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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (enepanpHoii pabodeil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAlOIIMXCS M OpPraHU3alMI0 H3Y4YCHHS
bu3MKKM Ha JAESITENBHOCTHON OcHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma no (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro Marepuaa
o rojaM o0ydeHus (1o Kijaccam), npeajaracT IpUMEpPHYIO MOCIEA0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHSA MPEIMETHOIO COAEpPNKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[IporpamMmma mo Qu3uke pa3zpaboTaHa ¢ LEIBI0 OKa3aHUS METOIUYECKON
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IPEIMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (pU3HUECKOii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTABISICT HAanboee sSCHbIC
oOpasibl MPUMEHEHHsI HAYYHOTO METOJa MO3HAHUS, TO €CTh CIO0C00a MOIyYEeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 raaBHBIX 3a7a4 (pU3MUecKoro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpearojiaraeT OBJaJICHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTE€pPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

+ HAy4YHO OOBSICHSATH SIBJICHUS,

+ OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

+  WHTEPIPETHPOBATH JAHHBIC U MCTOIH30BaTh HAYYHBIE TOKA3aTEIHCTBA JIJIS

MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

ompeneneHsl B Konmenmuu mnpenomaBanusi ydeOHoro mpeamera «Dusmkay B



oOpa3zoBaTelnbHBIX oOpraHuzanusx Poccuiickoit  ®Denepanuu, peaau3yOMMUX

OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBI, YTBEPKACHHONW pEIICHUEM

Komnerun Munucrepctsa npocsemienusi Poccuiickoit @eneparuu (MpoTOKOI OT 3
nekaopst 2019 r. Ne T1K-4BH).
Heau nzyyenuss Gusnuku:

npuoOpeTeHnue HHTepeca M CTPeMJICHHS OOydYaloUmIuXcsi K HayqYHOMY
U3YYCHUIO TPUPOIbI, PA3BUTHUE HUX HHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN 0 HAYYHOM METOJe TO3HaHUS U (POPMHUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa H3yuyeHUsI OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;
(GopMUpOBaHKE NPEACTABICHUNA O POJIU (PU3MKU IJI1 PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyayuien
npo(hecCHOHATIBHOM eATENbHOCTH, CBSI3aHHOU ¢ (DU3HMKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTHKEHHE 3THX IIeJIed MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpETeHUE 3HAHWW O JUCKPETHOM CTPOCHUHM  BEIIECTBa, O

MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKHX, MArHUTHBIX M KBAaHTOBBIX

SIBIICHUSIX

NpUOOPETEHUE YMEHHI OIMUCHIBATh U OOBICHATH (PU3MUECKUE SIBICHUS C

WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB  PEIICHUS  MPOCTEUIIMNX pacyETHBIX 3aaad
C MCTOJIb30BaHUEM buznyecKux MOJIeNIe, TBOPYECKUX
U TIPAKTUKO-OPUECHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HAOMIOAATh MPUPOIHBIC SBJICHHS U BHITIOJHATH OTIBITHI,

nabopatopHble pabOTBl M AKCIEPUMCHTANIbHBIC HUCCIACAOBAHUS C

MCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMaLUen (HPU3UIECKOTO COJEPKAHMS,

BKJTFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSIX (DU3UKHU, aHATIU3 U

KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;

3HAKOMCTBO €O cpepamu npodecCuoHaTBHON NeATeIbHOCTH, CBI3aHHBIMU

C ¢U3NKON, W COBPEMCHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha

JTOCTIKCHUSIX (DU3UICCKOM HAYKH.



Ha usyuenue ¢usuku (0a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEro
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZeNi0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 gaca B HefIeNiO).

[Ipennaraemsiii B mporpamMMme no ¢Gu3MKe nepedeHb JabopaTOpHbIX padoT U
OIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JI€IAET BIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOCHHOCTEH
00yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHM, MpeaaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA

7 KIIACC

Pazges 1. ®u3uka u e€ posib B IO3HAHUN OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. fABnenHus npuponabl. DU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue Quanueckux BelIUYuH. DuUznyueckue
npudopsl. [lorpentHocts u3mepeHuii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢wu3uka wu gapyrme ecTeCTBEHHbIE HAyKH H3Y4aloT TMPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHNE
HaOmogaemoro sipiaeHus. Onucanue Gu3NIecKuX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHndeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE,

CBETOBBIC SABJICHUSI.
2. ®duznueckue NpubOPHl U Mpoleaypa NMPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHue NEHbI IeEHUS IKAIbl U3MEPUTEIBHOTO Tprbdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue oO0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3MepeHue TemIeparypbl MpU TOMOIIH KUJIKOCTHOIO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TMIOTE3bIL: JAIBHOCTH MOJIETA
niapuka, MylmeHHOTO TOPU30HTAIBHO, TeM 0oJibllle, YeM OOJbIIe BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

Ctpoenue BemiecTBa: aToMbl M MOJIEKYJbI, HX pa3Mmepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxenne dyactull BemiecTBa. CBsA3b CKOPOCTHM JBWIKEHHSI YacTHI[ C
temnepaTypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumoneicTBue yactuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamIM4yeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Hemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO JABUKCHHUS.

2. Habmonenne nuddysum.

3. HaOmonenue SBIICHUHN, OOBACHAIOMIUXCS MPUTKECHHEM WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimaul.
1. OneHka  JOuUaMmeTpa aroma METOIOM  PSIOB (c
UCITOJIb30BaHuEM (hoTorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHYKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBWXKEHHHU. Pacyér mytu u
BPEMEHU JBUKECHHUS.

SBneHne uHEpUMM. 3aKOH HMHEPLUUH. B3auMoaelcTBHE Tell KAk NpPUYMHA
U3MEHEHUS] CKOPOCTH JBI)KEHHMS Tell. Macca kak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B EIMHHILIEC
00BbEMa BEIIECTBA.

Cuita Kak XapakTepUCTHKaA B3auMoOAEHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO AMHAMOMETPA. SIBIIEHME TATOTEHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocts. Crnoxkenue
CWJI, HAIIPAaBJIEHHBIX 110 OAHOM npsiMoil. PaBHOoelcTByomas cuil. Cuna TpeHus..
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabmroieHue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.

Habmroienue siBieHus HHEPLHH.

Hab6nronenune n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUH TEll.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CrnoxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpezeneHre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue CpeaHel CKOPOCTH CKOJBXEHHUsS Opycka WM IIapuka Io
HAaKJIOHHOM IJIOCKOCTH.

I A A

Omnpenenenne IOTHOCTH TBEPAOTO TeNa.
4. OmnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb pacTsKeHus (nedopmanun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.



5. OnbITBL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIbKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBETUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJI€HHUA raza OoT oO0b&ma, TemmepaTypsl. [lepemaua maBneHus
TBEPABIMUA TEJIAMH, KUIAKOCTSIMU MU razaMu. 3akoH [lackans. IIHeBmaTmueckue
MaIIMHbI. 3aBUCHUMOCThH JABJICHHS KHAKOCTH OT TIIyOWHBI. ['mapocraTuueckuii
napajaokc. Coobmiaroniuecs: cocysl. ['mapaBnuyeckue MeXaHu3MBbl.

AtMocdepa 3emnn u atmochepHoe napneHue. [IpuyuHbl cyriecTBOBaHUS
BO3MymrHONW 0000oukn 3emiu. OmbiT Toppuuemmm. M3mepenue armochepHOTO
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuOops! 17151 U3MEpPEHUs aTMOC(PEPHOTO J1aBICHUS.

JlelicTBue XKUOKOCTH U ra3a Ha IMOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxormnnaBanue.

Jemoncmpayuu.

1. 3aBHCHUMOCTB JABJICHMS Ia3a OT TEMIIEPATYpHI.

2. Ilepenaua naBiieHUS KUIKOCTBIO U Fa30M.

3. CooOmaroniyecst CoCysl.

4. I'mapaBirdecKui mpecc.

5. IlposiBieHue neicTBust aTMOC(HEPHOTO JaBICHMUS.

6. 3aBUCHMOCTb BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YaCTH Tea

Y TUIOTHOCTH JKHJIKOCTH.

N

PaBeHCTBO BBITAJTKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcCJOBHE IUIaBaHUs TEJI: IIJIABAHUE WM MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMA MOrPYyKEHHOU B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIBI, JEUCTBYIOIIEH Ha  TeJO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAIKUBAIOLIECH CHUJIBI,
JNEeUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KUJIKOCTh
YaCTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHHME JIOJKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pazgea S. PaGoTra nu MOIIHOCTB. JHeprus.



Mexanuueckasi pabota. MOITHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IIOCKOCTh. IIpaBuiio
paBHOBecus pbiuara. [I[pumenenue npaBpusiia paBHOBECHs phluara K 0JI0Ky. «30J10TO€
npaBuio» Mexanuku. KIIJI mpocTeix Mexanus3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass »dHeprus. KuHernueckas W TNOTEHUHAIbHAS HSHEPTHUS.
[IpeBpaiilieHre OJHOTO BH/IA MEXaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. [IpuMepbI IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Ompenenenue pabOThI CUIIbI TPEHUS TPU PABHOMEPHOM JIBUXKEHUHU TeJa 10

TOPU30HTAIBLHON MOBEPXHOCTH.
2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pazngea 6. TenioBbie iBJICHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. OmbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mogenun TBEPAOrO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJISIPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEW HHEPruu:
TerIonepeaavya u CoBepiieHne padoThl. Busl Temonepenayu: TemonpoBOIHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KomuuectBo TeIwioThl. YaelbHas TEIUIOEMKOCTHL BelecTBa. 1€INIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBrmenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWIIEHHS OT aTrMoc(epHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.



[TpuHumnel paboThl TerioBbix ABurateneit KIIJ[ rerioBoro aBurarens.

TennoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CpE/Ibl.

3aKoH COXpPAaHCHH:A U IPCBPAICHUS SHCPTHUH B TCIIJIOBBIX ITPOLICCCAX.

Hemoncmpauuu.

1.

2
3
4.
5

Lo N o

Habmtoienne O6poyHOBCKOTO JIBHYKEHUSI.

HaGmonenne nuddysun.

HabGmroneHue siBjeHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHHM.
Habmroienue TernaoBoro pacuimpeHus Ted.

V3meHenue naBieHUs ra3a MpU W3MEHEHUH O0OBEMAa M HATrpeBAaHWUU WITU
OXJTAXKICHHH.

[TpaBuiia u3MepeHus TEMITEPaTypHI.

Bunb! Teruionepenayu.

OxJtaXxJieHue Ipyu COBEPIIICHUHU paOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TEMIIEpaTyphl P MJIABJIECHUU.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOJIIONEHUIO TEIIJIOBOTO PACIHIMPEHUS Ta30B, JKUIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OJJTIOHE HITPUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JABJICHHUS BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

HaOmronenne wu3MeHEHUSI BHYTpPEHHEHW OJHEpPruM Tela B pe3yJbTare
TEIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne siBICHUS TEIUIOOOMEHA MPU CMENIMBAHWU XOJOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, IMOJYYEHHOTO BOJOH  TIpHU
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

Onpenenenue yaeabHOU TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS Jb/A.



Pazngen 7. diekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aummonenicTBue
3apsbKeHHbIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh  CHIJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnossd. [lpuHimn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOogHMKM W JMAJIEKTPUKH. 3aKOH  COXPaHEHHS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onextpudeckass nenb. Cuina  TOKa.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. Y IEIBHOE CONPOTHBIIEHME BeHlecTBa. 3akoH Oma
JUIsl ydacTka nend. [lociienoBaTenbHOE U apajuieIbHOE COETMHEHNE TPOBOJHUKOB.

PaGora ¥ MOIIHOCTH 3JIeKTpUYEecKoro Toka. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3auMopaeiicTBHE  IMOCTOSIHHBIX ~ MarHUTOB.
MaruauTHoe nosie. MarauTHOE 1noJie 3eMJIM U €r0 3Ha4€HHE JUIsl KU3HHU Ha 3eMIIE.
OmpiT  Opcrena. MarauTHoe 1OJe  DJIEKTPUYECKOro Toka. I[IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEND IOCTOSHHOTO TOKAa. VCIonp30BaHME 3IIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Omnbitel apanes. SBnenue 35ekTpoMarauTHON nHAYKUuK. [Ipasuno Jlenua.
DIIEKTPOTrEeHEepaToP. CnocoOb1 ITOJTYYEHHUS ANEKTPUYECKOU SHEPIuHu.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.

[IpoBOAHUKY U TUDJICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.

M cTOYHNMKHM TTOCTOSIHHOTO TOKA.
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JleicTBHS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIii pa3psia.

N3MepeHue Cuitbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

BzaumojeiicTBr€e MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX TMOJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JleiicTBHE€ MarHUTHOTO MOJI Ha TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

OmneiTer apanest.

3aBUCMMOCTh HAIpPABJICHUS HMHAYKIIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HMKHOBCHMS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaul.

1.
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10.
11.

12.

OnpITel MO HAOMIONCHHWIO DJICKTPU3AIMKM  Tel MHAYKIUEH U Ipu
COMPUKOCHOBEHUH.

HUccnenoBanne HNEUCTBUSL DIEKTPUYECKOTO TOJNS HA MPOBOJHUKUA U
JTIADJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKON 1T MOCTOSHHOTO TOKA.
N3MepeHnue u peryaupoBaHue CUIIbI TOKA.

N3mepeHue u peryJIupoBaHue HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO 4Y€pe3 Pe3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITEI,  AEMOHCTPUPYIOIIUE 3aBUCHMOCTbD AIEKTPUUECKOTO
COMPOTUBJICHUSI TPOBOAHUKA OT €ro JUIMHBI, IUIONMIAJU TOMNEPEYHOIO
CEUCHHMS U MaTepuara.

[IpoBepka mpaBuia CIOXEHUS HANPSHKEHUA TIPU  TOCJIEI0BATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuwia IJig CUJIBI TOKa IIPU MapauieIbHOM COEIUHEHUHU
PE3UCTOPOB.

OmnpeneneHue padoOTHI ANEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpenesneHue MOIIMHOCTH  DJCKTPUUYECKOTO TOKAa, BBIACISEMOM Ha
pesucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.



13. Onpenenenue KII] narpeBarensi.

14. UccnegoBaHre MarHUTHOTO B3aUMOJCHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3yueHne MarHuTHOTO IOJIL TIOCTOSTHHBIX MarHuToB IIpU

UX 00bEIMHEHUH U Pa3/ICICHUH.

16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KATYIIKW C TOKOM U MarHuTa OT CHJIbl TOKA M HAaITPaBJIEHUS TOKA B KATYLIKE.

18. I3yueHue AeiiCTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHe padOThl JJIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI TIO HMCCJEAOBAHMIO SIBICHHS 3JIEKTPOMArHUTHOM WHIYKUUH:
VCCJIEI0BAHNE U3MEHEHNI 3HAUEHUS 1 HAIIPABJICHUS] MHIYKIIHOHHOTO TOKA.
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Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHHEe. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAHMYECKOTIO JBWKECHHS. PaBHOMEpHOE NPSAMOJIUHEWHOE
nBr>keHue. HepaBHoMmepHOe npsiMonMHENHOE JBH>KeHUE. CpelHssi 1 MTHOBEHHAs
CKOpPOCTH TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHHOe naBmkeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepumon u 4vacrtora oOpaieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Broponi 3akoH Herorona. Tpernii 3akoH HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJIbKEHUS, CHJIa
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
nanenusa. JBwxkenue mianer Bokpyr CousnHna. IlepBas kocmuueckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTtepuanbHON TOUkH. AOCONIOTHO TBEpAOE Tenmo. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe chiibl. 3aKOH COXPaHEHUS
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWJI TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHManbHas PHEPTUSI TeJa, MTOIHITOTO HaJl
IMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprust cxaTou npyxuHbl. Knunetnueckas



sHeprud. TeopeMa 0 KMHETUYECKON HEpPruu. 3aKOH COXPaHEHUS MEXaHMYECKOU

DHEPIUU.

Jemoncmpayuu.

1.
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8.
9.

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

HaOmronenre MexaHn4ecKoro JABUKEHUS TeJla OTHOCUTEIBHO Pa3HbBIX Tel
OTCUETA.

CpaBHeHue TyTed W TPACKTOpUM JBHKEHHUSI OJHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIUHEHOTO IBUKCHMUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmronenue aBrKeHUsI Teia Mo OKPY>KHOCTH.

HaGmronenne MexaHn4ecKuX SIBJICHUM, MPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JBH>KEHUH OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

3aBUCMMOCTh YCKOPEHMS TeJla OT MAcChl Teja W JCHCTBYIOIICH Ha HETO
CHJIBL.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUM TEJL.

N3meHenune Beca Telia mpyu YCKOPEHHOM JIBUYKCHUH.

[Iepenaya uMnysibca Npu B3aUMOJICHCTBUM TEIL.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCA MPU HEYIIPYTOM B3aUMOICUCTBUM.

CoxpaHeHre UMITYJIbca MPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBHUH.
HaOmronenre peak TUBHOTO JIBHKCHHS.

CoxpaHeHre MEXaHUYECKOM SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOW YHEPTUU MPU ABUKEHUHU TeNa MO TeWCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [jis pa3roHa M JAJIbHEHIIEr0 PaBHOMEPHOIO
JIBIDKCHUS IIApUKA WIIH TEJIECKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUST Opycka WM JIBHXKCHUS
[IapUKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yYCKOpEHHsl Tella MPU PABHOYCKOPEHHOM JIBMKEHUU MO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHONW CKOPOCTHM IYTH OTHOCATCS KaK psAJl HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.



6. HMccnegoBaHue 3aBUCMMOCTH CHJIbI TPEHUSA CKOJIBKEHHS OT CHIIBI
HOPMAJIBHOTO JIaBJICHUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. Ompenenenue KECTKOCTH NPYKUHBI.

9. OmnpeneneHue pabOThl CUIIbI TPEHUS P PABHOMEPHOM JIBHKEHHUH TeJla TI0

TOPU3OHTAIBHON MOBEPXHOCTH.
10. Onpenenenne  pabOTBI  CWJIBI  YOPYTOCTH TIpH  TOOBEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUINTyJa. MaTeMaTudecKui U NMPYKUHHBIM MasTHUKU. [IpeBpaienne
DHEPTUU MPU KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue  koieOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BosHBI. (CBOMCTBA MEXaHMYECKUX BOJH. [IpomonpHble W
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTpAHEHUSI.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHdpas3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kosieOaHMM TEI HOJM AEHCTBUEM CWJIBI TSKECTH W CHJIBI
YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJICOAaHUM U pe30HaHCa.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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AKYCTUYECKHUI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

1. OmnpeneneHWe  4acTOTbl U nepuoja  KojeOaHuit
MaTEeMaTHYECKOT0 MasSTHHKA.

2. Ompenenennie 4acTOTHl U TIEPHO/Ia KOJIeOaHH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH TMEpUOIa KOJCOAHUI TOBEIICHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTHU MepUOa KoJeOaHUil MPY>KUHHOTO MasiTHUKA
OT MaccChl Ipy3sa.

5. IIpoBepka HE3aBUCUMOCTH TMepuoaa KojieOaHUM Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.



6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  IEpHOJia  KoJeOaHUM
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaJIeHUS.

Pazgea 10. DieKTpOMarHuTHoe MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AIEKTPOMArHUTHBIX BOJH. lllKkana »neKkTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOKCTBA
CBETa.

Hemoncmpauuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOWIIBHOTO

TenedoHa.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass  momens  cBera.  Mcrounmkm ~— cBera.  IIpsamonunernnoe
pacnpoctpaneHue cseta. 3atmenuss Connua u JIynel. Otpaxenue ceera. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue ceera. 3akoH npenomieHus ceeta. [lonnoe BHyTpeHHEE
OTpaX€HUE CBETa. Hcnonb3oBaHuE MOJIHOTO BHYTPEHHETO

OTPaXEHUSI B ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa ayuedt B inH3e. OnTuyeckas cuctema (hoToanmnapara, MUKpPOCKOIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim30pyKkoCTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. OmnbiTel Hpiorona. Crokenue
CHEKTpalbHBIX IBETOB. J{Mcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B coOuparoiiei JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIMH3.

W L N kR W N

[Tpuniun gevictBus dhoToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mopens rinasa.
11. Paznoxkenue 6e10ro cBeTa B CIEKTP.



12. [lomy4yeHue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccrmenoBaHue 3aBUCMMOCTH yIJla OTPAXKEHWS CBETOBOTO Jiyya OT yrja

MaJICHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHUMOCTH yIJla MPEJIOMIICHHSI CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.

4. TlomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue POKyCHOTO PACCTOSHUSI U ONTUYECKOW CHIIBI COOMparoiien
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI TIO BOCHPHUATHIO I[BETA MPEIMETOB MPU HX HAOIIOJIEHUU 4Yepes
L[BETOBbIE (DPUIIBTPBI.

Pa3nen 12. KBaHTOBbBIC SIBJICHHUS.

Omnwitel Pe3epdopna v miuanerapHass mojenb atoma. Mojens atoma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U raMma-uzinydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. W3otonmsl. PaanoakTuBHBIE
npeBpainieHus. [lepuon nmonypacnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHWs 3apsSI0BOIO U MAacCOBOTO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBsA3p Macchl W SHEpruv. Peakuuu cUHTE3a U
nenenus anep. Uctounuku sneprun CoHIA U 3BE3.

Snepnasa sHeprervka. JIeMCTBHS PAIUOAKTUBHBIX M3JIYUYCHUM HaA KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TIOTJIOIICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnepoBaHue TPEKOB: H3MEPEHHUE YHEPTUU YACTHULIBI [10 TOPMO3HOMY ITyTH

(o dotorpadusam).
3. H3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO--0000IAONITNIT MOTYTh TIPEIHA3HAYCH JIJIST CUCTEMATHU3aINH
1 0000IIIEHUS TTPEAMETHOTO COACPIKAHUS U OTBITA JACSITSIIBHOCTH, MPUOOPETEHHOTO
npu HW3yYEHUH BCETO Kypca (pU3WKH, a Takke s MOJATOTOBKH K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHY MO0 (U3UKe I OO0ydJaroIMXcs, BBIOPABIIUX ATOT
y4eOHBIN TIPEeIMET.

[Tpr M3y4eHNN TaHHOTO MOJYJST PEATU3YIOTCS W CUCTEMATH3UPYIOTCS BUIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpPeMETHBIX  IUTAHUPYEMBIX  pe3ylbTaToB  oOyueHUs, Gopmupyercs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS
SIBIICHUN TIPUPOABI W TEXHHWKHU, OBJIAJCHUEC YMECHHUSIMH OOBICHATH (PU3UUCCKHEC
SBJICHHSI, TIPUMEHSS TIOJYyYCHHBIC 3HAHWSA, pemaTh 3a7ayd, B TOM YHCIIC
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIIMTIHATBHO AESITEILHOCTHBIN XapaKkTep JaHHOTO pa3jiesa peaanu3yercs 3a
CYET TOTO, UTO OOYJAFOIIMECS BHITIONHSIIOT 3aJaHMS, B KOTOPBIX UM IIpejiaracTcs:

Ha OCHOBE MOJTyYEHHBIX 3HAaHUH pacliO3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKkue SBICHUS B OKpYXKalONmed TPHUpPOJEC W TIOBCEAHEBHOW IKU3HM,

HCII0JIb30BATh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBJICHUHN, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U MOTYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaMOOJE€ BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MTPAKTUIECKOTO MCIIOIB30BAHMS PA3TMIHBIX UCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTHUH.



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

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO 00IIEro oO0pa3oBaHUs HAIpPaBICHO
Ha JOCTHKEHHUE JINYHOCTHBIX, METAPEMETHBIX M PEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

B pesynbTare nzyueHus (Gpu3MKU Ha ypOBHE OCHOBHOT'O 00IIEro oOpa3oBaHus
y oOyuaromierocsi 6yayT cOpMHpOBaHbI CIEAYIOIINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:
« 1) IaTPHOTHYECKOT0 BOCIIUTAHMS

- 0 mposiBneHne MHTEpECca K KCTOPUU U COBPEMEHHOMY COCTOSTHHUIO POCCHUHCKOM
bu3ruecKol HayKu;

« [ 1ICHHOCTHOE OTHOIIICHHUE K JIOCTHIKEHUSAM POCCHICKUX YUEHBIX--PU3UKOB; 0 2)
IPaKAAHCKOI0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

[0 roToBHOCTB K aKTUBHOMY Y4YacTHIO B 00CYK/I€HUN OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUH
busuKu;

- 0O oco3HaHWe Ba)XHOCTU MOPAIBbHO--dTHYCCKUX MNPHUHIIUIIOB B ACATEILHOCTH
YYEHOT0;
« 3) 3¢TeTHYeCKOro BOCIIUTAHUS

- [0 BocmpusATHE ACTETUYECKUX KauyecTB (PU3MYECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTU, TOYHOCTH, JIJAKOHUYHOCTH; 0 4) HEHHOCTH HAY4YHOI'0
MO3HAHUSA:

- [0 oco3Hanue LEHHOCTH (PU3NYECKONM HAYKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUpPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BAXKHEWILEW COCTABISIOLIEH
KYJIBTYDBI;

- 0O pasBuTue Hay4yHOH JIOO03HATENBHOCTH, MHTEPECA K HCCIEI0BATEIBCKON
NEeATEIIbHOCTH;

- 5) ¢dopmupoBaHusi KyJAbTYpbl 310pPOBbSI H IMOLMOHATIBLHOTO
Os1aromoJry4ust:

- 0O oco3nanme 1EHHOCTHM Oe30macHOrO o0Opa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBui 0€30MacHOro TMOBEACHHUS Ha
TPAaHCIIOPTE, Ha JOPOrax, ¢ 3JEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHHEM B
JOMAITHUX yCIOBHSIX;



- 0O chopmupoBaHHOCTH HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MTpaBa Ha OLIUOKY
Y TAKOI'0 e MpaBa y APYyroro 4ejaoBeka; 0 6) TpPyA0BOro BOCIIMTAHMS:

- [ akTuBHOE ydacTHe B pEIICHWH NPAKTHUYECKHUX 3aaad (B pamMKax CEMbH,
00pa3oBaTeIbLHON OpraHu3alluu, ropo/ia, Kpasi) TEXHOJOTUYECKOM U COLIMaIbHOM
HaTpaBJIEHHOCTH, TPEOYIONTUX B TOM YHCIIE U (U3UUECKUX 3HAHUM;,

- [0 uHTEpec K MpaKTUYECKOMY M3YUCHUIO TIPOQECcChil, CBA3aHHBIX ¢ GU3UKOM; O 7)
IKOJIOTHYECKOT0 BOCIIUTAHUS:

- 0O opueHranus Ha npuMeHeHHE (U3MYECKUX 3HAHUU NJis pelIeHHs 3a7ad B
00JIaCTH OKpYXalollleil cpelbl, MUIAHUPOBAHUS IIOCTYNKOB M OLEHKH UX
BO3MOXHBIX ITOCIICICTBUU JJIs1 OKPY’KAIOLLIEN CPEbI;

- 0O oco3nanme riao0aJbHOrO XapakTepa AKOJOTHUUYECKUX MPOOJIeM W MyTel ux
pelieHus;

- 8) amanTanuu K M3MEHSIOIIUMCH YCJOBUSAIM COLHUAJBHON M NPUPOIHOU
cpeasbl:

- [0 mnorpebHOCTH BO B3aMMOJEWCTBHM MPU BBINOJIHEHUU HWCCIEAOBAHUN U
IPOEKTOB (PU3HUECKOIN HAIIPAaBIEHHOCTH, OTKPBITOCTh OMBITY Y 3HAHUSAM JPYTHUX;

- [0 mnoselIeHNE YPOBHA CBOE€H KOMIETEHTHOCTH acpe3  IMPAKTHYCCKYIO
ACATCIBHOCTD,

- [0 norpedbHOCTH B JOPMHPOBAHNY HOBBIX 3HAHUM, B TOM YHUCJEe (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBIICHUSX;

« 0O oco3nanue ne@uuToB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTH
bu3uKY;

- [0 nymanupoBaHue cBOEro pa3BUTHA B TPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

- 0O CTPECMJICHUC aHAJIU3UPOBATH U BBIABIIATH B3aUMOCBA3H ITPHUPOALI, O6IlIeCTBa 141
9KOHOMHKH, B TOM 4YUCJIC C UCIIOJIB30BaHHUCM (1)I/I3I/I‘ICCKI/IX 3HaHHfI;

- [0 omenka cBoux ACHCTBUN ¢ Y4YETOM BIMSHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs MporpaMMBl 1o (Pr3HKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT cGhOpPMHPOBAHBI MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHbBIE ACHCTBUS,



KOMMYHHMKAaTUBHBIE  YHUBEpCAJbHblE  Yy4eOHble  JACWUCTBUS,  PEryJISITUBHBIC
yYHHUBEpCaJbHbIC yueOHbIC TEUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:



BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOHEKTOB
(s1BNIEHUI );
yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCHU(PUKAIIMKI, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBAEMBbIX (pakTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCAIINUXCS K (PU3NYECKUM SIBICHHSIM;

BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHU M MIPOLIECCOB, JIEJIaTh BHIBOJIBI C HUCIIOJIE30BAaHUEM JICTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUE€HUH, BBIIBUTaTh THUIOTE3bl O B3aHMMOCBS3SX
(U3NUECKUX BETUYMH;

CaMOCTOSITENILHO BEIOUPATh CIIOCO0 pelieHns yueOHoN pu3ndeckoi 3a1auu
(cpaBHEHME HECKOJIbKMX BapHaHTOB pelleHus, BbIOOp Haubosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHUS;
IIPOBOJUTH 110 CAMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHIO,
IIOJIy4YEHHYIO B XOJI€ UCCIIEIOBaHMS WU KCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJBI TIO PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE  JaNbHEWINIee pa3BUTHE (DUINICCKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEATON0XKEHHS 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3INIHBIC METObI, HHCTPYMEHTBI W 3aIIPOCHI TIPH TIOUCKE U
orOope WHGOPMAIMKM WIM JAHHBIX C Y4E€TOM MPEIIOKEHHON Y4eOHOM
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHTO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY  TIPEACTABICHHUS
uHQOpMAIMU W WUTFOCTPUPOBATh pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJIe OOCYXXJEHHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOH TEMBI U



BBICKA3bIBaTh HJCH, HAICICHHBIE HAa DPEIICHHWE 3aJaud W MOAJACpKaHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,

COMOCTAaBIIATh CBOM CYXICHUS C CYXICHUSAMU JPYTUX YYaCTHHUKOB
auanora, OOHapyXKUBATh Pa3INYUE U CXOACTBO IMO3HIIHIA;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
yOJUYHO TPEJICTABIIATh PE3yJIbTaThl BEIIIOJHEHHOTO (PU3HYECKOTO OIBITa
(9KCTIepHMEHTa, HCCIICOBAHUS, TIPOCKTA);

MMOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHOW U MHANBUIYTbHON
paboTHI IPH PEIICHUHM KOHKPETHOM (PH3NYICCKOM TIPOOIEMEI;

MPUHUMATh IEJIM COBMECTHOM JCATEIHLHOCTH, OPTaHU30BBIBATH JICHCTBUS
mo e¢ IOCTM)KCHHIO: pacIpeesaTh pPOJH, OOCYXIaTh IPOIECCH U
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJTHSATH CBOKO YacTh pabOTHI, TOCTUTass KAaYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPJIUHUPYS CBOU ACHCTBUS C IPYTUMH WICHAMH
KOMaH/IbI;

OIICHUBATh KAa4ECTBO CBOCTO BKJIAJia B OOIIMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIEHO CHOPMYITHPOBAHHBIM yYaCTHUKAMU B3aMMOICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBJIATh MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOLINUX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NMYHBIX IOAXOAAX [MPUHATHA  PEIICHHM
(MHIMBUAYaJIbHOE, NMPHUHATUE PEUICHUS B TpyIINe, NPUHATUE pEUlIeHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (PU3NUecKor 3a1au Win
IJlaHa HCCIEAOBaHUS C YYETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh MpeEJIaraéMble BapuaHThl PEIICHUI; O
nenath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHHUS  (HEJIOCTUKEHUS) PE3YJbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JAEATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJTHEHUS
(GuU3MYEeCKOro HUCCIEIOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX



OOCTOATENbCTB, M3MEHUBIIMXCA CUTYyallMid, YCTAaHOBICHHBIX OIIUOOK,
BO3HHMKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSAM,;

CTaBUTh c€051 HA MECTO JIPYrOro YEJIOBEKA B XOJI€ CIOpa WU AUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npU3HaBaTh CBOE MPaBO Ha OMIMOKY MU pEelIeHUH (PU3NUECKHX 3a/1ad WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

IMPEAMETHBIE PE3YJ/IbTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIE Pe3yIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TMOHATHUS:  (QU3MYECKHME U XUMHUYECKHE  SIBJICHMUS,
HaO0IeHNE, AKCIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIBI (PU3HYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpHOE,
KUOKOE, Tra3000pa3HOE), MEXaHUYECKOe JABWKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, IPSIMOJIMHENHOE), TPACKTOPUS, pAaBHOACHCTBYIOIIAs CHUJIa,
nedopmanus (ynpyras, IJIacCTHYECKasi), HEBECOMOCThb, COOOIAIOIIHECS
COCY/IbI;

pasznuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHUE YACTHI] BEILECTBA,
paBHOMEpHOE  JBIDKCHHE, HEpPaBHOMEpPHOE  [BIKEHHE, HHEPIus,
B3aMMOJICHCTBHE TeEJ, paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, epeaaya AaBIeHus TBEPIBIMU TeJIaMU, KUIKOCTSIMH U Ta3aMH,
atMoc(epHOe JaBjieHHe, IUIaBaHWE TeJ, MPEBpAIICHUs MEXaHUYEeCKOU
DHEPruM) MO OMUCAHHUIO WX XapaKTEPHBIX CBOICTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOE SBICHHE,

pacrmo3HaBaThb NPOSIBJICHHE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpY)XalIlleM MHpE, B TOM uucie (PU3NYECKUE SIBICHUS B MPHUPOJE:
IpPUMEPHI ABMXKCHUS C PA3UYHBIMH CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACHCTBHE CUJIbl TPEHHs B NPHUPOJIE U TEXHUKE, BIHSIHUE
aTMoc(hepHOro NaBJICHHs Ha JKUBOW OpTaHW3M, TUIaBaHHE PHIO, pblYyard B
TeJe YeJOBEKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a/lady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OTKCHIBaTh M3yYEHHBIC CBOIMCTBA TE€N M (PU3NYCCKUE SIBICHUS, UCTIONB3YS
duznyeckue BeIMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOpPOCTbh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHIIa TSIXKECTH, BEC Tea,
CHJ1a TPEHHUsI, 1aBlieHUE (TBEPIOTO TeNa, KUAKOCTH, ra3a), BRITAIKWBAIOIIAs



CHJia, MEXaHHueckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(QPUIIMEHT TMOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHWU TNPABWIBHO TPAKTOBATh
(bu3MYEeCKUil CMBICI UCTIOJIb3YEMbIX BETUYHMH, X 0003HAUCHUS U €UHUIIBI
¢u3nyeCKuX BENIUYUH, HAXOAUTH (DOPMYINBI, CBS3BIBAIOIIUE JAHHYIO
GbU3MYECKyI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYCHHBIX 3aBUCHUMOCTEH (U3NYECKUX BEJIUYUH; XapaKTEepPH30BaTh
CBOMCTBa TeJd, (PU3MYECKHE SBJICHUS W MPOIECCHl, MCIONb3Yys IpaBUiIa
CJIOKE€HMS CUJI (BII0JIb OJTHOM MpsAMOi), 3akoH ['yka, 3akoH [Tackans, 3akoH
ApxuMesna, mMpaBWIO paBHOBecHs pbiuara (0JI0Ka), «30JI0TOE IMPaBHIION
MEXaHUKH, 3aKOH COXPAHEHUs MEXaHWYECKOM SHEPIUH, IPU 3TOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3NUECKUE SIBICHUS, IPOIIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IIPUYMHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UYECKHUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3amadyd B |—2 JEHCTBHS, MCHOJNB3Yys 3aKOHBl U
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUS 3aJau 3alUChIBATh KPAaTKOE YCIIOBUE, MOACTABIATh (PU3NUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUUHOCTD
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTb NOpPOOJIEMBI, KOTOPbIE MOXHO pEIUTh [P MOMOIIU
($u3NYECKUX METOAOB, B OTMCAHUH UCCIIEI0OBAaHUS BbIIEIATH IPOBEPSIEMOE
MPEANnooKeHre (TUIOTE3Y), pa3iniaTh U UHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ysbTaT, HaXOAWUTh OIIMOKM B XOJE OIBITA, JAENaTh BBIBOJBI IO €ro
pe3ynbTaTam;

IPOBOJIUTH OMBITHI 1O HAOMIOACHUID (U3MYECKUX SBJICHUM WU
(bU3MYEeCKUX CBOMCTB Tel: (HOPMYITUPOBATH MPOBEPSIECMbIE
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPENIOKEHHOTO 000PYAOBaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh TMPSMbIE H3MEPEHHUs] PACCTOSHMS, BPEMEHH, MAacCChl Tela,
o0bEMa, CHUIIBI U TEMIIEpPATypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aO0COIOTHOM MOTPEITHOCTH U3MEPEHUN;



POBONUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3HUECKON BETUYHUHBI OT
JIPYrof C HCIOJIb30BAHUEM IMPSMBIX H3MEPEHMH (3aBUCHMOCTH IyTH
PABHOMEPHO JBUXKYILETOCS TENA OT BPEMEHU IBUKEHUS TENA, CUIIbI TPEHUS
CKOJIKEHUSI OT Beca Tejla, KadecTBa OOpabOTKM MOBEPXHOCTEH Tl U
HE3aBHUCUMOCTH CHWJIBI TPEHMS OT IUIOIIAAN CONPUKOCHOBEHHMS TEJI, CHIIbI
YIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CUJBI OT 00BEMaA
IIOTPYKEHHOM YaCTHU Teja U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
TUTaBaHMSI TEJ, YCIIOBUIM paBHOBECHS pbluara v OJIOKOB), y4acTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO UCCIENOBaHUSA, COOUpAaThb YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, Cleays MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKHX BEJIMYMH B BHJE
NPEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEJIMYMH (TUIOTHOCTH
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHUJIa TPEHUS CKOJIBKEHHUS, TaBJICHHE
BO3/lyXa, BBITAJIKWBAIONIAS CHJIA, JACHCTBYIOIIass Ha TMOTPYXKEHHOE B
KHUAKOCTh  TeNo, KOI(PPHUIMEHT TMOJE3HOTrO0  JACUCTBUA  MPOCTHIX
MEXaHU3MOB), CIeAys NPEIJI0KEHHOW HHCTPYKIMU: MPU BBIMOIHEHUU
U3MEpPEHU coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH HpHU paboTe ¢ 1abopaTOPHBIM
000opyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIKECS COCyAbl, OapoMmerp,
pBIYar, MOABWKHBIN U HETIOBMKHBINA OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh MPUHIUMBI JCUCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HUX ONHCAHUS (B TOM YHCIE:
HNOJIINITHAKH, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJIEHUN U HEOOXOIMMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TNPUMEPHl  (HAXOIWTh  HH(OpPMAIMIO O  TIPUMEPAX)
MPAKTHYECKOTO HCIMOJb30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaIOIEH cpefie;

OCYILECTBISATH OTOOp HCTOYHMKOB HHPopmanuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HAa OCHOBE UMEIOIITNXCS
3HaHUW M TYTEM CpPaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAITHIO, KOTOpas SIBISIETCS MPOTHBOPEYUBONW WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMIOJHEHUN YUY€OHBIX 33JaHUN HAYyYHO--TIOMYJIIPHYIO
JauTepaTypy (HPU3HUECKOTO COAEpIKaHUs, CIIPAaBOYHBIC MAaTEPHUAIIBbI, PECYpPCHI
cetu MuTepHer, BiageTb MNpuUEMaMH KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
yucie myOauyHoO JesiaTh KpaTKUe COOOIIEHUS O pe3yIbTaTaX MPOESKTOB WU
Y4€OHBIX UCCIEAOBAHUM, MIPU ITOM TPaMOTHO KCIOJIb30BATh W3yUYCHHBIM
NOHATUUHBIM amnmapaT Kypca (U3HKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEN;

IIPU BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEIOBAHUN PACIPEICIISITh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TOCTABJIICHHBIMHU 3aJja4aMH,
CIEOUTHh 3a BBINOJIHEHHEM IUIaHA JCHUCTBUM, aJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTh  TIPYMNIbl,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHiy 00yueHnus B 8 kjacce npeIMeTHbIE Pe3ybTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPEeTaTHBIC COCTOSHUS BEIIECTBA, KPUCTAIUTMICCKUE U
amop(HBIC TeJa, HACBHIIEHHBIM W HEHACBIIEHHBIM TMap, BIAXHOCTh
BO3MlyXa, TeMIeparypa, BHYTPECHHSS OSHEPIHs, TEIUIOBOW JBHUTATElb,
AJIEMEHTAPHBIN AJIEKTPUUECKHUMN 3apsijl, HIEKTPUUECKOE IOJIe, MPOBOTHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEeHHe W CXKaTHhe, TeIionepenaya,
TEIJIOBOE paBHOBECHE, CMAaUMBaHUE, KAlWJUISIPHBIC SIBJICHUS, HCTApEeHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTa/UIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TEeTUIONPOBOTHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
AIEKTPU3AIUS TEN, B3aMMOJICHCTBHE 3apsIOB, TCUCTBHS DJICKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJICHCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKITHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE M3YyYEHHBIX (DU3UYECKUX  SBICHHHA B
OKpYXaloleM MHpE, B TOM YHCIe (U3UYCCKUE SBIICHUS B TIPHUPOJIC:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B TMpupoae, uziydenue CoiHua, 3amep3aHue BOJIOEMOB,
MOpCKHUE Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, YJICKTPUICCKUE
SBJICHHSI B aTMocdepe, dJIEKTPUUYSCTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3eMiiu, Apetid moIr0CoB, pOJIb MATHUTHOTO TIOJIS JJIS )KU3HU Ha 3emuie,
MOJIIPHOE CHUSIHHE, TIPH JITOM TIEPEBOJUTH TPAKTHYCCKYIO 3a7ady B



y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBIICHUI;

OMKCHIBATh MU3YyUCHHBIE CBOMCTBA TeN U (PU3NUYECKUE SIBJICHUS, UCTIONb3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUIaBJICHUS, yJelbHAas TeIuloTa NapooOpa3oBaHMs, ylelbHas TEIoTa
CTOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOTO [JEHCTBUS TEIIOBOU
MalIuHbI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/1yXa, JJIEKTPUUECKU 3apsl, cuiia
TOKA, 3JIEKTPUUECKOE HAIPSHKEHKE, COTPOTUBIICHUE POBOAHUKA, YACIBHOE
COMPOTHUBJICHUE BEIIECTBA, pad0OTa M MOIIHOCTb AJIEKTPHUUECKOTO TOKA),
IpU OMUCAHUU MTPABUIIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCITIOIb3yEMbIX
BENTUYMH, O0O3HAUYEHUS U E€IUHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH
(GopMyJbl, CBSA3BIBAIOUIME JIaHHYIO (U3MYECKYIO0 BEJIMYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTHh TpaPUKU H3YyUYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJIUYUH,;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBJICHUA U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUS MOJIEKYJSIPHO--KHHETHYECKOW TEOpUU
CTPOEHHUS BEIIECTBA, MPUHLHUI CYNEPHO3UIUU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juis yyacTKa LIeTH, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSICHATh (PU3NYECKUE TPOLECChl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyallid MPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTEpa: BBISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3 1—2 TOrHMYeCcKHuX
1aroB ¢ omnopoi Ha 1-2 W3Y4EHHBIX CBOMCTBA (DU3MYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTb pacy€THbIE 3aladyd B 2—3 JEHCTBHS, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalW3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JMAHHBIX [IJI  PEIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI H  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh PAaCUEThl U CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacro3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOUIH
(bU3MYECKUX METOJO0B, MCHOJb3Yysl ONMUCAHUE HCCIEIOBAHUS, BBIJCISThH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh NOpSAJKa
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;



OPOBOJUTH OMbBITHI 1O HAONIOACHUIO (PUBMUECKUX SIBICHUM WK
duznyecKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCIMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATyphl, CKOPOCTHU IMPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT [BETAa H3Iy4aromieil (MOrIonaroiei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATypbl KUJIKOCTH U
IomaaM €€ TMOBEPXHOCTH, OJJIEKTPU3AlUsA TEI U B3aUMOACHCTBUE
ANEKTPUYECKUX 3apsANI0B, B3aWMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allsi MAarHUTHBIX TIOJE€H TITOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOTO TIOJII Ha TNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHUTA,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepseMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOAKEHHOTO
000pyA0BaHUs, ONMKUCHIBATH XO/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIbHOM BIIa)KHOCTH
BO3/yXa, CHJIbI TOKa, HANpPsDKEHUS C UCIOJIb30BAaHUEM AHAIOTOBBIX
npuOOpPOB M JATYMKOB (PU3NYECKHUX BEJIIMYMH, CPABHUBATH PE3YJbTATHI
U3MEPEHMI ¢ yUETOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH;

IPOBOJUTDH MCCIIEA0BAHNE 3aBUCUMOCTU OJHOM (DU3MUECKON BETUYHUHBI OT
Jpyrol C  HUCIOJAb30BAaHUEM TMPSIMBIX  H3MEpPEHHM  (3aBUCHUMOCTH
CONPOTHUBJIEHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOIAAH IIOIEPEYHOro
CEUEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUST Ha  IMPOBOJHHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO W IApAUIEIBHOTO  COEAUHEHUN
MPOBOJHUKOB): IJIJAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUsI, CIeAys MPEIIOKEHHOMY IUIaHy, (PUKCHUpPOBATH
pe3yAbTaThl MOJTYYEHHOM 3aBUCUMOCTH B BUE TaOJIUI] U TPaPUKOB, A€NIaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

MPOBOJIUTH, KOCBEHHBIC HW3MEPCHUS (PU3MUCCKUX BEIWYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIECTBA, COINPOTHUBIEHHWE MPOBOJAHHMKA, paboTra W
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHUs, COOMpaTh
IKCIIEPUMEHTAJILHYIO YCTAHOBKY, CJIEIysl TPEIJI0KCHHONH WHCTPYKIIMH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH TP paboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

XapaKTEePU30BaTh MPUHIUIBI  JEHCTBHS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOH HA MX OMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUJICHHUS JOMOB, TUTPOMETp, TTapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJICKTPUUECKOW DSHEPrUH, DIEKTPOOCBETUTEIbHBIC MPUOOPHI,



HarpeBaTelibHble  JJEKTPOnpuOOpbl  (MpUMEpPBI),  BIEKTPUUECKUE
PEIOXPAHUTEIH, YIIEKTPOMArHUT, SJIEKTPOABUTATEIh TTOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUH U HEOOXOJMMBbIE
duznyecKkre 3aKOHOMEPHOCTH;

+ pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HU3MEPHUTEIIbHBIC
npUOOPHI IO CXEMaM M CXEeMAaTHUYHBIM PUCYHKAM (KUKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATENh BHYTPEHHETO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI AJIEKTPUUECKUX IIenel ¢
MOCIIEI0BATEIbHBIM U MapaljIeIbHBIM COSUHEHUEM JIEMEHTOB, pa3inyas
YCIJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX TIETIEH;

« TMNPUBOAUTH NpUMEpPbl  (HAXOAWTH HMH(POPMALUIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JIJ1s1 oOecrieueHusi 6€30MacHOCTH Mpu oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOILEH Cpe/ie;

+ OCYLIECTBJIAITh MMOMCK HH(pOpMauuu (U3MUECKOTO COAEpPKAHUS B
WuTepHeTre, Ha OCHOBE HWMEIOIUXCA 3HAHUH HM TYTEM CpPABHEHHS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJICISITH HHPOPMAIIUIO, KOTOPAs SIBISETCS
POTUBOPEYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

+  HCIOJIb30BaTh MPHU BHITIOJHEHUN YU4E€OHBIX 3aJJaHU HAYyYHO--TIOMYJISIPHYIO
JIUTEPATypy HU3UUECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu UMHTepHeT, BianeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

+ CO3/1aBaTh COOCTBEHHBIC TMHCHMEHHBIE M KpPATKHUE YCTHBIE COOOIICHUS,
o006mass uHOpMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
coJiep KaHusl, B TOM YUCJIe TyOJUYHO MPECTABISATh PE3YIbTaThl MPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU ITOM I'PAMOTHO UCIIOJIb30BATh
W3YYCHHBIM TOHSATHUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEN;

« MpU BBHINOJHEHUU YYEOHBIX MPOCKTOB W HMCCIEAOBaHUN (PU3MUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TpYNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMHU, CJIEAUTH 32 BBIMOJHEHUEM IJlaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHE,
MPOSIBIISIS TOTOBHOCTD pa3peiiaTb KOH(MIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJB30BaTh MOHATHUSA: CUCTeMa OTCYE€Ta, MaTepHalbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, MjgacTH4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPYy3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTpP TSHKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJeOaHusT U
BOJTHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, JICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTD,
CIEKTPBI UCITYCKAHMS ¥ TOTJIONICHUS, ab(a-, 0eTa- ¥ TaMMa-u3IydcHus,
W30TOIIbI, SIZIEPHAs SHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE U HEpPaBHOMEPHOE MPSIMOJIMHEHHOE
JBH>KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJl, PEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE JBIKCHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKECHUE
3ByKa, MNPSIMOJMHEWMHOE PACHPOCTPAHECHHUE, OTPAKCHUE WU MPEIIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iokeHue 0eIoro cBeTa B
CIEKTp U CJOXEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyXaromeM Mupe (B TOM 4YHucie (Pu3nyeckue SBJICHHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKeHUE TUIaHeT COJIHEUHON CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpSICEHHE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3XO, IIBeTa Tel,
ONTUYECKHE SIBJICHUS B TMPHUPOJE, OMOJOTHYECKOE NEWCTBHE BUIMMOTO,
yIbTPaUOIECTOBOTO U PEHTICHOBCKOTO M3JIYyUYCHHUH, €CTECTBEHHBIN
PaIOaKTUBHBIN (HOH, KOCMHUYECKHUE JTy4d, PAJUOAKTUBHOE H3ITyUYCHUE
NPUPOJIHBIX MUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX HW3JIyYEHUNH Ha
OpraHW3M YeJIOBEKa), MpH STOM NEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBJICHUM;

OMMKCHIBATh U3yUYCHHBIE CBOMCTBA Tel M (PU3HUCCKHUE SBICHUS, UCTIOJIB3YS
dbuznyeckre BeIUYMHBI (CpPeAHsIE W MIHOBEHHAs CKOPOCTh Tejla IMpu
HEPAaBHOMEPHOM JBHKCHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIIOBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YIPYTOCTH, CHUJIa TKECTH, YCKOpPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMITYJIbC Tela, WMIYJIbC CHIIHI,



MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHLHUAIbHAsI HHEPrusi Tena,
IIOAHATOTO HAJ MOBEPXHOCTBIO 3EMJIM, ITOTCHUHUAJIbHAS JSHEPIUs CKATOU
IIPYKUHBI, KHHETUYECKAs DHEPT U, ITOJTHAS MEXaHUYECKasl SJHEPI U, IEPUOL
U 4acToTa KojeOaHWii, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTelb MPEIOMIICHUS CpEebl), NIpU OMHCAHUU
NPAaBWJIBHO TPAaKTOBATh (DU3MUECKUN CMBICT HCIHOJIB3YEMBIX BEIWYHH,
0003HaUYeHUsA U E€IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYJIBI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTHMMH BEIUYHHAMM,
CTPOUTbH rpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOLECCHI,
WCIIOJNB3Yysl 3aKOH COXPaHEHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
IIPUHLUAI CYNEPHO3ULIUM CUJI, IPUHLUII OTHOCHUTENIbHOCTH [‘amumies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHM 3aps0BOTO U MACCOBOI'0 YHCEI
IpU SIIEPHBIX PeakUuusax, MPHU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIMCHIBATh €70 MaTEMaTUYECKOE BBIPAKECHHUE,

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi IMPaKTUKO-OPUEHTHUPOBAHHOTO XapAKTEPa: BBISABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
1IaroB C OMNOpol Ha 2—3 W3YYEHHBIX CBOWMCTBA (DPU3UYECKUX SIBJICHUU,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelath pacu€THBIC 3a/1a4u (ONMUPAIOIINECS HA CUCTEMY U3 2—3 YpaBHEHU),
WCIIOJIb3YsI 3aKOHBI U (JOPMYJIBI, CBS3BIBAIOITNE (DU3HMUECKUE BEIMUUHBIL: Ha
OCHOBE aHaJIM3a YCJIOBHSI 3aJ]a4i 3alChIBATh KPATKOE yYCIOBUE, BHISIBIIATH
HEJIOCTAIONINE UM U30BITOYHBIC JIaHHbIE, BRIOUPATh 3aKOHBI U (POPMYJIHI,
HEOOXOJMMBIE [IJISl pEIIeHUs, MPOBOAUTH pPACcU€Thl M  OLIGHWBATH
PEATUCTUYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOM BEIIMUNHBI,
pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU TOMOIIU
(GuU3MYECKUX METOMOB, HCIOJIB3Yysl OMUCAHHE HWCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE  NPEINOJIOKEHUE, OLEHUBATh MPAaBWIBHOCTh MOPSAIKA
NPOBEJCHUS  MCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OTBITOB,

MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (U3UYECKUX SBJICHUM WU
bu3nUecKux CBOMCTB Ten (M3yuyeHHEe BTOpOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUs] DHEPTUHU, 3aBUCUMOCTH Tepuoia KoeOaHWW MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MAJIBIX KOJIEOaHUH, IPSMOJIMHEHOE PacIpOCTpaHEHUE CBETA,



pasiiokeHue Oenoro cBeTa B CHEKTP, U3yUE€HHUE CBOMCTB M300pa’KeHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)KeHHs TMpeaMera B coOuparomien
JMH3€, HAOJIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3Iy4YCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
000pyZ0BaHUs, OMUCHIBATH XOJ1 ONBITA U €r0 PE3YNbTaThl, (HOPMYIUPOBATH
BEIBOJIBL;

MIPOBOJIUTH MPU HEOOXOMAMMOCTH CEPUIO MPSMBIX W3MEPECHHM, OMPEICIssI
CpellHee 3HAYeHUE U3MepseMoil BeIMYMHbl ((DOKYCHOE pacCTOSIHHE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOpP CHocoba H3MEpEeHHUs
(M3MepUTEILHOTO PHOOpa);

NPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKMX BEIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HayalbHOW CKOpPOCTH, TMepHojia
KOJICOaHMI MaTeMaTHYEeCKOTO MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaK€HUS CBETa OT yIJia MajJieHUs U yrija MpeIoMJICHUS OT yria
NaJieHns). IUIAHUPOBATh HCCJIENIOBAaHUE, CaMOCTOSITENbHO COOMpPAThH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IMOJIYYECHHOM  3aBUCHMOCTH
dbu3nYeCcKX BEJIWYMH B BUJE TaOJIWIl U TpaduKoB, AenaTh BBIBOJBI MO
pe3yibTaTam MCCIeI0BaHuUs;

MPOBOJUTH KOCBEHHBbIC HU3MEPEHHUS (U3MYECKUX BEIMYUH (CpEeaHSsSA
CKOPOCTh U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBMXKCHHUU, YCKOPEHHE
CBOOOJTHOTO TAaJCHUSI, KECTKOCTh TMPYXKUHBI, KOIPPUIMEHT TpeHUS
CKOJIb)KEHUS, MEXaHM4ecKass pabdoTa M MOIIHOCTh, YacTOTa W TEPHOJ
KOJICOaHM MaTeMaTHYEeCKOTO W MPYKHHHOTO MAasSTHUKOB, ONTHYECKas
CWia CcoOWparomie JMH3bI, pPaJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpPCHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJIHATH
U3MEpPEHUsI, CIeAys] MPEIJOKEHHOW WHCTPYKIIMU, BBIYUCISTH 3HAYEHUE
BEJTMYMHBI U aHAJIM3UPOBATH IMOJTYyUEHHBIE PE3yJIbTaThl C YUETOM 3aTaHHON
IIOrPETHOCTHA U3MEPEHUN;

COOJII0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH TIPH padoTe ¢ 1ab0paTOpHBIM
000Opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPW3HAKM W3YYEHHBIX (PHU3WYCCKUX MOJIeTeH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPIOE TEIO0, TOUYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKAsI JIMH3a, IJIaHeTapHasi MOJIETb aTOMa, HyKJIOHHAs! MOJICITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIMIBI  JEHCTBUA W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCcaHus (B TOM YHCIE:



CIUJOMETp, TATUYUKU IIOJIOKEHHS, PACCTOSHHUS M YCKOPEHHUS, DPaKera,
9XOJIOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOIN, JIO3UMETp, Kamepa BuiabcoHa), HCHONB3ysd 3HAHHUA O
CBOMCTBaX (PU3MYECKUX SBICHUM W  HEOOXoAumble (hU3MUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BATh CXEMBl U CXEMaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUIECKHX MPOLIECCOB MPH
peleHnn  y4yeOHO--IPAKTUYECKUX 3a/1ady, ONTHYECKUE CXEMBbl IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLIEl JINH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  MPUMEPAX)
NPAaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUA B TOBCEIHEBHOM
KU3HU I obecrieueHus: 6€30MacHOCTU MPH OOpaIleHUH ¢ PUOOpaMH |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10POBbs U COOJIIOJICHUSI HOPM
HKOJIOTUUECKOTO MOBEICHUS B OKpYXKaroIlel cpesie;

OCYIIECTBISATh TOWCK HHPopManuu (U3MYECKOTO COJEp)KaHUs B
HuTepHeTe, caMOCTOATENbHO (HOPMYIINPYS MOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEeNICeHUs] JOCTOBEPHOCTH MOJYYCHHON HH(POPMAIIMH Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBIIIOJHEHUU YUYE€OHBIX 3a/laHUN HAYYHO--TIOMYJIIPHYIO
JIUTEPATYPY (HPU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MHTepHer, Biagerb NpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBanusi ”HGOPMAIIUU U3 OJTHONU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE
uHGOpMAIlMUM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTrO COAEpIKaHMS,
nyOJMYHO MPEJICTABIIATh PE3YyAbTaThl IPOESKTHOW WIIM UCCIIEI0BATENBCKON
NEATENbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro pasjaena (U3MKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayAuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB
Ne HaumenoBanue pa3jiejioB 1 TeM DJieKTpoHHbIe (HU(poBLIE)
n/n nporpamMMbl Beero IIpakTiaeckue 00pa3oBaTe/bHbIE pecypchbl
padoThI
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
11 Dusuxka - HAYka O IPHPOJIe 2 https://m.eds00.ru/7f416194
bubnuorexa [JOK
12 QU3HIECKHE BEITTHHEL 2 1 https://m.edso00.ru/7f416194
. bubnuoreka [JOK
1.3 EcrecTBeHHOHay4YHBIH METO/ MO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Hroro o pasneny 6
Pasnen 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
bu6nuoreka [IOK
2.1 Ctpoenne serectsa 1 https://m.eds00.ru/7f416194
JIBM>XeHUE U B3aUMOJICICTBUE YaCTHIL bubmuorexa [JOK
2.2 BEILIECTBA 2 1 https://m.edso00.ru/7f416194
bu6nuoreka [IOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https://m.edso00.ru/7f416194
Hroro no pazneny 5
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Paznea 3. IBu:xeHue U B3auUMo/ieilicTBHE TeJl

bu6nmoreka [IOK
31 MexaHK€eCkoe ABIDKCHHE 3 https://m.eds00.ru/7f416194
bu6nmoreka [IOK
3.2 Mnepuys, Macca, INOTHOCTE 4 https://m.eds00.ru/7f416194
bubnnoreka IIOK
3.3 Cura. Bunpt cun 14 https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
JaBnenue. Ilepenava naBieHust TBEPABIMU bu6nmoreka [IOK
41 TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 HaBneHue KAAKOCTH 5 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChepHOE aBenne 6 https://m.eds00.ru/7f416194
JleiicTBHE KUAKOCTU U Ta3a Ha MOrpyXEHHOE bubnmnorexka HOK
4.4 B HUX T€JIO ! https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTh. JHEprus
bu6nuoreka [IOK
5.1 Pabora 1 MOIIHOCTH 3

https://m.edso0.ru/7f416194
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bu6nuoreka [IOK
52 IIpocTbie MexaHH3MBL 5 1 https://m.edso00.ru/7f416194
bu6nmoreka [IOK
5.3 MexaHmieckas IHeprus 4 1 https://m.edso00.ru/7f416194
Hroro no pazaeny 12
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
8 KUIIACC
KoanuectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JyekTpoHHbIe (IU(PPOBBIE)
Ne n/mn . IIpakTnuyeckue
porpamMmblI Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbI
Pa3nen 1. TeruioBble siBjieHUS
. bu6mmorexa [IOK
1.1 CrpoeHue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 Tennossie mponeccer 21 5 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 28
Pa3zgen 2. diekTpruyeckre 1 MAarHUTHbIE SIBJICHUSA
DJIEKTPUYECKUE 3apAIbl. 3apsSKEHHBIE Tela U bubmuorexa [JOK
2.1 NX B3aNMOJIEUCTBHE 7 - https://m.edsoo.ru/7f4181ce
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. . bubnuoreka [JOK
2.2 [TocTOSIHHBIN 27EKTPUUECKUN TOK 20 7 hitps://m.eds00.ru/7f4181ce
bu6mmoreka [JOK
2.3 MareuTHEE TBICHHA 6 1.5 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 ONeKTPOMArHUTHAs MHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 145
9 KJIACC
KoanuyecTBO 4acoB
No 11/ HaumeHnoBaHuUe pa3/iesioB U TEM DyekTpoHHbIe (IU(PPOBBIE)
[1]
I aporpammer Beero IpaxTiieckne o0pazoBaTebHbIE pecypchbl
padoThI
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHndecKkoe ABMXKEHHE U CIIOCOOBI ero bu6mmoreka [JOK
11 OTHMCaHUS 10 1 https://m.edsoo.ru/7f41a4a6
5 bu6mmoreka [JOK
12 BsanmozelicTBre Ten 20 3 https:/m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHbI COXpaHEHNs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 40
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Pa3zgen 2. MexaHnndecKHne KOJe0aHUA U BOJTHBI

bu6mmoreka [JOK
2.1 Mexamiieckue Konebanms / 3 https://m.eds00.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuueckre BOJIHBI. 3BYK 8 3 https://m.edsoo.ru/7f41ada6
Htoro no pazneny 15
Paznen 3. DiaekTpoMarHuTHOE 1MoJie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUTHOE MOJIE U bubnuorexa [JOK
31 ANEKTPOMATHUTHBIE BOJIHBI 6 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ ABJIEHUSA
bu6mmoreka [JOK
4.1 3aKOHBI paCIIPOCTPAHCHUS CBETA 6 2 https:/m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznoxxenue 6enoro ceera B CHEKTP 3 2 https:/m.edsoo.ru/7f41a4a6
Wroro no pazueny 15

Pa3zgen 5. KBaHTOBLIE IBJICHUSA



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

bu6mmoreka [JOK
51 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 Crpoenue aToMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 Aneptble peakuum ! 1 https://m.eds00.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe1bHO-00001IAK0IINIT MOAYJIb
[ToBTOpEHME M 0000IIEHNE CONEePKAHUS bu6mmoreka [JOK
6.1 Kypca ¢u3uku 3a 7-9 kinace 9 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

DJIeKTpOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

®dusuka — HayKa o npupoje. SABieHus

1 MPUPOJIBI 1
2 dusnuecKkue ABICHUS 1
3 Ou3nyecKue BEIMYNHBI U X U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenne
4 TEMIIEPATYPHI IPU TTOMOIIIH KUIKOCTHOTO 1
TEPMOMETPA U JATUHKA TEMIIepaTyphl"
MeTtopl HayuHOTO NO03HaHUs. OnucaHue bubnmnorexka HOK
5 (GU3HYECKUX SIBJICHUHN C ITOMOIIBIO MOJIEIIEH 1 https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:
JTAIBHOCTH MOJETA IapUKa, MyIEHHOTO
6 TOPU30HTANIBHO, TEM O0JIblIe, YeM Oosble 1
BBICOTA ITycKa"
Crpoenue BemiectBa. ONBITHI,
7 JIOKa3BIBAIONINE JUCKPETHOE CTPOECHHE 1 Bubnmorexa [IOK
BEILlECTBA https://m.edsoo.ru/ff09fe0a
but6mmoreka [IOK
8 JIBI>KEHME YacTHUI] BEIECTBA 1

https://m.edsoo.ru/ff0a013e
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Vpok-uccinenopanne  «ONOBITHI 1O

9 HaOJIIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI. bubnmoreka [JOK
O6o06menne no pazneny «llepBonavansHbie https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA
MexaHnveckoe ABMXEHHE. PaBHOMEpHOE 1 bu6nunoreka [IOK
12 HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubnnoreka IIOK
13 Cxopocts. EAMHULBI CKOPOCTH https://m.edsoo.ru/ff0a079c
bubnnoreka IIOK
14 PacteT MyTH 1 BpEMEHH ABIKCHH https://m.edsoo.ru/ff0a0ae4
bubmmoteka [IOK
15 Nuepuusa. Macca — Mepa HUHEPTHOCTHU TN hitps://m.edso0.ru/ff0a0c10
IInoTHOCTH BemiecTBa. PacueT Macchl u bubmmoteka [IOK
16 o0beMa Teja 1o €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas  pabora  «Omnpenenenue
17 IJIOTHOCTH TBEPAOTO TEa»
Pemenue 3agau nmo teme "IL1OTHOCTH bubmuorexa [JOK
18 BerecTra” https://m.edsoo.ru/ff0al23c
19 Cuta Kak XapaKTEepPUCTHKA B3aUMOICHCTBUS

ten. Cuna ynpyroctu. 3akon ['yka
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Jlabopatopnas ~ pabora  «M3ydeHue

20 3aBUCUMOCTH pacTsOKeHHS (Iedopmarun)
HPYKUHBI OT MPUIIOKEHHOUN CHUITBI»
21 [[SIBnenue TsroTenus. Cuia TSHKECTH
CBs13b MEXly CUJION TSKECTH U Maccoi
22 Teisa. Bec Tena. Pemenue 3amay mo reme bubnmorexa LHOK
" " https://m.edsoo.ru/ff0al778
Cuiia tsxectu
23 Cuita TSKeCTH Ha JpYIruX IJIaHeTax. bu6nuoreka [IOK
duznyecKre XapaKTePUCTUKH IITaHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuil. JluHamomeTp bubnmnoreka HOK
https://m.edsoo.ru/ff0al8cc
bubnnoreka IIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CroxxeHue IByX CHJI, HallpaBJIEHHBIX 110 bubmuorexa [JOK
26 OAHOM psiMoi. PaBHOAEHCTBYIOIAS CHIT https://m.edsoo.ru/ff0ala70
Pemenue 3amay mo Teme
27 " 32 n
PaBHOelicTBYIOIIAS CUIT
Cwita Tpenus u e€ BUIbl. TpeHue B mpupoe bubmuorexa [JOK
28 U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJBKESHHSI OT Bu6morexa IIOK

CHUJIBbI JAaBJICHUS U XapaKTepa
COIIPpUKACAOMIUXCA HOBCpXHOCTCﬁ»

https://m.edsoo.ru/ff0alcc8
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Pemenue 3amau Ha onpeencHue

30 PaBHOJICHCTBYIOIICH CUIIBI
Pemenne 3agau mo temaMm: «Bec Tenay,
31 «I"padrueckoe n300pakeHUE CHIIY, bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOJICUCTBYIOIIAS CUIT»
KoHTponbHast pabora 1o  Temam:
«MexaHndeckoe ABMKEHHE», «Macca,
32 IJIOTHOCTBY, «Bec Tenay, «I'paduueckoe
n300pakeHue crny, «CHIIBD»
Jasnenue. CriocoObl yMEHbILICHUS U bubmuorexa [JOK
33 YBEJIUYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6mmoreka [IOK
34 0T 00BbEMa, TEMIIEPATyPHI https://m.edsoo.ru/ff0a2376
[Tepenaua naBneHust TBEPABIMU TEIIAMU, bu6nunoreka [IOK
35 SKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
JlaBiaeHHe B )XHMAKOCTH U ra3e, BRI3BaHHOE bu6nuoreka [IOK
36 JIEHCTBUEM CHUIIBI TSKECTH https://m.edsoo.ru/ff0a2718
Pemrenne 3anau o teme «JlapneHue B bubmuorexa [JOK
37 JKHAKOCTH U rasze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
33 bubmuorexa [JOK
Coobmarommuecs cocyibl https://m.eds00.ru/ff0a2970
. bu6nuoreka [IOK
39 ['mapaBiamyaeckuii mpecc

https://m.edsoo.ru/ff0a3136
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Manomertpsl. IlopiHEBON KUIKOCTHBII

40 Hacoc
ATtmochepa 3eMiIH U IpUIUHBL e bubmmoreka [IOK

4l CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a

bu6nuoreka [IOK

42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
N3mepenue atmocdepHoro aaBineHus. OnbIT bubnmnoreka HOK

43 https://m.edsoo.ru/ff0a2d
Toppuuenau ps://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka [JOK

44 https:
BBICOTBI HaJ] YDPOBHEM MOPsI ps://m.edsoo.ru/ff0a2fc4
bapometp-anepousa. Armocdeproe bubnmnoreka HOK

45 JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3amad mo reme " AtmochepHoe

46 naBieHue"
JleiicTBUE KUAKOCTH U Ta3a Ha

47 MIOTPYKEHHOE B HUX TEJO. APXHUMEI0BA brbmmorexa LHOK
cuiia https://m.edsoo.ru/ff0a3276
JlaGopatopHass pabota «OrmpeneneHue

48 BBITAIKUBAIOILEN CUIIBI, IEHCTBYIOIIEH Ha Bubmmorexa IIOK
TEJO, MOrPYKEHHOE B KUIKOCTE https://m.edsoo.ru/ff0a33fc
JlaGopatopHast paboTa 1o Teme

29 «HMccnenoBanue 3aBUCUMOCTH Beca TeJa B Bu6muorexa [JOK

BOJIE OT 00bEMA MOTPYKEHHOH B KUAKOCTb
4acTH TeJla»

https://m.edsoo.ru/ff0a3514
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bu6nuoreka [IOK

50 Inasanue e https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpynpoBaHue

51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U
omnpezaeneHue e€ rpy30noabEMHOCTH"
Pemnrenne 3amau mo tremaM: «IlmaBanue

52 cynoB. Bosayxomnasanuey, «J/lapnenue But6moreka [IOK
TBEpIIBIX TeJ, KHAKOCTEH U ra3oBy https://m.edsoo.ru/ff0a3654
KonTpomnpHas padora o Teme «JlaBienue

53 TBEPABIX T, KUIAKOCTEH U Ta30B)»

bubmuorexa [JOK
54 Mexannieckas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK

55 MomwHoCTs. EAMHULbI MOLHOCTH https://m.edsoo.ru/ff0a3f82
Vpok-uccnenoanne "Pacu€ér MmoiHOCTH,

56 pa3BuBaeMoM MpH Mo IbEME 10 JiecTHHUIIE"
IIpocTeie Mmexanu3Msbl. Peruar. PaBHoBecue

57 CHUJI Ha pblyare
Peryaru B TexHuUKe, OBITY W TIPHPOJIC.

58 JlaGopaTopnas padora «HMccnenosanue Bu6moreka [IOK
YCOBHIT PABHOBECHS PHIHAray https://m.edsoo.ru/ff0a478e
Pemenue 3agad mo reMme «Y CI0BUS but6mmoreka [IOK

59 PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6

60 Koaddunuent noneznoro neicTBust
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Mexanu3ma. Jlaboparopnast pabora
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»

Pemenue 3agau no reme "Pabora, bu6nuoreka [IOK
61 MortHocTh, KIT/" 1 https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunernueckas u bubmumoreka [IOK
62 MOTEHLAIbHAs SHEPTUS 1 https://m.edsoo.ru/ff0a4252
. bubnuoreka [JOK
63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1 https://m.edso0.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
64 M3MEHEHHUS KUHETUYECKON U 1
MOTEHIMAIbHON SHEPIUH MPU CKaTbIBAHUHU
TeJa 10 HAKJIOHHOMU IJI0CKOCTH"
KonrtponsHas padora no reme «Pabota u
65 MOIIHOCTb. DHEPTUSD) 1
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubmuoreka [JOK
66 TeMe "MexaHHuecKoe IBHKeHuE" 1 https://m.edsoo.ru/ff0a4ee6
PesepBuslit ypok. Pabora ¢ Tekctamu mno
67 teme "JlaBieHue TBEPABIX TEI, KUAKOCTEN U 1 bubmiorexa [TOK
razos” https://m.edsoo.ru/ffOa4ffe
Pesepubrii ypok. Pabora ¢ Tekctamu mo
68 teme "Pabora. MoutHocTs. DHeprus” 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

8 KJIACC
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KoanuecTBo 4acoB

JIeKTPOHHBbIE NN (pPOBbIE

Ne i/ Tema ypoka
Beero o0pa3oBaTejbHbIe pecypchl
OCHOBHbBIE TIOJIOKEHUS
1 MOJIEKYISPHOKHHETHIECKOM TEOPUH U UX 1 Bubmorexa [IOK
OTIBITHBIE TIO/TBEPKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mopenu TBEPAOro, JKUAKOTO U bubmuorexa [HOK
3 ra3000pa3HOro COCTOSHUH BEIIeCTBA 1 https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
ra3000pa3HOro COCTOSIHUI BEIecTBa Ha
4 OCHOBE I10JIOKEHHI 1
MOJICKYJISIPHOKMHETUYECKON TEOpUH
bu6nuoreka [IOK
5 Kpucrannuueckue u amopgHbIe Tena 1 hitps://m.eds00.ru/ff0as800
CMaunBaHue ¥ KanWIISIPHOCTD. bubmuoreka [JOK
6 [ToBepXHOCTHOE HATSKECHHE 1 https://m.edsoo.ru/ff0a5530
bubmmoteka [IOK
! Tenmoroe paclUpeHHE U CRATUC 1 https://m.eds00.ru/ff0a5a26
Temmeparypa. CBsi3b TEMIIEpPATYPHI CO
8 CKOPOCTBIO TETIOBOTO IBUKCHHUS YaCTHI 1
Buytpennss sueprus. CiocoObl M3MEHEHUs bubnmoreka [JOK
9 BHYTPEHHEHN DHEPIUU 1 https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Buasl Tennonepenaun 1

https://m.edsoo.ru/ff0a6412
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Ypok-koudepennus "IlpakTnueckoe

bu6nmmoreka [IOK

1 HCII0JIb30BAHUE TEIJIOBBIX CBOMCTB BEILLIECTB https://m.edsoo.ru/ff0a65c0
Y MaTepHUasioB B IEJIAX dHEprocoepexeHus"
KonnuectBo TemioTel. Y aenpHas bu6nuoreka [IOK

12 TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976

" YpaBHeHHE TEIUIOBOTO OalaHca. bubmuorexa [HOK
TemnooOMeH U TEMIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccienoanue

14 SBIIEHHS TEILIOOOMEHA IIPY CMELIUBAHUY bubnmorexa LIOK
XOJOMHOI U ropsiaeii BObI" https://m.edsoo.ru/ff0a6a98
Pacuer konnuecTBa TEIIOTHI,

15 HE00XO0UMOTr0 JIsl HArpeBaHUs TeNla U
BBIJICJISIEMOTO UM TIPH OXJIQKICHUH
JlaGopatopHas pabota "OnpezneneHue bubmuoreka [JOK

16 yAEJIbHON TEMJI0EMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus ToIMBa. Y ieibHasi TerjaoTa bubnmnorexka HOK

17 CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE

18 KPUCTAITMYECKUX Tell. Y IelbHasl TerioTa bubmmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TUTaBIICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubmumoreka [JOK

YHCHBHOﬁ TCIJIOTHI IJIABJICHUS J'IL,Z[a"

https://m.edsoo.ru/ff0a72fe
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[TapooOpa3oBanue U KOHIEHCALIHSL.

bu6nuoreka [IOK

20 Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbnas remiora
napooOpa3oBaHus U KOHJICHCALIUH. Bubuoreka ITOK
aTMoc(hepHOro JaBICHHUS

2 Brnaxxnocts Bo3nyxa. JlabopaTopnas padora bubmmoreka LIOK
"OmnpeneneHre OTHOCUTENLHON BIaXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
Pemenue 3a1au Ha onpeeneHre BiIa)KHOCTH

23 BO3/yXa
[TpuHIMIBI paOOTHI TETIJIOBBIX JABUraTENCH.

24 [TapoBast TypOuHa. /Burarens BHyTpeHHETr 0
CrOpaHus
KIIl rertoBoro asurarens. TenaoBsie bubmuotexa [JOK

25 JIBUTATEIM U 3alIUTa OKpYKaroLel Cpebl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHUs M MPEBPAIIECHUS SHEPTHH

26 B TEIUIOBBIX IIpoLeccax
ITonroToBka K KOHTPOJIBHON paboOTE MO TeEMe

27 "TeroBele sBneHus. M3MeneHme EH6H/I;IOTeé<a HO/I:f .
arperaTHeIX COCTOSIHMM BenecTa' ttps://m.eds00.ru/ff0a83
KonTtponbHas pabora o Teme "TenoBbie

28 sBIeHNs. I3MEHEHHE arperaTHbIX Bubmmorexa LIOK

COCTOSIHH BerrecTBa"

https://m.edsoo.ru/ff0a86ae
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OnexTpusanus Tei. JBa poja 3MeKTpUIeCKUX

29 3apsi0B
VYpoxk-uccienopanue "IneKTpusaius Tei

30 WHYKIMEN U NPU COMTPUKOCHOBEHUH"
B3anmoaeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6nmoreka [IOK

31 Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HampsokeHHOCTh

32 3JIEKTPUIECKOro moJist. [IpuHimn bubmmorexa LIOK
CYIEPHO3HIHH YIEKTPUEECKUX MOt https://m.edsoo.ru/ff0a8ala

33 Hocurenu anekTpuueckux 3apsiioB.
DneMeHTapHbIii 3apsia. CTpoeHue aroma

34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bu6nuoreka [IOK
COXPAHEHHUs JIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
Pemienne 3amau Ha TIpPUMEHEHHE CBOMCTB bubnmnorexka HOK

35 ANEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKU TOK, YCIOBHUS €TI0

36 CylLIECTBOBaHUS. VICTOUHHUKH brbmmorexa LHOK
IEKTPHHEECKOTO TOKA https://m.edsoo.ru/ff0a95a4

37 . bubmmorexa [JOK
HeHCTBHS DIEKTPUECKOro Toka https://m.edso0.ru/ff0a96h2
VYpok-uccnenoanue "Jlelicreue

38 AIIEKTPUYECKOTO TTOJISI Ha TTPOBOIHUKY H

JTUAJIEKTPUKH"
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DJIEKTPUYECKUI TOK B MeTajuiax,

bu6nmoreka [IOK

39 JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKkas Uenb U €€ COCTaBHbIC YaCTH

a1 Cuna toka. JlabopaTopHas paborta bubnmoreka [JOK
"U3MepeHue U peryIMpoBaHie CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DJIeKTpruYecKoe HanpsikeHue. BoinbTMmerp.

42 JlaGopaTopHas pabora "Usmepenue u bubmiorexa [OK
pEryIHpOBaHHE HATPKEHHS" https://m.edsoo.ru/ff0a9el14
ConpoTuBjieHUE MPOBOJHUKA. Y ACIBHOE bu6nunoreka [IOK

43 COINPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCUMOCTh
IEKTPUIECKOTO COTIPOTHBIICHUS Bu6mmorexa LIOK

44 IIPOBOJAHMKA OT €TO IITHMHEL, IUIOIIa 11 https://m.edsoo.ru/ff0aa738
MONIEPEYHOr0 CEUeHusl U MaTepuana”
3aBUCHMOCTh CHIIBI TOKA OT HaIPsHKCHHUS. bubnmnoreka [JOK

45 3akon OMa A7 ydacTKa [enu https://m.edsoo.ru/ff0aa44a

46 JlabopaTtopHast pabora "HccnenoBanue bubmuotexa [JOK
3aBUCUMOCTH CHJIBI TOKA, UIYILETO YEpe3 https://m.edsoo.ru/ff0aa04e
PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPa U
HanpsDKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE

COCIMHCHUA ITPOBOAHHNKOB
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JlaGopaTtopHas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU

bu6nmoreka [IOK

48 [IOCJICI0BATEIIBHOM COCINHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHuas pabdota "IIpoBepka npaBuia

49 JUISL CUITBI TOKA TIPH [apajlieIbHOM But6moreka [IOK
COEIIMHEHHH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
Pemenue 3a1ay Ha npumeHeHue 3akoHa Oma bubnmnoreka [HOK

50 JUUISL Pa3JIMYHOTO COCAMHEHHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOITHOCTH IEKTPUIECKOTO TOKA. bubnuoreka [JOK

o1 3akon Jixoys-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtophast pabora "Onpeznenenue bubmuorexa [HOK

52 paboThl ¥ MOIIIHOCTH 3JIEKTPUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTPUUYECKHE IIETH U MOTPEOUTENN

53 3JIEKTPUYECKOM dHepruu B ObiTy. KopoTkoe bubnmorexa [IOK
3AMBIKAHIIE https://m.edsoo.ru/ff0ab660
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

- "DnexTpuyueckue 3apsaapl. 3apsHLKEHHBIE Tela Bu6nuoreka IIOK
U MX B3auMoaencTBus. [TocToSHHBIN https://m.edso0.ru/ff0abd2c
3JIEKTPUYECKUN TOK"
KonTponbhas pabota mo Teme

55 "JNeKTpUUecKre 3apsabl. 3apsKeHHBIE Tena bubmmorexa LIOK

" X B3aumoeiicTBus. IlocToIHHBIN

https://m.edsoo.ru/ff0abea8

ANIEKTPUYECKHUI TOK"
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56

ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC

57

Vpok-uccinenopanue  "Uzydenme — mosei
HOCTOSIHHBIX MAarHuToB"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarnautHoe 1oine. MarHuTHOE 1moJjie 3eMITH 1
€ro 3HadyeHue 71 KU3HU Ha 3emie

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruutHoe nose
AIIEKTPUYECKOr0 ToKa MaruuTtHoe roie
KaTylIKu ¢ TOKOM

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acld?

60

[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
JlaboparopHas pabota "M3yuenue nericTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOBUTATEh OCTOSIHHOTO TOKA.
Hcnonp3oBaHue 35eKTpoaBUraTeneii B
TEXHUUYECKUX YCTPONUCTBAX U Ha
tpancnopre. Jlabopatopuas pabora
"KoHcTpynpoBaHue 1 u3yueHue padboTsl
aNeKTpoBUrarTess'

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

62

OnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu. [Ipasuio Jlenna

63

Onekrporerepatop. CrocoOb! MOTyYeHUS
ANEKTPUUECKOI PHEPTUU. IIEKTPOCTAHIIII
Ha BO300HOBIIIEMBIX NCTOYHHUKAX SHEPTUun

64

[ToaroroBka Kk KOHTPOIBHOU paboTE MO TeEMe
"DJIeKTpUUECKUE U MAarHUTHBIE SIBICHUS"

65

KonTpomnpHas pabota mo Teme
"DNIeKTpUUECKNE U MATHUTHBIC SIBIICHUS "

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acb14
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66 PesepBHsIit ypok. Pabora ¢ TekcTamu 1mo 1 bubnmoreka [JOK
teMe ""TeroBble siBIIeHUS" https://m.edsoo.ru/ffOacc5e
PesepBHblit ypok. Paborta ¢ Tekctamu 1o bubmumoreka [IOK
67 Teme "II0CTOSHHBIN 3IIEKTPUYECKUHA TOK" 1 https.//m.edsoo.ru/ffOacdc6
PesepBHbIii ypok. PaboTa ¢ Tekctamu mo
68 teMe "MarauTHbIC SBJICHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Ne i/m Tema ypoka
Beero o0pa3oBaTejibHbIE PeCypChl
Mexanunueckoe aBrkeHue. MarepuanbHas
1 TOYKA 1
Cucrema orcuera. OTHOCUTEILHOCTh bu6nmoreka [IOK
c MEXaHUYECKOTO IBHKCHUS 1 https://m.edsoo.ru/ff0ad474
3 . 1 bu6mmoreka [IOK
PaBHOMEpHOE IPAMOIMHEHOE JBHYKEHUE hitps://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE MpsMOTUHEHHOE
4 nBkeHue. CpelHssi 1 MTHOBEHHAs 1
CKOPOCTH
[IpsimonuHetHOEe paBHOYCKOPEHHOE bubnmnorexka HOK
5 NBIDKEHUE. Y CKOPEHUE 1 https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOTUHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpezaenenue
7 YCKOPEHHMS TeJIa IPH PABHOYCKOPEHHOM 1 bubnmorexa LHOK
BHYKEHHH 10 HAKIOHHOMN IIOCKoCTH" https://m.edsoo.ru/ff0adb18
8 CBobOoanoe magenue tea. OneITel [anumes 1
PaBHOMEpHOE JBHKEHUE TIO OKPYKHOCTH.
9 [Tepuon u yacToTa obpamenus. JInHeiinas u 1 Bubnmorexa IIOK

yrioBast CKOpOCTHU

https://m.edsoo.ru/ff0ael76
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10

LlenTpoCcTpEMUTENBHOE YCKOPEHUE

. bubnmnoreka HOK

11 [Iepsbiit 3axk0H Hprotona. Bektop cuisl hitps://m.eds00.ru/ff0ae612
Bropoii 3akon HerotoHa. bubmuorexa [JOK

12 PaBHopelicTByOIIasA criia https://m.edsoo.ru/ff0ae72a
Tperuii 3akon Hetotona. Cynepno3uuus bubnmnoreka HOK

13 cuil https://m.edsoo.ru/ff0ae982
Pemienue 3agau Ha mpuMEHEHNE 3aKOHOB bubnuorexa [HOK

14 HprotoHa https://m.edsoo.ru/ff0aeb6c
bubnnoreka IIOK

15 Crna ynpyrocru. 3ako I'yka https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anay no teme «Cuia ynpyroctu»

JlaboparopHas pabota «Onpenenenue bubnmnoreka [JOK

17 JKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoteka [IOK

18 Cruna Tpenms https://m.edso0.ru/ff0af738
bu6mmoreka [IOK

19 Pemenue 3amau mo reme «Cuiia TpeHUsD hitps://m.eds00.ru/ff0afa26
JlaboparopHas pabota "Onpenenenue bubnmnoreka [JOK

20 K03 PHIIMEHTA TPEHUS CKOIBbKEHUS" https://m.edsoo.ru/ff0af8be
91 Pemenne 3anau mo teme "3akonsl HproToHA. but6mmoreka [IOK

Cuna ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/ffOafb8e
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Cua TsSHKeCTH U 3aK0H BCCMHUPHOT'O

29 TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO Bubmmorexa LIOK
[aeHus https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT

23 rpaBUTalMOHHOTrO LeHTpa (ConHedHas
cucrema). ['anaktuxu"

Pentenue 3amaud mo teme "Cuiia TSHKECTU U bu6nmoreka [IOK

24 3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8

25 [TepBast kocMHYECKasi CKOPOCTb. bubnmnoreka HOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe Bu6nuoreka IIOK
TBEPJIOTO TeJIa C 3aKPETIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIeHus

27 MowmenT cuinsl. LleHTp TsKecTH
Pemenne 3amau mo reme "MOMEHT CHUJIEL. bu6mmoreka [IOK

28 ]_[eHTp TsKecTu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe

29 "MexaHHn4eCKoe ABMKCHHUE. bubmorexa LIOK

o " https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbhas pabota no teme
30 "MexaHHn4eCKOe ABIKCHHCE. brbmotexa LIOK

Bsaumonericteue Tea"

https://m.edsoo.ru/ffOb06ec
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Nmnynbce Tena. Umnynbe cuiibl. 3aK0H

31 COXpaHeHMs UMIYJbca. YIIpyroe u Bubnmorexa IIOK
HeyTIPYroe B3aHMOJIEHCTRIE https://m.edsoo.ru/ff0b07fa
Pemenue 3anay no teme "3aKOH cCOXpaHEHMUsI bubmmoreka [IOK
32 uMITynsca” https://m.edsoo.ru/ffOb096c
VYpok-koudpepenuus "PeakTuBHOE ABMKEHHUE
33 B IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexanunueckasi paboTa U MOIIHOCTb https://m.edsoo.ru/ffob0as4
Pabora cuiibl TSKECTH, CUITBI YIIPYTOCTH U bubnuoreka [JOK
35 CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHass pabota «Omnpenenenue
36 paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM
JBUKEHHUH Te€Ja 10 TOPU30HTATbHON
MOBEPXHOCTU»
CBs13b sHepruu u paboTsl. [loTeHnnanpHas
37 JHEprus
Kunernueckas sneprus. Teopema o bubnmnorexka HOK
38 KHMHETUYECKOW DHEPTUU https://m.edso00.ru/ffOb0c32
39 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE
JlaGopaTtopHas pabota «/3ydeHue 3akoHa bubnuotexa [JOK
40 https:
COXPAHEHUs DHEPTUN ttps://m.edsoo.ru/ffOb12fe
1 KonebarenpHoe NBHKEHHUE B €TO but6mmoreka [IOK

XapaKTEPUCTHUKHU

https://m.edsoo.ru/ff0b1858
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3aryxaromue Konebanus. BeiHyX1eHHbIE

bu6nuoreka [IOK

42 Kosiebanus. Pezonanc https://m.edsoo.ru/ffob20f0

43 MaremaTuyecKuil ¥ NPy KUHHBIA MAsITHUKH
VYpok-uccienoBanue «3aBUCUMOCTh

44 HIeproia KOJIEOaHUi OT KECTKOCTH Bubnmorexa IIOK
NPYKHHBI H MACCHI IPY3a» https://m.edsoo.ru/ff0b197a
[IpeBpatenue sHEPTUN IPU MEXAHHIECKUX

45 KOJICOAHUSIX
JlaboparopHas pabota «Onpenenenue

46 Y4acTOTBl M Iepuojga  KojeOaHwi But6moreka [IOK
MPYKHHHOTO MAATHHKAY https://m.edsoo.ru/ffOblaec
JlaGopaTopHas pabora «[IpoBepka

47 HE3aBMCHMOCTH [IEPUOIa KOoJIeOaHuii rpysa, bubmiorexa [OK
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
Mexannueckue BoJiHbl. CBOMCTBA

48 MEXaHUYECKUX BOJH. [IpoosibHbIE U bubmiorexa [TOK
MOTIEpETHbIE BOMHEI https://m.edsoo.ru/ffOb21fe

49 Ypok-koupepenius "MexaHHUeCKUE BOJHBI
B TBEpI0M Tene. CelicMuieckre BOTHBI"

50 3ByK. PactipocTpaneHue u OTpakeHHUE 3ByKa
Ypoxk-uccnenosanue "HabmroneHue

51 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

- I'pomMKOCTBH 3ByKa M BBICOTA TOHA.

AKYCTHYECKHI pe30HaHC
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Ypok-koHpepenmus "YapTpazByk u

bu6nuoreka [IOK

53 UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe

54 "3aKOHBI COXpaHEHHUs. MeXaHnIecKHe Bubmorexa IIOK
T p—— https://m.edsoo.ru/ff0b25f0
KoHTposbHast pabota 1o teme "3akoHbI

55 coxpaHeHus. MexaHndyeckue KoyiedaHus u
BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubmuorexa [HOK
DIIeKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe

o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana

- JIEKTPOMArHUTHBIX BOJIH. Vcronbp3oBaHme Bu6mmorexa LIOK
3JI€KTp0MaFHI/ITHI)IX BOJIH OJIA COTOBOﬁ https//medsooru/ffObeeG
cBs3u"
Ypok-uccnenosanue "M3ydueHne cBOICTB

59 3JIEKTPOMATHUTHBIX BOJH C TMOMOLIBIO bubnmorexa LHOK
MOGHITEHOTO Tesedona” https://m.edsoo.ru/ffOb2c6c

50 Pemenue 3a1ay Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

61 DneKTpoMarHuTHasi IpUpoia CBETA. bubmuotexa [JOK
CkopocTh cBeTa. BoJTHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. [IpsmonuHeitHoe

62 pacmpocTpanenue ceera. 3armenus ConHna bubmiorexa [IOK

u JlyHsl

https://m.edsoo.ru/ff0b3658
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3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue

bu6nuoreka [IOK

63 3aJa4 Ha MPUMEHEHHE 3aKOHa OTPAKECHUS
cBeTa https://m.edsoo.ru/ff0b38c4
[Ipenomiienue cBera. 3aKOH MPEIOMIICHUS bubnmoreka [JOK

64 cBeTa https://m.edsoo.ru/ff0b3aea
[TommHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcronbs30BaHue MOIHOTO BHYTPEHHETO brbmorera LIOK
OTPAKCHHS B ONTHYCCKUX CBETOBOAAX hitps://m.edsoo.ru/ff0b3coc
JlaboparopHnas pabota "Hccrnenoanue
3aBUCHUMOCTH YTJIa IPENOMIICHHUSI CBETOBOTO

66 Jy4a OT yIJia NaJieHHus Ha TPaHUIEe
"Bo3nyxcrexio""

Ypok-koH(pepenmus "Vcnons3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

68 o bubmuorexa [JOK
Jlam35l. ONTATECKAs CHIIA JIMHSH https://m.edso0.ru/ff0b3f2c

69 - 5 . bubmuoreka [JOK

OCTPOCHHUC H30OPAKCHUH B JIMH3AX https://m.edsoo.ru/ffOb444a
JlaGopatopHas pabota "OnpezneneHue
70 (hOKYCHOTO PacCTOSHHUS U ONTHIECKOH CHIIBI brbnnorexa LIOK
o " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
1 JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bu6muoreka [JOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e

https://m.edsoo.ru/ff0b4684

Ypok-koHpepenmus "JledexTsr 3penus. Kak

73 COXpaHMTb 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Herortona. Cllo)KeHUEe CIEKTPAIbHBIX IIBETOB. bubnmorexa LIOK
Jlucriepcus cBeta https://m.edsoo.ru/ff0cOf4c
JlaboparopHas padota "OnbITHI 110
pa3I0KEHUIO OENIOro CBeTa B CHEKTP U Bu6morexa IIOK
& BOCTIPUATHIO LIBETA IIPEAMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
Ypoxk-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: AUcIepcHsi, UHTepPepeHus u
nudpakmms"
OmneiTel Peszepdopaa v rmianerapHas Mojiemb bubnuoreka [JOK
[l aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
29 Hcnyckanue 1 MorjaouneHne cBeTa aTOMOM. bubnmnorexka HOK
KBanTsl. JInHeHyaThIe CIEKTPEI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "Habntonenne ciekTpoB bubnmnoreka [JOK
80 UCIyCKaHUs" https://m.edso0.ru/ff0c1550
. bubnmoreka [JOK
8l PannoakTiBHOCTS H €2 BA/EI https://m.eds00.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK

MOACTb

https://m.edsoo.ru/ffOc18ac
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bu6nmoreka [IOK

83 PanuoakTuBHBIC IpeBparieHus. M30Tombl https://m.edsoo.ru/ffoclald
Pemenne 3agau mmo teme: "PagnoakTUBHEIC bu6nuoreka [IOK

84 npeBpauieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-konpepenus "PaguoakTuBHbIC bubnmnoreka HOK

86 U3JIy4E€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnnorexka HOK

87 3aps0BOIO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprusi CBs3U aTOMHBIX sep. CBs3b bubnmnoreka [HOK

88 MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
Pemenue 3amgau no reme "Snepueie

89 peakiuu"

" Peakuuu cunTe3a u neneHus saep. bubnmnorexka HOK
Ucrounvku suepruu ConHia u 3BE371 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.

91 JleficTBHSA paguOaKTUBHBIX U3y4YE€HUN Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe Mo TemMe
92 "DEeKTPOMarHuTHOE TMOJIE. bubnuotexa [JOK

DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
sBiIeHus"”

https://m.edsoo.ru/ff0c223e
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KonTtponpHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.

93 5
JICKTPOMAarHUTHEIE BOJTHBI. KBaHTOBBIC

SIBJICHUS"
[ToBTropenue, 0600menue. JlabopatopHsie bubmumoreka [IOK

94 paboTel 1o Kypcy "B3aumopeiicrBue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 0600menHue. Pemenne

95 pacYeTHBIX U Ka4eCTBCHHBIX 33/J1a4 110 TEME bubmorexa LIOK
"Terosbic mponeccs” https://m.edsoo.ru/ff0c2572

96 IToBTOpenue, 0600IIeHNE. Pemenue bu6nuoreka [IOK
pacyeTHBIX U Ka4€CTBEHHBIX 3a/1a4 110 TeME https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarenci'”
IToBTOpeHue, 0600IeHNE. Permenue

97 pacYeTHBIX U KaYeCTBCHHBIX 33/J1a4 110 TEME brbmmorexa LHOK
"KTI] 51eKTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, o600menue. JlaboparopHsie bu6mmoreka [IOK

98 paboTel o Kypey "CBeToBbIE sBiICHMS" https://m.edso0.ru/ff0c2¢52
[ToBTOpenue, 0606menue. Padota ¢

99 TEKCTAMU 10 TeME "3aKOHBI COXPAHEHNS B bubnmorexa LHOK
Mexanuke" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, o606menue. Pabota ¢ bubnmoreka [JOK

100 TexcTaMu 1o TeMe "Kosebanus u BoJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota ¢ bubnmoreka [JOK

TekcTtamu 110 TeMe "CBeToBblie ABIeHUA"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, 0600meHne. Pabora ¢
102 TeKcTamu 1o TeMme "KBaHTOBas U siaepHast 1
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

COopnuk 3amad no ¢usuke s 7-9 wiaccoB. Jlykamuk B.WM., HBanoBa
E.B.KonTtposnbHbie paboThI 110 (PU3UKE AJI OCHOBHOM IIKOJBI. 7-9 KIIACCHI.

['ensdratr U.M. u ap.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Metonunueckoe nmocodue k nepepadborannomy no @I'OC yuebnuky «dusuka. 7-9

Kiace» aBropa A.B. Ileppimkuna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






