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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo ¢u3MKEe HAa YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE IOJIO)KEHUM U TPeOOBaHUU K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOH 00pa30oBaTeIbHOW MNpOrpaMMbl, MPEIACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM deaepaibHoi padouel MporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeoHoro npeamera « Du3nuka.

ConmepkaHne mporpamMmbl MO (U3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXcsi M OpPraHu3alyi0 H3y4YeHHUs
Gbu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no ¢u3uKe yCTaHABIMBAET paclpeielieHue y4eOHOro MaTepuaia
1o rojaM o0ydeHus (Mo KjaaccaMm), ImpejjaraeT IpUMEpPHYIO MOCIeI0BaTEIbHOCTD
M3Y4YEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUS U
y4ETe BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMXCsl.

[Iporpamma 1o Qusuke pa3zpaboTaHa C IEJIbIO OKa3aHUS METOJIMYECKOMN
MOMOIIM YYUTEIIO B CO3/TaHUM pabodeil mporpaMMbl 10 y4eOHOMY IIPEAMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, TOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KaT B OCHOBE TIPOIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJioruel, acTpoHOMUEH ©  (U3UICCKOU
reorpaduei, BHOCUT BKJAaJ B €CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
MpEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAayYHOTO METOja
MO3HAHUS, TO €CTh CII0C00a MOTyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 TIIaBHBIX 3a1a4 (PU3WYECKOro OOpa30BaHHUS B CTPYKType OOIIero
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
HWHTEpeca K HayKe Y 00yJaromuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YypOBHE MPENNOJaracT OBJIaJCHUE
CICAYIONIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIUMH €CTeCTBEHHO-HAYYHYIO
IPaMOTHOCT:

HAy4YHO OOBSCHSITH SIBJICHUS;

OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCJIEIOBAHNUS,
UHTEPIPETUPOBATh JAaHHBIE W HCHOJb30BAaTh HAy4HbIE JOKA3aTeNbCTBA A
MOJTYYEHHUSI BHIBOJOB.

[Henmn wu3yueHws GU3UKHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHoro mpenmera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I1€00pa30oBaTEIbHBIC TMPOTPAMMBI, YTBEPXKIAEHHONW peIICHUEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexaopst 2019 r. Ne ITK4BH).

ey uzyyenust pu3suKu:
npuoOpeTeHNne MHTEepeca M CTPEMJICHUS OOy4YalolIMXCAd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEICTABICHUNA O HAYYHOM METOJE MO3HaHUusT U (OpMHpPOBAHHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3y4eHHUs OCHOB
CTpOEHUS MaTepuH M (PyHIaMEHTAILHBIX 3aKOHOB (DM3HKU;

dbopMHupoBaHUE TPEACTABICHUH O pPOIM (U3UKA I Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX chepax Oymayiiedt mpodeccuoHaIbHON
NEesATEeIbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JajbHEHIIeMy OOyYEeHUIO B
HTOM HAIpPaBIICHUU.

JlocTikeHue 3THX Iesied IporpaMmbl MO (U3MKE HA YpOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1aY:
npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOPETCHNE YMEHHUN ONHUChIBATh U OOBICHATh (PU3HYECKUE SBICHHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUM;

OCBOEHHE METOJOB PEIICHUS MPOCTEHIINX PAcUETHBIX 3a7ad C HCIOJIb30BAaHUEM
(GU3UYECKUX MOJIEIICH, TBOPUECKUX U MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a9;
pa3BUTHE YMCHHMHA HAOMI0IaTh TPUPOIHBIC SBICHUS W BBIMIOJHATH OIBITHI,
n1abopaTtopHble pabOThl M SKCIEPUMEHTANBHBIE UCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMaImen GU3NIECKOro CoAepKaHus, BKIIOYAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKCHUSIX (PU3UKH, aHAIU3 U KPUTUUYECKOE
OlICHMBaHUE UH(HOPMAIINH;

3HAKOMCTBO €O cdepamMu MNPOPECCHOHATBHON NEATeTbHOCTH, CBS3aHHBIMH C
GbU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
bu3MYeCcKO HAYKH.

Ha usydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOLIETro
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Helel0), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Hefiento).

[Ipennaraemsplii B mporpamMme o (pusuke nepedyeHp 1abopaTopHbBIX paboT U
OTIBITOB HOCUT PEKOMEHIATCIIBHBIN XapaKTep, YIUTEIb JIeJIaeT BEIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUH, MPeAJIaraeMbIX B paMKax
OCHOBHOT'O FOCYapCTBEHHOT0 dK3aMeHa 1o (U3UKe.

COJEP)XAHUE OBYUEHUASA
7 KJIIACC

Paznes 1. ®u3uka u €€ poJib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mnpupone. SBieHus npuponpl. OuU3HMYECKUE SBJICHUS:
MEXaHUYECKHe, TETUIOBbIE, DJIEKTPUUIECKIE, MATHUTHBIC, CBETOBHIE, 3BYKOBHIE.

®duznyeckre BenuuuHbL. M3Mepenue Qusnmyeckux BenuuuH. Duznyueckue
npubopsl. [lorpemHocts u3mepenuit. MexxaynapoaHasi cucTemMa eIMHHII.

Kak ¢u3uka u gpyrue ectecTBeHHbIE HAyKH U3y4aroT npupoy. EcrectBeHHO-
HAayYHbIH METOJl TIO3HAHUS: HAONIOJCHHE, IMOCTAHOBKAa HAYYHOT'O BOMpOCA,
BBIJIBUKEHUE THIOTE3, SKCIEPUMEHT 10 TMPOBEPKE TUIMOTE3, OObSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue Gu3nMUecKuX SBJICHUIA C MOMOIIBIO MOJIETIEH.
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Hemoncmpayuu.

Mexanunyeckue, TeMIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBICHUS.
dusnyeckne MPUOOPHI W TPOILEAypa TMPSMBIX HW3MEPEHHA aHaJOTOBBIM M
1M (HPOBBIM PUOOPOM.

Jlabopamopuwvie padbomul u onvimol.

Omnpenenenne MEHbI ISTCHUS MTKAIbl U3MEPHUTEILHOTO TTPUOOpa.

N3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa KUJIKOCTH M TBEPAOTO Tea.

OrnpeneneHue pa3MepoB MajbIX TEJl.

N3MepeHue teMmrieparypbl MpU MOMOIIUA KUAKOCTHOTO TEPMOMETpPA M JaTUMUKa
TEeMIEPATYpPHI.

[IpoBeneHne nccieIOBaHUS MO MPOBEPKE TMIIOTE3bI: AAIBHOCTh MOJIETA IIAPHUKA,
MYIIEHHOT'0 TOPU30HTATILHO, TeM 00JIbIlle, YeM OO0JIbIIIEe BHICOTA ITyCKA.

Paznen 2. IlepBoHayajibHbIe CBEJACHUS 0 CTPOCHUM BelllecTBA.

Crtpoenue BemiecTBa: aroMbl M MOJIEKYJbI, HX pa3Mepbl. OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JIBmxenne wyactui] BemiecTBa. C(CBS3b CKOPOCTH JBMXKEHUSI YaCTHI[ C
Temmeparypoii. bpoyHoBckoe nBmkenue, auddysusa. BzaumomeicTBue dYacTHII
BEIIECTBA: MTPUTSHKEHNE U OTTATIKUBAHHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH W TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKEHUS.

Hab6monenne nuddysun.

HaOmronenue sBieHui, OOBACHSIOMIUXCA TPUTSHKEHUEM WM OTTAJIKHBAHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

OrneHka quaMeTpa aroMa METOJIOM PSOB (C UCTONIb30BaHueM (oTorpaduii).
OMnbITEI IO HAOJIOICHUIO TETJIOBOT'O PACIIMPEHUS Ta30B.
OMnBITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.

Paznen 3. /IBukeHue u B3auMoAeicTBHE TeJl.

Mexannueckoe naBwkeHue. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKECHUE.
Cxopoctb. CpeaHssi CKOPOCTh MpH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.

SlBnenue wuHEpHUU. 3aKOH HHEPIUU. B3auMojeilcTBHEe Tea Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTU Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.

Cuna kak xapaKTEepUCTHKA B3auMoAeucTBUs Tei. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue Cuiibl ¢ TOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS M Cuja
TspkecTtd. Cuiia TSOKECTH Ha JIpyrux mianerax. Bec tena. Hesecomocts. CnoxeHue
CHWJI, HaIllpaBJIEHHBIX MO OJHOW MpsiMoi. PaBHoaelcTByromas cui. Cuna TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOosA. TpeHue B MPUPOJI€ U TEXHUKE.
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Hemoncmpayuu.
HaOmnroieHre MexaHun4ecKoro ABUKEHHUS Tela.
N3mMepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaOnroienuie siBneHust HHEPIIUU.
HaOmronenne n3aMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TEJ.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.
CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue CKOPOCTH PABHOMEPHOIO ABUKEHUS (IIapUKa B KUIKOCTH, MOJECIH
IEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITW MIapUKa 10 HAKIOHHOM
IJIOCKOCTH.

Ornpenenenue MI0THOCTH TBEPAOTO TeNA.

OMnbITI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb paCTshKEHUS (AedopMaliun) mpyKUHbI
OT MPUJI0KEHHON CHIIBI.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHUS CKOJILKEHHUS OT BEca Tela
Y XapakTepa COMPUKACAIOIINAXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTE U ra30B.

Hanenne. CriocoObl YMEHBIIICHUSI U YBEIUYEHUS JaBiieHus. JaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temnepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmraronirecs: cocysl. [ mapaBnudeckue MeXaHu3Mbl.

Atmochepa 3emnu u armochepHoe nasieHue. [IpuumHBI CyIecTBOBaHUS
BO3yIIHONM 000si0ouku 3emiu. OmnbiT Toppuyesnnmu. M3mepenue arMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(EPHOTO TABJICHHUS.

JlelicTBue XKUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPATyphI.

[Tepenava naBieHUS KUIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBanyueckuit mpecc.

[IposiBieHue neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT O0BEMA MOTPYKEHHOM YacTH Teina U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcioBue IUIaBaHWsS TEJI: IUIABAHWUE WM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEW TEJIa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpyKEHHOW B
AKUJKOCTh YaCTH TeJIa.

OnpeneneHue BBITAIKMBAIOMIEH CHUJIIbI, JCHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUIKOCTD.
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[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBbIL, JEHWCTBYIOIIEHM Ha TEIO B
KUJIKOCTH, OT MACCHI TeJa.

OMBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIBI, JEUCTBYIOIIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEéMa TOTPYKEHHOW B JKUIKOCTh YacTH Tela U OT
IJIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE €€
rpy30I0ABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUsl.

Mexanuueckast pabota. MOITHOCTb.

[IpocThie MexXaHM3MBI: pbIYyar, OJIOK, HAKJIOHHAs IIOCKOCTh. I[IpaBuio
paBHOBecus pbluara. IIlpuMeHeHHe TIIpaBHJIa pPaBHOBECHS pbluara K OJIOKY.
«3omotoe mpaBwio» MexaHuku. KIIJ[ mpocteix MexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas »dHepruda. KuHerndeckas ¢ TOTCHIMAJIbHAS  SHEPTHUS.
[IpeBpanieHre 0qHOTO BHUIA MEXAHUYECKON SHEPTUH B APYTrOM. 3aKOH COXPAHEHUS
SHEPTUU B MEXaHUKE.

Hemoncmpauuu.

[TpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomul u onvimol.

OmnpeneneHue pabOThl CWIBI TPEHHUS MNPU PABHOMEPHOM JBMIKCHHHM Tela IO
TOPU30HTAIBHOW MOBEPXHOCTH.

HccnenoBanue ycioBUl paBHOBECHS pblyara.

N3mepenue KIIJ[ HakIIOHHOM MIIOCKOCTH.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON YHEPIHUH.

8 KIIACC

Pa3znea 6. TeruioBble siBJICHUS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOrO, >XKUAKOTO M Ta3000pa3HOr0 COCTOSIHMN BEIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUW MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHue U KanWJUISIPHBIE ABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKECHUS
yactull. BuyTpeHHsis SHeprus. CrocoObl W3MEHEHHS BHYTPEHHEH SHEPIUU:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bu bt TeTIonepe1auu:
TEIUIONPOBOJAHOCTb, KOHBEKLIHS, U3JIyUYCHHE.

KomnuecTBo TemioTel. YelbHas TEIUIOEMKOCThH BellecTBa. TermaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKMX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUS.
[TapooOpazoBanue u konjaeHcaiusa. HMcmapenue. Kumenue. YiaenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEeMIIEpATyphbl KUIIEHUS OT aTMOC(EepHOTo
JIaBJICHUSI.

BrnaxHocTh BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIIOTa CTOPAHUSL.
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[IpuHuunel paboThl TemioBbix ABuratened KIIJ[ TemmoBoro aBurarterns.

TennoBbIe ABUTATENN U 3aIIATA OKPYIKAIOIICH CPEIbI.
3aK0H COXpaHEHUS U MPEBPAICHUS YHEPTUN B TEIIJIOBBIX TIPOIIECCaX.
Jemoncmpayuu.

Habmronenne 6poyHOBCKOTO JBHKEHUS.

Ha6monenne nuddy3un.

HabGnroneHue siBjeHUI cMaurBaHUS ¥ KalTWJUSIPHBIX SIBJICHHM.

HaOmroienue TenioBoro paciuimpeHus Ted.

N3meHeHne paBiaeHUs ra3a Tpd HU3MEHEHMHM o00béMa | HarpeBaHUU

OXJIQXKICHHUU.

[IpaBuna n3aMepeHus TeMIepaTyphl.

Bunb! Teruionepenauu.

OxJaXkJieHue Ipu COBEPIIICHUHN padOTHI.

. HarpeBanue nipu coBepIiieHIN paOOThl BHSITHUMHU CHJIAMHU.

10 CpaBHEHHE TEIIOEMKOCTEHN Pa3IMYHBIX BEIIECCTB.
11.HaOmronenne KUIIeHus.

12.HabmroeHre mOCTOSHCTBA TeMIIEpaTyphl IIPH IUIaBICHUM.
13.Moieau TEeIIOBBIX ABUTATENIEH.

1.
2.

o b

9.

Jlabopamopuwvie padbomul u onvimol.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKEHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIU caxapa.

NI

OnpIThl O HAOJIOJCHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX

TelL.
Omnpenenenue AaBiICHUS BO3yXa B OaUIOHE MITIPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH JIaBJICHUS BO31yXa OT €ro o0béMa u

HarpC€BaHUA WX OXJIAKIACHUA].

[IpoBepka ruMoOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJTUHBI CTOJIOMKA JKHUJIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenue n3MeHeHusl BHYTPEHHEN SHEPruu Tejla B pe3yJibTare TeIionepeiayn

¥ paOOThl BHEIIIHUX CHJI.

HccnenoBanue siBJIEHUS TEIUIOOOMEHa MPU CMEIIMBAHUM XOJIOAHOW W Topsyei

BOJIBI.

OHpClIeJIeHI/Ie KOJIMYECTBA TCIIJIOTHI, IMOJYYCHHOIO BOJIOMU Inpu TEIJIOOOMEHE ¢

HarpCTbiM MCTAJUIMYCCKUM HUJIMHIPOM.

10.Onpenenenne yaeapHON TEINIOEMKOCTH BEIICCTBA.
11.UccnenoBanue npoiiecca UCIapeHus.
12.Onpenenenne OTHOCUTEIBHON BIIAXKHOCTH BO3/IyXa.
13.Onpenenenne yaeapHON TEIIOTHI IJIABJICHHS JIbJIA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onexktpuzanus Ten. J[Ba poma sneKTpUUECKUX 3apsoB. B3anmMogericTBue
3apspKeHHBIX  Tenl.  3akoH KymoHna (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS

3apsKCHHBIX TCJI OT BEJIMYHMHBI 3apA10B U PACCTOAHUA MCKY TCJ'IaMI/I).

Dnekrpuyeckoe mnoje. Hampsok€HHoCcTh anekTpudeckoro moss. [lpuHiun

CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu smeKTpudecKux 3apsaoB. DIEMEHTAPHBIN SJEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTpUYECKUd TOK. YCJIOBUSA CYLIECTBOBAHUS DIJIEKTPUYECKOTO TOKA.
M CcTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPHUUYECKOro TOKa (TEeIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckas 1enb. Cuwia Toka.  DJIEKTPUYECKOE  HANpSKEHUE.
ComnpoTuBiieHHE MPOBOJHHUKA. YEIbHOE CONPOTHUBJIIECHUE BellecTBa. 3akoH Oma
o ydactka uend. [locienoBarenbHOE W MApaJUIEIBbHOE  COEIMHEHUE
MIPOBOJHUKOB.

PaGota ¥ MOIIHOCTh SJEKTPUYECKOTO TOKa. 3akoH Jxoymns—JleHma.
DnexkTpudecKre ey U MOTPEeOUTENH ISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTossHHBIE ~ MarHWUTHL.  B3auMMOJE€HCTBHE  MOCTOSIHHBIX ~ MarHHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIOJE  JJNEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOHUK C TOKOM.
DIIEKTPOJABUTATENb IMOCTOSSHHOTO TOKa. lCMoJib30BaHWE 3JEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omnertel apanest. SIBieHUe IEKTpOMAarHuTHOM MHAYKUMM. [Ipasuno Jlenna.

DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMKY HA BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.
Hemoncmpauuu.

DJeKTpur3anus Ted.

JIBa pojia JIEKTPUUECKHX 3aps/I0OB U B3aMMO/ICHCTBUE 3apsKEHHBIX TEIl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DJIEKTPOCTaTUYECKAsI MHAYKIIHS.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPsI0B.

[TpOBOTHUKY B TUATICKTPHKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.

. JercTBUSA 3IIEKTPUYECKOTO TOKA.

10 DJIEKTPUYECKUM TOK B KHUJIKOCTH.

11.T"a30BBblii pa3psia.

12.VI3mepenne cuiibl TOKa aMIepMETPOM.

13.M3mMepenne daeKTPUIECKOTO HATIPSHKEHHS BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3anmoieiicTBHE MOCTOSIHHBIX MAarHUTOB.
16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TIOJIOCOB MarHUTA.
17.MonenupoBaHle MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
18.0mbIT DpcTena.

19.MaruuTtHoe€ 1oJjie ToKa. DJIEKTPOMarHur.

20./[IeficTB€ MATHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
21.2neKkTpoaBUraTeb NOCTOSHHOTO TOKA.

22.UccnenoBaHue SIBJICHUS AIEKTPOMATHUTHON UHIYKIIUH.

ocoNOaRODE



23.0mnbiTel Dapases.

24.3aBUCUMOCTD  HampaBJCHUS  WHAYKIIMOHHOTO TOKAa OT  YyCIOBUW  €ro
BO3HUKHOBEHHUS.

25.251eKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimol.

OnbITel O HAOIOACHUIO AJIEKTPU3ALUU TEJT MHAYKIIUEH U TIPU COTPUKOCHOBEHUHU.

HccnenoBanue AeMCTBUS SJIEKTPUUYECKOIO MOJIsI Ha MPOBOAHUKH U TUAJICKTPUKH.

COopka u npoBepka paboThI NEKTPUIYECKOMN 1IEMU MOCTOSHHOTO TOKA.

W3mepeHne U peryJimpoBaHUE CUIIbI TOKA.

N3mepeHune U peryJimpoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKa, MAYLIETO YEpe3 pe3UucTop, OT

CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh DJIEKTPUUECKOTO COMPOTUBICHUS
MIPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU TONIEPEYHOr0 CEYEHUS U MaTepHaa.

8. IlpoBepka mpaBuiia CIOKEHUS HANPSOKCHUH MPHU MOCIEI0BATSILHOM COCTUHCHUH
JIBYX pPE€3UCTOPOB.

9. IlpoBepka mpaBuia IjIsl CHUIIBI TOKA TIPH IMApaUIeTIEHOM COCTMHEHUH PE3UCTOPOB.

10.Ompenenenne paboOThI AEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTOp.

11.Onpenenenne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

12.VccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, HWIYIIETO dYepe3 JIAMIIOYKy, OT
HaNpsHKEHUS Ha HEW.

13.0Omnpenenenune KIIJ[ nHarpeBaTens.

14 .ViccnenoBanre MAarHUTHOTO B3aMMOJICUCTBHS TTIOCTOSIHHBIX MarHUTOB.

15.M3yyeHne MarHWTHOTO TMOJSi TMOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3ieliCHU M.

16.WccnenoBanne 1edCTBUS DIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.01bIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIbI B3aUMOJCHCTBUS KATYIIKU C
TOKOM M MarHuTa OT CUJIbI TOKA W HaIlpaBJICHUS] TOKA B KATYIIIKE.

18.M3y4yeHue necTBUSI MAarHUTHOTO TTOJIS HA TIPOBOAHUK C TOKOM.

19.KoHcTpyupoBaHue U u3ydeHue padoThl JJIEKTPOABUTATENS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTaHOBKHU.

21.0OnbIThI IO UCCAEAOBAHUIO SBJICHUS JICKTPOMArHUTHOW UHIYKIIMH: UCCIICIOBAHHE
W3MEHEHUI 3HaYeHUs U HaIIpaBJIeHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

Mexanuueckoe JABWXKeHUE. MarepuanpbHas Touka. Cucrema oOTcYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMONIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsiMosiHelHOE ABHkeHUe. CpellHsisi 1 MTHOBEHHast
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoJiMHEWHOe BMkeHue. CB0oOOJHOE
najgenue. OnbiThl ['anumes.

PaBHOMepHOE IBUXKEHME MO OKpykHOCTU. [lepuon m ydacrora oOpaieHus.
JIunelinas u yrinoBas ckopocTh. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

ITepsbiii 3akoH HeroToHa. BrOpou 3akoH Herotona. Tperui 3akoH HeroToHa.
[IpyHLIMT CynepnO3uIUN CHJL.

SonkowdrE
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9.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TPEHUS CKOJIbXEHU, CUIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. JBwkenue rmuaHeT Bokpyr Comama. IlepBas xkocMmudeckas CKOPOCTD.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuanbHOM TOYKH. AOCOMIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpameHusi. MoOMeHT cuiibl. LleHTp TsxecTH.

Nmnynec tena. 3meHenne umiynbca. MIynbe CHIIbl. 3aKOH COXpPaHEHUS
UMITyJibca. PeakTUBHOE JBUKEHHE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cuil TSKECTH, YHPYrocCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHInanbHas YHEprus Tea, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEeprus c:KaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

HaOnronenne MexaHn4ecKoro ABUKEHUSI TeJla OTHOCUTENIBHO Pa3HbBIX TEJI OTCUETA.
CpaBHEHME MYTEH U TPACKTOPUHN JIBUKEHUS OJTHOTO M TOT'O K€ TeJIa OTHOCUTEIIBHO
PA3HBIX TEJ OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHUS TPSIMOJIMHEHHOTO JIBHXKCHUS.

HccnenoBanrie Npru3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUS.

HabGnronenue nBmxeHus Tea Mo OKpy>KHOCTH.

HaGmrogenne MexaHWYECKUX SBJICHUW, TPOUCXOISIIMX B CHCTEME OTCUYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
kaOuHeTa PU3UKHU.

3aBUCHUMOCTh YCKOPEHUS Tela OT MACChI TeJla U IEVCTBYIOIIEH Ha HETO CUJIBI.
HabGnronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JIBHXKCHUH.

10.ITepenava ummynbca Ipy B3aUMOJICHCTBUH TE.

11.TTpeoOpa3oBanus SHEPTUH NPU B3aUMOJICUCTBUH TEJl.

12.CoxpaHeHne uMItyjabca Ipu HEYyIPyroM B3auMOJIECHCTBUU.

13.CoxpaHeHnue uMityiabca npu adCOJIFOTHO YIPYTOM B3aUMOJCHCTBUU.

14 HaGmroieHue peakTUBHOTO JIBUXKCHHUSI.

15.CoxpaHeHne MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.

16.CoxpaHeHne MeXaHMYECKOW OSHEPrMHM MpU [BIKEHUM Tejla TMOJ JeHCTBUEM

MPY>KHHBI.
Jlabopamopuvie pabomel u onvimel.

KoHcTpynpoBanue TpakTa JjIsl pa3roHa U JaJdbHEHIEro paBHOMEPHOTO JIBHXKCHUS

IapuKa Wi TeICIKKH.

Omnpenenenne cpenHel CKOPOCTH CKOJBLKEHUSI OpyCKa WU IBYDKCHHSI IIApUKa T10

HAKJIOHHOM ITOCKOCTH.

Omnpenenenne yCKOPEHHUsS Teja IPH PaBHOYCKOPEHHOM JBHMIKEHUHW 10 HAKJIOHHOM

IJIOCKOCTH.

HccaenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPCHHOM JBHKECHUHU

0e3 HaYaJIbHON CKOPOCTH.
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[IpoBepka TUMOTE3BI: €CIIM MPU PABHOYCKOPEHHOM [IBIDKEHHHM 0€3 HadalbHOUN
CKOPOCTH TYTH OTHOCATCS KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IPOMEXKYTKHA BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBKEHHSI OT CHIIBI HOPMAJIbHOTO
JTaBJICHMUS.

Omnpenenenne kodhGUIEeHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU TPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBJKEHUM TeJa IO
TOPU30HTAILHON MTOBEPXHOCTH.

10.Omnpenenenre paboOThl CUIIBI YIIPYTOCTH MpPU MOABEME Ipy3a C HCIOJIb30BAaHUEM

HCIIOABHKHOI'O U ITIOJABHXKHOI'O OJIOKOB.

11.M3y4yeHue 3aKoHa COXpaHEHUS SHEPTHH.

ook wnE
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Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBuxkeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJICOAHUI: IEPUOI,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKui U NPy KUHHBIN MasTHUKH. [IpeBpamienue
SHEPIUU MPU KOJIEOATEIHLHOM JIBUKEHUM.
3atyxaronue kosieOanus. BoiHyxaeHHble KojieOanus. Pesonanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXAHWYECKUX BOJIH. [IpoAosibHBIE W MOINEpPEYHBIE BOJHBI.
JImuHa BOJIHBI U CKOPOCTH €€ pacrnpocTpaHeHus. MexaHn4ecKkue BOJIHBI B TBEPAOM
TeJe, CCHCMMYECKHUE BOJIHEI.

3Byk. I'pomKkocTh 3Byka M BbicOTa ToHA. OTpakenue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

Hab6mronenue xonedanuii Te Mo IEMCTBUEM CHIIBI TSIKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue xonedanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenrne BeIHYKICHHBIX KOJIEOAHWM B pe30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMepruojia KojaeOaHuii MaTeMaTHYECKOT0 MasTHHUKA.
Omnpenenenne 4acToThl U MepUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH MOBEIIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpUOJA KOJIEOAHWNM TPYKUHHOTO MASITHHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCHUMOCTHU TIepHOJia KOJIeOaHH rpy3a, MOABEIICHHOTO K HUTH, OT
Macchbl rpy3a.

OneITHI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh TMepuoja KojaeOaHwil NPy KUHHOTO
MasiTHUKA OT MACChI IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaAeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJE.  DJIEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
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DJIeKTpOMarHuTHasi npupoja ceera. CkopocTh cBeTa. BonHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

Jlabopamopuwvie padbomul u onvimol.

N3y4yenune CBOMCTB AJIEKTPOMATrHUTHBIX BOJTH C IIOMOIIBI0 MOOMIIEHOTO Tene(oHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas MOJEJb CBETA. Hcrounnkmu CBeETA. [IpssmonHeliHOE
pacnpocTtpaHenue cBera. 3atmeHust ConHua u JIynsl. Otpaxxkenue ceta. [1mockoe
3epKaJio. 3aKOH OTPaKEHHUSI CBETA.

[IpenomiieHue cBeTa. 3akOH MpesnomsieHUs cBera. [lojlHOe BHYTpeHHEE
OoTpakeHHE cBeTa. VICronap30BaHME TIOJTHOTO BHYTPEHHETO OTPaXEHUS B
ONTHUYECKHUX CBETOBO/IAX.

Jlunza. Xox mnyuer B guH3e. OnTudeckas cucTteMma ¢oToammnapara,
MHKpPOCKOTIa M Tejleckoma. [7a3 Kak omnTudeckas cucteMa. BIM3opykocTh H
JTAJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B cmekTp. Ombeitel HpioTona. CrnoxxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucmepcus cBeTa.

Jemoncmpayuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUH B IIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckuii CBETOBO/I.

Xon nydeit B coOmparoriei JIMH3e.

XOoJ ny4yeln B pacCenBaIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10.Monenb riiasa.
11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.
12.TTony4yenue 6enoro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

1.
2.

w

Noobk

Jlabopamopuwie pabomul u onvimul.
HccnenoBanre 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIyda OT yriia MaJcHuUs.
N3yuyenune xapakTepucTUK N300paxKeHus peIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YTJIa MPETOMIICHHSI CBETOBOTO JTy4a OT yriia MajacHUs
Ha TPAHUIIE «BO3yX—CTEKIION.
[TonyueHne n300pakeHUH ¢ TTOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenue (OKYCHOTO PACCTOSIHUAS U ONTHYECKOW CHITBI COOMPATOIICH JIMH3HI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.
OMnBITEl IO BOCHPHUSATHIO I[BETA MPEJAMETOB MPU WX HAOJIOJICHUM Yepe3 IBETOBBIC
(bUIBTPHI.

Pa3nen 12. KBanroBble IBJIEHHUS.

Onbitel Pe3epdopaa u minanerapHas mozenb aroma. Mojenb atroma bopa.
Hcnyckanue u noryoiieHne cBera aroMoM. KBaHThl. JInHeyaThie CIEKTPHI.
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PanuoaktuBHOCTh. Anbda, O6eta- u ramma-uziaydeHus. CTpoeHrue aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro siapa. HM3orombel.  PagmoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga aTOMHBIX SIAED.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOIO YHCEIL.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTe3a U
nenenus saaep. Mctounuku sneprun CosrHIA U 3BE3.

Snepnas sHepretuka. [lelcTBUS DPaAUMOAKTUBHBIX H3JIYYECHHM HA JKHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

CnexTpbl U3Ty4EeHUS U MTOTJIOMIEHNUS.

CrexTpsl pa3IuvyHbIX a30B.

CnekTp Bogopo/a.

Hab6mronenue tpekos B kamepe Buiibcona.

Pabora cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Perucrpanus nznydeHus: IPUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

HaOmnroieHue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3ITyUYCHUSI.

HccnenoBanre TPEeKOB: W3MEPEHUE HPHEPIHMU YACTHUIBI MO0 TOPMO3HOMY MYyTH (I10
dboTtorpadusim).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIIAIOMINN MOTYJIb TIPEIHA3HAYCH MJIsi CHCTeMaTH3alluu
U 0000IIeHHS  TPEIMETHOTO  COACp)KAaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe /IS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (u3uke s 00y4aromuxcs,
BBIOPABIINX ATOT yUEOHBIN MpeIMeT.

[Ipy u3ydeHUn NaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIeATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBACTCS JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (GopMupyeTcs
€CTECTBEHHOHAYy4YHasi IPaMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HMCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSsS TOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO NESITEIBLHOCTHBIN XapaKTep MaHHOTO pasjesia pealin3yeTcs
32 CY€T TOro, 4YTO OOydYarImMecs BBITONHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE TMIOJYYEHHBIX 3HAHWUW pACIO3HABATh WM HAYYHO OOBSICHITH
dbu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM KU3HU;

WCITIOJI30BaTh HAYYHBIE METObI UCCIICIOBaHUS (PU3NUECKUX SBICHUMN, B TOM
YUCJIE 1JI1 IPOBEPKU TUIOTES U MOITYUYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSACHATH Hay4YHbIE OCHOBBI HanOOJIee BaXKHBIX JTOCTHXKEHHN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, MPAKTUYECKOTO HCIOJb30BAHUS PA3JIUYHBIX NCTOUHUKOB
DHEPIMM HA OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA
W3yyenue pu3uku Ha ypoBHE OCHOBHOTO OOIIETO 00pa3oBaHMs HAPABICHO
Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX 1 MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.
B pesynbraTe n3ydueHus GU3MKH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
y oOyuaroierocsi 6yayT copMUpOBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTHu:
1) naTpUOTHYECKOT0 BOCIIMTAHMS
[] mposIBIEHUE WHTEpPECAa K HMCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nUecKoil HayKH;
[} IEeHHOCTHOE OTHOIIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX -(DU3UKOB;
2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:
[] rOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJIEHHMHM OOILIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MpOoOJIeM, CBS3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JOCTHKEHUMN
busukuy;
[} oco3HaHUE BaXXHOCTH MOPAIbHO-ITUUYECKUX TMPUHIMIOB B JIESITEIBHOCTH
YYEHOT0;
3) 3¢TeTH4eCKOro BOCIIUTAHMS:
[ BocIpUsITUE ICTETUUYECKUX KaueCTB (PU3MYECKOM HaAyKu: €€ TapMOHHYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO IMO3HAHUA:
[} oco3HaHue IEHHOCTH (PU3UYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYJIbTYPHI;
[} pa3zBUTHE HaAy4yHOW JIO003HATETBLHOCTH, HHTEpEca K HCCIE0BATEIbCKOM
JEATEIIbHOCTH;
S) popMupoOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJIBLHOTO 0JIATOMOJIYyYHS:
[} oco3HaHUWE I1IEHHOCTH 0e30macHoro o0pa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MaCHOrO TIOBEJCHUSI Ha
TpPaHCIIOPTE, Ha J0porax, C SJIEKTPUUYECKHM U TEIUIOBBIM O00OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;
[ cpopmMupoBaHHOCTH HaBbIKa peIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OLIUOKY U
TaKOIo K€ IpaBa y Jpyroro 4ejoBeKa;
6) Tpy10BOT0 BOCIIMTAHMSI:
[} akTUBHOE YYacTH€ B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMAIbHOM
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;
[} nHTEpeC K MPaKTUYECKOMY H3YyUYCHHIO TTPO(deccHil, CBI3aHHBIX ¢ (PU3UKOI;
7) 3K0JIOrH4€CKOro BOCIIMTAHMSA
] oprieHTalMsi HA TpPUMEHEHUE (PU3MUECKUX 3HAHMM JUIsl pelieHus 3ajady B
0o0JacTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEJIbl;
[} oco3HaHue TI00aTbHOTO XapakTepa SKOJOTUYECKHX MpolieM M TmyTel ux
peleHus;



8) amanTanMm K W3MEHSIOIIMMCH YCJOBMSM CONMAJIBHOM W TPHUPOTHOMH
cpeabl:
[} moTpeOHOCTH BO B3aWMMOICHCTBUN TIPH BBITIOJHEHUN MCCIICOBAaHUN U TIPOEKTOB
(bU3UYECKO HAMMPABIEHHOCTH, OTKPHITOCT OTBITY M 3HAHUSAM JIPYTHX;
[} MOBBIIIICHWE  yPOBHSI ~ CBOEH  KOMIIETEHTHOCTH  Yepe3  MPaKTHUECKYIO
NeSATEeTLHOCTD;
[} moTpeOHOCTh B (JOPMHUPOBAHWUN HOBBIX 3HAHWU, B TOM 4YHCIIEC (HOPMYITUPOBATH
UJIeH, MIOHATHS, TUTIOTE3bI O (PU3UUECKUX 00BEKTAX U SIBICHUSIX;
[} oco3nanue neUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 001acTu
bus3uKwy;
[} mmaHupOBaHUE CBOETO PAa3BUTHS B IPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUMH;
[} cTpeMiIeHME aHAM3UPOBATHh U BBISBIISATH B3aUMOCBSI3M MPUPOJIBI, OOIIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;
[] olleHKa CBOMX JCHUCTBUHA C YYETOM BIMSHUA HA OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIICCTBUN.
METANIPEAMETHBIE PE3YJIBTATDI

B pesynpTaTe OCBOCHHS TIporpaMMbl 1O (U3NKE HA YPOBHE OCHOBHOTO
oO1iero oopa3zoBanus y oOydaroiierocss OyayT cqpopMUpoOBaHbl MeTaNPpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC ACHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHbIC YUeOHbIC TICUCTBUS.
IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornueckue aeicTBu:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOHEKTOB (SIBJICHUM);
yCTaHABJIMBATh CYIIECTBEHHBI TPHU3HAK KJIacCU(UKAIIMK, OCHOBAHMS A
000011IeHNs U CPAaBHEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISIBIIATH TPUYUHHO-CJICICTBEHHBIC CBS3H MPU M3YUYCHUH (DU3UUCCKUX SIBJICHUN U
MIPOIIECCOB, JENIaTh BBIBOJABI C HCIIOIB30BAHUEM JCAYKTHBHBIX M HWHIYKTHUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3SX (PU3HUCCKUX BEJINYUH;
CaMOCTOSATENILHO BBIOMpATh CIOCOO pelieHus ydeOHOW Qu3nyeckor 3amadu
(cpaBHEHHME HECKOJIbKMX BapHWAHTOB PEIICHHUS, BHIOOP HAMOOJIEE MOIXOIAIIETO C
y4E€TOM CaMOCTOSITEIIbHO BBIICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBarebCKue 1eCTBUA:
MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTh TIO CaMOCTOSATEILHO COCTaBJICHHOMY TIUIAHY OIIBIT, HECJIOKHBIN
(bU3UYSCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISIOBAHNE (PU3HUECCKOTO SBICHUS,
OIICHMBATh HAa MPUMEHHUMOCTb U JIOCTOBEPHOCTH WMH(OpMAIMIO, TOJYYCHHYIO B
XO0/1€ UCCJIeIOBAHUS UITU IKCIIEPUMEHTA;
CaMOCTOATENbHO (OPMYJIHMPOBATH OOOOIIEHUS M BBIBOJBI IO pPE3yJbTaTaMm
MPOBENEHHOTO HAOIIOJEHUS, OTbITA, UCCIIEI0BAHNUS,
MIPOTHO3MPOBATh BO3MOXKHOE JajbHEMIIee pa3BUTHE (PU3MUYECKHX IPOIIECCOB, a
TAK)K€ BBIJBUTaTh MPEANOJIOKEHHUS 00 HMX pPa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.



Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3INIHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TIOMCKE U OTOOpE
uHDOpMAITMU WM JaHHBIX C Yy4ETOM TPEMJIOKCHHOW y4eOHOW (u3mdeckoit
3a]a4H;

aHANMM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HMH(POPMAIIUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATEIFHO BHIOMPATH ONTUMAIBHYIO (hOpMY TIpeacTaBiIeHNs] HHPOpMAITUU |
WUTIOCTPUPOBATH PElIaeMble 3a/1a4l HECJIOKHBIMU CXEMaMHU, IuarpaMmMaMu, WHON
rpaduKoi U UX KOMOMHAITUSMH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:

B XOJIe 00CYyXXJIeHHs y4eOHOTO MaTepualia, pe3yJabTaToB JIa0OpaTOPHBIX padoOT U
MIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCY>KJTaeMOW TEMbl U BBICKA3bIBATH
UJIeH, HAIICJICHHbIE Ha pEICHUE 3a/ladyd U TOJJEp)KaHHue OJaroenaTebHOCTH
OOIICHMS,

COMOCTAaBIISATh CBOM CYXJIECHHUSI C CYXACHUSMHU JIPYTMX YYACTHHKOB JMajora,
oOHapyKHUBaTh Pa3IMINE U CXOJCTBO MO3MUITHIA;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

myOJUYHO TIPEACTABISITH PE3YIbTaThl  BBIITOJHEHHOTO (DU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMAaTh M HWCIOJb30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYATHLHOMN
paboThI MPU PEIICHUH KOHKPETHOU (PU3ndecKoi mpoOIeMbl;

MPUHUMATh 11€JIM COBMECTHOM JESTENIbHOCTH, OPTaHU30BBIBATH NEUCTBHS MO €€
JOCTIDKEHUIO:  PaclpellesisiTh poJid, OOCYyX JaTh TPOLECCHl U PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO Pe3yJibTaTra Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHUCTBUSA C IPYTUMHU YWICHAMHU KOMAH]IbI;
OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOMUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOSATEILHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.
PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusanus:

BBISBIIATE TIPOOJIEMBI B JKM3HEHHBIX W YYCOHBIX CHTYaIlUAX, TPEOYIOIMUX IS
perieHus: GU3NIECKUX 3HAHUH;

OPHUEHTHUPOBATHCS B PA3TUYHBIX MMOAXOAaX MPUHITHS PEIICHUHA (MHINBUIYATBHOE,
MPUHSATUE PEIICHUS B TPYIIE, TPUHITHE PEIICHUN TPYITION );

CaMOCTOSATENILHO COCTABJISITh AJITOPUTM pelIeHUsT (PU3NYECKON 3a/1auu WU TIIaHa
UCCIIEIOBaHMS ¢ YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapHaHThl PEIICHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJIEKBATHYIO OLIEHKY CUTyalluu U Ipejiarath jiaH €€ U3MEeHEHUS;
OOBSACHATh MPUYMHBI JTIOCTHKEHUS (HEJOCTHIKEHUSI) PE3yJIbTaTOB JIESITEIbHOCTH,
JaBaTh OLIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B [I€ATEILHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
bu3nUecKkoro MccieoBaHUsl WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYallMi, YCTAaHOBIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;



OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;
CTaBUTh ce0s HAa MECTO JPYroro 4YeJoBeKa B XOJ€ Cropa WM JUCKYCCHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABAaTh CBOE TPABO HA OMIMOKY TpH penieHuu (HU3UIECKUX 3a7ad WA B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBo JPYroro.
HPEAMETHBIE PE3YJIBTATHBI

K koHiry oOyueHus B 7 Kjacce MpeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKHE M XMMHYECKHE SIBJICHUSA, HaOII0JCHUE,
HKCIIEPUMEHT, MOJIe]b, THUINOTE3a, €IUHMIIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpHsi, paBHOJCHCTBYIOIIAs cuia, nedopmanus (ymnpyras, IIacTUYecKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;
paznuyaTh sABieHus (auddys3usa, TeEmIoBoe ABMKCHHWE YAaCTHI[ BEIECTRBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKEHHUE, UHEPIIHS, B3aUMOJICHCTBUE
TeJl, paBHOBECHE TBEPABIX TEJI C 3aKPEIJIEHHOM OCBhIO BpallleHUs, Mepeaayda
JIaBJICHUS] TBEPABIMU TEJIaMH, KHAKOCTSAMHM M ra3zaMu, aTMOC(hEpHOE JaBlICHHE,
IJIaBaHUE TeJ, NPEeBpalleHUs MEXaHWYECKOW HSHEPruu) IO ONUCAHUI0 UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIMBITOB, JAEMOHCTPUPYIOIIUX JTaHHOE
busnUecKoe SBICHHUE,
pacno3HaBaTh MPOSIBICHUE HM3YUYCHHBIX (DU3NYECKUX SBICHUN B OKpPYXKaIOIEM
MUpE, B TOM uucie (U3UUYECKUE SIBICHUS B TMPUPOJE: MPUMEPHI JIBHKECHUS C
Pa3JIMYHBIMUA CKOPOCTSIMU B )KUBOW M HEKUBOW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B
NpUpPOJE W TEXHUKE, BIUSHHE aTMOC(HEpPHOTO IaBJICHUS Ha JKUBOM OPraHU3M,
MJIaBaHUE PbIO, phIYard B TEJE YEJOBEKa, MPU ITOM IMEPEBOIAUTH MPAKTHUECKYIO
3a/1aduy B y4€OHYIO, BBIJICJATH CYIIECTBEHHbIC CBOMCTBA (NMPU3HAKU) (PU3UUECKUX
SIBIICHUI;
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UBUYECKHUE SIBJICHUS, MCIOJIb3Ys
dbuznyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, IYTh,
CKOPOCTh, CPEIHsSi CKOpPOCTh, CUJia YIPYTOCTHU, CUJia TSHKECTH, BEC Tella, Cuja
TpeHusi, AaBieHue (TBEPAOro Teja, MKUIKOCTH, Ta3a), BBITAJIKUBAIONIAs CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJIEYO CHJIbl, MOMEHT CHUJIbI, KOA()PUIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHYECKAas U OTEHI[MAIbHAs DHEPT s ), IPU
OTMCAHUH TIPABHJIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYUH,
uX OOO3HAUCHUS W EOUHUIEI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEJTUYHMHY C IPYTMMH BEIIMYUHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTEepPU30BaTh CBOMCTBA Tel, (U3MUECKHUE SIBICHHUS M TPOIIECCHI, MCIOIL3YS
MpaBuUiia CIOXKEHUs CUJl (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon [lackas,
3aKOH Apxumeza, MpaBUIIO paBHOBecHs pbluara (0J0Ka), «30JI0TOE MPaBUIION»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXAaHWYECKOM DHEpPruu, NpH OSTOM J1aBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;



OOBSACHATH (PU3MUECKHE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B
KOHTEKCTE CUTyallMld MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX I11aroB
c omopoif Ha 1—2 U3y4EHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH,;

pemarh pacuéTHhle 3amadu B 1—2 JEWCTBUS, WCIOJB3Ysl 3aKOHBI W (POPMYIIHI,
CBsI3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aa4d
3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYIIBI U
MPOBOJIUTH PACUYEThI, HAXO/IUTh CIPABOYHBIC JAHHBIEC, HEOOXOAUMBIC JIJIsl PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHOU PU3NYECKON BETUUNHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIM (PU3MUECKHUX
METOJIOB, B ONMCAHUM MCCJIEIOBAHUS BBIICIATH IPOBEPSIEMOE IPEAIIOI0KEHUE
(rumnoTesy), pa3iuyaTh U UHTEPIPETUPOBATH MOJYUYECHHBIH PE3yibTaT, HAXOIUTh
OIMOKYU B XOJI€ OIbITA, JAeJaTh BEIBOJIBI MO €0 pe3yJibTaTaM;

MPOBOAUTEL OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WM (PU3UYECKUX
CBOMCTB Tell: (opMyIupoBaTh MpOBEpSEMbIC IMPEANOJIOKEHHSA, COOMpaTh
YCTAHOBKY W3 MPEIJIOKEHHOTO 00O0pyJOBaHUs, 3alKChiBaTh XOJ[ OMbITAa H
(hopMyIHpOBaTh BHIBOJIBI,

BBITIOJTHATH MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPDEMEHH, MacChl Teja, 00bEéMa, CHIIbI
U TeMIlepaTypbl C HCMOJb30BAHUEM aHAJIOTOBBIX M HHU(PPOBBIX MTPUOOPOB,
3aMMChIBaTh TTOKA3aHUS MTPUOOPOB € YUETOM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH
VM3MEpPECHU;

MIPOBOJAMTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BEIUUUHBI OT JIPYrou
C HCMOJb30BAaHUEM TIPSMBIX HW3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBUXKYIIErOCs TeJla OT BPEMEHM JABHMXKCHUS TEJa, CHIIbI TPEHUS CKOJIBXKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEH Te M HE3aBUCUMOCTHU CUJIBI TPEHUS
OT TUIOIIAJAN CONMPUKOCHOBEHUS TEJ, CHJIbl YIPYTOCTH OT YAJIMHEHUS TPYKUHBI,
BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM 4YacTU Tejla U OT IUIOTHOCTHU
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTH Te€ja, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH TIJIaBaHUS TEJ, YCJIOBUM paBHOBECHS pbluara u 0JIOKOB),
y4aCTBOBaTh B IUIAHHUPOBAHUU Y4EOHOTO HCCIEIOBaHUs, COOUpPATh YCTAHOBKY U
BBITIOJHATh ~ M3MEPEHMS, CIeays TMPeyIoOKCeHHOMY TUIaHy, (UKCHPOBATH
pe3yJbTaThl  TMOJYYEHHOW 3aBUCHUMOCTH  (PU3MYECKUX BEJIWYHMH B  BHJC
MPEMIOKEHHBIX  Ta0iuil W TpaduKoB, JenaTh BBIBOJALI IO pe3yibTaTaM
VCCIIEIOBAHUSI;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOTO TeJla, CUJIa TPEHHSI CKOJIBKEHUS, JaBJICHUE BO3/yXa,
BBITUIKABAIONIAs CHWJIA, JEUCTBYIOIIAs HA IOIPYKEHHOE B JKUIAKOCTH TEJO,
KOd(QPUIIMEHT  MOJE3HOrO  JACHCTBUS  TPOCTBIX  MEXAaHU3MOB),  CIEIys
NPEMJIOKEHHOW  MHCTPYKUMHU: TPU  BBIIOJHEHUM  U3MEPEHHM  coOupaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIIATh 3HAUEHUE UCKOMOW BEJIUYUHBI;
coOI0JIaTh MpaBWJia TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;



yKa3blBaTh MPUHLMUIIBI JIEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JWHAMOMETpP, COOOIIAIONIMECs COCyIbl, OapoMeTp, pbIYar,
ITOJIBYDKHEIN U HETIOABYDKHBIM OJIOK, HAKJIOHHAS IIOCKOCTE;
XapakTepu30BaTh MPUHIUILI JIEUCTBUS HM3YUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOl Ha MX OMUCaHUS (B TOM YMCIIE: MOJIUIUIHUKU, YCTPOUCTBO
BO/JIONPOBO/IA, THAPABINYECKUN MIPECC, MAHOMETP, BBICOTOMED, IMTOPIIHEBOM HACOC,
apeoMETp), UCTIOJIB3YsI 3HAHUSI O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
¢bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOJUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3WYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM HJIA OOecreyeHUs
0e30MacHOCTH TPU OOpaIllEeHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 37I0pOBbS W COOJIOACHHUS HOPM SKOJOTUYECKOrO TIOBEACHHUS B
OKPY’KAIOIIEH CPELE;
OCYILECTBJISITh OTOOP UCTOYHUKOB MH(popManuu B IHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TMOMCKOBBIM 3alPOCOM, HA OCHOBE HUMEIOIIMXCS 3HAHUW U IYTEM
CPaBHEHHMS Pa3JIMUYHBIX MCTOYHUKOB BBIACISITH MHPOPMAIUIO, KOTOpas SIBISIETCS
MPOTUBOPEUYUBOM MU MOXKET ObITh HEJIOCTOBEPHOM;
WCIIOJB30BaTh TMPU  BBIMOJIHEHUW YYEOHBIX 3aJlaHUN  HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOYHbIE MaTepUalibl, PECYpPChl CETH
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
co37laBaTh COOCTBEHHBIE KpAaTKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
2-3 uCTOYHUKOB MH(MOPMAIUU (HU3UIECKOTO COACPKAHHUS, B TOM YHCIIC ITyOJIMYHO
Jenath KpaTKue COOOIICHHMST O pe3ysibTarax TMPOEKTOB WU  y4eOHBIX
WCCIIEIOBAHUM, TPU OTOM T'PaMOTHO MCIIOJIb30BaTh W3YYCHHBIN IOHSATUWHBIN
anmapar Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINCH;
MpU  BBIMOJHEHUM Y4YE€OHBIX TMPOEKTOB U  HCCIEIOBAHUI  pacrpeneisiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMU, CICIUThH 3a
BBITIOJTHEHHWEM IIJIaHA JICMCTBUM, aJ€KBaTHO OIEHMBATh COOCTBEHHBIM BKJAJ B
JESITEIbHOCTh TPYIIbl, BBICTPAMBATH KOMMYHUKATHBHOE B3aUMO/ICHCTBHUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIHX.

K xoHniy oOydeHus B 8 kiiacce rpeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:
MCIOJIB30BaTh MOHITHUSA: Macca U pa3MepPbl MOJIEKYJ, TEINIOBOE JIBUKEHUE aTOMOB
U MOJICKYJI, arperaTHbIe€ COCTOSIHUSI BEIECTBA, KPUCTAJUIMUECKHE W amMop(dHbIE
T€JIa, HACBIIICHHbIM M HEHACBHILICHHBIN Iap, BJIAXKHOCTb BO3JAyXa, TEMIIEpaTypa,
BHYTPEHHSSI SHEPTHUs, TEINIOBOW JBUTATEINb, SJIEMEHTAPHBIN 3JICKTPUUECKUAN 3apsi/,
AIEKTPUYECKOE T0JIC, TPOBOAHUKNA U JUIIEKTPUKH, TTOCTOSHHBIN JICKTPUUECKUN
TOK, MArHUTHOE TIOJIE;
pasnuyaTh sBJIEHUS (TEIIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaayda, TErniIoBoe
paBHOBECHE, CMauMBaHUE, KalWUISIPHbIE SIBIICHUS, WCIAPEHHUE, KOHAEHCALWs,
IJIaBJ€HUe, KpUcCTaum3alus  (OTBepJeBaHME), KHUIEHUE, Terulonepeaaya
(TermIonpOBOHOCT, KOHBEKIIUS, U3ITy4YEHHUE), ANEKTpU3ALUS Tel,
B3aMMO/JICHCTBUE 3aPSAIA0B, NEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOI'O IOJISI HA MMPOBOAHUK C TOKOM,



DIIGKTPOMArHUTHAS WHAYKIHS) TIO ONHCAHUIO WX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBICHHE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKPYKaIOIIEM
MUpE, B TOM YucCIie (PU3HUECKue SBICHUS B MPUPO/JIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHBIEC SBICHUS B MPHUPOJE, KPUCTAIIBI B Mpupoae, uznydenue CouHia,
3aMep3aHue BOAOEMOB, MOpPCKUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera,
JIIEKTPUYECKUE SIBICHUS B aTMoc(epe, 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emiiu, Apeid MoatocoB, pojib MAarHUTHOTO TOJIS JUIs KM3HU Ha
3emiie, MOJSPHOE CHUSHHE, MPU OSTOM TIEPEBOJUTH MPAKTHUECKYIO 3aJadyy B
yueOHYI0, BBIICTISATH CYIIICCTBEHHBIC CBOMCTBA (TIPU3HAKHN) (PU3UIECKUX SBICHUIA,
ONKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3MYECKUE SIBICHHS, HCIOJIb3YS
bu3nyeckue BEIUYUHBI (TEeMIlepaTypa, BHYTPEHHSII DJHEpPrusi, KOJIUYECTBO
TEIJIOTHI, Yy/eNIbHasl TEeIJIOEMKOCTh BEIeCTBa, yJedbHas TEIUIoTa IUIABJICHUS,
ylIenapHas TemIoTa MapooO0pa3oBaHMs, yJeNbHAas TEIUIOTa CropaHHsl TOIUIWBA,
KOA(POUIIMEHT TOJNE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEIbHAs
BJIQKHOCTh BO3/AyXa, OJIEKTPUYECKUI 3apsAl, Ccuia TOKa, JIIEKTPUYECKOE
HaNpsDKEHUE, COTMPOTUBIICHUE MPOBOJHMKA, YEIHHOE CONMPOTHBIICHHUE BEIIECTBA,
paboTa W MOIIHOCTh DJJEKTPUYECKOTO TOKA), MpPHU OMNHUCAHUU TPABUIHHO
TPakTOBaTh (DU3MUECKH CMBICI MCHOJIB3YEMBIX BEIWYMH, OOO3HAYCHHS U
CAVHUIBI (DU3UICCKUX BEIMYMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINC JaHHYIO
bU3MYeCcKy0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH T'paUKU H3yUEHHBIX
3aBUCUMOCTEN (PM3UYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SBJICHHUS U TPOIIECCHI, UCIOIb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKOM TEOPUU CTPOCHUS BEIIECTBA,
MPUHITUI CYTEPIIO3UINK ToJiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsna, 3akoH Oma iis yyacTka 1enu, 3akoH Jxoyns—JIeHia, 3akoH coxpaHeHus
SHEPTrUH, MPH STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aIUCHIBATH €T0
MaTeMaTHYeCKOe BBIPAKCHHE;

OOBACHATH (PU3MUECKHE TPOIECCHl M CBOMCTBA TEN, B TOM YHUCIIE M B KOHTEKCTE
CUTyallMii  TPAKTUKOOPHCHTHPOBAHHOTO  XapaKTepa: BBIABIATh PUYUHHO-
CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMUECKUX IIIaroB C OMOPOM
Ha 1-2 W3YYCHHBIX CBOWCTBA (PU3MUYECKHUX SBICHUH, (PU3NUCCKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3a7add B 2—3 JCUCTBUS, WCIOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHaJIM3a YCJOBHUS 3aJa4d
3aMKMChIBaTh KPATKOE YCJOBHUE, BBIABIATH HEJOCTATOK JAHHBIX JJIsi PEIICHUS
3alayu, BHIOWpATh 3aKOHBI W (GOPMYJbI, HEOOXOAMMBIC HJisi €€ perieHus,
MIPOBOJIUTH PACUEThl U CPABHUBATH TMOJYUYCHHOE 3HAYCHUE (PU3NUECKON BEITMUUHBI
C U3BECTHBIMU JaHHBIMH;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh MPHU MOMOIIH (PU3UIECKUX
METOJIOB, HCIOJB3ysl ONHCAHWE WCCICNOBAHUS, BBIICISITH MPOBEPSIEMOE
MPEINOJIOKEHNE, OIICHUBATh MPABUILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBaHNS,
JIeNIaTh BBIBOIBI,

MPOBOJNUTH OMNBITHI IO HAOTIOACHUIO (U3WYECKUX SBICHUA WU (DU3HUECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTh JaBJICHHUS BO3JyXa OT €ro



o0béMa, Temreparypbl, CKOPOCTH IIpollecca OCTHIBAHMS W HArpeBaHus MIpH
U3TYyYEeHUH OT I[B€Ta M3JIydaromiel (MOTJOMIAoIIei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUST BOJBI OT TEMIIEPAaTypbl >KUIKOCTH M IUIOMAId €€ TMOBEPXHOCTH,
AIIEKTPU3ALIMS TNl M B3aMMOJCHCTBUE AJIEKTPUUYECKUX 3apsAI0B, B3aUMOJACHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJU3aIlisl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB,
JEUCTBUAS MAarHUTHOTO TIOJISI HAa MPOBOJHHUK C TOKOM, CBOMCTBA JJICKTPOMATHUTA,
CBOMCTBA AJIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (POPMYIHpPOBATH MPOBEPSEMBIC
MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY U3 MPEMJIOKEHHOIO0 000pyI0oBaHUS,
OIMKCHIBATH XOJI ObITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh TPSMbIE HU3MEPEHUS] TEMIEpaTypbl, OTHOCUTEIBHOM BIIAKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (DU3UYECKUX BEITUYMH, CPAaBHUBATH PE3YyJIbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTHU OJTHOM (PM3UYECKOM BEIUYUHBI OT JPYrou
C WCIOJB30BAaHWEM TPSIMBIX HU3MEpPEHUH  (3aBUCUMOCTH  COIPOTHBIICHHUS
IPOBOJHMKA OT €ro [JUHBI, TUIOMIAJU TOMEPEYHOTO CEUEHUS W YJEIbHOTO
COTMPOTHBIICHUS BEIIECTBA MPOBOJAHHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHHK,
OT HampsHKeHWsT Ha TPOBOJHUKE, MWCCIEAOBAaHUE TMOCIEAOBATEIBLHOTO |
NapajuIeTbHOTO  COCIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATH  HCCIEIOBaHUE,
coOMpaTh YCTAaHOBKY W BBITIOJHITH U3MEPEHUS, CICIYS MPEIIOKCHHOMY ITUTaHY,
(buKCUpOBaTh PE3yNIbTATHI MOJYUYEHHON 3aBUCUMOCTH B BUE TAOIUI] U TPpadUKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh  KOCBEHHBIE  W3MEpPEHUs  (PU3MUECKUX  BeIMYMH  (yIenbHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE MPOBOJHMUKA, paboTa U MOIIHOCTH
AJIEKTPUUECKOTO TOKA): TUIAHUPOBATH M3MEPEHMsI, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAyd TPEMIOKEHHOW WHCTPYKIIMU, U BBIYHUCIATH 3HAUYCHUE
BCITUIMHBL;

coOI0aTh MpaBWa TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEePU30BaTh MPHHIIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB C OMOPOi HAa UX OMHUCAHMs (B TOM YHMCJE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUETUUK DIICKTPUUCCKON
DHEPTrUH, DIIEKTPOOCBETUTENBHBIE MPUOOPHI, HAarpeBaTEIbHBIC JIIEKTPONPUOOPHI
(TpUMepHI), NEKTPUUECKHUE MTPEAOXPAHUTEIHN, IIEKTPOMATHUT, JICKTPOIBUTATEND
MOCTOSTHHOTO TOKA), WCIIOJIb3ysl 3HaHUSI O CBOMCTBaX (DU3MYECKUX SIBICHUM U
HE0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIHHBIC MMPUOOPHI 110
CXeMaM ® CXEMaTU4YHbIM pHUCYHKaM (KUJAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETpP, JIBUTaTeIh BHYTPEHHETO CTrOpaHHs, 3JIEKTPOCKOII,
peocTar), COCTaBISATh CXEMbl DJIEKTPUYECKUX LIeTeH C MOCIeI0BATeNbHBIM U
napajyieibHbIM COEJAMHEHUEM DJIEMEHTOB, pa3jidyasi YCIOBHbIE O0O3HAYEHUs
AJIIEMEHTOB 3JIEKTPUUYECKUX 1ETIEH;

NPUBOJUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HHU AJid OOecredeHus
0e30MacHOCTH TMPU OOpalllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,



COXpaHEHUsI 370pOBbS U COONIOACHUS HOPM OSKOJOTUYECKOrO TOBEACHHS B
OKPY>KAIOIIEH CPeae;
OCYIIECTBJIATh TMOUCK MHGOpMAIMK (U3NIECKOro coaepkanus B VMHTepHeTre, Ha
OCHOBE MMEIONIMXCS 3HAHUN U MYTEM CpPaBHEHUS JIOMOJHUTEIbHBIX HUCTOYHUKOB
BBIICIISATh MH(MOPMAITMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;
WCIIOJB30BaTh TMPU  BBHIMOJHEHUM YYEOHBIX 3aJlaHUNl  HAYyYHO-TOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTro CoAeprKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 00001as
UHOOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO COJAEpKAHUS, B TOM
yuciie MyOJIMYHO MPEJCTaBISATh Pe3yIbTaThl IPOCKTHOW WM MCCIIEOBATEIHCKON
JIESTCIbHOCTH, MPU 3TOM TPaMOTHO HCIIOJb30BATh M3YYCHHBIA ITOHATHHNHBIN
amnmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTALIUEH;
IIPU BBIMOJHEHUHN YYE€OHBIX MPOEKTOB M HCCIETOBaHUM (DU3NYECKUX IPOILIECCOB
pacripefiesiTh OOSI3aHHOCTU B TPYyIIE B COOTBETCTBUM C TOCTaBJIEHHBIMU
3a/lauaMu, CJICIUTHh 32 BBITIOJHEHUEM IUIaHA JIEUCTBUUA U KOPPEKTUPOBATh €ro,
aJIcKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJICMCTBUE, TPOSBISAS  TOTOBHOCTh  pa3peuiarh
KOH(DIIUKTBHI.

K xonity oOyuenust B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHATHS: CHUCTEMAa OTCYETa, MaTepUajbHas TOYKa, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUs,  jAedopmanus  (ympyras,
IIacTUYecKasi), TPEHUE, IEHTPOCTPEMUTEITLHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3Kku, HEHTP TIKECTH, aOCOJIOTHO TBEPIOE TEJIO, IEHTP THKECTU TBEPIOTO
Tejaa, paBHOBECHME, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(QPa3ByK u
yIBTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJbHO30PKOCTb, CIIEKTPhl MCIYCKAHUS W TOIJIOMICHUS, aibda,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCpPHAsl YHEPTETHKA;
pa3nuyarth SABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHMHOE JBUKCHHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JIBI)KEHUE, CBOOOJHOE TajeHue Tel,
PAaBHOMEPHOE JBH)KEHUE IO OKPYKHOCTH, B3aMMOJICUCTBUE TE€J, PEAKTUBHOE
JBIDKEHUE, KoJebaTenpHOe IBMKCHHE (3aTyXalOIIMe U BRIHYK/ICHHbBIE KOJIeOaHumsl),
pPE30HAHC, BOJIHOBOE  JBWIJKEHHE, OTpa)XE€HUE  3ByKa, MNPSMOJUHEWHOE
pacrpoCcTpaHeHUe, OTPAXKEHUE U TMPEIOMJIIEHUE CBETa, IMOJHOE BHYTPEHHEE
OTpaXE€HUE CBETA, Pa3JIOKEeHUE OEJIOr0 CBETa B CIIEKTP M CIOKEHUE CIIEKTPATHHBIX
[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs PaAUOAKTUBHOCTb, BO3HUKHOBEHHUE
JIMHENYaTOro CHeKTpa M3JIy4eHHs) N0 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBJICHUE H3YUYECHHbIX (PU3NYECKHUX SIBICHUH B OKpPYXKAIOIIEM
Mupe (B TOM uucie (U3MYECKUE SIBIIEHUS B NPUPOJE: MNPUIUBBI U OTJIUBHI,
ABrkeHue 1iaHeT (COJHEYHOM CHCTEMBI, PEAKTHUBHOE JBH)KCHUE JKHUBBIX
OpraHW3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3€MIICTPSICEHHE, CEMCMUYECKHUE



BOJIHBI, IIyHAMU, 3XO0, LIBETa TEJI, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JEUCTBUE BUIUMOTO, VYIbTPApUOJIECTOBOITO W PEHTICHOBCKOTO H3JIYUYCHH,
CCTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaAHOAKTHBHOEC
U3JIy4YEHUE MPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PATUOAKTUBHBIX H3TyYCHUN Ha
OpraHu3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/ady B Y4EOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

ONMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3UYECKUE SIBICHUS, HCIOJB3YS
bu3nyeckue BeIMYUHBI (CpeHSIE W MIHOBEHHass CKOPOCTb Tela IpHu
HEPaBHOMEPHOM JIBUYKEHUHU, YCKOPEHHE, NepeMeleHue, MyTh, YIII0OBas CKOPOCTh,
CWJIa TPEeHHs, CUJia YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOIO MajeHHUS,
BEC Tejla, UMITYJIbC TeJla, UMIYJIbC CHJIbI, MEXaHH4YecKas padoTa U MOIIHOCTD,
MOTEHUHUAJIbHASL JHEpPrus Tejla, MOAHATOTO HaJ MOBEPXHOCTBIO  3E€MIIH,
MOTEHUUAJIbHASL HDHEPIUsl CXKATON NPYKUHbI, KUHETUYECKAas SHEPrus, IOJHas
MEXaHUUYECKas SHEPrusi, IEPUO U 4acTOTa KoJeOaHuM, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEIOMJICHUS CPEbl), MpHU
OMHUCAHUU MPABUIBHO TPAKTOBATH (PM3UYECKHUN CMBICI HCIOJIb3YEMbIX BEIUYUH,
o00O3HaYeHUsT M €AUHUIBI (U3UYECKUX BEIMYMH, HAXOAUTh (OPMYIJIbI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEJIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpayKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

XapakTepu30BaTh CBOMCTBA Tei, (PU3MUECKHE SIBJICHUS U MPOLECCHI, UCIOIb3Ys
3aKOH COXPaHEHUsI HHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUII
CYyNEepHO3ULUA CHUJI, MPUHIMUI OTHOCUTEIbHOCTH ['anmunes, 3akoHbl HprOTOHA,
3aKOH COXPaHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPETOMIIEHUS CBETA, 3aKOHbI
COXpPaHEHHMS 3apsA0BOIO U MACCOBOIO YHUCEN MPHU SAJEPHBIX PEAKIUAX, MPU STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSICHATh (DU3UUYECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalluid MPaAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBIABISATh MNPUUYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2-3 W3y4YEHHBIX CBOMCTBA (U3UYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHOB WIJIU
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3a7aud (ONMUpArOUIMEecss Ha CUCTEMY M3 2—3 ypaBHEHHUH),
UCIIOJIB3YS 3aKOHBI ¥ (hOPMYJIBI, CBSI3bIBAIONINE (PU3MUECKHE BEITMYMHBI: HA OCHOBE
aHaju3a YCJIOBHUS 3aJauM 3aMKChIBATh KPATKOE YCIIOBHE, BBISIBISATh HEIOCTAIOIINE
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelieHus, MPOBOAUTh pacU€Thl M OLIEHUBATh PEATUCTUYHOCTH MOJIYYEHHOTO
3HAuYCHUS (PU3NYECKON BEITUUNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEHIUTh TPH MOMOIIM (PU3MUECKHUX
METOJIOB, HCIOJIb3ysl OINHCAaHWE UCCIEAOBaHUS, BBIICISATH MPOBEPSEMOE
MPEANoJOKEeHNEe, OLEHNBATh MPABWIBHOCTh MOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JienaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH U OMBITOB;
MPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTHUH,
3aBUCUMOCTh Iepuojia KojeOaHWil NPYKUHHOTO MasiTHUKAa OT MAaccChl Ipy3a H
KECTKOCTU TPYXKUHBI M HE3aBUCUMOCTb OT AaMIUIMTYAbl MallbIX KoOJieOaHUMH,



NPSIMOJIMHEMHOE paclpoOCTpAHEHUE CBETa, Pa3jioKeHHE Oesoro CBeTa B CIEKTP,
U3YYCHUE CBOMCTB HM300paX€HUS B TUIOCKOM 3€pKalie M CBOWCTB HM300paKCHUS
npeaMeTa B coOuparolied JuH3e, HAOIIOJEHHME CIUIOMIHBIX M JIMHEHYaThIX
CIEKTPOB H3IIYYCHHs): CAMOCTOATEILHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000PyI0BaHMs, OTUCHIBAThH XOJ OTBITA U €r0 Pe3ylbTaThl, (HOPMYIUPOBAThH
BEIBOJIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHUH, ONPEACIIss CpeaHee
3HaUCHUE U3MepsIeMOl BeJWYUHbI ((POKYCHOE pacCTOSTHUE COOMpAroeil JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOCO0a U3MEPEHUS (M3MEPUTEIBLHOTO IIPHUOOPA);
IPOBOJUTh  HUCCJEIOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEJIMYUH  C
WCIIOJIb30BAHUEM TMIPSIMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BPEMEHU IPHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadallbHOW CKOpPOCTH, Mepuoja KoJeOaHHit
MaTEeMaTUYeCKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yria MaJACHWS W yria TMPeJOMJICHHS OT yrja IMaJeHUs): IJIaHUPOBAThH
WCCJICIOBAHNUE, CAMOCTOSATEIIFHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BUJE TAaOMUIl U TpaduKoB,
JIeaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPECHHS (PU3NYECKUX BEIMYMUH (CPETHSS CKOPOCTh U
YCKOpPEHHE Tela TMpPU PAaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKHHBI, KOIDPHUIIMEHT  TPEHUS  CKOJIBKCHUS,
MEXaHMUecKas paboTa M  MOIIHOCTb, dYacToTa © TIEpHoJ  KojeOaHui
MaTEMaTUYECKOr0 M TMPYKUMHHOTO MAasTHUKOB, ONTHYECKash CHJia coOuparomiei
JUH3bI,  PAJAMOAKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJNHATH U3MEPEHHUS, CIICTYsl TPEITIOKEHHON
WHCTPYKIIUHM, BBIUMCISATH 3HAYCHHE BEJIMYMHBI M aHAJIM3UPOBATH TMOJYyYCHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

coO0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC IPU3HAKKM W3YUCHHBIX (PM3MUYECKUX MOJICCH: MaTepraabHas
TOYKa, a0COIFOTHO TBEPIOE TEJO, TOYCHUHBI UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
TJIaHETapHAast MOJIETh aTOMa, HyKJIOHHAS MOJICJTh aTOMHOTO SJIpa;
XapaKTEePU30BaTh TPHHIUIBLI JECHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OINMOPOM HAa WX OMUCaHUsA (B TOM 4YHCJC: CIUIOMETD, TaTYMKH
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHMsI, pPaKeTa, 5XOJIOT, OYKH, IEPHUCKOII,
doToamnmapar, ONTHYECKHUE CBETOBOJBI, CIEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), wucnonp3yss 3HaHUS O CBOWCTBAaX (DU3MYECKUX SABJICHUN U
HE00XoaMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

WCIIOJIb30BAaTh CXEMBl M CXEMAaTHYHbIE PHUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX TMPOIECCOB MpHU
peleHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl JUIsl MOCTPOEHUs
M300paKEHUI B MJIOCKOM 3€pKalie U coOOMparoleit JTMH3E;

NPUBOJUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HMU AJI1 OOecredeHus
0e30MacHOCTH TMPU OOpalllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,



COXpaHEHUsI 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrO TOBEJACHHS B
OKPY>KAIOIIEH CPeae;

OCYIIECTBJIATh TMOWUCK WH(MOpMaruu ¢usndeckoro conaepxkanusi B HHTepHeTe,
CaMOCTOATEILHO (HOPMYITUPYS TTOMCKOBBIN 3aMpOC, HAXOIUTh MYyTH OIPEACICHUS
JIOCTOBEPHOCTH TIOJYyYE€HHON HWH(POPMAIMK HA OCHOBE HMEIONIUXCS 3HAHUN H
JIOTTOJTHUTEIIbHBIX UCTOYHUKOB;

WCIIOJB30BaTh TMPU  BBHIMOJHEHUM YYEOHBIX 3aJlaHUNl  HAYyYHO-TOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTro CoAeprKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE TIHCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uH(MOpPMAIUU U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMYHO
IIPEJCTABIATh PE3YJbTAThl MPOECKTHOM WJIM HCCIIENOBATEIIbCKONU JEATEIbHOCTH,
IIPY 3TOM I'PAMOTHO KCHOJIb30BaTh U3yUYECHHBIM NOHATUINHBIN allapaT u3y4aeMoro
paznena (UMK W COMPOBOXKIATH BBICTYIUICHUE MpPE3CHTalMell ¢ yd€éToM
OCOOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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7 KJIACC
No HaumenoBanue KommuectBo | IIporpamMHoOe coaepranue OCHOBHBIE BUJIBI ICATEIBHOCTH 00YYaIOIIUXCS
/o pa3aenoB U TEM JacoB

y4eOHOT0 MpeMeTa

Pasznea 1. ®usuka u ee poJib

B MO3HAHHUM OKPYKaIIEero Mmupa

BEJIMYKH. PU3UUECKUE
npubopsl. [lorpemmHocts
U3MEPEHUMN
MexnyHapoaHas cucrema
€IMHULL

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznuunii Mexny pU3nyeckuMu u
O MpUpPOJIC SBneHUsI IPUPOIBI. XUMHUYECKUMH TIPEBPaAILICHUSIMHU.
dusnyeckue SIBIEHUS: PacmoznaBanue n kiraccudukanus Gu3nIecKux
MEXaHUYECKHEC, TCIUIOBEIC, | SBJICHUNM: MEXaHWYECKHUX, TEIIOBBIX,
AIEKTPUIECKHE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBEIE, Habmronenue u onvcanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUNHEL. OnpeneneHue 1EeHbI JCICHUS Kb
BEJTUYHMHBI N3mepenne puznueckux HU3MEPUTEIHLHOTO TIPHoOOpAa.

N3mepenne TMHENHBIX pa3MepPOB TEI U

IPOMEKYTKOB BPEMEHU C YUETOM MOTPEIIHOCTEM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
H3mepenue TemriepaTypsl IpU MTOMOIIA
JKUJKOCTHOIO TEPMOMETPA U TaTUYUKA
TEMIIEPATYPHI.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUM 110 TTIOUCKY
CIOCOO0B U3MEPEHUSI HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HATIPUMED, PA3MEPOB MAIIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
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00BEKTOB, OOJIBIIUX PACCTOSIHUMN, MaJIbIX
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IPOMEXYTKOB BpeMeHU. O0cyx1eHne
peajiaraéMplx ciocoooB

1.3. | EcTrecTBenHoO- 2 Kaxk ¢uzuka u npyrue BriiBmxenue runotes3, 0ObSICHAIOMMX MTPOCTHIC
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHUSI, HAIIPUMED:
MO3HAHUS U3YYaroT IPUPOLY. — NIOYEMY OCTaHABIIMBAECTCS JBHKYLIEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON NOBEPXHOCTH TEJIO;
METO/ MIO3HAHMUS: — IIOYEMY B JKapKYIO [TOTOy B CBETJION OJEXKAE
HaOJI0JICHNE, IOCTAHOBKA | TpoXJaaHel, yeM B TEMHOU. [Ipennioxenue
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKCHUE TUIIOTES, [IpoBenenue uccieq0BaHus N0 MPOBEPKE KAKOW-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TUIOTE3BI.
TUNO0TE3, 00bSICHEHUE [TocTpoenue npocTedmmx Moaenen pu3ndecKkux
HaA0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BHJI€ PUCYHKOB WUJIU CXEM ), HAITPUMED
Onucanue GuU3NUECKUX naJieHUe MpeaMeTa; NpIMOJIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBeTa
Moelen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIE CBeIEeHUSI O CTPOEHUH BellleCTBA
2.1 | CtpoeHue BelecTBa 1 CrpoeHue BellecTna: HaGnronenue u nHTEpIIpETaIIHsI OTBITOB,

aTOMBI U MOJICKYJIbI, KX
pa3Mepbl. OMbBITHI,
JIOKa3bIBAIOIIINE
JTUCKPETHOE CTPOCHUE
BEIllECTBA

CBUCTEIHCTBYIOINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJICKYT

C UCIoJIb30BaHueM (oTorpaduii, MOTyIECHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
nabopaTtopHas pabora mo teme: «OreHKa
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IraMeTpa aToMa METOJIOM PSJIOB
(c ucrionbp3oBaHueM GoTorpaduii)y.
Omnpenenenue pa3mMepoB MAJIBIX TEJ

2.2 | JIBmKeHHE U JIBIDKEHHE YaCcTHI] Ha6nronenue u o0bsicHeHre OpOYHOBCKOTO
B3aUMOJICICTBHE BemecTBa. CBsI3b CKOPOCTU | IBYDKCHUSI U SIBICHUS TU(PDY3UN.
YaCTHII BELIECTBA JIBMKEHU ST YACTHI] [TpoBeneHMe 1 OOBSICHEHUE OITBITOB
C TEMIIEPATYPOH. 10 HAOTFOCHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
BbpoyHoBckoe aBukeHuE, [IpoBeaenune u 0ObSICHEHUE OIBITOB 10
muddy3us. 0OHApY>KEHUIO CUJT MOJICKYJISIPHOTO TIPUTSHKEHUS
B3anMopeiicTBre gacTuil Y OTTAJIKHBAHUS
BEIIECTBA: MPUTSHKCHUE U
OTTAJIKUBAHUE
2.3 | ArperaTtHbie ArperatHbi€ COCTOSIHUSA Onucanue (C UCTIOJIB30BAaHUEM MTPOCTHIX

COCTOAHUA BCIIICCTBA

BEIIIECTBA: CTPOCHUE Ta30B,
JKUIKOCTEU U TBEPIBIX
(KpUCTAILITUYECKUX ) TEN.
BzanmocBs3p MexIy
CBOMCTBAMH BEIICCTB

B Pa3HBIX arperaTHbIX
COCTOSTHHSIX Y HIX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN
BO/JIbI

MOJIeJIei) OCHOBHBIX Pa3JIM4Mil B CTPOCHHUH Ta30B,
JKUIKOCTEU U TBEPIBIX TEJI.

OO0BscHEeHHE MAJION CKUMAEMOCTH JKUIKOCTEU U
TBEPIBIX TeJl, OOIBIION CYKMMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GopMbl TBEPABIX TET U
TEKY4eCTH >KUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSITHUHM BOJIbI YACTUIIBI HAXOSATCS
B CpeAHEM JajbIlle IPYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B KUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U
CYyIIIECTBOBAHUEM BOJAHBIX OPTaHU3MOB

(MC — Guomnorus, reorpagusi)
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Hroro o pazneny
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Paznen 3. /IBu:xeHHe ¥ B3aUMO/ieiicTBHE TeJl

3.1 | Mexanudeckoe 3 Mexannueckoe nmwxeHue. | McciaenoBanue paBHOMEPHOTO ABMKCHUS,
JIBIDKEHUE PaBHOMEpHOE 1 OIIpe/ICNIEHUE €TO MPU3HAKOB.
HepaBHOMepHOE fBmkenne. | HabmoaeHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. Cpennsis ONIPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOpPOCTb NPU JBUKECHHUSL.
HEPaBHOMEPHOM OmnpezneneHyre CKOPOCTU PaBHOMEPHOI'O
IBIKEHUH. Pacuér mytd M | JBMOKEHUS (LIApUKa B )KUIKOCTH, MOJIEIH
BPEMEHH JIBHKCHUS AJIEKTPUYECKOTO0 aBTOMOOWIIS U T.1.).
Onpenenenue cpeiHell CKOPOCTU CKOIbKEHUS
Opycka WK IIapuKa 10 HAaKJIOHHOH IMJIOCKOCTH
Pemenue 3agau Ha onpeieieHue MyTu, CKOPOCTU
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHHS.
AnHanu3 rpauKoB 3aBUCUMOCTH IYTH U CKOPOCTH
OT BpEMEHHU
3.2 | Uueprus, Macca, 4 SABnenue uHepuuu. 3akoH | OObSICHEHUE U MPOTHO3UPOBAHUE SBJICHUM,

IINTIOTHOCTBH

nHepuuu. Bzanmopencteue
TeJI KaK IpU4YrHa
W3MEHEHUS CKOPOCTH
NBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BelecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHUIE 00BEMa
BeIlleCTBA

00YCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IIPOUCXOAMT MPH TOPMOKCHHUH WM PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MI'HOBEHHO ITPEKPATUTH JIBH)KCHUE Ha BEJIOCHUIICC
WM caMOKaTe U T. II.

[IpoBeacHUE M aHAIIN3 OIIBITOB,
JCMOHCTPHPYIOIINX U3MEHECHUE CKOPOCTH
JBYOKCHHSI TeJIa B pe3yJIbTaTe JCHCTBHUS HAa HETO
JIPYTHX TeJl.

Pemenvie 3a1au Ha orpeiesieHIe MacChl TEJa, €ro
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamnU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€Jia OT €ro Macchl IpH
B3aMMOJICUCTBUM TeJl. MI3MepeHue Macchl Tela
Pa3IMYHBIMU CLIOCOOAMH.

OnpeneneHre IIOTHOCTH TeJa B pe3yJIbTaTe
U3MEPEHHUs €ro MacChl U 00bEMa

3.3

Cuna. Buaper cun

14

Cuia Kkak xapakTepHUCTHKA
B3aUMOJICHCTBUS TEIL.
Cuna ynpyroctu u 3aKOH
I'yxa. M3mepenue cusl

C MOMOIIBIO TMHAMOMETDA.
SIBiIeHME TATOTEHUS U CUJIa
TskecTr. Cuna TSKECTH
Ha JPYruX MIAHETaxX.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIPABJICHHBIX 110 OJTHOU
IIPSIMOM.
PaBHOpElHCTBYIOIIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPCHUE
nokosi. Tpenue B mpupoje
U TEXHUKE

N3ydenune B3auMoAeHCTBUS KaK TPUINHBI
U3MEHEHHS CKOPOCTH TeJla WK ero Jedopmaliiu.
Onucanue peanbHBIX CUTYallU B3aUMOICUCTBUS
TE€J C IOMOIIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHATHE ¥ U300paKEHUE CHUIIBI.

N3yuenue cunsl ynpyroctu. MccnenoBanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yJIJTMHEHUS
PE3UHOBOTO IITHYpA WU NMPYKUHBI

(c mocTpoenueM rpaduxa).

AHanu3 MpaKTUYECKUX CUTYaIlUii, B KOTOPHIX
MPOSIBIISICTCS ICMCTBUE CUIIBI YIIPYTOCTH
(ynpyroctb mMsiua, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHaJIM3 CUTyaIui, CBA3aHHBIX C SBJICHHUEM
TATOTEHUS.

OO0BsicHeHUE OPOUTATBLHOTO ABMYKCHUS TUIAHET

C MCIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
UHEPLIHH.

I/ISMCpeHI/IG B€Ca TCjia C IOMOIIBIO JUHAMOMETPA.

O60ocHOBaHME ITOTO CIOCO0a U3MEPEHHS.
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AHaJIN3 U MOJIETTMPOBAHHUE SIBJICHUSI HEBECOMOCTH.
DKCIEPUMEHTAIBHOE MOJIyYEHUE TTPABUIIA
CJIOKEHHSI CUJI, HAITPABJICHHBIX BAOJIb OJJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIICH CHIL.

N3ydenue cuibl TPEHUST CKOJIBKEHUS U CUITBI
TPEHUS MOKOSI.

Uccnenoanue 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI JJABJICHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEM.

AHaJIN3 MPAKTUYECKUX CUTyalluld, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WU
yBEJIMYCHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MOAIINITHUKOB, IJIABAHWUE BOJHBIX KUBOTHBIX
u jp.). Pemenue 3amay ¢ uCnosib30BaHUEM
dbopmya 11 pacuéTa CHIIBI TSXKECTH, CUITbI
YOPYTOCTH, CUJIbI TPEHUS

Hroro o pasgemny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, SKUAKOCTEH M ra30B

4.1 | laBnenwue. Ilepenaua
JABJICHUSI TBEPIBIMU
TeJIaMU, KUIKOCTSIMHU
U ra3amu

3

Hapnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHHUS
naBiieHus. /[aBieHue rasa.
3aBHCHUMOCTbD JaBJICHUS
rasza otr o0béma,
TeMIepaTyphbl.

AHaim3 ¥ 00BACHCHUE ONTBITOB U MPAKTUYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISETCS CUIIA
JaBIICHUSI.

O6ocHOBaHME CTOCOOOB YMEHbBILICHUS U
YBEIUYCHUS TaBIICHHUSI.

H3yuyeHne 3aBUCUMOCTH JIaBJICHUS ra3a
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[lepenaua napiaeHus
TBEPJIBIMU TEJIAMU,
JKUJIKOCTSIMH U Ta3aMH.
3akon ITackans

0T 00bEMa U TeMIIEPaTYPBHI.

N3ydenne ocoOeHHOCTEN Nepejaun JaBIeHUs
TBEPABIMH TETAMH, KUAKOCTIMHU U Ta3aMHU.
O0o0cHOBaHHE PE3YNBTATOB OIBITOB
0COOCHHOCTSIMU CTPOCHHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCNepUMEHTAIBHOE I0KA3aTENbCTBO 3aKOHA
[Tackauns.

Pemenue 3a1au Ha pacy€T aBiaeHUs TBEPAOTO
Tena

4.2 | JlaBneHHE )KUIKOCTH 3aBHCUMOCTD JIaBJICHUS HccnenoBanune 3aBHCUMOCTH TaBJICHHS KUIKOCTH
KUJIKOCTH OT TJIyOUHBI. OT TUTyOWHBI TIOTPY>KESHUSI U TFIOTHOCTH YKUIKOCTH.
[THeBMaTHueckue MamuHbl. | HabmoneHne n 00bICHEHHE THAPOCTATHICCKOTO
I'mppocraTnueckuii rapajokca Ha OCHOBe 3akoHa [lackass.
napanokc. Coobmuiaronuecs: | M3ydenne cooOmaronmxcs cocyios.
cocyabl. I'uapasnmuueckre | Pemenue 3anad Ha pacy€r qaBiaeHUs KUIKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
TUAPABIMYECKOTO Mpecca, THEBMAaTHICCKUX
MAIIIVH.
AHanu3 1 00BsICHEHNE TIPAKTUICCKUX CUTYaIUH,
JIEMOHCTPUPYIOIINX MTPOSIBICHHUE JTaBJICHUS
KUJIKOCTH M 3aKkoHa [lackams, HarpuMep
IIPOIIECCOB B OPTaHU3ME TPH TITyOOKOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe AtMocdepa 3emin u DKCIepUMEHTaIbHOE 0OHAPYKEHHE
JTaBJICHUE aTMocdepHOe TaBIeHUE. aTMOC(EpPHOTO JaBJICHUS.

[IprunHEI cylecTBOBaHUsA

Amnann3 1 00bSICHEHNE ONBITOB U IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerim.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCUMOCTD
aTMoc(hepHOTo JaBICHHUS
OT BBICOTHI HaJl yPOBHEM
mopst. [Tpubopsr

JUTSL ©3MEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYaIIHii, CBSI3aHHBIX C IEHCTBUEM
aTMOC(EpHOro JaBICHUS.

OO0ObsicHEHUE CyIIeCTBOBaHUS aTMOC(epbl
Ha 3eMJie U HEKOTOPbIX IJIAHETax WU e
OTCYTCTBHUS Ha APYTHX IUIaHeTax u Jlyne.
OObsicHEeHHE U3MEHEHUS TUIOTHOCTH aTMOC(hEpHI
C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
JTABJICHUS OT BBICOTHI.

Pemrenne 3aga4 Ha pacu€r aTMOCPEPHOTO
JABJICHUSL.

Nzyuenue ycrpoiictBa 6apomeTpa-aHeponia

4.4

JlericTBUE )XKUJKOCTH U
raza Ha orpy>KeHHOE
B HUX TEJIO

JlercTBUE )KUIKOCTH U ra3a
Ha IOTPYKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenioBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
BozngyxonnaBanue

DKcnepuMeHTAIbHOE 0OHAPYKEHHE JICHCTBUS
KUJKOCTH U ra3a Ha MOTPpyKEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOMIEH CUIIBL,
JNEUCTBYIONIEH HA TEJO, MOTPYKEHHOE

B AKUJKOCTb.

[TpoBenenue u 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD
BBITAIKABAIOIIEH CUJIbI, IEMCTBYIOLIEH HA TEJIO
B )KHJIKOCTH, OT 00BEMA OTPYKEHHOMN

B )KUJIKOCTh YaCTH T€Ja U OT MJIOTHOCTHU
KUJIKOCTH.

IIposepxa nezasucumocmu blmankugaouje
cumbl, oelicmayouell Ha mejio 8 HCUOKOCmuU,
om maccol meua.

Hccnenoanue 3aBUCMMOCTH Beca TeJla B BOJIE
0T 00BbEMa MOTPyKEHHOM B KHUAKOCTh YaCTH TeJa.
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Pewrenue 3a1a4y Ha NpUMEHEHUE 3aKOHA
Apxumena u yciioBUs IIJIaBaHUS TEIL.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U OIPEACIICHUE €€
Irpy30II0ABEMHOCTHU

Hroro no pazneny

21

Pa3nen 5. PaGora u MOIHOCTB. JHeprus

5.1

Pabora n MOITHOCTD

3

Mexannueckas padoTa.
MomtHocTh

DKCIEpUMEHTAIBHOE ONPEAETICHUE
MEXaHUYECKOM pabOThI CUJTBI TSDKECTH

MIPY MMAJICHUU TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM I1EPEMELLECHUH Tea

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBaEMOM IIPU MOABEME
IO JIECTHMIIE.

Pemenue 3ama4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIuar, 010K, HaKJIOHHAs
IUIOCKOCTB. [IpaBuiio
PaBHOBECHSI pblyara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K OJI0KY. «30510TO€
npaBuio» Mexanuku. KI1J]
IPOCTBIX MEXAHU3MOB.
[IpocTeie MexaHU3MBI

B OBITY M TEXHUKE

OrnpeneneHre BBIUTPHIIIA B CUJIE MPOCTHIX
MEXAaHU3MOB Ha MPUMEPE pbluara, MOJBUAKHOIO U
HETOIBI)KHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHS pblyara.
OOGHapykeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMbIX B OBITY M TEXHUKE, a TAK¥Ke

B KMBBIX OPraHU3MaXx.

DKCIEPUMEHTANIBHOE JI0KA3aTEIbCTBO PABEHCTBA
paboT pH MPUMEHEHUU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue K11 HakTOHHOM MIIOCKOCTH.
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Pemenue 3a1a4 Ha NprUMEHEHUE MTPAaBUIIA
paBHOBecus pbryara u Ha pacuét KII/]

5.3 | Mexanunueckas 4 MexaHuueckas SHEpIHusl. DKCIEpUMEHTAIBHOE ONPEIETICHUE U3MEHEHUS
SHEPTUs Kunernueckas u KMHETHYECKOW U MOTEHIMAIbHONU SHEPTUU Tea
MOTEHIIMAaIbHAs YHEPTHSL. IIPU €r0 CKaTBIBAHUH 10 HAKJIOHHOM TUIOCKOCTH.
[IpeBpamenue ogaoro Buma | DopmyinpoBaHue Ha OCHOBE UCCIENOBAHUS
MEXaHUYECKON SHEPTUH 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPrUn COXPAHEHUs SHEPTUM.
B MEXaHUKE Pewrenue 3a1a4 ¢ MCMoIb30BaHUEM 3aKOHA
COXpaHEHUS YHEPTUU
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC
No HanmeHnoBaHue KommuecTBo HpOFpaMMHOC COACPKAHUC OCHOBHBIC BUABI ACATCIBHOCTH 06yqafonmxc;1
/1 pPa3aciioB U TEM qacCcoB

y4eOHOro npeaMeTa

Pa3znen 1. TensioBbIe ABJICHUSA
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11

CrtpoeHue U CBOMCTBA
BEIICCTBA

OCHOBHBI€ MOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHUS BEIIECTBA.
Macca u pa3mMepbl aTOMOB U
MoJsIeKya. OTBbITHI,
MOJITBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYISIPHO-KNHETHYECKON
TEOPHH.

Mopenu TBEpAOTO, JKUIKOTO
Y Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucrannnueckue u
aMmopQHbI€ Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUJTKOCTEH U TBEPABIX TEI
Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KMHETUYECKON
teopun. CMauMBaHue u
KaNWUISIPHbBIC SIBIICHHUSL.
TeruioBoe pacimpeHue u
cxKaTtue

HaGmronenue u nHTEpIpETaIHsl OIBITOB,
CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
PAa3IMYHBIX BELIECTB B BOJIE.

Pemenue 3a1a4 no oneHUBaHUIO KOJIMYECTBA
aTOMOB WJTM MOJICKYJI B €IMHHIIC 00bhEMA
BEIIIECTBA.

AHaJIN3 TEKCTA IPEBHUX aTOMHUCTOB (HaIpuMmep,
¢parmenta noamsl JIlykpeuus «O npupone
BEILICH») C U3JI0’)KEHUEM 000CHOBaHUN aTOMHOM
TUIIOTE3bI (CMBICTIOBOE uTeHHe). OleHKa
yOeIUTEILHOCTH 3TUX 0OOCHOBAHUH.
OObsicHeHne OPOYHOBCKOTO JIBUYKEHUS, SIBIICHUS
mubdy3un v pa3nuyuil MeXIy HUIMH Ha OCHOBE
ITOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEIIECTBA.

OObsiCHEHHE OCHOBHBIX Pa3IN4Mil B CTPOCHHUH
ra3oB, KUJIKOCTEN U TBEPABIX T

C UCIIOJIb30BAHUEM MOJIOKEHUN MOJIEKYJISIPHO-
KUHETHUYECKOW TEOPUH CTPOCHUS BELIECTBA.
[IpoBeneHue ONbITOB MO BHIPAIMBAHUIO
KPHCTAJIJIOB TOBAPEHHOM COJIW UJIU caxapa.
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[IpoBenennie u 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KAUJUISIPHBIC SIBJICHUS U
SIBJICHUE CMAUYUBAHUS.

OOBsicHEHNE PO KaWIUISIPHBIX SIBICHUI

JUIS1 TOCTYTUIEHUS! BOABI B OPTaHU3M PaCTEHUM.
Habmronenue, npoBeieHue U 00bSICHEHNE
OTIBITOB IO HAOJIOIEHUIO TETJIOBOTO
pacIIMpeHus ra30B, )XUAKOCTEN U TBEPJIBIX TEIL.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEIL,
TEKYUYECTH KHJIKOCTH (B TOM YHCIIE, PA3HUIIBI

B TEKYUYECTHU JIJIsl Pa3HbIX KUJIKOCTEN),

JIaBJICHHS Ta3a.

[IpoBeneHne OnbITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTb JIaBJICHUS BO3/yXa OT ero o0bEma u
HarpeBaHUs WIM OXJIKICHUS, U UX O0BICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI.
AHaJIN3 NPAKTUYECKUX CUTYaLIH, CBS3aHHBIX

CO CBOMCTBaMHU ra30B, )KMIAKOCTEU U TBEPABIX TEI

1.2

TerutoBble MPOLIECCHI

21

Temnepatypa. CBs3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHHUS
yacTul. BHyTpeHHss
sHeprus. CrnocoObl
M3MEHEHMS BHYTPEHHEN
SHEPIUH: TeIonepesaya u
coBepieHue padoTsl. Buabl
TEIUIONEepEAauH:

O06o0CcHOBaHKE TTPABUII U3MEPCHHSI TEMITEPaTyPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB H3MEPECHHS U
IIKaJI TEMIIePaTypHI.

Habmronenne n o0bSICHEHHE ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHNUE BHYTPCHHEH
SHEPTHH Teja B PE3yNbTaTe TEILIONCPEIauH 1
paboOThI BHEITHUX CHIL.

HaOmronenne u oObsICHEHHE OIBITOB,
o0Cy>XKJeHIE MPAKTUIECKUX CUTYAIIHH,
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TETUIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.
KonuuecTBO TEMIOTHI.

V nenbHas TEII0EMKOCTD
BelecTBa. TemiooOMeH 1
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oamanca. [InaBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VaenpHas TEIioTa
TJIABJICHHUS.
[TapoobpazoBanue u
KoHJeHcauus. Mcrapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT aTMOC(EpHOTo
JIaBJICHUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIUIUBA.

VY nenabpHas TeniaoTa
CropaHus.

[TpuHIMIIBI paOOTHI
TeroBbIX Aurareneit KIT/]
TEIUIOBOTO JBUTaTENI.
TerioBbIe ABUTATEIN U

JEMOHCTPUPYIOUIUX PA3TUYHbIC BUJIbI
TEIUIoNEepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIIUIO, U3TyUCHHUE.

HccnenoBanue siBneHUs TEMII000MeHa

IIPU CMEILIMBAHUU XOJOAHON U TOPSYEN BOJBI.
HaGnronenue ycTaHOBIIEHUS TEMIIOBOTO

PaBHOBECHUS MEXY rOpsYei U XOJIOIHON BOJOM.

Omnpenenenue (M3MepeHKe) KOIMUECTBA

TEIIOTHI, MOJTYYEHHOT'O BOJION IIPH TETIOOOMEHE

C HarpeThiM METATUYECKUM HUITUHAPOM.
Omnpenenenue (MU3MEPEHUE) yIETbHON
TENJIOEMKOCTH BELLECTBA.

Pemienue 3a1ay, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TETUIOTHI U TETUIOEMKOCTH

IpH TETJI000MEHe.

AHaJIN3 CUTyallUid PAKTUYECKOTO
UCIIOJIb30BaHUsl TEIJIOBBIX CBOMCTB BELIECTB U
MaTepuaoB, HAPUMED, B IEISIX
AHEProcOEPeKEHUS: TETIION30ISIINS,
sHeprocoOeperarIye KPhIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBieHui ucrnapeHus u
KOH/JICHCAIIUH.

Uccnenosanue npoiecca ucrnapeHust
PA3IMYHBIX KUJIKOCTEH.

OObsicHEHHUE SBJICHUHN UCTIAPCHHUS U
KOHJIEHCAI[MX HAa OCHOBE aTOMHO-
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3aIlUTa OKpYKaroIIei
Cpebl.

3aK0H COXpaHECHUS U
IpeBpalieHus SHEPTUn
B TEILJIOBBIX MpOIeccax

MOJICKYJIIPHOTO YUCHHUSI.
Hab6nronenue u 00bSICHEHHE MpoIiecca KUIICHUS,
B TOM YHUCJIE 3aBUCUMOCTH TEMITEPATYyPhI
KHIICHUS OT JaBJICHHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBLHOM
BJIQYKHOCTH BO3JIyXa.

Habmronenue nporiecca rjiaBJIeHHs
KPUCTANTMYECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHEHUE MTPOLECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IIpU HArpeBaHUU aMOP(MHBIX TE.

OrnpenencHue (M3MEpEHNE) YASTbHON TETUIOTHI
TJIaBJICHUS JIBJIA.

OObBsACHCHHUE SIBIICHUH TUIABJICHUS U
KpUCTAITM3AIIMH Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHSI.

Pemrenue 3agay, CBA3aHHBIX ¢ BEIYMCICHUEM
KOJIMYECTBA TETUIOTHI B IIPOIECCax
TETJIONepeavr MMPH TUTABICHUH H
KPUCTAIIA3AIMN, UCTTADSHUH B KOHACHCAIIUH.
AHau3 CUTyaluii MPaKTUYECKOTO TPUMECHCHUS
SIBJICHUH TIJIABJICHHUS ¥ KPUCTAILIA3AIUH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpejIKa v Jp.

AHanu3 paboTel 1 00BICHEHHE TPUHITUTIA
JEHCTBHUS TEIIJIOBOTO JIBUTATEJIS.

BrruucieHne KoJudecTBa TeIIOThI,
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BBIJICJISIFOIIETOCS IPU CTOPAHUM PA3TUYHBIX
BU0B ToruuBa, U KIIJI gsurarens.
OOGcysx1eHrE YKOJIOTHYECKUX TTOCIEeICTBUN
WCII0JIb30BaHUs JIBUTATENIC BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOINEKTPOCTAHIUAN

Hroro no pazneny

28

Pa3nen 2. JnekTpuueckue u

MarHuUTHbIC ABJICHHUA

2.1 | DnekTprueckue
3apsbl.
3apsiKeHHBIE TeJla U
HUX B3aUMOJCHCTBHUSA

7

DIIEKTpU3ALUS TEN.

JIBa poaa 3JIEKTPUUYECKHUX
3apsaoB. Bzanmopencreue
3apsHKEHHBIX TETT.

3akoH Kynona (3aBUCHMOCTh
CHUJIBI B3aUMOJIEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3apSI0B U
PaCCTOSIHUS MEXIy Telamu).
DIIEKTPUYECKOE TOJIE.
Hanpsxkénnocts
AIEKTPUYECKOTO TOJIS.
[IpuHMn cynepro3uuuu
BJIEKTPUYECKUX TTOJIEU

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsAI0B. DJIEMEHTapHbIN
AIEKTPUYECKUI 3apsi.
CrtpoeHnue atoma.
[IpoBonHMKY U

Habmronenue u npoBeieHUE OIBITOB

T10 BJICKTPU3AIMHU TEJ ITPU COTPUKOCHOBEHUH U
WHIYKIHUEN.

HaoOmronenne n 00bsICHEHHE B3aUMOCHCTBHS
OJHOUMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEI.

OObsicCHEHUE IPUHIIUIIA ICUCTBUS DJIEKTPOCKOTA.

OOBsiCHEHHUE SBJICHUMN JICKTPU3ANN

IIPY CONTPUKOCHOBEHUH TEJI M HHTYKIITHCH
C UCIIOJIb30BAaHUEM 3HAHUHM O HOCUTEIAX
AJIEKTPUUECKUX 3aPsI0B B BEILIECTRE.
Pacnio3naBanne u 00ObICHEHUE SIBJICHUN
3JICKTPU3AIIMH B TIOBCEHEBHOM KU3HHU.
HaOmronenne n 00bICHEHHE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia.

Habmroierne onpITOB 110 MOJISTUPOBAHUIO
CHUJIOBBIX JIMHUW AJIEKTPUYECKOTO TOJISI.
Uccnenosanue neicTBUS JIEKTPUUECKOTO OIS
Ha TPOBOAHUKHU U JUDJICKTPUKHU
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AUBJICKTPHUKMU. 3aKoH

COXPAaHCHHA SJICKTPHUUICCKOI'O

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.
YcaoBus cyniecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

W cTOYHMKYN TOCTOSIHHOTO
ToKa. JleMicTBus
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DJIEKTPUUECKHUIM TOK

B KUJIKOCTSIX U razax.
DJIEKTpUYECKAS 1IEMb.
Cwuna Toka. DJIEKTpUUIECKOe
HaIpsDKEHUE.
ConpoTtusiieHre
IIPOBOJHUKA. Y JETBHOE
CONPOTHUBRJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
nemnu. IlocineqoBarenpbHOE U
napajuiesIbHOE€ COCIMHEHHE
MIPOBOTHUKOB.

Pa6ora u MomHoCTh
AIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenna.
DJIEKTPUYECKHE LIETH U

HaGmronenue pa3nuaHbIX BUIOB JE€HCTBUS
AJICKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BUIOB JEHUCTBHUS B IIOBCEIHECBHOM KU3HU.
Habmronenne BO3HUKHOBEHHMSI Ta30BOTO pa3psijia
Y 3JIEKTPUYECKOTO TOKA B HKHUJIKOCTH

CoOopka 1 UCIIBITaHUE JICKTPUUCCKOM 1enn
IMOCTOSIHHOTO TOKa.

HN3mepenue cuibl Toka aMIepMETPOM.
H3mepenune 3eKTpUIeCKOTro HanPsKEHU S
BOJIbTMETPOM.

IIpoBenenne u 0ObSICHEHNE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS MMPOBOJHUKA
OT €r0 JUIMHBI, TJIOMIAAN ONMEPEYHOr0 CEUEHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT CONPOTUBJICHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOPE.

ITpoBepka npaBuia Cl0KeHUs HAPSKEHUN
IIPY MOCJIEIOBATEIBHOM COEAUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia 115t CHIIBI TOKA

MpY NAPAJIETBHOM COCIMHEHUHU PE3UCTOPOB.
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noTpeduTenn
AIIEKTPUUYECKON SHEPTUH
B ObITy. KOopoTkoe
3aMbIKaHHE

AHaJIN3 CUTYyaIUH NOCJIEI0OBATENBHOTO U
NapajuieIbHOTO COEUHEHHUS] IPOBOJHUKOB

B JIOMAIIIHUX JICKTPUYECKHUX CETSIX.

Pewenne 3anau ¢ ucnosibzoBanueM 3akona Oma
u hopMyI pacuéTa IEKTPUIECKOro
COITPOTHUBIIEHUS IPU NOCIEAOBATEIBHOM U
MapajyIeIbHOM COEUHEHUY MPOBOIHUKOB.
Omnpenenenne pabOThI JIEKTPUYECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

Onpenenenrne MOITHOCTH AJIEKTPUUECKOTO TOKA,
BBLJICJISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HanpspkeHUs Ha Her. Onpenenenue
KIII narpeBaresi.

Uccnenosanue npeodpa3oBaHus JHEPTUU

IIPU NTOABEME IPy3a BJIEKTPOABUTATEIIEM.
OObsicHEHUE YCTPONCTBA U IPUHIIUIIA ICUCTBUS
JIOMAIITHUX AJICKTPOHATPEBATEIIBHBIX MPUOOPOB.
OO0BsicHEHUE TPUYMH KOPOTKOTO 3aMBbIKaHUS U
MIPUHIIATA AEUCTBUS TJIABKUX MPEIOXPAHUTEIICH.
Pemenue 3amau ¢ ncnonb30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

ITocTosiHHBIE MAarHUTHI.
B3aumoneiictBue
MOCTOSIHHBIX MarHuTOB.
MarsauTtHoe noiJie.
MarauTHOE 1oJIe 3eMIIH

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB MIPU UX 0OBEAMHEHUU U Pa3JICIICHUH.
HccnenoBanne MarouTHOTO B3aUMOECHCTBUS
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M €ro 3HaUCHHE IS )KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarsauTtHoe 1noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JICKTPOMATrHUTOB

B TeXHUKE. JlericTBUE
MarHUTHOT'O MOJIS

Ha MMPOBOJHUK C TOKOM.
DIIEKTPOBUTATENb
IIOCTOSIHHOTO TOKa.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSTHHBIX MAarHUTOB.
N3ydeHrne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHUTOB MPU X OOBEAUHEHUH U Pa3/ICICHUH.
[IpoBeaeHne ONbITOB O BU3yaIU3aldK MOJIS
MTOCTOSTHHBIX MarHUTOB.

N3yueHne aBaeHUs HAMAarHUYMBAHUS BEIIECTBA.
HccnenoBanue nencTBUs JJIEKTPUIECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTH CUJIbl B3aMMOJEHCTBUS KaTyIIK!

C TOKOM U MarHura OT CWJIbl U HAIlPaBJICHUS TOKa
B KaTyUIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEJIUIIUHE).
N3yduenue nencTBrss MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuenue nercTBus 3JIEKTPOIBUTATENS.
N3amepenne KIIJI anexTpoasurarebHON
YCTaHOBKH.

Pacrio3naBanue 1 aHaIU3 pa3IM4YHBIX
MIPUMEHEHUH DJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DNIeKTpOMAarHuTHast
UHIYKIUS

Oneitel @apanes. SBnenue
AJIEKTPOMAarHUTHOU
nHaykuuu. [Ipasuno Jlenna.
DJIEKTPOreHepaTop.

OMBITHI IO UCCIICAOBAHUIO SIBJICHUS
3JIEKTPOMArHUTHON UHAYKIIMU: UCCIIETOBAHUE
M3MECHCHUW 3HAYEHUS U HAIIPABJICHUS
VHIYKIHOHHOT'O TOKA
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CrocoObI TTOJTy4ICHUS
AIEKTPUICCKON DHEPTHUH.
DIIEKTPOCTaHIIUU

Ha BO300OHOBJISIEMBIX
HMCTOYHUKAX YHEPTUH

Hroro mo pazaemy 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KJIACC
Ne HanmenoBanue KomnuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUJBI ACSITEIBHOCTH O0YUYAIOIIUXCS
n/n pa3zaeiioB U TEM 4acoB

y4ueOHOTO npeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

MexaHn4eckKoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHU

10

MexaHU4eCKOE IBUKECHUE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHTEIBHOCTD
MEXaHMYECKOIr0 JBUKCHUS.
PaBHOMepHOE
IPSMOJIMHEWHOE JIBUKECHHUE.
Hepasnomepnoe
IPSIMOJIMHEWHOE JIBUKEHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHu
HEPABHOMEPHOM JIBUXCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHENHOE JIBUYKECHUE.
CBo0Oo1HOE TaJIeHueE.
OmprTel ["annnes.
PaBHOMEpHOE IBMXKEHNE

10 OKPY>KHOCTH.

Ilepnon u wactora
oOpaienus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 o0CyXJIeHIE pa3INUHbIX IPUMEPOB
MEXaHUYECKOTO JABMKEHHUSI.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH MOJAETU
«MaTepHabHas TOUKay.

OnucaHyne MEXaHU4ECKOTO ABUKCHUS
paznuYHBIMU crioco0aMu (ypaBHEHHUE, TabIuLa,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAllMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabGnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
TEJl OTCYETA.

AHanu3 Tekcta ["anumes 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpenenenue cpeHeld CKOPOCTH CKOJIBKEHUS
Opycka Wi ABMKEHHUS [IapuKa MO HAKJIIOHHON
IIJIOCKOCTH.

Ananu3 u o0cyxJIeHHEe CII0COO00B
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LenTpocTpemMuTebHOE
YCKOpEHHE

IpHOIMKEHHOTO ONPEACICHUS MTHOBCHHOM
CKOPOCTH.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
JBYKCHHMS (IIapUKa B KUIKOCTH, MOJICIIH
DIIEKTPUYCCKOr0 aBTOMOOKIIS 1 T. 11.).
OmnpeneneHue MyTH, TPOKWICHHOTO 3a JIAaHHBIN
IIPOMEXYTOK BPEMECHH, U CKOPOCTH Tejla

110 rpa)MKy 3aBUCUMOCTH IIYTH PABHOMEPHOTO
JBUKCHHS OT BPEMCHH.

OOcyxJIeHne BO3MOKHBIX ITPHHIIAIIOB
NEHCTBUS MPUOOPOB, H3MEPSIOIINX CKOPOCTh
(CIUIOMETPORB).

BbrunciieHue myTH U CKOPOCTH MTPH
PaBHOYCKOPEHHOM IMPSAMOJUHEHHOM JIBHIKEHUU
Tea.

OmnpeneneHue NpoOHACHHOTO ITyTH U YCKOPCHUS
JBIDKEHUS TeJjia 1o IpadHKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJTMHEHHOTO
JIBIDKCHHS TeJla OT BPEMEHH.

IIposepka cunomeswl: eciu

npU PABHOYCKOPEHHOM OBUINCEHUU

Oe3 HAYAIbLHOU CKOPOCU NYMU OMHOCAMCS
KaK psi0 HeYEmHuIX Yucei, mo
coomeemcmaylowue NPOMeNCYmKu 6PemMeHu
00UHAKOBWI.
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OmnpeneneHue yCKOpeHus Tela

MIPU PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM THIOCKOCTH.

N3mepenue neprojia M 4acToThl 0OpaIieHus
TeJa Mo OKPYKHOCTH.

Ornpenenenue CKOpOCTH PABHOMEPHOTO
JIBMDKCHUS TEJIa TI0 OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KHHEMAaTHYECKUX XapaKTePUCTUK
MEXaHUIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXaHHYECKOTO JIBFKCHHUS
B IPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOIHO
MaJaroNUX TEJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tpernii 3akoH HprotoHa.
[IpuHiun cynepnosuuuun
CHIL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUs II0KOsI, IPYyTUe BUABI
TPEHUS.

Cuita TSKECTH U 3aKOH
BCEMUPHOI'O TATOTEHMUS.

HaOmronenue u 00CyX1€HUE ONBITOB

C IBUKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSIHUS
JIPYTUX T, MPEMATCTBYIOMNX JTBHKCHHUIO.
Amnanus tekcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JIaHUMH 10 TEKCTY (CMBICIIOBOE
YTEHHE).

OO6cyx)aeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIMU B Pa3IMYHBIX CHCTEMaX
OTCUETA.

HaoOmronenue u o0Cyx1eHue MEXaHUIECKUX
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Y ckopenne cBOOOIHOTO
najieHus. /J[BrmkeHue rmiaHeT
Bokpyr Connua. IlepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs u neperpys3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaueHus.. MOMEHT CHUIIBL.
LenTp TsxecTn

ABJICHUH, TPOUCXOJAIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KaOuHeTa PU3MKY.

JlelicTBuUs ¢ BEKTOpPAMH CHJI: BBIIIOJIHEHHE
3aJIaHUM M0 CIIOKEHUIO U BBIYUTAHHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHHE OMBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
TeJla OT NPWIOKEHHON K HEMY CHJIBI U MACChI
Tena.

AHanu3 u 00bsCHEHUE SIBJICHUN

C HCTIOJIb30BaHUEM BTOPOTO 3aKk0HAa HproTOHA.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3aKoHa HproTOHA M ITpaBUIIa CIIOKEHUS CHJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyalui, B KOTOPbIX HAOIIOJaI0TCS
ynpyrue negopmai, u uX 00bsICHEHUE

C UCIOJIb30BaHUEM 3aK0Ha ['yka.

Pewenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTHU CUJIbI TPEHUS

CKOJIbKCHHUA OT CHJIBI HOPMAJIbHOI'O AABJICHMA.

OOcy>kaeHne pe3ysibTaTOB UCCIIET0OBAHMA.
Omnpenenenue ko3pPuienta TpeHust
CKOJIBKECHUSI.

H3mepeHue cuibl TpeHHs OKOSI.
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Pemenue 3a7a4 ¢ MCOIB30BaHUEM (POPMYJIIBI
JUTSL CUITBI TPEHUSI CKOJIbYKEHUS.

AHanu3 ABWKEHUS TN TOJIBKO MO eHCTBUEM
CUJIBI TSIKECTH — CBOOOTHOTO MaJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOO/IHOTO MaJIeHUsI OT MacChl TeJa.

Or1eHKa BETUYUHBI CUJIBI TSTOTCHHUS,
JEHCTBYIOLIEH MEXy ABYMsI TeJlaMu

(m7st pa3HbIX Macc).

AHanu3 IBIKEHUS HEOECHBIX Tel

10J1 ICUCTBUEM CHUJIBI TATOTEHUS

(c UCTI0IB30BAaHUEM JOTIOJIHUTEIBHBIX
HMCTOYHUKOB HH(POPMAIIHUH).

Permenwne 3aga4 ¢ UCTIONB30BAaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUISL pacuéra CHIIbI TSKECTH.

AHaJIN3 OPUTHHAIIBHOTO TEKCTA,
OTIHCHIBAIOLIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TSATOTEHUS;, BEITIOTHEHHUE 3aJaHHi
10 TEKCTY (CMBICIIOBOE YTEHUE).

HaoOmronenue u o0cyxaeHUE ONBITOB

110 U3MEHEHUIO Beca Tejia MPH yCKOPEHHOM
JIBIKEHUU.

AHanu3 ycinoBruil BOSHUKHOBEHHSI HEBECOMOCTHU
U TIEPErpy3KHU.

Pemenue 3aa4 Ha onpeieJieHUE Beca Tena

B Pa3JINYHBIX YCIOBUSX.
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AHanu3 cui, TeUCTBYIONIUX Ha TEJIO,
MTOKOSIIIEECs Ha OTope.
OrnpeneneHue UEeHTpa TAKECTU PA3IMUHbBIX Tell

1.3.

3aKOHBI COXpaHCHUA

10

Nmnynece Tena. 3menenne
UMITyJIbca. IMIynibC CHIIBI.
3aKOH COXpaHEHUS
uMITyJbca. PeaktuBHoe
JBH)KCHUE.

Mexanunueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUU U
paboTsl. [loTeHnmanpHas
SHEPrus Teja, OoJIHITOro
HaJl IOBEPXHOCTHIO 3€MJIH.
[TorenunanbHas 3HEPTUS
CKATOMN NPYKUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETHUYECKOMN
SHEPruu. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPIUU

HaOmronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOIIUX TIepeIauy UMITYJIbCca

IIPY B3aUMOJECICTBUY Tell, 3aKOH COXPAaHEHUS
HUMITYJIbCa MPU a0COMIOTHO YIPYTOM U
HEYNPYroM B3aUMOJEICTBUHU TEN.

AHanu3 cuTyaluii B OKpy>Karomiei >ku3Hu

C MCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBanue siBJI€HHS pEaKTUBHOTO
JBIDKEHUS B IPUPOJIC U TEXHHKE.
[IpuMeHeHuE 3aKOHA COXPAHEHUSI UMITYJIbCA
IS pacu€Ta pe3yJabTaTOB B3aUMOACHCTBUS TEI
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBHUSI,
YOPYroro HEHTPAIBLHOTO B3aUMOAEHCTBUS IBYX
OJIMHAKOBBIX TeJl, OJIHO U3 KOTOPBIX
HETIOJIBUKHO).

Pelenue 3a7a4 ¢ MICNOJIb30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre paboThl CUITBI YIPYTOCTH

py NOABEME Ipy3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOABMYXHOTO OJIOKOB.
N3mepeHre MOITHOCTH.

N3mepenne noTeHIMalIbHONW YHEPTUN YIIPYTO
nehopMUPOBAHHON MPYKUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUM Tea

0 JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIBHON Y KHUHETUYECKON SHEPTUM Tella
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHas MPOBEpKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUr

IIpU CBOOOTHOM TaJICHUH.

[IpumeHeHune 3aKkOHa COXPAHEHUS
MEXAHUYECKOM YHEPTUU JJIsl pacyera

MOTEHINAJIbHON Y KHHETUYECKOU YHEPTUM TeNa.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hroro no pazaeny

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: TIEPUO]T,
94acTOTa, aMILIUTY/1a.
Marematnyeckuii u
PYKUHHBIN MasTHUKH.
[IpeBpanienue sHepruu
pu KoJieOaTeIbHOM
TIBAKEHUH.

3aryxaronue KoJeOaHusl.
BrinyxneHnsie koaeOaHus.
Pe3onanc

Hab6nronenue xonedanuii Mo 1eWCTBUEM CHIT
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOA0OHBIX KOJICOAHUI B OKPY’KAIOIIEM MUPE.
AHanu3 kojieOaHuM rpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acTOThl
KOJICOaHHMI MaTeMaTHYECKOTO U TPY>KMHHOTO
MasITHUKOB.

Hab6nronenue u 00bSICHEHHE SBICHHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IepUoaa
KOJIeOaHMI MMOABEIIIEHHOTO K HUTH TPy3a

OT JIJIMHBI HUTH.
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[IpoBepka HE3aBHCUMOCTH MEPUOJIa KOJIEOAHMIA

I'pysa, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34a.

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPHPYIOIINX 3aBUCUMOCTD ITEPHOIa
KoJIe0aHui MPYKUHHOTO MasTHUKA OT MACChI
rpy3a u KECTKOCTU MIPYIKUHEI.

[TpMeHEeHHEe MAaTEMAaTHYSCKOTO U IPYKHUHHOTO
MasSTHUKOB B KQ4eCTBE MOJICIICH ISl OITMCAHUS
KoJIe0aHUH B OKPY’KaIOIIEM MUDE.

Pemenne 3a1a4, CBA3aHHBIX ¢ BBIYMCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHo1a) KojieOaHuH
Hszmepenue yckopenus c60600H020 NadeHUs:

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHU4YeCcKHe BOJIHEI.
CBolicTBa MEXaHUYCCKHUX
BOJIH. [IpononbHbie 1
MoIepeyYHbie BOJIHBL. [[muHa
BOJIHBI U1 CKOPOCTH €€
pacnpoCcTpaHEHus.
MexaHu4eCKue BOJIHbBI

B TBEPAOM TeEIIe,
CEHMCMHYECKHE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa U
BbICOTa TOHA. OTpakeHHE
3ByKa. MHppa3Byk u
yIbTPa3BYK

OOHapyXeHUE W aHAJTU3 BOJTHOBBIX SIBJICHHM
B OKPY’KaloIlleM MHpE.

Hab6mronenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJICNIN) U
oOHapy>KeHHE aHATOTUYHBIX BUIOB BOJIH

B IIpUpoOJie (3BYK, BOJHBI HA BOJE).
Breraucnenve qiiHBI BOJHBI M CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTPECIICHUE TPaHHI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCHMOCTH BBICOTHI 3BYyKa

OT YacTOTHI (B TOM YHUCIIE, C UCIIOIb30BAHUEM
MY3bIKaJIbHBIX MTHCTPYMEHTOB).

Hab6nronenue u 0ObsICHEHUE SIBJICHUS
aKyCTHYECKOTO pe30HAHCA.
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AHaJIN3 OpUTHHAIIBHOTO TEKCTA, MOCBAMIEHHOTO
WCIIOJIb30BaHUIO 3BYKa (WJIH YJIbTPa3ByKa)

B TEXHUKE (3X0JIOKAIUs, YIbTPAa3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHUE 3a/JaHUI

10 TEKCTY (CMBICIIOBOE UYTEHUE)

Hroro no pazueny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IMOJI€ H JJICKTPOMATIHUTHBLIC BOJIHBI

3.1 | DnekTpoMarauTHOE 6 DIEKTPOMarHuTHOE TOJIE. [TocTpoenue paccykaeHui, 000CHOBBIBAIOIINX
noJie u DONEeKTPOMArHUTHBIC BOJIHBI. | B3aUMOCBSI3b AJEKTPUYECKOTO U MAarHUTHOTO
AIIEKTPOMArHUTHBIE CaoiicTBa IOJIEH.

BOJIHBI 3JICKTPOMAarHUTHBIX BOJIH. DKCIepUMEHTAIbHOE NU3YYEHHUE CBOWMCTB
[IIxasa >JIEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. cnionb30BaHue C MOMOIIbI0 MOOMJIBHOTO TesedoHa).
AJIEKTPOMarHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3mMa.
DNEeKTpOMarHuTHas MPUPoJa | AHAJIN3 TEKCTOB, OMUCHIBAIOIINX TPOSIBICHUS
ceera. CKOpOCTh CBeETa. AIIEKTPOMArHUTHOTO U3ITy4€HHUs B IPUPOJIE:
BonHoBBIE CBOMCTBA CBETA | KUBBIC OPTaHU3MBbI, H3JTy4YEeHUS HEOCCHBIX T
(cMBICTIOBOE YTEHUE).
Pacnio3naBanue 1 aHaIMu3 pa3InyHbIX
NPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBaHueMm GHopmyit
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTUHbI
BOJIHBI U 4YaCTOThI CBETa
Hroro mo pazaemy 6

56



depgepanbHana paboyas nporpamma | Pusmka. 7-9 Knaccol (6a3oBbii

Pasznea 4. CBeToBbIe IBJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas Mmozienb CBETA.
Hcrouynuku cera.
[IpssmonHeHOE
pacupocTpaHEHHUE CBETa.
3atmenuns ConHna u JIyHBI.
Otpaxenue ceera. [Imockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBeTa.

[Ipenomienue ceera. 3aK0OH
npenomieHus ceera. [lonHoe
BHYTPEHHEE OTPaKCHHE
ceeta. Mcnonp3oBaHue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUS B ONITUYECKUX
CBETOBOJAX

HaGnrogenue onsIToB, AEMOHCTPUPYIOIIMX
ABJICHUE MPSIMOJIMHENHOTO paCIPOCTPAHEHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJTyTEHN),

Y UX UHTEPIIPETALNS C UCTIO0JIB30BAHUEM
MOHATHSI CBETOBOIO JIy4a.

OOBsiCHEHUE U MOJICIMPOBAHUE COJTHEYHOTO U
JIYHHOTO 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHUS
CBETOBOTO JIy4a OT yTjia NaJeHUs.

N3yuyenue cBOMCTB H300pakeHUs B INIOCKOM
3epKa’e.

Hab6nronenue u 00bSICHEHHE ONBITOB

10 MOJYYEHUI0 U300paKEHHI B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaOmonenue u
00BSICHEHHE OMBITOB IO MPETIOMJICHUIO CBETA
Ha FPaHULIE Pa3JIMYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanne 3aBUCUMOCTH yIJia
MPEJIOMIICHUS OT yTIJIa MaJIeHHUsI CBETOBOIO JTyya
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacrnio3HaBanue sIBIECHHUN OTPAXXEHUS U
MPEJIOMIJICHUS CBETA B TTIOBCETHEBHOM JKU3HU.
AHanu3 1 00bsICHEHUE SIBJICHUS ONITHYECKOTO
MHUpaxa.

Pewienue 3a1a4 ¢ HCNOIB30BaHUEM 3aKOHOB
OTPAXKECHUS U MIPEIIOMIICHHS CBETa
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4.2 | JIuH3bl ¥ ONTHYECKUE 6 JIunza. Xox nyueit B iun3e. | [lomydyenne n3o0paxeHuii ¢ MOMOIIBIO
npuodopsI OnTuueckas cucrema coOuparolle u paccenBaroniei JUH3.
¢doroanmapara, Mukpockomna | Onpenenenue GOKyCHOTO pacCTOSHUS U
u Teneckona. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIIEH JTUH3HI.
OINTHYECKAsA CUCTEMA. AHanu3 ycTpouCTBa U MPUHIKIIA I€HCTBUS
bimszopykocts HEKOTOPBIX ONTUYECKUX MPHUOOPOB:
JaJIbHO30PKOCTb doToamnmapara, MUKPOCKOTA, TEJIECKOIA.
W3ydyenne Moienu ria3a Kak ONTHYECKOH
CUCTEMbl. AHAU3 ABJICHUN OJIU30PYKOCTH
U TAJIbHO30PKOCTH, MPUHIIATIA JECHCTBUS
OYKOB
4.3 | Paznoxenue 6eoro 3 Paznoxenue Oeoro csera Habmronenue pas3nokeHus 6eJ10ro cBeTa
CBETA B CIIEKTP B criekTp. OnbITel HplOTOHA. | B CIIEKTD.
Crno)xeHue CTeKTpaTbHbIX Hab6nronenue u 00bSICHEHHE ONTBITOB
nBeToB. [lucnepcus ceeta 10 MIOJTYYEHUIO OEJIOr0 CBETa NP CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenennie 1 0OBICHEHHE ONTBITOB
10 BOCIIPUATHIO [IBETA MPEAMETOB IPU UX
HAOIIO/ICHUH Yepe3 [BETOBBIC (PUITBTPHI
(LIBETHBIEC OYKH)
Hroro no pazgeny 15
Pa3nen 5. KBanroBble siBJIeHUA
5.1 | Ucnyckanue u 4 OnbiTel Pezepdopna u OO6cyxnaenue 1enu onbiToB Pezepdopaa

IOTJIOMICHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJECJIb aTOMa.

Monens atoma bopa.
Hcnyckanue u noryionieHme

10 UCCJIICAOBAaHNUIO aTOMOB, BBIIBMIXCHHUEC
T'UIIOTC3 O BOBMOJKHBIX PE3YyJIbTAaTax OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHUA
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cBeTra aTOMOM. KBaHTBL.
JInHenyaTeIe CIIEKTPBI

aToMOB, (hOPMYJTUPOBAHKIE BHIBOJIOB

U3 PE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEIM aTOMa U OCHOBAHUU JJIsl TUTIOTE3bI
bopa o craronapHbIX opOUTaxX JIEKTPOHOB.
HaOnroienue CrulomHbIX U JIMHEHYaThIX
CIIEKTPOB U3JIYyUYEHHUS PA3JIUYHBIX BEILIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrpoeHne aTOMHOTO
aqpa

PanpnoaktuBHOCTH. Anbda-,
0eTa- ¥ raMMa-u3IIyIeHHSI.
CtpoeHue aTOMHOTO 41pa.
Hyxnonnas monenb
aTOMHOTO szpa. M30TorEL.
PagnoakTuBHEIE
npespauieHus. llepuon
MOJIypacrajia aTOMHBIX JIEp

OO0cyx)aeHne BO3MOKHBIX TUIIOTE3 O MOACIIAX
CTPOCHUS sIpa.

Omnpenenenre cocTapa sIep 1Mo 3aJaHHBIM
MacCCOBBIM U 3apsI0BBIM YKCIIAM U

T0 TTOJIOYKEHUIO B TIEPUOTNICCKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBA SAPA U €r0
MOJIOKEHUS B TIEPUOJUICCKON CUCTEME

MIPH 0-PATMOAKTUBHOCTH.

HccnenoBanre TPEKOB (i-4aCTHIL IO TOTOBBIM
dboTorpadusim.

OOHapyxeHue 1 U3MEPEHHUE PATUAIIMOHHOTO
(doHa C TOMOIIBIO JO3UMETpPa, OIIEHKA €T
WHTEHCUBHOCTH.

Amnann3 OM0JIOrHYeCKUX H3MESHEHUM,
MIPOUCXOISIIINUX IO IEHCTBUEM
PaZAMOAKTUBHBIX U3ITyYECHHM.
Hcnonp3oBanne painOaKTUBHBIX U3TyYCHUN
B MEITUITNHE
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5.3 | SnepHbie peakiuu 7 Anepusbie peakiuu. 3akoHbl | Pemienue 3a1a4 ¢ UCMOJIb30BAaHUEM 3aKOHOB
COXpaHEHHUS 3apsiA0BOTO U COXPAHEHUSI MACCOBBIX U 3aPSIOBBIX YUCE
MacCOBOI'O YHCENI. DHEPTUsl | Ha ONPEACIICHUE PE3YIbTATOB SIEPHBIX
CBSA3U aTOMHBIX sifiep. CBs3b | peakmuii; aHamM3 BO3MOKHOCTH WITH

MaccChl ¥ DHEpIruy. Peakuuu | HEeBO3MOXXKHOCTH SIIEPHOU PEAKITHH.

CUHTE3a U JCIICHHUS sIIIEP. OueHka SHEpPruu CBSI3M SAEp C UCIOIb30BAHUEM
Hcrounuku sHeprun ConHna | popmyssl DWHINTEHHA.
1 3BE31. SAnepHas OO0cy:x/1eHnE EPCIEKTUB UCTIONb30BaAHMS
sHepreTuka. /lerictus YIPaBIsIEMOr0 TEPMOSIEPHOTO CUHTE3A.
PagNOAaKTUBHBIX U3NIydeHU | OOCyKIeHuE NPEUMYIIECTB H IKOJIOTUYECKUX
Ha KUBbIC OPTaHU3MbI po0JieM, CBSI3aHHBIX C SAEPHOIN SHEPreTUKOM
Hroro no pazneny 17
IHoBTOpPHUTEIBLHO-00001IAOIMA MOLYJIb
[ToBTOpEHUE 1 9 Cucremaruzanus u Brinonnenne yaeOHbIX 3ajaHui, TPEOYIOIIHNX
0000111eHNE 000011IeHNE TIPEIMETHOTO JEMOHCTPAIIMA KOMITETCHTHOCTEH,
COJIep KaHMs Kypca COJZIepKaHUs U OIIbITa XAapaKTEPU3YIOIINUX €CTECTBEHHOHAYYHYIO
busuku 3a 7-9 Kaccel NEeATEIIbHOCTH, I'PaMOTHOCTb:
npUOOPETEHHOTO — MPUMEHEHUS MTOJIyYEHHBIX 3HAHUI

IpY M3YYCHUH BCETO Kypca | U1 HAYYHOTO OOBSCHEHUS (QU3NIECKUX
(U3MKN OCHOBHOI'O OOIIEro | SBJICHUN B OKPY>KAOLIEH IIPUPOJE,

oOpazoBaHus. B MOBCEIHEBHOW JKU3HU U BBISBJICHUS
[ToaroroBka Kk OCHOBHOMY (bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
roCyJapCTBEHHOMY TEXHOJIOT U,

AK3aMeHy 1o (u3mnKe — IIPUMEHEHUSI OCBOEHHBIX

11 00y4aromuxcs, DKCIIEPUMEHTAIIBHBIX YMEHUM

BBLIOPABIIKX 3TOT y4eOHBIA | JJIS UCCIEN0BAHUS (PU3NYECKUX SBICHHH,
npeaMeT B TOM YHCJIE JJIs1 IPOBEPKHU TUIIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenue pacuéTHbIX 3a7a4, B TOM YUCIIE
IPEINO0JIAraloIIuX CIOJIb30BaHNE PUZNYECKUX
MOJIEJIE M1 OCHOBAHHBIX HA COJIEPKAHNUU
Pa3IMYHBIX Pa3AesoB Kypca (PU3UKH.
BrinonHenue u 3amura rpynnoBbIX WA
MHAUBUTYAIbHBIX TPOEKTOB, CBA3aHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Wroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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7 KUIIACC
Ne Tema ypoxka KonuyectBo yacon Hata DnexkTpoHHbIE TU(POBBIE
n/m Beero| Kontponbrbie| [Tpaktuueckue | H3YICH oOpa3oBaTebHbIE PECYpPChI
paboThI paboTHI
1 |®Pusuka — Hayka o 1
npupoze. SABneHns
IPUPOIBI
2 | dusnueckue SBICHUSI
3 | Pusnueckue BEIMYNHEI U
WX U3MEPCHHE
4 ||Ypok-uccienoBaHue 1 1
"N3MepeHne TemnepaTypbl
TP TIOMOIITH JKUIKOCTHOTO
TEPMOMETpA U JaTUHKA
TEMIIEPATYPHI
5 |Mertoabl HAyYHOTO 1 bu6mmoreka [JOK
no3HaHus. Onrcanue https://m.edsoo.ru/ff09f72a
(bU3HYECKUX SIBJICHHM C
MOMOIIBIO MOJEJIEH
6 ||[Ypok-uccinenoBaHue 1 1

"I[IpoBepka runoTe3bI:
JAJIBHOCTB I10JIETA [IAPUKA,
MYIIEHHOT'O TOPU30HTAJIBHO,
TEM OOJIBIIIE, YeM OOJIbIIe
BbICOTA MMycKa"
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CKOPOCTH

Ne Tema ypoxka KomngecTBo yacon Jlata DneKTpOoHHBIC TU(PPOBBIC

/11 Beero||Koutposshbie| [Tpaktnueckue | 13y 4CHHS oOpa3oBaTeIbHbIC PECYpPChI

paboThI paboTHI

7 ||CTpoeHue BeliecTBa. 1 bubmnoreka [IOK
OnbITHI, TOKA3bIBAIOIINE https://m.edsoo.ru/ff09fe0a
TUCKPETHOE CTPOCHHE
BCIIECTBA

8 |/IBmkeHHUE YacTHIl 1 bu6munoreka [JOK
BEII[ECTBA https://m.edsoo.ru/ff0a013e

9 |Ypok-uccrenoBanue 1 1
«OTMBITHI 10 HAOIIOIEHUIO
TEIJIOBOTO PACITUPCHUS
Ta30B»

10 ||ArperaTHblE COCTOSHHSI 1
BCIIECTBA

11 ||OcobenHoCTH arperaTHbIX 1 bu6moreka [JOK
COCTOSIHUI BOJIBI. https://m.edsoo.ru/ff0a0378
O060011eHne Mo pa3aerny
«IIepBoHavanbHbIE
CBEJICHUS O CTPOCHUH
BCIIIECTBA»

12 |[MexaHnueckoe TBUKCHUE. 1 bu6mmoreka [JOK
PaBHOMEpHOE U https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JABUKCHUE

13 |[Cxopoctb. Enunauiisr 1 bu6moreka [JOK

https://m.edsoo.ru/ff0a079c
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Ne Tema ypoxka KonuyectBo yacon Hata DnexTpoHHbIEe U(POBBIE
n/m Beero| Konrponbubie| [Tpaktuueckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboThI paboTHI
14 |[PacyeT myTu U BpeMEHU 1 bubmnoreka [IOK
JIBIDKCHUS https://m.edsoo.ru/ff0a0ae4
15 |[Muepums. Macca — mepa 1 bubmorexa [JOK
WHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16 |[L1oTHOCTH BemiecTBa. 1 bu6mmoreka [JOK
Pacder Maccel 1 00beMa https://m.edsoo.ru/ff0a0fee
TeJa 1Mo ero MIOTHOCTH
17 ||J/IlaGoparopnast paboTta 1 1
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEIIA»
18 |Pemenwue 3amad mo reme 1 bu6mmoreka [JOK
"ITnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
19 (|Cuna xak xapaKTepUCTHKA 1
B3auMojiercTBus Tei. Cuna
ynpyroctu. 3akoH ['yka
20 (JIaGopatopHas paboTa 1 1
«3yyeHune 3aBUCUMOCTH
pacTsoxeHus (nedopmarun)
MPY>KUHBI OT MTPUIIOKEHHOU
CHJTBD)
21 |[[AABnenue Tarorenus. Cuma|| 1
TSDKECTH
22 ||CBsA3b MEXKTy CUIION 1 bu6mmoreka I{JOK
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No Tema ypoka KonuuectBo vacos Jlara DeKTpOHHBIC IU(PPOBBIC
1/ Beero| Konrponbubie| [Tpaktuueckue | H3YICHHS oOpa3zoBaTeIbHbIE PECYPChI
paboThI paboTHI
TSDKECTU U MAcCOM TeJa. https://m.edsoo.ru/ff0al778
Bec Tena. Pemenue 3amau
o Teme "Cuiia TsKeCTH"

23 |Cuna TsSKECTH Ha IPYTUX 1 bubmoreka [JOK
miaHeTax. Ou3nyecKue https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU TJIAHET

24 |13mepeHue CHIl. 1 bubmorexa [JOK
JlunamomeTp https://m.edsoo.ru/ff0al8cc

25 ||Bec Tena. HeBecoMocTh 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0al778

26 |CnoxxeHue IByX CHII, 1 bubmuorexa [JOK
HaIPAaBIICHHBIX TI0 OJTHOM https://m.edsoo.ru/ff0ala70
MIPSIMOM.

PaBHOAEHCTBYIOIIAS CHIT

27 |Pemenue 3amad mo Teme 1
"PaBHoaei#cTBYOIIAS CUT"

28 ||Cuna TpeHus u e€ BUJIBIL. 1 bu6morexa IJOK
Tpenue B mpupoje u https://m.edsoo.ru/ff0alb9c
TEXHUKE

29 |JlabGopatopHas paboTa 1 1 bubmoreka [JOK

«3yyeHne 3aBUCUMOCTH
CHWJIbI TPEHUSI CKOJIbKEHUS
OT CUJIbI IABJICHUS U

https://m.edsoo.ru/ff0alcc8
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/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jata
M3y4CHUS

DnexTpoHHbIEe U(POBBIE
oOpa3oBaTeibHbIE PECYpPChI

Xapakrepa
COIIPUKACAIOIIUXCA
ITOBEPXHOCTEN

30

Pemenne 3amaq Ha
ONPEAEIICHUE
PaBHOJICHCTBYIOIICH CUJIBI

31

Pemtenne 3amad mo remam:
«Bec tenay, «I'paduueckoe
M300paKEHUE CUIDY,
«Cunpey,
«PaBHOAEHCTBYIOIIAS CHAID)

bubmoteka [IOK
https://m.edsoo.ru/ff0alde0

32

KoHnTtponbsHas padboTa 1o
TeMaM: «MexaHu4ecKoe
JIBMKeHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"pacduueckoe
U300paKEHUE CUII»,
«Cunp»

33

JlaBnenue. CriocoObl
YMEHBIIICHUS U YBCITHUCHHUS
JIaBJICHUS

bu6morexa IJOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiieHue rasa.

3aBUCHUMOCTD JABJICHUS ra3a

bubmoteka [IOK
https://m.edsoo.ru/ff0a2376
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Ne Tewma ypoxka KomnmuecTBo yacos Hara DneKTpOoHHBIC TU(PPOBBIC
n/m Beero| Kontponbubie| [Tpakuueckne | H3Y4eHHS|| 00paszoBaTebHBIE PECYPCHI
paboThI paboTHI

0T 00bEMa, TeMITepaTyphbl

35 |[Tepenaua naBieHus 1 bu6mmoreka [JOK
TBEPIBIMU TEIIAMH, https://m.edsoo.ru/ff0a25b0
YKUIKOCTSIMU U Ta3aMH.
3akoH [lackans

36 |/laBiieHHME B KUIKOCTH U 1 bu6moreka [JOK
rase, BEI3BAaHHOE JICHCTBHEM https://m.edsoo.ru/ff0a2718
CHJTBI TSIKECTH

37 |[Pemrenue 3aga4 mo TeMe 1 bu6mmoreka [JOK
«JlaBneHue B )KUJKOCTH H https://m.edsoo.ru/ff0a2826
rasze. 3akoH [lackamns»

38 ||Coolbmaromuecs: CoCy bl 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0a2970
39 |unpaBnuyeckuii mpecc 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a3136

40 |(Manomertpsl. [TopurneBoit 1
JKUJIKOCTHBIN HAcoC

41 |Atmocdepa 3emiu u 1 bubmmoreka [{IOK
NPUYHHBI €& https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHHMS

42 |Bec Bo3ayxa. Atmocdepnoe| 1 bubmuorexa [JOK

JaBJICHUC

https://m.edsoo.ru/ff0a2b5a
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tema ypoxka KonuyectBo yacon Hata DnexTpoHHbIEe U(POBBIE
n/m Beero| Konrponbubie| [Tpaktuueckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboThI paboTHI

43 |U3mepenne atmochepHOTO 1 bubmorexa [[OK
naBiacHus. OnbIT https://m.edsoo.ru/ff0a2da8
Toppuuennu

44 |3aBUCUMOCTD 1 bu6mnoreka [JOK
aTMOC(EpPHOTO JABJIICHUS OT https://m.edsoo.ru/ff0a2fc4
BBICOTHI HaJ YPOBHEM MOPS

45 ||bapomeTp-aHepouI. 1 bubmoreka [JOK
ATMoc(hepHoe aBiIeHUE HA https://m.edsoo.ru/ff0a2fc4
Pa3TUIHBIX BBICOTAX

46 ||Pemenue 3ama4 1mo teme " 1
ATtMochepHoe naBieHue"

47 ||JleiicTBUE KUAKOCTH M Taza | 1 bu6mmoreka [JOK
Ha TIOTPYKEHHOE B HUX https://m.edsoo.ru/ff0a3276
TeJl0. ApXHUMea0Ba CUiia

48 |JlabopaTopHas pabora 1 1 bubmuorexa [JOK
«Onpenenenue https://m.edsoo.ru/ff0a33fc
BBITAJIKUBAIOIIEH CUIIBI,
JIEVCTBYIOLIEN HA TEJO,
MOTPY>KEHHOE B KHUIKOCTH

49 ||JITabopaTopHas paboTa 10 1 1 bu6mmoreka [JOK
teMe «lccnenoBanue https://m.edsoo.ru/ff0a3514
3aBUCUMOCTH BEca Tella B
BOZIE OT 00BEMa
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tema ypoxka KonuyectBo yacon Hata DnexTpoHHbIEe U(POBBIE
n/m Beero| Konrponbubie| [Tpaktuueckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboThI paboTHI
MOTPYKEHHOMU B XKUIKOCTh
YACTU TEJIa»
50 ([ImaBanue Ten 1 but6moreka [JOK
https://m.edsoo.ru/ff0a3a96
51 |JIabopatopHas paboTa 1 1
"KonctpynpoBanue
apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJKU U
OIIpEIICIIEHUE €€
rPy30H0IbEMHOCTH
52 |[Pemenue 3a1a4d 1o TeMam: 1 bu6mmoreka [JOK
«[1naBanue Cya0B. https://m.edsoo.ru/ff0a3654
BosnyxomnnaBanuey,
«JlaBneHue TBEpIBIX TEN,
JKUIKOCTEH U ra30B»
53 |[KouTpombsHas paboTa 1o 1 1
Teme «JlaBiieHue TBepabIX
TEJ, )KUJAKOCTEH U Ta30B»
54 |Mexanudeckas padbora 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82
55 |[MomHocTb. EnuHutibi 1 bu6moreka [JOK
MOIITHOCTH https://m.edsoo.ru/ff0a3f82
56 |Ypoxk-uccienoBanue 1 1
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jata
M3y4CHUS

DnexTpoHHbIEe U(POBBIE
oOpa3oBaTeibHbIE PECYpPChI

"Pacuyét MOIIHOCTH,
pa3BUBAEMOM IIPU MOIBEME
110 JiecTHUIE"

S7

[IpocThie MEXAHU3MBL.
Poruar. PaBHOBeCHe cun Ha
pbryare

58

Pbryaru B TexHuke, OBITY
npupoje. JlaboparopHas
pabota «VccnenoBanue
YCJIOBUI PaBHOBECHSI
phIvaray

0.5

bubmoteka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenne 3ama4d mo reme
«Y CIIOBUS paBHOBECHS
pbIuaray

bubmoteka [IOK
https://m.edsoo.ru/ff0a48a6

60

KoaddummenT nonesnoro
JICUCTBUS MEXaHU3Ma.
JlaGoparopHas paboTa
«3mepenne KII/]
HAKJIOHHOM TUIOCKOCTH

0.5

61

Pemenue 3agau mo reme
"Pabota, momHocTh, KIT/I"

bu6morexa IJOK
https://m.edsoo.ru/ff0a4c48

62

MexaHu4eckasi SHeprusl.
Kunernueckas n

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jata
M3y4CHUS

DnexTpoHHbIEe U(POBBIE
oOpa3oBaTeibHbIE PECYpPChI

IMOTCHIMAJIbHAA DHCPIUia

63

3aKOH COXpaHEHUs
MEXAHUYECKON SHEPTUU

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCHEPUMEHT 110 TEME
"DKcneprUMEHTAIbHOE
ONPEAECIECHUE U3MEHCHUS
KUHETHUYECKOU 1
MOTEHIHAJIBHOW dHEPTUU
MIPU CKaThIBAaHUU TEJIa 1O
HAKJIOHHOU IUTOCKOCTH"

65

KoHnTtponbsHas padota no
TeMe «PaboTa 1 MOIIHOCTb.
ODHEPrus»

66

PesepBHrIii ypok. PaboTa ¢
TEKCTAMH II0 TEME
"MexaHn4eckoe aBHKeHHe"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHbiii ypok. PaboTta ¢
TEKCTaMHU 110 TEME
"JlaBiieHre TBEPABIX TEN,
KUIKOCTEN 1 ra3oB"

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

68

PesepsHbiii ypok. PaboTta ¢
TekcTamu 1o Teme "Pabora.
MoutHocTs. JHeprus”
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tema ypoka KonnuecTBo 4acoB Jlata | DneKkTpoHHBIE [UPPOBBIE
n/m Beero| Kontponbubie| [Tpakuueckne | H3Y4eHHS|| 00paszoBaTebHBIE PECYPCHI
paboThI paboTHI
OBILIEE KOJIMYECTBO 68 3 12

YACOB IIO ITPOTPAMME




depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

8 KUIACC
Ne Tema ypoxka KonuyectBo yacon Hata DnexTpoHHbIEC TU(POBBIE
n/m Beero| Konrponbubie| [Tpaktuueckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboThI paboTHI
1 ||OcHOBHBIC TTOJTOKCHUS 1 bu6mmoreka [JOK
MOJIEKYJISIPHO- https://m.edsoo.ru/ff0a5256
KMHETUYECKOU TEOPUHU U UX
ONBITHBIC MMOATBEPKICHUS
2 |Macca u pa3mep aTOMOB U 1
MOJIEKYJI
3 |Mogenu TBEpaOTO, KUAKOTO|| 1 bubmoteka [IOK
¥ Ta3000pa3HOTO COCTOSHHIA https://m.edsoo.ru/ff0a540e
BEIECTBA
4  ||OOBsICHEHHUE CBOMCTB 1
TBEPJIOTO, KUJKOTO U
ra3000pa3HOro COCTOSTHUM
BEILECTBA HA OCHOBE
ITOJIO’KEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
5 |Kpucrammmueckue u 1 bubmoreka [JOK
amMopQHbIC Tena https://m.edsoo.ru/ff0a5800
6 |CmauuBanme u 1 bu6mmoreka [JOK
KAWL PHOCTb. https://m.edsoo.ru/ff0a5530
IToBEpXHOCTHOE HATSIKEHHUE
7/ | TennmoBoe pacmiMpeHue U 1 bubmuorexa [JOK

CXKaTuc

https://m.edsoo.ru/ff0a5a26
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tema ypoxka KonuyectBo yacon Hata DnexTpoHHbIEe U(POBBIE

n/m Beero| Kontponbubie| [Tpakuueckne | H3Y4eHHS|| 00paszoBaTebHBIE PECYPCHI

paboThI paboTHI

8 |Temmepartypa. CBs3b 1
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIUIOBOTO JIBHXKEHUS
JaCTHI]

9 |[BuyTpeHHSs d)HEPTHSL. 1 bubmoreka [JOK
CrocoObl H3MEHEHHS https://m.edsoo.ru/ff0a5c60
BHYTPEHHEW YHEPTUU

10 (Buas! Temnonepeaaun 1 bubmoreka [JOK

https://m.edsoo.ru/ff0a6412

11 Vpok-koHpepeHus 1 1 bubmnoreka [JOK
"IIpakTryeckoe https://m.edsoo.ru/ff0a65c0
UCTIOJTb30BaHUE TETTOBBIX
CBOICTB BELIECTB U
MaTepHaloB B LIEIAX
sHeprocoepexeHus"

12 |KonnyecTBO TEMIOTHI. 1 bubmoteka [IOK
VY AeNbHAs TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 |[YpaBHEHHME TEIIIOBOTO 1 bu6mmoreka [JOK
Oananca. TemooOMeH u https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE

14 ||JITaGoparopnas paboTta 1 1 bubmuorexa [JOK

"UccnenoBaHue IBJIEHUS
TEII000MeHa TIPH

https://m.edsoo.ru/ff0a6a98
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

No Tema ypoka KonuuectBo vacos Jlara DeKTpOHHBIC IU(PPOBBIC
1/ Beero| Konrponbubie| [Tpaktuueckue | H3YICHHS oOpa3zoBaTeIbHbIE PECYPChI
paboThI paboTHI
CMEIIMBAHUH XOJOJHOU U
ropsiueid BoapI"
15 |Pacuer konmuecTBa 1
TEIJI0THI, HEOOXOIMMOTO
TSl HAaTPEBaHUS TeJla U
BEIICIISIEMOTO UM TIPH
OXJIAXKICHUN
16 ||J/TaGopatoprast paboTta 1 1 bubmoteka [[OK
"OnpeneiacHue yaeabHOU https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA"
17 |[Oueprus Toriusa. 1 bubmmorexa [JOK
VY nenpHas TEIIOTa https://m.edsoo.ru/ff0a7b5a
CTOpaHus
18 |[[InaBnenue u oTBepaeBanue | 1 bubmuorexa [JOK
KPUCTALTNYCCKHUX TEll. https://m.edsoo.ru/ff0a71d2
VY nenbHasg TeniaoTa
TIJIaBJICHHUS
19 |JIabopaTopHas pabora 1 1 bu6mmoreka [JOK
"OnpeeneHue yaenbHOM https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIABJIEHUA Jbaa"
20 |[Tapoobpa3oBanue u 1 bu6moreka [JOK
KoHJeHcalus. Vicnaperue https://m.edsoo.ru/ff0a740c
21 |Kunenue. Y nenpHas 1 bu6mmoreka [JOK
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jata
M3y4CHUS

DnexTpoHHbIEe U(POBBIE
oOpa3oBaTeibHbIE PECYpPChI

TEIJI0Ta MapooOpa30BaHUS
Y KOHJICHCAINH.
3aBHUCHUMOCTb TEMITEPATYPHI
KUIIEHUS OT aTMOC(epHOro
JABJICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxHocTts Bo3myxa.
JlaGoparopHas paboTa
"Onpenenenue
OTHOCHUTEIHHOM BIIAKHOCTH
BO3ayxa"

bubmoteka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3agay Ha
ONPEAEICHUE BIAXKHOCTH

BO3/yXa

24

[TpuHIMTIBI pAOOTHI
TEIJIOBBIX JBUTATENEH.
[TapoBast TypOuHa.
JlBurarens BHyTPEHHETO
CrOpaHus

25

KIIJI TenyoBoro aBuraTes.
TemnoBble IBUTATENHN U
3alIMTa OKPYKaroMEen
cpelbl

bu6morexa IJOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpAaHEHUS U
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jata
M3y4CHUS

DnexTpoHHbIEe U(POBBIE
oOpa3oBaTeibHbIE PECYpPChI

IIPEBPAILECHUS] SJHEPTUH B
TEIJIOBBIX IIPOLECCAX

27

[ToaroroBka K KOHTPOJIBHOU
pabote no teme "Temnosbie
aBJjeHUs. VI3MeHeHne
arperaTHbIX COCTOSTHUM
BelecTna"

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

28

KoHnTtposnbsHas padora 1o
TeMe "TensoBble SABJICHUS.
W3meHeHne arperaTHbIx
COCTOSIHMM BemiecTna"

bubmoteka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onexkrpuszanus tei. [[ga
pO/1a AIEKTPUUECKUX
3apsI0B

30

YPpOK-HUCCIeI0BaHUE
"OnekTpuzanus Ten
VHIYKUHEN U IIpU
COIIPUKOCHOBEHUN"

31

B3aumopericteue
3apsIKECHHBIX TEJI. 3aKOH
Kynona

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

32

DIeKTpUIECKOE MOJIe.
HanpsxenHocTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ala
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tema ypoka KonnuecTBo 4acoB Jlata | DneKkTpoHHBIE [UPPOBBIE
n/m Beero| Kontponbubie| [Tpakuueckne | H3Y4eHHS|| 00paszoBaTebHBIE PECYPCHI
paboThI paboTHI

AIEKTPUYECKOTO TOJIA.
[IpyHIMD Cyneprno3unuu
AJIEKTPUYECKUX TOJICH

33 |[Hocurenu 3neKTpudecKux 1
3aps0B. DIEMEHTapPHBIN
3apsa. CTpoeHre aroMa

34 |[IpoBoHUKY H 1 bubmoreka [JOK
TMDJICKTPUKA. 3aKOH https://m.edsoo.ru/ff0a8ef6
COXpaHEHHUS
AIIEKTPUYECKOTO 3apsiaa

35 |[Pemrenne 3aqa4 Ha 1 bu6mmoreka [JOK
NPUMEHEHHUE CBOWCTB https://m.edsoo.ru/ff0a90cc
AIEKTPUUYECKUX 3aPSI0B

36 |2nexTpuuecKkuit TOK, 1 bu6moreka [JOK
YCIIOBUS €TO https://m.edsoo.ru/ff0a95a4
CYILLECTBOBAHHSI.

Hcrounukn

QJICKTPHUYICCKOI'O TOKA

37 | [delicTBUS 2ICKTPUUECKOTO 1 bu6mmoreka [JOK
TOKa https://m.edsoo.ru/ff0a96b2
38 |Ypok-uccienoBanue 1 1

"JlelicTBUE 3IEKTPUUECKOTO
M0JIs1 HA TPOBOJIHUKU U
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tema ypoxka KonuyectBo yacon Hata DnexTpoHHbIEe U(POBBIE
n/m Beero| Konrponbubie| [Tpaktuueckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboThI paboTHI
JAAJIEKTPUKHA"

39 | DnekTpuyeckuii TOK B 1 bubmuorexa [JOK
MeTajlIax, >KHIKOCTIX U https://m.edsoo.ru/ff0a9838
ra3zax

40 |DOnexTpuueckas 1enb U e€ 1
COCTaBHBIC YaCTH

41 |Cwuna toka. JlaboparopHas 1 0.5 bubmuoreka [JOK
pabota "N3mepenue u https://m.edsoo.ru/ff0a8bd6
pEryJInpoOBaHUE CUIIbI TOKA"

42 |DnexkTpuueckoe 1 0.5 bubmuorexa [JOK
HanpspkeHue. BombTmeTp. https://m.edsoo.ru/ff0a9e14
JlabopaTtopHas pabora
"U3mepenue u
peryaupoBaHue
HaIpsHKEHUS

43 ||CompoTuBIcHNE 1 bu6mmoreka [JOK
NPOBOJHHKA. Y A€TbHOE https://m.edsoo.ru/ff0aa738
COTPOTHUBJICHUE BEIIECTBA

44 |JlabopaTopHas pabota 1 1 bubmuorexa [JOK
"3aBHCUMOCTD https://m.edsoo.ru/ff0aa738
AIIEKTPUUECKOTO
COTIPOTHUBJICHUS
MPOBOJIHUKA OT €TO JJIUHBI,
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jata
M3y4CHUS

DnexTpoHHbIEe U(POBBIE
oOpa3oBaTeibHbIE PECYpPChI

TUIOMIAIH TIOTIEPEYHOTO
CeueHMs U MaTepuaja"

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpsbkeHus. 3akoH Oma
JUIsl yJacTKa Lenu

bubmoteka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTtopHas pabora
"UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA,
UIYIIEro Yepe3 Pe3nucTop,
OT CONIPOTHBIICHUS
pEe3nCTOpa M HAMPSHKEHUS
Ha pe3ucrope”

bu6moreka [JOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarenpHOE 1
napajuieIbHOEe COCTMHECHUS
MPOBOJHUKOB

48

JlaGoparopHas paboTa
"[IpoBepka nmpaBuiia
CJI0’KEHUSI HAIIPSKEHUN TIPU
MIOCJIEN0BATEIBHOM
COEIMHEHUH JIBYX
pe3nucTopoB”

bubmoteka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGoparopHas paboTa
"[IpoBepka nmpaBuiia 11t

bubmoteka [IOK
https://m.edsoo.ru/ff0aadle
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tema ypoxka KonuyectBo yacon Hata DnexTpoHHbIEe U(POBBIE
n/m Beero| Konrponbubie| [Tpaktuueckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboThI paboTHI
CHJIBI TOKA TIPU
napasuieIbHOM COeIMHEHUN
pe3ucTopoB"

50 |[Perrenne 3aqa4 Ha 1 bu6mmoreka [JOK
npuMeHeHne 3akoHa OMa https://m.edsoo.ru/ff0aaf8a
JUTSL pa3IMYHOTO
COCIMHEHUS MPOBOIHUKOB

51 |[PaGoTa 1 MOIITHOCTH 1 bu6munoreka [JOK
AIIEKTPUICCKOTO TOKA. https://m.edsoo.ru/ff0ab124
3akoH J[xoynsa-Jlenna

52 |JIabopatopHas paboTa 1 1 bubmoreka [JOK
"OnpenencHue padOThI U https://m.edsoo.ru/ff0ab3e0
MOIITHOCTH AJIEKTPUUYECKOTO
ToKa"

53 | 2nexTpuueckue 1eny u 1 bu6moreka [JOK
HOTPEOUTEITH https://m.edsoo.ru/ff0ab660
DIEKTPUYECKON IHEPTUU B
obITy. KopoTKoe 3aMbIkaHne

54 |IToaroroBka K KOHTpOJIbHOM || 1 bu6mmoreka [JOK

paboTe 1o Teme
"DneKTpuYECKUE 3apsIbl.
3apsKEHHBIE TEa U UX
B3aUMOJICUCTBHUS.

https://m.edsoo.ru/ff0abd2c
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

No Tema ypoka KonuuectBo vacos Jlara DeKTpOHHBIC IU(PPOBBIC
1/ Beero| Konrponbubie| [Tpaktuueckue | H3YICHHS oOpa3zoBaTeIbHbIE PECYPChI
paboThI paboThI
[TocTostHHBIN
AIEKTPUICCKUIN TOK"

55 |KonTponbsHas paboTa o 1 1 bubmoreka [JOK
Teme "DIeKTpUIecKue https://m.edsoo.ru/ff0abea8
3apsapl. 3apsKEHHbBIE Tea
Y UX B3aUMOJCHUCTBHSI.

[TocTostHHBIN
AIEKTPUYECKUN TOK"

56 |[[TocTossHHBIC MArHHUTBI, KX 1
B3aMMOJICHCTBHE

57 |Ypoxk-uccienoBanue 1 1 bu6moreka [JOK
"3yuenue mosei https://m.edsoo.ru/ff0ac3d0
MMOCTOSTHHBIX MarHUTOB"

58 |MarnutHOE€ 1oJe. 1 bu6moreka [JOK
MarnuTtHoe mose 3eMiid U https://m.edsoo.ru/ff0acOba
€ro 3HaYeHUe IS )KU3HU Ha
3emiie

59 |OmbIT OpcTena. MarauTtHoe | 1 bu6mmoreka [JOK
T10JI¢ IIEKTPHUUECKOTO TOKa https://m.edsoo.ru/ff0acld2
MarauTHoe 1moJie KaTyIIKu
C TOKOM

60 ([Ipumenenue 1 0.5 bu6moreka [JOK

QJICKTPOMArumuTOB B

https://m.edsoo.ru/ff0ac74a
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jata
M3y4CHUS

DnexTpoHHbIEe U(POBBIE
oOpa3oBaTeibHbIE PECYpPChI

TexHuke. JlabopaTopHas
pabora "M3yuenue
JEHUCTBUSI MATHUTHOTO TOJIS
Ha MMPOBOJAHUK C TOKOM"

61

DJIEKTPOIBUTATENb
MTOCTOSTHHOTO TOKA.
Hcnonp3oBanue
AJIEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPOUCTBAX
U Ha TPAHCIIOPTE.
JlabopaTtopHas pabora
"KoncTpyupoBanue u
u3ydeHue padoThl
aneKkTpoaBurarens'

bubmoteka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbitel Dapajnes. 3akoH
AIEKTPOMArHUTHOU
nHayknuu. [TpaBumno Jlenna

63

DneKTporeHepaTop.
Crioco0sI noJtyueHus
AIEKTPUYECKOU IHEPTUU.
DIIEKTPOCTAHIIMY Ha
BO300HOBIISIEMBIX
MCTOYHUKAX DHEPTUH

64

[ToaroroBka K KOHTPOJIBHOU
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tema ypoka KonnuecTBo 4acoB Jlata | DneKkTpoHHBIE [UPPOBBIE
n/m Beero| Kontponbubie| [Tpakuueckne | H3Y4eHHS|| 00paszoBaTebHBIE PECYPCHI
paboThI paboTHI

paboTe no Teme
"DneKTpuyecKue u
MAardyiTHBIE ABJICHUA"

65 |KonTpoasHas pabota mo 1 bubmmoreka [[OK
Teme "DIeKTpUIeCcKue 1 https://m.edsoo.ru/ff0acb14
MAarHUTHBIC SIBJICHUA"

66 |PesepBHbIii ypok. PaboTa ¢ 1 bubmoreka [[OK
TEKCTaMH I10 TEME https://m.edsoo.ru/ff0acc5e
"TerutoBsie sABICHUSA"

67 |PesepBublii ypok. PaboTa ¢ 1 bubmuorexa [JOK
TEKCTaMH 110 TEME https://m.edsoo.ru/ffOacdc6
"[TocTOsTHHBIM

AIEKTPUYECKUN TOK"

68 |PesepBHublii ypok. PaboTa ¢ 1
TEKCTAMH 110 TEME
"MarautHbie aBieHusd"

OBIIEE KOJIMYECTBO 68 2 14.5

YACOB I10 ITPOTPAMME

9 KUIACC

Ne Tema ypoka KosmuectBo yacos Jara DOnexkTpoHHbIE HU(PPOBBIE

n/m Bcero| Kontponsasie| [TpakTiueckue| A3y 4CHH o0Opa3oBarenbHbIE peCypChl
paboTHhI paboTHhI

1 |MexaHu4ecKOe JBHKEHUE. 1



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Tema ypoka

KomnyecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DnexTpoHHbIEe U(POBBIE
o0pazoBaTeNbHbIE peCypChl

MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCUTENBHOCTD
MEXAHUYECKOTO JIBUKECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

PaBHoMepHOE
NPSIMOJIMHEWHOE JBUKCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a

Hepasnomepnoe
MPSIMOJIMHEMHOE JIBUYKEHUE.
Cpennsisi 1 MTHOBEHHasI
CKOPOCTh

[IpssmonuueiHoe
PaBHOYCKOPEHHOE
JIBUKEHUE. Y CKOPEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

CkopocTh NpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
newkenus. ['padux
CKOPOCTH

Jlabopatopnas pabota
"OnpeneneHne yCKOpeHust
TeJa IPU PAaBHOYCKOPEHHOM
JIIBIDKEHUM 110 HAKJIOHHOM
JI0CKOCTH"

bu6moreka [JOK
https://m.edsoo.ru/ff0adb18

CB00OOIHOE T1aJIEHUE TEIL.
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https://m.edsoo.ru/ff0ad474
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

No Tema ypoxka KonuuectBo yacoB Jata DnexTpoHHbIEe U(POBBIE
n/m Beero| Konrponbsie| [Ipaktnaeckue|[A3Y4eHUA o0pazoBaTeNbHbIE peCypChl
paboThI paboTHI
OnbiTel ["anunes
9 |[PaBHOMepHOE nBIKEHUE O || 1 bubmuorexa [JOK
okpyxkHoctu. [lepron n https://m.edsoo.ru/ff0ael76
4acToTa 0OpalieHusl.
JIuneliHas u yriaosas
CKOPOCTH
10 |LIeHTpOCTpeMHTETHEHOE 1
YCKOpEHHUe
11 |[Tepserit 3akon HproToHA. 1 bubmuorexa [JOK
BekTop crtel https://m.edsoo.ru/ff0ae612
12 |Btopoii 3akon HeroToHA. 1 bubmuorexa [JOK
PaBHOzCHCTBYIONTAs CHJia https://m.edsoo.ru/ff0ae72a
13 |Tperwuii 3axon HproToHa. 1 bubmmorexa [JOK
Cyneprio3urus CHI https://m.edsoo.ru/ff0ae982
14 |Pemenue 3amad Ha 1 bubmoteka [IOK
PUMEHCHHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6c
Hsrorona
15 ||Cuna ynpyroctu. 3aKkoH 1 bubmoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca2
16 |Pemenue 3agay mo reme 1
«Cuna ynpyroctun»
17 |JlabopaTtopHas pabota 1 1 bubmuorexa [[OK
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

No Tema ypoxka KomndecTBo yacoB JlaTa DneKTpOoHHBIC TU(PPOBBIC
/11 Beero||Kontpobhbie | [Ipaktiueckue||H3Y 4CHIS o0pa3oBaTebHbIC PeCypChl
paboThI paboThI
«OrnpeneneHne KeCTKOCTH https://m.edsoo.ru/ff0aee28
HPY>KUHBD)

18 |Cwma Tpenus 1 bubmoreka [JOK

https://m.edsoo.ru/ff0af738

19 |Pemenue 3ama4 mo TeMe 1 bu6mmoreka [JOK
«Cwuia TpeHus» https://m.edsoo.ru/ff0afa26

20 |JTabopatopHnas pabota 1 1 bubmuoreka [JOK
"OnpeneicHue https://m.edsoo.ru/ff0af8be
KO3 dULIEHTa TPCHUS
CKOJIbKeHUs"

21 |Pemenue 3amad 1o reme 1 bu6mmoreka [JOK
"3akonbl HetoToHa. Cuia https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus"

22 |Cuna TSOKECTH U 3aKOH 1 bu6mmoreka [JOK
BCEMHUPHOTO TATOTCHHS. https://m.edsoo.ru/ff0af044
Yckopenue cBOOOHOTO
aJICHAS

23 ||Ypox-koH(bepeHIus 1 1
" JIBUKEHUE TENT BOKPYT
IPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema).
lNamakTuku"

24 |[Pemenue 3amad 1o TemMe 1 bu6mmoreka [JOK
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

No Tema ypoxka KonuuectBo yacoB Jata DnexTpoHHbIEe U(POBBIE
n/m Beero| Konrponbsie| [Ipaktnaeckue|[A3Y4eHUA o0pazoBaTeNbHbIE peCypChl
paboThI paboTHI
"CuJiia TSDKECTH M 3aKOH https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTCHUS"

25 |[lepBas kocMuuecKast 1 bubmorexa [JOK
ckopocTh. HeBecomocTs 1 https://m.edsoo.ru/ff0af33c
Meperpy3Ku

26 ||PaBHOBecue maTepuasibHOW | 1 bubmuorexa [JOK
TOYKU. AOCOIIOTHO TBEPI0C https://m.edsoo.ru/ff0afe36
teno. PaBHOBecre TBEPAOTO
TEJIa C 3aKPEIIEHHON OChIO
BpaIeHus

27 |Mowment cuisbl. LlenTtp 1
TSOKECTH

28 |Pemenue 3amad 1o reme 1 bu6mmoreka [JOK
"MowmeHT cwibl. LleHTp https://m.edsoo.ru/ff0b02b4
TSKECTH"

29 |IToaroroBka K KOHTpOJbHOM| 1 bu6mmoreka [JOK
paboTe 1o Teme https://m.edsoo.ru/ff0b0408
"MexaHH4eCcKOE ABUKEHUE.

B3aumoneiictBue ten"
30 |KoHTponbHas paboTa mo 1 1 bu6mmoreka [JOK

teMe "MexaHnndeckoe
JIBUDKEHUE.
B3aumoneiictsue Ten"

https://m.edsoo.ru/ff0b06ec
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tema ypoka KonmyectBo yacos Jlara DNEeKTPOHHBIE IU(PPOBHIE
n/n Beero||Koutposshbie | [Ipaktiueckue | H3Y4CHUSA | 00pa30BaTENBHBIC PECYPCHI
paboThI paboTHI

31 (Ummynbce Tena. Ummynbe 1 bubmnoreka [IOK
CHJIBL. 3aKOH COXpPaHCHUS https://m.edsoo.ru/ffOb07fa

WMITyJIbCa. YTIPYroe u
HEYIIPYroe B3aUMOJICHCTBUE

32 |Pemenwme 3a1a4 mo TemMe 1 but6mmoreka [JOK
"3aKOH COXpaHCHHS https://m.edsoo.ru/ff0b096¢c
ummybca"

33 ||[Ypoxk-koH(pepeHms 1 1

"PeakTHBHOE JIBIHKEHUE B
IIPUPOJIE U TEXHUKE"

34 |[Mexannueckas paboTa u 1 bu6moreka [JOK
MOIIHOCTb https://m.edsoo.ru/ff0b0a84

35 |PaboTa cHIIbI TSHKECTH, 1 bu6mmoreka [JOK
CWJIBI YIIPYTOCTH ¥ CHJIBI https://m.edsoo.ru/ffOb0db8
TpPEHUS

36 ||J/TaGoparopnas padoTa 1 1

«Omnpenenenue padbOThI
CUJIBI TPEHHUSI TIPU
PaBHOMEPHOM JIBIKCHHUH
T€JIa 10 TOPU30HTAIIBHOM
MTOBEPXHOCTH

37 ||CBs13b sHEpTUU U PAOOTHI. 1
[TorenunanbHas 3HEPTUS



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

Ne Tewma ypoxka KonmuecTBo yacos Hara DJeKTpOHHBIC ITU(POBHIS
/I Beero||Kontpobhbie | [Ipaktiueckue||H3Y 4CHIS o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboTHI

38 ||[Kunernueckasi SHEpTHS. 1 bubmorexa [[OK
Teopema 0 KHHETHUYECKOU https://m.edsoo.ru/ffOb0c32
SHEPTUN

39 (3akon coxpanenus sHepruu | 1
B MEXaHUKE

40 |JlaGopatopHas paboTa 1 1 bu6moreka [JOK
«W3yuenne 3akoHa https://m.edsoo.ru/ffOb12fe
COXpaHEHUS YHEPTUI

41 |KonebarelnbHOE ABIKCHUE 1 bu6mmoreka [JOK
Y €T0 XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858

42 |3aryxatoniue KoieOaHus. 1 bubmuorexa [JOK
BreiHyXIeHHBIC KOJICOaHUS. https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 |MaremaTuyecKuii u 1
MPYXKUHHBIA MasSsTHUKU

44 | Ypoxk-ucciienoBaHue 1 1 bu6morexa IJOK
«3aBHUCUMOCTD MTEpPHOIa https://m.edsoo.ru/ff0b197a
KOJIeOaHM OT KECTKOCTHU
MIPYKUHBI ¥ MAcChI TPy3a»

45 |IIpeBpaiienue sHepruu npu || 1
MEXaHUYCCKUX KOJIeOaHUsIX

46 |JlabopatopHas paboTa 1 1 bu6moreka [JOK

«Ol'[pC,IICJICHI/Ie HaCTOThI 1

https://m.edsoo.ru/ffOblaec
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

/o

Tema ypoka

KomnyecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DnexTpoHHbIEe U(POBBIE
o0pazoBaTeNbHbIE peCypChl

nepuoja KojaeodaHum
MPY>KUHHOTO MasiTHUKA

47

JlaGoparopHas pabota
«IIpoBepka HE3aBUCHUMOCTH
nepuoja KojaebaHui rpysa,
MTOIBEIIICHHOTO K HUTH, OT
MAacChI Tpy3a

bubmoteka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHn4decKue BOJIHEIL.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpoionbHbIE 1
MONEPEYHBIC BOJIHBI

bubmoteka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHIms
"MexaHn4ecKue BOJIHBI B
TBEPAOM TeEIIE.
CelicMuyecKne BOJIHBI"

50

3Byk. Pacnipoctpanenue n
OTpaKEHUE 3BYyKa

o1

Ypok-uccneaoBaHue
"HaGmronenue 3aBUCUMOCTH
BBICOTBI 3BYKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa 1 BBICOTA
TOHA. AKyCTHYECKHUI
pe30HaHC
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

No Tema ypoxka KonuuectBo yacoB Jata DnexTpoHHbIEe U(POBBIE
n/m Beero| Konrponbsie| [Ipaktnaeckue|[A3Y4eHUA o0pazoBaTeNbHbIE peCypChl
paboThI paboTHI
53 ||Ypoxk-koHpepeHms 1 1 bubmorexa [[OK
"V bTpa3ByK U HHPPA3BYK https://m.edsoo.ru/ff0b23ca
B IPUPOJI€ U TEXHUKE"
54 |[loaroroBka Kk KOHTpoOJbHOM| 1 bubmoteka [IOK
paboTe 1mo Teme "3aKOHBI https://m.edsoo.ru/ff0b25f0
COXpaHECHHUSI.
MexaHnnueckue KoJieOaHus
Y BOJIHBI"
55 ||[KonTponbHas paboTa 1o 1 1
Teme "3aKOHbI COXPAHECHUS.
Mexannueckue KojieOaHus
Y BOJIHBI"
56 ||[97eKTpOMarHUTHOE TOJIE. 1 bu6moreka [JOK
DJICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe
57 |CmoiicTBa 1
AIIEKTPOMATrHUTHBIX BOJTH
58 |Ypok-koHpepeHus 1 1 bu6mmoreka [JOK
"I kaia https://m.edsoo.ru/ffOb2fe6
AIIEKTPOMATHUTHBIX BOJIH.
Hcnonb3oBanne
AIIEKTPOMATrHUTHBIX BOJTH
IJ1s1 COTOBOM CBA3K"
59 |Ypok-uccinenoBanue 1 1 bu6moreka [JOK
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

No Tema ypoxka KonuuectBo yacoB Jata DnexTpoHHbIEe U(POBBIE
n/m Beero| Konrponbsie| [Ipaktnaeckue|[A3Y4eHUA o0pazoBaTeNbHbIE peCypChl
paboThI paboTHI
"H3yueHue CBOICTB https://m.edsoo.ru/ff0b2c6e
AIIEKTPOMATHUTHBIX BOJH C
MTOMOIIHI0 MOOUIIBHOTO
tenedona"
60 |Pemenne 3amad Ha 1
oTIpe/ieNieHNE YaCTOTHI U
JUTHHBI DJICKTPOMArHUTHOM
BOJTHBI
61 |DmexTpoMarHuTHas 1 bubmoreka [JOK
npupoja ceera. CKopocTh https://m.edsoo.ru/ff0b31d0
cBeTa. BoyiHOBBIE CBOMICTBA
CBETa
62 |McTouHuKM CBeTa. 1 bubmoteka [IOK
[MpsimonnHeitHOE https://m.edsoo.ru/ff0b3658
pacmipoCTpaHEHHUE CBETA.
3atmenuns ConHna u JIyHbl
63 |3aKoH OTpaKeHUS CBETA. 1 bubmoreka [JOK
3epkana. Pemenue 3a1a4d Ha https://m.edsoo.ru/ff0b38c4
IPUMEHEHHUE 3aKOHA
OTpaKEHUS CBETA
64 |IIpenomiienue cBera. 3akoH | 1 bu6moreka [JOK
TPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
65 |[lomHOE BHYTpEHHEE 1 bu6moreka [JOK
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depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

/o

Tema ypoka

KomnyecTBo yacoB

Bcero

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DnexTpoHHbIEe U(POBBIE
o0pazoBaTeNbHbIE peCypChl

OTpaKEHUE CBETA.
Hcnionp30BaHuE MOJHOTO
BHYTPEHHETO OTPAKCHUS B
ONTHYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c

66

JlaboparopHas pabota
"UccnenoBanue
3aBUCUMOCTH YTJIa
MIPEIOMJICHUST CBETOBOTO
Jy4a OT yrJia MajieHus Ha
rpaHule "Bo31yX-cTeKo""

67

VYpok-koHpepeHIus

" crionp30BaHue MOJTHOTO
BHYTPEHHETO OTPAKCHUSI:
CBETOBO/IbI,
OINTHUKOBOJIOKOHHAS CBSI3b"

68

JInasel. OnTuyeckas cuiia
JIUH3BI

bubmoteka [IOK
https://m.edsoo.ru/ffOb3f2c

69

[TocTpoenue nzobpa>keHui
B JIMH3aX

bu6morexa IJOK
https://m.edsoo.ru/ffOb444a

70

JlaGoparopHas padota
"Onpenenenue GOKyCHOTO
PACCTOSIHUS U ONITUYECKOU

CHUJIBI cCOOMparoIiei JTUuH3b!"

bu6morexa IJOK
https://m.edsoo.ru/ff0b4206
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/o

Tema ypoka

KomnyecTBo yacoB

Bcero

Kontponsneie| [ Ipaktnueckue

paboThI

paboThI

Jlarta
W3y4YECHUS

DnexTpoHHbIEe U(POBBIE
o0pazoBaTeNbHbIE peCypChl

71

VYpok-koH(bepeHIHs
"OnrTuueckne TUH30BbIE
npubops!"

1

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcOa7e

72

I'ma3 kak onTuueckas
cucrtemMa. 3peHue

bubmoteka [IOK
https://m.edsoo.ru/ff0b4684

73

VYpok-koHbepeHIus
"ledexTsl 3penus. Kak
COXpaHUTh 3peHue"

74

Paznoxxenue 6emnoro ceera B
criekTp. OnbiTel HploTOHA.
CiioxeHne CrieKTpaabHbIX
1uBeTOB. Jlucnepcus cera

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc0f4c

75

Jlabopatopnas pabota
"OnbITHI IO PA3T0KEHUIO
0eJioro cBeTa B CIEKTP U
BOCITPHUSTHIO IIBETA
IIPEIMETOB MPH UX
HaOII0JICHUN Yepes
[[BETOBbIE (QUILTPHI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cOe2a

76

YPpOoK-IpaKkTUKYM
"BoJsHOBBIE CBOMCTBA CBETA!
aucnepcusi, uHTephepeHus
u audpaxnus’”
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Ne Tewma ypoxka KonmuecTBo yacos Hara DJeKTpOHHBIC ITU(POBHIS
/I Beero||Kontpobhbie | [Ipaktiueckue||H3Y 4CHIS o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboTHI

77 |OnsiTel Pezepdopaa u 1 bubmnoreka [IOK
ITaHEeTapHas MOJICIIb aTOMa https://m.edsoo.ru/ff0c12a8

78 |[loctymater bopa. Mozenb 1
atoma bopa

79 |Ucmyckanue u nornomieHue | 1 bubmuorexa [JOK
cBeTa atToMoM. KBaHTEHI. https://m.edsoo.ru/ff0cl44c
JIuHenyaThIe CIIEKTPHI

80 ||[Ypoxk-mipakTukym 1 1 bubmuorexa [JOK
"HaGutoieHue CrieKTpoB https://m.edsoo.ru/ff0c1550
UCIycKaHus"

81 |PagnoakTHUBHOCTH U €€ 1 bu6mmoreka [JOK
BUIBI https://m.edsoo.ru/ff0c1672

82 ||CTpoeHne aTOMHOTO Spa. 1 bubmoreka [JOK
Hyxknonnast MmoJienb https://m.edsoo.ru/ffOc18ac

83 |[PagnoakTuBHBIE 1 bubmoteka [IOK
npesBpamnieHus. M30Tormbl https://m.edsoo.ru/ff0clal4

84 |Pemienue 3amau o Teme: 1 bubmmoreka [JOK
"PagnoaKkTHBHbBIC https://m.edsoo.ru/ffOclb4a
IIPEBPALLCHUS

85 |[[Tepmon momypacrmasa 1

86 | Ypok-koHpepeHIus 1 1 bu6moreka [JOK

"PannoaKTHBHEIE

https://m.edsoo.ru/ff0c2126

96


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

No Tema ypoxka KonuuectBo yacoB Jata DnexTpoHHbIEe U(POBBIE

n/m Beero| Konrponbsie| [Ipaktnaeckue|[A3Y4eHUA o0pazoBaTeNbHbIE peCypChl

paboThI paboTHI
W3IIyYCHHS B IPUPOJIC,
MEIHINHE, TEXHUKE"

87 |[SInepuble peakiuu. 3aKoHBI | 1 bubmoreka [JOK
COXpaHECHHS 3apsI0BOTO U https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEN

88 ||[OHeprust cBsi3U aTOMHBIX 1 bubmuorexa [JOK
snep. CBs3b Macchl U https://m.edsoo.ru/ffOcld7a
SHEPTUN

89 |[Pemenwue 3ama4 1o Teme 1
"AnepHbie peakun"

90 |Peakmuu cuuresa u 1 bu6mmoreka [JOK
neneHus saep. VIcTouHuKH https://m.edsoo.ru/ff0c1e88
sHeprun CoJiHIIa U 3BE3]1

91 ||[Ypoxk-koHpepeHius 1 1
"SAnepHast SHEPreTHKA.

JlencTBUs pagnOaKTUBHBIX
W3JIyYEHUU HA )KABBIC
Opranu3Mbl"
92 |[loaroroBka K KOHTPOJbHOMH| 1 bu6mmoreka [JOK

paboTe 1o TemMe
"DNEeKTpPOMarHuTHOE TOJIE.
DIIEKTPOMarHUTHBIC BOJIHEI.
KBanTtoBrbIe siBIeHUS"

https://m.edsoo.ru/ff0c223e
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No Tema ypoxka KonuuectBo yacoB Jata DnexTpoHHbIEe U(POBBIE

n/m Beero| Konrponbsie| [Ipaktnaeckue|[A3Y4eHUA o0pazoBaTeNbHbIE peCypChl

paboThI paboTHI

93 [KoutpomasHas pabora mo 1 1
TeMe "DIEeKTPOMarHuTHOE
roJje. DNeKTPOMArHUTHBIE
BOJIHBI. KBaHTOBBIE
SABJICHUA"

94 |[IToBTOpenue, 0000OmEHNE. 1 1 bubmoreka [[OK
JlabopatopHbIie paObOTHI IO https://m.edsoo.ru/ff0c245a
Kypcy "B3aumonericteue
Ten'

95 |[[ToBTOpeHue, obo0mEHNME. 1 bu6moreka [JOK
Penienne pacueTHbIX U https://m.edsoo.ru/ff0c2572
Ka4eCTBCHHBIX 337124 110
teme ""TerioBbie
nporecco”

96 |[[ToBTOpeHue, obo0mEHNE. 1 bubmoreka [[OK
Penienne pacueTHbIX U https://m.edsoo.ru/ff0c2a22
Ka4eCTBCHHBIX 337124 110
teme "KIIJ] TermoBbix
nBuraresnen”

97 |IloBTOpeHue, 0600IIECHNE. 1 bubmoreka [JOK

Pemenune pacueTHbIX U
KaueCTBEHHBIX 33/1a4 10
teme "KIIJ]
3JIEKTPOYCTaHOBOK"

https://m.edsoo.ru/ff0c2b30
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No Tema ypoxka KonuuectBo yacoB Hara DJeKTpOHHBIC ITU(POBHIS
/I Beero||Kontpobhbie | [Ipaktiueckue||H3Y 4CHIS o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboTHI

98 |[[ToBTOpeHnue, ob00mEHNE. 1 1 bubmorexa [[OK
JIaboparopHbIe pabOTHI IO https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBBIE SIBICHUS"

99 |[[ToBTOpeHnue, ob0OmEHNUE. 1 bubmmoreka [[OK
PaboTa ¢ TekcTamu 1o TeMe https://m.edsoo.ru/ff0c2d6a
"3aKOHBI COXpAHEHUS B
MexaHuke"

100|[ToBTOpEHME, 0OOOIICHHE. 1 bubmoteka [[OK
Pabora ¢ TekcTamu 1o Teme https://m.edsoo.ru/ff0c2e82
"Konebanus u BogHBI"

101|[ToBTOpEHME, 0OOOIICHUE. 1 bu6mmoreka [JOK
PaboTa ¢ TekcTamu 1o TeMe https://m.edsoo.ru/ff0c3044
"CBETOBbIC SABJICHUS"

102|[ToBTOpenue, 0600IICHHE. 1
PaboTa ¢ TekcTtamu o Teme
"KBaHTOBas u saepHas
duznka"

OBIIEE KOJIMYECTBO 102 3 27

YACOB I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

Y4yeOHUKH

®dusuka. 7 k1. : yaeOnuk / A.B. [lepprmkuna. — 6-e uzn. — M.: ipoda, 2017.

®dwusuka. 8 k1. : yaeOnuk / A.B. [leppbrmkuna. — 6-e uzn. — M.: lpoda, 2018. 3.

®duzuka. 9 k. : yueonuk / A.B. [leppimkun. — 7-e uzn. — M.: Jlpoda, 2019.

Jlykammk B.1 Coopuuk 3aaau o ¢usuke.7-9xi.- M.:IIpocsemienue,2007.

®usuka. 7 knacc. Pa3HOypOBHEBbIE CAMOCTOATEIbHBIE U KOHTPOJIbHBIE paboThl. M.- Unekca, 2014
®dusuka. 8 kinacc. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE padoThl. M.- Unekca, 2014

No koW

®dusuka. 9 kinacc. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE paboThl. M.- Unekca, 2014

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

8. Tectol mo ¢usmke.7 kimacc: k yueOHUKy A.B.Ilepprmkuna «®usuka. 7 xmace» /A.B.YUebGorapesa.-M.: M3natenbcTBo
«9Kk3ameny, 2018.

9. I'pomuieBa O.M. KontponbHbie U camocTosiTeNnbHBIE paboThl mo (usuke. K yueonuky A.B. Ilepoimkuna «®usuka. 7-9
KkJjacce». MockBa, « 9K3aMeH»

10.I'pomuieBa O.M. KontposbHble U caMocTosITeNbHBIE paboThl mo (usuke. K yueonuky A.B. Ileppimkuna «®dusmka. 7-9
kiacc». MockBa, «9k3aMmen», 2013.

11.Tectst mno ¢usmuke.8§ «wiacc: k yueOHuky A.B.Ileppimkuna «®usuka. 8 kmacey @OI'OC (k  HOBOMy
yueOHuky)/A.B.Heborapesa.-M.: U3narenscTBO «IK3amen», 2019.

12. Iunaxtuyeckuii Matepuan gusuka 8 kinacc / A.E. Makpon,E.A. Makpon M.: J[IPODA, 2019

13.I'pomrieBa O.M. KoHTponbHbIE U caMocTosiTeNbHbIe padoThl Mo pusuke. K yueOHuky A.B. Ileppimikuna «®Pusuka. 7-9

kiacc». MockBa, «9k3aMen», 2013.
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14.T'pomueBa O.U. Tectwr o dusuke. (Ilo HoBoMy 00pa3oBaTelbHOMY CTaHAApPTy (BTOporo mokojieHus)). K yueOnuky A.B.
[Teprimkuna «®Pusuka. 9 kinace». MockBa, «k3amen», 2014

15.DenepanbHblil rocyaapCcTBEHHBIN 00pa30BaTENbHBIN CTaHAApT N0 (PU3HKeE.

16.TIpumepHas mporpaMma OCHOBHOTO 00111eT0 00pa3oBaHus 1Mo (pu3uKe.

17.Crnenudukaiyss KOHTPOIbHBIX U3MEPUTETHHBIX MAaTEPUAIOB €IMHOTO TOCYAapCTBEHHOTO k3ameHa 2021 rona o ¢pusuke.

18.Koaudukatop 57I€MEHTOB COJEpKaHHs W TpeOOBaHWW YPOBHS TOJTOTOBKM BBITYCKHUKOB 00II€00pa3oBaTEIbHbIX
YUpexACHUHN JIs €IMHOTO TOCYIapCTBEHHOTO AKk3ameHa 2021 rona mo ¢gpusuke.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Anumaruu pusndeckux oobektoB. http://physics.nad.ru/

XKusas pusuka: odyvaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

Ypoxku ¢usuku ¢ ucnoiaszoBanueM Muteprera. http://www.phizinter.chat.ru/

®dwusuka.ru. http://www.fizika.ru/

dusurka: koekus oneIToB. http://experiment.edu.ru/

dusuka: IICKTPOHHAS KOJUJICKIIMSI  OTIBITOB.
http://www.school.edu.ru/projects/physicexp

http://www.fipi.ru ITopran ®UITN — denepanbHbIil HHCTUTYT MEAATOTHYESCKAX U3MEPCHUN
. http://edu.ru/index.php ®enepanpubiii mopran «Poccuiickoe oOpa3oBaHKE)»

10 http://www.infomarker.ru/top8.htmIRUSTEST.RU  — dbenepaabHBIT IICHTP TECTHPOBAHMUS.
11.http://www.pedsovet.org Beepoccuiickuii Mateprer-Ilencoser

12.www.wikipedia.ru YuausepcaibHas SHIMKIONEANS « BUKuIIeIms.

©oNo R WWNE

13.www.krugosvet.ru YausepcanbHast sHIuKIOneus «Kpyrocser.
14.www.rubricon.ru Danuknoneaust «Pyopukon».

15.http://rsr-olymp.ru/ - odunmansHeli cait BcepoccHiickux oJUMITHA IIKOJILHUKOB
16.http://www.mon.gov.ru MuH#icTepcTBO 00pa30BaHUS U HAYKU

101


http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.fipi.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html
http://www.pedsovet.org/
http://www.wikipedia.ru/
http://www.krugosvet.ru/
http://www.rubricon.ru/
http://rsr-olymp.ru/
http://www.mon.gov.ru/

depgepanbHana paboyas nporpamma | PusmKa. 7-9 Knaccol (6a3oBbii

CpencrBa 00yueHnust

1. TleyaTHbie mocoOuUs.
2. JleMOHCTpalnHOHHBIE TaOIHUIIBI 0 u3uKe as 7, 8, 9 Kimacca
3. TexHHWYECKHE CPEICTBA OOYUCHUS: KOMIIBIOTED; MYJIbTUMEIUINHBIN IPOSKTOP; JOCKA, MHTEPAKTHBHAS JIOCKA.
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