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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMUXCS M OPraHM3aIfi0 HM3y4YCHUS
¢bu3MKN Ha AEATETBbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTeprana
1o rojam oOyudeHus (IO Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
MPEIMETOB, MMOCKOJBKY (PH3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoruen, actpoHoMuel u puzndeckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBIISIET Hauboliee SCHBIC
oOpasibl MPUMEHEHUsI HAYYHOTrO METO/a TO3HAHUs, TO €CTh Croco0a MoTydeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJIYICHHS BHIBOJIOB.

[enn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHBIX oOpraHuzammsx Poccuiickoit ®Denepainuu, peamu3yrOIIHX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBbl, YTBEPKAEHHONH pElICHUEM



Komnernn Munucrepcersa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalol[uXCs K HaydHOMY
U3YYCHUIO TNPUPOJbI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTpOCHHMS MaTepUH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEll PU3NUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3WKH, aHAIHA3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 kinacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, yUUTENb JeiacT BEIOOP MPOBEICHMUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COJAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KaI0IIEero Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenune Qu3nyeckux BenuuynH. DU3NYECKUE
npuOopsl. [lorpemHocTs u3mepennii. MexxayHapoHasi CUCTeMa €ANHHIL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUeCcKuX SIBICHHI C MOMOIIBIO MOJIEIEH.

Hemoncmpauuu.
1. MexaHuW4yecKHe, TEIUIOBBIE, DJJICKTPUUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHUS.

2. ®duznueckue MpubOOPHI U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopuvie pabomel u onvimol.
1. OnpeneneHue IEHBI JEICHUS IIKAIbl U3MEPUTEIHLHOTO MpUdopa.
2. M3mepeHue pacCTOsTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATYPBHI.

6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TUIMOTE3bI: JATBLHOCTh MOJIETA
iapuka, MymeHHOT0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbllle BhICOTA
MmycKa.

Pa3znea 2. IlepBoHayajibHbIe CBEJICHUS O CTPOCHUM BelIeCTBA.

CtpoeHue BemIecTBA: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JBrkenue dacTull BemiecTBa. CBS3b CKOPOCTH JBUKEHUSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneiicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGmronenure OpOyHOBCKOTO JIBUIKEHUS.



2. Habmonenne nuddysumn.
3. HaOmronenue SIBJICHUM, OOBACHSIOIINXCS MPUTSIKEHUEM WA
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. Onenka auameTpa aToMa METOJAOM pAOB (C  MCIOJb30BaHUEM

dboTorpadwuii).
2. OmbITHI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHe TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cwita Kak XapakTepUCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTrByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGmroneHrne MeXaHUYECKOTO JBUKEHUS Tea.
2. M3amepeHue CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBiIeHUS MHEPLIUH.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBM)KEHUs (IIapuKa B >KUJIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TakK Jiajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HaKJIOHHOM TUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.

1. 3aBUCHMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

2. Ilepenaua naBneHUs KUIKOCTHIO U Ta30M.

3. CooOmmaronuecs cocy/ibl.

4. I'mapaBinyYecKui mpecc.

5. IlposiBneHue neicTBUst aTMOC(HEPHOTO J1aBJICHUS.

6. 3aBUCHMOCTb BBITAIKUBAIOIIEH CHUJIBI OT 00bEMA MOTPYKEHHON YaCcTH Teja

Y TJIOTHOCTH KUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHe MIaBaHus TeJ: TJIaBaHUE UK TTOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimel.

1. HccnmemoBaHne 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM HAa  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH  CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YacTHU TeJla U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocTthie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KIIJ[ npocteix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas odHeprusa. KuHeTtmyeckas W NOTEHUMAIBbHAS DHEPIHUS.
[IpeBpalilieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue pabOThI CUIIbI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH TEJa 110

TOPU30HTATBHON TOBEPXHOCTH.
2. HccrenoBaHue yCcIIOBUM PaBHOBECHS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUsI MEXAHUYECKON YHEPIUM.
8 KUIACC

Pa3zneua 6. TeruioBbie iBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOXEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEH OJHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH H
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAsA TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUA OT aTMOC(hEpHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOpaHusl.

[Tpununer pabotel TernoBbix apurarenceit KIIJ[ temmoBoro nBurartens.
TennoBble ABUTATENM U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGnrogenune 6poyHOBCKOTO ABMKCHHUS.
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Hab6nronenune nuddysun.

HaOnroienue siBeHUil cMauMBaHUs U KalMWUISIPHBIX SIBJICHUU.
Habnrogenue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a NpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN pabOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TEIIOEMKOCTEH Pa3IMUYHBIX BEIIECTB.

. HaOmronenue xurieHus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl TIPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.

11

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITBI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tela B pe3yJibTaTe
Terionepeaayr U padboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METAJUITMUYECKUM LIMJTHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

. UccnenoBanue mponecca uCrapCHus.
12.
13.

OnpezxeneHI/Ie OTHOCHUTEJIbHOM BIaXKHOCTH BO3ayXa.
OnpezxeneHI/Ie y,HGHI;HOfI TCIINIOTHI IIJIaBJICHUA JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanus Tena. JBa poja 3ieKTpUYEeCKuX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUYECKOro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
M cTOYHMKY TOCTOSIHHOTO ToOKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ComnpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locneqoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mone 3eMJIM W €ro 3HAauYeHWe Ui *KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuToOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MMOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 IEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOTHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JleicTBHS DIAEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUH TOK B KUJIKOCTH.
. ['a30BbIM paszps.
. I3MepeHune Cuitbl TOKa aMmIepMeTpoM.
. I3MepeHnune 3J1eKTpUUEeCKOro HAPsKEHUS BOJTBTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. B3aumo1ericTBUE NMOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS IMOJKOCOB MarHuTa.
. MonenupoBaHre MarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

& Lo w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO OJCKTPU3ANMHM Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSL HA MPOBOJHUKUA U
JTUBJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHUe HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MApaJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX O0BETUHEHUHN
U pa3/elICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3yuenne neicTBUsI MAarHUTHOTO MOJIsl HAa TPOBOJAHUK C TOKOM.



19. KonctpyrupoBanue u u3yueHue paboThl 3JEKTPOABUTATEIS.

20. M3mepenue KII/1 351eKTpoABUTaTENIBHOW YCTAHOBKH.

21. ONBITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCIIEJOBAaHUE WM3MEHEHMM 3HAYEHUs U HaIpaBJICHUS WHIYKIMOHHOTO
TOKa.

9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMUYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroTroHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHMUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIJIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenue mmnyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cui TSHKECTH, YNPYTrOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaOmroeHne MeXxaHM4YEeCKOro JIBM)KEHUS Teja OTHOCUTENIBHO Pa3HBIX Tel

OTCU€Ta.
2. CpaBHeHME MNyT€ U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.
N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HaOnronenune ABUXKEHUS Tella 0 OKPYKHOCTH.



8.
9.

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

Habmronenne MexaHn4eckux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KaOuHeTa PU3UKU.

3aBUCHUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynsca Npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TET.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU A0COIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JBHKEHUHU TeNa MO IeHCTBUEM
PYKHHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa M JAJbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TEIEKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBXEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tejla MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMOKCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCSTCS KaK psAJl HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIAE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBHXKCHHUH TEJIa 110
TOPU30HTAJIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBa MEXaHMYECKUMX BOJH. IIpomonsHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOoHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.
1. HaOmromenme koseOaHMii Ted IO AEHCTBUEM CUIBl TSIKECTA U CUJIBI
YIPYTOCTH.

HabOmronenue koiaebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaOmroienne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHca.

PacnipocTpaneHne mpo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICIIH ).
Hab6mroneHune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKUIN PE30HAHC.

JIaﬁopamopnbw pabomul u onvimol.

1. OmnpeneneHre 4YacTOThl M IEepUoJa KoJeOaHWNW MaTeMaTHYECKOTro
MasTHUKA.

> o W

2. OmpeneneHue 4acTOThI U Mepruoa KojaebaHu MpyKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnemoBanue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh Mepuoja  KosjeOaHuid
NPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3MepeHHe yCKOpeHUs: CBOOOHOTO TaCHUS.
Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBOICTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBHIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnsie padomul u onsimel.
1. M3yueHune CBOWMCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOWJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHerHoe
pacrnipoctpanenue cBera. 3atmenust Connia u JIlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmperomiieHHs cBeta. [lomHOoe BHyTpeHHee
oTpaxkeHue cBeTa. lcmonb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpPaKeHUs B
ONTUYECKUX CBETOBOAX.

JIunza. Xon gydeit B nua3e. OnTryeckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opykocTh U JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onrtuyeckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxeHut ¢ MTOMOIIBIO JTUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mongens riasa.

11. Pa3noxxeHue 06€10ro cBeTa B CIEKTP.

12. Ilomydenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanre 3aBUCHUMOCTH yTIJla OTPaKEHHS CBETOBOTO Jiyda OT yIJia
naJieHusl.

2. W3ydenue xapaKTepUCTUK M300paKEHUS MPeIMETa B IIJIOCKOM 3epKaJle.

3. HccnepgoBaHue 3aBUCUMOCTH yIJIa MPEOMIJIEHUS CBETOBOTO JIy4ya OT yrIJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyueHue M300pakeHU C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue HOKYCHOTO PaCCTOSTHUS U ONTUYECKON CUIIBI COOMparoIIei
JINH3BI.

6. OTBITHI O Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmbBITHI TIO BOCTIPUATHIO IBETA NMPEIMETOB MPU MX HAOIIOEHUU Uepe3
L[BETOBbIE (DUIIBTPBI.
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Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

OmnbiTel Peszepdopaa u mianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u NnoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnass sHepreTvka. JleWCTBHUS pagUOAKTUBHBIX W3JIYYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. COexTpbl U3ITy4EHUS U MOTJIOIEHUS.

2. CHEeKTpsbl pa3IMYHbIX Ta30B.

3. Crmektp BOmOpoOaA.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus u3nydeHHs IPUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomel u onvimol.

1. HaOmroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUYCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMU YACTUIBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH IJI CUCTEMATH3aluu
1 000011IeHUS TPEIMETHOTO COJIEPKaHUS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYCHUH BCETO Kypca (U3MKH, a TakKe IS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00ydarommxcs, BBIOPaBIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy U3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00eCcreurBaeTCsl JOCTHUKEHNUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJy4YeHHBbIC 3HAHUS, pelarh 3aJadud, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHKs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHSITDH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHUS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HambOojee Ba)KHBIX JOCTHKEHHIl COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT copMUpOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3YJIbTATHI B
YaCTHU:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nuecKol HayKu;

- IICHHOCTHOE OTHONICHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKy;

- OCO3HaHWE BAXXHOCTHU MOPAIBHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMSA:

- BOCHPHATHE ICTETHUYECKUX KayecTB (PU3NYECKON HayKd: €€ TapMOHUYHOTO
IIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHME IIEHHOCTH (U3NYECKOM HayKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHU TEXHOJOTHM, BaXKHEWILEH COCTABISAIOLIEH
KYJbTYPBIL;

- pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, WHTEpEca K HCCIE0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TNpaBUJ OE30MaCHOrO IIOBEACHHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C AJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

- chopMuUpPOBaHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha ONIHOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOIr0 BOCIMTAHUSA:

- aKTHMBHOE y4YacTHE B pPEIICHUM TNPAKTUUECKUX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3alluu, TOopoja, Kpas) TEXHOJOTUYECKOH W
COIMATBHON HAMPABIEHHOCTH, TPEOYIOMIUX B TOM YHCIIC ¥ (PU3UIECCKUX 3HAHHUI;



e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcChid, CBSI3aHHBIX ¢ (PU3UKON;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJI PEUICHUs 3aaad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM W MyTell HX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHUAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO
JIEATEIILHOCTE;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHMS Ha OKpYXalOLIyl Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUS MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIC NEHCTBHUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble Jiornyeckue 1eMcTBUSA:
e BBISBIATH U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHUS JIJIS
00001IeHNS U CPAaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B PACCMATPHBAEMBIX (haKTaXx,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKUM SIBIICHHSIM;
BBISIBIIIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIh30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJNBKMX BapHaHTOB pELICHHs, BHIOOp Hamboiee
HOAXOJISIIETO C Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUN HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HUCCICAOBaHHE (PU3UUYECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIbITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JAHHBIX C y4ETOM MPENIOKEHHONW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH peEIIaeMble 3aJayd  HECIOKHBIMHU
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi M 1X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHKI IO CYIIECTBY 00CYX)IAaEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeIaTeIbHOCTH OOIICHUS;

COTOCTaBIISATh CBOM CYXICHUS C CYXJICHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABISATh PE3YIbTaThl BHIMOJHEHHOTO (PU3UYECKOTO OMBITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NIPEUMYIIECTBA KOMAaHIHOW U MHIUBHUYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPTraHU30BbIBATh JE€HCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTb poyd, 00CYXIaThb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIPABJIECHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YJICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAITUSAX, TPEOYIOMNX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  pPEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
TpyIIoNn);

CaMOCTOSITENTHHO COCTaBJIATh AITOPUTM PelieHUsT (PU3UUECKO 3aaun W
IJlaHa HCCIEJOBAaHUSI C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJCKBAaTHYIO OLEHKY CUTYalluu U IIPEJIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHHUS
(Gu3MYecKOro HMCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBIIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUTb c€051 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa UM JUCKYCCHM Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTrOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI



K xoHIy 00yueHus B 7 Kjacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XHMHYECKHE  SBIICHMS,
HaAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOILAS
cwma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHUE YacTHIl BELIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEJ C 3aKPEILNIEHHOM OCBIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSABICHHE UW3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABMKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
NpPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHUE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA Te€N U (PU3NUECKHUE SIBICHUS, UCIOJIb3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsII CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTro Tena, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4YecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIbI,
KO3(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUUAIbHAsT JHEpPrusi), MpU ONUCAHUM NPABHIBHO TPAaKTOBAThH
(bu3MYECKUI CMBICI UCTIOJIB3YEMbIX BEIMYHH, UX 0003HAYEHUS U €AMHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTHh TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBecUs pbiuara (0J0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



SHEPruH, NpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B 1-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOIIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI pElIeHUs 3a/1a4, OLIEHUBATh PEATHUCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
MPEANOoJOKEeHNE (TUIIOTE3Y ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXOJAWTh OUIMOKM B XOJ€ OIBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIPYroll C HCIOJIb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCMMOCTH MYyTH
PAaBHOMEPHO IBMKYILETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIA COIMPUKOCHOBEHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (UM3MYECKUX BEJIMYMH B BHUJE



MPEIOKCHHBIX TaOMUIl U TpauKOB, JenaTh BBIBOJABI 1O pe3yibTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, KOd(D(PUIMEHT TMONe3HOro  JEWUCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaUYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaTOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIMIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIOIIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUXKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEepPU30BaTh MPUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEPhl  (HAXOIWUTh  HWHOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTIOIb30BaHUs (U3MUECKMX 3HAHUUW B TIOBCEIHEBHOMU
KU3HH JiJ1s1 oOecrieueHusi 0€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamMu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATYPy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIameTh mNpuUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COJIECPKAHUSA, B TOM
YyucIie myOoJIuyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, IPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HWCCIEAOBAHHUH PpaCIpPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, FIEKTPUUECKOE I0JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJCHCAllUsl, IJIaBJICHUE, KpUCTaiM3auus (OTBEpIEBaHUE), KUIICHUE,
Terionepeaadya (TETIONpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPHU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKIIUA)
[0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDHKEHUE W KanWULIPHBIE SBIEHUS B IPUPOJE,
KpUcCTaulbl B mpupoe, usiydyeHne ConHia, 3aMmep3aHUEe BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Apend moarcoB, poJib MArHUTHOTO MOJIS JJIsI )KM3HU Ha 3eMIie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYHIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO
TEIUIOTHI, yJEeJIbHasg TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHAs TEIJioTa MapooOpa3oBaHusl, YJeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MalIllUHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKONM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yJacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUUYECKOE BHIPAKECHHE;
OOBSICHATh (PU3MYECKUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBUSL 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX JIJIS  peIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMUCAHUE WCCIEIOBAHUSA, BBIICIATH
MPOBEPSIEMOE  MPEIIOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI KCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
momaaun €€ TOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsJIOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisi MArHUTHBIX IIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIMpPOBATH



poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO CONMPOTUBIICHHUS BEIIECTBA POBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, CeIysl MPEAJO)KEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUUMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOUpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAYEHUE BEJIMYNHBI;

COOJTIOIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl ACUCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM DSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nUecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEIOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMeEpbl  (HaXoAUTh  WHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKMX 3HAHUUW B TIOBCEJIHEBHOM



XKU3HU 1)1 obecriedeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WHTepHeTre, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
POTUBOPEYMBOMN HIIM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOT0 COAEepKaHUs, CIIPAaBOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CHUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMHGpOPMALKIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHus, B TOM YKCJIe MyOJINYHO NMPEACTABIATh PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM ACSITENBHOCTH, IPY 3TOM I'PAMOTHO UCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 3a BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHniy oOyueHust B 9 kijiacce npeIMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh IMOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHHUS, JedopManus
(ynpyrasi, mjaacTHuYeckas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IMEPErpy3KH, LUEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCIyCKaHMs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3IydeHus,
W30TOIIBI, SIZICPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBH)KEHHE 110 OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, pEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHUE, OTpaKEHHE



3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE WM NPETIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHHUE OEJIOro CBETA B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOZHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SABICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBL, I[yHAMH, 3XO0, LBETAa TeEJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPa(pUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHBHBIX W3Iy4YEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BeIUYUHBI (CpelHsSsl M MIHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CUa YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Teja, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, MOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMHUCAHUU
NpaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYMH,
0003HAaYeHUs1 W EIUHULBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MaCCOBOTO YHCET
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUIH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHI ),
UCIIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3aJ]aul 3alllChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOJTYYSHHOTO 3HAYCHUS (PU3NUECKON BETUUHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpPSAIKA
IpOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOpoOro 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAA KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSAMOJIMHEMHOE PaCpOCTPAHCHUE CBETA,
pa3nokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
000pyTIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMol BeIM4MHbl ((POKyCHOE paccTosiHHe
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XCHHHM O€3 HadallbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTH4YeCKOTO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IMOJYyYEHHOM 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKoOB, JejaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTb MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparolmeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE30MMaCHOCTH NP padoTe ¢ 1aOOPaTOPHBIM
00opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3UYECKUX SBJICHUA U  HEOOXOAUMbIE (PU3NUYECKHE
3aKOHOMEPHOCTH;

UCIIONb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUN B MJIOCKOM 3€pKaJie U COOUpAroLEeH JTUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 0€30MacHOCTH Mpu oOpaIreHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3UYECKOTO COJCpKAHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTo COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCHOJB30BaTh  M3YYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpE3eHTalMel ¢ Y4€TOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaundecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoabnsie | IlpakTHyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. ®u3uka u eé posib B NO3HAHUM OKPY/KAIOIIEro MUpa
bu6mmoreka [IOK
1.1 ®dusuka - HayKa O VIS 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
bu6 K
1.2 dusnyeckue BETUYNHEI 2 1 nosmorexa O
https://m.edsoo.ru/7f416194
b K
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 nbnmotexa L0
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHHH BelleCTBA
bu6mmoreka [JOK
2.1 Ctpoenue BeliecTBa 1
p H https://m.edsoo.ru/7f416194
29 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII ) I bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 nommorexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuoreka [JOK
3.1 Mexannueckoe JKEHHE 3
At AABIDRCHH https://m.edsoo.ru/7f416194




bubmuorexa [JOK

3.2 n 4 1
HEPIUDL, Macea, TUIOTHOCTE https://m.edsoo.ru/7f416194
3.3 Cuia. Bune! cun 14 2 Bubmaorexa ITOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEJIaMU, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 A 6
TMOC(EpHOE JaBIIeHUE https://m.edsoo.ru/7f416194
44 JlelicTBUE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuoteka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
5.1 Pa6ora u MmomHOCTH 3 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 I1 1
> POCTHIE MEXATHIMET > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 CXAHITICCKAR SHEpTt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeiioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpamMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebi
Pa3pgen 1. TensioBbIe IBJICHUSA
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
b K
1.2 TennoBbie TPOIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHHSA
1 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tela 7 | bu6mmoreka [JOK
’ U UX B3aUMOJEiCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSTHHBIN 2JIEKTPUYECKHUM TOK 20 2 7 Bubmmorexa LOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE ABJICHUA 6 1 1.5 bubmmorera [TOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6 4
JICKTPOMATHHTHAA HHTYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeiioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpamMMbI Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebi
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHN4eCcKOe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) OIIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumoneiictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHbI COXpPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA U BOJIHBI
b K
2.1 MexaHndeckue KojieOanust 7 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHHU4YeCKHE BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 ) bubnmoreka [JOK
' DJIEKTPOMArHUTHBIE BOIHEL https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ AIBJICHUSA




bubmuoreka [JOK

4.1 2
3AKOHEI pACTIPOCTPAHEHH CBCTa 6 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ onTHYECKUE PUOOPHI 6 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/Tf41ada6
Hroro no pazneny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 Hcnyckanue v MoriouieHue cBeTa aToMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> Crpoenne aTomnoro Aapa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. )| 1
5.3 JIEPHBIEC PEAKLIUH 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 ) bubnuoreka [IOK
' Kypca usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41ada6
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3uka — Hayka O MpUpoE.
SABnenus npupoasl. dusnveckue
SIBJICHUS

MexaHndeckue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

du3nyeckre BEININHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI IIPU OMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYphI"

Kak ¢usuka u apyrue ecTeCTBEHHBIE
HAaYKH U3Y4YarOT IPUPOLY.
EcrecTBeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NIeCKuX
SIBJIEHUU C IIOMOIILIO MOJIEIEH

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh MOJIETA
IapyKa, MymeHHOT o




TOpU30HTAJIBHO, TEM 60JIBIH€, 4eM
Oosbl1e BBICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOMINE JUCKPETHOC bubmorexa LIOK
P hitps://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
bubnunorexa LIOK
8 JBr>xeHune 4acTHIl BEIISCTBA
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OMnbITHI IO
9 HaOJIIOIEHUIO TEIUIOBOTO
PaCIIMPEHHUS Ta30BY
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anMocBs3b Mex 1y cBOMCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [IOK
aTOMHOMOJICKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOIBI
MexaHnuecKoe OBIKEHUE.
12 PaBHOMEpHOE M HEpABHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bubmunoreka IHOK
13 Cxopocts. EnMHUIBI CKOPOCTH 1
https://m.edsoo.ru/ff0a079c¢
bubnunotexa LIOK
14 Pacuer nyt ¥ BpeMEHU IBUKCHUS
https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubnuoteka [JOK
15 B3anmopeiicTBue Ten Kak MpuyMHa

HU3MCHCHUA CKOPOCTHU ABUKCHHUS TCII

https://m.edsoo.ru/ff0a0c10




IlnotHOCTE BemiectBa. Pacuer

16 6 o ero bu6nmoreka [IOK
Macchl 1 oObeMa TeJjia 1o er
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
Jlaboparopnas pabota
17 «Ornpenenenue MIOTHOCTH TBEPAOTO
TEIa»
18 Pemenue 3agay mo teme bubnunoreka LIOK
"[TnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHKa
19 B3auMoaercTeug Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota «3yuenue
20 3aBUCUMOCTH PACTSDKCHUS
(neopmaniun) Ipy>kKUHBI OT
MIPUIIOKEHHOMN CUIIBDY
21 SIBnenue tarorenns. Cuia TIKECTH
CBS3b MEXIY CUJIOH TSKECTU U
22 accom Te ayBec eJia. Pemenne bubnmorexa OK
M U Tena. tena. Pemen
" " https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuia TSKeCTH
Cuiia TSOKECTH Ha APYTUX IUIaHEeTax.
73 o 24 but6mmorekxa [IOK
N3UYECKHE XapPaKTEPUCTUKHU
P p https://m.edsoo.ru/ff0al1502
IUTAHET
bubnunotexa LIOK
24 WN3mepenne cuin. JlunaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
bubmunoreka IHOK
25 Bec tena. HeBecomocTs 1

https://m.edsoo.ru/ff0al778




26

CrnosxeHue IByX CuJl, HallpaBJIEHHBIX
10 OJTHOM IIPSIMOM.
PaBHOelicTBYIOIIAsA CHIT

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHoneiicTByromas cu”

28

TpeHue CKOJIbKEHUS U TPEHUE
1okosi. Tpenue B mpupone u
TEXHHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas pabota «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIb>KEHUS OT CUJIBI IaBIICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

bubmuoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CUIIBI

31

Pemenue 3agau no remam: «Bec
Tenay, «'paduueckoe nzoOpaxkeHue
crny, «CUnbIy,
«PaBHOZIEMCTBYIOIIAS CUIT»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota no remam:
«MexaHu4eckoe JBHKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«['padpuueckoe n3odpakeHUe CUI,
«Cumb»

33

Hasnenue. CriocoObl yMEHbIIICHUS U
YBEJIMUEHUS 1aBJICHUS

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a20a6




JlaBnenue raza. 3aBUCUMOCTh

bu6nmoreka [IOK

34 aBJIe asza oT 00bEMa,
FABJICHIT Ta3a OT 0DBEM hitps://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya naBieHust TBEPALIMU
35 TCJII;MI/I SKUIKOCTSIMU U Ir)asaMI/I Bubmiorexa OK
- AA ' hitps://m.edsoo.ru/ff0a25b0
3axoH ITackansg
JlaBlIeHME B KUJIKOCTH U Ta3e,
. bubnnorexa [{OK
36 BBI3BAHHOE JIEUCTBUEM CHJIBI
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3aga4d no teme «/laBienue bubnunoreka LIOK
B )KHIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 CooOmaromnirecst COCyIbl
HHarot e https://m.edsoo.ru/ff0a2970
39 I'mnpaBnnyueckuil mpecc bubnmorexa OK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
Atmocdepa 3emnu. [Ipuunnel
CYILIECTBOBAHUS BO3 HOU
Y AV bubnuoreka [{OK
41 000JIOUKH 3eMIIN. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOTO TaBJICHUS OT BBHICOTHI
HaJl ypOBHEM MODsI
42 Bec Bo3ayxa. ATmocdepHoe bubnuotexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenune armocdepHOTo bubnuotexa [JOK

nasnenus. OnsiT Toppuuenu

https://m.edsoo.ru/ff0a2da8




3aBHCUMOCTH aTMOC(EPHOTO

bu6nmoreka [IOK
44 JIABJICHUS OT BBICOTHI HaJl YDPOBHEM hitps://m.cdsoo.ru/ff0adfcd
MOpst T '
45 Bbapomerp-anepoua. AtmocdepHoe Bu6muotexa [JOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"AtmochepHoe naBneHue"
JleicTBUE KUJIKOCTH U Ta3a Ha Bu6 LIOK
nonmoTexa
47 MOrPY>KEHHOE B HUX TEJO.
Py https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHnas pabota
43 «OmnpeneneHue BhITAIKUBAIOIICH bubnnoreka [JOK
CHWJIBL, ACMCTBYIOLIECH Ha TeJlO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUJIKOCTbHY
JlaGopatopHast paboTa 1o Teme
«HMccnenoBanue 3aBUCMMOCTH Beca Bu6 110K
nonnoTexa
49 Tena B BOJE OT 00béMa
& . https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Tena»
50 [InaBanue Ten brbmorexa OK
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KoHncTpynpoBanue apeoMeTpa Win
51 KOHCTPYMPOBAHHUE JIOJIKU U
OIpeJIeIIeHNE €€
Ipy30MO0ABEMHOCTH"
59 Pemenne 3agau mo Temam: bubnuorexa [JOK

«IInaBanue cynos.

https://m.edsoo.ru/ff0a3654




BoznyxomnaBanuey, «/laBienue
TBEPJIbIX TEJ, )KUJIKOCTEH U Ta30B»

53

Mexanuueckasi pabora

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

54

MortHocTts. EquHUIBI MOIITHOCTH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOH IIPH
noabéMe o Jjiectauie"”

56

IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBecue cui Ha peiyare

57

KonrtponbHas paborta no reme
«JlaBreHue TBEpbIX Tel,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepouHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBieHue
TBEPABIX TEJ, KUAKOCTEN U ra30By» /
Bcepoccuiickas npoBepodHas
paborta

bu6nmorexa LIOK
https://m.edsoo.ru/ffO0adffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaGopatopHnas pabora
«HccnenoBanne ycioBui
paBHOBECHSI pblyara

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o temMe «Y CI0OBUSA
paBHOBECHSI pblUara

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a48a6




61

KoaddutmenT monesnoro neicTBust
Mexanu3ma. Jlaboparopuas pabora
«M3mepenue KIIJI HakIOHHON
TUTOCKOCTH

0.5

62

Pemrenne 3agau mo teme "Padora,
motHocTh, KITI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0adc48

63

MexaHnuueckas OHCPI'U:.
Kunernueckas u IIOTCHIMAJIbHAasA
OHCPI'usa

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIBbHOE ONPEACIICHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATLHON SHEPTHU TIPU
CKaThIBAaHUM TeJIa MO0 HAKJIOHHON
TJIOCKOCTH"

66

KonTponbhas padota no teme
«PaboTta 1 MOIIHOCTb. DHEPIUs»

67

PeseprubIit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHU4ecKoe
nBIOKeHHue"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0adee6

68

PesepBHylit ypok. Pabora ¢
Tekctamu 1o Teme "PaboTa.
MouHoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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8 KVIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/n Bcero u3yyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KHHETHYECKON | bubnuorexa [IOK
TEOPHUU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mopaenu TBEPIOTO, )KUIAKOTO U
’ . bubnnorexa [IOK
3 ra3000pa3HOro COCTOSHUMN 1
https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBsicHeHHEe CBOMCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
II0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucranmmaeckue u amopdabie 1 bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHue M KallWJUBSIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
but6mmorekxa [IOK
7 TeruoBoe paciiupeHue u cxxaTue 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTypbl
8 CO CKOPOCTBIO TEIIOBOTO ABUKEHUS 1
YacTHUIL




TEIIJIOTa CrOpaHuAa

9 Buytpennss sneprus. CriocoOsl bubnuoreka [JOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Buer remonepesiain https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

11 HCII0JIb30BaHUE TEIIOBEIX CBOMCTB bubmuorexa [{OK
BELLECTB ¥ MAaTEpUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "

12 KonunuectBo TemioThl. Y aeinbHas bubnuoreka [{OK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca.

13 TemooOMeH U TemIOBOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlabopartopHnast pabota

14 "UccnenoBanue siBICHUS bu6mmoteka IIOK
TEII000MeHa NpU CMEUIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit Boabl"

Pacuet konmyecTBa TEMIOTHI,

15 HE0OXOIMMOTO JIJIsl HATPEeBAHUS
TeJa U BBIAEISEMOr0 UM MpU
OXJIAXKICHUH
JlaGopaTopHas pabota

16 "OHpIG)JIeJ'IEHI/Ie I;’}IGJ'IBHOﬁ bubmmorexa [TOK

" https://m.edsoo.ru/ff0a6bb0
TETTOEMKOCTH BEIIECTBA
17 DHeprus TOIMBa. Y AenbHas bubnmoreka [JOK

https://m.edsoo.ru/ff0a7b5a




IInaBnenue u oTBepAeBaHUE

18 KPHUCTAJNIMYCCKUX TeIl. Y IeabHas bubmmorexa LOK
P A https://m.edsoo.ru/ff0a71d2
TEIUIOTAa IUIaBJICHUS
JIaboparopHas padbora
19 "On EHGJIEHI/IC pHeHLHOﬁ TEIUIOTHI bubmorexa LIOK
P y" https://m.edsoo.ru/ff0a72fe
IUIABJIEHUS JIbA
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmmoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
bubmuoreka [IOK
21 3aBUCHUMOCTb TEMIIEPATYPhI
https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(epHOro
JaBJICHUS
Brnaxsocts Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenue bubnnorexa [JOK
OTHOCHUTEIBHOMN BIAKHOCTH https://m.edsoo.ru/ff0a7628
BO3yXa"
73 Pemenue 3agau Ha onpeneneHne
BJIQYKHOCTH BO3/TyXa
[TpuHIMIIBI PaOOTHI TETIIOBBIX
24 nsurateneif. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJ] TennoBoro aBHraTes.
25 Tenﬁomﬂe JIIBUTATEIN U 3allluTa bubmmorexa TOK
. https://m.edsoo.ru/ff0a7c7c
OKpY>Karollel cpebl
26 3aKOH COXpaHEHUs U MIPEBPAILCHUS

OHCPIHUU B TCIJIOBLIX IMPOLICCCAX




[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "TeIIoBbIe IBIEHUS.

bubnunoreka LIOK

27 N3meneHne arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonrponsHas pabora o teme
28 "Tennossle ABneHus. MI3MeHeHne bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BeIlecTBa
29 Onekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsI0B
Ypok-uccnenoBanue
30 "DnexkTpu3auus Tea UHAYKIUEH 1
MPY CONTPUKOCHOBEHUM"
31 B3aumoneiicTBre 3apsyKeHHBIX TEJI. bu6nmorexa LIOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DNEKTpUUYECKOE MOJIE.
1 HanpsikeHHOCTD 371€KTpUUYECKOro bubmuoreka [IOK
noss. [IpuHImn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snexTpruueckux 3apsiioB.
33 OneMeHTapHbIi 3apsa. CTpoeHue
aToma
34 [IpoBOTHUKY W TUAIEKTPUKU. 3aKOH but6mmorekxa [IOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1ad Ha npuMeHeEHUe bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBHS €T0
36 cyuiectBoBaHus. McTouHukmu bubmmorexa TOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4




bubnunoreka LIOK

37 EHCTBUS JIEKTPUUYECKOrO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBre

38 BJIEKTPUYECKOTO MOJIs Ha 1
MPOBOJHUKHU U JUAJIEKTPUKH"

39 DJIEKTPUYECKUI TOK B METajlIax, bubnmnoreka HOK
JKMIKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lemnb u eé
COCTaBHBIC YaCTH
Cuna toxka. JlabopaTopHas pabora

41 "U3mepenue u peryaupoBaHue 0.5 bubmmorexa [IOK

PEHHE 1 peryiip ' https://m.edsoo.ru/ff0asbd6
CHUJIBI TOKA
DNEeKTPUUECKOE HATIPSKEHHE.

42 BoasT™metp. JIaboparopnas pabota 0.5 bubmuorexa [IOK
"V3MepeHre U peryInpoBaHie ' https://m.edsoo.ru/ff0a9e14
HanpspkeHns"

ConpoTuBiieHNE NPOBOJHUKA.
43 Yz[eJII)LHoe con OTIEBJ'ICHI/IG brbmmorexa [TOK
p https://m.edsoo.ru/ff0aa738
BEILIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
44 CONIPOTUBJICHUS IPOBOJIHUKA OT €r0 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0aa738
JUTHHBI, TIIOIAU TIOTIEPEYHOTO
Ce4YeHMs U maTepuaia”
3aBHUCHUMOCTD CHJIBI TOKA OT
bu6nunorexa LIOK
45 HanpspkeHus. 3akoH OMa ayis

ydacTKa Herun

https://m.edsoo.ru/ff0aa44a




Jlaboparopuas pabota
"HccnemoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYIIEro uepe3 pe3nucTop, oT bubmorexa LIOK
» 1A pe3p P, https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M APATIICIHHOE
COCIMHECHHS TIPOBOJHUKOB
Jlaboparopnas pabora "IIpoBepka
43 MpaBuia CJIOKEHUS HAINPSYKEHU I bubnnoreka [JOK
IIPU MOCIEI0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas pabora "IIpoBepka
49 IIpaBUJIa JJI CHJIbI TOKA IIPU bubnuoreka [IOK
napajjIeJIbHOM COeJUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMEHEHNE
bu6mmoteka IIOK
50 3akoHa OMa JJis pa3InyHOTO
https://m.edsoo.ru/ff0aaf8a
COEIMHEHHUS TIPOBOJHUKOB
Paborta 1 MOIIIHOCTH
51 JJIEKTPUUECKOT'0 TOKa. 3aKOH bubmmorexa HOK
p ’ https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JIaboparopHas padora
52 "On EHCHiHI/Ie pa60TLI U1 MOIITHOCTH bubmmorexa TIOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DNEeKTpUYECKHE LIETIH U
53 NOTPEOUTENH IIEKTPUUECKOM bubmuorexa [IOK

sHeprum B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIC Mar"HuThbl, UX

54 .
B3aUMO/ICIICTBUE
55 VYpok-uccnenosanue "M3yuenue | bubnmnoreka HOK
ToJIeH TMTOCTOSSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€e nojie. MarHuTHOE 1moJie
bubnunoreka LIOK
56 3eMIId U €T0 3HaYeHUE JJIs )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOILHOM paboTe
1o TemMe "DIIeKTPUUECKUE 3apsbl.
bubnunoreka LIOK
57 3apspKeHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMozeicTBus. [locTosTHHBIM
3JIEKTPUYECKUM TOK"
KonTponbnas pabota no teme
"DNIeKTpUUECKHE 3apSIb.
3apspKeHHBIC TeJa U UX
. . bubnuoreka [{OK
58 B3auMOIeCTBUs. [10CTOSTHHBIIM
. " https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK" /
Bcepocculickas npoBepodHas
pabota
PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "llocTosHHbBIN
o " but6mmorekxa [IOK
59 AJIeKTpUYECKuil TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
paborta
OmneIT OpcTena. MarauTHoe nosne
bu6nunorexa LIOK
60 AIEKTPUIECKOTO TOKa MarHuTHOe
https://m.edsoo.ru/ff0ac1d2
I10JI€ KaTYIIKH C TOKOM
61 [IpuMeHeHne 2EeKTPOMarHiToB B 0.5 bubnmoreka [JOK

TexHuke. JJaboparopnas pabora

https://m.edsoo.ru/ff0ac74a




"N3yueHue nenicTBUsI MAarHUTHOTO

T0JIsl Ha MPOBOJAHUK C TOKOM"

62

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
Toka. Mcrosp30BaHue

3JIEKTPOJBUTATENIEN B TEXHUUECKUX

YCTpOICTBaxX U Ha TPaHCIOPTE.
JlaGopartopHnas pabota
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOW UHIYKITHH.
[IpaBuio Jlenna

64

Onekrporerepatop. CriocoObl
MTOJTYYEHUS AIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEeprun

65

[ToaroroBka Kk KOHTPOJILHOM paboTe

10 TeMe "DIJIEKTPUUECKHE U
MarHuTHbIE sIBJIEHUS"

66

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHyIit ypok. Pabora ¢
TeKkcTaMH 110 TeMme "TemnoBele
aBiIeHud"

bubnunotexa LIOK
https://m.edsoo.ru/ffO0acc5e

68

PeseprubIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHeIe
SIBJICHUS"




OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
[
Jl:;_n Tema ypoka Beero Kourpoabubie = IIpakTuyeckue II/I[:;:CHI/ISI :)Ig[()l:ll;(();:;eenbnue
padoThI padoThI pecypes:

1 MexaHuyeckoe IBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO ABUXKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPsIMOJIMHEWHOE | bubnuoreka [IOK
JBUJKECHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE

4 nekeHue. CpeHsst 1 MTHOBEHHAS 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubnnoreka [JOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHNHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'padux ckopoct
JlaGopatopHnas pabora

7 "OnpeneneHne yCKOpeHus Tejla Ipu | | bubnnorexka [HOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

2 CBoboanoe nagenue tei. OnbITh ]
lanunes

9 PaBHOMEpHOE IBUYKEHUE 11O 1 bubnuoreka [IOK

okpyxxHOCTH. [lepnos u yactora

https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneiinas u yriosas

CKOpOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 Ilepsniii 3akoH HetoToHa. BexTop bubmumoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bubmumoreka [IOK
PaBHozelicTByrOIIAsA cua https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHEHNE bu6mmoreka [IOK
3akoHOB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ocTh. 3akoH I'yka
YHpyr YK https://m.edsoo.ru/ff0aeca2
16 Pemenne 3ama4a no teme «Cuna
YIOPYTOCTH
JlabopartopHnast pabota
bu6mmoreka [IOK
17 «OmnpeneneHne KECTKOCTH
https://m.edsoo.ru/ff0ace28
MPY>KUHBD»
18 Cina Tperns bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amag mo reme «Cuna bubmuorexa [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JIaGoparopnas padora
20 "On z enI;HHe ioa(b(bn HEHTa bubmmorexa [TOK
et " I https://m.edsoo.ru/ffO0af8be
TPEHUS CKOJIbKEHUS
Pemrenue 3agad mo teMe "3aKOHBI BuG OK
21 Hprorona. Cuna ynpyroctu. Cuna nommoreka [

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO bubmmnorexa [IOK
+ Y OKOp hitps://m.edsoo.ru/ff0af044
nagaeHus
Ypok-koHpepenus "[IBmkeHHE T
23 BOKPYT I'PAaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau nmo teme "Cuna
bu6mmoreka [IOK
24 TSDKECTU Y 3aKOH BCEMHUPHOI'O
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 [IepBas kocMuyeckass CKOpPOCTb. bubnuorexa [JOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepuabHOM TOUKH.
AOGCOIFOTHO TBEPIOE TEIIO.
26 PasHOBecue TBEpIOTO TENA C bubmorexa LOK
. " p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmenT cuinsl. LeHTp TspKEecTH
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCONIIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LleHTp TsokecTn
73 Pemenue 3agad mo reme "MomeHT bu6mmorexa [IOK
cunbl. LenTtp Tsoxkectn" https://m.edsoo.ru/ff0b02b4
[ToarotroBka Kk KOHTPOIBHOU paboTe
" bubnmoreka [JOK
29 no TeMme "MexaHnduecKoe IBUKCHHUE.

Bs3aumogeiictue Ten"

https://m.edsoo.ru/ff0b0408




KonrponsHas pabora o Teme

bu6mmoreka [IOK

30 "MexaHqu CKOC AABIDICHHC. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"

Nmnynsc Tenna. IMImysasc CUIbL.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnmoreka [JOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICICTBHE

1 Pemenue 3amau nmo teme "3akoH bu6mmoreka [IOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096c

13 Ypok-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"

bubmuorexa [JOK

34 Mexanndeckas paboTa U MOITHOCTh hitps-//m.cdsoo.ru/f0b0as4

35 Pabora cuitbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHnast pabota

36 «Ornpenenenue paboThl CUITbI TPEHUS
MIPY PABHOMEPHOM JBUKEHUU TeJa
110 TOPU30HTAIBHOM MOBEPXHOCTH

37 CBsi3b DHEPTUH U PAOOTEHI.

[loTenuumanpHas sHEPTUst

18 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KUHETUYECKON dHEPIUun https://m.edsoo.ru/ffOb0Oc32

39 3aKOH COXpaHEHUsI SHEPTUHU B
MEXaHUKe

40 JlaGopatopnas pabora «3yuenue bubmuoreka [IOK

3aKOHAa COXPAaHCHUA DHCPIUN)»

https://m.edsoo.ru/ffOb12fe




41

KonebarenpHoe JABMXKXCHHUE U €T'0
XapPaKTCPUCTHKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

42

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTHyecKuil ¥ Npy>KUHHBIA
MasiTHUKH

44

Ypok-uccienoBanue «3aBUCUMOCTh
nepuoja KolebaHu OT KECTKOCTU
MIPYKUHBI U MAcChl Tpy3a»

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

45

[IpeBparenue sHepruu Npu
MEXaHUUYECKUX KOJICOaHMSIX

46

JlaGoparopHnas pabota
«OrmpeeneHue 4acToThl U epruoa
KoJe0aHuil MPYKUHHOTO MAasITHHKA

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

47

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHoAa KojaeOaHni
rpy3a, HOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoHbI. CBOWCTBA
MeXaHn4eCcKHuX BOJIH. [IpogosibHbIE 1
MOTEPEYHBIE BOJTHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPJIOM TeJIE.
CeiicMuueckue BOJIHBI"

50

3Byk. Pacnipoctpanenue n
OTpa)kKEHUE 3BYyKa




51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanuueckue KoneGaHus ¥ BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbnas pabota no teme
"3aKOHBI COXpaHEHUSI.
Mexanuueckue KoneGaHus ¥ BOJTHBI"

56

QHGKTpOMaFHHTHOC ITOJIC.
QHGKTpOMaFHHTHHC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

58

VYpok-koupepennus "llkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-uccienoanue "M3yuenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TeneoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemienue 3aga4d Ha OIIPCACIICHUC
YaCTOTHI U JJIMHBI
QJICKTpoMar HUTHOM BOJIHEI




DneKTpOMarHuTHas IpUpo/ia CBETA.

61 CxopocTts cBeta. BonHoBbie bubmmorexa [OK
P ' https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETA
Hcrounuku ceera. I[Ipsmonuneitnoe
62 acpocTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pactipoctp ‘ https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)K€HUs CBETA. 3epKaia.
bu6mmoreka [IOK
63 Pemenue 3aga4 Ha npUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomnenue cera. 3aKkoH bubnuorexa [JOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakEeHUE
65 cBeTa. Mcnoap30BaHuE OIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKECHHUS B https://m.edsoo.ru/ffOb3cS5¢c
ONTHYECKUX CBETOBOJIaX
JlaboparopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEJIOMJIEHHUSI CBETOBOIO Jy4a OT
yrJia IaJieHusl Ha TPaHUIle "BO3IyX-
crekio""
Ypok-koHbepeHIus
"Hcnonb3oBaHue MOJTHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBA3B"
bubmuorexa [JOK
68 JInn3el. OnTHYeCcKas CHJIa JIMH3EI 1
https://m.edsoo.ru/ffOb3{2c
. bubnmoreka [JOK
69 [TocTpoenne n300paskeHuii B TMH3AX 1

https://m.edsoo.ru/ff0b444a




Jlaboparopnas pabota
"Onpenenenue GoKycHOTO

bubmuoreka [JOK

70 PAacCTOSIHUSA U ONTUYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
coOuparomien THH3bI"

71 Ypok-koHpepeHmus "OnTudeckue bubnmoreka [JOK
JINH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'ma3 kak onrnyeckas cucrema. bubnuoteka [JOK
3penue https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepenius "JleexTs
3penus. Kak coxpanuts 3peHue"

Pasnoxxenue 6enoro ceera B CIEKT.

74 Omnbitel HetoTona. Cnoxenue bubnnoreka [JOK
CIIEKTpaJIbHBIX LIBETOB. /(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTopnas pabora "OnbITh O
Pa3IoKEeHUIo OEI0ro CBETa B CIEKTP

75 Y BOCIIPUSATHIO 1IBETA MPEAMETOB IIPU bubamorera LOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJII0ICHUN Yepe3 LIBETOBbIE
¢bunabTphl"
Ypok-npakTukyM "BosHOBBIE

76 CBOMCTBA CBETA: IUCIIEPCHUS,
uHTepepeHys u audpaxus”

77 Omnsitel Pe3epdopaa u ruianerapHas bubmuorexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynatel bopa. Mozaens atoMa

bopa




I/ICHyCKaHI/Ie 1 NIOrjIomcHUE CBCTa

bu6mmoreka [IOK

79 atromoM. KBa . JIuneriuaTeie
TOMOM. RBAHTBL JHHCHAATRT https://m.edsoo.ru/ffO0c144c
CHEKTPbI
20 Ypoxk-nipaktukym "Habmronenue bubnmoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubmmoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIILI
https://m.edsoo.ru/ff0c1672
20 CrpoeHue aTOMHOTO siipa. bubnnoreka [JOK
Hyknonnas Mmonens https://m.edsoo.ru/ff0c18ac
23 PanpnoaktuBHbIE TpEBpaLICHUS. bubnnoreka [JOK
M3oTonsl https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau o teme: bubmuoreka [JOK
"PanuoakTuBHBIE MpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuona momypacnana
VYpok-koH(pepeHms
86 "Ppa HoaKT(fIBI:{He W3JIYy4CHUS B bubmorexa HOK
g yi " https://m.edsoo.ru/ff0c2126
pUpoJie, MEAUIIMHE, TEXHUKE
SnepHble peakuy. 3aKOHBI
87 coX paHeHESI 3apsI0BOTO U bubmorexa HOK
p A https://m.edsoo.ru/ffOc1c58
MacCOBOT'0 YHCE
28 DHeprus CBA3U aTOMHBIX SIZIEp. bubmuorexa [JOK
CBs13b Macchl U SHEPTUU https://m.edsoo.ru/ffOc1d7a
29 Pemrenue 3amau no reme "SnepHeie
peakuun"
90 Peakuuu cunTe3a U neneHus saep. bubmuorexa [JOK
Uctrounnku sHeprun ColiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Ypok-koudepenmus "Anepras

sHepreTuka. JleicTus




PaZAMOaKTUBHBIX U3Iy4YEHUHN Ha
JKUBBIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "DJIEKTPOMArHUTHOE TOJIE.

bubmuoreka [JOK

92
ONEeKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC siBEHUS"
KonTponbhas pabota no teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsbi€e siBieHU"
[ToBTOpEeHME, 0000IIEHNE.
bubmuoreka [JOK
94 JlaboparopHbie pabOTHI 110 KypCy
" o " https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
[ToBTOpenue, 06o6meHue. Pemenue
95 ACYETHBIX M KQUYECTBEHHBIX 3a1a4 bubmnorexa [IOK
P ! ’ https://m.edsoo.ru/ff0c2572
1o Teme "TerioBbie MPOLECcChl
[ToBTOpenue, 06o6meHue. Pemenue
96 paCUYETHBIX U KaUECTBEHHBIX 3a/1a4 bu6mmoreka [IOK
o Teme "KIIJI TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresein”
IToBTropenue, o6o0menue. Pemenue
bu6mmorexa [IOK
97 pacUeTHBIX U KaY€CTBEHHBIX 3314
" " https://m.edsoo.ru/ff0c2b30
o reMe "KIIJI anekTpoycTaHOBOK
IToBTOpenue, o6o0IIEHNE.
bubmuorexa [JOK
98 JlaGopaTopHblie pabOThI 110 KypCy

"CBeToBbI€ ABiIcHUA"

https://m.edsoo.ru/ff0c2c52




[ToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubmmnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXAHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
" bubnuorexa [JOK
101 TekcTaMmu 1o TeMe "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTtamu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsIeMOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

1.4

1.5

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Teld U (PU3MUECKUE SIBICHUS,
UCTONb3ysd (U3MYECKHE BETUYMHBI, HPU ONHMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI HCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIUHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIHUYUHY C
JPYTMMHU BEJIMUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IPOBKy 3aKOHa M 3alMucCbiBaTb €ro MareéMaTH4YCCKOC

BBIPA)KECHHE

1.6

OOBSACHATH (PU3NYECKHE SBJIEHUS, MPOILIECCHl U CBOWCTBA Tell, B TOM
4ylucllie M B KOHTEKCTE€ CHUTyalMil NpPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIBISATh NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue u3 | — 2 Jormyeckux mIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBa (PU3MYECKUX SIBJIEHUH, (PU3MUECKHX 3aKOHa

HJIN 3aKOHOMCPHOCTU




1.7

peuaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCIIONb3Ys 3aKOHBI U
(dbopMyIbl, cBsi3bIBarOlME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE
aHajM3a yCJIIOBMS  3aJayd  3alMChIBATH  KPAaTKOE  YCIIOBHE,
MOJICTaBIATh (U3MUYECKUE BEIMYMHBI B (OPMYIbl U TNPOBOJIUTH
pacuéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC s
peuieHus  3agad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOM

(hu3HUECKOI BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH TOMOIIH
(u3MYeCKUX METOJO0B, B OINHCAHUM HCCJIEIOBAHUS BBIICIATH
MpoBepsieMoe  MpEeAnoyioxkKeHue  (rumoresy),  pasiaudyarb U
HMHTEPIPETUPOBATH IMOJYUYECHHBIH pe3ynbTaT, HAXOIAUTh OIIUOKU B

XO0/J€ oIibITa, ACJIAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONCHHUIO (DU3MYECKUX SIBICHUN WIIH
¢bu3nueckux  CBOWCTB  Tel:  (opMynHpoBaTh  MPOBEPSIEMBIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTaHOBKY W3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 Q)OpMYHI/IpOBaTB BBIBObI

BBINOJIHATE MPSIMbIE U3MEPEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX U
U POBBIX MPUOOPOB, 3AMKUCHIBATH IMOKA3aHU TPUOOPOB C YIETOM

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HMUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIB30BAHUEM MPSIMBIX H3MEPEHH,
y4acTBOBATh B TJIAHUPOBAHMHM Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY W BBINIOJHATh M3MEPEHMS, CIENys NPEMIOKEHHOMY
miaaHy, (UKCUPOBATh pPE3ylbTaThl TOJYYEHHOM 3aBUCUMOCTH
(bu3MUECKUX BEIUYUH B BUJE MPEATOKEHHBIX TaOIUI] U TpaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.13

IMPOBOAUTE KOCBCHHBLIC HU3MCPCHHA q)HSI/I‘IeCKI/IX BCJIIMYUH, CICAYA
HpCI[HOX(eHHOﬁ HHCTPYKIUU: IIprU  BBIITOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

1.14

YKa3bIBaTb IIPHUHIUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaATh MPUHIHUIIBL ,Z[CﬁCTBPIH HN3YUCHHBIX

NpUOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX ONMCAHUSA,




1.15

UCTOJB3ys 3HAHUS O CBOWCTBaX (UBHYECKHX SBICHUH W
Heo0XoaAuMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMeEphl (HAXOIUTb HHGPOPMALMIO O IPHUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IIpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpelie

1.16

OCYIIECTBISATH OTOOP MCTOUHUKOB MHPOpPMALUH B ceTH MHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEJOCTOBEPHOIT

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
Hay4YHOIOIYJSIPHYIO  JIUTEpaTypy (HU3MYECKOIO  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIINY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4EOHBIX HCCIEAOBAHUM, TPU STOM
rPAaMOTHO HCIIOJb30BaTh M3YyYEHHBIM MOHATUWHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIATH BHICTYIIJICHUE NPE3eHTauei

1.19

NP  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB M  HCCIEI0BAaHUI
pacripenieniath 00S3aHHOCTM B TIpyIIe B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTD TpYMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBAsI MHCHUC OKPYKAKOIINUX

8 KVIACC




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SIBJICHUC

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHUI

OINUCHIBaTh M3YYEHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTONB3ysd (U3MYECKHE BEINUYMHBI, NpPU OINMHMCAHUH TPABHILHO
TPakTOBaTb  (U3MYECKUH  CMBICI  HCHOJb3YEeMBIX  BEIMYUH,
0003HAaYEHUsI W E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (U3MUECKYIO BEIMUYUHY C
JPYTMMHU BEJIMUYMHAMU, CTPOUTH IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘IGCKI/IX BCINYHMH

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3alMuCbhiBaTb €ro MaTeMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluii MPAKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ NOMoupl0 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

1.8

pemars pacy€THbIe 3aauu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIUE (PU3UUYECKUE BEIWYMHBI: Ha OCHOBE
aHalM3a YCJIOBUA 3a/1a4M 3allMChIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/IOCTAaTOK JaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpATh 3aKOHBI U
(dbopMyIibl, HeoOXoIUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcUEThl U
CpaBHUBATh NOJYYEHHOE 3HAueHHEe (U3NYECKON BEIMYUHBI C

U3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU MMOMOIIU

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3ysA OINHWCAHHUEC HCCICIOBAHUA,




1.9

BBLACIATH HIPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIbBHOCTD

nopsAAKa IPOBEACHHUA UCCIICAOBAaHUA, ACJIaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONEHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMYyIHpOBaTH  MPOBEPSIEMBIC
MPEIIOIOKEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEIJIOKECHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CpPaBHUBATH
pe3yNbTaThl W3MEpPEeHUl ¢ yd4€ToM 3amaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

IPOBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBaTh HCCIE0BaHUE, COOUpPATh YCTAHOBKY U BBIIOJHSTH
U3MEpEHUs, Cleqysd MPEeAJOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUI] U rpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM HCCIICAOBAHNA

1.12

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ HM3MEPEHHUs,  COOMpaTh  SKCIHEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys TMPEIJI0KEHHOM HMHCTPYKLUHMHU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH TMpu paboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOHM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaxX (DU3MYECKMX SIBICHUH U HEOoOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TEXHUYCCKHEC yCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI o CXEeMaM 1 CXEMAaTUYHBIM PUCYHKAaM, COCTABJIAATH CXCMbI
OJICKTPUYICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlICIbHBIM
COCAUHCHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

1.16

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGMOpPMaLKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCEIHEBHON JKM3HM Juid oOecriedeHuss Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.17

COXpaHEHHs 370pOBbS M COONMIOJCHHS HOPM 3KOJOTMYECKOTO
IIOBE/ICHUA B OKpYXKaloLIeH cpene

OCYILLIECTBIATh NOUCK HMH(pOpMAIMKU (PU3HMUECKOr0 COAEpKaHHUsS B
cety IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIJENATh MH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/1aBaTh COOCTBCHHBIC TIHMCHbMCHHBIE U KpPATKHUE YCTHBIC
cooOmieHus, 0000mas HHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(DU3HYECKOTO COJCpPKAHUS, B TOM YHCJIC ITYyOJMYHO IMPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEILCKOM NeATeNbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh M3YYCHHBIN IOHATUHHBIN amnmnapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYIINICHUC Hpe3eHTaHHeﬁ

IIPY BBINOJHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEAUTh 3a BBIOJHEHUEM IUIAHA
JNENUCTBUM W  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ] B JEATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCHUCTBUE, MPOSABIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsieMoro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

1.3

pacrio3HaBaTb MPOABJICHUC HN3YUYCHHBIX (bHSI/I‘IeCKI/IX SIBIICHUH B

OKpYyKaromeM MUpe, B TOM YUCIIC (pI/ISI/ILICCKI/IC SIBJICHUA B IIPHUPOAC,




1.4

1.5

IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

ONMCHIBATh HM3yYEHHBIE CBOICTBa Tel M (pu3MUecKue sBICHUS,
UCTONB3ysd (U3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TPakTOBaTh  (DU3MYECKUN  CMBICT  MCIOJNB3YEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GhopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeTMYUHAMHU, CTPOUTH IPaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYUH

XapaKTCpHU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLIECCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPAKCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOLIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYecKuX 1IaroB ¢ MOMOLIBI0 2 — 3 M3yYEHHBIX CBOMCTBA

(bU3NIECKUX SIBICHHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemaTh pacuéTHbIe 3a7aydl (OMHMparoIyecs Ha cucrtemy u3 2 — 3
YpaBHEHMI), UCHOJb3ysl 3aKOHBI WU (QOpPMYJbl, CBS3bIBAIOLINE
¢u3nyeckue BENUYMHBL: HAa OCHOBE aHaln3a YCIOBHS 3aJauu
3alMChiBaTh KPaTKOE YCIOBUE, BBIABIATh HEAOCTAIONIME WU
130BITOYHBIE TAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYJIbl, HEOOXOMMBbIE
JUISL pelIeHUs, TPOBOAUTh Pacu€Thl U OLIEHMBATh PEAMCTUYHOCTH

TOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPpU IMMOMOIIA
(1)PI31/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OMMMCAHUC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOPSAAKaA
MIPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIIeHI/II71 1 OIBITOB

MPOBOJMUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(bu3MYECKUX CBOICTB TeIl: CAMOCTOATEIBLHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyI0BaHMS, OMUCHIBATH XOJ] OIBITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATh BHIBOIBI




1.10

1.11

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbl ((HOKyCHOE
paccTrosiHie coOMparoIiel JTHH3bI), 00OCHOBBIBATH BBIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUUYHMH C
KCIIOIb30BAHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBAThH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHsS  (PU3MYECKUX  BEJIUYUH:
IJIAHUPOBaTh ~ M3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUS, CIEAYys MPEIJIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYEHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJYYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUIN

1.13

1.14

1.15

coOnrofaTh MpaBuja TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PyIOBAHUEM

pa3nuyaTtb OCHOBHBIC MPU3HAKU MU3YUEHHBIX (DU3MUYECKHX MOJEINeit:
MaTepualbHas TOYKa, aOCOMIOTHO TBEPAOE TEN0, TOUYCUHBIH
HWCTOYHMK CBETa, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U HEOoOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJOTMYECKHUX MPOIECCOB MPU PEIICHUH Y4eOHO-MPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJIUTE TpUMEphl (HaXoAWTh HHGMOpPMaLKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKHMX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecriedeHusl 0e30MacHOCTH Mpu

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.18

1.19

1.20

1.21

COXPAaHCHUSA 3I0pPOBbA U COGJIIO,ZLGHI/ISI HOPM 3KOJOTHYCCKOTro

MOBEJICHUS B OKPYKAIOIICH cpefie

OCYILECTBIISATh MOUCK HH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEepHET, CaMOCTOATEHHO (HOPMYIUPYS TOMCKOBBIN 3aIpoc,
HaxOJUTh IIyTH OIPENEJICHUS JIOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIIMM HA OCHOBE MMEIONIUXCS 3HAHUW M JIOTOTHUTEIBHBIX

HMCTOYHHKOB

UCIOJb30BATh IIPU BBHIMNOJIHEHUH Y4YeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetd MHTepHeT; Biaaers INpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALUU U3 OJHON

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUUYECKOTO
coJiep>KaHusl, MyOJINYHO MPEICTaBIATh PE3yIbTaThl IPOSKTHON WU
HCCTIEAOBATEIIbCKON  NEATENIbHOCTH, TIPH  3TOM  T'PaMOTHO
WCIOJIb30BaTh M3yYCHHBIM TOHATUUHBIA ammapar Hu3y4aeMoro
paszena (U3MKU U CONPOBOXKAATh BBICTYIUIEHHE INpE3EHTalueil ¢

y4€TOM 0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB

IIPY BBIMOJIHEHUH YY€OHBIX TPOEKTOB U UCCIIEI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMM, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTb TPYIIbl, BbICTPAaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaeiia 3JIEMECHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O MNpUpoAe. SIBiIeHUs NpUPOIBIL.
dusnyeckue SABICHUS: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepeHue (uzMuUEcKUX
BenmuunH. ®usnyeckue 1npubopsl. [lorpemrHocTs

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

EcrecTBeHHOHAYYHBII METOA MMO3HAHUA: HAOJIIOACHUE,
IIOCTAaHOBKA Hay4YHOI'0 BOIPOCA, BBIABM)KEHHUE TUIIOTES,
SKCIIEPUMEHT IO IPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha6n}01[aeMoro SABJICHUA

Onucanue GpU3NUECKUX SBICHUN C TOMOIIbIO MOJIENIeN

1.5

[TpakTueckue paboThI:

HiHPar##H#l3mepenre pacCTOSTHUN.
#H#Par###3meperne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.
#H#HParf##l3Mepenne TemmepaTypel NpH  OMOILU

AKUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATypPbI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BELLIECTBA

2.1

#H#HPar###CTpoenre BeliecTBa: aTOMBI M MOJICKYJIBI,
ux pasMepbl. ONBITHI, OKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par##Ht]IBokeane  dactuiy  BemiectBa.  CBS3b
CKOPOCTH JABI)KCHHUS 4YACTHI[ C TEMIIepaTypou.

BbpoynoBckoe nBuxenue, mupdysus




2.3

24

2.5

2.6

B3anmoneiicTBre 4acTUI BEIIECTBA: IPUTSKEHUE U

OTTAJIKUBaHUE
HH##Par#HH ArperatHoie COCTOSIHUS BEIIECTBA:
CTpOCHUE rasos, KUIKOCTEN U TBEPABIX

(kpucTayinyeckux)  Tel.  B3aumocBszp  Mexay
CBOMCTBAMM  BEILIECTB B  Pa3HbIX  arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM
OcobenHoct arperaTHbix COCTOSTHUH BOJBI

[TpakTuyeckue pabOTHI:

#H##Par###Ouenka quaMerpa aToMa METOZ0M PsiIOB (C
UCIIoNb30BaHueM (pororpadmii).

HHHPar###0npITBl 110 HAaONIOAEGHUIO  TEIJIOBOTO
pacurpeHust ra3oB.

HHHPar###ONBITEl 10 OOHAPY)KEHUIO JEUCTBUS CHII

MOJICKYJISIDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

a1 Mexanngeckoe JIBUKCHUE. PaBromepHOE U
' HEpaBHOMEPHOE JIBUKECHUE
###HParfi##Cropocts.  CpenHss  CKOpPOCTb  IIpHU
3.2 HEPAaBHOMEPHOM JBM)XEHHUU. Pacuér myTu U BpeMeHu
JIBYDKEHUS
SBnenue uHepuuM. 3aKOH MHEpUMU. B3anmoneiicTBue
33 TeN KaK MPUYMHA U3MEHEHHSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 #i#HPar## InotHocTs BemecTBa. CBsA3b IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIleCTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibel ¢
' MOMOUIbIO AUHAMOMETpA
37 HiHPar###SIBnenne TaroreHus u cuia Tsoxectd. Cuiia
' TSDKECTH Ha ApPYyTuX IuiaHeTax. Bec tena. HeBecomocTts
3.8 Cuna tpenus. TpeHue CKOIBXEHUS M TPEHHUE MOKOS.

Tpenue B npupoje U TEXHUKE




3.9

3.10

3.11

3.12

H#HHHPar###CrioxkeHue Ccuil, HaNpaBJICHHBIX IO OJHOM

npsMoii. PaBHoielicTBYO1IAs CHUIT

[TpakTryeckue paboTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMOOWIIT M Tak jganee). OmnpenencHue cpenHein
CKOPOCTH CKOJIBKEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépIOoro  Tema.  OmbITH,  JEMOHCTPHUPYHOLIUE
3aBUCUMOCTh PacTsDKeHus (nedopMarvin) mpyKUHbI OT
HOPUIOKEHHOM cuibl. ONBITEL, JAEMOHCTPHUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT Beca Tejla U

XapaKTepa COIMpUKaCarOmunuXCAa HOBerHOCTeﬁ

dusnuecKkue ABICHUS B IPUPOE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKUBOU IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texauueckue YCTPOﬁCTBaZ JUHAMOMCTP, ITOAIIHUITHUKH

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrnocoObl YMEHBIIEHUS U
YBEJIMUYEHUS AABJICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

Hepe)lal{a JaBJICHHUA TBépI[I)IMI/I TCJIaMU, KUAKOCTIAMHU U

razami. 3akoH Ilackamns. ITHeBMaTHUeCKHE MAIIMHBI

3aBUCUMOCTh  JIaBJE€HUS JKMJIKOCTH OT TIyOMHBI.
I'mnpocraTuueckuii  mapajokc. CooOmaromuecs

COCyIHhI. FI/IIIpaBJ'II/I‘-ICCKI/IC MCXAaHU3MBbI

AtMochepa 3emsin u  aTMocepHOe J1aBICHHE.
[TpuyuHBI CyIIECTBOBAHUS BO3IYIIHOM 00OJOYKH
3eMIIH. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(epHOr0 JABICHHUS OT BBICOTHI HaJ YpPOBHEM

Mopst

4.6

Nsmepenne armochepHoro masieHus. [Ipubopsr st

HU3MCPCHUA aTMOC(I)CpHOl"O JaBJICHHUA




4.7

JleficTBHe KMAKOCTH U ra3a Ha IOTPYKEHHOE B HHUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBUCHMMOCTH Beca Tejla B BOJiE OT
00béMa TOTpYKEHHOW B IKHIKOCTh 4YacTH Tela.
OnpeneneHrue BBITAIIKUBAIOLIECH CHJIIbI, JEHCTBYIOIIEH
Ha TeJo, MOrpyXkEéHHoe B KUAKOCTh. lIpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, ICUCTBYIOIICH
Ha TeEJI0 B JKUJIKOCTH, OT Macchl Teia. OIBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOLICH
CUJIbI, IEHCTBYIOILEH Ha TEJIO B )KUJKOCTH, OT 00bEMA
MOTPY>KEHHOU B AKUIKOCTh YaCTH Te€Jla U OT IVIOTHOCTH
Jkugkoctd.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMpPOBAaHHUE JIOJKM U  OIpeaesieHue  eé

TPYy30IO0IbEMHOCTH

4.10

du3nueckue SIBJICHUA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHHUA  Ha JKMBOM OpraHu3M,

TJIaBaHuE PhIO

4.11

TexHuuyecKkne yCTpPOWCTBA: COOOMIAIOIINECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIITHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHuueckasi MOIIHOCTb

53 [IpocTble MeXaHM3MBI: pbIYar, OJOK, HaKJIOHHAs

' 1ockocTh. [IpaBuiio paBHOBeCHs pblyara

54 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MmexaHukd. Koadduuuent

5.5 nojie3Horo  JeiictBusg  MexaHu3moB.  IIpocteie
MEXaHU3MBI B OBITY H TEXHUKE

5.6 [ToTenmanpHast YHEPTUU TEJA, TOTHATOTO HaJ 3eMIEH




5.7

Kunernueckas sHeprus

5.8

59

[Tonnas mexanudeckasi FHEprusa. 3aKOH U3MEHEHHS U

COXpaHCHUA MEXaHUYeCKOM SHEpIrun

[TpakTuueckue paboOThI:

#Hi#Par#Ht#Onpenenene paboThl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBIJKEHHU Teja MO TOPU30HTAJILHOU
noBepxHOcTU. MccnenoBaHue YyCIOBUH paBHOBECHUS
peryara. Mamepenue KIIJ[ HakJIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

5.10

5.11

8 KJIACC

duzndeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

YCJIIOBCKaA
Texauueckue YCTPOﬁCTBaZ pbryar, HOHBHX(HLIﬁ n

HCHOIIBI/I)KHI)II\/JI 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTD, ITIPOCTHIC

MEXaHU3MBI B OBITY

Kon Kon
pasaena JIeMeHTa

6.1

6 6.2

HpOBepHeMble JIEMEHTDI COAECPKAHUA

TEIUIOBBIE ABJIEHW A

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHUs BemiecTBa. Macca U pa3Mepsl
MoJIeKyll.  OmbITBL, IMOATBEPXKAAOIINE OCHOBHBIE
ITOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOW TEOPUHU

Mognenu  TBEpPAOro, JKUAKOIO M razoo0pazHOro
coctosiHuM BemiectBa. Kpucrannnueckue u amopdHbie

TCJIa

6.3

OOBbscHEHNE CBOWCTB I'a30B, )KUJIKOCTEH U TBEPBIX TET
Ha OCHOBE TIOJIO)KEHUN MOJIEKYJIIPHOKMHETHYECKOU

TEOpUn

6.4
6.5

CMauunBaHue 1 KalmuJIIAPHBIC ABJICHUA

Tennopoe paciIupeHuC U CiKaTuc




Temnepatypa. CBs3b TeMIepaTypbl CO CKOpPOCTBIO

00 TEIJIOBOTO JABMKEHUS YaCTHI]
Buyrtpennsis SHEprusl. CriocoOsr WU3MEHEHUs
6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
68 Buabt TEIUIONEPEaun: TEIIONPOBOJHOCTD,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaenbHas  TEIIOEMKOCTh
6.9
BEILIECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne u  OTBEpAECBaHME  KPUCTAIUIMUECKUX
' BEUIECTB. ¥ Ae/IbHas TEIUIOTA IJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
610 Kunenue. VYaenbHas Termiora mapooOpa3oBaHUs.
' 3aBUCHUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs
[Mpuamuner  paboTel  TermoBeix apurateneid  KITJ
6.15 TEIUIOBOT'O ABHUrareis. TeIlIoBhIe ABUTaTEIN U 3aIlUTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUsS M TPEBPALICHUS DHEPrUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue pabOTHI:
HHHPar##H##0ONBITEl 110 OOHAPYKEHUIO JIEHCTBUS CUJ
MOJIEKYJISIPHOTO TMPUTSKEHHUS.
6.17 HA#HPar###ONBITEI  TI0  BBIPAILMBAHUIO KPUCTAJIOB

MOBapEHHOM COJIM WM caxapa.
HH#HPar###OneITel 10 HAONIONEHHIO  TEIJIOBOTO

pacIIMpPEHHUs ra30B, )KUJIKOCTEN U TBEPABIX TEIL.




Hi#HPar#H#OnpeneneHye 1aBIeHus Bo3ayxa B OanoHe
HINpUIA.

HHHPar##HONbBITB, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH
JABJICHUS BO3yXa OT €ro o0bEMa M HarpeBaHUS WIIH
OXJIXKICHUSI.

#H##Par##H IpoBepka TUIIOTE3bI JIMHEHOM
3aBUCHUMOCTH  JJUHBI  CTOJNOMKA  JKMIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TEeMIIEpPaTypHl.
#i#Par#t#Habmonenne  M3MEHEHHS  BHYTpPEHHEU
SHEPrUM Tella B pe3yibTaTe TeIUionepeaadyu u padoThl
BHEITHUX CHII.

#Hi#HPar###lccnenoBane sBJIEHUS TEIIOOOMEHa IpU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#HH#Par##H#Onpenenenue KOJIMYecTBa TEIIOTHI,
MOJIYUEHHOTO BOJON NHpHU TEMJIO0OOMEHE C HArpeThbiM
METAJUIMYECKUM IIHIINHIPOM.

#HHPar###Onpenenenre  yaenbHOM — TEIUIOEMKOCTH
BEIIECTBA.

#i#HPar###lccnenoBanue npouecca UCapeHus.
#H##Par###OnpeneneHe OTHOCUTEIHLHON BIAXHOCTH
BO3/yXa.

#HHParf##OnpenencHue yIEIbHOU TEIUIOTBI

IIJ1aBJICHUA JIbAA.

6.18

@u3nyecKkue SBJICHUS B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHME W KalWUIApHBIE SIBIEHUS B TPUPOJIE,
KPHUCTAILIBI B IPpUpO/Ie, n3nyderue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudyeckne yCTpOMCTBA: KalmWUIAPBI, IPUMEPHI
HCIIOJI30BaHNsl KPUCTAIJIOB, )KUIKOCTHBI TEPMOMET,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

JABUTaTC]Ib BHYTPECHHETO CrOpaHus.




OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexktpu3anus Tel. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3anmopeiictBue 3apsokeHHBIX Tell. 3akoH Kysona
7.2 (3aBHCUMOCTB CHJIbI B3aUMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsIJI0B U PACCTOSIHUS MEXKAY TEIaMH )
DJIEKTPUYECKOE noJe. Hanpsioxkéanocts
7.3 anekTpuyeckoro moas. IlpuHnun —cynepnosunuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »snexTpuueckux 3apsiioB. DJIEMEHTapHbIN
7.4 anexkTpuyeckuit 3apsia. Crpoenue atoma. [IpoBogHuKN
U JURJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
6 DNeKTpUYecKuii  TOK.  YCJIOBHS  CYILECTBOBaHUS
' AIIEKTPUYECKOTO TOKA. VICTOUHMKYN MOCTOSIHHOTO TOKa
HerictBus 3IEKTPUUYECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSX U Ta3ax
. Onektpuueckass uenb. Cuna TOKa. DIEKTPUUYECKOE
' HaIpsHKEHUE
=9 ConpotuBieHne IIPOBOJHMKA. VY nenpHOE
' COIMPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa 11 ydacTKa Lenu
[TocnenoBarenbHOe W THapalieIbHOE COEIUHEHHUE
7.11
IIPOBOJHUKOB
PaGota W MONIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
713 DneKTpUYecKre Henu U MOTPEOUTENH 3IEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocrossHHBIE MarHuThI. B3auMoelcTBUE MOCTOSSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnosie. MarHuTHoe moje 3eMiIM U €ro

3HAYEHUE IS KU3HN HA 3eMiie




7.16

OneiT Opcrena. MarHuTHOe I0JIE AJIEKTPUYECKOTO

TOKa. HpI/IMCHeHI/Ie OJICKTPOMArHuTOB B TCXHHUKE

7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DneKkTpoABUraTellb NOCTOSHHOIO TOKa. Mcronb3oBanue
AJIEKTPOJIBUraTeaeii B TEXHUYECKUX YCTPOWCTBaX U Ha

TpaHCIopTe

OnbiTel  ®@apaned. SBieHue  AJIEKTPOMArHUTHOM

unaykiuu. [Ipasuio Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJTy4eHUs
AIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEPIrun

[TpakTryeckue paboTHI:

OMnBITHI 10 HAOTIOICHUIO JIEKTPU3AIUH TEJT UHIYKIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue AEMCTBUSA DIEKTPUYECKOrO MOJSA HA
IPOBOJIHUKY U JUIJIEKTPUKH.

Cb6opka u mnpoBepka palbOThl 3JIEKTPUUYECKOW LIEMHU
MIOCTOSIHHOTO TOKaA.

W3mepeHue u perynpoBaHHue CUIIbI TOKA.

W3mepenue U peryinpoBaHye HaIlIPsHKEHHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HAYLIETO
4yepe3 pe3UCTop, OT CONPOTHBIEHHS pe3UcTopa H
HaIpsDKEHUS Ha Pe3UCTOpE.

OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
AIIEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €r0
JUTMHBI, TJIOIAAH MTONePEeYHOro CeUeHUs U MaTepuana.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUH TpU
IIOCJIEI0BATENbHOM COEAMHEHUU [BYX pE3UCTOPOB.
ITpoBepka npaBuita A CUJIBI TOKA IIPU NAPAJIIIEIIBHOM
coeMHeHUu pesucropoB. OmpeneneHne  padOThI
JIEKTPUUYECKOTO TOKA, HAYILIEro Yepe3 Ppe3nucTop.
OmnpeneneHne MOIIHOCTH — JJIEKTPUYECKOTO  TOKa,

BBIACISIEMOM Ha pe3ucTope. HccnenoBanue




3aBUCUMOCTH CHJIBI TOKA, UIYILIETO YePe3 JIAMIIOUYKY, OT
HanpspkeHusa Ha Held. Onpenenenue KIIJI narpeBarens.
HccnenoBanue MarHuTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTO MOJIS
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAMHEHUU U
paznenenuu. MccnenoBanue neicTBUS 3IEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnbIThI,
JIEMOHCTPUPYIOIITUE 3aBUCUMOCTh CUJIBI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBlIeHUs TOKa B Karymike. l3yueHue
JEHCTBUS MarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM.
KoncrpynpoBanue u U3y4YeHue paboTsl
BIIEKTPOABUTATEIS. N3mepenne KII/
ANIEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  OmNbITBI 1O
UCCIIETOBAaHHIO SIBIICHUS JIEKTPOMArHUTHOU
WHIYKIWWA: HWCCIEAOBAaHUE W3MEHEHUM 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKA

7.21

7.22

duznyeckue SBICHUS B MPUPOAE: DIEKTPUUYECKHE
SABJICHUS B aTMOC(bepC, QJICKTPHUYCCTBO JKHBBIX
OpraHMW3MOB, MAarHUTHOE T0JIe 3eMIIH, Ipeiid MOIIFOCOB,
POJIb MATHUTHOTO TIOJIS JUTSI )KU3HU Ha 3eMJie, TIOJISpHOe

CHSHHC

TexHuuecKue yCTpOMHCTBA: JJIEKTPOCKON, aMIEPMETP,
BOJIETMETP, PEOCTAT, CUETUHK IIEKTPUUECKOM SHEPIHUH,
AIIEKTPOOCBETUTENbHbIE TMPUOOPBI, HArpeBaTeJIbHbIE
AIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENH, IEKTPOMATHUT, 3JIEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, rCHEPATOP MMOCTOAHHOT'O TOKA

9 KIIACC

Kox Kon

pa3aciia 9JICMCHTAa

[TpoBepsieMble 2I€MEHTHI COAEPKaHUS




MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JABWKEHHE. MarepuajibHas TOYKA.

8.1 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBIKEHHUS
8.3 PaBHOMepHOE NPAMOJIMHENHOE IBUKEHHUE
#H##Par##HtHepaBHomMepHOE NPAMOJIMHEHHOE
8.4 neikenne. CpeqHsis 1 MTHOBEHHAs! CKOPOCTh TeJa pu
HEPaBHOMEPHOM JBUKEHUU
25 VYckopeHne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JIBUKCHHE
8.6 ##HPar###CBoboauoe mageune. OnbITel [ anuies
HiHPar###PaBHOMEpHOE IBUKEHUE IO OKPYXHOCTH.
8.7 [Tepuon u gactota oOpamenus. JluneliHas u yriosas
ckopoctH. LleHTpocTpeMuTeabHOe yCKOPEHHE
8.8 ITepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroTona
8.11 HHHPar###] [pyHIMI Cyneprno3uuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #H#HPar###Cuna TpeHus: cujla TPEHUS CKOJIbKEHUS,
' CUJIa TPEHHUSI MIOKOsI, IPYrue BUIbl TPEHUS
814 #H#HParfi##Cuila  TSDKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHuUs
815 JBuxenne mumaHer Bokpyr Connua.  Ilepsas
' KOCMHUYECKasi CKopocTb. HeBecoMOCTh 1 neperpys3ku
216 PaBHOBecue MarepuambHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 #Hi#HParf##PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIUIEHHON
' OChI0 BpanieHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne umiynbca. IMmynsce cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi#HPar##PeakTHBHOE IBIKEHHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

Pabota cunm TsDKecTH, ympyroctd, TpeHus. CBs3b

SHEpPruu U paboThl

IToTennmanbHast SHEprusa TC€ja, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIn

8.24

IToTenumanbHas YHEPIUs CKATOU NPYKUHBI

8.25

8.26

8.27

#i#HParfi##Kunernueckas  sHeprus. Teopema o

KMHETUYECKOM SHEPruu
HH#Par###3aKkoH COXpaHEHUS] MEXaHUYECKON SHEPTUH

[TpakTuyeckue paboOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUsI Opycka
WIA JIBWKCHUS [IapUKa MO0 HAKIOHHON IUIOCKOCTH.
Omnpenenenre yCKOpEHUs Tesa MpH paBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBKEHMHM  0e3  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIHM TP PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHLTBI TpEeHUs
CKOJIXEHUS OT CHJIBl HOPMAJIBbHOTO JIaBJICHHS.
Onpenenenrie kKod(PGUIIMEHTa TPEHHUS CKOJIBXKECHHUS.
Omnpenenenne >XECTKOCTH NpYyKuHBL. OmnpeneneHue
paboTHI CHIIBI TPEHHS TPH PaBHOMEPHOM IBIKECHHH
TeJa M0 TOPU30HTANBHOM MmoBepxHOoCTH. OmpeaeseHne
paboOTBl CWJIBI YIOPYrOCTH TpU TMOABEME Tpy3a C
UCTOJb30BAHUEM  HEMOJBI)KHOTO H  TOIBHIKHOTO

OJIOKOB

8.28

dusndeckue SBICHUS B Opupoac: IpHUIIMBBI U OTJIIUBEI,
JABMKCHUC ITIIIAHCT Conaeynoi CHUCTCMbI, PCAKTUBHOC

JABMIKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpOWCTBA: COUAOMETpP, JATYUKHU

MMOJIOKCHHA, PACCTOAHNA U YCKOPCHUSA, PAKCTELL

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI
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9.1

KoneobarensHoe JIIBUKEHUE. OCHOBHEIE
XapaKTePUCTHKH  KOJEeOaHWU: IEpUOJ, YacToTa,

aMIUIATYJa

9.2

MaremMatnueckuii M IPYKUHHBIA ~ MasTHUKH.
IIpeBpamienre  sHepruM  OpuU  KoJeOaTeIbHOM

IBIDKCHUN

9.3

94

9.5

3aryxatomue kosieOaHus. BeiHyxkaeHHble KojaeOaHus.

Pe3onanc

Mexaandeckrue BoOaHBL CBOHCTBA MEXaHHYECKUX
BoiH. IIpomosnbHble M momnepeyHsle BOJIHBL. JlIMHA
BOJHBI W CKOpPOCTh e€  pacrnpocTpaHCHHUS.
Mexanudeckue BOIHBI B TBEPIOM TeJIe, CEHCMUYECKUE

BOJIHBI

3ByK. 'poMKOCTh U BbICcOTa 3BYyKa. OTpakeHUE 3ByKa

9.6

Wn¢pa3Byk u yabTpa3Byk

9.7

[TpakTuyeckue pabOTHI:

Ompenenenne 4YacTOTBl M Iepuoja  KojeOaHWi
MaTeMaTU4YeCKOr0 MasTHHKA.

OmnpeneneHre 4YacTOThl W TepHoaa  KojeOaHH
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH TepuoAa KojeOaHH
MOJIBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TepUoAa KoJeOaHH
NPY)KHHHOTO MasTHHKa OT Macchl Tpy3a. [IpoBepka
HE3aBHCUMOCTH  TIepHoja  KoiebaHuil  Tpysa,
MOJIBELIICHHOTO K HUTH, OT MacChl rpy3a U KECTKOCTH
npyKuHbl.  M3MepeHne  yCKOpeHHsT CBOOOIHOTO

naJieHus

9.8

du3nyeckue SABJICHUS B IprUpOaAC: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSAICCHUC, ceiicMUUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHu4eckne yCTpOMCTBA: 3XO0JIOT, HCIIOJIb30BaHUE

yIABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE MoJjI€e. DJIEKTPOMAarHUTHBIE BOJIHBI.
. CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 37eKTpOMArHUTHBIX BOJIH
10.3 DrexTpoMarHuTHas npupoza cBera. CKOpocTh CBeETa.
' BonHoBEbIE cBOMCTBA CBETa
[TpakTuyeckue paboOTHI:
10.4 N3ydeHne CBOWMCTB SJEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
@usnueckue SBIECHUS B TNPUPOJE: OHOIOTHYECKOE
10.5 IEUCTBUE BUJIMMOTO, yIbTPaPHOIECTOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI
106 Texnuueckue yCTpOICTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monenb cBera. IcTOuHMKH CBETa
11.2 [IpsamonnHENHOE pacCIpOCTPAHEHUE CBETA
13 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpaXKCHMsI CBETA
114 [Ipenomnienne cBeTa. 3aKOH IIPEIOMJIEHUS CBETa.
' ITosiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xon tydeit B IMH3e
116 OnTHueckas cucrema (oToanmnapara, MUKPOCKONa U
11 ' TeJecKona
117 I'ma3 xak onrnueckass cucrema. bimM3opykocTe u
' JAIbHO30PKOCTh
118 Paznoxenue 6enoro csera B criekTp. OnbiTol HproTOHA.
' CrnosxeHue crieKTpaibHBIX IIBETOB. Jlucrepcus cBera
[TpakTuyeckue paboOTHI:
###Par###Accnenosanue 3aBUCUMOCTH yria
11.9 OTPa)KEHHUsI CBETOBOIO JIy4a OT yIJia aJCHHUs.
HiHHParf##l3ydenre XapakTEpUCTUK H300paxeHUs
IIpeIMeTa B INIOCKOM 3€pKalle.
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#HiHParf##lccnienoBanue 3aBUCUMOCTH yria
MPEJIOMIICHUSI CBETOBOIO JIyda OT yrjla MaJieHust Ha
IPaHUIIE «BO3JIYX — CTEKIION.

###Par### lonydyenue u300paKeHUH C  TMTOMOIIBIO
coOMparoIIeii JTMH3BL.

#H##Par###Onpenenenrne (HOKYCHOTO PACCTOSHHS H
ONTHUYECKOM CHIIBI COOMpAIOIEei JTMH3bI.
HH##Par##H#ONBITI TIO Pa3JIOKEHUI0 OEoro CBeTa B
CIIEKTP.

HHH#Par##H#ONBITHL IO BOCHPUATHUIO 1IBETA MPEAMETOB

npy UX HaOJIIOIEHUH Yepe3 BETOBbIC (DUIBTPHI

du3nyecKkue SIBICHHS B npupoac: 3aTMCHUA COJIHIIa u

11.10 Jlynbl, 1iBeTa Ten, ONTUYECKUE SBJICHHS B aTMochepe
(uBeT HebOa, pedpakius, paayra, MUPax)
. TexHudyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' doToanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 Oneitel Pesepdopna u mmanerapHass MOJEIb aToMa.
' Mogens aroma bopa
129 Hcnyckanue U moriomnieHue cBera aToMOM. KBaHTHI.
' JInHelyaTele CIIEKTPBI
12.3 PannoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3aydeHus
124 Crpoenue aromHoro sapa. HykioHHas wmojenb
' aTOMHOTO siipa. M3oTomnsl
12.5 PannoaktuBHble npeBpamnienus. [lepuon nonypacnana
' ATOMHBIX SITIEP
126 S nepubie peakunu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U
' MacCOBOI'O YUCEI
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl U
12.7
SHEPTrUu
198 Peaknun cuHTe3a u genenust saep. VcTouHuku
' sHeprun CoJIHIA U 3BE3]T
12.9 SAnepnas osHepretuka. JlelcTBUE paJHOAaKTUBHBIX

PI3J'Iy‘-IeHPII>i Ha )XUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4CHHUS.

HccnenoBaHue TpeKoB: U3MEPEHHE SHEPIHMM YacCTULIBI
110 TOPMO3HOMY ITyTH (110 (poTOorpadusim).

W3mepenue paanoakTUBHOro hpoHa

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
palMOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
palMOAaKTUBHOE W3JIydeHHE NPHUPOJIHBIX MHHEPAJIOB,
JICUCTBUE DPANMOAKTUBHBIX M3JIy4EHUN HAa OpPraHU3M

YCJIIOBCKA

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyAJIBHBINA JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOW  KapTUHE  MHUPAa;
c(hOpPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUN O 3aKOHOMEPHOM
CBSI3M U MTO3HABAEMOCTH SIBIICHUI MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymoomell ponu GU3MKA B Pa3BUTHU
€CTeCTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(u3MYECKUX 3HAHWKM U UX POJH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJEC POCCUUCKUX U 3apyOECKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYKAFOIIETO

MUpa, pa3BUTHUC TCXHUKH U TEXHOJOr Ui

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O ABUKEHUU KakK
crocobe CyIIeCTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUH CTPOCHUSI BEIIECTBA, O (PU3MUECKOM CYIIHOCTH SIBJICHUI
NpUpOAbl  (MEXaHHYECKHX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3nyaTh SBJICHHUS TIO OINHUCAHUIO WX
XapaKTEpPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
NaHHOe (pU3MYECKOoe SBJIEHUE; YMEHHE paclo3HaBaTh IMPOSBIICHUE
M3YYEHHBIX (DU3UYECKUX SIBICHUI B OKPYXKAIOIEM MHUPE, BbIIEISA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSATUHWHOIO armapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIH30BAHHUE UX NI pelIeHHUs YU4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tes, (pU3WUYECKHE SIBICHUS W

MIPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUYICCKUC 3aKOHBL

YMeHHue OIMCHIBAaTh HU3YYCHHBIC CBOIMCTBA TE€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

Bnagenne ocHOBaMHM METO/JOB HAy4YHOIO TIO3HaHHUSI C Y4ETOM
co0JTroIeHHsI TTpaBUiI 0€30MacHOro TpyAa: HabIroAeHnEe PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JTaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA U 3aIUCHIBATH €0 PE3YJIbTATHI, (POPMYIHPOBATH BHIBOBI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (pu3nuecKux
BEJIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0O MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI W AHAJIU3UPOBATH I10JyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOW IOTPEIIHOCTH Ppe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIENOBaHUN;
CaMOCTOSITEJIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduMKoOB, YUUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM MCCIeA0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MarepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMl IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBA3U
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢u3nueckux SBICHUM, (PU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHI),
UCTIONB3YSl 3aKOHBI U (POPMYJBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KPATKOC YCJIIOBHEC 3alayH,
BBISIBJISITH HENOCTAIONINE JaHHBIC, BRIOUPATHh 3aKOHBI U (POPMYIIBL,
HEOOXOUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJAHHEIE,
MPOBOJIUTHh PACUYETHl U OLIEHUBATH PEATMCTHUYHOCTH MOJIYYEHHOTO
3HaYCHHS (PU3NIECKON BEIMUYNHBI; YMEHUE ONIPECIIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOHy‘lCHHOﬁ IIpH pCHICHUUA 3aJa4r




YMeHHne XapakTepu3oBaThb MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIb3Ys 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
YCTPOWCTBAMH, COXpPAHEHHsS 370pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYXKAIOLIEH cpene; MOHUMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COepX)aHUs C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJIyYeHHON HWH(GOpPMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHUE HCMOJIb30BAThb  IPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUil HAYYHO-IOMYJISIPHYIO JINTEPATypy
(hU3UYIECKOTO COMEPIKaHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wnrtepner; BiameHue 0a30BBIMM HaBBIKAMU MPeoOpa3oBaHUs
vHpOpMalUi W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOINEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
1 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. Cpennsis ckopocTs. Popmyna ais
1.2 BBIYHCIICHUS CPEAHEH CKOPOCTH: V = S/t
PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€a OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUSL:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU ISl TPOCKIHU CKOPOCTH, IMPOEKIUHU
IIEpEMEIEHUs, IIyTH, KOOPAMHATHl IIPU PABHOMEPHOM IPSIMOJIUHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpIMHAThl Teja OT BPEMEHU B Cllydae PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO JIBUKECHMUSL:
2
Sl =v, #f+a,* ;
2
@opMynbl WA NMPOCKUHUU IMEPEMELICHUSA, MPOEKIUN CKOPOCTH M IPOECKLHHU
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.\'U) =Up, T4, £,
a, (1) =canst,
szz - le: =la,s,
I'padvkn 3aBUCHMOCTH OT BpPEMEHM IJIsi NMPOEKLUUU YCKOPEHUSs, MPOeKLUUU
CKOPOCTH, MPOEKLUH IepEeMELICHUs], KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
MPSIMOJIUHETHOM JIBUKEHUH
CBoboaHoe nagenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOIHOE Ma/IeHNE TeJla 10
1.5 BEPTUKAIM (JIBUKEHHE TeJla BHU3 WIM BBEPX OTHOCUTENIBHO ITOBEPXHOCTH
3emnn). ['paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUH YCKOpPEHUs,




MPOEKIIUK CKOPOCTH M KOOPAMHATHI IMPH CBOOOJHOM TaJeHHHM Tela II0
BEPTUKAIIN
CKOpOCTh PaBHOMEPHOrO JBWXKEHHUS Tela 1O OKpyxkHocTth. HampaieHue
CKOpPOCTH.

@®opmyna A BIUMCICHHUS] CKOPOCTU 4epe3 PajnyC OKPYKHOCTH WU NEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe YycKopeHue. HampaBieHne IEHTPOCTPEMUTENBHOTO

yckopeHus. @opmyiia 11l BBIYUCICHHUS YCKOPEHUS

1.6
2
b
“TR
®opmyna, cBA3bIBAIOIIAS IEPUOJL U YACTOTY OOpalleHus:
V= 1
T
Macca. IInotHocts Bemecta. @opmyna i BBIYUCICHUS IIJIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue Cuil
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HetoToOHa
Bropoii 3akoH HeroTona:
F=m-a
1.10

1.11

CoHanpaBiIe€HHOCTh BEKTOPA YCKOPEHHUS TEa U BEKTOPa CUJIbI, IEUCTBYIOIIEH

Ha TCJI0

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fry=-Fi




TpeHI/Ie IOKOA U TPCHHUEC CKOJILIXKCHUS. CDopMyna AJI1 BBIYUCIICHUA MO YJISI CUJTbL

TPEHUSA CKOJIBXKCHUA:

F_=u-N
1.12 p=H
Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe TsaroTeHne. 3aKkoH BCEMHPHOTO TATOTCHUS:
my -,
F=G.—-L1 2
'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
1.14
dopmyna A BBIYMCICHUS CHIIBI TShKecTH BOIM3M moBepxHocTu 3emiu: F =
mg.
JBmwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs 1 neperpysku
Nmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUUHA.
1.15 p=mo
Nmnynsce cucremsl Tei. M3menenne ummyinbsca. IMIysbe cuibl
3aKOH COXpaHEHUs UMITyJIbCa JUIsl 3AMKHYTOH CUCTEMBI Te:
1.16 P=myuy +m, U, =const
PeakTnBHOE IBIKEHIE
Mexannueckas pabota. @opmyra s BBIYUCIEHUS paObOThl CHIIBL:
A=Fscosu
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
L18 Kunernueckas u moteHIMambHast SHeprust. @opMyia sl BRIYACICHUS

KUHETHYECKOM OHCPTHUHU:




HIU‘E
B

Teopema o kuHeTuyeckoi sHeprun. Dopmyna aJisi BEIYUCICHUS

HOTCHHH&HBHOﬁ SHEPruu Teja, MOJHATOIO

Hag 3eMIIE:

E, =mgh

Mexanuyeckas dHEeprus:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHNYECKOM 3Heprun. P@opmyra s 3aKoHa
COXpaHEHHUs MEXaHUYECKON SHEPTrUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHue MEXaHMYECKON SHEPTUU TIPU HATTMYUHU CHIIBI TPCHHUSL.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. Moment cuibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBINH 0110ku. KIT/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIIHH
JlaBiienue TBEpOTO TENA.
@®opMyna 17151 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Pe5
JaBnenue raza. ATMocdepHOe TaBieHuUE.
1.21
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
®dopmyra 7151 BEIYUCICHHS TaBJICHUS] BHYTPH KHUIKOCTH:
P=pgh+Dm,
1.22 3axoH [lackans. I'mapaBnndeckuil npecc
193 3akon Apxumena. dDopmyna sl ONPEACTCHUS BBITAJTKUBAIONIEH CHIIBI,

Z[eﬁCTBYIOHIGﬁ Ha TCJIO, HOFPY)I(éHHOe B XXUJAKOCTBb MJIM T'a3:




Fam =PEV

VYcaopue miaBanus Teia. [lnapanue CYZA0B 1 BO3AYXOILIaBAHUC

1.24

1.25

Mexannueckue KoyieOaHusl. AMIUIMTYJa, MEPUOJI W YacTOTa KOJeOaHUI.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

MaremaTuueckuii ¥ TNPYKUHHbIA MasATHUKH. lIpeBpanieHue sHepruu mnpu

K0JI1€0aTENHLHOM JIBUKECHUHN

1.26

1.27

3aryxaromue kojaebanus. BeiHykaeHHbie kosebanus. Pezonanc

MexaHu4ecKUe BOJIHEI. HpOI[OJ'IBHLIC H IIOIICPCUYHBLIC BOJIHLI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

1.28

1.29

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI HAa TPaHUIIE
nByX cpell. MHdpa3Byk U yapTpa3ByK

IIpakmuyeckue pabomul

N3mepenne cpenHed IIOTHOCTH BEIIECTBA; ApXUMEAOBOM CHUIIBI; KECTKOCTH
NPYXKUHBL, KO3(PUIMEHTa TPEHUS CKOJIBXKEHUS; pabOThl CUJIBI TPEHUS, CUIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH JABMKEHHUs OpycKa MO HAKJIOHHOM TUIOCKOCTH;
YCKOpeHusi Opycka MpH JIBMKEHUH 1O HAKJIOHHOM IIOCKOCTH; YacTOThI M
nepuoja KojebaHWM MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ISHCTBYIOIIErO Ha phlyar;
paboThl CHIIBI YOPYTOCTH INpPH MOABEME Ipy3a C MOMOIIBIO HEMOJBHKHOTO
61510Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
0J10Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOIO JIaBIEHUS U
OT poJia MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmanuy Npy>KUHbBI; YCKOPEHUs1 Opycka OT yIiia HakJOHa HalpaBJIsoLIeH;
nepuoja (4acToThbl) KoJieOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEpUOJIa
Kosie0aHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a M KECTKOCTU IMPYKUHBI,
HCClIeIOBaHNEe HE3aBUCUMOCTU TepHoJia KOojeOaHUNH HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pbIvara




Qusuueckue A6leHUs 6 npupode: TPUMEPHl IBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KHBOW U HEXHUBOU MPUPOE, NEHCTBUE CUIIBI TPEHHS B IPUPOJIE

U TCXHUKC, IPUIMBBI U OTJIUBLI, ABUXXCHHUC IIJIAHCT ConaeuHom CHUCTCMBI,

130 PEaKTUBHOE JBM)KEHHUE XKUBBIX OPraHU3MOB, pblUaru B TeJle YeJIOBEeKa, BIUSIHUE
aTMOC(EepHOrO JaBJICHUS HA XUBOW OpPraHU3M, IUIAaBaHHE PBIO, BOCIIPUSTHE
3BYKOB JKUBOTHBIMHU, 3€MJIETPACEHHUE, CEICMUYECKHE BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoticmea: CIUJOMETP, NATUUKU TOJIO0XKEHUS, PACCTOSHUSA U
YCKOPEHUs, JAWHAMOMETp, NOJIIWIHHUKH, PAaKEeTbl, pblYar, IOABIKHBIA U

131 HETOJBW)KHBIA OJOKH, HAaKJIOHHAsl IUIOCKOCTh, IIPOCThIE MEXaHU3MbI B OBITY,

' cooOmrarnmecs cocypl, yCTPOMNCTBO BOJOMPOBOAA, IHIPABINYECKUN Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAacoc, apeoMeTp, 3XOJoT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHHSI MOJICKYJIAPHO-KHHETHYECKOW TEOPHH  CTPOSHUS

2.1 BellecTBa. Mojenu TBEPAOT0, JKUAKOTO U ra3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucranmnueckue u amopdHbIe TEna

55 JlBiwxkeHue wyactull BemiecTBa. CBsA3b CKOPOCTH JIBUXKEHHS 4YacTUL[ C

' Temreparypoil. bpoyHoBckoe nBmxenue, nuddysus

2.3 CMaunBaHue U KalWUISIPHbIC SIBICHUS

24 TenioBoe pacuimpeHue u cxxarue

2.5 TemoBoe paBHOBECHE

Yy Buytpennss sHeprus. Pabora u Temomnepegada Kak crnocoObl M3MEHEHUS

' BHYTpEHHEH HEepPruu

2.7 Bunpl Tenonepeaaun: TeIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4eHUE
HarpeBanne wu oxnaxaenue Ten. KommuecTBO TEIUIOTHL. Y aenbHas
TEMJI0EMKOCTD:

2.8

O=an(t,—1)

3aKOH COXpaHEHWsl SHEPrHH B TEIUIOBBIX INPOIECCaX. YpaBHEHHE TEIJIOBOTO
Oananca:

29

O +0, +..=0




2.10

2.11

2.12

2.13

2.14

2.15

HUcnapenue n koHaeHcauus. M3MeHeHHe BHYTpEHHEW SHEpPrUU B IPOLECCE
WClapeHuss M KOHJeHcauuu. KuneHwe KUAKOCTH. YJenbHas TemioTa

napoo0OpazoBanus: L = Q/m

BnaxnocTts BO3yXa

[InaBnenue wu kpucraumsauusd. 3MeHeHHMe BHYTPEHHEH DJHEPIUM IIpU

IIaBJICHUU U KpUCTaJIJIM3allvu. YILCJ'IBHaH TCIJIOTA I1JIaBJICHUA

BHYTpeHHHH OHCPIrusa CropaHus TOIIJIMBA. YaennHas TemioTa CropaHus

ToIMBa: g = Q/m

[Tpunnume! paboTe! TeroBeix auratenei. KT/ remmoBoro qsurarens

IIpakmuueckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAIUTMYECKOIO HWIMHPA; KOJIUYECTBA
TEIUIOThl, MOJyYEHHOIO0 BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBaAHHON
Maccpl, B KOTOpPYIO OIyIIEH HarpeTblii LWIMHIpP; KOJWUYECTBA TEIUIOTHI,
OTIAaHHOTI'O0 HArpeThIM LWIMHAPOM, ITOCJIE OIYCKAaHMS €ro B BOAY KOMHATHOU
TEMIIEpaTyphbl; OTHOCUTEIBHOM BIIAXKHOCTU BO31YyXa; YAEIBHON TEIUIOTHI
IJIaBiaeHus Jpja. lccnenoBaHWe W3MEHEHMS TeMIEparypsl BOJBI  IIPH
Pa3UYHBIX YCIOBMSX; SIBICHUS TEMJI0OOMEHa NMPH CMENIMBAHUU XOJIOJAHOW U

ropstueit BOJBI; MpoIiecca NCIapeHus

2.16

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B ITPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKHUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

2.17

3.1

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHMS
KPUCTAJLIOB, )KMAKOCTHBIA TEPMOMETP, AATYUK TEMIIEPATyPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOHHA, ABUTATEIh

BHYTPEHHETO CTOPAHHUS
SJIEKTPOMAT'HUTHBIE SABJIEHUA

Onektpusanus Ten. /[Ba BU1a 2IeKTPUYECKUX 3apsii0B

32

B3aunmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kymona

33

3aKOH COXpaHEHHS dJIEKTPUIECKOTO 3apsiia




Onextpuueckoe mnone. Hanpsx€HHocTh anexkTpudeckoro mnons. I[lpuHiun

34
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn »snexktpuueckux 3apsaoB. [leficTBHE SIEKTPUYECKOro IO Ha
3JIEKTpUYECKUE 3apsaabl. [[pOBONHUKH U TUAIIEKTPUKHU
[TocTostHHBIN AneKTpUUeCcKui TOK. JelcTBUS AneKTpruieckoro Toka. Cusa Toka.
Hanpsioxenue.
3.6 I=q/t,U=A/)
DIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R = pl/S
- 3akon OMa it yyacTka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHNE POBOIHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannenpHOE COeIMHEHNUE TPOBOJIHUKOB PABHOT'O CONPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmelianHble COETMHEHUS TPOBOJHUKOB
Pabora 1 MouIHOCTB 371eKkTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
3.11 .
. O=I"-R-t
312 OneiT Opcrega. MarHutHOe Moj€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIUH
113 MarauTHOE TOJIe TOCTOSHHOTO MAarHuta. BzamMoaencTBHE TOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJHMK C TOKOM
3.15 OmnprTer @apanes. AABnenue aneKTpoMaruuTHON HHAYKIUH. [IpaBmno Jlenma
3.16 Ilpakmuueckue pabomol




W3mepeHue  AIEKTPUYECKOTO  CONPOTHUBIIEHHS  PE3UCTOPA;  MOIIHOCTU
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOILEIO B IPOBOJHHUKE
(pe3ucTopsl, JaMIo4Ka), OT HaIlPsKEHHsI Ha KOHIaX IPOBOIHUKA; 3aBUCUMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI IIPOBOIHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YIEJIBHOTO CONPOTUBIICHUS.

[IpoBepka npaBmiia [uis 3JEKTPUUECKOT0 HAIPSYKEHUS IIPU MIOCIIEI0BATEILHOM
COEJMHEHUH IPOBOAHUKOB; MpPaBUIA Ui CHJIbI JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE 10J1e 3eMJId, Jpei( MOII0CcoB,
POJIb MArHUTHOTO TIOJIS TS KU3HHU HA 3eMIIe, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK  DJEKTPUYECKOH HHEPIUHu, HIIEKTPOOCBETHTEIbHBIE —IPUOOPBI,

3.18 HarpeBaTelbHbIe AIIEKTPONTPUOOPHI (mpumepsl), ANEKTPUYECKUE
IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb IOCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOTO TOKA

3.19 OnexTpoMarHuTHbIe BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlydeBast Mojens cBerta. [IpsmonuHeliHoe pacpocTpaHeHHe CBeTa

3.21 3aKkoH oTpaxkeHus ceera. [lockoe 3epkaio

3.22 IIpenomiienne cBeTa. 3aKOH NPEIOMIICHHSI CBETA

3.23 Jucnepcus cserta

324 JIunza. Xox nyueit B nun3e. POKycHOE paccTosHUE JMH3bI. OnTrudeckas cuia

. muuH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucreMa. Onruueckrue nprudopbl
IIpakmuyeckue pabomul
##HPar#H##l13Mepenue onTUuecKoil Cuiibl coOuparomei JUH3bI; (HOKYCHOTO
paccTosiHUs coOHparolieil IMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa
1 M300paXKeHHS, KOTIa IPEMET PACIOJIOKEH B IBOWHOM (hOKyce), ToKa3aTems

3.26 MPETOMJIIEHHUS CTEKJIA.

##HPar#H##llccnennoBanue CBOWCTBA M300paXKeHUs, MOTYYEHHOTO C TTIOMOIIbIO
cobuparomield JMH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUSA JBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH YIJla MPEJIOMJICHHS CBETOBOTO JIyda OT yIJla MaJeHHs Ha

T'paHUILC «BO3AYX — CTCKIIO»




Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,

327 ONITHYECKHUE sABJICHUS B aTMoc(hepe (1iBeT Heba, pedpakius, paagyra, MUPax)
308 Texuuueckue ycmpoticmeéa. OYKH, TMepHUCKoM, ¢doToannapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBGIE SABJIEHUA
i1 PamuoaktuBHOCTE. ATba-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacnana
42 Omnwitel Pesepdopna mo paccesnuro anba-yactui. Ilnanerapnas mopenb
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30Tomnbl
4.4 [lepuon monypacmnaga aTOMHBIX 7P
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apSAI0BOIO U MAaCCOBOTO YHCET
Qu3suueckue s6NeHUs 8 nNpupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,
4.6 KOCMUYECKHE JIY4H, PAJUOAKTUBHOC W3IYYCHHE MPUPOIHBIX MHHEPAIOB,
NeiicTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUN Ha OPraHU3M YeJIOBeKa
47 Texuuueckue ycmpoticmaa: CIeKTPOCKOI, MHIANBUAYAIbHBIN JO3UMETP, KaMepa

BI/IJII)COHa, AACPHAad SHEPTCTUKA




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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