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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
®I'OC 00O, a Takxe ¢ yu€tom deaepanbHOi paboueil mporpaMMbl BOCITUTAHUS 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 (usmke yduTHIBAIOTCS
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 00111eTO 00pa30BaHUsI.

[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 00YyYarOLINXCS.

[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 CIIOC00A 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 KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOUIUMH €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 ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne JTHX Ieliel MmporpaMMbl MO (U3WKE 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 OOBSCHITH (PU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

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

OCBOEHHE MPUEMOB 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).
[Ipennaraempiii B mporpamMme 1o (U3NKE TMEepedeHb JTa0OpaTOPHBIX padOT u
OTBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUYUTENb JieJlaeT BEIOOP MPOBEICHUS



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
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
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 BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHuid,  OOBSCHAIOMIMXCS  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3anmoaeicTBUE Tell Kak MpUYMHA
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. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

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

Paznen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUSI >KUJKOCTU OT TiyOuHbl. ['mapocraTmueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
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. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

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

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

4. OmnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

o vk w N e

~

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH 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 konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS 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.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

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

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

HccnenoBanue siBIEHUS TEIJIOOOMEHA MpPU CMEIIMBAHUU XOJOAHOU U
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenabHON TEIIOTHI MIJIaBICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKY TE€JIaMM).

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



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPsOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
a1 ydactka uend. llocienoBarenbHOe W MApalJIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DJeKTpUYECKUe IeTH U MOTPEOUTENN dIEKTPUUecKoi sHepruu B 0piTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CrniocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM paszpsn.
. I3MepeHune Cuitbl TOKa aMIiepMeTpoM.
. I3MepeHue 3JIeKTpUYEeCKOro HanpsKEHUS BOJIbTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. B3aumonencTBue noCTOAHHbIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXHOCTH Pa3JIeJICHUS MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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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 AIEKTPUUECKON LIETTH MOCTOSTHHOTO 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 CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIOuyKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKAa HA MATHUTHYIO CTPEJIKY.



17. OnbITHl, JIE€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHUe U N3y4eHHUE PabOTHI DJIEKTPOIBUTATENIS.

20. U3mepenue KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwkeHHe. MarepuanpHass Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE NpsMOJMHENHHOEe JBuKeHue. (CBOOOJIHOE
nagenue. OnwiTel ["anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujia TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvnynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOLIHOCTb. PaboTa Ccuil TSKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou npyxuHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHCHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.



o g &~ w

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 YCKOpPEHHs Teja OT MacChl Te€la 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 NMITyJIbCa IPHU HEYTIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

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

Jlabopamopuvie pabomul u onvimol.

1.

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

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

OrnpeneneHue yCKOpEHHs] Teja MPU PABHOYCKOPEHHOM JBIKCHUHU 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. Onpenenienrie padOThl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa 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. HaGnrogenue koneOaHWil Ted MO NEUCTBHEM CHIbI 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 Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
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MasiTHUKA.
OnpeneneHue 4acTOThl U MEPUOa KoJeOaHU NPy KMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproa KojeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. ViccnenoBaHue 3aBUCHUMOCTHU Mepuoa KOJIeOaHW MPYKUHHOTO MasITHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJIeOaHUN Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO IMaICHHUS.
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. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

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

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

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4ed B paCCEHBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ria3a.

11. Paznoxenue 6e1oro cBera B CIEKTP.

12. [Tomy4yenue 6em0T0 CBETA IPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaXEHHUs CBETOBOrO Jyda OT yria
naJICHUs.
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N3yuyenune xapakTeprucTUK N300paKeHus IpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH YIJia MPEJIOMJIEHUS CBETOBOTO Jiy4ya OT yrIjia
NaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.



[Tomy4yenune n300pakeHU# ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nomypacnaga 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. JleWCTBHA paguOAKTHBHBIX HW3JIyYEHHW HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopoa.

Habmonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanys uznydeHus NpUpOJHbIX MUHEPAJIOB U MMPOITYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. HM3MepeHue paiuoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINK MOAYJIb NIPEAHA3HAYEH JI CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeaMeT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS
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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 paszela peaau3yercs
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 METOJIbl UCCIIETOBaHUS (PU3NMUECKUX 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 IPEBPALLECHUS U COXPAHEHMS BCEX M3BECTHBIX 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 JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:
1) naTpUOTHYECKOTr0 BOCIIMTAHMS:
— TIPOSIBJIEHUE WHTEpEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nUecKoil HayKu;
— LICHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;
2) rpamaaHCKOro ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA
— FOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAYHUMBIX U
ATUYECKUX TPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JTOCTHKEHUN
du3uKy;
— OCO3HAHUE BAXHOCTH MOPAIBHO-ITUYECKUX IPUHLUIIOB B JAEATEIBHOCTU
YYEHOTI0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIIPUSITUE ACTETHUYECKUX KadecTB (U3MUECKOM HAyKH: €€ TapMOHUYHOIO
IIOCTPOEHMUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HaHUE IIEHHOCTU (PU3NYECKON HayKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BAXKHEUIIEN COCTABISAIOIIEH KYJIbTYPHI;
— pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTH, HMHTEpeca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOIO 0JIArOMOJIYyYHS:
— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TpaBui O€30MacHOrO0 TOBEICHUS Ha
TpaHCHOPTE, Ha JOpPOrax, € 3JIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMAIIIHUX YCJIOBUSAX;
— ¢c(opMHUPOBAHHOCTH HaBBIKA pedICKCUH, TPU3HAHUE CBOETO MIpaBa Ha OIIUOKY U
TaKOTI'0 JK€ MpaBa y APyroro 4eaoBeKa;
6) Tpy10BOI0 BOCIMTAHMS
— AaKTHUBHOE YYacTH€ B pEIICHUM MPAKTUYECKUX 3a1ay (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3allii, ropojia, Kpas) TEXHOJOTHUUECKOW M COIMATbHOU
HaIPaBJICHHOCTH, TPEOYIOINX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHU;
— WHTEPEC K MPAKTUIECKOMY M3yUCHUIO podeccHii, CBSI3aHHBIX ¢ (PU3UKOIA;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUCHTAIlUMsl Ha TPUMEHEHHE (PU3MUECKUX 3HAHUW MJId peIIeHHWS 3a7ady B
00JIacTH  OKpY’Kalollle cCpejbl, IIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

— OCO3HaHWE TJI00aIbHOTO XapakTepa SKOJOTHYECKUX Mpo0JIeM M MyTer ux
pelieHus;

8) amanTauMM K M3MEHSIIOIUMCS YCJOBHUSIM COIHAJIBLHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICHCTBUM TIPH BBITIOJIHEHUH MCCIICIOBAHUN M MTPOCKTOB
(u3HUeCKO HAPaBIECHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

— TIOBBIIGHHUE YPOBHS CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO
JIeSITEIHOCTD;

— TOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM uucie GOpPMYyJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHue JIe(PUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JIacTH
du3uKy;

— IJTAHUPOBAHHUE CBOETO Pa3BUTHSI B IPUOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;
— CTpPEMJICHUE aHAIM3UPOBATh W BBISBIISITH B3AMMOCBSI3U MPHUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMUIA;

— OIICHKa CBOMX JICMCTBUH C YYETOM BIMSHHMS Ha OKpYXKaIOIIYI Cpeny,
BO3MOJKHBIX TJ100aJIbHBIX TTOCJICICTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHMS TpOrpaMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aeicTBUA:

BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC IPU3HAKH OOHEKTOB (SIBJICHUH);
yCTaHABIMBATh CYIIECTBEHHBI TPHW3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYUST B paccMaTpuBaeMbIxX (akrax,
JIAHHBIX ¥ HAOJIIOJIEHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;



BBISIBIIATH TTPUYUHHO-CJICICTBEHHBIC CBSI3H MPU M3yUYCHUH (HU3UUECKUX SBICHUNA U
MPOIIECCOB, JENIaTh BBIBOJABI C HCIOJIH30BAHUEM IEAYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYUH;
CaMOCTOATENILHO BBIOMpaTh CHOCOO perieHust y4dyeOHoM Qu3nyeckod 3amayu
(cpaBHEHHE HECKOJIbKMX BApUAaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:

MCII0JIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTh MO CaMOCTOATENIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHbBIN
bu3MYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SBJICHUS;
OLICHMBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OPMAILIMIO, MOIYYEHHYIO B
XO0/I€ UCCIIEAOBAHNUS WIH SKCIIEPUMEHTA;

CaMOCTOATENHbHO (OPMYJIHPOBAaTh OOOOIIEHUST W BBIBOJABI 10 pe3yjibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
TaK)K€ BBIJIBUTATh TPEANOJOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanmueii:

MPUMEHSTh PA3IMYHBIE METOJIbI, HHCTPYMEHTBI M 3aIIpOChl MPU MOUCKE U O0TOOpE
uH(pOpMAlMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW YydeOHOM (usmyeckoi
3a]a4H;

aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUIOB U (POPM MIPENCTABICHNUS,

CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (OpMY MpeACcTaBiICHUST HHPOPMALIUUA U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMHU, JuarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

B XOJIe OOCYXJIeHHUs y4eOHOTO MaTepualia, pe3yabTaToB JIa0OpaTOPHBIX padoT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HAIlCJICHHbIE Ha pEIICHUE 3aJaud M TMOJAep)KaHHue OJaroKenaTeIbHOCTH
OOIICHMS,

COTOCTAaBIISATh CBOM CYXJICHUSI C CYXKACHUSMHU JIPYTUX YYACTHUKOB JIMAJIOra,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTaBIATh PE3YJbTAThl BHITIOJHEHHOTO (U3WYECKOTO OTbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHMUMAaTh M WCMOJb30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThI PU PEIICHUH KOHKPETHON (DU3NYIECKOMN TIPOOIEMBI;



OPUHUMATH 1I€TU COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €€
JOCTHKEHHUIO: PACIPENETATh pPOaH, OOCYXIaTh NPOLECCHl W PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh PaOOThI, JOCTHrasi KAUeCTBEHHOTO pe3yJbTaTa Mo CBOEMY
HAMpaBJICHUIO U KOOPJIMHUPYS CBOU JACHCTBUS C IPYTUMU YJI€HAMU KOMAaH]IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX, TPEOYIOIIMX s
perieHus pU3NIECKUX 3HAHUIM;

OpPUEHTUPOBATHCS B PA3IUUHbBIX MMOAXOAAX MPUHSITHS PElICHUN (MHANBUAYAJIbHOE,
MPUHATUE PELICHUS B TPYIIIE, IPUHITHE PELIEHUN TPYIIION );

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pelieHHs] GU3NYECKON 3a7aun WM IUlaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATH MPEJIaraeéMble BapUaHThl PEIICHHI;

nenatb BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

J1aBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Npeyiararh IjiaH €€ U3MEHEHNS],
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHHS) PE3yJbTaTOB JESTEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBbHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(Gu3MYECKOTO HCCIEeIOBAaHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE pE3yibTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYTOro;

npuU3HaBaTh CBOE IMpaBO Ha OMMOKY NpU pelieHuu (U3NYECKUX 3a7ady WM B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K kxonIty 00ydeHus B 7 KJacce MMpeaMETHBIC pe3yiIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:
WCIIOJIB30BATh TOHATHUS: (PU3NYECKHE M XHMHYECKHE SIBIICHUS, HAOJIIOJCHUE,
DKCIIEPUMEHT, MOJIelb, THUIOTE3a, CIUHMIBI (U3UUYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BeEIIecTBa (TBEPAOE, JKUJIKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOEe JBWKCHHE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIHHEHHOER),



TPAeKTOPHs, PaBHOAEUCTBYIOIIAs cuia, Aedopmanus (ympyras, MIacTHUECKas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBL;

paznuuath sBiIeHUS (aud@dy3usa, TEIIOBOE [BIKEHHUE YAaCTUI[ BEIIECTBA,
PaBHOMEPHOE JBHKCHUE, HEPABHOMEPHOE JIBHXKEHUE, UHEPILUS, B3AUMOJCHCTBUE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBHIO BpAILCHUs, MeEpenada
JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTAIMU M Ta3aMHu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUs MEXaHWYECKOM HSHEpruv) 10 ONHCAHUIO0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NYECKUX SBICHUN B OKpPYXaloleM
MUpE, B TOM uuclie (PU3MYECKHUE SIBIICHHS B MPUPOJIC: MPUMEPHI JABUKECHUS C
Pa3JIMYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU MPUPOJIC, IEUCTBUE CUIIBI TPEHUS B
OpUpOJe U TEXHUKE, BIUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE PbhIO, phIYard B TEJE YEJOBEKa, MPU TOM IMEPEBOIAUTH MPAKTHUECKYIO
3a/1ady B y4€OHYIO, BBIJICNATH CYIICCTBEHHbIC CBOMCTBA (NMpU3HAKU) (HU3UUECKUX
SIBIICHUI;

ONKCHIBATh HM3YYECHHbIE CBOWMCTBA Tel M (PU3IUUYECKUE SIBICHUS, HCIOJIb3Ys
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSsI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CHJa
TpeHus, JaBieHue (TBEPAOro Tella, >KUIAKOCTH, Ta3a), BbITAJIKMBAIONIAas CuUJa,
MexaHu4eckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPUUIHEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUYECKas M OTEHIIUAJIbHAS SHEPTHs]), TIPU
OMMCAHUK TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICIT HCTIOJIb3YEMBIX BEIIMYUH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIIMYUH, HAXOJIUTh (HOPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SBJICHHUS M TPOIIECCHI, UCIOIb3YS
MpaBWiia CIOXKEHUs CUil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH Apxumeza, MpaBUJIO paBHOBecUs pblyara (0JI0OKa), «30JI0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW »OHEpPruu, MNpH OSTOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHUE SIBJICHUS, MPOIECChl U CBOWMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JTOTUYECKHUX I1aroB
c omopoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUM, PU3NMUECKHUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amadd B 1—2 JEUCTBUS, WCMOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud



3alMChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IIPOBOJUTH PACUYETHI, HAXOUTh CIPABOYHBIE JAHHBIE, HEOOXOAUMBIE JJIs1 pELIEHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETUIHHBI;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PU3NYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAaHUS BBIIEIATH IMPOBEPSIEMOE IPEIIIOIOKEHUE
(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOANUTH ONBITBI IO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh NPOBEPSIiEMBbIE MPEAINOJIOKEHUA, COOUpaTh
YCTaHOBKY H3 MPENJIOKEHHOTO0 O0OpYyNOBaHUs, 3alUChIBaTh XOJ ONbITa U
(GbOopMyIMpPOBATH BHIBOIBI,

BBITIOJIHATH MPSMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUITbI
U TEMIEepaTrypbl C UCHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MpHOOPOB,
3aIlKChIBaTh OKa3aHUs MPUOOPOB C YUETOM 3aJaHHOM aOCOIOTHOM MOrPEUIHOCTH
U3MEPEHUN;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH NYTH PaBHOMEPHO
JBIKYILIETOCS. Tela OT BPEMEHM JIBH)KCHHMS TEJA, CHUJIbI TPEHUS CKOJIBKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYKEHHOM YacTU Tejla W OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOMHBI, HAa KOTOPYIO
HOTPYKEHO TEJO, YCIOBUMN IUIaBaHUs T€J, YCIOBUI paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynbTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (DU3MYECKUMX BEIMYMH B  BHJE
OpeUIOKEHHBIX Ta0nMMll UM TpauKoB, JAeNaTh BBIBOJABI 10 pe3yJbTaTam
UCCJIEI0BAHNS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IMJIOTHOCTH BELIECTBA
KUIKOCTH M TBEPAOrO Tela, CUjla TPEHHUS CKOJIbKEHUS, ABJICHHE BO3IyXa,
BBITAJIKMBAIONIAS] CHUJIA, JICWCTBYIOIIAs Ha NOTPYKEHHOE B JKHUJIKOCTb TEJO,
KOdQ(PUIIMEHT  MOJE3HOr0  JCHCTBUS ~ NPOCTBIX  MEXaHU3MOB),  CIEIys
OpeIJIOKEHHOW  MHCTPYKUMHU: TMpPU  BBIMNOJHEHUMH  HU3MEPEHHH  cobupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIATH 3HAYEHUE UCKOMOM BEIMYUHBI;
cOONI0aTh MpaBWJIa TEXHUKU OE30MaCHOCTH IMpu padore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloONIMecss COCyIbl, OapoMeTp, pblyar,
MOJIBY)KHBINA U HEMOJABWXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOAIIMUITHUKH, YCTPOHUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOW HACOC,
apeoMETp), UCIIONb3Ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX SIBICHUI U HEOOXOIUMbIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMI0O O MpHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUIS OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUsl 370pPOBbsI M COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;
OCYILECTBISATh OTOOP MCTOYHMKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUA U IMyTEM
CPaBHEHHUS Pa3jIMYHbIX MCTOYHUKOB BBLAEIATH MH(POPMAIMIO, KOTOpas SBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOI;
UCIIOJIb30BaTh TMPHU BBIIOJHEHUH YYE€OHBIX 33JaHU  HAay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAIbl, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUSI TEKCTa, MPeoOpa3zoBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHbBIE U YCTHBIE COOOILLIEHHUS HAa OCHOBE
2—3 UCTOYHHUKOB MH(pOpPMAIH (GU3NUECKOTO COJIEPKaHMUs, B TOM YHCIIE MyOIMIHO
Jenatb KpaTKue COOOIIEHHMST O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
UCCJIEOBAHUM, IIPU 3TOM TIPaMOTHO HCIIOIb30BAaTh HW3YYEHHBIM ITOHATUWHBIN
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
OpU  BBIIOJHEHUM Y4YEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33Jla4yaMU, CJIEIUTh 32
BBINIOJIHEHUEM IUTaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBHIBAsI MHEHUE OKPYKAOLIUX.

K koHIy 00yueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHHUI:
MCITIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHXKEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE M aMOp(HbIE
T€Ja, HACBHIIICHHBIA W HEHACBIIIEHHBIM Nap, BIAXHOCTb BO3yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTHUsI, TETIOBOM JABUTATEIb, 3JIEMEHTAPHBIN JIEKTPUUECKUHN 3aps/l,
AIEKTPUUECKOE T0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUYECKUI
TOK, MAarHUTHOE T10JIE;
pasnuyarh SBJIEHUS (TEIUIOBOE PACIIMPEHHUE M CKAaTHE, TEIUIONEpeaayda, TEMIOBOe
paBHOBECHE, CMayuMBaHWE, KAaNWUISPHBIE SIBICHUS, HCHApEeHHE, KOHJIEHCALHUs,
IUIaBJIEHUE, KpHUCTauIM3anus  (OTBEpACBAHUE), KWUIIEHHE, TeIulonepeaaya



(TemIonpOBOHOCTb, KOHBEKIUS, U3ITy4YEHHUE), AIEKTPU3ALUSA Tel,
B3aMMOJICHCTBHUE 3aPAIA0B, NEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MArHUTHOTO IOJS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHasi MHAYKIMS) IO OINHUCAHUIO MX XapaKTEpHbIX CBOWCTB M Ha
OCHOBE OIIbITOB, AEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYXKaIOIIEeM
MUpE, B TOM YucIie (U3HUECKUe SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KalWUISIPHBIC SBJICHHUS B NPUPOJE, KPUCTAIUIBI B IpUpoze, usnydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTrMoc(epe, 3EKTPUUYECTBO JKHUBBIX OPIaHU3MOB,
MarHuTHOE 1oJjie 3eMid, Apeid MoJ0CcCOB, pOIb MATHUTHOTO TMOJIS JUIS KU3HU Ha
3emiie, MOJSPHOE CHUAHHME, MPU STOM NEPEBOJIUTH IPAKTHUECKYIO 3a1ady B
yueOHY0, BBIICIISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;
ONKCHIBATh HM3yYEHHBIE CBOWCTBA Te€l MU (IU3MYECKUE SBJICHUS, HUCIOJb3Ys
(du3nuecKkue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, yAENbHAsA TEIIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUJIABJICHUS,
yaelbHas TEIJIOTa MapooOpa3oBaHUs, yJeJdbHAas TEIUIOTa CropaHusl TOILIUBA,
KOA(Q(GUIUEHT TOJE3HOro JEHCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTEJIbHAs
BJII&XHOCTb BO31yXa, DOJIEKTPUYECKUM 3apsl, CHJIa TOKA, DIJIEKTPUYECKOE
HaIpsKEHUE, CONTPOTHUBIIEHUE NPOBOJHUKA, YAEIBHOE CONPOTUBIICHHUE BEILECTBA,
paboTa M MOILIHOCTh 3JEKTPUYECKOTO TOKa), IpH ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MYECKUI CMBICI HCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHUS U
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIMYWHAMHU, CTPOUTH T'paUKUd HU3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKUE SIBJICHUS M MPOLIECCH, HUCHOJb3YS
OCHOBHBIE ITOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKONM TEOPUU CTPOCHHUs BEILECTBA,
OPUHLIMIT CYNEepHo3uIUu NoJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsnaa, 3akoH OMa Ju1s ydacTka 1enu, 3akoH Jkoynsa—JIeHna, 3aKkoOH COXpaHeHUs
HHEPruu, IPHU 3TOM JABaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alUCHIBATh €r0
MaTeMaTHYECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMICTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyaluu IPAKTUKOOPHUEHTHPOBAHHOT O XapakTepa: BBISIBIISITH
MPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH 00bSICHEHUE U3 1—2 JTOrMYEeCKUX IIaroB ¢
ornopoii Ha 1—2 U3y4yeHHbIX CBOMCTBA (PM3NUYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

pemiath pacu€THble 3a7ayd B 2—3 JEMCTBHS, MCIONB3YySd 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aIUChIBATh KPATKOE YCJOBUE, BBISBISITH HEAOCTATOK JAHHBIX MU PEMICHUS



3aJauM, BHIOMpATh 3aKOHBI U (OpMysbl, HEOOXOAUMBIE A €€ pelIeHHUs,
IPOBOANUTH PACUETHI U CPABHUBATH MOJNyUYEHHOE 3HaYCHUE (DU3UUECKON BEIMYHHBI
C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIM (PU3HMUECKHX
METO/IOB, HCHOJNBb3ys ONHCAHHE UCCIENIOBAHUS, BBIICIATH MPOBEPSEMOE
IPEANOJIOKEHNE, OUEHUBATh MPABUIBHOCTD MOPSAAKA MPOBEICHUS HCCIECI0BAHUS,
JieaTh BbIBOJIBI;

MPOBOJUTH ONBITHl 1O HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0BbéMa, Temmeparypbl, CKOPOCTH IIpollecca OCTBbIBAHMS W HarpeBaHus MpuU
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMIAAU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIU3allisl MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOrO0 000pydoBaHUS,
OIMKCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOJIBL;

BBIIOJIHATh IPSMBIE HW3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAJKHOCTH
BO3JlyXa, CUJIbl TOKA, HAINPSOHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPEHUN C Y4ETOM
3aJJaHHOW a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hM3HUECKOM BEIMYHHBI OT JIPYTOM
C WCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUNl  (3aBUCUMOCTH  COIPOTUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYEeHHS] M YIEIbHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CHUJIbI TOKA, UAYIIErO 4Yepe3 MPOBOJHUK,
OT HaNpsDKEHWS Ha MPOBOIAHHUKE, HCCIECJOBAaHUE IIOCIENOBATEIBHOIO H
NapajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBAaTh  MCCIEIOBAHUE,
coOupaTh YCTaHOBKY U BBIMOJIHATh MU3MEPEHUS, CIIeIysl MPEJI0KEHHOMY IUIaHy,
(buKCcHUpOBaTh Pe3yIbTAThl MOJYYECHHON 3aBUCUMOCTH B BUJIE€ TaOJUIl U TpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpPEeHHUs  (PU3MYECKUMX  BEIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUYECKOr0 TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEeAyd MpPEMJIOKEHHOW WHCTPYKIMU, W BBIYKUCIATH 3HAUYCHUE
BEITUYNHBL;

COOIOJIaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyIOBaHUEM;



XapaKTEePU30BaTh MPHUHIIUILI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HA UX ONMHUCAHMS (B TOM YHUCIE: CUCTEMA OTOIJIEHUS JOMOB,
TUTPOMETP, MapoBasi TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUMK IIICKTPHUECKOU
HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTeNbHbIC SJIECKTPONPUOOPHI
(mpuUMepHI), NEKTPUUECKHUE MPEAOXPAHUTEIN, IIEKTPOMArHUT, AIEKTPOBUTaTEIh
MOCTOSTHHOTO TOKAa), HCIIOJIb3Yys 3HAHUS O CBOMCTBaX (U3WYECKUX SIBICHUN U
HE0O0X0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTETbHBIE MPUOOPHI TI0
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEpPMOC,
IICUXPOMETP, THUTPOMETP, JABUTATEIb BHYTPEHHETO CrOPAaHUS, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0OO3HAYCHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0€30MacHOCTH MpPHU OOpAIEHWH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbSI U COOJNIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPEE;
OCYIIECTBJIATh MOUCK MHGOpMAIMK (u3nuecKoro cojiepkanus B MHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUN U MYTEM CPaBHEHUS JIOMOJTHUTEIBHBIX UCTOYHUKOB
BBIJICTISATh MH(OPMALINIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOU MM MOXKET OBITh
HEJO0CTOBEPHOM;
WCIIOJIb30BAaTh TPU  BBITIOJIHEHUH YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co3faBaTh COOCTBEHHBIC NMUCHbMEHHBIE M KPAaTKHWE YCTHBIE COOOIIEHUs, 00001as
uHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COJAEpIKAHUS, B TOM
yucie myOJuYHO MPEeNICTaBIATh Pe3yJIbTaThl MPOSKTHOW WM UCCIEI0BATENbCKOU
JNESITEIbHOCTH, TMPU 3TOM TPAMOTHO HCIMOJIb30BaTh HM3YUYEHHBIM TOHSITUWHBIN
anmnapar Kypca (U3MKU, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTALINEH;
IPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HMCCIIENOBAHUN (PU3MUYECKHUX IPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTU B TPYIINE B COOTBETCTBUUM C TOCTaBICHHBIMU
3aJlayaMu, CJIEUTh 32 BBIIIOJIHEHHEM IUIaHA JCUCTBUH M KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B JIEATECIBLHOCTh TPYIIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJICMCTBUE, TPOSBISAS  TOTOBHOCTh  pa3peuiaTrh
KOH(DIUKTHI.

K xoHiy oOyueHust B 9 kjiacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIONB30BaTh MOHATHA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHTENBHOCTh ~ MEXaHWYEeCKOro  ABWXKeHMs, jAedopmanus  (ympyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
NEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPAOE TEJO, LIEHTP TSXKECTH TBEPIOTO
T€a, PaBHOBECUE, MEXAHWYECKUE KOJEOAaHHWS M BOJHBI, 3BYK, HUH(QPA3BYK HU
yIbTPa3BYyK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJMU30PYKOCTh M JATbHO30PKOCTh, CHEKTPHlI UCIYCKAaHUSA W TOTJIOUICHUS, ajbda,
OeTa- ¥ raMMa-u3J1y4eHHUsl, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pasnnyath sIBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEMHOE BUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJUHEIHOE [BUXKEHHE, CBOOOJHOE TAaJECHUE TeEJ,
pPaBHOMEpPHOE MABI)KEHHE IO OKPY)XKHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTUBHOE
JBUKEHHE, KojeOaTeNbHOE ABIKEHUE (3aTyXalolie U BBIHYKICHHBIC KOeOaHus),
pE30HaHC, BOJHOBOE  JBWXKECHHE, OTPaKEHUE  3BYKa, MPSAMOJIMHEHHOE
pacnpocTpaHEeHUE, OTPAKEHUWE U IPEJIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, Pa3JI0KEHHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CHEKTPATbHBIX
[[BETOB, JWCIEPCUS CBETa, ECTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHKHOBEHHE
JUHEHYATOTO CHEKTpa M3JIYYEHHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBIECHUE H3YUYCHHBIX (PU3MUECKHUX SBJICHUNA B OKPYKAIOIIEM
mupe (B TOM uucie (pU3MYecKHe SBICHUS B MPHUPOJAEC: TMPHIMBBI M OTJIHBHI,
nemxkeHne 1iaHeT CONHEYHOW CHCTeMBl, pPEaKTHBHOE JBHIKCHHE >KHBBIX
OpPraHMU3MOB, BOCIIPUSITUE 3BYKOB JKMUBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUEcKoe
NeHCTBUE BUIAMMOIO, YIbTPaduOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHHIH,
€CTECTBCHHBII pPagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3IyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJMOAKTUBHBIX H3IYYCHHH Ha
OpPraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTh MPAKTHUECKYIO 3ajjaduy B Y4EOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;

ONKCHIBATh M3yYEHHBIE CBOWCTBA Tel M (UINYECKUE SBICHUS, HCIOIB3YS
dusznyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tena IpH
HEPaBHOMEPHOM IBW)KCHHH, YCKOPEHHUE, MEepEMEIICHNE, MyTh, YIJIOBas CKOPOCTh,
CHJIa TPEHUs, CUja YNPYrocTH, CUJIa TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJeHus,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEeXaHHueckas padoTa M MOUIHOCTH,
NOTCHIIMATbHAST JHEPTUs Tela, TMOMHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
MOTEHIIMATbHASI DHEPTUsl C)KATOH TPYKWHBI, KHHETHUYECKas HHEpPTHsi, IOJHAs
MEXaHUYECKasi YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTeb MPEIOMIICHUS CpeAbl), MpU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HaUeHUsT W eAUHUIB (QU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BETNYNH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MYCCKHUE SIBICHHUS M IPOIECCHI, MCIOIL3YS
3aKOH COXpaHEHUsl DJHEPrHH, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIMI OTHOCUTENbHOCTH ['anmunesi, 3axoHbsl HbiOTOHA,
3aKOH COXPAaHCHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS U TIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOI0 W MACCOBOTO YHCEN TIPH SACPHBIX PEAKIHAX, TIPH dTOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3UYECKUE TMPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBIABIATh PHUYUHHO-
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUM, (HU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHH),
WCITOJIB3YsI 3aKOHBI U (DOPMYJTBI, CBS3BIBAIOIINE (DU3MUCCKIE BETUIHHBI: HA OCHOBE
aHaNWM3a yCIIOBHUS 3a/1a4y 3alMCHIBATh KPATKOE YCIIOBHE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbl, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HAYCHUS (PU3NICCKON BEITUIHHEL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOIIHM (PU3HIECKHUX
METOJ/IOB, HCIOJNB3ys OINHCAHHE UCCIENIOBAaHUS, BBIICISATH MPOBEPsSEMOE
MPEANOJIOKEHNE, OIIEHUBATh MPABWIBHOCTh MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;
MIPOBOJIUTH OIMBITHI 1O HAOMIOMCHUIO (U3UYECKUX SBICHUNA WIN (PU3HUECKHX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HpOTOHA, 3aKOHA COXPAaHECHMS YHEPTHH,
3aBUCUMOCTh TEepuojia KoJeOaHWil TPYKUHHOTO MasiTHUKA OT MacChl Ipy3a u
KECTKOCTU TPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOaHUH,
IPSIMOJIMHEHOE paclpOCTpaHEHHE CBETa, pas3siokeHHue Oejoro CBeTa B CIEKTD,
U3yYeHHE CBOWMCTB M300paKCHHsI B IUIOCKOM 3€pKalie M CBOMCTB HM300paKeHUS
npeaMera B coOuparomield JiMH3e, HaOMIOJICHUE CIUIOIIHBIX U JIMHEHYaThIX
CIEKTPOB M3IIYYEHHs): CAMOCTOATEILHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHNsI, OMUCHIBAThH XOJ OMBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX H3MEPEHHUH, ONPEACIIss CpeaHee
3HAUCHUE U3MEPSIeMON BeTWYNHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBaTh BBIOOP cII0Cc00a M3MepeHus (M3MEPUTEITHHOTO MPUOOpa);
MPOBOJUTh  HWCCJCNOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHUMOCTh IYTH OT BPEMEHH IIPHU



PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadaJbHOM CKOPOCTH, NEepHoAa KoJeOaHui
MaTEMaTUYECKOr0 MAsITHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja MNaJeHus M yria MOpeJOMJIEHHs OT yrjia MaJeHusd): IJIaHUPOBAThH
UCCIIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
NOJyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOPEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHUE CBOOOJHOIO
NajcHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUs  CKOJIbKEHUS,
MeXaHuyeckas paboTa W  MOUIHOCTb, 4YacToTa U MEpUoJ  KoJjebaHui
MaTE€MaTUYeCKOro M MPYKUHHOIO MAasTHUKOB, ONTHYECKas CHJIa coOMparomein
JWH3BI,  PAJAMOAKTUBHBIN  (OH):  IMIAHUPOBATH  W3MEpPEHHUs,  COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHATD U3MEPEHMS, CIEAYsI PEIII0KEHHON
UHCTPYKILUHU, BBIYUCIATH 3HAYEHUE BEIMYMHBI U AHAIU3HPOBATh MOJIYYCHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHNN;

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nnyaTh OCHOBHbBIE MPU3HAKU MU3YyUYEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBIA UCTOYHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHeTapHasi MOJENb aTOMa, HyKJIOHHAsI MOJIETb aTOMHOTIO $J1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOMl Ha MX oOmNMCaHUA (B TOM YHUCIE: CHUIAOMETP, AATUYUKU
NIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHMs, pPAaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmoib3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelieHn y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

NPUBOAUTH MPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPUMEpax) MPaKTUYECKOIrO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBIATh MOMCK HH(pOpManmu ¢uszndeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TOJIyYeHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;



UCIIONB30BaTh MPHU  BBIIOJHEHWH YYEOHBIX 3aJaHUil  HAyYHO-TIOMYJSPHYIO
auTepaTypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CeTU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINYHO
NPEACTABIATh PE3YNbTATHl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESTEIbHOCTH,
IIPU 3TOM I'PaMOTHO HMCIOJIb30BAaTh U3YYEHHbBIA NOHATUMHBIN anmnapaT U3y4acMoro
paznena (U3MKKM M CONPOBOXKAATH BBICTYIUIGHHE Tpe3eHTaluel ¢ Yy4EToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 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 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE 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 naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU 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
> 460Ta H MOUHOCT® 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 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
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS 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

KounyecTBO 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
SAMMOACHCTBHE TeX 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 pacpOCTPAHEHHUS 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 onTHYeCcKUE 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 arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 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
JJIeKTPOHHbIE
Nen/m  Tema ypoka KoumuectBo unpponbie
4ACOB oOpa3oBaTeJibHbIE

pecypchl

1 ®uzrka — Hayka o npupoje. SBiaeHus npupoabl 1

2 ®dusnueckue SBICHUS 1

3 du3nyecKue BEIIMYUHBI U MX U3MEPCHHE 1

4 JlaboparopHas paboTta "Onpenenenue HeHbI AeneHus". 1

5 MeTtobl HaydHOTO TIO3HAHUS. Onrcanue GU3NICCKUX SIBICHUHN ¢ TOMOIIBIO0 MOJICIICH 1 bubnmorexa LHOK
https://m.edsoo.ru/ff09f72a

6 VYpoxk-uccnenosanue "[IpoBepka rumoressl: JadbHOCTh MOJETA IIAPUKA, TYIIECHHOTO 1

TOPU30HTAIILHO, T€M O0JIbllIe, YeM OoJbllie BbICOTA ITycKa"

7 Crpoenue BemecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a

8 JIBMKCHHE YaCcTHIT BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e

9 JlaGopaTtopHnas pabota "Ornpenenenue pa3MepoB Majbix Tea".

10 ArperaTHble COCTOSIHHSI BEIIECTBA

11 Oco0eHHOCTH arperaTHhIX COCTOSTHUM BOABbI. O000IIEHHE TIO pa3ieny 1 bubnuoteka [JOK

«ITepBoHauanbHBIE CBEAEHUS O CTPOCHUH BEIIECTBAY https://m.edsoo.ru/ff0a0378

12 Mexannueckoe IBIKeHUe. PaBHOMEpHOE M HEpaBHOMEPHOE JIBIIKECHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a05c6
bubnmuotexa [JOK

13 CKopocTs. EARHHLG CKOPOCTH 1 https://m.edsogru/ff0a0790

14 Pacuer mytu ¥ BpeMeHM IBUKEHUS 1 bubnnorexka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

https://m.edsoo.ru/ff0a0ae4

15 WNueprusa. Macca — Mepa HHEPTHOCTH T bubmmorexa [JOK
https://m.edsoo.ru/ff0a0c10
16 [TnotHOCTH BemecTBa. PacueT Macchl 1 06beMa Tela 1o ero IIOTHOCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas pabota «OrnpeaeseHne MIOTHOCTH TBEPOTO TEIay
18 Pentenue 3amaud mo treme "IIimoTHOCTE BemiecTna" buGnnorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak xapakTepucTHKa B3auMoencTBus Ten. Cuina ynpyroctu. 3akoH ['yka
20 JlaboparopHas paboTa «/3ydyeHne 3aBUCUMOCTH pacTsbkeHus (aedopmariim)
MPYKUHBI OT TIPHIIOKCHHOW CHITBDY
21 [[“IBnenue Tsrorenus. Cuia TSKecTu
99 CBs13p MeX1y CUIION TsKECTH U Maccoil Tena. Bec tena. Pemenue 3anad no reme bubnuoreka [IOK
"Cuna tspxectu" https://m.edsoo.ru/ff0al778
23 Cuna TsDKeCTH Ha IpYTruX IuraHerax. Gu3ndyeckue XapaKTepPUCTUKH TIAHET bubmmorexa [JOK
https://m.edsoo.ru/ff0a1502
bubnmnorexa [JOK
24 Hsmepettite ciut. JlutamomeTp https://m.edsogru/ff0a18cc
bubnuoteka [JOK
25 Bec rena. Hesecomocts https://m.edsogru/ff0a1778
26 CrnosxeHue ABYX CUJI, HAIIPaBJICHHBIX MO OJHON NpsiMOi. PaBHOEHCTBYIOIIAS CHTT bubmmorexa [OK
https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau o reme "PaBHonelicTByromas cui'
28 Cuna tpenus u e€ Buabl. TpeHue B IpUPOJIe U TEXHUKE bubmmorexa LIOK
https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnast pabota «/3yueHne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI bubnmoreka [JOK
JTABJICHUS U XapaKTepa COMPUKACAFOIINXCS TOBEPXHOCTEN https://m.edsoo.ru/ff0alcc8
30 Pemenue 3a1a4y Ha onpe/ieieHre PaBHOACHCTBYIOIIEH CHITBI
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Pemenue 3aa4 no remam: «Bec tenay, «I'paduueckoe nzoOpaxkenue cuin, «CHITbD»,

bubmuorexa [JOK

31
«PaBHOEUCTBYIONIAS CUI» https://m.edsoo.ru/ff0alde0
32 Hrorosas koHTpoJIbHAs paboTa 3a 1 momyroaue
bu6mmoreka [IOK
33 .C 0
Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEJIUUEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBineHue ra3a. 3aBUCUMOCTb JIaBJICHHS T'a3a 0T 00bEMa, TeMITepaTyphbl bubmorexa LHOK
' A ’ patyp https://m.edsoo.ru/ff0a2376
35 [Tepenaya naBneHUs TBEPABIMU TEJIAMU, )KHIKOCTSIMU ¥ razaMu. 3akoH [lackans bubmmorexa [TOK
perata A pA dane ' https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHe B *KHUIKOCTH U ra3e, BEI3BAHHOE JICHCTBUEM CHJIBI TSHKECTH bubmorexa LHOK
A ’ A https://m.eds00.ru/ff0a2718
bu6mmoreka [IOK
37 Pemenue 3amay no teme «JlaBienue B )kUIKOCTH U ra3e. 3akoH [lackamsa» https://m.edsoo.ru/Ff0a2826
bu6mmoreka [IOK
38 Coobmarompecs cocykt https://m.edsoo.ru/ff0a2970
39 IM'mapaBauyeckuit mpecc bubmmorexa [OK
P P https://m.edsoo.ru/ff0a3136
40 ManomMertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC
. bubnuoteka [JOK
41 A
T™MOC(epa 3eMiIu 1 IPUUYHUHBI €€ CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2bsa
bu6mmorexa [IOK
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHue https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
43 Nsmepenue armocdeproro gasienus. OnsiT Toppuueniu https://m.edsoo.ru/ff0a2das
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI HaJl YPOBHEM MOPS bubmmorexa [JOK
P A abls P https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepona. AtmochepHoe TaBIeHIE Ha Pa3IMYHBIX BBICOTaX bubmmorexa [TOK

https://m.edsoo.ru/ff0a2fc4
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46

Pemenue 3amay mo Teme " AtmocdepHoe gaBieHue"

47 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJ0. ApXUMEIOoBa CUiia bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «Onpe/eneHrne BEITATKUBAIOIICH CUITBI, IEHCTBYOIICH Ha TEJo, bubnnoreka [HOK
IIOTPY’KEHHOE B JKUJKOCTBH) https://m.edsoo.ru/ff0a33fc
49 JlaboparopHas paboTta 1o teme «lccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT bubnnoreka [HOK
00BbEMa MOrpy>KEHHOM B JKUJIKOCTh YaCTH TEJIay https://m.edsoo.ru/ff0a3514
bubmumorexa [IOK
>0 Hnapasiite Ten https://m.edsogru/ff0a3a96
51 JlaboparopHnas pabota "KoHCTpyrpoBaHHe apeoMeTpa Ui KOHCTPYHUPOBAHHUE JIOJIKH U
onpeenaeHue e€ rpy3ono bEMHOCTH"
59 Pemenue 3agau no remam: «llnaBanue cynos. Bo3nyxoriaBanue», «/laBinenue bubnnoreka [JOK
TBEPABIX TEJ, )KUIAKOCTEU U ra30B» https://m.edsoo.ru/ff0a3654
53 KonTponbhas pabota no teme «/laBneHue TBepIbIX Tell, JKUIKOCTEH U Ta30B»
bubnnorexa [HOK
>4 Mexanurieckas pagora https://m.edsogru/ff0a3f82
bubnunorexa [JOK
55 Morxocts. Eusuig MomHocTs https://m.edsogru/ff0a3f82
56 Ypok-uccnenosanue "Pac4ér MOIHOCTH, pa3BUBAEMOM MPU NOIBEME I10 JIECTHULIE"
o7 [Ipoctsie Mexanu3msl. Peryar. PaBHOBECHE CHIT Ha pblyare
58 Prruaru B TexHuke, ObITy U nipuposie. JlabopatopHas pabdora «VccnenoBanue ycnoBui bubnuoreka [IOK
pPaBHOBECHUs pblUara» https://m.edsoo.ru/ff0a478e
59 Pemenue 3anau no Teme «Y ciioBUs paBHOBECHUS pblYara» bubmmorexa LIOK
https://m.edsoo.ru/ff0a48a6
50 Koadduument noneznoro neiicteust Mmexanusma. Jlaboparopnas pabota «/3mepenue
KII/] Hak1OHHOM MIIOCKOCTH
61 Pemenue 3agau no reme "Padota, momnocTh, KIT/1" bubmmorexa [TOK

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

62 M K 1
exaHuueckas sHeprusi. Kunernueckasi 1 moTeHIUaNbHAs SHEPTUs httos://m.edsoo.ru/ff0ad252
63 3aK0H COXpaHEHUsT MEXaHUYECKON IHEPTrUun 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEpUMEHT MO TeMe "IKCIEPUMEHTAIBHOE ONPEACIICHUE U3MEHECHUS
64 KMHETUYECKOW U MOTEHIIMAIbHON SHEPTUHU IIPU CKATHIBAHUU TeJla M0 HAKJIOHHOM 1
MJI0CKOCTH"
65 KonTtponsnast pabora o Teme «PaboTa 1 MOLITHOCTB. DHEPTHUs» 1
. bubnuorexa [JOK
P .P "M " 1
66 e3epBHBINA ypok. PaboTa ¢ Tekctamu 1o Teme "MexaHrn4ecKoe IBIKEHUE https://m.edsoo.ru/ff0adees
bu6mmoreka [IOK
7 4 1
6 TOroBast KOHTPOIbHAs padoTa https://m.edsoo.ru/ff0a4ffe
68 PesepBHeIil ypok. Pabora ¢ Tekctamu o reme "Paborta. MomHOCTh. DHEprus" 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0a4252
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8 KVIACC

JJIeKTPOHHbIE
Ne i/ Tema ypoka KosmuectBo unpponbie
qACOB oOpa3oBaTeJibHbIE
pecypcsbl
1 OcHOBHbIE MOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPUHU U UX OIIBITHBIC 1 bubnnoreka [HOK
MOJTBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Monenu TBEPAOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a540e
4 OOBsICHEHNE CBOMCTB TBEPIOTO, )KHUIKOTO U Ta3000pa3HOT0 COCTOSIHUIN BEIIeCTBA Ha 1
OCHOBE IOJIO’KEHUIM MOJIEKYJISIPHO-KMHETHYECKON TEOPHH
bubmuorexa [JOK
5) Kpucrannmuueckue u amopdHbIe TEIa 1 https://m.e dsogru /££0a5800
6 CmauuBaHue ¥ KamWUBIPHOCTh. [ToBEpXHOCTHOE HATSHKEHHE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYpPbl CO CKOPOCTHIO TEIIOBOTO JIBUKEHUS YaCTHUIL 1
9 Buytpennss sneprus. CnocoObl N”3MEHEHUs! BHYTPEHHEHN dHeprun 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Buget emionepean L https://m.edsogru/ff0a6412
11 VYpok-koupepenius "TIpakTrnyeckoe UCIOIb30BaHNE TEMIOBBIX CBOMCTB BEUIECTB U 1 bubnmoreka [JOK
MaTepHaJioB B IEJISIX dHEProcOepekeHus " https://m.edsoo.ru/ff0a65c0
12 KonmmuectBo TemnoTH. Y IeabHas TEMIOEMKOCTD 1 bubmorexa LOK

https://m.edsoo.ru/ff0a6976
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bubmuorexa [JOK

13 YpaBHeHue TeroBoro 6ananca. TermiooOMeH U TeII0BOE paBHOBECHE httos://m.edsoo.ru/ff0a7088
14 JlaGopaTopHas pabota "lccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUH bubnmoreka [JOK
XOJIOJTHOM Y Tropsiueit BoAbI" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonuyecTBa TEMIOTHI, HEOOXOIUMOTO JJIsl HATPEBAHUS TeJIa U BBIIEISIEMOT0
UM TIPU OXJIAXKICHUU
16 Jlaboparopuas padota "Onpenenenue yaenbHON TEIIOEMKOCTH BelecTBa" bubmmorexa [TOK
https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieibHasl TEMI0Ta CrOpaHus bubmmorexa LOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEp/IeBaHNE KPUCTAUTMYECKUX TEIN. Y IeJbHAs TEIJI0TA IJIaBICHUS bubmorexa LHOK
https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas pabota "Onpenenenue yaeabHONU TEIUIOTHI MIaBJIeHUs JIbaa" bubmmorexa LOK
https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue u KoHaeHcalus. Mcrapenue ngg;?f:;igﬁ}; 0a740¢
21 Kunenue. Y nenpHas Temnnora napooOpa3zoBaHus U KOHJEHCAIIMUA. 3aBUCUMOCTh bu6mmoreka [IOK
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO AaBICHHUS https://m.edsoo.ru/ff0a786¢c
99 Bnaxxnocts Bozmyxa. JlabopaTopHas padota "OnpeneneHne OTHOCUTEIbHON bubnuoteka [JOK
BJIQKHOCTH BO3/yxa" https://m.edsoo.ru/ff0a7628
23 Pemrenue 3a1au Ha onpeeneHne BIaXKHOCTH BO31yXa
24 [Tpunnuns! pabotel TemnoBbix aBurareneifl. [laposas TypOuna. J{uratens
BHYTPEHHETO CrOpaHus
25 KII/I TenmoBoro nurarens. TenaoBble ABUTATENN U 3alIUTa OKPYKAIOLIEH CpeJibl bubmmorexa LOK
https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHHs U MIPEBPAICHHS DHEPTHHU B TEIUIOBBIX MPOIIeccax
97 [TonroToBka Kk KOHTPOJILHOHN padoTe 1o Teme "TersoBele siBaeHUsA. M3mMeHeHne bubnuorexa [IOK

arperaTHbIX COCTOSIHUM BCIJ_IeCTBa"

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

28 Hrtoroas koHTpobHas padoTa 3a 1 momyroaue https://m.edsoo.ru/ff0ag6ae
29 DnexTpuszanus Tei. J[Ba poga sJIeKTPUUECKUX 3apsiioB
30 VYpoxk-uccienoBanue "IIEKTpU3aLus Teld UHAYKIUEH U P CONPUKOCHOBEHHH"
31 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona Eﬁsﬁﬁfﬁggﬁm 87ed
32 DnekTpuyeckoe noje. HanpspkeHHOCTD 3eKkTpudeckoro nodjs. [Ipuniun bubnnoreka [HOK
CYNEPHO3UIIUU AIEKTPUUECKUX TTOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snextpuueckux 3apsiioB. DneMeHTapHbli 3apsia. CTpoeHue aToma
34 [IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUsI AIIEKTPUUYECKOTO 3apsiia bubmmorexa LOK
https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4y Ha IPUMEHEHHUE CBOMCTB 3JIEKTPUUECKUX 3apsiiOB bubmorexa LHOK
https://m.edsoo.ru/ff0a90cc
36 DNEKTPUUECKUN TOK, YCIOBHUS €r0 CyIIeCTBOBaHUS. VICTOUHUKH 3IEKTPUUYECKOTO TOKa bubmmorexa LOK
https://m.edsoo.ru/ff0a95a4
37 JIecTBUSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK
https://m.edsoo.ru/ff0a96hb2
38 Ypoxk-uccnenoanue "JleiicTBHE ANEKTPUUYECKOTO MO HA TPOBOAHUKH U
OUDJIEKTpUKA"
39 DNEeKTpUUECKUN TOK B METaJlIax, KUIKOCTIX U ra3ax bubmmorexa [OK
https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1ernb U €€ COCTaBHbBIE YaCcTH
bubnmnorexa [JOK
41 Cuna Toxka. JlabopartopHas padota "V3aMepenue u peryiupoBaHue CUiIbl TOKA" httos://m.e dsogru /£0a8bd6
4 Dnektpuueckoe HanpsikeHue. Bonptmetp. JlabopaTopHas padora "M3mepenue u bubnmoreka [JOK
peryJIMpoBaHuE HAMPSHKEHUA" https://m.edsoo.ru/ff0a9e14
43 ConpoTHuBieHHE MPOBOAHUKA. Y IEIBHOE CONPOTUBIICHHE BEILIECTBA bubmmorexa LIOK

https://m.edsoo.ru/ff0aa738
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44 JlaGopaTopHnast paboTa "3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBIICHUS IPOBOJHUKA bubmuorexa [IOK
OT €ro JUIMHBI, TUIOIIA/IU MONEPEYHOro CEYeHUs U MaTepuana" https://m.edsoo.ru/ff0aa738
45 3aBUCUMOCTD CHJIbI TOKA OT HalpspKeHUs. 3akoH OMa Ji71s yyacTKa LenH bubmmorexa LIOK
https://m.edsoo.ru/ff0aad4a
46 Jlaboparopnas padota "VcciienoBanue 3aBUCIMOCTH CHIIBI TOKA, HYILETO Yepes bubnnoreka [HOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAPSHKEHUSI Ha pe3uctope” https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUS TPOBOIHUKOB
48 Jlaboparopnas padota "IIpoBepka npaBuiia CIIOKEHUS HAMIPSHKCHUN TIPH bubmmoreka [JOK
[IOCJIe/I0BATEIbHOM COEIMHEHHUH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaas8
49 Jlaboparopuas padota "IIpoBepka nmpaBmiia JJisi CUIIBI TOKA TIPH MapaJICIIbBHOM bubnnoreka [JOK
COCIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3ana4 Ha npuMeHeHne 3akoHa OMa JJisl pa3IuyHOrO COSAUHEHUS bubnnorexa [HOK
MPOBOJTHUKOB https://m.edsoo.ru/ff0aaf8a
bubnnorexa [JOK
51 PaGota u MoiHOCTh A5eKkTpudeckoro Toka. 3akoH Jlxoymnsa-Jlenna https://m.e dso:fru /F10ab124
bubnmnorexa [JOK
52 JlaGopatopHnas padora "OnpezaeneHne padoThl U MOIIHOCTH 3JIEKTPUYECKOTO TOKa" https://m.e dsogru /£10ab3e0
53 DneKTpuuecKre e U MOTPEeOUTeNu dIEKTpHUIecKoit sHepruu B 0bITy. KopoTkoe bubnuoteka [JOK
3aMbIKaHUeE https://m.edsoo.ru/ff0ab660
54 [ToaroroBka Kk KOHTPOILHOM paboTe MO TeMe "DIEKTPUIECKUE 3aps/Ibl. 3apsHKECHHBIC bubnuoteka [JOK
Tena ¥ uX B3auMoieicTBUA. [10CTOSTHHBIN 2NEeKTpUYECKUd TOK" https://m.edsoo.ru/ff0abd2c
55 KontponbHas pabota no teme "DiaexTpudeckue 3apsibl. 3apspKeHHbIE Tela U UX bubnuoreka [IOK
B3aumojeiicTBus. [1oCTOSHHBIN 3NeKTpUUECKUil TOK" https://m.edsoo.ru/ff0abea8
56 [TocTosiHHBIE MATHHUTHI, UX B3aUMOJICHCTBHE
S7 VYpok-uccnenonanue "M3ydenne noneil NOCTOSIHHBIX MarHUTOB" bubmmorexa [OK
https://m.edsoo.ru/ff0ac3d0
58 MarunuTHoe nosie. MaruuTHoe noje 3eMJIM U ero 3HauYeHHe JJIs )KU3HU Ha 3emIie bubmmorexa LIOK

https://m.edsoo.ru/ff0acOba
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59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOro Toka MarHuTHOE MoJie KaTyIIKy ¢ 1 bubnmoreka [JOK
TOKOM https://m.edsoo.ru/ff0ac1d?
60 [TpuMmeHeHHe AIEKTPOMArHuTOB B TexHUKE. JlabopaTtopHas pabota "V3ydeHue 1 bubnnoreka [HOK
JEMCTBUSL MATHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DneKTpoABUTaTesh MOCTOSIHHOTO ToKa. Vcronb30Banue aieKTpoiBUraTesieid B
61 TeXHUYECKHUX YCTPOMCTBAxX M Ha TpaHcmopre. JlabopaTropHas padora 1 bubmorexa LHOK
"KonctpyupoBanue u u3ydyeHue padoThl dJIeKTpOABUTATENS " hitps.//m.eds06./1104c86e
62 OnbiTel Papajes. 3aKOH dJIEKTpoMarHuTHoM nHaykiuu. [Ipasuno Jlenma 1
63 Onexrporeneparop. CrocoObl MOTYyYSHHS IIEKTPUUECKON SHEPTUHU. DIEKTPOCTAHIHH 1
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUU
64 [ToBTOpenue marepuana. [loaroToBka k KOHTPOJIBHOM padboTe 1
65 Hroroas koHTpoIbHAs paboTa 1 EESS;I;TS;;?S/I; 0achld
66 PesepBHrlit ypok. Pabora ¢ Tekctamu o teme "TemnoBsie siBaeHUS" 1 ]r?tlffsj?;;?:(lj(;gg}:f dacc5e
67 PezepHblit ypok. Pabota ¢ Tekctamu o teme "IIoCTOSHHBIN 3JIeKTpUYeCKUid TOK" 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0acdc6
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1o Teme "MarHuTHble siBJIeHUS" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

DJIeKTPOHHbBbIE
udpoBbie
Ne i/ Tema ypoka Konmuectso bp
oOpa3oBaTe/ibHbIE
4acoB
pecypchl
1 Mexannyeckoe JBHKeHUE. MarepraabHas TOYKa 1
2 Cucrema orcyera. OTHOCUTEIHLHOCThE MEXAHUUYECKOTO IBUKECHUS 1 bubmorexa LIOK
' g https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IIPSIMOJIMHEITHOE BUKEHUE 1 bubmorexa HOK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoOe npsiMostuHeiliHoe aBrkeHue. CpeTHsss 1 MTHOBEHHAs! CKOPOCTh 1
5 IIpsimonnHeiHOe PaBHOYCKOPEHHOE ABHMKEHHUE. Y CKOPEHHE 1 buGnuorexa [IOK
P PaBHOYCKop s - YOKOP https://m.edsoo.ru/ff0adgd4
6 CKOpoCTh MPSIMOJMHEHHOTO PAaBHOYCKOpPEHHOTO NBMXkeHUs. [ paduk ckopoctn 1
7 Jlaboparopnas padota "OnpeneneHne ycKOpeHus Tella Ipu paBHOYCKOPEHHOM 1 bubnnorexa [JOK
JIBMYKEHHUHU IO HAKJIOHHOM MIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOoauoe nagenne ten. OneITel [annnes 1
9 PaBHOMepHOE ABMXKEHUE TT0 OKpYXHOCTHU. [lepron n yactora obpamenus. Jluneinas 1 bubnnorexa [JOK
U yTJI0Basi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 IleHTpOCTpEMUTENBHOE YCKOPEHHE 1
bubmmoteka IIOK
11 I1 7 H .B 1
CPBLI SAKOH HLIOTOHA. BEKTOP CHIIRT https://m.edsoo.ru/ff0ae612
but6mmorekxa [IOK
12 Bropoii 3axkon Hrrotona. PaBHOneNCTBYIOIIAS CAIa 1
p a yrom https://m.edsoo.ru/ff0ae72a
bubnunorexa LIOK
13 Tpetuii 3axon Herotona. Cymeprno3sunus cui 1
p yrep H https://m.edsoo.ru/ff0ae982
14 Pemrenue 3anau Ha npuMeHeHue 3akoHOB HbioToHa 1 bu6nunorexa LIOK



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
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK

15 C .3 r
I YHPYTOCTH. JaKOH & yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
bubnunorexa LIOK
17
JlaGopatopHnas paborta «OnpeaeneHne )KeCTKOCTU TPYKUHBD) https://m.edsoo.ru/ff0ace28
bubnunoreka LIOK
18 Crra Tpetis https://m.edso0.ru/ff0af738
bubnunoreka LIOK
19 P
elieHue 3aaa4 mo reme «Cuiia TpeHUs» https://m.edsoo.ru/ff0afa26
bubnuoreka [{OK
20 J1a6 6orta " "
aboparopnas pabota "Onpenenenue kodhduiineHTa TpeHUs: CKOJIbKEHUS https://m.edsoo.ru/ffOafebe
bubnuoreka [{OK
21 P " H . . "
emieHue 3aaa4 o teme "3akonsl HeroTona. Cuia ynpyroctu. Cumna TpeHus https://m.edsoo.ru/ffafb8e
22 Cuna TSDKeCTH M 3aKOH BCEMHUPHOTO TATOTCHUS. Y CKOpEeHHE CBOOOHOTO TaICHUs bubmmorexa [IOK
P ' P A A https://m.edsoo.ru/ff0af044
93 VYpok-koHpepenuus "JBrkeHne Tesl BOKPYT rpaBUTallMoHHOro eHTpa (ConHeuHas
cuctema). ['amaktuxu"
24 Pemenue 3ampau no teme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO TSATOTEHUs" bubmmorexa [TOK
A P https://m.edsoo.ru/ff0af5f8
25 [TepBast kocmuyeckas ckopocTb. HeBecoMOCTh 1 meperpy3ku bubmmorexa [TOK
P p ’ PEIPY https://m.edsoo.ru/ff0af33c
26 PaBHOBecue marepuanbHOil Touku. AGcomoTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO bubnnoreka [JOK
TeJa C 3aKPEINIEHHON OChIO BPAIllCHHS https://m.edsoo.ru/ffOafe36
27 MowmeHT cuinsbl. LleHTp TsxecTn
but6mmorexa [IOK
2 P "M X n
8 enieHue 3ana4 1no reme "MoMeHT cunsl. LleHTp TskecTn https://m.edsoo.ru/ff0b02b4
29 [ToBTOpenue marepuana. Iloaroroska Kk KOHTPOJIBHOM paboTe bu6muoreka [JOK



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
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

30 Hroroas koHTpobHas padboTa 3a 1 momyroaue bubmmorexa [JOK
https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. UMiynbe cuiibl. 3aKOH COXpAaHEHUs UMITYJIbca. YTIPYTroe U HeYIIpyroe bubmmoreka [JOK
B3aUMO/ICIICTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3agad no reme "3akoH COXpaHEHUSI UMITYJIbca" bubmorexa [JOK
https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepenuus "PeakTHBHOE ABMKEHHE B IPUPOJAE U TEXHHUKE"
bubnnorexa [JOK
34 Mexannueckasi paboTa 1 MOITHOCTh https://m.e dsogru /#0b0as4
35 PaboTa cuitbl TSXKECTH, CUITBI YIPYTOCTH U CHIIBI TPEHHS bubmorexa LIOK
https://m.edsoo.ru/ff0b0db8
36 Jlaboparopuas padota «Onpenenenne pabOThl CHIIBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHUH TEJA 10 TOPU30HTAITBHON TTOBEPXHOCTI
37 Cs3b sHeprun U padoTsl. [loTeHIIManbHas SHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOM YHEPTUU brbmmorexa [TOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAaHUKE
40 Jlaboparopnas padota «/3ydyeHne 3akoHa COXPAHEHUS SHEPT U Eggjﬁ&fgﬁ)?ﬁﬁf Ob1ofe
41 KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU bubmorexa LOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. BeiHyX1eHHbIe KoJeOanus. PezoHanc Egi?;;fg;gﬁﬁf 052070
43 MareMaTuueckuii ¥ Npy>KUHHBIA MasITHUKU
44 VYpok-uccnenoBanue «3aBUCUMOCTH TIEPHO/Ia KOJICOAHHI OT KECTKOCTH TIPYKUHBI 1 bubmmnoreka [JOK
MAaccChI Tpy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBpareHne SHEPrur IpU MEXAaHUUECKUX KOEOAHUSIX



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46 Jlaboparopnas pabota «OnpeneneHne 9acToThl U epruoaa KoiaeOaHui mpy>KUHHOTO 1 bubmmoreka [JOK
MasTHHKa» https://m.edsoo.ru/ffOblaec
47 Jlaboparopuas padota «I[IpoBepka HE3aBUCUMOCTH MEPHOIa KOJICOaHHIA Trpy3a, 1 bubnmnoreka HOK
IIOABELICHHOT'0 K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexanunyeckue BoiHbI. CBOMCTBA MEXaHMUECKUX BOJH. [IpoosibHBIE M ONIEpeUHbIE 1 bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHmus "MexaHndeckue BOJIHBI B TBEpAOM Tene. CelicMuieckre BOTHbBI" 1
50 3ByK. PacnipocTpanenue u oTpaxkeHue 3ByKa 1
ol VYpoxk-uccienoanue "HabmoeHne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI" 1
52 I'pomMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE30HAHC 1
bubnnorexa [JOK
53 Ypok-koHpepenmus "YnpTpa3Byk u HHGPa3BYK B MPUPOJIE U TEXHHUKE" 1 https://m.e dsog)_.[ru /F0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "3aKOHbI cOXpaHEeHHs. MexaHn4ecKue 1 bubmmoreka [JOK
Kose0aHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHas pabora o reme "3akoHbl coxpaHeHus. MexaHndeckue KojaeOaHus u 1
BOJIHBI"
56 DNEeKTPOMArHUTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJTHBI 1 bubmorexa [JOK
https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH 1
58 VYpoxk-koHpepenuus "[llkana 3neKTpoMarHuTHBIX BOJIH. Mcnons3oBanue 1 bubmmnoreka [HOK
3JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSA3H" https://m.edsoo.ru/ffOb2fe6
59 VYpok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO 1 bubmuoreka [IOK
MoOuIbHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenne 3a1a4y Ha onpeeieHne YacTOThI M ITTMHBI AJIEKTPOMATrHUTHOW BOJIHBI 1
61 DnekTpoMaruuTHas npupoaa ceeta. CKOpocTh cBeTa. BolHOBBIE CBOMCTBA CBETA 1 bubmmorexa [JOK
https://m.edsoo.ru/ffOb31d0
62 Ucrounuku cBera. [IpsMonuneitHoe pactipocTpaneHue cBera. 3atMeHus CoiHua u 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0b3658
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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

JlyHbl

63 3aKOH OTpakeHHs CBeTa. 3epkaiia. Pemenue 3aga4 Ha TPUMEHEHHUE 3aKOHA bubnmnoreka HOK
OTpa)KE€HUs CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS CBETA bubmmorexa [JOK
https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEeHHEE oTpakeHue cBeTa. Mcnonbp3oBaHue MOJHOrO BHYTPEHHETO bubnmnoreka HOK
OTpaXKEHUS B ONTUYECKUX CBETOBOJIAX https://m.edsoo.ru/ff0b3c5c
66 JlaGopatopnas padora "HccnenoBanue 3aBUCUMOCTH yTia MPEJIOMIICHHUSI CBETOBOTO
Jly4da OT yIJIa MaJIeHUs Ha rpaHulle "Bo3ayX-cTekiao""
67 VYpox-konpepenuus "Vcnonp30BaHue MOJIHOTO BHYTPEHHETO OTPAKESHUS: CBETOBOIBI,
ONTHUKOBOJIOKOHHASI CBSI3b"
bubnnorexa [JOK
68 Jlunsel. OnTHyeckast cuiia JTMH3BI httos://m.e dsog)_.[ru FFOb3f2c
. bubnnorexa [JOK
69 [TocTpoeHne N300paKeHM B TMH3AX httos://m.e dso:)_.[ru /ffobddda
70 JlabopaTtopHas padota "Onpenenennue HOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHUITBI bubnmnorexa [JOK
coOuparomient JTUH3bI" https://m.edsoo.ru/ff0b4206
bubnnorexa [JOK
71 VYpoxk-koHpepenuus "OnTruueckue TMH30BbIe MPUOOpH" https://m.e dSO(].;[ru p—
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "ledexrs! 3penus. Kak coxpanuts 3peHue"
74 Paznoxenue 6enoro csera B criekTp. OnbIiTel HetoToHa. Clio)keHUE CIIeKTpaIbHbBIX bubmmnorexka HOK
uBeToB. Jlucrnepcus ceera https://m.edsoo.ru/ff0c0f4c
75 JIaGoparopHast pabota "ONBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP U bubmuorexa [IOK
BOCHPHUATHIO LIBETA IPEIMETOB MPHU MX HAOIIOIEHUH Yepe3 [IBETOBbIE PHIBTPHI" https://m.edsoo.ru/ff0c0e2a
76 VYpoxk-npaktuky™M "BoiHOBBIE CBOWCTBA CBETa: AUCHEPCHs], UHTepdepeHus 1

nudpaxus”



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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bubnunoreka LIOK

77 @) P
nbIThl Pe3epdopa u mraneTapHas MOJIENb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 Wcnyckanue u mornomieHue ceeta aToMoM. KBaHTEI. JIMHeHUaThIe CIICKTPEI buGnuorexa [IOK
Y = ' ' P https://m.eds00.ru/ffoc144c
bubnunoreka LIOK
80 VYpoxk- "Hab "
pok-tipakTukyM "HalOmroieHue CieKTpoB UCITYCKAHUS https://m.edsoo.ru/FOCL550
81 PangmoaxTuBHOCTE U €€ BUIIBI buGnuorexa [IOK
a a https://m.edsoo.ru/ff0c1672
82 Ctpoenue aroMHOro sapa. HykioHuast Moaeib Bubmiorexa OK
p Apa. By a https://m.edsoo.ru/ffOc18ac
bubnuoreka [{OK
83 P N
aJMO0aKTUBHBIE TIpeBpaieHus. M30Torbl https://m.edsoo.ru/ffoclald
84 Pemtenue 3amau mo reme: "PagnoakTUBHEIE IIpeBpaleHusa” bubnnorexa [JOK
g ’ g peppatit https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
86 VYpoxk-koHpepenuus "PagroakTHBHBIE U3ITyYEHHS B IPUPOJIE, MEIULIUHE, TEXHUKE" bubmmorexa LIOK
p peHil g i PHPOAE, MEIHIHIHE, https://m.edsoo.ru/ff0c2126
87 SlnepHble peakuu. 3aKOHBI COXPAHEHHUS 3aPsA10BOI0 1 MaCCOBOI'0 UYHCEI bubnmorexa [JOK
A1ep PCAKIIH. p P https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3M aTOMHBIX fAj1ep. CBA3b MacChl ¥ DHEPTUU bubnnorexa [JOK
p AP p https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau no reme "fAnepueie peakuun"
90 Peaknun cunresa u genenus anep. Mcrounuku »Heprun CoHia 1 3883 bubmmorexa TIOK
H a AP p H 8 https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepenmus "Anepuas suepreTuka. J{edcTBUS paiOaKTUBHBIX U3ITYYCHHUN Ha
JKUBBIE OpraHU3MBbI"
92 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "INEKTPOMArHuTHOE IOJIE. bu6muoreka [JOK



https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIC siBIeHUS"

https://m.edsoo.ru/ff0c223e

KontposbHas padoTa mo teme "DIeKTPOMArHUTHOE T0JIe. DJIEKTPOMarHUTHBIC

93 \ 1
BOJIHBI. KBaHTOBBIC SIBJICHUS
" . " bubmuorexa [JOK
94 [ToBTOpenue, o600meHue. JlaboparopHsie padoThl 0 Kypcy "B3anMopeiictBue Temn 1 https://m.edsoo.ru/f0c245a
95 [ToBTOpeHue, 0600meHne. PerieHne pacueTHBIX M KaYeCTBEHHBIX 33/1a4 110 TEME 1 bubnmnoreka HOK
"TemnoBsbie npornecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpeHue, 0600meHue. Pemenue pacueTHBIX U KAYeCTBEHHBIX 3a/1a4 110 TEME 1 bubmmoreka [JOK
"KIIJI TeroBbIX ABUTaTeiaci” https://m.edsoo.ru/ff0c2a22
[ToBTrOpenue, o600menHue. Penenne pacueTHRIX U KAY€CTBEHHBIX 33]a4 10 TEMe bubnuoreka [IOK
97 1
"KIIJ] anexkrpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
" " bubnuoreka [IOK
98 [ToBTOpenue, 0606menue. Jlaboparopusie padoThI 10 Kypcy "CBETOBBIC SIBIICHUS 1 https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu mo Teme "3aKOHBI COXpaHEHUS B 1 bubnnorexa [JOK
MexaHuke" https://m.edsoo.ru/ff0c2d6a
bu6nmorexa LIOK
100 14 1
TOroBAs KOHTPOIbHA paboTa https://m.edsoo.ru/ff0c2e82
101 IToBTrOopenue, o6o0menue. Padora ¢ Tekctamu no Teme "CBeToBbI€E sIBIEHUSA" 1 ﬁ:fgfﬁ:;iggﬁf 063044
102 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu no Teme "KBaHToBas U simepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka: 8-i kacc: 6a30BBIM YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®uzuka: 9-i knacc: 6a30BbIN ypoBEHb: YueOHUK, 9 kinacce/ [lepoimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoOHEpHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

Metoauueckoe nocobue k yueonuky A. B. [I€ppimikuna /H.B. @unonosuy. —
M.: dpoda, 2015

COopHuk 3ana4u no ¢usuke. 7-9 knaccel. K yueonuky Ilepeimkuna A.B.
Tetpanb nu1st 1abopatopHbIX padoT. ABTOphl/cocTaButenu: @unonosuy H. B.,
Bockansin A. I'. UznarensctBo: poda, 2018 A. B. [1épeimkun. duszuka 8
KJ1acc:

Metoauueckoe nocooue k yueonuky A. B. II€psimikuna /H.B. ®unonoBuy. —
M.: dpoda, 2015

COopuuk 3a1a4 no ¢usuke. 7-9 knaccel. K yueonuky Ilepoimkuna A.B.

"dusnka. 7 knacc", "®Ou3uka. 8 kimace", "dusuka. 9 xmacc",2015



Metoauueckoe nocodue k yueOnuky A. B. [1é€psimkuna /H.B. ®unonoBuy. —
M.: lpoda, 2015.

COopHuk 3a1a4u o ¢pusuke. 7-9 knaccel. K yueonuky Ilepoikuna A.B.

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru

https://nsprtal/ru/

https://infourok.ru/

https://multiurok.ru/



