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IHOACHUTEJIBHAA 3AIIUCKA

IIporpamma 1o ¢u3uKke Ha YpPOBHE OCHOBHOIO 0OmIero oOpa3oBaHMs COCTaBI€HAa HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YypOBHE OCHOBHOH 00pa3oBaTelbHOM
nporpammsl, npenacraBieHHbix B PI'OC OO0, a Taxke ¢ yuérom (denepanbHO paboyeid MmporpamMmmbl
Bocnutanus u Konuenmuu npenojiaBanust yueOHoro npeamera «duzukay.

Conepxanue mporpamMmbl 1o (M3MKE HampaBlIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YyYaroMMXCsi M OPTaHU3aUI0 N3ydeHUs! (PU3UKH Ha eATeIbHOCTHOW OCHOBE. B mporpamme
1o (M3MKe YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOro mpeamera B peanmsaruu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yjIbTaTaM 0OydeHUs, a TAK)KE MEXIPEAMETHBIE CBSI3U
€CTECTBEHHO-HAYyYHBIX YUE€OHBIX IIPEIMETOB HA YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus.

[Tporpamma mo ¢u3HKe yCTaHABIMBACT paclpeaesieHue yaeOHOro MaTepraia mo rogaM o0ydeHus (1o
KJlaccaM), IIpeylaraeT MpUMEPHYIO IOCIIEI0BaTEIbHOCTh U3yUEHHUS! TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
IIPEMETHOTO COJIEpKaHUs U Y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroMXCsl.

IIporpamma mo ¢usuke paspaboTaHa C ILEIbI0 OKa3aHUs METOAMYECKOM IOMOIIM YYUTENIO B
CO3/1aHHUU pabouel IpPOrpaMMBl [0 y4eOHOMY IPEIMETY.

@usHKa SIBISETCS CUCTEMOOOPA3YIOIIMM JUIsi €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEAMETOB, MOCKOIBKY
¢bu3nyeckre 3aKOHbI JIe)KAT B OCHOBE MIPOLIECCOB U ABJICHUMN, U3ydaeMbIX XUMUeEl, O1onoruei, actpoHOMHUeH
u (usznyeckoi reorpaduei, BHOCUT BKJIAJ, B €CTECTBEHHO-HAY4YHYI0 KapTHHY MHUpA, HPEJOCTaBIIsET
Hanbosee siCHBIE O00Opas3lbl NMPUMEHEHUS HAYyYHOTO MeETOJa IO3HAaHUS, TO €CTh CI0CO0a TOIydeHUs
JIOCTOBEPHBIX 3HAHUI O MHpE.

OnHa M3 rIaBHBIX 33a4 (U3UYECKOro oOpa30BaHUS B CTPYKType oOIlero oopa3oBaHHs COCTOUT B
(OopMHPOBAHUHN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe Y 00yJaroIuxcs.

Wzyuenune ¢pu3uknu Ha 6a30BOM ypOBHE MPEATIONIATACT OBJIAJCHUE CIEAYIOIIUMU KOMIIETCHTHOCTSIMH,
XapaKTEepPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO0 T'PaMOTHOCTb:

® HAYYHO OOBSCHSATH SIBIICHUS,
® OIICHUBATh U IOHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIEOBAHUS;
® MHTEPIPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHbIE JOKA3aTENbCTBA JUIsl IOIY4EHHSI BBIBOJIOB.

Llenn n3ydenus: (U3MKKH Ha ypOBHE OCHOBHOTO o0Imiero oOpas3oBanusi ompeneneHsl B KonHmenun
npernoaBaHus yaeoHoro npeamera «Pu3nka» B 00pa3zoBaTenbHbIX opranu3anusax Poccuiickoit denepanny,
peanu3yoluX OCHOBHbIE 00Ieo0pa3oBaTeNbHbIe IPOrpaMMbl, YTBEpXKIEHHOH pemenueM Komerun
MunuctepcTBa npocBernieHus Poccuiickoit @eaepanuu (nmpotokod ot 3 aexadps 2019 r. Ne [1K-4BH).

Henun usyvyenus ¢pusuku:

e [puOOpeTeHue MHTEepeca U CTPEMIIEHUS 00yUYaIOUIMXCsl K HAyYHOMY M3YUYEHHUIO IPUPO/bI, Pa3BUTHE UX
MHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE MpPEJACTaBICHUII O HAyYHOM METOZAE IIO3HaHUS U (POPMUPOBAHUE HCCIIEA0BATEILCKOTO
OTHOLIEHUS K OKPYXKAIOLUM SIBJICHUSIM;

e (QopmMHpoBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3yUY€HUs OCHOB CTPOEHMSI MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUIN 0 posid GU3UKH JJIST Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHIi;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeid npopeccHOHaTbHON esTeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JANbHEHIIIEMY 00y4EHHIO B 9TOM HalpaBJICHUH.

JlocTikeHne 3TUX Lesiel MporpamMmbl 10 (U3MKE Ha YPOBHE OCHOBHOI'O 00IEro odpa3zoBaHUs

o0ecreunBaeTcs pelIeHUeM CIeAYIOIINX 3a4aY:

e [puOOpeTeHHEe 3HAHUM O JUCKPETHOM CTPOCHMM BELIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e MpUOOPETCHHE YMCHHI OMUCHIBATh U OOBSICHITH (PH3UICCKUE SIBJICHUS C UCITOJIb30BAHUEM ITOJTYICHHBIX
3HAHHI;
® OCBOCHHE METOJOB PEHICHHS MPOCTEHIINX PACYETHBIX 33]]a4 C UCTIOJIb30BaHUEM (DM3HUSCKUX MOJICTICH,
TBOPYECKUX M MPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4;
® pa3BUTHC YMCHHI HAONIOAATH MPHUPOIHBIC SBICHHUSI M BBITIOJNHATH OIBITHI, JIA0OpATOPHBIC PabOTHI U
AKCIEPUMEHTAJIbHBIC UCCIICIOBAHUS C UCTIOJIb30BAHUEM H3MEPHUTEIBHBIX TPUOOPOB;
e ocBocHHE MPUEMOB PabOTHl ¢ MHDOpMaNHel (U3MUYECKOTO COACPKAHWS, BKIIIOYas WHPOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUAX (PU3MKH, aHAJTU3 U KPUTHUECKOE OIICHUBaHKE WH(POPMAIINH;
® 3HAKOMCTBO cO cdepamu NpPoPeCCHOHATBHON JIEATENBHOCTH, CBS3aHHBIMU C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JTOCTH)KEHUSIX (PU3NYCCKON HAYKH.
Ha uzyuenue ¢usuku (6a30Bblii ypOBEHB) Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus OTBOJAUTCS
238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B He/ielt0), B 8 kiacce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce
— 102 4aca (3 yaca B Heeni0).

IIpemiaraemelii B mporpamme no (¢uU3MKe IepedyeHb J1a0opaTOpHbIX pPabOT U OINBITOB HOCUT
PEKOMEHIATENbHBIA XapakTep, YYWUTENb JelaeT BbIOOp MpoBeneHHs JabOpaTOPHBIX PabOT M ONBITOB C
y4€TOM MHJMBUIYaJbHBIX OCOOEHHOCTEH OOydYaroIUXCsl, CIUCKAa HKCIEPUMEHTAJIbHBIX 3a/JaHUH,
IIpeularaéMblX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pU3MKe.

COJEP/KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usuka u e€ posib B NO3HAHMM OKPY:KAI0IIEro Mupa.

®duznka — Hayka o npupoje. SABneHus npuponabl. Ou3nvecKue SBICHUSA: MEXAHUYECKHUE, TEIJIOBBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusnueckre BenudyuHbl. M3Mmepenue ¢usnueckux BenununH. Ousnueckue mpubdopsl. [lorpemHocts
n3MepeHuil. MexxayHapoaHas CUCTEMa €AUHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3Y4arOT NpUpOAy. EcTecTBEeHHO-HAy4HBIH METOJ
MO3HAHUS: HaOI0IeHUe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUIOTE3, O0BSICHEHHE HA0II01aeMoTo sSBicHus. Onucanue GU3NIeCKuX SBICHUHN ¢ IIOMOIIBI0 MOJICTICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, JEKTPUUECKUE, MAaTHUTHBIE, CBETOBbBIE SIBJICHHUSL.

2. ®usnueckue TpuOOPHI U MPOLEAYpa MPSMbIX U3MEPEHHI aHaJIOTOBBIM U IIU(PPOBLIM IPUOOPOM.

Jlabopamopuvie pabomot u onvimel.

OnpenesneHne ekl JeJICHUS IIKAIbl H3MEPUTEIHHOTO PHOOopa.

N3mepenue paccTOsSHUN.

W3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tema.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepenne temneparypsl NPy NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTUYUKA TEMIIEPATYyPBhI.
[IpoBenenue uccnenoBaHusl MO MPOBEPKE TUIIOTE3bl: JANbHOCTh MOJETA HIAPUKA, IMYLIEHHOI'O
TOPU30HTAILHO, TEM OOJIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznea 2. [leppoHauyabHble CBeleHHS O CTPOECHHMH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, MX pa3mepbl. ONbIThI, JI0KAa3bIBAIOIIUE JHUCKPETHOE
CTPOEHHE BEILIECTBA.

o ukwnNpeE

JIBmxkenue yactuil BemiecTBa. CBA3b CKOPOCTH JIBIJKEHMSI YacTHI[ ¢ Temmeparypoil. bpoyHoBckoe
nsuxkenue, 1uddysus. BzaumonelicTBre 4acTuIl BElIeCTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE ra30B, KUIAKOCTEH U TBEPIBIX (KPUCTAIIMYECKUX) Tell.
B3anmocBs3p MeX1y CBOWCTBaMHU BELIECTB B Pa3HBIX arperaTHbIX COCTOSIHHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.



Hemoncmpayuu.

1. HaGmonenue 6pOyHOBCKOTO IBUXKEHUSI.

2. Ha6mopenue nuddysuu.

3. HaOmroaeHue sBICHUN, OOBACHSIIONIMXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM YacCTHI] BEIIECTBA.

Jlabopamopuwvie pabomot u onvimel.

1. Ouenka auamMeTpa aToMa METOJOM PSI0B (C UCTONb30BaHueM (poTorpaduii).

2. OmbIThl IO HAOJIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 0 0OHAPYKEHUIO JEUCTBHS CUIT MOJIEKYISIPHOTO MPUTSKEHUS.

Pasnen 3. /IBukenue u B3aumojieiicTeue Tel.

Mexannyeckoe JaBukeHue. PaBHOMepHOe u HepaBHOMEpHOe naBMkeHHe. CkopocTh. CpenHss
CKOPOCTb IPY HEPABHOMEPHOM JIB)KEHHH. Pacuér myTu 1 BpeMeHU IBUKECHUS.

SBnenue wHepuuu. 3aKOH WHEPHUHU. B3aummonelcTBHEe Tel Kak MPUYMHA W3MEHEHUS CKOPOCTH
NBIKEHUS Tell. Macca kak Mepa UHepTHOCTH Teina. [moTHocTh BemnecTBa. CBsA3b MIIOTHOCTH C KOJTUYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BElIECTBA.

Cuila Kak XxapakTepucTHKa B3auMojeicTBus Ten. Cuna ynpyroct u 3akoH ['yka. M3mepenue cuibl ¢
MIOMOILIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHUs U cuia TsxecTd. Cuila TsHKecTH Ha JApyrux ruiaHerax. Bec
tena. HeBecomocTs. CriokeHHE CWII, HAMpPaBICHHBIX MO OAHOUN mpsimoil. PaBHopeicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbXKEHHs U TpEeHUE MoKos. TpeHue B IpUpoie U TEXHUKE.

emoncmpayuu.

=

HaGumroieHre MEXaHU4eCKOro ABHKCHHS Tea.

H3mepenne CKOpOCTH MPSIMOJIMHEWHOTO IBUKEHHUSL.
Habnronenue siBieHus: HHEPLUU.

HaGumroieHre u3MEHEeHUs1 CKOPOCTH TPH B3aUMOJICHCTBUH TEII.

e wnN

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJL.

CrnosxeHue cuil, HampaBJICHHBIX 110 OJJHON MPSIMO.

Jlabopamopuwie pabomot u onsimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO  JIBIDKCHHMsS (IapuKa B KUJIKOCTH, MOJIEIH
AIEKTPUUYECKOTO aBTOMOOUJISL M TaK Jajiee).

2. OrmpeneneHue cpeHEN CKOPOCTU CKOJIbKEHUS OpycKa UITU IIapHKa MO HAKJIOHHOM IIIOCKOCTH.

Omnpenenenre MWIOTHOCTU TBEPIOTO TeNA.

w

4. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHMOCTh pacTsDKeHUs (IedopManuu) MPYKUHBL  OT
MIPUIIOKEHHOMN CHUIIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHMS OT Beca Tejla U Xapakrepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJ, (KUAKOCTE U ra3oB.

Hapnenne. CriocoObl yMEHBIICHHUS M YBEIHMUEHUS AaBiieHus. JaBineHue ra3a. 3aBUCHMOCTD AaBIICHHS
raza or o0béma, Temmneparypsl. llepenaua naBneHus TBEPABIMU TEJIaMH, >KMJKOCTSAMHU U ra3aMu. 3aKOH
[Tackans. [IlneBMaTHueckue MalIMHBI. 3aBUCUMOCTD JIaBICHUS >KUJIKOCTH OT TIyOuHBL. ['mapocraTudeckuii
napanokc. CoobImaromiuecs: cocynbl. [ uapaBindeckue MeXaHU3MBI.

Atmocepa 3emnu u armochepHoe mamieHue. [IpuumHBI CynieCTBOBaHUS BO3AYIIHONW OO0OJOUYKH
3emimn. Onwir Toppuuenu. M3mepenne armochepHOTO AaBiIeHHUS. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS
OT BBICOTHI HaJl ypoBHEM Mops. [Iprbopsl 1ms u3MepeHust aTMOCEepHOTO JAaBICHUSI.

JleiicTBHE >KUIKOCTH M Ta3a Ha MOTpyXEHHOE B HHMX Telo. BrITanmkuBaromias (apXxuMenoBa) CHIA.
3axoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JaBIIEHUS T'a3a OT TEMIIEPATYPH.

2. Ilepenaua naBneHUS KUIKOCTBHIO U Ta30M.

3. Coobmaromuecs: Cocybl.



4. T'mapaBnudeckuil mpecc.

[IposiBnenue nerictBus aTMoc(hepHOTo JaBICHHUS.

6. 3aBUCHUMOCTb BBHITAJIKHBAIOMICH CHJIBI OT 00BEMA MOrPYKEHHONW YACTH Tela M IJIOTHOCTH
KUJKOCTH.

d

7. PaBeHCTBO BBITAJIKHMBAIOLIEH CUJIbI BECY BHITECHEHHOM KMIKOCTH.
8. VYcnoBue IUIaBaHMs TeJ: IUIABAHWE WIIM IIOTPYKEHHME TEl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEM Tea U KUJKOCTH.
Jlabopamopusie pabomot u onvimel.
1. HccnenoBaHue 3aBUCUMOCTHU Beca Tella B BoJie OT 00bEMa OrpyXKEHHON B )KHUJIKOCTh YaCTH Tela.
2. OrmpeneneHue BHITAIKUBAIOLIEH CUIIBL, JEMCTBYIOLIEH Ha TEI0, HOTrPYKEHHOE B )KUJIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIONIECH CUJIbI, AEHCTBYIOIIEH HA TEJIO B dKUJKOCTH, OT MaCChl
Tena.

4. OnbIThl, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTb BBITAJIKHUBAIOUICH CHUJIbI, JEUCTBYIOIIEH Ha Telo B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KHUIKOCTh YaCTH TeJla U OT IUNIOTHOCTH KUKOCTH.

5. KoHcTpynpoBaHume apeomerpa WM KOHCTPYMpPOBAaHHE JIOAKM M ONpeleneHue  eé
Ipy30M0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTB. JHEPTHSL.

Mexannueckast pabora. MoOIIHOCTb.

[IpocTbie MexaHHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio paBHOBecHs pblyara.
[Ipumenenune mnpaBuiia paBHOBECUS pbluara K ONOKy. «3omoroe mpaBmio» Mexanuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. KuHernueckass W noreHuuanbHas sHeprus. lIpeBpaieHne ogHOTO BHAA
MEXaHUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPIHU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimel.

1. Ompenenennie pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM [BHIKEHHH Teja MO TOPU30HTaIbHOU

ITOBEPXHOCTH.

2. HccnenoBaHue yClOBUM paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakJIOHHOM IJIOCKOCTH.

4. W3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOMN SHEPrUU.

8 KUIACC

Pa3nea 6. TenuioBble siBJIeHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOEHHUs BelecTBa. Macca u pa3mepbl
aTOMOB M MoOJeKyd. OmNbITbl, MOATBEPKAAIOUIME OCHOBHBIE IOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOU
TEOPHH.

Mopenu TBEPIOTO, KHUIKOTO ¥ Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammueckue u amopdHbie
tena. OOBsICHEHHE CBOWMCTB Tra3oB, XHUAKOCTEH W TBEPABIX TET HA OCHOBE IMOJIOXKEHUU MOJEKYISPHO-
-KHHETUYEeCKOU Teopur. CMaurBaHUE U KaIWUISPHBIC ABJICHUS. TeIioBoe paclIupeHue 1 CKaThe.

Temnepatypa. CBsi3b TeMIepaTrypbl €O CKOPOCTbIO TEIUIOBOIO JBMKEHHS 4YacTULl. BHyTpeHHss
sHeprua. CrocoObl M3MEHEHHs BHYTPEHHEH OSHEPruu: TeIulolepenada W COBEpIIeHHe padoThl. Bumbl
TEIUIONEepe1ayu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IyYCHHE.

KonnuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEIIECTBA. TeriooOMEH U TEIUIOBOE PaBHOBECHE.
VYpaBHenue temuoBoro OanaHca. [lnaBineHue W OTBEpAEBaHME KPHUCTAUIMYECKUX BEIIECTB. Y JI€NIbHAs
teriorta TutaBieHus. [lapooOpa3oBanwe W koHaeHcanus. Vcnapenue. Kumenwe. YjaenpHas TeruioTa
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHUS OT aTMOC(EPHOTO JaBICHUSL.

BnaxxnocTs Bo3yXa.

DHeprus TOIUIMBA. Y IeibHAas TEII0Ta CrOPaHUs.



[Mpuniuner padotel TermoBbix aeuratenei KITJ terutoBoro apuratens. TeruioBele ABUraTed |
3alUTa OKPYXKAIOIICH CPEJIbI.
3aK0H COXpaHEHUSI U MIPEBPAIICHUS SHEPTHH B TEIUIOBBIX MIPOIECCax.
Hemoncmpayuu.
HaGrotenne OpoyHOBCKOTO JIBHIKEHUSI.
Ha6monenue nuddysum.
HaOnroeHue siBJIeHUI CMavuMBaHUs M KAITWLUISIPHBIX SIBJICHUH.
HaOnroieHue TerioBoro pacuimpeHus Tell.
M3meHeHne naBlieHUs Ta3a MPU U3MEHEHUU 00bEMA U HAarPEBAaHUU HIIA OXJTAKICHHH.
[TpaBwiia u3MepeHus TeMIIepaTyphl.
Bunael Terionepenayu.
OxJnaxIeHNE TIPU COBEPIICHUN PAOOTHI.
HarpeBanue nipu coBepuIeHHH PadOThI BHEIIIHUMU CHUJIAMH.
. CpaBHEHUE TEIUIOEMKOCTEH Pa3InYHBIX BEIICCTB.
. HabmoneHne KumneHws..

LNk WNRE

S S
N P O

. HaGmroieHre mocTostHCTBA TEMIEPATY Pl TIPH TUIABICHUH.

13. Moaenu TeIIoBbIX JBUraTeIe.

Jlabopamopusie pabomot u onvimel.

1. OnbITHl 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.

OnbIThI 10 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.

OnsIThI 10 HAOTIOEHHIO TEIJIOBOIO PACIIMPEHUSI Fa30B, )KUJKOCTEH U TBEPIBIX TEII.
Omnpenenenne 1aBIeHUs BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JTaBJICHHS BO3/AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJTKICHHUSI.

6. IIpoBepka rumote3bl TUHEHHONW 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphbl.
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7. HabOmoneHue W3MEHEHUS BHYTPEHHEW DHEPIrUU Tela B pe3yibTare TerJIonepeaadyd U padoThl
BHEILIHUX CHII.

8. HccnenoBanue siBJICHHS TEIJIOOOMEHA MTPH CMEUIMBAHUU XOJIOJAHON U rOpsSYei BOIBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHL, IOJIyYEHHOIO BOJOW IpU TEIUIOOOMEHE C HarpeThiM
METAIINYECKUM LIUJIUHAPOM.

10. OnpeneneHue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiecca UCIapeHus..

12. OnpeneneHne OTHOCUTEIBLHOMN BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaeabHON TEIUIOTHI IUIABJIECHUS JIb/A.

Pazjen 7. DiekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

Onektpusanus Ten. [[Ba poaa snekTpuueckux 3apsnoB. BzauMopeicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTD CHJIBI B3aUMOJCHCTBHS 3aPSKEHHBIX TNl OT BETMYMHBI 3aPSI0B U PACCTOSTHUS MEKTY
TeJIaMu).

Onexktpuueckoe mojae. Hanpsx€HHOCTh anexkTpuyeckoro mois. llpuHuoun — cynepno3unuu
ANEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn »snexTpuyeckux 3apsiaoB. ODJIEMEHTApHBIN 3iekTpuyeckuil 3apsana. CTpoeHue aroma.
[IpoBOIHMKY U AUBIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DNEeKTpUUECKUM TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEKTPUUYECKOT0 TOKA. VICTOUHMKH [TOCTOSIHHOTO TOKA.
JleicTBHSI DIIEKTPUUECKOrO TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DJICKTPUUECKUN TOK B KUJIKOCTSIX U
ra3ax.



Onexkrpuueckass uenb. Cuna Toka. Dnekrpuueckoe HampspkeHue. CONpOTHBIIEHHE MPOBOJHHKA.
VYnenpHOE conpoTUBIeHHE BelecTBa. 3akoH Oma i yyacTka uenu. [locnenoBaTenbHoe U napajuieabHOE
COEJMHEHHE ITPOBOJHUKOB.

PabGota u MoOmHOCTH 3JEKTpUYecKoro Toka. 3akoH Jxoyns—JleHna. DleKTpHyYecKHe Lenu |
NOTpeOUTENH IEKTPUIECKOH sHeprun B ObITy. KopoTkoe 3aMbIkaHMe.

ITocrosiHHbIe MarHuThl. B3aumopelcTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe mosie. MarHutHoe
noJie 3eMJIM U €ro 3HaueHue Juid Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoOE 1osie 3JeKTPUUECKOro TOKa.
[IpumeHeHHe 3IEKTPOMarHUTOB B TEXHMKE. JIeHiCTBME MarHUTHOrO MOJs Ha MPOBOJHUK C TOKOM.
DJeKTpOoABUTaTEb TOCTOSTHHOTO TOKa. VIcnoabp30BaHue 3IIEKTPOABUraTeNe B TEXHUUECKUX YCTPOMCTBaxX U
Ha TPaHCIIOpTe.

OnbiTel Dapaness. SIBieHue sneKTpoMarHUTHOM uMHAykuuu. IIpaBwiio JleHuma. DnexTporeHepatop.
CriocoObI OTYy4eHUS AIEKTPUIECKON SHEPTUU. DIEKTPOCTAHIIMN HAa BO30OHOBIIIEMBIX UCTOUYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3arus Teil.
JIBa poJia 3EKTPUUECKUX 3apsi/10B U B3aUMO/ICHCTBHE 3apSKEHHBIX Tell.
Y CTpoiCTBO U IEHCTBHE JIEKTPOCKOIIA.
DneKTpocTaTuuecKas HHIYKIIHSL.
3aKOH COXpaHEHUsI AJIEKTPUUECKUX 3apsiIOB.
[IpOBOAHMKY U TUAIIEKTPUKH.
MogenupoBaHe CHIIOBBIX JTUHUN 3JIEKTPUUYECKOTO MOJISL.
VICTOYHMKH OCTOSIHHOT'O TOKa.
JlericTBuUs 3IIEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUHN TOK B KUIKOCTH.

W Nk WNRE
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. ['a30BbIl pa3psia.
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. I3Mepenue cuibl ToKa aMIepMeTpoM.

. VI3mMepeHue 3J1eKTpHUeCcKOro HanpsKeHUs: BOJIbTMETPOM.

. PeocTar u Marasus conpoTuBIEeHUI.

. B3aumopeiicTBrue nocTosHHBIX MarHUTOB.

. MoznenrpoBaHrue HEBO3MOKHOCTH pa3ie/ICHHs [10JIF0COB MarHUTA.

e
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. MOI[GJII/IpOBaHI/Ie MarHUTHBIX ITOJIEH ITOCTOSTHHBIX MAarHUTOB.
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(o]

. OmeIT Dpcrena.

. MaruuTHoOe€ 1oJie Toka. DIeKTPOMAarHuT.

. JleficTBHEe MarHUTHOTO TOJISE HA POBOIHUK C TOKOM.
. DJCKTPOABUTATENH IOCTOSTHHOTO TOKA.
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. UccnenoBanue siBJICHUS 2IEKTPOMATHUTHON MHIAYKIUU.

N
w

. OnbiTel Papajes.

. 3aBUCUMOCTbH HANpaBJICHUs HHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHUSI.
25. DAeKTpOoreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuwie pabomsl u onsimol.

OnbIThI 10 HAOTIOAEHUIO SJIEKTPU3ALUH TEJ MHIAYKIMEH U IPU COTPUKOCHOBEHUU.

N
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HCCHGI{OB&HHG HeﬁCTBHﬂ QJICKTPHUYCCKOIO I10JIA Ha ITPOBOAHUKHA U JTUIJICKTPUKH.

COopxka u mpoBepKa paboThI ANEKTPUIECKON IIEMH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CHITbI TOKA.

W3mepeHue u peryiupoBaHue HANIPSHKECHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIIYIIETO Y€Pe3 PE3UCTOP, OT CONPOTHUBIICHHUS PE3UCTOPA
W HaIPSDKEHUS Ha PE3UCTOpE.

o vk wnNpeE

7. OHI)ITI)I, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTL 3JICKTPUUYCCKOI'O COIMPOTUBIICHUA IHPOBOAHHKA OT €ro
JJIMHBI, IJIOMIAAX ITOIICPCUYHOI0 CCUCHUS U MAaTCpHaJia.



8. IlpoBepka mpaBuia CIOXEHHS HAINpPSIKEHUHM TMPU MOCIEAOBATEIIbBHOM COEIMHEHUHM JIBYX
PE3UCTOpPOB.

9. IIpoBepka nmpaBuiia sl CUIIbI TOKA IIPU MApauIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Ompenenennie pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTop.

11. OnpeneneHrie MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 JaMIIOUYKY, OT HaIPSXKEHUST HAa HEl.

13. Onpenenenue KIIJ] narpesarens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MAarHUTOB.

15. V3y4yeHre MarHUTHOTO TIOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX O0BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue AeHUCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aMMOJICUCTBHUS KATYIIKK C TOKOM M MarHuTa
OT CWJIbI TOKA M HAIIPaBJICHUS TOKA B KaTyLIKE.

18. M3yueHue nelicTBUSI MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoncTpyupoBanue 1 u3ydeHue padoThl AIEKTPOABUTATENS.

20. U3mepenue KIIJ[ anexkTpoaBUrarebHOM yCTaHOBKHU.

21. OnBITHl 1O HMCCIIECIOBAHUIO SIBIICHUS AJIEKTPOMATHUTHOW HMHIYKIIMH: WCCIEIOBAHUE W3MEHEHUU
3HAYEHUs U HAIIPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHUs.

Mexanuueckoe aBuxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOro JBWXeHUs. PaBHOMepHOe mpsMoiuHelHoe IBWkeHue. HepaBHOMepHOE NpSAMOIUMHENHHOE
nBukeHue. CpeHsis 1 MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE NpsMOIuHeHOe nBkeHne. CBoOoHoe nagenue. OnbITol [anues.

PaBHOMepHOE aBmxkeHuEe 1o OkpykHOocTU. Ilepwon u dacrora oOparieHusi. JluneiHass u yrioBas
ckopoctu. LleHTpocTpeMUTenbHOe YCKOPEHHE.

ITepBriii 3akoH Hprotona. Btopoii 3akon Hprorona. Tperuit 3akon Herorona. Ilpunuumn
CYINIEPIIO3HUIINY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUs CKOJIBKEHUS, CUJla TPEHUS TTOKOs, JIPyrue
BH/JIbI TPEHHUSI.

Cuna TsH)KeCTH U 3aKOH BCEMHPHOTO TATOTEHHsI. Y CKOpeHHe CBOOOIHOTO NajieHus. [|BuKeHHe MIaHeT
Bokpyr CouHua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U neperpy3Ku.

PaBHOBecue wmarepuanbHON TOUYKH. AOCONMIOTHO TBEPHOE Tenmo. PaBHOBecue TBEPIOTO Tenma C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc tena. I3Menenne umimyinbca. Mynbc cuiibl. 3aKOH COXpaHEHUs] UMITyJbca. PeakTuBHOE
JIBUKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cun TskecTH, ynpyroctu, TpeHus. CBSI3b SHEPruu u
pabotsl. IloreHumanbHast SHEprus Tena, MOAHITOrO HaJ MOBEPXHOCThIO 3emiid. [loTeHIuanbHas sHeprus
ckarod npyxuHbl. Kunernueckas sHeprusi. Teopema O KHUHETHYECKON SHEPrHHM. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUN.

Hemoncmpayuu.

1. HaOmroneHne MEXaHU4eCKOTO JIBUKECHHUS Tella OTHOCUTEIHHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE NyTEH M TPAEKTOPHUM JBMKEHUS OJHOIO U TOTO XKE Tejla OTHOCUTEIBHO Pa3HBIX Tell

OTCY€Ta.
3. H3mepeHue CKOPOCTH M YCKOPEHUS MPSMOJIMHENHOTO IBUYKCHHUS.

B

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.
5. HaGumronenue qBIKEHHS Tela O OKPYKHOCTH.



7.
8.
9.

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

HaGntoneHne MexaHMUYECKUX SIBICHMH, MPOMCXOIAIIUX B cucTeMe oTcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHM OTHOCUTEJIBHO KaOuHeTa (U3UKU.
3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJIa U ICUCTBYIOLIECH Ha HETO CHUJIBI.
HaGntoneHue paBeHCTBa CHII IIPU B3aUMOJICHCTBUY TEJl.

N3meneHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

Ilepenava nmmymnbpca Ipy B3aUMOJACHCTBUM TEIL.

[IpeoOpa3oBanus JHEPTUU NPHU B3aUMOACHCTBUH TEIL.

CoxpaHeHue UMITyJIbca IIPU HEYNIPYTOM B3aUMOJIECHCTBUH.

CoxpaHeHue UMIyJbca PU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaGntoneHue peakTUBHOTO IBUYKEHMSL.

CoxpaHeHHe MEXaHUYECKON SHEPTUH [TPU CBOOOTHOM IaICHUHU.

CoxpaHeHne MEXaHNYECKON SHEPTUH ITPH IBUKEHUU TeJla M0/ IeHCTBUEM IIPY>KUHBI.

Jlabopamopuwvie pabomot u onvimel.

1.

LN

10.

11.

KoncrpynpoBanue Tpakrta il pa3roHa M JallbHEHIIEr0 paBHOMEPHOTO IBUKCHMS IIApUKA WU
TCIICKKHU.

OmnpeneneHne cpeHEe CKOPOCTH CKOJBXKCHHUS OpycKa WU JIBHKCHHS IIApUKa 110 HAKIOHHON
MJIOCKOCTH.

OrnpeneneHre yCKOpEHUs Tela Py PaBHOYCKOPEHHOM JBUKEHUHU 11O HAKJIOHHOMW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBHKEHHH 0e3 HadyaJabHOM
CKOpPOCTH.

[TpoBepka THUIIOTE3BI: €CIIM TPU PABHOYCKOPCHHOM JIBFDKCHUH 0€3 HadajdbHOW CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JTABJICHHUSL.
Onpenenenre KodhUIUEeHTa TPECHHS CKOTBKCHHUS.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPH PABHOMEPHOM JIBWIKEHHUU Teja MO TOPU30HTAIBHOU
MMOBEPXHOCTH.

Omnpenenenue padoOThI CHIIBI YIIPYTOCTH MPU MOABEME Ipy3a C UCHOIB30BAHUEM HEMOJBHKHOTO U
MOJIBHKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUS SHEPTHUH.

Paznen 9. Mexanuuyeckue Koj1e0aHusl H BOJIHBI.

KonebarenbHoe npmxeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUil: MEepUoJl, 4acToTa, aMILIUTY/IA.
MatemaTtrueckuii U Mpy>KUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedareaIbHOM ABUKECHUH.

3aryxaromue konebanusi. BeiHyxkaeHHble konebanus. Pesonanc. Mexanuueckue BojHbL. CBOHCTBa
MEXaHUYECKHX BOJH. [IpoionbHbIE U MONepeyHble BOIHBI. [[JIMHA BOJHBI U CKOPOCTh €€ pacnpOCTPaHECHUS.
MexaHUYeCcKHe BOJIHBI B TBEPIOM TeIIe, CEHCMUUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKka. lHpa3Byk U ynbTpas3ByK.

Hemoncmpayuu.
1. HaOumonenue xoie0aHui Te Mo NEHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
2. HaGmronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYKHHE.
3. HabmoneHnue BBIHYXACHHBIX KOJIeOaHUI U pe3oHaHca.
4. PacnpocTpaHeHue NpoA0JIbHBIX U MOMEPEUYHBIX BOIH (HA MOJIEIHN).
5. HaOnrogenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYeCKHUH pe30HaHC.
Jlabopamopuwie pabomsl u onvimol.
1. OmpenerneHre 4acTOTHI U MEPHOAA KOJICOAHUH MaTEeMaTHYECKOTO MasiTHUKA.
2. OmpeneneHue YacTOTHI U MEPHOJa KOJIeOaHH MTPYKMHHOTO MasiTHUKA.
3. HccnepoBaHue 3aBUCUMOCTH MEPHO/Ia KOJIeOaHH MOABEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.



4. UccinenoBaHue 3aBUCUMOCTH nepuoaa KonebaHui MMPY>XXUHHOI'O MasdTHHUKA OT MACChI I'py3a.

d

[IpoBepka He3aBUCUMOCTH MEepHO/Ia KoJieOaHH rpy3a, OABEIICHHOTO K HUTH, OT MacChl Ipy3a.

6. OIBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOJIa KOIeOaHU MPYKMHHOTO MasgTHUKA OT MaccChl

rpy3a u )KECTKOCTU NPY>KUHBI.

7. W3mepeHue yckopeHUs: CBOOOIHOTO MaJICHHUS.

Paznen 10. DiieKTpoMarHuTHoOe 10JIe M JIEKTPOMAarHUTHbIE BOJIHBI.

DNEeKTPOMAarHUuTHOE MoJie. DIEKTPOMAarHUTHBIE BOJNHBI. CBONCTBA 3J€KTpOMarHuTHeIX BOJiH. [llkana
ANEKTPOMArHUTHBIX BOJH. McTonb30BaHUE 2JIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.

DnexkTpomMarauTHas nmpupoza ceeta. CKopocTh cBeTa. BosiHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbI€ CBOIiCTBA CBETA.

Jlabopamopusie pabomsl u onvimol.

1. H3y4yeHue CBOWCTB 3JIEKTPOMATrHUTHBIX BOJH C TIOMOIIBIO0 MOOMILHOTO TenedoHa.

Pa3nen 11. CBeToBELI€E IBJICHHUS.

JlyueBas Moxmens cBera. Mcrounuku cBeta. [IpsMonuHeliHoe pacmpocTpaHeHHE cBeTa. 3aTMEHUs
Comnnua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpa)KEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBera. [losHOE BHYTpeHHEE OTpPaKEHHE CBETa.
Vcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAKEHHSI B ONITUYECKUX CBETOBOAX.

Jlunza. Xop nmyueit B munze. Ontudeckas cucreMa (oToarmapara, MUKpOCKoIa U Teneckomna. ['nas kak
ONTHUYECKas cucTeMa. bIu3opyKkocTh U JaIbHO30PKOCTb.

Paznoxenune Oemoro cera B cmekTp. Omnbitel HptoTona. CrloXeHHE CHEKTPaIbHBIX IIBETOB.
Jlucniepcus ceera.

emoncmpayuu.

[IpsamosinHEHOE paCIPOCTPAHEHNE CBETA.

OTtpaxeHue cBera.

[Torydenne n300pakeHMiA B THIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenominenue cBera.

ONTUYECKUN CBETOBO/I.

Xox mydeit B coOMparoiiei JInH3e.

XoJ JIydeil B paccenBarole JIMH3E.

[Tonmy4yenne n300paKeHU C TTOMOIIBIO JIMH3.

N Uk WNRE

[Tpuntun neiictBus doroanmnapara, MUKPOCKONA U TEIECKOTIA.
10. Mopens ria3za.
11. Pa3no>xeHue 6enoro cBera B CIIEKTP.
12. Ilonmyuenue 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopuwie pabomsl u onsimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaXXEHUSI CBETOBOTO JIyda OT yrJja HaJeHus.
2. UM3ydeHue xapakTepUCTUK N300paKeHHs MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEIOMIICHHS CBETOBOIO Jiyda OT YIJia MaJEHUs Ha IpaHuLe
«BO3J1yX—CTEKJIO».
[Torydenne n300pakeHUIA ¢ TTOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOM CHIIBI COOMPAIOIIEH JINH3BL.
OnBITHI 1O Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.
OnBITHI 10 BOCTIPUSTHUIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI.

No v s

Pa3zgea 12. KBantoBbie siBJeHMA.



Omnsitel Pesepdopaa u miianerapuas Mmozaens atoma. Mogens atoma bopa. Mcnyckanue u morsiomuieHue
cBera aroMoM. KBaHThI. JInHeWUaThle CIEKTPHI.
PamnoaktuBHOCTE. Anbda-, Oeta- m ramma-uznydeHus. CTpoeHue aromMHOro sjapa. HykioHHas
MoJIeTb aTOMHOTO sizipa. 3oronsl. PannoaktuBHble npeBpaiienus. [lepuon nonypacnana aToMHBIX sLiEp.
SAnepHble peakuuy. 3aKOHbBI COXPAHEHUS 3apsIOBOIO U MAacCCOBOTO YHUCEN. DHEPIusl CBSI3U aTOMHBIX
snep. CBsi3b Macchl M 3Hepruu. Peakiuu cunTe3a u genenus saep. Mcrounnku sHeprun ConHUA U 3BE3 .
SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4€HUN Ha )KMBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTphbl U3Ty4y€HUs U MOTJIOIIEHNUS.
CrieKTphl pa3vyYHbIX I'a30B.
CrnexTp BozopoJa.
Habmonenue TpekoB B kamepe BuibcoHa.
Pabora cuéTurka HOHU3UPYIOIUX U3TYICHUH.

ouhkwNeE

Perucrpanus nsirydeHus NpupOAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopuwvie pabomot u onvimel.

1. HaGmroeHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIyUCHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY IyTH (110 oTorpadusim).

3. UsmepeHue paaroakTUBHOTO (OHA.

IToBTOpHTE/ILHO-00001IAOIINI MOLYJIb.

[ToBTOpUTENBbHO--0000MIAIONUI  MOAYJIb TpeJHA3HAYeH JJid CHCTeMaTu3alud u  0000IeHus
MPEIMETHOTO COJICPIKAaHUS M OIBITA ACATEIBHOCTH, TPUOOPETEHHOTO NP M3YYEHUHU BCETO Kypca GU3UKH, a
TaKXKe JUIS TMOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 5K3aMeHy MO (HU3UKe s 00yJaroImuXxcs,
BBIOpABIINX ATOT YUEOHBIN MpeMeT.

[Tpu u3ydeHU TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUBI JESITEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIeunBaeTCs JTOCTHIKEHHE NPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pPe3yIbTaToB
o0ydyeHus, popMupyeTcs ecTeCTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIIETOBAHHS
SBIIGHUH TPUPOIbI U TEXHHUKH, OBIAJCHHE YMEHHUSIMH OOBICHATH (PU3NYECKUE SBJICHHS, MNPUMEHSIS
MOJTyY€HHBIE 3HaHMSI, PelIaTh 3a7aud, B TOM YHCIIE KAYeCTBEHHbIE U SKCIIEPUMEHTAIILHBIE.

[TpyuHIMIMATBEHO JESTENBHOCTHBIA XapakTep MaHHOTO paslena peanusyercs 3a CyY€T TOro, 4To
00ydJaroImuecst BHIIOIHSIIOT 3aJaHHs, B KOTOPHIX UM MPEIaraeTcs:

Ha OCHOBE INIOJYYCHHBIX 3HAHWUU pACMO3HABaTh M HAYYHO OOBICHATH (PU3MUYECKHE SIBICHUS B
OKpY’Karollel MpUpo/ie U OBCETHEBHOM KU3HU;

WCIIOJIB30BATh HAyYHBIE METOJBI MUCCIENOBAaHUS (U3NYECKUX SBICHHA, B TOM YHCIE ISl MPOBEPKH
THIIOTE3 U TIOJTYYCHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HauOoliee Ba)KHBIX JOCTHIKEHHMH COBPEMEHHBIX TEXHOJIOTUH, HaMpHUMeEp,
MPAKTUYECKOTO HCIOJIb30BaHUS PAa3IMYHBIX HMCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA MpEBpallleHUs U
COXpaHEHHS BCEX U3BECTHBIX BUJIOB YHEPTHUU.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBLIETO OBPA30OBAHUSA

W3yuenne ¢u3MKM Ha YpPOBHE OCHOBHOrO OOIIEro 0oOpa3oBaHMs HANpaBIE€HO Ha JOCTH)KEHHUE
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCIMCTHBIX O6pa30BaT€JII)HI)IX PE3YIbTATOB.

B pesynbrare nzyuenus pu3uKu Ha ypoBHE OCHOBHOT'O OOIIEro o0pa3oBaHus y oOyJaromerocs OyayTt
c(OPMHUPOBAHBI CIIEAYIOLIUE JTUUHOCTHBIE PE3yJIbTAaThl B UACTH:
1) maTpMOTU4€eCKOro BOCIIUTAHUSA:
— IPOSIBJIGHUE UHTEpEeca K HCTOPHH U COBPEMEHHOMY COCTOSIHMIO POCCUICKON (PM3NYECKOM HayKH;
— IIeHHOCTHOE OTHOILEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;



2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYK/IEHUH OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX MPOOIIeM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKH;

— OCO3HAHUE BaKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) acTeTHYECKOr0 BOCIIUTAHMS:

— BOCTIPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO MTOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHUS:

— OCO3HaHHWeE IIEHHOCTH (PU3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOI'MH, BA)KHEUILIEH COCTABISIOIIEH KYJIbTYPHI;

— pa3BUTHUE HAYIHOH JIFOOO3HATEIIFHOCTH, HHTEPECA K HCCIICIOBATEIILCKON e TEIILHOCTH;

5) dopMupoBaHus KyJbTYPbI 310POBbS M IMOLUOHAJIBHOIO 0J1ATONOJIYYHS

— OCO3HAHHUE IIEHHOCTH 0e30macHOro oopas3a KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHUPE, BAXKHOCTH
IpaBuy1 6€30MacHOTO MOBEJACHHS Ha TPAHCIIOPTE, HAa IOPOrax, ¢ JJICKTPHUUYCCKUM U TETUIOBBIM
000pyI0BaHUEM B JIOMAIIHUX YCIOBUSX;

— c(hOpMHUPOBAHHOCTH HaBbIKA PEQIICKCHH, TPU3HAHUE CBOETO MIPpaBa Ha OMIMOKY U TAaKOT'O )K€ MpaBa y
JPYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMSA:

— aKTMBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30oBaTelIbHOM OpraHu3aluy,
ropojia, Kpas) TeXHOJIOTHUYECKOU U COIMAIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3MUECKUX
3HAHUM;

— UHTEpEeC K MPAKTUISCKOMY H3YUCHUIO IPO(dECCuii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOTM4€eCKOr0 BOCIIMTAHMS:

— OpHUEHTAIlMs Ha TPUMEeHEeHHEe (PU3MUECKUX 3HAHUH JIJIS pelIeHUs 3a/1a4 B 00JIaCTH OKPYKAIOIIEH CPe/Ibl,
IJIJAHUPOBAHUS IOCTYIIKOB M OLIEHKH X BO3MOKHBIX IOCJIEACTBUI JJI OKPYKAOLIEH Cpe/bl;

— OCO3HaHHUE TTI00aIbHOr0 XapaKTepa dKOJOTHUYECKUX MPOoOieM U MyTel X peleHus;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBUSAM COLUAIBLHOI U MPUPOIHOI cpeabl:

— OTPEOHOCTH BO B3aMMO/ICHCTBUY IPH BBIMOJTHCHUU UCCIICIOBAHUI U TPOCKTOB (PU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JAPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO A TENbHOCTD;

— OTPeOHOCTH B (POPMUPOBAHNY HOBBIX 3HAHHIA, B TOM YHCIIe (POPMYIUPOBATH UEH, TOHSATHS, TUTIOTE3HI O
(bu3nueCKUX 00BEKTAX U SIBICHUSX;

— 0co3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (DU3HKU;

— IUTAHUPOBAHKE CBOCTO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NUYCCKUX 3HAHMIA,

— CTPEMJICHHE aHAJIM3UPOBATh M BBISBIISITH B3AMMOCBSI3H IIPUPOJIbI, OOIIECTBA M SKOHOMHKH, B TOM YHCIIE C
HCIIO0JIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OIICHKA CBOWX JICHCTBUH C YIETOM BIIMSIHHS HA OKPY)KAIOIIYIO CPEILy, BO3MOXHBIX TII00aIBHBIX
IMOCJICICTBUH.

METAINIPEJMETHBIE PE3YJIbTATbHI

B pesynbrare ocBoeHuUs mporpaMmsl o (U3MKE Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOydJarorerocst OyayT cOpMHpPOBAHEI MeTanpeIMeTHbIEe Pe3yabTaThl, BKIIOYAOIINE T03HABATEIbHbIC
YHUBEpPCAJIbHbIE yueOHbIE AEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE yUEOHbIE IEUCTBUS,
pEryJISITUBHBIE YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUS.

ITo3HaBaTe/IbHBIE YHHBepcAJIbHbIe Y4eOHbIe AeiicTBHSA



Ba3oBrle Jlornyeckue aeiicTBUA:

o BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKN OOBEKTOB (SIBICHHIA);
o yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(UKAIIMHA, OCHOBAHUS JIUIsl 0000IICHNUS U CPAaBHEHUS;
o BBISIBIISITH 3aKOHOMEPHOCTH Y IPOTHBOPEUHSI B paCCMaTPUBAEMbIX (DaKkTax, JAHHBIX U HAOIIOACHUSX,

OTHOCSALINXCS K (PU3UUECKUM SIBIICHUSM;

® BBIABJIATH NPUYUHHO--CJICACTBCHHLBIC CBA3H IIPU U3YUCHUHN (1)I/I3I/I‘~I€CKI/IX SIBJICHUHN U IMponeccos,
JieN1aTh BBIBO/IbI C MCIIOJIb30BaHUEM JIEYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOYEHUH, BBIIBUTATh FMIIOTE3bI
0 B3aUMOCBSI35X (PU3NYECKUX BEJIMYUH;

J CaMOCTOSTENILHO BBIOMPATH CIIOCO0 perieHus yueOHol Gpu3nueckoil 3ajjauu (CpaBHEHUE HECKOJIBKUX
BapUaHTOB PELICHUs, BBIOOP Hanbosee NOIXOAALIEro ¢ Y4ETOM CaMOCTOATENbHO BbIACICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarebckme 1eiCTBUSA:

J UCII0JIb30BaTh BOIIPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS,

J IPOBOJUTH 10 CAMOCTOATENIBHO COCTABJICHHOMY IUIAHY OIBIT, HECTIOXKHBIN (pU3NUECKUit
HKCHEPUMEHT, HEOOJIBIIIOE NCCIIEOBAaHNE (PU3MUECKOTO SBICHUS;

J OLIEHUBATh HA IPUMEHUMOCTh U IOCTOBEPHOCTh MH(OPMAIIHIO, [TOJYYEHHYIO B X0J1€ UCCIIEeIOBAHUS
HJIM OKCIICPUMCHTA,

J CaMOCTOATENIbHO (hOPMYIUPOBaTh 000OIIEHNS ¥ BEIBOJIBI IO PE3YNIbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICTOBAHIS,;

J IIPOTHO3UPOBATh BO3MOXKHOE JajbHENIIIee pa3BUTHE (PU3UUECKUX MTPOLIECCOB, a TAK)KE BbIIBUTATh
MPCAIOJIOXKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Pab6ora ¢ undgopmanueii:

. IPUMEHSTH pa3IMYHbIe METO/Ibl, HHCTPYMEHTBI U 3aIllpOChI NIPU MOUCKE U 0TOOpe MHPOPMALIUU WU
JAHHBIX C y4ETOM IPEAJIOKEHHON yueOHO! pU3NUecKoil 3a1auu;

° AHAJIN3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIHMIO PA3IUYHbBIX BUJIOB U (hopm
IIPEJCTABICHHUS;

° CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIbHYIO (OpPMY IpEACTaBICHUS HHPOPMAIIUHU U WILTIOCTPUPOBAThH
pelaeMble 3a/1a4i HECJI0KHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpaduKoil 1 1X KOMOMHALUAMU.
KoMMyHHKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA:

J B X0j1€ 00CYX/IeHUs yueOHOro Marepuaia, pe3yibTaToB Ja00paTOPHBIX PadOT U IPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIICCTBY O6Cy>KI[21€MOfI TEMbI U BLICKA3bIBATb M€Y, HALICJICHHBIC Ha PCIICHUEC 3aJa4u U
nojepkaHue 0JaroxenaTeIbHOCTH OOILEHNUS;

® COIIOCTABJIATH CBOU CYXXICHUSA C CYXKACHUAMU JPYIrUX YUAaCTHUKOB JUaliora, O6Hapy)KI/IBaTI)
pa3IM4Mre U CXOJICTBO MO3ULIMIA;

® BbIpaXXaTb CBOXO TOUYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

° MyOJINYHO MPEICTABIIATH PE3yJIbTAThl BHITOJHEHHOTO (PU3MUYECKOTO OIBITa (IKCIIEPUMEHTA,

HCCIIEI0BAHUS, TIPOEKTA);

o MOHMMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaH/HON ¥ WHIUBUIYATbHOU PaOOTHI IIPH PEIICHUN
KOHKPETHOU (PU3HUECKOM MPOOIEMBL;

o MPUHUMATH I[EJIH COBMECTHOM JCSITEITLHOCTH, OPTAaHU30BBIBATH JICUCTBHUS 10 €€ JJOCTUKCHHIO:
pacrpenenaTs poyiu, 00CyKIaTh MPOLECCHl U PE3YIBTAaThl COBMECTHOM pabOTHI, 00001aTh MHEHHUS
HECKOJIbKUX JIFOJICH;

. BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO Pe3yJibTaTa 1o CBOEMY HAIPABICHHUIO U
KOOPJIMHUPYSI CBOM JICHCTBUS C IPYTUMH YICHAMHU KOMaH]IbI;

. OILICHUBATh KAYECTBO CBOETO BKJIA/a B OOLIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSTSILHO
cOpMyYJIMPOBaHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.



PeryasiTuBHbBIe yHHBepcalbHble Y4eOHbIe AeiicTBHSA

Camoopranmn3anus:
o BBISBIIATH POOJIEMBI B )KM3HEHHBIX U YUYEOHBIX CUTYaLUsAX, TPEOYIOLIUX /IS pelieHus PU3HUECKUX
3HAHUII;
® OPUEHTHUPOBATHCS B PA3IMYHBIX OJX0/1aX MPUHATHUS pElIeHUH (MHANBUYalbHOE, IPUHATHE
pellieHus B IpyMie, NIPUHATHE PEILIEHUI TPYIo);
® CAaMOCTOSITEJIBHO COCTABIISITh AJITOPUTM pelIeHUs (PU3NYECKOH 3a/1a4M WM IUIaHa UCCIIEJOBAHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IpeiaraeMbie
BAPUAHTHI PEIICHUN;

o Jies1aTh BbIOOpP 1 OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, 3MOIIHOHAJIBHBII MHTEIEKT:

® AaBaThb aICKBATHYIO OLICHKY CUTyallMu W IpCjiaraTh IjiaH eé HU3MCHCHUS,

® OOBICHSTH IMPHUIUHBI JOCTUKCHUSA (HGI[OCTI/DKGHH?[) PE3YIbTATOB ACATCIBHOCTHU, 1aBATh OLUCHKY

IPUOOPETEHHOMY OIBITY;

. BHOCHUTH KOPPEKTUBHI B JACATEIBHOCTD (B TOM YHCIIE B XOJ] BHIOJHEHUS (PU3NIECKOTO HCCIICOBAHUS
W IPOEKTA) Ha OCHOBE HOBBIX 00CTOSITENbCTB, U3MEHHUBILUXCS CUTYallul, YCTAHOBJIEHHBIX OIINOOK,
BO3HHUKILIUX TPYAHOCTEH;

o OLICHUBATH COOTBETCTBUE PE3YNIbTATA LIEIH U YCIOBUAM;

J CTaBUTH ce0s1 HA MECTO APYTrOT0 YEJIOBEKa B XOE CIIOpa WM AUCKYCCUHU HA HAYYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

. NPU3HABATh CBOE MPaBO Ha OMIMOKY MPH pelIeHnH GU3NIECKUX 3a/1a4 WIH B YTBEPIKICHUAX Ha
Hay4yHbIE TEMBI U TAKOE YK€ IIPABO APYrOro.

IHNPEAMETHBIE PE3YJbTATHBI

K koHIly 00y4eHus B 7 KJjacce IpeMETHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUI:

. UCIIOJIB30BAaTh MOHATHS: (PU3UYCCKHE U XUMHUUCCKHUE SIBIICHUS, HAOIIOACHUE, SKCIIEPUMEHT, MO/ICIIb,
THIIOTE3a, SANHUIIBI PU3NUECKUX BEITMYUH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS BelecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE ABUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, IPSIMOJIMHEUHOE),
TPACKTOPHSl, paBHOACHUCTBYIOMIAs criia, nedopmanus (yrnpyras, TiiacTH4ecKas ), HeBECOMOCTb,
COOOMIAIOIINECS COCY/IBI;

J pasnu4uath sBiIeHus (quddy3us, TEIIOBOE IBUKCHIE YaCTHII BEIIECCTBA, PABHOMEPHOE JIBHIKEHUE,
HEPaBHOMEPHOE JIBUKCHUE, MHEPIIUS, B3aUMOCHCTBUE TEJI, PABHOBECHE TBEPBIX TEJI C 3aKPETIEHHOM
OCBIO BpallleHHs, TIepe/iadya JaBJICHUS TBEPIBIMU TEIAMH, KHUJIKOCTSIMHU U ra3aMu, aTMOCHEPHOE JTaBlICHHE,
TUTABaHKE TEJ, MPEBPALICHUS MEXaHUICCKOW YHEPTUH) 110 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

J pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUSCKUX SIBJICHUHA B OKPYXKAIOIIEM MHPE, B TOM YHCIIC
(du3nyecKre SIBICHUS B IPUPOJIC: MPUMEPHI JIBIKCHUS C PA3IMIHBIMU CKOPOCTSIMH B )KUBOW M HEIKUBOI
MPUPOJIC, ACUCTBUE CUIIBI TPSHUS B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO IaBJICHHUS Ha KUBOU
OpraHu3M, IJIaBaHKUE PbIO, phlYard B TEJIC YeJIOBEKA, IPHU ATOM IEPEBOAUTh IPAKTUYECKYIO 3a1a4y B
y4eOHYI0, BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (GU3HUECKUX SIBIICHUN;

. OIKCHIBATH U3yYCHHBIC CBOMCTBA TE M (DU3MUYCCKHE SBICHHUS, UCIIOJIB3YS (PU3UUCCKUE BEITUIUHBI
(mMacca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIa
TSOKECTH, BEC TeJla, CUJIa TPEHUS, JaBlieHue (TBEPIOTO Tela, XKHUIKOCTH, Ta3a), BRITAIKABAIOIIAs CUIIA,
MeXaHu4ecKasi paboTa, MOIHOCTb, IJICUO CHJIBI, MOMEHT CHJIbI, KOO (UIIUCHT IOJIE3HOTO JICHCTBHS
MEXaHH3MOB, KHHETHYECKAsl ¥ MIOTECHITMAIbHAST YHEPTHS ), IPH ONMUCAHUH MMPABUIIHLHO TPAKTOBAThH



(bu3MYECKUN CMBICI UCTIONIb3yEeMbIX BETUYMH, UX 0003HAYCHUS U €IUHUIIBI (PU3HMUECKUX BEIMYNH, HAXOUTh
(b opMyIibl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BETUYHUHY C IPYTUMH BETMYHMHAMU, CTPOUTH IpaPuKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

o XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SIBJICHUS U MPOLIECCHI, UCMOB3YS MpaBUIa CIOXKEHUS
cuil (BAOJb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUiIO PaBHOBECHS pblyara
(6noka), «30710TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHHUYECKOM SHEpruu, Npu ITOM JaBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3alMCHIBATH €0 MATEMATHUYECKOE BBIPAKECHHE;

. OOBSICHATH (PU3MUECKHUE SBJICHHUS, MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYaIHid
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh MPUUUHHO--CIICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE
3 1-2 jmormyeckux MIaroB ¢ OMopoil Ha 1—2 M3yYeHHBIX CBONCTBA (DU3MUECKUX SIBICHUH, (U3HUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

o pemiate pacuéTHble 3a7ayu B 1—2 AeicTBUS, HCIONB3YysS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOLINE
¢du3nveckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3allMCBhIBATh KPAaTKOE YCJIOBHE, MOJCTABIIATH
¢bu3nueckre BEIUYUHBI B (GOPMYIBI U MPOBOJUTH PACUEThI, HAXOIUTH CIIPABOYHBIC JaHHbIE, HEOOXOIUMBbIE
JUIS pellieHus 3a7a4, OLICHUBATh PEAIMCTUYHOCTh MOJTYYeHHOU (PU3UUECKOI BETMYMHBL;

o pacro3HaBath NpoOIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOJIOB, B ONUCAHUU
UCCIIEIOBaHMUS BBIICTATH IPOBEPSEMOE NPEANoNioKeHHe (TUIOTE3y), pa3iudaTb W UHTEPIPETHPOBATH
IIOJIyYEHHBIHN pe3ybTaT, HAXOAUTh OLIMOKHU B XO/€ OIBITA, JI€]aTh BHIBOBI 10 €r0 pe3yibTaTaM;

o IPOBOAMUTH OIBITHl O HAOMIOACHUIO (U3MYECKUX SBICHUN WM (U3HMUYECKUX CBOHCTB Tew:
(hOopMyIIMPOBATh MPOBEPSIEMBIC TPEIIONOKEHUS, COOMPATh YCTAHOBKY M3 TMPEIOKCHHOTO 000PYIOBAHHUS,
3aIMCBIBATh XO/JI OIBITA M (HOPMYITUPOBATH BHIBOJIBL;

. BBITIOJIHATH MPSIMBIE U3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Tella, 00bEMa, CHIIBI i TEMIIEPaTypHhI C
WCTIOJIb30BAHUEM AaHAJOTOBBIX W IU(PPOBBIX NPUOOPOB, 3aNKCHIBATH IMOKA3aHUS NPUOOPOB C YUIETOM
3a/ITaHHOW a0COJIFOTHOM MOTPEITHOCTH H3MEPEHU;

o IPOBOAMUTH HCCIEAOBAaHHWE 3aBUCUMOCTH OJHOW (PU3MYECKOM BEIMYMHBI OT JPYrol cC
UCIOJIb30BaHUEM MPSIMBIX M3MEPEHUN (3aBUCHMOCTH IYTH PAaBHOMEPHO JABIIKYILETOCS Tela OT BPEMEHH
JBIDKEHUS TeJa, CHIIBI TPEHHs CKOJNBKEHHS OT Beca Tela, KadecTBa OOpadOTKH IMOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CHJIbI TPEHHUS OT IUIOIIAAU CONPUKOCHOBEHMSI TEJ, CHJIbI YIPYrOCTH OT YJUIMHEHMUS
MPYKUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOrpYyKEHHON YacTU Tella U OT IUIOTHOCTU KHJAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TEJIO, YCIOBHM IUIaBaHUS TeT,
yCIIOBUI paBHOBECHs phluara v OJOKOB), y4aCTBOBATh B INIAHUPOBAHUHU y4E€OHOTO HCCIEI0BaHUs, COOUPATh
YCTaHOBKY M BBINIOJNHATH HM3MEpPEHHs, CIeays NpPeIVIOKEHHOMY IUIaHy, (UKCHUPOBATh pPe3yJIbTaThl
MOJIyYCHHON 3aBHCUMOCTH (PM3UYECKUX BEJIMYMH B BHJE TNPEIIOKECHHBIX TaONHIl M TpadUKOB, JENaTh
BBIBOJIBI 110 pe3YJIbTaTaM HUCCIIEIOBaHUS;

o MPOBOANTH KOCBEHHBIE H3MEpeHMs] (M3MUECKUX BENUYHMH (TUIOTHOCTh BEIECTBA JKUIKOCTH U
TBEPAOIO TeNa, CUJIa TPEHHs CKOJBKEHHsI, JaBJICHHE BO3JlyXa, BHITAJIKUBAIOIIAs CUJA, JACHCTBYIOIAs Ha
NOTPYKEHHOE B KHUJIKOCTh TeNo, KOI(D(MUIIMEHT TMONE3HOTO NEHCTBUS TMPOCTBIX MEXAaHU3MOB), CIEIYs
MPEUIOKEHHOW MHCTPYKIUH: MPH BBIMOJIHEHUH W3MEPEHUH cOOMpaTh SKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
BBIYUCIISATH 3HAYEHUE NCKOMOW BETTUYHHBI;

. coOIIIOIaTh MpaBHJIa TEXHUKH OE30MTACHOCTH MPH padoTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;

. yKa3blBaTh MPUHIUIBI JCUCTBUS TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS COCYAbl, OAPOMETp, phluar, MOABHKHBIN U HEMOABHKHBIM OJOK, HaKJIOHHAS
MJI0CKOCTH;

. XapaKTepu30BaTh MPUHLIUIBI ICHCTBHS W3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C OTMOPOI
Ha HMX omucaHus (B TOM 4YHUCIE: MOAUIUIMHHUKH, YCTPOMCTBO BOJONPOBOJAA, THUIPABIUYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), HCIONB3Ysl 3HAHWS O CBOWCTBAX (PUINUECKUX
SIBJIGHUN ¥ HEOOXOIMMbIE (PU3NYECKHUE 3aKOHBI U 3AKOHOMEPHOCTH;



o OPUBOJIUTH NpUMEpbl (HAXOAUTh HMH(OPMALMIO O MpPUMEPAX) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nvYecKux 3HAaHWKH B TIOBCEAHEBHOM JKM3HU JUIsl obOecriedeHus: O€30IacHOCTH TpU OOpalICHHUU C
nprubopaMy U TEXHUYECKHUMH YCTPOICTBAMH, COXPAHEHHSI 3/I0POBbSI U COOJIIOICHUS HOPM IKOJIOTUYECKOTO
MOBE/ICHUS B OKPYKAIOIIeH cpere;

o OCYIIECTBIISATh OTOOp HMCTOYHMKOB HH(popManuun B HHTepHETe B COOTBETCTBUU C 33JaHHBIM
IIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOLIUXCS 3HAaHUW U MYTEM CpaBHEHHUS Pa3jIMYHBIX HCTOYHHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJJOCTOBEPHOM;

. UCTIOJIB30BaTh NP BBIITOJHEHUH YUEOHBIX 33JaHUI HAYYHO--TIOMYJISIPHYIO JUTEPATypy (PU3HUECKOro
COJIep’KaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiafeTh npuéMamMu KOHCIEKTHPOBAHMS
TEKCTa, IpeodpazoBaHusi UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KPATKHUE NMHMCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHHUKOB
uHpopManud (PU3NYECKOT0 COJIEpPKaHUsA, B TOM 4YHCIE MyOJWYHO JejaThb KpaTKue COOOLICHHS O
pe3ynbraTtax MPOEKTOB WM Y4eOHBIX HCCIEAOBAaHUM, MPU 3TOM TPAMOTHO HCIIOJIB30BATh W3Y4YEHHBIN
MOHATUIHBIN anmapat Kypca (PU3HUKH, COMPOBOXKAATH BRICTYIIJICHHUE TPE3EHTALINCH;

o IpU BBIMOJHEHUH y4eOHBIX MPOEKTOB W HCCIEAOBAHUN pacHpelessiTh OOs3aHHOCTU B TpYyIIE B
COOTBETCTBUM C IIOCTAaBJIEHHBIMU 3a/Ja4yaMH, CJIEJUTh 32 BBIIOJIHEHUWEM IUIaHa JEUCTBUM, aJE€KBAaTHO
OLIEHUBATh COOCTBEHHBIN BKJIAJl B AESITEIbHOCTD IPYIIIbI, BEICTpPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
YUUTHIBasI MHEHHE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 kJjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)karhb
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUI:

o UCIIONIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYN, TEIJIOBOE [BHMIXKEHHE aTOMOB W MOJIEKYI,
arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTALIMUECKUE U aMOP(HBIE Tella, HACHIIECHHBI 1 HEHACHIICHHBIH
nap, BJIQXKHOCTb BO3/yXa, TeMIlepaTypa, BHYTPEHHsSS JHEpIus, TEIUIOBOW JBHUraTellb, 3JI€MEHTapHBIN
ANEKTPUUYECKUH 3apsi]l, JIEKTPUUECKOE T0JIe, MPOBOJIHUKU U AUAJICKTPUKH, TIOCTOSHHBIN 3JEKTPUUECKUN TOK,
MarHMTHOE I0JIE;

o pa3iuuaTh SBIIEHUs (TEIJIOBOE pacIIMpeHHe M CKaThe, TeIUionepeaaya, TEIUIOBOE paBHOBECHE,
CMauMBaHME, KalNWUISPHbIE SBJICHMS, UCHApEHUE, KOHJEHCAllMs, IUIaBJI€HUE, KpHUCTaUIU3alus
(oTBepaeBaHue), KUTIEHUE, TeIUIONepeaayda (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TYUCHUE), JICKTpU3AIUs TE,
B3aMMOJICIICTBUE 3apsiioB, NEHCTBUS SJICKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBHE
MarHuToOB, JEHCTBHE MArHUTHOTO TMOJsSI Ha MPOBOAHUK C TOKOM, JJIEKTPOMArHUTHAs MHIYKIUS) IO
OMMCAHUI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE
SIBJICHUE;

o pacro3HaBaTh NPOSBICHUE U3YYECHHBIX (U3NYECKUX SBICHUI B OKpPYKAIOIIEM MHpE, B TOM YHCIIE
¢usnveckue SBICHUS B NPUPOJE: IMOBEPXHOCTHOE HATSHKCHHWE M KANWJUIAPHBIC SIBICHUS B TNPHUPOJE,
KpUCTAIJIBl B mpupoae, uanydenne CollHla, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00Opa3oBaHUE POCHI,
TyMaHa, WHEsS, CHera, JJIEKTPUYECKHE SBJICHHUS B aTMocdepe, HJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMid, Apeiid MOI0COB, POIb MATHUTHOTO TIOJS Ul )KU3HU Ha 3emMJie, TOJIIPHOE CHUsHHE,
IIPU ATOM NEPEBOANTH MPAKTUUECKYIO 337a4y B y4eOHYIO, BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN)
(bU3MYECKUX SIBICHU;

. OTMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UYECKUE SIBICHUS, UCTOIB3Yys (QU3NIECKUE BEINUHHBI
(Temmeparypa, BHYTPEHHsISI SHEPTHsl, KOJIUYECTBO TEIUJIOTHI, YAelbHas TEIJIOEMKOCTh BELIECTBA, YEIbHAS
TEIUIOTa TUIABJICHUS, YJAelbHas TEIUIOTa MapooOpa3oBaHus, yIelbHas TEIIOTa CropaHus TOILUIUBA,
KOO(Q(QUIHMEHT TOJE3HOTO JEHCTBHSI TEIUIOBOW MAIIMHBI, OTHOCHUTENBHAs BJIAXKHOCTh BO3/AYyXa,
ANEKTPUYECKUI 3apsijl, CUjla TOKa, JEKTPUUECKOE HANpPSKEHUE, CONPOTUBICHUE IPOBOJHUKA, YAEIbHOE
CONPOTUBIIEHUE BEIIECTBA, pab0Ta M MOIIHOCTh D3JEKTPHUUECKOr0 TOKa), MpU OMNHCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT UCIIOJNBb3YyEMbIX BEIMYUH, 0003HAYEHUS U €AMHUIIBI (PU3NYECKUX BEIMYUH,
HaXOAUTh (HOPMYJIBI, CBSA3BIBAIOIIME MAHHYIO (DU3MUYECKYIO BEIMYHMHY C APYTUMH BEIMYMHAMH, CTPOUTH
rpadMKy M3y4CHHBIX 3aBUCHMOCTEN (PU3NIECKUX BEITMYNH;



J XapaKTepu30BaTh CBOMCTBAa Ted, (U3MUYECKHE SIBICHUS M TIPOLECCH, HCIONb3YS OCHOBHBIE
I0JIOXKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUHU CTPOEHUS BELIECTBA, IPUHLIUII CYEpIO3ULIUY TToJIeH (Ha
KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma Juist yyacTka uenu, 3akoH /[xoyns—JleHua,
3aKOH COXpAHEHMs SHEpPruu, NpU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro
MaTEMaTHUYECKOE BbIPA)KEHUE;
® 00BACHATh (PU3MYECKHE TMPOIECCHl M CBOICTBA TEJ, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyaluil
[IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH IPUUYMHHO-CIEICTBEHHbBIE CBSI3U, CTPOUTH
o0bsicHeHUe U3 1—2 JOTMYECKUX IIaroB ¢ OMOPOi Ha 1-2 M3y4eHHBIX CBOMCTBA (DU3UUYECKHX SBICHUH,
(bU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
epemarh pacy€THble 3amaud B 2—3 JEHCTBHS, HWCHOJNB3YsS 3aKOHBI U (OPMYIBI, CBSI3BIBAIOIINE
¢bu3nyeckre BeIMYMHbBL: HA OCHOBE aHAJIM3a YCIOBUS 3aJlauyl 3alMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HE/IOCTAaTOK JaHHBIX JJIs PELIeHUs 3a/laud, BbIOMpPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE Ui €€
peleHus, TPOBOIUTh pacu€Thl M CPaBHHUBATH IOJYYCHHOE 3HAUeHHE (DU3MYECKOW BEIWYHHBI C
U3BECTHBIMU JIAHHBIMU;
® pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOLTH (U3NIECKUX METOJOB, HCIIOIB3YSI
OIMCaHHE MCCIEIOBAHMS, BBIACIATh IPOBEPSIEMOE MPEINOI0KEHNE, OLIEHUBAaTh IPaBHJIBHOCTh
HopsiiKa MPOBECHUS UCCIIeI0BaHUs, 1€1aTh BIBODI;
® [IPOBOJIUTH OMNbITHl 10 HAOMIOJACHHUIO (U3NYECKUX SBICHUA WIM (PU3MUECKUX CBOWUCTB Tel
(KanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTh JIaBJIECHUS BO3/yXa OT ero o0b&Ma, TeMIeparypbl, CKOPOCTH
Ipolecca OCTbIBAaHWS M HarpeBaHMs IpPU U3IYYEHUM OT IBETa M3JIydarolled (IOIJIomaroeil)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYPbl KUJIKOCTU U IIOLIAAN €€ MOBEPXHOCTH,
JIEKTpHU3alMsi Tel U B3aUMOJEHCTBHE 3JIEKTPUYECKUX 3apsfoB, B3aUMOJICHCTBHE MOCTOSIHHBIX
MarHuTOB, BU3yaJu3alksi MarHUTHBIX MOJEH MOCTOSIHHBIX MAarHUTOB, ACWCTBUS MAarHUTHOTO IOJIS Ha
IIPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOJBUIaTelsd IOCTOSHHOIO TOKa):
dbopMynHpOBaTh TPOBEpSEMBIE TPEAINONIOKEHHS, COOMpaTh YCTAaHOBKY U3 TPEAJIOKEHHOTO
000pyZ0BaHus, OIKMCHIBATh X0 ONbITa U (POPMYIMPOBATH BHIBOJBI;
® BHIMOJIHATE HPSIMbIE M3MEPEHHs] TeMIIepaTypbl, OTHOCUTEIbHOMN BIaXXHOCTH BO3JyXa, CHJIbI TOKA,
HamnpsDKeHUsT C MCIIOJIb30BAaHHMEM aHAJOrOBBIX MHPUOOPOB U JAATYMKOB (DU3MYECKUX BEJIMYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C yUETOM 3aJaHHOM aOCOJIIOTHOM MOTPELIHOCTH;
® [IPOBOJIUTh MCCJIEJOBAHUE 3aBUCUMOCTH OJHOW (u3MuYecKOW BEIMYUHBI OT JIpyroil c
UCIOJIb30BAHUEM MPSIMBIX HU3MEPEHUil (3aBUCUMOCTb CONPOTUBIICHUS NMPOBOJAHMKA OT €ro JJIMHBI,
IUIOUIA/IA MONEPEYHOI0 CEUYEHUs U YJEIbHOTO CONMPOTHBIICHUS BELIECTBA MPOBOJHUKA, CHIIBI TOKa,
UIYUIEro yepe3 MPOBOJHUK, OT HAINPSKEHHs] HA MPOBOJHUKE, MCCIEAOBAHUE MOCIEI0BATENILHOTO U
napajyieIbHOr0 COeIUHEHUH NPOBOJHMKOB): IUIAHUPOBATH HCCIEI0BaHHE, COOMpPATh YCTAHOBKY MU
BBIIIOJHATh WU3MEPEHUs, CleAys NpeUIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJbTaThl IOJYyYEHHOU
3aBHCUMOCTH B BHJIE TaOJIUI] U TPapUKOB, AETATh BEIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHUS;
® [IPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3NYECKUX BeNUYMH (yHelbHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIICHUE MTPOBOJHUKA, pab0Ta W MOIIHOCTH AJIEKTPHUYECKOTO TOKA): TUIAHUPOBATH W3MEPEHUS,
coOMpaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys HPEAJOKECHHON WHCTPYKIMH, U BBIYUCIATH
3Ha4YEeHUE BEJINUMHBI;
e co0JII0/1aTh MTpaBUJIa TEXHUKH OE€3011aCHOCTH IPpH paboTe ¢ 1a00paTOPHBIM 000pyI0BaHUEM;
® XapaKTepU30BaTh IMPUHLUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONOPOMH
Ha MX ONHUCaHUA (B TOM YHUCIIE: CUCTEMA OTOILICHHsI IOMOB, TUTPOMETD, apoBasi TypOMHA, aMIIepMeETp,
BOJIETMETpP, CUETUMK IEKTPUUECKOW SHEPIuH, 3JIEKTPOOCBETUTENbHBIE NMPUOOPHI, HArpeBaTelIbHbIE
ANEKTPONPUOOPH! (IPUMEPBI), INEKTPUUECKUE MPEIOXPAHUTENH, IJIEKTPOMATHUT, AJIEKTPOABUIaTENb
IIOCTOSIHHOTO TOKA), HCIHOJb3ys 3HAHHUA O CBOWCTBaX (PU3MUYECKUX SBJICHUH U HEOO0XOAUMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH;



o pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEpPUTENbHbIE MPUOOPHI IO CXeMaM U
CXEMaTUYHBIM pUCYHKaM (KHUAKOCTHBIM TEpMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETp, JABHUIaTENb
BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKOI, pPEOCTaT), COCTaBJIATh CXEMbl JJEKTPUUYECKUX Lemed c
[IOCJIe/IOBATENbHBIM U TapajulebHBIM COCIUHEHHEM 3JIEMEHTOB, pa3juyas YCJIOBHbIE 0003HAUYEHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

o OPUBOJIUTH NpUMEpbl (HAXOAUTh HH(OPMALMIO O MPUMEPAX) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nvYecKux 3HAHWKH B TIOBCEAHEBHOM JKM3HU JUIsl obOecriedeHus: Oe30IacHOCTH NpU OOpalICHHUU C
npuOOpaMy M TEXHUYECKHUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBBS U COOJIIOJICHUS HOPM JKOJIOTUIECKOTO
IIOBEJICHUS B OKpYXKaloLIeH cpene;

o OCYIIECTBJISATh NOUCK HHPOpMAIK (PU3UUECKOr0 cosiepkanus B IHTepHeTe, Ha OCHOBE UMEIOIINXCS
3HaHUN M MyTEM CpaBHEHMs JIONOJIHUTENIBHBIX MCTOUYHUKOB BBIACNATh MH(POpPMALMIO, KOTOpas SBISETCS
IIPOTHUBOPEYMBON MIIN MOXKET ObITh HEZOCTOBEPHOI];

o UCIIOJIb30BaTh MPH BBIIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO--IIOMYJIAPHYIO JTUTEPATypy (PU3HUecKoro
coJlepKaHusl, CIIPABOYHBIE MAaTEpHUAIIbl, pecypchl ceTu MHTepHeT, BiageTh NpuéMamMu KOHCIEKTHPOBAHHUS
TEKCTa, IpeodpazoBaHusl THPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

o co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOUIeHHs, 0000mas nHGopMaIuo us3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOIO COAEPIKAHMSI, B TOM 4YHCIE IMyOJIMYHO HPEACTABIATH PE3yJbTaThl
IIPOEKTHOM WJIM HCCIIEJOBATEIbCKON NAEATEIbHOCTH, IPU 3TOM TIPAaMOTHO HCIOJIb30BaTh H3yYEHHBIN
NOHATUIHBIN anmnapat Kypca (PU3MKH, COPOBOXKAAThH BBICTYIIJICHHUE IPe3eHTalueH;

o IpU BBIIOJHEHUU YYEOHBIX HPOEKTOB M HCCIIEAOBAaHMM (M3NYECKUX IPOLECCOB paclpeiesTh
0053aHHOCTH B TPYINIE B COOTBETCTBUM C IOCTABJICHHBIMM 3a/ladaMH, CIEAUTH 32 BBINOJIHEHUEM ILUIaHa
NEUCTBUIM U KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JESITEIbHOCTb TPYIIIHI,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMO/IEICTBHE, IPOSBIISAS TOTOBHOCTD Pa3peliaTh KOH(IIUKTHI.

K koHmy oOyueHuss B 9 kiacce NpeAMETHbIE pPe3yslbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

o WCIIOJIb30BaTh IMOHATHS: CHUCTEMa OTCU€Ta, MaTepUallbHAs TOYKA, TPAECKTOPHs, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHHA, Aedopmanusi (ynpyras, IUTaCTHYECKas), TPEHHE, IICHTPOCTPEMHUTEIHHOE
YCKOpEHHE, HEBECOMOCTb U NEPErpy3KH, LEHTP TAKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPJIOrO Tejla, PaBHOBECHE, MEXaHWYECKHE KOoJeOaHUs W BOJHBI, 3BYK, MHOQPa3ByK M YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, LIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1albHO30PKOCTb,
CIEKTPBI UCITYCKaHUs U NOMJIOIIEHUs], allb(da-, 6eTa- 1 raMMa-u3JIy4eHus], U30TOIbI, SA€pHAst YHEPIeTHKA,;

o pas3nyath SBJICHUS (paBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABUKEHHE, PABHOYCKOPEHHOE
NpSMOJIMHEHHOE JBI)KEHUE, CBOOOJHOE TMaJeHWe TeJl, pPaBHOMEPHOE [BM)KEHHE I10 OKpPYKHOCTH,
B3alMO/JICIICTBUE TE€J, PEaKTUBHOE JIBUJKEHUE, KOJIeOaTeIbHOE IBUKEHHE (3aTyXalolllue U BBIHY)K/ICHHBIC
Kosie0aHUs), PE30HAHC, BOJIHOBOE JBMIKEHHE, OTPAKCHHE 3BYKa, NPSAMOJIMHEHHOE pPAaCIpOCTpaHEHHUE,
OTpPaKCHHE U IPEJOMJICHUE CBETa, MOJHOE BHYTPEHHEE OTPaKEHHE CBETa, pa3joeHue Oeroro ceera B
CHEKTp U CIIO)KCHHME CHEKTpPaJbHBIX LIBETOB, JHCIEPCUS CBETa, ECTECTBEHHAs PaJUOaKTHBHOCT,
BO3HUKHOBEHUE JIMHEHYATOro CIEKTpa M3JIy4yeHUs) MO OMMCAHUI0O MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SBICHUE;

o pacrno3HaBaTh MPOSBIECHUE M3YYEHHBIX (U3NYECKUX SBJICHHUI B OKpy’KarolleM Mupe (B TOM 4HCIe
¢bu3nyeckue SBICHUS B IPUPOAE: IPUIUBBI U OTJIMBBI, ABMKEeHUE M1aHeT COJIHEUHOM CUCTEMBbI, PEaKTUBHOE
JBUKCHHE JKMBBIX OPraHU3MOB, BOCIPUATUE 3BYKOB XMBOTHBIMH, 3EMIIETPACEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 5XO0, IBETa TeJl, ONTHUYECKHWE SBICHHS B MPUPOZAE, OHOJOTHYECKOE JEHCTBHE BHIUMOTO,
yIBTPapUOIIETOBOIO W PEHTTCHOBCKOTO HW3IYyYSHUH, ©CTECTBECHHBIM PATUOAKTUBHBIA (DOH, KOCMUYCCKUE
Jy4Yd, PAaJUOAKTUBHOE MW3JIyYCHHE IPUPOIHBIX MHUHEPAIOB, IEHCTBUE DPAJUOAKTUBHBIX H3JIy4YEHUH Ha
OpraHu3M 4eJoBeKa), IPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 33[auy B yU4eOHYIO, BBIIEIATh CYILECTBEHHbIE
cBOMCTBA (MTPU3HAKH) (PUZNIECCKUX SBIICHHIA;



. OTMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UYECKUE SIBICHUS, UCTOIB3Yys (QU3NUIECKUE BEINIHHEI
(cpenHsist ¥ MTHOBEHHAsi CKOPOCTh Te€jla NP HEPAaBHOMEPHOM JBMKEHHUH, YCKOPEHHE, IEPEMELICHUE, TYTh,
yIJ0Basi CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYTrOCTHU, CUJIA TSKECTH, YCKOPEHUE CBOOOJHOTO MaJIeHUs, BEC
Tena, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHW4YeCKas padoTa M MOIIHOCTb, MOTEHIMAbHAS SHEPrus Tena,
MIOJIHATOTO HaJ OBEPXHOCTBIO 3€MJIM, TOTEHIMAIbHAS SHEPIUs C)KaTOW MPYKUHbI, KHHETUYECKasi YHEPTHs,
MOJTHAsE MEXaHWYeCKasi PHEPTHUs, MIEPHOJ U YacTOTa KoJjeOaHHid, AJMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHAa, CKOPOCTh CBETa, IIOKa3aTelb MPEIOMJICHHUS Cpelibl), NpH OMHCAHUM MPABWIBHO TPAKTOBATh
(bu3MYECKUN CMBICT UCHOJB3YEMbIX BEITUYHMH, 0003HAUCHUS M CAMHHIIBI (PU3NUYECKUX BEIUYUH, HAXOIAHUTD
(bopMyIbl, CBA3BIBAIONIME MAHHYIO (DU3MUYECKYIO BEIMYUHY C JIPYTMMHU BEITUYMHAMH, CTPOHUTH TpapuKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIONb3Yys 3aKOH COXpPaHEHUS
SHEPruH, 3aKOH BCEMUPHOTO TSATOTEHUSI, IPUHLIMII CYNEPIIO3ULIMU CUJI, IPUHLIUII OTHOCUTENbHOCTH ["anues,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPaXXCHHS W TPEIOMIICHHS] CBETa, 3aKOHBI
COXPAaHEHHUs 3apsI0BOT0 M MAacCOBOTO YHWCEN MPH SJAEPHBIX pPEaKIHSIX, MPU 3TOM JaBaTh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMaTHUECKOE BHIPAKECHUE;

. OOBACHATh (DU3MUECKHUE MPOLIECCHl M CBOMICTBA TeJl, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyaluil
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH MPUUYNHHO--CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE
U3 2—3 NOTMYEeCKUX IIAroB C OMOpoil Ha 2-3 M3yYEHHBIX CBONCTBA (DU3MUYECKUX SBICHUH, (HU3HUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemaTh pacuéTHble 3ajaud (OMUPAIOIIMEcs Ha CUCTeMy U3 2—3 ypaBHEHHil), HUCIONb3ys 3aKOHBI U
(dbopMyIibl, CBsI3bIBatOIINE (PU3NUECKIE BEIMYMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 33[]a4l 3alHChIBATh KPaTKOE
YCIIOBUE, BBISIBIATH HENOCTAIOIIME WM U30BITOYHBIE JaHHBbIC, BbIOUpPATh 3aKOHBI U  (HOPMYIIHI,
HEOOXOMMBIE JUISI PEUICHHUs, TPOBOAUTH PAcYETHl U OICHWBATh PEATMCTUYHOCTH MOJTYYEHHOTO 3HAYCHUS
(bu3nUecKoil BEUYNHBL;

. pacro3HaBaTh IpOOJIEMbI, KOTOPBIE MOYKHO PEIIUTH MPH MOMOIIU (PU3HMYECKUX METOJIOB, UCIIONb3YS
OMHCAaHUE HCCIEAOBAHUS, BBIICTATH MPOBEpSieMOE MNPEANONIOKEHUE, OLEHUBATh MPAaBUIBLHOCTH MOPAIKA
MIPOBEJICHUS HCCIEA0BAaHUS, AeNaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

o MPOBOAUTD OMBITHI IO HAOTIOACHUIO (DU3HUECKUX SBICHUN WM PU3NUECKUX CBOMCTB Tel (M3yuyeHUe
BTOpOro 3aKkoHa HpI0TOHA, 3aKOHA COXpaHEHHsS YHEPTUH, 3aBUCUMOCTH MEpHOJa KoieOaHUN MPYKUHHOTO
MasiTHUKAa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBHCHUMOCTH OT aMIUIMTYbI MaJIbIX KOJEOaHHH,
NPSIMOJIMHEHHOE PacIpOCTpaHEHHE CBETa, pPAa3JIOKEHHE OEIoro CBeTa B CHEKTpP, HM3YYCHHE CBOMCTB
M300pakeHus B IJIOCKOM 3€pKajie U CBOMCTB M300paskeHUsl mpeaMeTa B coOuparolieil muH3e, HaOIoeHe
CIUIOIIHBIX W JIMHEHYAThIX CIIEKTPOB M3IyYEHUs): CAMOCTOSTEIILHO COOMPaTh YCTAaHOBKY U3 M30BITOYHOTO
Habopa 000pyAOBaHUS, OMIMCHIBATE XO OMbBITA U €T0 PE3YIbTATHI, (HOPMYITHPOBATH BHIBOKI;

o IPOBOAUTH MPU HEOOXOJUMOCTU CEPUI0 TPSAMBIX HM3MEPEHUH, OMperenss CcpelHee 3HaueHUue
u3MepsieMoil BenmuuuHbl ((POKycHOE paccTosHue CcoOHparomel JHH3BI), 00OCHOBBIBATH BBHIOOP Crocoda
HU3MEPEeHUS (M3MEPUTEIBHOTO MPUOOopa);

. IPOBOJIUTH HCCIEIOBAHUE 3aBHUCHUMOCTEH (PH3MUYECKUX BEIUYMH C HCIIOJB30BAaHUEM IPSIMBIX
M3MepeHull (3aBUCUMOCTD IyTH OT BPEMEHHU IPHU PAaBHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHOW CKOPOCTH,
nepuoja KojaebaHuii MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPaKEHHUS CBETa OT
yria mHajeHus W yria INpeJoMJIEHHs] OT yIJla MaJeHUs): IJIAaHUPOBAaTh HUCCIIEIOBAHUE, CaAMOCTOSITEILHO
coOHMpaTh yCTaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BUJC
TaOIUI ¥ TPaQHKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIIETOBAHMS;

o IPOBOAMUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIUYUH (CPEIHSASI CKOPOCTh M YCKOPEHHE Tella MPU
PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOTO MaJeHUs, >KECTKOCTh MPY>KUHBI, Kod(hduinueHt
TPEHHS CKOJIBKEHUS, MEXaHN4ecKast padoTa U MOIIHOCTh, YaCTOTa U MEPUOJ KOJIeOaHU MaTeMaTUYECKOTO
U TPYXKHHHOTO MAasTHHKOB, ONTHYECKAas CHja COOMpAIOLICH JIMH3BI, PaJUOAKTUBHBIA (POH): MIAHUPOBATH
U3MepeHus, coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH W3MEPEHUS, Clenysl MPEeasIoKEHHON



MHCTPYKLMHU, BBIUUCIISTH 3HAYEHHWE BEIUYMHBI M AHAJIU3UPOBATh IOJIYYECHHBIE DPE3YyJIbTaTbl C Y4YETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

o co0uIro1aTh MpaBUiIa TEXHUKH OE€30IIaCHOCTH IpH paboTe ¢ 1a00opaTOpPHBIM 000PYI0BaHUEM;

o pa3nuyaTth OCHOBHBIE MPU3HAKM M3YyYEHHBIX (U3MUECKUX MOJENe: MaTepuaiabHas TOYKa,
a0CoOMIOTHO TBEPAOE TEJO, TOUCUHBIM MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJEeNb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTO S1/1pa;

o XapaKTepu30BaTh MPUHLUIBI ASHCTBHS U3Y4YE€HHBIX MPHUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOI
Ha UX OMMCaHUA (B TOM YHCIIE: COUAOMETP, JATYUKU MTOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKeTa, HXO0JIOT,
OYKH, TIEpHUCKOI, (oToammapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOIN, IO3UMETp, Kamepa Buibcona),
WCTIOJB3Ys 3HAHUS O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAMMBIE (PU3NIECKHE 3aKOHOMEPHOCTH;

o UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKM M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUYECKUX IPOLIECCOB MPH PELICHWU Y4eOHO--NpaKTHUECKUX 3ajad,
OINTUYECKUE CXEMBI JIJIsl IOCTPOEHUS U300pakeHUH B IIJIOCKOM 3epKajie U coOMparoleH JIMH3E;

o IPUBOAUTH TNpUMEphl (HaXOIUThb HHGOPMALMIO O NpUMEpax) MNPAKTUYECKOTO MCIIOJIb30BaHUS
¢u3nvYecKux 3HAHWKH B TIOBCEAHEBHOM >KM3HU JUIsl obOecriedueHus: O€30IacHOCTH TpU OOpalIeHHUU C
npuOOpaMy M TEXHUYECKHUMHU YCTPOMCTBaMHU, COXPAHEHUS 3/I0POBBS U COOJIIOJICHUS HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKPYKAIOUIEH CPENE;

o OCYIIECTBJIATh IMOMCK HH(popMauuu ¢(usndeckoro coaepxkanuss B HHTepHETe, CaMOCTOSTEIBHO
(bopMyIHpyst IOUCKOBBIN 3aMpoOC, HAXOAUTH ITyTH ONpPEeNICHHsI JOCTOBEPHOCTH TOIydeHHOW HH(pOpMaIiu
Ha OCHOBE MMEIOIIMXCS 3HAHUM U TOTIOJIHUTEIbHBIX MICTOYHUKOB;

o UCTIOJIB30BaTh TP BBIITOJHEHUH YUEOHBIX 33JaHUI HAYYHO--TIOMYJISIPHYIO JTUTEPATypy (PU3HUECKOTO
COJIEpKaHus, CIIPAaBOYHbIE MaTepualibl, pecypchl cetu MHTepHeT, BilafgeTs NpuéMaMyu KOHCIEKTHPOBAHMS
TEKCTa, IpeodpazoBaHusl THPOPMAIIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

o C03/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(OPMAIIUHN U3 HECKOJIBKUX
HUCTOYHHUKOB (PH3MUYECKOTO COACpKaHUsA, MyOJIMYHO TPEACTABIATH PE3yAbTaThl MPOEKTHOW  HITH
HCCIIEA0BATEIBCKON JNEATENBHOCTH, IIPU ITOM I'PAMOTHO HCIIOIb30BATh W3YYCHHBIM NOHATUMHBIN armapar
u3yyaeMoro paszena (U3MKM M COIpPOBOXKAAThb BBICTYIUIEHHWE Ipe3eHTaluel ¢ yd4éToM ocoOeHHOCTel
ayJJUTOPUHU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
KoHuTpoasn IIpakTHyeck
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThI ue padoThbl
pecypchl
Pa3nes 1. ®usuka u eé posib B NO3HAHUM OKPY KAIOIIEro MUpPa
1.1 dusmka - HayKa 0 IPUPOIE 2 bubmorexa HOK
' y PHpOA https://m.edsoo.ru/7f416194
1.2 dusnyeckue BETUINHEI 2 1 bubmorexa HOK
) https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIA METOJT ITO3HAHUS 2 1 bubmmorexa [TOK
' v g https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHHS O CTPOEHHH BellecTBa
bu6mmoreka [{OK
2.1 C 1
TPOCHIE BEMECTRA https:/m.eds00.ru/7f416194
29 JIBH>KEHHE B B3aMMOJICHCTBUE YaCTHIL ) 1 bu6nmmorexka [JOK
' BellecTBa https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
2. A 2
3 IperaTHbIE COCTOSIHUSI BEIIECTBA htps-//m.cdsoo.ru/7f416194
Wroro no pasneny 5
Pa3znen 3. /IBu:keHue U B3aUMoAeiicTBHE TeJl
3.1 MexaHU4UecKoe OBUKEHUE 3 bubmorexa HOK
' g https://m.edsoo.ru/7f416194
bu6 K
32 Wuepius, Macca, IOTHOCTh 4 1 nommoreka O

https://m.edsoo.ru/7f416194
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bu6mmorexa [{OK

. .B 14 1 2
3.3 Cruna. Buter cin https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
41 JaBnenwue. [lepenava naBieHust TBEPABIMU 3 bu6nmorexa [JOK
' TeJNaMH, JKUAKOCTAMH U razaMu https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
4.2
JlagiIerme K KOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOChepHOe JaRIeHie https://m.edsoo.ru/7f416194
44 JlericTBuE KUIKOCTH U ra3a Ha MOrpyKEHHOE 7 1 3 bubmuoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen S. Pabora u MOIIHOCTB. JHePrus
bu6mmoreka [{OK
A P 1
> 8607 I MOMHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
2 I1 1
> POCTLIE MEXATIEMEL > https://m.edsoo.ru/7f416194
bu6 OK
5.3 Mexanudeckasi SHEpTus 4 1 1 hgp:jl/(r)zeelili(]i) u/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 3 12
8 KJIACC
Ne i/ HaunMeHoBaHMe pa3/ie/ioB U TeM KosimyecTBo yacos DJIEeKTPOHHbIE
) MPOrpaMmabl Bcero KonTpoabu IMpakTnyeck (uu¢posbie)
ble padoThI ne padoTnl o0pasoBaTejbHbIE
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pecypchl
Pa3pean 1. TenioBbie IBJICHUSA
1.1 CTpoeHHE U CBOMCTBA BEIIECTBA 7 bubnuorexa LOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1 5
CIDIOBHIE HPOHCCCHl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3jen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DIIEKTpUUYECKUE 3apsiibl. 3apsKEHHBIE TEJa 7 1 bubnnorexa [JOK
' U UX B3aUMOJEIiCTBUE https://m.edsoo.ru/7{4181ce
bu6 OK
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK 20 1 7 hngsI:I;I/cr)rT.GeIiiascIi).ru 178418 Lce
bubmuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMAarHuTHasE UHIYKIHS 4 bubmuorexa LIOK
' P b https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5
9 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/nn P KonTpoabu IIpakTnyeck (mudpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padboThbl
pecypchl

Pa3zpen 1. Mexannueckue siBJICHUSA



https://m.edsoo.ru/7f4181ce
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MexaHndecKkoe IBIKSHUE 1 CIIOCOOBI €T0

bu6mmoreka [IOK

1.1 1
OIIMCAHUS 0 https://m.edsoo.ru/7f41a4a6
. bu6nmoreka [IOK
12 Bsaumonerictaue e 20 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1. 1
3 3axombt coxpanenus 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zpen 2. Mexann4deckue KoJIe0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 0 7
CXAHMHACCKHC ROTCOAHIA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8
CXAMHMACCKUC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3nes 3. DjieKTpOMAarHuTHOE MOJI€ U )J1eKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U 6 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznea 4. CBeToBbIC ABJICHUSA
4.1 3aKOHBI pacOpOCTPaHEHHS CBETA 6 bubmorexa [OK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.2 JI 0 6
HH3BL I OTITHHCCKHC IPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.3 P 3] 3
ASOACHHE DEIOTO CBETa B CLCKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBBLIE SIBJICHUS
5.1 Hcnyckanue u MorioneHue cBeTa aToOMOM 4 bu6nmoreka [IOK
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https://m.edsoo.ru/7f41a4a6

5.2 CTpoeHue aTOMHOTO siApa 6 1 bubmuorexa LIOK
' P o https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 s 7 1 1
JICPHBIC peakitiH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bH0-00001a101MIT MOAYJIb
6.1 [ToBTOpEHKE M 0000IIIEHNE CONEePKAHUS 9 ) bu6nmoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
MNOYPOYHOE INIJTAHUPOBAHHUE
7 KUIIACC
KounyecTBo 4acos Jara DJIeKTPOHHbIE HU(poBbHIE
Ne i/ Tema ypoka Kounrtpoabnsie | IlpakTHueckue oOpa3oBaTejibHbIE
Bceero H3Y4YeHH s
padoThI padoThbI pecypcol
1 Yro H3y4aeT ¢buzuka. HexkoTtopsie 1
(bu3nyecKue TEPMUHBI
2 HaGmotenus u onbiTel. Ou3nyueckue 1
BeIMYHHEL M3Mepenne Gu3NIecKuX BETUIHH
3 ToyHOCT W  TOrPEUIHOCTH  U3MEPEHHIA. 1
®du3uKa U TEXHUKA
4 Jlabopamopuas paboma Ne 1 «Onpedenenue 1 1
yenvl OeNleHUsi USMEePUmMenbHo20 npubopay
5 Crtpoenue BeriecTBa. MoJIeKyJIbI. | bubnuorexa [JOK
bpoyHoBckoe aBIKEHHE https://m.edsoo.ru/ff09f72a
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Jlabopamopuas paboma Ne 2 «Onpedenenue

6 Pa3mepos Maiblx meiy
7 JIBUM>KEHHE MOJIEKYJT bubnnorexa [IOK
https://m.edsoo.ru/ff09fe0a
g BsaumopeiictBue Monexys bubnnorexa [JOK
https://m.edsoo.ru/ff0a013e
9 ArperatHbie cocTosiHUSA BerecTBa. CBOMCTBa
ra3oB, KUJAKOCTEH M TBEPAbIX TEI
Konmponvnas paooma Ne 1 no meme
10 «llepeonauanvhovle céedeHus 0 cCmpoeHuu
eéeuecmear
1 Mexannueckoe BukeHue. PaBHoMepHoe u bubnnorexa [IOK
HCPAaBHOMCPHOC ABHIKCHHUC https://m.edsoo.ru/ff0a0378
12 Cxopoctb. EnunauIEI CKOpOCTH bubmuorexa [JOK
https://m.edsoo.ru/ff0a05c6
13 Pacuer mytu 1 BpeMeHU ABUKEHUSA bu6nmmoreka [JOK
https://m.edsoo.ru/ff0a079c¢
14 Wnepuus bubnnorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 B3anmoneiictBue Ten bu6mmorexa [{OK
https://m.edsoo.ru/ff0a0c10
16 Macca tena. Equaunbst Mmaccel. U3Mepenne bu6nmoreka [JOK
MacChbl TCJIa Ha BECax https://m.edsoo.ru/ff0a0fee
17 Jlabopamopnas paboma Ne 3 «H3zmepenue
Maccwl meia Ha PuluadiCHbIX 8eCaX)
13 [IimoTHOCTE BemiecTBa bu6nmoreka [JOK
https://m.edsoo.ru/ff0al23c
Jlabopamopuas paboma Ne 4 «H3zmepenue
19 obvema menay.

Jlabopamopuas paboma Ne 5 «Onpedenenue
NJIOMHOCMU M8epO020 menay



https://m.edsoo.ru/ff09fe0a
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Pacuet maccel 1 00beMa TeEJIa IO ero

20
TJIOTHOCTH
Pemenue 3amau o remaM «MexaHU4ecKoe
21 IBIOKEHUE», «Maccay, «IlIIoTHOCTh
BEIIIECTBA»
Koumponvnasa paooma no memam Bu6muotexa [[OK
22
«Mexanuueckoe osuixcenue», «Maccay, https://m. edsoo.ru/ff0al 778
«llnomnocmo sewecmeay
” Cuna bubnuorexa [JOK
https://m.edsoo.ru/ff0al1502
4 SBnenne Tarorenus. Cuia TSHKECTH bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc
25 Cuna ynpyroctu. 3akoH ['yka bubnuoreka LIOK
https://m.edsoo.ru/ff0al778
%6 Bec rena. Enunuist cumbl. CBs3b MEXIY bu6mmoreka [JOK
CHIION TSDKECTH U Maccoii Tera https://m.edsoo.ru/ff0ala70
27 Cuia TSKeCTH Ha APYTHX IJIaHeTax
Hunamometp. CroxxeHue AByX CHII,
28 HAIMPABJIEHHBIX MO0 OJJHOM MPSAMO. bubnmorexa [IOK
PaBHopelicTByIOIIas CHIT https://m.edsoo.ru/ff0alb9c
79 Pemenue 3agaq mo remam «CHITBDY, bu6mmoreka [{OK
«PaBHOACHCTBYIOIIAS CHID» https://m.edsoo.ru/ff0alcc8
Koumponvnaa paboma no memam «Bec
30 menay, «I pagpuueckoe uzooparxcenue cuny,
«Cunwvry, «Pagnodeiicmeyrowan cuny
Jlabopamopuas paboma Ne 6 Bu6morexa LIOK
31
«I padyuposanue npysxcunst u usmepeHue cu https://m.edsoo.rw/ff0al de0
OUHAMOMEMPOMY.
32 Cuna tpenus. TpeHue nmoxos
3 TpeHnue B npupoae U TEXHUKE. bubnnoreka [JOK

Jlabopamopnas paboma Ne 7 «Mzmepernue

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

CUJIbL MPEHUS CKOJIbIHCEHUA U CUJIbL MPEHUA
KadyaHrus ¢ noOMouyvblo OuHaMOJwempa

14 JaBnenue. EnMHUIEI JaBICHUS bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2376
35 CriocoObl yMEHBIIICHUS U YBEJIIMUCHUS bubmuorexa [JOK
J@aBJICHUA https://m.edsoo.ru/ff0a25b0
36 JaBnenue ra3a. Pemenue 3agad no reme bubnuotexa [JOK
«/laBIeHHE TBEPIOTO TEIa» https://m.edsoo.ru/ff0a2718
17 [Tepenayva naBieHUs KUIKOCTSIMH U Ta3aMH. bubmuoreka [JOK
3axon ITackans https://m.edsoo.ru/ff0a2826
18 JlaBnenue B KUIAKOCTH U raze. Pacuer bubnuorexa [JOK
JABJICHUS KUAKOCTU HA IHO M CTEHKH COCya https://m.edsoo.ru/ff0a2970
39 Pemenue 3agau no reme «/laBnenue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackaisy https://m.edsoo.ru/ff0a3136
40 CooOmarommuecs cocyabl
A1 Bec Boznyxa. AtmocdepHoe gaBieHue bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2bs5a
47 W3mepenune armocheproro nasieHus. Onpit bubnnorexa [IOK
Toppuuennu https://m.edsoo.ru/ff0a2b5a
13 Bbapomerp-anepouna. ArmocdepHoe naBiIcHUE bubmuoreka [JOK
Ha pas3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2da8
44 ManomeTpsl bubnnorexa [IOK
https://m.edsoo.ru/ff0a2fc4
45 [TopuineBoii )KI/I{[KOCTHBIﬁ Hacoc. bubnnorexa [JOK
I'uapasinyeckuii mpece https://m.edsoo.ru/ff0a2fc4
46 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE
B HHX TEJIO
47 3akoH Apxumena bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276
48 Jlabopamopnas paboma Ne 8 «Onpeodenenue bubmuorexa [JOK
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8LIMANKUBAIOWEN CUTbL, OeliCmBYouell Ha
NO2PYIHCEHHOE 8 HCUOKOCHL MENOY

https://m.edsoo.ru/ff0a33fc

49 [InmaBanue Ten | bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3514
50 Pemenue 3ana4 no temam «Apxumenosa bubnnorexa [JOK
cuiay, «Y CJIOBUS IJIaBaHUA TEID» https://m.edsoo.ru/ff0a3a96
5 Jlabopamopnas paboma Ne 9 «Buviscuenue 1
VCI08ULL NIIABAHUS MeNa 8 HCUOKOCIUY
57 [1naBanue cynoB. Bo3nyxomnnaBanue bubnnorexa [IOK
https://m.edsoo.ru/ff0a3654
Pemenue 3amau mo remam «ApxumeoBa
53 cunay, «[limaBanue tem», «IlnaBanue cynos.
BoznyxomiaBanue »
54 Koumponvnasa paooma no meme «/lagnenue bubmuorexa [JOK
meepovlx meJt, HCUOKOCHEI U 2A3086) https://m.edsoo.ru/ff0a3 32
55 Mexanundeckas padora. EquHuUIE paboThI bu6nmmoreka [JOK
https://m.edsoo.ru/ff0a3{82
56 MoiHocTb. EAMHUIEI MOIITHOCTH 1
57 IIpocteie Mexanu3msl. Peryar. PaBHoBecue
CHWJI Ha phluare
58 MOMEHT CHIIBI 0.5 bu6mmoreka [{OK
' https://m.edsoo.ru/ff0a478e
Prerdaru B TexHuke, OBITY U IPUPOJIE Bubmorexa [IOK
59 Jlabopamopuas paboma Ne 10 «Bvischenue
https://m.edsoo.ru/ff0a48a6
VCI08USL PABHOBECUSL PbIUA2A)
60 broku. «3010T0€ TPaBUII0» MEXaHUKU 0.5
61 Pemenue 3amay o TemMe «Y CIOBUSA bu6nmmoreka [JOK
paBHOBECHSI pbluara» https://m.edsoo.ru/ff0a4c48
2 LlenTtp Ts1KECTH TENA. bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252
63 YcnoBust paBHOBECHS T bubnuorexa [JOK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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https://m.edsoo.ru/ff0a4360

Koaddumuent nose3noro aecTeus
MEXaHU3MOB. Jlabopamopras paboma No 11

64 1 1
«Onpeoenenue KIIJ[ npu nooveme mena no
HAKNOHHOU NJIOCKOCIMUY
65 Oueprus. [loTeHnnanbHas 1 KUHETUYECKast 1 1
SHEPTHUs
66 Koumponvnaa paboma no meme «Padoma. 1 bubnnorexa [JOK
Mownocme, snepeuny https://m.edsoo.ru/ff0adeec6
[IpeBparenue oTHOTO BUJIa MEXaHUYECKON Bubmorexa [IOK
67 i 1
HCPTHH B ZpYrou https://m.edsoo.ru/ff0a4ffe
68 O0o0maroniee NoBTOpPeHUE 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
8 KJIACC
KouunyecTBo 4yacos Jara JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema ypoka Kounrtpoabnsie | IlpakTHueckue oOpa3oBaTe/ibHbIE
Bceero H3Y4YeHHS
padoThI padoThbI pecypchl
1 TemnnoBoe neuxxenue. Temieparypa. 1 bubnmnoreka [JOK
BHyTpeHHsIs SHeprHs https://m.edsoo.ru/ff0a5256
2 CriocoObl H3MEHEHUS BHYTPEHHEH S3HEPIUU 1
3 Buns! Tenionepenaun. TennonpoBogHOCTb 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e
4 KounBekuus. U3nyyenue 1
5 KonuuectBo Temnorsl. EAUMHUIIBI KOIUYECTBA | bubnuoreka [JOK
TCILIOTBI https://m.edsoo.ru/ff0a5800
6 VY neapHas TEIIOEMKOCTD 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5530
7 Pacuer konuvecTBa TEIIOTHI, HEOOXOIUMOTO 1 bubnuoreka [JOK



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

AJI1 Harp€BaHus TEJI1a UJIK BBIACIISICMOTI'O UM
IMPpH OXJTAKICHHUN

https://m.edsoo.ru/ff0a5a26

Jlabopamopnas paboma Ne 1. «Cpaenenue

Ne 3 «H3mepenue enasicnocmu 8030yxay

8 KOJIUYecme meniomsl npu CMeumu8aHul 600bl
PA3HOU meMnepamypoly
9 Jlabopamopuas paboma Ne 2 «Hzmepenue bubmmoreka [JOK
VOeNbHOU Meni0eMKOCU MEepoo2o meiay https://m.edsoo.ru/ff0a5¢c60
10 DHeprus TOIIMBa. Y IeibHas TEIIoTa bubmmoreka [JOK
Cropanus https://m.edsoo.ru/ff0a6412
1 3aKOH COXpaHEeHHsI U MIPEBPALCHUS SHEPTUU bubnmnoreka [JOK
B MCXaHUYCCKHUX U TCIUIOBBIX IPOILECCax https://m.edsoo.ru/ff0a65c0
12 Konumponvnaa paboma Nel no meme bubnmnoreka [JOK
«Tennogvle agnenusny https://m.edsoo.ru/ff0a6976
13 ArperatHble COCTOSIHUS BELIECTBA. bu6mmoreka [IOK
IInapnenne u oTBepCBaHHE https://m.edsoo.ru/ff0a7088
" I'paduk nnaBnenus u ogsepz[eBaHI/m BuGnorexa [IOK
KPUCTAJUTMYECKUX TeJl. Y AeNIbHAsI TeTI0Ta
p a https://m.edsoo.ru/ff0a6a98
TJIaBJICHUS
15 Pemenue 3anay no teme «HarpeBanue ten.
[I1aByieHUE U KPUCTAJIM3ALIMS
Hcnapenue. HachllieHHBIN 1 HEHACHIIEHHBIN
16 nap. Konnencanus. [lornomenue suepruu bu6moreka [IOK
IIPU UCTIAPEHUH KUJKOCTU U BBIJICIICHUE €€ https://m.edsoo.ru/ff0a6bb0
IIPHU KOHJICHCAIIMH T1apa
17 Kunenune. Y gennHas Temiora bu6mmoreka [IOK
1apooOpasoBaHusl M KOH/ICHCALUH https://m.edsoo.ru/ff0a7b5a
Pemenue 3a1a4 Ha pacueT y[eNbHON TETIOThHI
18 mapooOpa3oBaHus, KOJUYECTBA TEIUIOTHI, bubanorexa IIOK
OTJAHHOTO (IIOJyYEHHOT'0) TEJIOM IIPU https://m.edsoo.ru/ff0a71d2
KOHJIeHcaluu (1mapooOdpa3oBaHUN)
Brnaxnocts Bo3ayxa. CiocoObl onpeieieHus BuGnorexa [TOK
19 BJII&XXHOCTH BO31yXa. Jlabopamoprnas paboma

https://m.edsoo.ru/ff0a72fe
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https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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20 Pabota ra3a u nmapa npu paciMpeHuu. bu6mmoreka [IOK
JlBurarenb BHyTPEHHETO CrOPAHHs https://m.edsoo.ru/ff0a740c
)1 [Taposas Typ6una. KIIJ[ TeroBoro bubnuorexa [JOK
JABUTATEIIA https://m.edsoo.ru/ff0a786¢
Konumponvnas paboma Ne2 no meme bubmmoreka [JOK
22
«Azpezamnuple cOCMOAHUA eUieCMEa) https://m.edsoo.ru/ff0a7628
23 O6o06maromuii ypok mo teme «TermmoBsie
SIBJICHHSI
24 DneKTpu3alus Tel Ipyu CONPUKOCHOBEHUH.
BsaumopeiicTBue 3apsKeHHBIX Tell
)5 DIEKTPOCKOI. DJIECKTPUIECKOE T10JIe bubnmoreka [JOK
https://m.edsoo.ru/ff0a7c7c
26 JlenmuMOoCThb 3IEKTPUUYECKOTO 3apsiia.
OnektpoH. CTpoeHue aroma
7 OOBsICHEHNE IIEKTPUICCKHUX SBICHHMA bubnmoreka [JOK
https://m.edsoo.ru/ff0a83{2
73 [IpoBOHUKY, TOTYTIPOBOIHUKHU U bu6mmoreka [IOK
HEIPOBOJIHMKH JJIEKTPHIECTBA https://m.edsoo.ru/ff0a86ae
29 Dnektpruyeckuil Tok. lctounnku
AIEKTPUUYECKOTO TOKa
30 DneKkTpruyecKas elb U €€ COCTaBHbIC YaCTH
N DNEKTPUUECKUN TOK B h}/{IeTaﬂnaX. HetvicTBust BuGnorexa [IOK
AJEKTpUYECKOTo ToKa. Hampasnenue https://m.edsoo.ru/f0a87cd
ANEKTPUUYECKOTO TOKa
1 Cuia Toka. EquHUIBI CUIBI TOKA bu6nmnoreka [IOK
https://m.edsoo.ru/ff0a8a0a
Awmnepmerp. M3mepeHne CHilbl TOKa.
33 Jlabopamopnas paboma Ne 4 «Coopka
INEKMPUUeCKol Yyenu u usmepeHue Cuibl
MOKA 8 ee PA3IUYHbIX YUACIKAXY.
14 DJIEKTpUYECKoe HanpsiKeHue. EnuHuib bu6mmoreka [IOK

HaIIPsAKCHUA

https://m.edsoo.ru/ff0a&ef6



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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BoapsT™erp. M3Mepenne HanpskeHusl.

bubnnoreka [JOK

35 3aBUCUMOCTE CHJIBI TOKA OT HaIIPSAXKCHUA htt‘ps://m_edsoo_ru/ff()a9()cc
DIEeKTPUYECKOE COTIPOTUBIICHUE
MIPOBOTHUKOB. EJIMHUIIBI COMMPOTUBIICHUS. Bu6morexa [OK
36 Jlabopamopnas paboma Ne 5 «Hszmepenue
https://m.edsoo.ru/ff0a95a4
HANPANCeHUst HA PA3IUYHBIX YUACMKAX
INEKMPULECKOU Yenuy
37 3akoH OMa 1l y4acTKa Lenu bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2
38 Pacuer conpoTuBneHus MpoBOIHUKA. 1
Y nenpHOE COMPOTHUBIICHHE
19 [IpuMepsl Ha pacyeT CONMPOTUBIICHUS bubnmnoreka [JOK
IIPOBOJIHUKA, CUJIbI TOKA U HAIIPSIKEHUS https://m.edsoo.ru/ff0a9838
40 Peocrartsl. Jlabopamopnas paboma Ne 6
«Pezynuposanue cunvl moxa peocmamomy.
Jlabopamopuas paboma Ne 7 «Hzmepenue BuGnorexa [[OK
41 0.5
CONpOMUGIeHUsI NPOBOOHUKA NPU NOMOWU https://m.edsoo.ru/f0agbdé
amnepmempa u 80Jlbmmempar»
47 IlocnenoBaTenbrHOE COeTMHEHNE 0.5 bu6mmoreka [IOK
IIPOBOJIHUKOB ) https://m.edsoo.ru/ff0a9¢14
13 [TapannensHOE COeTUHEHNUE TPOBOTHUKOB bubnuorexa [JOK
https://m.edsoo.ru/ff0aa738
44 Pemenue 3anau. CoequHeHNE IPOBOIHUKOB. | Bbu6mmoreka [IOK
3akoH Oma [uIst y4acTKa lenu https://m.edsoo.ru/ff0aa738
Konmponvnas paboma Ne3 no memam
45 «Inekmpuueckuit mox. Hanpscenuey, bubimoreka IIOK
«Conpomuenenue. Coedunenue https://m.edsoo.ru/ff0aa44a
HPOBOOHUKOE)
46 PaboTa 1 MOIITHOCTB JIEKTPHUECKOTO TOKA | bubnuoreka [JOK
https://m.edsoo.ru/ff0aa04e
EnuHAIB paboThI 2JICKTPHYECKOTO TOKA,
47 MIpUMEHSEMbIE Ha TIpaKTUKe. Jlabopamophas

paboma Ne 8 «H3meperue MOWHOCMU U



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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pa60mbz mokKa 6 3]l€Kmpull€CKOL7 Jamney

HaneBaHI/Ie IIPOBOAHHUKOB 3JICKTPUYCCKHUM

bu6mmoreka [IOK

48 TOKOM. 3aKoH JDkoyisi-JIeHia https://m.edsoo.ru/ff0aaa58

49 Konpnencarop bu6mmoreka [IOK

https://m.edsoo.ru/ff0aadle

SO | arpesarcaunie nprGopu: Koporkos bubaoresa HOK
3aMbIKAHHE, TTPEIOXPAHHTEIH https://m.edsoo.ru/ff0aaf8a
Konmponvnas paboma Ned no memam

51 «Paboma u mowgnocms 31eKmMpUYECcKoO20 bubanorexa LIOK
moka», «3akon /[xcoyna-Jlenyay, https://m.edsoo.ru/ff0ab124
«Konoencamopy

57 O6o061maronuii ypok 1mo Teme bu6mmoreka [IOK
«ONEKTPUYCCKUE SIBICHHSD) https://m.edsoo.ru/ff0ab3e0

53 MarnutHoe noje. MarHuTHOE noJie mpsMOoTO bubnmnoreka [JOK
TOKa. MarHuTHbIC THHUN https://m.edsoo.ru/ff0ab660
MarsuTHO€ MoJjie KaTyIIK{d ¢ TOKOM.

o | Sncpomrmmn s e, Butmoresa K
NEKMPOMASHUMA U UCNBIMAHUE €20 hitps:/m.edsoo.ru/fflabd2c
oeticmeusty.

S5 mocrommn warmttos. Marmmimioe nore bubmiorera LIOK
SeMumm https://m.edsoo.ru/ff0abea8
JlelicTBME€ MarHUTHOTO TOJISI HA IPOBOJHUK C
TOKOM. DJIEKTPUUYECKHI IBUTATETb.

56 Jlabopamopnas paboma Ne 10 « U3yuenue
INEKMPUYECKO20 08Ucames NOCMOSHHO20
moxa (Ha mMooenu)».

57 Koumponvnaa paboma Ne5 no meme bubnmnoreka [JOK
«InekmpomazHumHble A6/1CHUS) https://m.edsoo.ru/ff0ac3d0

53 Hcrounuku cBera. PacnpocTpanenne CBeT bubnmnoreka [JOK

https://m.edsoo.ru/ff0acOba
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Bunumoe nBuKeHHE CBETUII

bubnnoreka [JOK

59 1
https://m.edsoo.ru/ff0ac1d2
60 OrtpaxeHue cBeTa. 3aKOH OTPAKEHUS CBETA | 0.5 bubnuorexa [JOK
' https://m.edsoo.ru/ff0ac74a
61 [Tnockoe 3epkaio 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢
62 [TpemomiteHne cBeTa. 3aKOH MPEITOMIICHHUS 1
CBETa
63 JInn3el. OnTuyeckas cuiia TMH3bI 1
64 N300paxeHus, 1aBaeMbIe TUH30M 1
65 Jlabopamopnas paboma Ne 11 «Ilonyuenue | bubnmnoreka [JOK
U300pAdNCENUS NPU NOMOUYU TUH3BLY https://m.edsoo.ru/ff0acb14
66 Pemenue 3amau. [Toctpoenne n3o0pakeHui, | bubnmnoreka [JOK
IIOJIyYEHHBIX C [IOMOILBIO JIUH3. https://m.edsoo.ru/ff0accSe
67 I'nma3 u 3penue. 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6
68 IloBTOpeHue u 06001mIeHUE 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
9 KUIACC
No KoJuunyecTBo 4yacos Jara eKTPOHHBbIE MHU(POBHIE
, Tema ypoxa Kontpoabnbie | Ipakruyeckne oGpa3oBaTe/bHbIe
n/n Bceero U3YYEeHUS
padoThbI padoThI pecypcbl
1 MarepuanbHas Touka. Cucrema oTcuera 1
) [lepememnienue 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474
3 Ornpenenienre KOOPAMHATHI JBUXKYIIIETOCS Tela | bubmmoreka [JOK

https://m.edsoo.ru/ff0ad19a
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CkopocTh MPSIMOJIMHEHHOTO PaBHOMEPHOTO

JIBUKCHUS

S [Tepememenue pu PSIMOJTMHEHHOM Bu6miorexa [OK
PaBHOMCPHOM JABHAKCHIH https://m.edsoo.ru/ff0ad8d4
I'paduiky  3aBUCUMOCTH  KHHEMAaTHYECKUX

6 BEJIMYMH OT BPEMEHH TIPU NPSIMOJIMHEHHOM
PaBHOMEPHOM JIBHIKCHUH

7 Cpenusist CKOpOCTh bubmmoreka [JOK

https://m.edsoo.ru/ff0adb18

[MpssmMonuHeitHOE PaBHOYCKOPEHHOE

8 JIBUKEHUE. Y CKOpEHUE
CxkopocTh MPSIMOJIMHEMHOTO

9 PaBHOYCKOPEHHOTO  JBWKeHHsA. | 'padux bubmorexa [IOK
CKOpOCTH https://m.edsoo.ru/ff0ael76
[Tepemerenue npu IPSIMOJIMHEHHOM

10 PaBHOYCKOPEHHOM JIBHKCHUH
Ilepemenienue Ttena npu  NOPAMOJUHENHOM

11 PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HayalbHOU Bubuorexa IIOK
CKOPOCTH https://m.edsoo.ru/ff0ae612
Jlabopamopnas paboma Ne 1 «Hccnedosanue

12 PABHOYCKOPEHHO20 O08UdCEHUsI 6e3 HAYATbHOU bubmmoreka [OK
cKopocmLy. https://m.edsoo.ru/ff0ae72a

" Pemenue pacYEeTHBIX 3a1a4 Ha Bu6morexa [JOK
MPSIMOJIMHEHHOE PaBHOYCKOPEHHOE JBM)KCHUE hitps://m.edsoo.ru/ff0ac982

14 I'padukn  3aBUCUMOCTM  KMHEMAaTUYECKUX Bbu6mmoreka [IOK



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
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BEJIMYMH OT BPEMEHHM IIPU HPAMOJIMHENHOM
PaBHOYCKOPEHHOM JIBMKCHUH

https://m.edsoo.ru/ff0aebbc

Pewenne rpaduyecKux 3a1a4 Ha

bubnuorexa [JOK
15 HpﬂMOHI/IHef/'IHOG PaBHOYCKOPCHHOC JIBUKCHUC httDS://m.edSOO.I'u/faneca2
Koumponvnan paboma Ne 1 no meme
16 «lIpamonuneitnoe PABHOYCKOpEHHOe
osudiceHue»
17 OTHOCUTEIBHOCTD JIBHXKCHHS bubmmoreka [JOK
https://m.edsoo.ru/ff0aee28
Wuepunansubie cucTeMbl oTcuera. [lepBbiii Bu6miorexa [OK
18
saKoH HptoToHa https://m.edsoo.ru/ff0af738
19 Bropoii 3akon HeroTona bu6mmotreka [IOK
https://m.edsoo.ru/ff0afa26
20 Tpetuii 3akon HeroToHa bubnmnoreka [JOK
https://m.edsoo.ru/ff0af8be
)1 CB00OOHOE TTaIEHHUE TEI bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e
JBwxeHue Tena, OpPOIIEHHOTO BEPTUKAIBLHO Bu6morexa [OK
22
BBEpX. HeBecomocTs https://m.edsoo.ru/ff0af044
Jlabopamopnasa paboma Ne 2 «H3zmepenue
23 YCKopeHus c600600H020 NAOEHUsLY.
4 3aK0H BCEMUPHOTO TATOTCHUS bubmmoreka [JOK
https://m.edsoo.ru/ff0af5{8
Yckopenue cBOOOJHOrO majieHus: Ha 3emiie U Bu6miorexa [OK
25
APYTHX HEOECHBIX TeNax https://m.edsoo.ru/ff0af33c
26 [IpsimonuneiiHoe u KPUBOJIMHEHHOE Bbu6mmoreka [IOK



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

JBH)KEHUE. J[BUKEHHE Tena MO OKPYXKHOCTH C
MTOCTOSIHHOM 110 MOJIYJIKO CKOPOCTBIO

https://m.edsoo.ru/ff0afe36

Pemenne 3aaa4d 1o KHMHEMATHUKEC Ha
PAaBHOMEPHOC JABHXKCHUC TOYKH 110

27 OKPY>KHOCTH C TIOCTOSIHHOM TI0 MOJIYJIIO
CKOPOCTBIO
73 HckyccTBeHHBIE CITYyTHUKH 3eMIIH Bbu6mmoteka [IOK
https://m.edsoo.ru/ff0b02b4
29 Nmnynse Tena bubnuoreka [IOK
https://m.edsoo.ru/ff0b0408
30 3aK0oH COXpaHEHUsI UMITYJIbCa bubmmoreka [JOK
https://m.edsoo.ru/ff0b06ec
31 PeaktuBHOC nBH>KeHUE. PakeTsl bubmuoreka [JOK
https://m.edsoo.ru/ff0b07fa
Pemenne 3amauy Ha peakTHBHOE JIBM)KCHHE, Ha Bu6morexa [OK
32 3aKOH COXpaHCHHS NMITYIIbCa https://m.edsoo.ru/ff0b096¢
BpiBO 3aKkOHa COXpaHEHHs MEXaHU4YECKON
33 SHEPTUU
Koumponvnaa paboma Ne 2 no meme Bu6uorexa [IOK
34 «3aKonbl cOXpaneHus 6 MexanHuKe) https://m.edsoo.ru/fl0b0ag4
15 KoinebarenpHo€e IBUXEHNUE bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8
CBoOoauble  kosneOanus.  KomeOarenbHbIE
36 cucTeMbl. MasTHUK
Benuunnsl, XxapakTepusyromiye KonedaTeIbHoe
37

JABUXXCHUC



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0b0db8

lMapmonnueckue konedanus

bubnuoreka [JOK

38
https://m.edsoo.ru/ff0b0c32
Jlabopamopnasa paboma Ne 3 «Hccnedosanue
3asucumocmu nepuooa u yacmomol
39 CB0O00HLIX KONEOAHUL MASAMHUKA OM €20
ONIUHBLY.
3aryxamue  KoneOaHusi.  BBIHYXJICHHBIC Bu6morexa LIOK
40
Konebanms https://m.edsoo.ru/ffOb12fe
A1 Pe3onanc bubnuorexa [JOK
https://m.edsoo.ru/ff0b1858
4 Pacnipoctpanenue konedanuii B cpeze. BomaHbl Bbu6mmoteka [IOK
https://m.edsoo.ru/ff0b20£0
Jnmuna BomHBL. CKOPOCTH PaclpOCTPaHECHUS
43 BOJIH
44 HcTrounuku 3ByKa. 3ByKOBbIE KOJeOaHMs bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a
45 Bricota, TeMOp ¥ TPOMKOCTH 3ByKa
Koumponvnaa paboma Ne 3 no meme Bu6uorexa [IOK
46 «Mexanuueckue Koedanus u 60aHbvl. 36yK» https://m.edsoo.ru/ffOblaec
47 Pacrnipoctpanenue 3Byka. 3ByKOBbBIE BOJIHBI bubnmnoreka [JOK
https://m.edsoo.ru/ff0b197a
43 OTtpakeHue 3Byka. 9X0. 3ByKOBOU pe30HAHC bubmmoreka [JOK
https://m.edsoo.ru/ffOb21fe
Pemenne 3amau Ha MexaHu4eckue KosjeOaHMs
49 Y BOJTHBI
50 MarautHoe T1Tole U ero rpaduueckoe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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https://m.edsoo.ru/ff0b21fe

n300paxxeHue

OpHOpoHOE W HEOAHOPOJHOE MAarHUTHBIE

51 OJIST
HamnpaBnenue Toka u HarpaBjeHUE JIMHUH €ro
52 MarHUTHOT'O MO
OOnHapykeHHe MAarHuTHOrO TMOJNsl 1O  €ro
53 JICCTBUIO Ha »JeKTpuueckuil Tok. [IpaBuiio bubanorexa IIOK
JIeBOIt pyKH https://m.edsoo.ru/ff0b23ca
54 Nuaykuust MarHuTHOTO MOJIA bubnuorexa [JOK
https://m.edsoo.ru/ff0b25f0
55 MarauTtHEIN TOTOK
56 SIBneHune 3neKTpOMarHuTHOM UHAYKIUU bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe
Jlabopamopnass paboma Ne 4 «H3yuenue
57 A6NEHUSL DTIEKMPOMASHUMHOU UHOYKYUUY.
o5 Hanpasnenue nanykuronnoro toka. I[IpaBuiio Bu6morexa [OK
Jlenma https://m.edsoo.ru/ff0b2fe6
SIBieHure caMOUHYKITUU
59 bubnuorexa [JOK
https://m.edsoo.ru/ff0b2c6¢
[Monyuenne u  mepemaya  IEPEMEHHOTO
60 aNIeKTprudeckoro Toka. Tpanchopmarop
61 DIIEKTPOMarHuTHOE I0JIe bubnmnoreka [JOK

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

QHGKTpOMaFHI/ITHI)IC BOJIHBI

bubnuoreka [JOK

62
https://m.edsoo.ru/ff0b3658
63 Konpaencarop bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4
Kone6arenbHbrit KOHTYP. [omyuyenue Bu6morexa LIOK
64 SJICKTPOMArHuTHBIX KoyeOanuii htt‘ps://m.edSOO.I'u/ffObeaea
65 [TpuHIMIIBI paANOCBSA3U U TEICBUICHUS bubnmnorexka [JOK
https://m.edsoo.ru/ff0b3cSc
66 DNeKTpoOMarHuTHasi Ipupojia CBeTa
[Ipenomnenne cBera. OU3NYECKUHA CMBICIT
67 MOKA3aTeJsl MPEIOMIICHHUS
68 Hucnepcus ceera. L{Bera ten bubmmoreka [JOK
https://m.edsoo.ru/ff0b3{2c
69 CrnekTpockor u cnekTporpad bubnmnorexka [JOK
https://m.edsoo.ru/ff0b444a
70 THUIIBI ONTHYECKHUX CIIEKTPOB bu6mmoteka [IOK
https://m.edsoo.ru/ff0b4206
Jlabopamopnas paboma Ne 5 «Habnooenue
71 CHIOWHO20 U JUHeU4amviX  CHeKmpos8 bubmmorexa [OK
UCTYCKAHUAY. https://m.edsoo.ru/ff0c0Oa7e
[Tornomenne U HUCIyCKaHUE CBETa aTOMaMH. Bu6morexa [OK
72 HpOI/ICXO)K,I[eHI/Ie JIMHEMYaThIX CIICKTPOB https://m.edsoo.ru/ff0b4684
Pemlenne 3amay Ha  DJIEKTPOMArHUTHBIE
73 KOJIeOaHUsI U BOJTHBI
Konumponvnas paboma Ne4d no meme BuGanorexa LIOK
74

«3ﬂel<mpomaznumnoe Iloney

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c

75 PagmnoakTuBHOCTH bubnuoreka [JOK
https://m.edsoo.ru/ff0cOe2a
76 Monenu atomoB
77 PannoakTuBHBIE pEBpaLICHUsT AaTOMHBIX €D bu6mmoteka [IOK
https://m.edsoo.ru/ff0c12a8
DKCHepUMEHTAIbHBIE METOJIbI HUCCIICIOBAHUS
78 YacTHII
Jlabopamopnas paboma Ne 6 « Uzmepenue
79 ecmecmeenHo20 paouayuoHHo20 Gona bubmmorexa [OK
do3uMempomy https://m.edsoo.ru/ff0c144c
20 OTKpbITHE TPOTOHA ¥ HEUTPOHA bubmmoreka [JOK
https://m.edsoo.ru/ff0c1550
21 CocraB aTOMHOTO sipa. S AepHbie CHUITBI bubmmoreka [JOK
https://m.edsoo.ru/ff0c1672
20 Oueprus cBs3u. [edext maccol bubnmnorexka [JOK
https://m.edsoo.ru/ff0c18ac
0 Pemenune 3amay Ha nedekT Macc U IHEPrHIO Bu6morexa [OK
CBASH aTOMHBIX SICP https://m.edsoo.ru/ff0clal4
24 Henenue snep ypana. Llennas peakuus bubnuorexa [JOK
https://m.edsoo.ru/ff0c1b4a
Jlabopamopnaa paboma Ne 7 «H3yuenue
85 Oenenuss s0pa ypawa no  ¢homoepaguu
MpeKos»
S nepubiii peakTtop. [IpeobpazoBanue
86 BHYTPEHHEH DHEPrUM aTOMHBIX sJIep B bubnuorexa LHOK

IIEKTPUUYECKYIO DHEPTUIO

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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ATOMHasl SHEpreTuKa

bubnuoreka [JOK

87
https://m.edsoo.ru/ff0c1c58
28 buonorunueckoe neicTBUE paguanuu bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a
39 3aKoH paJMOaKTUBHOTO pacraja
TepmosinepHas peaxus
Jlabopamopnasa paboma Ne 8 «Oyenka
9% nepuooa nouypacnaod Haxooawuxcs 6 03oyxe bubnuoreka [IOK
NPOOYKMO8 pacnaod 2asa padouay. https://m.edsoo.ru/ff0c1e88
91 DneMeHTapHbIe YaCTHUIIbl. AHTUYACTHIIBI
Pemenue 3amau Ha nedekT Macc U IHEPrHIO
92 CBSI3U aTOMHBIX anep, Ha 3aKOH bu6mmorexa [IOK
PaIMOAKTUBHOTO PACIIa/A. https://m.edsoo.ru/ff0c223e
Konumponvnaa paboma Ne 5 no meme
93 «Cmpoenue amoma u amomnozo Aopa.
Hcnonvzoseanue snepzuu amomuslx a0ep»
Jlabopamopnasa paboma Ne 9 «H3yuenue
94 MPEKO8 3APSINCEHHbIX YACMUY NO 20MOBbIM bubmoreka [IOK
pomozpadusiny https://m.edsoo.ru/ff0c245a
o5 Cocras, ) CTPOGHHE U  TPOUCXONKICHUE BuGnorexa [IOK
ConneuHol crcTemsl https://m.edsoo.ru/ff0c2572
96 bonbimme mianersr COTHEYHONU CUCTEMBI bubnuorexa [JOK
https://m.edsoo.ru/ff0c2a22
97 Maueie Tena COJTHEUHOW CHCTEMBI bubmuoreka [JOK

https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1c58
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Crpoenue, uznmydyenus u 3pontonus CoiHia u

bubnuorexa [JOK

78 3BE3N ! ! https://m.edsoo.ru/ff0c2¢52
99 Crtpoenue u 3Boonus Beenennoi | bubmmoreka [JOK
https://m.edsoo.ru/ff0c2d6a
100 3aKOoHBI B3aUMOJEHCTBUA W JBIDKEHHUSA TEIL. | BubamoTeKa HOK
Mexanndeckue KojieOaHusI ¥ BOJIHBI httDs://m.edSOO.ru/ff002682
101 DIIEKTPOMATHUTHOE TI0JIE { bubmmoreka [JOK
https://m.edsoo.ru/ff0c3044
102 [ToBTOpeHue 1 0000IEeHNE 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O IIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1. A.B. Ileppimkun ®usmka 7 kiaacc. YU4eOHUK i 00IIe00pa3oBaTeNbHBIX yupexacHui.- M.: [poda,
2015 .

2. A.B. Ileppimkun ®@usuka 8 kimacc. Y4eOHUK i 00IIe00pa3oBaTeNbHBIX yupexacHui.- M.: [Ipoda,
2015 .

3. A.B. TIleppiukun, E.M. D'yrHuk. ®uszuka 9 xmacc. YueOHMK Ui 0011e00pa3oBaTeIbHBIX
yupexaenuit.- M.: Ilpoda, 2015 r.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. JlugakTryeckue Matepuaisl 1o ¢pusuke i 7 kiacca. A.E.Mapon, E.A Mapon
Opoda 2007r

2. O.U. I'pomiieBa KontposibHbBIE U caMOCTOSTENIbHBIE pa00Thl 8 Kiacc M3narenscTBo «K3aMeH»

Mocksa 2013 r.
3. O.U. I'pomiieBa KoHTpoOJIBHBIC U caMOCTOSATENbHBIC paboThl 9 Kiacc M3narenbcTBo «DK3aMeH»
Mocksa 2015 r.
4, O.U. I'pomiieBa KoHTpOJIBHBIC U cCaMOCTOSATENbHBIC paboThI 7 Kiacc M3marenbcTBo «DK3aMeH»
Mocksa 2013 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHE

https://m.edsoo.ru/
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