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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (10 KjaccaM), NpeajaraeT NpuMEpHyI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboUyell MporpaMMBbI 10 y4eOHOMY TIPEeIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHMHEH, OWoJiorued, acTpoHOMUEH H (U3UIECKOU
reorpaduell, BHOCHUT BKJIQJ] B E€CTECTBCHHOHAyYHYI0 KapTUHY MHDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusI COCTOMT B (POPMHPOBAHWUM E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

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

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @Dexpepauuu, peamu3yromUx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
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 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUIIUX pacuyE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 102 gacoB (3 yaca B HeEIN0), B
8 kiacce — 68 yacoB (2 vaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJENIO).

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



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHM, MpeajaraéMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

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

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmogaemoro spieHus. Onucanne GU3NUecKUX SBJICHUNA ¢ TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

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

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

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

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

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  sBmeHuid,  OOBSACHAIOMIMXCS ~ TMPUTSHKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSDKEHUS (Iedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH 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 JABJICHUSl KUJIKOCTH OT TiyOuHbl. ['mapocrtaTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopnwie pabomul u onvimaul.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa OTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

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

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

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

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi peluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paOOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUHU Tela

10 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 pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
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 Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

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

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

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

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS  TOCTOSHHBIX ~ MAarHuTOB IPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHHS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

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

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

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

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

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

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

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHXKEHUU Tela MOoJ ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTHM MYTH OTHOCATCS KaK PsJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA M BOJIHBI.

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

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

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

Jlemoncmpayuu.

1. HaOmronenue kosieOaHMM TEI MO AECUCTBUEM CHJIIBI TSKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasiTHUKA.

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

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

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

6. OmbITbI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  INepuojaa  KoJjeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiliCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4ed B paCCEHBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaXEHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIBIO COOUPAIOILEH JIUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

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

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u mmanerapHas mojnens aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHW HA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOYJb TIPEAHA3HAYEH JJI1 CUCTEMATU3aLUU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeIMeT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEHOBaHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

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 cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE 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:

- TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO3HAYNMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUMN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HEHHOCTH HAYYHOTO NO3HAHUMA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJBTYPbl 3A0POBbS M  J3MOLMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOporax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

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

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTUYECKOH U



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

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY’Kalolllel Cpejbl, IJIaHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

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

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

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

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

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

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

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



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

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUI W TIPOIIECCOB, J€IaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

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

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMu, HTHOU TrpauKoi 1 UX KOMOMHALIUSAMU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

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



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNiiTh POoJd, OOCYXKIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KA4eCTBO CBOETO BKJIa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHUU
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITeJIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IJIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUS (Auddy3us, TEMIOBOE IBWKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada JAaBiICHUS TBEPABIMH TENaMH, XKUIKOCTAMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUM B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTh MPAKTUUYECKYIO 3a71a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTU, CHJIA TSXKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass W MOTEHIMalbHAs DHEPTHsi), MPU ONMHCAHUU MPaBUILHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKON
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBL: HAa OCHOBE aHaIU3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaThb NOPOOJIEMBI, KOTOPbIE MOXHO pEIUTh [P HNOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMBITBI 1O HAOMIONECHHUIO (PU3NYECKUX SBJICHUNA WIH
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAcChl Tea,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUA, coOUpaThb YCTAaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIMYECKUAN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIMU (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NpPH H3TOM TPaMOTHO HCIOJIb30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEHOBAHUN pPACIPEEIATh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3JIYyUYEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINHWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIBI B Tmpupoiae, uznydeHue CoJHIA, 3aMEp3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IPHU 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAas TEIIoTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHWE, CONPOTHUBIICHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
($uU3MYECKyI0 BEIUYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH TpaPuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUU MOJIEH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBUS 3a/ladyd 3allMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUisl €€ peuleHusl, MPOBOAUTH PACUETHl M CpPAaBHHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU M3IYYCHUH OT IBETa H3Iydaromieil (MOTJIONIAoIIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOU BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJAHMK, OT HANpsDKEHUS Ha  IPOBOJHHKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMul M TrpauKoOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEIJI0KEHHON MUHCTPYKUUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

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

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUSA H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETP, IBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



NPUBOAUTh  NPUMEPHl  (HAXOIUTh  WHMOpPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKUX 3HAHUNA B TIOBCETHEBHOU
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMaUu (PU3HIECKOTO CONEpKaHHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOTO  CONEpKaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BBHICTYIJICHHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTeMa OTCY€Ta, MaTephalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3nYecKue SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEWCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrus, IOJIHAs MEXaHWUYecKas dSHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HaueHUsI W €IUHUIIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

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

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJlayd 3alMChIBAaTh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEIIUTh TPU MOMOIIA
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJAUTH OMBITHl 1O HAOTIOACHUIO (PU3UYECKUX SBICHUNA WU
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE paclIpOCTPaHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY W3 U30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMs, MEXaHMueckas paboTa M MOUIHOCTh, 4YacToTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEUYHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHUIOMETP, NATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMaMK (U3HUECKOTO COJEpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

MCITI0JIB30BAaTh MPHU BBIOJIHEHUH yYE€OHBIX 33JaHUl HAYyYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TIpe3CHTAIlued C y4ETOM OCOOEHHOCTEH ayJIUTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.@u3uka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUpa
bubnnoreka IIOK
11 o - 3
H3HKa - HayKa O npHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 1
HIBHHACCIHE BETITIHMIbL 3 https://m.edso0.ru/7f416194
bubnnoreka IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro mo paszneny 8
Pasnen 2.1lepBoHayasibHbIe CBeICHUSI O CTPOCHUM BeleCTBa
bu6nuoreka [IOK
2.1 3
CTpoeine pelecTsa https://m.edso0.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 3 1 bubmmorexa [JOK
' BeIlleCTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2. A
3 rperaTHbIE COCTOSHUS BEIIeCTBA 3 https://m.edsoo.ru/ 7416194
Hroro mo paszneny 9
Paznen 3./IBuskenne u B3auMojaeiicTBre TeJl
3.1 MexaHUYeCKOE ABUKEHUE 12 bubmmorexa TIOK

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

bu6nmoreka [IOK

3.2 Miepuus, Macca, m10THOCTE 6 . https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Bupt cunt 14 2 https://m.eds00.ru/7f416194
Wroro mo pazneny 32
Pa3znen 4./1aBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 Jasnenue. [lepenava napieHus: TBEPAbIMU 7 bubmuoreka [JOK
' TEJIaMHU, )KUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBieHre KAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocheproe nasienne ! https://m.edso00.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 10 3 bubnmnoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pasneny 29
Pa3nes 5.PaGora u MOIIHOCTb. DHeprus
bu6nuoreka [IOK
>1 Pabota i MomHOCTS 6 L https://m.eds00.ru/7f416194
but6mmoreka [IOK
52 HpocTsie MexaHH3MEI 1 L https://m.eds00.ru/7f416194
bu6nuoreka [IOK
>3 Mexaniriecias sHepris 4 L https://m.edso0.ru/7f416194
Hroro no pasneny 21
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/ P Konrtposbnbie | IlpakTuueckue (up )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1.TennoBble siBeHUsI
. bubmuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznes 2.97eKTpryecKkne 1 MATHUTHBIC SIBJICHHSA
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6nuorexa [IOK
23 MarHutHsie ApcHis 6 1 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 4
EKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM uudppoBbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.Mexanuveckne siBJeHUSA
11 MexaHn4ecKkoe JBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHETBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHRL COXpATICHITA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2.Mexanuveckue KoJieOaHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CAMITCCIHE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHHCCKHC BOHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nes 3.2/ieKTpOMaraHuTHoe 10Jie U 3JIEeKTPOMATHUTHbIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOoJe U 6 2 bubnmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pa3znen 4.CBeToBbIe IBJICHUS



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 3aKOoHBI pacIpoCTpaHEHHUS CBETa 6 2 bubmorexa LHOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ oN'THYECKHUE PUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazueny 15
Pazgen S.KBaHTOBBIE SIBJICHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (Tpoetiiie ATOMHOTO 51pa 0 L https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3neu 6.IloBTOopuTe/ILHO-00001IIAI0IINI MOLYIb
IToBTOpenue u 0600IIEHNE CONIEPIKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB IT10 ITTPOTPAMME 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

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — Hayka O pUpoE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

MexanndecKkue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEeINYNHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl IPU NOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl"”

Kak ¢usuka u agpyrue ecTecTBEeHHBIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJIEHUU C IIOMOIILIO MOJIeIel

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

VYpoxk-uccienoanue "l[IpoBepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
IapyKa, MyIEeHHOTO TOPU30HTATIBHO,
TeM 0O0JbIIEe, YeM OOJIbIIIE BEICOTA



https://m.edsoo.ru/ff09f72a

mycka"

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBaIONINE JUCKPETHOE bubmorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBr>KeHHE YacTHI] BEIIECTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
PaCIIUPEHHS Ta30BY
10 ArperaTtHble COCTOSIHHSI BEIISCTBA
B3anmocBsI3b MEXTy CBOWCTBAMU
BEIIECTB B PAa3HBIX arperaTHBIX
11 COCTOSIHMSIX U UX bubnuoteka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PaBHOMEpPHOE 1 HEPABHOMEPHOE bubmorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
13 Pemenne 3ama4d o reme
"PaBHOomMepHOE nBMXKEHHE"
14 Pemrenue 3agad mo reMme
"HepaBHOMepHOE BUKEHHUE"
bu6mmorexa [IOK
15 Ckopocth. EAUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
16 Pemenue 3anau o teme "CKOpOCTb.
Enununer ckopoctu™
17 Pemenue 3ampau no reme "CKOpOCTb.



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

Enuauner ckopoctu™

18 p . bubmuoreka [JOK
acueT IyTH U BPEMEHU JIBIKEHUS
yr p A https://m.edsoo.ru/ff0a0ae4
19 Pemenue 3amay nmo treme "Pacuer
MyTH ¥ BPEMEHU JIBHKCHUS "
20 Pemenune 3ama4d no teme "Pacuyer
IIyTU U BPEMEHU IBUKEHUS
21 [IpsamosinHENHOE PAaBHOYCKOPEHHOE
JBH>KEHUE. Y CKOpEHUE
Pemrenne 3ama4d mo reme
22 "[IpsiMonHEIHOE pABHOYCKOPEHHOE
NBUKeHUE. Y ckopeHue"
Hnepnys. 3aKoH UHEPIUH.
23 B P N P bubmuorexa [JOK
3aUMOJIEHCTBHE TN KaK IPUINHA
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
24 Macca Tena. EquHuIb Maccel
25 W3mepenue macchl Tena Ha Becax
26 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00BbeMa TeJla 0 €ro IIIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTopHas pabota
27 «OrpejienieHue IIOTHOCTH TBEPOTO
TEIa»
28 Pemenne 3amay mo reme "IlioTHOCTE bu6mmoreka [JOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
29 Pemenue 3amau mo teme "IIOTHOCTE
BemecTna"
30 Pemenne 3amau o reme "Pacuer



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Macchl ¥ 00bemMa Tejia 1o ero
IoTHOCTH"

Cuna xak XxapakTepuCTHKa

31 .
B3aMMOJICHCTBUS TET
32 Cuna ynpyroctu. 3akoH ['yka
33 Pemrenue 3agad mo teme "Cuia
ynpyrocTtH. 3akoH ['yka"
JlaboparopHas padota «/3yuenue
34 3aBUCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>XKMHBI OT
MIPHIIOKCHHOMN CHITBD»
35 SBnenue TaroreHus. Cuma TSXKECTU
36 CBs13b MKy CHIION TSKECTH U bubnuotexa [JOK
Maccoi Tena. Bec tena https://m.edsoo.ru/ff0al778
37 Pemenue 3amau mo reme "Cuna
TsoKecTH"
38 Pemenwue 3amaq mo Teme "Bec Tena”
39 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnuoreka [IOK
du3nyecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
40 N3mepenne cui. JlunamomeTp ngjﬁ;f;igrou}:f 0al8ce
bubnmnoreka [JOK
41 Bec rena. Hesecomocts https://m.edsogru/ff0a1778
42 Pemrenue 3agad mo reMme
"HesecomocTts"
43 CnoxxeHue IByX CHJI, HallpaBJIECHHBIX bubnmoreka [JOK

10 OJHOM MPSIMOM.

https://m.edsoo.ru/ff0ala70



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

PaBHOelicTBYOIIIASA CHIT

44

Pemenue 3agau no reme
"PaBHoneiicTByromas cu"

45

TpeHue CKOJIbKEHUS U TPEHUE
1oKos1. TpeHue B IpUpPOJIE U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

46

Pemrenue 3agad mo teme "Cuia
TpeHus"

47

JlaboparopHas padota «/3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIb>KEHUS OT CUJIBI IaBIICHUS U
XapakTepa CONPUKACAIOIINXCS
IMOBEPXHOCTEI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

48

Pemenue 3anau Ha onpenenexnue
PaBHOJECUCTBYIOLIEH CUIIBI

49

Pemenue 3amau mo remaMm: «Bec
tenay, «['paduueckoe n3oodpakeHue
cuny, «Cunbby, «PaBHOAEHCTBYOIIAS
CHII»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

50

KonrtponbHas pabota no remam:
«MexaHu4eckoe JBHKEHUEY,
«Macca, II0THOCThY, «Bec Tenay,
«['papuueckoe uzoOpakeHue cuin,
«Cumbl»

51

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS TaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

52

Pemenue 3agau mo Teme "JlaBieHue.
Enunwnie! naBaenus”



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

JaBieHwne raza. 3aBHCUMOCTD

53 aBJICHUS Ta3a OT 00bEMaA BuGmmorexa LIOK
A ’ https://m.eds00.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaya naBieHust TBEPALIMU
54 TCJ'II;MI/I JKHUIKOCTSIMHU U Il?aBaMI/I bubmmorexa [JOK
» JHL ' https://m.eds00.ru/ff0a25b0
3akon ITackais
JlaBjacHUE B XKUIAKOCTH U rase,
55 BBI3BAHHOE JICCTBHEM CHJIbI bubnuorexa LIOK
8 https://m.edso0.ru/ff0a2718
TSDKECTH
56 Pemenue 3agau o teme «JlaBieHue bu6mmoreka [IOK
B JKMIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
57 Pacuer naBiaeHMS )KUAKOCTH Ha THO U
CTCHKH cocCy/ia
Pemenue 3amau mo teme "Pacuer
58 JABJICHUS KAIKOCTH Ha JHO U CTEHKH
cocyna"
bu6mmoreka [JOK
59 CooOmuaroruecst COCyIbl
HHaror yA https://m.edsoo.ru/ff0a2970
60 IMuapaBanueckuit mpecc bubmmoreka LIOK
P p https://m.edsoo.ru/ff0a3136
61 Pertenne 3aga4 mo Teme
"I'uapaBnuueckuii npecc'
62 Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HACOC
Atmocdepa 3emiu. [Ipuannbl
63 CYIIIECTBOBAHUS BO3YIIHOM bubnnoreka [HOK

000JIOUKHM 3eMIIH. 3aBUCUMOCTD
aTMOC(EepHOT0 AaBJICHUS OT BBICOTHI

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
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

HaJ YpOBHEM MOps

64 Bec Bozmyxa. AtmocdepHoe bubnnoreka [HOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
65 N3mepenue atMmochepHOTro bubnnoreka [HOK
nasnenus. OneitT Toppuueru https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
66 JIABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa [JOK
P https://m.edsoo.ru/ff0a2fc4
Mopst
67 bapometp-anepouna. AtmocdepHoe bubnnoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
68 Pemenue 3anay no teme
"AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
69 MOTPY>KEHHOE B HUX TEJIO bubmmorexa [OK
124 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Pemenue 3agau mo treme "JleiicTBre
70 KHUJIKOCTH M Ta3a Ha TIOTPYKEHHOE B
HUX Teno"
71 Pemenue 3agau nmo reme
"ApxumenoBa cuna'
JlabopaTopHas pabota
7 «OmnpeneneHre BHITAUIKABAIONIECH bubnuotexa [JOK
CHUJIbI, IEVCTBYIOIIECH Ha TENO, https://m.edsoo.ru/ff0a33fc
MTOTPYKEHHOE B KHUJIKOCTh)
JlabopaTopHas paboTa 1mo Teme
bu6mmorexa [IOK
73 «HccnenoBanue 3aBUCUMOCTH Beca

Tesa B BOJE OT 00bEMa MOTPYKEHHOM

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

B XKUJKOCTBh 4aCTH TCJIa»

74 [InaBanue Ten bubmmorexa [JOK
https://m.edsoo.ru/ff0a3a96
75 Pemenue 3amay o reme "IlnaBanue
Ten"
JIaboparopHast pabota
76 "KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy30noabEMHoCTH"
77 [TInaBanue cynoB. Bo3gyxornaBanue
Pemenne 3amay mo reMam:
78 «IlitaBanue cynos. bubnuoreka [IOK
Bo3znyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
bu6mmoreka [IOK
79 Mexanuueckas padorta
P https://m.edsoo.ru/ff0a3f82
80 Pemenne 3amau mo teme
"Mexanunueckas padbota"
bu6mmoreka [IOK
81 MomHocTs. ETUHUIEI MOIHOCTH
= a = m https://m.edsoo.ru/ff0a3f82
82 Pemenne 3agau mo reme "MOIIIHOCTb.
Enuanne momaocTH'"
VYpoxk-uccienopanue "Pacuér
83 MOIIHOCTH, Pa3BUBAEMOM IpU
HOoIBEME IO JIeCTHHUIE"
84 [IpocTeie MexaHnu3mbl. Poryar.

PaBHOBecue cui Ha peiyare



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

85

Pemrenue 3agaud mo reMme "Prryar.
PaBHoBecue cui Ha peiuare”

86

KonrponsHas pabora o Teme
«/laBiieHHnE TBEPABIX TEN, JKUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IIpoBepoyHas paboTa

87

Pesepubiit ypok. Pabora ¢ Tekctamu
o teme «JlaBneHue TBEPABIX Tell,
JKHIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepouHas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

88

MoMeHT cribl

89

Pemrenne 3amgad mo reme "MoMEHT
CHJIBI"

90

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlabopaTopHas pabota
«HccnenoBanne ycIoBAN
PaBHOBECHSI phIYara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

91

Pemenue 3amay o temMe «Y CI0BUSA
paBHOBECHSI pbIyara

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

92

Koaddutment noneznoro neiicTBust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenue KII/ naknonHOM
TUTOCKOCTH

0.5

93

Pemenue 3amaud mo treme "Pabora,
MomHocTh, KIT/"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

94

Mexanuyeckasi JHEPTUsl.
Kunernueckast u noTeHIManibHas
SHEprus

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



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

95

Permrenue 3agad mo reme
"MexaHuyeckasi SHEpTHUsl.
Kunernueckas 1 moteHIanbHas
sHeprug"

96

Permrenue 3agad mo reme
"MexaHuyeckasi SHEpTHUsl.
Kunernueckas 1 moTeHIanbHas
sHeprus"

97

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTHH

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

98

Pemrenne 3agau mo reme ""3aKkou
COXpPaHEHHUS MEXaHHYECKOM sHeprun”

99

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeieTIeHHE
WU3MEHEHNS KHHETUYECKON 1
MOTEHLIMAJIbHON YHEPTUU IIPU
CKATBIBAHUHM Te€JIa IO HAKIIOHHOM
MJI0OCKOCTH"

100

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

101

Peseprubrit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHuueckoe ABMKeHue"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

102

Pesepubrit ypok. Pabora ¢ Tekctamu
o TeMme "Pabora. MOIIHOCTSE.
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

12



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopnenu TBEpAOTO, KUAKOTO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIL[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
bu6mmorexa [IOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMauuBaHue U KanWIISIPHOCTD. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUE 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b TEeMIIepaTyphbl
8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
VW3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubnmoreka [JOK



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
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTnueckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWMCTB

bub6nmoreka [IOK

11
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHeHHE TEIUIOBOTO OalaHca. bubnnorexa [JOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEIJI000MEeHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsiyeit BObI"
Pacuer konngecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHUs Teja
Y BBIJICISIEMOTO UM TIPH OXJIQXKICHUN

16 JlaGopaTtopHast pabota "Onpezaenenue bubnunoreka [JOK
yEIbHON TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Tel. Y IeNbHas bubmmorexa [JOK

P e https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yeJIbHON TEIJIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJCHCAIHUS. bubnuoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



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
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https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nennHas Temiora
apooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCHMOCTH TEMIIEpPATyphl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIAXXHOCTHU BO3ayXxa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amgau Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIMIIBI paOOTHI TETIJIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarenab BHyTPEHHETO CrOpaHUs

25

KIIJI TenoBoro gBurarers.
TennoBble ABUraTeIN U 3alIuTa
OKPYKaroIIeil Cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUS U IIPECBPALICHUA
OHCPIUHr B TCIJIOBBIX ITPOLECCAX

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe ""TennoBbIe IBICHUS.
M3MmeHneHune arperaTHbIX COCTOSIHUI
BemecTa"”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTpomnpHas pabota mo Teme
"TerutoBrle ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHMH BemiecTa'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

SJICKTpI/IBaI_[I/ISI TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

30

VYpok-uccnenoBanue "DneKTpusanus
TeJl UHAYKIUEH U MpU



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

CONPUKOCHOBEHUU"

B3anmonencTere 3apsyKeHHBIX TElL.

bubnunorexa LIOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.

39 HarnpsieHHOCTB 3JIEKTPUYECKOTO bubmmoreka [JOK
nosist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
SIEKTPUUYECKUX TOJIEH
Hocurenu snexTpuueckux 3apsioB.

33 OneMeHTapHbIi 3apsaa. CTpoeHue
aToma

34 [IpoBOIHUKY U AUAIIEKTPUKHU. 3aKOH bubnnorexa [JOK
COXPAaHEHUS JIEKTPUUYECKOTO 3apsIa https://m.edsoo.ru/ff0a8ef6

35 Penrenue 3a1a4 Ha npUMEHEHUE bubnnoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

36 cymiectBoBaHus. VIcTOUHUKH bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOTO TOKA

37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96hb2

VYpok-uccnenoanue "Jlelicreue

38 AIEKTPUYECKOTO TTOJISI Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

39 DIIeKTPUUYECKHI TOK B METAJJIaX, bubnmoreka [JOK
JKUIIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpuuecKas 1ernb U €€ COCTaBHbIE
4acTH

41 Cuna toka. JlabopatopHas paborta 05 bubnmoreka [JOK

"M3MepeHue U peryJInpoBaHue CUIIbI

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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TOKA"

DNEKTPUUECKOE HAMPSKEHUE.
BoasT™merp. JTaboparopras pabota

bubnunorexa LIOK

42 0.5
"N3Mepenue u peryjaupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
43 ConpoTuBieHNE IPOBOJHUKA. bubmmoreka [JOK
Y aenpHO€ COMPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh
44 AIEKTPUYECKOTO COMTPOTUBIICHHS 1 bubnnorexa [JOK
MPOBOJIHUKA OT €T0 JUIMHBI, IUIOMIAIN https://m.edsoo.ru/ff0aa738
MONIEPEUHOT0 CEYCHUs U MaTepuaa”
3aBUCHUMOCTH CUJIBI TOKA OT
45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubmmorexa [JOK
P ' s ya https://m.edsoo.ru/ff0aad4a
1enu
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH CHJITBI
46 TOKAa, HJIYIIETO Yepe3 Pe3UCTop, OT 1 bubmorexa LHOK
> AV pes p P> https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PEIUCTOPA U
HapsDKEHUs Ha pesucrope”
47 [TocnenoBarenpHOE U MapaieIbHOES
COETMHEHUS IPOBOTHUKOB
JlaGopaTtopnas padora "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEIOBATEIIbHOM COCIUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGopaTtopHas padora "IIpoBepka
PaTepHasp POSEP bu6mmorekxa [IOK
49 IIpaBUJjIa I CUJIbI TOKA IIPU 1

napauiCJIibHOM COCAUHCHUN

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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pe3uctopon”

Pemenue 3agau Ha npuMeHEHUE

bubnunoreka LIOK

50 3akoHa OMa U1 pasIngHoro
U P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnunorexa LIOK
Toka. 3akoH Jlxoymnsa-Jlenua https://m.edsoo.ru/ff0ab124
JIaGoparopHas pabora "Onpenenenue
52 a60TpLI u 1[1:/101111-11)0(:le1 aneKTquecxoro buGnuorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKHE IICTTH ¥ IIOTPEOUTEIIN
53 3JIEKTPUUECKON PHEPTUU B OBIT bubnmorexa LOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
54 ITocTosIHHBIE MATHUTEI, UX
B3aUMOJEHCTBHE
VYpok-uccnenosanue "N3yuenue bubnmoreka [IOK
55 . "
oJIeH IIOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe mone. MarauTHoe I10j1e
56 3eMIIM U ero 3Ha4YeHue JUId KA3HU Ha bubmmorexa LHOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3aAPSJIbI.
57 3apsKEeHHBIE Tela U UX bubmmorexa LOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. [10CTOSHHBII
ANEKTPUUECKUI TOK"
KonTponbhas pabota no teme
58 "DIeKTpUUECKHE 3apsIIbl. bubnnorexa [HOK

3apspKeHHbIE Tea U UX
B3aumoaercTBus. IlocToSHHBIN

https://m.edsoo.ru/ff0abea8
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AJIEKTPUUYCCKUN TOK" /
Bcepoccuiickas mpoBepouHasi pabota

59

PesepBHsIil ypok. Pabora ¢ TekcTamu
o teme "[locTostHHBIN
AJIEKTPUUYCCKUN TOK" /
Bcepoccuiickas mpoBepouHas pabota

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

60

OmneiT OpcTena. MaruuTtHoe nose
3JIEKTPUUECKOro Toka MarHuTHoe
10JI€ KaTyIIKU C TOKOM

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

61

[IpuMeHeHue >1eKTPOMarHuToB B
texauke. Jlaboparopuas pabora
"N3yueHune neicTBUS MATHUTHOTO
T10JIs1 Ha MMPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

ONEeKTPOABUTATEb TTOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JJIEKTpOJBUTATENIeH B TEXHUYECKHX
YCTpPOMCTBaxX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpynpoBaHue 1 U3y4EHHE
paboTHI dIIeKTpOoABUTATENS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

63

Oneitel @apanes. 3akoH
IIEKTPOMArHUTHOW MHIYKIIMH.
IIpaBuno Jlenna

64

OnekrporeHeparop. CriocoOsI
MOJTYYCHUS DIICKTPUUYCCKON SHEPTUH.
DJIEKTPOCTAHIMH Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPruU



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroToBKa K KOHTPOJIBHOM paboTe

65 1o TemMe "DJIEKTPUUECKHE U 1
MAarHuTHBIC SIBJICHUS"
KonTponbhas pabota no teme
66 "DJIeKTpUUECKUE U MATHUTHBIS 1 bubmmorexa [JOK
p” https://m.edsoo.ru/ff0ach14
SBJICHUS
67 PesepBHelit ypok. Pabota ¢ Tekctamu 1 bubnuoreka [IOK
o Teme "TersoBbie siBiIeHUA" https://m.edsoo.ru/ff0acc5e
68 PesepBHelit ypok. Pabora ¢ Tekctamu 1
1o TeMe "MarHutHsie siBJIeHUS "
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 68 145

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoTshI
pecypcbl

1 MexaHnndeckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmmoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTH

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnuoreka [JOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpPEHHUS Teja Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

8 CBoOomHoe nagenne teia. OIbITH 1
lanunes

9 PaBHOMEpHOE NBHXKEHUE 10 1 bubnunoreka LIOK

okpyxHoCTH. [lepnosa 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

oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

10 LenTpocTpeMUTENbHOE YCKOPEHHE
11 IlepBb1it 3akoH HproTona. Bektop bubnuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubmmoreka [JOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpuMeHeHue bubmmoreka [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyroctit. 3akon Iyka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anay mo teme «Cuna
YIIPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubmuoreka [IOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmnoreka IIOK
18 Cina Tpettis https://m.edsoo.ru/ff0af738
19 Pemenue 3agad nmo reme «Cuna but6mmoreka [IOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuoteka [JOK
KO3 pHIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrotona. Cuna octu. Cuna bubmorexa [TOK
. YHPYToctH. https://m.edsoo.ru/ff0afb8e
TpEeHUS
22 Cwuia TSOKeCTH U 3aKOH BCEMHPHOTO bubnuoteka [JOK



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
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TATOTEHUS. Y CKOpEHHE CBOOOHOTO
majieHust

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JIBrkeHue e

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuiia BuG 10K
nonmoTexa
24 TSDKECTU U 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepHAIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. By 10K
n nonroTexa
26 PaBHoBecue TBEpaOTO TENA C
3AKPEIIEHHOIT 0CIO BpAIICHHA https://m.edsoo.ru/ffOafe36
MowmenT cuisl. LlenTp TsoxecTu
PaBHOBeCHE MaTepHAIBHONW TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHONW OChIO BPALLICHUS.
MowmenT cuibl. LlenTp TsoxecTn
28 Pemenne 3agau mo treme "MoMeHT but6mmoreka [IOK
cunbl. LenTp Tsoxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJBHOU paboTe Bu6 110K
noImoTeKa
29 o TeMe "MexaHn4uecKoe IBHKEHHE.
B N " https://m.edsoo.ru/ff0b0408
3aMMOJICHCTBHE TEI
Kontponbnas padoTa mo teme BuG 10K
nonroTexa
30 "MexaHnyecKoe IBIKEHHE.

BsaumogeiictBue Ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynbe Tena. UMmynbe cubl.
3aKOH COXpaHEHHs UMITYJIbCA.

bubnunoreka LIOK

31
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3alMOJIECICTBUE
Pemenue 3amau mo teme "3akoH bubnunorexa LIOK
32
COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ffOb096¢
33 VYpoxk-koupepenuus "PeaktuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubmnoreka IIOK
34 M 0
CXAMHITCCKad paboTa H MOIHOCTE https://m.edsoo.ru/ff0b0a84
PaboTa critbl TSKECTH, CHITBI bu6mmoreka IIOK
35
YOPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS MTPU
pPaBHOMEPHOM JIBUKEHHUH TeJa 1o
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenuuanpHas sHEpTUs
Kunernueckas sneprus. Teopema o bu6muoreka [JOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUH B
MEXaHHUKe
40 JIaGoparopHas pabota «3yuenue bubmuorexa [IOK
3aKOHA COXPaHEHHS YHEPTUN https://m.edsoo.ru/ffOb12fe
a1 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bubnmoreka [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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Brinyxnennsie konebanus. Pesonanc

https://m.edsoo.ru/ffOb20f0

43

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasATHUKH

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui OT KECTKOCTH
IIPY>XAHBL X MACCHI ITPy3a»

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

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJCOAHMIX

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U NIeproia KojaebaHui
MPYKUHHOTO MasiTHUKa)

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

47

JlaGopaTopHas pabora «IIpoBepka
HE3aBHCHMOCTH MEePHOJIa KOJIeOaH it
rpy3a, MOJABEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHEL. CBOWCTBA
MeXaHU4eCKHUX BOJIH. [IponosibHbIE
MOTEPEYHBIE BOJTHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3BYyKa

51

VYpok-uccnenosanue "HabmrogeHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTEI"

52

I'pomMKOCTB 3ByKa U BHICOTA TOHA.



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

AKYCTHYECKUI PE30HAHC

53 Ypok-koHpepeHus "YIbTpa3ByK u but6mmoreka [IOK
nH(pa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJILHOU paboTe

54 110 TeMe "3aKOHBI COXpAaHEHUS bubmmorexa TIOK

P ' | https://m.edsoo.ru/ffOb25f0
Mexannueckue KojieOaHus U BOJIHBI
KontponbHas paboTa mo teme

95 "3akoHbl coxpaHeHus. Mexanndeckue
KOJIEOAaHUA U BOJIHEI"

56 DJIEKTPOMArHuTHOE TOJIE. bu6nmorexa LIOK
DNEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-kouhepennus "llkana

58 JJIEKTPOMATrHUTHBIX BOJIH. bubmuoreka [JOK
Hcnons3oBaHue dI€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJISI COTOBOM CBs3H"

VYpok-uccnenonanue "M3yuenue
59 CBOMCTB DJIEKTPOMATrHUTHBIX BOJIH C bubmorexa TIOK
p | https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue

60 YaCcTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
OJIeKTpOMarHuTHas IpUPOIa CBETA.

61 Cko TOI():TB cBeTa BOJ‘III:O]I:LIG CBOICTBA bubnmorexa LOK

p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
62 Uctounuku cBeta. [IpsmonuHeitHoe bu6muoreka [IOK

pacrpocTpaHeHHE CBETA. 3aTMEHHS

https://m.edsoo.ru/ff0b3658
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ComHia u JIynsl

3aKOH OTpa)KeHUs CBETa. 3epKaja.

63 Pemenwue 3a1a4 Ha IprUMEHEHHE bubmmorexa [JOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 IIpenomiienue cBeta. 3aKoH bu6nuorexa LIOK
IIPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpasKECHHUE
65 cBeta. Mcroap30BaHue MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKEHHUSI B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
JIaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MIPEJIOMIICHUS] CBETOBOTO JIyda OT
yrJla TIaJieHusl Ha TPaHuIle "BO3IyX-
crexao""
VYpok-koupepenius "Mcnonbp3zoBanue
67 MTOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBA3B"
but6mmoreka [IOK
68 JIunzel. OnTHYecKas cuja JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bubnunorexa LIOK
69 [TocTpoenue n300paxeHU B TUH3AX
P P https://m.edsoo.ru/ffOb444a
JIaGoparopHas pabota "Onpeznenenue
70 (OKYCHOTO pacCTOSIHUS U bubmuoreka [IOK
ONITUYECKOM CUJIbI coOMparolen https://m.edsoo.ru/ff0b4206
JIUH3b!"
71 VYpoxk-koHpepenuus "OnTuueckue bubmuotexa [JOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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JIMH30BBIC TIPUOOPHI"

https://m.edsoo.ru/ffOcOa7e

I'ma3 kak onTu4yeckas CUCTeMa.

bub6nmoreka [IOK

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

73 Ypok-koHpepenrus "leexTo
3penus. Kak coxpanurts 3peHue"

Pasnoxxenue 6enoro ceera B CIEKT.

74 Omnbitel HetoTona. Crnoxenue bubnnoreka [JOK
CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaboparopHas padota "OnbITHI 1O
Pa3IoKEHUI0 OEJIOro CBETa B CHEKTP

75 U BOCIIPUSITUIO 1IBETA IIPEAMETOB TIPU bubmorexa HOK

P i pedl P https://m.edsoo.ru/ff0cOe2a
WX HaOJIIOJICHUH Yepe3 1BETOBbIC
¢bunabTphl"
VYpok-nipaktukym "BonHoBbie

76 CBOMCTBA CBETA: TUCTIEPCHS,
uHTepdepeHus u nuppaxnaus”

77 OmeiTel Pe3epdopaa u ruianerapuas bubnnorexa [JOK
MOJIENb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mozaens atoMa
bopa
Hcnyckanue v norioueHue cBera

79 atomoM. KBauTel. JInneiuaTeie Bubmmorexa [IOK

' ' https://m.edsoo.ru/ff0c144c
CHEKTPhI

80 Ypoxk-nipaktukym "Habmronenue bubnuotexa [JOK
CHEKTPOB UCITyCKaHUs" https://m.edso0.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUJIBI bubmmorexa TTOK

https://m.edsoo.ru/ff0c1672
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CtpoeHue aTOMHOTO sifipa.

bubnunoreka LIOK

82
Hyknonnas Mmonens https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIC TpEBpaICHUSI. bubnunoreka LIOK
H3otorbl https://m.edsoo.ru/ff0clald
Pemenue 3agau o teme: bubnuotexa [JOK

84 " "

PannoaktuBHbIE TpEBpALICHUS https://m.edsoo.ru/ffOclb4a

85 [lepuon monypacnanga
Vpok-koH(pepennus "PagnoakTHBHEIE

86 1/1321 eHI/I}(Ib Bpn HpOoJie, MEIULIHE bubmorexa [IOK

i | PHPOAE, MEAMITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHblie peakyu. 3aKOHBI
87 cox paHeHESI 3apsAJ0BOIO U MacCOBOTO bubmorexa HOK
P AR https://m.edsoo.ru/ff0c1c58
YHCENI

88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnuotexa [JOK
MAacCChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "Snepueie
peakuun"

90 Peakiuu cunTe3a U neneHus sSaep. bu6nmorexa LIOK
Ucrounnku sueprun CosHIa U 3BE3NT https://m.edsoo.ru/ffOc1e88
VYpok-koudepennus " nepHas

01 sHepreTuka. JlencTus
PaIMOAKTUBHBIX H3Ty4EeHUN Ha
YKUBBIEC OpraHU3MbI"

[ToaroroBka K KOHTPOILHOM paboTe
92 1o TeMe "DIIeKTPOMarHUTHOE ToJIe. bubmuoreka [IOK

DNEeKTPOMarHUTHBHIC BOJTHBI.
KBauroBrie sBienus"

https://m.edsoo.ru/ff0c223e
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KouTponbhas pabota no teme
"DNEeKTPOMarHuTHOE MOJIE.

93
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanTosBrie sBnenus"
[ToBTOpEeHME, 0000IIECHNE.
94 JlabopaTopHbie pabOTHI IO KYPC bubmorexa LIOK
| ADOPATOPHIBIE pAbOTRI O KYPEY https://m.edsoo.ru/ff0c245a
Bsaumoneiictsue ten
[ToBTOpenue, o6o0meHue. Pemenue
95 aCUETHBIX UM KAYECTBEHHBIX 3a1a4 10 bubmorexa HIOK
P | | 8 https://m.edso0.ru/ff0c2572
Teme "TernoBbie MPOIeCcCh
[ToBTropenue, o6o0menue. Pemenne
96 aCUETHBIX U KaYECTBEHHBIX 3a1a4 10 bubmorexa HIOK
P A " https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX aBurareici'
[ToBTOpenue, 06o61eHue. Peenue
97 aCUETHBIX U KAYECTBEHHBIX 3a71a4 10 bubnmorexa IOK
p A https://m.edsoo.ru/ff0c2b30
teMe "KIIJ[ anekTpoycTaHOBOK"
[ToBTOpEeHue, 06061IEHNE.
98 JlaGopaTopHbie padOTHI IO KYPC bubmorexa HOK
" PATOPHbIC P | pey https://m.edso0.ru/ff0c2¢c52
CBETOBLIE SIBIIEHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEBI bubnmorexa LOK
| https://m.edsoo.ru/ffOc2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u bubnmorexa LOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
" bubmuotexa [JOK
101 TekcTaMi 110 TeMe "CBeTOBBIE

SIBJICHUS"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME




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

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

11

HCII0JIB30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (PU3NUECKUE SBJICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNUECKUX SABICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe sIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJIb3YEMbIX BEIMYUH, HX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yuclae W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHSL 3aJayd 3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTh MOJYYeHHON (U3UYECKON BETUUMHbI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XO0J¢€ oI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0 OINBITa U (POPMYITUPOBATH BBIBOBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIOJIb30BAHUEM MPAMBIX HW3MEPECHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE€ NPEIJIOKEHHBIX TaOINIl U TpapuKOB, J€NIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHocTd mpu  paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIONIB3YSl 3HAHUS O CBOMCTBaX  (DM3MYECKUX  SIBICHUH U

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




1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS H

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

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMNXCA 3HAHUM U MYTEM CpPAaBHEHMUS Pa3JIMYHBIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJTHCHUH y4EOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VIHTepHeT, BiageTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUK (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOUICHHS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU STOM
IPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

11

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOE (PUZNYECKOE SBJICHUE

13

14

1.5

pacro3HaBaTh MPOSBICHHUE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MUECKYI0 BEIMYMHY C  JIPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOrMYecKuX ILIaroB ¢ nomompio 1 — 2 u3ydyeHHbIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3aJadyd, BbIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3NYecKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH IOMOIIU
(U3MYECKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEJOBAHUS, BBIACIATD
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTAHOBKY nu3 MpCAJIOKCHHOTO




000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATD IPSAMBIE HM3MEPEHUSA C HCIOIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAaHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIyYEHHON 3aBUCUMOCTH B BUJE TaOnuIl U TpaduKoB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

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

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHMKM Oe3omacHocTd Impu  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢u3nyecKrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COAEP)KaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BinageTh  NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHus WHGOpMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTyIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 3@ BBINOJIHEHUEM IUIAHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

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

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pa3iuyaTh SBJIECHUS II0 ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NUECKOE SBJICHHUE
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTh TIpaUKH  M3YUYEHHBIX  3aBUCHMOCTEH

(bU3HYECKUX BEIUYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKHX IIaroB ¢ MOMOIIBbI0O 2 — 3 W3yYEHHBIX CBOICTBa

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

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEAOCTAIOIIME TN
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

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

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOII

1.10

1.11

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOo BeTUYHHBI ((POKyCHOE
paccTosHue coOuparomeil JUH3bI), 000CHOBBIBATH BBIOOP croco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
HCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3YyIbTAThI

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




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIE MPHU3HAKH H3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJAHETapHas MOJENb aToMa, HYKJIOHHAasd

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX OINUCAHUSA, HCIOJIb3Y
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUH Y4eOHO-IIPAKTHUUYECKUX
3a7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM U1 o0ecriedeHHss O€30HMacHOCTH Tpu  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0pPOBbS U

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

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOPMYIHpPYs TOUCKOBBIA  3arpoc,
HAaXOAUTh TYTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YUYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koxa
pa3jaena

Kon

JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

1.2

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
®duznueckue  SABIEHUSA: MEXAaHMYECKHE, TEIUIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

Odusznyeckne BenuuyuHbl. V3Mepenue  (uzmueckux
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHLI?I MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 0OBsICHEHHUE

Ha0JI10/1a€MOT0 SBJICHUS
Onucanue GpU3nUeCKUX SBICHUH C TOMOIIBIO MOJIENICH

[TpakTuyeckue paboOTHI:

#HH#Par###l13mMepeHne pacCTOSHUM.
#H##Par###13mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.
#HH#Par###13Mepene  TeMmnepaTypsl  IIPH [TOMOILU

KUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATyPhI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUUN BEILIECTBA

2.1

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX Pa3MEPBI.
OnbITEl,  JIOKa3bIBAIONIME  JUCKPETHOE  CTPOEHUE

BCIICCTBA

2.2

JBwxxenue wyactun  BemectBa. CBsA3b  CKOPOCTH
JIIBIDKEHUSI YacTHI[ C TeMmmepaTypoud. bpoyHoOBckoe

JBIDKeHUe, T Qy3us

2.3

24

BzaumopeiicTBHe YyacTHUIl BEIIECTBA: NPUTSXKCHUC U

OTTAJIKUBAaHHUE

Al”pel"aTHI)Ie COCTOSAHUA BEIICCTBA: CTPOCHHUE Ta30B,




2.5

2.6

KUIKOCTEH ©  TBEPABIX  (KPUCTAIMYECKUX)  TEIl.
B3auMocCBsA3bp MEXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYISPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIbI

[TpakTuyeckue pabOTHI:

Ounenka paumamerpa aToMa METOAOM  psioB  (c
UCToJIb30BaHueM ¢Gotorpaduii).

OnbIThl 1O HAOIOEHHUIO TEIIOBOTO PACLIMPEHUS I'a30B.
OnbIThI o 00OHapyXEHUIO JEUCTBUSA cuil

MOJICKYJISIPHOI'O ITPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEPABHOMEPHOE JABM)KECHHE
3.9 Ckopoctb. CpenHsst CKOPOCTb NP HEPABHOMEPHOM
' JBUXKEHUH. Pacy€r myTu v BpeMeHU JBUKCHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TeJ] KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBMJKEHUS Tell.
Macca kak Mmepa HHEpTHOCTH Tela
34 [TnotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJI B €JMHHIIE 00bEMA BEIleCTBA
3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUSA TeEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' ITOMOIIBIO JUHAMOMETpPA
37 SIBnenue tAroreHus u cwia TsokecTd. CHila TSDKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocTts
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CnoxxeHue cui, HaNpaBICHHBIX IO OJHOM IPSIMOM.
' PaBHOelicTBYIOIIASA CHIT
[TpakTueckue paboThI:
310 OmnpeneneHne CKOPOCTH  PABHOMEPHOIO  JIBHIKEHUS

(mapuka B OKUAKOCTH, MOJENIU  3JIEKTPUUYECKOIrO

aBTomMoOMNIE u Tak ganee). OmpeneneHue cpeaHen




CKOPOCTH CKOJIBXXEHUS Opycka WIM IIapuka IIo
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IJIOTHOCTH
TBEPJIOTO TeJa. OnblITHI, JIEMOHCTPHUPYIOILUE
3aBUCUMOCTh PACTSDKEHUS (nedopmanyu) IpyKUHBI OT
OPUIOKEHHOM  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela U

XapakTepa COoIpruKaCaroImmnxcs HOBCpXHOCTCﬁ

dusnyeckre SBICHUSA B Ipupoac: INpUMEPLI IBUKCHUA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW M HEXUBOU IPUPOJE,
JIEHCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHUYECKHE YCTPOMCTBA: TUHAMOMETD, IMTOITUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUSA U

1 YBEJIMUYEHUS AaBJICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a oT 00bEMa,
' TEeMIIepaTypbl
r Ilepenaya naBneHust TBEPABIMU TENAMHU, KUAKOCTAMU U
' razamiu. 3akoH [lackans. [TneBMaTHUeCKHEe MaITMHBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratnueckuit mapagokxc. CooOmaronmecs cocyabl.
['unpaBnuueckrue MEXaHU3Mbl
ATtmocdepa 3emnu u atMocdepHoe napieHue. [IpuunHb
A5 CyIIIECTBOBaHUSI BO3AYIIHOW 00010ukn 3emiu. OmnbIT
' Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIEHUS OT
BBICOTBI HaJl YDOBHEM MODS
45 N3mepenune armocdepHoro aasieHus. llpuGopel s
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
[lefictBue XUAKOCTM M Ta3a HAa INOTPYKEHHOE B HUX
4.7 Teno. BelTankuBawomas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue
[TpakTiueckue paboThI:
4.9 HccnenoBanne 3aBUCUMOCTM Beca Tela B BOAE OT

o0béMa MOTrpy)KEHHONH B JKUIKOCTH YacTH TeJja.




4.10

411

OnpeneneHre BbITAIKUBAIOUIEH CUJIbI, JEHCTBYIONIEH Ha
TEN0,  NOrpykéHHoe B  KUAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKMBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKUBAIOIICH
CHJIBI, JACWCTBYIOLIEH Ha TENO B XKHJIKOCTH, OT 00bEMa
MOTPYKEHHOW B KUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKUIKOCTH. KounctpynpoBanue apeomerpa UIu
KOHCTPYUPOBAHME  JIOJAKU W  ONpeaelieHHe €€

Ipy30I0AbEMHOCTH

du3nyeckue SABJICHHUA B npupoae: BIIMAHHUC
aTMOC(i)epHOFO JaBJICHHA Ha JKUBOM OpraHusMm, IJIaBaHHuC

pBIO

TexHu4eckne YCTPOWCTBA: COOOINAIOMIMECS COCY/bI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUHA IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanuyeckas pabora
5.2 Mexanudeckas MOITHOCTb
£ 3 [IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS
' m10ckocTh. [IpaBuso paBHOBecHs pblyara
5.4 [TpumeHeHue paBuia paBHOBECHUS pbldyara K OJI0OKy
«3omotoe  mpaBmio»  MexaHWKU.  Koaddumment
9.5 MI0JIE3HOTO nercTBUsS MEXaHHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennuanpHas SHEPTUM TeJa, MOTHATOTO HaJl 3eMIIEN
o.7 Kunernueckas sneprus
5 g [Tonnass mexaHuueckass SHEpPrus. 3aKOH H3MEHEHHS U
' COXpaHEHHsI MEXaHMYECKOW YHEPTHH
[TpakTudeckue paboThI:
59 Omnpenenenne pabOTHI CUIIBI TPEHHS MPH PABHOMEPHOM

JABMKCHHUMU TCJIa 110 T OpI/I30HTaHBHOI\/'I IMOBCPXHOCTH.

HccnenoBanue YCIIOBHI paBHOBECHS ppIyara.




8 KVIACC

Kox
pas3iena

N3amepenne KIIJ HaknoHHOM mmiockoctH. HW3ydeHue

3aKOHa COXpPaHCHUA MEXaHHUYEeCKOMH OHCPIrun

duznyeckue SIBICHUS B npupoac: pbiHaru B TCIIC

5.10
4eJI0BEKa
TexHuueckue yCTpONCTBA: pblyar, TMOJABUXKHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBbITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OIBITBI, IOATBEP)KIAIOLIME  OCHOBHBIE
II0JIO’KEHHSI MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKONO M ra3o00pa3HOro
6.2 cocTossiHuM BemecTBa. Kpucramnuueckue u amop¢Hsble
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKHHETHYECKON
TEeopuun
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUSA
6.5 TemoBoe paciiupeHye u cxxaTue
6.6 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sueprus. CriocoObl U3BMEHEHUsI BHYTPEHHEN
' SHEpPruu: Terionepeaaya U CoBepIIeHne padboThl
6.8 Bunel temonepenayn: TENJIONPOBOJHOCTh, KOHBEKLUS,
' U3ITy4yeHue
6.9 KonnuectBo  TeruoTel.  YaenpHas — TEIJIOEMKOCTh




BCIICCTBA

TemiooOMeEH M TEmIOBOE paBHOBECUE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTANINYECKUX BEILIECTB.
. VY ienpHas TEioTa niaBJIeHUs
[TapooOpazoBanue u  KoHJeHcanus.  Mcmapenue.
6.10 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHUS.
. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEeHHs U MPEBPAILLEHUS JHEPTHH B TETIJIOBBIX
6.16
rpolieccax
[IpakTuueckue pabOTHI:
OnbIThI o oOHapyKEHHUIO JeicTBUS CUII
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAIIOB TMOBAPEHHOM
COJIM WJIU caxapa.
OneITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPBIX TEIL.
Ornpezenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTBH JIABJICHHS

BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS WIH OXJIKICHUS.
[IpoBepka rumoTe3pl JMHEHHOW 3aBHCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmonenne w3MeHeHUs BHYTPEHHEW JHEpPIHH Tela B
pe3ynbTate Terionepeaadn U paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUsT TETUIOOOMEHA MTPU CMEIIMBAHUHT

XOJIOTHOW U rOpsiYer BOJBI.




6.18

OHpGI[eJIeHI/Ie KOJIN4YCCTBa  TCILJIOTHI, MOJIY4YCHHOT'O
BOJIOM NpU TEIUNIOOOMEHE € HArpeThiM METAJUINYECKUM
LUJIAHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHus.

OmnpeneneHne OTHOCUTENILHON BIaKHOCTH BO3/yXa.

OmnpeneneHue yaeabHON TEIIOTH TUTABJICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: IMMOBEPXHOCTHOE
HATSOKCHHWE M KANMWULIPHBbIC SBJICHHS B TMPHPOJIE,
KpHCTAJUIBI B TIpupoje, uainydenue ColHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
WCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusaius Ten. [[Ba posa aIeKTpUIECKUX 3apsiaoB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kymona

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

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

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

- ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS

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




XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax

Onexktpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE

7.8

HaIpshKEHUe

9 CornpoTuBieHue MIPOBOJIHUKA. VY nensHOE

7.

COIIPOTUBJICHHUE BELIECTBA
7.10 3akon Oma a1 ydyacTka 1enu

[locnenoBarenpHOE W HapajUIebHOE  COEOUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyinsa — Jlenna

DNeKTpUYecKUe LEenu U MOTPEOUTENH DIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

[TocrossHHbIE MarHuTHl. B3amMoaelcTBUE IMOCTOSHHBIX
7.14

MarHuTOB

MarautHoe mnone. MarHuTHoe nojie 3eMiIud U €ro
7.15

3HAUYEHME JUJIS )KU3HU Ha 3emiie

6 OmneiT Opcrena. MaruutHoe 1oJie 3JIeKTPUYECKOTO TOKa.

7.1

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI Ha MPOBOAHUK C TOKOM.

DNeKTpoABUTaTeNh MOCTOSTHHOTO TOKa. Mcmonb3oBaHue
7.17

3JEKTPOJIBUTaTeNel B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIopTe

Oneiter @Papages.  SIBineHMe  2IEKTPOMAarHUTHOMN
7.18

naaykiuu. [Ipasumno Jlenna

DIEeKTpOTeHePaTop. Croco0mr MOJTYYCHUS
7.19 JNEKTPUYECKOM  DHEPIHUH. ONEeKTpOCTaHIMM ~ Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUMU TNl HHIYKIUEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS DJIEKTPUYECKOrO OIS  Ha




MNPOBOAHHKHU U NUIBJICKTPUKH.

COopka ® mpoBepKa pabOTHl DJICKTPUUYECKON IeTH
MOCTOSTHHOTO TOKa.

W3mepenue u peryanpoBaHue CHITbI TOKA.

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

OHBITBI, ACMOHCTpHUPYIOIIUC 3aBUCHUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOIIAN MTONEPEYHOr0 CEYCHUS U MaTepuaa.
[IpoBepka mpaBuia CIOXEHHS HANPSHKEHUA  TIpU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUH JIBYX pE3UCTOPOB.
[IpoBepka mpaBuiia Asi CHIbI TOKa MpU MapaieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BbIJIEJIsIEMOl Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYLIEr0 4Yepe3 JaMIIOYKY, OT HAMpsKEHHS
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MargsuTHOI'O BSaHMOHeﬁCTBHﬂ IIOCTOSAHHBIX MAarHuUTOB.
W3yueHne MarHUTHOTO T0JIsl TOCTOSIHHBIX MarHUTOB MPH
ux oOwvenuHeHMM U pazgeneHud. HccnenoBanue
JeMCTBUS AIIEKTPUUYECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OneIThl, JE€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
BSaHMOHCﬁCTBHH KaTymlKyu ¢ TOKOM WU MarHuTta OT CHJIbI
TOKa M HalpaBleHHs ToKa B KaTymke. l3yuyenue

JIECTBUS MarHUTHOTO MOJS Ha MIpOBOAHUK C TOKOM.

Koncrpynposanue 54 U3y4YeHUE paboThI
3IIEKTPOJIBUTATES. N3mepenne KII/
3JIEKTPOJABUTATEIILHON YCTaHOBKH. OnbIThI o

HNCCICOOBAaHHUIO SABJICHUSA BHCKTpOMaFHHTHOf/'I HHAYKIHUU:

HUCCICIOBAaHUC W3MCHCHHI 3HAYCHHUS U HaITpaBJICHUA




WHAYKIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIICHUS B  arMmocdepe, DOICKTPHUECTBO  JKUBBIX
OpraHM3MOB, MarHWTHOE ToJje 3eMiiu, Apeld MmoCcoB,
pOJIb MArHUTHOT'O TOJIA JUISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUECKOH 3HEPrHH,
JJIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HArpeBaTeNIbHbIC
ANIEKTPONIPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MIPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPATOp NOCTOAHHOI'O TOKA

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

8.2 OTHOCUTENBHOCTh MEXAHUUECKOTO JIBHXKEHUS

8.3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHHE
HepaBHomepHoe mpsimonnHeitHoe aBmxeHue. CpenHsis

8.4 W MTHOBEHHas CKOpPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKCHUH

8
8.5 VYckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHEMHOE
' TIBUKCHHE

8.6 CBobOonnoe nagenue. OnbITel [anunes
PaBHOMEpHOE nBHMXKEHHME TO OKpYyKHOCTH. [lepuon u

8.7 gacToTa oOpareHus. JIuHeWHas W yrioBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [lepsriii 3akon HeloToHa

8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon HeroToHa

8.11 [IpuHIUI CyNIEPIIO3UITUN CHIT
8.12 Cwuuita ynpyroctu. 3akoH ['yka
313 Cuna TpeHMsl: CHJla TPEHUs CKOJIbKEHMsI, CUJIa TPEHUS
' MOKOS, IPYTHe BUABI TPCHHS
8.14 Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO NaIeHUs
815 Hewxenne  twraner  Bokpyr — Connma.  IlepBast
' KOCMMUEcKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
PaBHOBecue MaTepraIbHONM TOYKH. AOCOIIOTHO TBEPAOE
8.16
TEIOo
8.17 PaBHoBecue TBEpHOro Tena € 3aKpEIVIEHHOW OCBIO
' BpaiieHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nwmnynbe Tena. 3Menenue ummynbca. IMIynse cHtbl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTtuBHOE ABMXKEHNE
8.21 Mexannueckas paboTa U MOITHOCTh
8.9 Pabora cun Tsxectw, ynpyroctd, TpeHus. CBA3b
' SHEpPruu u paboTbl
893 [lorennmaneHast SHeprust Tena, MOAHATOIO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEPrUs CKATON MPY>KUHbI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEeprun
8.26 3aKOH COXpaHEHHUSI MEXaHMYECKOW YHEPTUHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpefHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM JBWKEHHUS IMapuKa 10 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHue ycKOpeHUsi Tela MpPU PaBHOYCKOPECHHOM
8.27 NBIKEHUHU 0 HAKJIIOHHOM IIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH NTYTHU OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JIBIKCHHH 0€3 HadadbHON CKOPOCTH.
[IpoBepka rHUMNOTE3BI: €CAU NPHU PABHOYCKOPEHHOM

JBHXCHUUN 0e3 HadaJbHOU CKOPOCTH IIYTH OTHOCATCA




KaK psl HEYETHBIX YHCEN, TO COOTBETCTBYIOILUE
MIPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOPMaJbHOro JasieHus. OlpeneneHue
ko3(duuuenta TpeHus ckoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbL. OmpeneireHre padoOThl CUIIBI
TPEHUS TpU PAaBHOMEPHOM JIBXKEHMU Tejla 110
TOPU30HTAJIBHOM MOBEpXHOCTH. OrmpeneneHue padoThl
CWJIBl  YOpyrocTu  Ipu  HoabéMe  Ipy3a C
WCIOJb30BAHUEM  HEMOJABMXKHOTO U IOJBHKHOTO

OJIOKOB

dusznueckue SBICHUS B IMpupoAcC: IMPUIUBBI U OTJIMBEI,

8.28 nBuKeHue IuiaHeT COJHEYHOM CHUCTEMbI, PEaKTHUBHOE
JBMKCHUE JKUBBIX OPTaHU3MOB
899 TexHudyeckne  ycTpOWCTBAa:  CHHUAOMETP,  JATYHKH

IIOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETHI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBHXXCHHUC. OcHOBHEBIE XapaKTCPUCTHKH

o1 KOJICOaHMI1: TIEPHUO/I, 4YaCTOTa, AMILUIUTYAA
9.2 Maremarnueckuit u NIPYKAHHBIN MasITHUKHU.
' [IpeBpartieHre sHEPrUn Npu KoJaedaTeIbHOM JBHKEHUH
0.3 3aryxatomue KoyiebaHus. BwlHyXJeHHBIE KoJieOaHus.
' Pesonanc
Mexannyeckue BoJgHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
0.4 [IpononbHble W momnepeyHble BOJHBL. J[IMHA BOJHBI U
' CKOpPOCTh €€ pacrnpoCcTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ']poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WudpasByk u yapTpa3zByK
[IpakTuueckue pabOTHI:
OmnpeneneHue 4acToThl M Hepuoja  KojebaHui
9.7 MaTeMaTH4eCKOro MasiTHUKA.

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

HccnegoBanne 3aBUCHUMOCTH nepuoaa KoJieOaHMit




MOJIBEIIEHHOT0 K HHUTU TIpy3a OT [UIMHBl HHTH.
HccnenoBanne 3aBUCMMOCTH — TepHoja  KoieOaHui
NPYKUHHOI'O MasTHHKa OT Maccel rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuosa KoseOaHui rpys3a,
HOJBEIIEHHOI0 K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnueckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, 9XO0
9.9 TexHudeckue yCTPOMCTBA: 3XOJOT, HCIIOJIB30BAaHUE
' yIBTpPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI
101 DJEeKTPOMarHUTHOE I0JIe. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 371EKTPOMAarHUTHBIX BOJIH
10.2 [[Ikana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMaruutHas npupoaa csera. CKOpocTh cBerTa.
' BonHoBEBIE cBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOWMCTB  9SJEKTPOMAarHUTHBIX BOJIH C
MIOMOIIIHI0 MOOMIIBHOTO TellehoHa
Ousnueckue SBIEHUS B TPHUPOJE: OHMOIOTHYECKOE
10.5 JeicTBre BHUJIMMOTO, yAbTPauOIETOBOIO U
PEHTIE€HOBCKOI'O U3JIy4eHUI
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBast monens cBera. MIcTOUHMKYM cBETa
11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA
113 OTtpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUs
11 ' cBeTa
114 [Ipenomnenue cBera. 3aKOH IMPETOMJICHHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETa
115 JInnza. Xop mydyen B JINH3E
11.6 Onrtuueckast cucrema Qoroarnmnapara, MHUKpOCKONa M




TCJICCKOIIa

I'maz kak ontuyeckas cucrema. bauzopykocte u

11.7
JaTbHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HeloTOHA.
' CrnosxeHue cieKTpajabHBIX 1IBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
HccnenoBanue  3aBHCHUMOCTH  yIJla  OTPaKEHUS
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
W3yuenne xapakTEepUCTHK H300paXeHHs NpeaMeTa B
IJIOCKOM 3€pKaje.
HccnenoBanue  3aBUCHMOCTH — yIjla  IPEIOMIICHUS
CBETOBOTI'O Jy4a OT yrJja MaJIeHusl Ha TPaHHIIEe «BO3TYX —
11.9 CTEKJIO».
[Tonydyenue u300pakeHHWil C TOMOIIBIO COOMpArOIIei
JMH3HI.
Omnpenenenue (GOKYCHOTO PACCTOSHHUSI U ONTHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnbITBl 1O BOCHPHUSATHIO I[BETA TNPEAMETOB NpPU HX
HaOJII0JICHUU Yepe3 I[BETOBbIC (PUIBTPHI
dwusnueckue sSBICHUS B mpupoje: 3arMenus CoiHna u
11.10 JIyHbl, 11BeTa Tel, ONTHYECKHE SBJICHHS B arMmocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBUBLIE ABJIEHUA
121 OmneiTel Pezepdopna u muiaHerapHas MOJENb aroMma.
' Mogens aroma bopa
199 Hcnyckanme u TOTJIONICHHE CBeTa aroMoM. KBaHTHI
12 ' JIuneiuaTeie CIEKTPBI
12.3 PanuoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Ctpoenne artomHoro sapa. HykioHHas Mopaenb
' aToMHoro sipa. 3oTomnsl
12.5 PaguoakTtuBHbIe mpeBpamieHus. [lepwon momypacnama




ATOMHBIX AOCP

Snepuble peakuuu. 3aKOHbBI COXPAHEHUS 3apsAI0BOrO U

12.6
MaccoOBOI'0 YUCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u genenus aaep. ICTOUHUKY SHEPTUU
' CouHiia 1 38631
129 Snepnas osHepretuka. JlelicTBUE  PpaJMOAKTHUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue paboOTHI:
HaGniogeHne CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
12.10 U3JIy4CHHUS.
HccnenoBanne TPeKOB: M3MEPEHHUE SHEPTrUU YaCTHULIBI
0 TOPMO3HOMY TyTH (110 (hoTOrpadusm).
W3mepenune paanoakTHBHOTO GoHA
@dusnyeckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
paaOaKTUBHBIN ¢ox, KOCMHYECKHE Jy4H,
12.11 pPalMOaKTUBHOE M3JIYYEHHUE NPUPOJHBIX MHHEPAIOB,
JEHCTBUE PpAJUOAKTUBHBIX M3IYyYEHUH HA OpraHu3M
YeJioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ A03UMETP, KaMEpa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
¥ TI03HABAEMOCTH SBJICHUH NPUPOABI, O POJM SKCIEPUMEHTa B
buszmke, o0 cucTeMooOpa3ywIieii poau (U3UMKA B  Pa3BUTUHU
€CTeCTBCHHBIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 »BOJIOIHNH
bu3nyYeCKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX M 3apyOCKHBIX YUYEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NYECKUX SBIICHUN
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJNIB3YsI PYH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHHsT TPaBWJI O€30MAaCHOTO TpyJa: HaOmrofeHuEe (HU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOIDI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYEHHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/I3I/I‘IGCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOIl Ha U3YYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBHE 3a1ayH,
BBISBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI M OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIWYHHBI; YMEHHE OMpPEIeIsiTh Pa3MEPHOCTb

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

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCNONb30BaTh 3HAaHUS O (U3HYECKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOIMI; YMEHHE OLEHUBATh J10CTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BinameHue 0a30BbIMM  HABBIKAMH  MIPEOOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

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




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'd 110 ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHWYECKUE SABJIEHU A
11 Mexannyeckoe pABWKeHWe. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD JBMIKCHHUS
PaBHomepHOe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. dDopmyna
12 JUTSL BBIYMCIICHHS CPEIHEN cKkopocTu: V = S/t
PaBHOMEpHOE TIPAMOJIMHEHHOE NBH)KEHHE. 3aBUCHMOCTh KOOPIWHATHI TeJla
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBHXKCHHUS:
13 x(t)=x,+vt
I'padvky 3aBUCHMOCTH OT BPEMEHH I MPOCKIIMH CKOPOCTH, IMPOCKIIMH
MepeMeleHusl, MyTH, KOOpAWHATHl MPU PABHOMEPHOM MPSMOJIMHEHHOM
IBIKECHUU
3aBUCHMOCTh KOOPAMHATHI TEJla OT BPEMEHM B Clyuyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUSI:
,
SO = Vo *1+a
2
@opMynbl Uil TPOEKIMU MEPEMEILIECHUs], TPOEKIIMH CKOPOCTU U IPOEKIUU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 .sx(r]=uﬂx-r+ax-?.
U.\'('f) =y, T4, 1,
a,(f) =canst,
U:x: - lez =2a,s,
I'pacdviky 3aBUCHMOCTH OT BPEMEHHU ISl MPOEKIUU YCKOPEHUS, MPOCKIHH
CKOPOCTH, TIPOEKIMH TEpPEMEIICHUsI, KOOPANHATHl MPU PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KEHUH
CBobognoe manenue. GopMyIbl, ONMUCHIBAIOIINE CBOOOIHOE MaJieHUE Tela
15 10 BepTUKAIH (IBM)KCHHUE Tea BHU3 WU BBEPX OTHOCHUTEIHHO MTOBEPXHOCTH

3emnn). I'padmku 3aBUCUMOCTH OT BpPEMEHM MJIsi NMPOEKLUUU YCKOPEHHS,




MPOCKIIUA CKOPOCTH W KOOPAMHATHI TMPU CBOOOJHOM IIaJICHUHM TeJa IO

BEPTUKAIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasnenue
CKOPOCTH.

@opmyiia ISl BBIYUCICHHUSI CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
2nR
=
T

IentpocTpeMutenbHoe yckopenue. HampasieHue LEHTPOCTPEMUTEIBHOTO

1.6 yckopeHnusi. @opmyiia i1 BBIYUCICHUS] YCKOPEHUS:
2
a. — L
5T R
®dopmyna, cBsI3bIBAIOIIAsl IEPUOJT U YACTOTY OOpaICHHUS:
V= 1
T
Macca. [TnotHocTs BemectBa. @opmyra A BBIYUCIEHUS IIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexkTtopHas ¢puzndeckas BenudnHa. CI0KeHUe CUil
19 SBnenune unepuuu. [lepseiit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-da
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIBI,
JIEHCTBYIOLLIEH HA TEJIO
B3anmopeiicteue Ten. Tperuit 3akoH Herorona:
111 F 21 _Fl—>2
1.12 TpeHue Mokost U TpeHUE CKOJbXKEHUS. Popmyiia sl BBIYUCICHHUS MOMYJIS




CHJIBI TPCHUSA CKOJIBXKCHUS:

Frpzp-;"-.r

Hedbopmanus Tena. Ynpyrue u Heynpyrue aedopmaruu. 3aKoH YIPYyrou
nedpopmaruu (3axoH ['yka):

113 F=k-Al
BcemupHoe tarorenue. 3aKkoH BCEMUPHOTO TATOTECHHUS:
FoG. my -iﬂz
R
Cuna tspkecTd. Y CKOpeHHE CBOOOIHOTO TAICHHMS.
1.14 dopmyna Ui BBIUMCICHHS CUIIBI TSHXKECTH BOJHM3U MOBepXHOCTH 3emiu: F =
mg.
JIBrxenue manet Bokpyr Connua. IlepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmmynbe Tena — BeKTopHas (GU3NYECKasi BEIMYUHA.
1.15 p=mo
Nmnynse cuctemsl ten. 3menenune umnynbca. UMnynbsce cubl
3aKOH COXpaHEHUs UMITYJIbCa JJIs 3aMKHYTOM CUCTEMBI TEII:
1.16 D=1, +im, U, =const
PeaxkTnBHOE ABMKEHIE
Mexanunueckast padora. @opmyna s BEIYUCICHUS PaObOThI CHIIBL:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
n=4
I
118 Kunernueckast u notreHmanbHas sHeprua. Gopmyina 1711 BBIYUCICHUS

KUHETUYECKON YHEPTUU:




}JEJE
By

Teopema o kuHeTuyeckoi sneprun. opmMyna 1Jisi BEIYUCICHUS
HOTGHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

1.19

1.20

1.21

Mexanngeckast OHEpPIus:
E=E,+E,

3aKOH COXpaHEHMs MEXaHU4eCKOM aHeprun. Popmyia 1 3aKoHa
COXPAaHEHHUs MEXaHUUYECKOM 3HEpPIruu B OTCYTCTBHE CUJiI TpeHUs: E = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIpHU HAJITUYUHU CUJIbI TPCHUA.

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Peruar. Moment cuier:M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIN 1 HenoABWXKHBINA 0;10ku. KITJI mpocThIX MeXxaHU3MOB,

n= Anonesnas
A‘S&TI:E"IH

JlaBiieHune TBEPAOTO TENa.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUA TBépZ[OFO TCIa:

_F

HaBnenue raza. ATMmocepHOe JaBieHHUE.

FI/I,Z[pOCTaTI/I‘-ICCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

dopMyia 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p,,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3aKkoH ApXI/IMGJIa. dDOpMlea IJIL OMPCACIICHUSA BBITAJIKHUBAIOIICH CHIJIBI,

JEUCTBYIOLIEH Ha TEJIO, NOTPYKEHHOE B KUAKOCTh WIH ra3:




1.24

1.25

F A T pgVv
VCJIOBI/IC IIJIaBaHUA TCJia. HHaBaHI/Ie CyﬂOB nu B03I[yXOH.HaBaHI/Ie

Mexannyeckue KojieOaHWsA. AMIUIMTYAQ, TEPUOJ W YacToTa KOJIeOaHUH.

dopmya, cBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJICOaHUH:

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. lIpeBpaineHue sHepruu Ipu

KoJie0aTeIbHOM JBHXCHHUHU

1.26

3aryxatomue kojebanus. BeinykaeHHbie konebanus. Pezonanc

1.27

MexaHn4ecKre BOJIHEL. HpOI[OJII)HBIe " IMONCPCYHBIC BOJIHBI. I[JH/IHa BOJIHBI 1

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

h=v-T

1.28

1.29

3Byk. ['poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOU BOJIHBI HA TPAHUIIE
IBYyX cpen. H(pa3Byk U yIbTpa3ByK

IIpaxmuueckue pabomul

N3mepenue cpeaHeil MIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTH
MPYXHUHBL;, KO3()PUIIMEHTa TPEHHS CKOJIbKEHUS; paOOThI CUJIbI TPEHHUSI, CUIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABMKEHHsI OpyCcKa MO HAaKJIOHHOU MJIOCKOCTH;
ycKOpeHusi Opycka HpH JBM)KEHUHU [0 HAKJIOHHOHM IJIOCKOCTH; 4YacTOThI U
nepuosia KojeOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEepHOAa
KojeOaHui TNPYKUHHOTO MAasTHUKA; MOMEHTA CHJIbl, JEHCTBYIOILIEro Ha
pblyar; paboThl CHJIBI YOPYrOCTH TMpH NOAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YIOPYTOCTH TpU MOABEME Tpy3a C
MIOMOIIIBIO MTOJIBUYKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOrpyKEHHOMN
4acTH Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH
CHJIBI OT MAaccChl TeJla; CHJIbI TPEHUS CKOJIBXEHHSI OT CHJIbI HOPMajbHOIO
JABIEHUS M OT pPOJa IOBEPXHOCTH; CWJIBI YINPYrOCTH, BO3HUKAIOIIEH B
MpYXUHE, OT CTeNeHH AepopMaliy MPYXKUHBI, YCKOPEHHUs] Opycka OT yria
HAKJIOHA HampaBIAOLIeH; mepuofa (4acToThl) KojeOaHHM HHUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; Meproja KoieOaHu MPYKHMHHOIO MasTHHUKA OT
Maccel TIpy3a M IKECTKOCTH MPYXKHHBI; HCCIEIOBAaHUE HE3aBHUCHUMOCTH

nepuoaa KOJICOAHMI HHMTSHOIO MasSTHHKA OT MAacChl rpy3a. HpOBepKa




YCIIOBHUSI paBHOBECHS phlyara

Qusuueckue sAeneHus 6 npupode. TIPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOM M HEXHMBOM IPUPOAE, NCUCTBUE CUIbI TPEHHUS B

IpupoaAC M TEXHHUKE, INPUIMBBI U OTIHBbI, IBHXKXCHHUC ILIAHCT ConHeuHon

1.30 CHCTEMBl, PEaKTUBHOE JBWXCHHME >KMBBIX OPTaHU3MOB, pBIYard B TeJe
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOro JIaBICHUS Ha )KUBOI OpraHusM, IJjIaBaHHue
pBIO, BOCHPHATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMUYECKHe
BOJIHBI, I[yHaAMH, 3XO
Texnuueckue ycmpoticmea: CIHIOMETp, TaTYUKU TOJO0KEHUS, PACCTOSHUS U
YCKOPEHUs, JAWHAMOMETp, HOJIIWIHUKH, pPaKeThl, pblyar, HOJBM)KHBIM MU

131 HETIOJBYKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, TIPOCThIE MEXAHU3MBI B OBITY,

' cooOuiaroImecs cocyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKH ITpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOH HACOC, apeoMeETp, IXOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOpUH CTPOEHUs

2.1 BemectBa. Mojenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUN
BenlecTBa. Kpucramuinyeckue u amopdHsie Tena

25 JlBmwxkeHne uacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHMS YaCTHUIl C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sueprus. Pabora u Teruionepenada Kak crocoObl M3MEHEHHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunp! Temonepeaayn: TEIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHUE
HarpeBanne wu oxjaxkaeHune Ten. KommdecTBO TeIUIOTHL. Y aenbHas
TEILNIOEMKOCTb:

2.8
O=cm(t,~t,)
3aKOH COXpaHEHHs PHEPTUHU B TEIUIOBBIX IMPOIECCaX. Y PaBHEHHE TEIIOBOTO

29 Oananca:

O+0,+..=0




2.10

Ucnapenue u xonaeHcauus. MI3MeHeHue BHYTPEHHEN SHEPrUU B MPOLIECCE
ucrapeHuss M KoHjaeHcauuu. Kumnenue KuakocTu. YaenpHas TeIuioTa

napoo6bpazoBanus: L = Q/m

211

BnaxnocTtn BO3yXa

2.12

[InaBnenve u xpucraumzanus. l3MeHeHue BHYTpEHHEH SHEPruu MpH

IUTIaBJICHUU U KpUCTAJIJIM3allhuU. YV aenpHas TEII0Ta MJIaBICHUS

2.13

BHYTpeHHSISI OHCPIrus CropaHnusa TOILIWBA. VaennHas TemioTa CropaHus

torumBa: 4 = Q/m

2.14

[Tpunnume! padoTe! TerioBeix aurateneii. KIT/ remioBoro asurarens

2.15

2.16

IIpaxmuueckue pabomul

W3mepenne  yneiapbHOW — TEIJIOEMKOCTM — METaJUIMYECKOrO  LWJIMHIPA;
KOJMYECTBA TEIUIOThl, IIOJIyUEHHOTrO BOJOH KOMHATHOM TeMIEepaTyphl
(GuKCUpOBaHHON Macchbl, B KOTOpPYIO OIyIIEH HarpeTbliili IWINHAD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HAarpeThIM LWJIMHIPOM, MOCIE OMYCKAHUS
€ro B BOJy KOMHATHON TEMIIEpaTyphl; OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa;
YAETBbHOM  TEIUIOThl  IUIaBlieHUs Jipjaa. MccienoBaHue  U3MEHEHMS
TeMIepaTypbl BOJbl MPU PA3JIUYHBIX YCIOBUAX; SBJICHUS TEIUIOOOMEHA IpH

CMEUIMBAaHNUH XOJIOJHOW U ropsue BOJBL; MPOLECCa UCTIAPEHUS

Qusuueckue s6leHuUs 6  Npupode: TIOBEPXHOCTHOE HATSDKEHHE U
KaMWJUSIpHBIE SIBICHUS B MPHPOJAE, KPHUCTAUIBI B MPHPOJAE, H3ITYUCHHE
Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa

2.17

3.1

Texnuueckue ycmpoﬁcmea: KalnmnuJIsIphbI, IIPUMCEPbI HUCIIOJIB30BaHHUA
KpuCTaJljioB, )KI/IJIKOCTHI;IfI TEPMOMETP, HAaTYHUK TEMIICPATYpPbl, TEPMOC,
CUCTCMaA OTOIUICHHUA AOMOB, T'HI'POMETPLI, IICUXPOMETP, IMAPOBAA Typ61/IHa,

JIBUTATENIb BHYTPEHHETO CTOPAHMS
OJIEKTPOMAT'HUTHBIE ABJIEHUA

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B




3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa
34 Onexrpuueckoe mnojue. Hampsx€HHOCTh 3nekTpuueckoro mnosid. Ilpunumn
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn snektpuueckux 3apsiaoB. [leficTBHE 3JI€KTpUYECKOro MOJs Ha
3eKTpUYEeCcKre 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHHBIN 3nekTpuyeckuid TOK. JlecTBUsl 3iekTpuueckoro Ttoka. Cuia
Toka. Hanpsbxenue.
3.6 I =q/t,U=A/
DIEeKTPUYECKOE CONPOTUBIIEHUE. Y AEIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COEIMHEHNUE TPOBOHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:1=1+I1; Rzi.
2 2 ”
CwMmelaHHble COETMHEHUS TIPOBOJHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHoe Mose IpsIMOrO NMPOBOJHHMKA C TOKOM. JImHum
MarHuTHON MHAYKIIMHU
313 MarnuTHOe TMoJ€ MOCTOSIHHOTO MarHuTta. B3aumonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBrE MarHUTHOTO ITOJIS HA IPOBOJHUK C TOKOM




3.15

OnbiTel Papazes. SABaeHue 35eKTpoMarauTHor nHaykuu. [Ipasuino Jlenma

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIICHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMUKAIOIIETO B IMPOBOJHUKE

(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHUKA, IUIOLWIATU €Tro
MOTNEPEYHOI0 CEUECHHUS U YJEIbHOTO COMPOTUBIICHUS.
IIpoBepka  mpaBwia A DJIEKTPHUECKOTO  HANPSDKEHUS  TIPH
MOCJIEZIOBATEILHOM ~ COEAMHEHUU TIPOBOJHUKOB; TMpaBWJIa JUIS  CHIIBI
AJIEKTPUUYECKOTO TOKA TPH TNapaJUIeNTbHOM COCIHMHEHUH IPOBOJHHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qusuueckue A61eHUs 68 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE Tojie 3eMiid, Jpeid
MIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIepMETP, BOJIBTMETP, PEOCTarT,
CUETYMK DJIEKTPUYECKOM DHEPIrUU, JJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIE AIEKTPONIPHOOPHI (mpumepsr), ANIEKTPUYECKUE
NPEJOXPAHUTENIH, JIEKTPOMArHUT, 3JIEKTPOJBUTaTeNb IOCTOSHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmogenb cBeta. [IpsiMoTHHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

394 JIunza. Xop mydeii B mun3e. @okycHoe paccTosHue TMH3bL. OnTHYecKas cuia

' aum3el: D = 1/F

3.25 I'ma3 xak ontuveckas cucrema. OnTHYECKUE PHUOOPHI
Ipaxmuueckue pabomul
#i##Par##113mepeHne ONTHYECKON CHIIBI COOMpAaroIIel JTHH3BI, (OKYCHOTO

396 paccrosiHUsL coOuparomieil JMH3B (TI0 CBOWCTBY paBEHCTBA pPa3MepoOB

npeamMeTa u I/I306pa)KCHI/I$I, Koraa npeaAMET pacCIiOJIOKCH B JBOMHOM (I)OKYCG),
IMOoKas3aTeyid MPEJIOMIICHUA CTCKIIA.

##HPar###ccnenoBanue cBOMCTBa N300paXkeHUs, MOJTYYEHHOT'O C TOMOIIIBIO




coOuparomiel TUH3bI; U3MEHEHUs! (POKYCHOTO PacCTOSHHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa IPEJIOMIIEHUSI CBETOBOIO JIy4a OT yIJla IaJeHus Ha

IrpaHuIeC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3aTMCHUA COJ'IHI_[a u .HyHBI, OoBE€Ta TECII,

32! OINITHYECKHUE sIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
328 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
i1 PamunoaktuBHOCTE. Anbda-, Oera-, ramma-usznydeHus. Peaknuum ambda-u
' Oera-pacnajga
42 OmnwiTel Pesepdopaa mo paccesnuto anbda-yactuil. [lmanerapnas monenb
' aroma
4.3 CocraB atromHoOro siipa. M3oTomns
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHbie peakiyu. 3aKOHBI COXPAHEHHUS 3apsAI0BOr0 U MaCCOBOTO YHCET
Qu3zuyeckue s6NeHUs 8 Npupoode: ECTECTBEHHBIH paJMOAKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, PaTUOAKTUBHOE H3JIy4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUIN Ha OpraHU3M YeJOBeKa
47 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHIANBUAYAIBHBIH TO3UMETP,

kamepa BunbcoHna, siyiepHasi sHEpreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET
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