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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpeamera B peanmzanuu TpedoBanuii ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMma mo ¢Qu3uke paszpaboTaHa C MENBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl MO (DU3WKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHITH (DU3NUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JACATEeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Henem0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

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
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUH C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM 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 pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
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 nBmwxkenue, auddys3us. 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 COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI 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 uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS 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. TpeHue B MpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
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. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM IUIOCKOCTH.
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 TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

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

Hemoncmpauyuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOMN B
KUJIKOCTh YaCcTH TeJa.

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

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasMmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeIUIonepeaya U copeplieHre padoThl. Buasl Terionepenayn: TemIONpOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix apurareneir KIIJ[ TermioBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa 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 CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJCHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU U
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA 3JECKTPUUECKUN 3aps/l.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJeKTpUueckoro Toka. 3akoH J[xoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruuTHoe mosie 3eMJIM M €ro 3HauyeHHWe i KU3HU Ha 3emie. OnbIT
Opcreaa. MarouTHOE MOJIE AIEKTPUYECKOT0O TOKa. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBaeHne 3NeKTpOMAarHuTHOW MHAYKUMU. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B AKHUJIKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJAHUKH U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jii CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/1 35ieKTpoaBUTaTebHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE NPSIMOJUHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe TmpsiMoiinHEWHOe JBikeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTtepuanbHON TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruM U padoThl. [loTeHnanbHas 3Heprus Tea, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnroneHue MexaHM4eCcKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JEHCTBYIOIIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEUCTBUH.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HaKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MatemMaTnueckuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKUMX BOJIH. [IpoponibHbIE U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. Habmronenue koseOaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUoO/ia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
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Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  JJEKTPOMarHuTHble  BOJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon aydeit B auH3e. OnTHueckas cucteMa (hoToarmapaTta, MUKPOCKOTIa
u Teneckomna. ['na3 kak ontuueckasl cucrema. bam3opyKocTh U JadibHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun gevictBus doToanmapara, MUKpPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B IIIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CHEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u norniouieHre ceera aroMoM. KBaHThI. JInHEHYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHME aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTrBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp BOgOpo/a.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE SHEPIUHM YaCTULBI MO TOPMO3HOMY

nytu (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCETO Kypca (PU3MKHU, a TakKe JJIsi MOATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUMBAETCS JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJYyYEHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE TIOJIyYEHHBIX 3HAHUU pAacloO3HaBaTh M HAYYHO OOBICHATH
buznyeckue BJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOoJee Ba)XKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

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 cOpMUpOBaHBI CIEIYIOUIUE 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-3THUYECKUX 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 O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOdeCCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3K0JIOrM4eCKOro BOCIIUTAHHUS :

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TI00AIBHOTO XapakKTepa 3KOJIOTHYECKHX MpoOJieM W MyTed HX

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX;

e - TIOBBIIICGHHE YPOBHSA CBOCH KOMIIETEHTHOCTH dYepe3 IPAKTHYECCKYIO
JIESITEILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUH C Y4YETOM BIIMSHHMS HA OKPYXAIOLIYK Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUSA,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTEpU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JAHHBIX W HAOJTIOICHUSAX, OTHOCAITMXCS K (DU3UUCCKUM SIBJICHUSIM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHUI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIIbHO BBIOMPATH CIIOCO0 pelieHUsT y91eOHOU (PU3NIECKOM 3a1auun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO C YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH 1O CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OTMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

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

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIEHUSI M BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nndopmanueii:

MPUMEHSTh PA3IMYHBIE METOJIbl, UHCTPYMEHTBI U 3alpOChI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
Juasnora, OOHapYXKUBATh PA3IMYUE U CXOACTBO MO3UIINH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHON U MHANBUAYaJIbHON
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000I1aTh MHEHUS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh KAa4€CTBO CBOErO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSI petieHust (GU3NIECKUX 3HAHUMT;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHUKEHUS) PE3yJbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBLHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(¢u3NYEeCKOro HUCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MPHU perieHUH (U3NUYECKUX 3a1ad Ui
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 KJjacce nMpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SIBJICHMUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMUKCHHE YacTHUIl BEUIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JBWKEHHUE, HWHEpIus,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEI € 3aKPEIUIEHHOM OCBIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIMNX JAaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMOoC(epHOro JIaBJICHUsS Ha >KMUBOM OpraHHU3M, IUIaBaHUE PbIO, pblyard B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
bu3nYecKre BeIUIMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUILIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBWIIO paBHOBecHs pbiuara (0J10ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO 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, HMCHOJB3Yys 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, HEOOXOAUMBIE JJI1 PEUIEHUs 3a/1ad, OLIEHUBATh PEaTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaAXOAUTh OLIMOKH B XOJE OIbITa, JEIaTh BBIBOABI IO €r0
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHMS TEJI, CUIIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara v OJIOKOB), y4acTBOBATHh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpauKOB, AENaTh BBIBOJALI 10 PE3yibTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, KOd(D(PUIMEHT TMONe3HOr0  JEHCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

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

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOPOHM HAa WX ONHCAaHHA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TMPUMEPHl  (HAXOOUTh  HWH(POpMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISPHYIO
JIUTEPATYpy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUJICHUE
MPE3EHTAIUEN;

IIPU BBIMOJTHEHUU YUYEOHBIX MPOCKTOB M HCCIEAOBAHUHN PAaCIPECIISITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

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

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI TMap, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, IEKTPUUECKOE I0JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAllUs, IUJIaBJICHHUE, KpUCTaluM3auus (OTBEpJEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KalWULIPHBIE SBJIEHUS B IPHUPOJAE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Mor0COB, POJIb MATHUTHOTO MOJIS AJIs )KU3HU Ha 3emIle,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHyTPEHHSSI SHEPTrHsi, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIAXKHOCTh BO3/1yXa, 3JIEKTPUUECKUI 3apsi/l, CHIIa
TOKa, DJIEKTPUUYECKOE HaNpsKEHUE, COMPOTUBIECHHWE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUCHHS U €TUHULIBI (PU3UUECKUX BEITUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILIUN CYNEPHO3ULMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHUYECKOE BHIPAXKCHHUE;
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB C ONopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIbl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJIOB, HCIOJb3Ysl OMHCAHUE WCCIICOBAHUS, BBIIEISATH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3nYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHU S
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJIOB, B3aUMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



poBepsieMble MPEANONIOKEHHS, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYMH, CPAaBHUBATh PE3YJIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yIEIIBHOTO COMPOTUBIIEHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  IPOBOJIHHUKE,
WCCIICOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJIHATh M3MEPEHUS, CIenys MPEeAo)KEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTaTAM HCCIIEA0BAHNS,

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEWCTBUS HM3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPONIPUOOPHI (mpuMepsI), ANEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMAaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB JIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUMX 3HAHUUW B TIOBCEJIHEBHOM



XKU3HU JJ1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEUYUBOMN HIIM MOXKET OBITh HETOCTOBEPHO;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKON ASSITENbHOCTH, IPY 3TOM TPAMOTHO UCIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
NOCTABJICHHBIMU 33/1a4aMH, CJIEANTH 32 BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHUBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, edopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYyCKaHMs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJ, PABHOMEPHOE JIBH)KEHHE 110 OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKeHHE OEJI0ro CBeTa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SBICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nyeckue BeIUYUHBI (CpelHsSsl M MIHOBEHHas CKOpPOCTb Tela MpHU
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHUMANbHAs HHEpPrus Teia,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMJICHUS Cpefbl), MpPU OMNUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsAI0BOTO U MAaCCOBOT'0 YUCEN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOUMbIE ISl PEIICHUs, MPOBOAUTH pPACUETBI U  OLICHUBAThH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUE HU3MepsIeMOol BeIMYHUHBI ((POKYCHOE pPacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHMHM 0€3 HadalbHOM CKOpPOCTH, TMepHoaa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaThl MOJYyYEHHOM 3aBHCHUMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTam HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJeHUsI, XKECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHAThH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s111pa;

XapaKTepU30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaXx (PU3UYECKUX SBICHUHW MW  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  MpHUMeEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIOIIEH Cpee;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNICHUs] JOCTOBEPHOCTH MOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYpPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LHOK

https://m.edsoo0.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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 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 JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckre BEININHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4yrKa TeMIeparypbl”

Kaxk ¢usuka u npyrue ecteCTBEHHbIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIIE, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOS
a LIHE JtCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa [JOK
HBett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OmbITHI 11O
9 HAOJIIOIEHUIO TEIIOBOIO
PaCHIMPEHHUS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYIISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
but6mmoreka [IOK
13 CkopocTh. EQUHUIIBEI CKOPOCTH
p A = p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH U BpeMeHH ABMKEHUS bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
P . P bubnuotexa [JOK
15 BiaumopeiicTBue Ten Kak MprUunHa

HU3MCHCHUA CKOPOCTU ABUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «OrnpeneneHue MmI0OTHOCTH TBEPAOrO
TEIAN
18 Pemenne 3agau mo teme bubmuorexa [IOK
"ITnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuita KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>kKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenue tarorenns. Cuia TIKECTH
CBsi3b MEX]y CUJION TSKECTU U
22 Maccoi Tena. Bec tema. Pemenne bubnmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TshKeCTH
Cuna TSDKeCTH Ha PYTHX TUTaHeTaX.
23 dusnueckue XxapakKTEPUCTUKHA bubnmorexa [IOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
but6mmorekxa [IOK
24 WUsmepenne cui. JluHaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxxeHne IByX CHJI, HalIpaBJIEHHBIX
. v . P bubnuotexa [JOK
26 10 OJTHOM IPSIMOM.

PaBHozelcTByIOIMAs CHUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

JlaGopaTtopHas paborta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI IABJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cry, «CUnbly,
«PaBHOZEWCTBYIOILIAS CUID»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [{OK
https://m.edsoo.ru/ff0alcc8

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

32

33

KonTponbHas padota no remam:
«MexaHn4ecKkoe JBHKEHUEY,
«Macca, mIoTHOCThY, «Bec Tenay,
«I'padpmnueckoe n3odpakeHue CUI»,
«Cumb»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUEHUS 1aBJICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJaMU, )KUIKOCTSIMHU U Ta3aMH bubmorexa LHIOK
> AU : https://m.edsoo.ru/ff0a25b0
3akon ITackains
JlaBiieHUE B XKUJKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUIIbI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3agau mo teme «JlaBinenue bubmuorexa [IOK
B JKMIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 §)
Coobmaronuecs cocy el https://m.edsoo.ru/ff0a2970
39 I'mapasnunueckuii npecc bubnnorexa [JOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
JKUJKOCTHEIM HAcOC
Atmocdepa 3emnu. [Ipuunnel
CYIIIECTBOBAHUS BO3 HOI
41 036&:)10111(1/1 3emMin 3;1[:3};/IH(;IHMOCTB bubnmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnuotexa [JOK
nasneHus. OneitT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubnnorexa [JOK
g AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA BuGmorexa [IOK
4 POTPYZCHIORE B HIX TEIO. htps://m.eds00.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHas paboTta
48 «OmnpeeneHre BhITAIKMBAIOIIEH bubnmnoreka HOK
CHUJIbI, ICVCTBYIOILIECH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMMOCTH Beca BuGmorexa LIOK
49 Tea B BOAC OUT 00nema https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh 9aCTH
TeIay
bu6nmorexa LIOK
50 Hlnaparine Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOJAKHU U
OITpeIeIICHUE €€
rpy30n0bEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlaBanue CynoB. bubnunorexa LIOK
BosnyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bubnunorexa LIOK
53 Mexanieckas pagora https://m.edsoo.ru/ff0a3f82
54 MomHocTs. EquHUIBI MOIIIHOCTH Bubmorexa OK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"”

56

57

58

59

60

61

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecHe cun Ha ppiuare

KonrpomnbHas pabora 1o Teme
«JlaBrieHuE TBEPBIX TE,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepodHas
pabora

PesepBHylit ypok. Pabora ¢
TeKCcTaMu 110 TeMe «JlaBneHue
TBEPIBIX TEJI, KUIKOCTEH U ra30B» /
Bcepoccuiickas nposepodHas
paborta

Pbruaru B TexHuke, OBITY U IPUPO/IE.

JlaGopatopHnas pabora
«HMccnenoBanne ycIoBAN
PaBHOBECHSI phIyara

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUIOCKOCTH

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenue 3agau mo Teme "Pabora,
MotrHocTh, KIT/I"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Mexanuyeckas SHEpIusl.
63 Kunernyeckas 1 noTeHIAaIbHAs
SHEPTHs

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

64 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
65 W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM

wIockocTu"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a4360

66 KonTponbhas pabota no teme

«PaboTta 1 MOIIHOCTb. DHEPTUs»
PesepBHylit ypok. Pabora ¢

67 TEKCTaMU 110 TeMe "MexaHnuecKkoe
nBIOKeHHe"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ad4ee6

Pesepubiit ypok. Pabora ¢
68 TekcTaMH 110 TeMme "Padora.
MomHoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
Jrj;n Tewa ypoxa Bcero Konrporenpie  Ipakriieckue II/I[:;:CHHS[ :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoteka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIETSIEMOTO UM MIPH
OXJIAXKICHUHN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubnmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPHCTAJUIMYECKUX TeJl. Y ACIbHas bubmorexa OK
p oA https://m.eds00.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaGopaTopHas pabora
19 "On I;I[CJII;HI/IG pﬂeanoﬁ TEILJIOTHI bubmorexa HOK
P y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBHCHMOCTbH TEMIIEPaTypPhl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
29 pabota "Onpenenenue bubmuoteka [IOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHuunbr paboOTH TETIIIOBBIX
24 neurateneif. [lapoBas TypOuna.
JlBuraTenr BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIb
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX IIPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TemioBble siBJIeHUS. MI3MeHeHne bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 DOnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOgHUKYN U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs AEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLJIaX, bubmmoreka [JOK
JKMAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpruUecKas enb 1 e€
COCTaBHbBIE YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Bonbr™merp. JIabGopaTopnas pabora 05 bubmmnoreka HOK
"M3MepeHue U peryJinpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIIPOTHUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
p poBOAL https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u matepuana”
3aBHCUMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa Ienu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKa, U, €ro 4epe3 pe3ucTop, oT bubmmorexa [JOK
> A PSP P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COEIMHEHUS IPOBOJIHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapajuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa JJ1d pa3IuyHOro bubmmorexa [TOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTh U MOIIHOCTH bubmmorexa TIOK
P P N https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostnabIE MAarHuThbl, UX

54 N
B3aMMOJICHCTBHE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
OJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsauTHOeE 110J1e. MarauTHoe moJje
bub6nmoreka IIOK
56 3eMJIM U €ro 3HaudeHue I KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emMiie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.
57 3apsiKeHHBIE TeJla U UX bubmorexa [IOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [1ocTosTHHBIH
AJIEKTPUYECKUM TOK"
KoHTpoinbHas pabora 1o Teme
"DeKTpUYECKHe 3apsiabl.
3apspKEeHHbIE TeNNa U UX
N N bubmuoreka [{OK
58 B3anMoOAeHCcTBHA. [10CTOSTHHBINI
. https://m.edsoo.ru/ff0abea8
INEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta
PezepBHblit ypok. Pabora ¢
Tekctamu 1o Teme "[locTosTHHBIN
59 SIIEKTPUIECKUI TOK" / bubmorexa LIOK
p B https://m.edsoo.ru/ffOacdc6
Bcepoccuiickas npoBepoyHas
paborta
OmneiT OpcTena. MaruuTtHoe nosie
60 3JIEKTPUYECKOTO ToKa MaruuTHO€E bubmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2I1eKTPOMaruHuToB B 05 bu6muoreka [JOK

texHuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuenue neiCTBUS MATHUTHOTO
T10JIs1 HAa MPOBOJHUK C TOKOM"

62

DNEeKTpOABUTATEb IIOCTOSIHHOIO
Toka. Mcrons3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3yueHue
paboThI BNIeKTpoABUTATENIS "

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

63

Omnbiter @apazes. 3akoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuino Jlenna

64

Dnektporereparop. CrocoOs
MIOJIYYEHUS IEKTPUIECKOU
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
JHEPruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUIecKHe u
MarHuTHBIC SIBJICHHS"

KonTponbhas pabota mo Teme
"DNeKTpUYECKUEe U MArHUTHBIE
SIBIICHUS"

PesepBHslit ypok. Pabora ¢
TekcTaMmu 110 TeMe "TennoBrlie
siBiIeHus"

PesepsHslit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHeie
siBieHus"”

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOJIMHENHOE bubnuoreka [IOK

3 1
JIBHOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBaoMepHOe npsaMoIHHEeHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue Tei. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas u yriaoBas

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osmessomiiosec?
16 Pemenue 3amau nmo reme «Criia
YIPYTOCTH
JlaGopatopHas T
17 <<Onpi?le?1zHiIer>)zS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Cuua Tpenns https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpEI[eJ‘II;HI/IC I:<03(1)(1)I/II_II/ICHT3. bubmmorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI BuGmrorexa 1OK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO bubnnorexa [IOK
- https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TN

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ["amakTuku"

Pentenue 3amaud mo teme "Cuiia

24 TSKECTH U 3aKOH BCEMUPHOIO bubmmorexa LIOK
ToTeHs" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

AOCOIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpHOTO TENA C bubnmorexa LHOK
NG https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue maTepraIbHOW TOUKHU.
AOGComIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectn

28 Pemenue 3agau 1o reme "MoOMEHT bu6mmorexa [IOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe

29 o TeMe "MexaHnuecKoe JBMUKEHHUE. bubmiorexa LOK

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KontponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. bubnnorexa [IOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynbsc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICUCTBHE
Pemenue 3agau mo teme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bubnuorexa [JOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.e dsogru p—
PaboTa cutbl TSKECTH, CHITBI bu6mmorexa [IOK

35
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHmanpHas SHEPrust

38 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPIUm»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTEPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHBINA
MasiTHUKU

YPOK'I/ICCHCHOBaHI/IC «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MMPY>XUHBI 1 MACCBI I'Ppy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

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

45

[IpeBpamienue 3aepruu npu
MEXaHNYECKUX KOJIEOaHMAX

46

47

48

JlaGopaTopHnas pabota
«OmpeneneHue 4acToThl U Mepuoja
KoJIeOaHUH MPY>KUHHOTO MAasITHHKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCUMOCTH NeproJia KojaeOaHHi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

Mexannueckre BosIHbL. CBOMCTBa
MeXaHU4ecKuX BOJH. [IpogonbHbIe 1
HOTIEPEYHBIE BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepennus "MexaHnnueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa



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

51

Ypok-uccnenosanue "Habmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
nH(]pa3ByK B IPUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

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

55

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHndeckue KoieOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB QJICKTPOMArdHuTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJIHBI



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

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeTa. BomHOBBIC bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIPOCTpaHEHUE CBETA. 3aTMCHHUS bubmmorexa [JOK
pactpoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemenue 3a1ay Ha MpUMEHCHHE bubmmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcronp30BaHue MoJaIHOIO bubnuorexa [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crekso""
VYpok-koHpepeHus
"Hcnonb30BaHUE TTOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
. bubnnoreka [HOK
69 [TocTpoenne n300paXkeHNH B THH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas pabota
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
['na3 xak onruyeckas cucTema. bubmuorexa [JOK

72
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "JlepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bunbTper"
VYpok-npaktukym "BoaHoBbIe

76 CBOICTBa CBeTA: JUCIIEPCHS,
uHTepdepeHms u quppaxus"

77 OmnseiThl Pesepdopaa u mranerapHas bubnmnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

. bubnmoreka [JOK
79 aromoM. KBantel. JInneiuarnie https://m.edsoo.ru/f0cL144c
CIIEKTPhI
Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTMBHOCTE U €€ BHUIBI bubmmorexa [IOK
a A https://m.edsoo.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
H3oToms! https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bu6mmoreka [IOK
84
"PanuoakTuBHBIC TpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypok-koHpepeHIus
86 "lfa I/IoaK”ngliIbI: U3JIyYEHUS B bubmorexa [TOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 COX paHCHESI 3apsI0BOTO U bubmmorexa [TOK
P DAL https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
88 DHeprus CBSI31 aTOMHBIX SITIED. bubnmoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Nctounuku sHeprun CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koHpepennus "AnepHas

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

paauOaKTUBHBIX U3Ty4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIeKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie sBicHu"
KoHnTtponbHas pabota 1o teme
93 "DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanTtoBrie sBicHus"
[ToBTOpEHHE, 000OIICHHE.
94 JlaGopaTopHbIe pabOTHI IO KypC bubmorexa [JOK
p pu p ypey https://m.edsoo.ru/ff0c245a
"Bzaumoneticreue Ten"
IToBTOpeHue, 0600IIeHNE. Permenue
95 ACUYCTHBIX U KaYeCTBEHHBIX 3a/1a4 bubmorexa [JOK
P \ f https://m.edso0.ru/ff0c2572
1o Teme "TernaoBble MPOIECCHI
[ToBTOpenue, 06061meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnoreka [JOK
o teme "KII/] TennoBeIx https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, o600eHNe. Permenne
97 ACYETHBIX U KaYCCTBEHHBIX 3a7a4 bubmorexa [JOK
P | \ https://m.edso0.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHme, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeTOBEIE sBJIEHUA"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600mmenue. Padora ¢

99 TEKCTaMU 110 TeMeE "3aKOHBI 1 bubnnorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiiebanus u 1 bubnnorexa [IOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢pu3uka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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OBIIET'O OBPA3OBAHUS
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Kon
MIPOBEPSIEMOTO
pe3ysbTaTa

[TpoBepsieMbie MPEIMETHBIC PE3yIbTaThl OCBOCHUST OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHUs
(7 xmacc)

11

MCIT0JIb30BATh N3YUCHHBIC ITIOHATHUSA

1.2

[pa3iinvdaTh ABJICHUSA II0 OIIMCAHWIO MX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIbITOB, JCMOHCTPUPYIOIINX JAaHHOC (bI/IBI/I‘ICCKOG SABJICHUC

1.3

pacrio3HaBaTh  MPOSBICHHE M3YYCHHBIX  (U3WYECKUX  SBICHUH B
OKpY’KaloIleM MHpe, B TOM 4YKCiIe (U3UYECKHE SBICHUS B MPHUPOJE, MPH
PTOM IE€PEBOJUTH IMPAKTHUYECKYIO 3a7adyy B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3NYECKUX SBJICHUI

14

OTIMCBHIBATh M3YYCHHBIC CBOMCTBA TeNl M (DU3MUYECKHE SBICHUS, UCIOJIB3YS
(bu3nYecKre BeTMYMHBIL, TIPU ONIMCAHUH TPABUIIHLHO TPAKTOBATH (PH3HUECKUI
CMBICII HICTIOJIb3YEMBIX BEIMYHMH, NX 0003HAYCHUS M EAUHUIIB (PH3UUIECKUX
BEIMYNH, HAXOMUTHh (OPMYIBI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHUTh TpadUKd H3YYECHHBIX|
3aBUCUMOCTEN PU3NYECKUX BETUYMH

1.5

XapakTepU30BaTh CBOMCTBA TeJ, (U3WUYECKHe SBIEHUA M MPOIECCHI,
MCMOJIb3ysl  M3YYEHHBIE 3aKOHBI, 0PU OTOM JaBaTh  CJIOBECHYIO
(hOopMYyITHUPOBKY 3aKOHA U 3aIMCBHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHHE

1.6

00BACHATH (PU3NUECKUE SBJICHUS, MPOLIECCH] M CBOWCTBA TEN, B TOM YHCIIE U]
B KOHTEKCTE CUTYallui MPAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BHISBIIATH|
[IPUYKMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHHUE U3 | - 2 JTOrH4ecKHX
[1aroB ¢ omnopoid Ha 1 - 2 U3yYEHHBIX CBOMCTBAa (PM3MUECKUX SIBICHUH,
(br3MYECKUX 3aKOHA MM 32aKOHOMEPHOCTHU

1.7

peraTh pacyeTHbIe 3a/1auu B | - 2 efcTBUS, UCTIONb3Ys 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIIME (PU3UUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIOBUSA 3a]1aun
3alMCBhIBaTh KPaTKOE YCJIOBHME, MOJICTABIATh (DU3MYECKHE BEIUYUHBI B
(dopMyJIBl W TPOBOJUTH pPAcCyeThl, HAXOAMTh CIPABOYHBIC JIAHHBIE,
HeoOXOoAMMBIE Ul peIleHUs 3ajady, OLEHUBATh PEAJUCTHYHOCTH,
oJTy4eHHOM (pr3nyeckoi BEJIMUMHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO pPEIIUTh MpPU OMOIIH]
(bU3MYEeCKUX METOJIOB, B ONUCAHUM MCCIIEI0BAHMS BBIIEIATH MPOBEpIEMOe
[pearnoiaokeHre (TUIoTe3y), pa3nuyaTrh U HHTEPIPETUPOBATH MMOTyYEHHBIH]
pe3yabTaT, HAXOAWUTh OIIMOKM B XOJI€ OMNbITA, JeNaTh BBIBOABI IO €ro0
e3yJbTaTaM

1.9

IIPOBOAUTD OIIBLITHI ITO Ha6J'IIO,Z[CHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBJICHUI WU (I)I/IBI/I‘-ICCKI/IX
CBOIMCTB TeEII: q)OpMy.TII/IpOBaTB IMPOBEPACMBIC TPCAIIOJIOXKCHUS, CO6I/IpaTB
YCTAHOBKY H3 HNPCIIJIOKECHHOI'O O60pyI[OBaHI/I${, 3allMCbhIBaTh XOJ OIIbITa H

(hopMyIpOBaTh BHIBOJIBI




1.10

BHIMOJIHATE TIPSMBIE U3MEPEHUS C HCIOJb30BAHMEM AaHAJIOTOBBIX U
111 (POBBIX TPUOOPOB, 3aNTUCHIBATH MTOKA3aHUS IPUOOPOB € YUETOM 33aJaHHOMH]
0COJTIOTHON NOTPEIIHOCTH U3MEPEHHH

1.11

[IPOBOJIUTH HCCIEIOBAHNE 3aBUCUMOCTH OAHON (PM3NYECKO BETUYMHBI OT|
IDYrOM € HCIIOJIB30BAHMEM IIPSMBIX W3MEPEHMM, y4acTBOBAaTb B
[TAaHUPOBAHUH Y4€OHOTO HCCIIE0BAHNUS, COOMPATh YCTAHOBKY U BBIITOJIHSATH
M3MEpeHus, Cleays NPEeAoXKEHHOMY IUIaHy, (UKCHPOBATh PE3yIbTATHI
[TOJTy4YEHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE MPEIIOKEHHBIX|
Tabaui 1 rpaduKoB, A€7IaTh BBIBOJAKI 110 PE3yJIbTaTaM HCCIIEIOBAHUS

1.12

[IPOBOJIUTH KOCBEHHBIE U3MEpEHUS (U3UYECKUX BEIUYMH, CIEAYs
[IPEJIOKEHHOM WHCTPYKLMU: TIPU BBIIOJHEHUU W3MEPEHUN CcoOMpaTh
DKCIICPUMEHTAIBHYI0 YCTAHOBKY U BBIUMCIATH 3HAYCHHE HMCKOMOMU
BEJIMYNHBI

1.13

cOOJIIOIaTh MpaBUJIa TEXHUKHA OE30MACHOCTH IpU paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM

1.14

YKa3bIBATb ITPHUHIHNIIbLI JeHCTBUS HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB,
XapaKTCPU30BaATb IMPHUHIUIIBI JeHCTBUS HN3YUYCHHBIX HpI/I60pOB H
TCXHUYCCKUX yCTpOﬁCTB C NMIOMOIIIBKO UX ONHCAHHA, UCIIOJIB3YysS 3HAHUSA O
CBOMCTBaX (l)I/ISI/ILICCKI/IX SIBJICHUN M H606X0)II/IMBIG CI)I/ISI/I‘ICCKI/IG 3aKOHBI H
3AKOHOMCPHOCTH

1.15

[IPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAIIUIO O IPUMEPax ) MPaKTUYECKOTO|
MCIONIb30BaHUs (U3UYECKUX 3HAHUKA B TOBCEJHEBHOM IKU3HU s
oOecrnieueHrs 6€30MacCHOCTH MPU OOpaIeHUH C TPUOOpaMU U TEXHUIECKUMHY|
YCTPOIMCTBAMM, COXPaHEHUS 310POBbS M COOIIOACHUSI HOPM IKOJIOTHUECKOTO
[MOBEICHUS B OKpYXKAIOMIeH cperie

1.16

OCYILLECTBIATh OTOOp HCTOYHMKOB HHGpopMmauuu B cetu MHTepHer B
COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUNH M IIyT€M CpPaBHEHHUSA PpA3JIMYHBIX HCTOYHHMKOB  BBIIEIATH
H(pOpMaINIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXET OBbITH
HEIOCTOBEPHOM

1.17

MICTI0JIb30BATh MPH BBINOJIHEHWH Y4YEOHBIX 3aJaHMH HAay4YHO-TOMYJSPHYIO
muTeparypy (hU3MYECKOro COAep KaHus, CIIPaBOYHbIE MaTepHalibl, PeCypChl
cetu VHTepHeT, BiageTh IpUEMaMM KOHCIEKTUPOBAHUSA  TEKCTa,
peoOpa3oBaHust HHGOPMAIIMK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpPAaTKHWE MHUCbMEHHBIE M YCTHBIE COOOIIEHUS HA|
OCHOBE 2 - 3 UCTOYHUKOB MHpOpMaMu (PU3NUECKOTO COJEPKAaHUs, B TOM
urciie MyOJaMYHO AeNaTh KpaTKUe COOOIIEHUs O pe3yIbTaTaxX MPOEKTOB WY
y4eOHBIX MCCIEI0BaHUM, MPU ATOM TPaMOTHO HCIOJIb30BaTh HM3yYEHHBIN
MOHATUMHBIN ammapar Kypca (HU3UKH, COMPOBOXIATh BBICTYIJICHUE
[pe3eHTanen

1.19

[pY BBIOJHEHUN YYE€OHBIX MPOEKTOB U HCCIEIOBAHUN paclpeaensiTh
00s3aHHOCTH B TpyIIE B COOTBETCTBUU C IIOCTAaBICHHBIMU 3a/ladyaMH,
CIIEIUTh 32 BBIOJIHEHUEM IIJJaHA JEHCTBHUM, aJ€KBaTHO OILICHUBAaTh
COOCTBEHHBIM  BKJaJA B  JIEATEIbHOCTh  TPYIIBL,  BBICTPaUBAaTh

[KOMMYHHUKAaTHBHOC B33PIMOJIGI7[CTBHC, YUUTBIBAsA MHCHHUC OKPYXXAIOMIUX




8 KUIACC

Kon
MIPOBEPSIEMOTO
pe3ysbTaTta

[TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHUs
(8 kimacc)

11

ICIIOJIb30BAaTh ITIOHATHUA

1.2

[pa3iinvdaTh ABJICHUSA II0 OIIMCAHWIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIbITOB, JCMOHCTPUPYIOIINX JAaHHOC (bI/IBI/I‘ICCKOG SABJICHUC

1.3

[pacro3HaBaThb  HPOSBICHUWE  HW3YYEHHBIX  (U3WYECKUX  SBJICHUHA B
OKpY’KalollleM MHUpe, B TOM 4ucie (U3HUECKHe SBICHUS B MPUPOJE, MPH|
PTOM TMEPEeBOJUTh MPAKTHUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATh
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SBICHUI

14

OTMCHIBATh M3YYECHHBIC CBOMCTBA TNl M (DU3MYECKHE SBJICHUS, UCIOJB3YS
(u3nYecKre BeTMYMHBL, TIPU ONMCAHUH TPABUIILHO TPAKTOBATH (PH3HUECKUI
CMBICII HCIOJIB3YEMBIX BEJIWYHH, O003HAUCHHS] M CIMHHIBI (PH3MUECKUX
BEIMYNH, HAXOMUTHh (OPMYIBI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHUTh TpadUKd H3YYCHHBIX|
3aBUCUMOCTEN PU3NYECKUX BETUYHH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (DU3WUYECKHE SBJICHHUS U IPOIECCHI,
MCMOJIb3ysl M3YYEHHBIE 3aKOHBbI, NPU OTOM JaBaTh  CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aMHUCHIBATh €TI0 MATEMATHYECKOE BBIPAKCHIE

1.6

OOBACHATh (PU3NYECKHE IPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallUi MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIATH
[IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bACHEHUE U3 | - 2 JOrn4ecKux
[1aroB ¢ nomouiblo 1 - 2 M3y4yeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(br3MYECKUX 3aKOHA U 3aKOHOMEPHOCTHU

1.7

[pelIaTh pacyeTHbIE 3aJJa41 B 2 - 3 NeHCTBUS, UCIIOIB3YsI 3aKOHBI U (POPMYJIBI,
CBsi3bIBarOLME (PM3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33aauH
3aMMChIBaTh KPaTKOE YCIOBUE, BBISBIATH HEAOCTATOK JTAHHBIX JJISl PELICHUS]
3aj1aun, BHIOMpATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE IJI €€ PEeIICHHUS,
[IPOBOJNTH pacueThl U CpPaBHUBATh IOJYYEHHOE 3HAaYeHHE (PU3MUECKOM]
BEJTMYMHBI C U3BECTHBIMU JTAHHBIMU

1.8

[paCIIO3HABAaTb HpO6JICMbI, KOTOPBIC MOXHO pCIIUTh IIpU IHTOMOIIH
(I)I/I3I/ILIGCKI/IX MCTOHOB, HCIIOJb3Yysd OIHNCAHUC MUCCICAOBAHUS, BBIACIATDH
[IPpOBEPACMOC  MPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTb  TOPAOKA
IIPOBCACHUA NCCIICAOBAHNS, 1CJIATh BBIBOJbI

1.9

[IPOBOJIUTH OMBITHI 10 HAOJIIOAEHHUIO (PU3UYECKUX SIBICHUH W (PU3NIECKUX|
CBOWCTB Tel: (OpMyJIHUpOBaTH NMPOBEpsieMble MPEANOJI0KEHUs, coOUpaTh
YCTAaHOBKY M3 MPEJIOKEHHOrO 00OpYyIOBaHHUS, ONMMCHIBATH XOJ OMbITa Y|
(hopMyIMPOBATH BBIBOJBI

1.10

BBLIIIOJIHATD MMPAMBIC U3MCPCHUSA C UCIIOJIb30BAHHUEM dAHAJIOTOBLIX HpI/I60p0B
11 TaTYUKOB (bI/IBI/I‘-ICCKI/IX BCJIIMYMH, CpaBHUBATL PC3YJIbTAThHI I/I3MepeHI/II71 C
Y4CTOM 3aJJaHHOH a0COIIFOTHOM TMOTrPCIIHOCTHU

1.11

IIPOBOAUTL HUCCJICIOBAHUC 3aBUCUMOCTH OJIHOM (I)HSH‘ICCKOﬁ BCJIMYHHBI OT]
,Z[perfI C HUCIIOJIB30BaAHHUEM MMPAMBIX I/I3MCpCHI/II711 IJIaHUPOBATD|
1 CCIICIOBAaHUC, CO6I/IpaTB YCTAHOBKY W BBIIIOJHATE HU3MCPCHUS, CICAYA

[pE/UIO)KEHHOMY  IUIaHy,  (UKCHpOBAaTh  pe3yiabTaTbl  MOJYYEHHOM




3aBHCUMOCTH B BHJIE TaOJIHIl ¥ TPaHKOB, J1EaTh BBIBOJBI [0 PE3yIbTaTaM
ccien0BaHus

1.12

[IPOBOJIUTH KOCBEHHbIE H3MEpEHUs (PU3NYECKHX BEJIHYWH: IUIAHUPOBAThH
M3MepeHusi, CcOoOMpaTh  AKCHEPUMEHTAJbHYIO  YCTaHOBKY,  CIEnys
[TpeIJI0’)KEHHOM MHCTPYKLMHU, ¥ BBIYUCIISATh 3HAYEHUE BETMYUHbI

1.13

cOOJIIOIaTh MpaBHUiIa TEXHUKU OE30MAaCHOCTH MpU paboTe ¢ 1abopaToOpHBIM
000pyOBaHNEM

1.14

XapaKkTepu30oBaTh NPUHIMIBI  JCHCTBUS  M3YYEHHBIX MpPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOH HAa MX OMHCAHUS, UCIIOJb3YS 3HAHUS O
CBOWCTBaX  (PM3MUECKUX SIBJICHUHA ¥  HeoOXomumble  (U3HUYECKHe
3aKOHOMEPHOCTHU

1.15

[pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOMCTBA W HU3MEPUTEIbHbBIC
MpUOOpHI MO CXeMaM M CXEMaTHYHBIM PHCYHKaM, COCTaBIISTh CXEMBbI
PIEKTPUYECKUX LIENEH C OCJIeI0BaTEIbHBIM U TapaIeIbHBIM COEIMHEHUEM
PIIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAUYECHUS HJIEMEHTOB JJIEKTPHUUYECKHX
ereun

1.16

[IPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAIIUIO O IPUMEPax ) MPaKTUYECKOTO|
MCIIONIb30BaHUSA  (DU3MYECKUX 3HAHMA B TIOBCETHEBHOM KU3HU TS
oOecrnieueHrs 6€30MacCHOCTH MPU OOpaIeHUH C TPUOOpaMU U TEXHUYECKUMHY|
YCTPOMCTBAMHU, COXPaHEHUS 3I0POBbS U COOITIOACHUSI HOPM SKOJIOTHYECKOTO|
[MOBEICHUS B OKPYXKAIOMIeH cperie

1.17

OCYIIECTBISTh TMOUCK HHPOpMAuH (U3MUECKOTO COACpKAHHUS B CETH
HTepHeT, Ha OCHOBE UMEIONIMXCA 3HAHUW W TyTeM CpaBHEHUS
ITOTIOTHUTEIBHBIX UCTOYHUKOB BBIICTSTH HHPOPMAIIMIO, KOTOpas SBISETCS
[IPOTUBOPEYUBOI UITU MOXKET OBITh HEJJOCTOBEPHOI

1.18

1ICTI0JIb30BATh MIPHU BBINOJIHEHUH Y4YEOHBIX 33aJaHMH HAy4YHO-HOMYJSPHYIO
muTeparypy (pU3MYECKOro COAep KaHus, CIIPpaBOYHbIE MaTepHalibl, PeCypChl
cetu VHTepHeT; BiageTh INpUEMaMM KOHCIEKTUPOBAHUSA  TEKCTa,
peoOpa3oBaHusl HHGOPMAIIMH U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbBIE U KpaTKUE YCTHBIE COOOLICHMS,
00001Iasi HUHPOPMALUIO U3 HECKOJBKUX HCTOYHUKOB (HU3HUIECKOTO
CoJIep’KaHusl, B TOM 4YHcClie MyOIMYHO MPECTABIATh PE3YAbTaThl IPOEKTHOM
JIM UCCIIEIOBATEIbCKOM eI TENIbHOCTH, IIPU 3TOM I'PaMOTHO UCIOJIb30BaTh
M3Y4YeHHBIH TOHATHHHBIA ammapar Kypca (QHU3UMKH, CONPOBOXIATh
BBICTYIUICHHE NTPE3EHTAIIUEN

1.20

[PU  BBITIOJIHEHUH YYEOHBIX TIPOCKTOB M MCCIECIOBAaHUM (PU3MUECKHUX
[IPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TIpyMNIe B COOTBETCTBHM C
[MOCTABJICHHBIMU 3a/1a4aMH, CICIUTh 32 BBINOJHEHHEM IUIaHA JCHCTBHH U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIA] B
NEeATeIbHOCTh TPYMIbI, BHICTPAUBaTh KOMMYHHKATHBHOE B3aMMOJECHCTBHE,

[IpOSIBIISIE TOTOBHOCTD pa3peniaTb KOHQMIUKTHI
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(9 kmacc)
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MCIT0JIb30BAaTh N3YUCHHBIC ITIOHATHUSA

1.2

[pa3iinvdaTh ABJICHUSA II0 OIIMCAHWIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIbITOB, JCMOHCTPUPYIOIINX JAaHHOC (bI/IBI/I‘ICCKOG SABJICHUC

1.3

[pacro3HaBaThb  MPOSBICHUE HW3YYEHHBIX  (U3WYECKUX  SBJICHUA B
OKpY)KalollleM MUpe, B TOM 4uciie (U3HUECKUe SBJICHHS B MPUPOAE, MPU
PTOM TMEPEeBOJUTh MPAKTHUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATh
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SBICHUI

14

OTMCBHIBATh M3YYEHHBIC CBOMCTBA TNl M (DPU3MUYECKHE SBICHUS, UCIOJIB3Ys
(bu3nvYecKre BETUYMHBL, TIPH OMTMCAHUH IPABUIHHO TPAKTOBATH (PU3UUECCKHIA
CMBICII HCIOJIB3YEMBIX BEJIWYHH, O003HAUCHHS] M CIMHHIBI (PH3MUECKUX
BEIMYNH, HAXOMUTHh (OPMYIBI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEIMYMHY C JPYTUMH BEIWYMHAMH, CTPOUTh TpadUKA H3YYCHHBIX|
3aBUCUMOCTEN PU3NYECKUX BETUYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (U3WUYECKHe SBIEHUA M MPOIECCHI,
MCMOJIb3ysl M3YYEHHBIE 3aKOHBbI, NPU OTOM JaBaTh  CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aMHUCHIBATh €TI0 MATEMATHYECKOE BBIPAKCHIE

1.6

OOBACHIATH (PU3MUECKHE IPOIECChl M CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CUTYyalluil MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
[IPUYMHHO-CIICACTBEHHBIE CBS3U, CTPOUTH OOBICHEHHE U3 2 - 3 JIOTMUYECKUX
[IaroB ¢ MOMOIIbI0 2 - 3 HM3yYCHHBIX CBOWCTBA (PU3WUYCCKUX SIBICHUHU,
(bU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

[peIIaTh pacyeTHbIE 3a/1a4M (OMHUPAIOIIUECS HAa CUCTEMY U3 2 - 3 ypaBHEHHUI),
MICIIOJIb3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBatOIINE (PU3MUECKUE BEIUYUHBL: HA|
OCHOBE aHaJIM3a YCJIOBHUS 3aJlayM 3alMChIBaTh KPAaTKOE YCJIOBUE, BBISIBIATH
HE0CTAIOUINE WM W30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOIMMBIE ISl pEIlIeHUs, MPOBOAUTH pAaCUeTbl U  OLIEHUBATh
[pEIMCTUYHOCTD NOJYYEHHOT0 3HaYeHUS] PU3NYECKON BETMUHHBI

1.8

[paCIIO3HABAaTb HpO6JIeMI>I, KOTOPBIC MOXHO pCIIUTh IIpU IHTOMOIIH
(I)I/I3I/ILIGCKI/IX MCTOHOB, HUCIIOJIB3Yys OIIMCAHUC HCCICAOBAaHHA, BBIACIIATH
[IPOBEPSACMOC  NPCANOJIOKCHUC, OLCHUBATH IIPABUIIbBHOCTL  IMOPAJAKaA
[IPOBCACHUA HUCCJICJO0BaHUsA, JAC1aTb BBIBOJHI, HHTCPIPECTUPOBATH
C3YyJIbTAThI Ha6JIIOI[eHI/II>'I " OIIBITOB

1.9

[IPOBOAUTD OIILITHI ITO Ha6J'IIO,[[CHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBIICHUI WIIN (I)I/I3I/I‘-IeCI(I/IX
CBOMCTB T€JI: CAMOCTOSATEIbHO CO6I/IpaTL YCTAaHOBKY U3 HU30BITOYHOTO Ha6opa
O60py,£[0BaHI/I$I, OIMUCBIBATHL XOJ OIIbITa U €ro pC3yJIbTAaThl, (I)OpMYJIHpOBaTB
BEIBO b1

1.10

[IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUIO TMPSIMBIX M3MEPEHHMH, ONpeaesss
CpeaHee 3HaueHHWe u3MepseMod BelMMYUHBl ((POKYCHOE paccTOsSHHE
coOupatomieid JIMH3bI), OOOCHOBBIBaTH BBIOOp cCrmocob0a HM3MEpEHHs
(M3MepHUTETHLHOTrO MPUOOpa)

1.11

[IPOBOAUTL HUCCIICAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/ILICCKI/IX BCIIMYHMH C

MCIIOJIb3OBAHHUCM  IIPAMBIX H3MepeHHﬁ: IUIaHUPOBATh  UCCIICAOBAHUC,




CaMOCTOSITENIFHO ~ cOOMpaTh  YCTaHOBKY, (PUKCHpPOBAaTh  pe3yJbTaTh]
[IOJTy4YeHHOH 3aBHUCUMOCTH (DU3MYECKHUX BEIHMYMH B BHAE TaOnMuIl W
rpaduKOB, eaTh BHIBOJIBI IO PE3Y/IbTAaTaM HUCCIICIOBAHUS

1.12

[IPOBOJIUTH KOCBEHHbBIE H3MEPEHUs (PU3MYECKMX BEIUYMH: IJIAHUPOBATH,
M3MEpeHus, coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBIOJIHSATH
M3MEPEHUS, CIeays MPEeUIOKEHHON WHCTPYKLUHU, BBIYUCIATH 3HAYCHUE
BEJIMYUHBI U AHAJIM3UPOBATH IIOJIYYEHHBIE PE3YyJIbTaThl C Y4ETOM 3aJaHHOU
[TOIPEIIHOCTH U3MEPEHUN

1.13

COOJII0/1aTh MPaBUIIa TEXHUKU O€30MAaCHOCTH MpH padoTe C J1a00paTOPHBIM
000pyIOBaHNEM

1.14

[pa3nu4aTh OCHOBHBIC TMPH3HAKA W3YYEHHBIX (U3UYECKUX MOJEICH:
MaTepuaibHasi TOUKa, aDCOIIOTHO TBEPI0€ TEN0, TOUCUHBI UICTOUYHHUK CBETA,
ITyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHAs MOJEIb
ATOMHOTO SIApa

1.15

XapaKTCPHU30BaATb IMPHUHIUIIBI JeHCTBUS HN3YUYCHHBIX HpI/I60pOB b4l
TCXHUYCCKUX YCTpOﬁCTB C 0H0p0171 Ha UX OIKMCAHUs, UCIIOJIb3Yys 3HAHUA O
CBOMCTBaX (l)I/ISI/ILICCKI/IX SIBICHUM n H€O6XOI[I/IMBI€ (I)I/I3I/I‘ICCKI/IC
3AKOHOMCPHOCTH

1.16

MCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKHU WM3YYEHHBIX TEXHHUYECKHUX|
YCTPOMCTB, U3MEPUTEIBHBIX MTPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPU
[pEIICHNN Y4eOHO-TIPAKTUYECKHX 3a/1a4, ONITUYECKUE CXEMBI JIsl TOCTPOCHUS
M300paXkeHMi B IJIOCKOM 3€pKajie M cOOMparonieil TuH3e

1.17

[IPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAIIUIO O IPUMEPaXx ) MPaKTUUECKOTO|
MCIIONIb30BaHUs (U3MYECKUX 3HAHMA B TIOBCETHEBHOM IKU3HU TS
oOecrnieueHrs 6€30MacCHOCTH MPU OOpaIeHUH C TPUOOpaMU U TEXHUYECKUMHY|
YCTPOIMCTBAMHU, COXPaHEHUS 310POBbS M COOIIOACHUSI HOPM IKOJIOTHUECKOTO
[OBEJICHUS B OKPYKAIOLIEH cpeie

1.18

OCYILLECTBIIATh MOUCK HHPOpPMALUU (U3NYECKOTO COJEpXKAaHUA B CETH
HTepHET, caMOCTOSTENbHO (OPMYIUPYsS HMOUCKOBBIA 3ampoc, HaXOIUTh
[IyTH ONpeJeNeHHs] JOCTOBEPHOCTH MOJYy4eHHOH MH(popMaluyu Ha OCHOBE
MMEIOINXCS 3HAHUH U TONIOJHUTEJIBHBIX HCTOYHUKOB

1.19

MICII0JIb30BaTh NPHU BBHINOJHEHUM Y4YEOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO
muTepaTypy (PU3NIECKOro COJIEPIKaHMUs, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
CCTHU I/IHTepHCT; BJIAJICTH npueMamMunu KOHCIICKTUPOBAHUA TEKCTAa,
rpeoOpazoBanus HGOPMAIIMHI U3 OJTHOW 3HAKOBOUW CHCTEMBI B IPYT'YIO

1.20

CO371aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE
MHpOpMalUd M3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COJCpNKAHUSA,
MyOJIMYHO TIPEACTABISITh PE3YNIHTAThl MPOEKTHOW HIIM MCCIIEIOBATEIhCKON
eATeIbHOCTH, TPH 3TOM I'PaMOTHO UCMOJIb30BATh N3YYEHHBIN MTOHATHITHBII
anmapaT M3y4yaemoro pasjaena (U3MKH U COINPOBOXKAATh BBICTYIICHUE
[Ipe3eHTaIlel ¢ y4eTOM 0COOCHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

[PY  BBITIOJIHEHUH YYEOHBIX TIPOCKTOB M MCCIECNOBAHUM (PU3UUECKHUX
[IPOLIECCOB paclpeAensiTh OO0S3aHHOCTH B TpyNIe B COOTBETCTBHHM C
[MOCTABJICHHBIMU 3a/Jla4aMU, CJIECAWTh 32 BBINOJHEHUEM IIJIaHA JIEWCTBUU U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIA] B
IEATEeIbHOCTh TPYIIbI, BHICTPAUBaTh KOMMYHHKATHBHOE B3aMMOJECHCTBHE,

[TPOSIBIISIE TOTOBHOCTD pa3peniaTb KOH(MIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon [IpoBepsiemble 3JIEMEHTHI COICPKAHUS
paszzeina | 3eMeHTa
1 | ®U3UKA U EE POJIb B ITIOBHAHUUN OKPYXAIOUIEI'O MUPA

1.1 |®wusuka - Hayka o npupoze. SIBneHust npupoabl. OU3HYECKUE SBICHUS:
MEXaHUYeCKHUe, TEIUIOBbIe, JJIEKTPUYECKHUE, MAarHUTHbIE, CBETOBBIE,
3BYKOBBIE

1.2  |®usuueckue BenuumHbl. M3mMepenue Gpusnyeckux BennuuH. Ousnueckue
prbopsl. [lorpemHocTs n3Mepennii. MexxryHapoiHasi cCCTeMa eAMHHII

1.3  [EcrecTBeHHO-HAyYHBIH METOA TIO3HAHWS: HAOIIOJIEHHE, MOCTAHOBKA
HAay4YHOTO BOIMPOCA, BBIABUKEHHE TUIIOTE3, IKCIEPUMEHT MO MPOBEPKE
runores, 00bsICHEHNE HA0JII01aeMOT0 SIBICHUS

1.4 Onrcanne PU3NYECKUX SBJICHUN C TOMOIIBIO MOJIETIeH

15  [[Ipakruueckue paboThI:
3mepeHue pacCTOSHUMN.
3mepenne 00beMa KUJAKOCTH U TBEPOTO Tea.
Onpenenenre pa3sMepoB MaJIbIX TEl.
M3mepenne TemmepaTrypsl MpHU MOMOIIH KHIAKOCTHOTO TEpPMOMETpa M
aT4YrKa TEMIIEPATyPhI

2  [MEPBOHAYAJIbHBIE CBEJEHI O CTPOEHUN BEIHIECTBA

2.1  |Crpoenme BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3mepbl. OIBITHI,
NTOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILECTBA

2.2 |[Iemwxenue dvactuil BerrectBa. CBs3b CKOPOCTH MABIIKCHHS YaCTHI[ C
remnepatypoil. bpoyHosckoe nBuxkenue, muddysus

2.3 |B3auMoJeiCTBHE YaCTHUII BENIECTBA: NPUTSHKCHUE M OTTATKHBAHUEC

2.4 |ArperaTHble COCTOSHHS BEIIECTBA: CTPOCHHE Ta30B, JXUAKOCTEH W
TBEPIBIX (KpUCTAIMYECKUX) Tell. B3auMocBs3b MEXIy CBOMCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U X aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5  |OcoOeHHOCTH arperaTHbIX COCTOSIHHN BOJIBI

2.6  [[IpakTuyeckue pabOTHI:

OneHka JguaMeTpa aroMa METOJOM pPsiioB  (C  HCIOJIb30BAHHEM|
(dhoTorpadwuii).

OnbITHI 10 HAOJIOIEHUIO TETJIOBOTO PaCcIIMPEHMSI Ta30B.

OnbITHI 10 OOHAPY)KEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO IPUTSKEHUS

JIBVDKEHUE U B3BAMOJIEVICTBUE TEJI

3.1  |Mexanunueckoe aBrKeHne. PaBHOMEPHOE M HEPABHOMEPHOE JIBHKEHHE

3.2 |Ckopoctb. CpemHssi CKOPOCTh NMPHU HEPABHOMEPHOM JBIDKEHHUH. Pacder
[TyTH 1 BPEMEHU JIBUKECHUS

3.3  |[fBnenue uHepiMu. 3aKOH MHEPIUH. B3auMoieiicTBrE TeNl KaKk MPUYUHA
M3MEHEHUs] CKOPOCTH IBHKEHMs Tesl. Macca Kak Mepa MHEPTHOCTH Tesa

3.4  [[InotHocth BemiecTBa. CBsA3b IUIOTHOCTH C KOJHUYECTBOM MOJICKYI B

CIUHUIIC o0beMa BCIICCTBA




3.5

Cra Kak XapaKTepUCTHKA B3aMMOICHCTBHSI TEJ

3.6 [Cuma ympyroctu u 3akoH ['yka. l3mepeHue CWIbl C TOMOIIBIO
TMHaAMOMeETpa

3.7  [sIBienwue TAroTeHUs U cria TsokecTH. Crla TSOKECTH Ha IPYTHX IUIaHEeTax.
Bec resa. HesecoMocTh

3.8 |Cuuna tpenus. TpeHUE CKOJBKEHUS U TPEHHE MOKOsL. TpeHue B MpUpoJIe U
TEXHUKE

3.9  |Cnoxenue cuii, HallpaBJIEHHBIX 0 OAHOM HpsAMON. PaBHOIENCTBYIOIIA
CUII

3.10 [[IpakTuueckue paboOTHI
Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapHUKa B )KUJIKOCTH,
MOJIETN DJIEKTPUUECKOr0 aBTOMOOMIIA U TaK Jajiee).
Onpenenenue cCpeaHeil CKOPOCTU CKOJIbXKEHHUST Opycka WM IIapuKa Io
HAaKJIOHHOM TIOCKOCTH.
OrnpezesieHre MI0THOCTU TBEPAOTO Tea.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (aedopMariun)
[IPY>KUHBI OT MPUIIOKEHHON CUJIBIL.
ONBITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHHUS OT)|
Beca TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11 |Dusuueckue sBJICHHS B NPHUPOJE: MPUMEPHI JIBHXKEHHS C Pa3IMIHBIME
CKOPOCTSIMM B KMBOW M HEKUBOW MpUPOJE, ACHCTBUE CUJIbI TPEHHUS B
[IPUPOJIE U TEXHUKE

3.12  [Texnuueckue yCTPOMCTBA: JMHAMOMETP, MOAINIHITHUKH

JTABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEM 1 T'A30B

4.1 |daBnenwe TtBepgoro Ttema. CHOCOOBI YMCHBINCHHS W yBEIHYCHUS
TaBJICHUS

4.2  |[laBnenwue rasa. 3aBHCUMOCTH JaBJICHHS Ta3a OT 00beMa, TEMIEPATYPHI

4.3  |[lepemaua maBiicHUS TBEPABIMH TElIAMH, KUIKOCTSIMH U Ta3aMd. 3aKOH|
[Tackaisi. [lTHeBMaTHUECKHE MAIITIHBI

4.4  [3aBUCHMOCTH [aBJCHHS JXHIKOCTH OT TIyOWHBL [ 'MapocTaTHvecKuit
napagokc. Coobmaromuecs cocyabl. ['npaBandeckue MeXaHU3Mbl

45  |Atmochepa 3emnu u atMochepHoe AaBieHue. [[puuuHbI CyleCTBOBaHNUS]
Bo3aymHOM oOonmouku 3emuu. OmnbiT  Toppuuemnu. 3aBUCHMOCTh
aTMOC(EpHOTrO AABJIEHHSI OT BHICOTHI HaJl YDOBHEM MODSI

46  [U3mepenme armocthepHOro jgaBineHus. I[lpubopbl ISl H3MEpEHHs
ATMOC(EpHOTrO AABJICHUS

4.7  |leiicTBMe IKMOKOCTH W Tra3a Ha IOTPY)KEHHOE B HHX Telo.
BriTankupatomas (apxuMenoBa) cuiia. 3akoH Apxumena

4.8  [[nasanue ten. BozayxoruaBanue

49  [paktudeckue paboTHI:

MccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa MOTPYyKEHHOM
B JKHJIKOCTh YaCTH TeJIa.

OnpeneneHne  BBITAIKUBAIOIIEH CWIIbL, JEWCTBYIOIIEW Ha  Telo,
[MOrPY>KEHHOE B KUIKOCTD.

[IpoBepka HE3aBHCHUMOCTH BBITAJIKHBAIONIEH CHIIbI, JAEHCTBYIOIIEH Ha
TeJIO B )KUJIKOCTH, OT MAcChl Tea.




OnbITH, JEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAIKHBAIOIICH CHIIBI,
NelicTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00beMa IMOrpY>KEHHOM B )KUIKOCTh
YaCTH TeJa U OT TNIOTHOCTH >KUIKOCTH.
KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYHPOBAHHME JIOAKH U
OIIpeJIeIeHUE €€ TPY30I0JbEMHOCTH
4.10 | Dusuueckue SBICHHS B MPUPOJIC: BIUSHUC aTMOC(EPHOTO IABICHUS HA|
PKHBOW OpraHu3M, IJIaBaHUE PHIO
411 [TexHudeckhe yCTPOWCTBA: COOOIIAOIIAECS COCYIBI, YCTPOMCTBO
BOJIOTNPOBOJA,  TMAPABIMYECKUI  Ipecc, MaHOMETp, Oapomerp,
BHICOTOMED, MOPITHEBOM HACOC, APEOMET]
5 [PABOTA, MOIITHOCTbD, DHEPT U
5.1 |[Mexanuueckas pabora
5.2  |Mexanmuueckasi MOIIHOCTb
5.3  [[IpocTble MEXaHH3MBI: pbIYar, OJOK, HAKIOHHAs IUIOCKOCTh. IIpaBuiio
aBHOBECHS pblyara
5.4  [[IpumeHeHue NpaBuiia pABHOBECHS pblUara K 0JIOKY
5.5 ["Bomoroe mpaBwiao" mexanuku. KodhGHIHUEHT MMOIE3HOTO EHCTBUS
Mexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY M TEXHHUKE
5.6 [ToTennmanpHas SHEPTUM TeJa, MOJHATOTO HaJl 3eMiieh
5.7  [Kunermueckas SHEpIrHs
5.8  [[Mommast MexaHWYecKas ODHEPrUs. 3aKOH H3MEHCHHS M COXPAaHCHUSI
MEXaHUYECKON YHEPIrun
5.9 [[Ipaktuueckue pabOTHI:
Onpenenenue padoOThl CHIIbI TPEHUS NP PAaBHOMEPHOM JIBUKEHUU TEJa|
[10 TOPU30HTAILHON TOBEPXHOCTH.
VccnenoBaHue ycioBUi paBHOBECHS pblyara.
3mepenue KII/l HakJIIOHHOMN TUIOCKOCTH.
3yueHne 3aKoHa COXpaHEHUsl MEXaHUYECKOW YHEPTUU
5.10 |Duswnueckwue sIBJICHUS B IPUPOJIC: PHIUATH B TEJIE YSIOBEKA
5.11 [Texuuueckue ycTpoiicTBa: pbrvar, MOJBHKHBIA U HEOABMKHBIN OJIOKH,
HaKJIOHHAsI JIOCKOCTh, POCThIE MEXAHU3MBI B ObITY
8 KIIACC
Kon Kon IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
paszena|lieMeHTa
6 [TEIUIOBBIE SIBJIEHUS
6.1  |OcHOBHBIC MONOXKEHHS MOJEKYISIPHO-KMHETHYECKON TEOPHU CTPOCHUSI
BemiecTBa. Macca U pa3Mepbl MoJieKysl. OTBITHI, IOATBEPXKAAIOIINE
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJIIPHO-KHHETUYECKON TEOpUHN
6.2 |[Mogenu TBEpAOrO, KUIKOTO M Ta3000pa3HOTO COCTOSIHHI BEIECTBA.
Kpucramimyeckue n amopdHble Tena
6.3 |OOBsicHEHHE CBOMCTB Ta30B, XUAKOCTEH U TBEPABIX TET Ha OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-KUHETHYECKON TEOpUHU
6.4 |CmaumBaHWe ¥ KaWUBIPHBIC SIBICHUSI
6.5 [TemmoBoe pacuiMpeHue u CKaTue




6.6

TemmnepaTypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTHIO TETUIOBOTO JIBHXKCHHS
ACTHUIL

6.7 |Buyrpennsist sHeprus. CrnocoObl W3MECHCHHS BHYTPEHHEH OSHEPTHH:
TeruIonepeiaya U COBEpUIeHnE paboOThI

6.8 |Busl Teruronepeaun: TEIUIONPOBOAHOCTD, KOHBEKIIHSI, H3IYICHHUE

6.9 |KommuectBo TemnoThl. Y aeapHas TEIIIOEMKOCTh BEIIECTBA

6.10 [TemnooOMeEH M TEIIOBOE PaBHOBECHE. Y paBHEHME TEIIOBOIO OajaHca

6.11 [[lnaBneHre W OTBEpJAEBAHWEC KPUCTAUIMYECKHX BEIIECTB. Y IelbHAs
TeII0Ta IIIABJICHUS

6.12 |[lapooOpazoBanue u KoHaeHcanus. Mcmapenwe. Kunenue. VYaenbHas
TerioTa mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT|
aTMoc(hepHOro naBiIeHHUs

6.13 |BaakHOCTH BO3/ayxa

6.14 Dueprus Tommsa. Y nenbHas TEIIOTAa CTOPAHHS

6.15 [[Ipunimmnsr pabote! TermioBbix asurareneii KIIJI TemioBoro aBuratess.
TeruioBble IBUTATENN U 3alllUTa OKPYKAIOIIEH CpeJibl

6.16 [BakoH coxpaHeHHs ¥ IPEBPAIICHHS SHEPTUH B TEIUIOBBIX MPOIECCax

6.17 [[Ipaktiyeckue pabOTHI:
OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSI.
OnBITHI 10 BbIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.
OnpIThl 10 HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS ra30B, JKUIKOCTEN U
TBEP/ABIX TEIN.
OnpezneneHne AaBICHUS BO3yXa B OaJUIOHE IIMPHUIIA.
OnBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJIEHHUS BO3JyXa OT €ro
00BbeMa M HarpeBaHUs WM OXJIAXKICHUS.
[TpoBepka rumoTe3bl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKOM TPYyOKE OT TeMIEpaTyphI.
HabGmtonenne u3MeHEHUsT BHYTPEHHEM OSHeprum Tela B pe3ysIbTaTe
Teruionepeiayi U padboThl BHEIIHUX CHIL.
MccnenoBanue sBIE€HUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOJIHOM U
ropsiuei BOABI.
OnpeneneHne  KOJIMYECTBA  TEIJIOTHI, IOJIYYEHHOTO BOJOM  IpH
TErI000MEHE C HarpeThIM METAJUTMUECKUM LIUIHH]IPOM.
OnpeneneHue ynenbHOW TEIJIOEMKOCTH BeulecTBa. MccnenoBaHue
[Ipolecca UCTIapeHusl.
OrnpenieneHre OTHOCUTENbHOMN BIaKHOCTH BO3TyXa.
OrnpenieneHne yeabHON TEIUIOTH IUIaBJICHUS JIbJIa

6.18 |Ousuueckue sBICHHS B MNPUPOJE: MMOBEPXHOCTHOE HATSHKEHHE U
KalWUISIPHBIE SIBICHUSI B NPHUPOJE, KPUCTAIIBI B MPUPOJE, H3JIyuyeHHE
CousiHIa, 3aMep3aHHe BOJOEMOB, MOpCKHe Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHera

6.19 |[Texuuueckue yCTpPOMCTBA: KANWUBIPBI, MPUMEPHI  HCIIOIb30BAHMS

KpHUCTAJlJIOB, JKUJIKOCTHBIN TCPMOMCTpP, OATYUK TEMIICPATYpPbI, TCPMOC,
CUCTCMaA OTOIUICHUA TOMOB, TUTPOMCTPELI, ICUXPOMETP, ITapOBasd Typ6I/IHa,
JABUTAaTCIIb BHYTPCHHCTO CT'OPAHUS

OJIEKTPUYECKHNE 1 MAI'HUTHBIE ABJIEHWA

7.1

|3JICKTpI/I3aL[I/IH TECIIL. I[Ba poaa SJICKTPUICCKUX 3apa10B




1.2

B3zaumoneiictBue 3apspkeHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTH CHIIBI
B3aUMOJICHCTBUSL 3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsAJIOB U PACCTOSIHUS
MEXy TeJIaMu)

7.3  [Drnexrpuueckoe nose. HampsokeHHOCTh 31eKTprueckoro moutst. [TpuHium
CYyNEepIIO3UINH JIEKTPUUECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

7.4  Hocuremu O3JIEKTPHYCCKUX 3apSIOB. DIIEMEHTAPHBIA DIICKTPHUYCCKHUI
Bapsa. Ctpoenue aroma. [IpoBOJHUKY M TUAJIEKTPUKH

7.5  [3akOH COXpaHEHHs DICKTPUUECKOTO 3apsijia

7.6 [DiexTpuuecKuii TOK. YCIIOBHMS CYLIECTBOBAaHHS JJIEKTPHYECKOTO TOKA.
ICTOYHUKH TOCTOSTHHOTO TOKA

7.7 |leicTBUSA DJICKTPUYECKOTO TOKA (TEIUIOBOE, XHMHUYECKOE, MAarHHUTHOE).
(DIIEKTPUUECKUI TOK B )KUJKOCTSIX U ra3ax

7.8  [Pnexrpuueckas nenb. Cuiia TOKa. DIEKTPUIECKOE HAIIPSHKEHUE

7.9  |CompoTuBiieHHE MPOBOJHKUKA. Y ICILHOE CONPOTHBIIEHHE BENIECTBA

7.10 [Bakon Oma Juis yyacTKa [EIH

7.11  [[MocnenoBarenpHOE U MApaALICIBHOE COCTHHEHHUE MPOBOJIHUKOB

7.12  |PabGoTa M MOITHOCTB DJIEKTPHUECKOro ToKa. 3akoH J[koysist-JleHia

7.13  [DrexTpuyeckue IemH ¥ MOTPSOMTENN AICKTPUICCKON SHEPrHU B OBITY.
IKopoTkoe 3ambIkaHne

7.14  |[ToctosiHHbIC MATHUTHI. B3auMoeliCTBHE MOCTOSIHHBIX MArHUTOB

7.15 |MaruutHoe nosie. MarHuTHOE 1MoJie 3eMJIM U €ro 3HAYEeHHE IS )KU3HHU Ha
3emuie

7.16  OmeiT Dpcrema. MarnutHoe MOJIE DIEKTPUYECKOTO TOKA. IIpuMeHeHHe
PIEKTPOMArHUTOB B TEXHUKE

7.17  |leiicTBHe MarHUTHOT'O IOJISI HA MPOBOJHHUK C TOKOM. DJIEKTPOJABUIATEIh
[MOCTOSIHHOTO TOKa. Vcronb30BaHUEe JIEKTPOJBUTATENCH B TEXHUUYECKUX|
yCTpOMCTBAaxX M Ha TPAHCIIOPTE

7.18 |Ombiter ®apanest. SIBICHHE SJIEKTPOMArHUTHOW WHAYKIWH. [IpaBmiio
Ulenna

7.19  Pnexrporeneparop. Croco0bl MONXYYCHUS DIICKTPHUYECKONW SHEPTHH.
(DJIEKTPOCTAaHIIMN Ha BO3OOHOBJISIEMBIX MICTOYHUKAX SHEPTUU

7.20  [[MpaktHyeckue pabOTHI:

OnbITEl TI0O HAONMIOACHHUIO DJJIEKTPU3AIMU TEJN WHIYKIUEH W TIpH
COMPUKOCHOBCHHUH.

MccnenoBanue HOEUCTBHUS AJIEKTPUYECKOTO TOJISI HA MPOBOJHUKUA H
ITUDIIEKTPUKH.

COopka 1 IpoBepKa padOThI AMEKTPUIECKOH IIEMHU MOCTOSHHOTO TOKA.
M3MepeHune U peryJIMpoBaHUe CHUITBI TOKA.

l3MepeHne U peryJIMpOBaHKe HAIIPSHKCHHUS.

ccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 pPEe3ncCTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPHPYIOIIIHE 3aBHUCHUMOCTH AIEKTPUIECKOTO
COIPOTHBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJIA ITONEPEIHOrO
CEUCHHS U MaTepHaa.

[TpoBepka TmpaBWJIa CIOKEHHUS HANPSOKEHUH TIPH  ITOCIIC0BATEILHOM

COETMHEHUH JIBYX PE3UCTOPOB.




[IpoBepka mpaBwia g CUIbl TOKa IpPU MapalIeIbHOM COEIMHEHUU
[PE3UCTOPOB.

OnpezneneHue padOThI AIEKTPUUECKOTO TOKA, UAYILLETO YEPE3 PEZUCTOP.
OnpeneneHue MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACIAEMOM Ha)
pe3ucrope.

MccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, MAYILETO 4Yepe3 JIAMIIOYKY, OT
HaIPSKEHUS HA HEN.

Onpenenenne KIIJ[ narpeBatens.

MccnenoBaHue MArHUTHOTO B3aMMOJIEHCTBUS IIOCTOSIHHBIX MarHUTOB.
M3ydeHre MarHuTHOTO T10JIsI IIOCTOSTHHBIX MarHUTOB MPH UX 00bETMHEHUH]
1 pPa3ICICHUM.

MccnenoBanue ACUCTBUSA IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnBITBI, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb CHJIBl  B3aMMOJEHCTBUS
KATyIIKM C TOKOM M MarHuta OT CHJIbl TOKAa W HallpaBJIEHHS TOKa B
KATYIIKE.

3ydeHne neiCTBAsI MArHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.
KoHcTpynpoBanue 1 u3yuyeHue padoThl AIEKTPOABUTATENS.

M3mepenue KIIJI anexTpoaBUraTeIbHON yCTaHOBKH.

OnBITHI 10 UCCIIEJOBAHUIO SIBICHUSA AJIEKTPOMArHUTHOW WHIYKIIMH:
MICCIIEOBAHNE U3MEHEHU I 3HAYECHMSI M HAIIPABJICHU I UHAYKIIMOHHOT'O TOKA|

7.21 | ®usnueckue SBICHUS B MPUPOJIE: dICKTPUUCCKHE SBICHHS B aTMOCchepe,
DIIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE IoJie 3eMId, JApeid
[IOJIFOCOB, POJIb MATHUTHOTO TTOJIS JIJIs1 )KU3HU Ha 3eMIle, MOJIIPHOE CUSTHUE
7.22  [TexHHYECKHE yCTPOMCTBA: 3JIEKTPOCKOII, aMIIEPMETP, BOJILTMETP, PEOCTAT,
CUETYMK DJIEKTPUYECKOH HHEPTUH, DIEKTPOOCBETHUTEIBHBIE MPUOOPHI,
HarpeBaTeJIbHbIE  DJIEKTPONpPUOOpBHl  (IpUMEPHI),  DIIEKTPUUYECKHE
MPEIOXPAaHUTENH, SJIEKTPOMArHUT, JIEKTPOABUTATEh TIOCTOSHHOTO TOKA,
reHepaTop NOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon IIpoBepsieMble 37IEMEHTHI COJIEPKaAHUS
paszena | 3IeMeHTa
8 MEXAHWYECKUE SBJIEHUS

8.1  [Mexanuueckoe nBrkenne. MarepuanbHas Touka. Cucrema otcuera

8.2 OTHOCUTENHLHOCTh MEXAHUYECKOT'O JBMKEHUS

8.3 |PaBHOMEpPHOE IPAMOJIMHEHHOE JIBHKEHUE

8.4  |HepaBHOMepHOE TpsiMosuHeNHHOE nBuxkeHne. CpemHssi ¥ MCHOBEHHAsI

CKOpPOCTB TeJla MPH HEPABHOMEPHOM JIBUKEHUHU

8.5 |Yckopenue. PaBHOYCKOpEHHOE MPSMOIMHEHHOE IBHKEHHE

8.6  |CBoOonHoe nagenue. OnbITh [ anuies

8.7  |PaBHOMepHOE ABUKEHHUE MO OKPY:KHOCTH. [IepHO/I M YacToTa 00parieHus.

UIuneliHas 1 yrinoBast CKOpocTH. LIEeHTpOCTpeMUTENIBHOE YCKOPEHHE
8.8  [[lepabrii 3akon HproToHA
8.9  [Bropoii 3akon HerotoHa




8.10

Tperuii 3akoH HproTOoHA

8.11 [[IpuHimn Cynepno3uiuu Cu

8.12  |Cuna ynpyroctu. 3akon ['yka

8.13 |Cuna TpeHus: cuiia TPEHHS CKOJBKCHUS, CHJIa TPECHUS MOKOS, IPYyrue
BUJTbI TPCHHUSI

8.14 |Cuna TshKeCTH M 3aKOH BCEMUPHOIO TATOTEHHUS. Y CKOPEHHE CBOOOIHOrO
najeHus

8.15 |Iswkenne miaaner Bokpyr Coumnma. IlepBasi KocMHYecKas CKOpPOCTb.
HeBecomocTs 1 meperpysku

8.16 |PaBHOBecHe MaTepUabLHON TOUKU. AOCOIOTHO TBEPHOE TEIIO

8.17 |PaBHOBecHe TBEpIOrO Tela C 3aKPEILIEHHOM OCBhIO BpalleHus. MoMeHT
cuibl. LleHTp TsbxecTu

8.18  |Mmmyibc Tena. M3MeHeHne uMmiyibea. IMITyIbC CHITBI

8.19 [BakoH coxpaHeHHs HMIYIIbCA

8.20  |PeakTHBHOE JBIKCHHE

8.21 |Mexannveckas paboTa U MOITHOCTb

8.22  |PaGoTa crit TSDKECTH, YIPYrocTH, TpeHust. CBsI3b SHEPIHU U pabOTHI

8.23  [[loreHuunanpHas SHEPrHs TEJA, MOIHATOrO HaJl MOBEPXHOCTHIO 3eMITH

8.24  [[loreHumasbHas SHEPTHsI CKATON MPYKUHBI

8.25 |Kunertnueckas sHeprusi. Teopema 0 KHHETHUECKOU SHEPTUH

8.26  [3akoH COXpaHEHHs] MEXAHUIECKON YHEPIUU

8.27  [[Ipaktiueckue pabOTHI:
OrnipesiesieHre CpPeIHEN CKOPOCTH CKOJIbKEHHS OpyCcKa WM JBHXKCHUS
[IapHKa 110 HAKJIOHHOM IJIOCKOCTH.
OmnpeneneHne yCKOpPEHUsl Tella MPU PaBHOYCKOPEHHOM JIBHKCHHH IO
HAKJIOHHOM INIOCKOCTH.
lccnemoBaHme 3aBUCUMOCTH ITYTH OT BPEMEHHU
[IpY PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4yalbHON CKOPOCTH.
[IpoBepka THUNOTE3bI: €CITM TpPHU PAaBHOYCKOPEHHOM JIBIDKEHHH 0e3
HAYaIbHOM CKOPOCTH ITyTH OTHOCSTCS KaK psJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
liccnenoBaHre 3aBHCHMOCTH CHJIBI TPEHHUS CKOJIBXEHHS OT CHIIB]
HOPMAaJILHOTO JTaBJICHHS.
Ornpenenenne ko3P huieHTa TPEHUS CKOIbKEHHUS.
OrnpeieneHne KecTKOCTU IPYKUHBI.
Onpenenenne padOTHI CHIIBI TPEHUS TIPU PAaBHOMEPHOM JBM)KCHUU TeJa|
10 TOPU30HTAIFHON TIOBEPXHOCTH.
Onpenenenue pabOThl CHJIBI  YINPYrocTH TIpU MOABEME TIpy3a ¢
MCTIOJTF30BAHUEM HEMOIBIDKHOTO W TIOJBMIKHOTO OJIOKOB

8.28  |Dusnueckue SBICHUS B IPUPOJIC: TIPHIMBGI U OTIINBBI, IBHKEHHE ITAHET
COJTHEYHOH CHCTEMBI, PEaKTUBHOE JBIKEHHE KHUBBIX OPTaHU3MOB

8.29  [Texuuueckue yCTPOMCTBA: CIMIOMET], ATUUKH TIOJIOKEHHSI, PACCTOSHHS

11 YCKOPEHHSI, PAKETHI

MEXAHWYECKUE KOJIEFAHWA 11 BOJIHBI

9.1

KonebarenbHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKU KOJICOAHMI:

NCprUoa, 4aCTOTa, aMIUINTYa




9.2

MareMaTHyeCKuii U IPYKUHHBIN MasTHUKU. [IpeBpalenne sHepruu npu
K0JIe0aTEIbHOM JIBUKECHUHU

9.3

3aryxaromue konebanus. BeiHyx1eHHbIC KoeOanus. Pe3onanc

9.4

Mexanuyeckue BoJiHbl. CBOMCTBa MeXxaHUYECKUX BOJH. [IposonbHbIe 1
[OIEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€ PacIpOCTPAHCHUS.
MexaHn4eCcKHe BOJIHBI B TBEPAOM TEJE, CEHCMUYECKHUE BOJIHBI

9.5

3ByK. [’ poMKoCTh U BbICOTa 3BYKa. OTpa’keHUE 3ByKa

9.6

udpa3Byk u yiabTpa3Byk

9.7

[IpakTiueckue paboThI:

OnpeneneHre YacTOThl W Iepuoja KojeOaHWW MaTeMaTH4eCKOro
MasiTHUKA.

OrnpeeneHye 4acToThl U Mepruoia KoiaeOaHui Npy>KUHHOTO MasiTHUKA
lccnenoBaHye 3aBUCMMOCTH TIepro/ia KoieOaHui MOABEIIEHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.

lccnenoBaHue 3aBUCUMOCTH Mepro/ia KojaeOaHui Py KMHHOTO MaATHUKA,
OT Macchl rpy3a.

[TpoBepka HE3aBUCUMOCTH TiepHoa KojeOaHui rpysa, MOJBEHICHHOTO K
HUTH, OT MacChl Tpy3a U >KECTKOCTH MPYXKUHBI. V3MepeHue ycKopeHus
CBOOOHOTO MaJACHHUS

9.8

Dduznyeckue SBICHUS B npupoac: BOCHPUATUC 3BYKOB KHUBOTHBIMH,
BCMJICTPACCHUC, celicMHUEeCcKHe BOJIHBI, HYHAMH, 3X0O

9.9

TexHuueckue YCTPOﬁCTBaZ 9XO0JIOT, UCIIOJIb30BAHUC YJIbTPA3BYKa B 6BITy
11 TCXHHUKC

10 DJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

10.1 OnexrpomarHuTHOE TmOJNE. JIEKTPOMarHUTHbIE BOJHBL —CBOWCTBA
PIIEKTPOMArHUTHBIX BOJIH

10.2  |[lIkana 31eKTpOMArHUTHBIX BOJH

10.3 [Dnexrpomarnuthas mpupoga cBera. CKOpOCTh cBeTa. BOJHOBBIE
CBOMCTBA CBETA

10.4  [[Ipaktmueckue paboOTHI:
l13yueHre CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIIBHOTO
reseoHa

10.5 |@usmueckue siBIEHHS B MPUPOJE: OHOIOTHYECKOE ICHCTBHE BHIMMOTO,
yIBTPaduOoIETOBOTO U PEHTI€HOBCKOT'O U3Ty4YEeHUIH

10.6  [Texuuyeckue ycTpOICTBa: HCMOIB30BAHNE HIEKTPOMATHUTHBIX BOJH s
COTOBOM CBSI3H

11 |CBETOBBIE SBJIEHUS

11.1  lyuesast mogens cBeTa. ICTOYHHMKH CBETA

11.2  [[IpssmosnmHEeiHOE pacpoOCTpaHeHUE CBETA

11.3  |Orpaxenue cera. Ilmockoe 3epkaino. 3aKOH OTPaKEHHsI CBETA

11.4  [[Ipenomsenue cBeta. 3aKOH MpelOMIICHHs CBeTa. [10JHOE BHyTpeHHee
OTpa’KeHHE CBETa

11.5 lunza. Xox nydeil B TUH3E

11.6  [Onrtuueckas cuctema QoToanmapara, MUKPOCKOIIA M TEJIECKOIA

11.7 |'nma3 kak onTuyeckas cuctema. BIM30pyKOCTh 1 1aJIbHO30PKOCTh

11.8  [Pasnoxenue Genoro ceera B crektp. Ombitel HptoroHa. CrioxkeHre

CIICKTPAJIbHBIX IIBCTOB. I[I/ICHCpCI/I}I CBCTa




11.9

[TpakTHyeckue paboTHI:

lccienoBanue 3aBUCUMOCTH yIJIa OTPAKCHUS CBETOBOTO JIy4a OT YIJia
MajeHusl.

l13yueHne XxapaKTepUCTHK U300paKeHHUs IpeIMETa B IIIOCKOM 3epKaie.
lccnenoBaHye 3aBUCUMOCTH yTJ1a MPETOMIICHHUS CBETOBOTO Jy4a OT yIiia|
[1aJICHNsI Ha TPAaHULIE "BO3/yX - CTEKIO".

[Tonydyenne n300paKeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3HI.
Onpenenenne GOKYCHOTO PacCTOSHUS U ONITUYECKON CUJIBI COOMparomien
UTHH3BI.

OnBITH IO PA3JIOKEHHUIO OEIIOTO CBETa B CHIEKTP.

OnBITHL 0 BOCHPUSATHIO I[BETA MPEAMETOB MpPU MX HAOIIOACHUU Yepes
[IBETOBBIEC (DMUIIBTPHI

11.10

dusnyeckue sBiIeHUs B Ipupose: 3arMenus ConHua u JIyHsl, 11BeTa Te,
onTHYECKUE siBIeHUs B atMochepe (mBer Heba, pedpakums, pamyra,
MUPaXK)

11.11

TexHUYECKHe yCTpOMCTBA: OYKH, TEPUCKOI, (hoToammapar, ONTUIECKHEe
CBETOBOJIbI

12

KBAHTOBBGIE ABJIEHU A

121

OmnwiThl Pezepdopaa u mnanerapuas Mmoaens atoma. Mozens atoma bopa

12.2

I/ICHYCKaHI/Ie n IIOIJIOMICHHE CBC€TAa aTOMOM. KBantel. JIuHeluaThie
CIICKTPbI

12.3

PannoakTUBHOCTD. AJ'IB(I)a', Oera- u raMMa-us3JIydCHUA

12.4

CTpOGHI/Ie dTOMHOI'O sapa. HYKJ'IOHHaH MO/JICJIb aTOMHOI'O dJ1pa. H3oTtonbl

12,5

PannoakTuBHbIE IpeBpanieHus. llepron nosypacnana aTOMHBIX s1ep

12.6

Sl nepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsJ0OBOTO U MaCCOBOI'O YHCE

12.7

3H€pFI/I$I CBS3M aTOMHBIX AOCP. CBsi3b Macchl U OHCPIun

12.8

Peakunu cunTesa u nenenus suep. crounuku sHeprun CosiHIA U 3B€3]T

12.9

HﬂepHaﬂ OHCPICTHUKA. I[eﬁCTBHe paaAnOaKTUBHBIX I/I3J'Iy‘IeHI/II71 Ha XHUBBIC
OpTaHNU3MbI

12.10

[TpakTHyeckue paboTHI:

HaOroeHue CrijIoNIHbIX U IMHEWYaThIX CIIEKTPOB U3ITyYEeHHUS.
liccnenoBaHne TPEKOB: M3MEPEHHME HYHEPIMU YacTHUIBl [0 TOPMO3HOMY]
nyTH (1o oTtorpadusm).

l13MepeHue painoakTUBHOrO (hoHa

12.11

Duznyeckue SBICHUSI B npupone: €CTEeCTBEHHBIN pa)lI/IoaKTI/IBHHﬁ (I)OH,
KOCMUYCCKUC JIYIH, pAAUOAKTUBHOC U3JTYUCHUC ITPUPOJHBIX MUHEPAJIIOB,
meficTBUe PaaAOaKTUBHBIX H3J'Iy‘IeHHfI Ha OPraHU3M YCJIOBCKaA

12.12

TexHuyeckue YCTPOﬁCTBaI CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETD,

KaMCpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CylIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISpPHON
TEOPHH CTPOCHHS BEIIECTBA, O (U3NYECKOH CYITHOCTH SIBICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (U3UYECKUX SIBICHUH B OKPYXKAIOIIEM MHUpE, BBIIEIAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM IOHATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U MCIOJIb30BAHUE UX JUIS pelIeHHs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTroIeHHsI PaBIIT 0€30MaCHOTO TPY/a: HaOroeHNEe (PU3UIECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MNPOBCACHUC TMPAMBIX MW KOCBCHHBIX I/I3M€p€HI/If/'I (I)I/IBI/I‘ICCKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Ifl;
CaMOCTOSITENIbHO COOMpaTh OJKCHEPUMEHTANbHYIO YCTAHOBKY H
IIpOBOAUTD HCcCiIeJ0BaHUuEC 110 HHCTPYKIUHU, MNpeaACTaBIATb
MOJIy4YE€HHBIE 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BHJIE TAOIUI U
rpadUKoOB, YYWUTHIBaTb MOrPEUIHOCTH, JENaTh BBIBOJABI 110

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $iipa) U YMEHHUE MPUMEHATh UX AJIS

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTHh OOBSICHEHHE C ONOpPOM Ha HW3Y4YEHHbIE CBOMCTBA
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (OpMyIbl, CBs3BIBaIONIME (hHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlUChIBaTh KPaTKOE YCIOBHME 3a/auH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHMCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD

(bu3nuecKoil BeIMYNHBI, TOTYYEHHON MPH PEIICHNH 33aa4ul




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHHUS B OKPYKAIOIICH Cpejie; MOHMMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TPEACTaBIEeHUS UHGOpMALUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHI; yMEHUE OLIEHUBATh JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUeCKOro coepKaHusl, CIPaBOYHbIE MaTEePHAIIbI, PECYPChI CETH
WNutepuer; BnageHue O0a30BBIMH HaBBIKAMU TPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe nBmkeHue. MarepuanpHas Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKEHHE. CpenHsas ckopocTb. Popmyna
1.2 ISl BBIYUCIICHUS CPEIHeH ckopocTH: V = S/t
PaBHOMEpHOE NIPSMOIMHENHOE ABM)KEHNE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHHU B CIIyyae paBHOMEPHOI'O NPSIMOJIMHEWHOTO IBUIKEHUS:
13 x(f)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHH JUIS MPOCKIMH CKOPOCTH, MPOCKINU
IIEpEMEIEHUS], IIyTH, KOOPAMHATBHl IPU PAaBHOMEPHOM NPSIMOJIMHEHUHOM
JBUKCHUH
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKEHHUS:
2
Sel(f) =V, = f+a+ ;
2
@DopMyJIbl A1 TPOESKIUH MTEPEMELLIEHUS, TPOESKIIMN CKOPOCTH U MPOEKIIUU
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM INPSMOJIMHENHOM JIBUKCHUM:
2
1.4 s.(D=y, - t+a, %
U.\'('f] =Up, T, 1,
a (f)=canst,
Ulrl - lel :zaxsx
I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKLIUU YCKOPEHHUs, TPOSKIIUH
CKOPOCTH, MPOEKIUHU MEepeMEIeHUs, KOOPAUHATHI [IPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. @opMyibl, ONKMCHIBaIOIIME CBOOOIHOE MaJIeHHE Tela
1.5 M0 BepTUKANU (ABWKEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO

noBepxHocTu 3emin). I'paduku 3aBUCUMOCTH OT BPEMEHHU JUIS MPOEKLIUU




YCKOPE€HHA, IPOCKIUN CKOPOCTH U KOOPAWHATHI IIPHU CBO6OI[HOM ImaacHuun

TEJa [0 BEPTUKAIU
CKopocTh paBHOMEPHOT'O JBMKEHMS Tella MO OKpyKHOCTH. HampaBieHue
CKOPOCTH.

dopMyiia a1t BBIYUCICHHUSI CKOPOCTH Yepe3 paauyc OKPYKHOCTU U TIEPUO]]

oOparieHus:
2TR
L=
T

IentpocTpeMutenbHoe yckopenue. HampapineHue HEeHTPOCTPEMUTEIBHOIO

1.6 yckopenus. opmyrna uist BBIYMCIEHUS YyCKOPEHUS:
2
L
WR
®opmyiia, CBSI3BIBAIONIAS IEPHOJ U YaCTOTY OOpPAIICHUS:
V= !
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

1.11

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHUS TCJIa U BEKTOpPA CUJIBI,

JIEWCTBYIOLIEH HA TEJIO

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




TpeHHe IIOKOA U TPEHUEC CKOJIbXKCHMUS. CDopMyna JJIs1 BBIYHUCJIICHUA MOAYJIA

CHJIbI TPCHUSA CKOJIbXKCHUA:

1.12 F_=u-N
p=H
Hedopmarus tena. Yopyrue u Heynpyrue nedopManuy. 3aKOH YOpyroi
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=g.—1 2
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
1.14
®dopmyna Uil BBIUUCIEHUS CUIIbI TSXKECTH BOJIM3M MoBepxHocTH 3emiu: F
=mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nwmnynec Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 pP=mo
Nmnynbe cucrtemsl Ten. M3menenne umiynbsca. IMIynbe CUiibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHCTEMBI TE:
1.16 D=nyUy +i, Uy =const
PeaxkTnBHOE ABMKEHIE
Mexanunyeckas padota. @opmMyra /151 BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
118 Kunernueckas u noreHianbHas sHeprus. @opmyia asis BbIYUCICHUS

KUHETUYECKON DHEPIUH:




1.19

HE'JE
BTy

Teopema o kuHeTuyeckoi sHeprun. Dopmysa aJisi BEIYUCICHUS

HOTCHHH&HBHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIE:

E,= mgh

Mexannyeckas dJHEeprus:
E=E.+E P

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKoHa
COXPAHEHHUS MEXaHUUYECKOM 3HEpPTUu B OTCYTCTBHE cUJi TpeHUs: E = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIpU HAJITUYUHU CUJIbI TPCHUA.

1.20

1.21

1.22

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peruar. Moment cwitsr: M - FI.

YcinoBre paBHOBECHS phIvara:
M +M, +..=0
[TonBwxHbIN 1 HenoABWKHBINA 0;10ku. KIITJI mpocThIX MeXxaHU3MOB,

n= Anonesnas

Aaarpaqecam "

JlaBiieHure TBEPAOTO TENa.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUA TBépZ[OFO TCIa:

_F

Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuyeckoe AaBlieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa JJId BBIYUCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH:

p=pgh+p_,

3akoH [lackansa. ['mppaBnnueckunii npece




1.23

3akoH Apxumena. dopmyna i OnpeneieHUs BBITAIKUBAIOIICH CHJIBI,

JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ras:

Fam =PEV

VcaoBue naBanus tea. [lnaBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

Mexannyeckue KosieOaHus. AMIUTUTYIA, TEPUOJ U YacTOTa KOJICOaHUM.

dopmyia, cBA3bIBAIONIAS YACTOTY M NEPUOJ] KOJICOaHUH:

1.25

1.26

1.27

1.28

1.29

Marematuueckuil U NPYKUHHBIA MasTHUKU. [IpeBpalieHre sHEpruu npu

KOJIeOaTEeIIbHOM JIBHIKCHUH
3aryxatomue konebanus. Beinyxaennsie konedanus. Pezonanc

MexaHU4eCcKHe BOJIHEIL. HpOI[OJ'ILHLIe U IMOIICPCUYHBIC BOJIHLI. HJ'II/IHa BOJIHBI

U CKOPOCTh PaclpoCTPaHCHHS BOJIHBI:

h=v-T

3ByK. '/poMKOCTB U BbICOTa 3ByKa. OTpaskeHue 3ByKOBOI BOJIHBI Ha TPaHULIE
IByX cpel. H(pa3Byk u ynbTpa3ByK

IIpakxmuueckue pabomul

N3mepenue cpeHeN MIIOTHOCTH BEILIECTBA; apXUMEI0BON CHIIBL; )KECTKOCTH
NPYXHUHBL, KO3(DPUIMEHTa TPEHUsI CKOJBXKEHMs; paOOThl CHIIBI TPEHUS,
CHJIBl YIPYTOCTH; CpeJHEeH CKOpOCTH JBHXEHHs Opycka MO HaKJIOHHOM
IJIOCKOCTH; YCKOPEHHUs OpycKa Mpu JBHKEHUU 10 HAKIOHHOM IMJIOCKOCTH;
4acTOThl U MEpHoja KojeOaHUl MaTeMaTHUYeCKOro MasiTHUKA; 4acTOThI U
nepuoja  KosnebaHUMl  NPY)KMHHOTO  MasTHHKA; MOMEHTa  CHJIbI,
JeUCTBYIOIIETO Ha phlyar; paboThl CUJIBI YIPYTOCTH MpHU MOABEME Tpy3a €
MTOMOUIBIO0 HEMOJBH)KHOTO 0JI0Ka; pabOThl CHJIBI YIIPYTOCTH MPHU MOJABEME
rpy3a ¢ IOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanme 3aBUCUMOCTH apXHUMEOBON CHITBI OT 00BEMA NOrPYKEHHOU
4acTH Tejda U OT IUVIOTHOCTU KXHUAKOCTU; HE3aBUCUMOCTH BBITAJIKNBAIOIIEH
CWJIBI OT MAacChl TeJa; CUJIbl TPEHUS CKOJIbKEHHUS OT CHIJIBI HOPMAaJbHOTO
JABJIEHUS U OT poJia NMOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B
MpYXHUHE, OT cTereHu aedopMalluu NMPYKUHBL, YCKOPEHHs OpycKa OT yria
HaKJIOHA HampaBiAONIe; mnepuojga (YacToThl) KOJICOAHUN HUTSIHOTO

MasTHHKA OT IJIMHBI HUTH; IICPUOJa KOJIeOaHM IMPY>XUHHOI'O MassTHUKa OT




Macchl Tpy3a MU KECTKOCTU MPYKUHBI, HCCIEIOBAaHUE HE3aBHUCHUMOCTH
neproja KoJieOaHWii HUTSHOTO MasTHHKa OT Macchl Tpysa. lIpoBepka

YCJI0BUs PABHOBECHUS pblyara

Qusuueckue aenenus 6 npupooe. NPUMEPbl JIBUKEHUS C Pa3IUYHBIMU
CKOPOCTSMM B XMUBOM U HEKUBOW IIpUPOJE, ACHCTBUE CUJIBI TPEHUSA B

IprupoaAc N TCXHUKE, MMPUIUBLEI U OTJIHMBBI, IBUKXCHHUEC ILIAHCT ConHeynon

1.30 CHCTEMBbI, PEaKTHBHOE IBI)KEHUE JKHMBBIX OPraHM3MOB, pblUalrd B Tele
YeJIOBEKa, BIMSHME aTMOC(EpPHOro JaBJI€HHUS Ha KHUBOM OpraHU3M,
IUTaBaHUE pbIO, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3E€MJICTPSICEHHE,
celicMUYeCcKHe BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea. CIMJOMETp, JaTYUKU MOJIOKEHUS, PACCTOSHUS
U YCKOPEHUs, TUHAMOMETp, MMOALIMITHUKH, PAKEThl, pblyar, MOJABMKHBIA 1

131 HETIOJBYKHBIN OJIOKM, HAKJIIOHHAS TNIOCKOCTb, TPOCTHIE MEXaHU3MBI B OBITY,

' coOOWIAONIUeCsT COCYlbl, YCTPOMCTBO BOAONPOBOJA, TI'MIPABIMUYECKUI
Ipecc, MaHOMETpP, 0apoMeTp, BBICOTOMEp, MOPILIHEBON HAcoc, apeoMeTp,
9X0JIOT, UCIIOJIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpHHM CTPOEHUS

2.1 BemiecTBa. Mogenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUMA
BenlecTBa. Kpucramuinyeckue u amopdHsle Tena

25 JIBikeHne wvacTull BemiecTBa. CBs3b CKOPOCTU JBMKEHHMSI YacTHUIl C

' TeMieparypoil. bpoyHoBckoe aBmxenue, iMppy3us

2.3 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TemnoBoe paciimpeHue u cxxatue

2.5 TenoBoe paBHOBECHE

26 Buytpennss sHeprus. Paborta u Teruionepenaya Kak crocoObl H3MEHEHUS

' BHYTPEHHEHN YHEPTrUuU

2.7 Bunp! Temonepeaaun: TeIUIONPOBOTHOCTh, KOHBEKIIHS, U3TyICHUE
HarpeBanme wu oxmaxaenue Tten. KomudecTBO TEmIOTHL Y eibHas
TEILNIOEMKOCTb:

2.8

O=cm(t,—1)
59 3aKOH COXpaHEHUs YHEPTHUHU B TETUIOBBIX MpoIieccax. Y paBHEHUE TETIOBOTO

Oairanca:




O +0,+..=0

2.10

Hcnapenue u konaeHcamus. Mizamenenre BHyTpeHHEN YHEPTUM B MpoLiecce
WcnapeHuss U KOoHAeHcauuu. KuneHuwe >XUAKOCTU. YIelnbHas TeIioTa

napoo6OpasoBanus: L = Q/m

211

BnaxnocTtn BO3yXa

212

[InaBnenue u kpucramiuszauus. V3MeHeHue BHYTpPEHHEW HHEPrUM IPHU

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MJIaBICHUS

Y

m

2.13

BHYTpeHHSISI OHCPIruA CropaHusa TOILJIMBA. YaennHas TemiaoTra CropaHu:a

torumBa: q = Q/m

2.14

2.15

2.16

[Ipunuuns! pabots! Temnosbix apurateneil. KI1/I rernnosoro asurarens

IIpakxmuueckue pabomul

W3mepenne ynenbHONM  TEIUIOEMKOCTH — METAJUIMYECKOTO  LIMIIWHAPA;
KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOTO BOJOH KOMHATHOW TeMIlepaTypbl
(GuKCUpOBaHHON Macchl, B KOTOPYIO OIYIIEH HarpeThlii IMIUHID;
KOJIMYECTBA TEIJIOTHI, OTAAHHOIO HArPETHIM LIWJIMHAPOM, [1OCJIE€ OIYCKaHUs
€ro B BOJy KOMHATHOH TEMIIEpaTypbl; OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa;
YAETBbHOM TEIUIOTHl IJIaBieHUs Jbaa. lccrienoBaHue u3MeHEHUHs
TeMIepaTypbl BOJbI IPU PA3IUYHBIX YCIOBUSX; SBJICHUS TEIIOOOMEHA MpU

CMEUIMBAaHNUH XOJIOJHOW U ropsue BOJBL; MPOLECCa UCTIaPEHUS

Qusuueckue selenuss 6 npupode: TIOBEPXHOCTHOE HATSDKECHHE W
KallWJUISIPHBIC SIBJICHHUSI B TIPUPOJE, KPUCTAUIBI B TPUPOJEC, U3IYUCHHUE
ConHila, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa

2.17

Texnuueckue ycmpoticméa: KalNWUISAPbl, INPUMEPHI  HCIIOJIb30BAHUS
KPHUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETp, HATUYMK TEMIIEpaTypbl, TEPMOC,
crcTeMa OTOIUIEHHUS IOMOB, TUTPOMETPHI, IICUXPOMETp, HapoBas TypOuHa,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA




3.1

BHGKTPI/ISaHI/IH TECII. I[Ba BHJA DJICKTPUYCCKHX 3apsaa0B

3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
34 Onexrpuueckoe nojue. Hanpsx€HHOCTh anekTpudeckoro mnosid. [IpuHiun
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsiioB. [leiicTBHe 37€KTPUYECKOro MOJs Ha
3eKTpUUECcKUe 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHHBIN 351eKTpUUuecKkuil TOK. JlecTBuUs anekTpuueckoro Toka. Cuia
ToKa. Hampsixenue.
3.6 I=q/t,U=A/
DReKTpUUecKoe COIPOTHUBIICHUE. Y nensHOE INEKTPUUYECKOE
COMPOTHUBIICHUE:
3.7
R =pl/S
38 3akon Oma st yuactka snektpuueckoi nenu: | = U/R
[TocnenoBarenpHOE COCTMHEHHE MPOBOJHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COeTMHEHNUE TPOBOTHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 2
CwMmelanHble COETMHEHUS TIPOBOJHUKOB
PaGota u mourHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarauTHOE 1MOJIE MPSAMOTO MPOBOJHHUKA ¢ TOKOM. JImHum

MarHMUTHON HHTYKITUU




MarauTHoe I10JIe TTOCTOSHHOI'0O MarHuTa. B3aHMOHeﬁCTBHC IIOCTOAHHBIX

3.13
MarHuTOB

3.14 JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM

3.15 OnbiTel Dapajnes. SABneHue 31eKTpOMarHuTHON HHAYKIUU. [IpaBuio Jlenma
IIpaxmuueckue pabomol
H3mepenne 3IEKTPUYECKOrO COMPOTHBICHUS PE3UCTOpPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B IPOBOJHHUKE
(pe3ucropbl, JNamMIoyka), OT HANOpPsKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBHCUMOCTH CONPOTHBICHHUS OT JJIMHBI MPOBOJHHMKA, IUIOMIAIN €ro
MOTIEPEYHOT0 CEUYCHHUS U YJEIbHOTO COMPOTUBIICHUSI.
[IpoBepka  mpaBuWina  Aus  OJCKTPHYECKOTO  HANPSOHKCHHUS  TIPU
MOCNIEI0BATEIbHOM COEAMHEHUH TPOBOJHUKOB; TMpaBWia M CHJIbI
AJIEKTPUUYECKOTO TOKA TPU MApaLICIIbHOM COCIMHEHHH IPOBOJIHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qu3zuyeckue A61eHUs 6 npupooe: SIEKTPUUYECKUE SBJICHHS B aTMmocdepe,

3.17 AJEKTPUYECTBO KUBBIX OPIraHMW3MOB, MAarHUTHOE TMoye 3emid, JApeid
MIOJIFOCOB, POJIb MArHUTHOTO TOJIS AJIS1 SKU3HU Ha 3emMiie, TOJISIpHOE CHsIHUE
Texnuueckue ycmpoticmea: 31EKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK DIIEKTPUUYECKOW OSHEPTHH, DSJICKTPOOCBETHTENBHBIE MPUOOPEI,

3.18 HarpeBaTeNbHbIE AJIEKTPONIPUOOPHI (mpumepsl), INEKTPUUYECKUE
MPEOXPAaHUTEIH, DIIEKTPOMATHHUT, JIEKTPOJIBUTATENb TOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DneKkTpoMarHuTHele BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlygaeBast Mmoenb cBeta. [IpssMoTHHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBerta. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 JHucnepcus cera

3.94 JInnza. Xoxa nydeit B nuH3e. DOKyCHOE paccTossHUE JTUH3BL. OnTudeckas

- cuia nuH3el D = 1/F

3.25 I'ma3 xak ontuveckas cucrema. ONTHYECKUE TPHOOPHI
Ipaxmuueckue pabomul

3.26 #i##Par##13mepeHrne onTHYECKON CHUIIBI COOUpAroNIe TUH3bI; (POKYCHOTO

paccTosiHUAs cOOMparomeld JIMH3bI (10 CBOWCTBY pPaBEHCTBA pa3MEpOB




npeaMera M HM300paKeHWs, KOrjaa TpPEeJAMET pacloioKeH B JIBOHHOM
¢dokyce), moKazarens MpeJIOMIICHHUs CTEKIIA.

#H##Par###lccnenoBanue CBOMCTBA  M300pa)K€HUsS, IOJYYCHHOTO C
MTOMOIIIBI0 COOMPAFOIICH JTMH3BI, U3MEHEHUS (DOKYCHOTO PacCTOSHUS JABYX
CIIO’KEHHBIX JINH3; 3aBUCUMOCTH YTJIa IPEJIOMIICHHUS CBETOBOTO JTy4ya OT yriia

MmaacCHusA Ha rpaHUulC «BO3AYyX — CTCKIIO»

Qusuyeckue asnenusi 6 npupooe: 3atmenus ConHua u JIyHbl, 1BETa Tel,

327 ONTHYECKHUE SBICHHS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPaK)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKON, (OTOANIAPAT, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
41 PamuoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. Peakuuu anbda-u
' Oera-pacrana
42 OmnsiTel Pezepdopna no paccesuuto anbha-gacrtui. [Inanerapuas mMomens
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30To1bI
4.4 [Iepuon nonypacnaaa aTOMHBIX sA€p
4.5 SAnepHsble peakiu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOI0 U MacCOBOTO YHCET
Qusuueckue s6leHUs 8 Npupode: €CTECTBEHHBIM pPaIMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE M3JIy4YE€HHE MPHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOT, WHIAMBHIYaTbHBIN TO3UMETD,

KaMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa




