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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma 1o ¢pu3nke Ha ypoBHE 6a30BOT0 00IIETO 0Opa30BaHUs COCTABIICHA HA OCHOBE
MOJIOKEHUH U TpeOOBAaHUHN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenibHO Mporpammel, ripeAcTtaBieHHo B DI'OC 00O, a Takxke ¢ yueTom
benepanbHON paboueit mporpammsel BociuTanus u Konueniuu npenojiaBanus yueOHOro
npeaMera «Pusukay.

CopepxaHue mporpaMmbl MO (U3MKE HAMpaBICHO Ha H3yYEHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH YYaIIMXCsl U H3YYEHHE OpraHu3aluuu (PU3MKM Ha JEATENbHOCTHOW oOcHOBe. B
nporpaMme 1o (u3uKe HAOMIOAAIOTCS BO3MOXKHOCTH HW3YYEHHS MPEIMETOB B paMKax
tpeboBanuiit ®I'OC OOO Kk cTaHAAPTHBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKkKe MEXKIPEAMETHbIC CBSI3M €CTECTBEHHOHAYYHBIX NPEIMETOB Ha YpOBHE
06a30Boro 00111er0 00pa30BaHUS.

[IporpamMma mo ¢u3uke ycTaHaBIMBAeT OOLIUI yueOHBIM MaTepuan Mo rojgaMm OoOydeHHUS
(o ximaccam), mpeyiaraeT IpUMEPHYIO TOCIIEA0BAaTEIbHOCTh U3YUEHHsI TEMbI, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUS MPEIMETHOTO COIEPKAaHUA U yUETE BO3PACTHBIX MEPUOJIOB O0yUEHUSI.

[Tporpamma o ¢u3uke paspaboTaHa ¢ HENbI0 OKa3aHUS METOANYECKON MTOMOIIN YIUTEITIO
B CO31aHUU paboyel MPorpaMMel 10 y4eOHOMY MTPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX HAYYHBIX OOBHEKTOB,
3aKOHBI UCXOJST U3 OCHOB MPOLIECCOB U SIBJICHU, N3y4aeMbIX XUMUHU, OMOJIOTHH, aCTPOHOMHH U
¢u3nveckoil reorpaduu, BHOCHT BKJIQJ B IOJYYCHHE E€CTECTBEHHOHAYYHOM KapTHHBI MUpA,
oOecrnieunBasi HauOosee pusnueckre HOpMbl MPUMEHEHHs] HAYYHOTO METO/1a TTO3HAHUSI, TO €CTh
BBIXO/] M3 TIOCJICAOBATEIBHBIX 3HAHUI. O MUD.

Opna U3 TTIaBHBIX 3a/1a4 00IIECTBEHHOTO 00pa30BaHUs B MOCIEI0BATEIILHOM 00pa30BaHUH
3aKioyangach B paHHEH €CTeCTBEHHOHAYYHOW TIPaMOTHOCTH M HMHTEpEce K HayKe Cpeau
YUaIIAXCS.

OOyuenue ¢usuke Ha 0a30BOM YpOBHE NpEANoiaraeT BIaJeHHWE KOMIIETEHTHOCTHIO,
XapaKTEpU3YIOIIEH €CTEeCTBEeHHOHAYYHYO IPaMOTHOCTb:

e Hay4yHOE OOBSICHEHUE SBJICHHI;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYUHBIX MCCIIEJOBAHUM;

e MHTEPHPETUPOBATH JaHHBIE U MCIIOJIH30BaTh HAyUHbIE JOKAa3aTEeNIbCTBA /ISl MOJIYUYCHUS
BBIBOJIOB.

[lenn w3ydyeHuss Qu3uku Ha ypoBHE 0a30Boro oOIero oOpa3oBaHUs HEOOXOIUMO B
Konuenmun mnpenonaBanust ydyeOHoro mnpeamera «Pusmka» B 00pa30BaHUM OpraHHU3alUi
Poccuiickoit ®enepauuu, peaau3yromMX OCHOBHbIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yTBepkaAcHHON pemenneM Kosnernn MunncrepcrBa npocsenienus Poccuiickont denepannn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).

Henu nzyvyenus pU3NKH:

e MpuoOpeTeHrne HHTEpeca U CTPEMIICHHS O0YJArOIINXCsl K HAYYHOMY U3YYECHHIO TIPUPO/IBI,
Pa3BUTHE UX UHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHUE IMPEACTABICHUHM O HAy4YHbIX METOJAX INIO3HAHUSA W  YIIPABICHUE
MCCIIETIOBATEIILCKUM OTHOIIIEHUEM K TPUPOIHBIM SIBICHUSIM;

e METOJbl HAYYHOI'O MHPOBO33pPEHHS KaK PE3YyJIbTaT M3YYEHUsS OCHOB MaTEepuu U
byHIaMEHTAIBHBIX SIBIICHUN (DU3UKH;

e TMpEACTaBICHHBIC PONUKU (PU3UKU IS PAa3BUTHUS JAPYTUX BHUJOB HAYKH, TEXHUKUA U
TEXHOJIOTHH;

e pa3BHUTHE TPEJCTABICHHBIX BO3MOXKHOCTEW O Oyaymiem Oymymiedt mpodeccruoHanbHON
NeSATeTLHOCTH, CBSI3aHHON ¢ (PU3HMKOM, MOATOTOBKA K TEPCIEKTUBY OOY4YEHHUS B 3TOM
HaIIPABJICHUU.



JlocTiwkeHne STUX Leled mporpaMMbl 1O (UM3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa30BaHus NPH PEILICHUH CIEIYIOUINX 3a4aY :

e TPHOOPETEHUE 3HAHUHN O CIIOKHBIX KOHCTPYKIIHSX BEIIECTB, O MEXaHUYECKHX, TEIUIOBBIX,
SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBBIX SABJICHUAX

e TMpPHOOpPETEHHWE YMEHUH ONKUCHIBATH W OOBSACHATH  (DU3MYECKHE SBJICHUS C
HUCITIOJIB30BAHUEM UMCHOIIUXCS 3HaHI/If/'I;

e OCBOGHHE METOJOB pEHICHUs NPOCTEHIIMX pACYETHBIX 3a7a4 C WCIOJIb30BaHUEM
du3nUecKux MoieNel, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33/1a4;

e TMPOBEJCHUE YMEHHWI HAONIOJCHHS 32 MPUPOJHBIMU SIBJICHUSIMHU U TPOBEICHHS OIBITOB,
1abopaTopHBIX PabOT W IKCHEPUMEHTATBHBIX HWCCICIOBAHUA C WCIOJIb30BaHUEM
U3MEPUTEIIBHBIX PUOOPOB;

e OCBOGHHE MNPHEMOB pPabOT ¢ WHpopManued o (GU3MUECKOM CONEp)KAHUH, BKIIOYAS
UHQPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHHSIX (QU3UKH, aHAIN3 U KPUTHIECKOE H3MEPCHHE
uHpOpMaLnu;

e 3HAKOMCTBO CO cdepaMu TPOPECCHOHATBHON NEATETLHOCTH, MEPEXObl C (PHU3UKOU, U
COBPCMECHHBIMUA TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUXKCHUAX (1)H3I/I‘-ICCKOI>1 HAyKH.

[To m3ydyenuro ¢pusnku (60a30BBIN YPOBEHB) HA YPOBHE 0a30BOr0 00IIET0 0Opa30BaHUsI OTBOIUTCS
238 vyacoB: B 7 kitacce — 68 yacoB (2 yaca B He/IeN0), B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO),
B 9 xacce — 102 yaca (3). yac B Hezemo).

[Ipennaraemsiii B mporpamme 1o GU3MKe MepeyeHb JabopaTOPHBIX paObOT U ONBITOB HOCHUT
PEKOMEH/IaTeNIbHBIN XapaKTep, yYUTENb JelaeT BbIOOp MpOBeIeHUsl J1adOopaTOpHBIX paboT U
OTIBITA C YYETOM MHIUBUIYAJIHHBIX OCOOCHHOCTEH 00yYaromMUXCs, CIIMCKA YKCTIEPUMEHTAIBHBIX
3aJJaHuM, MIpeIaraéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOTO dK3aMeHa o (hU3HKe.

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Pa3nes 1. ®u3nka u ee posib B NO3HAHUHM OKPY/KAKOLIEro MUpA.

®usnka — Hayka 0 npupoze. SBnenns npuponbsl. Pusznyeckue SBICHUSA: MEXAHUYECKHE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue pa3mepsl. M3mepenue (bu3nyecKux BeNIMYUH. Pu3nueckue
npubopsl. [TorpenrHocts u3MepeHnid. MexayHapoHasi CHCTEMa YCTaHOBKH.

Kak ¢u3uka m apyrue ecrecTBEHHblE HayKu H3ydaroT Ipuponay. EcrecTBeHHOHay4YHBIN
METOJ TMO3HaHMA: HaONIO/IEHUE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBUIKEHHUE THUIOTE3BI,
OKCIIEPUMEHT 10 BHEUIHeW rumore3e, oObsicHeHHe HalOmoaeHust sBieHus. Onucanue
¢du3nueckux TpeOOBAHUI C MOMOIIBIO MOJIENIEH.

Hemoncmpayuu.
1. MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.
2. ®usnueckue mpuOOPHI U MPOBEICHUE U3MEPEHNUN OOBIYHBIM U IU(POBBIM MPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. OHpCIleJ'IeHI/IC HCHBI ACICHUA U3MCPUTCIIBHOI'O an6opa.



W3mepenne pacCcTOsTHUN.
N3mepenne oObema )KUIKOCTH U Tejla Tela.
Ornpezenienne pa3MepoB MaJIEHbKUX TEJl.
N3mepenne Temmeparypbl TpH TIOMOIIM JKHJIKOCTHOTO TEPMOMETpa M JaT4MKa
TEeMIIepaTyphI.
6. IlpoBeneHune wuccienoOBaHMS KOHIENTYAJIbHBIX THIIOTE3: JAJBHOCTh IMOJETA IIAPUKA,
MYIIEHHOTO 110 TOPU30HTAIIH, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA MAICHUSI.

Pa3zgea 2. [lepBoHayasibHbIE CBeJEeHUS 0 IOCTPOEHUH BellecTBA.

CrtpoeHue BElIeCTB: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE CTPOCHUE
00BeKTA.

JBrm>xeHue YaCTHII BeniecTBa. CBI3b CKOpOCTH JIBHYKCHUS YaCTHI] c
TeMriepaTypoii. bpoynosckoe nBwkenue, nuddys3us. BzaumoaeiicTBue YacTHI[ BEIIECTBA:
MPUTSOKEHUE W OTTAIKUBAHHUE.

ArperatHple  COCTOSIHHUS ~ BEIIECTB: COCTaB  Ta30B, JKUJIKOCTEH W TBEPABIX
(KpuCTaINTMYECKUX) TeJ. B3auMoCBs3b MeXIy SIBJICHUSAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSHUSIX U HMX aTOMHOMOJEKYISPHBIM cTpoeHreM. OcOOEHHOCTH arperaTtHbIX YCTPOWCTB
BOJIBL.
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Hemoncmpayuu .

1. HabGmronenue 6pOyHOBCKOTO JIBHXKEHUSI.
HaGmronenne nuddy3un.
3. HaOmionenuwe 3a HampaBieHHEM, OOBICHAEMBIM MPUTSHDKEHUEM WM OTTAJKUBAHUEM
YacTHI] BELLIECTBA.
Jlabopamopnuvie pabomot u onvimel.

no

1. OrmeHka JuaMeTpa aToMa METOJIOM PSIJIOB (C MCIOJIb30BaHHEM (oTorpaduii).
2. OnbIThl O HAOJIIOACHUIO TEMJIOBOTO PacIIMpeHHs ras3a.
3. OmnbITel 0OHAPYKEHBI MO IEHCTBUIO CUIOBOTO MOJIEKYJISPHOTO MPUTSHKEHHUS.

Pa3nen 3. /IBu:keHue U B3auMO/IeiicTBHE TeJl.

Mexanuyeckoe nBUxkeHue. PaBHoMepHOE 51 HEPABHOMEPHOE
neukeHune. Ckopocts. CpeiHsisi CKOpPOCTh NPU HEPAaBHOMEPHOM JIBWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SBnenne wuHepuuu. 3aKkOH UHEpUMU. B3aumozelicTBue Ten Kak NPUYMHA W3MEHEHUs
CKOPOCTH JABM)XEHHs Tena. Macca kak Mepa MHepTHOcTH Tena. [ImotHocTh BemiectBa. CBs3b
IUIOTHOCTH C COZIEP’)KaHUEM MOJIEKYJT B €IUHHIIE 00beMa BEIleCTBa.

Cuna Kkak XapakTepucThKa B3aumozeiictBus Ten. Cujma  ympyroctTh M 3aKOH
I'yka. I3Mepenne cuibl ¢ MOMOLIBI0 AMHAMOMETpA. SIBlIEHUE TATOTEHUS U cuia TskecTH. Cuita
TSOKECTH Ha Jpyrux IuiaHerax. Bec Ttema. HeBecomocTs. CloxeHHe cui, HampaBlIEHHBIX IO
onHON mnpsmoi. PaBHonelicTByromas cuna. Cuna TpeHus. TpeHue CKOJIBXEHUS U TpEHHe
HeokugaHHo. OOydeHre B IpUpOJie U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4ecKoro IBH)KEHUS Tena.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUKEHHUS.

HabGnronenue siBeHni HHEPIUH.

Habmronenue 3a n3aMeHeHHEeM CKOPOCTH MPH BKIFOYEHUH TE.

CpaBHEHHE MaCCHI 110 B3aUMOJICUCTBHUIO TEJ.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMO.
Jlabopamopnwvie padbomot u onvimul.
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1. OrmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKEHHS (IIapuKa B KUIKOCTH, MOJAETU
aBTOMOOWJISI U T. 11.).

2. OmpeneneHue cpeiaHel CKOPOCTH CKOJBKCHHS OpycKa WM IIapuKa 1O HAKIOHHOMN
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.

4. OnpIThl, JEMOHCTPUPYIOIIME CHIy BO3JCHCTBUS  (ZedopManuu) NPYXKHUH  OT
IIPUJIOKEHHOM.

5. OmnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTbH CHJIBI TPEHHUs OT Beca Tejla M XapakTepa
COIPHUKACAIOLIUXCS JIUII.

Pa3znea 4. /laBjieHne TBepAbIX TeJl, )KMAKOCTEH U rasa.

Jasnenue. BoaMoXHOCTH yIIPaBICHHUS u YBEIIUYCHUS naBieHwus. JaBineHue
ra3a. 3aBUCMMOCTb JaBJICHUA Ta3a OoT o0bema, TemmepaTypsl [lepenaya naBieHus TBEPIBIMU
TeTaMH, XUJAKOCTAMH W Ta3amu. 3akoH [lackams. [IlHeBMaTndyeckue MalivHbL. 3aBUCUMOCTh
MaBJICHUST  JKUAKOCTH  OT  dHepruu. ['mapocratmyeckuii  mapanokc. CooOuraronuecs
cocyabl. ['mapaBnuveckre MeXaHNU3MBbI.

AtMocdepa 3emnn u atmocepHoe napneHue. [I[puduMHbBI CyIIECTBOBAHUS BO3AYIIHOTO
noroka 3emiu. OmbiT  Toppudeum. M3mepenne atmocdepHOro  JTaBiICHHS. 3aBUCUMOCTD
atMoc(epHOro JaBlieHUsT OT BBICOTBI Haja YypoBHeM Mops. [Ipubopel ans  u3MepeHus
aTMoc(hepHOTro JTaBICHHMS.

JleiicTBHE JKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaromas (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypPhl.
Ilepenada naBiueHus KUIKOCTBIO U Fa30M.
Coob1maronmecs: Cocy/sl.
I'mppaBnnueckwii mpecc.
[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHS.
3aBUCHMOCTh BBITAIKUBAIOUIEH CHIIBI OT 00beMa MOrpyKEHHOM YacTH Tella U MJIOTHOCTH
KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BHITECHEHHOMN YKUIKOCTH.
VYcnoBue maBaHMS TeN: IUIaBaHME WM TIOTPY)KEHHE Tel B 3aBUCUMOCTH  OT
COOTHOILEHUS TUIOTHOCTH TeJIA U )KUJKOCTH.
Jlabopamopnwvie padbomut u onvimol.
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1. HccrnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 0ObeMa MOTPYKEHHOW B JKHJIKOCTH
YacTH TeJa.

2. OmnpeneneHve BBITAIKWBAIOMICH CHUJIBI, JEHCTBYIONIEH Ha TeJIO, TMOTPYXKEHHOE B
KUJKOCTb.

3. ITlpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOIICH CHUJIBI, TEWCTBYIOIIEH HA TENO, B KUIKOCTH,
U3 Macchl Tena.

4. OmpIThI, JEMOHCTPUPYIOIINE CUJIOBYIO HATrPy3KY, BBITAIKUBAIOINIYIO, JIEHCTBYIONIYIO Ha
TENO B JKUIKOCTH, OT 00beMa MOTPYKEHHOU B KHJKOCTh YAaCTH TeJa U OT TUIOTHOCTH
YKUJTKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WIM NPOCKTUPOBAHHME JIOAKU U OINpEJEICHUE ee
IPy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHEPrus.

Mexanudeckas pabora. MOIIHOCTS.

[IpocTeie MeXaHWU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecus
peruara. [lpumenenne mpaBui  paBHOBeCcHs  pblyara K OJIOKY. «30JI0TO€  TIPABHIIO»



mexanuku. KIIJI mnpocteie kputepuu. [IpocThle MexaHu3Mbl B OBITY U MEXaHHYECKOE
obopyoBaHue.

Mexanunueckas sHeprusi. Kunernueckas u noreHuuanbHas 3Heprus. [IpeBpaiienue o1Horo
BHJIa TEXHUYECKOMN SHEPTUU B APYTrol. 3aKOH COXPAHEHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl NpOCTHIX KPUTEPUEB.
Jlabopamopnwvie pabomot u onvimeol.

OnpeneneHue CUbl TPEHUS IPU JBUKCHUH TENa 110 TOPU30HTAIBHON IIOBEPXHOCTH.
HccnenoBanue yclI0BUM paBHOBECHUS pblyara.
N3mepenne KII/] HakiIOHHOM INIOCKOCTH.
4. H3ydeHne 3aKOHONATENBCTBA 10 COXPAHEHUIO XUMHUYECKON SHEPTUH.
8 KJIACC
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Pazpgen 6. TersioBbIe IBJICHUS .

OCHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO-KMHETHYECKUX TEOpU BeliecTBa. Macca u pa3Mepbl
aTOMOB UM MOJIeKYyJ. ONbIThL, TMOATBEPKAAIOIINE OCHOBHBIE IOJOXKEHUS MOJIEKYISPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPAOro, KUJIKOTO U Ta3000pa3HOTO COCTOSHUA BemiecTB. Kpucramnudeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, KHUAKOCTEH U TBEPBIX TET HA OCHOBE TIPHUHIIAIIOB
MOJIEKYJIIPHO-KMHETUYECKOW  Teopuu. CMauMBaHUE M KanWULBIpHbIE siBiIeHUs. TerioBoe
pAaCIIMPEHUE U CHKATHUE.

Temneparypa. Temneparypa CBsI3U co CKOPOCTBIO TEIJI0BOrO JIBUKCHUS
yactuil. BHyTpenHuss sHeprusi. CriocoObl M3MEHEHHsI BHYTPEHHEH SHEpruu: Terwionepenadya u
COBEpIIICHCTBOBaHWE  palOTHL. Buapl  Temonepenayu:  TEMJIONMPOBOJHOCTh,  KOHBEKIIHUS,
W3JTyYEHHE.

KomnuecTBo TemIoThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermIooOMEH M TEIUIOBOE
OTHOIIIEHUE. YpaBHEHHE TeruioBoro oOananca. [ImaBneHue u OTBepAeBaHHE KPUCTAIUIMUECKHUX
BCIICCTB. Y AelbHAas TEIJI0Ta iaBnenus. [lapooOpazoBanue u
koHaeHcauus. Ucnapenue. Kunenue. YaenbHas — Temiora  napooOpa3oBaHMsl. 3aBUCUMOCTh
TEMIEPATYPhI OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHAs TEIJI0Ta CTOPAHMUSL.

[Mpuntuner pabotel TeroBbix aBurateneit KIIJ[ TermoBoro npurarens. TeroBsie
JIBUTATENH U 3aLIUTa OKPY>KarOUIeH Cpeibl.

3aKoH COXpaHEHUs U TPeoOpa30BaHUs SHEPTUH B TEIUIOBBIX MPOIECCaXx.

JMemoncmpayuu .

Hab6mronenne 6poyHOBCKOTO JBHKEHUS.

Habmonenue nudpdysumn.

HaGnroeHue 3a HanpaBIeHHEM CMAaYMBAHHS U KAMJUIIPHOTO BO3/ICHCTBHSL.
CobmnroieHue TeroBOro pacuIMpeHus Tell.

V3MeHeHne TaBIeHHs Ta3a PH COXpaHeHNH 00beMa M HarpeBa MITH OXJIKICHHUS.
[TpaBuia u3MepeHus TeMIeparTyphl.

Bunael Terionepenayn.

OxJaxJIeHne Ipu COBEPILICHCTBE pabOTHI.

Harpes mipu coBepiieHu# paboThI POU3O0IIIE.

© Nk wNE



10. CpaBHEHUE TEIIOEMKOCTEN PA3IMUHBIX BEIIECTB.
11. HaOironeHue 3a 30JI0TOM.
12. Co0uro/ieHre TIOCTOSTHHON TEeMIIepaTyphI IIPH TUIABICHHH.
13. Mozenu TeIUIOBBIX ABUTATEIIEH.
Jlabopamopuwie pabomsl u onvimel.

OnbITHl OOHAPYKEHBI 110 IEHCTBHIO CUIIOBOTO MOJICKYJISIPHOTO MPHUTKEHHUS.
OneITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnpIThI 10 COOMIOAEHUIO TEIIOBOTO PACUIMPEHUS I'a30B, KUAKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBiIeHUs BO3AyXa B OAJUIOHE MINPHILIA.
OnbITE, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTH JaBJCHHS BO3/AyXa OT €ro oodbema u
HarpeBaHus WINA OXJIaKICHUS.
6. IlpoBepka rumoTe3pl JUHUI B 3aBUCUMOCTH OT JUIMHBI CTOJOMKAa JKUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HabnroneHue 3a M3MEHEHHUEM BHYTPEHHEH SHEPrUU Tella B Pe3yJbTaTe TeIUIONepeaadn u
paboThI BHELIHUX CHJL.
8. HccnenoBaHue siBIEHUI TEMI000MEHA IPU NEPEMEILINBAHNN XOJIOJHON U ropsAYeil BOJBI.
9. OmpeneneHne KOJIUYECTBA TEIIOThI, NOJYYEHHOM BOJBI IIPU TEIUNIOOOMEHE C HArpeThiM
METAIIMYECKUM LIUIUHIPOM.
10. OmnpeneneHue yAeabHOU TEIUIOEMKOCTH BEILIECTBA.
11. WccnenoBanue npouecca yHUYTOKECHHUS.
12. OmnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3yXa.
13. OnpeneneHue yAeabHOM TEII0THI IJIaBICHUS JIba.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexkrpuzanus Tein. J[Ba BHJa 3JEKTPUUECKUX 3apsaoB. BzaumoneicTBue 3apsuKeHHBIX
Tes1. 3akoH KysoHa (3aBUCMMOCTb CUJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TeJl OT 3apsijia 3apsijioB U
PAcCTOSIHUSA MEXY TeJIaMu).

Onekrpuueckoe noise. Hanpsoxk€aHnocTs BHemHMX —nosied. [IpuHnun — cynepnosunuun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn »siekTpuyeckux  3apsaoB. DJIIEMEHTapHbI  MexaHu3M  3apsnaa. CtpoeHue
aroma. [IpoBogHuky u quanexkTpuku. /s coxpaneHus 3apsiaa.

ONEKTpUYECKUH  TOK. YCIOBUSL ~ NOJLAEpXKaHUS  ToKa. ICTOUHMKM  IOCTOSSHHOTO
TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE). DIEKTPUUYECKU
TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas  1enb. Cuwiia  Toka. DnekTpuueckoe — HanpspbkeHue. ConpoTHBIEHNE
IIPOBOJHMKA. Y IEJIBHOE COINIPOTHBIICHUE BELIECTBA. 3aKOH Oma TUISL ydJacTka
uenu. [locnenoBarenbHoe U NapauIeIbHOE COETMHEHUE POBOIHUKOB.

PaboTa m MOIIHOCTH OTKJIIOYEHUs Toka. 3akoH Jlkoyns—JleHna. DnekTpuyeckue Lenu u
AIIeKTpUYecKasi SHeprus norpedurens B 0bTy. KopoTkoe 3akitoueHue.

ITocTtosiHHBIE Mar"urel. Bzanmonelicteue IIOCTOSTHHBIX MarHuToB. MarautHoe
nmoie. MaruntHoe Toie 3eMIM W €ro  3HaueHWe g JkM3HM  Ha  3emure. OmObIT
Opcrena. MaruuTHOe ~ Moj€  BBIKIOYAaeT  TOK. [[puMeHeHme  2JIeKTpoMarHuTtoB B
TeXHHKE. /[eficTBUE MarHUTHOTO MOJISi Ha MPOBOJHUK C TOKOM. DJIEKTPOABUTaTEIb TOCTOSTHHOTO
ToKa. Mcrnonb3oBaHue 3J€KTpOJABUTATENEH HA TPAHCIIOPTE B TEXHUYECKUX YCTPOMCTBAX M Ha
IpUpOJIE.

OnbIThI Qapanes. fABneHue 3JIEKTPOMATHUTHOMU uHayKuuu. [Ipasuiio
Jlennia. Dnexkrporeneparop. CriocoObl MOTYUISHUSI AIEKTPUIECKON IHEPTUN. DIICKTPOCTAHIINN HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

a ks wne

Hemoncmpayuu.
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DJIeKTpHU3anus Tell.

JIBa BUA DIEKTPUYECKUX 3aPsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEHCTBHE IIIEKTPOCKOIIA.

DIEeKTpOCTaTUYECKast NHIYKIIHS.

3aKOH 0 COXPAaHEHUH JIEKTPUUECKUX 3apPsII0B.

ITpOBOAHMKY U TUDIIEKTPUKH.

MogenupoBaHue CUIOBBIX I'PAHULL OTKPBITHIX MOJIEH.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JlelcTBUS MO OTKJIFOYEHHUIO TOKA.

. DIEKTPUYECKHUI TOK B KUJIKOCTH.

. I'a30Bb1l pa3psia.

. I3mepenune cuiibl TOKa aMIepMeTpoM.

. I3Mepenune HanpsiKeHus: BOJIbTMETPOM.

. Peocrar 1 Mara3uH conpoTHUBIICHUH.

. B3aumoeiicTBrE TTOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH pa3/eiICHHUs MOJOCOB MAarHUTa.

. MonenupoBanre MarHUTHBIX MMOJIEH TOCTOSIHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarautHoe nosie Toka. DJIeKTPOMarHur.

. JleficTBME MarHUTHOIO MOJISI HA TPOBOJHUK C TOKOM.

. DJEKTPOIBUTATEIb MTOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUI 3J1€KTPOMAarHUTHOW UHTYKLIUH.

. Onbitel Papanes.

. 3aBUCUMOCTb HANPABJICHHUS] HHAYKIIMIOHHOT'O TOKA OT YCIOBUI €r0 BO3SHUKHOBEHHMSI.
25.

DJeKTporeHepaTop ToKa.

Jlabopamopnwvie padbomot u onvimel.

N =
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10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbITHI MO HAOMIOIEHUIO 32 DNIEKTPU3AIMEH Tell MPOBOJIHUKOB U TIPU COMPUKOCHOBEHUU.
JelictBMe wuCCIENOBAHUS TPUBOAUT K TIOSABJICHUIO TMOJEH HA NPOBOJHUKAX U
JUAIEKTPUKAX.

COopka 1 mpoBepKa IEKTPUUECKON 1IENU MOCTOSIHHOTO TOKa.

W3mepenne u peryaupoBKa CUJIbI TOKA.

N3mepenne u peryaupoBaHue HaApsHKCHUS.

HccnenoBanue B 3aBUCUMOCTH OT CHJIBI TOKa, MAYILIErO Yepe3 pe3ucTop, OT pe3ncTopa
COTIPOTHUBIICHUS U HAIIPSOKEHUST HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOLIME BO3ACICTBME MPOBOJHMKA HA €ro JUIMHY, I[UJIOIIAIb
MOTIEPEUHOT0 CEYCHUSI U MaTepHal.

[IpoBepka mpaBuil CIOKEHHSI HANPSHKEHUH MPHU MOCIEI0BATEIbHOM COEIMHEHHH JIBYX
PE3UCTOPOB.

[IpaBuna npoBEepKH CHUIIBI TOKA MPH MMAPATIIETbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne padOTHl OTKITIOYEHUS TOKA, UAYIIETO Yepe3 Pe3UCTop.

OrnpeneneHre MOIUTHOCTH TOKA, UCIIOIb3YEMOTO Ha PE3UCTOPE.

WccnenoBanme 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HAMPSOKEHUS Ha
HEH.

Onpenenenne KII/] narpesarens.

HccnegoBanye MarHUTHOTO B3aUMOJICHCTBUS OCTOSHHBIX MArHUTOB.

N3yuenne MarHUTHBIX TIOJIEW TIOCTOSSHHBIX MAarHUTOB TPH WX OOBEIUHEHUH U
pazJieJIeHuN.

[IpoBepbTe nelicTBUE BKIIOUEHUS TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThl, JEMOHCTPUPYIOLIME CHIIY B3aUMOJEUCTBUS KATYIIKM C TOKOM M MarHUTHOU
CHJION TOKA U HAIlpaBJICHUEM TOKa B KaTYIIIKE.

N3yuenune neiicTBUS MarHUTHOTO MOJISI HA IPOBOJAHUKE C TOKOM.



19. KoHcTpynpoBaHue 1 U3y4eHue paboTsl SJEKTPOIBUTATEIS.

20. Usmepenne KIIJ[ anekTpoaBuraTeIbHON YCTaHOBKH.

21. OnbITBl 1O HCCJEIOBAaHUIO SIBJICHUM 3JIEKTPOMArHUTHOM MHIYKIMM: MCCIEI0BAaHUE
M3MEHEHUH 3HaYeHUH U HamlpaBlIeHUS MHIYKLIIHOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexanuueckue siBJIeHHSA.

Mexanuueckoe BHKeHue. MarepuaibHas Touka. CucremMa orcuyeTa. OTHOCUTEIBHOCTD
MEXaHUYECKOr0  JIBM)KEHHs. PaBHOMepHOEe — mpsiMONMHEiHOEe  ABMeHue. HepaBHOMepHOE
IpsIMOJIMHENHOe JBUKeHUe. CpeHsAss M MIHOBEHHAs CKOPOCTb Te€la IpPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyckopeHHOE mpsiMosinHeliHOe nBrokeHne. CBoOogHOe maneHue. OmbIThI
lanunen.

PaBHOMepHOe nBUKeHUE 1O OKpyxkHOCTH. [lepuon u nepuon obpaumenus. Jluneitnas u
YIJI0Basi CKOPOCTh. LIeHTpocTpeMuTenbHOE YCKOPEHUE.

IlepBbiii 3akoH Hprorona. Bropoit 3akon Herorona. Tperuit 3axkon Hserorona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ynpyroctu. 3akon ['yka. Cuna TpeHus: Cuiia TPEHHUS CKOJIBKEHHUS, CUJia TPEHUs
HEO0XXUJIAHHO, JPYTHe BUAbl TPEHUH.

Cuna  TsHKeECTM M 3aKOH  MHPOBOIO  TATOTEHMs. YCKOpPEHHE  CBOOOJIHOIO
najeHus. JIBuxenue mianersl BOkpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocts u
IIepErpy3KHu.

PaBHOBecue MatepuaabHOM TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOTO TEna
C 3aKPEIUIEHHON 0ChI0 MUKpOpOHA. MOMEHT Citbl. LIeHTp TsKeCTH.

HNmnynsc tena. I3smeHeHue umnyibca. Mmmynsc CHJIBIL. 3aKOH COXpaHECHHUS
HMITyJIbCa. PeakTHBHOE IBUIKEHHE.

Mexanunueckas pabota 1 MOIIHOCTh. PaboTa cuiioBast, ynpyrocts, TpeHHs. CBsI3b, SHEPTHs
u  paOota. [loTeHumManbHass 3Heprust Tejla, MOJHUMAIOUIETOCS  HaJ  MOBEPXHOCTHIO
3emuu. [loreHnmanbHasg  cwia  ynpyrod npykusbsl. Kunetnueckas osHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPaHEHUS KOJOTUYECKOW IHEPTHH.

Hemoncmpayuu.

Habumronenne 3a MeXxaHUYECKUM JIBH)KEHHEM OTHOCUTENILHO TeJla Pa3HbIX TENl OTCUETa.
CpaBHeHuE MyTeil U TPACKTOPUI IBUKEHUS OJJTHOTO U TOTO YK€ TEJIa Pa3HBIX TEJl OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHHE MPSAMOJIMHENHOTO IBUKECHUS.

HccenenoBanue NpU3HaKOB PaBHOYCKOPEHHOTO IBUKECHUSL.

Habmroienue 3a ABHKEHUEM Tella M0 OKPYKHOCTH.

HabmoneHne 3a MeXaHUUECKUMH HANPaBJICHUSMH, IPOUCXOJSIIMMHU B CUCTEME OTCUETA
«Tenexka» mpu €€ IIMHE U YCKOPEHUH JIBIKEHUSI OTHOCUTEIBHO KabuHeTa (PU3nK.

7. 3aBHUCUMOCTb YCKOpPEHUS TeJla OT MAcChl T€JIA U AEUCTBYIOUIMX HA HETO CHJL.

8. CoOmioeHne paBeHCTBA CUJI IIPU OXpaHe TeJl.

9. M3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKECHUH.

10. Ilepenaya umnysbca Mpu KOHTAKTE C TEI.

11. IIpeoOpa3oBaHuUs SHEPTUH MTPH OOTYUEHUH TEN.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM OCBEILICHHUH.

13. CoxpaHeHue UMITYJIbCa IPU AOCOIIOTHOM CHKATHH.

14. HabmroieHre peakTHBHOTO JIBUKCHUSI.

15. CoxpaHeHHe XMMHYECKON SHEPTUH MPH CBOOOTHOM MaICHUH.

o g s wN PR



16. CoxpaHEeHUE TEXHUYECKON SHEPTUU MIPH JABUKEHUU TeJla MOANPYKUHEHBI.
Jlabopamopnwvie padbomot u onvimeol.

1. KoHcTpyupoBaHMe TpaKTa JUIsl pa3roHa U MPOJUJICHUS JIBIKCHHS [IIAPUKA HITH TEJICHKKH.

2. OmnpeneneHue CpenHEHl CKOPOCTH CKOJBKEHUS OpycKka WM JBWKCHHS LIapUKa IO
HAKJIOHHOM TIOCKOCTH.

3. OmpeneneHue YCKOpEHHsl Tela NPU PABHOYCKOPEHHOM JBM)KEHHUH I10 HAKIOHHOMN
TUIOCKOCTH.

4. WccrenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIDKEHUU 0e3
HAYaIbHON CKOPOCTH.

5. IIpoBepka rumoTe3bl: €ClM IpU PAaBHOYCKOPEHHOM JIBHKEHHMU 0€3 Ha4aJbHOH CKOPOCTH

NyTH OTHOCATCS Kak K pSAY HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME MPOMEKYTKH

BpPEMEHU COBIA/IAIOT.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS OT CHITBI HOPMAJIBHOT'O JIABJICHHSI.

Onpenenenne KodhUIMEHTA TPEHUS CKOJBKCHHS.

OnpeneneHue )KECTKOCTH TPYKUHBI.

OmnpeneneHne CUITbl TPEHUS TIPH JIBUKCHUH TEJa 110 TOPU30HTATBHON TTOBEPXHOCTH.
10. OnpeneneHue pabOTHl YIPYTOCTH W CWJIBI NPH IMOJBEME TPy3a C HCIOJIb30BAaHHEM

HETOJIBIYKHOTO U TTOJIBIYKHOTO OJIOKOB.

11. M3yueHue mpaBa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexanuyeckue Kojie0aHUSA U BOJTHBI.

KosebarenbHoe aBrkeHre. OCHOBHBIC XapaKTEPUCTUKUA HM3MEHEHUS: IEPHO, 4YacToTa,
aMIuMTya. MateMatudeckue W NPYKWHHBIC  MasSTHHUKH. [IpeBpamieHne dSHEprud  TpU
NIEPEMEHHOM JIBUKCHUU.

3aryxaroiue KoJieOanus. BeiHyK1eHHbIE koneOanus. Pezonanc. Mexanndeckue
BoJIHBL. CBOMCTBA MeXaHUYeCKUX BOJH. [IpofobHBIC M MONepeuHbie BOJIHBL J[JTMHA BOJH H
CKOpOCTh MX PAacHpOCTpaHeHusl. MexaHn4ecKrue BOJIHBI B TBEPIOM Telle, CECMUYECKNE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa ¥ BbicOTa TOHA. OTpaskeHue 3Byka. THPpa3ByK U yIbTpa3BYK.

©®~No

Hemoncmpayuu.

Habmroienue 3a M”3MEHEHNEM CUJTBI TEJa YUUTHIBACT CHUITY TSDKECTU U YIIPYTOCTbh.
Habumonenne 3a n3aMeHeHueM /1aBieHUs] Ha HUTU U Ha MIPYXKHUHE.
Habmtoienue BBIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.
PacnipocTpanenue JUIMHHBIX U MONEPEYHBIX BOJIH (Ha MOJIETISX).
Habmtoienue BBICOTHI 3ByKa B 3aBHCUMOCTH OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopuwie pabomol u onvimol.

o Uk wnNE

Omnpenenenne NEPUOANYHOCTH U NIEPUOA U3MEHEHUS MaTEMaTUUECKOTO MasiTHUKA.

Omnpenenenne NepUOAMYHOCTH U IEpHUOAA KoJeOaHU PYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NIEPUOA N3MEHEHNS MTO/IBELIEHHOTO I'Py3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IMEpHOJIa W3MEHEHHUS MPYKUHHOTO MAasTHUKA OT MacChl

rpysa.

5. TlpoBepka HE3aBUCHMOCTH MEpHOJia W3MEHEHUs HArpy3KH, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbIThI, IEMOHCTPUPYIOIINE TEPUO HECTAOMIBHOCTH MPYKMHHOTO MAasgTHHUKA OT MacChl
rpy3a 1 KECTKOCTH MPYKUH.

7. U3mepeHue yckopeHUs: CBOOOIHOTO Ma/IeHuUs.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

Hwbh e



3JI€KTpOMaI‘ HUTHOC TIIOJIC. 9H€KTpOMaF HUTHBIC BOJHBLI. CBOMCTBA SJICKTPOMArHUTHBIX
BosH. [lIkama OJICKTPOMAardiMuTHBIX BOJIH. Hcnons3oBanue OJICKTPOMAardiuTHBIX BOJIH JJISA COTOBOU
CBsI3H.

:‘)J'IGKTpOMaFHI/ITHaH npupoga CBCTa. CKOpOCTB cBeta. BoaHOBEIEC CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBaA CBETA.
Jlabopamopnwvie padbomot u onvimeol.

1. W3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIbIO MECTHOTO TesiehoHa.

Pa3zgen 11. CBeToBLI€e SIBJEHHS.

JlyueBas  mognenb  cBeta. Mcrounuku — cBera. [IpsMonuHeiiHOe — pacnpocTpaHEHHE
ceera. 3atmenusi Connua u Jlynel. Otpaxenue cera. [lmockoe 3epkano. 3aKkOH OTpaKEeHUs
CBeTa.

[Ipenomnenue cBeta. 3aKoH mpenomiieHUus cBerta. [lonHoe wucciaenoBaHue OTPaKEHUS
cBeta. Mcronb30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONITHUECKUX CBETOBOIAX.

Jlunza. Xox mydeit B aumH3e. OnTHueckas cucreMa (QoroamnmapaTa, MHKPOCKONA U
Teneckorna. ['a3 kak onTudeckas cucreMa. biim3opyKkocTs U JaIbHO30PKOCTb.

Pasnoxxenue Oenoro cBera B crekTpe. OnbiTel HbroToHa. ClnoxkeHHe CHeKTpalbHbIX
uBeToB. Jlucnepcus cBera.

Hemoncmpayuu.

[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.

OtpaxkeHue cBera.

[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiienue cBera.

ONnTHYECKUN CBETOBOI.

Xon nyuelt B cobuparomeii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tony4yenne n300paXkeHNs ¢ OMOLIBIO JIUH3.

. Ilpunnun nefictBus ¢poroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Moaens riasza.

11. PaznokeHue 0emoro cBeTa B CIEKTpE.

12. TlonyueHue 0enoro cBera Mpu COCTABICHUU CBETA PA3HbBIX 1[BETOB.
Jlabopamopnwvie pabomot u onvimel.

© o Nk wNE

1. H3yuuTte yroys oTpa)keHHs CBETOBOTO JIy4a OT yTJjia MaJIcHHs.
W3ydeHne XxapakTepUCTHKU H300paskeHUs IpeIMeTa B INIOCKOM 3epKalle.
W3yunte yroy mperoMIICHHs CBETOBOTO JIyda OT YIJia MaJCHUS Ha TPaHUIE «BO3AyX—
CTEKJIO».
[Tomy4yenue n300pakeHUIA ¢ TOMOIIIBIO COOMPAOIIICH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIINX JTUH3.
OMBITHI 1O PA3JIOKESHUIO OCJIOTO CBETA B CIIEKTPE.
OneITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB TMPU UX HAOIIOJEHUM dYepe3 IBETOBBIC
(GUIBTPBHIL.
Pa3znen 12. KBanToBble siBJIeHHUS.

w N
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OmnsiTel Pezepdopna u manerapuas mozaenb aroma. Mozaens aroma bopa. Mcnyckanue u
COTPYIHUYECTBO aTomMa cBeTa. KBaHThI. JIMHEWUaThle CIEKTPHI.

PagunoakTuBHOCTE. Anb(da, Oera- u ramma-usnydaerusi. CtpoeHue aTOMHOTO
anpa. Hyknonnas mogpens atoMHoOro — szpa. Msoronsl. Paguoakrusnbeie  saBieHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJiep.

SnepHple cOCTOSIHUSA. 3aKOHBI COXPAHEHMS 3apsI0BOTO U MacCOBOIO HACEJICHUS. DHEPIHUs
CBA3U AaTOMHBIX szep. TpaHCIIOPTHBIE IEPEBO3KM M DJHeprus. Peakuuu cuHTE3a U JEICHUS
anep. Ucrounuku sneprun CosHua U 3BE31.

SInepnas sHepreTuka. JIeicTBUs paJguOAKTUBHBIX U3y4YEHUN HA )KUBBIC OPIaHU3MBI.

Hemoncmpayuu.

CHeKTpbl TOCTHKEHUS U IAPTHEPCTBA.

CrieKTpbl pa3aMyHbIX I'a30B.

Crextp BenukoOpurtanuu.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéruyrka HOHU3UPYIOMINUX U3TYICHHI.

Pa3paboTtka npoekToB co3gaHKsi MUHEPAJIOB U IIPOJLYKTOB.
Jlabopamopnwvie pabomot u onvimel.

ook whE

1. HaOnroneHue CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB CUTHAJIOB.

2. HccnemoBaHue TpeKOB: H3MEPEHHME OHHEPIUM YaCTHIl 110 TOPMO3HOMY IyTH (IO
¢dororpadusim).

3. HM3mepenue pagroakTUBHOIO (OHAPSL.

IHoBTOpPHO-00001IaI0 M MOTYJIb.

[ToBTOpHO-0000IIAtONMIT MOAYNIE MpeJHAa3HAueH JUIsl CUCTeMaTH3aluu U 0000LIeHus
MPEIMETHOTO COJICPYKAHUS U OTBITA ACATEIbHOCTH, PHOOPETEHHOTO NP U3YYEHUH BCETO Kypca
¢u3uKy, a Takke A7 MOATOTOBKM K OOIIEroCyJapCTBEHHOMY HK3aMEHy M0 (H3UKe s
yyalxcs, BbIOpaBIIMX 3TOT Y4EOHBIH peaMeT.

[Tpy n3ydeHun TaHHOW MOJYJISl PEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS BUIbI J€SITEIbHOCTH,
Ha OCHOBE KOTOpPBIX OO0ECIeYMBACTCS JIOCTHIKCHHE TIPEJAMETHBIX W METalpeaIMEeTHBIX
pe3ybTaTOB O0Y4EHUs, MPUMEHSETCS €CTeCTBEHHOHAY4Hasi IPaAMOTHOCTh: OCBOCHHME Hay4YHBIX
METOZIOB HCCIICJIOBAHUSI TPUPOABI W TEXHUKH, BIAJCHUE METOAAMH, OOBICHIIONINMU
du3nyeckue sBICHUS, NPUMEHEHHWE MOJYYEHHBIX 3HAHUM, pelleHHue 3ajJad, B TOM IepeyeHb
Ka4eCTBEHHBIX U IKCTIEPHMEHTAIbHBIX.

[TpuHIMNHMAIBHO EATETLHOCTHBIN XapakTep TaHHOTO pa3jelia peaan3yeTcs 3a CueT TOro,
YTO 00yJaronuecs BHIMOIHAIOT 33aaHUsI, B KOTOPBIX OHH MOJTyYaroT:

Ha OCHOBE MOJYYEHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE SBICHUS
B OKpY’KalolIel cpejie U TTOBCEHEBHOM KHU3HH,

UCIIOJIb30BaTh HAayYHbIE METOJIbl MCCIEN0BaHMs (DU3NYECKHX IOKazaTesiel, B TOM 4YHCie
JUTSE IPOBEPKH THITOTE3 U TIOJTYYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAay4yHbIE OCHOBBI, HampHUMEp, caMble BaXXHBbIE JOCTH)KEHUS COBPEMEHHBIX
TEXHOJIOTUH, MPAaKTHYECKOTO HCIOJIh30BAHUS PA3UYHBIX HCTOYHHKOB JHEPTrUM HAa OCHOBE
3aKoHa TpaHc(OpMaIK U COXPAHEHHUsI BCEX U3BECTHBIX BUIOB DHEPTHUU.

MVMIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS NPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIHIECTBA OBPA30BAHUSA

W3yuenue ¢pu3nku Ha ypoBHE 6a30BOro 00I1Iero 00pa3oBaHusl HAIIPABIEHO HA JJOCTUKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTaTOB.

B pesynapraTte wu3ydeHms ¢u3NKM Ha YypoBHE 0a30BOro o0mIero oOpa3oBaHUS |y
oOyyarorerocsi QOpMHUPYIOTCS CIEAYIOIINE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:



e 1) IAaTPHMOTHYECKOI0 BOCIUTAHMS:

e - YBOXECHHE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (PU3UIECKOM
HayKH;

e - [IGHHOCTHOE OTHOUICHHE K JTOCTHKCHUAM POCCUHUCKUX YUEHBIX-(PH3UKOB;

e 2) rpaskIaHCKOr0 U J1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e -TOTOBHOCTh K AaKTHBHOMY pa3BUTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAYMMBIX U
STUYECKHUX MPOOJIeM, C MPAKTUYECKUM MPUMEHEHNEM TIOCTHXKEHUN (PU3UKH;

e - OCO3HaHUE BaXHOCTU MOPAJIbHO-3TUYECKUX NTPEOOPA30BAHUM B JEATEIHOCTH YUEHOTO;

e 3)3cTeTHYecKOro BOCIMTAHMSI:

e - BOCHpHUATHE O00pPa3LoOB (HU3UYECKOW HAYKHU: HX IOCTPOSHHH, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOTI'0 MMO3HAHMSL:

e - O0CO3HaHHUE IeHHOCTeH (PM3MUECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA,
OCHOB Pa3BUTHUS TEXHOJIOTH, BA)KHEUILIEH OCHOBBI KYJIbTYPHI;

e - Pa3BUTHE HAYYHOMH JIF0O03HATEILHOCTH, MHTEPECA K UCCIIEIOBATEILCKOM 1eATEIbHOCTH;

e 5) popMupoBaHue KyJIbTYpPbI 310POBbS1 M SMOILHOHATBHOI0 HACTPOCHHS:

e - 0OCO3HaHHWE IEHHOCTEeH Oe30MmacHOro 0opasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BOKHOCTH MpaBHUJ O€30IacHOTO TOBEACHUS Ha TPAaHCIOpTE, Ha Joporax, ¢
AIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B OBITOBBIX YCIOBUSIX;

e - c(hopMHUPOBAHHOCTH HABHIKOB PE(ICKCHH PEBONIOIHMH, CBOETO IpaBa HAa OMIMOKY H
TaKOr0 K€ MpaBa y Ipyroro 4ejioBeKa;

e 6) TPY10BOI0 BOCIINTAHMSA:

e - aKTMBHOE y4acTHE OpraHU3allMU B peau3allii MPAKTUYECKUX 3a]ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOM, roposia, Kpas) TEXHOJIOIMYECKON M COLMAJIbHOW HAaINpaBIEHHOCTH,
TpeOyIOIINX B TOM YHCIie U GU3NUECKUX 3HAHHIA,

e - UHTEpEeC K NPAKTUUECKOMY U3YUEHHIO MPOPECCHi, CBA3AHHBIX C (PU3UKOI;

e 7)3KO0JIOTMY€CKOT0 BOCIIUTAHUSA:

e - OpHEHTallMsl Ha NpUMEHEHHE (PU3MYECKMX 3HAHMM s pelleHus 3anad B 00JacTu
OKpYXKarolllel cpesibl, INIAaHHPOBAHUE MOCIETYIOIUX JEHCTBUM U OLIEHKA UX BO3MOMXHBIX
MOCJIEACTBUM JUIsl OKPYXKAIOLIEH CPEMbI;

e - 0CO3HaHHE I100aTBHOrO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X peleHUs;

e 8) ajanTanms K MEHSIIOIMMCSH YCJIOBUAM COLUAJIBLHON U NPUPOIHOI cpeabl:

e - HEOoOXOQUMOCTh BO BHUMAHUM IpPU BBHINOJIHEHUM W UCCIEJOBAHMUSIX (PU3HUECKOMN
HaIlPaBJIEHHOCTH, OTKPBITOCTH ONBITA U 3HAHUH JPYTHUX;

e - IIOBBIIIEHHE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAaKTHUUECKYIO I€ATEIbHOCTD;

e - CTpeMJICHHE K TIOSBIIEHHWIO HOBBIX 3HAaHUH, B TOM uucie (OpPMyIUpOBATh WMACH,
MOHSITHUS, TUIOTE3bI O GU3NUECKUX OOBEKTAX U SIBJICHUSX;

e - OCO3HaHHUE HEJJOCTATKOB XOPOIINX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DPUBUKH;

e - IUIAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM;

e - CTpEMJICHHE AaHAJIM3UPOBaTh W BBIABIATH B3aUMOCBS3M MPHUPOIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHMUIA;

e - OIIEHKa CBOMX [JECHCTBHI C y4Y4E€TOM OKpYKalOIIEH Cpelnbl, C YYETOM BO3MOXKHBIX
MTOCJIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpamm 1o ¢u3uKe Ha ypoBHE 0a30BOro 00IIETro 00pa3oBaHUs
y 00y4Jaromuxcst dbopMupyrOTCS MeTanpeaMeTHbIe pe3yJibTaThI , BKITIOYAIOIIHE



HO3HaBaTeJIbHbIE YHUBEPCAIbHBIE TEXHOJIOTUYECKUE JICUCTBUS, KOMMYHUKATUBHBIE
YHUBEPCAIBbHBIE TEXHOJIOTMYECKHUE ICUCTBUSI, PETYJISITUBHBIE YHUBEPCAIbHBIE TEXHOIOTMYECKHE
NENCTBUSL.

ITo3HaBaTeabHBIE YHUBEPCAJTBbHbIC TEXHOJOTHIECCKUE HeﬁCTBHﬂ

Ba3oBble JJornueckue geiicTBUA:

e  BBIBIATH U XapaKTEPU30BAThH OT/ICIbHBIC TIPU3HAKN OOBEKTOB (SBJICHHA);

e COXpaHSEMBI CYIIECTBCHHBIN MPHU3HAK KJIACCU(PUKAINK, OCHOBAHUE ISl 00OOIICHUS U
CpaBHEHHS,

e BBIBISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B paccMaTpuBaeMbIX (akTax, JAaHHBIX U
HaOJFOICHUSIX, CBSI3aHHBIX C (PU3NUCCKUMU SIBICHUSIMH,

e BBIBIATH TNPUYUHHO-CIICJICTBCHHBIC CBS3W TPU HM3YUYCHUU (PUINICCKUX SBICHUA U
NPOIIECCOB, JIeNaTh BBIBOJBI C HCIOJB30BAHUEM JICIYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJTFOYCHUHN, BBIIBUTATH TUTIOTE3BI O B3aUMOCBSI3SX (PM3UICCKUX BEITUYNH;

e  CaMOCTOSITEIBHO BHIOpaTh CHOcO0 pemieHus yueOHoM (usmueckoi 3amaun (CpaBHEHUE
HECKOJIbKUX BapHAaHTOB pEIICHUs, BBHIOOP HamOOJee TOIXOIAIMIET0O C y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX BAPUAHTOB).

Ba3oBble nccienoBarejbCcKue 1eiCTBUS :

e  HCIIOJIb30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

e [IPOBEAECHUE CAMOCTOSITEIBHO COCTABJIEHHOI'O IUIAHA OIBITA, IEPEHOCHOTO (PU3UYECKOrO
IKCIIEPUMEHTA, HEOOJIBILIOTO UCCIIEAOBAHNS (PU3UIECKOTO 00BEKTA;

e OILICHUTh NPUMEHMMOCTb U JOCTOBEPHOCTb MH(OpPMAILUKM, TIOJY4YEHHOH B XOe
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

e  CaMOCTOATENILHO (OPMYIMPOBATH 0OOOIIEHHS M BBIBOABI [0 PE3yJbTaTaM MpPOBEIEHHBIX
HaOJII0IEHU, YKCIIEPUMEHTOB, UCCIIEI0BAHUI;

e IIPOrHO3UPOBATh BO3MOYKHOE JalibHEMIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKXKe
BbIABUI'ATh 60pb6y 34 UX Pa3BUTHUEC B HOBBIX YCIIOBHUAX U KOHTCKCTAX.

Pabora ¢ nnopmanmeii:

e IPUMEHATh PA3IUYHBIE METOAbl, MHCTPYMEHTbl M 3alpochl NpPU TOUCKE U 0TOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM IPEeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBAThb W HMHTEPIPETUPOBATH MHGOPMALUIO PAIUYHBIX
BUJIOB ¥ (pOPM IPECTABICHHUS;

e CamocTosTeNbHO BBIOpPAaTh ONTUMAJIBHYIO (OpMYy HpelcTaBieHHs HHPOpMaALMK U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud INEPEHOCHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC YHHBEpPCaIbHbIE TEXHOJIOTHYECKHE NeliCTBUS:

e B X0JIe 00CYX/IEHUSI MAaTepHAIIOB, PE3yJIbTaThl J1a00PaTOPHBIX pabOT M MPOEKTOB 3a/1al0T
BOIPOCHI IO CYIIECTBYIOIIEH 00CYyX/IaeMoil TeMe M BBICKA3bIBAIOT HJEH, IIeJieBbIe
peleHus 3a1a4 1 nojajaepkanne 01aroxenaTeaTbHOCTH OOIEHMS;

e  CONOCTAaBJISATh CBOM MHEHHUS C MHEHHUSIMH JIPYIrUX YYaCTHUKOB JAHANIOra, HAXOAUTh JAeTalu
U CXOJCTBO IMO3UIIHIM;

e  BBIpa)XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e myOJMYHOE BBICTYIUICHHE O pe3yJabTaTax YCHEIIHOTO0 WHTEIUIEKTYaJbHOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUSI, IPOEKTA);



MOHMMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYAILHON paboOThl Mpu
OTIpeIeJICHUN KOHKPETHBIX (PU3UUECKHUX TTPOOIIEM;

MPHUHSITH COBMECTHYIO JESTEIBHOCTh, OPraHU30BaTh JCUCTBUS IO €€ OCYIICCTBIICHHUIO:
OTMEHHUTH y4acTue, o0CyIUTh MPOLECCHl U PEe3yJIbTaThl COBMECTHONH pabOThl, 0OCYAUTH
MHEHHS HECKOJBKUX JIIOICH;

BBIMIOJITHUTh CBOIO 4YacTb pabOThl, JOCTUTHYB KA4€CTBEHHOTO pe3yjbTaTa B CBOEM
HATPABICHUU W KOOPIUHUPYS CBOU JCHCTBUS C IPYTHMH YIaCTHUKAMU KOMaH/IbI;
OLICHUTh KAayeCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHUSM, CAMOCTOATEIHHO
c(hOpMHUPOBABIIIUM B3aMMOJICHCTBHE YIaCTHUKOB.

PerJIﬂTI/IBHbIe YHUBEPCAJIbHbIC TEXHOJOTUYIECCKHUE HeﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M TEXHMUYECKHUX OOBEKTax, TpeOyoIllUe pEelIeHUs
(bu3nyecKuX 3HaAHMIA;

OPUEHTHPOBAThCSI B PA3IMYHBIX IOAXOJAaX NPUHATHS pelleHUH (MHAMBUAYaAJIBHOE,
IIPUHSTHE PELLIEHUN B TPYIIIE, IPUHATUE PELICHUH);

CaMOCTOSITENIbHO pa3paboTaTh aNrOpUTM perieHus (GU3NYECKOM 3amaud WM IUIaH
UCCJIEIOBAHMSI C YYETOM HHEPreTHMUECKUX PECypCOB U E€CTECTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIpeIaraéMble BApUAHTBI PELICHUM;

JIeJIaTh BEIOOpP 1 OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

JIaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MPEUIOKUTD IUIaH €€ U3MEHEHUN;

OOBSACHUTh NPUYUHY JOCTHUXKEHUS (HEIOCTHXKEHHS) pe3ylbTaToOB AESITEIbHOCTH, JaThb
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUST MJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIINXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILINX BO3MOXKHOCTEH;

OLICHUTH COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBHIA;

MOCTaBUTH ce€0s1 HA MECTO JPYroro 4eioBeKa B XOJi€ CIopa WM OOCYXACHUS HAYUYHYIO
TE€My, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpHU3HaBaTh CBOE IIPaBO Ha OMIMOKY IpHU YCTAHOBJIEHMM (U3MUECKHUX 3a7ad WIH
MIOJIO’KEHUH 110 HAyYHBIM TEMaM M TaKoe ke IPaBo IPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOydeHus B 7 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHU:

UCIIONb30BAaTh TOHATHSA: (U3MUECKHe W XUMUYECKUE SIBICHUS, HaOIOJIeHUeE,
SKCTIEPUMEHT, MOJIEJb, TUTIOTE3a, (PU3nUueckasl BETWYNHA, aTOM, MOJICKYJIa, arperaTHhie
COCTOSTHUSI BemiecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHHYeCKOe JIBIKEHUE
(paBHOMEpHOE, HEpPAaBHOMEPHOE, MPSMOIMHEHHOE), TPACKTOPHUS, PaBHOACHCTBYIOIIAS
cuna, gfedopmarus (ynpyras, IiacTudeckas), HeBeCOMOCTb, COOOIIAIONTUECS COCY/IbI;

paznuuHbie siBNeHus (Iuddy3usi, TEMI0BOE ABMKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBI)KEHUE, HHEPIIHS, B3aUMOJICHCTBUE Tel, OamaHc TBEPIBIX
TEJ ¢ 3aKPETUIEHHON OChIO CETH, TIepeiaya JIaBIeHUs] TBEPBIMH TeJIaMU, KUJIKOCTIMH U



razamu, arMoc(epHoe JaBJICHHE, IIJIaBaHUe Tell, MPEeBpaIleHne XUMHUIECKON YHEPTUH) 110
ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIbITA, IEMOHCTPUPYIOIIHUX JTAHHOE
SIBJICHUE;

pacro3HaBaTh THIATENLHO U3yYeHHbIE (PU3HUECKHE BO3JCHCTBUS B OKPYKAIOIIEM MHUPE, B
TOM Yucie (QU3NYCCKUE SBJICHHUS B TPUPOJE: TPHUMEPHI JIBMKEHHUS C Pa3TUIHBIMU
CKOpPOCTSIMM B JKMBOW M HEXHMBOW MNPUPOJE, NEUCTBUE CHUJIBI TPEHUS B NPUPOAE U
TEXHHKH, BIMSHUE aTMOCHEPHOTO JABJICHHS Ha )KUBOE TEJO, IIABAIOIINE PHIOBI, phIUaru
B Tele 4YeloBEeKa , IpPH OTOM TEpEeBECTH IMPAKTUYECKYI0 3aJadyy B YyueOHYIO,
MPEJIOKEHHYIO TOTIOTHUTEIbHBIC CBOMCTBA (KH) (PU3HMUECKOTO BO3ACHCTBHS,

ONKCHIBATh U3yUYCHHBIE CBOWCTBA TeN U (U3UYECKUX SIBICHUM, UCTIONB3Ys (pu3mueckue
pa3Mepbl (Macca, 00BEM, BEIIECTBO BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSISA
CKOPOCTbh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC, TEJIO, CUjla TPEeHUs, NaBjieHue (TBEPAOro
TeNa, JKUAKOCTH, ra3a), BRITAIKUBAIONIAS CHJIa, MEXaHUYeCKasi padoTa, MOIIHOCTb, TIEY0
CWJIBI, MOMEHT CHWJIbI, KO3(QQUIMEHT T[OJEe3HOro0 JIEHCTBUS, KHUHETHUYECKas H
MOTCHIMATbHAS DHEPTHsl), MIPU OMUCAHWUU TMPABWIBHO TPAKTOBATh (PU3UYECKHIA CMBICI
BEJIMUMHBI, UX MpeoOpa3oBaHuWE M MPUMEHEHHE (PU3NYECKUX BEIMYMH, HAXOXKICHHE
(GopMyIIbI, CBS3BIBAIONINE JAHHYIO (DM3UYECKYI0 BEIMYUHY C JPYTHMH KPYITHBIMH,
MOCTPOUTH TpadUKK U3yUSHHSI 3aBUCUMOCTEN (PU3UUECKOTO Pa3BUTHS,

XapaKTepU30BaTh CBOMCTBA TN, ((U3UIECKHUX SBICHUH U MPOIIECCOB, C IIOMOIIBIO MPABUIT
cloxeHus: cui (BAOJb OAHOM mpsiMoii), 3akoHa ['yka, 3akona Ilackans, 3akoHa
Apxumespl, TIpaBuiIa paBHOBecHsl phiuara (OJ0Ka), «30J0TOrO IpaBWiIa» MEXaHUKH,
3aKOHA cOXpaHeHUs (PU3NUeCKON SHEPruu, MPH STOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIUIIUTE €r0 MaTEMaTUYECKOE BHIPAKCHHUE;

OOBSACHATH (PU3UYECKHE SBICHHS, MPOLECCHl M CBOMCTBA TEN, B TOM YHCIE U B JIECATH
Cy4asix TPaKTUKOOPUEHTHUPOBAHHOTO XapaKTEepa: BBIABISITH MPUUYUHHO-CIICICTBECHHBIC
CBSI3H, CTPOUTH OOBSICHEHUS W3 1—2 JIOTMYECKUX IIaroB C OMopoil Ha 1-2 u3yyaembIx
¢uznyeckux  sABIEHUN  (U3MYECKUX  NPHUHLMIIOB, (PU3MYECKOrO  3aKOHAa  WJIU
3aKOHOMEPHOCTH;

pemuTh pacu€THble 3a1aun B hopmynax 1-2, ucmonb3ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAS
dusznueckue M3MEpEeHHUs: Ha OCHOBE YCIOBUW aHalu3a 3a7aud 3amiCchiBaTh KPaTKoe
YCJIOBHE, MOJICTaBIsisl PUTypHBIE GOPMBI B (POPMYJIBI U TIPOBOJIUTH PAaCUETHBIE JEHCTBUS,
HAaXOJHUTh CIpPaBOYHbIE JaHHBIC, HEOOXOJMMBIE [UIsI PpEUIeHHs 3aaad, OICHUBATh
PETUCTUYHOCTD OJy4YEeHHON (Pr3HUecKOl (GOPMHI ;

BBISIBJISITH MPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh C TMOMOINBIO (U3UYECKUX METOJOB, B
OTMMCAaHUU WCCIEOBAaHUN TMpejyiaraTh TMpOBEpseMoe MpeAnoyiokeHue (TUIorTesy),
HAOMIOIaTh U MHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAXOAWTh OIIMOKH B XOJ€
OTIBITA, JIEJIaTh BBIBOJIBI T10 €TI0 PE3yJIbTaTaMm;

MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO 32 PU3NISCKUMHU BO3ACUCTBUSIMHU WIH (PU3UIECKUMHU
cBOMCTBaMH Tel: (opMylia TpOBEpsAEMBIX KaHAUAATOB, COOWMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHMUS, 3aMMUCHIBAaTh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
[IpoBoUTh TMpsiMBbIE M3MEPEHUSI PACCTOSHHUM, BPEMEHH, MAcChl Tella, 00bEMa, CHIIBI U
TEMIEPATypbl C HCIOJB30BAHUEM CTaHAAPTHBIX M LU(POBBIX MPUOOPOB, (HUKCHPYS
cpabaTbiBaHKe MPUOOPOB € YUETOM 3aJaHHOIN aOCOTIOTHON MOTPENTHOCTA U3MEPEHHIA;
WCCJICIOBAHNE TPOBOAMUTCS B 3aBUCHMOCTH OT OJHOHN (u3mueckoir (OpMBI CHIBI C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHUMOCTH JIPYrOMl CKOPOCTU JBHXKEHUS OT
Tena, BPEMEHH JABW)KCHUS Tella, TPEHUS CKOJBKEHHsI OT Beca Tela, KauecTBa 00paboTKu
MOBEPXHOCTEH TET M HE3aBUCUMOCTH TPEHUS CHIJIBI OT TUIOMIAJH, CONMPHUKOCHOBEHUS,
CWJIBI YIIPYTOCTU OT MPY>KHUH, BBHITAIIKHBAIOIICH CHUITBI). OT 00beMa MOTPYKEHHOW YacTH
TeJa U OT IJIOTHOCTHU JKHJIKOCTH, €€ HE3aBUCUMOCTH OT TJIOTHOCTH, Tejla OT TJIyOUHBI, Ha
TOM TMOTPYKEHHHM Tejla, YCIOBUM IUIaBaHUs TeJl, YCJIOBUH paBHOBECHUSI pbluara u
0JIOKOB), Y4aCTBOBAaTh B IUIAHUPOBAHWN MATEMaTHYECKUX MCCIEAOBAHUH, IepeMeNnIaTh 1
BBITIOJHATh M3MEPEHUs, CleAys NpPeIOKEHHOMY IJaHy, (UKCHPOBATH MOIy4YEHHBIC



pe3ysbTaThl B 3aBUCUMOCTH OT (PU3MUECKUX BEIUYMH B BHJIE MpeJIaraeMbIX TaOIUI] U
rpaduKoB, neaTh BIBOJIBI 10 pe3yIbTaTaM UCCIIECOBAHMUS;

e TPOBOJATCS JONOJIHUTEIbHBIC U3MEPEHUS (PU3HUECKON BETMUMHBI (INIOTHOCTH BELIECTBA
JKUJKOCTH U TBEPIOTO Tela, CHIA TPEHUS CKOJIBKEHMS, JaBICHUE BO31yXa,
BBITJIKMBAIOINAs CHJIA, IEHCTBYIOIIAs HA MOTPYXEHHOE B JKUAKOM Telne, Koddduuument
MOJIE3HOTO JICUCTBUS NPOCTBHIX METO/AOB), CJeAysl MPEAJIOKEHHON HMHCTPYKLIMU: IPH
BBHITIOJTHCHUH W3MEPEHUN HaOI0aiTe AKCIEPUMEHTANIBHYIO HACTPOWKY U COXpaHSITe
3HaYeHHNe UCKOU (HOPMBI;

e coOmonaTh TpaBWIa TEXHUKH OE€30MacCHOCTH Tpu pabore ¢  1a0OpaTOPHBIM
0o0opyI0BaHNEM;

e  OCHOBHBIC PUHIIMIIBI ICHCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOIMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIIUECS COCY/Ibl, OapOoMeTp, pblyar, MOABMKHBIN U HETOBUKHBIN
0JIOUHBIH, HAKJIOHHAS! IJIOCKOCTB;

e OXapakTepU30BaTh MPHUHIMIIBI JIEHCTBUS M3y4aeMbIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX ONUCaHMs (B TOM 4YMCIE: MOALIMIHUKH, BOJOIPOBOIAHbBIE
YCTPOMCTBA, TUIPABIMYECKUNA MpPEcC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoC,
apeoMeTp), UCTIOIB3Ys 3HAHUA O (PU3MUECKUX CBOMCTBAX M YCTAHOBJICHHBIX (PH3MUECKUX
3aKOHAaX U 3aKOHaX;

e TMPHUBOAWTH TMpPHUMEPHl (HAXOAUTH WHGOPMAIMIO O TMPHUMEPax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHWW B TIOBCEJHEBHOW JKM3HM [JIsl OOecHedeHus
0e30MmacHOCTH TIpHU paboTe ¢ MpUOOpaMU U TEXHUYCCKHUMH YCTPOHCTBAMH, COXPAHCHHUS
3JI0POBBS U COOJIIO/ICHUS HOPM DKOJIOTHUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpejie;

e U3YYUTHh BBHIOOP MCTOYHHMKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN U METO/1a CPAaBHEHUS Pa3IMYHBIX
MCTOYHUKOB MPEANOYTHTEIBHON NH(POPMALINU, KOTOPAast SBISIETCS IPOTUBOPEUNBON WITH
MOKET OBITh HEJIOCTOBEPHOM;

e HCHOJB30BATH INPH BHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JUTEPATypy
(bu3MUecKoro copep)kaHus, ClipaBOYHbIE MaTepHalIbl CeTH, pecypchl MIHTepHeTa, BlIaeTh
npuéMaMyl KOHCHIEKTHUPOBAaHUS TEKCTa, KOHBEPTUPOBAaTh MH(OpPMALMIO U3 OJHOM
3HAKOBOW CHUCTEMBI B IPYTYIO;

e CO3/aBaTh KpaTKUE MUCHMEHHBIE U YCTAPEBIIINE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHKOB
uHpopMalnu (PU3HMUECKOr0 COAEPIKAaHUs, B TOM YHUCIIe MyOIMYHO MyOJUKOBAaTh KpaTKHUe
cOO00ILIeHUsI 0 TPOEKTaX 0€30MacCHOCTU WJIM HAayYHBIX MCCIEIOBaHUSIX, IPU 3TOM YMEIO
UCIIOJIb30BaTh M3YYEHHBINH MOHATUIHBIN anmapaTHeld Kypc (U3MKH, COMPOBOXKIAOIINN
BBICTYIUIEHHE Ha MPE3EHTALNN;

e IIPU BBINOJHEHUU TPOEKTOB MU HCCIEIOBAHUSAX BECTU OOS3aHHOCTH B TpyIIe B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJauyaMH, KOHTPOJMPOBATH BBIIIOJHEHUE IIJIAHOB
NEHCTBUI, aJeKBaTHO OIEHHWBAaTh MacmTad BKIaAa B JEATENBHOCTh TPYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBUE, CIIEUTh 32 MHEHHEM OKPYKAIOIIHX.

K koHiy oOyueHust B 8 kJiacce mpeMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

e CIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIECTB, KPUCTAIUIMYECKHE M amopdHbIe Tena,
HACBHIIIEHHBI ¥ HEHACHIIEHHBIN Map, BIAKHOCTh BO3/yXa, TeMIepaTypa, BHYTPEHHsSA
SHEprus, JBUraTellb, 3JEMEHTAPHBIA JIIEKTPUYECKUIN 3apsll, dSJIEKTPUUECKOe II0JIe,
IIPOBOJAHMKY U JUDIEKTPUKHU, TIOCTOSIHHBIN TOK, MArHUTHOE T10JIE;

e pa3NU4YHbIE SBJICHUS (TEIUIOBOE pacIIMpeHHe W yAJIMHEHHUE, Terlonepenada, TEIIoBOe
paBHOBECHE, CMauMBaHUE, KalmWULIpHbIE SBJICHUS, HWCHApEHHs, KOHJCHCAIMs,
IIaBJIEHUE, KpHUCTaTU3alus (oTBepaeBaHue), KHUIIEHHE, Tervionepenaya



(TEerIONpPOBOHOCT, KOHBEKLUS, HW3IY4YEHHUE), OSJCKTpU3aIMs Tena, B3auMOJeHcTBUE
3apsiioB, ACWCTBUE pa3psla TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MarHUTOB,
JIeicTBUE MAarHUTHOTO T0JIE HA MPOBOJAHUK C TOKOM, JICKTPOMAarHUTHAs WHAYKIHS) T10
OIMCAHHIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITA, JEMOHCTPHPYIOIIETO JTAHHOE
¢du3nueckoe sBICHUE;

pacrio3HaBaTh TIIATEIILHO U3YYCHHBIC (PU3NUYCCKUE BO3ICHCTBHSI B OKPYKAIOIIEM MUPE, B
TOM 4Hcie (pu3nueckue SBICHHS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHNUE M KAUJUIIPHbIC
SIBJICHHS B IPUPOJIC, KPUCTAIUIBI B IpHpoJIe, u3inydeHue CoiHIla, 3aMep3aHue BOI0EMOB,
MOpCKHE OpbI3bl, 00pa30BaHHE pPO3, TyMaHa, WHES, CHEra, JJIEKTPUYECKHE SIBIICHUS B
OKpY’KarolieM MHpe aTMocdepa, IEKTPHUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJIC
3emin, Ipeld TMOMIOCOB, POJIb MAarHUTHOTO TOJSA JJs KM3HM Ha 3emiie, MOJSPHOE
CUSIHME, TIpM 3TOM CJeNiaTh IMPAaKTHYECKYK 3agady B ydeOe I0 IEepeHoCy, OTAaTh
IPENOYTeHHEe OCHOBHBIM CBOMCTBaM (IpU3HaKaM) (pU3HUECKOro BO3ACHCTBUS;

ONKcaTh HM3YYCHHBIC CBOWMCTBA TeNl M (PU3UYECKUX SIBICHUH, UCHOIB3ys (DU3HUECKHE
u3MepeHus: (Temreparypa, BHYTPEHHSS OJHEPIus, KOJMYECTBO TEIUIOTHI, YJeJIbHas
TEINIOEMKOCTh ~ BEUIECTBA, yJCNbHAs TEIUIOTA IUIABJICHMS, yJClIbHAs  TEIUIOTa
napooOpa3oBaHus, yJeNbHAas TEIUIOTa CrOpaHUs TOIUMBA, KO3()(UIMEHT monae3Horo
JICHCTBUSL TEIJIOBOM DHEPTUHU, OTHOCHUTENIbHAS BIAKHOCTh BO3J/yXa, CKOPOCTH 3apsa,
CHJIa TOKa, SJEKTPUYECKOE HAIPSDKEHUE, PE3UCTOPHBIA TPOBOJHUK, AJIEKTPHUECKOE
COIIPOTHBJICHUE BEIECTBAa, pPabOTa W MOIIHOCTh TOKAa), NMPU OINUCAHUU IPABHIHHO
TPAaKTOBaTh (U3NYECKUH CMBICT BEIWYMHBI HANPSOKCHHUS M YYUTHIBATH (PU3UUECKYIO
BCJIMYMHY, HAXOAUTh (POpMyITy, CBSI3bIBasl JaHHYI (DU3MYECKYIO BEIUYHMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IPaMKN N3yYCHHBIX 3aBUCUMOCTEH peabHbBIN pa3mep;
XapakTepu30BaTh CBOWCTBA TeJ, (U3MYSCKUX SBJICHUH M TPOIECCOB, HCIOIb3Ys
OCHOBHBIC TIOJIOKECHHUSI MOJICKYJISPHO-KHHETHYECKUX TEOPUH (U3UUECKUX BEIIECTB,
NPUHIUIT CYMEPIIO3UIUH TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS 3apsja,
3akoH Oma anst ygactka 1enu, 3akoH Jlxoynsa-JleHna, 3aKkoH COXpaHEHHS YHEPTUH, MPH
ATOM TMpHUAABasi CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMUILUTE €r0 MaTeMaTHYecKoe
BBIpa)KEHHE;

OOBSICHATh (PU3UUECKUE MPOLECCHl U CBOWCTBA TEN, B TOM YMCJIE U B JECATU CIydasx
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABISATh TNPUYNHHO-CIICICTBEHHBIC CBS3H,
CTpPOUTH OOBSCHEHHMS M3 1—2 JIOTMYECKHMX IIaroB ¢ OHNOpPHOM Ha 1-2 u3yyaembIX
(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOMEPHOCTEH;

pewath pacyéTHbIe 3aa4u B 2—3, UCMOJb3Ys 3aKOHBI M (OPMYJIBL, CBSA3bIBas (pU3HUECKUE
M3MEpPEHUs: Ha OCHOBE YCIIOBHI aHaIM3a 3a/1a4 3aIHChIBAaTh KPATKOE YCIIOBHUE, BBISBIIATH
HEJIOCTAaTOK JAaHHBIX Ul pEeIIeHUs 3a]a4, BHIOUpaTh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBbIE
JUTsL €€ perIeHus], IPOBOANTD pacu€Thl U CPABHHUBATH MOJYYEHHOE 3HaYCHUE (DU3MUYECKHe
pasMepsl C U3BECTHBIMU JIaHHBIMU;

BBISIBIISITH TIPOOJIEMBI, KOTOPBIE MOXXHO PEIINTh C MOMOIIBI0 (PH3UYECKUX METOJIOB, C
MOMOIIIBI0 OMHUCATENbHBIX HCCIEI0BAaHUM, MpeasaraTh MpoBEpseMble MPEANOIOKEHUs,
OIICHUBATh MTPABHILHOCTH MOPSIIKA TIPOBEICHHUS NCCIIETOBAHMS, ITIaTh BEIBOIBI;
IPOBOJATCS OIBITHI MO HAOMIOACHUIO (PU3MUECKOTO BO3ACHCTBUS WM (PU3UUECKUX
CBOWCTB Tena (KamWUISIPHBIC SBJICHUS, 3aBUCMOCTh JABJIICHUS BO3IyXa OT €ro o0bema,
TEMIIepaTypbl, CKOPOCTH TNPOLIECCa OCTHIBAHMS M HAarpeBaHMs NMPH H3ITYYEHUH OT I[BETa
W3JIydaronie  (MOTJIOMaroieil) IMOBEPXHOCTH, CKOPOCTH HCIApEeHUs BOJBI  OT
TEMIEpaTypbl KHJIKOCTM U IUIOMIATUM €€ TOBEPXHOCTH, DJEKTPU3ALUU Tl MU
B3aWMOJICHCTBHE DJIEKTPHUUECKUX 3aps0B, B3aMMOJICHCTBHE ITOCTOSHHBIX MAarHHUTOB,
BU3yaJIU3alisl MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHMWTOB, JEUCTBHE MArHUTHOTO IOJIS
Ha TIPOBOJHUKE C TOKOM, CBOMCTBa DJEKTPOMArHWTa, CBOWCTBA JJIEKTPOJBUTATEINS
MOCTOSIHHOTO TOKa): (hopMyaHpoBaTh IMpOBEpseMble CHIIbI, COOMpPATh YCTAaHOBKY U3
NPEIOKEHHOTO 000PYAOBaHUS, OTIMCHIBATE X0 OTBITa U (POPMYIIUPOBATH BHIBOJIBI,



[IpoBoaMTH NpsSMbIE U3MEPEHMsI TEMIIEPATypbl, OTHOCHUTEIBHON BIAXXHOCTH BO3/1yXa,
CHJIBI TOKa, HaNpsDKEHUS C UCIOJIb30BAHUEM COOTBETCTBYIOUIMX NMPUOOPOB M JAaTYUKOB
TEJIECHOM BEIMYMHBI, CPaBHUBATh pE3YJbTATHl H3MEPEHUM C Y4YETOM 3aJaHHOMU
a0COJIIOTHON MOTPEIIHOCTH;

NPOBE/ICHUE UCCIIEIOBAHHS B 3aBUCHUMOCTH OT OJHON (pU3MUYECKON BETHMUMHBI OT APYron
C UCHOJb30BAHUEM HIPSAMBIX U3MEPEHUN (3aBUCUMOCTbH CONPOTHBIIEHUS IMPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAJM MOIEPEYHOr0 CEYEHMs] U pa3Mepa BELIECTBa NPOBOJHUKA, CHIIbI
TOKa, MAYILEro 4Yepe3 IMPOBOJHUK, OT HAIPSDKEHUS Ha IPOBOJHMKE, HCCIEIOBaHMS
[IOCJIEZI0OBATENBHOIO M MAapajUIeNbHOIO COEAMHEHHS IPOBOJHUKOB): IUIAHUPOBATh
ucciieloBaHue, cOOp AaHHBIX U IPOBEACHNUE U3MEPEHHH, ClIeys IPeAIOKEHHOMY IUIaHy,
(UKCUPOBATh IMOJNyYCHHBIE PE3YJIbTAThl B 3aBUCUMOCTH OT BHJA TaONUIl U TPaHKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICJOBAHMS;

NPOBEICHUE  JIOTIONIHUTENBHBIX ~ HM3MEpeHHi  (U3MYecKOW BeNW4YMHBI  (yIelbHas
TEIIOEMKOCTb BEIIECTBA, CONPOTUBIIEHUE IPOBOJHUKA, pab0oTa M MOLIHOCTh TOKa):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, CJEIO0BaTh
IIPEI0KEHHON HHCTPYKLMHU U PACCUNTHIBATH 3HAUYEHUS U3MEPEHMIA;

coONoIaTh ~TpaBWJIa TEXHUKHM OE30MacHOCTH TpH  pabdoTe ¢ J1adopaTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh INPUHIUNBL  JCHCTBUS HM3ydyaeMbIX MPUOOPOB U TEXHMUYECKHUX
YCTPOMCTB C OMNOPOHl B MX ONHUCAaHMM (B TOM 4HMCJE: CHCTeMa OTOIUIEHHUs J0Ma,
TUTPOMETP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYHUK DBJIEKTPUUECKOMN
SHEpPruH, 3JIEKTPOOCBETUTENIbHBIE TNPUOOPBI, HArpeBaTelIbHBIE  3JIEKTPONPUOOPHI
(mpuMepsbl), 3IEKTPUYECKUE MPEIOXPAHUTENHU, 3JIEKTPOMArHUTHI, 3JIEKTPOJIBUrATEINN).
HOCTOSIHHBIA TOK), WCHOJb3ysd 3HAHUSA O (PU3UUECKUX CBOMCTBAX M OOECIIEUEHHOCTH
($u3NYECKUMU YCIOBUSIMU;

pacrio3HaBaTh MPOCTEHIINE TEXHUYECKUE YCTPONCTBA M M3MEpPUTENbHbIE IMPUOOPHI IO
CXeMaM U CXEMaTHYeCKUM PHUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUraTeldb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTar), COCTABIAThH
CXEMBbI AJIEKTPUUYECKUX IEeNeil C MOCiIe0BATEIbHBIMU M JIOTMUYECKUMU COEAMHEHUSIMU
HJIEMEHTOB, ITOKa3bIBasl YCIOBHbIE AIEMEHTHI 0003HAYEHUS HIIEKTPUUYECKHX LIETIeH;
OPUBOJIUTH MpHUMEpPhl (HAXOAWTh MH(OpPMALMIO O MpHUMepax) MPaKTUYECKOTO
UCTOJb30BaHUS (U3UYECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU M OOecredyeHus
0€30MacHOCTH MpU padoTe ¢ MPUOOPaMU U TEXHUYECKUMH yCTPONCTBAMH, COXpaHEHUS
3/10pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpY KatoIlel cpese;
UCCIIEIOBAaTh MOUCK (PU3MUECKOro cojep)kaHus HH(opmanuu B VIHTepHETE Ha OCHOBE
CYLIECTBYIOIIUX 3HAHUH W METOJa CpPaBHEHHs [JONOJHUTEIbHBIX HCTOYHHKOB
IpeUIoKEeHHOW HH(OpMalnK, KOTopas SBJISETCS MPOTHUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHON;

UCIIOJIb30BaTh MPHU BBINOJHEHUU YYE€OHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3MUecKoro copep)kaHus, ClipaBOYHbIE MaTepHalIbl CeTH, pecypchl MIHTepHeTa, BlIaeTh
npuéMaMl KOHCHIEKTHPOBAaHUS TEKCTa, KOHBEPTUPOBAaTh MH(OpPMALMIO U3 OJIHOM
3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE MHCbMEHHBIE U KpAaTKHWE YCTHBIE COOOIIEHHS, OOMEHMBASICH
uHpopManueil U3 HECKOJbKHUX HCTOUYHHUKOB DEAITBHOTO COAEp)KaHUS, B TOM 4YHCIE
pe3yJIbTaTOB MPOEKTHON WM HUCCIIENOBATEIbCKON JEATENbHOCTH, MPU 3TOM YMEJO
UCIMOJIb30BaTh M3YYCHHBIM TOHATHBIA anmapaTHBI Kypc (QHU3MKH, YTO MPHUBOIUT K
MPOBEJICHUIO MPE3EHTALINM;

IpY BBIIOJHEHUU MPOEKTOB M (PU3NYECKUX HCCIEIOBAaHUM ONMpEaeuTh 005S3aHHOCTH B
rpynmne B COOTBETCTBMM C TOCTaBJICHHBIMU 3aJadaMy, KOHTPOJIHUPOBATH BBIIOJHEHUE
IUTAHOBBIX JEMCTBUM U KOPPEKTUPOBATH UX, aJIEKBATHO OLIEHUBATh BKJIAJ B JEATEIBHOCTh
IPYNIbl, BBICTpaBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBUE, MMOCTOSHHO S PELIUTENILHO
paszperaro KOH(IUKTHI.



K konmy oOyueHust B 9 kJiacce nmpeMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

e UCHOJb30BATh MOHATHUA: CHUCTEMa OTCYETa, MaTepualibHas TOYKa, TPAEKTOpUS,
OTHOCHUTEJIBHOCTh MEXAaHHUYECKOTO ABIDKEHHs, Aedopmarus (yrnpyras, IUIacCTHUECKas),
TpEHUe, LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTh U MIEPErpy3KH, LEHTP TSKECTH,
a0COJIIOTHO TBEPAOE TEIO, LIEHTP TSHKECTH TBEPAOIO TElla, PABHOBECUE, MEXAHMUYECKUE
KoJIeOaHUs U BOJIHBL, 3BYK, HH(PPA3BYK U yIbTPA3BYK, JIEKTPOMArHUTHbIE BOJIHBI, LKA
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJIbHO30PKOCTb, CIIEKTPbI UCITYCKAHUS
U pazjenenus, anbda, 6eTa- ¥ raMMa-u3IydeHus, U30TOIbI, JIepHasi SHEPreTUKa;

e pasnuyYHbIE SIBIECHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE IpPSAMOJIMHEHHOE [BW)KEHUE, IaJieHHe MaJEHUs Tell, aMIUIUTYAe
JBUKEHUS 110 OKPY>KHOCTH, B3aUMOJECHCTBHE TEJ, PEAKTUBHOE JIBUJKEHUE, IEPEMEHHOE
JIBIDKEHHUE (3aTyXarolllue U BBIHYKICHHbIE KOJIEOaHMsI), pE30HAHC, BOJIHOBOE JIBUXKEHUE,
OTpaK€HHE 3BYKa, NPAMOJIMHEHHOE W3IydeHHE, OTPAKEHUE M IPEIOMIICHHE CBETa,
HOJHOE OOHAapyXXEHHE OTPaKEHUs CBeTa, IPUMEHEHHE OeJIoro cBeTa B CIEKTpEe HU
CIIO)KEHHME CHEKTPaJbHBIX IIBETOB, JHUCIEPCHUsl CBETa, paJUOaKTUBHOCTb, CBS3b
JUHEWYAaTOro M3Jy4yeHHUs H3JydeHHs) IO ONUCAHMI0O MX XapaKTEpPHbIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX KOHKPETHOE SIBIICHUE;

e pacno3HaBaTh U3ydaeMble (PU3NUYECKHE BO3ACHCTBUS B OKPYKAIOLIEM MUpPE (B TOM UHUCIIE
¢uznyeckue SBJIEHUSI B MPUPOJE: MPUWIMBBI U OTIUBBL, ABMKEHHUE IU1aHeT COJHEUYHOMN
CUCTEMBl, PEaKTUBHOE IBM)KEHUE >KUBBIX OPraHU3MOB, HU3yY€HHE 3BYKOB >KMBOTHBIX,
3eMJIETPSICEHHE, CECMUYECKNE BOJIHBI, IIyHAMH, X0, LIBETA TEJI, ONTUYECKUE SBJICHUS B
€CTeCTBEHHOE  OHMOJIOrMYeckoe  BO3JEHCTBUE,  NPOMCXOJsIlee B pe3yJibTare
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO HW3IYYCHHWH, OCHOBAHHOE Ha PaJdOAKTHBHOM
(doHEe, KOCMHYECKUX Jydax, PaJdOAKTUBHOM H3ITY4YE€HUH, HCIYCKAIOIIEM MHHEpabl,
BO3/ICHICTBUM paIMOaKTUBHBIX M3JIYYEHUH Ha OpraHU3M 4YeJjoBeKa), PU 3TOM IME€PEBECTH
NPaKTUYECKYI0 3a/lauy B y4eOHYIO NpPAKTHUKY, HPEANOYTs IOMOJHUTENbHbIE CBONCTBA
(mpu3HaKM) GU3NYECKUX BEIIECTB;

e OIUCHIBATHh U3y4YEHHbIE CBOICTBA Teja U (U3NYECKUE SBICHUS, UCIONb3Yys (PU3NYECKUE
pa3Mepbl (CpeiHsisi U MIHOBEHHAs CKOPOCTb IPU HEPAaBHOMEPHOM JIBWJKEHUHU TeJla,
YCKOpEHUE, IepeMENICHNE, IIyTh, YIJIOBask CKOPOCTh, CUJIA TPEHUS, CHJIa YIPYTOCTH, CHIIa
TSKECTH, YCKOpEHHE CBOOOJHOrO TaJeHHs, BEC, HMMITYJIbC TeJla, WUMIYJIbC). CHIIBI,
MexaHu4yeckas paboTa U MOILHOCTb, IOTEHIMAJIbHAS HHEPrusl Teja, MOABEM Hal
MOBEPXHOCTBIO 3€MJIM, IIOTCHIMAIbHAs DHEPrusl CXKATOW MpPYKUHBI, KUHETHYECKas
SHEprus, MoJHas MEeXaHW4YecKasi SHeprusl, Nepruoj U KosiebaHue KojiedaHuii, JUIMHA BOJIH,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMIIEHUS CpPEebl),
IpU ONHCAHMM MPaBWJIBHO TPAKTOBaTh (PU3NYECKUI CMBICI BKIJIIOYAIOT BEJIUYMHY,
OpPUMEHEHHE W OCHOBHYIO (DM3MUYECKYI0 BEIUYMHY, HaxOoXJeHHEe (QOpMYIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIWYMHY C JPYTMMH BEIUYMHAMM,IIOCTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX JIHII,

e  XapaKTepu3OBaTh CBOMCTBa Tel, (PU3MUECKHUE SIBICHUS U TPOILECCHI, UCTONb3ysS 3aKOH
COXPAHEHMsI DHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIMI CYNEPIO3ULMU CHJI,
npuHuunel ['anunen, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS MMITYJIbCA, 3aKOHBI
OTpPaKEHUsSI U MPEIOMIIEHHS], 3aKOHBI COXPAaHEHMsI 3apsA0BOI0 M MacCOBOTO YHCIIA CBETA
IIPU SIIEPHBIX PEAKLIUSX, IPU ITHM JIa€M CIOBECHYIO (JOPMYIy 3aKOHA M 3aIIUCHIBAEM €TI0
MaTEMaTUYECKOE BBIPAKEHUE;

e OO0BSCHATH (hU3HUECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B JIECATH CIydasx
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYNHHO-CIEACTBEHHBIE CBS3H,



CTpOUTH OOBSACHEHHS M3 2—-3 JIOTMUYECKHUX IIaroB C OMOPHONW Ha 2-3 WU3yYEHHBIX
(bU3HIECKUX 3aKOHOMEPHOCTEH, (PU3NUECKUX 3aKOHOMEPHOCTEH MIJIM 3aKOHOMEPHOCTEH;
pELINTh pacu€THbIE 3a7aun (OIMPAOLIMECS HA CUCTEMY U3 2—3 alrOPUTMOB), UCIIOJIb3YS
3aKOHBI ¥ (POPMYJIBL, CBSA3bIBAIOIME (PU3HMUECKUE BETMUNHBI: HA OCHOBE YCIIOBUI aHaN3a
3a/1a4, 3alHChIBaTh KPATKOE YCJIOBHE, BBISBJIATH HENOCTAIOLIUE WM IMOBTOPSIOLIUECS
JlaHHbIe, BHIOMPATh 3aKOHBI U (HOPMYJbl, HEOOXOAUMBIE JI PELICHUS, MPOBOJIUTH
pacy€Thbl ¥ OLIEHUTH PEATTUCTUYHOCTD MOYYCHHOTO 3HAUCHHS (PU3UYECKON MEPHI;
pacrio3HaBaTh Npo0JIeMbl, KOTOPbIE MOXKHO PELIUTH C HOMOILBIO (PU3UYECKUX METOMOB, C
MIOMOIUIbIO ONMCHIBAIOLIUX MCCIEA0BAHUM, IPeIaraTh IPOBEPSEMbIE MPEATIONO0KEHMS,
OLIEHUBAaTh IPaBWIBHOCTh TIOPsIKA IPOBEIECHUS HCCIEAOBAaHUM, JenaTb BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTAThl UCCIIEI0BAHUI U OIIBITA;

IIPOBE/ICHUE OMbITa IO HAOJIIOJACHUI0 (U3UYECKOro BO3ACHUCTBHS WM (PU3MYECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HpIOTOHaA, 3aKOHAa COXPAaHEHHUs HHEPIHH,
nepuojia KojeOaHUM MNpY)XKMHHONO MAasTHHUKa OT MacChl M JKECTKOCTH MPYXKHH U
HE3aBUCHMOCTH OT pa3MepoB MajbIX (OpM, HMpSIMOIUHEHHOE pPaclpoCTpaHEHHE CBETa,
pacrpocTpaHeHue Oeoro cBeTa B CIEKTpEe, M3Y4YEHUE CBOWCTB). H300pa’keHHE B
IUIOCKOM 3€pKajie W CBOWCTBO M300paXeHHs OOBEKTa B COOHMparomield JHH3e,
HaOJIOZIeHWEe CIUIOUIHBIX W JIMHEHYaThIX CIEKTPOB: CaMOCTOSATENIIBHO CcOOMpaTh
YCTAaHOBKY M3 pe3epBHOro Habopa 00OpymOBaHUS, ONMCHIBATH XOJ OIBITA U €ro
pe3yiabTaThl, GOPMYIUPOBATH BBIBOABI;

IPOBOAMTH IIPU HEOOXOJUMOCTH MPOBEACHUS NPSIMbIX U3MEPEHUM, ONpPEeAEsaTh CpeHEe
3HAYeHUE u3MepseMoi BenuuuHbl ((PoKycHOe paccTosiHMEe coOMparoledl JMH3bI),
000CHOBBIBATH MyTh BRIOOpa U3MEpEHUs (M3MEPUTETHLHOTO TTprbdopa);

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMBIX (DU3MYECKUX BEJIUYHMH C UCIOIb30BaHUEM MPSIMbBIX
U3MEpEeHUl (3aBUCUMOCTb IYTM OT BPEMEHM IPU PABHOYCKOPEHHOM JIBHJKEHUU 0e3
HAyaJIbHOM CKOPOCTH, NEPUOJ U3MEHEHUsI MaTeMaTUYeCKOro MAasgTHUKA OT JUIMHBI HUTH,
B 3aBUCHMOCTH OT yIja OTPa)XC€HHsI CBETa OT YIJIa IIOBOPOTA M yIJIa MPEIOMIIEHUS OT
yIJ1a MOBOPOTA): IUIAHUPOBATh MCCIIEI0OBAHNE, CAMOCTOSATENIBHO ONPEEIATh YCTAaHOBKY ,
(¢uKcHpoBaTh IMOJIyYEHHbIE PE3yJbTaThl B 3aBUCUMOCTH OT TEJIECHBIX BEJIMYMH B BHJIE
TabIuI U TpauKOB, A€TaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIeI0BaHUMN;

MPOBEJICHUE JIOTIOJHUTEIbHBIX U3MEPEHHUH (PH3MUECKOil BETUUHUHBI (CPEIHSS CKOPOCTh U
YCKOpPEHHE Teja MPH PaBHOCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOIO MaJIeHUs,
KECTKOCTh MPYXHUHBI, KOYPPUIMEHT TPEHUsI CKOJIBXKEHHUS, MeXaHWdyeckas pabora u
MOIIHOCTb, YaCTOTA U MEPHOJ] U3MEHEHUsI MaTEMAaTUYECKOT0 U MPYKUHHOTO MasTHUKOB,
ONTHYECKasl CUJIa COOMpAIOIIEH JIMH3bI, PAJUOAKTUBHBINA (DOH): MIIAHUPOBATh U3MEPHUTD,
coOpaTh SKCIEPUMEHTAJIbHYI0 HACTPOHKY W  BBIOJHUTH HU3MEPEHUs, Cleays
NPEJUIOKEHHOW MHCTPYKIUH, 3aJIep’KaTh 3HAUEHHE H3MEpPEHMs] W MpOaHaTU3UpOBATh
MIOJIyYEHHBIE PE3YJIBTAThl C YYETOM 33aJaHHOW MOTPEIIHOCTH U3MEPEHUI;

coOnrofaTh NpaBWJa TEXHUKHM 0Oe30macHOCTH mpu  pabore ¢ 1abOpaTOPHBIM
o0opynoBaHuEM;

BbIpa)kaThb OCHOBHbIE MTPU3HAKU N3Y4aeMbIX (PU3NUYECKUX MOJIETIeH: MaTepuanbHas TOUKa,
abCoIIOTHO TBEPAOE TENIO0, TOUEUHBIN MCTOYHUK CBETa, JIy4, TOHKAs JINH3A, IUIaHETapHas
MoJieIb aTOMa, HYKJIOHHAsl MOJI€Ib aTOMHOTO S/Ipa;

OXapaKkTepPU30BaTh MPUHIUNBI JEHCTBUS H3Y4aeMbIX MNPUOOPOB M TEXHHUUECKUX
YCTPOMCTB ¢ OMOPOM Ha UX omMMcaHue (B TOM YHUCIE: CIIUIOMETp, TaTYMKHU TOJOKEHUS,
pacCTOSHUSL U YCKOPEHUsI, paKeTa, 9XO0JIOT, OUKHU, MepUCKOIl, (oToarnmapar, ONTUYECKHE
CBETOBOJIbI, CIHEKTPOCKON, JI03UMETp, Kamepa BuibcoHa), UCHONB3ys 3HAHUS O
CBOMCTBaX (PM3NYECKOT0 BO3/IEHCTBHA U 00ecTiedeHnN (PU3UUECKUX CBOMCTB;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYECKHE PUCYHKH M3y4aeMbIX TEXHHYECKHX HPHOOpPOB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTMUECKUX IMPOIIECCOB MPHU IMOCTaHOBKE y4yeOHO-
MPAKTUYECKUX 3a/ay, ONTUYECKUX CXEM JJIsi MOCTPOCHHS] H300paKE€HUM B IJIOCKOM
3epKajie U coouparolei JTuH3e;



NPUBOIUTH TpPHUMEpPHl (HAXOAWUTh HH(POpPMALMIO O TpHUMEpax) MNPaAKTUIECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HM JJs oOecnedyeHus
0€301acHOCTH TpU paboTe ¢ MpuOOpaMHu M TEXHHUUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKPY KaIoLIeil cpeie;
U3YYUTh TIOUCK coJiepaHus Gu3ndeckoil nHpopmaru B VHTEpHETE, CAMOCTOATEIBHO
chopMylIMpoBaTh MOMCKOBBIA 3ampoCc, HAWTH CIOCOO OMpEeNeNeHUs JAOCTOBEPHOCTH
NOJYyYeHHOW HH(pOpMAIMM Ha OCHOBE CYIIECTBYIOIIUX 3HAHUH M JOMOJHHUTEIBHBIX
HMCTOYHHKOB;

UCIIOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSPHYIO JHUTEPATYpPy
buznyecKoro coaep>kaHus, CIpaBoOYHbIC MaTEpUaIIbl CETH, pecypchl HTepHeTa, BiIaieTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, KOHBEPTHPOBATH WH(POPMAIMIO W3 OJIHOU
3HAKOBOM CUCTEMBI B JIPYTyIO;

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIC U YCTHBIE COOOIEHUS HAa OCHOBE MH(OPMAIIUHU U3
HECKOJIbKUX HMCTOYHHMKOB (DU3MYECKOTO COJEP)KaHUsA, IYyOJUYHOTO BBICTYILICHUS,
pE3yJbTaTOB IMPOEKTHOM WIIM MCCIEN0BATEIbCKON JIEATENbHOCTH, IPU 3TOM T'PaMOTHO
UCIIONIb30BAaTh M3YYCHHBIH MMOHSATHIHBIA ammapar u3ydyaeMoro paszzaena (usuku u
COIIPOBOKIAThH BHICTYIIJICHHE NIPE3CHTAIMEH C YUETOM COOCTBEHHBIX CBEPCTHHKOB.






TEMATUYECKOE MNJIIAHUPOBAHUE

7 KINACC
Ne HasBaHue pa3zesioB ¥ TeM NIporpaMMbl KosnuectBo yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KoHTpoJibHEIE [IpakTHYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI

‘Paa,qeﬂ 1. du3uKa U ee poJib B I03HAHUHU OKPYKAKOLLEero Mupa

1.1 ||®usuka - HayKa o0 NpUpoje 2 Bu6auoTteka LIJOK
https://m.edsoo.ru/7f416194

1.2 ||®usuyeckue pasMmepsnl 2 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f416194

1.3 |[EcTecTBeHHOHay4YHbIX MeTO/] TIO3HAHUS 2 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 110 pa3jeny H 6 H

‘Pasaeﬂ 2. IlepBoHavYaJ/IbHbIE CBeJl€HU O IOCTPOEHUH BelleCTB

2.1 ||CTpoeHue BeujecTBa 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

2.2 ||/IBmkeHHe ¥ B3aMMO/ieHICTBYE YaCTHUI UMEIOT 2 1 bubanoreka LIOK

3HaYeHue https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSIHUA BelleCTB 2 Bubaunoreka LIOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 1o pasjeny H 5 H

‘Pasaeﬂ 3. /IB>KeHH e M B3aUMOAelCTBHE TeJl

3.1 ||[MexaHMUYecKoe JBHUKEHHE 3 bubanoreka LIOK
https://m.edsoo.ru/7f416194

3.2 |[MHepuus, Macca, CBETUIbHUKHU 4 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

3.3 ||Cusa. Bugsl cua 14 1 2 bu6sunoTteka LJOK
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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Ne HasBaHue pa3zesioB ¥ TeM NIporpaMMbl | KosnuecTBo yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KoHTpoJibHEIE [pakTHYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI

‘I/ITOI‘O 110 pas3jeny “ 21 H

‘Pasgen 4. laB/ieHUe TBepAbIX TeJl, )KUJKOCTel U rasa

4.1 |/JdaBnenue. [lepegayda faBieHUs TBEPAIMU 3 bubanoreka LIOK

TeJIaMU, »KUJKOCTSIMU U ra3aMH https://m.edsoo.ru/7f416194

4.2 ||[laByieHHE KUJKOCTH 5 bubanoreka LIOK
https://m.edsoo.ru/7f416194

4.3 ||ATMocdepHOe faBieHHe 6 Bu6auoTteka LIJOK
https://m.edsoo.ru/7f416194

4.4 ||lencTBUE :KUAKOCTH U ras3a Ha IOrpyKEHHOE B 7 1 3 Bu6auoTteka LJOK

HUX TeJI0 https://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 pasjeny H 21 H

‘Pasaen 5. Pa6oTa 1 MOLYHOCTB. JHeprus

5.1 |PaboTa 1 MOIIIHOCTb 3 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

5.2 |[[IpocTbie MEXaHHU3MbI 5 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f416194

5.3 |[MexaHUuecKasi IHePrus 4 1 1 Bu6auoTteka LJOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 110 pa3jeny H 12 H

‘Pe3epBHoe BpeMs H 3 H H H

(OBLIEE KOJIMYECTBO YACOB 10 IPOTPAMME | 68 | 3 [ 12 [



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 KINACC

Ne Ha3BaHue pa3/iesioB ¥ TEM NIPOrpaMMbl KosinyecTBO 4acoB JdyiekTpoHHbIE (UPPOBLIE)
n/n Bcero|| KouTposibHbIE [IpakTHYecKHE 00pasoBaTe/ibHble pecypchl
paboThI paboThI

‘Pa:meﬂ 1. Tensi0BbI€ ABJIEHUA

1.1 ||CTpoeHUe U CBOMCTBA BEIECTB 7 bu6aunoTeka [JOK
https://m.edsoo.ru/7f4181ce

1.2 |TenJioBble NpoOIeCCHI 21 1 5 bu6baunoTteka [JOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 110 pasjey H 28 H

‘Pas,qeﬂ 2. d/1eKTpUYeCcKre U MarHUTHbIE ABJI€HUA

2.1 |9nekTpudeckue 3apsHble YCTPOKUCTBA. 7 1 Bu6auoTteka LJOK

3apspKeHHbIe TeJsla MU UX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce

2.2 ||[locTossHHBIN TOK 20 1 7 bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce

2.3 ||[MarHuTHbIe ABJIEHUS 6 1 1,5 bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce

2.4 ||OneKTpoMarHUTHas UHAYKLUSA 4 bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 110 pa3jeny H 37 H

‘Pe3epBHoe Bpems H 3 H H H

IOBIIEE KOJIMUECTBO YACOB 10 IPOTPAMME | 68 | 3 [ 14,5 [



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

Ne HasBaHue pa3zesioB U TeM NpOrpaMMbl KosinuecTBo 4yacoB JdnekTpoHHbIEe (LUPPOBLIE)
n/m Bcero|| KoHTpoJibHBIE [pakTHUYecKue 0GpasoBaTe/bHbIe PecypChbl
paboThl paboThI
‘Pas,qeﬂ 1. MexaHMYeCcKHe AB/I€HUA
1.1 |[MexaHMYeCKOe ABMXKEHHE U CIIOCOOBI €T0 10 1 bubanoreka LIOK
OIMMCAHUS https://m.edsoo.ru/7f41a4a6

1.2 ||BlaumopelicTBUe Te 20 1 3 bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6

1.3 ||3aKoHbI COXpaHeHUs 10 3 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOI‘O 110 pa3jeny H 40 H

‘Pasaen 2. MexaHH4YeCcKHe K0JIe6aHHUA M BOJIHBI

2.1 |[MexaHHYeCKHE KOJieOaHHUS 7 3 bubaunoreka LIOK
https://m.edsoo.ru/7f41a4a6

2.2 |[MexaHHUYeCKHE BOJIHbL. 3BYK 8 1 3 BubauoTteka LLOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 110 pasjesy H 15 H

‘Pasaeﬂ 3. JJIeKTPOMarHMTHoOeE NoJie ¥ 3JIeKTPOMarHMTHbIE BOJIHbI

3.1 ||9/ieKTpOMarHUTHOE MoJie U 6 2 bu6snoTeka [JOK

3JIEKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6

‘I/ITOI‘O 110 pa3jeny H 6 H

‘Pas,qen 4. CBeTOBbBIE ABJICHHUSA

4.1 ||[3aKoHBI paclpoCTpaHeHUs CBeTa 6 2 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f41a4a6

4.2 ||/IMH3BI U ONTHYECKHUE TPUOOPHI 6 3 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Ne HasBaHue pa3zesioB U TeM NpOrpaMMbl KosinuecTBo 4yacoB JdneKkTpoHHbIEe (LUPPOBLIE)
n/m Bcero|| KoHTpoJibHBIE [pakTHUYecKue 06pasoBaTe/bHbIe PecypChbl
paboThl paboThI
4.3 |PazmelieHure 6esi0r0 CBeTa B CIEKTPE 3 2 bubsunoTteka LJOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 pa3jeny H 15 H
‘Pasneﬂ 5. KBaHTOBbBIE SIBJIEHUA
5.1 |[McnyckaHue U COTPYAHUYECTBO aTOMa CBeTa 4 1 bubauoTteka LLIOK
https://m.edsoo.ru/7f41a4a6
5.2 ||[CTpoeHHe aTOMHOrO si/ipa 6 1 bubauoTteka LLOK
https://m.edsoo.ru/7f41a4a6
5.3 ||lnepHble coCTOSAHUSA 7 1 1 Bu6anoTeka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 10 pasjeny H 17 H
‘Pasaen 6. [IoBTOPHO-060061AI0NMIT MOAYJIb
6.1 |lloBTOpeHuUe U 06001IeHUE COAepKaHUsl Kypca | 9 2 bu6sunoTteka [JOK
¢dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 pasjeny H 9 H
(OBILEE KOJIMUECTBO YACOB 10 TPOTPAMME || 102 || 3 I 27 [



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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MOYPOYHOE MN/TAHUPOBAHUE

7 KNACC
Ne |[Tema ypoka Konunyectso Yacos [aTa DNEeKTPOHHble UnppoBble
n/n nsyyeHua |jobpasoBaTesibHble pecypchbl
Bcero||KoHTponbHble  |[[TpaKTuyeckme
paboTbl paboTbl

1 dunsnKa — HayKa o npupoge. ABneHna npupoabl 1
2 dusunyeckue aBneHua 1
3 dur3nyeckne N3mMepeHnsa u nx namepeHune 1
4 YpoK-uccnenoBaHue "MamepeHne TemnepaTtypbl NPy NOMOLLA 1 1

KMAKOCTHOFO TEPMOMETPA U AaTYMKa TemnepaTypbl”
5 MeToabl Hay4YHOro no3HaHuA. OnuncaHne ¢pmnsnyeckoro solaencremnsa cl|l Bubnunoteka LLOK

nomolLLbio moaenei https://m.edsoo.ru/ff09f72a
6 YpoK-uccnegosaHue "MpoBepKa rmnoTesbl: fa/IbHOCTb NONETA 1 1

LLIAPWKa, NYLLEHHOTO rOPM30HTaNbHO, TeM bonblie, Yem bonblie

BblcoTa TpybbI"
7 CtpoeHue BewecTBa. OnbITbl, OKa3bIBatOWMeE CTPOEHNE 06BbEKTA 1 Bubnnoteka LLOK

https://m.edsoo.ru/ff09fe0a
8 [BUXKeHne YyacTuy, BewwecTsa 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a013e

9 YpoK-uccnegoaHue «OnbiTbl N0 cO6A0AEHMIO TEMIOBOTO 1 1



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

Ne |[Tema ypoka Konnyecrtso yacos [aTa dneKTPOHHble undpoBble
n/n nsyyeHua |[obpasoBaTeNbHble pecypcbl
Bcero||[KoHTponbHble  ||[TpaKTnyeckue
paboTbl paboTbl
pacwmpeHns rasa»
10 ||ArperaTHble COCTOAHMA BELLECTB 1
11 ||OcobeHHOCTH arperaTHbIX YCTpoMCTB Boabl. 0606uWeHne no pasaeny ||1 Bubnnoteka LLOK
«[epBOHaYanbHble CBEAEHNA O KOHCTPYKLUM BELLECTBA» https://m.edsoo.ru/ff0a0378
12 |[MexaHu4eckoe aguxkeHne. PaBHOMepHOE N HEpPaBHOMEpPHOe 1 Bubnunoteka LLOK
ABUKEHNe https://m.edsoo.ru/ff0a05c6
13 ||CkopocTb. EgMHMLbI CKOPOCTH 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a079c
14 ||PacyeT NyT” n BpemeHu ABUXKEHUA 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a0aed
15 |[MHepuma. Macca — mepa MHEPTHOCTU Ten 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a0c10
16 ||[MnoTHOCTL BellecTBa. PacueT macchbl M 06bema Tena no ero 1 Bubnunoteka LLOK
NNOTHOCTU https://m.edsoo.ru/ff0a0fee
17 |[NabopaTopHas paboTta «OnpeaeneHne NN1OTHOCTU TBEPAOro TeNa» 1 1
18 ||PeweHune 3agaum no teme «NOTHOCTb BeLLECTBa» 1 Bubnunoteka LLOK

https://m.edsoo.ru/ff0al23c



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

Ne |[Tema ypoka Konnyecrtso yacos [aTa dneKTPOHHble undpoBble
n/n nsyyeHua |[obpasoBaTeNbHble pecypcbl
Bcero||[KoHTponbHble  ||[TpaKTnyeckue
paboTbl paboTbl

19 ||Cuna Kak xapaKTepuCcTUKa B3anmogenctema ten. Cuna ynpyrocTu. 1

3aKoH lyKka
20 ||[NabopaTopHana paboTta «M3yyeHne 3aBUCUMOCTU NOOKEHUA 1 1

(nedopmaumm) Npy>KMH OT NPUNOSNKEHHOW CUNbIN
21 |(|ABneHune TaroteHnA. Cuna CNOXKHOCTU 1
22 [|CBA3b CUNbI MEKAY TAMKECTbIO MU Maccoi Tena. Bec Tena. PeweHue 1 Bbubnunoteka LLOK

3agauu no Teme "Cuna Taxectn" https://m.edsoo.ru/ff0al778
23 ||Cuna TAXKeCcTU Ha Apyrmx nnaHeTax. PrUsmyeckme XxapaKTepUCTUKK 1 Bubnnoteka LLOK

naaHeTbl https://m.edsoo.ru/ff0a1502
24 [[N3mepeHune cun. JuHamomeTp 1 Bubnunoteka LLOK

https://m.edsoo.ru/ff0al8cc
25 ||Bec Tena. HeBecomocTb 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a1778

26 ||CnoxeHune AByX CW, HanpaB/AeHHbIX MO OAHON NPAMON. 1 Bubnunoteka LLOK

PaBHOaeMcTBYIOWAA cuna https://m.edsoo.ru/ff0ala70
27 ||PewweHue 3agauun no Teme "PaBHogencTByOLWAA cuna” 1
28 ||Cvna TpeHus u ee Buabl. ObyueHue B NpUpoae U TEXHUKE 1 Bubnunoteka LLOK

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

Ne |[Tema ypoka Konnyecrtso yacos [aTa dneKTPOHHble undpoBble
n/n nsyyeHua |[obpasoBaTeNbHble pecypcbl
Bcero||[KoHTponbHble  ||[TpaKTnyeckue
paboTbl paboTbl
29 ||[NabopaTopHasa paboTa «/3yyeHne 3aBUCUMOCTU CU/Ibl TPEHUA 1 1 Bubnnoteka LLOK
CKOJIb¥XEHUA OT CUNbI AaBNEHUA U XapaKTepa CONpPUKAcatoLLmXCA https://m.edsoo.ru/ff0alcc8
KOHTAKTOB»
30 ||PeweHue 3aga4m No ONpeaesieHUI0 PaBHOAENCTBYIOLLEN CUbI 1
31 ||PeweHune 3aga4 no Temam: «Bec Teno», «padmyeckoe nsobparkeHue ||1 Bubnmoteka LLOK
cnun», «Cunbi», «PaBHOAEMCTBYIOWAA CUa» https://m.edsoo.ru/ff0alde0
32 ||KoHTponbHas paboTa no Temam: «MexaHMUYECKOe ABUNKEHMEY, 1 1
«Macca, ocBelleHume», «Bec Teno», «fpadunyeckoe nsobparkeHme
cun», «Cnnbi».
33 ||daBneHune. BO3MOXKHOCTM YyNPaBAEHMA U YBEANYEHNA AABNEHUA 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a20a6
34 ||daBneHue rasa. 3aBMCMMOCTb AaB/I€HMA rasa oT 06bema, 1 Bubnnoteka LLOK
Temneparypbl https://m.edsoo.ru/ff0a2376
35 ||Nepepaya gasneHua TBEPALIMU TeTAMU, }UAKOCTAMU U razamu. 1 Bubnnoteka LLOK
3akKoH Mackana https://m.edsoo.ru/ff0a25b0
36 ||daBneHune B KMAKOCTU U CU/bHBIN B3rNAL4, BbI3BaHHOE TAXKECTbIO 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a2718
37 ||PeweHue 3agaun no Teme «[JaBneHune B X)UOKOCTU U rase. 3aKoH 1 bubnunoteka LLOK

Mackana»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

Ne |[Tema ypoka Konnyecrtso yacos [aTa dneKTPOHHble undpoBble
n/n nsyyeHua |[obpasoBaTeNbHble pecypcbl
Bcero||[KoHTponbHble  ||[TpaKTnyeckue
paboTbl paboTbl

38 ||[Coobuwatowmecs cocyabl 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a2970

39 |[fnapaBanyYeckuin npecc 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a3136

40 ||MaHomeTpbl. [MOpLWHEBOM XMUAKOCTHbIMA Hacoc 1

41 ||Atmocdepa 3eman 1 ee cylLecTBOBaHME 1 Bbubnunoteka LLOK
https://m.edsoo.ru/ff0a2b5a

42 ||Bec Bo3ayxa. ATmocdepHoe gasneHue 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a2b5a

43  [[N3mepeHmne aTmochepHOoro aasneHua. OnbIT Toppryennun 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a2da8

44  |[3aBMCMMOCTb aTMOCHEPHOro AaBAEHMA OT BbICOTbI Hag, YPOBHEM 1 Bubnunoteka LLOK

mopA https://m.edsoo.ru/ff0a2fc4

45 ||BapomeTtp-aHepous,. ATmocdepHoe faBneHne Ha pa3HbIX BbICOTax 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a2fc4

46 ||PeweHune 3agaum no teme "AtmocdepHoe gasneHue" 1

47 ||OeAcTBUE KMAKOCTM U ra3a HaMoJHAET UX Tena. ApXxumeaoBa cuna 1 Bubnnoteka LLOK

https://m.edsoo.ru/ff0a3276



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

Ne |[Tema ypoka Konnyecrtso yacos [aTa dneKTPOHHble undpoBble
n/n nsyyeHua |[obpasoBaTeNbHble pecypcbl
Bcero||[KoHTponbHble  ||[TpaKTnyeckue
paboTbl paboTbl
48 ||/TabopaTopHas paboTa «OnpeneneHne BbITaIKUBAIOLLEN CUbI, 1 1 Bubnnoteka LLOK
OEVNCTBYIOLLEN Ha TeN0, NOrPyKEHHOE B }KUOKOCTbY» https://m.edsoo.ru/ff0a33fc
49 ||/TabopaTopHas paboTa no teme «MccnegoBaHue 3aBUCUMOCTM Beca |1 1 Bubnnoteka LLOK
Tena B BoAe OT 06bema NorpyeHHOM B 3UAKOCTb YacTu Tena» https://m.edsoo.ru/ff0a3514
50 |[MnaBaHue Ten 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a3a96
51 ||[/TabopatopHan paboTa "KoHcTpyupoBaHMe apeomeTpa Unu 1 1
KOHCTPYMPOBAHME I0AKM U onpeaeneHne ee rpysonogbémHocTtn”
52 ||PeweHue 3apa4 no Temam: «lNnasaHue cyaos. BozgyxonnasaHue», 1 Bubnnoteka LLOK
«JlaBneHune TBepAbIX TeN, KUOKOCTEN U Fa308» https://m.edsoo.ru/ff0a3654
53 ||KoHTponbHas paboTa no Teme «[laBneHue TBepAbIX TN, XKuakocten nj|l 1
rasos»
54 ||[MexaHu4yeckan paboTa 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a3fg82
55 |[MowHoCTb. EAMHNLBI AeATENBHOCTH 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a3f82
56 ||Ypok-uccnegoBaHue "PacyéT rpomMKOCTM, pasBuBaemon npu nogbéme||l 1
no nosopoty"
57 ||NMpocTbie mexaHn3msl. Polyar. PaBHoBecHe cun Ha pblyare 1



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

Ne |[Tema ypoka Konnyecrtso yacos [aTa dneKTPOHHble undpoBble
n/n nsyyeHusa |jobpasoBaTesibHble pecypchbl
Bcero||[KoHTponbHble  ||[TpaKTnyeckue
paboTbl paboTbl
58 ||Pblyaru B TexHUKe, 6bITY 1 Npupoae. JlabopaTtopHasa paboTa 1 0,5 Bubnnoteka LLOK
«MccnepoBaHue ycnoBuii paBHOBECHA pblyara» https://m.edsoo.ru/ff0a4d78e
59 ||[PeweHune 3aga4m no Teme «YCNnoBUE paBHOBECKA pblvara» 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a48a6
60 ||KoadpduumeHT nonesHoro AenicTema malumHbl. JlTabopatopHan paboTa ||1 0,5
«M3mepeHune Kl HakIOHHOM NIOCKOCTUY
61 ||PeweHune 3agaum no Teme «PaboTa, mowHocTb, KMAO» 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a4c48
62 |[MexaHuyeckan sHeprua. KWHeTUYecKkasa 1 NOTeHUMaNbHaA sHeprua 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a4252
63 ||3aKOH O COXpaHEHMM 3KONOTMYECKOMN SHEPTUMU 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a4360
64 ||YpOK-3KcnepumeHT no Teme "IKcnepumeHTanbHoe onpeaenieHne 1 1
N3MEHEHMA KMHETUYECKOWN U HafEeKHOM IHEePrMmn Npu CKaTbiBaHUM
Tena no HaK/JIoOHHOM naockocTn"
65 ||KoHTponbHas paboTta no Teme «PaboTa 1 MOLHOCTb. IHeprua» 1 1
66 ||Pe3epBHbIit ypoK. PaboTa c TekcTamu no Teme "MexaHu4yeckoe 1 Bubnunoteka LLOK
nsukeHne" https://m.edsoo.ru/ff0a4eeb
67 ||Pe3epBHbIit ypoK. PaboTa c TekcTamu no Teme "[asneHne TBepabIx 1 Bubnnoteka LLOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

Ne |[Tema ypoka Konnyecrtso yacos [aTa dneKTPOHHble undpoBble
n/n nsyyeHusa |jobpasoBaTesibHble pecypchbl
Bcero||[KoHTponbHble  ||[TpaKTnyeckue
paboTbl paboTbl

Ten, }uaKocTen 1 rasa" https://m.edsoo.ru/ffOa4ffe
68 ||Pe3epBHbIl ypoK. PaboTa c TekcTamu no Teme "PaboTa. MowHocTb.  ||1

SHeprus"
OBLEE KOJTMYECTBO YACOB NO MNPOrPAMME 68 3 12
8 KNTACC
Ne |[Tema ypoka KonunyecTtso 4yacos [ata DNEKTPOHHble undpoBbie
n/n n3yyeHma |lobpasoBaTtenbHble pecypchbl

Bcero||[KoHTpONbHbIE MpakTuyeckme
paboTbl paboTbl

1 ||OcHOBHblE NONOXKEHUA MONEKYNAPHO-KMHETUYECKOW Teopumn n |(1 Bbubnnoteka LLOK

WX 3KCNEePUMEHTaNbHbIE MOATBEPIKAEHUSA https://m.edsoo.ru/ff0a5256
2 Macca 1 paamepbl aTOMOB 1 MOJIEKYN 1
3 Mogaenu TBEPAOro, *KNAKOro M ra3006pa3HOro COCTOAHUA 1 Bubnnoteka LLOK

BeLLecTs. https://m.edsoo.ru/ff0a540e
4 ||O6bsacHeHMe CBOWCTB TBEPAOTrO, *KMUAKOIO 1 ra3oobpasHoro 1

BELLECTBA Ha OCHOBE OCHOB MONEKYNAPHO-KMHETUYECKO

TEeopumn
5 Kpuctannunuyeckme n amopdHole Tena 1 Bubnunoteka LLOK

https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

Ne |[Tema ypokKa Konunuecrtso 4acos [ata DNIeKTPOHHble undpoBbie
n/n n3yyeHunn |lobpasoBaTenbHble pecypchbl
Bcero||[KoHTpONbHbIE MpakTnyeckme
paboTbl paboTbl
6 CmaumBaHune 1 KanMAnApHoOCTb. [TOBEPXHOCTHOE HaTAXKEHUEe 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a5530
7 ||TennoBsoe paclumpeHue u cxkatme 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a5a26
8 |TemnepaTypa. TemnepaTypa CBA3N AN U3SMEPEHUA CKOPOCTH 1
YaCTUL, ABUMKEHUA
9 BHyTpeHHss sHeprusa. Cnocobbl UI3MeHEeHUs BHYTPEeHHe 1 Bubnuoteka LIOK
3HepreTMKkn https://m.edsoo.ru/ff0a5c60
10 ||Buapl Tennonepenauu 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0a6412
11 ||Ypok-kKoHbepeHuMa «[paKkTUYecKoe Mcnosib3oBaHMe TenioBbIx ||1 1 Bubnunoteka LILOK
CBOWCTB BELLECTB U MAaTEPUAsIOB B LieNsxX sHeprocbepekeHmns » https://m.edsoo.ru/ff0a65c0
12 |[KonunyectBo TeNNOTbI. YAenbHAA TENN0EMKOCTb 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0a6976
13 ||[YpaBHeHMe TennoBoro banaHca. TennoobmeH 1 Tennosoe 1 Bubnuoteka LIOK
yBaxkeHue https://m.edsoo.ru/ff0a7088
14 |NabopaTtopHasa pabota "UccnegoBaHue asneHu TenaoobmeHa ||1 1 Bubnunoteka LLOK
npw HarpeBaHWKN X0N04HOW U ropaYeit Boab!" https://m.edsoo.ru/ff0a6a98
15 ||[PacyeT KosinyecTBa TeN0Tbl, HeOb6XoAMMOro AnA Harpesa Tena ||1



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Ne |Tema ypoka KonnyecTtso yacos JaTa DNeKTPOHHble umdpoBble
n/n nsyyeHun |lobpasoBaTesibHble pecypchbl
Bcero||[KoHTpONbHbIE MpakTnyeckme
paboTbl paboTbl
W MONYyAAPHOTO UM NPU OXNaXKAEHUN
16 |NabopaTtopHana pabota "OnpeaeneHue yaenbHol Tenioemkoctu||l 1 Bubnunoteka LIOK
Beulecrsa" https://m.edsoo.ru/ff0a6bb0
17 |[DHeprua Tonamea. YaenbHaa TenaoTa cropaHua 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a7b5a
18 ||MnaBneHune n otBepaeBaHME KPUCTANNYECKUX Ten. YaenbHaa ||1 Bubnnoteka LLOK
TensjoTa NaaBAeHUA https://m.edsoo.ru/ff0a71d2
19 |([NabopaTopHana pabota "OnpeaeneHue yaenbHoOM TeNN0ThbI 1 1 Bubnunoteka LIOK
naasneHua nobaa" https://m.edsoo.ru/ff0a72fe
20 |[MapoobpasoBaHue 1 KoHAeHCcaumaA. McnapeHue 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0a740c
21 ||KuneHwue. YoenbHan TennoTta napoobpasoBaHua u 1 Bubnunoteka LLOK
KOHAEHcauun. 3aBUCMMOCTb TEMNEPATYPbl OT aTMOCHEPHOTO https://m.edsoo.ru/ff0a786c
naBneHus
22 ||BnaxHocTb Bo3ayxa. /labopaTopHasa paboTa "OnpeaeneHne 1 1 Bubnuoteka LIOK
OTHOCUTE/IbHOW BNIa*KHOCTM BOo3ayXxa" https://m.edsoo.ru/ff0a7628
23 ||PeweHune 3aga4m No onpegeneHmio BAarKHOCTM BO3ayXa 1
24 ||[MpuHUMNbl paboTbl TenAoBbIX ABUratenei. MNaposas TypbuHa. ||1

[BUrateNnb BHyTPEHHUIN BHYTPEHHWIA



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

Ne |[Tema ypokKa Konunuecrtso 4acos [ata DNIeKTPOHHble undpoBbie
n/n n3yyeHunn |lobpasoBaTenbHble pecypchbl
Bcero||[KoHTpONbHbIE MpakTnyeckme
paboTbl paboTbl

25 ||[KNA4 tennosoro gsuratena. Tennosble ABuratenn u 3awmta 1 Bubnnoteka LLOK

OKpYyXatoLel cpeabl https://m.edsoo.ru/ff0a7c7c
26 ||3aKoH coxpaHeHUs M Npeobpa3oBaHUA SHEPrUM B TEMJIOBbIX 1

npoteccax
27 ||[MoAarotoBKa K KOHTPOAbHOW paboTte no Teme "TennoBsble 1 Bubnunoteka LIOK

ABAEHUA. M3MeHeHne arperaTHbIX COCTOAHMIN" https://m.edsoo.ru/ff0ag83f2
28 ||KoHTponbHas pabota no Teme «Tennosble ABneHus. MameHeHune||1 1 Bubnuoteka LIOK

arperaTHbIX COCTOAHUIA» https://m.edsoo.ru/ff0a86ae
29 |[|9neKTpusauma ten. [lea poaa aNeKTpUYECcKmnx 3apagos 1
30 ||Ypok-uccnegoBaHue "IneKTpuKa Ten NPOBOAHUKEN U NpU 1 1

COMNpPUKOCHOBEHUM"
31 ||BsaumogeincTeune 3apsKeHHbIX Tes. 3akoH KynoHa 1 Bubnunoteka LLOK

https://m.edsoo.ru/ff0a87e4

32 ||9neKkTpuyecKkoe nose. HanpsaKeHHOCTb BHELHMX NOMEN. 1 Bubnunoteka LLOK

MpUHUMN Cynepno3nummn afIeKTPUYECKNX Nonemn https://m.edsoo.ru/ff0a8a0a
33 |[Hocutenu aneKkTpUYeCcKUX 3apaaoB. INeMeHTapHbI 3apaa. 1

CtpoeHune aToma
34 ||MpoBOAHWUKN U ANINEKTPUKN. 3aKOH O COXPaHEHMN 3apaga 1 bubnnoteka LLOK

https://m.edsoo.ru/ff0a8ef6



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
https://m.edsoo.ru/ff0a8ef6

Ne |[Tema ypokKa Konunuecrtso 4acos [ata DNIeKTPOHHble undpoBbie
n/n n3yyeHunn |lobpasoBaTenbHble pecypchbl
Bcero||[KoHTpONbHbIE MpakTnyeckme
paboTbl paboTbl

35 ||PeweHune 3a4a4M NO MPUMEHEHUIO CBOCTB 3/1IEKTPUYECKUX 1 Bubnnoteka LLOK

3apAnos https://m.edsoo.ru/ff0a90cc
36 ||[DneKTpuyecKmin ToK, obecneynBaloLLni ero cyLecTsoBaHue. 1 Bubnnoteka LLOK

MCTOYHMKM BOZHUKHOBEHMSA TOKA https://m.edsoo.ru/ff0a95a4
37 ||dencTBMA NO OTKAKOYEHMUIO TOKA 1 Bubnnoteka LOK

https://m.edsoo.ru/ff0a96b2

38 ||Ypok-uccnegosaHue "[leiicTBue Mo Ha NPOBOAHUKN U 1 1

OMINEKTPUKKM"
39 ||9NeKTpMYECKUI TOK B METaNNaX, ) KULAKOCTAX U rasax 1 Bubnnoteka LLOK

https://m.edsoo.ru/ff0a9838

40 |[9neKTpuyecKas uenb U ee COCTaBHbIe YacTu 1
41 ||Cuna ToKa. JlabopatopHas paboTa cunbl "UsmepeHune n 1 0,5 Bubnunoteka LLOK

peryanposKa Toka" https://m.edsoo.ru/ff0a8bd6
42 ||9nekTpnueckoe HanpaxeHue. BonbTmeTp. J/labopaTopHas 1 0,5 Bubnunoteka LLOK

pabota "MamepeHune 1 perynnpoBaHume HanpseHma" https://m.edsoo.ru/ff0a9%e14
43 ||[ConpoTuBneHne NPOBOAHMKA. YAeNbHOE CONPOTUBAEHME 1 Bubnuoteka LIOK

BellecTsa https://m.edsoo.ru/ff0aa738
44 ||NabopaTopHas paboTa "3aBUCMMOCTb BOSHUKHOBEHUSA 1 1 bubnnoteka LLOK

conpoTtnBneHnAa NpoBogHMKaA OT €ro 42inHbl, nonepe4vyHoro

https://m.edsoo.ru/ff0aa738



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
https://m.edsoo.ru/ff0aa738

Ne |Tema ypoka KonnyecTtso yacos JaTa DNeKTPOHHble umdpoBble
n/n nsyyeHun |lobpasoBaTesibHble pecypchbl
Bcero||[KoHTpONbHbIE MpakTnyeckme
paboTbl paboTbl
ceyeHus naowagm u matepuana”
45 |[3aBMCUMOCTb CUAbI TOKA OT HanpAXKeHnA. 3akoH Oma ana 1 Bubnnoteka LOK
yyacTKa uenmu https://m.edsoo.ru/ff0aa44a
46 ||TabopaTtopHas paboTa "UccnegoBaHne 3aBUCMMOCTU CUbI 1 1 Bubnnoteka LLOK
TOKa, MAyLLero Yepes pe3nctop, OT CONPOTUBAEHUA PeE3NCTOPA U https://m.edsoo.ru/ff0aa04e
Hanpsa»KeHus Ha pesuctope”
47 ||[NocnepoBaTenbHOE M NapanienbHoe CoeguHeHne 1
NPOBOAHUKOB
48 ||[NabopaTopHas paboTa "MpoBepKa NpaBua CAOKEHUA 1 1 Bubnunoteka LILOK
HanpAXeHUN Npu NocNef0BaTE/IbHOM COeAMHEHNN ABYX https://m.edsoo.ru/ff0aaa58
pesnctopos"”
49 ||[NabopaTopHas paboTa "lMpoBepKa NpaBmIa CUIbl TOKA NPU 1 1 Bubnunoteka LILOK
napannenbHoOM coeanHeHUn pesnctopos"” https://m.edsoo.ru/ff0aadle
50 ||PeweHwue 3aga4mn Nno npumeHeHuUto 3akoHa Oma gna 1 Bubnnoteka LLOK
3NEKTPUYECKUX COeMHEHN NPOBOAOB https://m.edsoo.ru/ff0aaf8a
51 ||PaboTa 1 MOLHOCTb OTKAKOYEHMA TOKA. 3aKoH [oyna-fleHua 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0ab124
52 ||abopatopHasn paboTa "OnpeneneHme paboTbl U MOLHOCTH 1 1 bubnnoteka LLOK

TOKa"

https://m.edsoo.ru/ff0ab3e0
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Ne |[Tema ypokKa Konunuecrtso 4acos [ata DNIeKTPOHHble undpoBbie
n/n n3yyeHunn |lobpasoBaTenbHble pecypchbl
Bcero||[KoHTpONbHbIE MpakTnyeckme
paboTbl paboTbl

53 |[9neKTpuyecKkme Lenu u aIeKTpruyeckan aHeprmua notpebutens s |1 Bubnnoteka LLOK
6bITy. KOpoTKoe 3aKntoyeHue https://m.edsoo.ru/ff0ab660

54 ||NogrotoBKa K KOHTPO/IbHOM paboTe no Teme "InekTpmyeckne |1 Bubnunoteka LLOK
3apAabl. 3apA’KeHHble Tena n Ux B3ammogencramne. NocToAHHbIN https://m.edsoo.ru/ff0abd2c
TOK"

55 ||[KoHTponbHas paboTta no Teme "dneKkTpuyeckme 3apsaapl. 1 1 Bubnnoteka LLOK
3apAaxeHHble Tena u ux B3aumogencrene. MocToAHHbIN Npouecc https://m.edsoo.ru/ff0abea8
TOKa"

56 |([[TocTOAHHbIE MarHUTbI, UX B3anmoaencrane 1

57 ||Ypok-uccnepgosaHue "U3ydyeHne nonen NOCTOAHHbIX MarHmtos" |1 1 Bubnuoteka LIOK

https://m.edsoo.ru/ff0ac3d0

58 ||[MarHuTHOe none. MarHMTHOe none 3emnn u ero 3HadeHne gna |1 Bubnnoteka LLOK
YKM3HU Ha 3emne https://m.edsoo.ru/ff0ac0ba

59 ||OnbIT OpcTega. MarHuUTHOeE nose ANA OTKAOYEHUA TOKa 1 Bubnunoteka LLOK
MarHuTHoe noJsie KaTylKn C TOKOM https://m.edsoo.ru/ff0ac1d2

60 ||NMpuMeHeHMe 3NEKTPOMArHUTOB B TeXHUMKe. JlabopaTopHasn 1 0,5 Bubnuoteka LIOK
paboTa "N3yyeHne gencTBUA MarHMTHOMO MO HA NPOBOAHUK C https://m.edsoo.ru/ff0ac74a
TOKOM"

61 ||9neKTpoagBuraTenb NOCTOAHHOIO TOKa. Mlcmonb3oBaHue 1 Bubnnoteka LLOK

3ﬂeKTpOABMFaTEHEI>lI B TEXHNYECKUNX YCTpOﬁCTBaX N Ha

https://m.edsoo.ru/ff0ac86c¢c
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Ne |[Tema ypokKa Konunuecrtso 4acos [ata DNIeKTPOHHble undpoBbie
n/n nsyyeHun |lobpasoBaTesibHble pecypchbl
Bcero||[KoHTpONbHbIE MpakTnyeckme
paboTbl paboTbl

TpaHcnopTe. JlTabopaTtopHas paboTa "KoHcTpymposaHue u

nsyyeHue paboTbl anekTpoasuratena”
62 ||OnbiTbl ®apagen. 3aKOH 3NEKTPOMATHUTHON MHAYKUMMN. 1

Mpasnno NleHuya
63 ||9neKkTporeHepaTop. Cnocobbl NOAyYEHMA INEKTPUYECKOM 1

3HEepPruu. INEKTPOCTaHLMN Ha BO3OOHOBAAEMbIX MCTOYHMKAX

3Heprum
64 |[NMoprotoBKa K KOHTPO/IbHOM paboTe no Teme "InekTpuyeckune n ||1

MarHuTHble asneHuns"
65 ||[KoHTponbHas paboTa no Teme «INEKTPUUYECKUE U MATHUTHbIE 1 Bubnnoteka LLOK

ABNEHUAY https://m.edsoo.ru/ff0acb14
66 ||Pe3epBHbIl ypoK. PaboTa c TekcTamm no Teme "Tennosblie 1 Bubnunoteka LILOK

AsneHma" https://m.edsoo.ru/ff0acc5e
67 ||Pe3epBHbIl ypoK. PaboTa c TekcTamm no Teme "MoCToAHHbIN 1 Bubnunoteka LLOK

TOK" https://m.edsoo.ru/ff0acdc6
68 ||Pe3epBHbIl ypoK. PaboTa c TekcTamm no Teme "MarHuTtHble 1

aBneHuns"
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 2 14,5

9 K/1ACC
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Ne ([Tema ypoka KonnyecTtso yacos [NaTa DNeKTPOHHble umdpoBble
n/n nsyyeHua |jobpasoBaTenbHble pecypcbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl
1 |([MexaHuyecKkoe asuxkeHne. MatepmnanbHaa TOYKa 1
2 ||Cuctema otcyeta. OTHOCUTENIBHOCTb MEXAHUYECKOrO ABMMKEHUA 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0ad474
3 ||PaBHOMEpHOE NPAMOJINHENHOE ABUMKEHNE 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0ad19a
4 |[HepaBHOMepHOE NpAMonnHeliHoe aBuxKeHne. CpeaHsasa u 1
MrHOBEHHasA CKOPOCTb
5 ||[MpsamonnHeinHoe paBHOYCKOPEHHOE ABUKEHME. YCKopeHue 1 Bubnuoteka LLOK
https://m.edsoo.ru/ff0ad8d4
6 ||CKOpPOCTb NPAMONIMHENHOIO PAaBHOYCKOPEHHOTO ABMXKeHUA. Mpaduk |1
CKOpOCTH
7 ||NabopaTopHas paboTta "OnpeaeneHne ycKoOpeHUa Tena npu 1 1 Bubnunoteka LILOK
pPaBHOYCKOPEHHOM ABUMKEHUW MO HAKNOHHOM naockoctn" https://m.edsoo.ru/ff0adb18
8 ||CBobogHoe nageHue Ten. OnbiTbl lanuneun 1
9 ||[PaBHOMepHOE ABMXKEHME MO OKPYKHOCTU. MNepmnoa n nepuog, 1 Bubnunoteka LIOK
obpalleHua. JIMHelHasa 1 yr1oBas CKOPOCTb https://m.edsoo.ru/ff0ael76
10 (|UeHTpocTpemutenbHoOe yCcKopeHue 1
11 ||NepBbIt 3aKOH HbloTOHA. BekTop cubl 1 bubnnoteka LLOK
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Ne ([Tema ypoka KonnyecTtso yacos [NaTa DNeKTPOHHble umdpoBble
n/n nsyyeHua |jobpasoBaTenbHble pecypcbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl
https://m.edsoo.ru/ff0ae612
12 ||BTopoit 3akoH HbtoTOHa. PaBHOAeNCTBYOWAA cnna 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0ae72a
13 ||[TpeTnit 3akoH HbloToHa. Cynepno3nuyma cun 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0ae982
14 |(|[PeweHwne 3aga4m No NPUMEHEHUIO 3aKOHOB HblOTOHa 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0aeb6c
15 (|Cuna ynpyroctun. 3aKkoH lyKa 1 Bubnuoteka LLOK
https://m.edsoo.ru/ff0aeca2
16 ||PeweHune 3agaum no Teme «Cuna ynpyroctu» 1
17 ||[TabopatopHan paboTa «OnpeneneHme KecTkoCTU NPYHKUHBIN 1 1 Bubnunoteka LILOK
https://m.edsoo.ru/ff0aee28
18 |(|Cuna TpeHma 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0af738
19 ||PeweHune 3apaum no Teme «Cuna TpeHmna» 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0afa26
20 ||NabopaTtopHas paboTa "OnpegeneHme KoaddUNeHTa TPEHUS 1 1 Bubnunoteka LILOK

CKONbX¥eHua"

https://m.edsoo.ru/ff0af8be
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Ne ||Tema ypokKa KonunuecTtso 4acos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHusa |[obpasoBaTesibHble pecypchbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl

21 ||PeweHune 3agaum no Teme "3akoHbl HbtoToHa. Cuna ynpyroctu. Cuna ||1 Bubnunoteka LLOK

TpeHna" https://m.edsoo.ru/ff0afb8e
22 ||Cuna TAXKECTU M 3aKOH MMPOBOTO TAroTeHMA. YckopeHue csobogHoro||1 Bubnunoteka LLOK

nageHus https://m.edsoo.ru/ff0af044
23 ||Ypok-KoHdepeHumsa "[ABMrKeHUE Ten BOKPYr rpaBUTaLMOHHOTO 1 1

ueHTpa (ConHeyHasn cuctema). NanakTnku"
24 ||PeweHue 3aga4 no Teme «Cnna TAXKECTM M 3aKOH BCEMUPHOTO 1 Bubnnoteka LLOK

TArOTEHUA» https://m.edsoo.ru/ff0af5f8
25 ||NepBasa KocMMyecKaa CKOpOCTb. HeBeCOMOCTb U Neperpys3Kku 1 Bubnunoteka LLOK

https://m.edsoo.ru/ff0af33c

26 ||PaBHOBecue maTepuasnbHbIx ToYeK. ABCONOTHO TBEpPAOE TENO. 1 Bubnunoteka LILOK

PaBHOBecKHe TBEPAOro TeNa C 3aKPEnIEHHOM 0Cbio MUKPOGhOHa https://m.edsoo.ru/ff0afe36
27 ||[MomeHT cunbl. LleHTp TAXKECTH 1
28 ||PeweHue 3agaum no teme «MOMeHT cunbl. LleHTp TaxkecTu» 1 Bubnnoteka LLOK

https://m.edsoo.ru/ffO0b02b4

29 ||NMoaroTtoBKa K KOHTPO/IbHOW paboTe No Teme "MexaHu4yeckoe 1 Bubnuoteka LIOK

nsuxeHue. Bsaumogeitcteme ten" https://m.edsoo.ru/ff0b0408
30 ||[KoHTposbHaA paboTta no Teme "MexaHUYecKoe ABUKEHUE. 1 1 BubnunoTteka LIOK

Bsanmopeiicteme Ten"

https://m.edsoo.ru/ffOb06ec
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Ne ([Tema ypoka KonnyecTtso yacos [NaTa DNeKTPOHHble umdpoBble
n/n nsyyeHua |jobpasoBaTenbHble pecypcbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl
31 (MUmnynbc Tena. Umnynbe cmabl. 3aKOH COXPaAHEHUA MMMNYbCa. 1 Bubnnoteka LLOK
Ynpyroe v Heynpyroe B3aumoaencramne https://m.edsoo.ru/ffOb07fa

32 ||[PeweHune 3aga4m No Teme «3aKOH COXPaHEHMA MMNYyAbCa» 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0b096¢c

33 ||YpoKk-KoHpepeHUMA «PeaKTUBHOE ABUXKEHME B NPUPOAE N TEXHUKEY (|1 1

34 ||MexaHuyeckan pabota n MOLLHOCTb 1 Bubnnoteka LLOK
https://m.edsoo.ru/ffOb0ag84

35 ||PaboTa c cM0l, CUNOM YNPYrocTU U CUAOWN TPEHMUS. 1 Bubnuoteka LLOK
https://m.edsoo.ru/ffOb0db8

36 ||labopaTopHas paboTta «OnpeaeneHne paboTbl CUIbl TPEHUA NPU 1 1

PaBHOMEPHOM ABUKEHUM TeNla MO FTOPU30OHTaNIbHOM NOBEPXHOCTUY

37 ||CBA3b, aHeprua n pabota. MoTeHUMaNnbHan sHeprua 1

38 ||KMHeTnuyecKana aHeprusa. Teopema 0 KUHETUYECKOM SHEPTNU 1 Bubnuoteka LIOK
https://m.edsoo.ru/ffOb0c32

39 ||3aKOH COXpaHEHMA SHEPTUN B MEXAHUKE 1

40 |([NabopaTtopHan paboTta «M3yyeHne 3aKOHa COXPaHEHUA SHEPTUN Y 1 1 Bubnnoteka LLOK
https://m.edsoo.ru/ffOb12fe

41 |[KonebaTenbHoe ABUKEHME U €r0 XapPaKTePUCTUKM 1 bubnnoteka LLOK
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Ne ([Tema ypoka KonnyecTtso yacos [NaTa DNeKTPOHHble umdpoBble
n/n nsyyeHua |jobpasoBaTenbHble pecypcbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl
https://m.edsoo.ru/ffOb1858
42 |([3aTyxatowme KosnebaHuA. BbIHyXKaeHHble KonebaHus. PesoHaHc 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0b20f0

43 |IMaTemaTuyecKne u NPyXMHHbIEe MAATHUKN 1
44 |YpoK-uccnegoBaHue «3aBUCMMOCTb Nepuoaa KonebaHuii ot 1 1 Bubnunoteka LIOK

YKECTKOCTU MPYKMUHbI U MaccCbl rpy3a» https://m.edsoo.ru/ff0b197a
45 ||NpeBpalLeHne sHEPrMM NPU MEXaHUYECKUX KolebaHMAX 1
46 |[NabopaTopHana pabota «OnpeaeneHne 4acToTbl U Nepmoaa 1 1 Bubnnoteka LLOK

KonebaHUii NPYyKMHHOrO MasATHUKa» https://m.edsoo.ru/ffOblaec
47 |[NabopaTopHana paboTa «[poBepKa HE3aBUCMMOCTU Nepmoaa 1 1 Bubnnoteka LLOK

KonebaHuit HarpysKu, NoABELIEHHOTO K HUTU, OT Macchl rpy3a» https://m.edsoo.ru/ff0b197a
48 |[MexaHuyeckune BosiHbl. CBOMCTBA MeXaHMYECKMNX BOAH. MpogonbHble (|1 Bubnnoteka LLOK

1 nonepeyHble BOHbI https://m.edsoo.ru/ff0b21fe
49 |(|Ypok-KoHbepeHuMa "MexaHuYecKmne BOHbI B TBEPAOM Tene. 1 1

Ceiicmmyeckme BO/HbI"
50 ||3ByK. PacnpocTpaHeHme 1 OTparkeHne 3BYyKa 1
51 ||Ypok-uccnegosaHue "HabnogeHune 3aBUCMMOCTM BbICOTbI 3BYKa oT  ||1 1

yacTtoTb!"
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Ne ([Tema ypoka KonnyecTtso yacos [NaTa DNeKTPOHHble umdpoBble
n/n nsyyeHua |jobpasoBaTenbHble pecypcbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl

52 ||[[poMKOCTb 3BYKa M BbICOTa TOHA. AKYCTUYECKUIM pe30HAHC 1
53 [|YpoKk-KoHpepeHUMA «YNbTPa3BYK U MHPPA3BYK B NpUpoae 1 1 1 Bubnnoteka LLOK

TEXHUKEN https://m.edsoo.ru/ffOb23ca
54 |[MoarotoBKa K KOHTPOJIbHOM paboTe no Teme "3aKkoHbl coxpaHeHus. (|1 Bubnnoteka LLOK

MexaHuyeckune KonebaHusa 1 BOAHbI" https://m.edsoo.ru/ff0b25f0
55 ||[KoHTponbHasa paboTa no teme "3aKkoHbl coxpaHeHus. MexaHuyeckue (|1 1

KonebaHua 1 BOAHbI"
56 ||9neKkTpomarHutTHoe none. INeKTPOMArHUTHbIE BOJIHDI 1 Bubnuoteka LLOK

https://m.edsoo.ru/ffOb2abe

57 ||CBoicTBa 3/1€KTPOMArHMTHbLIX BOJIH 1
58 ||Ypok-koHpepeHuus "LLIKana sneKTpomMarHUTHbIX BOJIH. 1 1 Bubnunoteka LILOK

Ncnonb3oBaHWe 31eKTPOMarHUMTHbIX BOJIH A8 COTOBOW €BA3M" https://m.edsoo.ru/ffOb2fe6
59 ||Ypok-uccnegosaHue "MU3yyeHne CBOMCTB 3NEKTPOMArHUTHbIX BOAH C |1 1 Bubnuoteka LIOK

NOMOLLbIO MecTHoro TenedoHa" https://m.edsoo.ru/ff0b2c6¢c
60 ||PeweHne 33434 NO onpeaeneHunto 4actToTbl U AJIUHbI 1

3NEKTPOMArHUTHOM BOJHbI
61 ||9nekTpomarHuTHaa npupoaa ceeta. CKopocTb ceeTa. BonHosble 1 Bubnunoteka LILOK

cBOWCTBa cBeTa

https://m.edsoo.ru/ff0b31d0
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Ne ([Tema ypoka KonnyecTtso yacos [NaTa DNeKTPOHHble umdpoBble
n/n nsyyeHua |jobpasoBaTenbHble pecypcbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl
62 |[|NcTouHuMKM cBeTa. MpaAaMonHENHOe pacnpoCcTpaHeHWe CBeTa. 1 Bubnnoteka LLOK
3atmeHuAa ConHua n JlyHbl https://m.edsoo.ru/ff0b3658
63 |([3aKoH oTpaxeHuA ceeTa. 3epkana. PeweHne 3agaum no 1 Bubnnoteka LLOK
NpUMeEHEHMIo 3aKoHa 06 OTpaXKeHMK ceeTa https://m.edsoo.ru/ff0b38c4
64 ||NMpenomneHne ceeTa. 3aKOH NPENOMIEHUA CBETA 1 Bubnunoteka LIOK
https://m.edsoo.ru/ffOb3aea
65 ||lMonHoe nccnegoBaHme oTpaxKeHua ceeta. Micnonb3oBaHue nosiHoro |1 Bubnunoteka LILOK
BHYTPEHHEro oTpakeHUA B ONTUYECKUX CBETOBOAAX https://m.edsoo.ru/ffOb3c5c
66 ||/labopaTopHas pabota "UccnenoBaHne U3MeHeHUs yra 1 1
NpeaoMIEHNA CBETOBOTO JIy4a OT yrna NafgeHus Ha rpaHuue "Bo3ayx-
crekno™"
67 ||Ypok-KoHbepeHuus "Mcnonb3oBaHWe NOAHOIO BHYTPEHHErO 1 1
OTPaA*KEeHWs: CBETOBOAbI, ONTMKOBOSIOKOHHAA CBA3b"
68 |([/IuH3bl. ONTUYECKan cmna NNH3 1 Bubnnoteka LLOK
https://m.edsoo.ru/ffOb3f2c
69 ||[NocTpoeHue n3obparkeHU B IMH3aX 1 Bubnuoteka LIOK
https://m.edsoo.ru/ffOb444a
70 ||NabopaTopHas paboTa "OnpeaeneHne GpoOKYCHOro PacCcToAHMA U 1 1 BubnunoTteka LIOK

ONTUYECKOM cubl cobupatoLLei nH3bI"

https://m.edsoo.ru/ff0b4206
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Ne ||Tema ypokKa KonunuecTtso 4acos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHusa |[obpasoBaTesibHble pecypchbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl
71 ||Ypok-KoHpepeHuus "OnTnyeckune nMH30BbIe NpubopbI” 1 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0c0a7e
72 ||Tha3 Kak onTnuyecKasa cuctema. 3peHue 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0b4684
73 ||Ypok-koHbepeHuus "dedeKTbl 3peHuns. Kak coxpaHuTb 3peHune” 1 1
74 ||Pa3noxeHue 6enoro ceeta B cnekTpe. OnbiTbl HbtoToHa. CnoxkeHne |1 Bubnnoteka LLOK
CNeKTpasbHbIX LBeTOB. [ucnepcma ceeTa https://m.edsoo.ru/ff0c0f4c
75 ||NabopaTopHas pabota "OnbITbl MO pa3noXxeHUto 6enoro ceeTta B 1 1 Bubnuoteka LLOK
CMEeKTpe M BOCNPUATUIO LLBETA NPeSMeTOoB Npu Ux HabaogeHum https://m.edsoo.ru/ff0cOe2a
yepes uBeToBble GUNLTPLI"
76 ||YpoK-npaKTUKym «BosHOBbIE CBOMCTBA CBETA: AMUCMEPCUS, 1 1
nHTepdepeHLma n andpakuyma»
77 ||OnbiTbl Pe3epdopaa u nnaHeTapHana mogenb aToma 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0c12a8
78 ||Moctynatel bopa. Mogenb atoma bopa 1
79 ||McnycKkaHme 1 coTpyaHMYECTBO aToma cBeTa. KBaHTbl. /InHenyaTtble (|1 Bubnuoteka LIOK
CNeKTpbI https://m.edsoo.ru/ff0c144c
80 ||Ypok-npakTnukym "HabntogeHune cnekTpos ncnyckaHua" 1 1 bubnnoteka LLOK

https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

Ne ([Tema ypoka KonnyecTtso yacos [NaTa DNeKTPOHHble umdpoBble
n/n nsyyeHusa |[obpasoBaTesibHble pecypchbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl
81 ([PagnoaKTUBHOCTbL U ee BUAbI 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0c1672
82 ||CTpoeHune aTomHOro agpa. HyknoHHaa moaenb 1 Bubnnoteka LLOK
https://m.edsoo.ru/ff0c18ac
83 |[PagnoakTuBHbIE ABNEHUA. N30TONbI 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0clal4
84 ||PeweHue 3a8a4m no Teme: "PagmMoakTusHble aBneHns" 1 Bubnunoteka LILOK
https://m.edsoo.ru/ffOclb4a
85 ||Mepunog nonypacnaga 1
86 ||Ypok-KoHbepeHuus "PaanoakTUBHbIE U3/TyYEeHUS B NpUpoAE, 1 1 Bubnuoteka LIOK
MeauumnHe, TeXHUKe" https://m.edsoo.ru/ff0c2126
87 ||ApepHble cOCTOAHUA. 3aKOHbI COXpaHeHUA 3apAJ0BOro n maccosoro |1 Bubnunoteka LILOK
HaceneHus https://m.edsoo.ru/ff0c1c58
88 ||9Heprua cBasm aTomHbIX Agep. TpaHCNOpPT, TPAHCAOPT U SHeprua 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0c1d7a
89 ||PeweHue 3agaun no Teme "AgepHble cocToAHUA" 1
90 ||Peakunu cnHTe3a 1 genenuna agep. UCTouHnkn sHeprim ConHua m 1 Bubnnoteka LLOK

3BE3M,

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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https://m.edsoo.ru/ff0c1e88

Ne ||Tema ypokKa KonunuecTtso 4acos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHusa |[obpasoBaTesibHble pecypchbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl

91 ||Ypok-koHdepeHuua "fAaepHas sHepreTuKa. Jencrama 1 1

PaANOaKTUBHbBIX U3/TYYEHUN HA }KUBblE OPraHn3mMbl"
92 ||[MoarotoBKa K KOHTPO/IbHOM paboTe no Teme "dieKTpomarHutHoe 1 Bubnnoteka LLOK

noJsie. N1eKTPOMarHUTHbIe BOJIHbI. KBaHTOBbIe ABeHMa" https://m.edsoo.ru/ff0c223e
93 ||[KoHTposbHaA paboTta no Teme "dneKTpomarHMTHoe none. 1 1

DNIeKTPOMarHuUTHbIE BOJIHbI. KBaHTOBbIE ABNeHUA"
94 ||[NoBTopeHne, 060buieHne. JlabopaTopHbie paboTbl MO Kypcy 1 1 Bubnunoteka LILOK

«B3anmogeincTemne Ten» https://m.edsoo.ru/ff0c245a
95 ||NoBTopeHne, 0606LeHNE. PeleHNe pacyeTHbIX U KAYeCTBEHHbIX 1 Bubnunoteka LLOK

3afa4 no Teme «Tennosble NPOLLecchI» https://m.edsoo.ru/ff0c2572
96 ||NoBTopeHne, 0606LeHNE. PelieHNe pacyeTHbIX U KAYeCTBEHHbIX 1 Bubnunoteka LILOK

3a4a4 no Teme « KM/ Tennosbix ABUratenei» https://m.edsoo.ru/ff0c2a22
97 ||NoBTopeHne, 0606L1ieHNE. PelieHne pacyeTHbIX U KaYeCTBEHHbIX 1 Bubnuoteka LIOK

3aaa4 no Teme «KIM/ 3/1eKTpoycTaHOBOK Y. https://m.edsoo.ru/ff0c2b30
98 ||NoBTopeHne, 0606uieHne. JlabopaTopHbie paboTbl NO Kypcy 1 1 Bubnunoteka LIOK

«CBeToBble ABNEHUAY https://m.edsoo.ru/ff0c2c52
99 ||[NoBTopeHune, 0606weHne. PaboTa ¢ TeKcTamm No Teme "3aKoHbl 1 Bubnunoteka LLOK

coXpaHeHuAa B mexaHunke" https://m.edsoo.ru/ff0c2d6a
100||MoBTOpeHME, 0b60bLWeHMe. PaboTa c TekcTamu o Teme "KonebaHus ||1 Bubnnoteka LLOK



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

Ne ([Tema ypoka KonnyecTtso yacos [NaTa DNeKTPOHHble umdpoBble
n/n nsyyeHusa |[obpasoBaTesibHble pecypchbl
Bcero||[KoHTponbHbIE MpaKTnyeckume
paboTbl paboTbl

M BONHbI" https://m.edsoo.ru/ff0c2e82
101||MoBTOpeHuMe, ob60bLeHMe. PaboTa c TekcTamu o Teme "CBeToBble  ||1 Bubnnoteka LOK

AsneHun" https://m.edsoo.ru/ff0c3044
102||NoBTOpeHne, 0606ueHme. PaboTa c TekcTamm no Teme "KeaHToBas m||1

agepHan pusnka"
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