIPsKEHHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYLIETO 4YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS
pEe3UCTOpa U HAIPSKEHUS Ha PE3UCTOPE.

OnbIThl, AEMOHCTPUPYIOLIKE 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTHUBIICHHS] IPOBOJHHUKA OT
€ro JUIMHBI, IUIOMAA1 TOIIEPEYHOro CEYeHHs U MaTepurara.

[IpoBepka npaBuia ClI0KEHUs HANPSIKEHNUN MIPU MTOCJIEIOBATEIbHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia 1151 CUIIbI TOKA IPH MAapaJIEIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenre paboThI YIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

OrnpeneneHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYHIEr0 Yepe3 JaMIIOUKY, OT HAlIPSKEHUs Ha HEH.
Omnpenenenue KIIJ[ narpeBaTens.

HccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS MTOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO MOJIs MOCTOSTHHBIX MAarHUTOB MPU UX 00BEAMHEHUH U Pa3JICIICHUN.
HccnenoBanue 1eHCTBUSA IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OneIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHUTa
OT CUJIBI TOKA U HAIIPABJICHUS TOKA B KaTYILKE.

N3ydeHne nelicTBUSI MAarHUTHOTO MOJI HA POBOJHUK C TOKOM.

KoHcTpynpoBanue u usydeHue paboThl 3J1€KTPOIBUTaTENs.

N3mepenue KIIJ[ anekTpoaBUraTesIbHOM YCTaHOBKH.



21. OnBITHI O UCCIIEIOBAHUIO SBJICHHS JIEKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAHNE U3MEHEHU I
3HAYEHHUs U HAIIPABJICHUS MHIYKIMOHHOIO TOKA.

9 KUIACC

Pasnen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JBukeHue. MatepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOI0 JBM>KEHUs. PaBHOMEpHOE NMpSIMOJIMHENHOE B KEHHUE. HepaBHOMEPHOE MTPAMOJIMHETHOE
nBkeHue. CpeHsis ¥ MTHOBEHHAs CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBIKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMosinHEiHOe mBukeHune. (CBoOomnoe mazeHue. OIMbITHI
lanunes.

PaBHOMepHOE aBWkeHHE MO OkpykHOCTH. [leprnon u yacrota oOpaimienus. JIuHeitHas U yrioBas
ckopocTH. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

IlepBbiit 3akoH Herotona. Bropoit 3axkoH Herorona. Tperuit 3axkoH Herortona. [lpuHnmn
CYNEPIIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJILKEHHUSA, CHJIa TPEHUS MOKOS,
JPYTUe BUJBI TPCHUS.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpPEHHE CBOOOIHOTO TajeHus. JBrmkeHue
wia"eT Bokpyr Counnna. [lepBas kocmMuueckasi ckopocTb. HeBecoMoCTh U meperpy3KkH.

PaBHOBecne matepuasibHONW TOYKH. AOCONMIOTHO TBEpHOEe Teno. PaBHOBecume TBEPAOTO Tena C
3aKpEIUIEHHON OChIO BpalieHusa. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynec Tena. U3menenue nmnyibca. UMmyabe cuiibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
JBUKEHHUE.

Mexanuveckasi paboTa ¥ MOITHOCTh. PaboTa CHJl TSKECTH, YyIpyrocTH, TpeHus. CBsI3b YHEPTUU U
paboTsl. [loTeHuanbHas Heprust Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3emiin. [loTeHnnanpHas sHeprus
cxarod npyxuHbl. KuHetnmdeckas sHeprus. TeopeMa O KHMHETHYECKOW SHEPruu. 3aKOH COXpPaHECHUS
MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.

1. HabmroneHue MexaHM4eCKOro IBUKEHHS Tela OTHOCUTENIBHO PA3HbIX TEJl OTCUETA.

2. CpaBHeHHE IyTeH U TPACKTOPUN JBHKEHHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEJIBHO Pa3HbIX Tell

oTcuéra.

3. H3mepeHue CKOpPOCTH U YCKOPEHHS NPSIMOJIUHEUHOTO JBUKEHUS.

4. HccnepgoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBUYKEHUS.

5. HaGmioneHnue ABMXEHUS Tela IO OKPYKHOCTH.

6. HalOmronenue MexaHU4eCKHX SIBICHUH, MPOUCXOIAIINX B cucteMe oTcuéra «Tenexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHUHU OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS TeJla OT MACChI TeJa U JEUCTBYIOIIEH HAa HETO CHJIBIL.

8. HalGnronenue paBeHCTBa CUJT IPU B3aUMOICHCTBUU Tell.

9. M3meHeHue Beca Tena Mpu YCKOPEHHOM JBUKEHUU.

10. Ilepenaua umMnynbca Npyu B3aUMOJICHCTBUH TET.

11. TIpeoOpa3oBaHMs SHEPTUU MPU B3aUMOICHCTBUU TeJI.

12. CoxpaHeHue UMITyJIbCA [IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbca TP a0COTIOTHO YIIPYTrOM B3aUMO/ICHCTBUH.

14. HabmroieHue peakTUBHOTO JABHKECHUS.

15. CoxpaHeHue MEXaHMYECKON YHEPTHH MPH CBOOOTHOM MaACHUU.



16.

CoxpaHeHre MEXaHUUYECKON YHEPTUU IIPU JBIKEHUHU TeJa MO AEHCTBUEM IIPYKUHBI.

Jlabopamopusie padomot u onvimol.

1.

©®~No

10.

11.

KoHcTpynpoBanue TpakTa /171 pa3roHa v JajibHEHIIEro paBHOMEPHOTO IBUYKEHUS IIapUKa UIIH
TEJIEKKH.

Omnpenenenne cpeHENl CKOPOCTH CKOJIbKEHUS OpycKa WIM JBUKEHUS IIAapUKa 0 HAKIOHHOM
IIJIOCKOCTH.

Onpenenenre ycKOpeHus Tejla IpU paBHOYCKOPEHHOM JBM)KEHUHU 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIDKEHHH 0e3
HA4aJIbHOUM CKOPOCTH.

[IpoBepka runoTe3bl: €ciny MpU PaBHOYCKOPEHHOM JBMKEHMM 0€3 HayaJbHON CKOPOCTH IyTH
OTHOCSITCS KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJJMHAKOBBI.
NccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO J1aBJICHUSI.
Omnpenenenue kodhPuUITEeHTa TPEHUS CKOJIbKEHUS.

Onpenenenne )XECTKOCTU MPYKUHBI.

Omnpenenenre padOThl CUIIBI TPEHUSI IPU PAaBHOMEPHOM JBM)KEHHMM TeJla [0 TOPU30HTAIBHOM
MTOBEPXHOCTH.

Onpenenenre pabOThI CHIIBI YIPYTOCTH IIPH MOABEME TPYy3a C UCIIOJIB30BAHUEM HETOIBUKHOTO
M TIOIBIKHOTO OJIOKOB.

MN3ydeHune 3aKkoHa COXpaHEHUs SHEPTUH.

Pasznen 9. Mexanuyeckue KoJie0aHusl ¥ BOJHBI.

KonebartenbHoe apmxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOaHUN: IEPUO, YaCTOTa, AMILTUTYA.
MareMaTtuueckuii ¥ IPY>KUHHBINA MassTHUKH. [IpeBparienue s3Hepruu npu KojaedaTeTbHOM JBHUKEHUH.

3aryxatomue Kosebanus. BerayxaeHnsie konebanus. Pesonanc. Mexanndeckue BosiHbI. CBOMCTBA
MexaHuyeckux BoOJH. [IpogonpHble W TomepeyHble BOJHBL JIIMHA BOJHBI MU CKOPOCTh €€
pacnpocTpaHeHus. MexaHnueckre BOJIHbBI B TBEPJOM Teje, CEHCMUYECKHE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpakeHue 3ByKa. H(Dpa3ByK U ynbTpa3BYyK.

Jemoncmpayuu.

1. HaOmronenue xoyiebaHuii TeI MO AEMCTBUEM CUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

2. HaGmonenue xoneGaHuii rpy3a Ha HUTH U HA TIPYXKHUHE.

3. HaGmioneHue BbIHYX/IEHHBIX KOJI€OaHHI U pe30HaHca.

4. PacnpocTpaHeHHUe MPOI0JIbHBIX U MONEPEUHbIX BOJIH (Ha MOJIEIH).

5. HaGmioneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30oHaHC.

Jlabopamopnuwie pabomot u onvimel.

1. Ompenenenue 4acTOTHI U Mepro/ia KoJieOaHH MaTeMaTH4eCKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IepHOa KoeOaHUI MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEepHOJia KOJIeOaHHH MOJBEIIEHHOTO K HUTH Ipy3a OT JJIMHBI
HUTH.

4. WccnegoBaHue 3aBHCUMOCTH MEPHOJIa KOJIEOaHH MPYKMHHOTO MasiTHUKA OT Macchl rpy3a.

5. TIpoBepka HE3aBHCHUMOCTH MepHO/ia KoeOaHui rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.

6. OmBITHI, JEMOHCTPHUPYIOIIME 3aBUCUIMOCTh MEPHO/Ia KoJeOaHUi MPY>KUHHOTO MasiTHUKA OT
MAacCChI Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yCKOpeHHs CBOOOTHOTO MaeHUSI.

Pazgen 10. DiiekTpoMarHuTHOE 1MoJie ¥ 3JIeKTPOMATHUTHBIE BOJHBI.



DNEeKTPOMarHUTHOE IoJie. DJIEKTPOMAarHuTHble BOJHBL. (CBONHCTBAa 3JIEKTPOMAarHUTHBIX BOJIH.
[kana 31eKTpOMarHUTHHIX BOJIH. Mcnoabp30BaHuE 31€KTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBS3H.

DnexTpoMarHuTHas npupojia ceeta. CkopocTs cBeTa. BoiHOBBIE cBOICTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopusvie padomot u onvimol.

1. U3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIIbIO MOOMIIBHOTO Tene(oHa.

Pazpnen 11. CBetoBble siBIeHMS.
JlygeBast Mmonenb cBeta. Mcrounuku cBera. [IpsmonnHeliHOe paclipoCTpaHEHUE CBETA. 3aTMEHHS
Comnna u Jlyasl. Otpaxenue cBeta. [11ockoe 3epkaiio. 3aKOH OTpaKeHHS CBETA.
[Ipenomnenue cBera. 3akoH mperomieHus cBera. [losiHoe BHyTpeHHee OTpa)K€HHE CBeETa.
Hcnonb30BaHNe NOTHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xon nmyueit B mnH3ze. OnTuueckast cucteMa QoroarniapaTra, MUKpOCKOIa 1 Tejieckomna. ['as3
KaK oNnTu4eckasi cucreMa. bian3opykocTs U JallbHO30PKOCTb.
Paznoxenue Oenoro cera B cnektp. OnbiTel HbtoToHa. CrioskeHHE CHEKTpPaJIbHBIX LBETOB.
Jucnepcus caera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIIPOCTPAHEHUE CBETA.
OtpaxeHue cBeTa.
[Tonyuenue n300pakeHuii B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYecKUi CBETOBOI.
Xop mydeid B coOuparorei JIma3e.
XoJ1 1y4yer B pacCerBarOIIEH JIMH3E.
[Tonydyenune n300pakeHU ¢ TOMOIIBIO JINH3.
. Ilpunuun aevictBus doToanmnapara, MUKpOCKOIIa U TEJIECKOIIA.
10. Mozens riasa.
11. PaznoxxeHue 6eaoro cBeTa B CIEKTP.
12. [lonyuenue Oenoro cBeTa Npu CI0KEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopnwie padbomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH YIJia OTPAKEHHsI CBETOBOTO JIy4a OT yriia Ma/ieHusl.
2. UM3yyeHue xapakTepUCTUK M300paKeHUS MIPEIMETa B INIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCUMOCTH yIila MPEIOMIICHHS CBETOBOIO JIy4ya OT YIiia MaJeHus Ha TpaHule
«BO3IYX—CTEKIIO».
[Tonyuenue n300pakeHUii ¢ TOMOIIBIO COOUPAIOIIEH JTHH3BIL.
Omnpenenenre GOKYCHOTO PACCTOSHUS U ONTUYECKOM CUITbI COOMPAIOIIEH JTHH3BL.
OMnBITHI MO PA3N0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnBITHI IO BOCTIPUSTHIO IIBETA MPEAMETOB MPHU MX HAOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHIL.

©ONOU A ®WN R

Nowuk

Paszgen 12. KBaHTOBBIC ABJICHUS.

OmnswiTel Pesepdopna u mnanerapras monens aroma. Mogaens atoma bopa. Mcmyckanue u
norjolieHre ceera atomoM. KBauTel. JInHelyaToie CIEKTPHI.

PagnoaktuBHOCTE. Anb(da-, 6eTa- u raMma-uznydenus. CTpoeHue aroMHOro saapa. HykmnonHas
MOJeNb aTOMHOTO sapa. M3oTomnsl. PagunoakTuBHble npeBpamienus. [leproa nmomypacmnana aTOMHBIX sep.



SAnepHblie peakiuu. 3aKOHBI COXPAHEHHS 3apsI0BOTO U MACCOBOTO YHCEN. DHEPTHUs CBSI3M aTOMHBIX

anep. CBs3b Macchl ¥ 3Hepruu. Peakuuu cunresa u aenenus saep. Merounuku snepruu CosHia U 3BE37.
SAnepHas sHepreTuka. J[elcTBUSA paiOAKTUBHBIX U3JIyYECHUN HA KUBBIC OPIraHU3MBI.
Jemoncmpayuu.

CrieKTphl U3JTy4eHUs U MOTJIOIIECHUS.

CrieKTphbl pa3IMyuHBIX Ia30B.

CriexTp BojiOpoIa.

Habmonenue tpexkoB B kamepe Buiibcona.

PaboTa cuéTurka MOHU3UPYIOMIHUX H3ITY4CHHH.

Peructpanus n3nydyeHus NpupoaHbIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwvie pabomot u onvimol.

1. HabmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3Iy4EeHHUS.

2. HccnenoBaHue TpPEKOB: HW3MEPEHUE OSHEPrUM YacTUIBl MO TOPMO3HOMY Tyt (1O

¢doTorpadusim).
3. M3mepeHue paanoakTUBHOTO (poHa.

S

IHoBTOpHUTEIHLHO-00001IAOIIIUI MOYTb.

[ToBTOpHUTENBHO--0000MAOIMMI MOIYAh TpPEIHA3HAYECH ISl CHCTEMaTH3allud W 000OIIeHUs
MIPEIMETHOTO COJIEP’KaHUSI U OMbITa JEATENIbHOCTH, MPUOOPETEHHOrO MpH HM3YyYEHHUH BCEro Kypca
¢bu3MKM, a TaKXke JUIs MOJATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY OK3aMEHY MO (u3uKe Uit
oOyuaronuxcs, BHIOpaBIINX ITOT YIEOHBIN MpeaMeT.

[Ipy W3ydeHUH NaHHOTO MOAYJS PEaTU3yIOTCSl U CHCTEMAaTU3UPYIOTCS BUIBI JEATEIbHOCTH, Ha
OCHOBE KOTOpBIX oOecreuynBaeTcs JOCTIKEHHE MPEIMETHBIX U METaNpeIMETHBIX IUIaHUPYEMBIX
pe3ynbTaToB 00y4deHUs, OPMHUPYETCS] €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HayYHBIX METOJIOB
WCCIIEIOBAHUS SIBJICHUN MPUPOIbl U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSCHATH (PU3NUECKUE SBIICHMUS,
MIPUMEHSIS MTOTy4YEeHHbIE 3HaHUsI, pellaTh 3a7ja4, B TOM YKCJIe KaueCTBEHHBIEC U SKCIIEPUMEHTANIbHBIE.

[IpuHIMNHATBEHO JESITeNbHOCTHBIN XapaKTep NaHHOTO pasjieNia peaju3yercs 3a CU€T TOro, 4ro
oOyuaroliuecs BBIMOJIHSIIOT 33aHUs, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUN pacro3HaBaTb M HAy4YHO OOBSACHATH (pU3MUECKue SBJICHUSA B
OKpY’Karolllel MPUPOJE U OBCETHEBHOM JKU3HH;

MCII0JIb30BAaTh HAYYHbIE METO/Ibl UCCIIEOBaHMS (DU3UUECKUX SBJICHUH, B TOM YHUCIIE JJISl IPOBEPKU
TUIOTE3 U TOJYyYeHUsI TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATH HayYHBIE OCHOBBI Hamboyiee BaXKHBIX JOCTHIXKEHHI COBPEMEHHBIX TEXHOJIOTH, HampuMmep,
MPAKTUYECKOT0 MCIOJIb30BAaHUS PA3JIMYHBIX MCTOYHUKOB PHEPTHM Ha OCHOBE 3aKOHA MPEBpAILCHUS U
COXPaHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30oBaHMs HANpaBJIEHO HA JIOCTHIKCHUE
JIMYHOCTHBIX, MCTAITPCAMCETHBIX U MTPCIMETHBIX 06pa3OBaTeJII)HI)IX PE3YJIbTATOB.

B pesynbrare u3ydeHus: pU3NKU Ha ypOBHE OCHOBHOTO 00ILIEro 0Opa3oBaHus y 00yJaromerocs
OynyT cOpMHUPOBAHBI CIICAYIONINE JTUIHOCTHBIC PE3YJIbTAThI B YACTH:

J 1) naTpHOTHYECKOr0 BOCIIMTAHUSI:

. — TIPOSABICHME HWHTEpeca K HCTOPHMM M COBPEMEHHOMY COCTOSHUIO POCCHHCKOU
¢bu3nvecKoil HayKH;

J — [IEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

J 2) rpasKIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

J — TOTOBHOCTh K AaKTUBHOMY YYacTUIO B OOCYXJEHHU OOLIECTBEHHO 3HAYMMbIX U

OTUYCCKUX HpO6J'I€M, CBSA3aHHBIX C ITPAKTHUYCCKUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,

o — OCO3HAaHWE BAXXHOCTH MOPAJIIbHO--3THYCCKUX ITPUHIUIIOB B JCATCIbHOCTU y‘IéHOFO;

o 3) 3cTeTHYecKOro BOCIUTAHMS:

° — BOCIOpUATHE JCTETUYECKUX KauecTB (U3MUECKON Hayku: €€ TapMOHHMYHOTO
IMOCTPOCHUA, CTPOTOCTH, TOYHOCTH, IAKOHUYIHOCTH;

° 4) HeHHOCTH HAYYHOr0 MO3HAHMS:

o — OCO3HaHME IEHHOCTH (PU3NUYECKON HAyKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS MUpAa,
OCHOBBI Pa3BUTHUA TEXHOJOTHI, BaKHEUIIIEH COCTABIISIONIEH KYIbTYpHI;

. — pa3BUTHE HaydHOM I0003HATENBHOCTH, UWHTEpeca K  HCCIEA0BATEIbCKOM
NesITeNIbHOCTH;

. 5) ¢popMupoBaHus KyJIbTYPHI 3I0POBbSI 1 SMOLIUOHAIBLHOI0 GJIATONIOTYYHSI:

. — OCO3HAHHUE IIEHHOCTH 0e30macHOro oOpas3a *U3HU B COBPEMEHHOM TEXHOJIOTMYECKOM

MHUpE, BaXHOCTH TIpaBWJI O€30MacHOTO TMOBEIEHHMS Ha TpAHCIOpTE, Ha Joporax, C
AIIEKTPUYECKUM U TETIOBBIM 000PYIOBAaHHEM B JIOMALTHUX YCIOBUSX;

. — chopMHpPOBAaHHOCTh HaBbIKa peduIeKCHM, NMPU3HAHUE CBOETr0 IpaBa Ha OMIMOKY H
TaKOTO0 K€ [paBa y Ipyroro 4ejioBeKa;

. 6) TPy/Z10BOT0 BOCIIUTAHUSI:

. — AaKTHMBHOE Yy4yacTH€ B pEIICHUH NPAKTHYECKUX 3amad (B paMKaxX CEeMbH,

o0pa3oBaTeNIbHOM  OpraHM3alMM, TOpoJa, Kpas) TEXHOJOTMYECKOW U COIMAbHOM
HaIMpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3NUECKUX 3HAHUM;

o — MHTEpeC K MPaKTUYECKOMY H3Yy4eHUIO Mpodeccuil, CBsI3aHHBIX C (PU3HKOI;
o 7) 3KOJIOTHYECKOT0 BOCIIUTAHUS
o — OpUEHTaIMs Ha MpUMEHEeHHE (U3MUYECKUX 3HAHWM JUIsl pelIeHHs 3aJad B 00IacTH

OKpYKalolllel cpeibl, TUIAHUPOBAHUS TMOCTYMKOB U OLIEHKU UX BO3MOXKHBIX MOCIEICTBUUN IS
OKpYXaIOILEeH Cpebl;

o — OCO3HaHME II100aTBLHOTO XapaKTepa 3KOJOrMUECKUX Mpo0sIeM U IMyTel UX pereHus;

J 8) aganTanuyu K U3MEHSIIOLUIMMCSI YCJIOBHSIM COIUAJIbHOM M IPHPOIHON Cpebl:

J — MOTPEOHOCTh BO B3aMMOJICHCTBUM TpPH BBINOJHEHUU HCCIEIOBAaHUI M TNPOEKTOB
(bu3n4ecKoil HalpaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHUX;

J — IIOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTD;

J — MOTpPeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHWH, B TOM 4uclie (OPMYIUPOBATH UEH,

IIOHATHSA, THIIOTE3bI O (bI/I3I/I‘-ICCKI/IX 00BEKTaxX U SBJICHUAX



J — 0CO3HaHHUE 1e(UIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

J — IJIAHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUM HOBBIX (PU3UUECKUX 3HAHUII,

J — CTpeMJICHHE aHAIM3UPOBATH U BBISBIIATH B3aUMOCBS3H IIPUPOIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DPU3NUECKUX 3HAHUM;

o — OIICHKAa CBOMX JICHCTBUH C y4ETOM BIUSHHSA HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
rJ100aTbHBIX TIOCIEICTBHA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHUs mporpaMMebl 1o (Pu3MKe HA YpOBHE OCHOBHOTO 00IIEero oOpa3oBaHus y
oOyyaromerocsi OyayT CcGOpPMHpPOBAHBI MeTanpeAMeTHbIe Pe3yJbTaThbl, BKJIIOYAIOIINE
IIO3HABATCIIbHBIC YHUBCPCAJIBHBIC y‘I€6HI>I€ HeﬁCTBHﬂ, KOMMYHUKATUBHBIC YHUBCPCAJIBHBIC
yueOHbIe JeMCTBUSI, pEryIsTUBHbIE YHUBEPCAIbHbIE YUeOHbIE IEHCTBUSI.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC y‘-leﬁl—[l)le JaelcTBUA

Ba3oBble Jjornuyeckue JeicTrBus:

. BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

. YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS JUIsl 00001IeHUs U
CpPaBHEHUS;

. BBISIBIISITh 3aKOHOMEPHOCTH U IMPOTHUBOPEUYHMS B paccMaTpuBaeMbIX (akTax, JaHHBIX U

HaOIOICHUSAX, OTHOCALIUXCS K (PU3MUECKUM SBIICHUSIM;

. BBISIBIISITh MTPUUMHHO--CJIEICTBEHHBIE CBSI3U MPU HM3y4eHUU (U3HYECKUX SIBJICHUN U
MPOLIECCOB,  JeJIaTh  BBIBOJBI €  KCIOJBb30BAHMEM  JCIYKTUBHBIX M  HWHIYKTHUBHBIX
YMO3aK/IIOYE€HUH, BbIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIHYNH;

. CaMOCTOSITEIPHO BBIOMpaTh Croco0 pemieHus: yaeOHoW Qu3nueckon 3aaun (CpaBHCHHE
HECKOJIbKUX BapUaHTOB PELICHHUs, BIOOp Hambosee MOAXOAALIEro ¢ y4ETOM CaMOCTOSITEIbHO
BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarehLcKue AeiCTBUA.

. HCI0JIb30BaTh BOIPOCHI KaK UCCIIEIOBATENIbCKUI HHCTPYMEHT TO3HAHUS;

. MIPOBOJHUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IJIAaHY OIBIT, HECJIOXKHBIN (DU3HUECKU
AKCIIEPUMEHT, HEOOJIbILIOE HccleA0BaHre (PU3UYECKOTO SBICHMUS,

o OIICHUBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTh HH(POPMALIUIO, MTOJYYEHHYIO B X0O/I€
WCCIIETIOBAHUS WA SKCIIEPUMEHTA;

o CaMOCTOSITENIBHO (POPMYTUPOBATH 00OOIICHUS U BEIBOJIBI IO pe3yJabTaTaM MPOBEIEHHOTO
HaOIIO/ICHUS, OTIbITA, UCCIIEIOBAHMS;

o MIPOTHO3UPOBATh BO3MOXKHOE JajbHeiliee pa3BUTHE (PU3NYECKUX IMPOIECCOB, a TaKKe
BBIJIBUTATh MPEOJIOKEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Pabora ¢ nngopmanmei:

o MPUMEHSATH Pa3IMuHble METOJbI, HHCTPYMEHTBI M 3alpOChl MPH MOUCKE U O0TOOpE
nH(OPMALIUY WIH JaHHBIX ¢ YYETOM MPEATOKEHHON yueOHOM Qu3ndeckoi 3a1auu;

o aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH WH(OPMAIIUIO PA3THUHBIX
BUJIOB ¥ JOPM MpEACTABICHUS;



J CaMOCTOSITEJIbHO BBIOMpATh ONTHMAJIbHYIO (OpMYy TpeacTaBieHUs HWH(POpMAIUU U
WLUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIOKHBIMU CXEMaMH, TiarpaMMaMu, HHOH rpagukoi u
WX KOMOWHAIUSMHU.

KoMMyHuKaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe AeiicCTBUS:

. B xoje oOCyKIeHHs y4eOHOTO Marepuaia, pe3yJabTaTOB JIAOOPATOPHBIX padoT U
MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbl M BBICKAa3bIBaTh HJICH,
HaIleJICHHBIE Ha PEICHUE 3a/1a41 U MO JIepKaHue 01aroKenaTebHOCTH OOIEHS,

o COMOCTAaBJIATh CBOM CYXIEHMSI C CYXJIEGHUSMM JpPYTUX YYaCTHHUKOB JMAJora,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO NO3ULINH;

J BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

J nyOJIMYHO  TPEACTaBIATh  PE3yJNbTaThl  BBHINOJHEHHOIO  (PU3WYECKOTO  OMbITA

(3KCcriepuMeHTa, UcCieI0BaHus, IPOEKTa);

J MMOHUMAaTh U UCNOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHJMBUIYaIbHONW pabOTHI Npu
pelIeHNH KOHKPETHOM (pu3nYecKoil mpoOiIeMsl;

o NpPUHUMATh 1EIM COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATH JACUCTBUS IO €€
JNOCTHKEHHIO: PaclpeiessTh por, 00CYKAaTh MPOIECCH M pe3yabTaThl COBMECTHOM paboThI,
000011aTh MHEHHS HECKOJIBKUX JTFOCH;

o BBITIOJIHATh CBOIO 4YacTh pabOThl, OCTUTrash KAayeCTBEHHOIO pe3ylbTara IO CBOEMY
HaIpaBJICHUIO U KOOPIAUHUPYS CBOU ACUCTBUS C APYTUMU UJIEHAMHU KOMAaH/IbI;

o OIICHMBATh KaueCTBO CBOET0 BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCcAJIbHbIE Y4eOHbIE N1eHCTBUSA

Camoopranuszanms:

. BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOUIUX IJIs PELICHUS
(bu3MUYeCKUX 3HAHMUIA;

. OpUEHTHPOBAThCS B PA3IUYHBIX MOJIXOJAaX MNPUHATHS pelieHud (MHAWBHIyaIbHOE,
MPUHSATHE PEIICHUs B TPYIIIE, IPUHATHE PELICHHUH IPYMIOi);

. CaMOCTOSITEJIBHO COCTABJIATh AJNTOPUTM pelleHusl (U3MYeCKON 3ajaud WM IUI1aHa
UCCIEIOBAaHUSI C Y4€TOM HMEIOIIUXCS PECYpcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHUPOBATH IMpe/iaraéMble BApUaHThl PEeleHU;

° JIeNaTh BLIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJJIEKT:

° JaBaTh aJIEKBaTHYIO OLIEHKY CUTYAllUH U MIpejiaraTh IiaH e€ U3MEHEeHHUS,

° OOBSACHATH MPUYMHBI JOCTHKCHUS (HEJOCTHKEHUS) PE3Yy/IbTaTOB JIEATEIbHOCTH, AaBaTh

OLIEHKY IPUOOPETEHHOMY OTIBITY;

J BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBIMOJHEHHS (DPU3UYECKOTO
UCCIIEIOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, M3MEHHUBIIMXCS CUTYalMi,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYTHOCTEH;

o OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSAM;

o CTaBUTh ce0sl Ha MECTO JPyroro 4ejioBeKa B XOJ€ CIopa WIM JUCKYCCHH Ha HAy4YHYIO
TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHUKY JIPYTOro;

J NpU3HABaTh CBOE MpaBO Ha OWMOKY NpHU pelmeHuH (U3NYecKux 3ajad WId B

YTBCPKACHUAX HA HAYYHBIC TEMbI U TAKOC KC I[IPABO APYyroro.



HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydenus B 7 KJiacce TMPEAMETHBIE pE3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUN:

o WCIIOJIb30BAaTh TMOHATHS: (U3WYECKUE W XHMHUYCCKUE SBJICHHS, HAOJIOJICHUE,
IKCIEPUMEHT, MOJIENIb, THUIOTE3a, CJAWHUIB (U3NYCCKUX BEJIMYUH, aToOM, MOJIEKyJa,
arperaTHbIE COCTOSIHUS BeIIecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE), MEXaHHUECKOE JIBUKCHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOpHS, PABHOACHUCTBYIOUIAs CHIIA,
nedopmarus (ynpyras, IiIacTHIecKas ), HeBECOMOCTb, COOOIIAOIINECS COCYIbI;

. paznuuath sBieHus (nud@y3us, TETIOBOE IBMKEHUE YACTHUI[ BEHIECTBA, PAaBHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE JIBIDKCHUE, WHEPIUS, B3aUMOJICHCTBUE TEJl, PABHOBECHE TBEPIIBIX
TEJ ¢ 3aKPEIUIEHHON OChIO BpAIlCHHUs, Tiepeada JaBJICHUs TBEPABIMHU TEJIaMH, KHUIKOCTIMU U
razamu, atMoc(epHoe JaBJeHHE, ITUIaBaHUE TeJl, NMPEBPAIICHUS MEXaHUYECKOW SHEepruu) Mo
OTIMCAHUI0O HMX XapaKTePHBIX CBOWCTB W HA OCHOBE OIIBITOB, JIEMOHCTPHPYIOIIUX JaHHOE
(buznyecKoe sIBJICHUE;

o pacro3HaBaTh MPOSIBICHUE M3YyYCHHBIX (PU3WYCCKUX SBICHUH B OKPYXAIOIIEeM MHpE, B
TOM YHCJIe (U3NYECKUE SBJICHUS B TIPUPOJIC: TIPUMEPHI ABMIKCHHUS C Pa3TUIHBIMH CKOPOCTIMU
B JKMBOW WM HEXKHBOW TpHpOJE, JIEHCTBUE CHIIBI TPEHHS B TMPHUPOJAC M TEXHUKE, BIIASHHC
aTMOoc(EepHOTO JaBJICHUS HA KHBOW OpPraHU3M, IUTABaHWE PbIO, phIUard B TeJie YeIOBEKa, PU
3TOM TICPEBOJWTHh NPAKTHUSCKYIO 3a/ady B YUeOHYIO, BBIICISTH CYIICCTBCHHBIC CBOWMCTBA
(mpu3HaKky) PU3NYECKUX SBIICHUA;

. OTHCHIBATh M3y4YCHHBIE CBOICTBA Tel W (pU3MUECKUE SBICHUS, UCIONB3YS (U3NYECKUE
BEJMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTb,
CHJIa yIIPYrocTH, Cujia TSHKECTH, BEC Teja, CHJia TPeHUsI, AaBiieHne (TBEPAOro Telna, KUAKOCTH,
ra3a), BHITAJKMBAIOIIAsl CUJIa, MEXaHW4Yeckasi paboTa, MOUIHOCTh, TUIEYO CHUJIbl, MOMEHT CHJIbI,
KO3 (GUIIMEHT IMOJIE3HOTO JEHCTBUS MEXaHM3MOB, KMHETUYECKas U MOTEHIMalIbHAs dHEPTus),
IpU ONHUCAaHUU MPABWIBHO TPAKTOBATH (PU3UYECKUM CMBICT HCHOJIb3YEMbIX BEJIWYUH, HX
0003HaYeHUs] U eTUHUIBI (PU3UUYECKUX BEIMYHH, HAXOIUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO
(bu3MYeCKyIO BEIMYMHY C APYTUMHU BEIMUYMHAMH, CTPOUTH IPapUKU U3YYEHHBIX 3aBUCUMOCTEM
(bu3HYECKUX BEJINYMH;

. XapaKTepH30BaTh CBOMCTBA Tel, (PM3MUYECKUE SIBJICHUS U MPOLECCHI, UCHOJIb3Ys MpaBHiia
CIIOXeHHsI cuil (BIOJIb ONHOM mpsimMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBWJIO paBHOBECHsS pblyara (0JI0Ka), «30J0TOE€ MPABHIIO» MEXAHUKH, 3aKOH COXPaHEHUs
MEXaHUYECKOM SHEPruu, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

o 00BACHATH (PU3MUECKUE SIBICHHUSA, MPOLIECCHl M CBOMCTBA TEll, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil TMPaKTHUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUYUHHO--CIIEJCTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX IIaroB ¢ onopoil Ha 1—2 M3ydeHHBIX CBOWCTBA
(buznuecKuX SBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

o pemath pacy€THble 3amaun B 1-2 [eHCTBUSA, HCMONB3ysd 3aKOHBI U (OPMYIIHI,
CBs3BbIBaNOIIME (DU3MUECKHWE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3a7add 3allUChIBaTh
KpaTKOe YyCJIOBHE, MOACTABIATh (PU3MUECKHE BETUYHHBI B (POPMYNBI U MPOBOJUTH PACUETHI,
HaXxOJWTh CIOPAaBOYHBbIE JAHHBIE, HEOOXOJMMBbIC JJIs pEIIeHUs 3a/1ady, OIEHUBATh
PEATUCTUYHOCTD TOYYEeHHOM (PU3MUECKON BETUUUHBI,



J pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PELIMThH MPHU MOMOIIU (PU3HMYECKHX METOJIOB,
B OIIMCAHUU MCCIIEOBAHMSI BBIIEIATH IMPOBEPSIEMOE IIPEANOJIOKEHUE (TUIOTE3Y), pa3InyaTh U
WHTEPIPETUPOBATH MOJyYCHHBIH Pe3yJbTaT, HAXOAUTH OIIMOKH B XOJE ONbITA, JIEJIaTh BHIBOIBI
II0 €T0 pe3yJbTaTam;

J MPOBOJIUTH ONBITHI MO0 HAOMIOACHUIO (DPU3UYECKHUX SIBICHUN WM (PU3MUYECKUX CBOMCTB
TeJ: POPMYIUPOBATH MPOBEPSEMBIE TIPEIIIOIOKEHHS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000pyIOBaHUs, 3aIUCHIBATH XO/1 OTIBITa U (POPMYITUPOBATH BBHIBOIBL;

J BBIIIOJIHATh IPSIMbIE U3MEPEHHUS PACCTOSHUSA, BPEMEHH, Macchl Teja, 00bEMa, CHUJIbI U
TEMIIEpaTyphl C UCIIOJIb30BAaHHEM aHAJIIOTOBBIX M HHU(POBBIX TPUOOPOB, 3aMMUCHIBATh IOKA3aHUS
pUOOPOB ¢ YIETOM 33JaHHOW a0COTIOTHON MOTPEITHOCTH U3MEPEHUH;

. MIPOBOJUTH MCCIEAOBAHNUE 3aBHUCHUMOCTH OJHOW (PU3MYECKON BETMYMHBI OT JPYroM ¢
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBIXKYIIETOCS Tela OT
BpEMEHHU JBUKEHMS Tella, CUJIbl TPEHHSI CKOJBXKEHHUS OT Beca Teja, KauecTBa 0OpabOTKH
MTOBEPXHOCTEN TEJl U HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOIIAIN CONPUKOCHOBEHUS TEJl, CHJIBI
YOPYTrOCTH OT YAJUHEHUS MPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa MOTPYXKEHHON YacTH
Tela U OT IJIOTHOCTH KMJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUJIOTHOCTH Tella, OT IIIyOWHBI, Ha
KOTOPYIO TIOTPY)KEHO TeJ0, YCIOBUH TIJIaBaHUsI TeJl, YCIOBHI pPaBHOBECHsS pbhldara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHU y4EOHOTO HCCIEIOBaHUS, COOMPATh YCTAHOBKY U BBINOJHSATH
U3MepeHus, Ccleaysd TMpeAoKEeHHOMY IIIaHy, (UKCHpOBaTh pe3yabTaThl IOJIY4E€HHOMN
3aBUCHUMOCTH (U3UYECKHX BEJIMYMH B BUJE MpPENTIOKEHHBIX TaOmull U rpaduKoB, HenaTh
BBIBOJIBI TI0 PE3Yy/IbTaTaM HUCCIIEI0OBAHUS;

. MPOBOJUTH KOCBEHHBbIE HW3MepeHUs (U3MUecKuX BeIMYMH (TUIOTHOCTh BEIIECTBA
XKUJKOCTU U TBEPAOrO TeJa, CHUJA TPEHUS CKOJIbKEHMS, JaBJICHUE BO31YyXa, BBITAJIKHWBAKOLIAs
CHWJIa, JIEHCTBYIOLIAsl HAa TOTPYKEHHOE B JKUJIKOCTH TENO, KOAPPUIMEHT MOJIE3HOTO ACHCTBUS
MPOCTBIX MEXaHU3MOB), CIEIyd MPEIOKEHHOW MHCTPYKIMH: MPHU BBITIOJHEHUU W3MEpPEHUI
coOuparh SKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHHUE NICKOMOW BEJIMYKHBI,

o coOmoaTh TpaBWia TEXHUKA O€30TMacHOCTH mpu  paboTe ¢ J1adopaTopHBIM
000pyI0BaHHUEM;
o yKa3blBaTh MPHHIUIBl JCHCTBUS TNPHOOPOB M TEXHUYECKUX YCTPOWCTB:  BECHI,

TEPMOMETpP, AUHAMOMETp, COOOMIAIOIINUECS COCYIbl, OapoMeTp, pblYar, MOJABWKHBIM U
HEMOABWKHBIN OJIOK, HAKJIOHHAS TIOCKOCTD;

. XapaKTepU30BaTh MPUHIIMIIBI ACHCTBUS U3yYECHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOICTB
C Omopoil Ha uX omnucaHus (B TOM 4YHUCIE: MOANIMITHHUKH, YCTPOMCTBO BOJOMPOBOJA,
TUIPaBIMYECKUN Tpecc, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HCIOJIb3YS
3HaHMS O CBOWCTBAX (DM3MUECKUX SBICHUH U HeoOXoauMmble (U3MYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

o MPUBOJUTh MpUMEPHl  (HAXOAWTh HWHGOPMALUIO O TpHUMepax) MPaAKTUYECKOTO
WCIO0JIb30BaHUs (U3UUYECKUX 3HAHUN B MOBCEAHEBHOMW JKU3HM i oOecrieueHus: 6e301macHOCTH
mpu oOpallleHuu ¢ mpudopaMu W TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHHUs 370POBbS U
COOJIIOJICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpenie;

o OCYILIECTBIISATH OTOOP HMCTOYHMKOB HHGpopMmanuu B VIHTepHETe B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCA 3HAHUW M TyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIACTATH MH(POPMAIMIO, KOTOPAs SBISETCS MPOTHBOPEUHBOU WIIH
MOJKET OBITh HEIOCTOBEPHOM;



. WCII0JIb30BaTh MPHU BBIMOJHCHUN YYEOHBIX 3aJaHU HAYYHO--TIOMYISPHYIO JIUTEPATYPY
(U3HUYECKOTO COJIep)KaHUs, CIPABOYHBIC MaTepUaNbl, pecypchl ceTu HHTepHeT, BialeTh
npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

. co37aBaTh COOCTBEHHBIC KPAaTKHE NMUCHMCHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB HHPOpPMAIK (HU3HUECKOTO COACPKAHHS, B TOM YUCIIC MyOJUIHO JIeIaTh KpaTKUE
COOOIIEHUsT O pe3yJbTaTaX MPOCKTOB WM YYEOHBIX WCCICAOBAHMNA, MPH STOM T'PAMOTHO
WCII0JIb30BaTh U3YUEHHBIA MOHATHIHBIN armapar Kypca (U3HKH, CONIPOBOXK/IATH BHICTYIICHHE
MpE3EHTALNEN;

. MIPY BBITIOJTHEHUH YY€OHBIX MPOCKTOB W HWCCIICIOBAHUI paclpeneisTh OO0S3aHHOCTH B
rpylnrne B COOTBETCTBMU C TIOCTABIICHHBIMU 3a7lauaMH, CJICIUTh 3a BBIOJTHEHUEM ILJIaHA
NEHCTBUIM, aJIEKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIAJl B JCSATEIHHOCTH TPYIIIbBI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aMMOJICUCTBHE, YIUTHIBAsI MHEHHUE OKPY>KAOIIIHX.

K koHmy oOydenus B 8 kJiacce MpeJAMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHM:

. WCTIONIb30BaTh TOHSTHS: Macca W pa3Mepbl MOJIEKYN, TETUIOBOE IBIKCHHE aTOMOB WU
MOJIEKYJI, arperaTHble COCTOSHHS BEIEeCTBa, KPUCTAUIMUYECKHE ¥ aMop(dHBIE Tena,
HACBIIICHHBIM U HEHACHITIICHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI DJHEPT U,
TEIJIOBOM  JIBUTATENh, ODJIEMEHTAPHBIA DJIEKTPUYECKUN  3apsj, JJIEKTPHUYECKOe  TIOoJIe,
MIPOBOTHUKY U JIUDJIEKTPUKH, TIOCTOSTHHBIN SJIEKTPUUECKAN TOK, MATHUTHOE TIOJIE;

. pasnuuaTh SBJICHUS (TEIUIOBOE paCHIMpPEHHE U CKaTHe, TeIlonepeaaya, TeTIoBOe
paBHOBECHE, CMAauMBAHME, KANWUIISPHBIC SBICHUS, HCHApEHHE, KOHJECHCAlWs, IUIABJICHUE,
KpucTaJmn3alus (OTBEpAEBaHUE), KUIIEHUE, Terionepeaaya (TerIonpoBOIHOCTb, KOHBEKIINS,
U3IIy4yeHHUe), DJIEKTpU3alusl TeJ, B3aUMOJACUCTBHE 3aps/lOB, ACHCTBHS 3JIEKTPHUUYECKOrO TOKa,
KOpPOTKO€ 3aMbIKaHHE, B3aMMOJICHCTBUE MArHUTOB, JAEUCTBUE MAarHUTHOIO IOJISI HA TIPOBOJHUK
C TOKOM, 3JIEKTPOMAarHuTHas MHAYKIHS) 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (GUZNYECKOE SBIICHUE;

. pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUI B OKPYXKAaloIleM MHpE, B
TOM 4ucie (U3NYeCKUe SBJICHHS B IMPHUPOJIE: MOBEPXHOCTHOE HATSDKEHHWE W KaNUJUISIPHBIC
SIBJICHUS B NPUPOJE, KPUCTAUIbl B mpupone, uznydeHue CoaHLa, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE POCHL, TyMaHa, HWHEs, CHera, OJJEKTPUYECKHUE SBIICHUS B
aTMocdepe, 3EKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE IOJie 3eMid, Apeld MOocoB,
pOJIb MarHUTHOTO TMOJS JUIsl KU3HM Ha 3emie, NOJISIPHOE CHUSHHUE, IPU 3TOM IEPEBOJUTH
MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBIIEISITh CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH)
(bu3nUeCKUX SIBICHUN;

. OTHCHIBATh M3y4YCHHBIC CBOICTBA Tel U (PU3HUECKUE SBICHUS, UCIOJB3YS (U3UUYECKUE
BETMYMHBI  (TeMIepaTypa, BHYTPEHHS DJHEPrus, KOJMYECTBO  TEIUIOTHI,  yJeNbHas
TEIUIOEMKOCTh BEIIECTBA, YAeNbHas TEIJIOTa MJIaBICHU, YAeIbHas TeIUIoTa napooOpa3zoBaHus,
yleiabHas TeTIoTa CrOpaHus TOTUIMBA, KOA(PGUIIUEHT MOJIE3HOTO ACUCTBUS TEIJIOBON MAIIHMHBI,
OTHOCHUTEINIbHAs BIAXHOCTh BO3/yXa, S3JEKTPUUYECKUM 3apsAll, CHUJIa TOKa, 3JIEKTPHUYECKOE
HampsbKeHHUe, COMPOTUBIIEHHE TMPOBOJHUKA, YIEIbHOE COMPOTHUBIECHUE BEIIeCTBA, padoTa U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA), MPU OMKCAHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICIT
WCIOJIb3YEMBIX BEIMYMH, 0003HAUEHUS U €AUHUIIBI (PU3MUYECKUX BEIUYUH, HAXOIUTH (OPMYIIBL,
CBSI3BIBAIOIINE JMAHHYIO (PU3WYECKYIO0 BEIUYHMHY C JIPYTHMMH BEJIHMYMHAMH, CTPOUTH Tpaduku
W3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;



J XapaKTepu30BaTh CBOMCTBAa Tel, (HU3MUYECKHE SBICHUS W TPOLECCHI, HCHOJIb3Ys
OCHOBHBIE TOJIOKECHUS MOJICKYJISIPHO--KUHETUYECKON TEOPUH CTPOCHHMS BEIIECTBA, MPHHIIUII
CYNEpPHO3ULMH NOJEeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsja, 3akoH Oma it
yyacTka uemnu, 3akoH Jlxoyns—JIeHna, 3akOH COXpAaHEHHs DSHEPIrUH, IPU ITOM JaBaTh
CIIOBECHYIO (JOPMYIIMPOBKY 3aKOHA M 3aIMCHIBATH €T0 MaTEMATUYECKOE BHIPAKCHHE;

o 0OBSICHATH (PM3UYECKHE POIIECCHI U CBOKMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHTYaIHii
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPHUUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue U3 1—2 JOTWYECKHX IIaroB C OMOpPOW Ha 1—2 M3Yy4eHHBIX CBOMCTBA (DU3UUYECKUX
SABIICHUH, (PU3NIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

J pemaTh pacuy€THbIC 3amadud B 2-3 JCWUCTBUS, HCHONB3YS 3aKOHBI M (OPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3a/a4d 3aIlMCHIBATh
KpaTKoe YCJIOBHE, BBISBIATH HEAOCTATOK NAHHBIX JUIS PEIICHUs 33Ja4d, BHIOMpATh 3aKOHBI U
(dbopMynbl, HEOOXOIUMBIE TSI €€ PelIeHHs, POBOIUTh PAcy€Thl M CPaBHHUBATH TOJIYYEHHOE
3Ha4YeHHEe (PU3NUECKON BETMUUHBI C U3BECTHHIMU JIAHHBIMH;

J pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOYKHO PEHIMThH MPH MOMOIIN (PU3MUECKUX METOJIOB,
WCTIONb3Yysl OMUCAHWE HWCCIEAOBAaHUS, BBIIENATH IMPOBEPSIEMOE MPEIOI0KEHNE, OIICHUBAThH
MPAaBHIILHOCTH MOPSI/IKA MMPOBECHUS UCCIIEIOBAHMSA, AEIaTh BHIBOIBI;

o MIPOBOJIUTH OIBITHI IO HAOIOCHUIO (PU3MUECKUX SBIICHUN WITH (PU3HMUECKIX CBOWCTB TEI
(KanmMJUTApHBIE SBJICHUWS, 3aBUCHMOCTH IaBIICHHS BO3IyXa OT ero oOBEMa, TemIeparypsl,
CKOPOCTH TIpOIlecCa OCTHIBAaHMS W HAarpeBaHWsi TpPHU W3JIyYEeHHH OT IIBETAa H3IIydaromei
(Toryomiaronei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOIBI OT TEMIEPATyphl KXUAKOCTH H
IUIOIIAAN €€ MOBEPXHOCTH, MIEKTPHU3aLMs Tel U B3aUMOJECHCTBUE IEKTPUUECKUX 3apsioB,
B3aMMOJICHCTBHE IOCTOSIHHBIX MAarHUTOB, BHU3yalM3allisd MarHUTHBIX IMOJIEH IOCTOSHHBIX
MarHuToB, JEWCTBUS MATrHUTHOTO IOJI1 HAa NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA  3JIEKTPOJBUIaTeNsl  IOCTOSIHHOTO  ToKa):  (opMyiIMpoBaTh  IpoBEpsEMbIe
IIPEINOJI0KEHNs, COOUpaTh YCTAaHOBKY M3 IPEAJIOKEHHOIO 00O0pYAOBaHMS, OMUCHIBATH XOJ
OIbITa U GOPMYJIUPOBATH BHIBOJIBI;

o BBITNIOJIHATh TPSIMbIE W3MEPEHUs] TeMIlepaTypbl, OTHOCUTEIbHOM BIAXXKHOCTU BO3/yXa,
CHJIBl TOKA, HAIIPSDKEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX
BEJIMYUH, CPABHUBATh PE3YyJbTaThl U3MEPEHUH ¢ yUETOM 3alaHHON a0COJIIOTHOM MOTPELIHOCTH;
J IIPOBOJIUTh MCCJIEIOBAHNUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEIWYMHBI OT JAPYroM C
UCIOJb30BAHUEM MPSAMBIX HM3MEPEHHMH (3aBUCHUMOCTb CONPOTHUBIIEHUS NPOBOJAHHMKA OT €ro
JUIMHBI, MJI0INAU HOMEPEYHOTO CEYEHUS U YIEIbHOIO CONPOTUBIICHUS BEIECTBA MPOBOJHMKA,
CHJIBl TOKa, MIYIIEro 4Yepe3 IMPOBOJHUK, OT HANpsDKEHUs Ha MPOBOJHMKE, HMCCIEIOBAHUE
[IOCIEIOBATEIbHOIO W MapajUIeJIbHOTO  COEAMHEHUI  MPOBOJHUKOB):  IUIAHMPOBATH
UCClieIoBaHUE, COOMPATh YCTAHOBKY U BBINOJIHATh U3MEPEHHUS, ClIeays IPEUI0KEHHOMY IIIaHy,
(buKCUpOBaTh pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH B BMJE TaOmul M rpadukoB, nenaTh
BBIBO/IbI IO PE3YJIbTATaM HCCIIE0BAHUS;

J MIPOBOJIUTh KOCBEHHblE HU3MepeHUs (u3ndeckux BeMMuyuH (yAeabHas TEMI0EMKOCTb
BEIIECTBA, COMPOTHUBIEHUE NPOBOJHHMKA, paboTa U MOLIHOCTb HIEKTPUYECKOTO TOKa):
IUTAHUPOBATh U3MEPEHUs, COOUpaTh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY, CIenysl MpeaioKeHHON
WHCTPYKIINH, ¥ BBIYUCIIATH 3HAUEHUE BETUUMHBI;

o coOioaTh TpaBWiIa TEXHUKA OE30MacCHOCTH TpH  paboTe C  J1abopaTopHBIM
obopynoBaHueM;
o XapaKTepU30BaTh MPUHIIMIIBI ICHCTBHUS U3YUYECHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB

C OHOpOI‘/’I Ha HUX OIIMCAaHUA (B TOM YHCJIC. CUCTEMa OTOIUICHHA OJOMOB, TUTPOMCTpP, IMAapoBasd



TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUHK IIEKTPHUECKOM IHEPTUH, IEKTPOOCBETUTEIHHBIC
npuOOpBI, HArpeBaTeNbHBIC AIEKTPONPUOOPHI (IIPUMEPHI), MIEKTPUUYECKUE MPEAOXPAHUTEINH,
AJIEKTPOMArHUT, AJIEKTPOABHUraTelh MOCTOSHHOTO TOKAa), HCIOJB3Ys 3HAaHUS O CBOWCTBAaX
(bu3nUecKuX SABICHUH U HEOOXOIUMbIE (PH3HUECKIE 3aKOHOMEPHOCTH;

J pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTENbHBIE MPHOOPHI IO
CXeMaM ¥ CXEMaTHYHbIM PHCYHKaM (SKHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTATEh BHYTPEHHEIO CTOpPaHUSs, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
AIIEKTPUYECKUX IeTNel € MOCIEeNOBATEIbHBIM M MapaluIeIbHBIM COCITUHEHHEM HIIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAUEHHS HJIEMEHTOB 3JIEKTPUUYECKUX IIeTIeH;

o NPUBOANTH TPHUMEPHl (HAXOMUTh HWHPOPMALMIO O NPUMEPax) MPAKTHIECKOTO
WCTIONb30BaHUs (PU3MUECKUX 3HAHUN B MOBCETHEBHOMN KU3HU ISl 0OecrieueHus] 0e301macHOCTH
npu oOpalieHur ¢ TPUOOpPaMU W TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHHs 30POBbS H
COOITIO/IEHHST HOPM HKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpene;

o OCYIIECTBIISTH MOUCK HH(popMarmu (HU3NIecKoTo copepkaHus B MIHTepHETe, HA OCHOBE
UMEIOIINXCS 3HAHUH H TyTEM CpaBHEHHS JIOTIOJHUTEIBHBIX HCTOYHHKOB BBIJIENSATH
WHPOPMAIIHIO, KOTOPAst SBISIETCS TPOTUBOPEYUBON MM MOYKET OBITH HEJIOCTOBEPHOM;

o WCTIONh30BaTh MPH BHIMOJHEHUH YYEOHBIX 3aaHUH HAYYHO--TIOMYISPHYIO JUTEPATypy
(U3NIECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepHallbl, pecypchl ceth MHTEepHeT, BiIajgeTh
npuéMaMu KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

o co3faBaThb COOCTBEHHBbIE IHCBMEHHBIE M KpaTKHe YCTHblE cooOleHus, 0000mas
MHGOPMALIHUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COAEP KAaHUA, B TOM YHCIE ITyOJIUYHO
NPEICTaBIATh PE3yJAbTaThl NMPOEKTHON MM MCCIENOBATENbCKOM AEATENBHOCTH, IPU ITOM
IPaMOTHO HCIOJb30BaTh HM3YYEHHBIH MOHATUHHBIN amnmapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIIJICHHE NIPE3ECHTAINEH;

J IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUH (PU3MUYECKHX IPOLECCOB
pacrpenesiaTh 0053aHHOCTH B IPYIINE B COOTBETCTBUU C ITOCTABICHHBIMHU 3aJja4yaMH, CIEUTh 3a
BBITMIOJIHEHUEM IUIaHA JICHCTBUH M KOPPEKTHPOBATh €r0, aJIeKBATHO OLICHMBATH COOCTBEHHBIN
BKJIJl B JAEATEIBHOCTb I'PYIIIbI, BBICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, MPOSBIAL
TOTOBHOCTb pa3periaTb KOH(MIUKTHI.

K xoHumy oOyueHuss B 9 KJjacce NpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHU:

J UCIOJb30BaTh IMOHATHS: CHCTeMa OTcuéTa, MarepuanbHas ToYKa, TPAEKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHUYECKOI0 ABIKEHMs, Aedopmanus (ynpyras, 1acTU4eckas), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LEHTP TSHKECTH, abCOJIIOTHO
TBEPJOE TEJO, LEHTP THKECTH TBEPAOIrO Tela, PaBHOBECHE, MEXaHUYeCKue KojeOaHus U
BOJIHBL, 3BYK, HWHOQPa3BYyK M  YIbTPa3ByK, OJJEKTPOMAarHUTHbIE  BOJHBI,  IIKajua
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPbl HUCIYCKaHHS U
MOTJIOIIEHUS, anb(a-, 0eTa- ¥ raMMa-u3TydeHHs], U30TOIbl, SAepHas SHEPreTHKA;

J pa3nuyarh SBIE€HUS (paBHOMEpPHOE U HEpaBHOMEPHOE NPSMOJIMHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE TNPSMOJIMHEHHOE JBWXKEHHE, CBOOOJHOE TMaJeHHe Tejl, PaBHOMEPHOE
JIBIDKEHUE MO OKPYXHOCTH, B3aUMOJEHMCTBHE TeJNl, PEaKTHBHOE IBIKEHHUE, KoJiebaTelbHOe
JIBIDKEHUE (3aTyXalol[Me U BBIHYXKJECHHBIE KOJIeOaHUsS), PE30HAHC, BOJHOBOE JBHKEHUE,
OTpakK€HHE 3BYKa, MPSAMOJIMHEIHOE paclpoCTpaHEHHE, OTPAKEHUE M TNPEJOMIIEHHE CBETa,
MIOJIHOE€ BHYTPEHHEE OTpPaKEHUE CBETa, Pa3loKeHHE Oeloro CBETa B CIEKTP M CIOXKEHHE
CIEKTPAJIbHBIX IIBETOB, IMCIIEPCUsl CBETA, €CTECTBEHHAsl PaJHOAKTUBHOCTh, BO3HHKHOBEHUE



JMHENYATOro CHEKTpa W3JIy4EHHUs) [0 ONMCAHUI0O MX XapaKTEpHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SBICHUE;

J pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PM3MUECKUX SIBJICHHUU B OKpYy)KalolieM mupe (B
TOM 4YHcle (U3MUECKUE SBICHUS B MPHPOJE: NPWIMBBI M OTJIHMBBI, JBUKCHUE IUIAHET
ConHEYyHOM CHCTEMbI, PEAKTHMBHOE JBM)KEHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMMUYECKUE BOJIHBI, I[yHAaMH, 3XO, IIBETa TeJ, ONTUYECKUE
SBJIEHUA B TpUpoJe, OUOJIOTHYECKOE JEWCTBUE BUIUMOIO, YIbTPa(pHOJIETOBOIO U
PEHTT€HOBCKOTO H3JIyYE€HUM, €CTECTBEHHBIH paJAMOaKTUBHBIA (POH, KOCMHUYECKHE JIY4H,
pPaaMoaKTUBHOE U3JIy4Y€HUE NPUPOJHBIX MUHEPAJIOB, NEHCTBHE PaJMOAKTUBHBIX U3JYy4eHUN Ha
OpraHM3M YeJOBeKa), MpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/Jady B Y4YEOHYIO, BBLIEISTH
CYLIECTBEHHbIE CBOICTBa (ITPU3HAKN) GUZNUYECKUX SBIICHUI;

. ONMCHIBAaTh M3yYCHHBIE CBOICTBA Teld U (PU3MUECKUE SBICHUS, HUCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI (CpeIHssi M MIHOBEHHAass CKOPOCTh Tejla IpU HEPaBHOMEPHOM JBUIKEHHH,
YCKOpEHHUe, NepeMelleHne, MyThb, YIrJIoBas CKOpPOCTb, CHJIa TPEHHs, CHJIa YINPYrocTd, cuia
TSKECTH, YCKOpPEHHE CBOOOJHOTO TMaJeHMs, BEC Tela, HMMIYJIbC Teja, WMITYJIbC CHJIBL,
MexaHuyeckas paboTa W MOLIHOCTb, NOTEHIMAllbHAs »JHEprus Tejia, MOJHATOrO0 Hal
MMOBEPXHOCTHIO 3€MJIM, MOTEHLHUAJIbHAsI SHEPrusl CXKATOW MPYKUHBI, KHHETUYECKasl SHEeprus,
MOJIHAsE MEeXaHWYecKasl 3Heprus, NMepuoj] U 4YacToTa KojeOaHuM, JUIMHA BOJIHBI, T'POMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTejlb IPEJOMJIEHHS Cpebl), MpPU OMHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOJIb3YEMbBIX BEIUYUH, 0003HAUEHUS U €IUHULIBI
(bu3NYeCKUX BEIIMYMH, HAXOIUTh (GOPMYIIbI, CBA3BIBAIONINE JaHHYIO (GU3UYECKYIO BEIMYUHY C
JIPYTMMHU BETMYUHAMHU, CTPOUTD I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BETUUHH;

. XapaKTepU30BaTh CBOMCTBA TeJs, (PU3UUECKHE SIBJICHUS U MPOIECCHI, UCHOJb3YsS 3aKOH
COXPAaHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHMSI, MPUHIUI CYNEPIIO3UIIMH CHUJI, TPUHLIUI
OoTHOcUTeNnbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HWMIIYJIbCA, 3aKOHbI
OTpaXXeHMsI M MPEJIOMJICHUSI CBETa, 3aKOHBI COXPAHEHUs 3apsSA0BOTO U MAacCOBOTO YHCEN MpPH
SIEPHBIX PEAKIHAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3aMUCHIBATH €rO0
MaTeMaTH4eCKOEe BhIPaKCHHUE;

. 00BACHATH (hU3HUECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISITh IPUYMHHO--CIICJCTBEHHBIE CBS3U, CTPOUTH
00BSICHEHHE W3 2—3 JIOTMYECKUX IIIaroB C OMOPOH Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3MUYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemath pacuéTHbIe 3a/1a4Ml (OMUpAIOIINecs Ha CUCTeMY U3 2—3 ypaBHEHUH), UCIOJIb3YA
3aKOHBI U (OPMYIBI, CBs3bIBAIOIINE (U3NYECKHE BEIMYMHBI: HA OCHOBE aHalU3a YCIOBUS
3a/lauM 3aMHChIBATh KPAaTKOE YCIOBHE, BBISBISATH HEAOCTAIOUINE WM W30BITOYHBIC JAHHBIE,
BBIOMPATH 3aKOHBI M (POPMYJIIbI, HEOOXOIUMBIE JIJIS1 PEUICHUS, TPOBOAUTH PACUETHI M OLIEHUBATH
PEATUCTUYHOCTD MOMYYSCHHOTO 3HaUEHUS! (PU3NYECKON BETUUHHBI;

o pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPHU NOMOILIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OIMCAHUE HCCIEIOBAHUS, BBIACIATH IMPOBEPAEMOE MPENAINOJIOKEHHUE, OLEHUBATh
MPaBUJILHOCTh TMOpSIIKA TPOBEACHMS HCCIENIOBaHUA, J€JaThb BBIBOJABI, HMHTEPHPETUPOBATH
pe3ynbTaThl HAOMIOIEHUH U OIBITOB;

. IIPOBOJIUTH OIBITHI [0 HAOIIOACHUIO (PU3MUECKUX SBICHUN WM (PU3HMUECKUX CBOWCTB Tell
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPruH, 3aBUCHUMOCTb Iepuoja
KoJieOaHui MPYKUHHOTO MAasSTHUKA OT MAcChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIUTYJbl MajbIX KoJjeOaHWi, NMPsMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3JIOKEHHE
0eroro cBera B CHEKTP, U3yUEHUE CBOMCTB N300pakeHUs B INIOCKOM 3epKajle U CBOICTB



M300pakeHUsl TIpenaMeTa B coOuparoledl iuH3e, HAOMIOACHHE CIUIOMIHBIX W JIMHEHYaThIX
CIEKTPOB W3IYYEHHs): CaMOCTOSTENbHO COOMpPaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
000pyI0BaHUs, OMMCHIBATH X0 OTIBITA U €0 PEe3ybTaThl, (POPMYINPOBATH BHIBOJIBI,

J MPOBOJIUTH TPH HEOOXOAMMOCTH CEpUI0 NPSAMBIX HM3MEPEHH, OIpenelsis CpeaHee
3HaYeHHE W3MepsieMOd BenuuuHbl  ((DOKYCHOE paccTOsHHE€ COOMparomiedl  JIMH3HI),
000CHOBBIBATh BBIOOP CIIOCO0a M3MEpEHUs (M3MEPUTEITHHOTO TPHOOPA);

o MPOBOJIUTH HCCIICIOBAHUE 3aBUCHUMOCTEH (U3NUECKUX BEIMYMH C HCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH (3aBUCHUMOCTh IMYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM IBIKEHUH 0e3
HavaJIbHON CKOPOCTH, TMEpHoAa KoJIeOaHWI MaTeMaTHYEeCKOTO MAasTHHKA OT JUIMHBI HUTH,
3aBHCHUMOCTH yIJla OTPAKEHUS CBETA OT yrjla MaJeHHs U YIia IPeIOMIICHUS OT yIJia MajeHus):
TUTAHUPOBATH MCCIIEIOBAHNE, CAMOCTOSITEILHO COOMPATh YCTAaHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJTy4eHHOH 3aBHCUMOCTH (PU3MUYECKUX BETMYMH B BUJE TAOIHIl M TPApHUKOB, JAETaTh BHIBOIBI
0 pe3yNbTaTaM HCCIIeJOBAHNUS;

o MPOBOJIUTH KOCBEHHBIE W3MEPEHUs (PHU3MUECKHX BEIUYMH (CPEeOHssl CKOPOCTh |
YCKOpPEHHE Tella TpU PABHOYCKOPEHHOM BWKEHUH, YCKOpPEHHE CBOOOJHOTO TMaaeHus,
KECTKOCTH MPYXHUHBI, KOIYDUIIMESHT TPEHUS CKOJILKECHUS, MEXaHHUIECKasi padoTa U MOITHOCTD,
9acTOTa M TIEPHO]] KOJIEOAHNH MaTeMaTHIECKOTO M MPYKWHHOTO MAasSTHUKOB, ONITHYECKAs CHIIa
coOuparomied  JMH3BL, PAJUOAKTHBHBIA  (OH): IJIAaHUPOBATh H3MEpPEHHUs, COOUpaTh
OKCTICPUMEHTAIBHYI0 YCTAaHOBKY W  BBINIOJNHATH HM3MEPEHHS, CIEaysd IPeUIOKCHHOM
WHCTPYKIINW, BBIYUCISATH 3HAUCHHE BEJIMYMHBI M aHAIM3HPOBATH TOJTYYECHHBIC PE3YIbTaThl C
Y4E€TOM 33JaHHOU MOTPEITHOCTH U3MEPEHU;

. coOmoaTh TpaBWJa TEXHUKM 0Oe30macHOCTH Tpu  paboTe ¢ j1abopaTOpHBIM
000pyI0BaHHEM;
o pa3nuyaTh OCHOBHBIC IPU3HAKU U3YyYCHHBIX (PU3NYECKUX MOJEJICH: MaTepruaibHas TOUKa,

abCoMIOTHO TBEPJOE TENO, TOYEUHBIM HCTOYHMK CBETa, Jyd4, TOHKas JIMH3A, IIJIaHeTapHas
MOJIeNlb aTOMa, HYKJIOHHAas MOJIeTIb aTOMHOTO SI/Ipa;

. XapaKTepU30BaTh MPUHIIMIIBI ACUCTBUS U3yYCHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OMOpOM Ha UX OMUCAHHS (B TOM 4YHCIIE: COUIAOMETpP, JATYUKH TOJOKEHUS, PACCTOSHUS U
YCKOpEHUS, pakera, 5XOJOT, OYKH, Mepuckorn, ¢oroannapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOI, J03UMETpP, Kamepa BuibcoHa), MCHOJB3Ysl 3HAHUS O CBOMCTBaxX (DPM3MUECKUX
SIBJICHUN U HEOOXOIUMBbIE (PU3NYecKre 3aKOHOMEPHOCTH;

. HCIIOJIb30BATh CXEMbl U CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHMYECKUX YCTPOMHCTB,
W3MEpPUTENbHBIX TPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB TMpPH pPEIICHUH Yy4ueOHO--
MPAKTUYECKUX 3a]1a4, ONTUYECKHE CXEMBI JIJIsl TOCTPOCHUS M300paKEHUH B MJIOCKOM 3epKajie U
coOuparole J1H3E;

o MPUBOJUTh MpUMEPHl  (HAXOOUTh HHGOPMALUIO O MpHUMepax) MNPAKTUYECKOTO
WCIO0JIb30BaHUs (PU3UYECKUX 3HAHUN B MOBCEAHEBHOM XH3HU ISl oOecreueHns 0e30MacHOCTH
npu oOpalieHur ¢ NpuboOpaMu U TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHHS 3JI0POBbsS M
COOJIIOJICHHUSI HOPM 3KOJIOI'MUYECKOT0 TIOBEJICHUS B OKpYXKaloIlel cpesie;

o OCYILIECTBIATh NOUCK UHpopMmanuu (usnyeckoro conepxkanus B HTepHere,
CaMOCTOATENIbHO  (OPMYNUPYs TIOMCKOBBIM  3ampoc, HAaXOAUTh IYTH  OIpeNeNeHUs
JOCTOBEPHOCTH TMOJTy4eHHOH MH(OpMaIK Ha OCHOBE UMEIOIINXCS 3HAHUN U IOTIOJIHUTEIbHBIX
HCTOYHUKOB;

o WCIIOJIb30BaTh MPHU BBIMOJHEHUN YYEOHBIX 3aJaHUA HAYYHO--TIOMYISPHYIO JIUTEPATYPY
(bu3nYecKoro cojep)kaHusi, ClipaBOYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BialeTh



npuéMaMi KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpazoBaHus MH(OpMAIMK M3 OJHOW 3HAKOBOU
CUCTEMBI B JPYI'yIO;

o co3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpMAINU 13
HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJEpXKaHMS, IMyOIMYHO TNPEACTaBIATH PE3yIbTaThl
IIPOCKTHOM WJIM MCCIIEOBATEIbCKOM JEATEIBHOCTH, INPU 3TOM TPAMOTHO HCIIOJIb30BATh
W3YYECHHBI TOHATUIHBIA anmapaT HW3yd4aeMoro pasjiena (QU3HKM M CONPOBOXKAATh
BBICTYIIJICHHE IIPE3EHTALEN C YUETOM OCOOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paszjnen 1. ®u3uka u eé poJib B IO3HAHUHU OKPY-KAIOIIEro Mupa
bubmmoreka [IOK
1.1 (6)) - 2
M3MKa © HayKa O Hpupone https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
VIBHHACCKIE BETHAMHbL https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.3 E I 2 1
CTECTBEHHOHAYUYHBIN METO]I TO3HAHUS https://m.edsoo.ru/7416194
Hroro mo pazmeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUSI 0 CTPOEHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BelliecTha https://m.edso0.ru/7f416194
29 JIBrykeHre 1 B3aUMOICHCTBUE YACTHI] 2 1 bu6mmoreka [JOK
' BEILlECTBA https://m.edso00.ru/7f416194
bu6 K
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 htI/tIp;I:I;I/(r)‘rf.eeI:jascl)f).Oru 17£416194
Hroro no pazneny 5
Pazgen 3. /IBu:keHHe U B3aMMoO/IeiicTBHE TeJl
3.1 MexaHuueckoe OBMKEHUE 3 bubmotexa [IOK

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



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

bubmuoreka [JOK
3.2 14 4 1
HEPIUDL, Maced, TIOTHOCT: https://m.eds00.ru/7f416194
bubmmoreka [{OK
33 (ua. B cin 14 2 https://m.edso00.ru/7f416194
Uroro no pazueny 21
Paznen 4. /laBienue TBEPABIX TeJl, ;KMAKOCTEN U ra3oB
41 Jasnenue. [lepenaua naBiueHus TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUIKOCTSIMU U ra3aMu https://m.edso0.ru/7f416194
bu6moreka [IOK
42 Jlapierue KuKoCTH ° https://m.edso0.ru/7f416194
bu6moreka [IOK
43 ATMOCHRPHOE MaBIICHHC 6 https://m.edsoo0.ru/7f416194
44 JlelicTBUE ®UJIKOCTH U ra3a Ha MOTrpy:KEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pazueny 21
Pa3znen 5. PaGora 1 MOIHOCTDH. DHEpPrus
bu6mmoreka [JOK
5.1 Pa6 3 1
aPOTa H MOTHHOCTE https://m.edsoo.ru/7f416194
bubnuoreka [JOK
52 Hlpoctste MexarmsMEI ° 1 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
5.3 M 4 1
CXAMITCCRAT FHEpTIA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

Koau4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn KonrtpoJsbubie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasznen 1. TensoBble siBJIeHUS
1.1 CtpoeHnue u CBOMCTBA BEIIECTBA 7 ]l?tilgsl;ll(:r:eeléi,ciorf;? £4181ce
bu6moreka [IOK
12 Teronsie Mpoecc! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjaekTpryecKue 1 MATHUTHbIE SIBJIEHUSI
21 DIIEKTPUYECKHE 3apsibl. 3apsHKEHHBIE Tena 7 1 bubmuorexa [JOK
' U X B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN 3JIEKTPUUYECKUNA TOK 20 1 7 ﬁ;gg?:iﬁii?ll;? f4181ce
bu6mmoreka [JOK
23 MarHiTHbLe ApICHis 0 1 L5 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 DEKTPOMATHHTHAs HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 3 145



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

9 KUIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrpoasublie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuuyeckue siBJeHUS
11 MexaHndeckoe IBMKEHUE U CITIOCOOBI €ro 10 1 bubmmoreka [{OK
' OIMCaHUSI https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SAMMOAICHCTBIE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBE COXPATCHILA https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexann4yeckue KoJie0aHUs U BOJTHBI
bu6mmoreka [JOK
2.1 Me €CKHe €0 7 3
RAMIHCCIIE KOOI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHMACCKHE BOTHHL. IBYIK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DiieKTpOMarHuTHOE 1MoJIe ¥ YJIEKTPOMATHUTHbBIE BOJIHBI
31 DIEeKTpOMarHuTHOE MOJIE U 6 2 bubnunoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIE IBJICHUSA



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

4.1 3aKOHBI PACIIPOCTPAHEHNS CBETA 6 2 bubmorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2 JIMH3BI ¥ OTITUYECKHE TIPUOOPHI 6 3 https://m.eds0o.ru/7f41a4a6
bubmmoreka [{OK
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 2 https://m.eds0o.ru/7f41a4a6
Uroro o pazueny 15
Pa3nea 5. KBantoBble iBJIeHUS
bu6moreka [IOK
51 Hcnyckanue v MorioneHnue cCBeTa aTOMOM 4 1 https://m.edso0o.ru/7f41a4a6
bu6moreka [IOK
5.2 (CTPOCHHE aTOMHOTO A/pa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FLnepHEIC peakiui ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pazueny 17
Pa3nen 6. [loBTOpUTEIHLHO-00001IAI0IIMIA MOTYJIb
[ToBTOpEeHME M 000OIIEHNE COIEPIKAHMS bu6mmoreka [JOK
6.1 9 2
Kypca (husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27



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

7 KIIACC
No KosnuecTBo yacoB TMara DJIeKTpPOHHBbIe HM(POBbIE
/' Tema ypoka Konrpoasubie | IlpakTuueckue o0pasoBaTejibHbIe
n/n Bcero H3y4YeHus
padoTsI padoThbI pecypchl
1 ®du3nKa — HayKa O IPUPOJIE. 1
SBnenus npupoIbl
2 dusndecKue IBICHUS 1
3 dusnyecKre BETMUUHBI U UX 1
U3MEpPEHUE
Ypok-uccnenoanue "N3mepenne
4 TEeMITepaTyphbl TP TIOMOIITH 1 1
YKUJIKOCTHOTO TEPMOMETpA U
JATYMKA TEMITEPATyphl"
MeTto1bl HAy4HOTO TO3HAHMUSL.
. bubnuoreka [IOK
5 Onucanue GpU3NYECKUX SBICHUI C 1 https://m.e dsg) ru/ff09f72a
HOMOIIBIO MOJETIEN S :
Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA
6 LIapyuKa, MyIEHHOIO 1 1
TOPU30HTAIIBHO, TEM OOJIBIIE, YEM
OoJibIe BhICOTA ITycKa"
Crpoenue BemiectBa. OMbITHI, Bubmiorexa LIOK
! HOKA3BIBATOTIHE AMCKPETHOC 1 https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIIECTBA E— :
noIMoTeKa
bub OK
8 JIBIKCHHE YACTHIL BEIIECTBA 1 https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO
9 HaOII0JICHUIO TETIOBOTO 1 1
pacuIMpeHus Ta30B»
10 ArperatHble COCTOSIHUSI BEILIECTBA 1
11 OcoOeHHOCTH arperaTHbIX 1 bubnuorexa [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

cocTogHUM Boabl. O000IIEHHE TTO
pazaeny «llepBoHavasibHbIE
CBEJICHUS O CTPOCHHUH BEIIECTBAY

https://m.edsoo.ru/ff0a0378

Mexannyeckoe JIBMKEHHUE.

12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHC
bubnuorek K
13 Cxopoctb. Enunuiisl ckopoctu httSSJ,I: / /(r)n Z di(i(.)ru I§f0a079c
14 Pacuer nyrtu 1 BpeMeHH JBUKEHUS buomrorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubnuorexa [JOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
[InotHOCTH BemecTBa. Pacuer
16 MaccChl U 061)611\1/1121 TeJa 1o ero bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHnas pabota
17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Tena»
18 Pemrenue 3amay no teMme bu6mmoreka [IOK
"ITnoTHOCTH BernecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoercTus Ten. Crna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «3yueHue
3aBUCHUMOCTH PACTSKEHHS
20
(medopmarun) Ipy>KUHBI OT
MIPUJIOKEHHOM CHITBDY
[[AIBnenue Tsarorenus. Cuna
21 TSKECTH
CBsi3b M@Ky CUJION TSKECTH U
22 Maccou Ten?/Bec tena. Pemienue Eubmorexa TOK
" " https://m.edsoo.ru/ff0al778
3amad o reme "Cuia TsKecTH
23 Cuna TsbKecTH Ha IpYyTUX IUIaHeTax. bubnuorexa [IOK

dusnueckue XapaKTCpUCTUKHN

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

IIJ1aHET

24 Hsmepenne cun. J{lunamomer bubmmorexa [IOK
p T p https:/m.edsoo.ru/ff0al8cc
bubmmoreka [{OK

25 Bec rena. Hesecomocts https:/m.edso0.ru/ff0al1778
CnosxeHue ABYX CHUII,

26 HaHpaBHeH}bez](XHO OJIHOM IpsIMOM bubmmorexa LIOK
P . ' https://m.edsoo.ru/ff0ala70

ABHOJICHCTBYIOIIAST CHJI

97 Pemenne 3amad mo Teme
"PaBHogeiicTByrOmast cui"

28 Cuna tpenus u e€ BUIbl. TpeHue B bubnuoreka [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «13yuenune
3aBHCHMOCTH CHJIBI TPEHUS

29 CKOJIB)KCHUS OT CI/IJ'II)Ip JIaBIICHUS 1 Bubmaorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAOIINXCS
MMOBEPXHOCTEI

30 Pemenue 3agad Ha onpenecHue
PaBHOJEHCTBYIOIIEH CUIIBI
Pemenne 3amag mo temam: «Bec

31 tenay, «I paduyeckoe H300pakeHne bubmuorexka [JOK
cuiy, «CHmsly, https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHID»

KonTtponpHas paboTa mo Temam:
«MexaHU4eCcKoe IBHIKCHHEY,

32 «Macca, II0THOCTBY, «Bec Tenay,
«I"paduueckoe N300paKCHUE CHUID»,
«Cunbi»

33 Hasnenue. CriocoObl yMEHbLICHUS U bubnuoreka [IOK
YBEITUYCHUS JIaBJICHUS https://m.edsoo.ru/ff0a20a6

aBJICHHUE ra3a. 3aBUCHUMOCTh

34 nﬂaBneHHﬂ rasa ot oonéma bubmiorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATypPhI
35 [lepenaua naBneHust TBEPABIMU bu6nmoreka [JOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TCJIaMU, XKUAKOCTAMU U ra3aMH.
3axou [lackans

https://m.edsoo.ru/ff0a25b0

JlaBiieHnE B KUIKOCTH U rase,

36 BBI3BAHHOE JICICTBUEM CHUJIbI Eubmorexa LTOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amau o teme «/laBnenue bubnuorexa [JOK
B )KHIKOCTH M rase. 3akon ITackasny https://m.edsoo.ru/ff0a2826
bubmmoreka [IOK
38 Coobmaromuecs cocyae! https:/m.edso0.ru/ff0a2970
39 I'uapaBiuyeckuii mpecc bubmorera [TOK
/pandt p https://m.edso0.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoi
JKUJIKOCTHBIM HacocC
41 ATmMocdepa 3eMIu 1 IPUUMHBI €€ bubnuoreka [IOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubmuorexa [JOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoTro bubmuorexa [JOK
nasnerust. OneiT Toppuyem https://m.edsoo.ru/ff0a2da8
| e mdienore Buonra 1O
A A yP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmochepHoe bubmuoreka [JOK
JaBIICHHE Ha Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3agau mo teme "
46 "
ATtMocdepHoe naBiieHHE
g | e e B 10K
246 ' https://m.edsoo.ru/ff0a3276
ApxumesnioBa cuia
JlaGoparopHas paboTa
48 «OnpeneneHne BITATKUBAIOLIEH bu6mmoreka [JOK

CHUJIbI, ICVCTBYIOILIEN HA TEJIO,
MOTPYKEHHOE B )KUIKOCTH)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMa
MOTPYKEHHOM B )KUIAKOCTh YaCTH
TEIay

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

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoncTpyupoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOJKU U
OTpeNIeIIeHuE €€
rpy30noabEMHOCTH"

52

Pemrenue 3agad mo reMam:
«IlimaBanue cynoB.
BosznyxomnaBanue», «JlaBnenue
TBep)IBIX TCI, )I(I/I)IKOCTeﬁ U ra3oB»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponbHas padoTa mo teme
«/laBnenue TBepAbIX TEN,
JKUJIKOCTEN U ra3oBy

54

Mexannyeckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MoimnocTts. EauHUIEI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccienoBanue "Pacuér
MOIITHOCTH, pa3BUBAaeMOM IIPH
noaséMe mo Jectauie"

57

IIpocTeie MexaHu3MBbl. Phryar.
PaBHOBecue cuil Ha peIdare

58

Pbluaru B TexHHKe, OBITY U
npupoje. JlaboparopHas padora
«HccnenoBanue ycinoBun
pPaBHOBECHS phlyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau no teMe «Y ClIOBUS
paBHOBECHS pblUara»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a48a6



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

60

KoaddurmenT none3Horo necTBust
Mexanu3ma. Jlaboparopuas pabota
«M3mepenue KIIJI HakIOHHOU
TUTOCKOCTI

0.5

61

Pemrenne 3amau o teme "Pabora,
MomHocTh, KIT/"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunerndeckas u moteHuuanbHas
SHEPIUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHUSI MEXaHUUECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"OKCIIEpUMEHTAIILHOE OIIPECIICHHE
N3MEHEHUS KHHETHUECKOH 1
MMOTEHINAJIBHON SHEPTUU IIPU
CKaTBIBAHMM TeJIa IO HAKIIOHHOU
mIockocTu"

65

KonTtponbHas padoTa mo teme
«PaboTa 1 MOIITHOCTh. DHEPTH

66

PesepBubiit ypok. PaGoTa ¢
TeKCcTaMU 1o TeMe "MexaHu4deckoe
nBmxenue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PeseprubIit ypok. PabGoTa ¢
TexkcTaMu 1o TeMe "JlaBiieHue
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabora ¢
TexcTamu 1o Teme "PaboTa.
MoiHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



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

8 KIIACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe LM (POBbIE

Ne Tema ypoka K I HAata o0pa3oBaTe/bHbIE
/i yp Beero OHTPOJILHBIE PAKTHYECKHE | L oyopyg P
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKECHUS
1 MOJIEKYJISIPHO-KUHETHYECKOU 1 bubnuorexa [JOK
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
Mone éproro, oro
3 raaélog;lazzo?g croczls/fliflﬁr ! 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHEe CBOMCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHUU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdHbie 1 bubnmuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanUWJUISIPHOCTD. 1 bubmuoreka [JOK
IToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 T 1 bubnuoreka [JOK
CIVIOBOC PACIIMPEIAE 1 CRATHE https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TETJIOBOTO JIBUKECHHS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
M3MEHEHUS BHYTPEHHEH SHEPTrUH https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buppt Teronepenaum 1 https://m.edsoo.ru/ff0a6412
11 VYpox-koHpepenuus "[Ipakrnyeckoe 1 1 bubnuorexa [IOK



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

HCII0JIBb30BaHUE TCIIOBBIX CBOMCTB
BCUICCTB U MaTepI/IaJIOB B LICIIX
sHeprocoOepexeHus"

https://m.edsoo.ru/ff0a65c0

KomnmuecTBo TenaoTHL. Y AeabHAs

bubmmoreka [{OK

12 TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHEe TEIOBOTO OalaHca.
13 TSHJ‘IOO6M€H 1 TEIJIOBOE bubmaorexa [JOK
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlabopaTtopHnast pabota
14 "UccnenoBanue sBICHUS bubmmoreka [{OK
TEIJI000MEHA P CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y TOPSTYEil BOIBI"
Pacuer xommdecTBa TEILIOTHI,
HE0OX0IMMOTO ISl HarpPEeBAHUS
15 TeJa M BBIICTSIEMOTO UM TIPH
OXJIAXKICHUH
JlaGopaTtopHnas pabota
16 "Onpenenenne yaenbHOM Bubmaorexa LIOK
" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIlleCTBA
DHeprus TorMBa. Y ieabHas bu6mmoreka [JOK
17 TEIIOTA CTOPAHHMS https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpIeBaHUE
18 KPUCTAJUINYECKUX gf:[n. Y nenpHasa bubinorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEILIOTA IJIABJICHUS
19 PSE;E;ZZEEE}; I;;iif,?{oﬁ TEIIOTHI bubmorexa LIOK
. https://m.edsoo.ru/ff0a72fe
IIABJICHUS JIbJIA
20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y aenpHas TemioTa BuGmorexa LIOK
21 napooOpazoBaHus U KOHCHCAIIUH.

3aBHUCHMOCTh TCMIICPATYPhI

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

KHUIICHUS OT aTMOc(hepHOTro
JIaBJICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencaue
OTHOCHUTEJIbHOW BJIAXKHOCTH
BO3IyXa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3.1yXa

24

[TpuHIUIBE PaOOTHI TETLIOBBIX
neurateneif. [lapoas TypOuHa.
JIBurarens BHYTPEHHETO CTOPaHHUS

25

KIIJI TenoBoro ABUraTes.
TenoBbIe NBUTaTEIN U 3aIlIUTa

OKpYKarollel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXPAaHEHHUS U MPEBpaIlCHUS
SHEpPrUM B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme "TenoBeIe IBIICHUS.
M3MeHeHune arperaTHbIX COCTOSIHUM
BemecTra"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa mo teme
"TermnoBble sBiaeHU. U3MeHeHne
arperaTHbIX COCTOSIHUM BerecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpuzainus Tein. J[Ba poga
ANEKTPUYECKHUX 3apSI0B

30

Ypok-uccienoBanue
"OnexkTpu3anus TeJa UHIYKIUEH 1
IIPY CONIPUKOCHOBEHUU"

31

B3aumoneiicTBue 3apspKeHHBIX TElL.
3akoH Kynona

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

32

DNEKTPUUECKOE TOJIE.
HanpspkeHHOCTB 2JIEKTPUYECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nons. [IpuHnmn cynepnosunuu
BIEKTPUYECKUX NOJEN

Hocurenu snekTpuyeckux 3apsjaos.

33 OnemenTapHsii 3apsia. CTpoeHne
aToma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHHS AIICKTPHUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3aga4 Ha mpuMeHeHNe bubnuorexa [JOK
CBOWCTB 3JICKTPHYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €TO

36 cymechOBaHm. Hc;(})]qHHKH Bubmaotexa LIOK

https://m.edsoo.ru/ff0a95a4
IEKTPUIECKOTO TOKA
37 JleficTBUSI STEKTPUIECKOTO TOKA Bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue

38 ANEKTPUYECKOTO ITOJISI Ha 1
MPOBOJTHUKHU U JUAJIEKTPUKH"

39 DIJIEKTPUYECKHUI TOK B METaslIax, bubmuorexa [JOK
JKUIKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpudecKas merb 1 e
COCTaBHBIE YaCTH
Cuna toka. JJabopaTtopHas pabora

41 "U3mepenue u perl)“YJII/II])C)OBaEI/Ie 0.5 Eubmorexa IOK

" ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTpUUECKOE HAMPSIKEHHE.

42 Bonbrmerp. JITaboparopHas padota 05 bubnnoreka [JOK
"H3mepeHne u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus "

ComnpoTuBieHHE TPOBOJHHKA.
43 YI[eJI:LHOG COHpOTSBJ‘Ieé[I/Ie brbanorexa LIOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
44 JIaGoparopHas paboTa 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

"3aBUCUMOCTD JIEKTPUUYECKOTO
COTIPOTHUBJICHUS IPOBOJAHUKA OT €TO
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO
cedeHus u martepuana”

https://m.edsoo.ru/ff0aa738

3aBUCHUMOCTh CHJIBI TOKA OT

bubmmoreka [{OK

45 HANPAKCHI. 3aKOH OMa A1 https://m.edsoo.ru/ff0aad4a
y4acTKa Ienu
JlabopaTtopHnast pabota
"N BaHHE 3aBHCUMOCTH CHJIIBI
46 ToIfgnzisfmaeroquej)e:p%;;opc (iIT bubmorexa [TOK
’ ’ https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEITHHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "[IpoBepka
48 MpaBuia CIOKECHUS HaPSKEHUI bubnuorexa [JOK
[IPH MTOCIICI0BATEILHOM https://m.edsoo.ru/ff0aaab8
COEJIMHEHUH IBYX PE3UCTOPOB"
JlabopaTtopHnas pabota "[IpoBepka
49 npaBuJia JJisl CUJIbl TOKa IPU bubmuoreka [JOK
napajuieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpUMEHEeHHE
50 3aKOHAa OMaﬂI[J'I}I panquHoro bubinorexa LIOK
https://m.edsoo.ru/ff0aaf8a
CO€IMHEHUS TIPOBOIHUKOB
51 Z?SI?TT;;II{;:;%;? :)Illa 3aKoH bubmorexa HOK
‘ https://m.edsoo.ru/ff0ab124
JIxoynsa-Jlenna
52 ?Sgglg;ggg;g I;Zgg;il Y1 MOIITHOCTH Eubmiorexa IOK
" https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
53 DNEKTPUYECKUE LIETTH U bubnmoreka [JOK

MOTPEOUTENH AEKTPUYECKON

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUEC

[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3apsbl.

54 3apsoKeHHBIE TEIa U UX Bubnmotexa HOK
p . . https://m.edsoo.ru/ff0abd2c
B3anmoieiictBrs. [1ocTOsTHHBII
ANEKTPUIECKUH TOK"
KontponsHas pabora no teme
"DIEeKTPUUECKUE 3aPSIIbL.
55 3a SDKGI;-IHI)IC Tema Hpni bubmaorexa LIOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoieiictBrs. [TocTOSHHBII
AIEKTPUYECKUN TOK"
56 ITocTostHHBIE MATHUTEI, HX
B3aMOJEHCTBUE
57 VYpok-uccnenoanue "M3yuenue 1 bubmuorexa [JOK
[10JIEH ITOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noae. MarauTHoe moJje
58 3eMJIM U €ro 3HaueHUe U KU3HU Bubmaorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3eMie
OmeIT OpcTena. MarauTHoe IoJie
59 BHeKTpHEeCKgro TOKa MaruutHoe Brbmiorexa LOK
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKA ¢ TOKOM
[IpuMeHeHwue 3EKTPOMarHiuTOB B
texHuke. JlabopaTtopHas padora bubnnoreka [JOK
60 " o 0.5 )
N3yyeHune neicTBUSI MArHUTHOTO https://m.edsoo.ru/ff0ac74a
0JI Ha MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENH TIOCTOSIHHOTO
ToKa. Mcronb3oBanue
DIIEKTPOABUTATENEH B TEXHUUECKUX
POl bubmuoreka [JOK
61 YCTpOMCTBaxX U Ha TPAHCIOPTE.

JIaGoparopHas paboTa
"KoHcTpynpoBaHue U U3ydyeHue
paloThI 27eKTpoIBUTaTeNs"

https://m.edsoo.ru/ff0ac86¢
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62

Omnbitel @apazest. 3akoH
3JEKTPOMArHUTHOM MHIYKLIHH.
[IpaBuiio Jlenna

63

Dnekrporeneparop. CrocoOsl
MIOJTYYEHUS NIEKTPUIECKOU
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX HCTOUHUKAX
SHEpPruu

64

[ToaroroBka K KOHTPOJIBHOM padboTe
1o TeMe "DIIeKTPUUECKHE U
MarHUTHBIC sIBiIeHUS"

65

KonTponbHas paborta no teme
"DneKkTpuYecKue U MarHUTHbIE
ABIeHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0ach14

66

Peseprubiit ypok. Pabora ¢
TekcTaMu 110 TeMe "TenoBeie
saBJjeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

67

Peseprubiit ypok. PaGoTa ¢
TekcTtaMu 1o Teme "llocTossHHbIN
AIEKTPUYECKUN TOK"

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

68

PesepBubiit ypok. PabGoTa ¢
TEKCTaMU I10 TeMe "MarHauTHele
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145
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9 KUIACC

KoaudecTBO 9acoB

DJIeKTpPOHHBbIe HM(POBbIE

Ne Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
. Beero POJIbHBIE e I — pa3zoBareJ e
padoTsI padoThbI pecypchl

MexaHnueckoe ABUKECHUE.

1 MarepuasbHas TOUKa 1

5 Cucrema otcuyeta. OTHOCUTENHHOCTD 1 bubnuorexa [JOK
MEXaHHUYECKOTO JIBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOIMHENHOE 1 bubnuorexa [JOK
JBVKCHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIMHENHOE

4 nekeHue. CpeaHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHEHHOE paBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBIKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKopOoCTh MPAMOJMHENHOTO

6 PaBHOYCKOPEHHOTI'O IBUKEHHUSL. 1
I'paduk ckopocT
JlabopaTtopHnas padota "OmnpenencHue

- YCKOpPEHHMS TeJa Mpu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM T10cKoCcTH"
CobOoauoe nagenne tea. OnbITh

8 lanunes 1
PaBHOMEpHOE ABIKEHHE TIO

9 okpyxHocTu. Ilepron u yacrora 1 bubnuoreka [IOK
oOpaenust. JInHeiHas u yrinosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpocTpeMUTEIBHOE YCKOPEHHE 1

11 Ilepsslii 3akoH HetoToHa. Bektop 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akoH HeroTona. bubmuorexa [IOK
PaBHozelicTBYyOMmIAsK cHiIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aga4 Ha npuMeHeHNe bubnuorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cuna ynpyroctu. 3axon 'yxa https://m.edsi.ru/fanecaZ
16 Pemenne 3amau no reme «Cuna
YIPYTOCTH
17 JlabopaTtopHas pabota «Omnpesenenne bubmuorexa [JOK
KECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tpenus httDs://m.edsi.ru/fanf738
19 Pemenue 3agaud mo teme «Cuia bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas padota "OnpenencHue bubmuoreka [JOK
K03 PHIIHEHTa TPEHUS CKOTBKCHHS" https://m.edsoo.ru/ff0af8be
20| Humoroma. Cuna ympytoct. Cana Bufimorera LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
Cuna TsDKeCTH ¥ 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOpEHUE CB060§H01"0 bubinorexa LIOK
https://m.edsoo.ru/ff0af044
naJeHus
VYpok-koHpepenuus "J{Brkenue Ten
23 BOKPYT TPAaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3amay nmo teme "Cuna BuGmiorexa 1IOK
24 TSDKECTH U 3aKOH BCEMUPHOTO

TaroreHusa"

https://m.edsoo.ru/ff0af5f8
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IIepBas kocMHUYECKast CKOPOCTb.

bubmuoreka [JOK

25 HeBecomocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHON TOUKHU.

26 AGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCBIO BpallCHUS

27 MowmeHT cuinsbl. LienTp TsxecTn

28 Pemenne 3agad mo teme "MomeHT bubmmoreka [{OK
cunbl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
n »

g | o s ook bor Sumorea 10K
B N " ’ https://m.edsoo.ru/ff0b0408

3aMMOICCTBHUE TEI

o | S pebor o o Bumorra 10K

o % " ’ https://m.edsoo.ru/ff0b06ec
BsaumonelicTBue Ten
Nmnynec Tena. UMnynbe Cuitbl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubmuorexa [JOK
VYupyroe u Heympyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJEHCTBUE

32 Pemrenue 3agad mo teme "3akoH bu6mmoreka [JOK
COXpaHCHHS UMITYIIbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeakTuBHOE
JIBI)KEHUE B MPUPOJIE U TEXHHUKE"

bubnuoreka [JOK

34 Mexanuveckasi paboTa U MOIITHOCTh https://m.edso0.ru/ff0b0ag4

35 PabGota cuibl TSDKECTH, CHIIBI bubnuoreka [JOK
YIIPYTOCTH M CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota «OmnpeneneHue

36 paboThI CUJIBI TPEHUS TIPH

PaBHOMEPHOM JIBUKCHUU TEJIa 110
FOpHBOHTaHLHOﬁ TTOBCPXHOCTU»



https://m.edsoo.ru/ff0af33c
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CBs13b SHEpruM U paboTHI.

37
IToreHumanpHas s3HEprus
Kunernueckas sueprus. Teopema o bubnuorexa [JOK
38 KUHETHYECKOM dHEPTUU https://m.edsoo.ru/ff0b0c32
3aKoH COXpaHEHUs SHEPTUHU B
39 MEXaHUKe
40 Jlaboparopnas padora «3yuenue bubnuoreka [JOK
3aKOHA COXPAHEHUS SHEPTHI https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe NBUKEHUE U €T0 bubmmoreka [{OK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KojeoaHusl. bubmuorexa [JOK
BeinyxieHHbIe KosieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
MareMaTryecKkuil U PyKUHHBIN
43 MasTHUKH
Ypok-uccnenopanue «3aBUCUMOCTb
44 Heppnoz[a KOer6aHI/II71 OT KECTKOCTH bubmmorexa LHOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MaccChl Tpy3a»
45 [IpeBpatienue s3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX
o | e eom Onpeac B LOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlaGoparopnas padota «I[IpoBepka
47 HE3aBHCUMOCTH IepHoJia KoJieOaHmit bubnnoreka [JOK
rpy3a, MOJABEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
Mexanuueckue BoaHbl. CBOMCTBa
48 MeXaHU4YeCKuX BOJH. [IpomonbHbIe 1 Eubmorexa TOK
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
VYpoxk-koHpepeHuus "MexaHndeckue
49 BOJIHBI B TBEPJIOM TEJIE.

CelicMuYeCKHie BOJIHBI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b197a
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50

3Byk. PacnipocTpanenue u orpaxeHnue
3ByKa

51

Ypok-uccienosanue "Habmonenne
3aBHCHMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

53

VYpoxk-koupepenuus "YIbTpa3ByK u
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXpaHEHHUS.
Mexanuveckue KojaeOaHus 1 BOJHBI"

bu6moreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas padora no teme
"3akoHbI coOXpaHeHHUsI. MexaHnueckue
KoJie0aHus U BOJHBI"

56

DJIEKTPOMArHuTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JEKTPOMArHUTHBIX BOJIH

58

Ypok-koudepennus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHmE 2JIEKTPOMArHUTHBIX
BOJIH JUUISI COTOBOM CBSI3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccnenosanue "N3yuenue
CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
MTOMOIIIBI0 MOOHMIIBHOTO TeedoHa"

bubnuoreka [JOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemenue 3amau Ha OIIPCACIICHUC
YaCTOTHhI U OJIMHBI BHCKTpOMaFHHTHOﬁ
BOJIHBI

61

DneKTpoMarHuTHas IpupoJa CBETa.
CkopocTts cBeTa. BonHoOBBIE CBOMCTBA
CBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. lIpsimonnuelinoe

62 pacipocTpaHeHue CBeTa. 3aTMECHHUS buGmorexa LIOK
C 1 https://m.edsoo.ru/ff0b3658
oJsiHIa u JIyHst
3aKoH OTpaxeHUs CBeTa. 3epKalia.
63 PemeHHep3a11aq Ha an/IMeHepHHe bubmaorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHHUS CBETA
64 [Ipenomnenue cBeta. 3aKoH bubnuorexa [JOK
MPEIOMIICHHUS CBETa https://m.edsoo.ru/ff0b3aea
[TostHOE BHYTpEHHEE OTpaKEHHE
65 ceera. Mcnonp3oBaHue MOJTHOTO bubnuorexa [JOK
BHYTPEHHETO OTPaKEHHUS B https://m.edsoo.ru/ff0b3c5c
OTNITHYECKUX CBETOBOIAX
JlabopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH yTJia
66 MPEJIOMJIICHHUS CBETOBOTO JIy4da OT
yIJla maieHusl Ha rpaHulie "BO3ayX-
cTexao""
Ypoxk-koupepennus "Hcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIuu3pl. OnTHYecKas Cuiia JIMH3BI ﬁtlj[IngH;I/(r)rT]eeIfjas (EE)?‘Iu{/ffOb3f2 c
. bubnuoreka [JOK
69 [TocTpoenune n3o00pakeHUH B JIMH3aX httos://m.edsoo.ru/ff0b444a
10| oxyerord pectrosmun i ommieckor BuGmorera I1OK
. i https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JINH3BI
71 VYpoxk-koHpepenuus "OnTuaeckue bubnuoreka [IOK
JIMH30BBIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 xak onTryeckast cuctema. bubmuoreka [JOK

3penue

https://m.edsoo.ru/ff0b4684
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Ypok-konpepenmus "ledexTs

73 n
3penus. Kak coxpanuts 3peHue
Paznoxenne 6e10ro cBeTa B CIIEKTP.

74 Omnertel HetoTona. Crioxenue bubnuorexa [JOK
CIIEKTPaJIbHBIX LIBETOB. Jlucniepcust https://m.edsoo.ru/ff0cOf4c
cBeTa
Jlaboparopnas padota "OmNbITHI 11O

KEHU IO CBETA B CIIEK
75 flasgsnpim;l/(l)}g ZJ;OGTZ preG:I?Mesos HTIE)I/I bubmmorexa [TOK
https://m.edsoo.ru/ff0cOe2a
UX HaOJI0/IEHUH Yepe3 LIBETOBBIE
¢bunbTpe"
Ypoxk-npaktukym "BosHOBBIE

76 CBOICTBa cBeTa: JUCIEpCHs,
uHTepdepeHus u audpaxms”

77 OmnbiTel Pe3epdopna u rmuranerapHas bubmuorexa [JOK
MOJIeJb aToMa https://m.edsoo.ru/ff0c12a8
[Toctrynatel bopa. Moaens atoma

8 bopa

79| arovow. Kar, Momefoarete Bu6motexa LIOK

https://m.edsoo.ru/ff0c144c
CIEKTPbI

80 Ypok-nipaktukym "Habmonenne bubmuoreka [JOK
CIIEKTPOB MCIyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTrBHOCTE U €€ BUIIBI bubmorexa [IOK

https://m.edsoo.ru/ff0c1672

82 CtpoeHnue aTOMHOTO sipa. bubnnoreka [JOK
Hyxnonnas moaens https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHBIE IPEBpAILICHUS. bubnuoreka [IOK
N3oTtomns https://m.edsoo.ru/ff0clald

84 Pemienue 3agad mmo treme: bu6mmoreka [JOK

"PanuoaktuBHBIE peBpalieHus"

https://m.edsoo.ru/ffOclb4a
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85

IIepuon nonypacnana

VYpoxk-konpepenuus "PagroakTHBHBIE

bubmmoreka [{OK

86 U3JIY4YEHHUS B IIPUPOAE, MEIULIAHE,
- " prpoa AR https://m.edsoo.ru/ff0c2126
TEXHUKE
SlmepHble peakiun. 3aKOHbI
87 CC?XI?&HGHESI 3a11§9m0130ro Y MacCOBOTO bubmaorexa LIOK
https://m.edsoo.ru/ff0c1c58
qucen

88 DHeprusi CBSI3u aTOMHBIX siiep. CBsi3b bubnuorexa [JOK
Macchl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemrenue 3amau o teme "SAnepHbie
peakuun"

90 Peakuuu cuHTe3a u ieneHus saep. bu6moreka [IOK
Wctounuku saeprun CoJHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypoxk-koudepenius "SAnepras

91 sHepreTuka. JlenicTBus
PaIMOaKTUBHBIX U3TydeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJLHOU paboTe

92 1o TeMe "DJIEKTPOMarHUTHOE MOJIE. bubmuoreka [JOK
DJIeKTPOMArHUTHBIE BOJIHEI. https://m.edsoo.ru/ff0c223e
KBanToBsie sBneHus"

KontponbHas paboTa mo teme

93 "DJIEKTPOMArHUTHOE TOJIE.
DIIEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBsie sBieHus"
[ToBTOpeHue, 0000IICHNE.

94 JIabo IE;)TO H;JIC aGIJ;TLI 10 KypcC bubmorexa [IOK
i PaTOPHbIC p N ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue Ten
[ToBTopenue, o0oOmeHue. Pemmenue
95 pacquli){le u Ka‘leCIfBeHHLIX 3a7a4 1o Bubmzorexa LIOK
" " https://m.edsoo.ru/ff0c2572
Teme "TennoBble MPoLeCcChl
96 [ToBTOpenue, 06061eHue. Pemenue bu6mmoreka [JOK
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pacyYeTHBIX M KAU€CTBEHHBIX 33]1a4 110
teme "KIIJ[ TeroBeix qBurarenein”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, 06061meHue. Peenue

97 pacyYETHBIX U KaYE€CTBEHHBIX 3a7a4 10 1 Bubnmotexa HOK
" " https://m.edsoo.ru/ff0c2b30
teme "KII/I anekTpoycTaHOBOK
I1 .
08 | Tabopumopmuie paborst no Kype ) i BuGnorexa LOK
nC patob P " pey https://m.edsoo.ru/ff0c2c52
BETOBLIE SABJICHUS
IT .P
o | ramopeme slimeme iborc | Buorrs LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHUKE
IT 000 . Pab
100 rexcramn o tewe "KoncGanma 1 i BuGmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
101 | Texereens ne e rCnemante i BuGnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 1o TeMe "KBanToBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTAMME
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