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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepaibHON paboueil mporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCSI U OPraHU3alMI0 HU3YYEHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

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

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, actpoHOMUEeH © (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

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

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

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyuenus GU3MKA HA YPOBHE OCHOBHOTO 00ImIero o0Opa3zoBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcersa npocetienust Poccutickoit denepanuu (mpoTokoi1 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 ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUN OMHUCHIBATH U OOBACHATH (PU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

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

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 vacoB: B 7 kinacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIaTENIbHBII XapaKkTep, YUUTENb JeJaeT BbIOOp MPOBEACHUS



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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

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

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

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

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

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoOAeHCTBHS Tesl. Cuna ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUpPOIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue 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. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

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

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



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

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

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

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

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

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

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

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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



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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

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

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeryloBoro Oananca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHHS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXpAHEHHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUS.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Bunae! Tenonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaNIOHE IINPUIIA.

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 OHEpPrud Tella B Pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

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

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



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
st ydactka uenu.  [locnmenoBaTenbHOE W MApajuIENIbBHOE  COCIMHEHHUE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HA4YEHUE NI KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpayuu.

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

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHuTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

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

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

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

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

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

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

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

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHXKEHUU Tela MO ACHCTBUEM
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 yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

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

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

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

Jlemoncmpayuu.

1. HaGOmrogenue koneOGaHuid Tel MOJ JACHUCTBUEM CHUJIBI TSXKECTH U CHIIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

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

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

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

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



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

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

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajle.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

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

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

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

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

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPrUM YAaCTHULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBAETCs JOCTHUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



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

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUU pacrno3HaBaTb M HAy4YHO OOBIACHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSICHATH HAy4YHbIE OCHOBBI HamOOJIE€e BaKHBIX JTOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyyaromierocs OyayT cpopMUpOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBHO-3TUYECKHUX IPUHLHUIIOB B JIESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
[IO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEWUIIEH COCTABIISIOIIEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MPaBWII 0OE€30MaCHOrO TIOBEJECHUSA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



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

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO PO ecChii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE IIO00ATLHOIO XapakTepa SKOJOTMYECKUX MpoOJieM M MyTed X
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITNE T03HABATEIILHBIC YHUBEPCATbHBIC YICOHbBIE ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(UKALMU, OCHOBAHUS IJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YyUYECHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3a7auM (CpaBHEHHE HECKOJIbKMX BAapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI 3KCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGOPMALMK WIM JaHHBIX C y4E€TOM TMPENJIOKEHHOU Yy4eOHOMU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHDOpMAIIUU W WUTIOCTPUPOBATH peIIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHbIE HAa PEIICHUE 3a/Jauyd U TOJJICp)KaHHE
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEICTABISTh PE3YIbTAThI BBIIOIHEHHOIO (PU3NUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BBIBATh JIEUCTBUSA
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAMHHUPYS CBOM JEWUCTBUSA C JPYTHMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOLINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUSl C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeJiararh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPaBO Ha OIMMOKY MpU pEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHMUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEMHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEJI C 3aKPEINIEHHOM OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;
pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B KMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHS B NPHUPOJE U TEXHHUKE, BIIMSIHHUE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3MUYECKUE SIBJICHUS, UCIIOJIb3Ys
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas paboTa, MOILIHOCTb, IJIEHO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pblyara (6s0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHONB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI pEUIeHUs 3a/1a4, OLIEHUBATh PEATHUCTHYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAXOAUTh OIIMOKHM B XOAE OIbITa, JeJIaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEJIMYMHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT IJIOLIAIU COMPUKOCHOBEHHUSI TEJI, CUITBI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEAIOKEHHBIX TaOMUIl U TpaduKOB, JenaTh BBIBOJBI IO pe3yibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNlo, KOAI(DPUIIMEHT MOJE3HOro AeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha HMX oOnucaHus (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEPHl  (HAXOIUTh  WHGOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaloLleH cpee;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHHH yUEOHBIX 3aJaHUN HAYyYHO-TTOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
W3YYCHHBI TOHATUHWHBIN ammapaT Kypca (U3HMKH, COINPOBOXKAATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yuenus B 8 kiiacce npeMeTHbIe pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IMOJIe, MPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTAUIM3amus (OTBEpJ/ieBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO TOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHAYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE M KaNWUIIPHBbIC SBICHUS B TPUPOJIE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOIIOCOB, POJIb MAarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYNHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO31yXa, AJIEKTPUYECKUHU 3aps,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
(bu3HYECKUt CMBICT MCIOJB3YEMBIX BETUYMH, 0003HAYEHHS U €TUHUIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJEKYJISIPHO-KHHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATH €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallui IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1IaroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUMH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJauyd, BbHIOMpATh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIECIOBAaHUSA, BBIACIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJEUCTBUE TMOCTOSHHBIX MarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€ TMOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0AKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHMUKA, CHJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CJIenys MPEeAOoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJAHUPOBAaTh W3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHbIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (MPUMEPHI), INEKTPUUECKUE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznnyasi ycaIoBHbIE 0003HAUCHHS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbSA U COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIE0BATENbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHust B 9 kjacce rmpeMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPHI UCIYCKAHUS W TOTJIONMEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBH)KEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE O€JI0ro CBeTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacro3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SABICHUN B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETAa TeJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJMOAKTHBHBIX W3Iy4YEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
¢u3nyeckue BEIUYUHBI (CpEelHsSsI M MIHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOr0 U MacCOBOTO YHCEIl
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 M3Y4YEHHBIX CBOWMCTBA (DU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE (DU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYCHHUA (PHU3NIECKOU
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUCHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HaYeHUe u3MepseMol BeIuM4MHbl ((POKycHOE paccTosiHHe
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HayalbHON CKOPOCTH, HEpUoaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM  3aBHCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOJHOIO MaJeHUs, KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOMpaTh 3KCHEPUMEHTAIBbHYI0 YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIE NPHU3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKHX SBJIECHUH U  HEOOXOAUMBbIE (PU3NYECKHE
3aKOHOMEPHOCTH,

UCIIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pPEUICHUH Y4eOHO-IPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MIJis
MOCTPOEHUS N300PAKEHUI B MIIOCKOM 3€pKaJie U COOUpAOLEeH JTMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHusi 0€30MacHOCTH TpU oOpaIieHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/0pPOBbS U COOJIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCII0JIB30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  M3yUCHHBIH
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 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/ MTO3HAHUS 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
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [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 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU 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.edso00.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 Hpoctsie MexarHsMEI > 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniraeckas sHepris 4 1 1 https://m.edso00.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
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [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. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 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. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [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
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue 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 SnepHble peakuu 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 [TPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

Ne
Tema ypoka

KoHTpoJLHbIE
n/n Bcero P

padoThI

dusuka — Hayka o
npupoae. SIBienus
npupoasl. dusznueckue
SIBJICHUS

MexaHu4yecKue,
TCIJIOBEIE,
JJIEKTPUYECKHUE, 1
MarHUTHbBIE, CBETOBEIE,
3BYKOBBIE SIBJICHUS

duznueckue
BEJINYUHBI U UX 1
U3MepeHue

Ypoxk-uccienoBanue
"N3mepenue
TeMIIepaTypsbl IpU
IIOMOIIH KUIKOCTHOI'O
TEPMOMETpA U JaTYUKA
TemnepaTrypsl"

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibH
ble pecypchl

HUcnouab3oBanu
e
000pyI0BaHUA
nenTpa «Touka
pocrta»

JemoncTpanus
TEXHOJIOTUH
U3MEPEHHUS B
udp. 1abd
Hudp. JIab.
«Touka pocta»
(mert. pek. c. 51)
JIuneiika, 1eHTa
MepHas,
U3MEPUTEITbHBIN
AITHHID,
TEPMOMETP,
JaTYUK




TEeMIIepaTyphl

Kak ¢wusuka u npyrue
€CTECTBCHHBIC HAYKU

W3Yy4aloT MpUpo.y. bubnuorexa
EcrecTBeHHOHay4HBIN LIOK
METO/I TO3HAHUS. https://m.edsoo0.ru
Ornucanue Gpu3nYECKux [ff09f72a
SIBJICHUH C TIOMOIIBIO
MoJeen
Ypoxk-uccienoBanue
"[IpoBepka rumoTe3sl:
JTATbHOCTh MOJIETA
Iapuka, mymeHHOro
TOPU30HTAIIBHO, TEM
OoublIIe, YeM OOJIBIIIE
BBICOTA MMycKa"
Crpoenue BeniecTsa.
OnbITEL, bubmunorexa
JTOKa3bIBAOIINE HOK
JHCKPETHOE CTpOeHIe https://m.edsoo.ru
[ff09fe0a
BEIIECTBA
®poHTanbHas
nabopaTopHas
bubnuorexa paborta
JIBUKEeHUE YacTHIl IHOK «Habmonenne
BeIlleCTBA https://m.edsoo.ru = OpOYHOBCKOTO
[ff0a013e JIBIKCHUS
Kommnerotep,

MUKPOCKOII



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

OMOJIOTUYECKU,
Karuisi MOJIOKa,
pa30aBICHHOTO
BOJIOU

Ypoxk-uccienoBanue
«OTnBITHI IO

9 HaOJIFO JEHUIO
TEILUIOBOIO
paCIIUPEHHS Ta30BY
10 ArperarHble
COCTOSIHUS BEIIECTBA
B3aumocss3s MexIy
CBOIICTBaMH BEILIECTB B
Pa3HBIX arperaTHhIX
Bubmanoreka
COCTOSIHUSIX U UX
HOK
11 ATOMHOMOJIEKYIISIPHBIM
CTDOCHIEM https://m.edsoo.ru
P ‘ /020378
OcobenHoctu
arperaTHbIX COCTOSTHUI
BOJBI
Mexauunueckoe
Bbubmanoreka
JBIDKEHHE. oK
12 PaBHOMEpHOE 1 I
HEDABHOMEDHOE https://m.edsoo.ru
P P /ff0a05¢6
IBIKEHUE
Bbubmanoreka
13 Cxopocts. Enuanimst LIOK

CKOpPOCTH

https://m.edso0.ru

/ff0a079c



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c

Bubaunoreka

14 Pacuer nytu n HOK
BPEMEHHU JIBUKCHHUS https://m.edsoo0.ru
[ff0a0ae4
Wuepuust. 3akoH
UHEPLHUH. bubnmnoreka
15 BsaumonericTBue Ten IHOK
KakK Mpu4nHa https://m.edsoo.ru
M3MEHEHUS CKOPOCTH [ff0a0c10
JBUKCHHUSI TEJ
Hudp. JIao.
«Touka pocta»
IInotHOCTH BelIECTBA. bubnuorexa
(merT. pek. c. 51)
Pacuer maccel 1 [HOK
16 Habop ten
o0beMa Tesa Mo ero https://m.edsoo.ru .
pa3Hoil Macchl,
IUIOTHOCTH [ff0a0fee
AIIEKTPOHHBIC
BECHI
Habop ten
JlaGopatopHnas pabora pv
pa3Hoil Macchl,
«Onpenenenne
17 . MEH- 3ypKa,
MJIOTHOCTHU TBEPIIOTO
AIEKTPOHHBIC
Tema»
BECHI
bubnmnoreka
Pemenue 3amgad no OK
18 teme "II10THOCTH 1
semecta” https://m.eds00.ru
- /ff0a123c
Cuna xak ®poHTaNbHAS
19 XapaKTepUCTHKA nabopaTopHas

B3aWMOJIEVICTBUS TE.

pabota B 1iudp



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

Cuiia ynpyrocru.
3akoH ['yka

1ab.
«3mepenue
3aBUCHUMOCTH
CHUJIBI YIIPYTOCTH
ot nedopmaruu
IPYKUHBD).
O6opynoBanue:
IITatus ¢
KPETEeKOM,
Ha0Op MpYXKUH,
HaOOp IrPy30B,
JINHEHKa,
JTUHAMOMET]

JlaGopatopHnas pabora

Hudp. Jlad.
«Touka pocta»

(mer. pexk. c. 55)

«H3yuenue
Junamomerp ¢
3aBUCUMOCTH
IPEIEIoM
20 pacTsKeHUs
usmepenus 5 H,
(medopmarniun)
PYKUHBI HA
MIPYXXUHBI OT
5 IIJIaHILETE,
MIPUJIOKEHHOM CHUIIBD) .
rpy3bl Maccoit
mo 100 r
21 SIBneHue TAroTeHusl.
Cuna TsprecTr
CBsi3b MEXy CHIION bubnuortexa
99 TSDKECTU U MACCOM HOK
Tena. Bec Tena. https://m.edsoo.ru
Pemrenne 3ama4d mo [ff0al1778



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

Teme "Cuia Tsoxectu'"

Cuia TSDKECTH Ha

JPYTUX IUIaHETaXx. E?EHOTGM
23 dusireciue https://m.edsoo.ru
XapaKTePUCTUKU /031502
IJIaHET
bubnmnoreka
24 N3mepenue cui. [HOK
JunamomeTtp https://m.edsoo.ru
[ff0al8cc
bubnmnoreka
o5 Bec tena. LHOK
HesecomocTh https://m.edso0.ru
[ff0a1778
®poHTanbHas
nabopaTopHas
pabota B udp
na06. «IIpaBuna
C CIIOKEHUSI CUIT»
sanpa e 0 Bubmiorexa | Ulrev, persar,
26 OJTHOM TTPSMOM. HOK NI, b
PasHozeiicTByIOmAs https://m.edsoo.ru = OJMHAKOBBIX
[ff0ala70 rpy3a, 1Ba
o 0JIOKa, HUTH
HepacTsKUMas,
JMHEWKa
W3MEpUTENbHAs,
JTUHAMOMETD
27 Pemenue 3anaq no



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

TEMC

"PaBHOnEHICTBYIOIIAS
cun"
®poHTaIbHAS
nabopaTopHas
pabora Ne 1
«3yuenne
JBUKCHUSI TeJa
bubnmnoreka .
Tpenue ckonbXeHUs U OK npu JeHCTBUU
28 TpeHwue nokosi. Tpenue 1 CHUJIBI TPEHUS:
o6 1 Te . https://m.edsoo.ru ene .
B IIPH 1 TEXHUK BSIHHBIT
prpoxt Jff0a1boc AP
Opycok, Habop
Ipy30B,
MeXaHUJecKast
CKaMb,
JTUHAMOMET]
udp. JIao.
JlaboparopHnast pabota Hugp
«Touka pocta»
«3ydeHne
(mer. pek. c. 56)
3aBHUCHUMOCTH CHJIBI bubnmnoreka .
JepeBsHHBIN
TPEHUs CKOJIbKEHUS OT HOK
29 Opycok, Habop
CHUJIbI 1aBJIEHUS U https://m.edso0.ru
Ipy30B
Xapakrepa [ff0alcc8 PySOB,
MEXaHUYECKast
COTIPUKACAIOIIUXCS
. CKaMb,
MTOBEPXHOCTEN»
JTUHAMOMET]
Pemenue 3anau Ha
30 OIpezie/IEHUE
PaBHOIECHCTBYIOLIEN

CHJIbI



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

Pemenue 3amad mo
TeMaM: «Bec Tenay,

«I"paduueckoe bubsmotera
31 HM300pakeHUE CHIIY, HOK
«CUIED https://m.edsoo0.ru
’ [ff0aldeQ
«PaBHOzEHCTBYIOIIAS
CHII»
KonTponbnas pabota
10 TEMaM:
«MexaHnueckoe
39 NIBIOKEHHEY, «Macca,
IUIOTHOCTBY, «Bec
tenay, «['padpudeckoe
H300paKeHue Cui,
«Cunbi»
JNasnenue. CriocoObl bubmorexa
33 YMEHBILIEHUS U TOK
https://m.edso0.ru
YBEJIMYEHHUS TaBICHUS /f0a2026
JlaBieHue rasa. Bubanoreka
34 3aBUCHMOCTh LIOK
JIaBJICHUS rasa oT https://m.edsoo.ru
00BéMa, TeMIiepaTypbl [ff0a2376
®poHTanbHas
[Iepenaua naBieHus bubnuortexa naboparopHas
35 TBEPIBIMU TEIIAMH, LIOK paborta «3aKoH
JKUIKOCTSIMH U Ta3aMHu. https://m.edsoo.ru TTackamns.
3akon [Mackais [ff0a25b0 Omnpenenenne

aBIIEHUS



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

SKUIKOCTHY

Jatamk
JIABJICHUS,
LITaTUB,
pabouas
E€MKOCTb,
TpyOKa,
JIMHEWKa
JlaBiieHUE B KUIKOCTH bubnuorexa
M Ta3e, BRI3BAHHOE IHOK
36 .
JICICTBUEM CHJIbI https://m.edsoo.ru
TSHKECTH [ff0a2718
Pemenue 3agau no bubnuorexa
37 Teme «/laBnenue B HOK
JKUAJIKOCTH U Tase. https://m.edsoo.ru
3akou [Tackamsy [ff0a2826
bubnmnoreka
38 Coo0maroniuecs HOK
COCYIbl https://m.edso00.ru
[ff0a2970
bubnuortexa
39 IM'unpaBnuueckuit [HOK
pecc https://m.edsoo.ru
[ff0a3136
ManHoMeTpBblI.
40 [TopurneBoii
JKUIKOCTHBIM HAcoC
41 AtMocdepa 3emitn. bubnuorexa
[Tpuunnb! HOK



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136

https://m.edso0.ru

CYILIECTBOBAHUS
BO3JIYIITHOM 000JIOUKH [ff0a2b5a
3emin. 3aBHCUMOCTD
aTMOC(EpPHOTO
JABJICHUS OT BBICOTBI
HaJl ypOBHEM MOPsI
bubnuoreka

Bec Bo3nyxa.

42 ATtmochepHOe LOK

https://m.edsoo.ru

AABJICHIE [ff0a2b5a
N3mepenue bubnmnoreka

43 aTMOC(EpPHOTO LIOK
naBieHus. OIbBIT https://m.edsoo.ru
Toppuuenaun [ff0a2da8
3aBHCUMOCTD bubnuorexa

44 aTMOC(EPHOTO LIOK
JTaBJIEHUS OT BBICOTBI https://m.edsoo.ru
HaJl ypOBHEM MOPSI [ff0a2fca
bapomerp-anepon. Bbubnuorexa

45 AtMochepHoe HOK
JTABJICHUE Ha https://m.edsoo.ru
Pa3IMYHBIX BBICOTAX [ff0a2fc4
Pemrenue 3amad mo

46 Teme " ATmocdepHoe
naBieHue"
JleicTBUE KUAKOCTH U bubnmmoreka

47 rasa Ha IOrpy>K€HHO€E 1HOK
B HUX TEJIO. https://m.edsoo.ru
ApxumesioBa cuiia [ff0a3276



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

48

49

Jlaboparopnas pabota
«Onpenenenue
BBITAJIKUBAOLIEH
CWJIBI, JCUCTBYIOLIEN
Ha TeJl0, IOTPYKEHHOE
B KHUJIKOCTb)»

JlaboparopHnast pabota
o TeMe
«HccnenoBanne
3aBHCHMOCTH BEca
Tena B BoJE OT 00bEMa
MIOTPY’KEHHOU B
XKUJKOCTh YaCTH TeJla»

Bbubianoreka
LHOK
https://m.edsoo.ru

[ff0a33fc

Bubnunoreka
HOK
https://m.edsoo.ru
/ff0a3514

Hudp. JIab.
«Touka poctay

(merT. pek. ¢. 67)
Junamomerp,
LITaTHB
YHUBEPCaAIbHBIN
, MEpHBII
LWJIAHID
(MeH3ypka),
rpy3
LWJIAHIPUYECKU
1 U3 crany, rpy3
LWJIAHIPUYECKU
U u3
AIIOMUHHEBOTO
CIUIaBa, HUTh

Huodp. JIab.
«Touka pocray

(MeT. pek. c. 68)
Junamomerp,
[ITATUB YHUBEP
- CaJIbHBIH,
MEpHBII
IWIAHIP
(Men3ypka),
rpy3
IWIAHAPHYECKU
1 u3
CTEUATBHOTO
TUTACTHKA, HUTh,



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

IIOBapeHHas
COJIb, NAJIOUKA

JUIST
nepeMeIInBaHus
bubnuorexa
50 [InaBanue Ten HOK
https://m.edso0o.ru
/ff0a3a96
Jlaboparopnas pabota
"KoHcTpynpoBanue
51 apeoMeTpa uin
KOHCTPYHpPOBaHUE
JIOJIKU ¥ OTIPEICIICHUE
e€ rpy3onoabEMHOCTH"
Pemenue 3agau o
TeMam: «IlmaBanue
CYIIOB. bubnuorexa
52 BosnyxomnaBanuey, ]higf'//m 6ds00.rU
«JlaBlieHME TBEPIBIX /fan.3654.1 '
Tell, )KUAKOCTEH U -
ra3oB»
KonTponbHas pabota
53 o Teme «JlaBnenue
TBEPABIX TeT,
JKHUJIKOCTCH U Ta30B»
bubnmmoreka
54 Mexanunyeckas padbora HOK

https://m.edso0.ru

[ff0a3f82



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

55

MortHocTts. EquHuis:
MOIITHOCTHA

Bubaunoreka
LHOK
https://m.edsoo.ru

[ff0a3f82

56

Ypoxk-uccienoBanue
"PacyéT MOIIHOCTH,
pa3BUBaEMOM Mpu
noabéMe o Jjiectauie"

57

[IpocTeie MEXaHU3MBI.
Poruar. PaBHOBecue
CHUJI Ha pblyare

58

Prruaru B TexHuke,
OBITY M TIpUPO/IE.
JlaboparopHnast pabota
«HccnenoBanne
YCJIOBUI paBHOBECHS
phIyara»

0.5

Bubianoreka
HOK
https://m.edsoo.ru

[ff0a478e

59

Pemenue 3agay o
TeMe «Y CIIOBUS
paBHOBECHS pblUara

bubmmoreka
HOK
https://m.edsoo.ru

/ff0a48a6

60

Koaddunuent
MOJE3HOT0 JIEUCTBUS
MeXaHHU3Ma.
Jlaboparopnast pabota
«H3mepenne KI1/]
HAKJIOHHOM
MIJIOCKOCTH

0.5

Hudp. JIab.
«Touka pocta»

(mert. pek. ¢. 57)
IlITatus,
MeXaHuJecKas
CKaMbsi, OpyCoK
C KPIOYKOM,
JUHEeWKa, Habop



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

Ipy30B,

JIMHAMOMETP

Pemrenue 3amad mo bubnnorexa

61 teme "Pabora, Et?)?//m edsoo.rL
mouocTs, KIII® /fan;104E.3 |
Mexann4geckas
SHEPTHAL. bubnmnoreka

62 Kunernueckas u HOI?
NOTECHIMaIbHas Zt]:[gjiér;]z.edsoo.ru
SHEPTUs
3aKOH COXpaHECHUS Enotillmorexa

03 MERAHIHECKOR https://m.edsoo.ru
SHeprid /f0a4360
YPOK-3KCIIEPUMEHT 110
Teme
"DKcneprMeHTalIbHOE
ompeeeHue
H3MEHCHUS

64 KUHETUYECKOU B
MOTEHIIMAIbLHOM
SHEPTUHU Mpu
CKaTBIBAaHHUH TeJIa 10
HaKJIOHHOM
IUIOCKOCTH"
KonTponbHas pabota

65 o Teme «PaboTa u

MOIIHOCTb. DHEPIHsI»



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

PesepBHbIil ypok. bubnmnoreka
66 PaGora ¢ TekcTamu 1o 1 HOK
TeMe "MexaHndyeckoe https://m.edsoo.ru
JBWKeHue" [ff0ad4ee6
PesepBHBIii ypOK.
bubnuoreka
Pab6ota ¢ Tekcramu 1o OK
67 teme "JlaBneHue 1 1
. https://m.edsoo.ru
TBEPARIX TET, ) [ff0asffe
JKHUJKOCTEN U Ta30B
PesepBHBIii ypOK.
68 PabGota ¢ Tekcramu 1o 1
TeMe "Pabora.
MouHoctb. DHeprus"
OBIIEE KOJIMYECTBO
1 68 12

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaundecTBo yacoB 1 DIeKTPOHHBIE Hcnoan3oBanue
aTa
Ne IpakTuy uuppoBbIe 0GopyaoBaHust
Tema ypoka KonTpoibu H3y4eHH
n/n Bcero 5 ecKHe o0pa3oBaTe/ibHbIE neHTpa «Touka
ble padoThI 3
P padoThI pecypcsl pocTay
OCHOBHBIE ITOJI0KEHUI
MOJICKYJISIPHO- bu6mmoreka [JOK
1 KMHETUYECKOU TEOPUHU 1 https://m.edsoo.ru/ff0
M UX ONBITHBIC a5256
MTOATBEPKICHUS
5 Macca u pazmep 1
aTOMOB ¥ MOJICKYJI
Mogaenu TBEpIOTO,
bu6mmorexa [IOK
KUIKOTO U
3 13006Da3HOLO 1 https://m.edsoo.ru/ffQ
T HOT
pas! a540e
COCTOSIHHUH BEILECTBA
OO0OBsACHEHNE CBOICTB
TBEPAOTO, )KUJIKOTO U
ra3000pa3HoOro
4 COCTOSIHHH BEIIECTBA 1
Ha OCHOBE ITOJIOKEHUH
MOJICKYJISIPHO-
KUHETUYECKON TEOPHH
bu6mmorexa [IOK
Kpucrannnaeckue u
5 amopHEIe Tena 1 https://m.edsoo.ru/ff0
P 25800
6 CmauuBaHue u 1 bubmuoreka [JOK
KalUJIIAPHOCTb. https://m.edsoo.ru/ff0



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

IToBepxHOCTHOE
HaTSKCHUE

a5530

TennoBoe pacuupenue

bubmuoreka [JOK

7 https://m.edsoo.ru/ff0
U CKaTHE 2526
Temneparypa. CBs3b

3 TEeMIIepaTypbl CO
CKOPOCTBIO TEIIOBOTO
JIBDKCHUS YaCTHI]

BuyTpenHss sHeprusi. bubmmoreka [JOK

9 CriocoObl H3MEHEHUS https://m.edsoo.ru/ff0
BHYTPEHHEHN 3HEPruu a5c60

bubmuorexa [JOK
10 Buas Terutonepenaun https://m.edsoo.ru/ff0
a6412
VYpok-koHpepeHus
"IIpakTuueckoe
HCTIOJIb30BaHKE bu6mmorexa [IOK

11 TETUIOBBIX CBOMCTB https://m.edsoo.ru/ff0
BEIIECTB U MaTEPHUAaJIOB a65c0
B LIETISAX
sHeprocoepexeHus"

KonndecTBo TEMIOTHI. bu6mmorekxa [JOK

12 VY nenbHas https://m.edsoo.ru/ff0
TEILIOEMKOCTD a6976
YpaBHEHHE TEIIOBOTO
Oamanca. TermooOmeH bubmorera [JOK

13 https://m.edsoo.ru/ff0

U TCIIIIOBOC
paBHOBecHe

ar088



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088

Jaruuk

TEeMIEPaTyphl
JlaGopaTopHas paboTta PATYPH,
" TEPMOMETD,
Wccnenosanue
bubmmorexa [IOK KaJIOpUMETD,
SIBJIGHUS TEIIOOOMEHa .
14 https://m.edsoo.ru/ff0 =~ MepHBIH HIUHIDP
IIPU CMEUINBAaHUU
. . a6a98 (MeH3ypKa),
XOJIOJTHOM U TOpsiaeit
" nabopaTopHbIe
BOJIBI
CTaKaHbI, TOpsYast
1 XOJIOJHAs BOJIA
Pacuer konnuecTBa
TEIUIOTHI,
15 HEO0XO0AUMOTO ISt
HarpeBaHus Tejia U
BBIJICTISIEMOTO MM MTPH
OXJIKICHUHU
Jatuuk
TEMIIEPATyPHI,
TepMOMETD,
JlaboparopHnast pabota KaJIOPUMETD,
"Onpenenenue bubnuorexa [JOK ropsiyasi u
16 yIEeIbHON https://m.edsoo.ru/ff0 = xomoxHas Boxa,
TEMII0EMKOCTH aébb0 MEPHBIN ITUIHHJIP,
BeniecTa” rpy3
WIAHIPAYECKUN C
KPIOYKOM, HHTb,
JJIEKTPOHHBIC BECHI
OHeprus TOIIMBA. bubnnoreka [JOK
17 VY nenbHas Temnora https://m.edsoo.ru/ff0

CTOpaHHUSI

a7b5a



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

IlnaBnenue n

OTBEp/ICBaHUE bubnmoreka [JOK
18 KPUCTAJUTMYECKUX TEll. https://m.edsoo.ru/ff0
VYV nenpHas TenaoTa a7l1d2
TUIaBJICHUS
JATIUK
TEeMIIepaTyphl,
KaJIOpUMETP, COCY]L
C TAIOIUM JIbJIOM,
COCY/ C BOJIOH,
AIEKTPOHHBIC
BECHI.
Jlaboparopuas pabota ®dpoHTaANTBHAS
" bu6mmoreka [JOK
Omnpenenenue nmabopaTopHas
19 . https://m.edsoo.ru/ffQ
YAEIBHOMN TEIIIOTHI a72fe pabota No 2.
MJIaBJIeHUs Jbaa" «O06pa3zoBanue
KPHUCTAIIJIOBY:
MHUKPOCKOTI,
npodupka c
HACBIICHHBIM
pacTBOpOM
JIBYXPOMOBOKHCJIOT
0 aMMOHHS
JeMoncTpanys
«Hcnapenne
[TapooOpazoBanue u bubmuorexa [IOK
CIUPTay»: TaTIUK
20 KOHJICHCAIIHSL. https://m.edsoo.ru/ff0 TEMIIEDATVDLL
Hcnapenne ar40c patypel,
npoOupka,

JMCTOYKU Oymarw,



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

PE3UHKHU, Pa3HbIE
CIIUPTHI

21

22

23

24

25

Kunenne. Y nenpuas
TEILJI0Ta
napoodpa3zoBaHus U
KOHJICHCAIIHH.
3aBHCHUMOCTh
TEeMIIEPaTyphl KUTICHUS
oT atMoc(epHOro
JIaBJICHHS

BrnaxnocTs Bo3ayXa.
JlaGopatopHnas pabora
"Onpenenenue
OTHOCHUTEIIBHOMN
BJIQKHOCTH BO3/yxa"

Pemenue 3amau Ha
onpeerIeHne
BJIAYKHOCTH BO3/1yXa

[TpunHIMnIBl pabOTHI
TEIUIOBBIX JIBUTaTEINEH.
[TapoBast TypOuHa.
JIBurareinp
BHYTPEHHETO CTOPAHHUS
KII/ TermoBoro
nsurarens. TennoBbie
JBUTATEIN U 3allnTa
OKpY>Karollen cpeibl

bubmuoreka [JOK
https://m.edsoo.ru/ff0
a/86¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a7628

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
a/cic

JemoncTpanus
«3yueHue
nporecca KUIeHus
BOJBI»: JaTUUK
TEMIIEPATYPBI,
LITaTHUB
YHUBEPCAIbHBIM,
KoJ10a CTeKJIsIHHAS,
CIUPTOBKA,
IIOBAPEHHAs COJIb

JlaTunk
TeMneparypsl,
TEPMOMETP, MapJIs,
COCYJI C BOJIOU



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

26

3aKOH COXpaHEHUS U
IPEeBpAIICHHs YHEPTUH
B TEIUIOBBIX IpoLeccax

27

IToaroroBska k
KOHTPOJILHOM padoTe
o TeMme "TennoBbie
sBlIeHuA. M3menenue
arperaTHbIX
COCTOSIHHHU BeriecTna'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ag3f2

28

KonTponbhas padora
o teMme "TennoBbie
sBlIeHuA. M3menenue
arperaTHbIX
COCTOSIHUM BeIllecTBa'

bubmuoreka [JOK
https://m.edsoo.ru/ff0
a86ae

29

DneKkTpu3aius Tel.
Ba pona
ANEKTPUUYECKUX
3apsI0B

30

Ypoxk-uccienoBanue
"JnexTpu3anus Tein
WHAYKIUEN U TTPU
COMPUKOCHOBEHUH"

31

32

BzaumopeiictBue
3apsSOKCHHBIX TEll.
3akon Kynona

DNEKTPUUECKOE MOJIE.
HanpsixenHOCTB
ANEKTPUYECKOTO IO,
[TpunImn

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
a8ala



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

CyHEPHO3ULINU
AIEKTPUYECKUX TOJIEH

Hocurtenu

ANMEKTPUUIECKUX
33 3apsiIoB.

DneMeHTapHbIN 3apsij.

Ctpoenue aToma

[IpoBoaHMKY 1

TUAJICKTPUKU. 3aKOH bu6mmoreka [JOK
34 COXPaHCHHUS https://m.edsoo.ru/ff0

3JIEKTPUYECKOTO a8ef6

3apsa

Pemienue 3anau Ha

IIPUMEHEHHE CBOWCTB bubmotera [JOK
35 https://m.edsoo.ru/ff0

ANMEKTPUICCKUX a90cc

3apsIoB

DNEeKTPUUECKUHN TOK,

YCJIOBHSI €70 bubnunoreka [JOK
36 CYIIECTBOBAHHS. https://m.edsoo.ru/ff0

HUctounukn a95a4

ANEKTPUUIECKOTO TOKA

TeiicTpis bu6mmorexa [IOK
37 IEKTPUHECKOrO TOKa https://m.edsoo.ru/ff0

ag6h2

Ypoxk-uccienoBanue

"JlelicTBUE
38 AIEKTPUICCKOTO TTOJIS

Ha MTPOBOJIHUKHU U
JTABTIEKTPUKU"



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

DNEeKTPUUYECKHUI TOK B

bu6mmoreka [JOK

39 MeTajlax, KUIKOCTIX https://m.edsoo.ru/ff0
M rasax 29838
40 DnekTpuyeckas 1ernb u
€€ COCTaBHBIE YaCTH
JlaTuuk TOKa,
Cuna Toka. aMIiepMeTp
Jlaboparopuas pabota Bbu6nuoreka LIOK JIBYXITPEICTBHBIM,
41 "Usmepenue u 0.5 https://m.edsoo.ru/ff0 = MCTOYHUK MUTAHUS,
pEeryJaupoBaHue CUIIbI agbd6 KOMILJIEKT
ToKa" MPOBOJIOB,
PE3UCTOPBI, KITFOY
aTYnK
DneKTpruYecKoe A
HaIPSDKCHUS,
HanpsDKEeHUE.
BOJIBTMET]
BoasTmerp. bubmuoreka [JOK NBYXIIpeIe b Hbii
42 JlaGopatopHnas pabora 0.5 https://m.edsoo.ru/ffo ’
" UCTOYHUK MTUTAHMUS,
N3smepenue u a%14
KOMILJIEKT
eryJIMpOBaHHE
PetyIip | MIPOBOJIOB,
HaMPsHKEHUS
PE3UCTOPBI, KIIOY
ConpotuBieHue
IIPOBOJIHUKA. bubnnoreka [JOK
43 VY nenbHoe https://m.edsoo.ru/ffo
COIIPOTHBJIICHUE aa/38
BEILIECTBA
JlabopaTopHas pabota
"3 ABHCHMOCTD bubmuorexa [JOK
44 1 https://m.edsoo.ru/ff0
AIEKTPUUYECKOTO

COIIPOTUBJICHUA

aa738



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

MIPOBOJIHHUKA OT €r0
JUTWHBI, TJIOIIAAN
MOTNEPEYHOI0 CEUCHHUS
U Matepuana"

45

3aBUCHMOCTH CHJIBI
TOKa OT HaIPSDKCHUS.
3akoH Oma mi1st
ydacTKa [enu

bubmuoreka [JOK
https://m.edsoo.ru/ff0
aad4a

JemoncTpanus
«HccnenoBanue
3aBHUCHMOCTH CHJIBI
TOKa B MPOBOJHUKE
OT HAIPSKESHUS):
JTaTYHK TOKA,
JTATYUK
HaprDKeHI/ISI,
pe3ucTop, peocrar,
HUCTOYHMUK IIUTAHUA,
KOMILIEKT
MIPOBOJIOB, KIIFOY

46

47

JlaboparopHnast pabota
"HccnenoBanue
3aBUCUMOCTHU CHUJIBI
TOKa, UYILETro Yepes
pe3ucTop, oT
COTIPOTHUBIICHUS
pesucropa u
HaMpsDKeHUS Ha
pesucrope"
[TocnenoBarenpHOE U
napajuienbHOe
COCANHCHUA
MIPOBOJHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
aa04e



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

Jlatuuk TOKa,

JATYUK
JlaGopaTopHas pabora HaIPsOKEHUS,
"IIpoBepka npaBuiia aMIIEpMETP
CII0KEHHUS Bu6mamoreka [IOK ABYXIPEIEIbHBIH,

48 HaIpsHKEHUN Tpu https://m.edsoo.ru/ff0  BoJIBTMETP
OCJIeJ0BaTEILHOM aaab8 JIBYXITPEIEIbHBIN,
COCITMHEHUH JIBYX PE3UCTOPBHI,
pe3uctopos" HMCTOYHHK MTUTAHUA,

KOMILJICKT
MIPOBOIOB, KITFOY
Jlatuuk TOKa,
JATIUK
HaTPSDKEHUS
JIaGoparopHas pabora P ’
" amIepMeTp
[IpoBepka mpasua .
bubnuorexa [JOK JBYXIIPEIEIbHBIN,
JUISL CUJIBI TOKA TIPU
49 https://m.edsoo.ru/ff0 = BoOIBTMETP
napayuieTbHOM .
aadle JBYXIIPENEIbHBIN,
COECTMHEHUU
" PE3UCTOPHI,
PE3UCTOPOB
WUCTOYHUK TTUTAHMUS,
KOMIIJICKT
MIPOBOJIOB, KITIOY
Pemenue 3anau Ha
IIPUMEHEHHE 3aKOHA bubnuorexa [IOK

50 Owma Ji1s pa3TuIHOTO https://m.edsoo.ru/ff0
COECINHEHUS aaf8a
MTPOBOTHUKOB

51 Pabora 1 MomHOCTh bubmuoreka [JOK

SJICKTPHUYECCKOI'O TOKA.

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

3akon Jlxxoynsa-Jlenna

ab124

52

53

54

JlaboparopHnas pabora
"Onpeneneare padboThI
Y MOIITHOCTHU

3IEKTPUYECKOTO ToKa"

DJIEKTPUYECKUE TIETTH
1 TTOTpeOuTEIN
3JIEKTPUYECKON
SHEPruu B OBITY.
Kopotkoe 3ambikanne

IloaroroBka k
KOHTpPOJIBHOM paboTe
o TeMe
"OnexTpuueckue
3apsbl. 3apsHKEHHbIE
Tena u uxX
B3aUMO/ICHCTBUSI.
[TocTossHHBIM
AIEKTPUUYECKUN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ab3e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0
ab660

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
abd2c

55

56

KonTponbnas padota
o TeMe
"DnexTpuueckue
3apsabl. 3apsKEHHbIE
Tena U Ux
B3alMOJECHCTBHS.
[TocTrosaHHBII
AJIEKTPUYECKUAN TOK"

ITocTossHHBIC MATHUTHI,
WX B3aUMOJENCTBUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
abea8



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

Ypoxk-uccienoBanue
"U3yuenue noneu

but6mmoreka [JOK

57 1 https://m.edsoo.ru/ff0
ITOCTOSIHHBIX
. ac3do
MAarHMTOB
MarunuTtHoe 1oJe.
bu6mmoreka [JOK
MarunuTtHoe 1oJje
58 https://m.edsoo.ru/ff0
3eMJIM U ero 3HaUYCHHE
acOba
JUISL JKU3HU Ha 3emiie
OmnsIT OpcTena.
MarsurtHoe 1ojie bu6mmoreka [JOK
59 ANEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0
MarauTtHoe 1oJjie acld2
KaTYIIKH C TOKOM
IIpumeHeHne
JJIEKTPOMArHUTOB B
TEXHUKE. bu6mmoreka [JOK
60 JlaGopatopHnas pabora 0.5 https://m.edsoo.ru/ffo
"N3yueHue nencTBus ac74a
MAarHMTHOTO ITOJIS Ha
IIPOBOJHMK C TOKOM"
DNeKTPOABUTATEINb
IMOCTOSIHHOTO TOKA.
Hcnons3oBaHue
JJIEKTPOJABUraTeIed B bubnnoreka [JOK
61 TEXHUYECKHUX https://m.edsoo.ru/ff0

YCTpOWCTBAaxX M Ha
TpaHCIOpTe.
JlabGopaTopHas paboTta
"KonctpyupoBanue u

ac86¢



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

u3ydeHue paboTbl
3JIEKTpOABUTATEINS "

62

OmnsiTel Papajes.
3aKoH
3JIEKTPOMATrHUTHOMN
nHaykuuu. [Ipasuino
Jlenma

63

DneKTporeHepaTop.
Crioco0bl nostyueHus
BJIEKTPUYECKON
SHEPIHH.
DNeKTpoCcTaHIIMU Ha
BO300HOBIISIEMBIX
HCTOYHHKAX SHEPTHH

64

IloaroroBka k
KOHTpPOJIbHOM paboTe
10 TEME
"DnexTpudeckue u
MarHuTHbBIC ABJICHUS"

65

KonTponbnas padota
o TeMe
"DnexTpudeckue u
MarHuTHbIE sIBJICHUS"

bubnmoreka [JOK
https://m.edsoo.ru/ff0
acbl4

66

PesepBHBIil ypoOK.
PaboTa ¢ TekcTamu no
TeMe "TemnoBbie
SABJICHHS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0
acche

67

Pe3epBHbIit ypok.
Pabora ¢ Tekcramu 1o

bubmuoreka [JOK
https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

teme "IlocTossHHBIN
AJIEKTPUYECKUM TOK"

acdcb6

PesepBHbIii ypOK.
Pabota ¢ Tekcramu 1o

68
TeMe "MarauTHbIe .
SBJICHUS"
OBIIEE KOJIMYECTB
- CTBO 68 145

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE Hcnoabs3oBanue
Ne Npaxkruu  Jara uugposbIe 000opya0BaHUS
n/n Tewa ypoxa Bcero Korrrpoabi ecll)me H3y4YeHnus Oﬁlc)l:lI;OBaTeJILHLI nenrpa «Touka
ble padoThI paGoTh! ¢ pecypest pocTay
Mexanunueckoe
1 NIBIDKCHHUE. 1
MarepuanbHas TOUKa
Cucrema otcyera.
OTHOCHUTENBHOCTD bubmorexa HOK
2 MEXAHITICCKOro 1 https://m.edsoo.ru/f
fOad474
JIBKEHUS
PaBHOMEpHOE bubnmnorexka HOK
3 MPSIMOJIMHEIHOE 1 https://m.edsoo.ru/f
NBIDKEHHE fOad19a
HepasHomepHoe
4 MIPSAMOJIMHEMHOE 1
neukenue. Cpensisa u
MTHOBEHHAsi CKOPOCTh
ObopynoBanue:
[ITaTus
nabopaTOpHBIiA,
[Ipsamonuneninoe bubnuotexa [JOK = MexaHu4eckas
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/f = ckambs, Opycok
JBIKCHUE. Y CKOPEHHUE f0ad8d4 JICPEBSIHHBIH,
AJIEKTPOHHBIN
CEKYHIOMEp ¢
JIATYNKAMH,



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

MarHuTOyIpasJsie
MbI€ T€pPKOHOBBIE
JATYUKH
CeKyHJIoMepa

CxkopocTb
HPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
newkenus. ['paduk
CKOpPOCTH

Jlaboparopuas pabora
"Onpenenenue
YCKOpEHUS Tela Mpu
PaBHOYCKOPEHHOM
JBUKEHHUH 10
HaKJIOHHOM
TJIOCKOCTH"

CB0OOIHOE TTafieHUE
ten. OnbiTel [anuies

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOadbl18

PaBrOMEpHOE
JBUKEHHE T10
oKpykHOCTH. Ilepron
Y 4acToTa oOpareHus.
JIuneliHas u yrioBas
CKOPOCTH

bubmuorexa [{OK
https://m.edsoo.ru/f
f0ael76

10

[HenTpocTpemMuTensHOE
YCKOpEHHE

11

[IepBblit 3ak0H
Hprotona. Bektop
CUJIBI

Bbubnuoteka LIOK
https://m.edsoo.ru/f
f0ae612



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612

Bropoii 3akoH

HeloTomHa bu6nmoreka [IOK
12 p . https://m.edsoo.ru/f
ABHOJICHCTBYIOIIAS f0ae72a
cuia
Tperuii 3akoH bubnmoreka [JOK
13 HrroToHa. https://m.edsoo.ru/f
Cynepriosuuust CHiI f0ae982
Pemenne 3anau Ha bu6nunoreka [IOK
14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/f
Hrrorona fOaeb6e
Cina 0CTH bubmuorexa [JOK
15 3 y;pyr ' https://m.edsoo.ru/f
Ko L yxa fOaeca?
Pemenue 3amad mo
16 TeMe «Cuia
YIIPYTOCTH
JlaboparopHnast pabota bubnmnoreka [JOK
17 «Onpenenenne https://m.edsoo.ru/f
JKECTKOCTH NPYKUHBD» fOaee28
bu6mmoteka [IOK
18 Cuna tpenus https://m.edsoo.ru/f
f0af738
Pemrenue 3amad mo Bubmiorexa HOK
19 C https://m.edsoo.ru/f
teme «Culia TpeHus» f0afa26
JlaGopatopHnas pabora
"Onpenernetie bu6mmoreka [IOK
20 P https://m.edsoo.ru/f

KO3 pHUIIMEHTa TPEHUS
CKOJIb)KeHUs"

fOaf8he



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

Pemrenue 3agad 1o
TeMe "3aKOHEI

bubnunoteka LIOK

21 Hprorona. Cuna https://m.edsoo.ru/f
ynpyroctu. Cuna fOafb8e
Tpenus"
Cuna TSHKeCTH U 3aKOH BuGmorexa LOK
HOIUOT
22 BOCMUPHOTO https://m.edsoo.ru/f
TATOTCHUS. Y CKOPCHHUE f0af044
CcBOOOIHOTO ITaJCHUA -
Ypok-koHbepeHIus
"JIBM>KEHUE TET BOKPYT
23 IPaBUTAIMOHHOTO
nentpa (CoHeuHas
cuctema). ["amakTukun"
Pemenue 3agau o Bu6miorexa IOK
Teme "Cujia TSHKeCTH U
24 https://m.edsoo.ru/f
3aKOH BCEMUPHOTO f0af5f8
TArOTCHHS" -
IIepBas kocMuueckas BuGmiorexa IOK
25 CXOpOCT https://m.edsoo.ru/f
Hesecomocts u f0af33c
neperpy3ku
PaBHOBecue
MaTepHabHON TOYKH.
AOGCoIOTHO TBEPIOE bubnmnorexa [JOK
26 teno. PaBHoBecne https://m.edsoo.ru/f

TBEPIOTO TeJIA C
3aKPEIUIEHHON OChIO
BpaleHuss. MOMEHT

fOafe36



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

cuisl. LleHnTp TsKECTH

PaBHoBecue
MaTepHaIbHON TOUKH.
AOComoTHO TBEPIOE
teio. PaBHoBecue

27 .
TBEPOTO TeJa €
3aKPEIUIEHHONW OChIO
BparieHus. MomMeHT
cuibl. LlenTp TsDKECTH
Pemenue 3agau o bu6nmoreka [IOK
28 Teme "MOMEHT CHJIBI. https://m.edsoo.ru/f
Lentp TsixecTn" f0b02b4
IloaroroBka k
KOHTpPOJIbHOM paboTe
110 TeMe bubmorexa [JOK
29 "MexaHIecKoe https://m.edsoo.ru/f
f0b0408
JBIKEHUE.
BzaumopneiictBue ten"
KonTponbnas padora
10 TEME bu6nuoreka [IOK
30 "MexaHn4YecKoe https://m.edsoo.ru/f
JIBHOKEHHE. fOb06ec
BzaumopneiictBue Ten"
Nmnynsc Tena.
Nmnynbe cuibl. 3akoH bubmuoreka [JOK
31 COXPAaHEHHUS UMITYJIbCA. https://m.edsoo.ru/f
Yupyroe u Heynpyroe fObO7fa
B3aHMOJICHCTBHE
32 Pemenue 3amad 1o bu6mmoreka [IOK



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa

Teme "3aKoH
COXpaHEHHUS
umnyibca"

https://m.edsoo.ru/f
fOb096¢c

33

VYpoxk-koHpepeHuus
"PeakTUBHOE
JBUKEHUE B IPUPOJIE U
TexXHHuKe"

34

35

36

37

38

Mexanunueckasi pabora
Y MOIIIHOCTh

PaGora cuitbl TsDKeCTH,
CHWJIBI YIIPYTOCTH U
CHUJIBI TPEHUS

JlaGopatopHnas pabora
«Omnpenenenue padOThI
CHJIBI TPEHUS NIPH
paBHOMEPHOM
JBYKEHUH TeJa 10
TOPU30HTAIIBHOU
TTOBEPXHOCTI

CBs13b DHEpPIUM U
paboThI.
ITorenmmanpHas
SHEprus
Kunernueckas
sHeprus. Teopema o
KMHETUYECKON SHEPIUHr

bu6mmoteka [IOK
https://m.edsoo.ru/f
fOb0a84

bu6mmoteka [IOK
https://m.edsoo.ru/f
fOb0db8

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb0c32

39

3aKOH COXpaHEHUS
OHCPIUU B MCXAaHUKC



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

Jlaboparopnas pabota

bu6nmoreka [IOK

40 «M3y4eHne 3akoHa https://m.edsoo.ru/f
COXpPAHEHUS SHEPTUN fObl12fe
JleMoHCcTpanyuu
«Konebanus
HUTSHOTO
MasiTHUKA U
cBOOOIHBIE
KonebarenpHoe bu6mmoreka [IOK EZHG@HH}I Tpy3a
41 JIIBUKEHUE U €T0 https://m.edsoo.ru/f
XapaKTEPUCTUKU fOb1858 npyxiie»:06opy
JIOBaHME: TAaTIHK
YCKOPEHUS,
IITaTUB C
KpernexoM, Habop
TPY30B, HUTb,
Habop NpyKUH
ii?e]zz:;fe bubmmorexa [JOK
42 By Hbe https://m.edsoo.ru/f
fOb20f0
kosebanus. PezoHanc
43 MaremaTnyeckuii u
MPYXKUHHBIA MasSsTHUKA
Ypok-uccieroBaHue
«3aBUCUMOCTh bu6mmoreka [IOK
44 nepuoja KojaedaHui ot https://m.edsoo.ru/f
KECTKOCTH MIPYKUHBI U fOb197a
Macchl Ipy3a»
45 [IpeBpamienue suepruu



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

MIPU MEXaHUIECKHIX
KOJIEOaHUAX

Jlaboparopnas pabota

«Onpenenenue
YacTOTHI U TIEpUOJA bubmorexa LHOK
46 Saruii https://m.edsoo.ru/f
KosieOaHui fOblacc
MIPYXUHHOTO
MasiTHUKa»
«3yuenne
KoJIeOaHu!
HUTSHOTO
MasiTHUKa»:
O6opynoBanue:
KOMITBIOTED,
aT4YnK
YCKOPEHUS, TPY3
Jlaboparopnast pabota © KPIOTROM,
n€rkas u
«IIposepka HepacTsKUMast
HE3aBUCUMOCTH bubnmorexka [IOK  gute, pynerxa
47 nepuoja konebanui https://m.edsoo.ru/f = M3yuyenue

rpy3a, MOABEUIEHHOTO
K HUTH, OT MacChI
rpy3a»

fOb197a

KoJieOaHuil rpy3a
Ha TPYKUHEY:
O6opynoBanwue:
KOMITBIOTED,
TATYNK
YCKOpEHUs,
IITAaTUB C
KperexoM, Habop
MIPY’KHAH pa3HOU
JKECTKOCTH,
Habop TPy30B IO
100 T.



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

48

49

MexaHU4eCcKHe BOJIHEL.
CpoiicTBa
MEXaHUYECKUX BOJIH.
[IponosibHBIE U
MOIEPEYHBIE BOJTHBI
VYpoxk-koHpepeHuus
"MexaHH4eCKHE BOJIHEI
B TBEPJIOM TEJE.
CelicMuyecKkue BOIHBI"

bubnunoteka LIOK
https://m.edsoo.ru/f
fob21fe

50

3BYK.
Pacnpocrpanenue u
OTpa)keHHUE 3ByKa

o1

Ypoxk-uccienoBanue
"HaGmonenue
3aBUCUMOCTHU BBICOTHI
3ByKa OT 4YacCTOTHI"

52

53

54

I'pomkocCTh 3ByKa 1
BBICOTA TOHA.
AKyCTHYECKUI
pe30HaHC
VYpoxk-koHpepeHuus
"VapTpa3Byk H
nH(}pa3ByK B IpHUpoOJie
U TeXHHKE"
ITogroroska k
KOHTPOJILHOM paboTe
1o TeMe "3aKOoHBI
COXpPaHEHHS.
Mexannueckne

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb23ca

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0b25f0



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

KOJIEOAHUA U BOJIHBI"

KontponbHas padota
o Teme "3aKOHBI

55 COXPAHEHUS.
Mexanunueckue
KoJeOaHus U BOJTHBI"
JlemoHcTpanus
«3mepenue
MarHUTHOTO TIOJIS
BOKpPYT
MIPOBOTHHKA C
DneKTpOMarHuTHOE TOROM:
noJe. bubnuoreka [IOK =~ OGopynosanue:
o6 3 https:/m.edsoo.ru/f = maTumk
TEKTPOMArHUTHHIE fob2abe ALHITHOLO
BOJIHBI o, 1B
IITaTHBA,
KOMILJIEKT
MIPOBO/JIOB,
HCTOYHUK TOKa,
KoY
CaoiicTBa
S7 ANEKTPOMArHUTHBIX
BOJTH
Vpok-koHpepeHus
"[lIxama bu6mmoreka IIOK
58 AJIEKTPOMAarHUTHBIX https://m.edsoo.ru/f

BoJIH. Mcnionp3oBanue
AJIEKTPOMArHUTHBIX

fOb2fe6



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

BOJIH JIJI1 COTOBOU
cBs3n"

Ypoxk-uccienoBanue
"N3y4yeHue cBOMCTB

ANEKTPOMArHUTHBIX bubnnorexa LIOK

59 BOITH € HOMOIIIBIO https://m.edsoo.ru/f
fOb2c6e

MOOUIILHOTO

tenedona"

Pemenue 3anau Ha

Onpe/IeJICHUE YaCTOTHI
60 U JITUHBI

3JICKTPOMArHUTHOM

BOJIHBI

DneKTpoMarHuTHas

NpUpoJia CBETA. bubnmnoreka [JOK
61 CxopocTs cBera. https://m.edsoo.ru/f

BonnoBele cBoOMCTBa f0b31d0

cBeTa

Hcrounuku cBeTa.

[TpssmonuHeiHOE bubnuorexa [IOK
62 pacmipocTpaHeHue https://m.edsoo.ru/f

cBeTa. 3aTMEHUS f0b3658

Connua u Jlynst

3aKOH OTpaKEHUS

cBeTa. 3epkaia. bubnmnorexa [JOK
63 Pemenue 3amay Ha https://m.edsoo.ru/f

IIPUMEHEHNE 3aKOHA fOb38c4

OTpakKCHHUS CBETa
64 [Ipenomnenue cBera. bu6mmoreka [IOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

3aKoH IpesIoMJICHUS
cBeTa

https://m.edsoo.ru/f
fOb3aea

65

[TonHoe BHYTpEeHHEE
OTpa)K€HUE CBETA.
Hcnonb3oBanue
II0JIHOI'O BHYTPEHHETO
OTpakKeHUS B
ONITUYECKUX
CBETOBOJIaX

bu6nmoreka [IOK
https://m.edsoo.ru/f
fOb3c5¢

66

67

Jlaboparopuas pabora
"UccrenoBanue
3aBHCUMOCTH yTJjIa
MIPEIOMIICHUS
CBETOBOTO JIy4a OT
yIJia aJieHusl Ha
rpanuiie "BO31yX-

crexio"

VYpoxk-koHpepeHuus
"Mcnonap30BaHue
MIOJIHOTO BHYTPEHHETO
OTpaKCHHUS:
CBETOBOJIBI,
ONTHKOBOJIOKOHHAS
CBS3b"

68

69

JInmu3el. Onrudeckas
CuJia TUH3bI

[Toctpoenue
M300paKeHUH B IMH3AX

bubmuorexa [{OK
https://m.edsoo.ru/f
fOb3f2c

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



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

Jlaboparopnas pabota
"Onpenenenue

fOb444a

bubnuoteka LIOK

70 (hOKYCHOTO PacCTOSTHHS https://m.edsoo.ru/f
M OIITUYECKON CUJIBI f0b4206
cobuparomei TUH3bI1"

Ypok-koHbepeHIus bubnmnoreka [HOK

71 "OnTudueckue https://m.edsoo.ru/f
JIMH30BLIE IPUOOPHI" fOcOa7e

bu6mmoreka [IOK
I'ma3 kak onruyeckast

72 3 https://m.edsoo.ru/f
cucrema. 3peHue f0b4684
Ypok-koH(bepeHus

73 "ledextor 3penus. Kak
COXPaHUTH 3peHue"

Paznoxxenune 6emoro
CBETa B CIIEKTP.
bubmmoreka [IOK
OmnbiTel HeroToHA.
74 C https://m.edsoo.ru/f
floverne fOcofac
CHEKTPAITLHBIX I[BETOB.
Jucnepcus ceera
JlaGopatopHnas pabora
"OMbITHI 10
pasoKeHUI0 Oeoro
bu6nuorexa LIOK
CBETa B CIIEKTP U
75 https://m.edsoo.ru/f

BOCTIPHSTHIO [IBETA
MIPEMETOB TIPH UX
HaOIII0ICHUH Yepe3
1[BETOBbIE (PUIBTPHI"

fOc0e2a



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

YPOoK-nIpaKTUKyM
"BoJIHOBEIE CBOMCTBA

76 CBeETa: JTUCIIEePCHs,
uHTephepeHIus 1
mudpakmus"
Omnsite Pesepdopna u bubnmnoreka HOK
77 IJIaHeTapHas MOJICIb https://m.edsoo.ru/f
aToMma fOc12a8
ITocTtynatel bopa.
78
Mogens aroma bopa
Hcnyckanue u
MOTJIOLIEHUE CBETa bubmorexa [IOK
79 K https://m.edsoo.ru/f
aToMoM. KBaHTBHL. foc144c
JInHelyaTeIe CIIEKTPHI
YPpOK-IPAKTUKYM bubmuorexa [JOK
80 "Habmonenue https://m.edsoo.ru/f
CHEKTPOB UCITYCKaHUS" f0c1550
PagnoakTuBHOCTE 1 €€ bubmorexa [JOK
81 8 https://m.edsoo.ru/f
BIARL f0c1672
CtpoeHre aTOMHOTO bubmuoreka [JOK
82 sapa. HyknonHast https://m.edsoo.ru/f
MOJIENb fOc18ac
PanmoaxkTuBHEIE bu6nuorexa LIOK
83 TIpeBpaICHHS. https://m.edsoo.ru/f
M3oTomsr fOclald
Pemenue 3amad mo bubmmorexa [JOK
84 teMme: "PamnoakTUBHBIC https://m.edsoo.ru/f

npeBpaiieHus"

fOclb4a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

85

IIepuon nonypacnana

Ypok-koHbepeHIus

"PagmnoakTUBHBIC Bubmaorexa ITOK
86 IAVECHIS B IDHPOLe https://m.edsoo.ru/f
A PHPOAE, f0c2126
MEIUIUHE, TEXHUKE"
SnepHble peakuum.
bu6nuoreka LIOK
3aKOHBI COXPaHCHUS
87 ADAIOBOrO I https://m.edsoo.ru/f
PN fOc1ch8
MAacCOBOI'0 YHCEII
DHeprusi CBs3U bubnuorexa [HOK
88 aTOMHBIX siaep. CBA3b https://m.edsoo.ru/f
MacChl ¥ DJHEPTUu fOcld7a
Pemenue 3agad mo
89 Teme "SnepHbie
peakuun"
Peaxnuu cunTesa n
g bubmorexa [JOK
90 MeTommi H _— https://m.edsoo.ru/f
cTo JHep fOc1e88
Connua u 3BE37
VYpok-koHpepeHus
"SnepHas dHEpreTHka.
eNcTBUI
91 A
PaOaKTUBHBIX
W3ITy4YeHUN Ha KUBBIE
OpraHusmsl"
IloaroroBka k
. bu6nuorexa LIOK
KOHTPOJIbHOU paboTe
92 https://m.edsoo.ru/f

10 TeEME
"DeKTpOMarHuTHOE

f0c223e



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

IoJIe.
DNeKTpOMarHuTHBIC
BOJIHEI. KBaHTOBEIE
SIBJICHHSA"

93

94

95

96

KonrponsHas pabora
o TeMe
"DJIeKTPOMarHuTHOE
Touie.
DNeKTPOMarHUTHHIE
BoJIHBI. KBaHTOBBIE
SIBJICHUS "

IToBTOpEHUE,
00o01IeHNE.
JlaGopaTopHble paboThI
o Kypcy
"BzanmopericTeue Tea'"
[ToBTOpEHME,
0000mmenue. Pemenue
pacueTHBIX U
Ka4eCTBEHHBIX 3a7a4
o Teme "TennoBnie
npouecch”
[ToBTOpEHME,
0000meHue. Pemenue
pacueTHBIX U
Ka4eCTBEHHBIX 3a7a4
o teme "KIIJ]
TEIUIOBLIX ABUrarteici"

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c245a

bu6mmoteka [IOK
https://m.edsoo.ru/f
f0c2572

bu6mmoteka [IOK
https://m.edsoo.ru/f
f0c2a22

97

[ToBTOpEHME,

Bbubnuoteka LIOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22

0000mmenue. Penrenne
pacUYCTHBIX U
KauECTBECHHBIX 3a/1a4

https://m.edsoo.ru/f
fOc2b30

o teme "KIIJ]

3JIEKTPOYCTaHOBOK"

[ToBTOpEHME,

00o01IeHME. bu6mmoreka [IOK
98 JlaGopaTopnbie pabOThI https://m.edsoo.ru/f

1o Kypcy "CseroBble fOc2c52

SIBIICHUSA"

[ToBTOpEHME,

0000menue. Pabora ¢ bu6mmoreka [IOK
99 TEKCTaMH 110 TEME https://m.edsoo.ru/f

"3aKOHBI COXPAHEHHUS B fOc2d6a

MeXaHHuKe"

[ToBTOpEHME,

006o6menue. Pabora ¢ bubmmorexa HOK
100 https://m.edsoo.ru/f

TEKCTaMH 110 TeMe f0c2682

"Konebanus u BoJHBI"

[ToBTOpEHME,

0000menne. PaboTa ¢ bubmotexa [JOK
101 TeKCTAMI 110 TeMe https://m.edsoo.ru/f

fOc3044

"CBeToBbIC sIBJICHUS"

[ToBTOpEHME,

0000menne. PaboTa ¢
102 TEKCTaMH 110 TEMe

"KBaHTOBas u saepHas
¢uzuka"



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

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 ’ o






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» ®usuka: 7-i kinacc: 6a30BbIi ypoBeHb: yueOHHUK, 7 kiacc/ [leppimkun .M.,
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