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MNOACHUTEJIBHASA 3AIINCKA

[lporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHHH U TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuemnun npenoaaBanust yaeOHoro npeamera «Puznkay.

Copeprkanue mporpamMmsl 1o (hr3MKe HarpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON IPaMOTHOCTU 00YYaIOUIUXCS M OPTaHU3AIUIO U3yUYEHUS
bU3HMKY Ha JAeSTENbHOCTHON OCHOBE. B mporpamme 1o ¢pusnke yuuThIBaIOTCS
BO3MOKHOCTH Y4eOHOro npeameta B peanusaiuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METAIPEIMETHBIM Pe3yIbTaTaM OOYUCHHsI, a TAaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MMPEAMETOB Ha YPOBHE
OCHOBHOI'0 00I1IET0 00Pa30BaHUs U YUUTHIBAET CIIELU(PUKY 00pa30BATEIbHBIX,
BOCIIUTATENBHBIX TOTpeOHOCTEN 0Oyuaronxcs ¢ THP.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana

o rojaM o0ydeHus (1o Kjaccam), npejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcs.

[TporpamMma mo Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NUYECKUE 3aKOHbI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH © (U3UICCKOU
reorpagueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYyYHYK KapTUHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHU, TO €CTh CII0C00A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIIOJIaraeT OBJaJCHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIECHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JIOKa3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenn wu3yueHuss (PU3MKU Ha YpPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, peaU3yrOUIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAaHUA U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O PoJn (DU3UKHA [JIT Pa3BUTHSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKCHHME 3TUX IIeJIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETEHNE YMEHUN OMUCHIBATh U OOBSCHSITH (PU3NYECKUE SBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHU HAOIIOAATh PUPOIHBIC SBJICHHUS M BBIMOJHSATH OIBITHI,
nabopatopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmogaemoro spieHus. Onucanne GU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHUsS IO MPOBEPKE T'MIOTE3bl: AAIBHOCTBH IOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  sBmeHuid,  OOBSACHAIOMIMXCS ~ TMPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoOAeHCTBHS Tesl. Cuna ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUpPOIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000oukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimul.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30NIOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wmexanu3smoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeryloBoro Oananca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAHEHHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaUIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEIMITIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanmsi Tea. [Ba poja sieKTpUYecKuX 3apsaoB. BzanmopelnctBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIEHCTBUS SJIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M MApajuIeNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO IMOJISl HA IPOBOAHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJNEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPHUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHUTHOTO TOJiE  TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO TI0JIs1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TeJa, TOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKuX sIBICHHM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TMPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHH4YeCKUX BOJIH. [IpoponibHblE U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGOmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TMEPHOIa KOJIEOaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  NepuoAa  KoJjebaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jy4ya OT yrIjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEeHHE cBeTa aToMOM. KBaHTHI. JIMHEeWYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Asbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIO
anpa. Hyxionnas wmopens aromuoro sAxpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX snep. CBA3p Maccel W dHepruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. Cnektp BoAoOpo/a.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIrUM YaCTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUU BCEro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBACTCS JOCTUKEHHE NMPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pelarbh 3aJa4d, B TOM YMHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pacro3HaBaTb M HAYyYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmOOJIee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[TIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, BAXKHEHIIEH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU TpaBUi 0O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOporax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCCHid, CBSI3aHHBIX ¢ (DU3UKOH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U TMyTed HuX

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICGHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIIMAHMS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NICCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHWE HECKOJIBKHMX BapHAHTOB PEIICHHUs, BHIOOpP Hambojee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHNS, OIIBITA, UCCIIEIOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIe METObl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pELIaeMble 3aJaydl  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABICHUIO ¥ KOOPAMHUPYS CBOW JEHCTBHS C JPYTAMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATh NIPOOJIEMBI B JKMU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pelieHHs (PU3MUECKON 3a/1auu Uiu
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U NIPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOTO;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce rnpeaMeTHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUIM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BeullecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOJECUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHWs, Tepeqada JaBiICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ [aBJICHHWE, IUIABAaHUE TeJl, MPEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHHE HM3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpYXalollleM MHpE, B TOM 4HcIe (PU3UUYECKUE SIBICHUS B MPUPOJE:
OpUMEPBl ABM)KEHUS C PaA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B NPUPOJIE U TEXHHUKE, BIMSIHHE
aTMOoCc(epHOro JaBJICHUs Ha >KMBOM OpraHW3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NYECKUE SBICHUS, UCIIONIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIAa TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas padoTa, MOLIHOCTh, IUIEYO CHIIBI,
MOMEHT CWJbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETHYeCKas UM TMOTEHIMalIbHAs 3HEPTus), MPHU OMHUCAHUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEMBIX  BEJHYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4eCKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JAaHHBIE, HEOOXOUMBIE U1 PELICHUs 3a/1ad, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHM, MACChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIErOoCs Tela OT BPEMEHW [IBH)KEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMWIl U TPaUKOB, JENaTh BBIBOJBI MO PE3yibTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B JKHJIKOCTh TeNO, KOI()PHUIMEHT MoNe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKEHHOW WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyI0OBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha WX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBISCTCS TMPOTHBOPEYMBON HIIU MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie MyOJuYHO JeNlaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIB30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHWEM IUIAHA JEWCTBUHM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsAl, AIEKTPUUYECKOE IOJIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIWsl, IUIaBJIEHWEe, KpUCTAJUIM3alus (OTBEpEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA IPOBOJHHUK C TOKOM, 3JEKTPOMAarHUTHAS] UHIAYKIIUS)
[0 OINHWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHucjie (U3UYECKHUE SIBJICHUS B TMPUPO/IE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emud, Jpedd MoroCcoB, pOJb MAarHUTHOTO MOJIA JJIsS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAsl BIIAXKHOCTHb BO31yXd, JJIEKTPUUYECKHM 3apsm,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BEIUYUH, 0003HAUEHUS U EIUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCIIOBHUS 3a/ladyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIIATH HENOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHME HCCIEIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(¢u3znyecKuX CBOWCTB Te (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alUs TEI W B3aWUMOJCHUCTBHE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMble MPEANOIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYWH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEePEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUsI, CIEAys NPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBIECHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MNPUHIUIBI JEHCTBUSA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATENIbHBIE 3IEKTPONPUOOPHI (MPUMEPHI), ANEKTPHUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHUX IETel;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHM, COXpPAHEHHUS 37I0POBbS U COOJIOJCHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIoIeH cpee;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMaIuio, KOTOpas
SIBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTIOJIb30BaTh MPU BBINIOJHEHUU yYEOHBIX 3aJaHHil HAayYHO-TIOMYJISAPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIEp)KaHusi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
MPOEKTHOM WJIM WCCIIENIOBATENbCKON NEATEIBHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMHM, CJIEIUTh 3a BBHINOJIHEHUEM IUIaHA JCHCTBUM U
KOPPEKTUPOBAaTh €ro, aJE€KBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00ydeHus B 9 kJacce MpeaMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjaacThuyeckasi), TpeHUe, LEHTPOCTPEMHUTEIHHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUe TeJl, PABHOMEPHOE JBUKEHUE MO0 OKPYKHOCTU, B3aUMOJICUCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiokeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CPEIHSASI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIIbHAS DSHEPIHs Tela,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNIb MPEIOMIICHHS CPEIbl), TP OMUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MACCOBOTO YHCE



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAaHMS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIy4YECHMUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE WU3MepseMoll BeIMuMHBl ((POKYCHOE paccTOsHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPHUHIUMBI JCUCTBUS HW3YUYEHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKHX SBJIEHUM M  HEoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAIOLIEH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYeHHON MHQOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TIPU O3TOM TI'PaMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
21 CTpockue BetecTsa 1 https://m.edsoo.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paszgea 3. /[BuskeHue U B3auMoJeiicTBHE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [JOK
>3 Mexattireckas oHeprits 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUS
. bubmmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuoreka [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3zgea S. KBanToBbIe sIBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsI

IIpakTHYeckue
padoTshI

®u3nka — Hayka o npupoje. SIBienus
pupobl. U3ndecKue ABICHUS
MexaHuueckue, TeIIOBbIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBLIE,
3BYKOBBIC SIBIICHUS

du3znyeckue BEIUUYMHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEeMIIEpaTypbl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETpA U AaTYUKa TeMIepaTyphl"

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU
M3Yy4YaroT npupoay. EcrecTBeHHOHAYyYHBIN
MeTo nmo3Hanus. Onucanue GU3nyecKux
SIBJICHHI C TIOMOIILIO MOJACIICH

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIBHOCTB MOJIETA IApUKA, IIyHIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

JIBH>KEHME YacTUIl BEIleCTBa

Ypoxk-uccienoBanue «OnbIThI IO




HaOJII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»

10

11

12

ArperaTHble COCTOSIHHSI BELLIECTBA

B3anmocBs3b MEX 1y CBOMCTBAMM BEILIECTB
B Pa3HBIX arperaTHbIX COCTOSHUSX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

MexaHu4yecKkoe ABUKEHHE. PaBHOMepHOC n
HCPAaBHOMCEPHOC IBHIKCHHUC

13
14

Ckopoctb. Enunuiiel ckopoctu

Pacuer IIyTHU U BpCMCHU IBUKCHU

15

WNuepuus. 3aKkoH UHEPLMHU.
B3aumopeiicTBue Ten Kak mpuunHa
U3MEHEHHUS CKOPOCTH JIBUKEHUS TeEll

16

17

18

IInorHOCTE BemmecTBa. PacueT Maccel u
00BEMA Teja MO €ro MIOTHOCTH
Jlaboparopnas pabota «Onpenenenue
TJIOTHOCTHU TBEPJIOTO TENa

Pemenue 3agad mo teMme "IIOTHOCTE
BemecTna"

19

20

Cuita Kak XapakTepHUCTHKa
B3auMopencTBus Ten. Cuiia ynpyrocTy.
3akoH ['yka

JlaGopatopnas pabora «3yuenue
3aBHCUMOCTH pacTshkeHHs (edopMmariim)
IPY>KUHBI OT MIPUIIOAKEHHOU CUIIBI»

21

SIBnenue Tarorenns. Cuiia TSHKECTH




CBs13bp MEX]ly CUIION TSKECTU U Maccoi

22 Tena. Bec Tena. Pemmenue 3amay mo reme
"Cuna tspxectn"

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX.
dusnyuecKkre XapakTepUCTUKH TIAHET

24 N3mepenue cuit. JluHamomeTp

25 Bec tena. HeBecomocth

26 CrnosxeHue IByX CUJI, HallpaBJICHHBIX O
OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAs CHIT

97 Pemenue 3anay no teme
"PaBHonelicTByrOIas cui”

28 TpeHue CKOJIbXKEHUS U TPEHUE TTOKOSI.
Tpenue B IpUpoe U TEXHUKE
JlaGopatopnas pabora «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT
CHWJIBI JaBJICHUS U XapaKTepa
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['padpuueckoe n3odpaxkeHUe CUI»,
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIT»
KonTponbhas pabota no remam:

39 «MexaHnnueckoe aBKeHney, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0paxeHue cuimy, «CHIIbI»

33 JHanenue. CriocoObl yMEHBITICHUS U

YBCIIUYUCHUA TaBJICHUSA




JlaBrenue ra3a. 3aBUCUMOCTD JIaBJICHUS

34 rasa ot o0bEma, TeMIepaTypbl

35 [lepenaua naBieHus: TBEPABIMHU TEIAMH,
JKUIKOCTSIMU U razamMu. 3akoH Ilackais

36 JlaBiieHue B )KMJIKOCTH U ra3e, BbI3BaHHOE
JeCTBUEM CUJIBI TSHKECTU

37 Pemenue 3anau o teme «JlaBieHue B
XKUAKOCTHU U raze. 3akoH [lackamsa»

38 Coobmmarommmecs: Cocybl

39 IM'uapaBnuueckuii mpecc

40 Manomertpsl. [1lopiiHEeBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel

41 CYIIECTBOBAHUS BO3AYIIHOM 000JI0UKH
3emin. 3aBUCUMOCTb aTMOC(EPHOTO
TaBIICHHS OT BBICOTHI HAJl yPOBHEM MODS

42 Bec Boznyxa. ATMocdepHOe 1aBieHne

43 N3mepenue aTMochepHOTo AaBJICHUS.
OnsiT Toppuuennu

44 3aBUCUMOCTB aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

45 bapomerp-anepoua. AtmocdepHoe
JlaBJIeHHE Ha Pa3IMYHBIX BBICOTAX

46 Pemenue 3amau mo reme "AtMmochepHoe
nasieHue"
JleiicTBUE KUIKOCTH U Ta3a Ha

47 MIOTPYKEHHOE B HUX TeN0. ApXuMenoBa

cHhlia




48

Jlaboparopuas pabota «OnpeneneHue
BBITAJIKUBAIOILEH CHJIbI, ICHCTBYIONIEH HA
TEJI0, MIOTPYKEHHOE B JKUIKOCTbH)

49

Jlaboparopnas paboTa 1mo Teme
«MccnenoBanyue 3aBUCMOCTH Beca Tella B
BOJIC OT 00bEMA MOTPYKESHHOHN B KUIAKOCTh
JaCTH TeJIay

50

51

IlnaBanue Texn

Jlaboparopnas pabota "KonctpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy30noabEMHoOCTH"

52

Pemenune 3aga4d no tremam: «IInapanme
CyIOB. BOSI[YXOHJ'IaBaHI/IC», «HaBJ’IeHI/Ie
TBEPABIX TCII, JKHJIKOCTEH U Ta30B»

53
54

Mexanuueckas padota

MormnocTts. EquHuIb MOITHOCTH

55

56

57

Ypok-uccnenoBanue "Pacy€r MOIHOCTH,
pa3BuUBaeMoOM pH Mo IbEME 10 JiecTHUIIE"
[Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHUJI Ha phIUare

KonrtponsHas pabora no teme «JlaBneHue
TBEPJIBIX TEJI, XKHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepouHas paboTta

58

Peseprubrit ypok. Pabora ¢ Tekcramu mo
Teme «/laBneHue TBEPABIX TEN, )KUAKOCTEN
1 ra3oBy» / Beepoccuiickas mpoBepoyHas
pabora

59

Poruaru B TexHuke, ObITY U IPUPO/IE.

0.5




Jlaboparopnas pabota «Vccienoanue
YCJIOBUI PAaBHOBECHS phlYara

Pemmenue 3a1a4 no temMe «Y CI0BUS

60 1
paBHOBECHSI pblUara
Koaddunuent nonesnoro necTpust
61 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/{ HakKJIOHHOM MIOCKOCTH»
62 Pemenue 3agau mo teme "Pabora, 1
momHocTh, KITI"
63 Mexannyeckas sHeprus. Kunernueckas u 1
MOTEHIMATbHAS YHEPTUS
64 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaIbHOE OIpeieTIeHHE
65 W3MEHEHUs KUHETUYECKON 1 1 1
MOTEHIMATbHON SHEPTUH MPU CKaThIBAHUHI
TeJa 0 HAKJIOHHOM MIOCKOCTH"
66 KonTponbnas padora no teme «Pabora u 1
MOIIHOCTh. DHEPTHUS»
67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1
TeMe "MexaHudeckoe IBimkeHune"
68 PezepHblil ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabota. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KonTtpoJbHble IIpakTHyeckue
cero padoTsI padoTshI
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mopaenu TBEpIOTO, )KUIKOTO U 1
ra3o00pa3HOro COCTOSIHUI BellecTBa
OOBsicHeHHE CBOHCTB TBEPIOTO, YKHUIKOTO
4 Y Ta3000pa3HOTO COCTOSIHU BEIIECTBA Ha 1
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie TeIa 1
5 CmaumnBaHue U KaMWUISIPHOCTbD. 1
IToBEpXHOCTHOE HATSKEHUE
7 TemoBoe pacmpeHue u cxaTmue 1
3 Temmneparypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YACTHII
9 Buytpennss sneprusi. Crioco6st 1
W3MEHEHHsI BHYTPEHHEH SHEPTruu
10 Buasl Tenonepenaun 1
VYpoxk-koHpepenuus "[IpakTnyeckoe
1 HCII0JIb30BaHUE TETJIOBBIX CBOWCTB 1 1

BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"




12

KonndecTBo TemIoThL. Y aelbHas
TCIINIOEMKOCTh

13

14

15

YpaBHEHHE TEIJIOBOTO OanaHca.
TeruiooOMeH U TEIUIOBOE paBHOBECHE

JlabGopaTtopHas pabora "VccienoBanue
SIBJIGHUS TETIO0OMEHA MPU CMEIIMBAHUN
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer xonuuecTBa TCIIIIOTHI,
H606XOI[I/IMOFO JJIA Harp€BaHus TCJia 1
BBIACIIACMOI'O UM IIPU OXJIAXKACHUU

16

Jlaboparopuas padota "Onpenencaue
paTopHasi p P
yACJIBHOU TEIJIOEMKOCTH BerecTBa"

17

18

DHeprust TOIUIMBA. Y IebHAS TEILIOTa
CTOpaHHUsI

[TnaBneHue U OTBEpICBaHKE
KPUCTAJUTMYCCKUX TEN. Y IelbHAs TEIIOTa
TUTABIICHHSI

19

JIaGoparopnas padora "Onpenenenne
paTop p p
YACIBHOU TETJIOTHI TIJIaBICHUS JIbaa"

20

21

22

[TapooGpa3oBanue U KOHIEHCAITHS.
Ucnapenue

Kunenue. Y nenbHas Temiora
napooOpazoBaHMsl U KOHJICHCALIUH.
3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT
aTMOC(EpHOTO TaBJICHHS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTETBHON
BJIQXKHOCTH BO3yxa"




Pemenue 3agau Ha onpeneneHue

23 BJIQXKHOCTH BO3/1yXa
[TpuHIHITB pabOTHI TETJIOBBIX BUTATEICH.

24 [TapoBast TypOuna. J|Burarens
BHYTPEHHETO CrOpaHus

o5 KIIJI TermoBoro aurarens. TemnaoBbie
JIBUTATEJH U 3alllUTa OKpY>Karoleil cpebl

26 3aKOH COXpaHEHHS U MTPEBPALICHUS
SHEPTUH B TEILIOBBIX MPOIIECCaX
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

27 teme "TeruioBble siBieHus. M3smMenenue
arperaTHbBIX COCTOSIHUH BeriecTa"
KontponbHas padota nmo teme "TermmoBbie

28 sBieHus. Mi3MeHeHne arperaTHbIx
coCTOsiHUI BemecTBa"

29 Onekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsAT0B

30 VYpok-uccnenoBanue "IneKTpU3aIus Tl
MHIYKIMEHW U IPU CONPUKOCHOBEHUH"

31 B3anmoneiicTBre 3apsyKEHHBIX TeJl. 3aKOH
Kynona
Dnektpuueckoe nose. HanpsixeHHOCTh

32 anekTpuyeckoro nosst. [puHnmn
CYNEPIIO3UIINH JIEKTPUUECKHUX MOJIEH

33 Hocurenu snexTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOIHUKY W TUATEKTPUKU. 3aKOH

COXpaHEHHS AJIEKTPHUECKOTO 3apsiia




Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

35 ANEKTPUYECKUX 3apsI0B
DNEeKTpUUECKU TOK, YCIIOBUS €T0
36 cymiectBoBanus. IcTOUHUKH
AJIEKTPUUECKOTO TOKA
37 JIefcTBUS AIEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUICCKOTO T0JISI Ha MPOBOTHUKHU U 1
JADTICKTPUKH"
39 DNEKTPUUECKUN TOK B METAJUIAX,
KHUJIKOCTSX M razax
40 DneKTpuuecKas LUenb U €€ COCTaBHbIE
4acTu
41 Cuna Toka. JlabopartopHas pabota
"N3mepeHue U peryiupoBaHie CUJIbI TOKa" 05
DNeKTpuUecKoe HanpshkeHne. BonbTmerp.
42 Jlaboparopuas padota "M3mepenue u 0.5
peryaupoBaHue HanpsoKeHUs "
43 ConpoTHuBieHne TPOBOAHUKA. Y IEIbHOE
COIIPOTHBIICHUE BEUIECTBA
JlaGopatopHast paboTa "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBICHUS
MIPOBOJHHKA OT €T0 JJIUHBI, TIOIIATN !
MONEPEYHOr0 CeYeHus1 U MaTepuana"
45 3aBUCHUMOCTB CHITBI TOKA OT HAIIPSKCHHS.
3akoH OMa 1t yyacTKa Lenu
46 JlabopaTtopHas pabora "VccienoBanue 1

3aBUCHUMOCTH CHUJIBI TOKA, UAYLICTO YECPE3




PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

47

48

49

IlocnenoBaTenbpHOE U napajjiCJIbHOC
COCAUHCHU ITPOBOAHUKOB

JlabopaTopHas pabora "l[IpoBepka nmpaBuiia
CJIOKEHHUSI HAIIPSHKEHUI TTPU
MOCIIEI0BATEIHLHOM COCTUHEHUH JIBYX
pe3uctopos"

Jlaboparopnas padota "IIpoBepka npaBuia
JUIS CUJIBI TOKA MPU MapajieIbHOM
COCMHEHHUH PEe3UCTOPORB"

50

Pemenne 3ama4d Ha IMPUMCHCHHEC 3aKOHa
Owma AJI pa3JIMIHOro COCAMHCHUS
IIPOBOAHHUKOB

o1

52

53

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

JlaGopatopHnas pabota "Onpeznenenue
paboThI U MOLTHOCTH 3JEKTPHUECKOTO
ToKa"

DJeKTpUYecKue ey 1 MoTpeOuTeNnu
AJIEKTpHUECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

54

ITocTostHHABIC MarHuThl, UX
B3aHMO,[[CI>'ICTBI/IC

55

56

Ypoxk-uccnenopanue "M3ydenue noniei
HOCTOSIHHBIX MarHuTtos"

MaruautHoe 1oie. MarHuTHOE 110J1e 3eMITH
U €70 3HAaUYEHUE JUIA )KU3HU Ha 3eMiie




57

[ToaroroBka Kk KOHTPOJIBHOU paboTEe MO
Teme "DIEKTPUUECKUE 3apsibl.
3apshKeHHbBIE Tella U UX B3aUMOJICHCTBUSL.
[TocTosAHHBIN 2JIEKTPUYECKUI TOK"

58

KonrponsHas pabora o reme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
Terna U ux B3aumojencTBus. [locTossHHBIN
aneKTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHasi pabora

59

Pesepsubiit ypok. Pabora ¢ Tekcramu mo
teme "I1oCTOSHHBIN dNeKTPUIeCKU TOK" /
Bcepoccuiickas npoBepouHasi paboTta

60

61

62

63

OmneIT OpcTena. MarauTHoe noje
ANEKTPUYECKOro Toka MaruutHoe nose
KaTyliKu ¢ TOKOM

HpI/IMeHeHI/IC QJICKTPOMArdHuTOB B TCXHHUKE.

JlaGopatopHnas pabora "HU3yueHue
JeWCTBUSI MATHUTHOTO TTOJISl Ha TTPOBOTHUK
¢ TOKOM"

OneKTpOABUTaTENb IIOCTOSHHOTO TOKA.
Hcnonp30Banue anieKTpoBUTaTENEH B
TEXHUUYECKUX YCTPONCTBAX U Ha
Tpaucmopre. JlabopaTopHas pabota
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
BJIEKTPOBUTATENS "

OmnsiTel @apanes. 3akoH

AJIEKTPOMArHUTHON MHAYKUMH. [IpaBuio
Jlenna

0.5

64

Onexrporerepatop. CriocoOb! MOTydeHUS




AIEKTPUUECKOI SHEPTUU. DJICKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

65 TeMe "DJIEKTPUYECKUE U MarHUTHbBIE 1
siBJIeHUS"
66 KouTponbnas pabora no teme 1
"DJIeKTpUUECKUE U MATHUTHBIE SIBIICHUS"
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
teme "TemnnoBblie siBICHUS"
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
teme "MarauTHble SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 145




9 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KourtpoJabHbie IIpakTuyeckue
cero padoThI padoThI
1 Mexannueckoe aBuxkeHnue. MarepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOT0 JIBHXKEHUS
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1
HepaBHomepHOe npsMosianHeHOe
4 nBikeHue. CpeHsst 1 MTHOBEHHAs 1
CKOPOCTh
5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1
JIBUKEHUE. Y CKOpEHHUE
CxopocThb MPSMOJIMHENHOTO
6 paBHOYCKOpEHHOTO NBMXKeHUs. [ paduk 1
CKOPOCTH
JlaGopaTtopHast pabora "Onpeznenenue
7 YCKOPEHMS TeJa IIPU PABHOYCKOPEHHOM 1 1
JIIBM>KEHUH 110 HAKJIOHHOM IIOCKOCTH"
8 Coboanoe nagenue ten. OnbiTel [Nanunes 1
PaBHOMEpHOE BHKEHUE IO OKPYKHOCTH.
9 [lepuon u yacrota oOpamenus. JInneitHas 1
U YTJIOBasi CKOPOCTH
10 LleHTpOCTpEMUTETEHOE YCKOPEHUE
11 IIepssiit 3ax0oH Hbrotona. Bektop cuisl
12 Bropoii 3akon HeroToHa.




PaBHOelicTBYIOIIASA cHila

Tpetuii 3akon Herotona. Cynepno3uiius

13
cui

14 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB
HeroTona

15 Cuita ynpyroctu. 3akoH ['yka

16 Pemenue 3amau no teme «Cuna
YIPYTOCTH

17 JlabopaTtopHas pabora «OrnpeneneHue
YKECTKOCTHU MPYKUHBD»

18 Cuna tpeHus

19 Pemenue 3amau no teme «Cuma TpeHUs»

20 JlaGopaTtopHast pabora "Onpeznenenue
Kod(puImeHTa TpeHHs CKOJIbKECHHS"

21 Pemenue 3amau no teMe "3aKOHEI
Herotona. Cuna ynpyroctu. Cuia tpenus”
Cuna TsKeCTH M 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naJeHUs
VYpok-koHpepenmus "JIBuxenue ten

23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conmueunas cuctema). ['amaktuku"

24 Pemenne 3amau nmo teme "Cuna TSHKECTH U
3aKOH BCEMUPHOIO TATOTEHUA"

o5 [IepBas kocMHuuecKas CKOPOCTb.
HesecomocTs 1 neperpysku

26 PaBHOBecHe MaTepuaaIbHOW TOUKH.

AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe




TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn

PaBHOBecue maTepuaJbHOW TOYKHU.
AoGcomoTHO TBEpAOE Teno. PaBHOBecue

21 TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpauieHus. MomeHT cuiibl. LleHTp TskecTu
28 Pemienue 3a1a4 no reme "MOMEHT CHIIBI.
Hentp Tsixectn"
[ToaroToBka Kk KOHTPOJIBHOM paboTe MO
29 TeMme "MexaHU4eCcKOe IBUKEHUE.
Bsaunmonetictue Ten"
KonTtponsHas pabora o Teme
30 "MexaHn4ecKoe IBUKEHUE.
Bsaumoneiicteue ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHHUs UMITYJIbCa. YIIPYroe U
HEYyNpyroe B3auMoJIeHCTBIE
39 Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMIyJbca'
33 VYpoxk-koHpepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexanunueckas paboTa U MOIIIHOCTb
35 Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaGopaTtopHnas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM

JBHXXCHHUH TCJIa I10 FOpHSOHTaﬂbHOﬁ
MMOBCPXHOCTU»




Cas3b dHepruu u padboTsl. [loTeHnanbpHas

37
SHeprus

38 Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUu

39 3aKOH COXpaHEHHsI SHEPTUU B MEXAaHUKE

40 JlaboparopHnas pabota «/3ydeHue 3akoHa
COXPAHCHHSI SHEPTHUI

41 KonebatenbHoe ABHKEHUE U €TO
XapaKTePUCTUKU

4 3aryxaromue Konebanus. BelHyx1eHHBIC
kosebanus. Pezonanc

43 MaremMaTHuuecKkuil ¥ NPy >KUHHBIN MasITHUKH
VYpok-uccnenopanue «3aBUCUMOCTb

44 nepuoa KoaebaHui oT KeCTKOCTH
MPYKUHBI U MAacChI TPY3a»

45 [TpeBparienre SHEPTUU TP MEXAHUYECKUX
KOJIe0aHUSIX
JlaGopaTtopHas pabota «OrnpeneneHue

46 4acTOTHI U NIepUoja KojaebaHu
MPYKHHHOTO MasTHUKA»
JlaGopatopHas pabora «IIpoBepka

47 HE3aBUCUMOCTH TIEpHOJia KoeOaHuii rpysa,
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoJHbI. CBOMCTBa

48 MeXaHH4YeCKUX BOJH. [IpoonbHbIe U
MOTIEPEYHBIE BOJTHBI

49 VYpoxk-koHpepenuus "MexaHnuecKue

BOJIHBI B TBEpAOM Teie. CelicMudeckue




BOJIHBEI"

3Byk. PactipocTpaHeHue v oTpaskeHue

50
3ByKa

51 Ypok-uccinenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 Ypok-koHdepenius "YabTpazByk u
UHQPa3BYK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo

54 TeMe "3aKOHbI COXpaHeHUs. MexaHnuyeckue
Kosie0aHusl U BOJHBI"
KoHnTpomnpHas padoTa o Teme "3aKoHbI

55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE.
DNIeKTPOMarHUTHHIE BOJTHBI

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llxana

58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnonbs3oBanue
ANIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM
cBs3u"
VYpoxk-uccnenosanue "M3yueHne cBONCTB

59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MoOmIBHOTO TenedoHa"

60 Pemienue 3agau Ha onpeieIeHUE YaCTOTHI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI

61 DNeKTpOMarHuTHasl IPUpPO/ia CBETA.




CxopocTtb cBeTa. BoaHoBbIe cBOMCTBa
CBETa

62

63

64

Hcrounuku ceera. [Ipsmonunennoe
pacrpoctpanenue cBera. 3atmenus CosHua
u JIyHbI

3aKOH OTpa)KEHUs CBETA. 3epKajia.
Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA
OTpaXKEHUsI CBETA

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH IMpCIIOMJICHUA
CBCTa

65

ITonHOE BHYTpEHHEE OTpaKEHHUE CBETA.
Hcnonp3oBaHre MOTHOTO BHYTPEHHETO
OTPa)XEHUS B ONITUYECKUX CBETOBOJAX

66

JlaGopaTtophast pabora "HccnenoBanue
3aBUCHUMOCTH YIJla IPEJIOMJIEHUSI CBETOBOIO
Jqy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-

nn

CTCKIJIO

67

68

Ypok-koHpepennus "Vcnons3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUS:

CBE€TOBOAbBI, OIITUKOBOJIOKOHHAA CBA3b

JIna3elr. OnTHYecKas CHIa JIMH3BI

69

70

71

[TocTpoenue n3o0pakxeHi B JIMH3AX

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSHUS U OTITUYECKOM
CHJIBI COOMPAFOIICH JTUH3HI"

Ypok-koHdpeperuus "OnTuaeckue
JMH30BbIe TPUOOpPH"

72

I'ma3 kak ontuyeckas cuctemMa. 3peHue




Ypoxk-koudepenuus "ledexTs 3peHus.

73
Kaxk coxpanutsb 3peHue"

Pasnoxxenne 6emoro cBeTa B CIEKTP.

74 Oneitel HetoToHa. Cnoxxenue
CHEKTpaJIbHBIX 11BETOB. /lucnepcus cera
JlaGopaTtopHas pabota "OMbITHI 11O

75 pa3I0kKEHUIO OENIOro CBeTa B CHEKTP U
BOCIIPHSITHIO [[BETA MTPEIMETOB IPH HX
HaOJII0IeHUH Yepe3 [[BETOBbIe GUIBTPHI"
Ypoxk-npaktukyM "BonHOBBIE CBOMCTBA

76 CBeTa: qucIiepcus, uHTephepeHIus U
nudpakmms"

77 OmnbiTel Pezepdopaa v mianerapHas
MO/JIeNIb aToMa

78 IToctrynater bopa. Moaens atoma bopa

79 HcnyckaHue U MOTJIONEHUE CBETa aTOMOM.
KBantsbl. JIuneiyaTeie crieKTpsl

80 VYpok-npaktukym "Habioenne ciekTpoB
UCITyCKaHUs"

81 PanroakTHBHOCTH 1 €€ BHUIIBI

82 Crpoenue aTomHoro siapa. Hykionnas
MOJIETb

83 PanmoaktuBHBIE peBpanieHus. M30Tormbl

84 Pemienue 3a1a4 no teme: "PasinoakTUBHbIE
npeBpauieHus "

85 [Tepuon momypacnana

86 Ypoxk-koudepenuus "PagroakTuBHbIE

W3JIYYCHHS B IPUPOJIE, METUIIMHE,




TeXHuke"

87

88

SnepHbie peakiuu. 3aKOHbI COXPAHEHUS
3apsI0BOI0 U MaCCOBOI'O YHMCET

DOHeprus CBsI3U aTOMHBIX s1iep. CBs3b
MAaccChl U SJHEPTHH

89

Pemenue 3agau no reme "Snepueie
peakuun"

90

91

Peakuuu cunTe3a u neneHus siaep.
Wcrounuku snepruu ConHua v 3BE311
Ypok-koHpepenus "SnepHas sSHepreTuka.
JleiicTBUS pagliOaKTUBHBIX M3ITYYCHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DIIEeKTPOMAarHUTHOE TOJIE.
DneKTpOMarHUTHBIE BOJTHBL. KBaHTOBBIE
SIBJICHUS"

93

KonTposnbnas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTpOMAarHUTHBIE BOJHBI. KBaHTOBEIC
ABJICHUS"

94

95

96

[ToBTOpenwne, o600meHNe. JlabopaTopHbIe
pabotsl o Kypey "B3aumoneiicteue ten"

[ToBropenue, 00001eHue. Perenne
pacyeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110 TEMe
"TerutoBble mpouecch”

[ToBTropenue, 00o01meHue. Pemenne
pacyeTHBIX U KAaUYECTBEHHBIX 3a/1a4 10 TeMe
"KIIJI TermoBsIx aBurarencii'”




[ToBTopenue, 0600mmenue. Permenne

97 pacYeTHBIX M KaYECTBEHHBIX 3a/a4 110 TeME 1
"KII/ snexrpoycTtaHOBOK"
08 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1
pabotsl o kypey "CBeroBble siBIeHUsA"
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMH 1O TeMe "3aKOHbI COXPAaHEHHUS B 1
MexaHuke"
[ToBTOpenue, 0600meHne. Pabora ¢
100 1
tekctamu 1o Teme "KoaebaHnust 1 BOIHBI"
101 [ToBTOpenue, o606menue. Pabora ¢ 1
TekcTaMu 110 TeMe "CBeToBBIC ABJICHUS "
[ToBTOpenue, 0600mIeHNE. PaboTa ¢
102 TekcTamu 1o TeMe "KBaHToBas U sijiepHas 1
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27







IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CyIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) GU3UUECKUX SIBICHUN

14

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOIME JAaHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHCHIBATh €r0  MaTeMaTHU4ecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATb I[PUYUHHO-CICICTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoi Ha | — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a71aud B 1 — 2 NEUCTBHUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHSL 3aJayd 3alUChIBaTh KPATKOE YCJIOBHE, MOACTAaBISAThH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢u3nUeCKUX METOJOB, B ONHCAHWU HCCIIECJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BRIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYeCKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKa3aHUs NPUOOPOB C YyUETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHMUS, CIEAYS MPEITI0KEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JIEWCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(OpPMAIMIO O TMpPUMEPaXx)
MPAKTUYECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISATh OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BAaTh IpH BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
IrPaMOTHO UCHOJB30BaTh W3YUCHHBIM MOHATUHHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OILICHHMBATDH
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnvdaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (DU3UYECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh TIpaMKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 13 |
— 2 JOrMYecKuX ILIaroB ¢ Mnomompio 1 — 2 u3yuyeHHbIX CBOICTBa

(bu3nYeCcKuX SIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI1 pelIeHHs 3a/Jauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3NYecKOoW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHUS, BBIACIAT
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEaJIOKCHHOTO




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATL IPSAMBIE HM3MEPEHHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HMCCIIEOBAHME  3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY W BBIMOJIHATH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaONUIl U TrpaduKoB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

MMPpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYNH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKHM Oe3omacHOCTH Tmpu pabore cC

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHLUINBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXOauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCEMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIECTIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HU i1 o0ecnieyeHus: 0Oe30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

cOOII0OICHHSI HOPM 3KOJIOTMUECKOro IOBE/IEHUS B OKpYKaroIllel cpeie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOIIMXCSA 3HAHUUW U NYTEM CpaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATH HWHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HGI[OCTOBepHOI\/'I

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUHA y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

HONYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUMHBIN ammapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4€OHBIX MPOEKTOB M HCCIENIOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIIOJHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIAJ B JCATENBbHOCTb TPYIMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pasiuyaTh SBIEHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTh TIpaUKd  HM3YYEHHBIX  3aBUCHMOCTEH

(bU3HYECKUX BEIUYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKUX IIaroB C MOMOIIBbI0 2 — 3 W3YyYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX XBHGHHﬁ, (bmnqecxnx 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEAOCTAIOIIME  HIIN
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(Gu3MUEeCKUX METOJIOB, MCIOJb3Ysl ONMCAHUE UCCIEAOBAHUS, BBIAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSTEIHHO COOMPAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOo BeTUYHHBI ((POKyCHOE
paccTosHUe coOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSITEIbBHO CcOOUpaTh YCTaHOBKY, (DHUKCHUPOBATh PE3YIbTAThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nnyaTth OCHOBHBIC MPHU3HAKH H3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHalbHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IIJIAaHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHHUSA, HCIOJIb3Y
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHYECKUX
3a]a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B IJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM U1 oOecriedeHHss O€30HMacHOCTH Tpu  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENIBHO (QOpMYNIHpys TOWUCKOBBIA  3ampoc,
HAaXOAUTh TYTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHMM YUYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuaisl, pecypchl cetu HHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN anmapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBIIOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsieMble 31eMEHTHI COAePKAHUA
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Odusuka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
®dusnueckue SABJICHUA: MEXAHHYECKUE, TEIUIOBbIEC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuunH.  ®usmueckue  npubopsl.  [lorpemHocTh

u3MepeHuil. MexayHapoaHas CUCTeMa eTUHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘lHHI‘/‘I MCTOA IIO3HAHUA: Ha6JHO,Z[eHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHC T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsACHEHHE

Ha0JII0/1aeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

[IpakTrueckue paboThI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MaJbIX TEJ.

N3mepenune TemmepaTypbl IPU MOMOILIU KUJIKOCTHOTO

TEPMOMETPA U JaTUUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

2.2

2.3

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEpBhl.
OneITbl,  OKa3bIBAKOIIME  JAUCKPETHOE  CTPOCHHE
BEIIIECTBA

JBuwxenne vactun BemectBa. CBA3b  CKOpPOCTH
JIBUKEHMSI 4YacTHIl C TemIeparypoid. bpoyHoBckoe
nBUKeHue, Tuddysus

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBaAHHUC




2.4

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOEHHE Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTAUIMYECKUX) TeEIl.
B3auMocBs3p MeXJly CBONHCTBAMM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

2.6

[IpakTryeckre pabOTHI:

Ouenka jauamerpa aTromMa METOJOM  psjioB  (c
HCIIOIb30BaHueM ¢oTorpaduii).

OnbITHI MO HAOJIOICHUIO TEILIOBOTO PACIIUPEHHS Ta30B.
OnbITHI o O0OHapYKEHHIO NeHCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanuueckoe JIBIKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBUKECHHE
> Ckopoctb. CpenHsisi CKOpPOCTb IpU HEPABHOMEPHOM
' JIBUKEHUM. Pacd€r myTH 1 BpeMEHM IBUKEHUS
SIBnenne mHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
3.3 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JABUKECHUS TEll
Macca kak Mepa HUHEPTHOCTH Teja
34 [InotHOCTH BemecTBa. CBA3b IIIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IMHUIIE 00BbEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. V3aMepenue cuiibl c
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuia TsokecTd. Cuia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
3.8 Cuna tpenusa. TpeHHE CKOJIBXEHHS W TPEHHE IOKOS.
' Tpenue B IpUpoae U TEXHUKE
3.9 Clio)keHHe CWi, HANpaBJIEHHBIX MO OJHOW MPSIMOM.
' PaBHOnelicTBYIOIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OmnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JIBHIKCHHS

(I_HapI/IKa B KHUOKOCTH, MOACIN QJICKTPHUYCCKOTO




3.11

3.12

aBToMoOMIII W Tak jgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM [Iapuka 1o
HaKJIOHHOW  TuiockocTH.  OmpeneneHue  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTspDKeHus (medopmanuu) mpyXKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHPYIOIINE
3aBUCHMOCTD CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tejla U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

@usnyeckue SABICHUS B IIPUPOJE: NPUMEPHI ABUKEHUS C
pa3sIMYHBIMM CKOPOCTSIMHU B JKUBOW M HEKUBOU IPUPOLE,

JICCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHHUS U

4+ YBEJIMUYCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT o0bEMa,
' TEMIEPaTyphl
13 [Tepenava maBieHus TBEPABIMH TEIAMHM, KHIKOCTSIMHU U
' razamu. 3akoH Ilackais. [THeBMaTHYECKHE MAIITUHBI
3aBUCHMOCTh  JABJICHUS OJKUJAKOCTH OT TIyOWHBI
4.4 IMunpocratuueckuii napagokc. CooOIIaromuecs coCybl.
IMunpaBirueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMocepHoe aasieHue. [puunnsl
A5 CYILIECTBOBaHMS BO3AYIIHONW 000mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT
BBICOTHI HaJ YPOBHEM MOps
46 N3mepenue armocdepHoro pasneHus. [lpubopsr s
' U3MEepeHHs aTMOC(HEPHOTO JAaBICHUS
JlelictBue XUAKOCTHM MU Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxonnaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TOTpYKEHHOWM B OJKHJAKOCTH YacTH TeJa.
Omnpenenenne BBITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha
TENO, NOrpyk€HHOe B  JKuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEN CHUJIBI, JEHUCTBYIOLIECH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJNO B JKUAKOCTH, OT 00BEMA
MOIPYKEHHOU B JKUJKOCTh YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctn.  KoHcTpywpoBanue — apeoMmerpa  WIH

KOHCTPYUPOBaHME  JIOAKM U OIpejeneHue e

Ipy3010IbEMHOCTH

dusnueckue  SABJICHHUA B IPUPOAE:  BIUSHHE
4.10 aTMoc(hepHOTro JaBJIEHUSI Ha KUBOW OpraHU3M, IJIaBaHUE

pbIO

TexHuueckue ycTpOHCTBa: COOOLIAIONIIUECS COCYIIBL,
411 YCTPOMCTBO BOJOINPOBOJA, THUIPABINYECKUN IIpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexanunueckas pabora
5.2 MexaHuueckas MOITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OIOK, HaKJIOHHAas
' MJI0CKOCTh. [IpaBmiio paBHOBECHS phluara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 TMOJIE3HOTO JeiCcTBHS MEXaHHU3MOB. [Ipoctsie
MEXaHHU3MBbI B OBITY U TEXHHKE
5.6 [loTeHunanpHas SJHEPTUU TeNa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TonHass mexaHudeckas JHEprusi. 3aKOH W3MEHEHUs U
' COXPaHCHHS MEXaHHMYECKOH SHEPTHH
[IpakTraeckue pabOTHI:
5.9 Omnpenenenue padOThl CUIIBI TPEHHS MIPH PABHOMEPHOM

ABMJXCHUM TEJla IIO0 FOpPISOHTﬁJ'IBHOf?I IMOBEPXHOCTH.




Uccnenosanue YCJIOBUM paBHOBECHS pbryara.
N3mepenne KIIJ[ HakimonHoW mniockoctu. M3ydenue

3aKOHAa COXpaHCHUA MEXaHHYeCKOH OHCPIrun

dusndyeckue SABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOABMKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTpOEHHUs BewiectBa. Macca u  pa3mepsl
' MoJnieKyn.  OmBITBI,  TOATBEPKIAIOMINE  OCHOBHEBIC
MIOJIOKEHHSI MOJIEKYISIPHOKUHETUYIECKON TEOpUH
Mogenn  TBEPAOro, IJKMUAKOTO W Ta3000pa3HOro
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicCHEHNE CBOMCTB razoB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKHHETHYECKON
6
TEOPHH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemtoBOE pacIipeHne U C)KATHE
6.6 Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO ABMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Tersionepeaya 1 copepiieHue padoTbl
68 Bunsl Temonepenaun: TEIIONPOBOTHOCTh, KOHBEKITHS,
' U3Iy4YeHue
6.9 KomnuectBo  TemmoThl.  YaenpHas — TEIUIOEMKOCTH




BCIICCTBA

TemiooOMEH M TEIOBOE pPaBHOBECHE. Y paBHEHUE

6.10
TETJIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBAHUE KPUCTANINYECKUX BEILIECTB.
. VY ienpHas TEmaoTa niaBJICHUS
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemmoBbix — aBuratenet  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeld U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEeHHs U MPEBPAILLEHUS JHEPTHH B TETIJIOBBIX
6.16
rpolieccax
[IpakTuueckue pabOTHI:
OnbIThI o oOHapyKEHHUIO JeicTBUS CHuII
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAJJIOB TMOBAPEHHOM
COJIM WJIU caxapa.
OneITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPBIX TEIL.
Ornpezenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbH JIABJICHUS

BO3/lyXa OT ero 00bEMa U HArpeBaHUS I OXJIKICHUS.
[IpoBepka rumoTe3pl JMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmonenne w3MeHeHUs BHYTPEHHEW JHEpPrHH Tella B
pe3ynbTaTe Terionepeaayu 1 paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMEIIMBAHUHT

XOJIOTHOW U TOPSTYEN BOJBI.




6.18

OHpGI[eJIeHI/Ie KOJIN4YECCTBAa  TCIIJIOTHI, MMOJIY4YCHHOT'O
BOJIOM NpU TEINIOOOMEHE € HArpeTbiM METaUIMYEeCKUM
LMIAHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHus.

OmnpeneneHre OTHOCUTENIBHON BIaXKHOCTH BO3/yXa.

OHpe,Z[CJ'ICHI/IC y,I[CJ'IBHOfI TCIJIOTHI IIJIaBJICHUSA JIbJA.

dusnyeckue SBJICHUS B MPHPOJAC: TMMOBEPXHOCTHOE
HATSOKCHHE W KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTaJUIBI B Tipupoje, usnydenne CoHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
WCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHU A

7.1 Dnektpusaius Ten. [[Ba posa aMeKTpUIECKUX 3apsioB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kymona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apsI/I0B M PACCTOSHUS MEKIY TEJIaMH)
Onexrpuueckoe nosye. Hanpssk€HHOCTh 3JEKTPUUECKOTO

7.3 nosid. [IpyHIMI cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurtenu »siexTpuyeckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

- ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS

' 3JEKTPUYECKOTO TOKA. ICTOUHNKYN OCTOSHHOIO TOKA
1.7 HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,




XUMHAYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax

Onexrpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpshKEHUe

9 CornpoTuBieHue MIPOBOJIHUKA. VY nensHOE

7.

CONIPOTUBJICHHE BELIECTBA
7.10 3akon Oma a1 yd4acTka 1enu

[locnenoBarenbHOE UM HapajUIebHOE  COEOUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNeKTpUYeCKUe LEenu U MOTPEOUTENH SIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrosHHble MarHuThl. B3auMopneicTBuE NOCTOSHHBIX
7.14

MarHuTOB

MarautHoe mnone. MarHuTHoe nojie 3eMiud U €ro
7.15

3HAUYEHME JUJIS )KU3HU Ha 3emiie

6 OmneiT Opcrena. MaruutHoe 1oJie 3JeKTPUUECKOro TOKa.

7.1

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DneKTpoJABUTaTeNh MOCTOSTHHOTO ToKa. Mcmonbp3oBaHue
7.17

3JEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIopTe

Oneiter @Papages.  SIBineHuMe  3IE€KTPOMAarHUTHOMN
7.18

naaykuuu. [Ipasuno Jlenna

DIeKTPOTeHePaTop. Crioco0mI MOJTYYCHUS
7.19 IEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  HA

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl IO HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHUS DJIEKTPUYECKOrO OIS  Ha




MNPOBOAHHKHU U NUIBJICKTPUKH.

COopka ® mpoBepKa pabOTHl DJICKTPUUYECKON IeTH
MOCTOSTHHOTO TOKa.

W3mepenue u peryanpoBaHue CHITbI TOKA.

H3MepeHue u peryampoBaHue HaPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
PE3UCTOp, OT COMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OHBITBI, ACMOHCTpUPYIOIIUC 3aBHUCHUMOCTH
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOLIAIN MTONEPEYHOr0 CEUCHUS U MaTepuaa.
[IpoBepka mpaBuna CIOXKEHHS HANPSOKEHUA  TIpU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BbIJIeJIsIEMO Ha pe3ucTope. VccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYHIET0 4Yepe3 JaMIIOYKYy, OT HaMpsKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MargsuTHOI'O BSaHMOI[efICTBHSI IIOCTOSAHHBIX MAarHuTOB.
W3yueHne MarHUTHOTO TOJISE TOCTOSIHHBIX MarHUTOB MIPU
uxX oOwveauHeHMM M pa3geneHud. MccnenoBanue
JeMCTBUS AIIEKTPUUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OneIThl, JE€MOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
BSaHMOHCﬁCTBHﬂ KaTylmlKyu ¢ TOKOM U MariuTa OT CHJIbI
TOKa M HalpaBleHHss TOKa B Karymke. 3yuenue

JIECTBUS MarHMTHOTO MOJS Ha INpOBOAHUK C TOKOM.

Konctpynposanue 54 U3y4YeHue paboTHI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
3JIEKTPOJABUTATEIBHON YCTaHOBKH. OnbIThI o

HNCCIICOIOBAaHHUIO ABJICHUSA 3HCKTpOMaFHHTHOf/'I HHAYKIHUU:

HUCCICIOBAaHUC W3MCHCHHI 3HAYCHHUS U HaITpaBJICHUA




WHAYKIMOHHOI'O TOKa

7.21

7.22

®usnueckue SBJICHUS B IMPUPOJIE: IIICKTPUUECKUE
SBIICHUS B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpraHM3MOB, MarHWTHOE MoJje 3eMiiu, Apeld MooCcoB,
pOJIb MAarHUTHOT'O TOJIA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTaT, CUETUUK HIIEKTPUUECKON SHEPrud,
JJIEKTPOOCBETUTENFHBIE ~ TPUOOPBI,  HArpeBaTeNbHbIC
ANIEKTPONIPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MPEJOXPAHUTEIHN, 3JIEKTPOMArHuT, 3JIEKTPOJIBUTATEINb

IIOCTOAHHOI'O TOKA, rCHCPAaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWUYECKUE SBJIEHUA
8.1 Mexanuyeckoe JABWXKEHHE. MarepuainbHas TOYKA.
. Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHHS

8.3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHHE
HepaBHomepHoe mnpsimosinHeiHoe nBrkeHue. CpemHsis

8.4 W MTHOBEHHas CKOpPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKCHUH

8
8.5 VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHEMHOE
' TIBUKCHHE

8.6 CBobOonHoe nagenue. OneITh [ anmnes
PaBHOMEpHOE nBUMXKEHHME TO OKpyKHOCTH. [lepumon u

8.7 gacToTra oOpareHus. JIuHeWHas W yrioBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [lepsriii 3akon HeloToHa

8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon Herotona

8.11 [IpuHIUI CyNIEPIIO3UITUN CHIT
8.12 Cwuita ynpyroctu. 3akoH ['yka
313 Cuna TpeHMsl: cHJla TPEHUS CKOJIBbKEHMsI, CUJIa TPEHUs
' MOKOS, IPYTHe BUABI TPCHHUS
8.14 Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO NaIeHUs
815 Hewxenne  twraner  Bokpyr — Connma.  IlepBast
' KOCMMUEcKasi CKopocTb. HeBecoMocTh 1 neperpysku
PaBHOBecue MaTepralbHONM TOYKH. AOCOIIOTHO TBEPAOE
8.16
TEIOo
8.17 PaBHoBecue TBEpPHOro Tena € 3aKpEIUVIEHHOW OCBIO
' BpaiieHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nwmnynbe Tena. M3Menenue ummynbca. IMIynsc cHitbl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeaktuBHOE ABMXKEHNE
8.21 Mexannueckas paboTa U MOIITHOCTh
8.9 Pabora cun Tsxectw, ynpyroctd, TpeHus. CBa3b
' SHEpPruu u paboTbl
893 [lorennumaneHast »Heprus Tena, MOAHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEPrUs CKaTON MPY>KUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEeprun
8.26 3aKOH COXpaHEHUSI MEXaHHYECKOW YHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJbKEHHUs Opycka
WIM JBWKEHHUS IMapuKa 10 HAKJIOHHOH IUIOCKOCTH.
OmnpeneneHue ycKOpeHUsi Tella MpPU PaBHOYCKOPECHHOM
8.27 IBIKEHUHU O HAKJIIOHHOM IIJIOCKOCTH.

UccnegoBanue 3aBUCHUMOCTH NYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HadadbHON CKOPOCTH.
[IpoBepka rHUMOOTE3Bl: €CAUM NPH PABHOYCKOPEHHOM

JBHXCHUUN 0e3 HadaJbHOU CKOPOCTH IIYTH OTHOCATCA




KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIB)KEHUS
OT CWIbl HOPMaJbHOro JasieHus. OlpeneneHue
Ko3(duuuenta TpeHus ckoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TpU PABHOMEPHOM JIBXKEHMH Tella 110
TOPU30HTAIBHON MOBEpXHOCTH. OrlpeneneHue padoTh
CWJIBl  YOpYyrocTh  Ipu  HoabéMe  Ipy3a C
WCIOJb30BAHUEM  HEMOJABMXKHOTO U IOJBHKHOTO

OJIOKOB

dusznueckue SBICHUS B IMpupoAcC: IMPUIUBBI U OTJIMBEI,

8.28 nBuKeHue IuiaHeT COJHEYHOM CHUCTEMbI, PEaKTHUBHOE
JBMKCHUE JKUBBIX OPTaHU3MOB
899 TexHudyeckne  yCTpOWCTBAa:  CIUAOMETP,  JATYHKH

IIOJIOXKEHUS, PACCTOSHMS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBHXXCHUC. OcHOBHEBIE XapaKTCPUCTHKH

o1 KOJICOaHMI1: TIEPHUO/I, 4YaCTOTa, AMILUIUTYAA
9.2 Maremarnueckuit u NIPYKWHHBIN MasITHUKHU.
' [IpeBpartiieHre SHEPrUU IpU KOJIeOATEIbHOM IBUKEHUU
0.3 3aryxatomue KoyiebaHus. BwlHyXJeHHBIE KoJieOaHus.
' Pesonanc
Mexannyeckue BoJgHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
0.4 [IpononbHble W momnepeyHble BOJHBL. J[IMHA BOJHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ']poMKOCTB U BbICcOTa 3ByKa. OTpakeHHEe 3ByKa
9.6 WudpasByk u yapTpa3zByk
[IpakTuueckue pabOTHI:
OmnpeneneHnue 4acToThl M Hepuoja  KoiebaHui
9.7 MaTeMaTHYeCKOro MasiTHUKA.

OHpe)lCJICHI/IC YacCTOThI n nepuoaa KOJIeOaHMH
IMPYXUHHOI'O MasiTHUKaA

HccnegoBanne 3aBHCHMOCTH nepuoaa KoJIeOaHMI




MOJIBEIIEHHOT0 K HHUTU TIpy3a OT [UIMHBl HHTH.
HccnenoBanne 3aBUCUMOCTH — TepHoja  KojeOaHui
NPYKUHHOI'O MasTHHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuosa Kose0aHuin rpy3a,
IOJBEIIEHHOI0 K HUTH, OT MAacchl Ipy3a M KECTKOCTU
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs
dusznueckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO0
9.9 TexHudeckue yCTpOMCTBA: 3XOJOT, HCIOJIb30BAaHUE
' yIBTpa3ByKa B ObITY U TEXHUKE
SJIEKTPOMATHUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMarHUTHOE I0JIe. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [[Ikana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa csera. CKOpocTh cBerta.
' BonHoBBIE cBOlCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyenne CBOICTB  SJEKTPOMAarHUTHBIX BOJIH C
MIOMOIIIHI0 MOOMIIBHOTO TellehoHa
Ousnueckue SBIEHUS B TPHUPOJE: OHMOIOTHYECKOE
10.5 JeicTBre BHUJIUMOTO, yAbTPahOIETOBOIO u
PEHTI€HOBCKOI'O N3JIy4eHUN
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBast monens cBera. MicTouHHMKHM cBETa
11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA
113 OTtpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUs
11 ' cBeTa
114 [Ipenomnenue cBera. 3aKOH MPEIOMJICHHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETa
115 JInnza. Xop mydyen B JINH3E
11.6 Onrtuueckast cuctema QoToarnmnapara, MUKpOCKONa |




TCJICCKOIIa

I'maz kak onTuyeckas cucrema. bau3zopykocte u

11.7
JaTbHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HeloToHA.
' CrnosxeHue cieKTpajabHBIX IIBETOB. Jlucnepcus cBeta
[IpakTuueckue paboOTHI:
HccnenoBanue  3aBHCHUMOCTH  yIJla  OTpPaKEHUS
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
W3yuenne xapakTEepUCTHK H300paXeHUs MpeaMeTa B
IJIOCKOM 3€pKaje.
HccnenoBanue  3aBUCHMOCTH — YIila  IPEIOMIICHUS
CBETOBOTI'O Jy4a OT yrJja MaJieHusl Ha TPaHHIIEe «BO3IYX —
11.9 CTEKJIO».
[Tonydyenue u300pakeHHWil C TOMOIIBIO COOMpArOIIei
JMH3HI.
Omnpenenenue (GOKYCHOTO PACCTOSHHUSI U ONTHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnbITBl 1O BOCHPHUSATHIO I[BETA TNPEAMETOB NPU HX
HaOJII0JICHUU Yepe3 I[BETOBbIE (PUIBTPHI
dwusnueckue SBICHUS B mpupoje: 3arMeHus CoiHna u
11.10 JIyHbl, 11BeTa Tel, ONTHUYECKHE SBJICHHUS B aTMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
1111 TexHuueckue YCTPOMCTBA:! OYKH, [IEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBUBLIE ABJIEHUA
121 OmnbiTel Pezepdopna u miaHeTrapHas MoOJENb aTOMa.
' Mogaens aroma bopa
199 Hcnyckanme u TOTJIONICHHE CBETa aroMoM. KBaHTHI
12 ' JIuneiuaTele CIEKTPBI
12.3 PaguoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHHs
194 Crtpoenne aromHoro sapa. HykioHHas Mopjenb
' aToMHoro sipa. zotomnsl
12.5 PaguoakTuBHbIe mpeBpamieHus. [lepwon momypacnaaa




ATOMHBIX AOCP

Snepuble peakuuu. 3aKOHbBI COXPAHEHUS 3apsAI0BOrO U

12.6
MaccoOBOI'0 YUCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aenenus anep. IcTOUHUKM 3HEPIUM
' CouHiia 1 38631
129 Snepnas osHepretuka. JlelicTBUE€  paJMOAKTHBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue paboOTHI:
HaGntonenne CIUIOMIHBIX W JMHEHYATHIX CIEKTPOB
12.10 U3JIy4CHHUS.
HccnenoBanne TPEeKOB: M3MEPEHHUE SHEPTUU YaACTHULIBI
0 TOPMO3HOMY TTyTH (110 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usnueckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
paAOaKTUBHBII ¢box, KOCMHUYECKHE Jy4H,
12.11 pPalMOaKTUBHOE W3JIYYEHUE NPUPOJIHBIX MHUHEPAJIOB,
JEHCTBUE PpAJUOAKTUBHBIX W3IYYEHUH HA OpraHu3M
YeJioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponmu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX IMPEICTABICHHUI O 3aKOHOMEPHOU CBS3H
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
buszmke, o0 cucTeMooOpa3ywmieil poau (U3MKA B Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3nyYeCKUX 3HAHUN W UX POJIK B IEJIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJIAAEC POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKU U UCIOJB30BaHUE MX JUIsl pelleHHs] y4eOHBbIX 3ajiad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHue ocHOBaMH METOAOB HAay4YHOTO TIO3HAHUS C y4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (HOPMYIHUPOBATH BBIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEMIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIEC TaOIUIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie M B KOHTEKCTE CHUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBAaTh KpPaTKOE YCJIOBHE 3aayM,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3NYECKON BEIWYMHBI; YMEHHUE OINPEIENATh Pa3MepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaxX (DU3WYECKUX SBIEHUW W HEOoOXoauMmble (pu3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCNONb30BaTh 3HAHUS O (UBHYECKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMaLUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHuid HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOro CONep:KaHus, CIPaBOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUU CKOPOCTH, MPOCKIIMU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W MPOCKIIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['padyiky 3aBUCUMOCTH OT BPEMEHHU JUIS TPOCKIIMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYMCICHUs] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroTona:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3M oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM




OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEpAOTrO TEIA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
pP= G
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEeHTa TPEHUS CKOIbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKMUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU IPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE ~ TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KUHETUYECKOH  TEOpUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTpPEHHE 3Hepruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomumdecTBO  TemIOTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] PHEPrMM B TEIJIOBBIX MpOIEccax. YPAaBHEHHE TEIIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTh BO31yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuunst pabots! TermoBbix Asuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOI0 LUIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJICHUSL B NPUPOJE, KPUCTAIIBI B Ipupoae, uznydenue CoiiHua, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUa 3IEKTPUUECKHUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUIJICKTPUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memm: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuueckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE T0JIe 3eMIT, Jpeiid MOI0COoB,
POJIb MArHUTHOTO TTOJIS JUISl )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea.: 3JIEKTPOCKON, aMIIEpPMETP, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpumepsl), AJICKTPUUECKUE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
IreHEepaTop MOCTOSTHHOTO TOKa
3.19 DJeKTpoMarHuTHBIC BOJHBI. 11Ikaja 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojieib cBeta. [IpssMouHeHOE paclipoCTpaHeHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' muusel: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTuYecKue IprUOOPsI
Ipaxmuuecxue pabomoi
H3mepeHne onTUYEeCcKOi CUJIbl coOWparoiiei JTUH3bI; (OKYCHOTO pPaCCTOSHHS
coOuparomield JMH3BI (IO CBOMICTBY paBEeHCTBa pa3MEpoB IpeaMera M
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
HccnenoBanue cBOWCTBA N300paXeHHsI, MOJYYEHHOTO C IIOMOIIBI0 COOMparoIei
JUH3bI, W3MEHEHHS (OKYCHOTO PpACCTOSIHHSI JBYX CIIO)KCHHBIX JIMH3;
3aBUCHUMOCTH YTJIa TPEJIOMIIEHUSI CBETOBOTO Jiyda OT yrja MajJeHHs Ha TpaHulle
«BO3JTYX — CTEKIIO)
397 Qusuueckue senenusi 6 npupoode. 3armenuss ComHna w JlyHbBI, 1BeTa TeI,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SIBJIEHU S
4.1 PamnoaktuBHOCTH. Anbda-, Oera-, Tamma-usnydenus. Peakuun anbda-u Oera-




pacnana

4.2 Omneiter Pesepdopna o paccesauio anbda-dactuil. [Lnanerapnas Mozens atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO UHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa












