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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 Takxke ¢ yu€ToM (penepanbHON padoyel MporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3nke y4HUTHIBAIOTCS
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 rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUaOITNXCS.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOC00Aa MOIY4YEeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00ImIero o0pa3oBaHMs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemiennst Poccuiickoin @enepanuu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS U (POpMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3UKH JUISI 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 JTHX IeJield MmporpaMMbl 10 (U3MKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX 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 (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

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



7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3a/IaHHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOJACHUIO TEIVIOBOIO PACHIMPEHHMS Ia30B.
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 JBUKCHHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

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

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

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

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MAcCChI 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.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH 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 CBOWCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX IMPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



v ok W

© ® N o

Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

[IpoBepka runoTe3sl JIMHEHMHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA JKUJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgea 7. JiaekTpudyecKkue 1 MAarHUTHbIE SIBJICHUSI.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonencTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TE€IIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHnmn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 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.  DJEKTPUYECKOE  HaIpPSHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Uenu U NOTPEeOUTENH 3IEKTpUUecKoi 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

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

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

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAaHEHMS JIEKTPUYECKHUX 3apsI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNeKTpOreHepaTop MOCTOSIHHOIO 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.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MAapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
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. OnbITEI IO  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon m vacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHUs, ChUila
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

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

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

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

Mexannueckass paboTra W MOIIHOCTB. PaboTa CHJI TSIKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tena OT MacChl Telna U ACUCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITYJIbCa IIPA HEYTIPYTOM B3aUMOJICVCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

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

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JABMXKEHUHU 10
HAKJIOHHOM TIOCKOCTH.

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

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHO1a KOIeOaHWi MPYKUHHOTO MasiTHUKA.

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. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
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  moxenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

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

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. /ucnepcus ceera.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxxeHui ¢ TOMOUIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaXEHHUs CBETOBOIO Jiydya OT yrJia
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIBI COOMpAroLIeit
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 muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEeHHE cBeTa aToMOM. KBaHTHI. JIMHEeWYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHne aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sngpa. HWsoromsl. PannoaxtuBHBIE
npespaiuenus. [lepuoa noxypacnaga 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. J[eWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHHs IPpUPOIHBIX 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-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



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

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOIO paszena peaausyercs
3a cuér TOro, 4yTo OOyyaroluecs 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 UCCIEOBAHUS (PU3UUECKUX SBIICHUH, 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
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS BCEX MU3BECTHBIX 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 JIOCTWKEHHUE JTUYHOCTHBIX, 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 MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM O00OPYJIOBAHHUEM 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, Topoja, Kpas) TEXHOJOTMYECKOW 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 - OpHEHTAIMS Ha TMPUMEHEHUE (U3NYECKUX 3HAHWM IS pelIeHHs] 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA 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 B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

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

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

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

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA 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  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
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
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM 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
YCIIOBUSIX Y KOHTEKCTaX.

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, AuarpaMMaMi, HTHOU rpauKoi 1 X KOMOMHALIUSMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

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
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

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



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIIBTAThI BHIIOJTHEHHOTO (PH3UYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh POJM, OOCYXJaTh MPOLECCH 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 CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
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  PA3NMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(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 IIPEIaracMble BAPUAHThI PELICHU;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS]) Ppe3yibTaToOB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

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 YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYIoOrO.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAadya AaBJICHUA TBEPABIMU TEIaMHU, XUIKOCTSIMU 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  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y 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, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M TOTEHIMalbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
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» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
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 TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE 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 BEIMYMHBL: Ha OCHOBE aHajIM3a
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,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOLIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaMm;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, 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 HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU 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
yIPYrOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
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 Y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKLIUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIMHAMOMETD, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMS (DU3UYECKUX 3HAHUM B TOBCEIHEBHOMU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HWCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUUICHUE ITPE3EHTALINEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE 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 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINHWCAHMID HMX XAPAaKTEPHbIX 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 mpupoiae, uznydeHue ColiHIa, 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, MOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

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



MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBJIEHUE IIPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3MYECKyI0 BETUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUH
CTPOEHUS BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MOJEeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YMHCIE 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;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTH PACUETHl M CpPABHHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLECHUBATh MPABUIBHOCTh 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 MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHHH OT LIBETa HU3Tydarollen (morionarouei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYITHPOBATH BHIBOIBI;
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;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHUK, OT HANOpsDKEHUS Ha  IPOBOJIHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOMUIl M TIpauKOB,
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 MPEII0KEHHON MHCTPYKUUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HX oONUcaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



NPUBOAUTh  NPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  TIPUMEPax)
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 (U3HNUECKOTO COJICpPKaHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOTO  CONEpKaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYTVICHUE 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, AaJeKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJA] B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

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

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsi SHEPTETHKA,

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



TeJ, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarouume u
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JHUCIEpCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO 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 (PU3NUECKHE SIBICHUS B IPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE ICUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEepeMEIleHUEe, MyTh, YIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DSHEPrus, TOJHAsS MEXaHW4YecKash SHEeprus,
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,
0003HaueHUs W €IUHUIIBI (U3HUECKUX BEIUYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs 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



OpU SACPHBIX PEAKIMIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
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€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHajW3a YCIOBUS 3aJladyd 3alUChIBATh 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, KOTOPHIE MOXXHO PEUIUTh TMPU TOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(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, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE 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):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY W3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HU3MEpPEHHUs
(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 JJUHBI HUTH, 3aBUCUMOCTHU
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 TaOMMI U TpadUKOB, eNaTh BHIBOJbI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYeckas padoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEIIOKECHHON MHCTPYKIIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBI HCTOUHUK
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:
CHHUIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
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  MpUMEpPbl  (HAXOAUTh  HMHGOpPMALMIO O  MpUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (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 WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



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

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUHN YYE€OHBIX 33aJaHUN HAy4YHO-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 COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar W3y4yaeMoro pasiena (U3HKM W CONPOBOKIATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.

B ¢enepanbHBIX M perMOHAJBHBIX MPOLEAYPAX OLIEHKH Ka4ecTBa
0o0pa3oBaHMs HCMOJIb3YeTCH NepevyeHb (KOAU(PUKATOP) pacnpeaeieHHbIX 10
KJIAcCaM NpoBepsieMbIX TPeOOBAHMH K Pe3yJIbTATAM OCBOCHUS OCHOBHOM

Oﬁpa3OBaTeJII>HOl7[ nporpaMMmbl OCHOBHOI'O o01ero 06p330BaHl/lﬂ H 3JICMCHTOB

coJepkaHus Mo (pu3nKe

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI OCBOEHUS
OCHOBHOI1 00pa3oBaTe/JIbHOM MPOrpaMMbl OCHOBHOI'0 001IIEr0

oOpa3oBanus (7 kjacce)

Kon [IpoBepsieMble PeAMETHBIE PE3YJIBTATHl OCBOCHUS OCHOBHOMU
IpoBEPsEeMOro| 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHus
pe3yJabTara

1.1 MCTI0JIb30BaTh U3y4YE€HHBIC MMOHITHUS

1.2 pa3nuvaTh SBJICHUS MO ONMHMCAHUIO WX XapaKTEPHBIX CBOWCTB M HA
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUC

1.3 pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MYECKHX SBICHHHA B
OKPYKaIoIeM MHpE, B TOM YUCIIe (U3NUECKHE SIBJICHUS B MPUPO/IE,
Py OSTOM TMEPEBOAUTH TMPAKTHUYECKYIO 3aJady B y4eOHYIO,
BBIZICISITH  CYIIECTBEHHBIE CBOWCTBA (NMpU3HAKH) (PU3NIECKUX
SIBJICHUI

1.4 OMHCHIBATh W3YYCHHBIC CBOWCTBA Tel M (DU3MYECKUE SBICHUS,

MCIIOJIb3Y s (1)1/131/Iqec1<ne BCIIMYMWHBI, IIPpHU OIIMCAHHUU IIPABHIIBHO
TPAKTOBATb Q)HSHQCCKHI\/’I CMBICJI HCIIOJIB3YCMbIX BCJIIMYWH, HX

0003HAYECHUA WU CIAHUHUIIBI (1)I/ISI/IIICCKI/IX BCINYMWH, HaxXOAUTh




(opMynbl, CBS3BIBAIONIME JIAHHYIO (U3UYECKYI0 BEJIUYUHY C
NMPYrUMU  BEJIMYMHAMHU,  CTPOUTH  rpaduKu  U3Y4YEHHBIX
3aBUCUMOCTEN (U3MUYECKUX BEIUYUH

1.5

XapaKTEepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBJICHUS U MTPOLIECCHI,
MICTIONB3Yys. M3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO
(opMyTUPOBKY 3aKOHAa U 3alKChIBaTh €ro MaTeMaTUYEeCKOe
BBIPAKCHUE

1.6

OOBACHITH (PU3UIECKUE SBICHHSI, TIPOIIECCHI U CBOWCTBA TEJN, B TOM
YUCJIE€ W B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa: BBISBISATH MPUUYUHHO-CIE/ICTBEHHBIE CBSI3H, CTPOUTH
00bsicHeHHe U3 1 - 2 JOrMyeckux IIaroB ¢ omopod Ha 1 - 2
M3YYEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUU, (PU3NYECKUX 3aKOHA
WJIH 3aKOHOMEPHOCTHU

1.7

pelaTh pacuyeTHhIE 3a1a4u B 1 - 2 NEMCTBUS, UCMIOJIB3YS 3aKOHBI U
bopmyIibl, CBsI3bIBalONIME (U3NUYECKUE BEIWYMHBI: HAa OCHOBE
AQHalv3a YCJIOBHsA 3aJa4yd  3allACBIBATH KPATKOE  YCIOBHE,
MOJCTABIATh (PU3MUECKHUE BEJIMYUHBI B (DOPMYJIBI U MPOBOIUTH
pacyeThl, HAXOJWUTh CIPABOYHBIC JaHHBIC, HEOOXOAUMBIE IS
pElICHUsT  3a7ad, OLEHUBATh PEAIMCTUYHOCTh  IOJTYYEHHOH
(br3UYECKON BEJIMUYUHBI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(bU3MUEeCKUX METOJOB, B OINKWCAHUM UCCJICIOBAHUS BBIJCISTH
MpoBepseMOe  MpEANoJioKeHue  (TUMOTEe3y), pa3iuyarb |
MHTEPIPETUPOBATh MOJYYCHHBIA PE3yNbTAaT, HAXOAUTH OLIMOKU B
XOJI€ OIBITA, JAEJIATh BBIBOJABI 10 €r0 pPe3yJbTaram

1.9

MPOBOJIUTH OIBITHl MO HAOMIOACHUIO (PU3WYECKHUX SIBJICHUN WU
(u3nuecKkux CBOMCTB Ten:  (QOpMyJIHpOBaTH  MPOBEPSEMbIE
MPEANOJIOXKEHNU, COOUpaTb YCTAaHOBKY W3  MPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBLITIOJIHATH MPSMbIE U3MEPEHUS C MCTOJIb30BAHIEM aHAJIOTOBBIX U
U (POBBIX TPUOOPOB, 3aAMUCHIBATH MTOKA3aHUS IPUOOPOB C YUETOM
3aJIaHHON aOCOJTIOTHOM MOTPENTHOCTH U3MEPEHUN

1.11

[IPOBOJINTH HCCJICIOBAaHUE 3aBUCHMOCTH OJHOM  (pu3Mueckoit
BEJIMYMHBI OT APYrOd C HCIOJB30BAHUEM IMPSMBIX H3MEPEHUH,
Y4acTBOBaTh B IUIAHWPOBAHUHU y4€OHOTO MCCIEAOBaHUs, COOUpaATh
YCTAHOBKY M BBINOJHATh W3MEPEHUs, CIeAys MpeasoKEeHHOMY|
1aHy, (UKCUPOBATh PE3YJbTaThl IOJYYEHHOW 3aBUCUMOCTH
(u3HUEeCKUX BETMYUH B BHUJI€ NIPEIJIOKEHHBIX TaOIHI] U TPa(UKOB,
NieNaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEAOBAHUS

1.12

MPOBOJINTH KOCBEHHBIC M3MEPECHHS (PU3MUECKUX BEIUYUH, CIEITYs
[PEUIOKEHHONM HMHCTPYKLMU: IIPA  BBINOJHEHUA HW3MEPECHUU
coOUpaTh IKCIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCIISITH 3HAUCHHUE

MCKOMOMW BEJTUYUHBI




1.13

COONIOMaTh TpaBWJIa TEXHUKH OE30MacHOCTH TMpu padore C
TabopaTopHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh MPUHUUIBl JAEUCTBUS MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, XapakTE€pU30BaTh IPUHLHUIBI JEHCTBHUS HN3YYCHHBIX
MprOOPOB U TEXHUUYECKUX YCTPOWCTB C MOMOIIBI0 UX OMHCAHUS,
MCIIONB3YSl 3HAHUS O CBOWCTBaXx (PU3UYECKUX SBJICHUA U
Heo0X0uMBbIe (PU3MUECKHUE 3aKOHBI M 3aKOHOMEPHOCTHU

1.15

MPUBOANTH TPUMEPHl (HAXOAWTHh WH(MOpPMAIMIO O TpUMEpPaAX)
MPAKTUYECKOTO  WCIOJB30BaHUS  (U3MYECKUX  3HAHUH B
MOBCEAHEBHOM KU3HU i1 oOecnedeHus: 0e30MacHOCTH IpH
oOpamieHun ¢ npubopaMd M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsI 3J0pOBbSI U COONIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHHSI B OKPY>KalOIlleH cpeJie

1.16

OCYLIECTBJIATH OTOOP UCTOYHUKOB MH(OpMauu B ceTu IHTEepHET B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCS 3HAHUW U MYTEM CPAaBHEHUS Pa3IMYHBIX HUCTOYHHKOB
BBIJCISTh MH(DOPMALUIO, KOTOpas SIBJISIETCS MPOTUBOPEYUBON HIIU
MOYET OBITh HEJJOCTOBEPHOM

1.17

MCIIOJIb30BaTh TIPU  BBIMOJTHEHUM YYEOHBIX 3aJlaHUid HAy4HO-
MOMYJISIPHYIO JIUTEpaTypy (GU3HUUECKOTO COJIepKaHUsl, CIIPABOYHBIC
MaTepualbl, pecypcbl cetd VHTepHeT, BianeTh NpUEMaMHU
KOHCIIEKTUPOBAHUSA TEKCTa, NpeoOpa3oBaHuss WHGOpMAIMN U3
OJTHOM 3HAKOBOU CUCTEMBI B JIPYTYIO

1.18

co3JaBaTh COOCTBEHHbIE KpAaTKHE MHUCbMEHHbIE U  YCTHBIE
COOOIIEHUsT Ha OCHOBE 2 - 3 UCTOYHUKOB HH(pOpManuy
(bM3HUECKOro coJep KaHusl, B TOM YHCIIe MyOJUYHO J1eTaTh KpaTKHUe
COOOIIEHUS O pe3yibTaTax MPOEKTOB WM Y4E€OHBIX HCCIIEJOBAaHUH,
[pA O3TOM TPaMOTHO HCIMOJIb30BaTh W3YYCHHBIM MOHATHUINHBIN
anmapaT  Kypca  (U3UKHM,  CONPOBOXAATh  BBICTYIUJICHUE
[IpE3CHTALUEN

1.19

[P BBIOJIHCHUW  y4EOHBIX IIPOCKTOB W HCCIICIOBAaHUM
pacrpefieiaTh O00sS3aHHOCTH B TpPyIIe B COOTBETCTBHH C
[MOCTABJICHHBIMHM 3ajJlauyaMH, CJCAUTh 3a BBIIOJHECHUEM IIJIaHA
MeficTBUI, AaJeKBaTHO OILECHUBATh COOCTBEHHBLI BKJIAJ B
eI TeIbHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE

B3aMMOJECHCTBHUE, YUUTHIBASI MHEHHUE OKPYKAFOIINX

IIpoBepsiemble d1eMeHTBI coAep:kaHus (7 Kiaace)

Kon

Kon [TpoBepsieMbie 3IEMEHTBI COAEPKAHUS
pazzena|3JIeMeHTa

1 | ®U3UKA U1 EE POJIb B I[IO3HAHMNIM OKPYKAIOIIIEI'O MUPA

1.1 |CIDH3HKa - HayKa o npupoje. ABneHus npupoasl. u3znyeckue




LIBJICHH S MECXaHHNYECCKUC, TCIIJIOBBIC, OJICKTPHUYCCKHC,
MAarHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2 |®usudeckue BenuuuHbL. M3MepeHue (QU3NYECKUX BEIMYMH.
Dusnyeckue IPUOOPHI. [TorpemHocTs U3MEPEHUM.
MexayHapoaHasi CHCTEMA €UHUII

1.3  |EcTecTBEHHO-HAay4HbIIi METOJ TO3HAHWS: HAOIIOACHHE,
[MOCTAHOBKA HAy4YHOTO BOIIPOCA, BBIABMKCHHE THUIOTE3,
ODKCIIEPUMEHT [0  IPOBEPKE  TUIOTE3,  OOBICHCHUE
HaOII0AAEMOr0 SIBJICHUS

1.4 |Onucanue GU3NYECKHUX SBICHUMN C TIOMOIIBIO MOJIeIeH

1.5 [[Ipaktuueckue pabOTHI:

3mepenue paccTosiHUM.

3mepenne o0bema )KHJIKOCTH U TBEPAOTO TENa.

Ornpenenenne pa3MepoB MajbIX TEI.

3mepenne TeMmepaTypbl TOpPU  [OMOIIM  KHAJIKOCTHOTO
TEPMOMETPA U TATYUKA TEMIIEPATYPbI

[IEPBOHAYAJIbHBIE CBEJAEHN O CTPOEHNU BEIIIECTBA

2.1 |CtpoeHue BemecTBa: aTOMbl M MOJEKYJbI, HUX pa3Mephl.
OnbITH, JOKA3bIBAIONINE TUCKPETHOE CTPOCHUE BEIIECTBRA

2.2  |/IBmwkenue yactull BemecTBa. CBS3b CKOPOCTH JBHKCHUS]
yacTul| c Temneparypoi. bpoyHoBckoe nBuxkenue, iuddysus

2.3 |B3aumMmomeWcTBHE  YACTHI[  BEIIECTBA: MPUTHKEHUE |
OTTAJIKHBAHUE

2.4  |ArperaTHple = COCTOSIHUS  BEILECTBA: CTPOCHUE  Ta30B,
PKUJKOCTEN M TBEPIbIX (KpUCTAUIMUECKUX) Tel. B3anmocBs3b
MEXJY CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5 |Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI

2.6  [[IpakTudeckue pabOTHI:

OneHka nuaMerpa aToMa METOJIOM PAAOB (C MCIIOJIb30BAHUEM
(doTorpaduii).

OnbIThl IO HAOTIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITel 110 OOHAPYXKEHHIO JCHCTBUSA CHUJI MOJIEKYJIIPHOTO
NPUTSHKEHUS

JIBIDKEHWE 1 B3AVMOJIEMUCTBUE TEJI

3.1 |[MexaHudeckoe IBIKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE
NIBIDKEHUC

3.2 [Cxopocth. CpemHsass CKOpPOCTh MpH  HEPABHOMEPHOM
NBIDKEHUW. PacdeT myTH U BpeMEHU ABHKCHUS

3.3  |[fIBnenue uHepuuu. 3aKOH MHEpIUH. B3anmoelicTBre TN Kak|
MpUYMHA W3MEHEHHS CKOPOCTH JIBIDKEHMsI Tel. Macca Kak
Mepa HHEPTHOCTH TeJla

3.4 [[InotHocTh BemiecTBa. CBSA3h TUIOTHOCTH C KOJUYECTBOM




MOJICKYJ B €IJMHHUIIE 00BbEeMa BEIIECTBA

3.5 |Cuna Kak XapakTepUCTUKA B3aUMOACHCTBUS Te

3.6  |Cuna ynpyroctu u 3akoH ['yka. MI3MepeHue CHUiibl C TOMOIIBIO
TMHAMOMETpPA

3.7 |[flBmenue TaAroTeHHMs W cuia TsbkecTH. Cuila TSOHKECTH Ha)
npyrux miaHerax. Bec rema. HeBecomocTs

3.8  |Cuna tpenus. TpeHue ckoybxeHUs U TpeHue nokos. TpeHue B
NPUPOJE U TEXHUKE

3.9 |CnoxeHue cujl, HaOpaBJCHHBIX MO OJHOW  MPSMOM.
PaBHOZIEHCTBYIOIIAS CHIT

3.10 [[IpaxTuueckue pabOTHI
OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapuKa B
PKUIKOCTH, MOJEIH DJICKTPUYCCKOTO aBTOMOOWIISI W TaK
majee).
OrnpeneneHue cpeaHed CKOPOCTH CKOJIbKEHHsSI OpycKa WIH
[IapyKa Mo HaKJIOHHOM MIOCKOCTH.
Ornpenenenre MIOTHOCTH TBEPIOTO Tea.
OnbITHl, JEMOHCTPUPYIOIIUE  3aBUCHMOCTh  PACTSKEHUS
(medopmarun) Ipy>KUHBI OT IPUIIOKEHHON CHJIBI.
OnbITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI TPEHUS
CKOJILKEHHUSI OT Beca Tejla M XapakTepa COMPUKACAIOIIUXCS
[MOBEPXHOCTEN

3.11 |Dwusuyeckue SBICHUA B TPHUPOJEC: TPHUMEPHI JBMKCHHUS C
Pa3IMYHBIMA CKOPOCTSIMM B JKHBOM W HEXUBOW IIPUPOJIE,
NEHCTBHE CUJIBI TPCHHS B IPUPOJIC U TEXHUKE

3.12 [Texuuueckue yCTpOWUCTBA: TUHAMOMETD, MOIIUITHUKU

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEU U TA30B

4.1 |laBnenwe TBepmoro Tena. CrnocoObl yMEHBIICHUS U
VBEJTMYCHMS TaBJICHHUS

4.2 |llaBienue rasza. 3aBHCUMOCTh JaBJICHHS Tra3a OT 00ObeMa,
TeMITepaTyphl

4.3 [[lepemaua nmaBieHHUS] TBEPABIMH TEJIaMH, S>KUIKOCTIMU U
razamu. 3akoH ITackas. [THeBMaTuyeckue MalimHbl

4.4  [3aBUCHUMOCTH JTaBJICHUS JKUIKOCTH OT TTyOWHBL.
['unpoctatnueckuit  mapagokc. CooOmarmmuecss COCY/IbI.
[ mnpaBnuyecKre MEXaHU3MbI

45 |Atmochepa 3emnan u armocdepHoe nasineHue. IIpuunHbI
CYIIECTBOBaHUS  BO3AYIIHOW o0oyioukn 3emun.  OmbIT
Toppudenau. 3aBUCHMOCTh aTMOC(EPHOTO JaBJICHHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

4.6 |U3mepenue armochepHoro maBieHus. I[lpubopbr  mis
M3MEpeHUs aTMOC(HEPHOTO TABJICHHUS

4.7 JlelicTBHE KUIKOCTM M Ta3a Ha MOTPYKEHHOE B HUX TEJO.




BritankuBatonias (apxumeioBa) cuiia. 3aKoH Apxumesaa

4.8

[ LtaBanue Ten. BoznyxormiaBanue

4.9

[IpakTHueckue padoThI:
lccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOAE OT 00BeMa
[MOrPYKEHHOMW B JKHJIKOCTh YaCTH TeJa.

OrnpeneneHre BbITAIKUBAIONIECH CUIIbI, IEHCTBYIOIIEH Ha TEJO,
[OTPY>KEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKHABAOIIEH CHUJIBI,
NEMCTBYIOIIEN HA TEJO B KUJIKOCTH, OT MACChI TeJa.

OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH BBITAJIKUBAIOIICH
CUJIBI, JICUCTBYyIOIIEH HA TEJIO B XKHUIKOCTH, OT 00beMa
MMOrPY>KEHHOM B JKMIKOCTh YacTH TeJla W OT IUIOTHOCTH
PKUJIKOCTH.

KoHcTpynpoBaHue apeomMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U
OITPEICIIEHUE €€ TPY30IIOBEMHOCTH

4.10

du3znyueckue SBICHUS B MPUPOJIE: BIUAHHE aTMOC(EpHOro
TaBJICHUS HA )KMBOM OPraHM3M, TUIABaHUE PbHIO

4.11

TexHuuecKue  YCTpOMCTBa:  COOOMIAIOIIMECS  COCYABL,
YCTPONCTBO BOAOIPOBO/IA, THAPABINYECKUN MPECC, MAHOMETP,
GapoMeTp, BBICOTOMED, OPIITHEBON HACOC, APEOMETP

PABOTA,

MOIIHOCTD, SHEPT'UA

5.1

Mexannueckas paboTa

5.2

Mexannuyeckas MOIIIHOCTD

5.3

[IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IIOCKOCTb.
[IpaBrIO paBHOBECHS pblUara

5.4

[ IpuMenenre mpaBuiIa paBHOBECHs pbldara K 00Ky

5.5

"3omotoe mpaBuio" MexaHuku. KoddduimeHt mone3Horo
NeicTBUS MexaHu3MOB. [IpocTbie MexaHu3mMbl B OBITY U
TEXHUKE

5.6

[ToTeHMaIbHASA SHEPTUU TEJA, TOJHATOrO HaJl 3eMJICH

5.7

Kunernueckast sHeprus

5.8

[lonmHass MexaHWYecKast OHCPIHU:. 3aKOH H3MCHEHHUS WU
COXPAHCHHA MEXaHUYECKOU OHCPI'UHU

5.9

[IpakTuueckue paboTHI:

Onpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM
IBH)KEHUU TEJa MO TOPU30HTAIBbHON MTOBEPXHOCTH.
ccnenoBanue yciioBUl paBHOBECHUS pbluara.

MN3mepenne KII/] HakIOHHON INTIOCKOCTH.

3ydeHne 3aKkoHa COXpaHEHHs] MEXaHUYECKOW SHEPTUU

5.10

Dr3nUYeCKUe SIBIICHUS B IPUPOJIE: PbIYArd B TEJIE YEIOBEKA

5.11

TexHuuecknue  yCTpOMCTBA:  pblyar,  IOJABWXHBIA WU
HEMOJBIKHBIA  OJIOKM, HAKJIOHHASI IIJIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY




IIpoBepsieMble TpeOOBAHUSA K Pe3yJabTATAM OCBOEHHSI OCHOBHOM

oOpa3oBaresibHON MporpaMmsl (8 KJ1acc)

Kon
MIPOBEPSEMOTO
pe3yabTara

[TpoBepsieMbIe TpeIMETHBIC PE3yIbTaThl OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMbI OCHOBHOTO 001IIeTo 00pa3oBaHus

1.1

M CIIOJIb30BaTh ITIOHATHUA

1.2

pas3/indaTb ABJICHUA 110 OIIMCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPHUPYIOINUX JAHHOC (1)I/IBI/I‘IGCKO€ SABJICHHC

1.3

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3NUECKUX SIBJICHUN B
OKpY>KaIOIlleM MUPE, B TOM 4Hciie GU3NYECKUE SBICHUS B IIPUPO/IE,
OpU 53TOM MEPEBOJUTH MPAKTHUUECKYIO 3aJadyy B Yy4eOHYIO,
BBIJICJISITH CYIIECTBEHHbIE CBOWCTBA (NIPU3HAKH) (PU3NYECKUX
SIBJICHUI

1.4

OTNUCHIBATh H3YYCHHbIC CBOMCTBA TEJ W (PU3MYECKUE SIBJICHHUS,
MCTIONB3YS (PU3MYECKUE BEIWMYUHBI, MPU OMUCAHUM MPABUILHO
TpakTOBaTh  (PU3MYECKUA CMBICI  HCIOJb3YEeMbIX  BEIUYMH,
0003HAaUeHUA U €IUHUIIBI (U3NYECKUX BEIUYUH, HAXOAUThH
(bopMyIbl, CBS3BIBAIONIME JIaHHYIO (DU3MYECKYIO0 BEJIMYUHY C
NMPYTUMU  BEJIMYMHAMHU,  CTPOUTh  rpaduKu  M3YYCHHBIX
3aBUCUMOCTEN (U3MUECKUX BEIUINH

1.5

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHHS U MIPOIIECCHI,
MICTIONB3Ys. M3YYEHHBIE 3aKOHBI, HPH 3TOM JaBaTh CIIOBECHYIO
(OpMyIHpPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKCHUE

1.6

OOBSACHATH (PU3NUECKHUE MPOIIECCHI U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalliii TMPaKTHKO-OPUEHTHUPOBAHHOTO XapakKTepa:
BLISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
13 1 - 2 JJOrMYEeCKuX II1aroB ¢ MOMOIIbIO 1 - 2 U3y4yeHHBIX CBOMCTBA
(bu3HUecKuX ABJICHUM, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTU

1.7

peniaTh pacyeTHbIEC 3aa4u B 2 - 3 JIEMCTBUSI, UCIOJb3Ysl 3aKOHBI U
bopmMynbl, CBA3bIBatONME (U3MYECKUE BEIMYMHBI: Ha OCHOBE
AHAJIN3a YCIIOBHS 3aJa4M 3allMChIBATh KPATKOE YCJIOBHUE, BBISBIIATH
HEIOCTATOK JAHHBIX JJIA pelIeHus 3a7adyu, BhIOMpATh 3aKOHBI U
(bopMyIibl, HEOOXOIUMBIE JJIS €€ PEeIIeHHUs, TPOBOJUTh PAcCUeThl U
CpaBHMBATh TMOJyYCHHOE 3HA4YCHUE (PU3MUECKON BEIMYUHBI C
M3BECTHBIMU JTaHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTHh MPU MOMOITU
(u3HUeCKMX METOAOB, WCIIOJNB3ysl OINHUCAHUE HCCIICIOBAHMS,
BBIJICIISITH IIPOBEPSIEMOE MIPEIIOI0KEHNUE, OLICHUBATH
[MPaBUJIBHOCTh TOPSAJIKA MPOBEICHUS MCCIEIOBAHUA, JEiaTh

BBIBO/1bI




1.9

[IPOBOJUTH ONBITHl MO HAOIIONEHUIO (DU3NYECKUX SBJICHUM WIH
(du3nueckux CBOMCTB  Ten:  (QOpMyJIHpOBaTH  MpPOBEpsieMbIe
MPEANOIOXKEHUsA, COOUpaTh YCTAaHOBKY M3  MPEIIOKEHHOTO
000pyIOBaHUsl, OMMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIbI

1.10

BBITIOJHATh MPSIMbIE U3MEPEHUSI C HCMIOJIb30BAHUEM aHAJIOTOBBIX
MpUOOPOB ¥ JAaTYUKOB (PU3WYECKMX BEIUYMH, CpPaBHHUBATh
pEe3yNbTaThl M3MEPEHUH C y4YeTOM 3aJaHHOW  aOCOJIOTHOH
MOTPEIIHOCTH

1.11

MPOBOAWTH HCCIEAOBAHHE 3aBUCUMOCTH OJHOW  (pu3MUecKon
BEJIMYMHBI OT JPYrod C HCHOJB30BAaHUEM IPSIMBIX H3MEPECHHIA:
[UIaHUPOBATh HCCIIEI0OBaHUE, COOMpaTh YCTAHOBKY U BBINOJIHSTH
M3MEpPEHMsI, CIeays NpeIoKEHHOMY IUIaHy, (DUKCHpPOBATh
pE3yJabTaThl IOJIyY€HHOM 3aBUCUMOCTH B BUJI€ TaOJINII U IpaUKOB,
Nie1aTh BBIBOJIBI 10 PE3YJIbTaTAM MCCIIEAOBAHUS

1.12

MPOBOJIUTh  KOCBEHHBIE  HM3MEpPEHUs (PU3NYECKUX  BEJIUYMH:
[JIaHUPOBATh  HM3MEpPEHHUs, CcoOUpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHENYys NPEMIOKEHHOM HWHCTPYKLUWH, W BBIYUCIATH
BHAYEHUE BEJINYNHBI

1.13

coOnIo/IaTh TMpaBujla TEXHUKH Oe30macHOCTH TMpu  paboTe C
1abOpaTOPHBIM 000PYAOBAaHUEM

1.14

XapaKTepU30BaTh MPHUHLMIIBI JCHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa WX OIHCAaHHUs, UCIOJIB3Ys
BHAHWA O CBOWMCTBAX (U3WYECKUX SIBICHUH U HEOOXOIAUMBbIE
(pu3HUecKre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh POCTHIE TEXHUYECKUE yCTPOMCTBA "
M3MEpUTENbHBIE TPUOOPHI MO CX€MaM M CXEMATHYHBIM PUCYHKaM,
COCTABJISITh CXEMbI DJIEKTPUYECKHUX LIETIEH C MOCIIEeIOBATEIbHBIM U
MapajyieIbHbIM COEAMHEHUEM D3JIEMEHTOB, pa3iinyas yCIOBHbIE
0003HAYEHHUS FTIEMEHTOB JIEKTPUUECKHUX LeNei

1.16

MPUBOAUTH TPUMEPHl (HAXOAUTh HWHOOPMAIMIO O TPHUMEPAX)
MPAKTUYECKOTO  HMCMOJb30BaHUS  (U3MYECKMX  3HAHWM B
MOBCEAHEBHOM KU3HMU JJIsi oOOecriedeHus: Oe30MacHOCTH TIpH
oOpamieHn ¢ npubopaMu U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs 3/0pOBbS M COOJIOJEHUS HOPM DKOJIOTUYECKOTO
[MOBEACHUS B OKPYKAIOIIEH cpee

1.17

OCYILECTBIIATh MOUCK HHGOpMaAUU (PU3HUYECKOTO COJEpKaHUs B
cetu HHTEepHET, Ha OCHOBE MWMEIOIIMXCA 3HAHUM U IIYTEM
CpaBHEHMS JOTOJHUTEIbHBIX UCTOYHUKOB BBIICIISITH HH(OPMALIHIO,
KOTOpasi  SIBISETCS  MPOTUBOPSYMBOM  MIIM  MOXET  OBITh
HEIOCTOBEPHOU

1.18

MCIIOJIB30BaTh TIPU  BBIMOJHEHUM Y4YEOHBIX 3aJlaHUid HAy4YHO-
MOMYJISPHYIO JIUTEPATypy (PU3UYECKOTO COACPIKAHUS, CIIPABOYHBIE

MaTtepuaiabl, pecypchl cethu VHTEepHEeT; BIaJeTh NpPUEMaMU




KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3zoBaHuss HHGOpMAIMU U3
OJIHOW 3HAKOBOW CUCTEMBI B IPYT'YIO

1.19

co3/aBaTh COOCTBEHHbIE TMHUCHMEHHbIE M  KPAaTKUE YCTHBIC
cooO1ieHus, 06001as UHPOPMAIIUIO U3 HECKOJbKUX HCTOYHUKOB
(bU3UYEeCKOT0 COACpXKaHUSA, B TOM YHUCJIE MyOJUYHO TPEACTABIISATH
pEe3yJIbTaThl MPOEKTHOM WIIA MCCIEA0BATENBCKON AEATEIBHOCTH,
[PX DTOM TIPAMOTHO MCIIOIB30BaTh M3YYEHHBIM TNOHITUHHBIN

anmapar  Kypca  (U3UKH,  CONPOBOXKIATh  BBICTYIUICHUE
[pe3eHTalen

1.20

pY  BBIIOJIHEHUM  Y4EOHBIX TMPOEKTOB M  HCCIEAOBAHMIA
(bu3MUEeCKUX MPOILIECCOB pacHpenesiTb 00sI3aHHOCTH B TPYIIE B
COOTBETCTBMM C TOCTaBJICHHBIMU  3aJladyaMu, CIEIUTh 34
BHITIOJIHEHUEM IJIaHA JIEUCTBUI U KOPPEKTUPOBATH €r0, aJIeKBATHO
OIICHMBATh COOCTBEHHBIM BKJIaJ B JIESITEIBHOCTh TPYIIIIHI,
BLICTPaUBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBUE, IPOSBIISS
FOTOBHOCTB Pa3peliaTb KOHPIUKTHI

IIpoBepsiemMble d1eMeHTBI coAep:KaHud (8 Kiace)

Kox
pazaena

KOI[ HpOBepHeMBIe QJICMCHTHI COACPKAHUA

QJICMCHTAa

6

TEIIIOBBIE ABJIEHMA

6.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOpUN
CTpoeHus BemecTsa. Macca u pasMepsl MOJIEKYJ. OIBITBI,
[MOATBEPKAAIOIINE OCHOBHBIE ITOJIOKEHHS  MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

6.2 [Monenu TBEpAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHHMA
BemecTBa. Kpucrammueckue u amopdHbie Tena

6.3 |OObsicHEeHHE CBOWCTB Ta30B, JKHJIKOCTEH WU TBEPIBIX TEJN HA
OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKON TEOPUH

6.4 |CmaunMBaHWE W KaWJUIAPHBIC SIBJICHUS

6.5 [TemoBoe pacmmpeHue u CKaTue

6.6 [Temmeparypa. CBS3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO
TTBIKEHUS YaCTHI]

6.7 Buyrpenusis oHeprusi. CrnocoObl H3MEHEHUS BHYTPEHHEU
DHEPTUU: TETJIoNepeaya U COBEPIICHHE padOThI

6.8 [Buael Temomepenavyd:  TEIJIONMPOBOJIHOCTH, KOHBEKIIHS,
M3ITydeHUE

6.9 |KommdecTBo TemoThl. Y ienbHAas TEIIOEMKOCTh BEIIECTBA

6.10 [TemooOMeH W TETUIOBOE paBHOBECHE. YPaBHEHHE TETIOBOTO

OajtaHca

6.11 |[[ImaBnenwe W OTBEpACBAHWE KPUCTALIUYECKUX BEIIECTB.

YIIGJ'II)HEUI TCILIOTA IIJIaBJICHUA




6.12

[lapooOpa3oBanue u koHaeHcauus. Mcmapenue. Kumnenwe.
YnenpHas ~— TemoTa  NapooOpa3oBaHMS. 3aBUCUMOCTD
TeMIIepaTyphbl KUTIEHUS OT aTMOC(EPHOTo AaBICHUS

6.13 [BmaxxHocTh BO3IyXa

6.14 [Dueprus TormnBa. Y ieabHas TEIJIOTAa CTOPAHUS

6.15 [[Ipunmunsr paGotsl TerumoBbix npurateneit KIIJ[ termioBoro
nBuratens. TeroBble OBHUraTeldd M 3allUuTa OKpYyKaroule
Cpelsbl

6.16 (3axkoH coxpaHEHHs W MpEBpAlllEHUs SHEPIMH B TEIJIOBBIX
npoueccax

6.17 [[IpakTuueckue pabOTHL:
OneiTel MO OOHApPYKEHUIO JEHCTBUS CHUJI MOJEKYJISIPHOIO
[PUTSHKEHUS.
OnbITHl IO BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAPEHHON COMM WIIU
caxapa.
OneITel 10 HAONIOACHHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B,
PKUIKOCTEN U TBEPIBIX TEJ.
Omnpenenenne AaBieHUs BO3Ayxa B OajsIOHE LIIPULIA.
OnBITHI, AEMOHCTPUPYIOIIHE 3aBUCHMOCTb JAaBJICHUS BO31yXa
OT ero o0bemMa U HarpeBaHus WIH OXJIaXKICHUSI.
[TpoBepka runoresbl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA)
PKUIKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYypPHI.
HaOntoieHue uW3MEHEHUsT BHYTPEHHEW OHEpruum Tena B
pe3ynbTare TeIIonepeiadyu U padoThl BHEIIHUX CHIL
MccnenoBanue SBICHHS TEIUIOOOMEHAa TIPU  CMEIIMBAHHUU
XOJIOJTHOW U TOPAYEHN BOJBI.
OnpeneneHue KOJWYECTBA TEIJIOTHI, MOJIYYEHHOTO BOAOW MpHU
TEMJI000MEHE C HATPETHIM METAITMYECKUM HUITUHAPOM.
Onpenenenue YAETbHOU TETUIOEMKOCTH BEIIIECTBA.
lccnenoBanue nporecca UCHapeHus..
OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.
OnpenesieHne yIeabHON TEIUIOTHI IUIABJICHUS JIbJa

6.18 |Dusuueckue ABICHUS B MPHUPOE: MOBEPXHOCTHOE HATIKEHUE
M KallWUISIPHBIE SIBJIEHUS B NPUPOJE, KPUCTAIUIBI B IPHUPOJE,
n3nydenre CouHIla, 3aMep3aHrue BOJOEMOB, MOPCKHE OpHU3bI;
00pa30BaHUE POCHI, TYMaHa, WHEs, CHETa

6.19 [Texuuueckue YCTPOWCTBA:! KaWJUIAPHI, IPUMEPBI

MCIIOJIb30BaHUsl KPUCTAJUIOB, KUIAKOCTHBIA TEPMOMETP, TATUHUK
TEMIEPATypbl, TEPMOC, CHCTEMa  OTOIUIEHHS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, TMapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CrOpPaHUs

DOJIEKTPMYECKHWE 1 MAT'HUTHBIE ABJIEHUA

7.1

[Dexrpusanus Terr. J[Ba poa dIEKTPUUECKHX 3apsI0B




1.2

B3aumopeiictBue  3apsbkeHHbIX  Ted.  3akoH  Kymnona)
(3aBUCUMOCTb CHJIbI B3aMMOJEHCTBUS 3apsDKEHHBIX TENl OT
BEJIMYMHBI 3aPsIJI0OB U PACCTOSIHUS MEXK]TY T€JIaMU)

7.3  [Dnextpuyeckoe mnoiie. HampsKeHHOCTh 3JIEKTPUUYECKOTO TOJIS.
[[pyHIMO ~ CyNepHoO3WLUM  DJIEKTPUYECKUX  mojed  (Ha
KaueCTBEHHOM YPOBHE)

7.4 |Hocurenun  >JIEKTPUYECKHX  3apsJIOB. DneMeHTapHbINd
piexkTpuueckuil  3apsa. Ctpoenue aroma. [IpoBogHukM U
ITUDJICKTPUKHU

7.5 [3aKoH COXpaHEHMs DIEKTPUUYECKOro 3apsjia

7.6  [DnexTpuyeckui TOK. YcnoBus CYILIECTBOBAHMUS]
PIIEKTPUUECKOro ToKa. ICTOYHMKY MOCTOSIHHOTO TOKa

7.7 |/leicTBUS SIEKTPUUECKOTO TOKa (TEMJIOBOE, XHWMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B KHUJKOCTSIX U razax

7.8 [Dnektpuyeckas  memb. Cuna  ToOKa.  DJIEKTPUUYECKOE
HaIPSKECHUE

7.9 |CompoTuBiieHHE TNPOBOJHUKA. YJEJIbHOE COMPOTHUBIICHUE
BEILIECTBA

7.10 [Baxon Oma jJig yyacTka 1enu

7.11 [locnemoBatenbHOE 51 MapaJyIeIbHOE COCIMHECHUE
MPOBOTHUKOB

7.12 |PaGoTa W MOIIHOCThH JJEKTPUUYECKOrO ToKa. 3akoH JIKoyis-
Jlenna

7.13 [DnexTpuyeckue Ienu U MOTPEOUTENH NEKTPUUECKOM dHEPTUU
B ObITy. KOpOTKOE 3aMbIKaHme

7.14 [[loctostHHBIE  MarHWTBHL. B3auMOIENWCTBHE  IMOCTOSHHBIX
MAarHuTOB

7.15 [MarautHoe 1ose. MaruuTHoe noJjie 3eEMJIA U €T0 3HAUYEHUE IS
PK3HU Ha 3emJie

7.16 |Oneir Opcrena. MarHuTHOE TIOJIE DJIEKTPUYECKOTO TOKA.
[ [puMeHeHre HIEKTPOMAarHUTOB B TEXHHUKE

7.17 |leiicTBUE MarHUTHOTO TOJS HA TPOBOJHUK C TOKOM.
OJIEKTPOJIBUTaTellb  MOCTOSHHOTO  TOoKa. lcmonb3oBaHuUE
DIEKTPOABUTATENEN B TEXHUYECKUX YCTPOWCTBAX H HA
TPAHCIIOPTE

7.18 |Onwitel ®apajnes. SBieHHE 3JIEKTPOMArHUTHOM WHIYKIIUH.
IIpaBuso Jlenua

7.19 [Drnexrtporenepatop. CrnocoObl TMOMYyYECHUS DIICKTPUUECKOU
DHEPTUU. DJICKTPOCTAHIIMM HA BO30OHOBISIEMBIX HMCTOYHHUKAX
DHEPTUU

7.20 [[IpakTudeckue pabOTHI:

OnbIThl 10 HAOTIOJIEHUIO AJNEKTPU3ALMHU Tl UHIYKIHUEH U NPU




COIIPUKOCHOBEHUU.
lccnenoBanue — AEUCTBUS  DJIEKTPUYECKOrO  MOJISL  HA
[IPOBOJXHUKU U JUIJIEKTPUKU.

COopka u mpoBepka pabOThl  DJIEKTPUYECKOM  LIENHU
[TOCTOSIHHOI'O TOKA.

l3MepeHne U peryJIMpoOBaHUE CUIIBI TOKA.

l3MepeHne U peryJIMpOBaHNE HAIIPSKEHUS.

lccrmenoBanre 3aBUCMMOCTH CWIIBI TOKA, MAYILIETO 4Yepe3
PE3UCTOpP, OT CONPOTHBIIEHUS PE3UCTOPA W HAIPSHKECHUS HA
pe3ucrope.

OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb SJIEKTPUUYECKOTO
CONPOTHUBJICHUS NPOBOJHMKA OT €ro JUIMHBI, IUIOLIAJH
[TOIIEPEYHOr0 CEYCHUS U MaTepuala.

[IpoBepka IIpaBUJIa CII0KEHUS HANPSKCHUN pu
[10CJIC0BATEIILHOM COCAUHEHNHN IBYX PE3UCTOPOB.

[IpoBepka mpaBuia s CWJIBl TOKA IPU [apauieIbHOM
COCAUHEHUU PE3UCTOPOB.

Omnpenenenre padOTHl AJIEKTPUUYECKOTO TOKA, MIYIIErO 4epes
[pe3UCTOop.

OnpeneneHne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIACISIEMON
Ha pe3ucTope.

lccmenoBanue 3aBUCHMOCTH CHJIBI TOKA, HAYLIETO YEpPE3
ITaMITOYKY, OT HAIIPSDKEHWs Ha HEH.

Onpenenenue K111 narpeBarens.

lccrmenoBaHe MAarHATHOTO B3aMMOJEHCTBHUSL MOCTOSIHHBIX
MarHUTOB.

3yyeHre MarHMTHOIrO IOJISI MOCTOSIHHBIX MAarHUTOB IPU KX
00BEIMHEHUU U Pa3JICIICHUN.

lccienoBanye NEUCTBUSA DJIEKTPUYECKOIO TOKA HA MArHUTHYHO
CTPEJIKY.

OneITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD CHJIBI
B3aMMOJICHCTBUS KAaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIIpaBJICHUS TOKA B KaTYIIKE.

3ydyeHne NeMCTBUSI MArHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBaHue U U3y4eHHe padoThl AIEKTPOIBUTATENS.
M3mepenue KIIJ[ anmekTpoaBUrareibHON yCTaHOBKH.

OnpITEI 1O  HKCCIEAOBAHHMIO  SIBJICHUS DJIEKTPOMArHUTHOM
MHIYKIUK:  WCCIIENOBAHME  W3MEHECHWM  3HAYEHUS U
HANpaBJICHNUS UHIYKIMOHHOIO TOKA

7.21

dusndeckue SABICHUS B MPHUPOC: DISKTPUUCCKUE SBJICHUS B
aTMocdepe, SJICKTPHUECTBO KUBBIX OPraHM3MOB, MarHUTHOC
moie 3eMiH, Apeid IOII0COB, POJb MAarHUTHOTO IIOJS JIJIs

PKW3HU Ha 3eMJIe, TTOJISIPHOE CUSTHUE




7.22 [TexHuueckue  YCTPOMCTBA:  JJIEKTPOCKOI,  aMmIepMeTp,

BOJBTMCTP, PCoOCTAT, CUCTYHUK SHGKTpI/I‘IeCKOfI 9HCPIruu,

DIIEKTPOOCBETUTEIIBHEIC IpUOOPHI, HarpeBaTeNIbHbIC
DIICKTPONPUOOPHI (Tmpumepsl), AIEKTPUUECKHUE
MpEIOXPAHUTEIIH, AJIEKTPOMATrHUT, AJIEKTPOIBUTATEINb

IMOCTOSIHHOI'O TOKA, TCHCPATOP IMMOCTOSAHHOI'O TOKA

IIpoBepsiemble TpeOOBaHUS K Pe3yJbTATAM OCBOCHHMS] OCHOBHOM

o0pa3oBaTebHOM MporpaMmmsl (9 Kiacc)

Kon
IIPOBEPSAEMOTO
pe3yJbTara

[IpoBepsiembie MTpeAMETHBIEC PE3YJIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30oBaHus

1.1

MCIIOJIB30BATh N3YUYCHHLBIC ITOHATHA

1.2

pas3jindaTb ABJICHUA 110 OIIMCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIILITOB, ICMOHCTPUPYIOINNX OAHHOC (1)I/I3I/I‘-IGCKOG ABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SIBICHUU B
OKpY’KaroIlleM MUpPE, B TOM Yucie (GU3nUecKue SBICHUS B IPUPOJIE,
[IpU  3TOM I[IEPEBOJIUTH MPAKTHYSCKYIO 3a7adyy B Y4COHYIO,
BBIJICIATh CYIICCTBEHHBICE CBOMCTBA (NIPU3HAKHM) (PU3HUECKHUX
SIBJICHUH

1.4

ONKCHIBATh W3YYEHHBIE CBOMCTBAa Te€l M (PU3UYECKUE SIBICHUS,
MCIIONBb3Ysl (PU3MYECKHE BEJIHMYMHBI, MPU ONHCAHUM TPABUIBHO
TPaKTOBaTh  (PU3WYECKU CMBICI  HCIOJB3YEMBIX  BEJIWYUH,
0003HAUEHUs M €IUHMLBl (U3NYECKUX BEIUYUH, HAXOAUThH
(opMynbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYIO0 BEJIHMYUHY C
NMPYrUMU  BEJIIMYMHAMHU,  CTPOUTh  rpaduKd  HM3YYEHHBIX
3ABUCUMOCTEN (PU3HUYECKUX BEJIMUNH

1.5

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHHS U MIPOIIECCHI,
MCIIOJIb3YSl WM3YYEHHBIE 3aKOHBI, MPU 3TOM JaBaTb CIIOBECHYIO
(GOpMyIHpPOBKY 3aKOHAa W 3allMChIBaTh €ro MaTeMaTH4eCKOoe
BBIPAKEHUE

1.6

OOBACHAITH (PU3UYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
13 2 - 3 JJOrMYECKUX I1aroB ¢ MOMOIIbIO 2 - 3 U3yYEHHBIX CBOMCTBA
(bu3nuecKux ABICHUM, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peniath pacyeTHhIC 3a7a4d (OMUPAIONINECS HA CUCTeMy U3 2 - 3
yYpaBHEHUI), WCIOJNB3ysl 3aKOHBI HU (OPMYJIBI, CBS3BIBAIOIINE
(u3nueckue BEIWYMHBI: HA OCHOBE aHalW3a YCIOBHUS 3aJa4d
BaMKCHIBATh KPATKOE YCIOBUE, BBIABISITH HEIOCTAIONINE WM
M30BITOYHBIE  JJaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBL,

HGO6XOI[I/IMBI€ AJI1 PCHICHM, IMPOBOAWTL PACUCThBI M OLCHHMBATDH




CAJIMCTUYHOCTD IMMOJTYUYCHHOT'O 3BHAUCHU (I)I/ISI/I‘ICCKOI\/'I BCIIMYNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIMTh MPH ITOMOIIU
(pu3nyecKuXx METOJIOB, HCHOJIb3YSl OIMCAaHUE HCCIEIOBaHMS,
BBIJCIIATD IIpOBEPsIEMOE IIPEIIOJIOKEHHUE, OLICHUBATD,
[MPAaBWJIBHOCTh IOPSIAKA TPOBENCHUS HCCIECIOBAHUSA, JENaTh
BBIBOJIbl, UHTEPIPETUPOBATH PE3YyJIbTaThl HAOIIOIEHUI 1 ONBITOB

1.9

MPOBOJIUTH OIBITHI IO HAONIOACHHUIO (PU3UYECKHUX SBICHUN WU
(U3UYECKUX CBOMCTB TENI: CAMOCTOSITENILHO COOMPATh YCTaHOBKY)
13 M30BITOYHOTO HaboOpa 00OpyAOBaHUS, OMUCHIBATH XOJ ONbITa U
€T0 pe3ynbTaThl, GOPMYITHPOBATH BHIBOIBI

1.10

MPOBOJUTH TIPU HEOOXOJUMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
OTIpe/ieTisisi CpeaHee 3HaUYeHUE M3MepsieMOol BeMMYUHBI ((OKYCHOE
paccTosiHue coOuparomie JIMH3bI), 000CHOBBIBaTh BHIOOP CIIOC00a
M3MepeHus (M3MEpPUTEILHOTO Mpudopa)

1.11

MPOBOAUTEL HCCIIEIOBAHUE 3aBUCUMOCTEU (PU3MYECKUX BEIUYUH C
MCTIOJIb30BaHUEM PSIMBIX U3MEPEHUN: IJIAHUPOBATH
MCCIIEI0BAHUE, CaMOCTOSITENILHO coouparhb YCTaHOBKY,
(buKCHUpOBaTh pe3yJbTaThl MOTYUYEHHOU 3aBUCUMOCTH (DU3NUECKUX
BETMYMH B BHJE TaOIUI] U TpaduKOB, JeiaTh BBIBOJBI IO
pe3yiabTaTaM HCCIEeI0BaHUS

1.12

[POBOJUTH KOCBEHHBbIE M3MEpPEHUS (DU3UYECKUX  BEITUYMH:
[UIAHUPOBATh ~ U3MEPEHHs,  cOOUpaTh  AKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIIOJHATh WM3MEPEHUs, CIEAys IPEAI0KECHHOU
MHCTPYKLIHMH, BBIYUCIATH 3HAYEHHUE BEJIMYMHBI M AHAIU3UPOBATH
[MOJyYEHHBIC PE3YyJbTaThbl C YYETOM 33JaHHOM IOTPENIHOCTH
M3MEpEHUN

1.13

coONI0IaTh TMpaBujla TEXHUKM O€30MacHOCTH TMpu padoTe cC
1abOpaTOPHBIM 000PYAOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3NYECKUX MOJIEIICH:
MaTepHalibHAasl TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYCUHBIH
MCTOYHHUK CBETA, JIy4d, TOHKAs JIMH3a, [JIAHETApHas MOJENIb aToOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO siIpa

1.15

XapaKTEpU30BaTh MPUHLMUIBI JIEUCTBHUS W3YYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOMl HA WX OINUCAHHUS, UCIONb3Ys
BHAHUS O CBOMCTBaX (U3MYECKUX SBJICHUM M HEO0OXOAUMBbIE
(u3ryecKre 3aKOHOMEPHOCTH

1.16

MCIIOJIb30BAaTh CXEMBI M CXEMAaTHYHBIE PHUCYHKH W3YYCHHBIX
TEXHHYECKUX  yCTPOWCTB,  HM3MCPUTEIBHBIX  TPHOOPOB U
TEXHOJIOTHUECKUX TIPOIECCOB MPHU PEIICHUN yIeOHO-TPaAKTHICCKIX
3ajiay, ONTHYECKHE CXEMBbI IS ITOCTPOCHHUS H300pakKeHU B
IJIOCKOM 3€pKajie U COOMpArOIIeH JIMH3e

1.17

MPUBOJIUTHL TpUMEPhl (HAXOAUTh HWHMOpPMAIMIO O TMpPUMEpax)

[MPAKTHUYCCKOTI'O HCIIOJB30BaHUA (1)I/ISI/I‘I€CKI/IX 3HaHUU B




MOBCEAHEBHON KU3HM i1 oOecnedeHus: Oe30MacHOCTH MpH
oOpamieHu ¢ npubopaMu M TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUsI 3J0pOBbSI U COONIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJACHUS B OKPY KaIoIIel cpesie

1.18

OCYIIECTBISATh MOUCK WH(MOpMauu (U3NYECKOTO COACpPNKAHHS B
cetu IHTEpHET, caMOCTOATEIHHO (POPMYIHPYsI TOUCKOBBIH 3aIpoc,
HAaXOAUTh IIyTH OINPEAEIEHUs JOCTOBEPHOCTH MOJYYEHHOM
MH(GOPMallMM Ha OCHOBE MMEIOIIUXCS 3HAHUW U JTOTIOJHUTEIbHBIX
MICTOYHUKOB

1.19

MCIIOJIb30BaTh TIPU  BBIMOJIHEHUM Y4YEOHBIX 3aJlaHU HAy4HO-
MOMYJISIPHYIO JIUTEpaTypy (GU3HUUECKOTO COJIepKaHUsl, CIIPABOYHbIE
MaTephalibl, pecypchl cetu VHTepHer; BiageTh mpHeMamy
KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3zoBaHuss HHGOpMAIUKU U3
OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOILECHHS HA|
OCHOBE WH(OpPMAIMM W3 HECKOJbKHX HCTOYHUKOB (PU3HUECKOTO
cozepKaHusl, MyOJUYHO MPEACTABIATh PE3yIbTaThl MPOEKTHON WU
MCCIIEIOBATENIbCKON  JIEATENIBHOCTH, IIPU  3TOM  T'PaMOTHO
MCIIOJB30BaTh HW3YyYCHHBIM TOHSATUMHBIM aIlapaT H3y4aeMoro
pasnena GU3MKUA W CONPOBOXKAATh BBICTYIUICHUE MpPE3EHTAalUUEH C
y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

pU  BBIIOJIHEHUM  Y4€OHBIX TPOCKTOB U  HCCIEAOBAHHIA
(bu3HUEeCKUX MPOIIECCOB pacHpenesisiTh 00sI3aHHOCTH B TPYIINE B
COOTBETCTBMUM C IIOCTAaBJICHHBIMM  3aJa4yaMH, CJICIATh 34
BBIIIOJIHCHUEM IUIaHA JEUCTBUM U KOPPEKTUPOBATH €r0, aJICKBATHO
OIICHUBATh COOCTBEHHBIM BKJIaJ B JACSATEIbHOCTb TPYIIIIHI,
BBICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICVCTBHUE, MPOSBIISISA

FOTOBHOCTB Pa3peliarb KOHPIUKTHI

IIpoBepsiemble 31eMeHTHI coAep:kaHud (9 Kiaace)

Kon
pazzena

Kon [IpoBepsieMbie 37IEMEHTBI COAEPKAHUS
AJIEMEHTA

8 MEXAHMWYECKUE ABJIEHUA

8.1 |Mexannueckoe nBKeHHWe. MatepuanbHas Touka. CucTemal

oTcUeTa

8.2  |OTHOCUTEIBHOCTH MEXAHUYECKOTO ABMKEHUS

8.3 |PaBHOMEpHOE MPSMOJIMHEMHOE JBUKEHUE

8.4 |HepaBHOoMepHOe mTpsiMojiiHENHHOe ABWXeHHE. CpenHss W
MTHOBEHHAs! CKOPOCTh TeJjla TPU HEPABHOMEPHOM JBIXKCHUU

8.5 [Yckopenue. PaBHOYCKOpEHHOE MPSIMOJMHEHHOE IBUKEHUE

8.6  (CBoOoxHoe magenue. OneIThl [ anuies

8.7 |PaBHOMepHOE NBIKEHHE TIO0 OKpyx)HOCTH. [leproa m vactoral




oOpareHus. Jluneiinas u yriaoBas CKOPOCTH.
[{eHTpocTpeMUTENHLHOE YCKOPEHUE

8.8  [[lepssnIii 3akoH HproTOHA

8.9  |Bropoii 3akon HeroToHa

8.10 [Tperwnii 3axkoH HproToHa

8.11 [[IpuHUMO CyNEePIO3UITUN CHUJT

8.12 |Cuna ynpyroctu. 3akoH ['yka

8.13 |Cuna TpeHus: cuja TPEHUs CKOJIbKEHHS, CUJIa TPEHUSI TTOKOS,
IpYTUE BUbI TPECHUS

8.14 |Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUA. Y CKOPEHHE
CBOOOJTHOTO NaJICHUS

8.15 |Ismxenue muanetr Bokpyr Comuna. [lepBas kocmmueckas
cKkopocThb. HeBecoMoCTh U neperpy3ku

8.16 |PaBHOBecue MaTepuabHOM TOUKU. AOCOIIOTHO TBEPIOE TEJIO

8.17 |[PaBHOBecue TBEPJOTrO TeNa C 3aKPEIJICHHOM OChIO BpAIICHMS.
MowmeHT cuitbl. L{eHTp TshkecTn

8.18 |Mmmynwc Tema. U3menenne nmirynbca. IMmyabe cumbl

8.19 [3akoH coxpaHEHHS UMITYJIbCa

8.20 |PeakTHBHOE JBUXKEHUE

8.21 |Mexanuueckasi paboTa U MOIIHOCTb

8.22 |PaboTta cui TSKECTH, YyOpyrocTd, TpeHus. CBs3p dHEPrUH H

ab0ThI

8.23 |[loTeHnnanpHast SHEPTHUS TeJa, MOJHITOTO HaJ MOBEPXHOCTHIO
3emMiun

8.24  [[loreHuManpHas SHEPTUSI CKATON NPYKUHBI

8.25 |Kunernueckas sHeprus. Teopema 0 KHHETHUECKOM SHEPTUH

8.26 [3akoH coxpaHEHHS MEXaHHYECKON YHEePTUU

8.27 [[IpaxTtuueckue pabOTHI:

OrnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WIH
NTBMKCHHSI IIAPHUKA 110 HAKJIOHHOM MIIOCKOCTH.

OnpeneneHne YCKOpEHUs Tella NpH PaBHOYCKOPEHHOM
NBUKEHHUH 110 HAKJIOHHOW TJIIOCKOCTH.

lccnenoBaHue 3aBUCMOCTH IIyTH OT BPEMEHH

[pU PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka rUMOTE3bI: €Clid MPU PAaBHOYCKOPEHHOM JBM)KCHUU
0e3 HauaJbHOW CKOPOCTH IMYTH OTHOCATCS KaK PsJl HEUETHBIX
qKrCcell, TO COOTBETCTBYIOLIUE IPOMEXKYTKH  BPEMEHU
OJINHAKOBBI.

lccnemoBaHne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT
CUJIbl HOPMAJILHOTO JaBJICHUS.

Onpenenenue kodhPuiieHTa TPEHUST CKOJIbKEHUSI.

Ornpenenenue KeCTKOCTH NPYKUHBL.




Onpenenenue pabOThl CUJIBI TPEHUS MPU PaBHOMEPHOM
NBUKEHUU TeJa M0 TOPU30HTATIBHOM MOBEPXHOCTH.
Onpenenenre pabOThl CUJIBI YIPYTOCTU MPHU MOIBEME Tpy3a C
MCIT0JIb30BAHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB

8.28 |Dusmyeckue SBICHHWS B MPHUPOJE: MPWIUBBI U OTIUBHI,
nBkeHre 1iaHeT  CoNHEYHOW — CHCTEMBI, PEaKTUBHOE
TIBHKCHHE KUBBIX OPraHU3MOB

8.29 [Texnuueckue yCTpOWCTBA: CIUIOMETP, JATYUKHU TIOJOKCHHS,

PACCTOAHMA N YCKOPCHUS, PAKCTBI

9 MEXAHMNYECKHME KOJIEBAHUA 1 BOJIHBI

9.1 |KonebarenpHoe aABMkeHUE. (OCHOBHBIE XapaKTEPUCTUKH
KOJICOAHMIT: IepUo/], YaCTOTa, AMILTUTY 1A

9.2 Marematnueckuid W TPYKUHHBIM MasaTHUkH. [IpeBpaienue
DHEPTUH MPHU KOJIeOATETFHOM JBUKCHHUH

9.3 [Baryxamomue KonebaHus.  BolHyXIeHHBIE  KOJIeOaHHS.
Pe3onaHC

9.4  |Mexannyeckue BosiHbI. (CBOIICTBA MEXaHMYECKMX BOJIH.
[IpononpHBIE U TIOTIEPEUHbIE BOIHBI. J{JIMHA BOJIHBI U CKOPOCTH
ee pacnpocTpaHeHusl. MexaHn4ecKHe BOJHbBI B TBEPJOM TeJe,
CEHCMUYECKUE BOJIHBI

9.5 [3Byk. 'pomkocTh 1 BbIcOTa 3ByKa. OTpaskeHHE 3ByKa

9.6 [Mudpa3Byk u yapTpa3ByK

9.7 [[IpakTueckue pabOTHI:
Omnpenenenue 4aCcTOThI u nepuosa Kosie0aHui
MaTEeMaTHYECKOr0 MasiTHUKA.
OmnpeneneHre 4acToThl M IepHoAa KOJeOaHUN NPYKMHHOTO
MasITHUKA
lccnenoBanue 3aBUCUMOCTU rnepuoaa Kose0aHui
MOJIBEIICHHOTO K HUTH TPy3a OT AJTUHBI HUTH.
lccnenoBanue 3aBHCUMOCTH nepruosaa KOJIeOaHMt
MPYXKHHHOTO MasiTHUKA OT MaccChl rpy3a.
[IpoBepka HE3aBUCUMOCTH Tepuoaa KoJieOaHwii Tpy3a,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Tpy3a U IKECTKOCTH
npyxuHbl. M3Mepenne yckopeHus CBOOOTHOTO NaieHus

9.8 |Duszuyeckue SBICHHUS B TPHUPOJE: BOCHPHUITHE 3BYKOB
PKUBOTHBIMH, 3€MJIETPSICEHHUE, CEIICMUUECKHUE BOJIHBI, IIyHaAMH,
HXO0

9.9 [Texuuueckue YCTpOMCTBA: HXOJIOT, UCIIOJIb30BaHUE
YJIbTpa3ByKa B OBITY U TEXHUKE

10 PJEKTPOMATHUTHOE TIOJIE U  3JIEKTPOMAT'HUTHBIE

BOJIHBI

10.1

OJIEKTPOMArHUTHOE  TOJie.  DJEKTPOMArHUTHBIE  BOJIHBI.
(CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH




10.2 |[Ixana 3JIEKTPOMarHUTHBIX BOJIH

10.3 [DnexktpomarHutHas Tpupojma cBeta. CKOpPOCTh  CBeTa.
BoJIHOBBIE CBOMCTBA CBETA

10.4 [[IpakTuueckue pabOTHI:
l13ydeHre CBOMCTB JJIEKTPOMAarHWTHBIX BOJIH C ITOMOLIBIO
MOOWMIIBHOTO TenedoHa

10.5 |Dusnuueckue SBICHUS B MPUPOE: OMOJOTHUECKOE NEHCTBUE
BUJIMMOTO, YITPadrOJIETOBOTO U PEHTTE€HOBCKOTO M3TyYEHUN

10.6 [Texauueckue YCTpOMCTBA: HCIIOJIb30BaHUE
PIIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U

11 |(CBETOBBIE ABJIEHUA

11.1 lyyeBasg monens cBeta. ICTOUHUKH CcBETa

11.2  [[IpsMonuHelHOE pacIpOCTpaHEHHE CBETA

11.3  [Orpaxenue ceta. [lmockoe 3epkasio. 3aKOH OTpa)KEHUS CBETa

11.4 [[Ipenominenue cBeTa. 3akoH mpenomsieHus ceta. [lomHoE
BHYTpPEHHEE OTpaKeHHE CBETa

11.5 |[lunza. Xoj gy4yel B TUH3E

11.6 [Onrtuueckass cucrema  (Qoroammapara, MHKPOCKONa U
TEJIEeCKOIa

11.7 |[ma3 kak onTu4eckas cucTeMa. bIu3opykocth U
TAJIbHO30PKOCTh

11.8 |Paznoxenue Oenoro cmBera B crekTp. OmnbiTel HbroToHA.
CrnoskeHHe CIIeKTPaJIbHBIX 1IBETOB. J{ucnepcus ceera

11.9 [[IpakTuueckue pabOTHI:
lccnenoBaHye 3aBUCHMOCTH YTJIa OTPa)KEHUSI CBETOBOTO JIy4a
OT yTJia MajeHHUs.
3ydeHne XapakTepuCTUK N300paKeHUs MPEAMETa B IMIIOCKOM
3epKaie.
ccnenoBanue 3aBUCMMOCTH YIJIa TPEJIOMIICHUS CBETOBOTO
Ty4da OT yriia MaJieHus Ha TpaHuIle "BO3yX - CTEKJIO".
[TonyueHne n300pakeHUH ¢ TTOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenre (QOKYCHOTO PACCTOSTHUS U ONTHYECKOW CHJIbI
coOMparomei JTUH3HI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OneITBl  TO BOCHPHUATHIO I[BETa TPEIAMETOB TIPH  HUX
HAOJII0/ICHUH Yepe3 IIBETOBBIE (DMIIBTPHI

11.10 (®wusuueckue sBieHus B npupoae: 3atmeHuss Connua u JlyHsl,
[[BeTa TeJ, ONTUYECKUE siBJIeHUs B armocdepe (1BEeT Heba,
pedpakuus, pagyra, MUPax)

11.11 |TexHuueckue YCTpPOWCTBA: OYKH, TMEpUCKoI, (HoToammapar,
ONTUYECKUE CBETOBOIbI

12 [ KBAHTOBBIE ABJIEHUA
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OneiTel Pezepdopaa u nanerapHas Mojenb aroma. Mojenn
atoma bopa

12.2

cmiyckaHne W TOIJIOIIEHHE CBeTa aroMoM. KBaHTEIL
JInHenyaTeIe CIIEKTPhI

12.3

PagnoakTuBHOCTE. Anb(a-, 0eTa- U raMMa-u3JIydeHus

12.4

Crtpoenne aromHoOro sapa. HykioHHas Monenb aTOMHOIO
spa. M3oTomnsl

125

PanuoaktuBHble — mpeBpanieHus.  I[lepmon  momypacmnajnal
ATOMHBIX sIJIEp

12.6

;{I[epHBIC PCaKIuu. 3aKOHBI COXpPAaHCHHUA 3apsAd0BOro H
MaCCOBOI'O YHUCCII

12.7

SHCpFI/I}I CBsI3M dTOMHBIX SAJCP. CBs13b MacCHI U OHCPI'n

12.8

Peakuun cuHTE€3a U JAeineHUs sjaep. VIcTouHuku »HEpruu
CoHILIa ¥ 3BE3]T

12.9

SAnepnas sHepreTuka. J[eMcTBHE PaJIMOAKTUBHBIX HW3JIYYCHUN
HA >KUBBIE OPTaHU3MBbI

12.10

[TpakTrueckue pabOThI:

Ha6nroaeHue CrulonHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.
ccnenoBaHue TPEKOB: U3MEPEHHUE HHEPTrUU YaCTULBI 110
TOPMO3HOMY IIyTH (110 hoTOrpadusim).

3MepeHne paguoakTUBHOTO (hoHa

12.11

dusnueckue  SABJICHUS B OPUPOJE: €CTECTBCHHBIN
PaANOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4Yd, PaJUO0aKTUBHOE
M3Jy4YCHUE IIPUPOIHBIX MHHEPAJOB, NEUCTBUE

[PaIMOAKTUBHBIX U3JIyYCHUN HA OPraHW3M YEJIOBEKa

12.12

TeXHMYEeCKHE YCTPOMCTBA: CIIEKTPOCKOI, WHIWBUIYaJbHbBIN

TO3UMETP, Kamepa Buiibcona

Jlnst mpoBeAeHUs OCHOBHOT'O TOCYIApCTBEHHOI'O 3K3ameHa 1o ¢u3uke (manee -
OI'D mno ¢usuke) HCHONB3yeTCs MepeyeHb (KoAU(PHUKATOp) MPOBEPSEMbIX
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOTpPaMMbI
OCHOBHOT'O 00111eT0 00pa30BaHUs U DJIIEMEHTOB COJCP>KaHUS

IIposepsiembie Ha OI'D no ¢u3uke TpedGOBaHUA
K pe3yJIbTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl

OCHOBHOT0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBAHUS K TPEAMETHBIM PE3yJIbTaTaM 0a30BOTO

IPOBEPSEMOT
0 TpeOOBaHUS

YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbI

OCHOBHOTO 00111eT0 00pazoBanusi Ha ocHoBe PI'OC

1 [Tonnmanue poau GU3MKK B HAYYHOU KapTUHE MUPA;




Cc()OPMUPOBAHHOCTh 0A30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU
CBSI3U M IIO3HABAEMOCTH SIBJICHUH IIPUPOJIBI, O POJIU HKCIIEPUMEHTA
B (usuke, o cuctemMooOpasyrouel poiu (U3NKUH B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHHUKH W TEXHOJOTHH, 00 3BOIIOIHIH
duznyeckux  3HaHUH W WUX  POAM B LEJIOCTHOMU
€CTECTBEHHOHAYYHOW KapTUHE MMPA, O BKJIAJAE POCCHUUCKHX W
3apyOeKHBIX YUYCHBIX-(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE
IIPOLIECCOB OKPYKAIOLIETO MUPA, PA3BUTUE TEXHUKHA U TEXHOJIOTUN

3HaHUA O BHJIaX MaTtepuu (BEIIECTBO U MOJIE), O ABMIKEHHH Kak
cioco0e CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUU CTPOCHUS BEIIECTBA, O (PM3MUECKON CYIIHOCTH SIBICHUI
npuposbl  (MEXaHWYECKUX, TEIJIOBBIX, OJEKTPOMAarHUTHBIX H
KBAHTOBBIX);

YMEHHE pa3uyaTh SIBJICHUSA 10 ONHCAHUIO HMX XapaKTePHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
(duznyecKoe sBIICHUE;

YMEHHME pacro3HaBaThb HPOSBICHUE W3YYEHHBIX (PU3MUECKUX
SBJICHUN B OKPYXKAIOLEM MHpE, BBIACNSAS HX CYIIECTBEHHBIC
CBOICTBA (TIpU3HAKHU)

Brnagenne ocHOBaMM MOHSTUMHOTO anmnapara U CUMBOJUYECKOTO
s3bIKa (PU3UKHU U UCIIOJIb30BAHUE UX JJIS pellieHUs YYeOHbIX 3a/1a4;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (U3HUECKHUE SIBJICHUS U
MPOLIECChI, UCMOJIb3Yd (YyHIAMEHTAIbHBIE W OMIIMPUUYECKUC
3aKOHBI

YMeHHe OmnHChIBATh M3YYEHHBIE CBOMCTBA TE€N U (PU3MUECKHE
SIBJICHUS, UCTIONb3Ys (PU3NUECKHUE BEIMUMHbI

Bnagenne ocHOBaMH METOJOB HAyYHOTO TO3HAHHS C YYETOM
coOJII0ICHUS TIPAaBUJI O€30MaCHOT0 TPY/Ia:

HaOmoieHne (PU3NYECKUX SIBJICHUN: YMEHHE CaMOCTOSITENIbHO
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W3 JaHHOTo Habopa
00OpyOBaHUSI MO WHCTPYKIMH, OIMUCHIBATh XOJ OMNBITa W
3aIlMChIBaTh €T0 PE3yJIbTaThl, ((OPMYIUPOBATH BHIBOJBI;
NPOBEJCHUE TMPSAMBIX M KOCBEHHBIX H3MEpPEHUN (PU3NUECKUX
BEJIMYMH: YMEHHME IUIAaHUPOBATh M3MEPEHHUS, CaMOCTOSTEIIbHO
coOupaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY [0 HMHCTPYKIIUH,
BBIUMCIIATh 3HAUEHUE BEJIMYMHBI U aHAIM3HPOBATh IMOTYYECHHbBIE
pe3ynapTaThl C Y4YETOM 3aJaHHOM MOTPEIIHOCTH PE3yJIbTaTOB
U3MEpPEHUN;

NPOBEJCHNE HECIOXKHBIX OSKCIEPUMEHTAIBHBIX HCCIIECIOBAHUI,
CaMOCTOSITENTLHO COOMpAaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY H




OPOBOJUTh  HCCIEJOBAaHUE IO HWHCTPYKIMH, MPEICTaBIATH
MOJIyYeHHbIC 3aBUCUMOCTHU (PU3NYECKUX BEJIUYHH B BUJIC TAOJIHIL U
rpa@uKoB, YYUTHIBaTh MOTPEIIHOCTH, JIeNIaTh BBIBOJABI IO
pe3ynbTaTaM HCCIIeOBAaHUS

[loHumaHue XapakTepHBIX CBOMCTB (PU3MUECKHUX  Mojenei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOMAEIH
CTPOCHUS Ta30B, KHUIKOCTEH U TBEPIBIX Tell, INIaHETapHasi MOJEIb
aToma, HyKJIOHHasi MOZIENTb aTOMHOTO 1pa) U YMEHHUE MPUMEHSThH
uX JUIs 00bACHEHUST (PU3MUYECKUX MPOILIECCOB

YMeHnue o0bsACHATh (PU3HUECKUE MTPOLIECCHl U CBOMCTBA TEJ, B TOM
YUCI€ U B KOHTEKCTE CUTYyallud IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YAaCTHOCTH, BBIABIATH NPUYUHHO-CIIEICTBCHHBIC
CBSI3U U CTPOUTHh OOBSICHEHHE C OMOPOIl HAa M3YYEHHBbIE CBOWMCTBA
(bu3nYecKuX SBICHUN, (PU3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIN

YMeHue pemiath pacdyeTHble 3ajauu (Ha 06asze 2 - 3 ypaBHEHHN),
UCIIOJIb3YsI 3aKOHBI U (OPMYJIBI, CBSI3bIBAIONINE (HU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBATh KPATKOE YCIJIOBUE 3aJ1auH,
BBISIBIISATH HEJIOCTAIONINE JTAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMbIEC JJII €€ PEILICHUs, HCIOJIb30BaTh CIPABOYHbIC
JTaHHBIE, TPOBOJUTH PACUEThl M OLEHUBATH PEAUTUCTUYHOCTD
MOJYYEHHOTO  3HA4Y€HUS  (PU3MYECKOW  BEIUYMHBI; YMEHHE
OMPENENATh PA3MEPHOCTh (PUIMUECKON BEIMYUHBI, MOJTYYEHHOU
MIpY PELICHUY 3a7a4u

YMeHHne XapaKTepu30BaTh MPUHLMUIBI JIEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHUCJIE OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTUYECKUX TMPOLIECCOB IO HMX ONUCAHUIO, HCIOJIb3Ys
3HaHMS O CBOMCTBAaxX (PU3MYECKUX SABJICHUM U HEOOXOANMbIE
(du3nYecKue 3aKOHOMEPHOCTU

10

YMeHHe uCIoNb30BaTh 3HAaHUA O (PU3MYECKHUX SBICHUSX B
NOBCEAHEBHON M3HM g oOecreueHuss O€30MacHOCTH MpuU
oOpamieHM ¢ OBITOBBIMM MpPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXpAHEHUS 3I0pPOBbSI M COONIOACHHUS HOPM
HKOJIOTUYECKOTO TOBEJIEHUS B OKpYXKalouled cpeje; MOHMMaHue
HEO0OXOIMMOCTH MPUMEHEHHUS TOCTUKEHUN (PU3UKHU U TEXHOJIOTUN
JUTSl palliOHAIBHOTO MPUPOIOIOIb30BAHUS

11

OneIT Noucka, npeoOpa3oBaHUs U MPEACTaBICHUS MHPOpPMaLUU
(buU3MUECKOro CcollepKaHusl C MCIOJIb30BaHUEM HH(DOpMaAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHU;




YMEHHE OLIEHUBATh JOCTOBEPHOCTH MOITYYEHHOM MH(pOpMaLMu Ha
OCHOBE UMEIOIINXCS 3HAHUUN U JOTIOJTHUTEIbHBIX HCTOUHUKOB;
YMEHHME UCIOJIb30BaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN
HAYYHO-TIOMYJSIPHYIO  JIUTEpaTypy (PHU3NYECKOTO COICpIKaHUS,
CIIPABOYHBIE MaTEPUAIIbI, peCypchl ceTh MHTepHeET;

BJIa/ieHne 0a30BbIMH HaBbIKaMU MpeoOpa3oBaHus HHGOPMAILIUU U3
OIHOW 3HAKOBOM CHCTEMBl B JPyryl0; YMEHHE CO3/1aBaTh
COOCTBEHHbIE NUCBMEHHBIE M YCTHBIE COOOLIEHUS Ha OCHOBE
uH(GOpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB

IlepedeHb 3J1eMEHTOB co/iep;KaHus, NpoBepsieMbix HA OI'D nmo pusuke

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHUS
1 MEXAHUWYECKUE SIBJIEHUA
1.1 |Mexanuueckoe nBWwxkeHHe. MatepuanbHast Touka. CucTeMa OTCYETa.
OTHOCHUTENIBHOCTD JBUKEHUS
1.2 |PaBHOMepHOE © HepaBHOMEpHOe aBIKeHHE. CpemHssi CKOpOCTb.
@opMyiia 1Sl BBIYACIEHUS CPEAHEN CKOPOCTH:
S
V=—
t
1.3 |PaBHOMepHOE MNpsMOJUHEIHOE IBUKEHHE. 3aBUCUMOCTb KOOPJIMHATHI
TE€Ja OT BPEMEHU B CIIy4ae paBHOMEPHOI'O MPSIMOJIMHEMHOTO IBUYKEHUS:
X(t) = Xo + yt.
I'paduiku 3aBUCUMOCTH OT BpEMEHU I MPOEKIUN CKOPOCTH, POCKIIUU
NEPEMEIICHHUS], IIyTH, KOOPAUHATHI IIPU PABHOMEPHOM MNPSIMOJIUHEHHOM
JBUKEHUU
1.4 |3aBucuMOCTh  KOOpJMHATBHI ~ TeJa OT BpPEMEHM B  Ciyyae

PaBHOYCKOPEHHOTO MPSIMOJIMHEWUHOTO JIBUKCHUS:

2
X(t) = X, +V,,t+a, %

@opMynbl IS MPOCKUHUM TEPEMELICHUS, MPOCKIUU CKOPOCTH U
MPOEKUMH YCKOPEHUS MPU PABHOYCKOPEHHOM  MPSIMOJIMHEWMHOM
JBUKEHUM:




t2
s (t)=v,, -t+a, -—,
2
v, (t)=v,, +a,-t,
ax(t) = const,
V2x2 - le2 = 28,Sx.

['padukn 3aBUCHUMOCTH OT BpPEMEHU Ui TPOEKIUU YCKOPEHUS,
IIPOEKIIMM CKOPOCTH, IIPOCKIHMM NIEPEMEIICHUs, KOOPAMHATBHI IPH
PAaBHOYCKOPEHHOM NPSIMOJIMHENHOM JBUKEHUU

1.5 |CBoOoanoe manenue. PopMyibl, ONMUCHIBAIONIME CBOOOJHOE TMaJECHUE
TeJda MO BEPTUKAIW (JIBIKCHHE Tejla BHU3 WJIU BBEPX OTHOCHUTEIIBHO
noBepxHocTu 3emiin). ['papuku 3aBUCMMOCTH OT BPEMEHU A
MPOCKIIUN  YCKOPEHUS, TPOCKIIMA CKOPOCTH W KOOPAWHATHI TIPH
CBOOOJHOM MaJICHUH T€Ja IO BEPTUKAIIH

1.6 |CkopocTh  paBHOMEpPHOTO JBWXKEHHUS Tella 1O  OKPY>KHOCTH.
Hanpasnenue ckopoctu.

@opMyna sl BBIUMCIEHUS CKOPOCTH Yepe3 paauyCc OKPYKHOCTU U
nepuoJ1 oOpamieHus:
2R
V=——"
T
LlenTpocTpeMurenpHoe YCKOpEHHUE. Hanpagnenue
LHEHTPOCTPEMUTEIBHOIO  ycKopeHusa. DopMmyna [  BbIYHMCICHUSA
YCKOPEHHUS:
a.u —_— E.
®opMyia, CBSI3bIBAIOLIAS [TEPUOJT U YACTOTY OOpaIllCHHUS:
1
v==
T
1.7 |Macca. IlnotHoCTh BemecTBa. dopmyna A BHIYUCICHUS TUIOTHOCTH:
m
P=
V
1.8 |Cuna - BekropHas ¢puznueckas BenuunHa. CioxXeHue CHUil




1.9

SBnenne nnepuuu. [lepBoiid 3akoH HeroToHa

1.10

Bropo# 3akon HeroTona:

—

F=m-a.

ConanpaBjieHHOCTh BEKTOpa YCKOPEHHMSI Tejla M BEKTOpa CHJIBI,
JIEUCTBYIOIIEH HA TEJIO

1.11

Bzaumopericteue Tein. Tpertuii 3akoH HeroToHa:

— —

|:2—>l = _F1—>2

1.12

TpeHI/Ie IIOKOA WM TPCHHUC CKOJILKCHUA. CDOpMy.TIa JJIA  BBIYHUCICHUA
MOIYJIA CHUJIbI TPCHUSA CKOJIBIKCHUA!

F,=u-N

1.13

Hedopmanus Tena. Yopyrue u Heynpyrue aedopmManuu. 3aKoH ynpyrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TITOTEHUE. 3aKOH BCCMHUPHOTI'O TATOTCHHUA:

F= G-—mlFézmﬁ

Cuna TsxecTH. Y CKOpeHHe CBOOOTHOTO MaJCHUS.
dopMmyna 7151 BBIYUCIECHUS CUJIBI TSHYKECTH BOJIM3U TOBEPXHOCTH 3€MIIH:
F =mqg.

JBrxenue muaHer Bokpyr Connua. IlepBasg kocmMuyeckas CKOPOCTb.
HesecomocTs u neperpysku

1.15

Nmmynbe Tena - BekTopHas pu3ndeckasi BeJTU4YrHa.
p=mv

NMmnynbe cucTeMBI Tel.
N3menenune ummynsca. IMmmynsc cuibl

1.16

3aKoH COXpaHCHUS UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCII.

p =mV, + m,V, = const.




PeakTuBHOE ABMXKEHHE

1.17

Mexanuueckas padora. @opmyiia 1uisl BBIYMCIEHUS PAOOTHI CHJIBI:
A=Fscosa.

MexaHuueckas MOIIHOCTBE:

1.18

Kunernueckas u IMoTCHOMAJIbHAA SHCPIUA.
CDOpMYJIa JJIA BBIYHMCIICHUS KHHETUYECKOMN OHCPIUHU:

Teopema 0 KHHETUYECKON SHEPTUM.
dopMmyna sl BBIUUCICHUS MOTEHUHAJIBHOM SHEPTrUM Teja, MOJHATOrO
HaJg 3eMJIeH:

E, = mgh

1.19

MexaHnueckas JHEpTus:
E =E«+E,.

3aKkoH coxpaHeHuss MexaHudeckod sHepruu. Dopmyna aiag 3aKoHA
COXPaHEHHSI MEXaHUYECKON SHEPIUU B OTCYTCTBUE CUJI TPEHUSL:

E = const.

[IpeBpanieHre MEXaHUYECKON IHEPTUU TP HAIIMYUU CUJIBI TPEHUS

1.20

[TpocTeie MexaHu3MBI. "30J10TO€ NPABUIIO" MEXAHUKHU.
Peruar. MOMEHT CHJIBL:

M = FI.
YcioBue paBHOBECHS phlyara:

M+ My +...=0.

[ToaBr>XKHBINA 1 HENOABYYKHBINA OJIOKH.




_ A‘lonesﬂaﬂ
KIT/T mpocThIX MeXaHu3MOB, 'l = A

aTpayeHHas

1.21 |[laBieHue TBEPAOTO Tea.
dopMyia Jj1s1 BBIYUCICHUS JaBJICHUS TBEPAOro Tema:
0 F
S
JlaBnenue raza. AtmocdepHoe AaBieHHE.
['unpocTtatudeckoe aBlieHUE BHYTPH KUIKOCTH.
dopMyna 151 BBIYUCICHUS JaBICHUS BHYTPH JKUKOCTH:
p = pgh + paTM
1.22 |3akon [lackans. ['mapaBnuyueckuii nmpecc
1.23 |3axon Apxumena. @opmyna Ui ONpeneeHHs BbITAJKUBAIOIIEH CUIIbI,
JEeHCTBYIOIIEH Ha TEJI0, HOrPYKEHHOE B )KUJKOCTh UJTU Ta3:
FApX. =pgV.
VYcnoBue nnaBanus tena. [lnaBanue cy1oB U BO3AyXoIIaBaHUE
1.24 |MexaHndeckue KojieOaHusl. AMIUTMTYQ, TIEPUOT U YacTOTa KoJieOaHUH.
dopmyna, CBSI3bIBAIOIAS YACTOTY M MIEpUo KoyeOanuit: V = T
1.25 |MaremaTtnueckuii ¥ TOpPYXKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu
pu KoseOaTeNbHOM ABHKEHUU
1.26 |3aryxaromue konebanus. Beinyxaennbie koneOanus. Pezonanc
1.27 |Mexannyeckue BOJHBEL [IpomonpHble M momepeuyHble BOJHBL. JlnHa
BOJIHBI 1 CKOPOCTB PaCIPOCTPAHEHUS BOJTHBI:
A=v-T
1.28 |3Byk. I'poMkocTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha
rpanune aByx cpea. MudpasByk u yabTpa3Byk
1.29 |IIpakTudeckue pabOThI

N3mepenue cpegHen IUIOTHOCTM BEIIECTBA; APXUMEIOBOM  CHUIIBI;
KECTKOCTU TPY>KUHBI; KOd(PPUIMEHTAa TPEHUS CKOJBXKEHUS;, pPaOOThI
CUJIBl TPEHHMsI, CUJIbI YIPYTOCTH; CPEAHEN CKOPOCTH JIBIIKEHUS Opycka
M0 HAKJIOHHOW IIJIOCKOCTH, YCKOpEHHUs Opycka NpH JBIKEHUU TI0




HAaKJIOHHOW  TUIOCKOCTH;  4YacTOThl M Nepuoja  KoJjiebaHui
MaTEMaTUYECKOr0  MasTHUKA; YacTOThl M TNepuoja KojeOaHui
NPYXUHHOTO MAasTHHKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha phlyar;
paboThl  CHJIBI  YOPYTOCTH TIPH  TOABEME Tpy3a C TOMOIIBIO
HETIOJIBM>KHOTO 0J10Ka; pabOThl CUJIBI YIPYTOCTH MPU MOABEME I'py3a C
MTOMOIIBIO MOJIBUKHOTO OJIOKA.

UccnenoBanne 3aBUCHUMOCTH  apXUMEIOBOM CHJIBI  OT OObeMa
MOTPYKEHHOW YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH; HE3aBUCHUMOCTU
BBITAJIKUBAIOIIEH CUJIBI OT MAacChl Teja; CUJIbl TPEHUS CKOJBXKEHHS OT
CWJIbl HOPMAaJbHOTO [IaBJIEHUS W OT poAa IOBEPXHOCTH; CHIIbI
yOPYrOCTH, BO3HUKAIOIIEW B TPYXUHE, OT CTENeHH JaegopManuu
NPYXHUHBI; YCKOpPEHHs Opycka OT YyIJla HakJOHa HaIlpaBiIsIOLIEH;
nepuoja (4acToThl) KOJieOAaHUM HUTSIHOTO MAasTHUKA OT JIJIMHBI HUTH;
nepuoja KojieOaHUN TMPYKMHHOTO MAasTHHKa OT MacChl TIpy3a U
KECTKOCTH  MPYKUHBI;  HCCIEIOBAHUE HE3aBUCUMOCTH  IEpUOJAa
KOJIe0aHUI HUTSHOTO MasiTHUKA OT MacChl Ipy3a.

IIpoBepka ycioBUsl paBHOBECHSI pblyara

1.30

du3nvecKue SBJICHUS B MPUPOJE: MPUMEPHI ABUKEHHS C Pa3IMUHBIMU
CKOpPOCTSIMH B >KMBOM M HEXWBOW NMPUPOJAE, NECHCTBUE CHUIIBI TPEHUS B
IPUPOJIE U TEXHUKE, IPWINBBI U OTJIUBBI, JBH>KEHUE M1aHeT COTHEYHOM
CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PblYaru B TEJE
YeJIoBeKa, BIIMSHUE aTMOC(EpPHOro JaBJICHUS Ha JKUBOM OpraHusw,
IJIaBaHUE pbIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMU, 3E€MIICTPSACECHHUE,
CeiCMUYECKUE BOJIHBI, IlyHAMU, 9XO

1.31

TexHuueckue  yCTpPOWCTBA:  COMAOMETP,  JATYMKU  IMOJIOKECHMS,
pPacCTOSIHUS U YCKOPEHUS, TUHAMOMETp, HOAIIUITHUKHA, PAKETHI, pblyar,
MOJBWKHBIA U HETOJBWXHBIN OJIOKM, HAKJIOHHAS IJIOCKOCTb, MPOCTHIC
MEXaHM3Mbl B  OBITY, COOOIIAIOUIMECS  COCYIbl,  YCTPOMCTBO
BOJIONIPOBO/IA,  THAPABIMYECKUA  TpEecc, MaHOMETp, OapomeTtp,
BBICOTOMEpP, NOPIIHEBOM HACOC, ApPEOMETP, 3XOJOT, HCIOJBb30BAHHE
yJIbTpa3ByKa B ObITY U TEXHUKE

TEIIIOBBIE ABJIEHMA

2.1

OCHOBHBIE MOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BemecTBa. Mojenu TBEpJOTO, JKHIKOTO M Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpucrammueckue u amopdHbIe Tena

2.2

JIBmxenue dactuil BemiecTBa. CBsI3b CKOPOCTH JABWMKCHUS YACTHI[ C
TemriepaTypoil. bpoynosckoe asuxenue, nuddysus

2.3

CmauuBaHue U KalTMJUIAPHBIC SABJICHUS




2.4

TernoBoe PaCcIIMPCHUC U CKATHUC

2.5 |TemnnoBoe paBHOBECHE
2.6 |Buytpennss osHeprus. Pabora u Termonepenada Kak — CIIOCOOBI
M3MEHEHUS! BHYTPEHHEHW SHEPIHH
2.7 |Buapl Temonepeaayuun: TEMIONPOBOIHOCTb, KOHBEKIINS, N3ITyUYEHUE
2.8 |HarpeBanue u oxnaxnaeHue Tten. KonuuecTBO TemsoThl. Y eibHast
TEIUIOEMKOCTb!
Q=cm(t; - ty)
2.9 |3akOH COXpaHEHHUs OHHEPruM B TEIUIOBBIX IIpoleccax. YpaBHEHHE
TEIUIOBOTO OajaHca:
Qi+ Q2+..=0
2.10 |Ucmapenne u KoHAeHcanus. VI3MeHeHHME BHYTpEHHEH OJHEPTrUU B
MpoLECCE UCHApPEHUs] U KOHAEHcalu. Kunenune XuIKoCcTH. Y IelbHas
TEIUIOTa MapooOpa30BaHUsL:
=2
m
2.11 |BnaxHOCTh BO3IyXa
2.12 |IInaBnenwe u Kpuctainusanus. M3MeHeHue BHYTpEHHEHW SHEpPruu mpu
MJIaBJICHUHU U KPUCTAIIM3ALMU. Y IeibHAs TEIUIOTa TUIaBICHMUS:
=2
m
2.13 |BuyTpeHHsIsI SHEpTrHsl CTOpaHUs TOIUIMBA. Y IeJbHAsl TETUIOTa CTOPaHUs
TOIUIMBA!
q=—
m
2.14  |IIpuniunsl padotsl TeruoBbix nurareneil. KI1/ TerioBoro qeurarens
2.15 |IIpaktrueckue pabOThI

N3mepenue yAenpHOW TEIUIOEMKOCTH METAUIMYECKOr0 LIWIMHIPA;
KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJAOW KOMHATHOM TEMITEpaTyphl
(UKCHUPOBaHHON Macchbl, B KOTOPYIO OIYIIEH HarpeTblii LWIUHID;
KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HArpeTbiM LUIMHAPOM, TIOCIE




OMyCKaHUsi €ro B BOAY KOMHATHOW TeMMepaTypbl; OTHOCHTEIbHON
BJIQXXKHOCTH BO3/1yXa; YAEIbHOU TEIJIOTHI TUIABJICHHUS JIbJIA.
HccnenoBanne uW3MEHEHUs TeMIlepaTypbl BOAbl MPU  Pa3IMYHBIX
YCIIOBHSIX; SIBJICHHS TEIUIOOOMEHA TpPU CMEIIMBAHWHM XOJIOJHOW W
ropsiueil BoJibl; MPOIIECCa UCTIAPECHUS

2.16 |O®usuueckue SBJICHUS B TMPUPOJE: IOBEPXHOCTHOE HATSDKCHHE U
KANWUIAPHBIC SIBJICHUS B MPUPOJE, KPUCTAUIBI B MPUPOJE, U3IYyUYCHHE
Connila, 3amep3aHue BOJAOEMOB, MOPCKHUE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

2.17 |TexHuueckue YCTpPOMCTBA: KAaMWLISPbl, MPUMEPHI HCIOJIb30BAHUS
KPUCTAIJIOB, KUJKOCTHBIM TEPMOMETP, NATUYUK TEMIEPATYPHI, TEPMOC,
CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasd
TypOuWHa, IBUTATENb BHYTPEHHETO CrOpaHUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 |Dnextpuzarus Ten. [[Ba Buma dIEKTPUIESCKUX 3apsIIOB

3.2 |B3aumopeiicTBue 3apsKeHHBIX Tell. 3akoH Kynona

3.3 |3aKoH coxpaHEHUs AIEKTPUUECKOTo 3apsiia

3.4 | Dnexrpuueckoe mosne. HanpsokeHHOCTD 3iekTpudeckoro moss. [punaimm
CYyHEPHO3ULINU HIICKTPUUECKUX TOJICH (Ha Ka4eCTBEHHOM YPOBHE)

3.5 |Hocurenu snextpudeckux 3apsnoB. JelicTBHE IIEKTPUUECKOTO MO Ha
ANeKTpUUYecKue 3apsibl. [[poBOAHUKY U TUATIEKTPUKU

3.6 |IlocTOosSHHBIN D3JIEKTPUYECKUM TOK. JISHCTBHS SIIEKTPUYECKOTO TOKA.
Cuina toka. Hanpsixenue.
=4

t
A
U=—
q

3.7 | DnekTpuueckoe COIIPOTHUBIICHUE. VY nenbHOE AJIEKTPUYECKOE
CONPOTUBJICHUE:
rPl

S
3.8 |3akon Oma nj1s y4acTKa 3JIEKTPUYECKOM 1ETH:




R

3.9 |IlocnenoBarenbHOE COCTUHEHHE TPOBOIHUKOB:
=L U=U;+U; R=R; +R,.
[TapannensHOE coeTMHEHUE TPOBOTHUKOB PABHOTO COMPOTUBIICHUSI:
Ui=Uyl=l+1y R=—.

2

CwMmeliaHHbIe COeIMHEHUSI IPOBOTHUKOB

3.10 |PaGoTa m MOIITHOCTH IAEKTPUIECKOTO TOKA.
A=U-1-t;,P=U"-1

3.11 |3akon /Ixoyms-JIenna:
Q=I1>-R-t

3.12 |Omeir DOpcrema. MarHWTHOE TIOJIE€ TPSIMOTO TPOBOJHHKA C TOKOM.
JIvHMM MarHUTHOM WHIYKIUA

3.13 |MarauTHoe noJjie MOCTOSTHHOTO MaruuTa. B3anMoieiicTBre MOCTOSTHHBIX
MarHuTOB

3.14 | JleiicTBME MarHUTHOTO IO HA MPOBOJAHUK C TOKOM

3.15 |Omprter Dapazest. SIBneHue SIEKTPOMArHUTHOW WHAYKUMH. [IpaBuio
Jlenna

3.16 |IIpaktuueckue pabOThI
H3mepenue 5>IEKTPUUECKOTO COMPOTHUBICHUS PE3UCTOPA; MOITHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AJIIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUIMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MMPOBOIHHUKE
(pe3ucTopbl, IaMIouka), OT HANPsSHKCHHWsT HAa KOHIIAX TPOBOJHHKA,
3aBHCHMOCTH COMPOTHBIICHUS OT JJUHBI MPOBOJHUKA, IUIOMAAN €ro
MOTIEPEYHOTO CEUCHUS U YIEIBHOTO COMPOTUBIICHUS.
[IpoBepka mpaBmia A DJIEKTPUYECKOTO  HAMPSDKEHUS — TpHU
MOCJIEIOBATEIbHOM COCIMHEHUH TPOBOJHHUKOB; TpaBWUia JUIsl CHUIIBI
AIIEKTPUYECKOTO0 TOKA TMPHU MapajuIebHOM COEAMHEHHH MPOBOJHUKOB
(pe3ucTopsl U TaMITIOYKA)

3.17 | ®usnueckue sIBICHUS B IPUPOE: JIEKTPUUECKUE SIBJICHUS B aTMoc]epe,

ANIEKTPUYECTBO >KMBBIX OpPraHM3MOB, MAarHUTHOE mMoJjie 3emMiH, Jpeid
IIOJIFOCOB, POJIb MarHMUTHOIO NOJIA JJIA KM3HM Ha 3eMJe, MOJISIPHOE




CHUAHUC

3.18 |TexHuueckue yCTPOMCTBA: 3JIEKTPOCKON, aMIIEPMETP, BOJBTMETD,
peocTar, CYETUMK DJJICKTPUUYECKON DSHEPruH, 3JIEKTPOOCBETUTEIHHBIC
PUOOPHI, HarpeBaTebHbIC AIEKTPONTPUOOPHI (mpuMepsI),
ANEKTPUYECKUE MPEAOXPAHUTENH, SJIECKTPOMArHUT, SJIEKTPOJABUTATEINb
MIOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSIHHOTO TOKa

3.19 |DnexkrpomarnuTHbIe BOJHBIL. LlIkana 3MeKTpOMarHuTHRIX BOJIH

3.20 |JlyueBas mozaensb cBeTa. [IpsMmonmHeitHOE pacipocTpaHEeHHEe CBETa

3.21 |3axon oTpaxxkenus ceta. [Lockoe 3epkaiio

3.22 |IIpenomienue cBeTa. 3aKOH MPEITOMIICHHS CBETA

3.23 |Jlucmepcus cBeTa

3.24 |JIunza. Xox nayuelt B uH3e. DOKYyCHOE paccTosHUE JIMH3BI. OnTHYecKas
CuJIa JIMH3bIL:

D=1/F

3.25 |I'ma3 kak ontuyeckas cucrema. OnTuaeckue mprudopbl

3.26 |IIpaktuueckue pabOThI

W3mepenue onTHYECKOM CHIIBI coOuparome JHH3bL, (HOKYCHOTO
paccTosiHusl coOuparomie JMH3bI (10 CBOMCTBY paBEHCTBA pPa3MEpPOB
npenMera U HM300paKEHUs, KOrJa MPEAMET PacloyiOKeH B JABOWHOM
doxyce), mokaszaTess MPeJIOMIICHUS CTEKIIA.
UccnenoBanne cBOMCTBA H300pa)K€HUsI, MOJIYYEHHOTO C TOMOIIbIO
coOuparomiel JHMH3bl; HM3MEHEHHUS (POKYCHOTO pPAacCTOSHHS JIBYX
CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJIa TPEJIOMIICHUS CBETOBOTO JIiy4ya OT
yIJia maJieHusl Ha rpaHuie "BO3AyX - CTEKIO"

3.27 | ®usnueckue sBIeHUs B mpupose: 3atmenus Comnia u JIyHsl, nBeta Ten,
onTUYECKHe siBJieHUS B aTMocdepe (1Ber Heba, pedpakius, paayra,
MUPaX)

3.28 |TexHuueckue yCTpONCTBA: OYKHU, MEPUCKOI, (hoToamnmapar, ONTHIECKUE
CBETOBO/IBI

4 KBAHTOBBIE ABJIEHUA

4.1 |PamuoaktuBHOCTH. Anba-, 6eTa-, raMMa-u3inyueHus. Peakiuu anbda- u
OeTa-pacnaaa

4.2 |Onbitel  Pesepdopna mno paccesnuto anbda-uyactuil. [lmanerapnas




MOJCJIb aTOMa

4.3 | CoctaB atomHoOro0 spa. M3oTombl

4.4  |Tlepuox nonypacnaja aTOMHBIX SII€p

4.5 |SnepHble peakuu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U MAaCCOBOI'O YHCEN

4.6 |Ousnyeckue SABICHUS B MPUPOJIC: ECTECTBEHHBIN PaJlOAKTUBHBINA (POH,
KOCMUYECKHE JIy4H, PATHOAKTUBHOE U3ITy4EHUE IPUPOJAHBIX MUHEPAJIOB,
NENCTBUE PalMOAKTUBHBIX U3JIyYCHU Ha OPraHN3M 4eJIOBEKa

4.7 | TexHuyeckue yCTpPOWCTBA: CHEKTPOCKON, WHAMBUIYAIBHBIA JO3UMETD,

kamepa BuiibcoHa, siiepHasi SHEpreTHKa




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKUE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

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

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU TTOMOIITH
TepmomeTpa"

Kak ¢u3suka u apyrue ecTecTBeHHBIE
HayK{ U3Yy4aroT MPUPOTY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHHI C TIOMOIILIO MOJACIICH

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIposepka
TUIIOTE3BI: YacTOoTa KOJIeOaH!il OT
JUIMHBI MasiTHHUKA"

Crpoenue BemiecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

BCIICCTBA

8 JIBr>KeHUE 4acTHIl BEIIECTBA bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIeCTBa
B3anmocBsI3b MEX1y CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bu6mmoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco00OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
MexaHn4eCcKOoe JBHKCHUE.
12 PaBHOMEpHOE U HEpaBHOMEpPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmorexa [IOK
13 Ckopocts. EAMHHIE CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacyer nmyt 1 BpeMEeHM BUKEHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WHueprius. 3akoH HHEPITUH.
15 BBaI/lfMOHeﬁCTBHe TeJ‘IpKaK MpUYHHA bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
16 IInorHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa Tejia 1o ero IIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIa
18 Pemenne 3agau mo teme "I1moTHOCTD bu6nmoreka [JOK



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Berecrsa"

https://m.edsoo.ru/ff0al23c

Cuia xak XapaKTCpUCTHUKA

19 B3auMozeiicTBus tea. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas padorta «3ydueHue
20 3aBUCHUMOCTH PACTSKCHHUS
(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOHN CUIIBD»
21 SBnenue TaroreHus. Cuma TSXKeCTU
CBsi3b MKy CUJION TSKECTH U
22 Maccoit Tena. Bec tena. Pemenue bubmmorexa [JOK
" " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTu
93 Cuiia TsKecTy Ha APYTHX IJIaHeTax. bubnnoreka [JOK
®u3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJICHHBIX
26 10 OJHOM nps{i]i)ﬁ. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
27 Pemenue 3anau.
28 Pemenue 3agau nmo reme
"PaBHOelicTBYIOIIAS CHIT"
29 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
30 Pemenue 3anau mo temam: «Bec bu6mmoreka [IOK

tenay, «['papudeckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

KonrponbHas pabora mo remam:
«MexaHnveckoe JBHKeHue», «Macca,

31 IUIOTHOCTEY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI,
«Cuibn»
Jlaboparopuas padota «3yueHue
3aBUCUMOCTH CUJIBI TPDEHUS
32 CKO e OT CH. 11}) aBJICHUA U bubmmorexa LHOK
KOJIbKEHUS
m LA https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOIIHXCS
MTOBEPXHOCTEH»
Jasienne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
33 _
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHUE ra3a. 3aBUCUMOCTD
34 g Y5t 1a3a OT 0GBEMa bubmuorexa [JOK
FABIICH 38 OT ODBEM, https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaya naBieHus! TBEPALIMU
35 o ; TAMH U lsaﬂ aMHu. 3aKoH bubmmorexa [TOK
TCIAMH, FKHIKOC 3aMiL. ° https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBrieHHEe B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBEI3BAaHHOE JIEUCTBUEM CHJILI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aigau no teme «/laBnenue B bubmuorexa [JOK
SKUIIKOCTH U Tase. 3akoH Ilackama» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaromecs cocy ! https://m.edsoo.ru/ff0a2970
. bubmuorexa [JOK
39 I'unpasnmaeckuii mpece

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2826
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Manomerpsl. [lopuHeBon

40 .
XKHUJKOCTHBIN HacocC
Atmochepa 3emmu. [Tpuyannb
CYLIECTBOBAHHUS BO3 HOU
41 }GILH Ku 3 3::3yI;JsI/IMOCTb bubmmorexa [JOK
OOOJOMITH M https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTrO JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOps
bubmuorexa [JOK
42 Bec Bozmyxa. ATMocdepHOe JaBiieHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnnoreka [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 Gep bubmuorexa [JOK
AABIICHHA OT BLICOTHI HaXt YpOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo teme "
ATtmocdepHoe naBieHue"”
eiicTBHE KUJKOCTH U Ta3a Ha
47 A 8 bubmuorexa [JOK
TOTPYICHHOE B HHX TEHO- https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
bu6nmoreka [JOK
48 Hnapatie Ten https://m.edsoo.ru/ff0a3a96
Pemenwue 3anay mo temam: «IlnaBanue
49 cynoB. BoznyxormnaBanue, bubnmoreka [JOK
«/laBieHue TBEPAbIX TEN, )KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
50 KonrtponbHas pabora no Teme



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3654

«/laBiieHnE TBEPABIX TEN, JKUIKOCTEN
U Ta30B»

Jlaboparopuas pabota «Onpenenenue
BBITAJIKMBAIOIIEH CHUIIBI,

bu6mmoreka [IOK

>1 JEHCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE 1 https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»

JlabGopaTopHas paboTa 1o Teme

59 «ccieqoBaHue 3aBUCUMOCTH Beca 1 bubmuorexa [JOK
Teja B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJla»

JlaGoparopHnas pabora

53 "KoHcTpynpoBanue apeomeTpa uiu 1
KOHCTPYMPOBAHUE JIOJIKU U
onpeeraeHue e€ rpy30no LEMHOCTH"

bubmuorexa [JOK

>4 Mexareckas padora https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK

o5 MorsocTs. EARHUIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI MPH 1
noabEMe 1o JecTHuIe"

57 [Ipocteie MexaHnu3Mmsl. Poryar.

PaBHOBecue cuin Ha peruare
Prryaru B TexHuke, ObITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnnorexka [JOK
«HMccnenoBanue yCclIOBH paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemtenue 3amau mo tremMe «Y CI0BUS bubmmorexa [TOK

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

PaBHOBCCHS pblyara»

Koaddumnment nonesnoro necTpust
Mexanu3ma. Jlaboparopuas pabora

60 .
«M3mepenue KIIJI HakIOHHON

IIJIOCKOCTH»

Pemenue 3agau mo teme "Pabora,

61
motHocTh, KITI"

MexaHu4yecKast YHEPTHsl.
62 Kunernyeckas 1 noTeHIAaIbHAas
SHEPrus

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

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

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMEHTaIbHOE OIpeIeTICHHE
64 M3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON SHEPTHH NTPU
CKATBIBAaHWHM TeJIa 10 HAKIIOHHON

mIocKkocTu"

65 O6o0maromuii ypok o teme «Pabora
Y MOILHOCTb. DHEPTUS

PesepBHrlIit ypok. Pabota ¢ Tekctamu

66
o TeMe "MexaHnuyeckoe IBUKeHUE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67 PesepsHsliit ypok. BIIP

PesepBHblit ypok. Pabora ¢ Tekctamu
68 o Teme "PaboTta. MOmIHOCTb.
Oneprus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10

68

12



https://m.edsoo.ru/ff0a4c48
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[NPOT'PAMME




8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJICKYJSIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciiupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIepaTypsl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
WU3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [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

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOMMOTO JJIsI HarpeBaHus Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBICHUS

19 Ypok-uccnenosanue "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



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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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIHOM BJIAXXKHOCTU BO3ayXxa"

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

23

24

Pemenue 3amau Ha onpenencHue
BJIQYKHOCTH BO3/yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

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

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbii 3apsa. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanms. IcTOUHUKH bubnmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJlIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3mepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieIbHOES
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a A UX ’ bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1oCcTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI:IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 ) "
I10JIEN TTIOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneIT Opcrena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpumeHeHne IeKTPOMarHuToB B
TEXHUKE. Y POK-UCCIICIOBAHNE
"N3y4yenue neiicTBUSL MarHUTHOTO
I10JIs1 Ha POBOJAHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOIO
Toka. Mcnons3oBanue
AJIEKTPOJIBUTaTENIEH B TEXHUYECKUX
YCTPOWCTBAX M Ha TPaHCHOpTE. Y POK-
uccnenosanue "KoncrpyupoBanue u
u3ydyeHue paboThl AJIeKTpoiBUraTesns"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel @apanes. 3akoH
3J'I€KTpOMaI“HI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

63

Onexrporereparop. CriocoOsl
MTOJTYYCHUS DICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPTUU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE U
MAarHUTHBIE SIBJICHUS"
Oo6o0maromuit ypok o Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE

aBieHu"

PesepBHelit ypok. Pabota ¢ Tekctamu
o teme "TernnoBsie gBiIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepBHeIit ypok. Pabora ¢ TekcTamu

" . bubmuorexa [JOK
o7 HO TeMe HOCTUO HHH,I,’ " 1 https://m.edsoo.ru/ff0acdc6
IIEKTPUYECKUI TOK
68 PesepBHelit ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHbIC SBIICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue i[:;:enuﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

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

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMUPHOI'O bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEp0TO TENIA C bubmmorexa [IOK
N o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCcHe MaTepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpenIEHHON OChIO BpAIIEHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MoOMEHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHn4ecKoe ABIKCHUE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta o reme
30 "MCXIZIHI/I‘ICCK(I))G JIBIDKCHUC bubmorexa [TOK
N ) ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/fob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEpTUH U pabOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnast padota «3yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBMIKEHUE U €T0 bubmmoteka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtryeckuil U Npy>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIeprOJIa KoJIeOaH i
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MOTNIEPEYHBIE BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

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

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

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

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

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHHS U BOJHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMCHHUS bubmorexa LOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Vcnonp30BaHue MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBUCHMOCTH YTIJla IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuue "Bo3ayx-crekno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepeniusa "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue brbmmorexa LTOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "JlehexTo
3penus. Kak coxpanuts 3peHne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
72 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atoMoM. KBauTtsl. JIuneliuarsie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

HEPIus CBA3U aTOMHBIX sinep. CBA3b
9 C
MAaCChl U S3HEPTUU

Pemenue 3agau no reme "AnepHeie
peakuuu"

Peakuuu cunTe3a u aeneHusd saep.
Uctounuku sHepruu CoJiHIa U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBnle sBiaeHus"

IToBTOpenue, o0o0mIeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3anmopeiicteue ten"

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KIIJ] TennoBeIX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTaHOBOK"
[ToBTOpEeHME, 0000IIECHNE.
98 JlabopaTopHbie pabOTHI IO KYPC 1 1 bubnnorexa LHOK
" patop P | pey https://m.edso0.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTropenue, 0600menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

» ®usuka. 7—9 knaccsl : paboyas nporpamma Kk Jiuaua Y MK A. B. Ilepbimikuna,
E. M. I'yTHuK : yueOHO-MeToanueckoe nocooue / H. B. ®unonosuy, E. M.
['ytauk. — M. : llpoda, 2017. —76

* [Tonsackuii C.E. IToypounsie pazpabotku mo dusuke. K yue6Huky I'pomosa,
H.A.Ponunoii (M.: [IpocBemienue);

A.B.Ileppikuna (M.:Ipoda) 7 knacc. M. : «kBAKO», 2004,240c.

* P.JI. MunbkoBa, E.H.ITananotn TemaTnueckoe u NoypouHOE MIJIAHUPOBAHUE 110
¢usuke : 7 knacc: K yueOnuky A.B. [lepoikuna «Pusuka. 7 kinaccy/
P.JI.MunskoBa, E.H.ITananotu. — 2-¢ uzn. = M.: U3narenscTBo «DK3aMeHy,
2004- 127 c.

» OponTanbHbBIE Tab0paTOpHBIE 3aHATHS TI0 Pu3uke B 7-11 kinccax
oOmreoOpa3zoBarenbHbIX yupexeanuii: Kuura ansa yaurens / B.A.bypos, FO.N.
Huxk, b.C. 3BopeikuH u 1p. ; [lox pen. B.A. Byposa, I'.r. Hukudopoa. — M.:

[IpocBemenne: Yueb.umr.. 1996. — 368 c.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. «Bompockl HTEpHET-00pa30BaHUsD».

2. http://college.ru/physics/ - «OtkpeiTas ®usnkay, yaeOHbIH KOMITBIOTEPHBIH
Kypc 1o (pu3uKe.

3. http://center.fio.ru/som/ - CereBoe MmeToamueckoe 00bETMHECHHE YUUTEICH
(bu3uKH.

4. http://schools.techno.ru/sch1567/metodob/index.htm - BupryansHoe
METOAMYECKOE 00BETMHEHNE YUUTeIeH (PU3UKH, aCTPOHOMHHU U €CTECTBO3HAHUSL.
5. http://vip.km.ru/vschool/ - BupryansHas mikona Kupuina u Medoaus.
Merasnuuknoneaus.

6. http://www.fizika.ru/index.htm - Caiit s yqammxcs u nmpermnoaBatenei
(bu3HKH.

7. http://archive.lseptember.ru/fiz/ - YueOHno-MeToMUeCcKHE MaTepHaIbI IO
busuKe 119 yIUTENeH.

8. http://www.infoline.ru/g23/5495/physics.htm - Caiit «®u3uka B aHUMAIUSIX»,
COJICP)KUT aHUMAIHNHU (BUACO(DPArMeHTHI) 10 BCEM pa3fieiiaM (DHU3HKH.

9. http: http://www.int-edu.ru/soft/fiz.ntml - «’Kupast ®uzrkay, oOydaromas
nporpamma no gpusuke.

10. //www.cacedu.unibel.by/partner/bspu/pilogic/ - IIporpaMMHO-MeTOIUIESCKHIA
KOMITJIEKC « AKTHBHAs (u3uka'.

11. http://www.curator.ru/e-books/physics.html - O630p s1mekTpoHHBIX



y4e€OHUKOB M Y4eOHBIX TOCOOU 1o (pusmke.

12. http://physica-vsem.narod.ru/ - «®u3suka ais Bcex»: cait Cepres JIoBsruxa.

13. http://www.catalog.alledu.ru/predmet/phisics/ - Bce o6pa3zoBanue B
WuTepHere. YuebHble MaTepuasl o ¢pusuke. KaTamor cchiiok.

14. http://www.school.edu.ru/ - Poccuiickuii 001meo0pa3oBaTeIbHBIA TOPTAI.

15. http://metodist.il.ru/ - Meroaucrt.ru. Metoauka npemnoaaBanus GU3NKH.

16. http://www.edu.delfa.net:8101/ - Kadbuner puszuku Cankr-IleTepOyprekoro
Yuusepcurera [legarornueckoro Macrepcrsa.

17. http://www.phys.nsu.ru/dkf/ - JlemoHCTpalmOHHBINM KaOMHET (PU3UKH
HoBocubupckoro I'ocygapcTBeHHoro YHuBepcureta. MyabTUMEIUNRHBIN KaTaJIor
JIEKITMOHHBIX (PU3UUECKHUX JEMOHCTpAIIUH.

18. http://school-collection.edu.ru/ - enunas koyuteKIus UPPOBBIX
00pa30BaTEIBHBIX PECYpPCOB.

19. http://www.it-n.ru - CeTp TBOpueckux yunteneit (Innovative Teachers
Network).

20. http://www.radik.web-box.ru/ - uadopmarrionHbIii CaliT MO GU3MKE U
aCTPOHOMUH.

21. http:/Ivirlib.eunnet.net/mif/ - Buptyanbnas oudimoreka. JKypHai mo
MaTeMaTtuke, nHhopMaTHKe U GU3NKE JJIS IKOJIBHUKOB.

22. http://edu.1september.ru

23. class-fizika@narod.ru — Kiacchas ¢usukal
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