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MHNOACHUTEJIBHAA 3AIINCKA

[Iporpamma o ¢u3mke Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHMs COCTaBJICHA Ha OCHOBE
HOJOXEHUH U TpeOoBaHMH K pe3yjbTaTaM OCBOCHUS Ha 0a30BOM YypPOBHE OCHOBHOH
oOpa3oBaTenbHOU MporpaMMel, npeactaBieHHbx B PI'OC 00O, a takxke ¢ yuétoMm QenepaabHO
paboueii nporpammsbl BociuTanus U Konuenumu npenogaBanus yueOHoro npeamera «Duznkay.

CopepxaHue nporpamMmsbl Mo (pU3MKE HaIpaBlIeHO Ha (POPMHUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaroIMXCS W OPraHU3aLMUI0 M3y4eHUs (U3UKU Ha JIEeATEIbHOCTHOW OCHOBe. B
nporpaMMme 1O (U3UKE YYUTHIBAIOTCS BO3MOXKHOCTHM Y4eOHOrO TMpeAMeTa B pealu3aluu
tpeboBanniit ®I'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3ysbTaTaM
o0yueHus, a TaKKe MEXIPEIMETHBIEC CBSI3U €CTECTBEHHOHAYYHBIX YYE€OHBIX NMPEAMETOB Ha YPOBHE
OCHOBHOTO 00ITIeTO 00pa3oBaHMs.

[Iporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeseleHne y4eOHOro MmarepHuaja Mo rojam
oOydyenust (1o KJiiaccam), TMpejaraeT MPUMEPHYIO TOCIEAOBATEIIbHOCTh HM3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEIMETHOIO COAEPKAHUSA U Yy4E€Te BO3PACTHBIX OCOOCHHOCTEH
oOydJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKA3aHUS METOAMYECKON TMOMOIIM YUUTENIO B
CO3/1aHNU pabodel MPOrpaMMBbI 10 YICOHOMY TIPEIMETY.

dusnka ABISETCS CUCTEMOOOPA3YIOIIMM JJIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX IpPEIMETOB,
IIOCKOJIBKY (PM3MUYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouosiorueil, acrpoHoMueil u ¢u3uueckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYyUHYIO
KapTUHY MHpa, NPEJOCTaBIsieT HaubOoyiee sCHbIE 00pa3ipl NPUMEHEHUS HAyYHOTO METOoJa
IIO3HaHUs, TO €CTh CII0C00a MOJTY4YEeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 rnaBHBIX 3a/ad (u3nyeckoro oOpa3oBaHUS B CTPYKType OOIIero oOpa3oBaHMS
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOH TIpPaMOTHOCTM M MHTEpeca K Hayke Yy
00yJaromuxcs.

Wzyuyenne ¢u3ukn Ha 0a30BOM ypOBHE TMpPEAINOaraeT OBJaJ€HUE CIEAYIOMUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHSTH SIBJICHUS;

® OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'0 UCCIIEI0BAHUS;

® UHTEpPHPETHPOBATh JAaHHbIE M HCIOJb30BAaTh HayuyHbIe JIOKa3aTeNbCTBA JJIs
NIOJIy4EHHUs BBIBOJIOB.

Henn wu3ydeHuss (QU3MKKM Ha YpOBHE OCHOBHOTO oOOIIEro oOpa3oBaHMs ONpEJeNeHbl B
Konnenuuu npenogaBanus yueObHoro mnpeamera «Pusnka» B 00pa3oBaTENbHBIX OpPTraHU3ALMIX
Poccuiickoit  @enepanuy, peaqu3ylOUIMX OCHOBHBIE 0OIIE00pa3oBaTeIbHbIE MPOTPaMMBI,
yTBep)KaEHHOU pemieHneM Komuternn MunuctepcerBa mnpocsemieHusi Poccuiickoit @enepanuu
(mportoxkon ot 3 nexabps 2019 r. Ne [IK4BH).

ean nzydyenus pusuku:

e npuoOpeTeHrne UHTepeca U CTPEeMJICHHUS 00yJaroIuXCcsl K HAyYHOMY M3YYEHHIO TPUPOJIbI,

pa3BUTHE UX UHTEIJIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;
e pa3BUTHE TMPEACTABIEHUH O HAyYHOM MeTOoAe TO3HaHus U  (HOpMHUpOBaHHE
HCCJIEIOBATENBCKOIO OTHOIIECHUS K OKPY KAIOILUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3Y4YEHUS OCHOB CTPOCHUS
Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE NPEACTABICHUH O poiau (DU3MKMU AN pa3BUTHs APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;



e pa3BUTHE TMIPEJACTaBIEHUII O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHOM
NeSTEIbHOCTH, CBA3aHHOW C (PU3MKOHM, MOJATrOTOBKA K JalbHEiIIeMy OOy4eHHIO B 3TOM
HaIPaBIICHUU.

JlocTikeHre 3TUX IeJed mnporpaMMbl N0 (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0Opa3oBaHMsI 00eCIeunBaeTCs PEUICHUEM CIIEIYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHUH O JAUCKPETHOM CTPOCHUU BEIECTBA, O MEXaHMUECKUX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

e [puOOpeTeHUe YMEHHI ONUCHIBATH U OOBIACHATH (PU3UUECKUE SBICHUS C UCIIOIb30BaHHEM
MOJIYYEHHBIX 3HAHUIA;

® OCBOCHME METOJOB pELIEHUS MPOCTEHIIMX pacdy€THBIX 3a4ad C MCIOJIb30BAaHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOJIHBIEC SBJICHUS U BBIIIOJIHATH OIBITHI, J1a00OpaTOpHbIE
paboThl M 3KCIIEPUMEHTANbHBbIE HCCIEAOBAaHUS C MCIOJIb30BAaHUEM H3MEPHUTEIbHBIX
npuboOpoB;

e OCBOEHHME MPHUEMOB pabOThl ¢ HHPOpMaLUEH (U3UYECKOr0 COAEPIKAaHUs, BKIIOYAs
MHPOPMALIMI0O O COBPEMEHHBIX JOCTHKECHUAX (U3MKM, aHadM3 U KPUTUYECKOE
OIlCHUBaHUE UH(OpMAIINH;

® 3HAKOMCTBO €O cdepamu MpodeccHOHANBHON NeATeNbHOCTH, CBI3aHHBIME ¢ (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
otBoautcs 238 vacoB: B 7 kiacce — 68 dacoB (2 vaca B Hezen0), B 8 kiacce — 68 yacos (2 yaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B Henenio).

COJEP)KAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®usuka v €€ poJib B IO3HAHUYU OKPYKAKILEro MUpa.

®usuka — Hayka o mnpupoge. SBieHus npuponbl. Dusnyeckue sSBICHUSA: MEXaHUYECKHUE,
TEIUIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckue BeaMUMHBL. V3Mepenue ¢usndeckux BenuyuH. Dunueckue MPUOOPHI.
ITorpemHocTs n3MepeHuid. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢u3uka u gpyrue ecrecTBeHHbIE HAYKU U3y4aloT npupoay. EcrecTBeHHOHayYHBIH METO
NO3HaHMs: HaOJIIOJeHNE, TOCTAHOBKA HAyYHOI'O BOIPOCA, BBIBUKEHHE TUIIOTE3, SKCIIEPUMEHT I10
IpOBEpKE THUIIOTE3, OO0bsICHEHHe Habmogaemoro spieHus. Onucanue (U3MUECKUX SBICHUNA C
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnudeckue, TEIUIOBLIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. dusunueckue NpuOOPH U MPOIEAYypa MPSMBIX HU3MEPEHHH aHaJOrOBBIM U IU(POBBIM

npudopom.

Jlabopamopuwvie padbomot u onvimel.

1. Omnpenenenue 1eHbI ASNEHUS Kb U3MEPUTEITHHOTO TpUOOpA.

2. H3mMmepeHue pacCTOSTHUM.

3. Hzmepenue 06bEMa XUAKOCTH U TBEPAOTO TeA.

4. Onmnpenenenue pa3sMepoB MalbIX TEIN.

5. U3mepenue TtemmepaTypbl MpU IOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTyuka
TEMIEPATYPHI.

6. IlpoBeneHue wuccienoBaHMs 10 IPOBEPKE THUIIOTE3bl: JAJIBHOCTh MOJETAa LIAPUKA,
MYIIEHHOTO TOPU30HTAILHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHMH BellecTBA.



CtpoeHue BelecTBa: aToMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBuxenne wyactull BemiecTBa. CBsI3b CKOPOCTH JBMKEHMSI YacTHIl C TEMIIEpaTypOM.
bpoynoBckoe naBuxkenue, auddysus. BzaumoneiicTBMe wyacTHll BeUIECTBAa: MNPUTSDKEHHUE U
OTTaJKUBaHUE.

ArperaTHble  COCTOSIHHMS  BELIECTBA: CTPOEHME TIa30B, JKUAKOCTEH M TBEPHABIX
(kpucTayuinyeckux) Ted. B3auMocBs3p Mexay CBOMCTBAMM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO JBUKEHUS.

2. Habmonenune nuddysuu.

3. HaOmronenue sBiIeHHM, OOBACHSIIOUIMXCA TPUTSHKEHHUEM WM OTTAJKUBAHMEM YaCTHUIL

BELIECTBA.

Jlabopamopuwvie padbomot u onvimel.

1. OueHka 1uaMeTpa aToMa METOIOM PSIOB (C UCIIONB30BaHUEM (GoTorpaduii).

2. OnpITHI 110 HAOJIIOICHHUIO TETUIOBOT'O PACIIMPEHHUSI Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO AEUCTBUSI CUI MOJIEKYJISIPHOTO MPHUTSKEHUS.

Pazgea 3. /[BuskeHue U B3aUMOJeCTBHE TeJl.

Mexannueckoe ABWkeHHE. PaBHOMEpHOE M HepaBHOMepHOE ABMKeHHE. CkopocTh. Cpeansis
CKOPOCTb IPU HEPABHOMEPHOM JIBH)KEHUU. Pacuér myTu u BpeMeHU JABHKEHUS.

SIBnenue wuHepuMU. 3aKOH HWHepUMM. B3anMopaelcTBHEe Ten Kak MpPUYMHA HM3MEHEHUS
CKOpOCTH JBMKeHUs Tesl. Macca kak Mepa uHepTHocTu Tena. IlnotHocTh BemiecTBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BELIECTBA.

Cuna Kak xapakTepucTuka Baumojeiictsus tes. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBI0 JUHAMOMETpA. SIBIeHUE TATOTeHUs U cuiia TshkecTd. Cuia TSHKECTH Ha APYTUX
miaHetax. Bec Ttema. HeBecomoctb. CriokeHHE CHJI, HANpaBIE€HHBIX 1O OJHOW MPSIMOM.
PaBuoneiictByromas cui. Cuna TpeHus. TpeHHue CKOJIbXKEHUsSI U TPeHHEe MOoKos. TpeHue B mpupoe
U TEXHUKE.

Hemoncmpayuu.

Habmionenne MexaHMYeCcKOro ABMXKEHHS Tela.

N3mepenue ckopocTy MpsIMOIMHENHOTO JBUKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.

Habmonenne u3MeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBHH Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEJ.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOM MPSIMOH.

ﬂaﬁopamopnue padomul u onvimol.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBMKEHMs (LIapUKa B JKMJIKOCTH, MOJENH

3JIEKTPUYECKOTO aBTOMOOWJIS U TaK Jlajee).
2. OmpeneneHne CpeIHEH CKOPOCTH CKOJIBXEHHs OpycKa WM IIapHKa I10 HAKIOHHOM
TUIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOIO TeEIA.

4. OmubITbl, JEMOHCTPUPYIOIINE 3aBHCHMOCTb DPACTSHKEHUS (nedopMmamuu) MPYKHHBI OT
MPUIIOKEHHOM CHJIBL.

5. OmnbIThl, IEMOHCTPUPYIOLINE 3aBHUCHUMOCTh CHJIBI TPEHHS CKOJBKEHHUS OT Beca Tela U
XapakTepa COIIPUKACAIOIINXCS TIOBEPXHOCTEM.

Pasnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbIICHUS U yBelIWUYeHUs naBieHus. JlaBieHue raza. 3aBUCUMOCTD
naBjieHus rasza ot o0béma, Temmeparypsl. [lepenaua naBrneHuss TBEPIABIMU TEIaMH, KUAKOCTIMU U

I



razamu. 3akoH [lackans. [lHeBMaTMyeckue MaiuHbI. 3aBUCHUMOCTb [ABJICHUS JKUJIKOCTH OT
riyounsl. ['uapocratndeckuii mapagokce. CooOriarommuecs cocyapl. [ napaBnnyeckue MeXaHU3MBbI.

Atmoctepa 3emimm u armochepHoe namBieHue. [IpUYMHBI CyIIECTBOBAaHUS BO3IYITHON
o6onoukn 3emmm. OmbiT Toppuuemmu. U3mepenuwe arMochepHOTo maBieHHS. 3aBUCHMOCTH
aTMoc(epHOro IaBlIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! s u3mepeHus atMocQepHOTo
JIABJICHUSI.

JlelicTBUE KMJIKOCTH W ra3a Ha MOTPYXEHHOE B HHUX TeNo. BrIiTamkuparomas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JAaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua naBieHUs KUIKOCTHIO U Fa30M.

3. CooOmaromuecs cCoCyibl.

4. T'mpopaBnudeckuil mpecc.

5. TlposiBnenue peldcTBHUs aTMOC(HEPHOTO JTABICHUS.

6. 3aBHCHMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tejla W TJIOTHOCTH
JKUJIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcioBue miaBaHus Tell: IJIABAHUE WX MOTPY>KEHUE TeJl B 3aBUCUMOCTU OT COOTHOIICHHS

IUIOTHOCTEH TejIa U KHUOKOCTH.

Jlabopamopuwvie pabomot u onvimel.

1.

HccnenoBaHue 3aBHCHMOCTH Beca Tela B BOJE OT 00bEMa MOrpYKEHHOH B KUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOUIEH CHIIbI, JEHUCTBYIOLIEH Ha TEI0, NOTPYKEHHOE B
KHUJKOCTB.

ITpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUJIBI, JEHCTBYIOIIEH Ha TEJIO B JKHJKOCTH,
OT MAaccsl TeJa.

OnbIThI, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha
TEJIO B XKHMJKOCTH, OT 00bEMa MOTrpyKEHHOM B KHMJKOCTh YAaCTU T€la U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOJAKM U OIpelaeicHHe €€
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeEprus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTbie MeXaHU3MBIL: phIyar, OJIOK, HAKJIOHHAS IJIOCKOCTh. [IpaBuiio paBHOBECHs phlyara.
[Ipumenenue nmpaBuiia paBHOBECHs pblyara kK 0510ky. «3o10toe npaBuio» mexanuku. KI1/1 mpoctbix
MexaHU3MOB. [IpocTbie MexaHN3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunetnueckas u noreHuuaibHas 3Heprus. llpespamienue ogHoro
BUJIa MEXaHUYECKON IHEPIHH B IPYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimel.

1. Omnpenenenne pabOThl CHUJIBI TPEHHs] TpPU PABHOMEPHOM JBIXKEHHU Tela IO
TOPU30HTAIILHOU MOBEPXHOCTH.

2. HccnepoBaHue ycaoBUM paBHOBECUS pblyara.

3. Usmepenue KIIJl HakTOHHOM MIOCKOCTH.

4. HW3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPTUU.



8 KJIACC

Pasnen 6. TenioBble siBiaeHHS.

OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUHM CTPOEHHMs BellecTBa. Macca u
pa3smepbl  aTOMOB W MoOJieKyld. OmbIThl, MOATBEP)KJIAIOIINE  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKOU TEOPHH.

Mogenu TBEPIOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrammmdeckue u
amop¢ubie Tena. OObsICHEHHE CBOICTB Ia30B, KUIKOCTEH M TBEPIBIX TEJ HA OCHOBE MOJIOKEHUM
MOJIEKYJISIPHO-KUHETUUECKOW Teopuu. C(CmauuMBaHME M KalWUISIpHbIE sBJICHHS. TeIIoBOE
pacuIMpeHne u cxxaTue.

Temmnepatypa. CBsizb TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBWXKEHHUS YaCTHIIL.
Buytpennss sueprusi. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEpruu: Temionepeaadya U COBEpIICHHE
paboTel. Buasl Teronepenaun: TeIIONPOBOAHOCT, KOHBEKITUS, H3ITYYCHHE.

KonmuyectBo TemnoTel. YenpHas TEIUIOEMKOCTh BemIecTBa. TemiooOMEeH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHue M OTBepAEBaHHE KPHUCTAIMYECKUX
BCIIECTB. YelnbHas Terwiora IutaBieHus. [lapooOpazoBanme u koHjaeHcarus. Mcmapenwue.
Kunenue. VYnenbHas Temnora mnapooOpa3oBaHMs. 3aBHUCUMOCTh TEMIIEPATypbl KHIEHHUS OT
aTMoc(hepHOTro JaBJICHMS.

BrnaxHocTs Bo3myxa.

DOHeprus TOIMBa. Y IeJIbHAS TEIJIOTa CTOPaHHUSL.

[Tpunuuner  pabotel  TemoBbix naBurateneit KIIJ| TemmoBoro nBuratens. TemmoBsie
JIBUTATEIIH U 3aIMATA OKPYXKAOUIEH CPEBI.

3aKOH COXpaHEHUs U IIPEBPAILCHMS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO IBHKEHUSI.

Ha6mronenue nuddysum.

Habmronenue siBeHnit cMauyrMBaHUs M KalWJUTSIPHBIX SIBJICHUH.

Habmtoienue TernaoBoro paciupeHus Tei.

W3menenue naBneHus ra3a npu U3MEHEHUH 00bEMA U HAarPEBAHUM WA OXJIAXKICHUU.
[IpaBuina uamepeHus TeMnepaTypsbl.

Bunae! Terionepenaun.

el ANl

OxuaxeHre Ipy COBEpIICHUH PabOThI.

9. HarpeBaHnue rpu coBepIIeHUN padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. HaGnronenue KurmeHwus.

12. HabmroqeHue nocTosHCTBA TEMIIEPATYPhl PU TIIABJICHHUH.

13. Mopenu TemIoBbIX ABUraTelIel.

Jlabopamopmuwvie padbomot u onvimel.

1. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CHUJ MOJICKYJISIPHOTO TIPUTSIKCHHUSL.

2. OmnbITHI O BBIPAIIMBAHUIO KPUCTAIIJIOB MTIOBAPEHHOM COJIM WJIM caxapa.

3. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.

4. OmnpeneneHne AaBJICHUS BO3yXa B OAJUTOHE IIITPHIIA.

5. OmnbITel, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBJICGHHS BO3AyXa OT ero oo0béMa u
HarpeBaHus WIN OXJIaXKICHUSI.

6. IlpoBepka ruUIOTE3bl JMHEHMHONH 3aBUCMMOCTH [UIMHBI CTOJOWMKA IJKUAKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEMITEPATYPHI.

7. HaOmoneHue W3MEHEHHMsS BHYTPEHHEH HSHEpPruM Teja B pe3ylbTare TeIulonepenauyu u

paboThl BHEIITHUX CHIL.



8. MHccrnenoBanue sBJICHUS TEINIOOOMEHA MPH CMEIINBAHUM XOJIOJHON U TOpsiueii BOIBI.
9. OmpeneneHne KOJINYECTBA TEIIOTHI, MOJIYYEHHOTO BOJOH MPH TEIJI000MEHE C HarpeThiM
METAJTIMYECKUM LIUIUHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca uCapeHusl.

12. Onpezenenrie OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa.

13. Onpenenenre yaenbHON TEIIOTHI TUIaBJIEHUS JIbA.

Pa3nes 7. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHS.

Onexrpuszanus Ten. J[Ba poja 3yIeKTpUYECKUX 3apsAaoB. B3auMopaelcTBue 3apsyKEHHBIX TeEIl.
3akoH KysoHa (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX T€1 OT BEJIMYMHBI 3aps/ioB U
PacCTOSIHUS MEXy TeJIaMu).

OnekTpuyeckoe mnojie. Hampspk€HHOCTH AnekTpudeckoro modig. [IpuHIun cyneprno3uiuu
JJIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEeMEHTAPHBIN dJieKTpuueckuil 3apsa. CTpoeHue atoMa.
[IpoBOIHUKY M TUAIEKTPUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHMS 3JEKTPUYECKOro ToKa. MCTOYHUKH
MOCTOSTHHOTO ToKa. JIeHCTBHSI SIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHYECKOe, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KMJKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuia Toka. JneKkTpuueckoe HampsbkeHue. ComnpoTHBIIEHUE
MPOBOJAHUKA. YIECJIbHOE CONPOTHUBJIEHHME BemiecTBa. 3akoH Oma i ydacTka  IeNu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEINHEHUE IPOBOIHUKOB.

Pabota u mMoutHOCTh 3neKTpuuecKkoro Toka. 3akoH /[xoyns—JleHuna. DnexTpuueckue Uenu U
HoTpeOUTENH IEKTPUUECKOI sHepruu B ObITy. KopoTkoe 3ambIkaHUe.

[locTostHHBIE MarHuThl. B3auMonelcTBHE TMOCTOSIHHBIX MAarHUTOB. MarHuTHoe moJe.
MarnuTtHOe noje 3eMJId U €ro 3HaueHue s xKu3HM Ha 3emie. OnelT Opcerena. MarautHoe nose
AJIEKTpUYEcKoro Toka. IIpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. JleficTBe MarHUTHOTO TOJISI Ha
MIPOBOJHUK C TOKOM. DJIEKTPOABUTaTEIb IOCTOSIHHOTO TOKa. Vcnonap30Banue 3neKkTpoaBuraresneii B
TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneitel @apages. SBneHue  snekTpoMarHUTHOM — MHAykiuu. IlpaBwio  Jlenna.
Onextporereparop. CrnocoObl TMOMy4eHHUS DICKTPUUYECKOH HSHEpPru. DJIEKTPOCTAHIMHM Ha
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTUH.

Hemoncmpayuu.

DJeKTpu3aIus Tel.

JIBa poza 3EeKTpUYECKUX 3aps0B U B3aUMOJCHCTBHE 3apsyKEHHBIX TEIl.
YCeTpoiCcTBO U JEHUCTBHE 3IEKTPOCKOTIA.
DIIeKTpOoCTaTUYECKask UHIYKLIHS.

3aKOH COXpaHEHHUs AIEKTPUUECKUX 3apA10B.
[TpOBOAHUKY U TUAIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSIHHOTO TOKA.

9. JlelcTBUSA DIIEKTPUYECKOTO TOKA.

10. DneKTpUYECKHil TOK B )KHIKOCTH.

11. T"a30BBIi1 pa3ps.

12. 3mepeHue cuibl TOKa aMIepMeETPOM.
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13. U3mepeHue 3JeKTpUYeCcKOro HarpsKEeHUs BOJIbTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTUBIICHUII.

15. B3aumoneicTBre NOCTOSTHHBIX MATHUTOB.

16. MoaenupoBaHrue HEBO3MOKHOCTH pa3/IeJICHUS MTOJTIOCOB MarHUTa.



17. MonenupoBaHUE MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19. MaruuTHOE 1oJie TOKa. DJIEKTPOMAarHmr.

20. JleiicTBME MarHUTHOTO TOJIs1 HAa TPOBOJIHUK C TOKOM.

21. DneKkTpoABUraTeb OCTOSHHOTO TOKA.

22. UccnepoBaHue sIBJICHUS JIEKTPOMAarHUTHON MHAYKIIUH.

23. Onbrter @apagest.

24. 3aBUCUMOCTB HaIlpaBJI€HUS UHAYKIIMOHHOIO TOKA OT YCJIIOBUW €r0 BOSHUKHOBEHHMSI.
25. DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopmuwvie padbomot u onvimel.

OMNBITHI 10 HAOTIOICHHUIO SJIEKTPU3AIUH TEJl HHIYKITUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue neMCTBUS IEKTPUUECKOTO MOJIS HA TPOBOJIHUKH U TUAJIEKTPUKH.
COopka 1 mpoBepKa padOTHI IEKTPHUUECKOH IeTH MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenne u peryampoBaHue HAPsHKEHMS.

HccenenoBanue 3aBUCHUMOCTH CWIIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIEHUS

AN

pe3ucTopa 1 HaNpsKEHUsI Ha PE3UCTOPE.
7. OmnbIThL, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUYECKOTO0 COMPOTHUBIICHUS POBOIHUKA
OT €ro JJIMHBI, IJIOIIAIA TONEPEYHOT0 CEYEHUSI U MaTepHaa.
8. IIpoBepka mpaBWia CIOXKEHUS HANPSHKEHUM MPU MOCIEI0BATEIIbHOM COCAMHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia Jjsl CUJIbl TOKA IPU NapajlIeIbHOM COEAMHEHNN PE3UCTOPOB.

10. Onpenenenre paboThl AIEKTPUIECKOTO TOKA, HIIYIIETO Yepe3 PEe3UCTOp.

11. Onpenenenne MOIHOCTH IEKTPUUIECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO YEpe3 JaMIIOUKy, OT HANpsKEHUs Ha

HEH.

13. Onpenenenune KI1/] narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

15. I3ydeHue MAarHUTHOTO TIOJIA TMIOCTOSIHHBIX MAarHUTOB TMPH HX OOBEJHMHEHUH W

pa3zesieHuu.

16. HccnenoBanue AeicTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITel, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJECHCTBHS KAaTYIIKH C TOKOM H

Mar"ura oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTYIIKE.

18. M3yuenue neicTBUS MarHUTHOTO 1OJIsI HA IPOBOJHUK C TOKOM.

19. KoncrpyupoBaHnue U u3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. Uzmepenne KIIJI anexkTpoaBuraTeIbHONM YCTaHOBKHU.

21. OnbITEl MO HCCIENOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM WHAYKLIMH: MCCIEIOBAHNE

M3MEHEHUH 3HAYEeHUSI U HalpaBJIeHUS UHAYKLIIMOHHOIO TOKa.
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Pa3nen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe ABM>keHHe. MatepuanbHas Touka. Cuctema orcdé€ra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JABWXKEHUA. PaBHOMepHOEe mpsAMONMHENHOE JBWKEHHE. HepaBHOMepHOE
npsMOJIMHEHOe JBrkeHue. CpenHsis W MIHOBEHHass CKOPOCTh Tela IpU HEPaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOyckopeHHOE mpsiMonuHeitHoe aBkeHue. CBoOomHoe majeHue. OMbITHI
lanunes.

PaBHOMepHOE aBIKEHHE 1O OKpYy:KHOCTH. Ilepumon u wacrora oOpamieHusi. JluneliHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.



Ilepsbiit 3akoH Hprotona. Bropoit 3axkon HerortoHa. Tperuit 3axoH Herorona. IIpuHnmn
CYNEPIIO3ULIVY CUIL

Cuia ynipyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIBKEHHSI, CHJIa TPEHUSI TIOKOS,
JIpYyrue BUbl TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOJIHOTO MAJCHUS.
JBuwxenue manet Bokpyr Connua. [lepas kocMuueckas ckopoctb. HeBeCOMOCTh U ieperpy3KH.

PaBHoBecue maTepuanibHON TOUkH. AOCONMIOTHO TBEP0E Teno. PaBHoBecue TBEpAOTO TEna ¢
3aKpEIUIEHHON OChIO BpalleHus. MomeHT cuibl. L{eHTp TsxecTu.

Nmnynse Tena. M3meHeHune umnyinbsca. Mmmynbc cuibl. 3aKOH COXpaHEHMs] HMMITYJbCa.
PeaktnBHOE NBUKEHUE.

Mexanunueckasi paboTa ¥ MOITHOCTh. PaboTa cui TshkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu u padoThl. [loTeHuumanbHas SHEprusi Tejia, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[loTenunanbHas 3Heprusi cxato npykuHel. Kunernueckas sHeprus. Teopema 0 KMHETHYECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOW IHEPTUH.

Hemoncmpayuu.

1. HabGmronenne MexaHM4ECKOIo ABMKEHUS Tela OTHOCUTENBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHME TyTE€l W TPAEKTOPHM ABUKEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBbHO
pa3HbIX TEJI OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSMOJIUHEHHOTO ABUKEHUS.

HccenenoBanue Npru3HaKOB PaBHOYCKOPEHHOIO IBUKEHHS.

Habmronenue nBrxeHus Tena Mo OKPYKHOCTH.

Habmionenne MexaHMYECKUX SIBJICHUH, MPOUCXOAANINX B cucTeMe oTcuérta «Temexkay
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pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENIbHO KaOuHeTa (PU3HKHU.

7. 3aBUCHMOCTb YCKOPEHHs TEJIa OT MacChl Tea U JEHCTBYIOIIEN Ha HETO CUJIBL.

8. HalGnronenue paBeHCTBa CUJI IPU B3aUMOJCHCTBUU TEJL.

9. H3MmeHeHue Beca Tena IPU YCKOPEHHOM JIBHKEHUU.

10. Ilepenaua nMmmymnbsca Ipu B3aNMOJEHCTBUAN TEI.

11. IlpeobpazoBanusi JHEPTUH MIPH B3AUMOJICHCTBUU TEII.

12. CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHne UMITYJIbCa PU a0COTIOTHO YIIPYTOM B3aMMO/ICHCTBHH.

14. HaGnroneHue peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHre MEXaHHYECKOM SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHrnEe MEXaHUYECKOM SHEPIUU NpU ABMKEHUHU TeJla O] AEMCTBUEM MPYKUHBI.

Jlabopamopuwvie padbomot u onvimol.

1. KoHctpyupoBaHue TpakTa sl pa3roHa M JaJbHEWIIEr0 PaBHOMEPHOIO JBH)KCHUS
[IapUKa UIH TEIECKKH.

2. OmpeneneHue CpeAaHel CKOPOCTH CKOJBKEHHs OpyckKa WM JBMXKEHUS IIapHKa IO
HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IPU PAaBHOYCKOPEHHOM JIBKEHHUHM 110 HAKJIOHHOMN
TJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH MYyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBIKEHHH Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumnoTe3bl: €ciu MPH PaBHOYCKOPEHHOM JBIKEHUM 0€3 HadaJbHOW CKOpPOCTU
MyTU OTHOCSTCS KaK psAJl HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. VccnenoBaHue 3aBHCHMOCTH CHJIBI TPEHHUS CKOJIBXEHHS OT CHUJIbl HOPMAalbHOIO
JaBJICHMUS.

7. Omnpenenenne kodpuimeHTa TPEeHUS CKOTBKCHHS.



8. OmnpeneneHue KECTKOCTH MPYKUHBI.
9. Ompenenenue pabOTBl CUJIBI TPEHHs TPU PABHOMEPHOM JBIKEHHHM Tela TO
TOPU30HTAIILHON IIOBEPXHOCTH.
10. Onpenenenne paboOThl CUJIBl YIOPYrOCTH TNpU TOABEME TIpy3a C HCIOJIb30BAHUEM
HETOJIBUYKHOTO U TIOJIBHYKHOTO OJIOKOB.
11. 3yueHue 3aKkoHa COXpaHEHUs SHEPIHUH.
Pasznen 9. Mexann4yeckue KoJ1e0aHUsI M BOJIHBI.

KonebatenbHoe naBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJNEOAHUN: MEpHoJ, YacTora,
amIuTyna. MarematMuecKuilT W NPYKUHHBIA ~ MasTHUKWA. [IpeBpaimenue sHepruv Ipu
KoIe0aTeIbHOM JIBHIKEHUH.

3aryxarmue koneOaHus. BreiHykIeHHBIE KoleOanus. Pe3onanc. MexaHWYeCKHe BOJHBI.
CaolicTBa MexaHUYECKUX BOJIH. [IpoAosibHBIE U TTONIEpEYHbIE BOJIHBI. J[JITHA BOJIHBI U CKOPOCTH €€
pacrnpocTtpaHeHus. MexaHndeckre BOJIHBI B TBEPJIOM Telle, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3Byka. MIH(pa3ByK u yIbTpa3ByK.

Hemoncmpayuu.

Ha6mronenue xonebanuii T o1 JSHCTBUEM CUJTBI TSDKECTH U CHUJTBI YIIPYTOCTH.
Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

Habmonenne BBIHYXACHHBIX KOJeOaHH U pe30HaHCca.

PacnipocTpanenue npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHUI pe30HaHC.

Jlabopamopnwvie padbomot u onvimel.

1. Omnpenenenne 4acTOTH U IEPHOJIa KOJICOAHMIT MAaTEMAaTHIECKOTO MasTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJA KOJIeOaHHH MPYKUHHOTO MasSTHUKA.

3. HccnenmoBanue 3aBUCHUMOCTH TepUOJa KoyieOaHWH MOABEIICHHOTO K HUTH Tpy3a OT

QU E P

JUIMHBI HUTH.
4. HWccnenoBaHue 3aBUCHUMOCTH NepHoAa KoyeOaHUI MPYKUHHOTO MasiTHUKA OT MAaccChl

rpysa.
5. TIpoBepka HE3aBUCHUMOCTH MepHOa KojlebaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa.

6. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh NEepHoJa KojaeOaHU! MPYKUHHOTO MasTHUKA

OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBL.

7. W3mepenue ycKOpeHUs: CBOOOIHOTO MaJICHUSI.

Pa3nes 10. D1eKTpoMarHuTHOe 10Jie M JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE ToJe. DJIEKTPOMarHuTHbIe BOJIHBI. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH.
[Ikana >eKTpOMarHUTHBIX BOJH. VCIoIb30BaHNe IEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U.

DnexTpoMarHuTHas npupoja csera. CkopocTs cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CpoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomut u onsimel.

1. M3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOHMIIBHOTO TeedoHa.

Pa3znen 11. CBeToBbIe sIBICHHS.

JlyueBas monenb cBera. Mcrounuku cBera. [IpsiMonnHENHHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u Jlynsl. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenne cBera. 3akoH npenomieHus ceera. [losiHOe BHyTpeHHEE OTpakKEHHE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.



JIunza. Xon mydeii B tuH3e. OnTudeckas cuctemMa (oToarmnapara, MUKpOCKOINAa M TEJIECKOIa.
I'na3 kak ontuyeckas cucreMa. ban3opykocTs U JallbHO30PKOCTb.
Paznoxenne Genoro cera B cnekTp. OnbiTel HetoToHA. Cll0)K€HHE CIIEKTPAIbHBIX IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paxeHuii B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.
OnTHyeckuii CBETOBO/I.
Xox tydeit B coOuparoieit JIuH3e.
XoJ1 Tydei B pacCerBaroIeu JIMH3E.
[Tomyuenne n300paXkeHUi C TOMOULIBIO JTUH3.
[punnun neiictBus ¢oroanmnapara, MUKpPOCKOIA U TEJIECKOTIA.
10. Monens rinasa.
11. Pa3noxxenue 6eoro cBeTa B CEKTP.
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12. Tlonyuenue Genoro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwvie padbomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPaXKeHHs CBETOBOTO JIy4ya OT yrJja MaJeHusl.

2. W3yueHue XapakTepUCTUK W300paxKeHUs MPEeAMETa B IIOCKOM 3epKaJe.

3. HccnenoBanue 3aBHCHMOCTH YIia MPETOMIICHHsS CBETOBOTO Jyya OT yrja TaJieHus Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Tomyyenue n300pa’keHUI ¢ TTIOMOIIBIO COOUPAIOIIEH JTMH3HI.

Omnpenenenne HOKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OMnBITHI O PA3JIOKEHUIO OEIOT0 CBETa B CHEKTP.

Nk

OnbITHl MO BOCHPHUATHIO IBETAa NPEIMETOB NpU HX HAOIIOJEHUM Yepe3 I[BETOBBIC
(GUIbTPHI.

Pa3nea 12. KBanToBbIe IBJIEHHUA.

OmnbiTel Pezepdopna u mnanerapuas Mojens atoma. Mojens atoma bopa. Mcnyckanue u
IIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEeHyaThle CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnas wmopens aromHoro sapa. M3oromsl. PagmoaktuBHble npeBpaiuenus. [lepuon
I0JIypacnaia aTOMHBIX sLJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MAacCOBOIO YMCEI. DHEPrUsl CBS3U
aToMHBIX sifiep. CBs3b Macchl U sHepruu. Peakiuu cunres3a u aeneHus saep. MICTOUHUKYM SHEPruu
CouHIia 1 3BE31.

Snepnas sHepreTuka. JIeHCTBUSA paAMOAKTUBHBIX U3JIyYECHUN HA )KUBBIC OPIaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JTy4€HUs U MOTJIOIIEHNUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CnexTp Bomopoa.

HaGmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHU3UPYIOMIUX U3TYyYCHHH.

Peructpanus nznydeHusi NpupOIHBIX MUHEPAJIOB U IPOIYKTOB.
Jlaﬁopamopnble padomul u onvimol.

1. HabmroneHue CIIONIHBIX U IMHEHYAThIX CHEKTPOB U3ITyUSHHS.

O

2. HccrnenoBanue TpPEKOB: H3MEPEHHME HHEPrMU YACTHIBI 110 TOPMO3HOMY IyTH (IO
dboTorpadusim).



3. HM3mepeHue pagnoakTUBHOTO (poHA.

IToBTOpHTE/ILHO-0000IAOIINI MOYIb.

[ToBTOpHUTENBHO-0000IIAIOIINIT MOYJIb MPEAHA3HAYEH I CUCTEMAaTHU3aIliu U 0000IIeHUS
MPEIMETHOTO COJEP>KAaHUSl U OMBITAa EATEIbHOCTH, TPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
bu3MKH, a TaKkKe IS MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (U3UKE IS
o0yyaromuxcs, BBIOpaBIIMX 3TOT y4EOHBIH MpeMeT.

[Ipu M3ydeHun MaHHOTO MOJIYJSI PEATH3YIOTCS M CHCTEMAaTHU3UPYIOTCS BUBI JIEATEILHOCTH,
Ha OCHOBE KOTOPBIX 00eCTeYnBaETCs JOCTHKEHHUE MPEAMETHBIX U METANPEIMETHBIX IJIAHUPYEMBIX
pe3yibTaToB OO0y4yeHHs, (OPMHUPYETCSl €CTECTBEHHOHAy4YHas I'PAaMOTHOCTh: OCBOEHHE HayYHBIX
METO/IOB HCCJICIOBAHMS SIBJICHUH TIPUPOABI W TEXHHWKH, OBIIQJCHUE YMEHHSAMHU OOBSICHATH
¢du3uueckue sBICHUS, IPUMEHsIS OJTyYSHHbIE 3HAHUS, peIlaTh 33a4H, B TOM YHCJIE KaueCTBEHHBIE
U DKCIIEpUMEHTAJIbHBIE.

[IpuHIMIMATBEHO NEATENBHOCTHBIA XapaKTep JAaHHOTO pasjiefia peaau3yercs 3a CU€T TOro,
YTO 00y4Jaronrecs BHIMOIHAIOT 33aHNs, B KOTOPBIX UM TPeIaraeTcsi:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3NUYECKHUE SBIICHUS B
OKpY>Karollel mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;

UCIIONB30BaTh HAay4YHBbIE METOJbl MCCIENOBaHHS (PU3UYECKUX SIBICHUI, B TOM 4YHUCIE AJs
NPOBEPKU TUIIOTE3 U TIOITYUYCHHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATH HaydHbIE OCHOBBI HauOoJiee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HapuUMep, IPAKTHUECKOTO HUCIOJIb30BAHMS PA3JIMYHBIX MCTOYHUKOB SHEPIrUU HAa OCHOBE 3aKOHA
MPEBpAIICHHs] U COXPAHEHUS BCEX M3BECTHBIX BUIOB YHEPTHUH.
INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIIEI'O OBPA30BAHUSA
W3yuenne ¢u3Mku Ha ypoOBHE OCHOBHOIO OOIIEro 0oOpa30BaHUS HAINpPABIEHO Ha JOCTH)KEHUE
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprare wusydeHuss QUMK HAa YpOBHE OCHOBHOTO OOIIero oOpa3oBaHHs Y

obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIOMNE TUIHOCTHBIE PE3YJIbTATHl B YACTH:

e 1) naTPHOTHYECKOr0 BOCIIUTAHUS:

® - MpOSIBICHHWE HMHTEpPEeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKON (hu3nueckoit
HayKHU;

® - [IEHHOCTHOE OTHOUICHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

® - [OTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYXJECHHUU OOIIECTBEHHO 3HAUYMMBIX U STHYECKHX
po0JIeM, CBA3aHHBIX C PAKTHYSCKUM IPHUMEHEHHUEM JOCTHIKCHUN (DU3HKY;

® - OCO3HaHHE BaXHOCTU MOPAIbHO-3TUYECKUX MIPUHIIUIIOB B JACSTEILHOCTH YUEHOTO;

e 3))3CTeTH4YeCKOro BOCIUTAHMS:

® - BOCIPHATHE ICTETUYECKHX KadecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOT'OCTH, TOYHOCTH, JJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® - OCO3HaHHWE IICHHOCTH (HU3MUYECKOW HAyKHW KaK MOIIHOTO HWHCTPYMEHTa ITO3HAHWS MHpAa,
OCHOBBI Pa3BUTHUS TEXHOJIOTHIA, BaXKHEHIIIEH COCTABISIONICH KYIbTYPHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K HCCIIEIOBATENBCKOM e TETFHOCTH,

¢ 5) popMupoBaHus KYJIbTYPbI 310POBbS H IMOIMOHAIBHOTO 0JIar0NOJyYHsI:

® - OCO3HAHME IEHHOCTH 0e30macHOro oOpas3a JKM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BaYKHOCTHU IpaBuiI 0€30MacCHOr0 MOBEACHUS HAa TPAHCIOPTE, Ha JAOpOrax, ¢ 3JEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;



e - chOpMHPOBAHHOCTH HaBBIKa peIeKCUH, TPU3HAHKWE CBOETO MpaBa Ha OMMUOKY U TAKOTO K
IpaBa y JIpyroro 4ejioBeKa;

e 06) TPYI0OBOI0 BOCIIUTAHMS:

® - AKTUBHOE y4YacTHE B PEIICHHM MPAKTHUYECKUX 3a1ad (B pamMKax ceMbH, 00pa3oBaTelbHOI
OpraHu3alvy, ropojia, Kpasi) TEXHOJIOTUYECKON 1 COLMaNbHON HAaPaBIEHHOCTH, TPEOYIOMINX B
TOM 4Hcie U GU3NIECKUX 3HAHUM;

® - UHTEpeC K MIPAKTUUYECKOMY U3yUYEHHIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHMS

e - OpHEHTalMs Ha NpUMEHEHUE (U3NYECKUX 3HAHUN s peleHus 3ajad B o0sacTu
OKpPYKaIoIlled Cpe/ibl, TUIAHUPOBAHUS MOCTYIIKOB M OLIEHKH MX BO3MOXHBIX ITOCJIEICTBUM A
OKpY>KaIOIlEH Cpeibl;

® - OCO3HaHHE TI00aTbHOrO XapaKkTepa dKOJOTHUYECKUX MPOoOJieM U MyTel X peleHus;

e 8) ajanTanyMu K U3MEHSIOIIMMCH YCJIOBHSAM COLUAIBHON U PUPOIHOI Cpeabl:

e - O0TpeOHOCTHh BO B3aUMOJICHCTBUU MPH BHIIIOJHEHUH HCCIIEIOBAaHUI U MPOEKTOB (HU3HUECKOMN
HaIlPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

® - [IOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO JESTEbHOCTD;

® - OTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM Uncie GOPMYyITUPOBATH UIEH, TIOHSTHUS,
TUMOTE3bI 0 GUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHUE JIePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH;

® - [JJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHMIA;

® - CTpeMJICHHE aHAJIM3UPOBATH U BBISABIATH B3aHMMOCBS3H MPUPOABI, OOIIECTBA U YKOHOMHUKH, B
TOM YHCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OLEHKAa CBOMX JCHCTBMM C y4€TOM BIMSHHMS Ha OKPYXAIOUIYI0 Cpely, BO3MOKHBIX
r7100aTbHBIX MOCEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATDI
B pesynbpTare ocBoeHUS POrpaMMbl TI0 PU3UKE HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHHUS
y oOyuaromerocs OyayT chOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaTbl, BKIIOYAIOIINE
MO3HaBaTellbHbIE YHUBEpCAIbHBIE YyueOHBbIE JEMCTBHS, KOMMYHHKATHBHBIC YHHBEpPCATbHbBIC
yueOHbIC ACHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YIeOHBIC JCHCTBHS.
IMo3HaBaTeIbHBIE YHHUBEPCATbHbIE YUeOHbIE 1€ CTBHUS
Ba3oBble oruyeckue neicTBus:
® BBIABIATH U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiaccU(HUKAIMK, OCHOBAHUS ISl OOOOIICHHS U
CpaBHEHUS,
® BBIABIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYHS B paccMaTpuBaeMblX (PakTaX, HaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (PU3MUECKUM SBIICHUSIM;
® BBISABIATh INPUYUHHO-CIICJACTBCHHBIC CBSI3M IPU HW3YYCHUU (DHU3MYECKHUX SBICHUU U
MPOLIECCOB, JIeNaTh BBIBOJABI C HCIIOJIB30BAHUEM JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKTIOYeHUN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3SX (PH3UUECKIX BEIHUMH;
®  CaMOCTOATENILHO BBIOMpATh CHOCOO pelieHus ydeOHO# (u3nueckor 3amayu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB peEIIeHHUs, BHIOOp HamOojee TMOAXOAAIIETO C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).
Ba3oBble uccienoBarTelbLCcKue AeCTBHA:
®  ICIOJIB30BAaTh BOMPOCHI KaK UCCIE0BATEILCKUNA HHCTPYMEHT MO3HAHUS;
® MPOBOJUTH MO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIN (DU3MYeCKHid
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (DU3UIECKOTO SIBICHUS;



OLICHMBATh Ha NPHUMEHUMOCTb M JIOCTOBEPHOCTh HH(OPMAIMIO, MOJYYEHHYIO B XOJI€
MCCIIEA0BAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHPOBATh 000OILEHUSI U BBIBOJIBI 110 PE3YJIbTaTaM MPOBENEHHOTO
HaAOIIO/IEHUS, ONBITA, UCCIIEIOBAHNUS;

MIPOrHO3UPOBATh BO3MOXKHOE JlajbHelIee pa3BUTHE (U3NYECKUX IMPOLECCOB, a TaKKe
BBIJIBUT'aTh TPEATNOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6Gora ¢ undopmaumeii:

NPUMEHATh DPa3IUYHble METO/bl, MHCTPYMEHTbI W 3alpochl NpU MOHCKe U oTOOpe
MH(POPMALIUU WU TAHHBIX C YIETOM MPEIOKEHHON yueOHoM (hru3ndeckoi 3a1a4m;
aHAJM3UPOBaTh, CUCTEMATU3UPOBaTh M HWHTEPNPETHPOBATH WHGOPMALMIO PA3THUUHBIX
BUOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (opMy MpelcTaBieHHss WHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJadll HECIOKHBIMH CXEMaMH, JAWarpaMMaMi, HWHOM
rpaduKkoi 1 ©X KOMOMHAIIMSIMHU.

KoMMmyHuKaTHBHBIC yHUBepcaIbHbIE y4eOHbIE 1eHCTBHUSA:

B X0JI€ 00CYXKJIeHUsI yaeOHOTro MaTepuaia, pe3yabTaToB JJabopaTOPHBIX PaOdOT U MTPOCKTOB
3aJjaBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBI U BBICKA3bIBATh UJEH, HALICTICHHBIC
Ha peIICHHE 3a/1a49M U MOJJIepKaHue OJIaroXKelaTeIbHOCTH OOIICHUS;

COMOCTABIIATb CBOM CYXIEHUS C CYXACHUSAMU JPYIrMX Y4YaCTHHUKOB JHAJIOra,
00HapY>XKMBATh PA3IUUYME U CXOJICTBO MO3UIINA;

BbIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO  TPEACTABIATH  Pe3ydbTaThl  BBIMOJHEHHOTO  (PM3MYECKOrO  OmbITa
(PKCTIEpUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHUMATh U KCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHAWBHIYaTbHOW paOOTHI MpHU
pelIeHNN KOHKPETHON (PU3NYECKON MPOOIEMBI;

[PUHUMATh LEJIU COBMECTHOM [JEATENBHOCTU, OPraHU30BBIBATH JCHCTBUS IO €€
JIOCTIDKEHHIO: paCIpelesiaTh POJH, O00CYXIaTh MPOLECCHl U PEe3yJabTaThl COBMECTHOM
paboThI, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOJIHSTh CBOKO YacTh pPabOThHI, JTOCTHUTAsl KA4ECTBEHHOTO pE3yJibTara IO CBOEMY
HaIpaBJICHUIO U KOOPJAUHHUPYS CBOM JICHUCTBUS C APYTUMH WICHAMHU KOMAaH/IbI;

OIICHUBATh KA4€CTBO CBOETO BKJaJa B OOIIMU MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHLHO
c(hOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUS
Camoopranuszanms:

BBISIBJIATH TPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYAIMsIX, TPEOYIOIUX IS pEIICHHs
buznyecKux 3HaAHMI;

OpUEHTHPOBATbCS B PA3IMYHBIX I[OAXO0JAX MPHUHATHS pElIeHUN (MHIMBUIYaJIbHOE,
MIPUHSTHE PELIEHUs B TPYIIe, IPUHATHE PELIECHUI IPyIoii);

CaMOCTOSITENIPHO COCTABIISITh QITOPUTM pELICHUs (PHU3MUECKOW 3adaydl WM IUIaHa
UCCIICIOBAaHU C YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh MpearaeMble BApUaHThl PEIICHUI;

JienaTh BEIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTE/VIEKT:

JlaBaTh a/IeKBaTHYIO OIIEHKY CUTYallUU U TpeJyiaraTh IJI1aH €€ U3MEHEHMUS,
OOBSACHATh MPUYUHBI JOCTIDKEHUS (HEIOCTHXKEHUS) pe3yNbTaToOB JAEATEIbHOCTH, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY;



BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJIHEHUS (PU3MUECKOTO
UCCIIEIOBAaHUsT WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIMXCS
CUTYyallUi, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3ybTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYTroro 4ejoBeKa B XOJI€ CIOpa WU JMCKYCCHH Ha HAy4YHYIO
TEMyY, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE IMPaBO Ha OMMOKY INpU pelleHud (GU3MYECKUX 3aJad WM B
YTBEPKACHUSX Ha HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

NPEAMETHBIE PE3YJIbTATbBI
K xoHuy oOydeHuss B 7 KJjacce NpeIMETHbIE PE3yJbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH y OOYUAIOIINXCSI YMEHUI:

UCIIONIb30BaTh  MOHATHS: (u3MUeckue ¥ XUMHYECKHUE SIBJICHUSA, HaOII0JCHUE,
DKCIIEPUMEHT, MOJIelb, THUMOTEe3a, €AMHUIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJEKYIa,
arperatHbie COCTOSIHHSI BemiecTBa (TBEpIOE, JKUAKOE, ra3000pa3HOe), MEXaHHYeCKOe
JIBUKECHHE (paBHOMEpHOE, HEPaBHOMEPHOE, psIMOJIMHEIHOE), TpaeKkTopus,
paBHOJAEHCTBYyIOmAss cwia, nedopmarus (ynopyras, IIJJaCTHYECKas), HEBECOMOCTb,
COOOIIAIOLTHECS COCY/IBI;

paznuyath sBieHus (Auddy3us, TEIUIOBOE IBIKEHHE YACTHI[ BEIIECTBAa, PABHOMEPHOE
JBIKEHHE, HEPAaBHOMEPHOE MIBW)KCHHE, WHEPLMS, B3aUMOJICHCTBHE TEJ, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpaLIEHHUs, Nepeaya JaBICHUS TBEPAbIMU TEJIAMH,
KHUJAKOCTAMU M Ta3amMH, aTMocepHOe JaBlieHHE, IUIaBaHHe Tell, IpeBpalleHus
MEXaHUUECKOM SHEpruM) MO OMMCAHUI0 UX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE WM3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOUIEM MHpE, B
TOM 4YHuclie (U3UYECKHE SIBICHUS B MPHUPOJE: NPUMEPHI JABIKCHHS C Pa3THYHBIMU
CKOPOCTSIMM B KMBOM U HEKUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IIPUPOJE U TEXHUKE,
BIIUSIHUE aTMOC(EpHOro JaBlIEHUS Ha JKUBOM OpraHu3M, IUIaBaHHUE pbIO, phIYaru B TeJe
YeloBeKa, MPH H3TOM MEPEeBOJUTh MPAKTHUECKYIO 3aJadyy B y4eOHYIO, BBIICNATH
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHUIA,

OMKCHIBATh M3YYECHHBIE CBOMCTBA Tel M (M3UYECKUE SIBICHUS, MCMOIB3Ys (U3HUECKUE
BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSA
CKOpPOCTb, CHJIa YIPYrOCTH, CHJIa TSXKECTH, BEC Teja, CUja TPeHUus, AaBieHue (TBEPIOro
Tena, )KUJIKOCTH, Ta3a), BHITAIKUBAOIAs CUIIa, MEXaHU4ecKas: paboTa, MOIIHOCTb, TIEYO
CHJIbI, MOMEHT CHJIbI, KOA((UIIMEHT MOJIE3HOr0 IEeHCTBUS MEXaHU3MOB, KUHETUYECKasl U
MOTEHIMAJIbHAS PHEPTHUs), IPU ONMUCAHUU TPABHIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX 0003HAUYEHHUS U €IMHUIBI PU3NYECKUX BEINYUH, HAXOJIUTh
dbopMyIbl, CBS3BIBAIOIIME AAHHYIO (U3MUYECKYIO0 BEJIMYMHY C APYTMMH BeJIMYUHAMH,
CTPOUTH rpapUKK N3yUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS M MPOLECCHI, UCTIOIb3Ys MpaBHiia
CJIOXEeHUs1 cuil (BJOJIb OJIHOM MpsiMOii), 3akoH ['yka, 3akon [lackais, 3akoH Apxumena,
MIPaBUJIO PaBHOBECH phluara (0J10Ka), «30JI0TOE MPaBUIIOY» MEXAHUKH, 3aKOH COXPAHEHUs
MEXaHUYECKOM »HHEepruu, MpU HTOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKoHa U
3aMMCBIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKHE SBICHUS, IPOLECCHl U CBOICTBA TeJl, B TOM YMCJIE U B KOHTEKCTE
CUTyalluil NPAKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBISABIATH MPUYMHHO-CIICACTBEHHBIE
CBSI3M, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ OMopod Ha 1—2 M3y4eHHBIX
CBOMCTBA (pU3MUECKUX SBICHUM, (PU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;



pemate pacy€THble 3afauyd B 1—2 JeicTBUs, HCHONB3YS 3aKOHBI U (OPMYIIbI,
CBsI3bIBaOIIMe (pU3MUECKHE BEIMUYMHBI: HA OCHOBE aHAIM3a YCIOBHA 3aJjau 3alKChIBaTh
KpaTKoe YCIIOBHE, MOJCTaBIATh (hU3MYECKHE BEIMYMHBI B (DOPMYNIBl M IMPOBOAUTH
pacuéTbl, HAXOUTH CIPaBOYHbBIE JaHHbIE, HEOOXOAUMBIE /ISl PELICHUs 3a/1a4, OLEHUBATh
PEATUCTUYHOCTD MOJTYYCHHOW (PU3NUECKON BETUYUHBI,

pacro3HaBathb MpooOJIEeMbl, KOTOPhIE MOXXHO PELIUTh TPU TOMOIIN (PU3HUECKUX METOOB, B
ONMCAHMUU MCCIEAOBAHUS BBLICIATh IPOBEPSIEMOE MPEANOIOKEHHE (TUIIOTE3Y),
pasinyaTth U HMHTEPIPETUPOBATh IOJYYEHHBIH pe3yibTaT, HaXOAWUTh OLIMOKM B XOj€
OTIbITA, JIEJIaTh BBIBOJIBI 110 €T0 PE3YJIbTAaTaM;

IIPOBOJUTH OIBITHI IO HAOIIOJACHUIO (PU3MUECKUX ABICHUN WIN (PU3NYECKUX CBONCTB TEN:
dopMynHMpoBaTE  MpOBEpsSEMbIE  MPEINOJOXKEHHs, coOUpaTh  YCTaHOBKY U3
MPeJI0KEHHOT0 000PYAOBaHNUS, 3alIUCHIBATh XO/I ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITIOJIHATh TPSIMBIE M3MEPEHUsS] PacCTOSIHHUSA, BPEMEHM, MAacchl Tela, 00bEéMa, CHIIBI U
TEMIIEPATypbl C MCIOJIb30BAHHUEM AaHAJOTOBBIX M LHU(POBBIX NPUOOPOB, 3aNMUCHIBATH
NOKa3aHUs NIPUOOPOB C YUETOM 3aJJaHHOM aOCONMIOTHOM MOTPELIHOCTH U3MEPEHUN;
IIPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKOW BEIUYMHBI OT JPYroM ¢
UCIIOJIb30BAaHUEM HPSAMBIX M3MEPEHHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JBHXKYILErOCS
T€la OT BPEMEHM ABW)KECHHS Teja, CHJIbl TPEHUS CKOJIBXKEHHS OT Beca Tela, KauecTBa
00pabOTKM NOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWIbl TpPEHHs OT IJIOLIAIu
CONIPUKOCHOBEHHUSI TEJ, CHJBl YINPYIOCTH OT YAJUHEHUS MPYXUHBI, BBITAJIKUBAIOLIEH
CHJIBI OT 00bEMa NOrPYKEHHOM YaCTH TeJla M OT IVIOTHOCTH XKHUJIKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJNa, OT INIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TeJIO, YCIOBUH IJIaBaHUS TET,
YCIIOBUM paBHOBECHSl phlyara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM y4eOHOIO
UCCIIeI0BaHMs, COOMPATh YCTAaHOBKY U BBINOJHATh U3MEPEHUS, CIENYs MPEI0OKEHHOMY
I1aHy, (PUKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B
BUJC MPEUIOKEHHBIX Tabmul, M TpaduKoB, JelaThb BBIBOABI 10 pe3yjibTaTam
UCCJIEIOBAHMS,

NPOBOJIUTH KOCBEHHBIE M3MEpEHHS (U3UUYECKUX BEIWYMH (IJIOTHOCTH BEIIECTBA
KHUIKOCTH U TBEPAOrOo Tejla, Ccujla TPEHUS CKOJIbKEHUs, JaBJICHHE BO3/yXa,
BBITAJIKUBAIOIAs CUJIA, IEHCTBYIONIAs HA NOIPYKEHHOE B )KUJIKOCTb TEJI0, KOAPPHUIHUEHT
II0JIE3HOTO JIEHCTBUS IPOCTBIX MEXAHU3MOB), CIENysl MPENJOKEHHON MHCTPYKLHUU: IpU
BBINIOJTHEHUM HW3MEpPEHUN COoOMpaTh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYHMCIATH
3HAYCHHE HCKOMOM BEJTHUMHEIL

coOmogaTh TpaBuia TEXHUKM Oe3omacHocTH MpH  pabore ¢ Ja00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIIBI ACHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS] COCY/Ibl, OApOMETp, pbluar, NOJBM)KHBIM U HEMOABMKHBIN
OJI0K, HAKJIIOHHAS TUIOCKOCTB;

XapaKkTepU30BaTh MPUHIMIIBI IEHCTBUS U3yYEHHBIX PUOOPOB U TEXHUYECKUX YCTPONCTB
C ONOpOM Ha MX ONucaHus (B TOM YHWCle: MOJUIMIIHUKH, YCTPOMCTBO BOJOINPOBOJA,
THJIPaBIMYECKUN TPecc, MaHOMETp, BBICOTOMEpP, IIOPIIHEBOH HACcOC, apeoMeTp),
UCIOJNIB3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHUX SBJIECHUH W HEOOXOAMMBbIE (U3MUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOIUTH TMpUMEpbl (HAXOAMTH HHGOPMALMIO O MpHUMEpax) MPaKTHYECKOrO
UCTONb30BaHUsl (PU3MUYECKMX 3HAHUH B IIOBCEJHEBHOM JKU3HM I OOecredyeHus
O0e3omacHOCTH TIpu oOpamieHMH ¢ TOpudOpaMH W TEXHUYECKUMH YCTPOWCTBaMH,



COXpAHEHHUs 370POBbSl U COOJIIOJICHNUS HOPM 3KOJIOTHUYECKOTO TIOBEJCHUS B OKPYXKAroIei
cpene;

OCYILECTBJIATh OTOOp HCTOYHHMKOB HH(popManuu B VHTepHETe B COOTBETCTBUM C
3a/laHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHUU U IIyTEM CpPaBHEHMS
Pa3IMYHBIX MCTOYHMKOB BBLACIATH MH(OpMAIMIO, KOTOpas SBISETCS MPOTHBOPEUMBOM
WJIA MOXET ObITh HEJJOCTOBEPHOM;

MCIOJIb30BaTh IPU BBINOJIHEHUH YYEOHBIX 3aJJaHUM HAY4YHO-IOIYJISIPHYIO JIMTEPATYpy
(bu3MUecKoro cojepxaHus, CIpaBOYHbIe MaTepUabl, pecypchl cet MHTepHeT, BianeTh
npuéMaMl KOHCHEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus HHGOPMAIMU W3  OIHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIE W YCTHBIE COOOLICHHMS Ha OCHOBE 2—3
MCTOYHUKOB HH(pOpMalMu (U3NYECKOTO COJAEP)KaHHSA, B TOM 4YHCIE MyOJIMYHO JenaTh
KpaTKhe COOOLIeHHs O pe3yibTaTaX HNPOEKTOB WM Y4eOHBIX MCCIENOBAaHUM, MPU 3TOM
rpaMOTHO  HCMOJB30BAaTh  HM3YyYCHHBIM  TMOHATUHHBIA  ammapar Kypca  (U3HKH,
COIIPOBOXIATh BBICTYIUICHUE IIPE3CHTALIUECH;

IPU BBIIOJHEHUN YYEOHBIX MPOEKTOB U HCCIIEAOBAHUM pacrpenesiTe OOs3aHHOCTH B
IpylnIe B COOTBETCTBUH C ITOCTABJICHHBIMH 3aJa4aMH, CIECINTH 3a BBIIOJHEHUEM IUIaHA
NENCTBUM, aJeKBAaTHO OICHMBATb COOCTBEHHBI BKJIaJ B JAEATEIbHOCTh TPYIIIHI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJACUCTBUE, YUUTHIBAsI MHEHUE OKPY>KAIOILIHX.

K koHmy oOydenuss B 8 kuacce mpenMeTHBIE pe3yiabTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHUI:

UCIOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB M
MOJICKYJI, arperaTtHble COCTOSIHUSI BEINECTBa, KPHUCTALUTMYECKHE ¥ aMop(HBIC Tea,
HACBIIIEHHBI W HEHACHIIEHHBIN Map, BIAXKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSSA
9HEprus, TEMJIOBOM JBUIaTeNlb, 3JIEMEHTAPHBIM 3JEKTPUUECKUI 3apsil, 3JIEKTPUYECKOe
10J1€, TPOBOIHUKH U JUAJICKTPUKH, TOCTOSHHBIHN 3JIEKTPHUUECKUI TOK, MAarHUTHOE TOJIE;
pasnnyath sABIEHMS (TEIUIOBOE pAaclIMpeHHe M cXKaThe, TeIulonepesayda, TerIoBoe
paBHOBECHE, CMAUMBaHUE, KaWJUIAPHBIE SBJICHUS, UCTIApEHHE, KOHICH AN, [UIaBJICHHE,
KpUcTauu3anus  (OTBEpJeBaHKE), KHUIICHHWE, TeIuionepenadya (TeIuIoNnpOBOIHOCTS,
KOHBEKI[MsI, W3JIyd€HHUE), HJIEKTpU3alMs Tej, B3auMOJeHcTBHE 3apsiioB, ACHCTBUS
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHUCTBHE MAarHUTOB, JeHCTBUE
MarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAsI WHAYKIHUS) 10 OTIHCAHUIO
UX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOUINX JaHHOE (U3NIECKOE
SBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MYECKHUX SBICHUH B OKpYXKAIOMIEM MHUpE, B
TOM uuclie (PU3NYeCcKHe SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KalWIISIpPHbIE
SBJICHHUS B TPUPOJE, KPUCTAIUIBI B MpHpoJe, uinydenue CojHIa, 3aMep3aHue BOJAOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa, SJCKTPUYCCKUEC SIBJICHUS B
aTMocdepe, 3JIEKTPUYECTBO IKUBBIX OpPraHU3MOB, MarHUTHOE moje 3eMiH, aApeid
MIOJIFOCOB, POJIb MarHUTHOTO MOJIA AJIS JKU3HM Ha 3emile, MOJIIPHOE CUSHUE, IPU 3TOM
NEPEeBOIUTh TMPAKTHUYECKYI0 3aJauyy B Yy4eOHYIO, BBLIEISATH CYLIECTBEHHBIE CBONCTBA
(mpu3HaKu) (U3HUYECKUX SIBICHUN;

OIKCHIBATh M3YyUEHHBIE CBOWCTBA Ted M (PU3MUECKUE SIBICHUS, MCIONB3Ys (U3UUECKUE
BEJIMYMHBI (TeMIlepaTtypa, BHYTPEHHsSI SHEpPrHs, KOJIWYECTBO TEIUIOTHI, YJEIbHAs
TEIVIOEMKOCTh ~ BEIECTBAa, yJelbHAass TEIUIoTa IUJIaBJIEHWs, YyJeldbHas  Telora
napooOpa3oBaHus, yAeTIbHAas TEIJIOTa CrOpaHUs TOIUIMBA, KO()(UIMEHT IMOIEe3HOTO
JEHCTBUSL TEIUIOBOW MAIMHBI, OTHOCHTEIbHAS BIAXHOCTh BO3yXa, OSJCKTPUYCCKHUN



3apsj, Cuia TOKa, 3JIEKTPUYECKOE HAIPsHKEHHUE, CONPOTHUBIIEHNE MTPOBOJHUKA, yIEIbHOE
COIIPOTHBIICHHE BEIIECTBA, padoTa M MOIIHOCTh 3JEKTPUUECKOT0 TOKA), NMPH OMHCAHUH
NPaBWIBHO TPAKTOBATh (PH3MUECKUH CMBICT HCIIOJIB3YEMbBIX BEIWYHH, O00O3HAYCHHS W
CIMHULIBI  (U3MYECKUX BEJIMYUH, HAXOAUTh (OPMYINbI, CBA3BIBAIOIIME JAHHYIO
¢u3nMUecKyr0 BEIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TpapUKd H3YUYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIIMUMH;

XapaKTepu30BaTh CBOICTBA Tel, (PU3UUYECKHE SBJICHHS U MPOLIECCH, UCIOJIb3YsI OCHOBHbBIE
MOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOW TEOpUM CTPOEHHsI BEUIecTBa, MPUHLUIT
CYNEPIO3ULIMHU I10JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma
JUId ydacTKa Lenw, 3akoH J[xoyns—JleHna, 3akoH COXpaHEeHMs SHEPTUH, IPH 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTeMaTUYECKOE BhIPAXKEHHE;
OOBSICHATD (PU3NYECKHE NTPOLIECCH U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTyalUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh I[PUUYMHHOCIEICTBEHHBIE CBS3H,
CTPOUTH 00bSCHEHUE U3 1—2 JIOTMYECKUX IIAaroB ¢ Onopoi Ha 1—2 M3y4EeHHBIX CBONCTBA
(bu3nueckux ABICHUN, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THBIC 3ada4yl B 2—3 JCHCTBHS, WCIONB3YS 3aKOHBI W (POPMYIIBL,
CBsI3bIBaOIME (PU3MUECKUE BEIMUYMHBI: HA OCHOBE aHAINM3a YCIOBHA 3aJjau 3alMChIBaTh
KpaTKoe YCJIOBHE, BBISABIIATh HENOCTATOK JAHHBIX JJIS PELICHUs 3aJlaud, BbIOUpPATh
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE I €€ pelIeHUs, IPOBOAUTh PACUETHl M CPAaBHUBATH
MOJIy4€HHOE 3HauUeHue (PU3NYECKON BETUUUHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOJIEMBbl, KOTOPbIE MOYKHO PELIMTh IPU MOMOIIU (PU3UUECKUX METOJIOB,
UCIIONIb3YSl  ONMCAaHUE HCCIIEOBaHUS, BBLACIATh IPOBEPIEMOE  IPEANONIOKEHHE,
OLIEHUBATh MIPABUIBLHOCTH MOPSAIKA POBEICHHS UCCIIEA0BAHUS, JeaTh BEIBOBI;
IIPOBOAMTD OIBITHI 110 HAONIIOIEHUIO PU3NYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(KanuIUIApHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT ero o0béma, TeMiepaTypsl,
CKOPOCTH IIpOIiecca OCTBIBAHMSA M HAarpeBaHMs NPU H3IYyYEHUU OT LIBETAa M3JIydarollen
(morommaroieii) HTOBEpXHOCTH, CKOPOCTh UCHAPEHUS BOABI OT TEMIEPATyphl )KUJIKOCTH U
IUIOIAAN €€ TOBEPXHOCTH, 3JEKTPU3alMs Tl W B3aUMOJAEHCTBHE SJIEKTPUYECKUX
3apsA70B, B3aMMOJCIHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlM3allis MAarHUTHBIX I0JIEH
IIOCTOSIHHBIX MArHUTOB, JAEWCTBUS MAarHUTHOTO IOJII Ha IMPOBOAHMK C TOKOM, CBOMCTBA
AIIEKTPOMArHUTa, CBOWMCTBA DJIEKTPOJIBHUTATENsl IOCTOSHHOTO TOKa): (OPMYIHPOBATH
IpoBepsAEMbIe NPENON0KEHHs, COOUPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHNS,
OIMCBIBATH XOJI OIBITA K (HOPMYITUPOBATH BHIBOJIBI;

BBINOJIHATh TPSIMBbIE M3MEpPEHHs] TeMIepaTypbl, OTHOCUTEIbHON BIAXXHOCTU BO3/YyXa,
CHJIBl TOKAa, HANpsDKEHUS C HCIHOJIb30BAHHMEM AHAJOTOBBIX NPUOOPOB U JaTYMKOB
¢u3nyecKuX BEJIUYMH, CpPaBHMBATh pE3yJbTaThl H3MEpPEHHH ¢ Y4ETOM 3aJaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH;

NPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (pU3MUYECKOW BETMUYMHBI OT JPYroi ¢
UCIIOJIb30BaHUEM NPAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIIEHUS NTPOBOJIHUKA OT €ro
JUIMHBI, TUIOLIAJM TONEPEYHOr0 CEYEHUs M YJEIBHOTO COINpPOTHBIIEHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MIYIIErO Yepe3 MPOBOJHUK, OT HANPSKEHHSI HA MPOBOJHUKE,
UCCIIEIOBAaHUE IIOCJIEOBATEIBHOTO U MAapajuIeIbHOTO COEIUHEHUH IPOBOJHHMKOB):
IUTAHUPOBATh MCCIEOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH HM3MEPEHMs, CIenys
NPEUIOKEHHOMY ITUIaHy, (MKCHpPOBATh PE3YJIbTaThl MOJyY€HHOH 3aBUCHUMOCTH B BHJIE
TabuI U TpaduKOB, AeTaTh BEIBOJBI IO PE3yJIbTaTaM UCCIEI0BaHMS;

IIPOBOJUTh KOCBEHHbIE M3MEpeHMs (U3MUYECKHX BEJIWYMH (yIelabHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHUE IPOBOAHMKA, PabOTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA):



IUTAHUPOBATh ~ M3MEPEHHs, COOMpaTh DKCIEPUMEHTAIbHYIO  YCTAaHOBKY,  CIEAys
MPEAJI0KEHHOM UHCTPYKIIMHU, U BBIYUCIIATH 3HAUCHUE BEJIMUUHBL;

coOmofaTh MpaBWiIa TEXHUKM Oe3omacHOCcTH Tpu  pabore ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKkTepu30BaTh MPUHIIMUIBI IEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OIOPOi Ha UX onucaHus (B TOM YKCIIE: CUCTEMa OTOIUIEHUS! JOMOB, TUTPOMETP, apoBas
TypOuHa, amrepMerp, BOJIbTMETD, CUETUHK AIEKTPUYECKOM SHEpruu,
AJIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTelIbHbIE JIIEKTPONPUOOPHI  (MPUMEPHI),
ANEKTPUYECKUE TPEJOXPAHUTENH, IIIEKTPOMArHUT, SJIEKTPOJABUIATENb MOCTOSHHOIO
TOKa), WCIOJIb3ysl 3HAHWSI O CBOWCTBaX (PU3WYECKUX SBJICHHM H HEOOXOIUMBIE
buznyeckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHBIC PUOOPHI 10 CXeMaM
U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTe€lb BHYTPEHHEIO CrOpaHus, »JJEKTPOCKON, PEeocTar), COCTABIATH CXEMBI
ANEKTPUUECKUX LIETIEH ¢ MOCIe0BaTEeIbHBIM U MapajlIeIbHbIM COCIMHEHUEM 3JIEMEHTOB,
paziunyas ycioBHbIe 0003HAUEHHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETEH;

OPUBOIUTH TpUMEphl (HAXOAWTh HHMOPMAIMIO O TpHUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HM M oOecnedyeHus
Oe3omacHOCTH Tpu OOpalleHuu ¢ M[OpudopaMM M TEXHUYECKHUMH YCTPOHCTBaMH,
COXPAHEHUs 370POBbSl U COOIIOACHNUS HOPM 3KOJIOTMYECKOTO MOBEAECHUS B OKpYKaroIen
cpene;

OCYHIECTBIIATh MOUCK MH(popManuu pusudeckoro cogepxanus B MHTepHEeTe, HA OCHOBE
MMCIOIIMXCA 3HAHUN W TYyTEM CpaBHEHUS JOTMOJTHHUTEIBHBIX HCTOYHUKOB BBIJCIATH
uH(bOpMaIIHIO, KOTOpas SBJSIETCS IPOTUBOPEUNBOI HITM MOXKET ObITh HETOCTOBEPHOM;
UCIIONIb30BATh TPH BBIMOJHCHUU YYEOHBIX 3aJJaHUi HAYYHO-TOMYJSIPHYIO JIUTEPATYPY
(bu3NYECKOro coliep KaHus, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus HHGOPMAIMU W3  OIHOM
3HAKOBOM CUCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHBIE NHCHbMEHHbIE M KpaTKUE YCTHBIE COoOeHus, 0000mmas
MHGOpPMALIMI0O U3 HECKOJIbKMX HCTOYHHMKOB (DU3MUECKOTO COJEp>KaHUs, B TOM 4YHCIIE
yOJIMYHO TPECTABISITh PE3yNbTaThl IPOSKTHOW MIIU UCCIIEI0BATENbCKOM AESITENbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJNb30BaTh W3YUYCHHBIN MOHSATHIHBIA ammapaT Kypca (QU3UKH,
COIIPOBOXAATh BBICTYIUIEHUE IIPE3CHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX TPOEKTOB U UCCIEJOBAaHHM (DHU3MUECKUX TMPOIECCOB
pacripenenath 0OS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TOCTABJICHHBIMH 33Ja4aMH,
CJIETUTH 32 BBINIOJTHEHUEM IIaHa JEHCTBUI U KOPPEKTUPOBATH €0, aJeKBaTHO OLEHUBATh
COOCTBEHHBIH BKIJIaJ] B JEATEIbHOCTH TPYMIMbI, BBICTpAaUBaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBHE, IPOSIBIISS TOTOBHOCTh pa3pemaTb KOH(QIUKTHI.

K koHmy oOydenuss B 9 Kiacce NpeiMETHBIE pe3yiabTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh c(POPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh IIOHATHS: CHCTeMa OTCY€Ta, MaTepUalbHAs TOYKa, TPAeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO IBHKEHUS, Aedopmanus (ymnpyras, IJIacTHYecKas),
TPEHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb U MEPETPY3KH, LIEHTP TAKECTH,
abCOMIOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, PaBHOBECHE, MEXaHHMUYECKHUE
Kosie0aHusl U BOJIHBI, 3BYK, HHPPa3BYK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIEC BOJIHBI, IIKaJIa
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPbI UCITYCKaHUs
U TIOTJIOUIeHHUS, albda, 6eTa- U raMMa-U3JIy4eHUs], U30TOIb, SA€pHAs YHEPTeTHKA,;



paznuyaTh SBICHUA (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJMHEHMHOE JBIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBUKEHHE, CBOOOJHOE MaJeHHUE Tell, PaBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE TN, PEaKTUBHOE JIBIDKEHUE, KOJIeOaTeIbHOE
JBKEHHE (3aTyXarollle W BBIHYKJICHHBIE KOJIeOaHWMs), pe30HAHC, BOJTHOBOE JIBUKEHHE,
OTpakeHHE 3BYKa, NPSIMOJIMHEWHOE PaclpOCTPAaHEHNUE, OTPAKEHHUE U MPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTpakKeHHE CBETa, pa3joKeHHe OeJoro cBeTa B CHEKTP U CIIOKEHHE
CHEKTpaJbHBIX  I[BETOB, JIUCIIEPCUS  CBETA, €CTECTBEHHAss  PaJIMOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa HW3JIYYCHHS) IO ONHCAHMIO HMX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OITBITOB, ICMOHCTPUPYIOIINX TaHHOE (DU3UIECKOE SBICHHC;
pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MUECKHUX SBJICHHHA B OKpY’KaromeM Mupe (B
TOM 4YHclie (U3NYECKUE SBICHUS B MPHUPOJAE: NPUIUBHI U OTJIMBBI, IBHKEHHUE IUIAHET
ConHeYHOU CUCTEMBI, PEaKTUBHOE JIBH)KEHHUE >KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 53XO0, LIBETa Tell,
ONTHUYECKHUE  SIBJCHUS B  TpPUpPOJE,  OHOJOTHYECKOE  JCHCTBHE  BUIUMOTO,
yIbTPapUOIETOBOIO U PEHTIC€HOBCKOIO M3JIyYeHUN, €CTECTBEHHBINH PaJiMOaKTUBHBIN (OH,
KOCMHUYECKHE Jy4Yd, PAJUOAKTUBHOE H3IYYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBHE
PAaAMOAKTUBHBIX M3Jy4YeHHM Ha OpraHuM3M 4elioBeKa), MpU O3TOM [EpPEBOIUTH
MPaKTUYECKYI0 3aJladyy B Y4YeOHYIO0, BBIICNATH CYIIECTBEHHBbIC CBOMCTBA (IIPU3HAKK)
(bu3NYECKUX SIBICHUN;

OTNHUCHIBATh M3Y4YEHHBIE CBOMCTBA TeNl U (PU3MUECKHUE SIBJIICHUS, HCTONB3Yys (PU3HUECKUE
BEJIMYMHBI (CpeAHssl WU MTHOBEHHas CKOPOCTh Tela MpPU HEPAaBHOMEPHOM IBHKCHHU,
YCKOpEHHE, NepeEMENICHUE, MTyTh, YTI0Bask CKOPOCTh, CUJIa TPEHUs, CHJIa YIIPYTOCTH, CUjia
TSOKECTU, YCKOPEHHE CBOOOJHOTO TAJEHUs, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHUIIBI,
MeXaHW4YecKas paboTa W MOIIMHOCTh, MOTCHIUAIbHAS SHEPTUs TeJa, MOTHSATOTO Hal
MOBEPXHOCTHIO 3€MJIM, TMOTEHIUAIbHAs JHEPrusi CXKaToll MNPYKUHBI, KUHETUYECKas
SHEprus, MOJHAs MEXaHUYeCKasi SHEPTHUsl, IEPUOJ M YacTOTa KONICOAHMA, TMHA BOJHBI,
IPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTEeb MPEIOMIICHUS CPEIbI), TIPU
ONMHMCAHWU TMPABWIBHO TPAKTOBAThb (UIWYECKUN CMBICI HCIOJb3YEMBbIX BEIUYMH,
0003HaYeHHs] M €IUHULBI (U3NYECKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BEIUYUHY C APYTUMHU BEJIMYMHAMH, CTPOUTH IPaQUKU U3yUEHHBIX
3aBHCHUMOCTEH (PH3UIECKIX BEIHYUNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (hU3MUECKHE SBICHHUS U MPOIECCHI, HCIOJB3YysS 3aKOH
COXpaHEHUs DHEPTUH, 3aKOH BCEMHPHOTO TITOTEHHWsS, MPUHIMI CYMEPIIO3UIIMH CHUII,
MPUHLIUAI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCa,
3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETA, 3aKOHBI COXPAHEHUSI 3apsJOBOTO U MacCOBOTO
YHUCEN TIPHU SJIEPHBIX PEAKIUAX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U
3aMKUChIBATh €70 MATEMATUYECKOE BBIPAKEHIUE;

00BSACHATH (hU3HUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallul
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYUHHO-CIIECICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX IIAroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOWCTBA
busznyecKuX ABICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

pemarh pacu€THBIC 3a7a4M (OMHUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHUM), UCIIOIb3YS
3aKOHBI U (hOPMYIIBI, CBA3BIBAIOIINE (PH3NUYECKUE BEIHMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/lauyd  3alUChIBATh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONMINE WIM HU30BITOYHBIE
JaHHbIE, BBHIOMpPATh 3aKOHBI U (QOPMYJbI, HEOOXOAMMBIE IJSi PEHICHUS, MHPOBOJUTH
pacuéThl U OLICHUBATH PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHUS (PU3UUECKON BEJTMYMHBI,
pacmo3HaBath MPoOIEMbI, KOTOPHIE MOKHO PEIINTH MPU TMOMOIIN (PU3HUUECKUX METOJIOB,
UCIIONb3Ysl ONHMCAHWE HCCIENOBaHUS, BBIACIATH IPOBEPSIEMOE  MPEANOJIIOKEHUE,



OLIEHMBATh NPABWIBHOCTh TMOpSAKA TPOBEIACHUS HCCIENIOBaHMA, JeJaTh BBIBOBI,
MHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOIEHHUH U OIBITOB;

MIPOBOAMTD OIBITHI 110 HAOIIOIEHUIO GU3NYECKUX SBJICHUM WM (U3NYECKUX CBOMCTB Tell
(u3yyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpPaHEHUS HHEPIUHU, 3aBUCHUMOCTD
neprosia KoJieOaHuil MPY>KUHHOTO MasTHUKA OT MAacchl Ipy3a M KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIMTYABl MajbIX KOJeOaHUU, MPSMOJIMHEHHOE paclpoCTpaHEeHHe
CBETa, pa3joXkeHue Oeoro cBera B CHEKTP, M3yUeHHE CBOMCTB M300pakeHUS B IJIOCKOM
3epKaJie ¥ CBOWMCTB HM300pakKeHHUs MpeaMeTra B coOuparomiell JuH3e, HaONI0JCHUE
CIUTONIHBIX W JIMHEHYATHIX CIIEKTPOB M3IYYCHHs): CAMOCTOSTEIFHO COOMPATh YCTAHOBKY
U3 M30BITOYHOTO Habopa 00OPYIAOBAaHHUSA, OMUCHIBATH XOJ OMbITA U €ro Pe3yJbTaThl,
(bopMyIMpOBATH BBIBOAKI;

MPOBOAWTHL TPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX HU3MEPEHHH, Ompenesss cpeaHee
3HAUYEHUE H3MepsieMol Benu4YMHbl ((POKYyCHOE paccTOsSHHE COOMparoIiell JIMH3BI),
000CHOBBIBATH BHIOOpP CrIoco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

NPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (U3UUYECKUX BEIHMYMH C HCIHOJIb30BAHUEM
NPSMBIX U3MEPEHUH (3aBHCHMOCTB ITyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBUKCHUHU
0e3 HaualbHOW CKOPOCTH, MepHoja KoJleOaHWil MaTeMaTHYEeCKOro MasTHUKA OT JIMHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaKEHHUs CBETa OT YIJla MaJeHHUs U YIJia MPEJOMIICHHUS OT
yIia TajeHus): TUIAHHUPOBATh HCCIIEAOBAaHUE, CAaMOCTOATEIBHO COOHMpAaTh YCTaHOBKY,
(bUKCHpPOBATh PE3yNbTATHl TOXYYEHHOW 3aBUCHMOCTH (DU3MUYECKMX BEJIMYUH B BHJE
Tabnui ¥ rpaduKoB, AeJaTh BHIBOABI IO Pe3yabTaTaM UCCIIEI0BaHUS;

MIPOBOJUTh KOCBEHHBIE W3MEpPEHHS (PU3MUYECKUX BENWYMH (CpeAHAS CKOPOCTh U
YCKOpEHHe Teja MPH PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHUE CBOOOTHOTO MaieHMUS,
KECTKOCTh TMPYXKHUHBI, KOID(UIMEHT TpEeHUs CKOJIBKEHHUS, MeXaHHueckas pabora u
MOIITHOCTh, YaCTOTA M MEPUOJ KOJIeOaHUH MaTeMaTHYeCKOTO M MPYKUHHOTO MasiTHUKOB,
ONTHUYECKasl CHJIa COOMPAIOIIE JIMH3bI, PAAMOAKTUBHBIN (DOH): MIaHUPOBATH U3MEPEHUS,
co0uparth AKCHEPUMEHTAJIbHYIO YCTAHOBKY M  BBINOJHATH HW3MEPEHUs, CJeays
NPEUIOKEHHONM HWHCTPYKLMHU, BBIYUCIATH 3HAUEHHE BEJIMYMHBI W aHAJIW3UPOBATH
MOJTy4YCHHBIE PE3YJIbTATHI C YIETOM 33JAaHHOM MOTPEITHOCTH U3MEPEHUH;

coOmogaTh mpaBuia TEXHUKM Oe3omacHocTH Mpu  pabore ¢ 1a00OpaTOPHBIM
000pyI0BaHUEM;

pas3nnyaTh OCHOBHBIE NMPU3HAKN U3YYEHHBIX (U3MUECKUX MOJENCH: MaTepuaibHas TOUKa,
a0COOTHO TBEPIOE TEJIO, TOYCYHBII UCTOYHHUK CBETA, Jy4, TOHKAS JIMH3A, TUIAaHETapHAasI
MOJIeTIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO S]1pa;

XapaKTepU30BaTh MPUHIIMITEI ACHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOUCTB
C OIOPOH Ha MX OMHCAHUA (B TOM YHCIIE: CIIUIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, 3XOJOT, OYKH, MEPUCKOMN, (oToammapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BunbcoHa), WHCMOIB3ys 3HAHUA O CBOMCTBaX
buznyecKux SABICHUN U HEOOXOAUMBIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHM H3YyUEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENbHBIX TPUOOPOB M TEXHOJOTHMUECKHUX TMPOIECCOB MpPHU pEIIeHUH Yy4eOHO-
NPAaKTUYECKUX 3a/a4, ONTUYECKHE CXEMBI Ul MOCTPOCHHS H300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoleil JIuHs3e;

NPUBOIUTH MpUMEphl (HAXOAWTh HHGOPMALMIO O MpHUMEpax) MPAKTHIECKOrO
UCTIONB30BaHUs (DU3MUYECKUX 3HAHWKW B ITOBCETHEBHOM JKU3HH I OOECIICUYCHUS
Oe3omacHOCTH TMpu OOpalleHuu ¢ [OpudopaMM M TEXHUYECKHUMH YCTPONCTBaMH,



COXpaHEHHUs 30POBbSl M COOJIIOCHUS HOPM DKOJIOTHUECKOTO MOBEACHUS B OKPYXKAroIlei
cpene;

® OCYILIECTBJIATh MOMCK uHpopMauuu Qusnueckoro cojaepxkanus B MHTepHere,
CaMOCTOSITENILHO (OPMYNIHPYsl TOMCKOBBIM 3alpoc, HAXOAUTh IYyTH ONpeAeNICHUS
JIOCTOBEPHOCTH TMOJIyUEHHOM MHPOpMAMd Ha OCHOBE MMEIOMIMXCA 3HAHUM U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

® CIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3a/laHuil Hay4YyHO-TOMYJISIPHYIO JUTEpaTypy
(bu3MUecKoro cojepxaHus, CIpaBOYHbIe MaTepUabl, pecypchl cet MHTepHeT, BianeTh
npuéMaMi KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMM M3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

® C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpPMAIUU U3
HECKOJIbKMX HMCTOYHHMKOB  (DU3MYECKOTO COJAEP)KAHUA, IMYyOJUYHO TMPEACTaBIATH
pe3yJIbTaThl NMPOECKTHONW HIIM HCCIIEJOBATEIbCKON ACSITEIBHOCTH, NMPH 3TOM I'PAMOTHO
UCITIOJIb30BaTh M3YYCHHBIM NOHATHHHBIN ammapaT wW3y4aeMoro paszuena (U3MKd |
COIIPOBOKAATh BBICTYIUIGHHE IMIpe3eHTaleil C yd4€ToM OCOOCHHOCTEH ayAuTOpPHH
CBEpPCTHUKOB.

TEMATHUHYECKOE INIAHUPOBAHUE
Temartnueckoe NIaHUPOBAHUE COCTABJICHO C YYETOM pabouell MporpaMMbl BOCITUTAHHUS.

[ToTenuman npaHHOro Y4eOHOro mpeaMeTa O00ECleYMBACT PEANTH3AIMI0 CIEAYIOMUX IEJIeBBIX

IpUOPUTETOB BocniuTaHus odyuatomuxest O00:

LleneBble OpUEHTUPHI PE3YIbTATOB BOCIIUTAHUS

1. I'paxianCcKO-NIaTPUOTUYECKOE BOCIIUTAHUE:

e 3HAIOIINK U JIIOOALIUI CBOIO Majyl0 POJMHY, CBOUM Kpail, UMEroIIMid npeactaBienue o Poaune —
Poccuu, ee TeppuTopun, pacronoxKeHH;

e CO3HAIOLIUI MPUHAJIJICKHOCTh K CBOEMY HAapOJly U K 00LIHOCTH rpakaaH Poccun, mposBistonmit
yBa)XKEHHE K CBOEMY U JPYT'MM HapoJam;

e IOHUMAIOIINI CBOIO CONMPUYACTHOCTh K MPOILIOMY, HACTOSIIEMY M OYyIyllleMy pPOJHOTO Kpasd,
cBoeit Ponunsl — Poccun, Poccuiickoro rocynapcersa;

e IOHMMAIOIINI 3HAYEHUE TPAKIAHCKUX CHUMBOJIOB (TOCyIapCcTBeHHasi CUMBOJIKMKa Poccuu, cBoero
pervoHa), npa3gHUKOB, MECT MIOYUTAHUS F€POEB U 3alIUTHUKOB OTeuecTBa, MPOSABIAIOMINNA K HUM
YBaXEHUE;

e UMEIOIINI TIEpPBOHAYAIBHBIC MTPEICTABICHHS O MTPaBax U OTBETCTBEHHOCTH YeJIOBEKa B OOIIECTBE,
rpa)IaHCKHUX MpaBaX U 00S3aHHOCTSIX;

e MPUHUMAIOIINI y4acTHE B KU3HU Kjlacca, 00Ieo0pa3oBaTeIbHON OpraHu3aiii, B JOCTYITHOM 0
BO3pacTy COLIMAIbHO 3HAYUMOU JEATEIBHOCTH.

2. JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

e YBAXAIOLIMHA JyXOBHO-HPABCTBEHHYIO KYJIbTYPYy CBOEH CEMbH, CBOETO HapoAa, CEMEWUHbIE

LEHHOCTHU C YYETOM HallMOHAIbHOMN, pETUTHO3HON MPUHAITIEKHOCTH;

e CO3HAWOIIMI IEHHOCTh KaXJOW YEJIOBEYECKON >KM3HU, MPU3HAIIMN HHAMBUAYAJIbHOCTh W
JIOCTOMHCTBO KaX0I'0 YEJIOBEKa;

e 00pOKeNnaTeNbHbIM, TPOSBISIONINN COMEpPE)KUBAHUE, TOTOBHOCTh OKa3bIBaTh IOMOIIIb,
BBIPKAIOIINI HEMPHUATHE TTOBEACHUS, TPUIMHSIONMET0 (U3MUECKUN U MOPAJIbHBINA Bpel IPYTUM
JIOJIIM, YBAXAIOLUK CTapILINX;

e YMECIONMU OIICHUBATh IIOCTYNKH C TIO3UIMM HUX COOTBETCTBUS HPABCTBEHHBIM HOpPMaM,
OCO3HAIOIMI OTBETCTBEHHOCTD 3a CBOM IMOCTYIIKHU;

e BJAJCIOLIMI MPEACTABICHUSMU O MHOI000pa3uy S3bIKOBOTO U KYJBTYPHOTO IPOCTPaHCTBA
Poccun, uMmeromuii mepBOHaYaJdbHbIE HABBIKM OOMICHHUS C JIIOJABMH pa3HBIX HapOJOB,
BEPOUCIIOBEAAHNUN;

e CO3HAIOIIMNA HPABCTBEHHYIO M 3CTETUUYECKYIO LIEHHOCTh JIMTEPATYPhI, POJHOTO S3bIKa, PyCCKOTO
A3bIKA, IPOSBISIONIUN HHTEPEC K UTEHUIO.

3. DcreTndecKkoe BOCIIMTAHNUE:!



e CIIOCOOHBIN BOCIIPUHUMATh M YYBCTBOBATh MPEKpPACHOE B OBITY, IPUPOJE, UCKYCCTBE, TBOPUECTBE
JTIOJIEH;

e MIPOSIBJIAIOIINN UHTEPEC M YBaXKEHHE K OTEYECTBEHHON U MUPOBOU XYI0KECTBEHHOU KYJIbTYPE;

e MPOSIBIISIIOIIMIA CTPEMJICHUE K CAMOBBIPAXKEHHUIO B Pa3HBbIX BUIAX XYJI0)KECTBEHHOM ACSATEIBHOCTH,
HCKYCCTBE.

4. ®wusnueckoe BocTHTaHWE, (OPMUPOBAHHUE KYJIBTYPHl 3I0POBbS H  AMOIMOHAIBHOTO

OJraromoyaus:

e OCpeXHO OTHOCAIMHNCA K (DU3MUECKOMY 3I0POBBIO, COOIONAIONIMI OCHOBHBIC IpaBUiIa
3M0pOBOr0 W Oe3omacHoro ansi ce0s W JApyrux JroAed oOpa3a >KU3HU, B TOM YHCIE B
UH(POPMALIMOHHOM Cpee;

e BJAJCIONIMN OCHOBHBIMM HABbIKAMU JIMYHOW W OONIECTBEHHONW TUTHEHBI, OE30MaCHOTO
MOBEJICHUS B OBITY, IPUPOJE, OOIIECTBE;

e OpHUEHTHPOBAHHBIH Ha (pU3MUECKOE pa3BUTHE C YYETOM BO3MOKHOCTEH 30POBBS, 3aHATHS
($U3KYIBTYpPOH U CIOPTOM;

e CO3HAKOIIMKA W TMPUHUMAIONIMA CBOIO TIOJOBYIO MPHUHAJJIC)KHOCTb, COOTBETCTBYIOIIHE €il
NCUX0(U3HUYECKUE U TIOBEICHICCKHE OCOOSHHOCTH C YIETOM BO3pacTa.

5. TpynoBoe BoCIIUTaHUE:

e CO3HAIOUIUH IIEHHOCTH TPYy/Aa B )KM3HU YEJIOBEKA, CEMbH, OOIIIECTRA;

e IPOSIBJIIOIINN YBaKEHUE K TPYAY, JIOASIM Tpy/a, OepeskHOe OTHOIIEHUE K pe3yIbTaTaM Tpy/a,
OTBETCTBEHHOE NOTPEOJICHHE;

e IPOSIBIIAIOIINN UHTEPEC K Pa3HBIM Mpodeccusim;

e YYACTBYIOIIUH B PA3TUYHBIX BUJAX JIOCTYITHOTO IO BO3PACTY TPYa, TPYIOBOM NESITEIBHOCTH.

6. DKOJIOrMYE€CKOE BOCTIMTAHUE:

e TOHUMAKOIIMA [IEHHOCTb MPHUPOJIbI, 3aBUCUMOCTh XU3HH JIIOJEH OT MPUPOJBI, BIUSHUE
JI0JIeN Ha TPUPOAY, OKPYKAIOIIYIO CPENY;

e TMPOSBIAIOLMN JI0O00Bh M OEpeKHOE OTHOIIEHWE K NpHUpOJEe, HENpUsTHE JEeHCTBUM,
MIPUHOCSIINX Bpe MPUPO/Ie, OCOOCHHO JKUBBIM CYIIECTBAM;

e BBIpAXAIOUIUH TOTOBHOCTh B CBOEH JCSATEIHLHOCTH MPUIAEPKUBATHCS IKOJIOTHIECKUX HOPM.

7. LleHHOCTh HayYHOI'O MO3HAHMS:

e BRIPQXKAIOMIUKA  TIO3HABATENbHBIE  WHTEPEChl,  aKTUBHOCTh,  JIIOOO3HATEIBHOCTh U
CaMOCTOSITENILHOCTh B MO3HAHUY, UHTEPEC U YBAXKECHUE K HAYYHBIM 3HAHUSAM, HAYKE;

e 00TaaroMil IEPBOHAYAILHBIMU TPEICTABIICHUSMH O MPUPOJHBIX U COIHUAIBHBIX O0BEKTaX,
MHOT000pa3uu OOBEKTOB M SIBJICHHUHM MPUPOJIBI, CBS3HM KMBOW U HEXUBOW MPUPOJBI, O HAYyKe,
Hay4YHOM 3HaHUU;

UMEIOIIHI TepBOHAYATbHBIC HABBIKM HAOIIOACHUN, CUCTEMAaTHU3alIMA U OCMBICIICHUS OTIbITA B

€CTECTBEHHO-HAYYHOU U TYMaHUTApHOU 00JIaCTSIX 3HAHUS



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
JlesATeJIbHOCTD
Ne HaumeHoBaHMe pa3iesioB U TeM Koqi4ecTBo KosmnuyectBo JaekTpoHHbIe (LM (pPOBbHIE) YUMTEJIS C Y4eTOM
n/n NMPOrpamMMblI aco OI[€HOYHBIX odpa3oBaTebHbIE PeCYpPChl paboueii
4acoB
npouexyp MpOrpaMMblI
BOCITHUTAHMS
Pazgen 1. ®usnka u e€ posib B NO3HAHUHU OKPYKAKOLIEr0 MUpa
1.1 ®dusuka - HayKa 0 PHUPO/Ie 2 bubmorexa HOK 24,68
' Yia 0 HpHpoA https:/m.edsoo.ru/7f416194
1.2 du3nYecKre BeTUINHBI 2 1 bubmotera [JOK 24,68
https://m.edsoo.ru/7f416194
3 EcrecTBeHHOHAYYHBIN METO 5 . Bubnmoreka [IOK 2,4,6,8
' MO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pasnen 2. IlepBoHayaabHbIe CBEAEHHS 0 CTPOCHHHU BellleCTBA
bubmuoreka [JOK 2,4,6,8
2.1 C 1 o
TPOCHIE BEMECTRA https://m.edsoo.ru/7f416194
55 JIBUKEHHE M B3aUMOIEHCTBHE 5 { Bu6morexa IIOK 2,4,6,8
' YacCTHI BElIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmmorera [TOK 2,4.6.8
' P B https://m.edsoo.ru/7£416194
Uroro no pazaeny 5
Pa3nen 3. /IBu:xeHue ¥ B3auMo/ieiicTBHE TeJl
bu6mmoreka [IOK 2,4,6,8
. 1 M bR b
3 CXAMITCCROC ABIDREHHC 3 https:/m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 1 bubmmorexa LIOK 24,68

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




bu6nmoreka [JOK 2,4,6,8
33 Cuna. Buppt e 14 I'xp, 2 1p hitps:/m.edsoo.ru/7f416194
Uroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
aBieHue. Ilepenaua naBineHus 2,4,6,8
4.1 ié BIMU TCJIFE:.MII[/I )I(If KOCTSIMH 3 bubnnorexa [IOK
' P > A hitps:/m.edsoo.ru/7f416194
U razaMu
bubmuoreka [JOK 2,4,6,8
4.2 T
JlaBIIeHHe KHIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK 2,4,6,8
4. A T
3 TMOC(EpHOE AaBIeHue 6 htps://m.edsoo.ru/7f416194
4 I[el‘/'ICTBIfI.e KUIKOCTH U Ta3a Ha ; 2 xp. 3mp Bbubnuorexa IIOK 2,4,6,8
IIOrPyKEHHOE B HUX TEIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Paznen 5. Pabora u MOIIHOCTB. JHepPrus
bubmuoreka [IOK 2,4,6,8
. 1 P 1 b 9 b
> a60Ta 1 MOIIHOCTS 3 hitps:/m.edsoo.ru/7f416194
bubmuoreka [JOK 2,4,6,8
.2 H 1 s TyUy
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6mmorexa [JOK 2,4,6,8
5.3 MexaHudeckast SHEpPTHs 4 1 xp, 1 mp hitps://m.cdsoo.ru/7f4 16194
Uroro no pazpeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
. 68 4 xp, 12 mp

[TPOT'PAMME



8 KUIACC

JlesiTeILHOCTH
Ne HaunmenoBanue pa3iesoB u K omi4ecTBo KosmmuecTBo DJIeKTPOHHBIe (HH(PPOBHIE) YUYHTEJIs € y4eTOM
JINYECTB
n/n TeM NPOrpaMMbl 4ACOB OLICHOYHBIX o0pa3oBaTe/ibHbIE pecypcChl padouen
npouexyp NPOrpamMMbl
BOCITMTAHMS
Pazjen 1. TermioBble siBiaeHus
1.1 CtpoeHHe ¥ CBOMCTBA BEIIECTBA 7 bubmorexa HOK 2,468
' p B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK 2,4,6,8
1.2 T 21 1 5 4,0,
CIUIOBBIC MPOLCCCHI Kp, > 1 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Paznen 2. DiekTpuyeckre U MATHUTHBIE SIBJICHUSI
DNEeKTPUYECKHE 3apsibl. 2,4,6,8
2.1 3apspKeHHbIE Tela U UX 7 1 bubmmorexa [TOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
but6mmoreka [JOK 2,4,6,8
2.2 I1 i i 2 2xp, 7 T
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 0 Kp, 7 1mp hitps:/m.cdsoo.ru/7f418 L ce
bubnmoreka [JOK 2,4,6,8
2- M 1 1 . 2 b b
3 ATHUTHBIC ABJCHHIA 6 kp, 1.51p https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK 2,4,6,8
2.4 4 T
ONCKTPOMArHHTHAS HHAYKIWA https://m.edsoo.ru/7f4181ce
Uroro no pazpeny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O
- 68 4 xp, 14.5 mp

I[TPOTPAMME



9 KUIACC

JlesATeJIbHOCTD
Ne HanmeHoBaHMe pa3/ie/ioB U TeM KoaH1ecTBo KoimuecTBo DJIeKTPOHHBIe (HH(POBHIE) YUYHTE]S C Y4eTOM
JINYECTB
n/n MporpamMMmsl 4ACOB OLEHOYHBIX o0pa3oBaTe/bHbIE pecypchl paboueit
npoueayp NporpamMMbl
BOCIIMTAHMS
Pazjnen 1. Mexanuveckue siBJIeHUSA
X MexaHu4yeckoe JBUKEHUE U 10 1 bubnuoreka [IOK 2,4,6,8
' CIIOCOOBI €r0 ONMCAHMS https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK 2,4,6,8
1.2 B3aumopeiicTeue Te 20 1 3 U
MOACHETBHE T Kp, 2 1P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK 2,4,6,8
1.3 3 10 3 T
AROHRT COXPATCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pazjen 2. Mexanuveckue KoJ1e0aHUA U BOJTHBI
bubmuoreka [JOK 2,4,6,8
2.1 M 0 7 3 T
CXAHITICCIIC KOTCOARHA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK 2,4,6,8
2.2 M . 1 T
CXAHHCCKHE BOHEL. 3BYK 8 kp, 3 1p https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pazjen 3. DiieKTpoOMarHuTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMATHUTHOE TI0JIE U 6 5 BuGmuoreka [IOK 2,4,6,8
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeToBbBIE SIBJIEHUS
bubnuorexa [JOK 2,4,6,8
4.1 3 6 2 T
AKOMR! paCTPOCTPAHCHIT CBCTa https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTUYECKUE TPUOOPHI 6 3 bu6nuoreka [JOK 2,4,6,8



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

43 Pasznosxenue GeJIoro cBera B 3 5 bubmmnoreka [IOK 2,4,6,8
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznean S. KBanToBble siBJIeHUs
s HcrycKanue u NOTJIONEHNE CBETA 4 | BuGmuoreka [[OK 2,4,6,8
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK 2,4,6,8
32 (TpoetiHe aTOMHOIO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
1 Bbu6nuoreka [IOK 2,4,6,8
>3 sInepupic peaxiui 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bH0-000011a101M I MOAYJIb
[ToBTOpenue u 06001IIEHIE 2,4,6,8
6.1 coJiepkanus Kypea ¢huszuku 3a 7-9 9 2 brbmmorexa [TOK
' A1eP yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10
102 3 27
TIPOTPAMME “p, /1P
INHOYPOYHOE IINIAHUPOBAHHE
7 KJIACC
KosmnuecTBo yacos DJICKTPOHHBIE
Ne Jara
w/n Tema ypoka Beero KonTpoabubie IIpakTuuyeckue W3ydenHs uugposbie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl

®dusuka — HayKa O IPUPOJIE.
1 SABnenus npupoasl. Gusndeckue
SIBJICHUS



MexaHudeckue, TEIUIOBEIC,
QJICKTPUYCCKUC, MAIHUTHBIC,
CBETOBBIC, 3BYKOBBIC SIBJICHUS

®dusnueckue BEIMUNHBI U UX
U3MepeHue

Ypoxk-uccienopanue
"M3mepenue TeMieparypel Ipu
IIOMOLIH KUJKOCTHOI'O
TEPMOMETpA U AaTYUKa
TeMIepaTypbl”

Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKH U3Y4YalOT
npupoy. EcrecTBeHHOHay4YHBIN
Meton no3Hanug. Onucanne
(bu3MYECKUX SIBICHUU C
HOMOIILIO MOJIEIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

10

11

Ypok-uccrnenosanue "[Ipoepka
TUIOTE3bI: NaTbHOCTh MONETA
IapuvkKa, NymeHHOro
TOPU30HTAILHO, TEM OOJIBIIIE,
4yeM OoJIbIIe BhICOTa Mmycka'

Ctpoenue BernecTBa. OMBITHI,
JOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

JIBr>KeHUE YaCTHII BEIICCTBA

VYpok-uccrnenoBanue «OMbITHI IO
HaOII0ICHUIO TEIIOBOTO
paCIIUPEHUS Ta30B»

ArperaTHbl€ COCTOSIHUS
BElIECTBA

B3anmocBsa3p MexIy
CBOﬁCTBaMH BCIICCTB B pa3HbIX
arperaTHBIX COCTOSIHHSIX U UX
aTOMHOMOJIEKYJIS-PHBIM

bu6mmorexa [JOK
https://m.edsoo.ru/ff09fe0a

bubmnoreka [HOK
https://m.edsoo.ru/ff0a013e

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0a0378




12

13

14

15

16

17

18

19

ctpoenreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUU BOJAbI

Mexannyeckoe IBUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBVOKEHUE

Cxopoctb. EnuHutib ckopoctu

Pacuer myTH u BpeMmeHH
TIBYKEHUS

WNuepuust. 3aK0H UHEPIUHU.
B3aumoneiicTBue Ten Kak
MIPUYMHA U3MEHEHUS] CKOPOCTH
JIBYDKEHUS Tel

IImotHOCTE BemecTBa. Pacuer
Macchl ¥ 00beMa Tejia o €ro
IUIOTHOCTH

JlabopaTopHas pabora
«OnpeneneHue MIOTHOCTH
TBEPAOrO Telay

Permrenne 3amgad mo reme
"[lnoTHOCTH BemecTBa"
Cuna Kak XxapakTepucThKa
B3auMoaercTeus Tei. Cuia
ynpyroctu. 3akoH ['yka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a079c¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0ae4

bubmnoreka [IOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

bub6nmorexa [JOK
https://m.edsoo.ru/ff0al23c

20

21

22

JIaGoparopHas paboTa
«/3yueHne 3aBUCUMOCTH
pactshxeHus (nedopmariin)
HPY>KUHBI OT IPUIIOKCHHON
CHJIBD»

SIBnenune Tarorenus. Cuia
TAXKCCTHU

CBsI3b MEX]ly CUJION TSKECTU U

maccoii Teia. Bec Tena. Pemenne

3azad4 o teme "Cuna tsoxkect"”

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al778




Cuna TsKeCTH Ha IPYyTUX

23 rianerax. Gusnyeckue bubmorexa [JOK
https://m.edsoo.ru/ff0al502
XapAKTEPUCTUKHU IIJIAHET
bu6mmoreka [JOK

24 Hsmepenne cun. JlunamomeTp https://m.edsoo.ru/ffO0al8cc

bu6mmorekxa [JOK

25 Bec Tea. HesecomocTs https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHII,

26 HaIpPaBJIEHHBIX IO OJHOMN bubnuoreka [IOK
npsaMou. PaBHoencTByO1Ias https://m.edsoo.ru/ff0ala70
cun

27 Pemenue 3amau nmo reme
"PaBHoaeiicTByrOmas cuin”

TpeHue CKOJIb)KEHUS U TPEHUE
28 H(I:KOﬂ. Tpenue B HpHpozfe 51 bubmiorexa LLOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTopHas pabora
«/3ydeHne 3aBUCUMOCTU CUJIBI

29 TPEHUS CKOJIBXKEHUS OT CHJIbI bubmmorexa [JOK
JlaBJIICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLLINXCS
IMOBEPXHOCTEI»

30 PemeHHez 3a7a4 Ha gnpeneneHHe
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenne 3ama4d mo remam: «Bec

31 Tenay, «I'papuyeckoe bubnumoreka [IOK
n3o0pakeHue cuin», «CUIbDy, https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOWIAS CHAIDY
Konrponbnas pabora no remam:

«MexaHnueckoe JBUKEHUEY,

32 «Macca, IIIOTHOCTBY, «Bec
tenay, «Cunby, «I'paduueckoe
M300paKeHHE CHI.

33 JNaBnenue. CriocoObl bubmunoreka [JOK

YMCHBIICHHUA U YBECIIUYCHUA

https://m.edsoo.ru/ff0a20a6




JABIICHUS
JaBieHnue raza. 3aBUCUMOCTD

bu6mmoreka [JOK

34 AABIICHNA ra3a oT 06bEma, https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
s | ot s i BuGorra LOK
CITAMH, HKHKOC 3aMH. https://m.edsoo.ru/ff0a25b0
3akoH Ilackamns
o | e s BuGaonsa LOK
BbI3 0¢ euc eM ¢ https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemrenue 3amad mo reMe
37 «JlaBieHre B KUJIKOCTH U Ta3e. bubnuorexa [JOK
3akoH ITackamsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmatompuecs cocyAs! https://m.edsoo.ru/ff0a2970
39 I'mapaBnuyeckuii mpecc Eubmorexa TOK
Aipasi p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopiHeBon
JKUJIKOCTHBIA HAcoC
Atmocdepa 3emun. [TpuauHb!
O0OIOTKHI SCMIIH. https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHHS OT
BBICOTHI HaJl yDPOBHEM MOPSI
42 Bec Bozmyxa. AtmochepHoe bubnuorexa [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro bubnunorexa [JOK
nasnenus. OneiT Toppuueniu https://m.edsoo.ru/ff0a2da8
p | oo ok Bumorra LOK
Aapi A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI
45 bapomerp-anepoun. bubmmorexa [JOK

ATmoc(hepHoe naBiieHue Ha

https://m.edsoo.ru/ff0a2fc4




Pa3IMYHBIX BHICOTAX
Pemrenue 3amgad mo reMme

46
"ATtmocdepHoe naBneHue”
elficTBHE JKUIKOCTH U raza Ha
47 fo )KCHHOGHB HHUX TeJI0 Bubmiorexa [JOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
JlaGopatopHas pabota
«OmnpeneneHne BHITATKABAIOIICH bu6nmoreka [JOK
48 o o
CWIBI, JEUCTBYIOLIEN HA TEIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUJKOCTBY
JlabopartopHast paboTta 1o Teme
«HccmenoBanne 3aBUCHMOCTH
49 Beca Teji[a B BOJIe OT 00BEMa Bubmzorexa LIOK
. o https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KUJKOCTh YacCTH
TEaa»
bu6mmoreka [{OK
50 I1naBanme Ten https://m.edsoo.ru/ff0a3a96
JIabopartopHas pabota
"KonctpynpoBaHue apeoMeTpa
51 WJIU KOHCTPYUPOBAHUE JIOJKH U
ompeJiesieHue e€
Ipy30n0abEMHOCTH"
Pemenue 3amay mo remam:
«[InaBanme cynoB.
52 Bos OHJIaB};,II[{I/IC» «JlaBnenue bubmorexa [JOK
AyX i . https://m.edsoo.ru/ff0a3654
TBEPJIbIX TN, )KUJIKOCTEH 1
ra3oB»
Bbu6morexa [JOK
>3 Mexanuteckas padora https://m.edsoo.ru/ff0a3f82
54 MomrocTs. Enuauns! bu6mmorexa [JOK
MOIIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOIl pu

noabséMe 1o Jiectaurne"



56

57

58

[IpocTteie MexaHnu3Mbl. Poryar.
PaBHOBecue cun Ha peiuare

KonrponsHas padora no Teme
«/laBiieHre TBEPBIX TE,
KHUJIKOCTEH U Ta30B» /
Bcepocculickas npoepoyHas
pabota

PezepsHbliil ypok. Pabora ¢
TeKcTaMu 1o Teme «/laBienue
TBEPABIX TEJ, )KUIAKOCTEU U
ra3zoB» / Bcepoccuiickas
poBepouHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ffOa4ffe

59

Prruaru B TexHuke, ObITY U
npupoje. JlaboparopHuast pabora
«HccnenoBanue ycioBuil
PaBHOBECHSI pblUara

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemenne 3amgad mo reMme
«Y CIOBUSL PABHOBECHSI pblyara

Koadduuuent noneznoro
JNEUCTBUS MEeXaHU3Ma.
JlaGopatopHas pabota
«3mepenne KII/] HaknoHHOM
IJIOCKOCTHY

Penrenue 3amau o teme
"Pabora, momnocTs, KIT/1"

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a48a6

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas dHeprus.
Kunerndeckas ¥ NOTEHIMAIBHAS
JHEPIHUs

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHMUSI
MEXaHUYECKOW SHEPTUU

YPOK-3KCIEPUMEHT 1O TEME
"OKCnepUMEHTaIbHOE
ONPEICIICHUE U3MEHECHUS
KUHETHYECKOM U MOTEeHIIHAIbLHOMN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360




SHEPTHH MPHU CKATHIBAHUH TEJIa
10 HAKJIOHHO INIOCKOCTH"

KonrponsHas padora no Teme

66 «PaboTa 1 MOIIHOCTh. DHEPT U 1 1
PesepBubil ypok. PadoTa ¢
67 TeKcEaMI/I noy I;eMe 1 Bubmiorexa LHOK
" " https://m.edsoo.ru/ff0adee6
MexaHnnueckoe IBHKEHHE
PesepBHblit ypok. Pabota ¢
68 TekcTaMH 110 TeMe "Pabora. 1
MouHocTh. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 68 4 12
ITPOTPAMME
8 KJIACC
KosmuecTBo yacos JIEKTPOHHBIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabnbie IlpakTuueckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KHHETUUECKOHU TEOPHUH U UX OILITHBIE 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MOJATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1
3 Mopnenu TBEPAOTO, )KUJIKOTO U | bubnmuorexa [JOK
ra3000pa3HOro COCTOSTHUHN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHre CBOMCTB TBEPIOTO,
4 YKUJIKOTO Y Ta3000pa3HOT0 COCTOSTHUI |
BEIIECTBA Ha OCHOBE ITOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
bu6mmorekxa [JOK
5 Kpucrammmueckue u amopdHbIe TETa 1
P pd https://m.cdsoo.ru/ff0a5800
6 CmaunBaHUE M KallWJUISIPHOCTb. 1 bubmuorexa [{OK



HOBCpXHOCTHOC HaTsOKCHUC

https://m.edsoo.ru/ff0a5530

CTOpaHHUSI

7 TemnnoBoe paclIMpeHHe U CKATUE bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TeMIIepaTypbl CO

8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS
YaCTHIL

9 Buyrpennss sueprusi. CriocoObl bubnuorexa [JOK
WU3MCHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

10 Bupael Teruionepenaun bubmmorexa LHOK

https://m.edsoo.ru/ff0a6412

VYpok-koHpepenuus "IIpakTruueckoe

11 HCTI0JIb30BaHUE TETLIOBBIX CBOMCTB bubnuorexa [JOK
BEILECTB U MAaTEPHAJIOB B LIEJISX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

1 KomnuectBo TemnoTel. Y neapHas bu6mmoreka [{OK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIUIOBOTO OanaHca. bubnnorexa [JOK
TemmooOMeH ¥ TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "Hccrnenoanue

14 SIBIICHUS TETIOO0OMEHA MPU bubnnorexa [HOK
CMEIIMBAHUM XOJIOJIHOU U ropsuei https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konuuecTBa TEIIOTHI,

15 HEOOXOUMOTO ISl HarPEeBaHUS TeNa U
BBIJICJISIEMOTO UM MPU OXJIAXKACHUN

16 JlaboparopHas pabdoTta "Onpenenenue bubnuorexa [JOK
yAEIbHOM TEIJIOEMKOCTH BelecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeiabHas TEIioTa bubmmorexa [JOK

https://m.edsoo.ru/ff0a7b5a




IInaBienue u OTBCPACBAHUC

18 KpUCTAIUINYECKHUX TeJI. Y AeabHas bubnmorexa [TOK
P ) https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIaBJICHUS
19 JlaGopatopHas pabota "Onpeznenenue bubnnorexa [JOK
yAEIBHOM TEIJIOTHI IUIaBJICHUA Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue 1 KOHJAEHCAIMSL. bubnnorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aensHas Temiora
)1 napooOpa3oBaHUs U KOHIACHCAIHH. bub6numorexa LIOK
3aBUCUMOCTh TEMIIEpATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
Biaxuocts Bo3ayxa. JlaboparopHas
22 abora "On GI[CJiZ(HI/IC OTH(IjCHTIe)HBHOﬁ bubnmorexa [IOK
P P ’ https://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3/yXa
3 Pemenue 3aay Ha onpenencHue
BJIQKHOCTH BO3AyXa
[TpuHIUTIEI pabOTHI TEMIOBBIX
24 nsurateneit. [lapoBast TypOuna.
JIBuraTenb BHyTPEHHETO CTOPAHMS
KII/I TermoBoro nurarens. TennoBbie
25 JBUTATEIIN 1 3aIATa OKPYKaIOIIeit bubmorexa LHOK
Py https://m.edsoo.ru/ff0a7c7c
cpenbl
26 3aKOH COXpaHEHHUS U NIPEBPALLICHUS
SHEPTUHU B TEIUIOBBIX IpoIieccax
[ToaroToBKa K KOHTPOIBHOM paboTe 1Mo
27 teMe "TennoBele ABaeHUS. MI3MeHeHne bubmmorexa HOK
o . https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSTHUH BelllecTBa
KonTponbhas pabota no teme
" bu6mmoreka [{OK
28 Temnoswie sBneHus. U3MeHeHne

arperaTHbIX COCTOSIHMI BemecTna'

https://m.edsoo.ru/ff0a86ae




9HCKTpPI3aLII/I${ TCII. I[Ba poaa

29 3JIEKTPUYECKUX 3apsI0B
VYpok-uccienoBanue "DieKTpuzanus

30 TeJ UHAYKIUEHN U IIpU 1
CONPUKOCHOBEHUH"

31 BzaumopeicTBre 3apsyKeHHBIX TEIL. bubnuorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
Dnekrpuyeckoe nose. HanpskeHHOCTh

By ANEKTPpUUYECKOTO oS, [IpuHimn bubnnorexa [IOK
CYNEPIO3UIINU IIEKTPUUECKUX TOJIeH https://m.edsoo.ru/ff0a8a0a

13 Hocurenu snexTpuueckux 3apsiios.
DneMeHTapHbIi 3apsa. CTpoeHue atoma

34 [IpoBOAHUKY U ANDIIEKTPUKHU. 3aKOH bubnnorexa [JOK
COXpaHEHUs JIEKTPUUYECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1ay Ha NpUMEHEHUE CBOMCTB bubmmorexa [JOK
JJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0

36 cymecTBoBaHus. cTouHuku bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOIO TOKA

37 JleficTBHSA dIEKTPUIECKOTO TOKA bubmmorexa [IOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 IEKTPUYECKOTO I0JIsI Ha IPOBOJAHUKH U 1
JIADTICKTPUKH"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnnorexa [JOK
JKMIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpruyecKas Lielb U €€ COCTaBHbIE
4acTH

41 Cuia Toka. JlabopaTtopHas pabora 0.5 bubnuorexa [JOK



"N3mepeHune u peryJaupoBaHUE CUITbI
TOKA"

DIIEKTPUYECKOE HAMPSIKEHHUE.
Bonbt™merp. JlabopaTopHas pabota

https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [{OK

42 "N3mepenue u peryanpoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

43 CornpoTuBieHNE IPOBOAHUKA. Y AEIBHOE bubmmorexa [JOK
COMPOTHBJICHUE BEILIECCTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHUMOCTh

44 3IIEKTPUYECKOTO COMPOTUBIICHUS | bubnnorexa [JOK
IIPOBOJHMKA OT €r0 JIUHEI, [IJIOLIAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUYeHus U Matepuana”
3aBUCHUMOCTH CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1718 yyacTka bubmmorexa LIOK
e https://m.edsoo.ru/ff0aad44a
JlaboparopHas paboTta "Hccrnenoanue

46 3aBUCUMOCTH CUJIbI TOKa, UAYLIETO | bubnnorexa [JOK
Yyepes3 pe3UCTop, OT CONPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HalpsHKeHUs Ha pesuctope”

47 [TocnenoBarenbHOE U TapALIEIbHOE
COEIMHEHUS POBOIHUKOB
JlabopaTtopHnas pabota "I[IpoBepka

43 IpaBuJja CJI0KEHUS HAIPSHKEHUH TIpU | bubmmorexa [JOK
[OCJIE0BATEILHOM COEAUHEHUHN IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”

JlabGopaTtopHnas padora "IIpoBepka

49 IIpaBuJIa I CUJIbI TOKA IIPU | bubnnorexa [IOK
rapasie;IbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”

50 Pemuienue 3a1au Ha IpUMEHEHUE 3aKOHA bubmmorexa [JOK



Owma JJIg PA3JIMIHOTO COCANMHCHU A
IMPOBOAHUKOB

PaboTta 1 MOITHOCTB AJIEKTPUUECKOTO

https://m.edsoo.ru/ff0aaf8a

Bbubnmorexa [JOK

31 ToKa. 3akoH [[xoyns-Jlenna https://m.edsoo.ru/ffO0ab124
JlaGopatopHas pabota "OnpezneneHue

52 PpaboThl K MOILIIHOCTH AJIEKTPUYECKOTO E:fi/ilrif:;;grgif%bko
ToKa"
DneKTpuuecKue enu 1 MOTpeOuTenu

53 AIIEKTPUYECKON SHEPTUH B OBITY. E::::I/P/Ig:g:)gg/lﬁmb%o
Kopotkoe 3ambikanue

54 [TocTostTHHBIE MArHUTBHI, UX
B3aUMOJICCTBUE

55 VYpok-uccnenosanue "M3yuenue nouen bubmmorexa [JOK
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe noJjie. MaraHuTHO€ moJie

56 3eMJIu ¥ ero 3HaueHue /IS )KU3HH Ha ngg;;f;;gﬁifoac%a
3emuie
[ToaroroBka Kk KOHTPOILHOU paboTe MO
TeMe "DIeKTpUUECKHE 3apsbl. BuGmorexa LIOK

37 BaPﬂKGHHer reda X . https://m.edsoo.ru/ff0abd2c
B3aumMoaecTBus. [locToIHHBIN
AJIEKTPUICCKUN TOK"
KonTtponsHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKCHHbBIE BuGmiorexa LIOK

58 Tena ! ux B3u'¢1HMOI[eI/ICTBI/I$I. ) https://m.edsoo.ru/ff0abead
[TocTOSIHHBIN TEKTPUISCKUN TOK" /
Bcepoccuiickas mpoBepodHas pabota
PesepBHelit ypok. Pabora ¢ TekcTamu 1o

59 teme "[1oCTOSIHHBIN 27eKTpUYECKUuit bubmmorexa LIOK

Tok" / Bcepoccuiickast mpoBepodHast

https://m.edsoo.ru/ff0acdc6




60

61

62

63

64

65

66

67

68

pabota

OmneIT OpcTena. MaruutHoe nosue
3JIEKTPUUYECKOro TOka MarHuTHoe nosie
KaTyIIKH C TOKOM

[IpuMeHeHne 37eKTPOMarHiToB B
texHuke. JlabopaTopHas pabora
"N3ydyeHue nercTBUSA MAarHUTHOTO OIS
Ha MPOBOJHUK C TOKOM"

DNEKTPOABUTATEIH IIOCTOSTHHOTO TOKA.
Hcnonws3oBanue snekTpoaBurareneii B
TEXHUYECKUX YCTPOUCTBAX U HA
tpancnopre. JlaboparopHas padota
"KoHcTpynpoBaHnue u u3ydeHue padoThl
BIIEKTPOBUTATENS "

OmneiTel @apanes. 3akoH
3JIEKTPOMArHUTHON MHAYKUMH. [IpaBuio
Jlenna

Onekrporerepatop. CriocoOb
MOJIYYCHHS DJIEKTPUUECKOU SHEPTHH.
DNEeKTPOCTaHIIMH Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTUHU

[ToaroroBka Kk KOHTPOILHOU paboOTE MO
TeMe "DIEKTPUYECKUE U MarHUTHBIC
SIBICHUS"

KonTponbHas pabota no Teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
ABJICHUS"

PesepBHbIii ypok. PaGoTa ¢ TekcTamu mo
teMe "TemnoBble siBIeHUs"

PesepBHelit ypok. Pabora ¢ TekcTamu 1o

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

bubmnoreka [HOK
https://m.edsoo.ru/ff0ac74a

bub6nmorexa [JOK
https://m.edsoo.ru/ff0ac86¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acc5e




TeMme "MaruurtHsle sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10

68 4 14.5
ITPOI'PAMME
9 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoxka Kontpoabubie IIpakTuueckue
n/n Bcero H3y4yeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
MexaHnueckoe IBIKECHHUE. |
MarepuanbpHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTh | bubmuoreka [JOK
MEXaHUYECKOI'0 IBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSMOJIMHEWHOE | bu6nunoreka IIOK
IBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomMepHoe npsiMoJInHETHOE
nBwxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh
[IpsimonuHEtHOE PaBHOYCKOPEHHOE | bu6mmoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO JBIKEHUs. [ 'paduk 1
CKOPOCTHU
Jlabopatopuas padora "OmnpeneieHue
CKO peHI/I;II) Ten;) npu aBHopCKO €HHOM 1 1 bubmorexa TIOK
yerop pHp . yerop " https://m.edsoo.ru/ff0adb18
JIBUOKEHUH 10 HAaKJIOHHOM TUIOCKOCTH
Co0Oognoe nanenue Teil. OnbITHL |
lanunes
PaBHOMepHOE IBUKEHUE TIO | bu6mmoreka [IOK

okpyxHocTH. [lepuon u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneiHas u yriaosas

CKOPOCTH
10 [lenTpocTpeMUTENBHOE YCKOPEHUE
bubmnoreka [JOK
11 I1 i H .B
epBbIii 3akoH HeroTOoHa. BexTop cuibl hitps:/m.cdsoo.ru/fi0ac612
12 Bropoii 3akon HproToHa. bubnuoreka [IOK
PaBHOpelicTByIOIIAdA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepnosunus bubnuoreka IIOK
CuIl https://m.edsoo.ru/ff0ae982
14 Pemenue 3aay Ha mpUMEHEHHE 3aKOHOB bubnmoreka [JOK
Hprotona https://m.edsoo.ru/ffO0aeb6c
bubmuoreka [JOK
15 C .3 r
11 YIPYTOCTH. Safon & yxa https://m.edsoo.ru/ffO0aeca2
16 Pemenne 3amay o teme «Cuita
YOPYTOCTID
17 JlaGopatopHas pabota «OnpezneneHue bu6nuoreka [IOK
JKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
1
8 Citna Tpeis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo reme «Cuiia TpeHUS bubmorexa [JOK
a1 P https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabora "OnpezneneHue bub6muoreka [IOK
KO3 UIIMEHTA TPSHUS CKOJBKCHUS " https://m.edsoo.ru/ffO0af8be
Penrenue 3amad mo teMe "3aKOHEI
21 Herotona. Cuna ynpyroctu. Cuna Bubmmorexa [IOK
. Ypyr ' https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
Cusia TSKECTH ¥ 3aKOH BCEMUPHOTO
22 TATOTEHUs. Y CKOpEHHE CBOOOTHOTO bubmmorexa OK
’ p A https://m.edsoo.ru/ff0af044
NaJCHUS
23 Ypok-koubepenius "J[BmkeHue Ten



BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conueunas cuctema). ['anaktuku"

24 Pemenne 3anau no treme "Cuita TskecTu bubnmoreka [JOK
1 3aKOH BCEMUPHOTO TATOTEHUA" https://m.edsoo.ru/ff0af5f8
)5 IlepBas kocMHuuecKast CKOPOCTb. Bubmuoreka [IOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHUAIBHOW TOYKH.
AbcomoTHO TBEpI0E Teno. PaBHOBecHe
26 TBEPAOIO TeNA C 3aKPEIVIEHHON OChIO Bubmmorexa [IOK
p P https://m.edsoo.ru/ffO0afe36
BpaieHusi. MomeHt cuibl. LleHTp
TSKECTU
PaBHOBECHE MaTepHUAIBHON TOYKH.
AbcomoTHO TBEpOE Teno. PaBHOBecHe
27 TBEPIOTO TeJIA € 3aKPEIUVIEHHOW OCBIO
BpaieHusi. MomeHt cuibl. LleHTp
TAKECTH
)3 Pemenwne 3agau o teme "MOMEHT CHIIBL. bubmuoreka [JOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU padoTe 1O
29 TeMe "MexaHUUeCKOEe IBMKEHUE bubmmorexa TIOK
N . ' https://m.edsoo.ru/ff0b0408
B3aumogeiictBue ten
KonTponbhas pabota no teme
30 "MexaHn4YeCcKoe IBHKEHUE buGnnorexa LIOK
N .\ ’ https://m.edsoo.ru/ff0b06ec
B3aunmopeiictBue ten
Nmnynec Tena. Umnynse cuiel. 3aKoH
31 COXpaHEHUs UMITyJIbCa. YIIPYroe u bubmmorexa LOK
P Y . pyT https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOICHCTBUE
1 Pemenwne 3agau mo Teme "3akoH bu6nunoreka [JOK
COXpaHEHHUs uMIyJbca'" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHbepenius "PeaktuBHOE



JIBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanudeckas paboTa U MOITHOCTb buGnnorexa LIOK
https://m.edsoo.ru/ffOb0a84
35 PaboTa cuitbl TSHKECTH, CHITBI YIIPYTOCTH bu6mmoreka [{JOK
U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnas pabota «Ornpenenenue
36 pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATbHON
MTOBEPXHOCTH
37 CBsi3b 2HEPrUH U PaOOTHI.
IToTrenumansHas SHEPrUs
18 Kunernueckas sHeprus. Teopema o bubmuoreka [{IOK
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAaHUKE
40 JlaGopatopHnas pabora «3yuenue Bubmuoreka [IOK
3aKOHA COXPaHEHUS DHEPIUM) https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOE IBHKEHHE B €TO bubnuotexa [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaroiue kosnebanus. BeiHyx1eHHbIE bubmmnorexa [[OK
kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHyecKuil U Npy>;KUHHBIN
MasTHUKHU
Ypoxk-uccienoBanue «3aBUCUMOCTh
44 nepuoaa KojaebaHui oT KECTKOCTH bubmorexa TIOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»
45 [IpeBpanienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaGopaTtopHnast pabota ((OHp@IiGJ'ICHHG BuGmorexa [JOK
46 YacCTOTHI M TIEpHUoia KoeOaHuit

IIPY’KUHHOI'O MAsITHUKa»

https://m.edsoo.ru/ffOblaec




47

48

JlaGopatopHas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/ia KoJaeOaHni
rpy3a, HOJBEIIEHHOTO K HUTH, OT MacChl

rpy3a»

Mexanndeckue BoJaHBI. CBOMCTBA
MeXaHU4eCcKuX BOJIH. [IpononbHbie U
MOTNIEPEYHbIE BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHuus "MexaHndyeckue
BOJIHBI B TBEPAOM Telie. CelicMUYecKre
BOJIHEBI"

50

51

52

3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa

Ypok-uccnenoBanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

I'pOMKOCTB 3BYyKa U BBICOTA TOHA.
AKYCTUYECKHI1 pE30HaHC

53

54

55

56

57

58

VYpok-koHbepeHius "YIbTpa3ByK U
nH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJILHOU paboTe MO
TeMe "3aKOHBI COXPaHEHHUS.
MexaHndeckue KoJIeOaH s U BOJHBI"

KonrtponsHas paborta no Teme "3aKoHbI
coxpaHeHHs. MexaHn4yecKre KouebaHus
Y BOJIHBI"

DeKTPOMarHuTHOE TIOJIe.
DJeKTPOMArHUTHBIE BOJTHBI
CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
Ypoxk-koupepenuus "lkana
SJICKTPOMAIrHUTHBIX BOJIH.
Hcnonb30BaHue NIEKTPOMATHUTHBIX

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bubnunoreka [JOK
https://m.edsoo.ru/ff0b2510

but6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6




BOJIH )11 COTOBOIi cBsA3U"

VYpok-uccnenosanue "M3ydueHue cBoiCTB

59 3IIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO bubnnorexa LIOK
MOOUIBHOTO Tenepona" https://m.edsoo.ru/ff0b2c6¢
Pemrenue 3aiau Ha onpeeneHue

60 YacTOTHI U IJIUHBI AJIEKTPOMAarHUTHOM
BOJIHBI
DJeKTpOMarHuTHas PUpo/ia CBETA.

61 Ckopocts cBeTa. BonmHoBBIE CBOIICTBA Bubmmorexa LIOK
cBeTa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsiMmonuueiitHoe

62 pacnpocTpaHEHue CBEeTa. 3aTMEHUS bubmorexa [OK
Comnnna u JIyHbl https://m.edsoo.ru/ff0b3658
3aKoH OTpaXeHUsI CBeTa. 3epKaja.

63 Pemenue 3amau Ha mprMEHEHHE 3aKOHA bubmorexa [IOK
oTpasKenHHs cBeTa https://m.edsoo.ru/ff0b38c4

64 [Tpenomnenue cBera. 3aKoH bubmuoreka [JOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTpEHHEE OTpaXKEHUE CBETA.

65 Hcnonws3oBanue MoTHOTO BHYTPEHHETO EEES?E;T:;(;CL)IS};OMCSC
OTPa>KEHHUS B ONITUYECKUX CBETOBOAX
Jlaboparopnas pabota "HccnenoBanue

66 3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOIO JIy4ya OT YIJIa MaJIeHUs Ha
rpanuie "Bo3ayx-crexsno""
VYpoxk-koHpepenuus "Vcnonp3zoBanue

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"

68 JInn3el. OnTHYecKas cuiia JTUH3BI bubmorexa [OK

https://m.edsoo.ru/ff0b3f2c




bubnunoreka [JOK

69 [TocTpoenne n300paXkeHU B JINH3AX hitps:/m.cdsoo.ru/ff0bdd4a
JlaGopatopnas pabora "OnpezneneHue
70 (I)OKyEHorI()) pacf:)To;IHHﬁ u ol;mqecxoﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJTBI COOMparotei JIMH3bI"
71 Ypok-koHpepeHmus "OnTuaeckue bubnuotexa [JOK
JIUH30BbBIC TPHUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTuyeckas cucreMa. 3peHue Bubnmorexa LIOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koubepenmus "JledekTol 3peHus.
Kak coxpanuts 3peHue"
PasnoxeHue 6enoro cBera B CIEKTP.
74 Omneitel HetoTona. Crioxenue bubmorexa [IOK
https://m.edsoo.ru/ffOcOf4c
CHEKTpaJIbHBIX 1[BETOB. /ucnepcus ceera
JlabopaTtopnas pabota "OMBITHI 11O
75 pasioKeHuIo 0eIoro CBeTa B CIIEKTpP U Bubmuoreka [IOK
BOCIIPUATHIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJIIOJICHUH Yepe3 IBETOBbIC (PHIIBTPHI"
VYpok-nipaktukyM "BonHOBBIE CBOKCTBA
76 CBeTa: aucnepcus, HHTeppepeHns u
nudpakims"
77 OmneiTel Pe3epdopaa u uranerapHas bu6muoreka [IOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue u MorjonieHue cBera bubnuoreka [IOK
atoMoM. KBaHThl. JInHelyaThIe CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 VYpok-npaktuky™m "Habmonenue bubnuoreka IIOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI buGnnorexa LIOK

https://m.edsoo.ru/ff0c1672




20 Crtpoenue atoMHoro sjpa. Hykinonnas bubnuotexa [JOK
MOJENb https://m.edsoo.ru/ffOc18ac

bu6muoreka [IOK

83 PannoakruBHbIe IpeBpanieHus. M3oromnst 1

https://m.edsoo.ru/ffOclal4

24 Pemenne 3agau mo teme: bubnuorexa [JOK
"PannoaktuBHBIE peBpanieHus" https://m.edsoo.ru/ffO0c1b4a

85 [lepuon nmonypacnana
VYpok-koHpepeHuus "PagroakTuBHbIE

bubmuorexa [JOK

86 U3JIy4eHHS B IPUPOJE, MEIUIIMHE, &

" https://m.edsoo.ru/ff0c2126
TEXHUKE

g7 SnepHbie peakiyu. 3aKOHbI COXpPaHEHUS bu6muoreka [IOK
3apsA0BOrO U MacCOBOI'0 YHCET https://m.edsoo.ru/ffOc1c58

28 OHeprus CBsA3M aTOMHBIX siaep. CB3b bubnmoreka [JOK
MAacChl ¥ DHEPruu https://m.edsoo.ru/ffOc1d7a

29 Pemrenue 3anau no reme "SnepHbie
peakun"

90 Peakuyu cuHTe3a U AeneHU saep. bubnuotexa [JOK
Ucrounnku sHeprun CoJiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "SAnepHas

91 sHepreTuka. J[erMcTBUs paMOaKTUBHBIX
W3JIyYECHHI Ha 5KUBbIE OPTaHU3MBI"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

9 TeMe "DIeKTPOMarHuTHOE TOJIE. bu6mmoreka [IOK
DJIeKTpOMarHuTHbIC BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonTponbnas pabota mo teme
93 "DJIeKTpOMarHuTHOE TOJIE.
DIIeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
siBJICHUS"
94 [ToBTOpeHnue, 06001IIeHNE. bubnmnorexa [JOK



JlaGopatopHbie pabOTHI IO Kypcy
"Bzaumoneiicteue ten"

[ToBTOpenue, o6o0meHNE. Permenune

https://m.edsoo.ru/ff0c245a

95 aCUETHBIX U KAUECTBEHHBIX 3aa4 110 1 bubmmorexa TTOK
pacie] 3l https://m.edsoo.ru/ff0c2572
teme "TernoBbie MpoIecChl
[ToBTOpenue, 06o61eHue. Pemenue

bubmuorexa [JOK
96 pACUETHBIX U KAUYECTBEHHBIX 33/1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemoBeIX aBurarenci"
[ToBTOpenue, o6o0mmenue. Permenne

97 ACYETHBIX M KAUECTBEHHBIX 3a71a4 I10 1 bubnnorexa LIOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] snexTpoycTaHOBOK"

IToBTOpenue, o6o0IIEHHE.
98 JlaGopaTopHbIe pabOTEHI 110 KYpC 1 1 Enbmorexa ITOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBICHUS
[ToBTOpenwue, 0600meHue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI COXPaHEHUS 1 bubmmorexa IIOK
" P https://m.edsoo.ru/ff0c2d6a
B MEXAHHUKE

100 [ToBTOpenue, 0600meHue. Pabora ¢ | but6mmoreka [JOK
Tekctamu 1o TeMe "Konebanus u BOIHbBI" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, o6ob6menue. Padora ¢ | bubmumoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE ABICHUA" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o6o6menue. Pabora ¢

102 TekcTaMmu 110 TeMe "KBaurosas u 1
sanepHas Gpusuka"

OBIIEE KOJIMYECTBO YACOB I10 102 7

ITPOTPAMME



IMMPOBEPSEMBIE ITPEAMETHBIE PE3YJbLTATHI OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kon

NPOBEPSIeMOTC
pe3yiabTara

1.1

1.2

1.3

1.4

IIpoBepsieMble NpeAMeETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTI'0 0011er0 00pa3oBaHus

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATHUSA

pasinvaTb ABJICHUA IO OIMMMCAHUIO UX XAapaKTCPHBIX CBOIMCTB M Ha OCHOBEC OIIBITOB,

ACMOHCTPHUPYIOIIUX TAHHOC (1)I/I3I/I‘IGCKOG SIBJICHUC

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUN B OKPY’KAIOILEM MHUpE,
B TOM 4HcIie (PU3UUECKHE SBICHHS B MIPUPOJIC, IPH ITOM MEPEBOIUTH MPAKTHIECKYIO
3aauy B y4eOHYIO, BBIACINATh CYIIECTBEHHBIE CBOWCTBA (NMPHU3HAKK) (PUIUUECKUX

SIBJICHUN

ONKCHIBATh HM3yYEHHBIC CBOMCTBA Tel W (U3WUYECKHUE SBICHUS, WCIOJIb3Ys
(¢u3nyecKre BEIUYUHBI, IPU OMHMCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKHM CMBICIT
UCTIONIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EJIUHUIBI (U3NYSCKUX BEIUYHH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOLINE JaHHYIO (DU3MUECKYIO0 BEIUYHHY C JPYTHMMH

BEJIMYUHAMU, CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH

1.5

1.6

1.7

1.8

1.9

XapaKTepU30BaTh CBOMCTBA Tel, (DM3MUECKHE SIBIICHUS W TPOIECCHI, HCIIONB3Ys
M3YYCHHBIE 3aKOHBI, MPH 3TOM JlaBaTh CIJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa H

3aIMUCBIBATH €0 MAaTCMATHYCCKOC BbIPAKCHUC

OOBSCHATh (U3MUYECKUE SIBIICHUS, TPOIECCHl W CBONCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE  CHTyalluil  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISBIATH
MNPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH OGT:SICHGHI/IG n3 1 — 2 JIOTMYECKHX I1aroB C
ornopoit Ha 1 — 2 M3y4YEHHBIX CBOWCTBA (PM3UUYECKHUX SBJICHUH, (PU3NUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

pemath pacuéTHble 3a7auM B 1 — 2 neHCTBHSA, UCHONb3YysS 3aKOHBI U (OPMYJIbI,
CBSI3BIBAIOIME (PM3MYECKHE BEIMYMHBI: HAa OCHOBE aHAINW3a YCIOBHSA 3aJlaud
3aIMCBIBAaTh KPATKOE YCJIOBHUE, MOJCTABIATh (PU3MYECKHE BEIMYHHBI B (OPMYJIBI U
IIPOBOJIUTH PACUEThl, HAXOAUTh CIIPABOYHBIE JaHHbIE, HEOOXOIUMBIE ISl PELICHMUS
3aj]a4, OLCHUBATh PEATUCTUYHOCTh MOTYYEHHON (PU3NUECKOI BETUUYNHBI

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO PEHIUTh IMpH MOMOLIM (UZUYECKUX
METOJIOB, B OIIMCAHUU MCCIEJOBAHUS BBIACIATH IPOBEPSEMOE IPEATIOIOKEHHUE
(runotesy), pasauyarb U HHTEPIPETHUPOBATH IOJYUYEHHBIH pPE3yJIbTaT, HAXOIUTh

OIIIMOKH B XOJ¢€ OIlbITa, A€JaTh BBEIBOJELI 110 €T'0 pE3YyJIbTaTaM

IIPOBOAUTD OIBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUN WIN (U3NUECKUX CBOWCTB



1.10

1.11

1.12

1.13

1.14

1.15

1.16

Ten: (QopMyIHpOBaTH MPOBEPSIEMBbIC MPEANOIOKEHUs, COOUpaTh YCTAaHOBKY U3

NPpCAJIOKCHHOTO O60py,[lOBaHI/I}I, 3allMChIBATh X0/ OIIbITa 1 (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBIMOJIHATh TpPsIMbIE M3MEPEHHs C HCIOJIb30BAHMEM AaHAJIOTOBBIX M IM(PPOBBIX
npuOOpOB, 3amMHUCHIBATh IMOKa3aHUs MPHOOPOB C YUETOM 3aJaHHOM aOCONIOTHOM

MOTPEIIHOCTH U3MEPEHU

MIPOBOJIUTH MCCIIEAOBAaHUE 3aBUCHMOCTU OJHOU (PU3UYECKON BEIMYMHBI OT JPYTOH C
HCIOJIb30BAaHUEM IMPSIMBIX H3MEPEHHH, Y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO
HCCIEAOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJHATH  HM3MEPEHUS, CIEAy
MPEJIOKEHHOMY TUTaHy, (UKCHPOBATh pPE3YJIbTaThl MOJNYYEHHOW 3aBUCHMOCTH
(bU3UYECKUX BEIUYHH B BHJIC MPEIOKEHHBIX TaOIUIl U TPadUKOB, JEJaTh BBIBOIBI

110 pE3yJibTaTaM HUCCICAOBAHUA

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (U3MYECKUX BEJIMYMH, CIEAYS MPEIIOKEHHOU
WHCTPYKLUMU: TPU BBINOJHEHUH H3MEPEHUN COoOMpaTh HKCIEPUMEHTATbHYIO

YCTAHOBKY W BBIYHCJIATH 3HAYCHUC WCKOMOM BEITUYHHBI

coOyoaTh MpaBUja TEXHUKH O€30MacCHOCTH NpuU paboTe ¢ J1abopaToOpHBIM

obopymoBaHuEM

yKa3blBaTh NPUHUUIBl  JEHCTBUS NPUOOPOB U TEXHUYECKUX  YCTPOUCTB,
XapaKTepu30BaTh TMPUHIMIIEI JCUCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOHCTB C MOMOLIbI0 UX ONMCAHMS, UCHOJb3Yys 3HAHUSA O CBOMCTBAX (PU3NYECKUX

SIBIICHUH U HCO6XOI[I/IMLIC (1)I/I3I/I‘-IQCKI/IC 3aKOHBI U 3aKOHOMCPHOCTU

OPUBOJUTE NpPUMEpHl (HAXOAWTh HMH(MOPMALMIO O TMPHMEPax) MNPAaKTHYECKOrO
UCTOB30BaHUST (PU3MUECKUX 3HAHWK B TOBCEIHEBHOW JKM3HU JUIS OOECTICYCHHS
06e30macHOCTH MpH OOpalieHuH ¢ NpudopaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3JI0POBbSI W COONIIOJCHHS HOPM OSKOJOTMYECKOTO TIOBEICHHS B
OKpY’KaIoIlIeH cpeie

OCYIIECTBIISATH OTOOP MUCTOYHUKOB MH(MOpPMALUK B CeTH MIHTEpHET B COOTBETCTBHH C
3aJJaHHBIM TIOWCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUH W TMyTEM
CPaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLACIATH HH(POPMALUIO, KOTOpas SBISETCS

MIPOTUBOPEYNBOM U MOXKET OBITH HEJOCTOBEPHOI

1.17

1.18

WCTIOJIB30BATh MIPH BHITIOJHEHUH yUeOHBIX 3aJJaHUH HAYYHONOIYJISIPHYIO JIUTEPATYPY
(GU3MYECKOTO COJIEpKaHMs, CHPAaBOYHBIE MaTephalbl, pecypchl cetu VIHTepHerT,
BJIa/eTh NMpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHHs MHPOPMALUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MMCHMEHHBIC U YCTHBIE COOOLICHUS] HA OCHOBE 2 —
3 UCTOYHMKOB HMH(POpPMALUHU (PHU3MUECKOTO COJEP)KAHHS, B TOM YHCIE MyOIMIHO

ACJIaTb KpaTKUue COO6H.I€HI/I$I 0 pe3ylibTaTax IPOCKTOB HIIN y‘{e6HBIX I/ICCJIC,HOBaHI/Iﬁ,



1.19

IIPU 3TOM TPAMOTHO UCMOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmapar Kypca Gu3HKH,

COIIPOBOXKAATH BBICTYIIJICHUC HpCSCHTaHHeﬁ

P BBITIOJITHEHUH YYEOHBIX MMPOCKTOB W UCCIIEIOBAaHUHN paclpeiessaTh 00sS3aHHOCTH B
IpyIIe B COOTBETCTBMU C TOCTABJICHHBIMHU 3aJauyaMU, CJICAUTH 32 BBITIOJHEHUEM
IUTaHa JeHCTBUM, aJeKBAaTHO OLIEHMBATh COOCTBEHHBLIH BKIaJ B OEATENLHOCTh
TPYIIIbI, BBICTPAaUBAaTh KOMMYHUKATHUBHOE B3aUMOJIEHCTBHUE, YUWUTHIBasE MHEHHE

OKPYKaIOIINUX

Kox
MpoBepPsIeMOro
pe3yJbTaTa

8 KJIACC

HpOBepﬂeMble NMPEAMETHBLIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’IBHOI7I nmporpaMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

1.1

1.2

1.3

1.4

1.5

1.6

1.7

HCIIOJb30BaTh MMOHATHA

pas3iiniyaTth ABJICHHA IIO0 OIMMCAHHUIO HX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOMINX JAHHOE (PU3NIECKOE SBIICHUE

pacro3HaBaTh MPOSBJICHHE HW3YYEHHBIX (U3NYECKUX SBJICHUI B OKpY’KaOIIEM
MHUpe, B TOM uHcle (QU3UYECKHe SBICHUS B TPUPOJE, MPH STOM MEPEBOIUTH
MPaKTUYECKYIO 3a/1auy B YYEOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH )

buznyecKuX sIBICHUN

ONKCBHIBATH M3Y4YEHHbIE CBOWCTBA Tel W (PU3MUECKUE SABJICHMS, HCIIONIb3Ys
¢bu3nueckre BeIUYHHBI, IPH OMUCAHUU PABUIBHO TPAKTOBATH (DU3NYECKUNA CMBICIT
UCMONBb3YEeMbIX BEJIMYMH, OOO3HAYeHHUsS W EAMHUIBI (U3NYECKUX BEJIMYHMH,
HAXOJIUTHh (OPMYIIBI, CBSI3BIBAIOIINE NAHHYIO (DPU3MUYECKYI0 BEIMYMHY C IPYTUMH

BCIIMYHHAMHU, CTPOUTH Fpa(l)I/IKI/I HU3Yy4YCHHBIX 3aBHCHUMOCTEH (bl/ISI/I‘IeCKI/IX BCIINYNH

XapaKTepu30BaTh CBOMCTBa Tel, (DU3MUECKHUE SIBICHUS M TMPOIECCHI, UCHOIb3YS
U3yUEHHBIC 3aKOHBI, NPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U

3aIllUChIBATH €0 MATCMATHYCCKOC BbIPAKCHHUC

00BACHATH (1)I/I3I/I‘IGCKI/IC npouecCol U CBOMCTBaA TCJI, B TOM YHUCJIC U B KOHTCKCTC
chyam/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOI'O  XapaKTepa: BBIABJIATDH IMPUYINHHO-
CICACTBCHHEBIC CBs3HU, CTPOUTH 0o0bsAcHeHHe u3 | — 2 JIOrMYecKHX IIaroB C
IIOMOIIBIO 1-2 N3YUCHHBIX CBOMCTBaA (I)I/I3I/I‘-IGCKI/IX ﬂBHCHHﬁ, (I)I/I3I/I‘-IGCKI/IX 3aKOHa

HJIN 3aKOHOMCPHOCTHU

pemarh pacy€THbIC 3amadu B 2 — 3 JEHCTBUSA, UCHOJB3Yysl 3aKOHBI U (OPMYIIBI,
CBA3BIBAIOIINC (1)H3H‘-I€CKI/IC BCJIMYHMHBI: Ha OCHOBC aHaliM3a YCJIOBUA 3adaydyu
3alMUCbIBATh KPATKOC€ YCJIOBHEC, BBIABIIATH HCAOCTATOK MOAHHBIX [OJId PEIICHUA
3aJja4M, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE JIJIs €€ pelIeHHs], TPOBOIUTH

pacy€Thl W CpaBHUBATh IMIOJIYYCHHOE 3HA4YCHHE (PU3NUECKOW BEIUYUHBI C



HU3BECTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

pacrno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPH MOMOLIM (PU3HUECKUX
METOJOB, MCIOJb3ysd OIMCAaHWUE HCCIENOBaHUsA, BBIIEIATH IPOBEPSAEMOE
IIPEATNOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTh IOPs/KA IIPOBEACHUS HCCIIEAOBAHMS,

J€JIaTb BBIBOAbI

IIPOBOAMUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBJICHUN WIN (U3HYECKUX
CBOMCTB TeJ: (HOpMYyJIUPOBATH MTPOBEPSIEMBIE MPETOJIOKEHUS, COOUPATh YCTAHOBKY
U3 TPeasoKEHHOTr0 O0OpYIOBaHMs, OMUCHIBATH XOJ OMbITa U (HOPMYIHPOBATH

BBIBOBI

BBITOJIHATh OPAMbIE HM3MEPEHHUS C MCIOJIB30BAaHMEM aHAJIOTOBBIX NPUOOPOB U
JATYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh PE3YNbTAaThl U3MEPEHUN C Y4ETOM

3aJJaHHOM a0COJIIOTHOW MOTPEIIHOCTH

MIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJJHON (PU3UUECKOM BETUUNHBI OT APYTOH C
UCIOJIb30BAaHUEM IMPSIMBIX H3MEPEHUi: IJIaHUPOBaTh MCCIEJOBAaHUE, COOUPATh
YCTQHOBKY U BBITIOJHATH U3MEPEHUS, CIEAYS MPEITI0KESHHOMY IIaHy, (PUKCHPOBAThH
pe3yNbTaThl MTOJIYYEHHOM 3aBUCUMOCTH B BHJIE TaOIHI] ¥ TpaMKOB, 1€JIaTh BHIBObI
10 pe3yJbTaTaM UCCIEAOBAHUA

NPOBOJIUTh KOCBEHHbIE HW3MEpeHUs (PU3MYECKMX BEJIMYMH: IJIAHUPOBATH
U3MEpeHusi, coOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CleLys MpeasIoKECHHON
UHCTPYKIUU, U BBIYUCIIATH 3HAYEHUE BEIIMUUHBI

coOmoiaTh IMpaBWja TEXHUKM 0€30MacHOCTH IpH padoTe ¢ J1abopaTopHBIM

o0opynoBaHuEeM

1.14

1.15

1.16

1.17

XapaKTECpU30BaTh IMPUHIHUIIBL I{GﬁCTBI/IS[ HU3YUYCHHBIX HpI/I60p0B N TCXHHUYCCKUX
YCTpOﬁCTB C OHOpOfI Ha UX OIKCAHUA, UCIIOJIb3Ys 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘ICCKI/IX

SBJICHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M MU3MEPUTENIbHBIE MPHOOPHI 1O
CXEMaM M CXEMaTUYHBIM DUCYHKaM, COCTaBJISTb CXEMBbI DJIEKTPUYECKHUX LEMEH C
[IOCJICIOBATEIbHBIM WM IApaJUICIbHBIM  COCIUHEHHUEM JJIEMEHTOB, pasiuyas

YCJIOBHBIC 0003HaYCHHS JIEMCHTOB QJICKTPHUICCKUX nemnei

NPUBOJUTh TPUMEPHI (HAXOAUTh HMHMOPMAIMIO O TMpUMEpax) MPaKTUICCKOTO
HUCITIOJIB30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAHUUA B HOBCGHHGBHOfI KU3HU OJIA o0ecrieueHus
0e30macHOCTH TpH OOpalieHuu ¢ TpudopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH,
COXpAaHEHUS 3J0POBbsi M COONIOJACHHUS HOPM DSKOJOTHYECKOTO TOBEIACHHS B
OKpY’KalolleH cpene

OCYILECTBIIATh MOUCK MH(pOpMaIu (HU3NIECKOTO coaepkaHus B cetu MHTepHer,

Ha OCHOBC MMCIOIIHUXCA 3HAHUH U HyTéM CpaBHCHHA NOIMMOJIHUTCIIbHBIX HCTOYHUKOB



1.18

1.19

1.20

BBIICNISATE MH(POPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEUMBON MM MOMKET OBbITh

HEJ0OCTOBEPHOM

UCIIONb30BAaTh IPHU  BBIMIOJIHEHUH YYEOHBIX 3a/laHUil  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NYECKOTO COACpIKAHHUSA, CIIPABOUYHBIC MaTEpHANbl, PECYPChl CETH
WutepHer; BianeTe npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs

nH(GOPMAIIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

co3/laBaTb COOCTBEHHbIE MUCHBMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUs, 00oO0IIas
uH(pOpMaNNIO N3 HECKOIBKUX UCTOYHUKOB (PU3UIECKOTO COMACPIKAHMS, B TOM YHCIIE
nyOJIMYHO TPEACTABIATh PE3YNbTaThl IMPOEKTHOW WM  HCCIEeI0BAaTEIbCKON
NESATeNIFHOCTH, TPH O3TOM TPaMOTHO HCHOJNB30BaTh HM3YYCHHBIN MOHATHHHBIN

anmapar Kypca (pU3HMKH, COPOBOXKIATh BBICTYIICHHE IIPE3CHTAIMeH

NpY BBIOJHEHUH Y4YeOHBIX MPOEKTOB M HCCICNOBAHUN (PU3UUECKUX MPOIIECCOB
pacrpenesaTh 0053aHHOCTH B IPYIINE B COOTBETCTBUH C MOCTaBJIEHHBIMU 33/1a4aMH,
CJIEIWUTHb 3a BBINOJHEHUEM IUIAHA JEUCTBUM U KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHUBaThb COOCTBEHHBIH BKJIQJ B JESITEIbHOCTh TPYNIbI, BBICTPAUBATh

KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSIBIISASL TOTOBHOCTh Pa3peIaTh KOH(IMKTHI

9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMbIe NPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI1
Oﬁpa?aOBaTeJIbHOﬁ nmporpaMmmbl OCHOBHOI'O o01ero Oﬁpa?.OBaHl/lﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

pa3jinyaThb ABJICHUA IO ONMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONTUX JTaHHOE (PU3UYECKOE SIBJICHUE

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBJIEHUN B OKPY)KAIOIIEM MHUpE,
B TOM 4Hciie (PU3HMUECKHUE SIBICHUS B IPUPOAE, IPU ATOM MEPEBOIUTH MPAKTHUYECKYIO
3ajady B Y4eOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOMCTBA (NPHU3HAKH) (PH3HMUECKUX

SIBJICHUU

ONMCBHIBATh HW3YyYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBJICHUS, HUCIOIb3Ys
¢u3nvecKre BEIMYHHBL, TIPU ONMUCAHUY TPABHILHO TPAKTOBATh (PM3NYECKUN CMBICI
UCMOJIb3yEMBbIX BEJIMYMH, 0003HAUCHUS U €UHMILIBI (PU3NUYECKUX BEJIMYMH, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMYMHY C IPYTHMHU BETUYUHAMM,
CTPOUTH IpapUKH N3YUEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BETHUUH

XapaKTepu30BaTh CBOWCTBA Tej, (PU3NYECKHE SBICHUS M IPOLECCHI, HCHOIb3Ys
U3Y4YECHHbBIE 3aKOHBI, NPU ATOM JIaBaTh CJOBECHYIO (DOPMYIMPOBKY 3aKOHAa H

3aIlIMChIBATL €I'0 MATCMATUYCCKOC BBIPAKCHUC



1.6

OOBACHATHh (PU3MUYECKHE TPOILECCHl M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTYyallUil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH  HPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX IIaroB ¢ MOMOIIBIO
2 — 3 wu3yuyeHHBIX CBOWCTBAa (UBUYECKUX SBICHUH, (PU3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

pemars pacdy€THblE 3aJaud (ONMUpAIOIIMECs HAa CUCTEMY M3 2 — 3 ypaBHEHHN),
UCTOJb3Ysl 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3NYECKHE BEITUUYMHBI: HA OCHOBE
aHaJlM3a YCJIOBUS 3a/1a4d 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HENOCTAIOIINE
WIK W30BITOYHBIC JIaHHBIE, BBIOMpATh 3aKOHBI U (OPMYJbI, HEOOXOOUMBIE JUIS
pelleHusl, NPOBOAUTH pacué€Tbl U OLEHMBATh PEATUCTUYHOCTh IOJYyYEHHOTO

3HaYeHUS PU3NYECKOM BETUUMHBI

pacro3HaBaTb HpO6HeMLI, KOTOPBIC MOJKHO pPCHIUTb IIPU IIOMOIIU (1)I/I3I/I‘16CI(I/IX
MCTO0B, HCIIOJIb3YA OIIMCAaHUC HCCIICIOBaHUsA, BBIACIIATH IMPOBEPACMOC
MPCAIIOJIOKCHUC, OLCHHUBATHL IIPABUIIBHOCTL IIOPAJKa IMPOBCACHUA MCCICIAOBAHUS],

ACJIaTh BbIBOAbI, MHTCPIIPCTUPOBATL PE3YJILTATHL HaGJHOHCHI/Iﬁ U OIILITOB

IIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UUECKUX SABICHUNA MIIN (PU3NUECKUX CBOMCTB
TEJ: CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY U3 M30BITOYHOrO Habopa o0opynoBaHus,

OIMCBIBATH X0/l OIBITA M €r0 Pe3yNIbTaThl, (HOPMYITUPOBATH BEIBOIBI

MPOBOJUTH MPH HEOOXOJUMOCTH CEPHIO NMPSAMBIX M3MEPEHMM, OINpeness CperHee
3HAUYCHHE HW3MEpsAeMON BeIMYMHBI ((POKYCHOE paccTosiHUE COOMparomieil JUH3HI),

000CHOBBIBATh BHIOOP crioco0a U3MepeHHst (M3MEpUTENLHOTO TpUbopa)

MIPOBOANTH HCCIIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C HCIOJIb30BAHHEM
NpsIMBIX W3MEPEHH: IUIaHUPOBAaTh MCCIEAOBAHUE, CAaMOCTOSITEIbHO CcOOUpaTh
YCTaHOBKY, (HUKCHpPOBATh PpE3YJIbTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3NUYECKUX

BCJIMYHH B BUJIC Ta6J'H/II_[I/I Fpa(i)I/IKOB, JACJIaTh BBIBOAKBI 11O PE3yJIbTaTaM NCCICAOBAHUA

MPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3UUESCKUX BEJIMUMH: TJIAHUPOBATh MU3MEPECHMUS,
coOupaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIMIOJNHATh HW3MEPEHHS, CIeays
MPEJI0KEHHON WHCTPYKLHMH, BBIYHUCISITH 3HAYEHUE BEIWYMHBI W aHAJU3UPOBATh
MOJIyYECHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOM MMOIPEIIHOCTH U3MEPEHUIN

coOMoaTh TpaBWia TEXHUKHM Oe30macHOCTH Tpu paboTe ¢ JIabopaTOpHBIM
o0opymoBaHuEM

pa3ianyaTh OCHOBHBIC MPU3HAKH M3YyYEHHBIX (U3UYECKUX MOJENei: MaTepuaibHas
TOYKa, aOCOMIOTHO TBEPIIOE TEJO, TOYCUHBIH MCTOYHUK CBETa, Jyd, TOHKas JIMH3A,
IJIAHETapHAsk MOJEJIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sJipa

XapaKTepu30BaTh MPHHIUIGI JACHCTBUS HM3YUYEHHBIX MPHUOOPOB M TEXHUYECKUX

YCTpOﬁCTB C OHOpOﬁ Ha UX OIIHCAaHUs, UCIIOJIIb3YysS 3HAHUA O CBOMCTBax (1)I/I3I/I‘ICCKI/IX



SBJIGHUN 1 HEOOXO0IUMble (PU3NUECKHE 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

1.20

1.21

HCIIOJIB30BATh CXCMblI MW CXCMATHYHBIC PUCYHKHW HU3YUCHHBIX TCXHHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJOI'MYCCKHUX IIPOHCCCOB IIpHU
pEeIICHUN yT-Ie6HO-HpaKTI/I‘~I€CKI/IX 3aaa4, ONTHYCCKUC CXEMbI MIJid IIOCTPOCHUA

M300paXeHH B IJIOCKOM 3€pKajie U coOuparouieit TuH3e

MPUBOANTH TPUMEPHI (HAXOAWTh HWH(OOPMAIMIO O TPHUMEpPax) MPaKTUYECKOTrO
HUCITOJIB30BAaHUA (1)I/ISI/IT-ICCKI/IX 3HaHUU B HOBC@I[HGBHOﬁ KU3HU TJIA oOecrieueHus
0e30MacHOCTH TpH OOpallleHUH ¢ MpUOOpaMM U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHUs 370OPOBbS M COOJIOJICHUS HOPM OSKOJOTHYECKOTO TIOBEICHUS B
OKpY’Karollen cpee

OCYILECTBIATh MOUCK MH(pOpManMu (U3NYECKOro conepkaHus B cetd WHTepHer,
CaMOCTOSITENILHO (POPMYIUPYST TIOMCKOBBIN 3allpoc, HAXOAWUTh IYTH OMPEICIICHUS
JIOCTOBEPHOCTH TOJIY4YeHHOW HWH(GOpMAllMd Ha OCHOBE HUMEIOLIUXCA 3HAHWM H

JOIIOJTHUTCIBHBIX KCTOYHHUKOB

UCMOJb30BaTh NPU  BHINOJIHEHUH Y4YeOHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
TUTepaTypy (U3NYECKOTO COAEpIKAaHMS, CIPABOYHBIE MaTepHallbl, PECYpChl CETU
WuTepHer; Bnagerb nNpuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHMs

nH(pOpMalMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

cO3/1aBaTb COOCTBEHHBIE IUCHMEHHBbIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(GOpMALMM U3 HECKOJIBKUX HCTOYHHKOB (DU3UYECKOTO COJCp)KAHUS, MyOITHYHO
MPEACTABIIATh PE3YJIBTATHI MIPOCKTHOM WIIM MCCIIEIOBATEIBCKON JMEATEIbHOCTH, MPU
3TOM TpPaMOTHO UCHOJb30BaTh HW3YYCHHBIH MOHATHMHBIN ammapar H3y4yaeMoro
pasnena (QU3MKM U CONPOBOXKIATh BBICTYIUICHHE Npe3eHTalued ¢ yd€ToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

IpU BBHIMOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN (PUBNYECKUX IPOIECCOB
pacrpenensatb 00s13aHHOCTH B TPYIINE B COOTBETCTBHH C MOCTABJICHHBIMU 3aJ]a4aMH,
CIIETUTHh 3a BBITIOJIHEHUEM IUJIaHA JIEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHWBAaTh COOCTBEHHBIH BKJIAJ] B JICATEIBHOCTh TPYIIBL, BBICTPAUBATH

KOMMYHHUKAaTHBHOE B3aMMOICHCTBHE, IPOSBIISASL TOTOBHOCTh Pa3peIiaTh KOH(IMKTHI

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon

Kon

IIpoBepsiemble 371eMeHTHI COAEPKAHMUS

pasaejga 3JeMEHTa

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOILETO MHUPA

®usznka — Hayka o mnpupone. fBneHus npupoasl. Puznyeckue
ABJICHMS. MEXAaHMYECKHUE, TEIUIOBBIC, JJIEKTPUYECKUE, MArHUTHBIE,

1.1



1.2

1.3

1.4

1.5

CBCTOBBIC, 3BYKOBLIC

dusnueckue  BenWYMHBL.  V3MepeHune — (UBMYECKMX  BEJIUYMH.
Ouznyeckue npudopsl. I[lorpemHocts u3MepeHuil. MexayHapoaHast
CUCTEMA EUHULL

EctecTBeHHOHAy4YHBI METOJ TMO3HAHUS: HAOIIOJEHHE, MMOCTAHOBKA
HAy4YHOT'O BOMPOCA, BBIIBUKEHUE THIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE
TUNOTE3, 00BSICHEHHE HAOII01aeMOTO SIBJICHUS

Omnucanue (I)I/I3I/I‘{CCKI/IX SIBJICHHI C IOMOIIbIO0 MOJEIIeH

[TpakTnyeckue paboOTHI:

N3mepenne paccTOSHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MaJIbIX TEJ.

W3mepenne TemrepaTypsl NP NOMOIIM JKUJKOCTHOIO TEPMOMETPA U
JlaT4rKa TEMIEpPaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHIM A O CTPOEHUU BEIIIECTBA

CrpoeHue BewliecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. OIBITHI,

21 JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
29 JlBmwxkeHne yactul] BemiecTBa. CBs3b CKOPOCTH JIBH)KEHUS YacTHUI] C
' Temrneparypoil. bBpoyHoBckoe nBmxkenue, muddys3us
2.3 B3aumojieficTBuE YacTuUI BEIIECTBA: IPUTSKEHUE U OTTAJIKUBaHHE
ArperaTHble COCTOSIHMS BEIIECTBAa: CTPOCHHUE Ta3oB, >KUIKOCTEH WU
54 TBEPABIX (KpUCTAIIIMYECKHUX) Tell. B3anmMocBsA3b MEXIy CBOHCTBaMH
BEIIECTB B pA3HBIX arperaTHbIX COCTOSHUSIX W HMX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[TpakTrueckue pabOThI:
Onenka jauameTpa aToMa METOJOM psAOB (C HCHOJIb30BAHHUEM
2.6 dboTorpadmuii).

OnbITh! IO HAOIIOIEHUIO TEIVIOBOTO PACLHIMPEHMS I'a30B.
OnpIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

Mexanuyeckoe  ABWKEHME. PaBHOMEpHOE UM HEPABHOMEpPHOE

3.1
JBIKCHUE

39 Ckopoctb. CpenHsii CKOPOCTb IIPH  HEPABHOMEPHOM  JIBMIKEHUHU.
Pacuét nyTn u BpeMeHH IBUKEHUS
SBnenne wuHepuMM. 3aKOH UHEpUMU. B3aumoneicTBue TeNn Kak

33 IIpUYMHA W3MEHEHHs CKOPOCTH JABI)KEHHA Tel. Macca Kak Mepa
MHEPTHOCTH Tela

34 ITnotHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYN B
equHUIE 00BEMa BEIECTBA

3.5 Cwita Kak XapakTepHUCTHKA B3aUMOJICUCTBUS Tell

36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuiipl € IOMOILBIO
JMHaMOMeTpa

37 SBneHue TAroreHHMs M cwia TsokecTH. Cuila TSHKECTHM Ha JPYrHx
maHerax. Bec tema. HesecomocTs

33 Cuna tpenus. TpeHue cKoJIbXKEHHS U TpeHHE NOKos. TpeHue B
IIPUPOJIE U TEXHUKE

39 Cnoxenue cul, HaIpaBJIE€HHBIX o OJIHOM IpsMOA.

PaBHOEliCTBYIOIIASA CHUIT



3.10

[TpakTuyeckue paboOTHI:

OmnpezneneHue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (LIapuka B
KHUJIKOCTH, MOJEIM DJICKTPUYECKOTO aBTOMOOWIS M Tak Janee).
Onpenenenue cpeHEN CKOPOCTH CKOJIBXKEHUs OpycKa WIIH IapHKa 110
HAKJIOHHOM miockoctu. OrnpeneneHue IJIOTHOCTH TBEPIOTO Teja.
OnbITHI, JI€MOHCTPHPYIOLIUE 3aBUCUMOCTh pacTsKeHUs
(medbopmanuy) TPYKUHBI OT TNPWIOKCHHOH CHIbl.  OTBITHI,
JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHsI CKOJBKEHHUS OT Beca
TeJa U XapakTepa CONPUKACAIOIINUXCS TOBEPXHOCTEN

3.11

3.12

Pu3nyecKue SABJICHUS B NPUPOJE: NPUMEPHI ABUKCHUS C PA3INYHBIMU
CKOPOCTSMH B KMBOM M HEKMBOW NPHUPOJE, NCUCTBUE CHIIbBI TPEHUS B
Mpupoac U TCXHUKC

TexHuueckue yCcTponuCTBa: JUHAMOMETD, IOJUIUITHUKH

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1
4.2
4.3

4.4

4.5

4.6

JlaBnenne t1BEpmoro Ttena. CrnocoObl yMEHBIIEHUS U YBEIHMUYCHHS
JTABJICHUS

JlaBnenue ra3a. 3aBUCHUMOCTH JIaBJICHHUS Ta3a OT 00bEMa, TEMIIEPATyPHI
[Tepenaya naByieHUs! TBEPABIMU TEIAMH, KUIKOCTSIMU M Ta3aMU. 3aKOH
[Tackans. [TneBMaTH4ecKue MalIuHbI

3aBUCHMOCTb JIaBJICHUS KUJIKOCTH OT TIyOWHBI. [ HMapocraTmyeckuit
napaznokc. Cooburaromuecs cocyabl. [ mapaBmudeckue MEXaHU3Mbl
Atmoctepa 3emnu  u  armocepHoe  maBneHue.  [IpuumHBI
CyIIIECTBOBaHUSI BO3AYITHOW 00o0moukn 3emiu. Omnweit Toppuuerim.
3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpS
W3mepenue atmocdepHoro navieHus. I[Ipubopsl s u3MepeHHS
aTMOC(EPHOTO JTaBJICHUS

4.7
4.8

4.9

JlelicTBME JKMAKOCTM M Ta3a Ha TMOTPYyKEHHOE B HHUX TEJIO.
BrItankuBatommas (apxuMeioBa) cuiia. 3akoH Apxumena

[ImaBanue ten. Bo3ayxoraBanue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tella B Bojae OT o00béMa
MOTPYKEHHOU B AKUAKOCTh YacTu Tena. OnpeaesieHne BhITAIKUBAKOIIEH
CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOrPyKEHHOE B KUAKOCTh. [IpoBepka
HE3aBHCUMOCTU BBITAJIKUBAIOLIECH CHJIbI, JCHUCTBYIOLIEH Ha TEIO B
KHUIKOCTH, OT Macchl Teia. OMbIThI, 1EMOHCTPUPYIOIINE 3aBUCHMOCTD
BBITAJIKMBAIOIICH CUIIBI, IEUCTBYIOIICH Ha TEJIO B )KUJKOCTH, OT 00bEMa
MOTPYKEHHOM B KHUJKOCTh YaCTHU TeJla U OT IUIOTHOCTH HUJKOCTH.
KoHctpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU H
OIIpeZIeNIeHNE €€ TPY30II0bEMHOCTH

4.10

4.11

du3nveckue SBICHUS B IPUPOJIC: BIUIHUE aTMOCHEPHOTO JaBICHUS Ha
JKUBOI OpraHusM, IIaBaHUe PbIO

TexHuyeckue YCTpOMCTBAa: COOOMIAIOIIMECS COCYABI, YCTPOMCTBO
BOJIOIIPOBOJA, TUAPABIMYECKUI  IIpecc, MaHOMETp, OapoMerp,
BBICOTOMED, MOPIIIHEBON HACOC, ApEOMETP

PABOTA, MOIIHOCTD, OHEPT M

5.1
5.2

5.3

Mexanudeckas pabora
Mexannueckas MOIIHOCTE

[TpocTeie MexaHU3MBI: pblyar, O6J0K, HaAKJIOHHAs MI0cKocTh. [IpaBumiio
paBHOBECHSI ppluara



5.4 [TlpuMmeHeHHe paBUiIa paBHOBECHS pblyara K OJ0Ky

«30110TOC [MpaBUJIO» MCXAHUKHU. KOE)(I)(I)I/ILII/ICHT IIOJIC3HOT'O ﬂeﬁCTBHH
MECXaHU3MOB. HpOCTLIe MCXaHU3MBI B 6I)ITy N TEXHHUKE

5.5

5.6 TloTenuuanbHas SHEPTHH TeJa, OIHATOTO HaJ 3eMIIEH

5.7 KuHeTrnueckas Heprus

Ilonnass mexaHm4ecKas OHEPTU. 3aKOH HM3MEHCHHSA MU COXpPAaHCHUA

5.8 N
MEXaHUYECKOM IHeprun

[TpakTuyeckue paboTHI:

Omnpenenenre paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBHXKEHUU TeEJia 110
5.9 ropusoHTanbHOM mOBepxHOCTU. VccnenoBaHue YCIOBHM PpaBHOBECHS

ppraara. M3mepenne KIIJI HaknoHHOM 1uiockoctu. M3yudeHue 3akoHa

COXpaHEHUs MEXaHUYECKOH FHeprun

5.10 ®usudeckue sIBICHUS B IPUPOJIC: pblUaru B TEJE YEIOBEKa
TexHuueckue yCTpONCTBA: pbluar, MOJBM)KHBIA M HETOJBWKHBINA OJIOKH,

>11 HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
pasiena paementa IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
TEIIJIOBBIE SABJIEHUA
OCHOBHbBIE TOJOXEHHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH CTPOEHUs
6.1 BemectBa. Macca u pasmepbl MoseKyd. OIBITBI, MOATBEPKIAIOLINE
OCHOBHBI€ IOJIO)KEHHSI MOJIEKYJIIPHOKMHETUYECKOW TEOpUHU
6.2 Mopnenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
"~ Kpucramumueckue u amopQHble Tena
6.3 OGMCHeHI/UIe CBOWCTB Ta30B, mHnKociTeﬁ U TBEPABIX TeI HAa OCHOBE
10JIO)KEHUH MOJIEKYJISIPHOKUHETHUECKON TEOPUH
6.4 (CmaunBaHHE U KaWUISIPHBIE SIBICHUS
6.5 TemuoBoe paclUIMpEHHE U CKATHE
6.6 Temnepatypa. CBsi3b TeMmMIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
YaCTUI]
6.7 Bayrpennss osueprus. CrnocoObl HW3MEHEHUS BHYTPEHHEW OSHEPTHH:
‘ TEIUIoNepeiaya U COBEpIIeHUE padOThI

6.8 Buasl Temionepesaun: TEIONPOBOAHOCTh, KOHBEKIMS, U3JIyUEHHE
6.9 KounyecTBO TEIIIOTHI. Y iebHAas TEMII0EMKOCTD BEIIECTBA
6.10 TemnooOMeH M TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOrO OajlaHca

IInaBnenne wu OTBECPACBAHUC KPUCTANIMYCCKUX BCHICCTB. YI[CJ'IBHaH
TCIJIOTA IJIaBJICHUA

6.11

[TapoobpazoBanne u koHaeHcamwms. Mcmapenue. Kumenue. VYaenbHas
6.12 Ttemnora mnapooOpa3oBaHUS. 3aBUCHMOCTb TEMIIEPATypbhl KHUIIEHUS OT
aTMOC(hepHOro JaBICHUS

6.13 BuaxHocTb Bo3yxa
6.14 DOmneprus Tornusa. Y ienbHas TEIUIOTa CTOPAHUS

[Tpunnunsl pabotel TemnoBbix naBurareneit KIIJ| TemmoBoro asurarens.

6.15 .
TernoBble ABUTATENN U 3aIIUTA OKPYKAKOLIEH CPEJIb

6.16 3akoH COXpaHEHHUs U NPEBPAIICHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX

6.17 Ilpaktuueckue paboOThI:



6.18

6.19

OnbITH 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKCHHSL.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOW COJIM WIIM caxapa.
OnpIThl 10 HAOIIOIEHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, JKUIKOCTEH U
TBEPJIBIX TET.

Ormpezenenre qaBieHUs BO3/1yXa B OAJIJIOHE MITTPHUIIA.

OnbIThI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBIICHUS BO3AyXa OT €ro
00BEMa 1 HArPEeBAHUS WM OXJIAXKICHUS.

[IpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPHUECKOHN TpyOKe OT TeMITepaTypHI.

HabGmionenne w3MeHeHHMs BHYTPEHHEH OJHEpruuM Telna B pe3ynbTare
TeruIonepeiadr U paboThl BHEITHUX CHIL

HccnenoBanue siBlIeHHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW U
ropsiuei BOABI.

Omnpenenenre KOIMYECTBA TEIUIOTHI, MTOTYYEHHOTO BOJIOH MpHU TEIIOOOMEHE
C HarpeThIM METATUYECKUM LIJIUHIPOM.

Omnpenenenve yneabHON TEITOEMKOCTH BELIECTBA.

HccnenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

Onpenenenre yeabHON TEIIOTHI IIABJIEHUS JIbJA.

dusuueckue SIBICHUI B npuponae: MMOBCPXHOCTHOC HaTsSIKCHUC u
KallWUISIPHBIC SIBJICHUST B TIPUPOJIC, KPUCTAJUIBI B TPHPOJIE, H3ITYYCHUE
ConHia, 3amep3aHHe BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHesl, CHeTa.

TexHuueckue  ycTpoWCTBa:  KalmWUISPbl, HPUMEPBI  UCHOJIB30BAHUS
KPUCTAJUIOB, >KUJIKOCTHBIM TEPMOMETp, MATUYMK TEMIIEpaTypbl, TEPMOC,
CHUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETPHI, ICUXPOMETp, NapoBas TypOuHa,
JIBUTATEJIb BHYTPEHHETO CTOPAHMUSL.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DOnexrtpuzauus Tein. J[Ba poaa 3JEKTPUUECKHUX 3apsJI0B
BzaumoneiictBue 3apsikeHHBIX Ten. 3akoH KynmoHa (3aBUCHMOCTH CHITBI

7.2 B3aUMOJICHCTBUS 3apsOKEHHBIX TENl OT BEJIUYMHBI 3aps/IOB M PACCTOSHUS
MEX/1y TeJIaMH )

73 OnexTpuueckoe mosne. Hampspk€HHOCTH 3nekTpuueckoro mois. [IpuHiun
CYTMEPIIO3UIINH SJIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

74 Hocutenu snextpudeckux 3apsaoB. DIEMEHTAPHBIN 3JICKTPUUECKHUI 3apsijl.

" Crpoenue atoMa. [IpoBOIHUKH U AUDTEKTPUKU

7.5 3aKoH COXpaHEHHs FIEKTPUUYECKOTO 3apsiia

76 DJIEKTPUYECKUI TOK. YCIOBHUSl CYIIECTBOBAHUS DJJIEKTPUUYECKOTO TOKA.
HcTouHNKY MOCTOSSHHOTO TOKA

77 JIelicTBUSA BJEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KHJIKOCTSAX U Ta3ax

7.8 Onexrpuueckas nemnb. Cuiia Toka. DIEKTPUYECKOE HAIPSHKEHUE

7.9 ConpoTuBieHre MPOBOJIHUKA. Y IETbHOE COMPOTUBIICHUE BEIIECTBA

7.10 3akon Oma 151 yyacTka Lenu

7.11 TlocnenoBaTesbHOE U NMapaJlIeIbHOE COEANHEHNE TPOBOHUKOB

7.12 PaboTa u MOIIHOCTH JEKTPHUECKOTO TOKa. 3akoH JIkoyis — Jlenma

713 DNeKTpUUYECKUE LEMU W TMOTPEOUTENU DIIEKTPUYECKOW SHEpPruu B OBITY.
KopoTkoe 3ambikaHue

7.14 TTocTossHHEIe MarauThl. B3anMoaeilicTBHE ITIOCTOSHHBIX MAarHUTOB




7.15

7.16

7.17

7.18
7.19

7.20

7.21

MaruutHoe nosne. MaraHuTHoe 1mojie 3eMJIM M €ro 3Hau€Hue JJis KU3HU Ha
3emite

OneiT Opcrena. MarHuTHoe moJie 3JIEKTPUYECKOro Toka. IIpumeneHue
JJIEKTPOMAarHuTOB B TEXHUKE

JleificTBME MarHUTHOTO MOJS Ha IPOBOAHMK C TOKOM. OJIEKTPOJBMUIaTEIb
IIOCTOSIHHOTO TOKa. Mcnoip30BaHME DJICKTPOABUIATENEH B TEXHHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE

OnsiTel Papanes. SBnenue aneKTpoMarauTHON HHAYKIuu. [IpaBuio Jlenna
Onexrporereparop. CrnocoObl MOMyYeHHsS DIEKTPUUYECKOH HHEpruu.
DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH

[IpakTuueckue padbOThI:

OnbITel 10  HAOMIONEHUIO AJIEKTPU3allMU  TeJl MHAYKIMEH U IpH

COITPUKOCHOBCHHUMH.
HccnenoBanue jaeicTBUs QJICKTPHUYCCKOIro II0Jid1 Ha IIPOBOJHHMKH U
ANIJICKTPUKH.

COopka u mpoBepKa pabOThI IEKTPUUECKOH IIeTIH MTOCTOSHHOTO TOKA.
W3mepeHue U peryiupoBaHHe CUIIbI TOKA.

W3mepenue u pery1upoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIbl TOKa, WIYLIETO Ye€pe3 pe3UucTop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE.

OHBITI)I, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTD 3JICKTPHUYCCKOT'O COMMPOTHUBIICHUA
IIPOBOJHMKA OT €70 JJIUHBI, TUIOIIAIH ONIEPEUYHOr0 CEYEHHUS U MaTepHala.
[IpoBepka mpaBuna CIOXKEHUS HANPSHKEHUH TMPU  TOCIEI0BATEILHOM
COEIUHEHNM [BYX pe3uctopoB. [IpoBepka mpaBmia [uid Cuibl TOKa IIpU
napayyieIbHOM  COCIMHEHHH  pe3uctopoB.  OmpeneneHue  pabOTHI
INEKTPUYECKOr0 TOKA, UAYIIEro yepe3 pesuctop. OmnpeneseHne MOIHOCTH
JJIEKTPUYECKOTO TOKAa, BBIAEHSAEMOM Ha pesucrope. lccnenoBanue
3aBHCHUMOCTH CHWJIBI TOKa, MIYILErO 4Ye€pe3 JIAMIIOYKY, OT HalpsyKEHUs Ha
neii. Omnpenenenne KIIJ warpeBatens. VccienoBanne MarHUTHOTO
B3aUMOJICHCTBHUS MOCTOSIHHBIX MAarHUTOB. M3ydeHHe MarHUTHOTO MOJIS
IMOCTOAHHBIX MAarHuTOB ITIPU UX 06’BCJII/IHCHI/II/I " pasaCiICHUN. I/ICCHGI[OBaHI/Ie
JEUCTBUS  JJIEKTPUYECKOT0 TOKa HAa MAarHUTHYIO CTpenky. OIbITH,
ACMOHCTPHUPYIOMIUEC 3aBUCUMOCTDb CHJIbL B3aI/IMOI[eI\/’ICTBI/I$I KaTyluKu ¢ TOKOM
M MarHuta OT CWJIbl TOKa W HalpaBleHHS TOKa B Karymike. M3yueHue
HeﬁCTBHﬂ MardvuTHOrO 1oJid Ha IMPOBOJHHUK C TOKOM. KOHCTPYI/IpOBaHI/Ie n
U3y4EHUE paboThI AJIEKTPO/IBUTATES. N3mepenune KILJ
3J'I€KTpOI[BPIF3TGJ'IBHOI>i YCTaHOBKH. OMBITEL TI0 HUCCIICIOBAHUIO ABJICHHUA
JIEKTPOMAarHUTHOW MHIYKIMHM: HCCIIEJOBAaHME W3MEHEHMM 3HAuY€HUus u
HaIpaBJICHHUA HHAYKIOHUOHHOT'O TOKa

dusuyeckue SIBICHUS B MPUPOJE: JIEKTPUUECKHUE ABJIEHUS B aTMocdepe,

QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MArHUTHOC IIOJIC 3GMJ'II/I, I[peﬁ(b
IMOJIFOCOB, POJIb MArHUTHOI'O IOJIA JJIA )KU3HU HA 3€MJ'IC, IMOJIAPHOC CUAHUC

9 KUIIACC

7.22

TexHuueckue ycTpoHcTBa: IEKTPOCKOIN, aMIIEPMETP, BOJIBTMETp, PEOCTar,
CUETYMK DIIEKTPUYECKOH DHEPrHH, JIJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTesbHbIE AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKHUE
MIPEeIOXPAHUTENH, SJICKTPOMArHUT, SJEKTPOJBUTATENh MOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa



Kon Kon
paszena 3JeMeHTa

[IpoBepsiemble 2I€MEHTHI COAEPKAHUS

MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe nBrxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMepHOE NPSIMOJIMHENHOE IBUIKEHUE
3.4 #H#Par##HepaBHOMepHOEe  mpsMonuHeiiHOe  aBmkeHHe. CpenHsas W
MT'HOBEHHAasi CKOPOCTb TeJa P HEPAaBHOMEPHOM JIBUKEHUU
8.5 VYckopenue. PaBHOYyCKOpEHHOE IPSIMOJIMHEMHOE JBUYKEHUE
8.6 Coboxnoe magenue. OneiTel ["amunes
3.7 PaBHOMepHOE NBHXKEHHE TO OKpYXHOCTH. Ilepnon m wacrora oOpaiieHus.
JIuneliHas u yriaoBasi CKOpOCTH. LIeHTpoCcTpeMUTENIbHOE YCKOPEHUE
8.8 [IlepssIit 3akoH HproTOHA
8.9 Bropoii 3akoH HeroTOHa
8.10 Tperuii 3axoH HeroToHa
8.11 [IpuHIMN Cyneprno3uuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
3 13 Cuna TpeHus: cuiia TPEHUS CKOJIbXKEHHUS, CUJIa TPEHHS MOKOs, APYrue BUIbI
TpeHus
3 14 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
najieHus
2 15 JlBmwxkenune tulaHeT Bokpyr Connua. IlepBasg kocMudeckass CKOpPOCTb.
HeBecomMocCTh U nieperpy3ku
8 8.16 PaBHOBecue MaTepualbHON TOYKH. AOCOITIOTHO TBEPIOE TEIIO
317 PaBHOBecHe TBEPIOTO Tela C 3aKPEITIEHHONW OChIO BpalleHuss. MOMEHT CHJIBI.
[lenTp TsKECTH
8.18 Hmnynbc tena. 3menenune umnyibca. UMnyabsc cuibl
8.19 3akoH coxpaHEHHS UMITYJIbCa
8.20 PeakTHBHOE NBUKCHUE
8.21 Mexanudeckas paboTa U MOIIIHOCTh
8.22 Pabota cuil TSKECTH, YIIPYTroCTH, TpeHus. CBs3b SHEPTUU U PaOOTHI
8.23 TloteHnmanbHast 3HEPTHS Tea, HOJHITOTO HAJl MOBEPXHOCTHIO 3eMITH
8.24 [loTeHuManbHas SHEPIHsI CKATOU MIPYKUHBI
8.25 Kunernueckas 3Heprus. Teopema 0 KHHETUYECKOU SHEPTUU
8.26 3akoH coxpaHEHHs] MEXaHUYECKON IHEPTHU
[IpakTudeckue paboThI:
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka WM JBHKEHUS
[IapuKa [0 HAaKJIOHHOM IUIOCKOCTH. OlpeneneHue YCKOpPEHMsI Tela IpH
pPaBHOYCKOPEHHOM JIBUKEHHH 10 HAKIIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHU IIPH PAaBHOYCKOPEHHOM
8.27 nBwxeHUU 06€3 HAYAIbHOW CKOPOCTH.

[TpoBepka rUMmOTE3bI: €CIIU MPH PAaBHOYCKOPEHHOM JIBHKEHUH 0€3 HauaabHOU
CKOPOCTU MYTHU OTHOCATCA KakK Psifi HEYETHBIX YMCEN, TO COOTBETCTBYIOIINE
OPOMEXYTKH BPEMEHH OJMHAKOBBI.

WccnenoBanne 3aBUCUMOCTH CHJIBI  TPEHHS CKOJIBKEHHMS OT  CHJIBI
HOpMasbHOTO naBneHusi. OnpenencHue koddduienTa TpeHUS! CKOJIbKEHHUSL.




8.28

8.29

Omnpenenenue KECTKOCTU MpPYXKUHBL. OmpeneneHue paboOThl CHIBI TPEHUS
Py PaBHOMEPHOM [BW)KEHHHM Tella IO TOPU3OHTAJIBHOH ITOBEPXHOCTH.
Omnpenenenue paboThl CWJIBI  YOPYrocTH TIpU  TOABEME Tpy3a C
MICIIOJIb30BaHHEM HETIOBIKHOTO M TIOABHYKHOTO OJIOKOB
@®usndeckue SBIEHUS B NPUPOJE: TNPHIMBHI W OTIMBBI, JBIDKCHHE
wiaHer COJHEYHOW CHUCTEMBI, pPEAaKTHBHOE JIBKEHHE  IKUBBIX
OpTraHU3MOB

TexHuyeckue  YCTpPOMCTBA:  CIMIOMETp, JATYUKH  IIOJOXKECHUS,
paccTOsIHUS M YCKOPEHHUS], PAKETHI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JABHOKCHUC. OcHoBHBIC XapPaAKTCPUCTUKHU KoJIeOaHMIA:

o1 MEPUO/I, YACTOTA, AMIIUTYAA
99 MareMaTnueckuii U IPYKXUHHBIM MasTHUKH. lIpeBpaiienue sHeprum npu
) Kose0aTeIbHOM JIBHIKEHHU
9.3  3aryxaromnue kosneOanus. BeiHy)aeHHBIC KosleOanus. Pe3oHaHc
Mexanndeckne BoOJiHBI. CBOWCTBA MEXaHMYECKUX BOJH. [IpomosibHbBIE M
9.4 nomnepeuyHbie BOJHBL. JlJIMHa BOJHBI U CKOPOCTh €€ pacCHpOCTPAaHEHUS.
MexaHu4eckne BOJIHBI B TBEPJOM TeJE, CEUCMUYECKUE BOJHBI
9.5 3Byk. 'poMKocCTh 1 BhICOTa 3ByKa. OTpakeHHe 3ByKa
9.6 HudbdpasByk u yIbTpa3ByK
? [IpakTuueckue padbOTHI:
Omnpenenenne 4acTOTHl U Mepro/ia KoneOaHU MaTeMaTHIeCKOr0 MasTHUKA.
Omnpenenenne 4acTOTHl U IEPHO/Ia KOJICOAHHI MPY>KMHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCHUMOCTH TepUO/a KONEOAHW TMOJBEHICHHOTO K HUTH
) rpy3a OT AauHbl HUTU. MccienoBaHue 3aBHCHUMOCTH IepuoAa KoJieOaHHi
NPY’KUHHOTO MAasATHMKAa OT Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH
nepuona KoseOaHWid Tpy3a, MOJABEIICHHOTO K HHUTH, OT MAacChl Tpy3a H
KECTKOCTHU TPYKUHBIL. M3MepeHne yckopeHusi CBOOOIHOTO MaIeHuUs
98 @dusnueckre SBJIEHUS B MPUPOJE: BOCHPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO
99 TexHuueckue ycTpoucTBa: 3XOJO0T, UCTIOJIB30BaHUE YIIBTPA3BYKa B OBITY U
TEXHUKE
OJIEKTPOMATHUTHOE I1IOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI
10.1 DJIEKTpOMarHuTHOE  MoJjie.  ODJEeKTpOMarHuTHble  BoJHBL.  (CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH
10.2 | IIkana 31€KTpOMarHUTHHIX BOJIH
10.3 DnekTpoMarHuTHas npupoja cBera. CkopocTb cBera. BoyiHOBBIE CBOICTBa
CBeTa
10 [IpakTuueckue padboOTHI:
10.4 | 3ydyeHue CBOMCTB DIEKTPOMArHUTHBIX BOJH C TOMOIIBI) MOOMJIBHOTO
TenedoHa
10.5 dusnueckre SBICHUS B NPHUPOAC: OMOJIOTHYECKOE NCUCTBUE BHUIUMOTO,
yIbTPaPHUOIETOBOTO U PEHTI€HOBCKOTO U3ITyUeHU I
10.6 TeXHI/I‘{veCKI/Ie YCTPOMCTBA: HCIOIb30BAHME 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11 11.1 JlyueBas Mozenb cBeTa. MIcTOUHHKH cBeTa

11.2 IlpsMonuHelHHOE pacIpOCTPaHEHUE CBETA
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11.3
11.4
11.5

Otpaxenue cBeta. [lnockoe 3epkano. 3akoH OTpaKEeHUs CBETA

HpeHOMJICHI/IC cBeTa. 3aKoH IpCIOMJICHUS CBCTA. ITonHoE BHYTPCHHEC
OTpa’XCHUEC CBCTA

JInnza. Xox ny4deit B IuH3€E

11.6
11.7

11.8

11.9

OnTtuyeckas cuctema ¢oroarnmapaTa, MUKPOCKOTIA M TeJIeCKOoTa
['ma3 kak onTudeckas cucreMa. biim30pykocTs U JAIbHO30PKOCTh

Paznoxxenue Oenoro cBera B cnekTp. OmnbiTel HptoTona. CrokeHue
CIIEKTPaJIbHBIX BETOB. /lucniepcus cBeTa

[IpakTHyeckne paboTHI:

HccnenoBanue 3aBUCHMOCTH YIjla OTpPakK€HHsS CBETOBOIO Jyda OT yIJa
MaJICHUSL.

N3ydeHne XxapakTepUCTUK N300pakeHUsI IPEAMETa B INIOCKOM 3€pKale.
MccnenoBanue 3aBHCUMOCTH YIJIa TPEIIOMJICHUS CBETOBOTO JIy4a OT yIJa
HaJIeHHs Ha TPAHUIIE «BO3AYX — CTEKIION.

[Tomyuenne n300paskeHNH ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

OmnpeneneHue (OKYCHOTO PacCTOSHHUS M ONTHYECKOM CHIJIBI coOmparomieit
JINH3BIL.

OmBITEI IO Pa3I0XKEHHUIO OETIOro CBETa B CIEKTP.

OnbITel 1O BOCHPHATHIO L[BETa IMPEIMETOB IpPHU HX HAOIIOJEHUH 4Yepe3
IIBETOBBIC (DMIIBTPHI

11.10

11.11

@dusnueckue sBiIeHUS B npupoje: 3armenus ConHua u JIyHsl, 1Bera Ten,
ONTHYECKHE ABICHUS B aTMOochepe (1iBeT Heba, pedpakius, paayra, MApax)

Texnuueckue ycTpoicTBa: OYKM, MEpPUCKOMN, ¢oToanmapar, ONTHYECKUE
CBETOBOJIbI

KBAHTOBBGIE ABJIEHUA

12.1
12.2
12.3
12.4
12.5
12.6

OmnbiThl Pesepdopaa u nianerapuas moaens atoma. Mojens atoma bopa
Hcnyckanue u noromenue ceera atoMoM. KBanTsl. JInHENHYaTbIe CIEKTPHI
PagnoakTuBHOCTh. Anb(a, 6eTa- U raMmMa-u3IydeHus

Crtpoenue atomHoro siapa. HykiaonHas mozaens atomMmHoro siapa. M3otomnsl
PaaunoakTuBHbIe npeBpaiienus. [leproa nonypacnaga aTOMHBIX siiep
SlnepHble peaklivy. 3aKOHbI COXpaHEHUs 3aps,IOBOTO U MacCOBOTO YHCEI

12.7
12.8

12.9

12.10

12.11

12.12

DHeprus CBsA3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
Peakuun cunTesa u aenenus anep. Ucrounuku sHeprun CotiHIa U 3BE31T

Snepnas sHepreTuka. JleWcTBUE pagUOAKTUBHBIX H3JIY4YEHUN HA IKUBBIE
OpraHu3Mbl

[IpakTudeckue paboTHI:

Habuo/1eHe CIIONIHBIX M IHHEHYATBIX CIICKTPOB U3ITyUCHUSI.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI 110 TOPMO3HOMY IYTH
(o dororpadusm).

M3mepenue painoakTuBHOTO hoHa

@dusnueckue SBICHUS B TPHPOJE: €CTCCTBEHHBIH paJMOAKTHBHBIN (OH,
KOCMHYECKHE JIy4d, PAJUOAKTUBHOE H3IYUCHHE TNPUPOIHBIX MHUHEPAJIOB,
NEUCTBHE PaIMOAKTUBHBIX M3ITyUYEHHI HAa OPTaHU3M YelIOBEKa

Texnuueckue ycTpoilcTBa: CHEKTPOCKOI, WHIWBUIYaJbHBIA JO3UMETD,
kamepa Buiibcona



MNPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
npoBepsieM
oro
TpedoBaHH
s

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS

0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0

oOpa3oBanusi Ha ocHoBe ®I'OC
[Tonnmanue ponu (U3MKK B HAYYHOW KapTHHE MHUpPaA; cHOPMHPOBAHHOCTH 0a30BBIX
MPE/ICTABICHUN O 3aKOHOMEPHOM CBSI3U M MO3HABAEMOCTH SIBICHUW MPUPOJIBI, O POJIU
JKCIIepUMeHTa B (u3MKe, 0 cucreMooOpasyromeil pond (GU3UKH B Pa3BUTHUU
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH, 00 3BOMIONUU (HU3UYECKUX 3HAHUHA U UX
poiau B UEIOCTHOM €CTECTBEHHOHAYYHON KapTHHE MHpa, O BKJIAJAE POCCUUCKUX U
3apyOCKHBIX  yUEHBIX-(PU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE TMPOIECCOB

OKPYXXarIEro Mupa, pa3BUTHUC TCXHUKH U TEXHOJIOTHI

3HaHUS O BHUAAX Marepuu (BELIECTBO M IOJie), O [JBW)KEHUM Kak crocobe
CYILIECTBOBaHMS MaTEpUH, 00 aTOMHO-MOJIEKYJISIPHOH TEOPUM CTPOCHHUS BEIIECTBA, O
Gu3n4eckoil  CymHOCTM  ABICHMM  HPUPOABI  (MEXAaHWYECKHX,  TEIUIOBBIX,
HJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3nuyarh SBJICHUS 110 ONUCAHHUIO HUX
XapaKTepHBIX CBOICTB U HAa OCHOBE OINBITOB, AEMOHCTPUPYIOLIUX JaHHOE (pu3nyecKoe
SIBIICHUE; YMEHHE paclo3HaBaTh IPOSABICHHE W3YYCHHBIX (U3NUECKUX SBICHUH B

OKpPY’KaroIIeM MHUpE, BBIACISAA UX CYIIECTBEHHbIE CBONCTBA (MIPU3HAKH)

BJ'Ia)ICHHe OCHOBAMH TMOHSITHHHOI'O amnmnapara M CHUMBOJHUYCCKOI'O sA3bIKa (1)I/ISI/IKI/I n
HCIIOJIb30BAHUC UX IS PCHICHUA y‘IC6HLIX 3aa4; YMCHHUC XAPAKTCPU30BATH CBOMCTBa
TCII, (1)I/I3I/IIICCKI/IG SABJICHUA W HIPOLECChI, HCIIOJIb3ys (bYH,Z[aMeHTaJ'IBHBIC n

OMIIUPUYCCKHEC 3aKOHBI

YMeHre OIHCHIBATh HU3YYCHHBIC CBOMCTBA Ten H (1)I/I3I/I‘ICCKI/IG SABJICHUS, HCIIOJIBb3Ys

(U3UYECKHE BETUINHBI

Brnanenne ocHOBaMH METOJOB HAayYHOTO MO3HAHUS C YYETOM COOJNIONEHUS TPaBUII
Oe3omacHOro Tpy/a: HabmoIeHNe PU3NICCKUX SIBICHUI:

YMEHHE CaMOCTOSITEJIbHO COOHMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W3 JaHHOTO
Habopa 0o0OpynOBaHUS TO HMHCTPYKIMH, OMHCHIBATH XOJ OIMbITA M 3aMUCHIBATh €r0
pe3yabTaThl, GOPMYIUPOBATH BBHIBOJBI;IIPOBEICHNE MPSAMBIX U KOCBEHHBIX M3MEPECHHI
(GU3NYeCKUX BEIMYHMH: YMCHHE IUIAHUPOBATh U3MEPEHUs, CAMOCTOSTEILHO COOMpaTh
OKCIICPUMCHTAJIBHYIO YCTAaHOBKY IO MHCTPYKIHH, BBIYUCIIATL 3HAUCHUC BCIIMYHMHBI U
AQHAIM3UPOBATh IIOJIyYCHHBIC pe3yibTaTbl € Y4ETOM 3aJaHHOM IIOIPELIHOCTH
pe3yJIbTaTOB U3MEPEHUI;TPOBEICHHE HECTOKHBIX SKCIIEPUMEHTAJIbHBIX UCCIIETOBAHUN;

CaMOCTOATCIbHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY n MMPpOBOAUTDH
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HCCIICOOBAHUEC MO MHCTPYKUWH, MPCACTABIATE IMOJTYYCHHBIC 3aBUCUMOCTHU (1)I/ISI/I‘IGCKI/IX
BCJINYHUH B BHJC Ta6J'II/II_[ ur pa(bI/IKOB, YUYUTBIBATH IIOIPCHIHOCTH, ACJIATh BBIBOABI IIO

pe3ynbTaTraM UCClIeJOBaHUS

[TonnmaHue XapakTEpHBIX CBOMCTB (U3MUECKUX Mojenell (MarepualibHas TOUKa,
a0COMIOTHO TBEPIOE TEJIO, MOJENIU CTPOEHUS Ta3oB, JKUAKOCTEH W TBEPABIX Tell,
IUTAHETapHAasl MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SiIpa) U YMEHUE TPUMEHSITh

uX JUIsl 0O0ObSICHEHUs (PU3HUECKUX MPOIIECCOB

YMmenne o0bSICHIATh PU3NUECKHE MPOILIECCH] M CBOWMCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa, B YAaCTHOCTH, BBISBIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U M CTPOUTH OOBSCHEHHE C OMOpOM Ha HU3yYEHHBIE

CBOICTBA (PM3NUECKUX SBJICHUN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH

YMenue pemath pacu€THbie 3a1aun (Ha 0a3ze 2 — 3 ypaBHEHHUIA), UCTIONIB3YS 3aKOHBI U
dbopMyIbl, cBsA3bIBaONMIME (PU3NUECKUE BETUYHMHBI, B YaCTHOCTH, 3aMUCHIBATH KPaTKOE
YCJIOBUC 3a4a4u, BBIABJIATL HCAOCTAIOIIMUC JaHHBIC, BBI6I/IpaTL 3aKOHBI U (1)0pMyJIBI,
HeoOXouMble sl e€ pellleHusi, MCIOIb30BaTh CIIPABOYHBIE JAaHHBIE, MPOBOAUTH
pacuéTsl W OLEHUBATh PEATUCTUYHOCTh IIOJIYUEHHOTO 3HA4YeHUs (U3NYECKOM
BEJIMYMHBI; YMEHHUE OINPEACNATh Pa3MEPHOCTh (U3NYECKON BEIWYUHBI, MOTYy4YEHHOU

IIPU PEILICHUH 3aa4u

YMeHue XapaKTCPU30BATh IMPUHIIUIILL JIEeNUCTBUSA TEXHUYECKUX yCTpOfICTB, B TOM YHCJIC
OBITOBBIX HpI/I60pOB, U TPOMBIIUICHHBIX TEXHOJIOTHYCCKUX IIPOLECCOB 110 HX
ONMMCAHUIO, HCIIOJIB3YysS 3HAHUA O CBOMCTBax (bI/I3I/I‘{€CKI/IX SIBIICHUH H HCO6XOZ[I/IMBIC

¢uznyeckue 3aKOHOMEPHOCTU

VMeHHe MCHONIB30BaTh 3HAHKUS O (DM3MYECKHUX SBICHUSX B MMOBCEIHEBHOM JKU3HH JUIS
oOecrieyeHus Oe3omacHOCTH TMpH  oOOpamieHUH ¢  OBITOBBIMH — IpuOOpamMu U
TEXHUYECKHMH  YCTPOWCTBAMH, COXPAHEHHs 3/I0POBbSI M  COONIOJCHHS HOPM
IKOJIOTUYECKOTO TIOBEACHHUS B OKPYXAIOWIEH Cpejie; MOHMMaHHEe HEOOXOIMMOCTH
MMPUMCHCHU A I[OCTI/DKGHI/II\/’I (bl/ISI/IKI/I n TEXHOJIOTHI JJIsA panuoHaJIBHOI'O

MMpUpOaOII0JIb30BAHU
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OnbIT TOMCKa, Npeodpa3oBaHMs U MpeiacTaBleHUs HHopMamuu (GpU3HMUECKOTo
COJICpKAaHUSI C WCIOJIB30BAaHUEM HWH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA;
YMEHHE OLEHUBATh JOCTOBEPHOCTh MOJIYYEHHOW MH(POPMALIUK HA OCHOBE MMEIOIINUXCS
3HAHUM W JIOTIOJIHUTEIBHBIX HCTOYHHKOB, YMEHHE HCIIOJIB30BaTh INPH BBITOJHEHUN
y4eOHBIX 3aJaHWi HAyYHO-TIOMYJSPHYIO JUTEPaTypy (U3UUECKOTO COAEpKaHMS,
CIpaBOYHBIE MaTepHajbl, pecypchl cetn VHTepHET; BiageHne 0a30BBIMH HaBBIKAMH
npeoOpa3oBaHusi MHPOPMALMKM U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYryl; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(OpMAIUH

N3 HCCKOJIbKHMX HCTOYHHUKOB




INNEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMBIX HA OI' 110 ®U3UKE

Koxa
1 MEXAHUYECKUWE SBJIEHUS

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

1. Mexanudeckoe nBwkeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHUTEIHHOCTD

1 mBmXeHUS

PaBHOMepHOEe U HepaBHOMepHOe JBIKeHue. Cpennss ckopoctb. Dopmyna s

1.2 BblYMCIIEHUS CpeHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TPSIMOIMHEHHOE JBUKCHHE. 3aBUCHIMOCTh KOOPJIMHATHI TEJIa OT BPEMEHH B
ClIy4ae paBHOMEPHOTO MPSMOJIIMHEHHOTO JIBUYKEHUSI:
L3 x)=x,+v1
I'pacduku 3aBUCUMOCTH OT BpPEMEHHU MAJISl MPOCKIUU CKOPOCTHU, MPOCKIUU MepeMEeIleHus,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOTHMHEHHOM JIBUKEHUU
3aBUCHUMOCTh  KOOpPAMHATHI TeJda OT BpPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
PSIMOJTMHEMHOTO JIBHKEHUS:
2
Syf)=vp = f+a+ ;
2
DopMyITBI IS TIPOSKIIUU TIEPEMEIIEHUS, TIPOSKIIUU CKOPOCTH M TIPOCKIIUU YCKOPEHUS TIPH
PaBHOYCKOPEHHOM MPSIMOJIHMHEHHOM JIBUXKEHUU:
14 s .(OH=y, t+a, L,
2
U.‘f(’f) =Upx T4y 1,
a, (f) =canst,
U:I: - U-_I: =2a,s,
['paduku 3aBUCHMOCTH OT BPEMEHM MJIs MPOEKIUU YCKOPEHHUs, MPOEKIMH CKOPOCTH,
MPOEKIIUK TEPEMEIeHUs], KOOPAMHATHl TMPH PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM
JIBUKCHHUH
CBoOogHoe manenue. @opMyIbl, OMUCHIBAIONME CBOOOIHOE TAJICHUE TeJla 10 BEPTHUKAIU
15 (IBWKEHWE TeJla BHHU3 WM BBEPX OTHOCHTENHHO TMOBepXHOCTH 3emin). ['paduku
" 3aBHCHMOCTH OT BPEMEHH JUTSl POCKIIMH YCKOPEHHS, TIPOSKINH CKOPOCTH M KOOPIHHATHI
pu CBOOOTHOM TMAJACHHUU TENA MO BEPTUKATIN
CKopocTh paBHOMEPHOTO JBUKEHHSI TeJla 10 OKPYKHOCTH. HarpaBieHrue CKopocTH.
dopmyia a7 BBIYMCICHUSI CKOPOCTH Yepe3 palnyc OKPY>KHOCTH M TIEPUOJT OOpaIICHUS:
16 _ZmR
T

[lenTpocTpeMuTenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTENBLHOTO YCKOPEHHS.

CDopMyna AJI BBIYUCJICHUS YCKOPCHUSA:
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Macca. IInotHOCTb BemecTa. @opmyra i BBIYUCICHUS TUIOTHOCTH:

_m
V

Cwuita — BekTopHas ¢uszudeckas BeaudnHa. CI0KeHUe Chl
SIBnenune unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
CoHarpaBI€HHOCTh BEKTOpPa YCKOPEHHUS TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO

B3anmoneiictue ten. Tperuii 3akoH HeroToHa:
Fy y=-Fi

TpeHHe IIOKOSA U TPCHHUC CKOJILXKCHUS. d)opMyna IJIL BBIYUCIICHUA MOIYJIA CUJIBI TPCHUA

CKOJIB)XCHHUA:
‘F'rp =u-N

Jedopmarust Tena. Ympyrue u Heynpyrue nedopmanud. 3aKOH ynpyrou aedopmarmm
(3akoH ['yka):
F=k-Al
BcemupHoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUS:
my - M,
F=G.—L1_2
R
Cuta TshkecTd. Y CKOpeHHe CBOOOHOTO TaACHHUS.
dopmyna ajsl BBIYUCICHUS CHITBI TSDKECTH BOIM3H moBepxHocTu 3eminu: F = mg.

JiBuxenue rianet Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTs 1

neperpy3Ku
Wmnynbce Tena — BeKTopHast (pu3nyeckasi BeTHUMHA.
=mi
Nmnynbe cucteMsl Ten. M3menenne umiynbsca. UMynbe cuibl
3aKOH COXpaHEeHUs UMITYJIbCa AJIs 3aMKHYTOM CUCTEMBI TE:
D=myU, +m, U, =const

PeakTuBHOE NBUKEHHUE



Mexanndeckas padora. @opmyra i BEIYUCICHUS paOOThI CUJIBI:

A=Fscoosu

117 Mexaandeckas MOIODHOCTB:

n=4
I

Kunernueckas u INOTCHIMaJIbHAsA SHCPIrus. CDOpMy.]'Ia JJI1 BBIYMCIICHUS KHHETHYECKOM

SHEPIrHUH:

HE‘JE
By
1.18 . 7
TeopeMa O KMHCTUYCCKOUN SHCPIHUU. (I)opMyna AJI BBIYUCJIICHU S MOTCHIIUAJIBHON SHCPIrUn
TCl1a, IOAHATOIO

HaJ 3eMIIEH:

E,= mgh

Mexaandeckas OHCPI'UA:

E=E,+E,

1.19 .
3aKoH COXpaHCHUA MCXaHUYCCKOU SHCPI'UHU. CDopMyna JJIA 3aKOHA COXpPAaHCHHA

MEXaHWYECKOUM SHEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[TpeBpameHre MeXaHUYECKOH SHEPTHH TTPH HAJTUYHUN CHITBI TPEHUSI.
[TpocTeie MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Prruar. Momenrt cuibel: M - Fl.

VYcnoBue PaBHOBCCHUA pblvara:

120 M +M +..=0

[TonsukHbIi 11 HeMOABWXKHBIN O0510Kku. KITJ[ mpocThix MexaHN3MOB,

n= Anonesnas
‘4'33.1‘]_‘111.7{

JlaBiieHue TBEpAOTO TEA.

dopmyna 1Sl BBIYMCICHMS 1aBJICHHS TBEPIOIO Tena:

_F

1.21 JlaBnenue raza. ATMoc(epHOe 1aBIeHUE.
lMunpocraTuueckoe AaBieHNE BHYTPU SKUIKOCTH.

d)opMyna JJIA BBIYHUCIICHHUA JAaBJIICHUA BHYTpI/I KUIKOCTU:
P=pgh+p,

1.22 3axkon [lackans. I'mapaBnuueckuii npecc

1.23 3akon Apxumena. @opmyna s ONpeIeNeHUs] BRITAIKABAIOIICH CHIIBI, IEUCTBYIOIICH HA



1.24

1.25

1.26

1.27

1.28

1.29

1.30

TEI10, HOFPY)KéHHOC B XXUAKOCTH UJIN T'a3:
F =pel
_:"_I:u"\.. p\-

Ycnopue miaBaHus Teja. [lnaBanue CYIO0B 1 BO3AYyXOIlJIaBaAaHUEC

Mexanuveckue KkoJjiebaHus. AMIUIMTYAQ, TEpHOJ W dYacToTa Kosebanmii. dopmyna,

CBA3BIBAIOIIAA YaCTOTY U ICPUOJ KoJIeOaHMIA:

vo L
T

Matematuueckuil 1 NpY>KUHHBIA MasTHUKU. [IpeBparienue sHEpruu nMpu KoyiedaTeIbHOM

IBHKCHUU
3aryxatomue kojaebanus. Bernyxaennsie konedanus. Pezonanc

MexaHnueckue BOJIHEL HpOI[OJIBHI:IG N MONCPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTb
pacrpoCcTpaHeHHsI BOJHBI:

h=v-T
3Byk. ['poMKOCTE U BbICOTa 3BYKa. OTpaskeHHE 3BYKOBOW BOJIHBI Ha TPAHUIIC JIBYX CpE.
Nudpa3Byk u yapTpa3Byk
IIpaxmuueckue pabomol
W3mepenune cpenHeld MIOTHOCTH BEIISCTBA; apXHMEIOBOW CHIIBI, JKECTKOCTH TPYKHUHBI;
K03 HIIMEeHTa TPEHUSI CKOJBKEHUS; PaOOThI CHIIBI TPEHHS, CHJIBI YIPYTOCTH; CPEIHEH
CKOPOCTH JIBIDKEHUSI OpYyCKa 10 HAKJIOHHOH TUIOCKOCTH; YCKOPEHHUS OpyCKa MIPH JBUKCHUH
0 HAKJIOHHOW TUTOCKOCTH; YacCTOTHI M TepHoJia KOJeOaHHH MaTeMaTHIeCKOrO MasTHUKA;
YaCTOThI U II€pUOJa KOJIeOaHuii MPY>XUHHOI'0O MajdTHHUKA, MOMCHTa CHJIbI, ﬂeﬁCTBYIOHIGFO
Ha pbluar; paboThl CHJIBI YIPYTOCTH MPU MOABEME TIpy3a C MOMOIIBI0 HEMOJBUKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOABEME IPy3a C IMOMOIIBIO MOABUKHOTO OJIOKA.
VccnenoBaHue 3aBUCUMOCTH apXUMEIOBOW CHITBI OT 00BEMA MOTPYKEHHOW YacTH Tejla U
OT IINTOTHOCTH XUJIKOCTH., HC3aBHCHUMOCTHU BLITaJIKI/IBaIOH_ICﬁ CHJIBI OT MAacCChI TCjia, CHUJIIbL
TPEHUSI CKOJIBXCHHS OT CHJIBI HOPMAJIBHOTO JIABJICHUS W OT POAa TOBEPXHOCTH; CHIIBI
YIPYTOCTH, BO3HUKAIOIIEH B MpPYXKHHE, OT CTENEHH JAedOopMalliu MPYKUHbI; YCKOPEHMS
Opycka OT yIJla HakJOHAa HaMpaBIAOIIEH; mepuoaa (YacToThl) KoJIeOaHWl HUTSHOTO
MasiTHUKaA OT AJIMHBI HUTHU, ICPUOJa KoJIeOanuii MPYXUHHOI'O MajdTHHKA OT MacCChl I'pys3a u
KECTKOCTH TPYXKHHBI; HWCCICIOBAHHE HE3aBUCUMOCTH TepHoAa KoJeOaHHH HHUTSHOTO

MasiTHUKa OT Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHS phluara

Duszuueckue s61eHUs 8 npupode: OpUMEPBI IBUKCHHUA C PaA3JIMYHBIMH CKOPOCTSAMU B
JKHBOH M HEKHBOU IIpupoac, ,Hef[CTBHC CUJIbl TPCHHUA B IIPpUPOAC U TCXHUKC, IIPUIIHMBBI U
OTJIMBBI, ABMXKCHHC IIJIAHCT ConHeuHOH CUCTCMbI, PCAKTUBHOC AOBMXCHUC IKHUBBIX
OpTraHHu3MOB, pblYaru B TECJIEC 4YCIOBCKA, BIHUAHHUC aTMOC(bepHOFO JaBJICHUA Ha JKUBOH
OpraHu3M, IJ1aBaHUC p1316, BOCIHPHUATUC  3BYKOB  KMBOTHBIMH, 3CMIJICTPACCHUC,

celicMHUYecKue BOJIHBI, yHaMH, 3X0




Texnuueckue yCWlpOIZCWl@Cl.‘ CIIMAOMETP, AAaTYUKHU ITOJTOXKCHUA, PACCTOAHUA U YCKOPCHHA,

AUHAMOMCTpP, MOAIIUIIHUKH, PAKCETBI, pbIyar, MOABMKHBIA W HEMOABHKHBIN 6J'IOKI/I,

1.31 HakiOHHAas IUIOCKOCTb, MPOCTbIE MEXaHU3Mbl B OBITY, COOOIIAIOIINECS COCYIbI,
YCTPOMCTBO BOAOIMPOBOJA, THUAPABINYECKHI IMpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIIHEBON HACOC, apEOMETP, 3XO0JIOT, UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJSPHO-KMHETUYECKOM TEOpUM CTPOECHMSI BEIECTBA.

2.1 Mogenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSIHUI BeriecTBa. Kpucramiueckue u
amMop(QHbIe Tena

59 JIBmxenne uactul BeniecTBa. CBA3b CKOPOCTH JBMXKEHMSI 4YacTUL[ C TEMIIEpPAaTypoM.

" BpoyHoBcKoe mBivkenne, taddysus

2.3 (CmauyuBaHUE U KaIWUISPHBIE SBICHUS

2.4 TemnnoBoe paclIMPEHUE U CIKATHE

2.5 [TemnnoBoe paBHOBECHE

06 Buytpennsist sneprusi. PaboTta u Teronepeaaya Kak crocoObl M3MEHEHHsS BHYTPEHHEH

" sHeprun

2.7 Buasl Temionepeaayn: TeIIoNpPOBOJHOCTh, KOHBEKIUS, U3TyUYCHHE
HarpeBanue u oxnaxnaenue ten. KonnuectBo TemnoTel. Y nenbHas TeI0EMKOCTb:

2.8

O=cm(t,—1t,)
3aKOH COXpaHEeHMsI SHEPTUU B TEILIOBBIX MpoIleccax. Y paBHEHHUE TEIJIOBOro OanaHca:
2.9
O+0,+..=0
510 Hcnapenue u koHaeHcauus. M3MeHeHre BHYTPEHHEH SHEpPruM B IPOLECCe MCHApEeHUs U
' KoHJeHcanuu. Kunenue sxunkoctu. Y aenpHas TeruioTa napooopasoanusi: L = Q/m

2.11 BuaxHOCTb BO311yXa
[InaBnenne u xpucraumszauus. VM3MeHeHWe BHYTPEHHEH SHEpPruu NpU IUIABJICHUU U
KpUCTaJUIM3alMU. Y JebHas TEIUIOTa IUIaBICHUS:

2.12 0

"

513 BHyTpeHHss1 SHEpTUs CTOPAHUSI TOILIUBA.

' Y nenpHas TEI0Ta CropaHus TOIUIMBA: g = O/m

2.14 TIpunuuns! paboTsl TermaoBbix apuraresnei. KITJ[ teroBoro apurarens
IIpaxmuueckue pabomol

e H3mepenne yaenbHOUW TEIIOEMKOCTH METAJUIMYECKOr0 LHMJIMHAPA; KOJIMYECTBA TEILIOTHI,

MOJIyYEHHOT0 BOJOW KOMHATHOM TeMIlepaTrypbl (UKCHPOBAHHON MaccChl, B KOTOPYIO

OImMyHICH HaneTBIﬁ MUWIMHAP, KOJUYCCTBA TCIUIOTHI, OTAAHHOTO HArp€ThiM HUJIWMHIPOM,



MMOCJIC OIIyCKaHusd €ro B BOAY KOMHATHOH TEMIICPATYPHI, OTHOCUTEIHLHOM BIIAXKHOCTH
BO311yXa, YILCHLHOP'I TCIJIOTHI IIJIABJICHUA JIbAA. I/ICCHeﬂOBaHI/Ie N3MCHCHHUA TCMIICPATYPhI
BOABI IIPpU PAa3JIMYHBIX YCIIOBUAX; ABJICHUA TermooOMeHa Inpru CMCIIMBAHUHA XOHOI[HOI>'I u

FOpH‘ICﬁ BOJBI; IIpoLecca UCIIapCHUA

Dusuueckue sA61eHUsA 68 NPUpooe: TOBEPXHOCTHOE HATSKEHUE U KalWJUISPHBIC SBJICHUS B
2.16 mpupone, KpucTamuibl B Npupoze, usiydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE

Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEesl, CHera

Texnuueckue ycmpoiicmea: KalWUISPbl, TPUMEPbl UCHOJb30BAHUSA  KPUCTAIUIOB,
2.17 >XKUOKOCTHBIA TEPMOMETp, JATUYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIUIEHUS [IOMOB,

TUTPOMETPHI, ICUXPOMETP, MMapoBas TypOUHA, TBUTATEIh BHYTPEHHETO CTOPAHHMSI
3  DOJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Dnexrpuzanus Tea. JIBa BUaa JIEKTPUUECKUX 3apsI0B

3.2 B3anMopeincTBHe 3apsKEHHBIX Tell. 3akoH KyioHa

3.3 3aKOH COXpaHEHHUS EKTPUUYECKOTO 3apsaaa

34 Onekrpuueckoe none. Hanpspk€HHOCTH anekTpudeckoro nosisd. IIpuHuun cynepno3unuu
AIEKTPUYECKUX ToJiel (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocurenu snektpudeckux 3apsaoB. JeHCTBUE 3JIEKTPUUYECKOTO MO Ha AJIEKTPUYECKHUE
3apsabl. HpOBOI[HI/IKI/I " JUDBJICKTPHUKHU

[TocTostHubIl  anekTpuueckuii Tok. JledicTBuUA siekTpuueckoro Toka. Cuiia  Toka.
3.6 Hanpspkenue.

I=q/t,U=A/

DJIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:

R = pl/S

3.7

3.8 3akon Oma miis yyactka snexkrpuueckon uenu: I = U/R

ITocnenoBarenbHOE COEAMHEHNE IMPOBOAHUKOB:
I, =1,. U=U,+U,. R=R, +R,
3.9 IlapamienbHoe coeMHEHNE TPOBOJHUKOB PABHOIO CONPOTUBIICHU:

U=UsI=L+I;R=2.
CMmenanHble COeIMHEHUS TIPOBOTHUKOB
3.10 PaGoTa 1 MOIIHOCTH dEKTpUYecKoro Toka. A = Ult, P = Ul

3akoH [[xoyins — Jlenna:

3.11 5
0=I"-R-t

310 OneiT Opcrena. MarHuTHOe 1oJi€ MPSMOIO NPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
VMHAYKLINUN



3.13

MarauTHOE I10JI€ ITOCTOSTHHOT'O MarHuTa. BSaHMOHeﬁCTBHe IIOCTOSSHHBIX MarHuToB

3.14 JleiicTBME MarHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM
3.15 Omnsbitel @apanes. SABnenue anekrpoMarauTHod nHAyKuMU. [Ipasuiio Jlenna
IIpakmuyeckue pabomul
N3mepenne 5IeKTpUYECKOro COMPOTHUBIICHHS PE3UCTOPA; MOITHOCTH SJIEKTPUUYECKOTO
TOKa; pabOThI TEKTPHUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 nammnouka), OT HaIpsDKEHUS HAa KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH COIPOTHUBIIEHUS OT
JUTMHBI IPOBOJIHUKA, TUIOIIAU €T0 MOMEPEYHOr0 CEYEHHS U YACIBbHOTO COIPOTUBICHHUS.
IIpoBepka mpaBuia [ BJIEKTPUUYECKOTO HAMNPSIKEHUS] TPU  MOCIEI0BATEIHLHOM
COCIMHCHUH MPOBOJAHUKOB; MPaBUIa I CUJIBI AJICKTPUYECKOTO TOKA MPH MapalieIbHOM
COEIMHEHUH NPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKa)
Qusuueckue s61eHUs 8 npupoode: dIEKTPUUECKHUE SBICHHS B aTMocdepe, IIMeKTpUIeCcTBO
3.17 KUBBIX OpPraHW3MOB, MAaTHUTHOE TOJIe 3eMJIH, APEi MOIIOCOB, POJIb MAarHUTHOTO TOJIS
JUIS )KM3HU Ha 3emiie, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoucmea: HIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUYETUUK
318 AIIEKTPUYECKOM  DHEPruu,  JJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,  HArpeBaTelIbHBIC
' AIIEKTPOTIPUOOPHl  (TIPUMEpPBI),  AICKTPUUYECKUE TPEAOXPAHUTENH, DIIEKTPOMATHUT,
AJIEKTPOABUraTENb IOCTOSHHOTO TOKA, TeHEPATOpP MOCTOSHHOTO TOKA
3.19 DnexkrpomarHuTHbie BoJHBI. [1Ikana 35eKTpOMarHuTHRIX BOJTH
3.20 JlyueBas monensb ceta. [IpsimonuHeitHOE pacripocTpaHEHUE CBETa
3.21 3axon oTpaxeHus ceera. [1nockoe 3epkasno
3.22 [IlpenomieHue cBeTa. 3aKOH IPEIOMIICHHUS CBETA
3.23 Jlucnepcus cBeTa
394 Jlunza. Xon nydeit B nmuH3e. @OKyCHOE paccTosiHUE JTMH3bL. OnTHYecKask cuiia JUH3bL: D =
~ UF
3.25 [I'na3 kak ontuyeckas cucrema. Onruyeckue npuodopsl
IIpakmuyeckue pabomul
N3mepenune onTudeckoi CHUibl COOMPArONIe JTMH3bI, (POKYCHOTO PACCTOSIHUS COOMpAIONIeit
JTUH3BI (MO CBOMCTBY pPAaBEHCTBA Pa3MEpOB NpEIMETa U W300paKeHHs, KOTJa MpPEeIMET
3.26 pacnomokeH B ABOWHOM (oKyce), oKazaTess NpeIoMIICHHs CTEKIa.
WccnenoBanue cBOMCTBA M300paKeHUS, TIOTYICHHOTO C TIOMOIIBIO COOMPArONICH JTNH3HI;
U3MEHEHUs1 (OKYCHOTO pAacCTOSHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCHUMOCTH yIJa
MPEJIOMJICHUST CBETOBOTO JIyda OT YIJIa MaJIeHUs Ha TPAHMIIC «BO3IYX — CTEKIIO»
327 Qusuyeckue ssneHus 6 npupoode. 3atmenus Connua u JIyHbI, 1BEeTa TeJ, ONTHYECKUE
' siBJIeHUS B aTMocdepe (IBeT Heba, pedpakims, paayra, MUPax)
3.28 Texuuueckue ycmpoticmea. 09KU, IEPUCKOII, (OTOAIIAPAT, ONTUIECKHE CBETOBOIBI



4  KBAHTOBBIE SAABJIEHUA
4.1 PammoaktuBHOCTH. Anb(a-, 6eTa-, ramma-u3nyudenus. Peakiuu anbsga-u 6eta-pacnanga
4.2 Omsrtel Pesepdopmaa o paccesHuro anbga-yactun. [Inanerapuas Moaens aroma
4.3 CocraB aTOMHOTO sizpa. M30Tonsl
4.4 Tlepuon nosypacrnaja aTOMHBIX SI€P
4.5 SlnepHble peakiuy. 3aKOHbI COXPAaHEHMS 3apsI0BOTO U MaCCOBOI'O YUCE
Dusuueckue sA61eHUA 8 npupode. eCTECTBEHHBIN paOaKTUBHBIN (OH, KOCMUYECKHE JIyUH,
4.6 pagMoOaKTHBHOE W3JIyUYCHHE TMPHPOTHBIX MHHEPAIOB, JICHCTBHE PaTUOAKTUBHBIX

I/ISJIy‘IeHI/Iﬁ Ha OpraHu3M YCJIOBCKaA

4. Texuuuecxkue ycmpoucmea. CIEKTPOCKON, MHAUBUAYAIbHbBINA 103UMETP, kKamepa Buiibcona,

7 spepHas DHEPreTHKa
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