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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJOKEHHM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTEIbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom ¢eaepanbHON pabodel MporpaMMbl BOCTIUTAHUS U
Konnenuu npenonaBanus yue6Horo npeamera «Dusnkay.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHue
CCTCCTBEHHOHAYYHON T'PaMOTHOCTH OOYYAIOIIMXCS W OpPTaHU3AlHI0 H3yYCHHUS
GU3NKKN Ha NEATEILHOCTHOW OCHOBE. B mporpamMme mo (u3MKEe yYHTHIBAFOTCS
BO3MOXHOCTH Yy4yeOHOro mpemMera B peanusanuu tpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyYeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeieleHue y4eOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), MpejjaraeT NpUMEpPHYIO MOCIE0BATEILHOCTD
W3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCp>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIIuXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ UEIbIO OKAa3aHUS METOAMYECKOM
MTOMOIIY YYUTEITIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKAT B OCHOBE IIPOILIECCOB U
SABJICHUN, W3y4yaeMbIX XUMHEH, Ouosiorued, acrpoHomMuend u GUUIECKOU
reorpadueii, BHOCHUT BKJIAaJ B €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
MPEIOCTaBIsAET HamOoJiee SCHbIE OO0pa3lbl MPUMEHEHHsS HAYyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna w3 raaBHBIX 3a7ad (PU3HUECKOTO OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne @Quiznku Ha 0a30BOM ypOBHE MPEINOJaracT OBJIAJICHHUE
CIIEIyIONUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHWBATH U MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HHTEPIPETHUPOBATH  JAaHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0KA3aTeILCTBA JIs TIOJYYCHUS BHIBOJIOB.

enmn wusyueHus (PU3MKK Ha YpPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBareibHbIX opraHuzaumsx Poccuiickoii @Dexnepauuu, peamu3yrOIIHUX
OCHOBHBIE  00II€00pa30BaTENbHbBIE MPOrPAMMBI, YTBEPXKIEHHOM pEHIEHUEM



Konnerun Mununcrepcrsa npocsetienust Poccuiickoii denepanuu (mpoTokos ot 3
nexadps 2019 r. Ne [TK4BH).
Heaun ndyyenus pusnku:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYalomUXCs K HaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dhopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3ysibTaTa H3yYCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
(dbopMHUpOBaHHUE TIPEACTABICHUN O PO (DU3UKH IS PAa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo(ecCHOHATBLHOMN ACATCIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
JaJbHEUIIIeMy 00YYCHHUIO B 3TOM HAIPaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0rero oOpazoBaHus 00ECTIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAaHWM O JAUCKPETHOM CTPOEHHUU  BeEIllecTBa, O
MEXaHHYECKUX, TEIJIOBBIX, SJEKTPHUUYECKHUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

MpUOOPETEHUE YMEHUN OMUCHIBATH U OOBSICHATH (DU3NUYECKHUE SIBICHUS C
MCIIOJIb30BaHUEM MOTYYEHHBIX 3HAHUI;

OCBOEHHE METOJOB PpEIICHUS NPOCTEHIIMX pacy€THhIX 3ajady ¢
UCIIOJIb30BAaHUEM bu3nUecKux MoJIeTieH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOMIOAATh NPUPOJIHBIE SIBICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOTBI M  JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPHUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHGOpPMALUEH (PU3HMUECKOTO COJEpKaHUS,
BKJIIOYas UH(POPMAIUIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE WH(pOpMaIny;

3HAKOMCTBO €O c(hepamu mpodecCHOHATEHON eATeTbHOCTH, CBSI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUAX (PU3UUECKON HAyKH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpasoBanus orBoautcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B Helelio0), B 8
KJacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEZEI0).

[Ipennaraemslii B mporpaMmMe no (puU3MKe MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, YUUTEIb JIEIAET BEIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEU
OoOy4Jarommxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3a/laHH, MPEUIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOT'0 dK3aMeHa 1o (U3HKE.



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Pazgen 1. ®usuka u e€ poJib B IO3HAHUHU OKPY:KAKILEr0 MUPa.

®usuka — Hayka O npupoie. SBineHus npupoqpl. OusnvecKue SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue @uanueckux BelWyuH. PuUznyeckue
npubopsl. [TorpemHocts u3mepenuil. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢m3uka u JApyrue ecTeCTBEHHbIE HAyKd W3Y4YalOT TPHPOY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHUA: HAOJIOJEHWE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIB)KEHHE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOroaemoro sipiieHus. Onucanure GU3NIECKUX SBJICHUHN C TTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. Dusuyeckue MpUOOPHI U MPOLETypa MPAMBIX U3MEPEHUI aHAJIOTOBBIM U
1 ppoBBIM MPUOOPOM.
Jlabopamopnsie pabomel u onvimeol.
1. OmnpeneneHue EHbI IeTIEHUS IKaJIbl U3MEPUTEIBHOr0 Mpubdopa.
2. M3mepeHue pacCTOSAHUMU.
3. H3zmepenue o0bEéMa XKUAKOCTH U TBEPJOTO Tea.
4. OmnpeneneHue pa3MepoB MaJlbIX TEN.
5. M3Mepenue Ttemmeparypbl MPU MNOMOIIM KUIAKOCTHOIO TEPMOMETpA H
JIaTYNKA TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JATBHOCTH MOJIETA
apuka, MyIneHHOro FOpU30HTAIbLHO, TeM O0OJibllle, YeM OOJIbIlIe BBICOTA
MyCKa.

Pa3znen 2. IlepBoHavasibHble CBEeeHUSI 0 CTPOCHUH BellleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmwxenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
Temneparypoil. bpoyHoBckoe nBmwxeHue, auddysusa. BzaumoneiicTBue yactuil
BEIIECTBA: MIPUTSHKEHUE U OTTAIKUBAHHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMOCBs3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

JHemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JIBH>KEHHS.



2. HaGmonenue nuddyzuu.
3. HabGmomenume ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJOM psloB (C  HCIOJIb30BaHUEM

doTorpaduii).

2. OnbITHI 1O HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnpIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSAKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMo/elicTBHE TeJl.

MexaHnnueckoe JBHKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHUHU. Pacyér mytu u
BPEMEHHU JIBUKECHUS.

SIBneHue wWHepIMU. 3aKOH WHEpUMH. B3aumojaeiicTBue Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
o0BbEMa BelecTBa.

Cuila Kak XapakTepucTUKa B3aumojaeicTBus Tena. Cuila yopyrocTd M 3aKOH
['yka. M3Mepenune cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJia
TsokecTd. Chiia TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crioxenue
CWJI, HANPABJIEHHBIX IO OJHOW IpsiMoM. PaBHonelcTBytomas cuii. Cuiia TpeHUs.
TpeHue CKOJIbXKEHHS U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauyuu.

HabGmronenne MexaHnuecKkoro JIBKCHHUS TeTa.
N3mepeHne cKopoCTH MPSAMOJIUHENHOTO ABUKEHHS.
HaGnronenue siBjeHUS! HHEPLIMH.

CpaBHEHHE Macc 10 B3aMMOJICHCTBHIO TEJL.
CrnosxeHue cuJjl, HalpaBJICHHBIX 110 OJTHON TIPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue cpeaHEel CKOPOCTH CKOJBKEHHsA Opycka WM IIapuKa IO
HaKJIOHHOM ITIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pACTSKEHUS (Iedopmaiun)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

1
2
3
4. HaOmroneHrne M3MEHEHUs! CKOPOCTHU MPU B3aUMOJIEHCTBUH TEJI.
5
6.

5. OnbITHl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHUJIBI TPEHHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIIEHUS M YBEIUYECHMS JaBiieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJIeHHA raza OoT oO0b&ma, TemmepaTypsl. l[lepemaua maBienus
TBEPJIBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS JKUJIKOCTU OT TIHyOuWHBbL. [ uapocTraTudyeckuii
napanokc. Coobiaronuecs cocyasl. ['napaBauyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3aAyHON oOonouku 3emuu. Omnbeit Toppuuennu. M3mepenue armocdepHOro
JIaBJICHUA. 3aBUCUMOCTh aTMOC()EpHOTO JaBIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U3MepeHust aTMOCHEPHOTO TaBJICHHUS.

[elicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIepaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
TeJa U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YcioBME IJIaBaHMs TEJN: IUIABAHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJla U KUAKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpy>KEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OnpeneneHue  BBITAJIKMBAIOIIEM  CWIbL, JEHUCTBYIOLIEM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI, ICHCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT MaccChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TeJNO B JKUJIKOCTH, OT O0BEMa TMOrpYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJAKOCTH.

5. KoHcTtpyupoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
onpenesieHne e€ rpy30noabEMHOCTH.

Pa3znen 5. PaGoTra u MoIiHOCTH. JHeprus.

Mexanunueckast padota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecusi pbluara. [IpumeHeHue mpaBuiia paBHOBECUs phluara K OJIOKY.
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«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IOTEHUHMAJIbHAsA OHEPIUs.
[IpeBpalieHre OJHOTO BH/1a MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. IIprmepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1. Omnpenenenue padOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIB)KEHUU Teja

110 TOPU30HTAIIBHON TIOBEPXHOCTH.
2. HccnenoBaHue yclOBUN paBHOBECUS pblyara.
3. Hsmepenue KIIJ] HaKIOHHOM IIOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON SHEPTUH.
8 KIIACC

Pa3znes 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OINbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJOXKEHUNM MOJIEKYJISIPHO-KUHETUYECKON TEOpUH.
CmaurBaHHE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsizb TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS
yacTull. BuyTpenHsisi 3Heprus. CnocoObl H3MEHEHMsS] BHYTPEHHEW HHEPruu:
Teronepeaada u COBEpLICHUE paboThI. Bunpr TeIUTIONEepENaUM:
TEILIONIPOBOJIHOCTb, KOHBEKIMS, U3JIyYECHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BeliecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. [lnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BELIECTB. YJEnbHAsg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT arMoc(epHOro
JABJICHMUS.

BrnaxHocTs BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[TpuHiuner padotel TemnoBbix asurarened KIIJ[ temmoBoro naBurarens.
TeruioBble IBUTaTENIN U 3alIUTa OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS JHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HabGmronenue OpOyHOBCKOTO JIBH>KEHHS.



A

© ® N o

HaGmonenune nuddysuu.

HaOnronenue siBneHnii cMauyMBaHUs U KaMWUIAPHBIX SIBIICHUM.
HabmroieHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU W3MEHEHUH 00bEMa W HAarpeBaHUU WJIU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buel Teronepenaym.

OxJta)kieHue IpHu COBEPIIEHUH padOTBHI.

HarpeBanwne npu coBepiieHUH padOThl BHEIITHUMH CHJIAMH.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HaGmrogenmne moctossHCTBA TeMITepaTyphl TPH TIIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKCHUS.
OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH WU
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTbH JAaBJICHUS BO3[yXa OT €ro
0o0bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmionenne wu3MeHeHUsT BHYTPEHHEH OJHEpPruM Tella B pPe3yJsbTare
Teronepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanue sBIEHHS TEIIOOOMEHAa MpPU CMEIIMBAHUM XOJIOJHOW U
ropstiei BOJIBL.

Onpenenenue  KOJMMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IIpHU
TEII000MEHE C HArPEThIM METATUIMUECKUM HIHJIUHIPOM.

Onpenenenune yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne npouecca UCIapeHus.

Onpenenenne OTHOCUTEBHOM BIIAXKHOCTH BO3/1yXa.

Omnpenenenue yAenbHON TEMIOTHI IIJIABJICHHUS JIbJIA.

Pazges 7. JiekTpuyeckue ¥ MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUUYECKUX 3apsaoB. B3ammoneilicTBue
3apsoKeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICUCTBUSA
3apSKEHHBIX T€ OT BEJIUYUHBI 3apsAJI0B U PACCTOSHUAS MEKy TEJIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3iiekTpudeckoro nosis. IlpuHuun
CYNEPIIO3ULINU JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpoBOgHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIIEKTPUYECKOTO 3apsiia.

ONEeKTpUYECKUl TOK. YCIOBUS CYIIECTBOBAHMUS DJIEKTPUYECKOTO TOKa.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS HSJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckasgs uenb. Cuima  TOkKa.  DJIEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBiieHHE MPOBOJHMKA. Y IEJIbHOE CONPOTUBJIEHUE BewlecTBa. 3aKoH Oma
Uit ydactka uenu. IlocnegoBaTtenlbHOE M MapajulelIbHOE  COEIMHEHHE
IIPOBOJTHUKOB.

Pabora ® MOIIHOCTH 3JieKTpuueckoro Toka. 3akoH J[xoyns—JleHua.
DJeKTpUYECKUE LIETH U MOTPEOUTENH IEKTPUUECKOil sHepruu B ObITy. KopoTkoe
3aMbIKAHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMopelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarHuTHOe 1nosie 3eMJId M €r0 3HAYCHUE NI KU3HU Ha 3eMJIe.
OmeiTr  Opcrena. MarauTHoe T1oJe  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIIEKTPOMArHUTOB B TEXHUKE. JlefICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DNEeKTPOABUraTeab IOCTOSIHHOIO TOKa. VCIonb30BaHHWE >SIIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBiaeHue 3JIeKTpOMarHuTHOM MHAyKuuu. [IpaBuiio Jlenna.
DIIEKTPOreHepaTop. Crnoco0bl MOy YECHHS ANEKTPUYECKOU SHEPIUHu.
DNEeKTPOCTAHIIMH HA BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DnexTpu3anus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AMMOJACHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M JEHUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYyKLIHS.
3aKOH COXPAaHEHMS JIEKTPUUYECKHUX 3aPsI0B.
[IpOBOJTHUKY U TUIIAEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHHUKH TOCTOSIHHOTO TOKA.
JlericTBUSA DIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKHI TOK B dKUJKOCTH.

. I'a30BBbIi1 pa3ps.

. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
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. U3Mepenne 37eKTpuIeCcKOro HanpsKeHUs: BOJIbTMETPOM.

. PeocTtar 1 Mmarazud conpoTUBIICHUHU.

. B3anmosieiicTBrE MOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH Pa3JeiIeHUs IMOJOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MArHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

DIEeKTpOABUraTesb NOCTOSHHOIO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlpaBJIEHUS MHIYKIMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DNeKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwvie padbomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOACHHWIO DJEKTPU3ANNKM TeJI WHIYKIHEH W Tpu
COIPUKOCHOBEHUHU.

HccnenoBanre ACUCTBUSL DJIEKTPUUYECKOTO IMOJSI HA TPOBOJHHUKU U
JDIIEKTPHUKH.

COopxka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne u peryimpoBaHie CUJIbl TOKA.

N3mepenne u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 pPEe3UCTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA pEe3UCTOpE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTb ANEKTPUYECKOTrO
COINPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJNd TOMEPEYHOTO
CCUCHHMS M MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSOHKEHUH MpU TOCIETO0BATEIHLHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia Uisi CHJIBI TOKAa MPH MapaieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne paboThI JIEKTPUUECKOr0 TOKA, UIYILEr0 YepPe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIICTSEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBaTerns.

HccnenoBanre MAarHUTHOTO B3aMMOJIEUCTBHS MTOCTOSIHHBIX MarHUTOB.
M3yyeHne MarHWUTHOTO TIOJISI  ITOCTOSIHHBIX ~ MAarHMTOB TIPH  HX
OOBEAMHEHUY U PA3/ICIICHUN.

HccnenoBanue qeiCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY .



17. ONBITBI, JI€MOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUS
KATyIIKd C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTyIlKe.

18. MI3yueHue 1elcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUrarelbHOW yCTaHOBKH.

21. OnBITBI O MCCIEAOBAHUIO SIBJIEHUSA DJJIEKTPOMArHUTHOM WHIYKLUU:
WCCIICJOBAHUE W3MEHECHHM 3HAYEHUS W HAIIPaBICHWS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe JBueHHE. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxkeHue. HepaBHoMepHOE NpsiMONMHENHOE IBHKEHUE. CpenHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiiHelHOe aBkeHue. (CBoOoHOE
najgenue. OnbiThl ["anues.

PaBHOMepHOE ABMMXEHUE MO OKpYyKHOCTH. Ilepmon u yacrora oOpaunieHus.
JIuHeiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H HproToHa. Bropou 3axkoH Herorona. Tpernii 3akoH HproToHa.
[IpuHUIMD CynepnO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najenus. J[Buxenue mianetr Bokpyr Conuua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue marepuanbHON TOYkH. AOCONIOTHO TBEpIOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aAKPETIIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbee Tena. M3menenne mMmyinbca. Mmysibe criibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MOMIIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu u pabotsl. [loTeHlnanbHas 3Heprusl Teia, MOJHATOTO Hajl
MTOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalGmrogeHne MeXaHUYECKOTO JABUKEHUS Tela OTHOCUTENIBbHO Pa3HBIX Tell

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

CpaBHeHHE TyTe W TPAEKTOPUI JBUXKEHHS OJIHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOPOCTH M YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npru3HaKkoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGmntonenue nBM>KeHUS Tella MO0 OKPYKHOCTH.

HabGnronenne MexaHn4eCcKUX SIBIICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenmexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKECHUHU
OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHUS Tela OT MAcChl Te€Jla U ACUCTBYIOUIEH HAa HEro
CHUJIBL.

HaGntonenue paBeHcTBa CHII IIPU B3aUMOJIEUCTBUH TETI.

M3meHeHue Beca Tesna Ipyu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHUCTBUU TEll.

CoxpaHeHue UMITyJIbca MPU HEYTIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habmoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHHne MEXaHUYECKON IHEPTUU TTPU CBOOOHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
MPY>KUHBI.

Jlabopamopnwvie padbomuel u onvimot.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JAJbHEWUIIEro PaBHOMEPHOIO
JBIKEHUS IIAPUKA WM TEJIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
LIapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tela MpPU PABHOYCKOPEHHOM JIBHJKEHHUH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JIBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IYTH OTHOCATCS Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHUE TPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBaHnne 3aBUCUMOCTH CHJIBI TPEHHMSI CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduiireHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS MPU PaBHOMEPHOM JIBH)KEHUU Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Onpenenenue pabOTHl CHJIBI YINPYrOoCTH TIpU TMOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U MTOJABUXKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHH.

Pazgen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTHYeCKUi U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPTUH MPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxaomue — konebanus.  BeiHyx)zaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJiHBI. (CBoiicTBa MeXaHWMYeCcKuX BOJH. IIpomonbHble W
nonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PaciupOCTPAHEHUSI.
MexaHunyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3ByKa U BbicOTa ToHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenue koseO0aHUM Ten IO JEWCTBHEM CHUJIBI TSHKECTA U CUIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmronenune BRIHYKIEHHBIX KOJIEOaHU U pE30HAHCA.
PacnpoctpaneHnrie npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
HaGnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTUYECKUI PE30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHrve dYacTOThl W TEpHoJa KoJeOaHW MaTeMaTUYeCKOro
MasiTHUKA.

2. Ompenenenuie 4acTOThI M IEPUOJIA KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUN MOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH MEpUOIa KOJeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUN Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACChl Ipy3a.

6. OnbITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpUOJa  KoJeOaHUii
NPY>KUHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.

Pazgen 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  TMOJIE.  ODJIEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. Illkana »neKTpoOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

I



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3nea 11. CBeToBbI€C ABJI€HHUS.

JlyueBass  moxmens  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeirHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKano. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHUs cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME TOJHOIO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm nydeit B smH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Teneckoma. ['J1a3 kak onTuyeckass cucteMa. bIn30pyKocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J(Ucnepcus ceera.

Hemoncmpauuu.

[IpsamonuHerHOe pacCIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyuyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

Onrtuvecku CBETOBO/I.

Xox mydeit B coOuparorieit JInH3e.

XoJ JIy4yer B paCcCEeUBArOLIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JINH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Moaensb riasa.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.
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Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)K€HUs CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300paKEHUS MPEMETA B TIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJOMIIEHUS CBETOBOIO Jiyya OT yrijia
NajJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlonmydeHue n300pakeHHI C MOMOIIBbIO COOMPAIOIEH JIMH3BI.
Onpenenenue (POKyCHOTO PACCTOSHUS MU ONTUYECKON CHIIBI COOMparoen
JIMH3BI.

6. OINBITHI IO PA3JIOKEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnbITHl O BOCHPUATHIO LIBETA MPEAMETOB IpPHU UX HAONIOJCHUM 4Yepes
LIBETOBbIE (PUIIBTPBHI.

Pa3nen 12. KBanToBble sIBJI€HHUS.

OmnbiTel Pesepdopaa u mianerapnas mozens aroma. Mogens aroma bopa.
Hcnyckanue u noranonieHue ceera aroMoM. KBaHTel. JInHeWdaTsie CIEKTPHI.

PagnoaktuBHOoCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToOMHOIo
anpa. HyxioHnas wmoxens aromMHoro sapa. Msoronbsl. PaamoakTuBHbIE
npespaienus. [lepuoa nonypacnaga aTOMHBIX sIIEp.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsA0BOIO U MAacCOBOTO YHCE.
OHeprus CBsI3M aTOMHBIX snuep. CBA3p Maccel M 3Hepruu. Peakuuu cuHTE3a U
nenenus anep. Mecrounuku sneprun ConHua v 3BE3 L.

Snepnas sHepreruka. JleWCTBHS paguOaKTUBHBIX HW3JIyYEHHW Ha >KUBBIE
OpraHU3MBl.

Hemoncmpayuu.

1. CnexTpsl U3IIy4YEHHUs U MTOTJIOLICHUS.

2. CnexTpsl pa3jIn4yHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMINX U3ITYyUCHUH.

6. Perucrpanus nznydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwvie padbomul u onvimol.

1. HaOmroaeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JTyUEHHS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOPUTENIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHHO-0000AIOMIMKA MOAYJb MIPEAHA3HAYEH JJI CUCTEMAaTHU3aluu
U 0000IIeHUsT  MPEIMETHOrO  COACpKaHUS W ONbITa  JIEATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJITOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aM€Hy N0 (usuke g o0yvarommxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN MpeaMeT.

[Ipy M3ydeHUM AAHHOTO MOJIYJISI PEaTUu3yOTCsS U CUCTEMATHU3UPYIOTCS BUJbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTHUKEHHE MPEAMETHBIX U
METaNpeIMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  00yueHus, (opMupyercs
€CTEeCTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHE HAy4HBIX METOIOB HCCIEAOBAHMS



SBJIICHUA TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUAMH OOBACHATH (PU3NUYECKUE
ABJICHUS, NPUMEHSs IIOJy4YEHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4ECTBEHHBIE U DKCIIEPUMEHTAIIbHBIC.
[IpyHIMINATBHO AEATEIBHOCTHBIA XapakTep IaHHOI'O paszella pealnu3yercs
32 CYET TOro, 4YTO OOy4YalIIMecs BBINONHIIOT 3aJaHus, B KOTOPHIX UM
IIPEeAJIaracTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHATH
(u3HYecKUe SBICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIETOBaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE I IPOBEPKU TUIIOTE3 U ITOIYyUYEHUS] TCOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAay4yHbIE OCHOBBI HauOoOJee Ba)XXHbIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3NKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HANpPaBICHO

Ha JIOCTM)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJbTaTOB.

B pesynbraTe nydeHus puU3NKM Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs

y obOyyatomierocs OyayT cOpMUPOBaHBI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) maTpMoTHYECKOr0 BOCIMTAHUS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
buznuecKoil HayKu;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro 1 JyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYXJ€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYCCKUM MPUMEHEHUEM JTOCTHKCHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBbHO-ITUYECKUX TPUHIUINOB B JEITEIbHOCTH
YUYE€HOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHSTHE ICTETHUYECKUX Ka4deCTB (PU3MYECKON Hayku: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUSA:

- OCO3HaHWE IEHHOCTH (U3MYECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUM, BaXKHEHIEH COCTaBISIONICH
KYJbTYPHI;

- pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTH, WHTEpeca K HCCIeN0BATEIbCKON
TeSITENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOIHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MaCHOTO TOBEACHHS Ha
TPaHCIOPTE, HAa JOporax, C JJIEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(opMHpPOBAHHOCTh HaBBIKA peQeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y JPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTMBHOE y4YacTH€ B pEUICHUU NPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeabHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHOM HAIpaBiI€HHOCTH, TPEOYIOIIMX B TOM YHCIEe U (DUIUYECKUX
3HAHUU;

e - UHTEpEC K MPAKTUYECKOMY HM3YUECHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUEHTALMsSI HA TPUMEHEHHE (PU3MYECKUX 3HAHMM U1 pelIeHUs 3aJad B
00JIaCTH OKPY’KAIOIIEH Cpenapbl, IJIAaHUPOBAHMS ITOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPY KAIOLIEH CPeIbl;

e - OCO3HAHME IIOOAIBHOIO XapaKTEpa HKOJOTMYECKUX IMPOOJEeM U IMyTed X

pEIICHUS;

e 8) amanTanuum K U3MEHSIOUIUMCH YCJOBHUAM COLUMAJIBLHOM W NPHPOIHOM
cpenbl:

e - TOTPEOHOCTH BO B3aUMOJCUCTBUU TPU BBIMOJTHCHUN WCCICAOBAHUN U
MPOCKTOB (DU3UYSCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHX,

e - TIOBBIICHHE YpPOBHA CBOEH KOMIIETEHTHOCTH YE€pe3 IMPAKTUUYECKYIO
JIESATCIbHOCTD;

e - MOTPeOHOCTH B (HOPMHUPOBAHUM HOBBIX 3HAHHM, B TOM YHCIE (POPMYITHUPOBATH
UJIeH, MIOHATHSA, TUTIOTE3bI O GU3UUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHMK M KOMIICTEHTHOCTEH B 00JIaCTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUSA B TNPUOOPETCHWHM HOBBIX (PU3NYECKHUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OLICHKA CBOMX JEUCTBUM C Y4YE€TOM BIMSHHUA HaA OKPYXKAIOUYI0 Cpeny,
BO3MOYHBIX TJIOOQTBHBIX TIOCIIEACTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHS MpoOrpaMMBbl MO (U3WKE Ha YpPOBHE OCHOBHOTO
oO1ero o6pazoBanus y o0ydaromnierocsi OyayT copMUpOBaHBI MeTaNpPeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpPCAIbHBIC yUeOHbBIE JICHCTBUSI.

ITo3naBaTe/IbHBIE YHuBEpCaJlbHbIC yqeﬁnble IleﬁCTBHﬂ

Ba3oBble Jjornueckue 1eMCTBUA:
e BBIABIAThP M XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(stBIEHUN);



yCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KiacCH(HUKAIIMN, OCHOBAHUS IS
0000IIECHNS U CPaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMATPUBACMBIX (haKTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISBJISITh TTPHYMHHO-CJICJICTBEHHBIC CBSA3M NPHU H3YyYCHUH (PUINISCKUX
SIBTICHUI U TPOIIECCOB, JETaTh BBIBOJBI C HCIIOJIB30BAHUEM JICTyKTHBHBIX
Y MHIYKTHUBHBIX YMO3AKJIIOUCHUH, BBIJIBUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(U3UYECKUX BEIMYNH;

CaMOCTOATENLHO BBIOMpATh CIOCOO pelieHus ydeOHoW (usudeckoin
3amaun (CpaBHEHUE HECKOJBKHUX BapHaHTOB pEIEHHs, BHIOOpP Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble HCCJICA0BATCIBCKUC I[eﬁCTBHHZ

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH 110 CAMOCTOSITEIFHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
(bu3MYEeCKUl HKCIIEPUMEHT, HEOOJbIIOE HcChaeAoBaHUEe (PU3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HA TPUMEHHMOCTb U  JOCTOBEPHOCTh HH(OPMALIHUIO,
MIOJTyYEHHYIO B XOJI¢ UCCIICJIOBAHUS WU SKCIICPUMEHTA,

CaMOCTOATENLHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJABI IO PE3yJIbTaTaM
pOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaumeii:

MPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aIIPOCHI IPU MOUCKE U
orOope MHPOPMALMHM WIH JAHHBIX C YYETOM MPEMIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMALUIO
Pa3ITUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIBHYIO (OpMy MpeACTaBICHUS
uHpopMaMu W WUIIOCTPUPOBATH pelIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU rpauKoi U X KOMOMHALIUSAMHU.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHSA:

B XOA€¢ OOCYXICHHS Y4COHOro MaTepHalia, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaEMOM TEMbI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HA DPEIICHHWE 3aJaud W MOAJACpKaAHUE
0J1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXKICHUS C CYXIACHUSAMH JPYTUX YYaCTHUKOB
auainora, OOHapy»XKUBaTh Pa3IUdKe M CXOJICTBO MTO3UIIHH;



BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO NMPECTABIATh PE3yIbTaThl BHIOTHEHHOTO (PU3UUYECKOTO OIBITA
(3KCcrepuMeHTa, UCCIEA0BaHUs, IIPOEKTA);

NOHMMaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHJUBUIYAIbHOW paboOThl MpU PEIIEHUH KOHKPETHOW (u3mdecKoin
npoOJIeMBl;

MPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpeleNsiaTh poiH, OOCYXIaTh TMPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsT KAYECTBEHHOTO PE3yJibTara Mo
CBOEMY HAINPABJIECHUIO MU KOOPAMHHUPYS CBOM JEWUCTBHUS C JIPYTUMHU
YJICHaMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHLHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE 1eiicTBHUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
11 petieHust GU3NYECKuX 3HaAHUI;

OpUEHTHPOBATbCA B  PA3NIMYHBIX IOAXOJAX [MPUHATUA  PEIICHHM
(MHIMBUYallbHOE, MPUHATUE PEIICHUS B IpylIe, NPUHATHE pEIICHUH
rpynmoi);

CaMOCTOATEIBHO COCTABJIATH AITOPUTM PELICHHs (PU3MUECKON 3aa4H WU
IUIAHAa HMCCIIECJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh [IPeIaracéMble BApUAHThI PELLICHUM;
JIeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIL, AMOIMOHAJIBbHbIN UHTEJIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHHUS  (HEHOCTHIKCHUSI) PE3yIbTaTOB
JeSITENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHWCJIE B XOJI BBINOJHEHUS
(U3UYECKOTO  HUCCIICIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAHOBJIEHHBIX OIINOOK,
BO3HHUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIHN U YCIOBHIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejiioBeKa B XOJie CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTrOro;
MPU3HABaTh CBOE MPaBO Ha OMMOKY MPU pelieHUuU (HU3NIECKUX 3a/1a4 UITU
B YTBEPKIACHHIX HA HAYYHBIC TEMbI M TAKOE K€ MIPABO JIPYTOro.



ITPEJMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

WCIIOJI30BaTh  TOHATHS:  (PU3WYECKHMe W  XUMHYECKUE  SIBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BelecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEIHOE), TPACKTOPUs, PaBHOJEHCTBYIOIIAS
cua, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEIoBOe JBUKEHHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBH)KCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMO/JICCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHUsI, TepeAada MAaBji€HUs TBEPABIMH TelaMHU, XUJIKOCTSIMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHUYECKOW PHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpY>KalolleM MHpe, B TOM 4Hcle (U3NYECKHEe SBICHUS B MPUPOJE:
OPUMEPBI JIBMKEHUSI C PA3JUYHBIMU CKOPOCTSIMH B JKMBOM M HEXKUBOH
Npupojie, ACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIUSHUE
aTMOC(EPHOTO IaBJICHHUS Ha KHUBOW OpPraHW3M, IJIABaHHUE PhIO, phIUuaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/lauy B yueOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (PU3HUECKUX SIBJICHUN;
OMUCHIBATh U3yYEHHBIE CBOMCTBA T U (U3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢u3nyeckue BeNWYMHBI (Macca, 00BEM, IUJIOTHOCTh BEIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tena, cujla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIKOCTHU, Trasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(Q(GUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETHYEeCKass W TMOTCHIMaJbHAs DHEPTHsi), MPU OMUCAHUMU MPABUIBHO
TPaKkTOBaTh  (PU3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYMH, WX
0o003HaueHUss W €IUHUIIBI (U3HUECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEJIUYMHAMH,
CTPOUTH TpaPUKH U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W MPOILIECCHI,
UCIIOJIb3YSl TIpaBUjIa CJIOKEHUS CWII (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackamns, 3akoH ApxuMmesna, IpaBWIO paBHOBECHs phruara (0Ooka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUs MEXaHUYECKOM
SHEPruH, TpPU DSTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (HPU3UYECKUE SBICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 -2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKHUX
ABIICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiarb pacu€THblE 3a1adyud B 1—2 JEHCTBUSA, HCNOJIb3Yys 3aKOHBI U
(dbopMmyIbl, CBsA3BIBatONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHANIM3a
YCIJIOBHS 33/1a4 3alHChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3HUUECKUE
BEJIMYMHBI B (OPMYJBl U MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PEIIEHUs 3a]ay, OLCHUBATh PEaTUCTUYHOCTD
NOJIy4YeHHOU (PU3UUECKOMN BEJIMUMHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHMS BBIICIATH IPOBEPSIEMOE
NpEANoJoKeHne  (Tumoresy),  pa3inyaTb W UHTEPIPETUPOBATH
MOJIyYeHHBIA pe3yJbTaT, HAaXOJUTh OIMMOKU B XOJI€ OIbITa, JeNaTh
BBIBO/IBI 10 €T0 PE3yJIbTaTaM;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN  WIH
(buznyecKux CBOICTB Tel: dbopmyIUpoBaTh MIPOBEPSIEMBIEC
MIPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOI0 000py0BaHUS,
3aIMKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh TPSAMbIE U3MEPEHUS PACCTOSHMS, BpPEMEHHM, MaccChl Tela,
o0béMa, CUJIBl M TEMIEpaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX H
u(pOBBIX MPUOOPOB, 3aMMCHIBATh IOKa3aHHUS TMPUOOPOB C YyUETOM
3aJlaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIE0OBAHUE 3aBUCUMOCTH OJIHOM (PM3MYECKOMN BEIMUUHBI OT
JIpYrol € HCHOJb30BAHUEM TMPSAMBIX HM3MEPEHUM (3aBUCUMOCTU IyTH
PAaBHOMEPHO JBWXKYILErocs Tela OT BPEMEHU [BHJKEHHS Tela, CHUIIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IIOIIAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacCTH Tela M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TNIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBUMA
IJIaBaHUs TEJl, YCJIOBUW paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBITIOJIHATD U3MEPEHHUs], CIenys MpPEIoKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH B BUJE



NPEJIOKEHHBIX TaOnuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaM
UCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHBIE HU3MEpPEHUS (DU3NYECKUX BEIMYHUH (TJIOTHOCTh
BEIIECTBA KUJKOCTH W TBEPJAOTO Tela, CWIA TPEHHS CKOJIBKCHHS,
JAaBJICHWE  BO3MyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByMOIas Ha
NOTPYXEHHOE B KHUAKOCTH TeNO0, KOA(D(PHUIIMEHT MONe3HOro IeHCTBUs
IOPOCTBIX MEXaHU3MOB), CIeAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYUHBI;

COOJTFOIaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM
0o0opyI0BaHUEM;

YKa3bpIBaTh TPUHIIAIBI JACHUCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMmerp,
pBIYar, OABMKHBIA U HETIOJBM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepHU30BaTh TPHHIMIBI  JIEHCTBUS W3YYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHUCIE:
MOJIINITHAKY, YCTPOWCTBO BOJOMPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHHN U HEOOXOAUMbIe (PU3NUYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJANTh  MPUMEpPhl  (HAXOAWTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU NIl oOecrieueHrss 0e30MacHOCTH MpU oOparieHnu ¢ npudbopamu u
TEXHHYECKUMHU YyCTPOMCTBAMHU, COXPAHCHHUS 3JI0POBbS W COOIIOJACHUS
HOPM DKOJIOTUYECKOTO TMTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYHIECTBIISITh OTOOp HCTOYHMKOB wuH(popmammu B HHTepHere B
COOTBETCTBHHU C 33JaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCIATH
nHGOPMAIINIO, KOTOpas SBJISCTCS MPOTHUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOJTHCHUHM yYEeOHBIX 3aJaHUN HAyYHO-ITOMYJIIPHYIO
JAUTEepaTypy (PHU3MYECKOTO COACpX aHHs, CIPABOYHbIE MaTEepHUAIbI,
pecypchl cetu HTEpHET, BlaeTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeodpazoBaHusi HHGOPMAITUU M3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (HU3MUEeCKOro COAepKaHUs, B TOM
quciie MyOJUYHO JeNaTh KpaTKue COOOIIEHUs O pe3yJibTaTax MPOEKTOB
WIA YYeOHBIX HCCJICNOBAaHUN, TIPH O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBI TMOHSATUHHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUJICHUE NTPE3EHTALlNEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUI pacnpenessTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMHM 33Ja4aMH,
CIeIUTh 3a BBHINIOJIHEHWEM IUIaHA JEWCTBUI, aJeKBATHO OLIEHUBATH
COOCTBEHHBIM  BKJIaJ, B  JI€ATEIBHOCTh  [PYMNIbl, BBICTPAUBATH
KOMMYHHKaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsE MHEHUE OKPY>KAIOIIHUX.

K xoH1y 00yuenus B 8 kiaacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUI:

MCIOJIb30BATh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeTa, HACHIIICHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCThH
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSAS DJHEPrusi, TEIUIOBOM JIBUTATEIIb,
BJIEMEHTAPHBIA JIEKTPUUYECKHUMN 3apsil, JIIEKTPUYECKOE T0JIE, TPOBOJIHUKHU
U IUDJIEKTPUKHU, IIOCTOSHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpEHUE U CXKaTHe, Tervionepesaya,
TEIUIOBOE PABHOBECHUE, CMAYMBAHUE, KANWUISIPHBIE SBIICHUS, UCIIAPEHUE,
KOHJICHCAIWs, TUIABJICHUE, KpHUCTa/uIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
TerJionepeaaya (TEnI0NPOBOIHOCTb, KOHBEKIIHS, U3JIy4YCHHE),
BJICKTPU3ALUS TEJ, B3AUMOACUCTBUE 3apSJI0B, JIEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaAHWE, B3aUMOJECHCTBUE MArHUTOB, JCWCTBUE
MAarHUTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAS UHAYKIIUS)
10 OIMCAaHUI0 HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (PU3MUECKUX  SBJICHUM B
OKpY’KaloIeM MHpEe, B TOM 4YHCIe (U3UYECKHE SBICHUS B TPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE U KANMWUISAPHBIE SABICHUS B IPUPOIE,
KpUCTa/UIbl B mpupoje, u3nydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, SJICKTPUUECKUE
aBJeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuH, Jpedd Moa0COB, pOJIb MArHUTHOTO TOJISL JJis KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, PU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3374y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUU;

OMUCHIBATh U3y4YEHHBIE CBOMCTBA T M (DU3UYECKUE SBJICHUSI, UCIIOJIb3YS
(uznyeckre BeIWYUHBI (TEMIlEpaTypa, BHYTPEHHSISI SHEPTHS, KOJTUYECTBO
TEIUIOThI, YJAEJIbHAsT TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA
IJIaBJICHUS, YJeJbHAas TeIioTa IMapooOpa3oBaHus, YJAEJIbHas TeIioTa
CropaHusi TOIUIMBA, KOA(PPUUIMEHT TOJIE3HOTO [JEWUCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTENbHASl BIAXXHOCTh BO3/yXa, JJICKTPUUYECKHUU 3apsi,
CuJa TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONMPOTHUBJICHUE IPOBOJHUKA,
yACIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKa), IMpPU ONHCAHWUU MPABUIBHO TPAaKTOBAaTh
(U3UYECKUIl CMBICIT HCIOJIb3YEMbIX BEJIUYMH, O003HAYCHUS W €IUHHUIIBI
(u3nYecKuX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA T, (DU3UYECKUE SBJICHUS M IPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETHUYECKON TEOpUHU
CTPOCHHS BEIECTBA, MPUHIMI CYNEPHO3UIIUK TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJIsl yyacTKa 1enu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMsI DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MYECKHUE MPOLECChl M CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTrHYeCKUX
IaroB ¢ omnopoii Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (M3MUECKUX SIBICHUM,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7auyd B 2—3 JEUCTBUS, HCMOJB3ys 3aKOHBI H
(dbopMyTel, CBs3BIBarONINE (PU3MUYECKHE BEIUYMHBI: HAa OCHOBE aHAIIA3a
YCJIOBUS 3a/laud 3alHUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble ISl €€ peuieHus, MPOBOAUTH Pacy€Thl U CpPaBHUBATH
MOJIYYCHHOE 3HAUCHHUE (PU3NUECKON BETUIHHBI C U3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITU
(GU3UYECKUX METOJIOB, HCIIOIb3Ysl OMHCAHUE HCCIIEIOBAHUSA, BBIICIATH
mpoBepsieMoe TMPEAINOJIOKEHUE, OIEHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEJICHUSI UCCIIEI0BaHUs, JIe1aTh BHIBO/IBI;

MPOBOAUTL OMNBITHI IO HAOMIOJCHUIO (U3WYECKUX SIBJICHUU WU
(U3UYECKUX CBOMCTB Tel (KaMWIISPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3MlyXa OT €ro o0bEMa, TeMIEPaTyphl, CKOPOCTH TMPOIIECCa OCTHIBAHUS U
HarpeBaHusl TpPH MU3IYYEHUH OT IBETa M3Iydaromen (MOrJIONIaroIieil)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOJBI OT TeMIEpaTypbl KUIKOCTU U
IUIOIIAAN €€ TMIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aUMOJEHCTBUE
ANEKTPUYECKUX 3apsANIOB, B3aWMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allisl MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHuTHOTO TIOJIS Ha MPOBOJHHMK C TOKOM, CBOMCTBa d3JIEKTPOMArHUTA,



CBOMCTBa 3JEKTPOJABHUIATENSl MOCTOSHHOTO TOKa): (OpPMYJIUpOBATH
MIPOBEPSIEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEIJIOAKEHHOIO
000py/10BaHUs, OMUCKHIBATh XOJI ONbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMOJIHATh ~ MpPSIMBIE ~ U3MEPEHUS]  TEMIIEpaTypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHaJIOTOBBIX NPUOOPOB M JATYUKOB (DU3MUECKHX BEIMYUH, CPABHUBATH
pe3yabTaThl U3MEPEHU ¢ YUETOM 3a/laHHOM a0COTIOTHOM NOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
APyrol C  HCHOJb30BAaHUEM MPSMBIX H3MEpEeHUil  (3aBUCUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOUIaJM HOMEPEYHOIO
CEYEHMSI U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJAHKUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOJAHMK, OT HANOpsDKEHWs Ha  [POBOJHUKE,
UCCJIEIOBAHME MOCJIECJOBATENIBHOIO W MApaJUIEIbHOTO  COEAMHEHUMN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAaHME, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHMs], CIeAys NPeIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3yibTaThl MOJYYEHHOW 3aBHCUMOCTH B BUIE TaOIUI U TpadUKOB,
JieNIaTh BBIBOJIBI IO pe3ysibTaTaM MCCIIEJOBAHMS;

IPOBOJNUTh KOCBEHHBbIE HU3MEpPEHUs (PU3NUYECKUX BEIUYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUUYECKOr0 TOKA): IJIaHUPOBATh W3MEPEHHs, COOUpPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEIJIOKEHHON WHCTPYKLHMH, U
BBIYHCIISTH 3HAUCHNUE BEJTMYMHBI;

coOJII0/1aTh MpaBUiia TEXHUKN 0€30MaCHOCTH TIPH padoTe C 1ab0paToOpHBbIM
00opy10BaHUEM;

XapaKkTepu30BaTh MPHUHIMIBI JCHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX ONUCaHUd (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHa, amIepMeTp,
BOJIFTMETpP, CUETUYMK HIJIEKTPUUYECKOM SHEPIUH, SJIEKTPOOCBETUTEIbHBIC
npuOOpbI, HArpeBaTENbHbBIE IEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, MIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWMCTBAX (PUBMUYECKHUX SIBICHUH U HEOOXOIUMBbIE
buznyeckne 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npubopel MO CXE€MaM M CXEMaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Heneil ¢ mociae10BaTeNbHbIM U MapalljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasznuuasi yciIoBHbIE 0003HAUEHHUS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;



MPUBOANTh  MpPUMEpPHl  (HAXOOWTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HWCIOIb30BaHMs (M3MYECKUX 3HAHWNA B TOBCEIHEBHOMN
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU oOparieHuu ¢ nmpudbopamu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOJIIOIACHHS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY KAIOIIEH Cpeie;

OCYIIECTBJIATh TOUCK WHPOpMauu (PU3HUECKOTO COJEpKaHHUS B
NHTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHUH ©W MyTEM CpaBHCHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISTh  HMHPOPMAIHMIO, KOTOpas
SBJISICTCS] IPOTUBOPEUNBON MM MOKET OBITH HEJIOCTOBEPHOM;
MCTIOJIb30BaTh MIPH BBIMOJIHCHUN YYEOHBIX 33aJIaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpy (U3HUECKOTO  COJEp)KaHHWs, CIPAaBOYHBIE MaTepUabl,
pecypchl cetn HTEpHET, BliageTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMECHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
comepKaHWs, B TOM 4UHWCIE TNyOIWYHO TIPEACTABISTH PE3YIbTAThI
MPOCKTHOW WJIM HCCIICIOBATEHCKON NESITEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIOJb30BaTh M3YYCHHBIM TOHATHWHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

NpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICIOBAHUHN (PU3NIECKUX
MPOIECCOB paclpeeNiATh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/la4aMHt, CJICANTH 3a BHITIOJHCHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JESITEILHOCTD TPYIIIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoH1y o0yuenus B 9 kiaacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITNXCS YMEHUI:

UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBMKEHUS, Achopmalius
(ynpyrasi, mjiactuuyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TEO,
LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXAHUYECKHUE KOJIeOaHusl U
BOJHBI, 3BYK, MHGPa3ByK M YIbTPa3BYK, DSJICKTPOMATHUTHBIE BOJHBI,
IIKana 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U albHO30PKOCTbD,
CIIEKTPbl UCIYCKAHUS M TOTJIONIEHHUs, anb(da, 6eTa- U raMma-u3JIydeHus,
M30TOIIbI, SiZIEpHAsi SHEPIeTHKA;

paznuyath SBJI€HUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHUE, CBOOOJIHOE
MaJIcHUE TeJI, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, peaKTUBHOE IBW)XCHHE, KoJjeOaTelnbHOe IBMKCHHE (3aTyXarolue |
BBIHYKJCHHBIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE PpacHpOCTpaHEHUE, OTPaKEHHWE U IPEIOMIICHHE
CBETa, OJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jioKeHne OeJIoro CBeTa B
CHeKTp M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, TUCIEPCUS CBETa,
€CTECTBEHHAs PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE IMHEHYATOrO CIEKTpa
M3Iy4YeHUs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOMINX JaHHOE (PU3NIECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyUYEHHBIX (U3MUECKUX  SBJICHUH B
OKpy’KalolieM Mupe (B TOM uucie (U3NYECKHUEe SBICHUS B IPHPOJIE:
NPWIUBBI U OTIUBHI, IBIDKEHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JIBM)KCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHUE, CEWCMUYECKUE BOJHBI, I[yHaMH, 03XO, IIBeTa Tel,
OINITUYECKUE SIBJIIEHUS B TPHPOJIE, OMOJOTMYECKOe ACWCTBUE BHIUMOTO,
yabTpaUOJIETOBOTO U PEHTTCHOBCKOTO W3JIYyUYECHHH, €CTECTBEHHBIM
paroOaKTUBHBIN (POH, KOCMHYECKHE Iy4Yd, PaJHOaKTHUBHOE HU3TyUYCHHE
OPUPOJIHBIX MMHEpANOB, [EHCTBUE pPAJMOAKTUBHBIX W3JIyYCHUH Ha
OpraHu3M 4YelloBeKa), NMPH ATOM MEPEeBOAUTH MPAKTHYECKYIO 3a7adyy B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOMICTBa (NPHU3HAKU) (PU3NYECKUX
SIBJICHUU;

OTKCHIBaTh M3yUYEHHBIC CBOMCTBA TN M (PU3NYCCKUE SIBICHUS, UCIOIB3YS
¢busznyeckue BENUYMHBI (CpEOHSI W MTHOBEHHAas CKOPOCTh Tela Npu
HEPAaBHOMEPHOM JIBKEHUH, YCKOpPEHHE, MepeMelleHue, IMyTh, YIJoBas
CKOpPOCTb, CHJIa TPEHHs, CWJIa YNPYroCTH, CHUJa TSKECTHU, YCKOpPEHHE
CBOOOMHOTO TAJCHHs, BEC Tela, HWMIYJIbC Tela, WMITYJIbC CHIIBI,
MEeXaHW4YecKas paboTa W MOIIHOCTb, MOTEHIMANbHAS JHEPIrHsl Tena,
MOJIHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLHUATIbHAS 3HEPTUs CKATOU
OpYXUHbI, KHHETUYECKas HHEprusi, IOJHAs MeEXaHW4YecKas >SHEpIus,
NepUO/I U YacToTa KoJeOaHul, UTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKa3aTeb MPETOMIICHUS CPEbl), TPU ONMUCAHHUH
NPAaBUJIBHO TPAKTOBATh (U3MUECKUN CMBICT HUCIOJIB3YEMBIX BEIWYHH,
0003HAYCHUSA U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUUHY C APYTMMHU BEIUMYMHAMH,
CTPOUTH TPa(UKH U3YUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (QU3NYECKHE SBICHUS W MPOIIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS DHEPIMH, 3aKOH BCEMHUPHOTO TITOTCHHS,
OPUHLUI CYyHEepHo3UIUN CHJ, NPUHLUUI OTHOCUTeNnbHOCTH [anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPAKECHUS U
MPETOMIICHUST CBETa, 3aKOHBI COXPaHEHHs 3apsSA0BOTO U MacCOBOTO YHUCEI



IpHU SIICPHBIX peakuusX, MpU 3TOM J1aBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECChl UM CBOMCTBA TeJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOIO XApPaKTepa: BBIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB C ONopol Ha 2—3 W3YYEHHBIX CBOWCTBA (PM3MYECKUX SIBICHUMH,
(U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3anayu  (OmMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI:. HAa OCHOBE aHAJIM3a YCJIOBHUS 33Ja4M 3alMChIBATH KPAaTKOE
YCJIOBHE, BBISBIIATH HEJOCTAIONINE WM M30BITOYHBIE JIaHHBIE, BHIOMPATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE TSl PEUICHHS], TPOBOAUTH PACUEThHI U
OLICHHWBATh PEAJIUCTUYHOCTh IMOJYUYEHHOTO 3HA4YeHHUA (PU3UUECKOU
BEJINYMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(U3HYECKUX METOJOB, HCIOJIb3ys OMHCAHUE HCCIIEIOBAHUSA, BBIICISThH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPsJIKa
IPOBEICHUS  MCCIEIOBAaHUsA, J€JIaTh  BBIBOJABL, HWHTEPIPETUPOBATH
pe3yJibTaThl HAOJI0IEHUH U OIIBITOB;

IPOBOJUTH OMNBITHl 110 HAaOMIOACHHUIO (U3MUECKUX SBJICHUH WU
(¢u3MUecKuX CBOMCTB Ten (M3yuyeHHe BTOpPOro 3akoHa HploToHa, 3akoHa
COXpaHEHUsl PHEPrUH, 3aBUCUMOCTb MEpHOJAa KOJeOaHWW MPYKHMHHOIO
MasTHHKA OT Macchl Ipy3a U JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATY/Ibl MAJIbIX KOJIEOAHUH, IPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, U3YyYEHUE CBOMCTB M300pa)keHus B
IUIOCKOM 3€pKajle M CBOMCTB HM300pakKeHUs NpeaMera B coOuparouien
JMH3€e, HAOJIIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY H3 H30BITOYHOTO Habopa
o0Opy0oBaHuUsl, OINHUCHIBATH  XOJI OMNbITAa W  €ro  pe3yJibTarhl,
(dhopMynupoBaTh BEIBOJIBI;

MPOBOJIUTH MPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, Onpeness
cpeqHee 3HAYCHHE W3MEpPSIeMON BeaMYuHbI ((POKyCcHOE paccTosHHE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcO0a HU3MEpPEHHUS
(M3MepUTENILHOTO TTPUOOpa);

MPOBOJIUTh HCCIIEIOBAHUE 3aBUCHUMOCTEH (U3MUECKMX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM (3aBHCHUMOCTb IIyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HayaJbHOM CKOPOCTH, NEpUOAa
KoJIe0aHUIl MaTeMaTHYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTPaKE€HUs CBETa OT yIJia MaJeHUs U yriia MpeiloMIICEHHsS OT yria



NajieHns): IUIAHUPOBATh HCCIENOBAHUE, CAMOCTOSTENFHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH
(Gbu3NYecKuX BEIWYHMH B BUAC TAaONUIl U TpaUKOB, JeJaTh BBIBOIBI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYUH (CPEmHss
CKOpPOCTh M YCKOpDEHHE Tella TpPH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHUE CBOOOJHOIO MaAeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKCHHs, MEXaHHM4ecKas padoTa M MOIIHOCTb, YacToTa H
nepuoj KojeOaHWW MaTeMaTUYecKOro U NPYKUHHOTO MAasiTHUKOB,
ONTHUYECKass CHJa COOMparIIeld JIMH3bI, PpPaJUOaKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTANIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPCHHUSI, CIEIYs MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAUEHNE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C yUETOM
3aJJaHHOW MTOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paToOpHbIM
0o0opyI0oBaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (QU3NYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONIIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJENbh aTroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SIPa;

XapaKkTepu30BaTh MPHUHIMIBI JCHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX OMHCAHUA (B TOM YHCIE:
CHHMIOMETP, NATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMEpHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHHM U HEOOXoauMble (hU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU HM3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUECKUX IPOIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHUI B IJIOCKOM 3€pKalie U coOOUparole JTMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHMOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B TOBCETHEBHOM
KU3HU JUIsl obecriedeHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbSI U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KAIOIIEH CpeIe;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3HUECKOTO COJEP)KaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIIHPYsI TIOMCKOBBIN 3alpoC, HAXOAUTh



MyTH OINpPEAENICHNs IOCTOBEPHOCTU MOIYyYEHHON MH(POPMALIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUN U TONIOJIHUTENBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAay4HO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXkaHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetd IHTEepHET, BiIafeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTIYIO;
co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILECHHS Ha OCHOBE
uH(POPMAllMM W3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOrO coAepKaHUs,
nyOJMYHO IPEJCTABISTh Pe3yIbTaThl IPOEKTHOM WM UCCIIEI0BATEIbCKON
NEATEIBHOCTH, IMIPU 3TOM TIPAaMOTHO  HCIOJB30BAaTh  U3YYEHHBIN
MOHATUUHBIN anmapar Mu3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE MpE3eHTaluedl ¢ Y4YETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Konun4yectBo yacos DJICKTPOHHBIE
Ne HaumenoBaHue pa3jie/ioB U TeM (uu¢posbie)
Kontpoabubsie IIpakTuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
Pasneu 1. ®usnka u e€ posib B IO3HAHUM OKPY’KAIOLIEro MUpPa
bu6mmorexa [IOK
1.1 dusuka - Hayka o IPUPOJIE 2
YKa O HpHpOA https://m.eds00.ru/7f416194
buo OK
1.2 Ddusnueckue BEINYUHBI 2 1 nosmorexa 11
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAaYYHBIN METOI ITO3HAHUSI 2 1 bubnmorexa [IOK
’ ¥ A https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Paznen 2. IlepBoHayasibHble CBeJIeHUS 0 CTPOEHUHU BellleCcTBa
bu6mmoreka [{OK
2.1 CTtpoenue BeliecTa 1
ThOCHHE BetecTs https://m.edsoo.ru/7f416194
29 JBH>KEHME 1 B3aUMOJIEVCTBHE YaCTHI] ) | bubnnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 Arpera € COCTO elecTBa 2
Tperatibl TOARIL BEIHECTR https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMojieiicTBUe TeJl
bubmuoreka [JOK
3.1 Mexannueckoe JKEHHE 3
XA ABIDREHA https://m.edsoo.ru/7f416194
3.2 Huepnus, macca, IIOTHOCTh 4 1 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
bu6mmoreka [{OK

3.3 Cuma. Bune! cun 14 2
https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B
41 [aBnenue. Ilepenaua naBieHus: TBEPABIMU 3 bubnuorexa [JOK
’ TeIaMH, )KUAKOCTIMHA 1 Ta3aMH https://m.edsoo.ru/7f416194
b K
4.2 JlaBiaeHne KUJIKOCTH 5 nomorexa O
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(HEPHOC JaBiIcHHC https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEpPIrus
b K
5.1 Pabora u MoItHOCTE 3 1 nomorexa O
https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 nommorexa O
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CAIHCCRA SHEPTIE https:/m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12



8 KUIACC

KounuectBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/m P Konrpoabusie IIpakTHyeckue (uhp )
NPorpamMmMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJeHUs
b K
1.1 CtpoeHue 1 CBOMCTBA BEIllECTBA 7 nomorexa O
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1
CIUIOBBIC TPOTECeht > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpruyeckue 1 MAarHMTHbIE SIBJICHUS
1 DneKTpuYeCcKue 3apsiibl. 3apsyKEHHBIE Tella 7 | bubmuorexa [JOK
) U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
2.2 IT i 5 2 2 7
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 0 hitps-//m.cdsoo.ru/7i4181 ce
2.3 MarnuTHbI€ SIBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
2.4 2 4
JICKTPOMATHMTHAS HHAYIIWA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5



9 KUIIACC

KounuectBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/m P Konrpoabusie IIpakTHyeckue (uhp )
NPorpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUsI
11 MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 10 | bu6mmoreka [IOK
’ OIKMCaHUS https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.2 BzanmoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.3 3aKOHBI COXPaHEHHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznen 2. Mexann4yeckue Koje0aHusi U BOJTHbI
bu6mmorexa [{OK
2.1 M 0 7 3
CXAHITICCRNC KOTCOANMA https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [JOK
2.2 MexaHu4eckue BOJHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiieKTpOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMArHuTHOE T0JIE U 6 ) bubanorexa [HOK
’ DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Paznen 4. CBeToBbIE sIBJICHHSI
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubmuorexa [JOK



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

4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue 6eoro cBeTa B CIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 5. KBanToBbIC SIBJICHUSA
bubmuoreka [JOK
1 41 4 1
5 CIyCKaHUE U MOTJIOIIEHUE CBETa aTOMOM hitps:/m.cdsoo.ru/7i4 1 a4a6
bu6nmorexa [JOK
2 1
> CTpocHHE ATOMHOTO 31pa 6 https://m.edsoo.ru/7f41a4a6
bu6nuorexka [JOK
. A 1 1
>3 AICPHPIC peartiian ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pasnea 6. [loBTopuTe1bH0-000011a10 1M MOAYJIb
6.1 [ToBTOpenue n 0000IIEHNE COIEPIKAHUS 9 ) bu6nuoreka [IOK
' Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41ad4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27






IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero H3ydeHusi oOpa3zoBaTeibHbIE

padoTsbI padoTsbl pecypesI

®usnka — HayKa 0 IPUPOJE.
SIBnenus npupoasl. Gusnyeckue 1
SABJICHUS

MeXaHI/I‘leCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC, 1
CBCTOBBIC, 3BYKOBLIC ABJICHUA

duszruecKkue BEITMUUHBI U UX
U3MEpeHue

VYpok-uccnenosanue "N3mepenne
TEMIEPaTypbl IPU TOMOIIH
KUAKOCTHOT'O TCPMOMETPA U JaTYUKaA
TemnepaTrypsl"

Kax ¢usuka u qpyrue ecTeCTBEHHbIE
HayKHU U3Y4aroT NPUPOY.

. bubmuoreka [JOK
EcTecTBEeHHOHAY4YHBIN METO/T 1

https://m.edsoo.ru/ff09f72a

no3HaHus. Onucanue GU3HIECKuX
SIBJIEHUH C IIOMOIILIO MOJEIEN

VYpoxk-uccnenosanue "[Ipoepka
TUTIOTE3bI: TATLHOCTD MOJIETA IIAPHKA,
MyMCHHOTI'O TOPU30HTAJIBHO, TEM
OoJtbirie, yeM OOoJIbINe BhICOTA MycKa'




Crtpoenue BemiectBa. OMBITHI,

bubnuoreka [JOK
7 JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
https://m.edsoo.ru/ff09fe0a
BelecTBa
bubmuoreka [JOK
8 JIBMIKeHHE YacTHIl BEIIECTBA
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110
9 HaOJFOICHUIO TETJIOBOTO PACITUPEHUS
razoBy
10 ArperatHbie COCTOSIHUSI BEIIECTBA
B3anmocBsA3b MeX1y CBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmmoreka [JOK
aTOMHOMOIJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHBIX COCTOSTHUHN
BOJIBI
MexaHnueckoe OBIKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
IBHKEHUE
but6mmoreka [JOK
13 Ckopoctb. EAUHUIEI CKOPOCTH
p A f p https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUSA bubnmorexa [IOK
M P https://m.edsoo.ru/ff0a0ae4
HNuepnud. 3aKkoH HHEPLIUH.
15 B3aI/II)Mo;[eI‘/'ICTBI/Ie TeJIpKaK IpUYHHA bubnmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTH JIBIXKCHUS TEIl
16 [LnotHOCTSH BelecTBa. Pacuet macchl bubnuorexa [JOK
1 00beMa Tella 0 €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue



TUIOTHOCTH TBEPAOTO TEJa»

Pemenne 3aga4g mo reme "I11oTHOCTE

but6mmoreka [JOK

18
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTHKa
19 B3aumoeiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTSHKEHUS
(medhopmanun) mpyKUHBI OT
MPUIOKEHHOMN CUIIBI)
21 SBnenne Tarorenus. Cuia TSHKECTH
CBsi3b MEX]1y CHIION TSKECTH U
N bubmuoreka [JOK
22 Maccoii tena. Bec tena. Pemenue
https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cua tsoxectu”
73 Cuna TspKecTH Ha IpYrux IUIaHETax. bubnmnorexa [JOK
DuU3nYECKUE XapaKTEePUCTUKU TUTAHET https://m.edsoo.ru/ff0al502
bubnmnorexa [JOK
24 N3mepenue cui. unamomerp nommoreka L
https://m.edsoo.ru/ffO0al 8cc
but6mmoreka [{OK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CiioxeHue IByX CUJI, HallpaBJIECHHBIX
. . bubmuoteka [JOK
26 10 OJTHOM MPSIMOIA.
. https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHUIT
7 Pemenue 3amay o reme
"PaBHOelicTBYIOIIAS CHIT"
73 TpeHue CKOJIbKEHHsI U TPEHUE TTOKOSI. bu6muoreka [IOK
TpeHue B npUpoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3yueHue bubnmnoreka [JOK




3aBUCUMOCTH CUJIbI TPCHUA
CKOJIBYKCHUS OT CHJIBI JaBJICHUS U
XapakTepa COMPUKACAIOIIIXCS
MIOBEPXHOCTEI»

Pemienue 3amad Ha onpeneneHme

https://m.edsoo.ru/ff0alcc8

30 PaBHOAECHCTBYIOIIEH CHJIIbI
Penrenue 3anau o remam: «Bec

31 Tenay, «['padpudaeckoe n3ooOpaxeHue bubnmnorexa [JOK
cuy, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbHas paboTa mo temam:
«MexaHnnueckoe IBHKEeHHE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe nzo0paxeHue cu,
«Cumb»

13 Jasnenue. CriocoObl yMEHbBIICHUS U bubmuoreka [JOK
YBEIIMYECHUS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHUMOCTb

34 JIaBJICHMS Ta3a OT 00bEMa, bubnmorexa LOK

https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBiieHus: TBEPIBIMU
35 Teﬂl:;MﬂI/I, )KIfI[KOCT?IMI/I u E;[SaMI/I. 3akoH bubmorexa LHOK
https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBneHue B )KUIKOCTH U Tase, bubnmnoreka [JOK
BBI3BAHHOE JCHCTBHUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenue 3anau o teme «/laBneHue B bubnuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

38 CooOmraromuecs cocyabl bubnuoreka [JOK




https://m.edsoo.ru/ff0a2970
bubnnoreka [JOK

39 r i
B R https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoit
JKUIKOCTHEIM HAacoC
Atmocdepa 3emin. [puanner
CYIIIECTBOBAHUS BO3IYIIHOU
41 O?OHJIOI{KH 3emun 3aByI/1](-:II/IMOCTI) bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTo JaBJIEHHS OT BBICOTHI
HaJl ypOBHEM MOPs
bubmuoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe faBieHue
A= dep A https://m.edsoo.ru/ff0a2b5a
43 H3mepenne aTMOCHEpHOTO 1aBICHUSI. bubmmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EpPHOTO
44 ABJICHUSI OT BBICOTHI HQ, OBHEM bubmorexa [TOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmocdepHoe bu6muoreka [IOK
JaBJIICHUE HA PAa3IMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amad mo teme
"AtMmocdepHoe naBieHue"
JlelicTBuE XKUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJO bubmorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlaboparopHas pabota «Onpenenenue
43 BBITAJIKUBAFOIIEH CHITHI, bubmuoreka [JOK

JICUCTBYIOILEH HA TEJO, TOIPYKEHHOE
B KHUJIKOCTb)

https://m.edsoo.ru/ff0a33fc




49

50

JlabopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
Tesa B BOJE OT 00BEMA MOTPyKEHHOU
B )KMJIKOCTb YaCTH TEJIa

[InaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

but6mmoreka [{IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
onpeJiereHue e€ rpy30noIbEMHOCTH"

52

53

54

Pemenne 3amau mo temam: «IlnaBanne
cyaoB. BoznyxomninaBanuey,
«JlaBieHHE TBEPBIX TN, )KUIKOCTEH
1 ra30By»

Mexanudeckas pabora

MomHocTh. EquHUIEI MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{82

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOU TIPU
MOABEME TI0 JIeCTHHUIE"

56

57

58

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha pbiuare

Konrponbnas pabora mo reme
«/JlaBneHue TBEPABIX TEN, )KUIAKOCTEH
1 ra3oB» / Becepoccuiickas
poBepoyHas paborta

PesepBHeIii ypok. Paborta ¢ TekcTamu
110 TeMe «J/laBneHue TBEPABIX Tell,

bubmuoreka [JOK
https://m.edsoo.ru/ffO0adffe




59

60

61

62

63

64

65

KUJKOCTEH U ra3oBy» / Beepoccwuiickas
poBepoyHas paborta

Pbiuaru B TexHUKE, OBITY U IPUPOJIC.
JlaboparopHast paboTa
«HccnemoBanue ycioBUil paBHOBECHSI
pbIyaray

Pemenue 3amau o reme «Y CIIOBUSA
paBHOBECHS pblUara

KoaddutmenT nonesHoro aeiicTBus
Mexanusma. Jlaboparopnas pabora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTHY

Pemenue 3aga4u no teme "Pabora,
MoImHocTh, KIT/T"

Mexanundeckas SHEpTHsl.
Kunernueckas u noTeHIMaIbHAS
JHEprus

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUn

VY pOK-3KCIIEPUMEHT 110 TeMe
"DKCIIEpUMEHTAILHOE OIPEEICHHE
U3MEHEHUs] KUHETUYECKON U
NOTEHLUAIBHON YHEPTUH ITPU
CKaThIBaHUH TeJa 110 HAKJIOHHOM
IUIOCKOCTH"

0.5

0.5

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4252

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

66

67

KonTponbhas pabota mo Teme
«PaboTta 1 MOIIHOCTb. DHEPTUs»

PesepBHblii ypok. Pabota ¢ Tekctamu

bubmuoreka [JOK




o teMme "MexaHndeckoe IBIxKeHue"

PesepBHeIit ypok. Paborta ¢ Tekctamu
68 o Teme "Pabota. MOIIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/ff0adee6




8 KUIACC

KounuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoabubie IIpakTHuyeckue
n/n Bcero H3ydyeHusi oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 Bubamorexa TIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPIOTO, KUJIKOTO U | bubmuoreka [JOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSTHHIMA |
BEIL[ECTBA HA OCHOBE IOJIOKECHUI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopgHbIe TeIa 1 Bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHuE M KallWJUISIPHOCTb. | bu6mmoreka [HOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
but6mmoreka [JOK
7 TennoBoe pacuupeHue U CkaTue 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKEHUS 1
YaCTHIL
9 Buytpennss sueprusi. CriocoObt | bu6muoreka [{IOK
U3MECHEHUS BHYTPEHHEW DHEPrUun https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 bu6mmoreka [IOK



Ypok-koupepenmus "IIpakTrueckoe
HMCIOIb30BaHNE TEIIOBEIX CBOIICTB

https://m.edsoo.ru/ff0a6412

bu6mmoreka [{OK

11
BELLIECTB U MATEPUAJIIOB B LEIISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KommuaectBo Temnorel. Y menbHast bubmuoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OalaHca. bubnmnorexa [JOK
eINI000MEH U TEIIOBOE PaBHOBECHE ttps://m.edsoo.ru/ff0a
T S p https://m.ed /ff0a7088
JlaGopaTopHas paboTa
14 "HNccnenoBaHue ABJIEHUS but6mmoreka [{IOK
TEIJI000MEHa MPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacuer konuyecTBa TEMIOTHI,
15 HEOOXOIMMOTO JIJIsI HarpeBaHUs Tela
Y BBIJIEJISIEMOT0 UM IPH OXJIAKJIECHUU
16 JlaGoparopHas padota "Onpeznenenue bubnmnoreka [JOK
yIEIbHON TEIIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y IeibHas TEIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IInaBneHue U OTBEpACBAHUE
p bu6mmorexa [IOK
18 KPUCTAUIMYECKUX TEIl. Y IeIbHAs
https://m.edsoo.ru/ff0a71d2
TEIIOTA IIJIaBJICHUS
19 JlabopatopHas pabota "Onpenenenue bu6mmorexa [JOK
yACIBHOM TEIJIOTHI IUIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobOpazoBaHue 1 KOHJEHCALIMSL. bu6mmorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. YneapHas temnora bubnuoreka [JOK



22

23

24

25

26

27

28

29

30

apooOpa3oBaHUs M KOHJICHCAITHH.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS
0T aTMOC(EpPHOTO JaBICHUS

Brnaxxnocts Bo3nyxa. Jlabopatopnas
pabora "Omnpenenenue
OTHOCHUTEJILHOM BJIaKHOCTHU BO3ayxa"

Pemienue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3ayXa

[IpuHIHIB pabOTHI TETIIIOBBIX
neurateneii. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

KIIJI TermmoBoro ABUraTes.
TemnoBkle ABUraTEIH U 3aIlUTa
OKpYKaroIIei cpeibl

3aKOH COXpaHEHHUS U MPEBPALICHUS
3HCpFI/II/I B TCILJIOBBIX HpOIICCCZlX

[ToarotoBka Kk KOHTPOJLHOM paboTe
1o Teme "TennoBkIe SBICHMUS.
N3meHeHue arperaTHbIX COCTOSIHUI
BenecTna"

KonTponbaas paboTa mo Teme
"TennoBele sABIcHUA. VI3MeHeHne
arperaTHbBIX COCTOSIHHI BemiecTa"
Onekrpusanus Ten. /[Ba pona
SJIEKTPUUECKUX 3apsi0B
VYpok-uccnenoBanue "DieKTpu3aIus
TeJl MHIYKIUEN U NPU
CONPUKOCHOBEHUM"

https://m.edsoo.ru/ff0a786¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a7c7¢c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae




B3anMopeincTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.

1 HanpskeHHOCTD 37EKTPUYECKOTO bu6mmoreka [IOK
noss. [IpuHImMn cynepno3uinuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TTONEN
Hocurenu anekrpuyeckux 3apsaoB.

33 OnemeHTapHbli 3apsa. CTpoeHue
aToma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHUs IEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEeHNE bubmuoreka [JOK
CBOMCTB AJIEKTPUYECKHUX 3aPS/I0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUN TOK, YCIIOBUS €TI0

36 cymecTBoBanus. Vlcrounuku bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AEKTPUYECKOTO TOKA

37 JIeficTBHS DIIEKTPUYECKOTO TOKA bubmmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 AJEKTPUYECKOTO T10JIsI Ha TPOBOAHUKHI 1
U TADJIEKTPUKH"

39 DIEeKTPUYECKUI TOK B METAJLJIax, bubnmnorexa [JOK
JKMIKOCTSIX M rasax https://m.edsoo.ru/ff0a9838

40 DNeKTpruYecKas Lielb U €€ COCTaBHbIE
4acTH
Cuna toxka. JlabopaTopHas pabora

41 "MU3mepeHue u peryaupoBaHUe CUITbI 0.5 bubmorexa [IOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DNEeKTpUUYECKOE HAMIPSKEHUE.

42 Boastmerp. JIabopaTtopHas pabora 0.5 bubmmoreka [JOK
"M3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a9%14
HarnpsxeHus"

43 CornpoTHBIeHHE MPOBOTHHUKA. bubnmnorexa [JOK
VY 1enbHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnmnorexa [JOK
MPOBOJHUKA OT €r0 JJIWHBI, IIOa N https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CeYEHUs U MaTepuana”
3aBUCHMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 75 yyacTka bubamorexa LOK

https://m.edsoo.ru/ff0aa44a
Lenu
JlaGopaTopHas pabora
"HccnemoBanne 3aBUCUMOCTH CUJIBI
46 TOKa, UAYIIEr0 YEPE3 PE3UCTOpP, OT 1 bubmorexa [TOK
https://m.edsoo.ru/ff0aa04e
COMNPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U NapasieabHOE
COEIMHEHMSI IPOBOJHUKOB
JlabopaTtopHas pabota "IIpoBepka

43 MIpaBWJIa CIOKEHMSI HAIIPSHKEHUN TTPpU | bu6mmoreka [IOK
MOCJIEAOBATEIIBHOM COEIUHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”

JlaboparopHas padota "IIpoBepka
49 MpaBUjIa JJI CHJIBI TOKA ITPU | bubnmnorexa [JOK

napauieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle




50

51

52

53

54

55

56

57

58

Pemenue 3agau Ha npuMEHEHNE
3akoHa OMa 715 pa3InyHOro
COEIMHEHUS POBOJIHUKOB

PaboTa 1 MOUTHOCTB EKTPHUECKOTO
Toka. 3akoH J[xoyis-Jlenma

JlabopaTopHas pabota "OnpeneneHue
paboThI ¥ MOIITHOCTHU AJIEKTPUIECKOTO
TOKa"

DneKTpuYecKre enH U MOTPpeOuTenn
ANEKTPUYECKOM SHEPTUU B OBITY.
KopoTtkoe 3aMbIkanue

ITocTosiHHBIE MarHUTEI, X
B3alMOJICHCTBHE

VYpok-uccnenosanue "MzyueHue
MOJIEH TIOCTOIHHBIX MAarHUTOB"

MarnutHoe nosie. MarauTHoOE I10J1€
3eMIIH U €ro 3HaUEeHUE IS KU3HUA Ha
3emie

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3aPSIJIbl.
3apspKEeHHbIE TeNa U UX
B3auMoencTBus. I[1oCcTOIHHBIN
3JEKTPUUECKUN TOK"

KonTponbhas pabota mo Teme
"DnexkTpudecKue 3apsbl.
3apsKEeHHbIE TeNa U UX
B3aumoiercTBus. IlocTOsTHHBIN
anexkTpudeckuil Tok" / Beepoccuiickas

bubnuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bubnnoreka [JOK
https://m.edsoo.ru/ff0ab660

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

but6mmoreka [{OK
https://m.edsoo.ru/ff0acOba

but6mmoreka [{JOK
https://m.edsoo.ru/ff0abd2c

but6mmoreka [IOK
https://m.edsoo.ru/ff0abea8
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60

61

62

63

64

65

poBepoyYHasi padboTa

PesepBHbIit ypok. Pabota ¢ TekcTamu
o teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
MpoBepoyHas paborta

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUUECKOT0 Toka MaruurHoe
M0JI€ KaTYIIKA C TOKOM

[IpumeHeHue IeKTPOMarHuTOB B
texHuke. JlabopaTopHas pabora
"N3yueHue qeiCTBUS MATHUTHOTO
M0JISI HA MPOBOJHUK C TOKOM"

DNeKTpOoABUTaTENb IOCTOSTHHOTO
Toka. Mcnonb3oBanue
JIEKTPOABHUraTeNeii B TEXHUUECKUX
YCTpPOMCTBAxX M HA TPAHCIIOPTE.
JlaboparopHas pabota
"KoHcTpyupoBaHue u u3yueHue
paboThI ANIeKTpoABUTATENS "

Onbitel @apazes. 3akoH
3JEKTPOMArHUTHON UHAYKIUU.
[IpaBuiio Jlenna

Onekrporereparop. CrocoOs
MOJIYYEHUS AIEKTPUUECKON SHEPTUH.
DIEeKTPOCTaHIIMU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMe "DIEeKTpUYECKHe U

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

but6mmoreka [IOK
https://m.edsoo.ru/ffOac1d2

but6mmoreka [JOK
https://m.edsoo.ru/ffOac74a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c




MAarHUTHBIE SIBJICHUS"

Konrponbnas padora o Teme

66 "DneKTpuuecKre U MarHUTHBIE
SIBJICHUS "

67 PezepHblil ypok. Pabota ¢ Tekctamu
1o teme "TeruoBele siBIeHAA"

68 PesepBHblit ypok. Pabota ¢ Tekctamu

no teMme "MarautHele sBiaeHus"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

bu6nuoreka [JOK
https://m.edsoo.ru/ffOacb14

but6mmoreka [{OK
https://m.edsoo.ru/ffOaccSe




9 KUIIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
[
Jlj;_n Tema ypoxa Bcero Kontpoabubie  Iparkririeckie il;;:eﬂl/lﬂ :gg)aiz?;:;eenbnble
padoThI padoTsbI pecypenI
MexaHudeckoe IBUKEHHE. |
MarepuanbHasi TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD bubmuoreka [JOK
MEXaHUYECKOTO ABUKECHUS ! https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsIMONIMHENHOE | bubnuorexa [IOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe nipsMoSIMHEITHOE
nBukeHue. CpeaHsis U MTHOBEHHas 1
CKOPOCTb
[IpssMonMHENHOE PAaBHOYCKOPEHHOE | bubnnorexa [JOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOIMHEHHOTO
PaBHOYCKOPEHHOTO JIBH>KECHMSL. 1
I'paduk ckopoctu
Jlabopartophas pabota "Omnpenenenue
YCKOpPEHUS Tella Ipu | | bub6nuorexa [IOK
PaBHOYCKOPEHHOM JABUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUI0CKOCTH"
CBobopnoe nagenue tei. OnbITH !
lanunes
PaBHOMEpHOE NBHXKEHUE T10 | bubnunorexa [IOK

okpykHocTH. [Iepron u yacrora https://m.edsoo.ru/ff0ae176




oOparteHus. JIuneitHas u yrionas

CKOpOCTH
10 [leHTpOCTpEMUTEIIEHOE YCKOPEHUE
1 ITepsriit 3akoH HetoToHa. Bextop bubmuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. bub6nuorexa [IOK
PaBHOelicTBYIOIIASA CHIla https://m.edsoo.ru/ff0ac72a
13 Tpernii 3axkoH HproTOHA. bubnumorexa [IOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEeHEeHHE bubmanoreka [HOK
3ak0HOB HrroTOHA https://m.edsoo.ru/ff0aeb6e
bubnuoreka [IOK
15 Cuuia ynpyrocti. 3axon ['yka https://m.edsocL).Iru/fanecaZ
16 Pemenne 3agaud mo teme «Cuiia
YIPYTOCTH
17 JIaboparopHas pabota «Omnpenenenne bubnuorexa [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cina Tpeis fgfﬁg;igg/imams
19 Pemenue 3amau nmo reme «Cuna bubmuotexa [JOK
TPEHUD» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuoreka [IOK
KO3 PHUIIHEHTA TPEHUS CKOIbKEHH" https://m.edsoo.ru/ffOaf8be
Pemrenue 3amau mo teme "3aKkoHBbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
2 Cuiia TSXKEeCTH U 3aKOH BCEMUPHOTO bubnunorexa [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




HagcHUs

VYpoxk-koHpepenuus "JIBuxeHue e

23 BOKPYT I'PaBUTALMOHHOTO LEHTpPa
(Conneunas cucrema). ['anaktuku”
Pemenne 3agad no teme "Cuia
bu6mmoreka [JOK
24 TSHKECTH M 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 [IepBast kocMu4eckas CKOPOCTb. bubnmorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraJIbHONW TOUKHU.
AOCOIIOTHO TBEPI0E TEIIO.
N bubmuoreka [JOK
26 PaBHOBecue TBEpaOTO TENa ¢
. " https://m.edsoo.ru/ffO0afe36
3aKpEIUIEHHON OChIO BPAILICHMUS.
MowmeHT cunsl. L{eHTp TssxecTn
PaBHOBeCHe MaTeprabHOW TOUKH.
AOCOIIOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpI0TO TEMA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuibl. LleHTp TsokecTn
73 Pemenne 3agau mo reme "MoMeEHT Bbu6mmorexa [JOK
cunbl. Llentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 TeMe "MexaHUUeCKOE IBIKEHUE bubmmorexa [IOK
. " ’ https://m.edsoo.ru/ff0b0408
BsanmopeiicTBue Ten
KontpoinbHas paboTa mo teme
" bubmuorexa [JOK
30 Mexannueckoe JIBUKCHHE.
. " https://m.edsoo.ru/ffOb06ec
BsaumopeiicTBue Ten
31 Nmnynsc Tena. Umnynsc cuiiel. 3aKoH bubnuorexa LIOK




COXpaHEHUs UMITyJbCa. YIIPYroe u
HEYIpYroe B3auMOCHCTBHUE

Pertennie 3agau mo reme "3akoH

https://m.edsoo.ru/ff0b07fa

bubmuoreka [{OK

32 COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koHpepeHuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
34 Mexanudeckas paboTa U MOIITHOCTh bubmorexa LHOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CUJIBI bubmnoreka I[IOK
YIOPYrOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHast pabota «OnpeneneHue
36 paboThI CHITBI TPEHUS TIPU
PaBHOMEPHOM JIBUYKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs3b 5HEprUU U paboTHI.
[TorenumanbHas SHEPTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa IOK
KHHETUYECKON YHEPrUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHKe
40 JlabopaTtopHas paborta «3yuenue bubnunorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHE U €TO bu6mmoreka [JOK
XapaKTePUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxaromue KojeOaHusl. bubmnoreka 1IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKHil ¥ Py>KUHHBINA

MasATHHUKHU



44

45

46

47

48

49

VYpok-uccienoBanue «3aBUCUMOCTh
neproa KojaeOaHul OT KECTKOCTH
MIPYKUHBI U MAcCHI Tpy3a»

[IpeBpanieHue 3Hepruu npu
MEXaHUYECKUX KOJeOaHMsIX

JlabopartopHas padota «Onpenenenue
4acTOThI U IIeproJa KojaeOaHuH
MPY>KUHHOTO MAsITHUKA»

JlabopatopHas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHOia KoJeOaHni
rpy3a, NOJBEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

Mexannyeckue BosaHbL. CBONCTBA

MCXaHHMYCCKHUX BOJH. HpOI[OJ'IBHLIe u
TIOIICPCUHBIC BOJIHBI

VYpoxk-koHpepenuus "MexaHuuecKue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckre BOIHBI"

bu6morexa [JOK
https://m.edsoo.ru/ffOb197a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubmnoreka I[IOK
https://m.edsoo.ru/ffOb2 1 fe
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53

54

3ByK. PacnipocTpanenuie u oTpaxkeHue
3BYyKa

Ypok-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa M BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC
Ypok-koH(pepeHus "YIbTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

[ToaroroBka K KOHTPOJILHOU PabOTE MO

bubmnoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmorexa [JOK
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58

59

60

61

62

63

64

TeMe "3aKOHBI COXPAHEHUS.
Mexanunueckue KojieOanusi U BOJIHBL"

KonTponbHas paboTa mo Teme
"3aKkoHbI coxpaHeHUsl. MexaHnueckue
KoJieOaHUs U BOJHBI"

DNEeKTpOMarHuTHOE MOoJIe.
DNEeKTPOMarHuTHbIE BOJIHBI
CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepermus "lkana
OJICKTPOMArHUTHBIX BOJIH.
Ucnonp3oBanne SJICKTPOMArHuTHBIX
BOJIH JI COTOBOI CBA3U"

Ypok-uccnenosanue "MzyueHne
CBOMCTB SJICKTPOMArHuTHBIX BOJIH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

Pemenne 3a/la4 Ha OIIPCACIICHUC
YaCTOThbI U OJIMHBI BHCKTpOMaFHHTHOﬁ
BOJIHbI

DneKTpoMarHuTHas MpUpo/ia CBETa.
CxkopocTtsb cBeta. BonHoBBIE cBOWCTBA
cBeTa

Hcrounuku ceera. [IpsmonuneitHoe
pacnpocTpaHeHue cBeTa. 3aTMEHUS
Connua u JlyHsl

3aKOH OTpa)kK€HUs CBETA. 3epKaia.
Pemenue 3aga4 Ha npuMEeHEeHHE
3aKOHa OTpaKeHHsI CBETa

[Ipenominenue cBera. 3aKoH

https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2fe6

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6e

bub6nnoreka IIOK
https://m.edsoo.ru/ff0b31d0

bu6morexa [JOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmorexa [JOK




IMpCIOMJICHUA CBETA

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

https://m.edsoo.ru/ffOb3aea

bubnmnorexa [JOK
65 Hcnonbs30BaHue MOITHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ffOb3c5c
OTpPaXXEHUs B ONTUYECKUX CBETOBOIAX
JlaboparopHas pabdota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanune "Bo3yx-cTekno""
Ypok-koHpepenuus "Mcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bubnuoreka [IOK
68 JIunzel. OnTHYecKas cuiia JTUH3BI 1
https://m.edsoo.ru/ffOb3f2c
. bubnunorexa [JOK
69 [TocTpoenue n3o0paxeHuit B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "OnpeneneHue
N bubmuorexa [{OK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM 1
CHBI CoBUpatoNeli MMH3b" https://m.edsoo.ru/ff0b4206
71 VYpok-koubepenius "OnTuiyeckre bubnuoreka [IOK
JIMH30BbIE TPUOOPH" https://m.edsoo.ru/ff0cOa7e
bubnmorexa [JOK
72 I'ma3 kak onrtuyeckasi cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "ederTo
3penusi. Kak coxpanutsb 3peHue"
Paznoxxenue 6enoro ceeTa B CIEKTP.
74 OmeiTel HetoTona. Crioxkenue bubmuoreka [JOK

CIIEKTpaJIbHBIX LIBETOB. [ucnepcus
cBeTa

https://m.edsoo.ru/ffOcOf4c




JlaboparopHast pabota "OnbITHI 11O
Pa3oKEHUIO OEJIOr0 CBETA B CIICKTP U

75 BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX Bu6nmorexa [IOK
P t pel P https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUU Yepe3 I[BETOBHIE
¢bunbTpe"
VYpok-nipaktukym "BoaHoBbie
76 CBOMCTBA CBETA: IUCIIEPCHUS,
uHTephepeHus u qudpakums”
77 Omnsite Pe3epdopaa u nnanetapuas bubnmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaeins aroma bopa
Hcnyckanue 1 morjiomnieHne cBera
79 atomoM. KBaHTeb1. JInHeluaTeie Bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0c144¢
CHEKTPbI
20 VYpoxk-npaktukyMm "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI bubmmorexa [IOK
8 A https://m.edsoo.ru/ffOc1672
22 Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
MOJICIIb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bubnnorexa IOK
H3oTomsl https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau no teme: bu6mmoreka [JOK
"PapnoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [lepuon nmonypacnana
Vpok-koH(DpepeHnus "PaanoakTUBHBIE
P Gep bu6mmoreka [IOK
86 W3IIy4eHUs B IPUPOJE, MEAULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHbie peakiuu. 3aKOHBI

bu6morexa [JOK
87 COXpaHEHHs 3apsI0BOTO U MacCOBOTO
https://m.edsoo.ru/ffOc1c58
qHCel

28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnmorexa [JOK
MAacChl M DHEPTUHA https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agad no treme "SAnepHbie
peakuun"

90 Peakuuu cuHTe3a U A€I€HUA SIAEp. Bbu6mmorexa [JOK
Ucrounnku sHeprun CosiHLA U 3BE3]T https://m.edsoo.ru/ffO0c1e88
Ypok-koupepenmus "Anepaas

91 sHepreTuka. JlencTBus
PaIMOAKTUBHBIX M3TyUYEeHUN Ha KUBbIE
OpraHu3mMbl"

[ToaroroBka K KOHTPOJILHOU PabOTE MO

9 Teme "DIeKTpOMarHuTHOE ToJIe. bubnuorexa [IOK
DNEeKTPOMArHUTHBIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanrtosrie sBneaus"

KonrtponsHas pabora o Teme

93 "DJIeKTpOMarHUTHOE IOJIE.
DNEeKTPOMArHUTHBIC BOJHBI.
KBanrTosrie sBneaus"
[ToBTOpEeHME, 0000IIECHUE.

94 JlabopatopHsie paOOTEI IO KypC bubmorexa HOK
" P pu P " ypey https://m.edsoo.ru/ff0c245a

BsaumoneiicTBue Ten
[ToBTOpeHue, o600meHne. Permenue
bu6mmoreka [JOK
95 pacyeTHBIX U KaYECTBEHHBIX 3aJa4 110
" " https://m.edsoo.ru/ff0c2572
Teme "TemioBbie Mpouecchl
96 IToBTOpeHue, 0000IIeHNE. Penmenue bu6mmoreka [JOK
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98

99

100

101

102

pacyeTHBIX U KAYECTBEHHBIX 3a7a4 110
teme "KII/ TennoBeix aBurareei”

IToBTOpenue, o6o0meHue. Pemenne
PACUCTHBIX U KAUCCTBCHHLBIX 3aJ1a4 110
teme "KII/] anexTpoycTtaHoBOK"

[ToBTOpEeHME, 0000IICHHE.
JIaGopatopHbie pabOTHI IO Kypcy
"CBeTOBBIE sABICHUSA"

IToBTOpenue, o6o0mmenue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHEI
COXpaHEHUsl B MeXaHukKe"

[ToBTOpenue, o600meHne. Pabora ¢
tekctamu o teMe "Konedauus u
BOJIHEI"

[ToBTOpenue, 06o6menue. Padora ¢
TekctaMmu 110 TeMe "CBeTOBEIE
saBieHus"

[ToBTopenue, o6o0menue. Pabora ¢
Tekcramu 1o teme "KBanToBas u
saaepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102

27

https://m.edsoo.ru/ff0c2a22

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2¢c52

bub6manoreka IIOK
https://m.edsoo.ru/ff0c2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bub6mnoreka IIOK
https://m.edsoo.ru/ff0c3044







MMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbrara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa30oBaTe/IbHOM NPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHus

1.1

HCIOJIB30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasinyaTth ABJCHHUA IO ONMHMCAHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE

1.3

1.4

pacro3HaBaTh TPOSIBIIEHHE H3YyYCHHbIX (PU3MUECKUX SIBJICHUN B
OKpY’KaIOIllEM MHUpE, B TOM yucie (U3NYECKUE SBICHUS B MPUPOJE,
IIPU 3TOM INEPEBOAMUTH MPAKTHUUYECKYIO 337a4yy B y4eOHYIO, BBIICIATDH

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONMCHIBaTh HU3yYCHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCHONB3Ysl (U3MUECKHE BEIWYHMHBI, IPU ONUCAHUM TMPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOIB3yEMbIX BEIHYUH, WX
0003HaUYEHUS U eAUHUIIBI (PU3NUECKUX BEIMYMH, HAXOAUTH (GOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/IBI/I‘-IGCKI/IX BCIINYHNH

1.5

1.6

1.7

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHHUS U TPOIECCHI,
UCIIONIB3YSl M3YyYEHHbIE 3aKOHBI, MPU JTOM JaBaThb CIOBECHYIO
GOpMyIIMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTH4YeCKOe

BbIpa)KEHHE

OOBSACHATh (PU3NYECKHUE SIBJIICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
yucie M B KOHTEKCTE CHUTyallMid MPakTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATh PUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHHe M3 1 — 2 JOrMYecKux IIaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJICHUH, (PU3NMUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

pemaTtb paC‘IéTHLIC 3aJa4yu B 1 -2 ﬂeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U



1.8

(dbopMyIIbI, CBSI3BIBAIONTNE (DU3MUECKUE BEIMIMHBI: HA OCHOBE aHAIN3a
YCIIOBHS  3aJla4dl  3alMChIBATh KPAaTKOE YCIOBHE, IMOJICTABISAThH
¢u3nueckre BeITUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIIPAaBOYHLIC JAHHEBIC, H€O6XO,Z[I/IMLIC IJId pClICHUA 3a1a4, OUCHHUBATDH

PEATUCTUYIHOCTD TTOJTYYCHHOW (PU3NUECKON BETUYUHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYHO PEIIUTh TPHU ITOMOIIH
bu3NYEeCKUX METO/JO0B, B ONHCAHUU UCCIEJOBAHUS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumoresy), pasivyarb U
MHTEPIPETUPOBATh IMOJIYYEHHBIH pe3yJabTaT, HaXOAUTh OLIMOKH B

XO0JE€ OIbITa, A€J1aTb BBIBOJBLI 11O €T0 PE3yJIbTaTaM

1.9

1.10

NPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
(¢U3MYEeCKUX  CBOWMCTB  Tel:  (opMylIHpoBaTh  TPOBEpSEMbIC
NPEINONIOKEeHUs,, coOupaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO
000pyIOBaHUs, 3aIUCHIBATH XO/I OIBITa U (JOPMYIIUPOBATH BHIBOJIBI

BBINOJIHATH TIPSIMBbIE U3MEPEHUS] C HCIOJIb30BAHWEM AaHAJOTOBBIX U
UQPPOBBIX MPHUOOPOB, 3aMHCHIBATh MOKAa3aHUA TPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOW TTOTPENTHOCTH U3MEPEHUI

1.11

MPOBOJIUTH  WCCJICJAOBAHUE  3aBUCHMOCTH  OJHOW  (pU3HUECKOU
BEJIMYMHBI OT JPYroMl € MCIOJB30BAHUEM NPSAMBIX H3MEPEHHUI,
Y4acCTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCJICIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIIEAYS NPEMIOKEHHOMY TUUIaHY,
(UKCUPOBAaTh PE3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIC MPEJIOKCHHBIX TaOIUIl U TPAPUKOB, ATaTh BBIBOIBI

10 pe3yJIbTaTaM HCCIIEI0BAHUS

1.12

1.13

1.14

MPOBOJUTh KOCBEHHBIC W3MEPEHUs (PU3MUYECKUX BEIHYWH, CIIEHYs
NPEUI0KEHHON MHCTPYKIUH: TIPU BBITOJHEHUH U3MEPEHU coOupaTh
HKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYCHHE HCKOMOMU

BCJINYHHBI

CO6J'IIOI[aTI> IpaBujia TCXHUKH 0€e301IacHOCTH pu pa60Te C

nabopaTOpHBIM 000pyIOBaHHEM

YKa3bIBaTb  MPUHIUIIBL )Iel\/'ICTBI/ISI HpI/I60pOB n  TEXHHYCCKHX
yCTpOP’ICTB, XapaKTCpU3oBaTh IMNPUHIHAIIBI ,[[CflCTBPIH HU3YYCHHBIX
HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMu,
HUCIIOJIb3YA 3HaHUA (6] CBOMCTBaxX (1)I/I3I/I‘ICCKI/IX SIBIICHHI u

H€O6XOZ[I/IMBI€ (bI/IBI/I‘IeCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

1.16

NPUBOAUTH TPHUMEPHl (HAXOAWTh WHPOPMALUIO O TpUMepax)
MPaKTUYECKOTO UCTIOIb30BaHUs (DU3NYECKUX 3HAHUI B IMOBCETHEBHON
JKU3HU Ay obOecriedeHHWss O€30MacHOCTH Tpu  OOpamieHuu C
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbs U

COOJIIOICHHS HOPM DKOJIOTMYECKOTO MOBEICHUS B OKpYKalollel cpeae

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(popMaiuu B cetu MHTepHET B
COOTBETCTBHUHM C 3aJlaHHBIM I[IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAaHUM M IYyTEM CpPaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBLICTISATE MHPOPMAIMIO, KOTOpas SABISETCS NPOTUBOPEUMBONU WIIH

MOXET OBITh HEJOCTOBEPHOIT

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUU y4eOHBIX 3a/1aHui
HAyYHOTIONYJISPHYIO  JIUTEpaTypy  (QU3UYECKOTO  COAEpIKaHHS,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu IHTepHeT, Bnaxers
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(DOpMAIUU

13 OJJHOW 3HAKOBOMW CHUCTEMBI B APYTYIO

1.18

1.19

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1.1

COo3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMANHH (PU3UUECKOTO
COJZIepKaHus, B TOM YMCJE MYOJUYHO AeNaTh KpPaTKUe COOOIIECHHS O
pe3ylibraTaX TPOCKTOB WM YYEOHBIX HCCIICIOBAHUA, TPHU 3TOM
IrPaMOTHO UCIONB30BaTh HW3YYCHHBIN MOHATUHHBINA ammapar Kypca

(bI/I3I/IKI/I, COIIPOBOXKIATb BLICTYIIJICHUC Hpe3eHTaHI/IeI71

IIPU BBINIOJHEHUH Y4€OHBIX MMPOEKTOB M UCCIEI0OBAaHUI paclpeneiiaTh
00513aHHOCTH B TPYIMII€ B COOTBETCTBUU C MOCTABICHHBIMU 33/[A4aMH,
CJIEIUTh 3a BBHITIOJIHEHWEM TIUIaHA JIEUCTBHM, aJ€KBAaTHO OIICHUBATH
COOCTBEHHBI BKJIAJ B JCATENBHOCTh TPYMINbI, BBICTPAUBATH
KOMMYHHUKaTHBHOE B3aNMO/IeICTBHE, YUUTHIBAs MHEHHUE

OKPYXKAIOIIUX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM

00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0 00pa30BaHUs

HCIIOJB30BaTh IMMOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha



OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4HCiIe (U3NYECKUE SBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATH

CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHI

ONUCHIBATh HW3YYCHHbIC CBONCTBA Tel U (U3MUECKHE SBJICHHUS,
UCTIONB3ysl (U3MYECKHE BEIMYUHBI, INPU OMUCAHUU MPABUIBHO
TPakTOBaThb  (PU3MYECKUIl  CMBICA  MCIOJIb3YEMbIX  BEJIUYHH,
0003HAaYeHUS U eIMHUIIBI (PU3NYECKUX BEIHMYUH, HAXOJUTH (OPMYIIbI,
CBS3BIBAIOIME JaHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTh  TpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH

(hMBUYECKUX BEIMUUH

1.5

1.6

XapaKTCepUu3oBaTh CBOMCTBa TECII, (1)1/131/111601(1/16 ABJICHUS W IIPOLICCCHI,
HUCIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alliMCblBaTb €ro MaTr€MaTH4YCCKOC

BBIpAKEHHE

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluid TPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 1 — 2 HM3y4EeHHBIX CBOMCTBA

¢bu3nUecKkux ABICHUM, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3alaud B 2 — 3 AEWCTBUA, UCHOJb3YS 3aKOHBI U
(dhopmyIbl, CBs3BIBaIONTUE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHaIN3a
YCIJIOBUS 3a/1a4Ml 3allUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK
JAHHBIX JUIA pEIIeHHs 3a/Jadyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, IPOBOAUTh pacdy€Tbl U CPAaBHUBATH
IOJy4YEeHHOE 3HAadyeHue (U3MYECKOW BEJIUYMHBI C H3BECTHBIMHU

JaHHBIMH

paciio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO PpCHINTh IHpPHU IMOMOIIN
(1)I/I3I/ItIGCKI/IX MCTOHO0B, UCIIOJIB3Ys OIMMMCAHUC UCCIICAOBAHMs, BBIACIIATH
MMPOBECPACMOC MPCAINOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

IMPOBEACHWA UCCIICA0OBAaHMs, ACJIaTh BBIBOAbI

1.9

MPOBOANTH OIBITHl 0 HAONIOACHUIO (U3HUYECKUX SIBICHUH WIH
busznyeckux  CBOMCTB  Tenm:  (opmynHpoBaTh — IpOBEpsieMble

NPEINONIOKEHUs,, coOMpaTh  yCTAaHOBKY M3  TPEAJIOKEHHOTO



000pYZ0BaHUs, OIIMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

1.12

BBITIOJIHATH TMPSMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (HU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

M3MEPEHHN ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3HYECKOH
BEIMYMHBl OT JAPYrOM C HCIOJIB30BAHUEM IMPSAMBIX HW3MEPEHUI:
IUIAHUPOBATh MCCIIEIOBaHUE, COOHMpaTh YCTAaHOBKY M BBINOJHSATH
U3MEpEHus, cleaysd  IpPeUIOKEHHOMY  IUIaHy,  (PUKCHPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIHIl U rpaduKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICOAOBAHUA

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
cienysl TPENIOKEHHOW HWHCTPYKLUUH, W BBIYUCIATH 3HAYCHUE

BCINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TMpH  pabore ¢

abopaTOPHBIM 000PYI0BAaHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS HM3yYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMWCTB C OINOPOM HAa UX OIMUCAHUA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

¢du3nveckre 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOpbI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
NEKTPUYECKUX LENeld C IOCIeAOBaTEIbHBIM W  NapajuIeIbHBIM
COCIMHEHUEM  D3JIEMEHTOB, pa3lnyas YCJIOBHbIE 00O3HAYECHUS
AJIEMEHTOB DJIEKTPUUECKUX LIETIeH

OPUBOAUTH TNpHUMEPHl (HAXOAWTh HMH(OpPMALMIO O MpUMepax)
MIPAKTUYECKOTO UCIIOIb30BaHMs (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KM3HM i obecriedeHus: 0€30MacHOCTH MpH  OOpaleHHH C
npudopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3I0POBbS U
COOJIIOJICHUSI HOPM 3KOJIOTHYECKOT'0 MOBEACHUS B OKpYXKarollel cpeie
OCYILIECTBIATh NOUCK MH(POPMALUN (PU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIyTEM CpPaBHEHUs
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATh HHGPOPMALMIO, KOTOpas

SBIISICTCS IPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

UCTOJNB30BaTh TPU  BBHIMOJHEHHUM YYEOHBIX 3aJaHUi  Hay4yHO-



1.19

MOMYJISIPHYIO JIMTEPATYpy (PU3MUECKOro CoAep KaHMs, CIIpaBOUYHBIE
MaTepuanbl, pecypcsl ceru MHTepHer; BnageTh npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBanusi HHPOPMALUU U3 OTHOHN

3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOIICHHS,
0000mas uHGOpPMANMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
CONlep’KaHusi, B TOM 4YHCIIe MYOJIMYHO MPEICTaBISATh PE3yJIbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKOM JEATEIBHOCTH, MPU 3ITOM
rpaMOTHO UCIIOJb30BaTh M3YYEHHbIM MOHATUMHBIA amnmapaT Kypca

(GU3HKH, CONPOBOKIAThH BBICTYIJIEHUE MPE3EHTaLlUEN

1.20

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

1.4

NPY BBIOJHEHUN Y4YEOHBIX MPOEKTOB W MCCIENOBAHMN (PU3NUECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJadYaMM, CJIACAUTb 3a BbIIIOJHCHUCM IIJIaHA
JNICUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OIICHUBATh
COOCTBEHHBII BKJIa[ B ACATCIIBHOCTD TpYyIIIbI, BBICTpanBaTh
KOMMYHHMKAaTHBHOE  B3aUMOJCHCTBHE,  MPOSBIAS  TOTOBHOCTb

pa3pemaTh KOHQIHKTHI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
00pa30BaTeJIbLHON MPOrPaMMbI OCHOBHOT'0 00111€r0 00pa30BaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pasinyaTth ABJICHHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I'-IGCKO€ SIBJICHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3HUECKUX SBIICHUH B
OKpY’KaIollleM MHUpe, B TOM uucie (U3NYeCKue SBICHUS B MPUPOJE,
MIPH 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3aady B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

OIMUChIBATh H3YUYCHHBLIC CBOICTBAa TE€I H (1)I/I3I/I‘I€CKI/IG SIBJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘IGCKI/IG BCJIMYMHBI, IIpPU OIHMCAHUU IIPABHUIIEHO
TPAKTOBAThH (I)I/ISI/I'-IGCKI/Iﬁ CMBICJI HCIOJIB3YEMBIX BCJIMYHH,
0003HaYCHUS U CAWMHUIIbI (bI/IBI/I‘leCKI/IX BCJINMYNH, HAXOJUTH (I)OpMy.]'IBI,

CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIMYHMHY C JPYTUMH



1.5

BEIMYMHAMH, CTPOUTh  TpapuKHd  M3YYEHHBIX  3aBHCHMOCTEH

(l)I/I3I/ILIeCKI/IX BCIINYNH

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUECKUE SBIICHUS U TPOIIECCHI,
WCTIONIB3Ysl W3YYEHHBIC 3aKOHBI, TPH 53TOM JaBaTh CIOBECHYIO
GOpMyNHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKoe

BBIPA)KCHHE

1.6

1.7

1.8

1.9

1.10

OOBSICHATH (PU3MUYECKUE MPOIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluld IPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHUE U3 2
— 3 JOrMYecKHX ILIAaroB ¢ MOMOIIbKD 2 — 3 H3Y4YEHHBIX CBOICTBa

¢bu3nUecKux ABICHHUH, PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemars pacu€THble 3a7aud (OmMparouiecs Ha cuUcTeMy u3 2 — 3
YpaBHEHHIA), WCHONB3yS 3aKOHBI W  (OPMYIBI, CBSI3BIBAIOIINE
¢u3nueckre BEIMYMHBI: Ha OCHOBE aHAlM3a YCIOBHS 3a/auyd
3allUCBIBATh KPATKOE YCJIOBUE, BBISABJIATH HEJOCTAIOIUE  WIIU
M30BITOYHBIC JIaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusi, IPOBOAUTh Pacdy€Thl M OLIEHUBATh PEATUCTHYHOCTH

MOJIYYCHHOI'O 3HAUCHUA (1)H3PI‘1€CKOI>'I BCINYHHBI

pacro3HaBaTb l'IpOGJ'ICMBI, KOTOPBIC MOKHO PCHIUTh IIPHU I[MOMOIIU
(bI/ISI/I‘IeCKI/IX MCTOAOB, HUCIIOJIb3YA OIMMCAHUC HUCCICAOBAHMA, BBIACIIATH
MMPOBECPACMOC TMPCAIOJIONKCHNUC, OLCHUBATH IIPABUJIBHOCTL TMOPAAKa
MPpOBCACHUA HCCIICAOBaHHA, [JACJIaTb BBIBOABI, HWHTCPIPETHPOBATH

PE3YyJIbTAThI Ha6J'IIO,Z[eHPII>i 1 OIIBITOB

MPOBOAMUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WIH
(bU3NUECKUX CBOMCTB TEINI: CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 00OpYyIOBaHMUS, OMUCHIBATH XOJ OMBITA U €T0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

IPOBOAUTH MPU HEOOXOOUMOCTH CEPUI0 MPSMBIX H3MEpPEHHI,
ompenessis CpelHee 3HAuCHHE H3MepseMol BenuuuHbl ((PoKycHOe
paccrosiHue coOuparoeil JIMH3bI), 00OCHOBBIBATH BHIOOP CIIOCOOa

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

MPOBOANTH HCCIEAOBAHHE 3aBUCUMOCTEH (UBNYECKUX BEIHYUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM: TUTAHHUPOBATH HCCIICIOBAHHE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh PE3yIbTAThI

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCINYNH B BHIAC Ta6JII/IIII/I



I‘pa(i)I/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEIUYHUH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATh W3MEpPEHUs, Cienys MpPeaJoKeHHOW HHCTPYKIUH,
BBIUHCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh IIOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TMpH pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

1.15

pa3ianyaTh OCHOBHBIE NMPU3HAKU W3YUYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHalibHask TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIyd4, TOHKAas JIMH3a, IUIAHETApHas MOJENb aTOMAa, HYKJIOHHAas

MOZCIJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHIUINbBI JIEHCTBUA H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX OIMCAHUSA, HCIOJIb3Ys
3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHHA U HEOOXOIUMBIE

(dhu3HYecKre 3aKOHOMEPHOCTH

1.16

1.17

1.18

HUCIIOJIB30BATh CXEMBbI )51 CXEMAaTU4YHbIC PUCYHKH HN3YUCHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENbHBIX puOopoB u
TCXHOJIOTHYCCKUX IMPOUECCOB IpU PCHICHUU y‘Ie6HO-HpaKTI/I‘-IeCKI/IX
3aaa4, ONTUYCCKUC CXCMbI IJId TOCTPOCHUA H306p3,)KCHPIﬁ B IIJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTHH3e

NPUBOIUTH TMpUMEPbl (HAXOAWUTh UHGPOPMALUMIO O MPUMEPAX)
MPAaKTUYECKOTO UCIOIb30BaHUs (DU3NYCCKUX 3HAHUI B MMOBCETHCBHON
KU3HU i obOecriedeHusi 0€30macHOCTH TpU  OOpalieHuud ¢
npubOpaMy M TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3I0POBbS U

COOJTIOICHHS HOPM PKOJIOTUYECKOTO MOBEICHHS B OKpY Kalollel cpezie

OCYILECTBIATh MOUCK MH(POpMaMK GU3NYECKOTO CONEPKAHUS B CETU
WutepHer, caMocTosTeNbHO (OpMYIUpYys TOMCKOBBIM  3ampoc,
HaXOAUTh IIYTH  OINpENEJICHHUs]  JIOCTOBEPHOCTH  IOJYyYEHHOU
MHPOpPMALIMKM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTMOJIHUTEIBHBIX

HUCTOYHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHINIOJIHEHUM y4YEOHBIX 3aJaHUN  HAyIHO-
MOMYJISIPHYIO JIUTEPaTypy (pU3nueckoro cojaepkaHus, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu MHTepHer; BiaAeTh NOpUEMaMH

KOHCIIEKTUPOBaHUS TEKCTa, peoOpa3oBaHusi HHGOPMAIMU U3 OTHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

1.21

co3gaBaThb COGCTBGHHLIG MUCBbMCHHBIC W YCTHBIC COOGH.[GHI/ISI Ha
OCHOBE HH(pOpPMAIUU M3 HECKOJbKUX HCTOYHHUKOB (PU3UUECKOrO
coJiepKaHus, MyOJUYHO MPEACTABIATh PE3YyJIbTaThl MPOECKTHOW HIIN
HCCIIEIOBATENBCKOW  JEATENIbHOCTH, Ipyu  3TOM  TPaMOTHO
WCIIOJb30BaTh U3YYEHHbIN MOHATUMHBIN anmapaT U3y4aeMoro pasjaeina
GbU3MKK U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalued ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPHU BBITIONTHEHUHN YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKUX
MPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMHA 3aJadyaMu, CJICOUTh 3a BBIIIOJJHCHHUCM IIJIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OIICHUBATh
CO6CTBCHHLII71 BKJIaJ] B ACATCIIbHOCTD I pynHLI, BLICTpaI/IBaTB
KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISS FOTOBHOCTb

paspemiaTh KOHMIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KJIACC

Kon Kon

pasaeiia 3JIECMECHTA

IIpoBepsiemble 3J1eMEHTHI COACPKAHUS

®U3UKA U EE POJIb B TIO3BHAHWUW OKPYXXAIOIIEI'O MHUPA

1.1

1.2

1.3

1.4

1.5

®uszuka — Hayka O Tmpupoje. SBiIeHus NpHUPOABL.
@usnyeckue  SIBICHHUA: MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

Ousznueckue BeIMUMHBL.  M3MepeHune  (PU3UUECKUX
BenuunH.  Dusuueckue  npubopsl.  [lorpemmHocTts

n3MepeHnil. MexxayHapo/IHasi CUCTEMa €IMHULL

EcrtecTBeHHOHay4yHBII METOJ IMO3HAaHUA: HAOIIOJEHUE,
IIOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIABUKCHHE TMIIOTE3,
SKCHEPUMEHT TI0 TPOBEpPKE THUMOTe3, OOBsICHEHUE

HAOJIFOJAEMOT'0 SIBJICHUS
Onucanne GU3NYECKUX SBJICHUN C TIOMOIIBIO MoOIeel

[IpakTrueckue pabOTHI:

##H#PartH##lI3MepeHne pacCTOSHUMN.
###Par###I3mepenne 00bE€Ma KUIKOCTH W TBEPAOTO
Tena.

###Par###OnpeneneHue pasMepoB MaJIbIX TeJl.
###Par###I3mepenue  TemmnepaTypbl NOpU  [TOMOIIH

KHUIKOCTHOI'O TCPMOMETPA U JaTYUKa TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJAEHN A O CTPOEHMU BEILIECTBA

2.1

2.2

###Par#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbl, UX
pasmepbl.  OmbITBI,  JIOKa3blBAIOLIME  JUCKPETHOE
CTPOEHUE BElECTBA

###Par###/|Biokenne  yactunr  BemectBa.  CBs3b

CKOpPOCTH JABUMIKCHUA HaCTuIl C TEMIICP aTypofI.

BpoyHoBckoe nBmxenue, muddy3us

2.3

BzaumopeincTBre 4acTUIl BELIECTBA: PUTSIKEHUE U

OTTAJIKMBAaHHUC



###Parf#H## ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3aumocBs3p MExkIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX U MX ATOMHO-MOJEKYISPHBIM
CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTnueckue pabOThI:
###Par###Onenka quamerpa aToMa METOJIOM PSAOB (C
UCTIONB30BaHuEM (oTorpaduii).

2.6 #H##Par###OnbI T o HaOIIOAEHUIO TEIJIOBOIO

pacuIMpeHus ra3oB.
#H#Par###OnbITEI IO  OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOI'O MMPUTAKCHUA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe IBUKCHHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
#H##HPar#H##CKopocCTb. Cpenunsist CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKEHUHM. Pacu€r myTu M BpeMeHHU
JIBIKEHUS
SlBnenne uHepuuu. 3aKOH MHepuUMH. B3aumoneiicTBue
33 TEJl KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
Y ###Par### lnotHOCTh BemiecTBa. CBsI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEllleCTBA
3.5 Cua Kak XapakTepruCTHKa B3aUMOJICCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' HOMOIIbIO TMHAMOMETpA
37 ###Par###SIBnenue Tarorenus u cuna Tsbkectu. Cuiia
' TSKECTH Ha ApYrux miaaHerax. Bec Tema. HeBecomocTh
33 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoie U TEXHUKE
19 ##H#Par#H##Cllo)KeHHe CHJI, HAINpaBICHHBIX [0 OJHOMI
. npsiMoid. PaBHOIEHCTBYIOIIAS CUIT
3.10 [IpakTnueckue pabOThI:



OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBHIKEHUS
(wapuka B OKMIKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIA M Tak jainee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXKEHHS Opycka WM IIapukKa II0
HaKJIOHHOM  miIockocTH. OrmpeneneHne  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEeMOHCTPUPYIOLIHE
3aBUCHUMOCTb PacTsDKEHUs (nedopManuu) NpyKUHBI OT
NpUIOKEHHOW  cuibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COMMPUKACAIOIINUXCS HOBCpXHOCTGfI

dusnueckue SBICHUS B IIpHUpoAcC: MPUMEPLI ABMIXKCHUS C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B KMBOW U HEXXHMBOW IIPUPOJIE,
JeCTBUE CUIIBI TPEHUSI B IPUPO/IE U TEXHUKE
3.12 TexHuyeckue yCTpoucTBa: TMHAMOMETP, TOAIIMITHUKI

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

HaBnenune TBEpAoro tena. CrocoObl YMEHBIICHHUS H

YBCIUYCHUA NABJICHUA

I[aBJ'IeHI/Ie raza. 3aBHCUMOCTb JaBJICHUA ra3a OT O6’béMa,

TEMIIEpaTypbl

[lepenava maBneHus: TBEPABIMHU TEIAMH, KUIAKOCTIMU U

razamu. 3akoH Ilackans. [IlHeBMaTHUeCKHE MAIIMHEI

3aBUCHUMOCTh  JABJICHUS JKUAKOCTHU OT TIyOWHBI.
I'uapocratnaeckuit napagokc. CooOmiaronmecs coCyabl.

r UAPABIUMYICCKUEC MCXAaHU3MbI

Atmocdepa 3emnu u armoceproe nasienue. [IpuauHb
CyIIIECTBOBaHUS BO3AYIIHOW oOomouku 3emud. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JABIECHUS OT

BBICOTHI HaZl YPOBHEM MOPs

4.6

4.7

4.8

N3mepenue armocdepHoro maBinenus. [lpubopbr st
M3MepeHust aTMOC(HEPHOTO JaBICHUS

JleiicTBHe >KMIKOCTH W raza Ha TOTPYXKEHHOE B HUX
Teno. BrelTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena

[InaBanme ten. BoznyxomnnaBanue



4.9

4.10

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
00béMa TMOTPYXKEHHOM B JKUIKOCTH YACTH TeJa.
OrnpezenieHre BBITAIKUBAIOMICH CUIbL, IEUCTBYIOIIECH Ha
TENO, TOrpyXEéHHoe B  JKHIKOCTb.  [IpoBepka
HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLICH
CWJIBI, JIEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00bEMa
NOTPYKEHHOU B JKUJKOCTb YaCTU TeJIa U OT IUIOTHOCTHU
xkuakoctu.  KoHcTpyupoBanwe — apeomeTrpa  WIH
KOHCTPYMpPOBaHUE  JIOAKM M  OIpejelieHue e
Ipy30N0ABbEMHOCTH

®usnueckue  SABIEHUA B IPUPOAC:  BIUSHUE
aTMOC(epHOro AaBJIEHH Ha )KUBOM OpraHu3M, IIaBaHUE

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOMIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, THUIPABIUYECKUNA Tpecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC,

apeoMmeTp

PABOTA, MOIIIHOCTD, SHEPTI'A

5.1 Mexanudeckas pabota
5.2 Mexannueckass MOIIHOCTh
s3 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HaKIOHHAS
' m10ckocTh. [IpaBuiio paBHOBECHS phluara
54 [IpumeHeHne mpaBuiIa paBHOBECHS phlyara K OJIOKy
«3omotoe  mpaBuiIO»  MeXaHWkd.  KosddunmeHt
5.5 MOJIE3HOTO NeicTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHHKE
5.6 [ToTentnmanpHast SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprust
58 [Tonnast mexaHnuveckasi >HEprusi. 3aKOH H3MEHEHUS U
' COXPaHEHUS MEXaHUUYECKOH dSHEepTUn
59 [IpakTrueckue pabOTHI:




###Par#H##0npeneneaue padOTbl CUIBl TPEHUS IIPU
PaBHOMEPHOM JBW)KCHMHM Tella 10 TOPU30HTAJIBHON
nosepxHoctu. HMccnenosanue yciaoBUM —PaBHOBECHS
ppuara. Msmepenne KIIJ[ HakIOHHOM IJIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTUN

du3nyeckue SIBICHUS B npupoaec: pblHaru B TCIIC

5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBWXHBIA U
5.11 HETIO/IBIKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COlePKAHUS
pasaena 3J1eMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
. MoOJIeKyJl.  ONBITBI, MOATBEP)KAAIOIIME  OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYJISIPHOKUHETHYECKON TEOPUH
Mogenun  TBEpHOro, IKUAKOIO M razoo0pa3HOro
6.2 cocTosiHuil BemiecTBa. Kpucrammnueckue u amopgHbIe
Tena
OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeJ
6 6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEeopuun
6.4 CMaunBaHUE U KaWJUISIPHBIE SIBIICHUS
6.5 TermoBoe pacuIupeHne U coxaTue
6.6 Temneparypa. CBs3b TeMIepaTrypbl CO CKOpPOCTbIO
. TEIUIOBOTO IBMKEHUS YACTHULL
67 Buytpennss sneprus. CnocoObl H3MEHEHUS! BHYTPEHHEN
' SHEPIUu: Teronepeaya U CoBepIieHue padoThl
6.8 Buapl Teronepegaun: TEIONPOBOIHOCTh, KOHBEKIIHS,



H3JIIYyUYCHUC

KomnuectBo  TemnoTbl.  YIOenpHassT  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEIIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBepEBaHNE KPUCTATUIMUECKUX BEIICCTB.
' VY aenpHas TEIIOTA MJIaBICHUS
[TapooOpa3zoBanne 1  KoHaeHcauus. McnapeHue.
610 Kunenne. VYnpenbHas  Ttemmota mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TeMIIepaTypbl KUMIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIUIUBA. Y JebHas TeIIOTa CrOpaHus
[Mpuammnel  paboTel  TerwioBbix — aurarenei  KITJ]
6.15 TEIIOBOrO aBUrarteis. TeIIoBble ABUTrATENN W 3alluTa
OKpY’KaroIen cpeibl
3aK0H COXpaHEHHUs U MPEBPAIEHUS SHEPTHH B TEIIOBBIX
6.16
mporeccax
[TpakTuyeckue paboOTHI:
###Part##0nbITel M0 OOHAPY)KEHHUIO JIEUCTBHS  CHJI
MOJIEKYJISIPHOTO MPUTSKSHHUS.
###H#Par#H##0NbITBl 110 BBIPALMBAHUIO  KPUCTAJUIOB
ITIOBAPEHHOM COJIM WX caxapa.
#H#HPar###OnbpITE o HaOJIFOIEHUTO TEIJIOBOTO
617 pacHIMpeHHst ra30B, JKUJIKOCTEN U TBEPABIX TEll.

###Par###Onpenenenue gaBieHUs] BO3AyXa B OajuloHe
HINpULA.

#H##Par###OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JTaBJICHUST BO3JyXa OT €ro oOobéMa W HarpeBaHUs WM
OXJIAKICHMSL.

##H#Par###]IpoBepka rUNoTE3sl JTUHENHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA KUJKOCTH B TEPMOMETPUICCKOU



6.18

6.19

TpyOKe OT TeMIEepaTyphl.

###Par#Ht#Habnmronenue W3MEHEHUS BHYTPEHHEMN
SHEPTUM TeJla B pe3yJbTaTe TEIUIonepeaadyd U padboThl
BHEIIHUX CHII.

###Par#Ht#llccnenoBanue SBICHUS TEMJIOOOMEHa TpU
CMEILIUBAHUH XOJOJIHOW U TOPSTYEN BOJBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW TPU TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM I[TUIHHAPOM.

#H#Par#H##Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BCIIECTBA.

###Par###lccnenoBanue npouecca UCHapeHus.
#HH##Par###0OnpeneneHue  OTHOCUTEIBHOM  BJIaKHOCTHU
BO3/IyXa.

#H##Part##OnpenesieHue yJIeabHOW TEIUIOThI TJIABJICHUS

JIBJA.

dwusnveckre SBICHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKEHHE W KamWULIpHBIC SBICHHS B TPHPOJE,
KpUCTAIIBI B Tipupojie, u3nyuenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

WHEes, CHeTa.

TexHudeckue  yCTpOMCTBA:  KalMWJUIAPBL,  IPUMEPHI
WCIIOJIb30BAaHNsl KPHUCTAJJIOB, JKHJIKOCTHBIH TEPMOMETP,
JaTYNK TEMIIepaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPHI, MCHUXPOMETp, IMapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHU A

7.1

7.2

7.3

DnekTpu3anus Tei. J[Ba poaa 3JIeKTPUYECKHUX 3aps0B

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kynona
(3aBHCUMOCTh CHJIbI B3aUMOACUCTBHSI 3apSHKEHHBIX TNl OT

BCJIMYMHLI 3apAa0B U paCCTOSAHUA MCKIAY TeJ'IaMI/I)

BHCKTpI/I‘-ICCKOC ITOJIC. HaHpﬂ)KéHHOCTB QJICKTPUYICCKOTO

nosist. [IpyuHIMNO Cyneprno3unmuy 3JIEKTPUYECKHUX I0JEeH



(Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snexTpudecknx 3apsaoB. DJIEMEHTApPHBIN

7.4 anekTpudeckuil 3apsana. Ctpoenue atoma. IlpoBonHuku n
JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa
6 DNeKTpUYecKuid  TOK.  YCJIOBUSA  CYILIECTBOBaHUS
. 3NEKTPUUECKOr0 TOKA. MICTOUHNKHN NOCTOSSHHOTO TOKa
JeiictBus BIIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KHUJIKOCTAX U ra3ax
- Onektpuyeckas uenb. Cuia Toka. OJIEKTPUUYECKOE
. HaIpsHKEHUE
=9 ComnpoTuBiieHne MPOBOJIHHUKA. VneapHOE
. CONPOTHUBJICHUE BELIECTBA
7.10 3axon OMa 11 yyacTKa Lenu
IlocnenoBarenbHOE M MApajUIeIbBHOE  COEIMHEHUE
7.11
IIPOBOJHHUKOB
PabGota M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DJNEeKTpUYeCKUe LEeNud U TOTPEOUTENH 3IIEKTPUUYECKOU
. sHepruu B ObiTy. KopoTkoe 3aMbikaHue
IToctosiHHBIE MarHWTHL. B3anmozeiicTBHE MOCTOSHHBIX
7.14
MarHuToB
715 MaruutHoe mnosne. MarnutHoe mone 3eMIdM U €ro
. 3HAUEHHE IS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJ€ IIEKTPUUECKOTO TOKA.
. IIpuMeHeHne AIEKTPOMAarHuTOB B TEXHUKE
JlelicTBMe MarHMTHOTO MOJII Ha MPOBOJHUK C TOKOM.
17 DNEeKTpOoABUTaTENb MOCTOSIHHOIO ToKa. Mcnonbp3oBanue
. JJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHcIopTe
7.18 Oneitel  Papages.  SIBieHHe  2IEKTPOMArHUTHOMN



nHaykuuu. [pasuio Jlenna

DneKTporeHepaTop. Crioco0rn1 TTOJTyYEHUS
7.19 AJIEKTPUUYECKON JHEPIuHu. DNEeKTpOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTrueckue paboThI:

OnbIThl 10 HAOTIOACHHUIO SIEKTPU3AIUN T HHIYKITUEH

Y TIPU CONPUKOCHOBEHUH.

UccnenoBanue neMCTBHS SIEKTPUYECKOrO IO Ha

MIPOBOJTHUKH M TUDJIEKTPUKH.

COopka u mpoBepka pabOTHI 3JIEKTPUUECKOH Ienu

IIOCTOSHHOT'O TOKa.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne u peryampoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepes3

PE3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA M HANPSIKEHUS

Ha Pe3uCTOpE.

OnbIThI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTD

AIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIIA/IA MTOTIEPEYHOT0 CEYEHU U MaTepuaa.

[IpoBepka mpaBuiaa CIOXKEHHUS HANPSHDKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia [l CHIIBI TOKAa MPU MapauieIbHOM
CoeMHeHHH  pe3uctopoB.  Ompenenenue  pabOTHI
ANIEKTPUYECKOTO TOKa, MIAYIIETO 4Yepe3 PEe3nCTop.
OmpeneneHre  MOIIHOCTHM  3JIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMON Ha pe3ucTope. MccnenoBanre 3aBUCUMOCTH
CWJIBI TOKa, WIYIIETO Yepe3 JIAMIIOYKY, OT HAaINpsHKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MAarHHTHOTO B3aUMOJICHCTBUS IOCTOSHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO TOJIS MIOCTOSIHHBIX MarHUTOB MPU
uX oOBeNMHEHWHW U pasnaeneHud. MccnemoBanue
JIEACTBUSI JIEKTPUUECKOTO TOKA Ha MAaTHUTHYIO CTPEIIKY.

OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI




7.21

7.22

B3aUMOJCUCTBUA KAaTYIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HallpaBlieHWs TOKa B Karymke. l3ydenue

JleﬁCTBHH MAargoMuTHOrO IoJjii Ha IMPOBOJHUK C TOKOM.

KoHncTpynpoBanue U U3y4CHHE paboThI
DIEKTPOABUIATEIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHONM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SIBJICHUA BJ'IGKTpOMaFHI/ITHOI\/II HWHAYKIOWH:
HCCIICIOBAHUC W3MCHEHHMI 3HAYCHUS U HaIpaBJICHUA

HHAYKIOUOHHOI'O TOKA

dusuueckre SBICHUS B TMPUPOJE: IJIEKTPUUECKUE
ABIIEHUST B  atMocdepe, OIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE TOJe 3eMiu, apeid MmoICcoB,
POJIb MarHUTHOTO TIOJISL JJISI KU3HHU Ha 3emile, MOJISIPHOE

CHAHUC

TexHu4yecKkue yCTpOWCTBA: AJIEKTPOCKOMN, aMIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPUUYECKOH SHEPrHH,
3JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HAarpeBaTelIbHbIE
ANEKTPONPUOOPEI (mpumepsr), JJIIEKTPUYECKHUE
MIPEIOXPAHUTENN, DJIEKTPOMArHUT, 3JEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKa, FEHEPATOP IMOCTOAHHOT'O TOKA

9 KUIIACC
Kon
Kon snemenTa IIpoBepsiemble 3JI€MEHTHI COACPKAHUS
pazznena
MEXAHWYECKUE ABJIEHUA
Mexannyeckoe OBHKeHHE. MarepuanpHas — TOYKA.
5.1 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#HPart###HepaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE.
8.4 Cpenssis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPAaBHOMCPHOM JABUXKCHUU




VYckopenue. PaBHOyCKOpeHHOE HPSIMOJIMHENHOE

8.5
JBUKECHHE
8.6 #H##Par###CBo00onHO0e nagenne. OnbITe! [ anmunes
###Parf##PaBHOMEpHOE [IBJKEHUE 110 OKPYKHOCTH.
8.7 [lepuon m yacrora oOpamenus. JluHeiiHas U yrioBas
ckopocTH. LleHTpocTpemMurenbHOe yCKOpeHHue
8.8 ITepsbsIii 3akoH HeroTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpertuit 3akon HeroToHa
8.11 H#HPar#H#H#] [puHIUn cyneprno3uiuy Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par####Cwiia  TpeHMs: CUiIa TPEHUS CKOJIbKEHUS,
813 CHUJIa TPEHUS MOKOS, IPYTHE BUJIbI TPEHUS
##H#Par###Cuna  TsSDKECTH W 3aKOH ~ BCEMHUPHOTO
.14 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJICHUS
Hewxenue  tutaner  Bokpyr  Conunma.  Ilepas
815 KocMHU4ecKasi ckopocTb. HeBecoMoCTh U neperpysku
PaBHoBecue MaTepuanbHOM TOYKU. AOGCOIIOTHO TBEPI0E
8.16 oo
###Par#H##PaBHoBecue TBEPIOro Tela C 3aKpEIIEHHON
817 OChI0 BpameHusi. MomeHT cwibl. LleHTp Tsxkectn
8.18 Nmnynse Tena. U3menenue umiynbca. UMIynbe cuib
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 #H##Par###PeakTuBHOE JBUKEHUE
8.21 Mexanunueckasi paboTa U MOLTHOCTb
Pabora cun Tsbkectw, ympyroctd, TpeHus. CBs3b
822 SHEpPruu U paboThl
[loreHunanbHast SHeprus Tena, MOJHATOTO  HaJ
823 MOBEPXHOCTHIO 3eMIn
8.24 [ToTreHManbHas SHEPTUsl CHKATON MPY>KUHBI
###Par###Kunetnueckas  sHeprusi.  Teopema 0
825 KMHETUYECKON YHEPTUHU
8.26 #H##Par###3akoH coXpaHEeHUs MEXaHUYECKOW SHEPTUn



8.27

8.28

8.29

[IpakTuueckue paboThI:

OnpeneneHue cpeiHell CKOPOCTU CKOJIbKEHHsI Opycka
WIA JBIDKEHHS IIapuKa IO HAKIOHHOW IUTOCKOCTH.
OmnpezneneHue yCKOpPEHHUsl Tella IPU PABHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HauaabHON CKOPOCTH.
[TpoBepka rUNOTE3bI: €CIU IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTU MYTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
POMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT cCcuibl HOpManbHOro JaBieHusa. OmnpenencHue
Kod(duuuenta TpeHus ckoubxkeHud. OnpenencHue
KECTKOCTU MpYXHUHBL. OnpeneneHue padOThl  CHIIbI
TPEHUS TpU PABHOMEPHOM JBIDKEHHM Tela IO
TOPU30HTANILHON MoBepXHOCTH. Ompenenenne padoOThI
CWJIBl  YOPYrocTM  mpu  HoabéMe  rpysa ¢
UCTIOJIb30BAaHUEM  HETOJABMXKHOTO U TOABIKHOTO

0JI0KOB

duznyeckue SBICHUS B MPUPOJE: MPUIUBHI U OTJIMBBHI,
JOBUXKXCHHUC IIJIAHET COHHC‘IHOfI CHUCTEMBI, peaKTI/IBHOC
JIBUYKCHHE KUBBIX OPTraHH3MOB

TexHuueckue  yCTpOWCTBA:  CIUJOMETP, JATYUKHU

I0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenbnoe nBukeHne. OCHOBHbBIE XapaKTEPUCTUKU

o1 KOJICOaHMI1: TIEPHO/I, 9aCTOTa, aMILUTUTY/Ia
9.2 Maremarnueckuit u IIPYKAHHBIN MAasITHUKH.
' [TpeBpaieHre sHEPTUU MpU KOIeOaTEILHOM IBHKEHUU
93 3aryxatomue KoyiebaHus. BbIHYXIeHHbIE KoJeOaHMs.
' PesonaHc
Mexannueckue BoJHEL. CBOMCTBA MEXaHUYECKHUX BOJIH.
94 [IpogonbHbIE U TIONIEpEYHBbIE BOJIHBIL. J[TMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHn4eCKHUE BOJIHBI B



TBEPIOM TeJIE, CEICMUYECKUE BOJTHBI

9.5
9.6

9.7

9.8

9.9

3Byk. [')pomkoCTh 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
Wudpa3Byk u yabTpa3Byk

[TpakTueckue pabOThI:

Omnpenenenne 4acTOThl W TepHoja  KoseOaHMid
MaTEMaTUYECKOI0 MasTHHKA.

Ompenenenrne 4acTOThl W Tepuoja  KosieOaHWid
MPYKUHHOTO MasgTHHUKA

WccnenoBanne 3aBUCUMOCTH Tepuofa  KosieOaHMid
MOJBEHICHHOTO K HUTH Tpy3a OT JJUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Tepuoia  KoseOaHMi
MPY>KUHHOTO MAasTHMKa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepuosa KoJIcOaHMit rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbL. M3MepeHne yckopeHusi CBOOOIHOTO MaJIeHuUs
®dusnueckue SBICHUS B MPHUPOJIE: BOCIPHUATHE 3BYKOB

JKUBOTHBIMH, 3EMIJICTPACEHUE, CEUCMHYECKHUE BOJIHBI,

LIYHaMH, 3XO0

TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIIOJIb30BAHKE

yIBTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

BHCKTpOMaFHI/ITHOG II0JIC. QHGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH

103 OnekTpoMarHuTHas npupoga cera. CKOpPOCTh CBeETa.

' BosiHOBBIE CBOMCTBA CBETa

[TpakTuueckue pabOTHI:

10.4 W3ydyeHne CBOMCTB  3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITEHOTO TenedoHa
Ousnueckue SBICHUS B TPUPOAE: OHOJOTHYECKOE

10.5 JeicTBue BUJUMOTO, yIbTPauOIETOBOTO u
PEHTTEHOBCKOTO U3Ty4eHUN

10.6 Texnuueckue YCTPOWMCTBA: HCIIOJIb30BaHUE

QJICKTPOMArdUTHBIX BOJIH JJIA COTOBOM CBSI3HU
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CBETOBbBIE ABJIEHUA

11.1
11.2

11.3

114

11.5

11.6

11.7

11.8

11.9

11.10

11.11

JIyueBast monens cBera. MicTouHMKY cBETa
IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA

Ortpaxenue cBera. [Imockoe 3epkano. 3aKOH OTPaKEHUS

CBCTa

IIpenomnenne cBeTa. 3aKOH IIPEJIIOMIICHUS CBETA.

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA
JInnza. Xop ntyuen B JIMH3E

OnTnueckast cuctema ¢oToanmnapara, MHUKPOCKONa U

TCIJICCKOIIa

['ma3 kak onrtudeckas cucrema. biau3opykocTb U

JaJIbHO30PKOCTDb

Paznoxenue 6emoro ceera B ciektp. OnbiTel HhtoTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH CBECTa

[TpakTrueckue pabOThI:

###HPar###ccneqoBanue 3aBHCHUMOCTH yria
OTpa)XEHUsI CBETOBOTO JIy4ya OT yIJia MaJeHUsl.
###Par###I3yueHne  XapakTEPUCTHK  HM300paKEeHHS
IpeaMeTa B INIOCKOM 3€pKalle.

###HPar###ccneqoBanue 3aBHCUMOCTHU yriaa
IIPEJIOMJICHUSI CBETOBOIO Jiydya OT yIJIa MaJeHUs Ha
IPaHUILIE «BO3JIyX — CTEKIION.

###Par#t#lonyuenne  M300paXeHUl C  MOMOIIBIO
coOMparoIIe TUH3HI.

###Par###Onpenenenue  (QOKYCHOTO PpacCTOSHHUS H
ONTUYECKOH CHIIBI cCOOMparoIei TNH3BI.
###Par#H##0nbITl 10 pa3noXkeHuto OeIoro cBera B
CIEKTP.

###Par#H###ONbITbl TI0 BOCHPUATHIO I[BETa IPEAMETOB

IIpU UX HAOIIOACHUN Yepe3 LIBETOBbIE (PUITBTPHI

dusnueckue sBICHUS B npupoze: 3aTMeHuss CoilHIa u
JlyHbI, TIBE€TA TEN, ONTUYECCKUE SBICHUS B aTtMocdepe
(uBeT Heba, pedpakius, paayra, MUPax)

Texauueckue YCTPOMCTBA: OUKH, IIEPUCKOIL,



¢doToamnmapar, ONTUYECKUE CBETOBOIbI

12

KBAHTOBBIE ABJIEHUA

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

OmnbiTel Pezepdopna u muiaHerapHas MojEIb aToOMA.

Mopneins atroma bopa

I/ICHYCKaHI/Ie H HOOriaomcHHUE CBETa aTOMOM. KBaHTEI.

JIunenyaTeie CIIEKTPBI
PanunoaktuBHOCTh. Anb(da, 6eTa- 1 raMMa-u3TydeHHs

CTpOGHI/Ie dTOMHOI'0  sAJpa. HYKJ'IOHHaH MOACIIb

aTOMHOTO sapa. M30Tonsl

PannoaktuBHBIe TpeBpamenus. [lepuoa momypacmama

ATOMHBIX AACP

}InepHHe pCaKIuu. 3aK0OHBI COXpaHCHHA 3apsAJ0BOro 1

MacCCOBOI'O YHUCECII
3Hepm${ CBs3U ATOMHBIX AOCP. CBs13b MacCHl U SHECpPIrUun

Peakuun cunresa u nenenus suaep. MctouHuky sHEpruu

CouHIia 1 3B€31

Anepnas osHepreruka. JlelicTBUe  paguOaKTHUBHBIX

H3JIy‘-IeHPII>i Ha )XUBBIC OPIraHU3MbI

[TpakTuyeckue paboOTHI:

Halmronenue CIUIONIHBIX W JIMHEWYATBIX CIIEKTPOB
U3ITyYEHUS.

HccnenoBanne TPEKOB: M3MEPEHHUE SHEPrUU YacTHUIIbI
10 TOPMO3HOMY ITyTH (110 hoTorpadusm).

W3mepeHnne paaoakTUBHOTO (oHA

®usnueckue SBICHUS B IPUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢om, KOCMHUYECKHE JIyuu,
pPaAMOAaKTUBHOE U3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PAJUOAKTUBHBIX W3JIyYEHUH HA OpraHu3M

YCIIO0BCKa

Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ]LHHﬁ A03UMCETP, KaMEpa Bunscona



IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbl OCHOBHOTI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonnmanue ponau  (GU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
MU TO03HAaBa€MOCTH SIBICHUM MPUPOJBI, O POJIU OSKCHEPUMEHTA B
¢usuke, o cucremooOpasymomeil poaud (U3MKM B pPa3BUTHH
€CTECTBEHHBIX HayK, TEXHHKM M TEXHOJOTuH, 00 3BOJIOLUU
(GU3HYECKUX 3HAHUH M UX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPY)KAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOT Ui

3HaHUS O BHJAaxX MaTepud (BEIIECTBO M TMOJE), O IBIKCHHH Kak
CHoco0€ CyIIeCTBOBAaHUSI MaTEpUU, 00 aTOMHO-MOJIEKYIISIPHON Teopun
CTpOCHMsI BellecTBa, O (U3NYECKOM CYITHOCTU SIBICHUN TNPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3nyath SBJICHUS MO0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclio3HaBaTh MPOSBICHNE M3YYCHHBIX (PH3MUYECKUX SBICHUH
B OKpYXalOIIeM MHUpE, BBIJCNAsS HMX CYHIIECTBEHHBIE CBOWCTBA

(mpu3HAKH)

Brnanenne ocHoBaMM MOHATUHWHOIO amnmapara U CHMBOJHAYECKOIO
s3bIKa (PU3UKKA W UCTONB30BaHWE WX JUISl pelleHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tey, (U3UYECKUE SBICHUS U

MPOIIECCHI, UCTIONB3YS (QyHIaMEHTAIBHBIC H SMITUPHUYECKNE 3aKOHBI

YMeHne onuchBaTh HU3YYCHHBIC CBOMCTBA T€I U (I)I/I3I/ILIGCKI/I€ SIBJICHHUA,

MCTIONB3YS (PU3UIECKUE BETUINHBI

BrnageHnne ocHOBaMH METOAOB HAYYHOTO IIO3HAHUS C y4ETOM
coOmroIeHnst TpaBuil O€30MacHOro TpyAa: HabmoIeHne (PpU3nYecKux
SIBJICHUI

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCHEPUMEHTANBbHYIO YCTAaHOBKY



U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKIIMH, OMHUCHIBATH XOJ
OTIbITA U 3aMUCHIBATh €T0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBE/ICHUE TMPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITUUNH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOUpPaTh
AKCIEPUMEHTAJIbHYI0O YCTAHOBKY 10 HWHCTPYKUUH, BBIYUCIATH
3HaYeHHE BEJIWYUHBI U aHATM3UPOBATH MOJNYyYEHHBIC PE3YNIbTAThI C
Y4E€TOM 3aJaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
MPOBEJCHNE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMUIA;
CaMOCTOSITENILHO ~ COOMpPATh  JKCIEPUMEHTAIBHYIO YCTaHOBKY H
IIPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEACTaBIIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJE TaONIUIl U
rpadyKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOBI 110 PE3yIbTaTaM

HUCCICI0BaHUA

[ToHnmaHue  XapakTepHBIX  CBOMCTB  (u3Muyeckux  Mojenei
(MaTepuanbHas TO4Ka, aOCOJNIIOTHO TBEPJOE TEIO, MOAEITH CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeEJ, IUIAHETApHAas MOJENIb aToMa,
HYKJIOHHAasi MOJIeJIb ATOMHOIO siipa) U yMEHUE NPUMEHATh UX I

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmenue OoOBACHATH (PU3MUYECKUE MPOLECCHl U CBOMCTBA TEl, B TOM
qucieé U B KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISTh NPUUMHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3y4YEHHbIE CBOMCTBA (PM3UUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMmenue pemaTh pacuéTHble 3amauu (Ha Oa3ze 2 — 3 ypaBHEHHi),
WCTIONB3Ysl  3aKOHBI U (GOPMYJBI, CBS3BIBAIONINE  (PU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBATh KPAaTKOE YCIOBHUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEe0OXoAuMBIC IJisi €€ pelleHUs, UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOAMUTH PAcU€Thl W OLEHUBATh PEATHUCTUYHOCTH MOJYyYEHHOTO
3HaYeHUs (U3MUYECKON BEIMUYMHBI, YMEHUE OMPEIENSITh Pa3MEPHOCTh

(bu3nUecKoil BEeIMUNHBI, TOJTYYEHHON NP PeIIeHUH 3a1a4uu

YMeHue XxapakTepu3oBaTb IPUHLUIBI  JCUCTBHA TEXHUYECKUX
YCTPOHCTB, B TOM 4YHCIIE€ OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB M0 UX ONMUCAHUIO, UCHOJb3Yys 3HAHUSA O

CBOMCTBax (I)I/I3I/I‘16CKI/IX SIBIICHUN | HGO6XOL[I/IMBIC (I)I/I3I/I"IGCKI/IC



3aKOHOMEPHOCTHU

10

11

YMeHHe UCHONb30BaTh 3HAHUA O (PU3NYECKUX SIBICHUAX B
MMOBCETHEBHON JKM3HM JUIsi  oOecredeHuss OE€30MacHOCTH TpH
oOpamieHud ¢  OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXpAaHEHUS 3JI0POBbS M  COONIOJIEHUS HOPM
IKOJIOTMYECKOTO TOBEJEHUS B OKPYXKAIOIIEH cpeae; MOHUMaHHE
HEOOXOAMMOCTH TPUMEHEHHUS IOCTIKCHHH (DU3UKK M TEXHOJOTHMA

JJI1 paiuOHAJIBHOTO IMMPUPOAO0IIOJIE30BaHUA

OneIT moWCKa, TpeoOpazoBaHUs W TMpeAcTaBiIeHUS HHOpMAIUU
(bU3UYECKOTO CONEpPKAaHUSA C HCIOJNb30BAaHHEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OIEHUBATH JIOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE MMEIONINXCS 3HAHUH W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb P
BBINIOJTHEHUH Y4YEOHBIX 3aJaHUM Hay4YHO-MOIMYJISIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEpIKaHMsI, CIIPABOYHBIE MaTepUalibl, PECYpChl CETH
WutepHer; BnageHue 0a30BbIMM  HaBBIKAMU  IPEOOpPa30BaHUS
uHpOpMAIlMM U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyiO; yMCHHE
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(l)OpMaLII/II/I N3 HECCKOJIBKUX NCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHW A
1 Mexanndeckoe nBuxkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENHHOCTh ABHXKCHHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBUKeHHE. CpenHsisi cKopocTb. PopMyna A
1.2 BBIYHCIICHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSAMONMHEWHOE IBIKEHHE. 3aBUCHMOCTh KOOPIAWHATHI Tela OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO NPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
I'padmkn 3aBUCUMOCTH OT BpPEMEHH [UIS TPOSKIHUH CKOPOCTH, TPOCKIHH
nepeMenieHusi, IyTH, KOOPAMHATHI NPU PaBHOMEPHOM MPSMOJIMHEHHOM
JIBHKCHHUU
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B ClIydae PaBHOYCKOPEHHOIO
MPSAMOJIMHEITHOTO JBHKCHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl Il MPOCKUMU MEPEMEIIEHUs, MPOEKLUHUU CKOPOCTU U IMPOEKLIHU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
2
1.4 5. (D=0, -r+a].-%.
U.\'('f) =Upy T4, 1,
a, (r)=canst,
szz - lez =2a,.s,
I'padmkn 3aBUCHMOCTH OT BPEMEHH i TPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TPOCKUHUHM TMEPEMENICHUs, KOOPAUHATHI NP PaBHOYCKOPEHHOM
MPSIMOJIMHEWHOM JIBU>KEHUU
CBobOogHoe mageHne. GopMysibl, OMHUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 0
1.5 BepTUKAIM (JBMKCHUE Tella BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emin). I'paduku 3aBUCMMOCTH OT BPEMEHH [UIsl TMPOEKUUH YCKOPEHHS,



IPOEKIMH CKOPOCTM M KOOPJAMHATHI TNpH CBOOOJHOM TaJE€HUU Tejla IO

BEPTHUKAIH
CKOpocTh paBHOMEPHOIO [IBIKEHHUS Tejda MO OKpyxHocTu. HampaBnenwue
CKOPOCTH.

CDOpMy.]'Ia IJI1 BBIYUCIICHUA CKOPOCTU UYCPE3 pPaaUyC OKPYKXKHOCTH U IICPUOI

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEILHOTO

1.6 yckopeHus. @opmyra 171 BBIYMCIIEHUS] YCKOPEHUS:
2
_w
a,= _R
dopmyiia, cBsI3bIBAIOLIAs IEPUOJL U YACTOTY OOpaIeHUs:
V= 1
T
Macca. [InotHoCTb BemiecTBa. @opMyiia /i BBIYUCIEHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurnHa. ClioskeHHe CUIT
1.9 SBnenue nnepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3axkoH HeroToHa:
F=m-a
1.10
CoHanpaBiaeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHJIbI, IENCTBYIOIIEN Ha
TEJ0
Bzaumoneiictue Ten. Tpernit 3akoH HeroToHa:
1.11 F p I _F-l—ﬂ
12 TpeHune 1nokos u TpeHue CKoJabxeHus. Dopmyra A BBIYMCIECHUS MOAYIISI CHIIBL

TPCHUSA CKOJIbXKCHUS:



1.13

F_=u-N

Hedpopmaruss Tena. Ynpyrue U Heynpyrue aedopManuu. 3aKOH yIpyroi

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TIATOTEHHE. 3aKOH BCCMUPHOTO TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuna TsixecTu. Y CKOpeHHe CBOOOIHOTO Ma CHHS.
dopmyna 715 BBIYUCIICHUS CUIIBI TSDKECTH BONIM3H noBepxHocTH 3emiu: F = mg.
JBwxenue rmanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpysku

1.15

Nmmynse Tena — BekTopHas (u3uvecKas BeJInIrHa.
D=mi

Nmnynbe cuctemsl Ten. M3menenne ummynbsca. IMIynbe Cuiibl

1.16

1.17

1.18

3aKkoH COXpPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CUCTCMBEI TCJI:
D=nyU; +m, U, =const
PeakTuBHOE NBUXEHUE

Mexannueckast pabota. @opmyra 175l BBIYUCICHUS PaOOThI CHIIBIL:

A=Fsooso

Mexannueckass MOLTHOCTb:

N=24
I

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUs. d)opMyJIa JJI BBIYUCIICHUA

KUHETUYECKON SHEPIUU:
n E)z
E, =—"—
2

Teopema o kuHeTHUecKoU s3Heprun. Popmyra A BBIYUCICHUS TOTCHIMAIBHON



OHEPIUHU TCJa, MOAHATOIO

Hajg 3eMIIEi:

E,=mgh

Mexanndeckast SHEPTHsL:

E=E;+E 2
1.19 3aKOH COXpaHEHUsl MEXaHN4YeCKOM 3Heprun. @opMyina Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBparienne MeXaHMUECKOW SHEPTUH MPU HATUYUH CHIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Ppruar. Moment cunnl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHBIM 1 HenoABWXKHBINH 0;10ku. KT/ mpocThIx MexaHU3MOB,
n= A‘E[ME:&HE.H
‘%1‘13&%:&:&33
JlaBiieHre TBEPAOTO TENA.
®opMyna 17151 BBIYMCIICHUS 1aBJICHUsI TBEPIOTO Tena:
F
P= Gl
191 JlaBnenue ra3za. ATMOcepHOE JaBlICHUE.
' I'uppocTtaTyeckoe 1aBleHUE BHYTPHU KUAKOCTH.
dopmyiia 7151 BBIYKMCICHHS AaBJICHUSI BHYTPH KUIKOCTH:
P=pgh+Py,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna sl ONPEACTCHUS BBITAIKHABAIOIIECH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUIAKOCTh WIH I'as:
1.23

F_jtm_ =pgV

VYcaoBue nnapanus teia. IlnaBanue CYIO0B 1 BO3AYXOILIAaBAHUC



1.24

1.25

MexaHnueckue KoyieOaHus. AMIUIMTYJa, TEpPHOJ W YacToTa KoJeOaHH.

dopmyia, CBSI3bIBAIONIASl YACTOTY U MEPHO] KOJICOAHUIA:

1
V=
T

MareMatnueckuii M MNpYKUHHBIM MasATHUKU. IIpeBpaiienue sHepruu Imnpu

KOJIe0ATEIFHOM JIBUKECHUH

1.26

1.27

1.28

3aryxatomue kojaebanusi. Beinyxiennsie konedanus. Pezonanc

Mexanuueckue BOdHBI. [IpomosibHBIE M ITONEpEYHbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTb PACIPOCTPAHEHHSI BOJTHBI:

h=v-T

3Byk. I'poMKkocTs U BbicOoTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TPaHUIIE

nByx cpenl. MH(ppa3ByK U yabTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3MepeHne cpelHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NPYXUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CHIIBI TPEHMsl, CHJIbI
YIPYroCTH; CPEeIHEH CKOPOCTH JIBUXKEHHs Opycka IO HAKJIOHHOM IIOCKOCTH;
yCKOpeHHs Opycka TpW JBM)KEHHH 0 HAKIOHHOM IUIOCKOCTH; YacTOTHl H
nepuojia KosiebaHMH MaTeMAaTU4YeCKOro MAasTHMKA; YacTOThl M IEepHoja
KoJIeOaHU TPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JIEMCTBYIOIErO Ha phlyar;
paboThl CWIJIBI YIPYIOCTHM MpU HOABEME Ipy3a C IMOMOIIBIO HEMOABHKHOTO
070Ka; paboThl CHIIBI YIPYTrOCTH TMPU MOABEME Ipy3a C MOMOIIBIO MOJIBHKHOTO
O10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHJIBI OT 00BbEMa MOTPYXEHHOU
YacTH TeJIa U OT IJIOTHOCTH XKUAKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI
OT MaccChl TENAa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJIBHOTO JTABJIEHUS U OT
poJla IOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NpPYKHHE, OT CTENEHU
nedopManuy IpyKUHBL, YCKOPEHUsI OpycKa OT yriia HaKJIOHA HaIlpaBIISIONICH;
nepuojia (4acToThl) KoneOaHUH HUTSHOI'O MasTHHKA OT JUIMHBI HUTHU; NEPHOAA
KoJIeOaHUH TMPYKMHHOTO MasTHUKAa OT MAacChl Tpy3a MU KECTKOCTH NPY>KUHBI;
UCCJIEIOBaHNE HE3aBHUCHUMOCTH IepHoJia KoJIeOaHUM HUTSHOTO MasTHHUKA OT
Macchl rpy3a. [IpoBepka ycia0BHs paBHOBECHS ppluara

Qusuueckue s61eHUSA 6 nNpupooe: TIPUMEPHl IBWXKEHHUS C PasIMYHBIMU

CKOPOCTSIMM B )KMBOW U HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIWUBBI, JABUKXCHUC TIJIIAHCT ConHeuHoOM CHUCTEMBI,



PCAKTUBHOC JABUKCHHUC JKUBBIX OPraHU3MOB, pbldyaru B TCJIC YCIIOBCKA, BJIUSAHUC
aTMOC(l)epHOFO JaBJICHHS Ha JKUBOM OpraHu3Mm, IIJIaBaAHUC pH6, BOCIIPUATHUC

3BYKOB JKUBOTHBIMHU, 3CMJICTPSACCHUC, ceiicMHUUecKue BOJIHBI, HYHaMH, 5X0
Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATUYMKU IIOJOXKCHHUSA, PACCTOAHUSA U

YCKOpC€HHUA, AUHAMOMCETpP, MNOAIIMWIIHUKHU, PAKETBI, pblyar, MOJBIKHBIA U

HCHOI[BH)KHBIﬁ 6JIOKI/I, HaKJIOHHasg IUIOCKOCTb, MPOCTBIC MCXAHU3MBbI B 6I>ITy,

11 cOOOIIAONINECS COCYAbI, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIIIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOCHHMS

2.1 BeriecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannnueckue u amopgHsie Tena

55 JlBukeHne dactul BemiectBa. CBsS3b  CKOPOCTH JABMXKEHHUS YaCTUI[ C

' Temneparypoil. bBpoyHoBckoe nBmxenue, mudys3us

23 CMaunBaHUE U KaWJUISIPHBIE SIBIICHUS

24 TennoBoe paclIMpEHNE U CKATUE

2.5 TemnoBoe paBHOBECHE

Y Buytpennsas sHeprus. PaGota u Temonepenada Kak CIOCOObl W3MEHEHHUs

. BHYTPEHHEHN YHEPrUun

2.7 Buns! Temuonepenadn: TeIIONPOBOJHOCTb, KOHBEKIINS, U3Ty4YEHUE
Harpesanue wu oxnaxaenue ten. KoaudectBo  Temorsl. Y jenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHHWS HPHEPrMM B TEIUIOBBIX IPOLECCAX. YPaBHEHHE TEIUIOBOTO
OanaHnca:

2.9
O +0, +..=0
HUcnapenne u xoHueHcauusa. V3mMeHeHHe BHYTPEHHEM SHEpPruyd B IpOLECCE

510 WCMapeHusi W KOHJAEeHcauuu. KumneHue IKUAKOCTU. YAenbHas TemloTa

' napoobpazoBanus: L = Q/m

2.11 Brnaxnocts Bo3myxa



2.12

2.13

2.14

2.15

2.16

IInaBnenne wu Kpucrtasmsanus. [I3MeHeHHMe BHYTPEHHEW DSHEpPruM IIpH

IJIABJICHUHU U KpHUCTAJJIU3alluH. YIICJ'IBHaH TCIIOTA IIJIaBJICHHUA:

,_0

m

BuyTpeHnHsisa oHeprus cropaHus TOILUIMBA. Y I€bHas TEIJI0Ta CTOPAHUS TOILIUBA:

q=0/m

[Tpuntuner padoTs! TeroBbix ABuratenei. KI1J[ TermmoBoro auratens

IIpaxmuueckue pabomul

N3mepeHne ynenbHOU TEIIOEMKOCTH METAJUIMYECKOTO LWJIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (UKCUPOBAHHOMN
MAacChl, B KOTOPYK) ONYIIEH HArpeTbli UWIMHAP; KOJIUYECTBA TEIUIOTHI,
OTJIaHHOT'O HAarpeThiM LMJIMHIAPOM, MOCIE OMYCKaHHsS €ro B BOJY KOMHATHOU
TeMIEpPaTypbl; OTHOCHUTEIIBHOM BJIAXHOCTU BO3AYyXa; YICIbHOW TEIUIOTHI
IJaBjieHus: Japfa. MccienoBaHue W3MEHEHHWS TeMIepaTypbl BOIbI  IPHU
Pa3IMYHBIX YCJIOBUAX; SIBICHUS TEMJIOOOMEHA MpPU CMEIIUBAHUU XOJOTHOU M
ropsiuei BoJbl; Mpolecca HCHapeHus

Qu3suueckue s61eHUs 6 npupoode: TOBEPXHOCTHOE HATSDKEHUE U KallWUIIpHBIC
SIBJICHUS] B MPUPOJE, KPUCTAUIBl B mpupone, uznydeHue ComiHia, 3aMep3aHue

BOJI0OEMOB, MOPCKHE OpHU3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa

2.17

3.1
3.2
33

34

3.5

3.6

Texnuueckue ycmpoticmea: KalWIspbl, IPUMEPbl UCIIOJIb30BaHUS KPUCTAIIIOB,
XKHUJKOCTHBIM TEPMOMETp, AaTUMK TeMIepaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHA, JBUTATEIb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnexTpusanus Tei. /[Ba Buaa 3JIeKTPUUECKUX 3apsiioB
B3anmoneiictre 3apsskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

OnekTpuyeckoe Tmone. Hanpspk€HHOCTH  dyekTpuyeckoro mnojs. [IpuHuumn

CYNEpHIO3NIHNHU SJICKTPUICCKUX moJiei (Ha Ka4C€CTBCHHOM ypOBHe)

Hocutenu QJICKTPUYCCKUX 3apsaao0B. HeﬁCTBHC QJICKTPHUYCCKOIO IIOJII Ha

aneKTpudeckue 3apsiibl. [[pOBOIHUKY U TUANEKTPUKH

[TocTosAHHBIN AJEKTpUYECKUI TOK. J{ecTBUS 3ieKkTprudeckoro Toka. Cuia Toka.



Hanpsixenne.
I=q/t,U=A/q

DIEKTPUYECKOE COIPOTUBIICHUE. Y IETbHOE AIEKTPUUECKOE COIIPOTUBIICHUE:

3.7 R = pl/S
18 3akon Oma it yyacTtka snekrpudeckoit nenu: I = U/R
[TocnenoBarensHOE COETMHEHHUE TPOBOTHUKOB:
1,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ coeIMHEHHE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U;I=I+1;R=2.
2 2 P
CwMmelianHble COeTMHEHMS IPOBOAHUKOB
3.10 PaGota u moutHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3akon J[>xoyns — Jlenia:
3.11 O=I"R-t
310 OnbiT Dpcrena. MarHuTHOE MoJie€ TPSMOrO IMPOBOJHUKA C TOKOM. JInHMM
MarHUTHOM UHIYKIIUU
113 MarauTHoe TI0JIE TOCTOSHHOTO MarHuTa. Bz3amMojeicTBHE IMOCTOSHHBIX
Mar"HuToB
3.14 JleficTBMEe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM
3.15 OnbiTel Papazes. SABiaeHue >MEKTPOMarHuTHON uHAYyKIuu. [IpaBuino Jlenna
Ilpakmuueckue pabomol
WN3mepenne  3JIEKTPUUECKOTO  CONPOTUBJIEHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJAHMKE

(pe3ucTopsl, TaMIIO4Ka), OT HANPsHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH
CONMPOTHUBJIEHUSI OT JJIMHBI IPOBOJHUKA, IJIOIMIAIN €ro MONEPEYHOr0 CEUEHHUs U

YACJIBHOTO COIIPOTUBJIICHUS.



HpOBepKa mnpaBujia Ui SJICKTPUUCCKOTO HAIIPAKCHHA IMPU MMOCICAOBATCIBHOM
COCAMHCHHUU IIPOBOJHUKOB; IIpaBuia JId CHJBI SJICKTPHUYCCKOI'0 TOKa IIpH

[apajuleIbHOM COEAMHEHNUHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 Npupode: DBIEKTPUUYECKUE SBIECHUS B aTtMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTraHU3MOB, MATHUTHOE ToJie 3eMiIH, Apeiid MOoI0CcoB,
POJIb MATHUTHOTO TIOJIST JIJIS )KM3HU Ha 3emuie, MOJISIPHOE CUSIHHE
Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIEepMETp, BOJBTMETP, PEOCTarT,
CYETUMK  DJICKTPUYECKOM  DHEPrUH,  DJICKTPOOCBETUTEIbHBIE  TPHOOPHI,
3.18 HarpeBaTelIbHbIC AJIEKTPONIPUOOPHI (mpumepsl), JJIEKTPUYECKHUE
MPEAOXPAHUTENIH, JJICKTPOMATHUT, OJJICKTPOJBHUraTeIb IIOCTOSHHOTO TOKa,
Te€HEPATOpP MOCTOSIHHOTO TOKa
3.19 DOnexkrpomarHuTHbie BOJHBIL. [lIkana 35ieKTpoMarHuTHRIX BOJTH
3.20 JIyueBas monens cBeta. [IpsMonnHeitHOe pacipocTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBerta. [liockoe 3epkaio
3.22 IIpenomiienune cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Jucnepcus cBera
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTOSIHUE JUH3bL. OnTHUYecKas cuiia
' ymu3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckrue TpuOopsI
Ilpakmuueckue pabomol
###Par###lI3mMepenne ONTUYECKON CHIIBI coOuparomeld JUH3BI, (OKYCHOTO
paccTosiHusl coOOMparoIIe JTMH3HI (TI0 CBOMCTBY paBEeHCTBA pa3MepOB MpeIMeTa U
M300paKeHHs, KOTJa MPEAMET PACIlOIOKEH B JBOWHOM (DOKYyCeE), TOKa3aTels
3.26 MPEJIOMIIEHUS CTEKJIA.
###Part##lccienoBanne CBOWCTBA HM300pa)KEHUs, MOJYYCHHOTO C TTOMOIIBIO
coOuparomell JIMH3bI; U3MEHEHUs! (POKYCHOTO PACCTOSIHHUS JBYX CIIO)KCHHBIX
JIMH3; 3aBUCUMOCTH yTJja TMPEJIOMJICHUS CBETOBOTO Jyda OT yrja TajeHus Ha
TPAHUIIE «BO3IYX — CTEKIION
327 Qu3zuueckue seneHuss 6 npupode. 3atmeHuss ConHima u JlyHbl, 1BeTa Tel,
' ONITUYCCKUE SABJICHUS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoiicmeéa: OYKH, TIEPUCKOI, (OToammapar, ONTHYESCKHE
' CBETOBO/IBI
4 KBAHTOBBIE SIBJIEHM I
4.1 PannoaktuBHOCTh. Anbda-, O6era-, ramma-u3nydeHnus. Peaknun anbda-u Oera-



pacriazna

4.2 OmnbiTel Pesepdopaa mo paccesnuto anbga-yactull. [InmanerapHas Mojens aroma

4.3 CoctaB aromHoro saapa. M3oromnsl

4.4 [Tepuon monypacnajza aTOMHBIX siIEp

4.5 SnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOI0 U MaCCOBOT'O YUCE
Qusuueckue aA61eHUs 8 Npupode: E€CTECTBEHHbIM pPaJUOAaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOaKTUBHOE MW3JIyY€HHE MPHUPOJIHBIX MHUHEPAJIOB,
JEeMCTBHE PaJIMOAKTUBHBIX U3IyYEHUI Ha OpraHu3M 4eJI0BEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIBHBIN TO3UMETp, Kamepa

Bunbcona, simepHas sHepreTuka



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET
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