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«®Du3uka. ba3oBblil ypoBEeHb»

Ju1st oOyJaromuxcst 7-9 KiaccoB

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUW W TpPeOOBaHUU K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mporpaMMmbl 1O (PU3MKE HapaBieHO Ha (opMupoBaHUE
CCTECTBEHHOHAYYHON TPAMOTHOCTH OOYYAIONIUXCSI W OPTaHU3AIMNI0 H3YICHUS
GU3MKKM Ha JESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejjiaraeT NpuMEpHy0 MociIe0BaTeIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIM YYUTEIIO B CO3/JaHUM paboydeil mporpaMmbl 10 y4eOHOMY MIpEMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TMOCKOJbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IMIPOIIECCOB U
SABJICHUM, W3yYyaeMbIX XUMHEH, Ouosiorued, actpoHomuerd u (GU3NYECKOU
reorpadueii, BHOCHT BKJIAQJ B CCTCCTBEHHOHAYyYHYIO KapTUHY MHpa,
MPENOCTaBIsieT HauOoJiee SICHbIE O0pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
HWHTEpeca K HayKe y 00y4aromuxcs.

N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CJICYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e UHTEPIPETHUPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAy4YHbIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BHIBOJIOB.



[lenrn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpeneneHnsl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «Dusmka» B
oOpa3oBaTenpHBIX oOpraHuzanusx Poccuiickoit @enepanuu, pearTu3yIOIINX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenus pusmkm:

e TMpuoOpeTeHHWE HUHTEpeca W CTPEMJICHUS OOYyYalolUXCsi K HaydYHOMY
U3YUYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA M (popMUpOBaHUE
HCCIIEIOBATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PEHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHUE MPEJACTABICHUN O ponu (U3UKHU IS Pa3BUTUSI APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  MpPEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyamyuiei
npodecCHOHANIbHOMN AEeSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPABJICHHH.

JlocTuxeHrue 3TUX IeJed MporpamMMmbl MO (PU3MKE HAa YpPOBHE OCHOBHOIO

o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e TmpuoOpeTeHHWe 3HAaHUH O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
UCIIOJI30BaHUEM MOJTYUYCHHBIX 3HAHUH;

e OCBOCHME METOJOB pELICHUS TMPOCTEUIINX PACUETHBIX 3aJad C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMCHUU HAOIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE TPHUEMOB pabOTHI ¢ MHpOpMANUEH (PUINIECKOTO COIEpKAHUS,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

e 3HAKOMCTBO cO chepamu MpodhecCHOHANBHON AEATEIIBHOCTH, CBSI3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HenEN0), B 8
Kiacce — 68 yacoB (2 daca B Henelno), B 9 knacce — 102 yaca (3 gyaca B HEJIElO).

[Tpennaraemselii B mporpamMMe no (u3HKe nepeyeHb JadopaTopHBIX padoT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX pPabOT M OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapPCTBEHHOTO SK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

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

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

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3mMepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOGmonenue — siBieHuid,  OOBSACHAIOIIMXCA  MPUTSHKEHUEM  WIIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe 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
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHne cuiibl C MOMOILIBIO JUHAMOMETpA. SIBIICHHE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTo JIBMKEHHUS Tela.
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.
Jlabopamopusie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

4. 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.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOIICW  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

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

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

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

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



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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPrUu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

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

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JIBUKEHUS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

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

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

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITUHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

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

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

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

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COpOTUBIICHUHN.
. 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 UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarens.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON 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.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

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

IIepseiit 3ak0H HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[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
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

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

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

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

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHs 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 B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABHKEHUH TeJIA M0 1€ CTBUEM
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 MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA M BOJIHBI.

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

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

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MTONEPEUYHBIX BOJIH (Ha MOJENN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHO1a KOJIeOaHWi MPy>KMHHOTO MasiTHUKA.

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

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

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
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
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [1mockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

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

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

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTHK U300PAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

S A A B



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUAS U ONTHYECKOW CHIIBI coOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrJIoLIeHHe cBeTa aToMOM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsOBOIO U MacCOBOI'O YHCEl.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIOMICHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACpKaHWsl M OMbITa  JCSTEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBJIAJCHHE YMEHUAMH OOBICHATH (PU3UUECKHE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

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

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

OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAJIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESATEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  3MOLUHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBbIKa peQIIeKCUU, MNpPU3HAHUE CBOEro IpaBa 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 HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUSA IIOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIITOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHcCie (OPMYIUPOBATH
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 BBISABJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3M TMPHU H3YUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb U  JOCTOBEPHOCTh 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, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMmamMu, HTHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroke1aTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

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

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHUIO: paclpeAeisaTh poyH, OOCYKIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3JIMYHBIX [OAXOAAX MPUHATUSA  PEIICHHM
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeaiaraeMble BAPUAHTHI pEIICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NeSATEIbHOCTH, 1aBaTh OIIEHKY MIPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUSIM;

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



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIrOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHHIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, aedopmanusa  (ynopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya JAaBiCHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrno3HaBaTb NPOSBJICHUE HM3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpE, B TOM 4HcIe (PU3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 33]a4y B yUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEHSAS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TAKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass M TMOTEHIMaJIbHAs 3HEPTus), MpH OMHMCAHUU TPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISAITh NPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpPYrol € HCIOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBH)KEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

IPOBOJANTH KOCBEHHBbIE H3MEpPEeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AEWUCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKUHU: MpH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BETTUUHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IMUHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3UUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PAa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCHbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBAsI MHCHHUE OKPYKAFOIIMX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE T10JI€;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHA, U3JIY4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHMCAHWI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTaUIbI B mpupone, wuznydeHue CoJiHIla, 3aMep3aHUe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyJAeidbHas TeIoTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHBIICHHE ITPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'paPUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH TMOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallui IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
IaroB C OMopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHUIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTeh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEOOXOJUMbIe aJisi €€ pelIeHMs, NPOBOAMTH pPacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
NpPOBEPSAEMOE MPEANOJIOKEHUE, OLEHUBATh MPABHIBHOCTh MOpsIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJBI OT TEMIIEPATYphl KUAKOCTH U
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJSl Ha MPOBOAHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHUTEIbHOM
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKOIN BEIMUUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJd MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIEJOBAaTEIIbBHOIO U IApaUIEIbHOTO  COEAVNHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0OBAHUS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUMCIISATh 3HAUCHHUE BEJIUYMHBI,

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

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON JHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIOJIB3Ysl 3HAHMUSA O CBOMCTBax (PM3MUYECKUX SIBJICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBI JJIEKTPUUECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3MUECKUX 3HAHUM B IOBCETHEBHOMN
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYyTEM CpaBHEHMUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (puU3MUecKoro - coaepikKaHHs, CIPAaBOYHbIE MaTE€pHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0o6miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HMUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBIIOJHEHUN YYEOHBIX MPOEKTOB U HUCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTh TPYIIIBI, BEICTPAWBAaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

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

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBHXKCHUS, aedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK W yJIbTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCIYCKAHUsI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPaXKCHHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOIO CIIEKTpPA
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IJIaHEeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3JIy4YEHHH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIIEIATh CYLIECTBEHHBbIE CBOMCTBAa (IPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEepUOJ U YacToTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTHMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMK CHUJI, TPUHUUI OTHOCHTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEeMaTUYECKOE BBIPAKECHHUE,

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1IaroB ¢ OMopol Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (U3HUECKUX SIBICHUH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM M30BITOUYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIACIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYCHHUE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBaTh XOJ ONbITA W  €ro  pe3ysbTarThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpaKEHUs CBETa OT yIJia MaJeHUS W YIJIa MPEJOMIICHHS OT yriia
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

NPOBOJUTH KOCBEHHbIE H3MEpPEHUs] (U3MYECKUX BEIMUYUH (CpEeaHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro W TMPYKWHHOTO MAasSTHHKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAUCHWE BEIIMYMHBI M aHATIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJeldb aToMa, HYKJIOHHAs
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOIECCOB
Ipy peHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUM B TTOBCETHEBHOUN
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATEIbHO (HOPMYIHUPYs TOMCKOBBIN 3aMpoc, HaXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCII0JIB30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy (pU3MUECKOro CcoAepKaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uH(OpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COJepKaHUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayJIuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé pojib B IO3HAHMH OKPYKAKOIIEr0 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
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa 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 Cuna. Brager orn 14 1 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 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

KoJunyecTBO 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
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE 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
CXAHHMCCKNE 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 paCIpOCTPAaHEHHUS 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 onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 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
Hroro mo 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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

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

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢usuka u gpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a IHHE TUCKD P https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
OCco00EHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHn4eckoe ABHKEHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH 1 BpeMeHU IBIKECHUA bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa Tella O €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo treMme "I1IOTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoil Tena. Bec tena. Pemenue bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0a1778
3amay o teme "Cuiia Tsokectu"
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 nu .
3uepetiite Cit. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
eC Tea. HEBECOMOTTR https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
% 110 OO nﬂﬁi’/[)i)ﬁ P bubnmuorexa [JOK
AR TP ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHue bubnmoreka [JOK



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

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUIIbI
Pemenune 3aga4d mo temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenmaua maBieHHs TBEPABIMU
35 TeJ'II;I\fIII/I, minKOCTs[MH u §§3aMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYLIECTBOBAHHUS BO3 HOU
41 }(i)m TB 3 3 IIYILII/IMOCTI) bubnuorexa LIOK
ODOTIOHI SEMIIH. SaBH https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
44 BHCHMOCTD aTMOCGepHOT OBHEM bubmuorexa [JOK
FIABJICHI OT BLICOTBL HAL YD https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "
AtmocdepHoe naBieHue"
eicTBHE ocC a3a Ha
- Jle#icTBHE KUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopras pabora
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX T, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Kontponbnas paboTa mo teme
«/laBieHue TBEpAbIX TEN, KUIAKOCTEH
Y Ta30B»

54

Mexanuueckas padota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomntHocth. EquHUIEI MONITHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOIBEME IO JIeCTHHUIE"

57

58

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TexHHKE, OBITY ¥ IPUPOJIE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHUil paBHOBECHS

0.5

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pbIyara

59

60

61

Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHUSI pblUara

Koaddunuent nonesnoro necTpust
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

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

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

62

Mexannyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

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

63

64

65

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHHNS KHHETUYECKON U
MOTEHIMATIBHON SHEPTUU IPU
CKaThIBAaHUM TeJIa MO0 HAKJIIOHHON
IIJIOCKOCTH"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

66

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

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

67

Peseprubrit ypok. Pabora ¢ Tekctamu
o teme "/laBneHnue TBEPABIX TE,
SJKUIKOCTEN U ra3oB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHelit ypok. Pabora ¢ TekcTamu



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

o teme "Pabora. MOIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

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

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

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

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

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

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

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

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

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

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

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

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

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

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

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

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

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

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

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

KonTponbHas pabota mo teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

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

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJlIax, bubnmnoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bubmuorexa [JOK
41 "U3mepeHue u peryJIupoBaHUe CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

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

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

45 HanpsbkeHus. 3akoH OMa 11 yd4acTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

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

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabora "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquK0r0 Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a U UX ’ bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 N "
I10JIEN TTIOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bubmuoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KA3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



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

59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

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

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBUraTesns"”

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

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonrtponsHas pabora no teme

"DNeKTpuUeCcKue U MarHUTHBIE
sIBJICHUS"

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

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



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

o teme "TemnoBeie ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: " 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsble siBiIeHUs"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoxa Bcero Konrporenpie  IMpakriieckue II/I[:;:CHI/ISI :)I;I[()l;l;z?;fenbﬂme
padoThI padoThI pecypeni

1 MexaHnuecKoe JBI)KEHUE. 1
MarepuanbHas TOUKa

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

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOMepHOE NpAMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh

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

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

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpyxHocTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBe1ii 3akon Herotona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyrocra. 3axon Iyxa im0z
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
KO3 pHUIHEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuia TsSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT IPaBUTALMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuina
24 TSDKECTH U 3aKOH BCEMHUPHOT'O bubnnorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHON TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPIOTO TEJIA C bubmorexa IOK
.. — P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cuibl. LienTp TsoxecTn
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LlenTp TsoxecTn
28 Pemenue 3agau mo teme "MOMEHT bubnunorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToarotroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHN4ecKOe IBIKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KontpoabHas padbora mo Teme
30 "MexIZlHI/Iqe(:K(I))e IBHKEHUE bubmmorexa TTOK
N | ' https://m.edsoo.ru/ffOb06ec
BiaumopeiicTBue Ten
31 Nmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOW MOBEPXHOCTU»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnmnoreka [JOK
3aKOHA COXPaHEHHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 but6mmoreka [IOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MaremaTuyecKuii U NPy KUHHBINA

MassTHUKHU



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

44

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

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

45

46

47

48

IIpeBparienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHHI
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaHMit
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MexaHU4YecKux BosH. [IponoiabHbIe u
MONEPEYHBIE BOJIHbI

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

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

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

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koupepenius "YIbpTpa3zByK U
nH(]pa3ByK B MPUPOJIC U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJIBHOU paboTe MO

bubnunoreka LIOK



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

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o Teme

95 "3akoHbl coOXxpaHeHus. Mexanndeckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNEeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-konpepenuus "Llkana
3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHmnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI SJIEKTPOMArHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:():TL cBeTa BOJIII{)OEHe CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMCHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KE€HUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha TpUMEHEHHE bubmmorexa [IOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomiienue cBeTa. 3aKOH bubnmoreka [JOK



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

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Vcnonp30BaHue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTopHas padora "HccienoBanue
66 3aBHCHMOCTH YTIJia IPeJIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-koHpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300pakeHU B TUH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "Onpenenenue
70 (bOKyEHOFE paCCpTO}IHI/I}I " OII)ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepeniusa "OnTuyeckue bubmuoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontrueckas cucrema. 3peHue Bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Paznoxenue 6em0ro cBeTa B CIEKTP.
24 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CHEeKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



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

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

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypok-koH(pepenuus "PaguoakTuBHbIE
p eperiu A but6mmoreka [IOK
86 W3ITy4eHUs B IPUPOJIE, METUITUHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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87

SAnepHble peakuu. 3aKOHbI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
quce

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

88

89

90

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuu"

Peakiunu cunTe3a u AeneHusd saep.
Hcrounuku sHeprun CosiHIa U 3BE31T

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

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

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIE
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBrie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3anmopeiicteue ten"

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX U KaYECTBEHHBIX 33]1a4 110
teme "TemnoBble mpoiecch”

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

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

96

[ToBTOpenue, o6obmenue. Pemenue

but6mmoreka [IOK



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

pacyeTHBIX U KaYeCTBEHHBIX 3a/a4 M0
teme "KIIJ] TennoBeIX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bu6nmoreka [IOK
97 pacyYETHBIX U KaUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpEeHME, 0000IIEHNE.
98 JlabopaTopHbie PabOTHI IO KypC 1 1 Bubmiorexa OK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o600meHue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 06o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



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

NMPOBEPAEMbBIE TPEBOBAHMA K PE3Y/ITATAM OCBOEHWA OCHOBHOWM OBPA3OBATE/IbHOW NMPOrPAMMbI OCHOBHOMO
OBLUETO OBEPA3OBAHUA U /IEMEHTOB COAEPXAHWA MO ®U3UKE

B dpepepanbHbiX U perMoOHaNbHbIX NPOLEAYPAX OLLEHKU KauecTBa 06pa3oBaHMA UCNONb3yeTca nepeyeHb (KoguduKatop)
pacnpeaeneHHbIX NO Knaccam nposepsieMbix Tpe60BaHUM K pe3yibTaTaM 0CBOEHUA OCHOBHOM 06pa3oBaTeibHOM NPOrpamMmmbl OCHOBHOIO
obuero 06pasoBaHUA U 3/IEMEHTOB COAEpPKaHUA No PpU3UKe.

7 KNACC

MpoBepsembie NpeaMeTHbIe pe3y/ibTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTeNbHOM Nporpammbl

Koa MpoBepaemble NpeaMeTHbIe pe3ynbTaTbl 0CBOEHWUA OCHOBHOM 06pa3oBaTeIbHOM NPOrpaMmmbl OCHOBHOMO 06Lero o6pasoBaHus
npoBepaemoro
pesynbTaTa
1.1 MCNO/b30BaTb U3yYeHHble MOHATUA

1.2 Pa3ninyaTb ABNEHNA MO ONMUCAHUIO UX XaPaKTEPHbIX CBOMCTB U HA OCHOBE OMbITOB, AEMOHCTPpUpyrownXx gaHHoe ¢M3M‘-I€CKO€ ABNeHne




13

pacrno3HaBaTb NPOABAEHME U3YUYEHHbIX PU3NYECKUX ABJIEHWNIA B OKPYXKalOLWEM MUPE, B TOM Ynciie GUsnYeckue ABIEHNS B NpUpoae, npu
3TOM NepeBoANTb NPAKTUYECKYIO 3a/a4y B y4ebHY10, BblAeNATb CYLLECTBEHHbIE CBOMCTBA (MPU3HAKN) GUINYECKUX ABAEHNI

1.4

OMUCbIBATb M3YyYEHHbIE CBOMCTBA TeN U GU3NYECKUE ABNEHUSA, UCMOb3YA PU3MUYECKME BEIUUYMHDI, MPU ONUCAHUM NPaABUIbHO
TPAKTOBaTb GUINYECKUN CMbIC/T UCNOb3YEMbIX BE/IMYUH, UX 0O03HAYEHUA U eANHULbI GU3MUYECKUX BEJIMUYUH, HaX0AUTb GOPMYbI,
CBA3bIBAlOLLME AAHHYIO GUINYECKYIO BEIMYMNHY C APYTUMU BEIMYMHAMM, CTPOUTb rPAaPUKN N3YUYEHHbBIX 3aBUCUMOCTEN PU3UUYECKUX
BEJINUYMH

15

XapaKTepM30oBaTb CBOWCTBA TeA, GU3NUYECKME ABAEHMA N MPOLLECCHI, NCMOb3YA U3yYeHHbIe 3aKOHbI, MPY 3TOM AaBaTb C/IOBECHYIO
$OPMYNMPOBKY 3aKOHA M 3aMUCbIBaTb €r0 MaTEMATUYECKOE BbipaykeHue

1.6

06bACHATL GU3NYECKME ABNEHUA, NPOLLECCHI U CBOWCTBA TEA, B TOM YMC/IE U B KOHTEKCTE CUTyaLUMii NPaKTUKO-OPUEHTUPOBAHHOMO

XapaKTepa: BblABNATb NPUYNHHO-CNeACTBEHHbIE CBA3U, CTPOUTb 06bACHeHMe M3 1 — 2 NOrMYecKmX LLaroBs C onopoﬁ Ha 1-2 N3y4YeHHbIX
CBOWCTBA ¢M3VI'~I€CKI/IX FlBﬂeHVlﬁ, d)mamqecmx 3aKOHa U111 3aKOHOMEPHOCTU




1.7

peLaTb pacyeTHble 3a4a4M B 1 — 2 AelCTBMA, MCMONb3YA 3aKOHbI U GOPMYAbl, CBA3bIBAOLWME PU3MYECKME BENMUYUHDI: HA OCHOBE
aHanuM3a ycnoBmsa 3a4a4vm 3anmcbiBaTb KPaTKoe YCI0BUE, NOACTAaBAATE PU3NYECcKME BENNYMHBI B GOPMY/bl U MPOBOANUTL PACHETDI,
HaxoAuTb CNPaBOYHbIE AaHHble, HeobXxoaMMble ANA pelleHnn 33434, OLLEHUBATb PEANIMCTUYHOCTb NOJIyYEHHON GU3NYECKON BEIMUMNHDI

1.8

pacno3HaBaTb NPobiembl, KOTOPblE MOMKHO PELLIUTb MPY NOMOLLM GU3UYECKMX METOA0B, B ONMUCAHUN UCCNed0BaHUA BblAeNATb
npoBepaemoe NpeanosoKeHune (rmnoTesy), pasinyatb U UHTEPNPETUPOBATL MNOYUYEHHbIA PE3YIbTaT, HAX0AMTb OLUMBKN B XOAE OMbITa,
Aenatb BblBOAbI NO €ro pesy/ibTatam

1.9

NPoBOANTb OMbITbl MO HabOAEHMIO GUBNYECKUX ABEHUI UK GU3UYECKUX CBOMCTB Tes: GOpMyanMpoBaTb NpoBepsemMblie
npeanonoKeHns, cobnpatb YCTaHOBKY M3 NPeanoKeHHoro 060pyA0BaHMA, 3aNUCbIBaTh XO4, ONbiTa U GOPMY/IMPOBATL BbIBOAbI

1.10

BbINOJIHATL NPAMbIE U3MEPEHMUA C MCMONb30BAHNEM aHANOrOBbIX U LMPPOBbLIX NPMBOPOB, 3anNUCbiBaTb NOKa3aHWUA NPMBOPOB C yueTom
3a4aHHOM abCONOTHOM NOrPELHOCTM U3MEPEHUI




1.11 NpoBOANTb UCCNef0BaHME 3aBUCUMOCTU O4HOM GU3MYECKOIN BENYMHBI OT APYFOM C UICNOIb30BAHNEM NPAMBIX USMEPEHUA,
Yy4acTBOBATb B NJ1aHMPOBAHUMN y4eBHOro Uccaefo0BaHUA, COBUPATb YCTAHOBKY M BbIMOAHATL U3MEPEHUS, CAeayA NPeasoKeHHOMY
naaHy, GUKCMPOBaATb pe3ybTaTbl NOAYYEHHOMN 3aBUCUMOCTU GU3NYECKUX BEIMYMH B BUAE NPESN0NKEHHbIX TabauL, U rpadunKkoBs, genatb
BbIBOAbI NO pe3yibTaTamM UCCAeA0BaAHUA

1.12 NPOBOANTb KOCBEHHbIE U3MEPEHUA PUINYECKMX BESINYMH, Cleaya NPesNoXeHHON NHCTPYKLUMMU: NPU BbINOJHEHUM U3MEPEHUI
cobunpaTb IKCNEPUMEHTASIbHYIO YCTAHOBKY W BbIYUCNAATL 3HAYEHNE UCKOMOM BENUYUHDI

1.13 cobntoaaTh NpaBuIa TEXHUKM BesonacHocTM npu paboTe ¢ nabopaTtopHbiM 06opya0BaHMEM

1.14 yKa3blBaTb NPUHLMMbI 4ENCTBUA NPUOBOPOB N TEXHUUYECKMX YCTPOMCTB, XapaKTepu30BaTb NPUHLMMbI AEACTBUA N3YyYeHHbIX NPUO6OPOB U
TEXHUYECKMX YCTPOMCTB C MOMOLLBIO MX ONMUCAHMA, NCNOJIb3YA
3HaHMA 0 CBOMCTBAX GU3NYECKUX ABNEHUI U HEOBXOaMMble GU3MYECKME 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

NpMBOAUTbL NPUMeEpPBI (HaXoANUTb MHOPMALMIO O NPUMEpPaX) NPAKTUYECKOTO MCNOAb30BaHUA GU3NYECKMX 3HAHMI B NOBCEAHEBHOW
U3HU gna obecneyeHns 6e30nNacHOCTM Npu 0bpaLLeHnn ¢ NpMbopamm 1 TEXHUYECKMMM YCTPOMCTBAMM, COXPAaHEHWA 340P0BbA U
cobntoaeHMA HOPM 3KONOTMYECKOro NoBeAeHMA B OKpY»Katolen cpeae




1.16

OCYLLECTBAATL OTOOP MCTOYHMKOB MHPOPMaLMKU B ceTU VIHTEpHET B COOTBETCTBUM C 3a4aHHbIM NOUCKOBbLIM 3aNpPoCoOM, Ha OCHOBe
UMEIOLLIMXCA 3HAHUI U NYTEM CPaBHEHMA Pa3INYHbIX UICTOYHUKOB BblAeNsATb MHGOPMaLUIO, KOTopas ABASETCA NPOTUBOPEYNBON UK
MOXKeT bbITb HE4,0CTOBEPHOM

1.17

NCMNO/1Ib30BaTb NPW BbINOJAHEHMM Y4ebHbIX 3a4aHWUIA HAYYHONOMYNAPHYIO NTEePaTypy GDU3NYECKOro CoAepKaHuWA, CNpPaBoYHble
mMmaTepuanbl, pecypcbl ceTn MHTepHeT, BAageTb NPUemMmammn KOHCNEKTUPOBaHUA TeKcTa, Npeobpa3oBaHna MHGopmaLMn U3 0aHON
3HAaKOBOW CUCTEMbI B APYTYHO

1.18

CO34aBaTb COBCTBEHHbIE KPAaTKME MUCbMEHHbIE U YCTHble COOBLLEHMS Ha OCHOBE 2 — 3 UCTOYHWMKOB MHPOPMaL MK GU3NYECKOTO
cofiepKaHua, B TOM uncne nyb6amMyHo AenaTb KpaTkue coobLLeHms 0 pe3ynbTaTax MPoeKToB UAK yuebHbIX MCCAef0BaHNUIA, MPU 3TOM
rPamoTHO MCMNOb30BaTb U3yUYEHHbI NOHATUIMHDBIN annapaT Kypca GU3KNKHK,

CONPOBOXAaTb BbICTYN/EHWE Npe3eHTaumen

1.19

npuv BbINOJTIHEHUNA yLIe6HbIX NPOEKTOB U MCCI'Iep,OBaHMﬁ pacnpenenatb obasaHHOCTU B rpynne B COOTBETCTBUN C NOCTAaB/IEHHbIMUA
3agavyamu, cnegunTtb 3a BbIMOZTHEHUEM MJ1aHa AeﬁCTBMVI, d0EKBATHO OLLEHMUBATb COBCTBEHHbIN BK/1a4 B 4EATENbHOCTb rpynnbl,
BbICTPanBaTb KOMMYHUKAaTUBHOE BSaMMOAEﬁCTBMe, Y4UTbiBaAd MHEHUE OKPYXKakoLWnx

MpoBepsaembie 3NeMEHTbI CoAepPKaHUA




Koa pasgena

Koa anemeHTa

MNpoBepaemble aneMeHTbl cogepKaHuA

1 ®U3NKA U EE POJ1b B MO3HAHUW OKPYXKAKOLWLEFO MUPA
1.1
®un3mKa — HayKa o0 npupoge. AsneHua npmpoabl. PrusnMyeckne ABNEHUA: MEXaHUYECKME, TEMN/IOBbIE,
3/IeKTPUYECKME, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE
1.2 ®dur3nyeckne BeNnYNHbI. M3mepeHne GprU3nYeCcKnX BEIMUYUH.
®dusnyeckne  npubopbl. MorpewHocTb M3mepeHnin. MexayHapoaHaa cMcTema egmHuL,
1.3 EcTecTBEHHO-Hay4YHbI MeToA, NO3HaHMA: HabatogeHMe, MOCTAHOBKA HAYYHOrO BOMPOCa, BblABUMKEHME TMMOTES,
3KCMNePMMEHT No NPoBEpPKe rmnoTes, obbAcHeHMe Hablo4aemoro ABneHun
1.4 OnuncaHne pU3NYECKMX ABAEHWUI C NOMOLLbIO Moaene
1.5
MpaKTuyeckmne paboTbl:
N3mepeHne paccToaHUIA.
N3mepeHne obbema HKUAKOCTU 1 TBEPAOTO Tena.
OnpepeneHve pasmepoBs Masbix Te.
N3mepeHne TemnepaTypbl NPU MOMOLLM KUAKOCTHOTO TEPMOMETPA M AaT4MKa TeEMMepaTypbl
2 MEPBOHAYA/IbHbIE CBEAEHWMA O CTPOEHNIW BELLLECTBA




2.1

CTpOEHME BeulecCTBa: aTOMbl U MOJIEKY1bI, UX Pa3Mepbl.

OnbITbl, OKa3biBaloOLLME ANCKPETHOE CTPOEHUE BELLLECTBa

2.2
[BuKeHne YacTuu, Beuectsa. CBA3b CKOPOCTU ABUMKEHMA YaCTUL, C TeMnepaTypon. BpoyHoBcKoe asukeHne, anddysmna
2.3 B3aumopeicreue yacTtumy, BellecTBa: npuUTAXeHue
W OTTaNIKMBAHME
2.4 ArperaTHble COCTOSIHUS BELLLECTBA: CTPOEHME ra3oB, XUAKOCTEN U TBepAbIX (KpUCTaNNMUYECKUX) Ten. B3anmocBasb mexay
CBOMCTBAMM BELLECTB B Pa3HbIX arperaTHbIX COCTOAHMAX U UX aTOMHO-MOJIEKYNAPHBIM CTPOEHMEM
2.5 OcobeHHOCTU arperaTHbIX COCTOAHWUI BOAbI
2.6 MpakTnyeckune paboThbi:

OueHKa AvameTpa aToma MeToL0M pagos
(c ucnonbzoBaHuem dotorpadui).

OnbITbl NO Ha6l'|lO,CI,EHVIlO TENN0BOIo pacWwnpeHnA rasos. OnbITbl NO 06Hapy>1<eHmo AEViCTBMﬂ Cnn MmonekynapHoro
NPUTAXKEHUA

NBUXEHUE N B3AUMOAENCTBUE TEN

3.1

MexaHunyecKkoe asmxKeHune. PaBHOMepHoe 1 HepaBHOMEpPHOE ABUXKEHMe




3.2

CKOpOCTb. CpEAHﬂH CKOpPOCTb NpY HEPABHOMEPHOM ABUXKEHUN. Pacuer nyT n BpemeHun asuXeHunAa

3.3
ABneHne NHepumn. 3aKoH MHepUMK. B3anmogencTeme Ten Kak NpuYMHa U3MEHEeHMA CKOPOCTU ABMKeHUA Tesl. Macca Kak
Mepa UHepPTHOCTU Tena
34
MnoTHoCTb BewecTBa. CBA3b NAOTHOCTU C KOMYECTBOM MONEKYN B eANHMLLE 0ObeMa BeLLecTBa
3.5 Cuna KaK xapaKTepucTuKa B3aMMoaeNCTBUA Ten
3.6
Cwna ynpyroctu u 3akoH l'yka. UamepeHune cmabl C NOMOLLbIO AMHAaMOMETPa
3.7
flBneHne TAroTeHMA 1 cmna TaxkectTu. Cuna TAXKECTU Ha Apyrmx nnaHetax. Bec Tena. HesecomocTb
3.8
Cuna TpeHuA. TpeHne CKONbXKEeHUA U TPEHUE NOKOA. TpeHue B NpUpoae 1 TeEXHUKe
3.9

CnoxeHue cun, Hanpas/IEHHbIX NO O,D,HOI)'I ﬂpHMOVI. PaBHOAEVICTByIOLLI,aﬂ cnn




3.10

MpakTuyeckune paboTbl
OnpeaeneHne CKoOPoCTU PaBHOMEPHOTO ABUMKEHMA (LLapPUKa B XKUAKOCTU, MOZENN SNEKTPMUUECKOro aBTOMObUAA N TaK

nanee).

OnpeaeneHne cpefiHe CKOPOCTU CKOMbXKEHUS BPYyCKa MK WapMKa No HaKAOHHOM naockocTn. OnpeaeneHume naoTHOCTU
TBEPAOro Tena.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb PACTAXKEHUA (AepopmaLm) NPYRUHbI OT MPUIOKEHHOW CUNbI.

OnbITbl, A&MOHCTPUPYIOLLME 3aBUCUMOCTb CU/bl TPEHMA CKO/bXKEHWUS OT BECa TeNa M XapaKTepa conpuKacalowmxcsa
NoBepPXHOCTEM

3.11
dusnyeckne ABAEHUA B NPUPOAE: MPUMEPDI ABUKEHUA C PA3INYHBIMKU CKOPOCTAMM B }KUBOW W HEXKMBOM NPUPOAE,
OEeWcTBUE CU/bI TPEHUA B NPUPOAE U TEXHUKE
3.12 T N
eXHMYecKne yCTPoMCTBa: AMHAMOMETP, NOALNNHUKA
JABNEHME TBEPAbIX TE/, ) XUAKOCTEN U TA30B
4.1
HasneHve TBEPAOro Tena. Cnocobbl YMEHbLUEeHuA
N yBEMYEHUA AABAEHUA
4.2

JasneHune rasa. 3aBUCMMOCTb aBAeHUA rasa oT o6bema, TeMNeEpPaTypbl




4.3 MNepepayva gasneHnA TBEPLAbIMU TENAMMU, KUAKOCTAMM M ra3zamu. 3aKoH Nackana. NHeBmaTn4ecKne mallmHbl

4.4 3aBMCMMOCTb AaBAEHMA XUAKOCTU OT rybuHbl. MTnapoctatnyeckmnini napagokc. Coobuatowmeca cocyabl.
fMppasBanyeckne mexaHM3mbl

4.5 Atmocdepa 3emnn n atmochepHoe aasneHue. MNprUunHbI cyLecTBoBaHMA BO3AyWHOM 060104KkM 3eman. OnbIT Toppuyennu.
3aBMCMMOCTb aTMOCPEpPHOro AaBNEHUA OT BbICOTbI HaZ YPOBHEM MOpA

4.6 N3mepeHne aTmocdepHoro AaBsieHus. Mpubopsl
AN U3MepeHna aTmochepHoro AaBneHus

4.7 [encTBune XMAKOCTM M rasa Ha NOrpy*KeHHOE B HUX TeNo. BbiTaskMBatowan (apxmmenosa) cuna. 3akoH Apxmumena

4.8 MNnasaHue Ten. BozgyxonnasaHue




4.9

MpakTnyeckune paboTbl:

UccnenoBaHWe 3aBUCMMOCTUM Beca Tena B BoAe OT 06bema NorpyKeHHOM B XKUAKOCTb YacTu Tena.

OnpegaeneHune BbITaKMBAOLLEN CUbI, AENCTBYIOWEN Ha TE0, MOTPYKEHHOE B XKUAKOCTb.

MpoBepKa HE3aBUCMMOCTM BbITA/IKMBAIOLLLEM CUJIbI, EMCTBYIOWEN HA TEO B KUAKOCTU, OT Maccbl Tena. OnbIThbl,
AEMOHCTPUPYIOLWME 33aBUCUMOCTb BbITaIKMBAIOLLEN CUJbI, AEMCTBYIOLWEN HA TENO B XKUAKOCTU, OT 06bema Norpy*KeHHOM B
YKUAKOCTb YacTM TeNa U OT NJIOTHOCTU KUIAKOCTH.

KoHCTpyMpoBaHMe apeomeTpa UM KOHCTPYMPOBaHME 04KN M onpeaeneHune ee rpy3onogbemMHOCTH

4.10

dusnyeckne aBneHns B npupoae: samAaHne aTMOCd)epHOFO AaBNeHNA Ha KUBOWM OpraHun3m, niasaHme pbl6

4.11

TexHMYecKme ycTpoKcTBa: coobuiatoLmecs cocyabl, yCTPOMCTBO BOLONPOBOAA, 'MAPaBANYECKMIA Npecc, MaHOMETp,
H6apomeTp, BbICOTOMEP, NOPLLUHEBOW HACOC, apeomeTp

PABOTA, MOLLUH

OCTb, 3HEPTUA

5.1

MexaHnyeckas paboTa

5.2

MexaHn4yeckasa MOLLHOCTb




5.3 MpocTble mexaHU3Mmbl: pblyar, 610K, HaKIOHHAA NI0CKOCTb. [paBmIo paBHOBECUS pblyara

54 MpumeHeHWe NpasMaa paBHOBECKA pblyara K 610Ky

5.5 «30/10TO€E NPaBUIO» MEXaHMKU. KoaddmumeHT nonesHoro AeincTens mexaHnamos. [pocTble MexaHM3mbl B ObITy
N TEXHUKE

5.6 MoTeHUManbHan aHEPrMn Tena, NOAHATOro Hag 3emnen

5.7 KnHeTnyeckasa aHeprua

5.8
MonHaa mexaHMYecKan sHeprma. 3aKOH U3MEHEHUA U COXPAHEHNA MEXAHNYECKOMN SHEpPrun

5.9 MpaKkTnyeckune paboTbl:
OnpeaeneHue paboTbl CUNbI TPEHUA NPU PaBHOMEPHOM ABUMKEHUW TENIA MO rOPU30OHTaNIbHOM NOBEPXHOCTH.
UccnepoBaHue ycoBUIM paBHOBECUA pblyara.
N3meperwne KM HakNOHHOW NIOCKOCTW.
M3yyeHne 3aKOHa COXpPaHEeHMA MeXaHUYECKON SHeprnm

5.10 dunsmyeckne aBneHUA B NPUPOLE: pbluarn B Tene YenoBeKa

5.11 TexHU4ecKkne ycTpoiicTea: pblyar, NoABUXKHbLIA U HENOABUMKHbLIN B0KN, HaKNOHHAsA NJAOCKOCTb, NPOCTble MEeXaHU3MbI B

6bITy




8 KJTACC

MposepsaemMsbie NpeaMeTHbIe pe3y/bTaTbl OCBOEHNA OCHOBHOM 06pa3oBaTe/IbHOM NPOrpammsl

Kog, MpoBepsaemble NpeaMeTHble pe3ynbTaTbl OCBOEHUS OCHOBHOW 06pa3oBaTe/ibHOM Nporpammbl OCHOBHOro obuiero obpasoBaHus
npoBepsemoro
pesynbraTta
1.1 MCNONb30BaTb MNOHATUA
1.2 pasnunyaTh ABNEHMA MO ONUCAHUIO X XapPaKTEPHbIX CBOMCTB U HA OCHOBE OMbITOB, AEMOHCTPUPYIOWMX AaHHoe PpU3nYecKkoe ABneHue
1.3 pacno3HaBaTb NPOSABAEHNE U3YUYEHHbIX GU3MUYECKUX ABNEHUI B OKPYKAKOLLEM MUPE, B TOM Ymcine Gusnyeckue ABNeHUA B Npupoae, npu

3TOM NEepPeBOAUTb NPAKTUYECKYIO 33434y B y4ebHYI0, BbIAENATb CYLLeCTBEHHble CBOMCTBA (MPU3HAKM) GUBUYECKUX ABNEHUIA

1.4 ONUCbIBaTb M3yYeHHbIe CBOMCTBA TeN M PU3NYECKME ABNEHUA, UCNONb3YA GU3MYECKME BENNYMHDI, NPU ONUCAHUW NPABUIBbHO
TPAKTOBATb GU3NYECKUIA CMbIC/T UCNO/Ib3YEMbIX BENMYMH, 0603HaYeHMA U eanHULbl GU3UYECKUX BENNYMH, HAXOAUTb popMmybl,
CBA3bIBAOWME AAHHYIO PU3MYECKYIO BEIMUYMHY C APYTUMU BEMYMHAMMU, CTPOUTb rPadUKM U3YUEHHbIX 3aBUCUMOCTEN PUINYECKUX
BE/INYUH




1.5 XapaKTepu3oBaTb CBOMCTBA Tes, PU3nMYeckme SBAeHUA N NPOLECChl, UCNO/Ib3YA U3yUYeHHble 3aKOHbI, MPU 3TOM AaBaTb C/IOBECHYHO
dopMynIMpPOoBKY 3aKOHa M 3aNMCbiBaTb €ro MaTeMaTUYECKOe BblparkeHne

1.6
06BACHATL PU3NYECKME NPOLLECCHI U CBONCTBA TE/1, B TOM YMUC/I€ N B KOHTEKCTE CUTYaLMI NPAKTUKO-OPUEHTMPOBAHHOMO XapaKTepa:
BbISIBNSATb NPUYMHHO-CNEACTBEHHbIE CBA3M, CTPOUTbL 06bACHEHME U3 1—2 IOrMYECKUX LWaroB ¢ NOMOLLbI0 1—2 N3yYeHHbIX CBOMCTBA
dU3nYecKmx ABNEeHUN, PU3MYECKMX 3aKOHA UIM 3aKOHOMEPHOCTHU

1.7
pellaTb pacyeTHble 3aja4M B 2 — 3 AelCTBMA, UCMO/b3YyA 3aKOHbI U GOPMYibl, CBA3bIBaOLLME HMU3MUYECKNE BENMUNHDI: HA OCHOBE
aHanu13a ycnoBus 3aZ.a4M 3anncbiBaTh KPaTKOE YC/I0BUE, BbIABAATb HEAOCTAaTOK AaHHbIX A5 pelleHns 3a4a4u, BbiIbMpaTb 3aKOHbI U
dopmyibl, Heobxoanmble g5 ee peLleHns, NPOBOAUTb PacyeTbl U CPABHMBATL NOJYYEeHHOE 3HaYeHMe PU3INYECKOM BEIMUYNHDI C
M3BECTHbIMU AaHHbIMM

1.8 pacno3HaBaTb NPob1emMbl, KOTOPbIE MOXHO PELNTb NPU NOMOLLM PUINYECKMX METOLO0B, UCMOb3YA ONMCaHMe NCCe0BaHNS,
BblAENATb NPOBEpsemMoe NpeanosoxKeHue, OLEeHNBaATb NPaBUNLHOCTL NOPAAKA NPOBEAEHUA UCCIeloBaHNSA, AenaTb BbIBOAbI

1.9

NPOBOANTb OMbITbl MO HabAAEHWNIO GUNYECKUX ABAEHWNI N GU3MYECKMX CBOMCTB Ten: GOpPMYIMPOBaTb NpoOBepsAemble
NpeAnonoXKeHuA, cobnpaTtb YCTAHOBKY U3 NpeaioKeHHOro o6opyA0BaHMA, ONUCLIBATb XO4, ONbiTa U GOPMYAMPOBATbL BbIBOAbI




1.10

BbINOJIHATbL NPAMbIE U3MEPEHMUA C UCMO/Ib30BAHNEM aHANOTOBbIX NPUBOPOB M AATYMKOB GU3NYECKUX BEIMYMH, CPAaBHUBATb Pe3y/bTaTbl
NM3MEpPEHMUI C y4eTOM 3aZ,aHHOM abCoNOTHOM NOrpeLwHoCcTH

1.11 NpoBOAMUTb UCCNeL0BaHME 3aBUCUMOCTM 04HOMN GU3NYECKOI BENUUYNHDI OT APYron C UICMOAb30BaHUEM MPAMbIX U3MEPEHUI:
NAaHMPOBaTb UCCNeA0BaHNE, COBMPaTb YCTAHOBKY U BbINOHATL U3MEPEeHUs, caeaysa npeanoxeHHoMy naaHy, GUKkcMposaTb
pe3ynbTaTbl NOAYYEHHOW 3aBUCMMOCTM B BUAe Tabauy n rpaduKkos, AenaTb BbIBOAbI NO pe3ynbTaTaM UccienoBaHKA

1.12
NPOBOAUTb KOCBEHHblE U3MepPeHUA GUINYECKMX BEANYUH: MNaHNPOBATb U3MEPEHUA, COBUPATb SKCNEPUMEHTA/IbHYIO YCTaHOBKY,
cnefiya NpeasioKeHHON UHCTPYKLUK, U BbIMUCAATb 3HaYEHUE BeNYMHbI

1.13 cobatoaaTh Npasuaa TeXHUKM 6esonacHocTu Npu paboTe c nabopaTopHbiM 060pya0BaHUEM

1.14
XapaKTepu3oBaTh NPUHLMMbI AEACTBUA U3YyUYEHHbIX MPUBOPOB N TEXHUYECKMX YCTPOMCTB C OMOPOI Ha UX ONUCAHMA, UCMOJIb3YA 3HAHMA O
CcBOMCTBaxX PU3NYECKMX IBAEHUIN U HeobXoanMble PpU3nYecKkme 3aKOHOMEPHOCTH

1.15 pacno3HaBaTb NPOCTble TEXHUYECKUE YCTPOMCTBA U U3MepuTebHble MPMBOopPbI MO CXeMam M CXeMaTUYHbIM PUCYHKaM, COCTaBAATb

CXeMbl INEKTPNYECKUX u,eneﬁ Cc nocnepgosaTte/sibHbIM U NapannesibHbiMm coeauHeHNeEM 3N1IeMEHTOB, Pa3ainvyaa yC/0BHbIE 0603HauyeHus
9/1IEMEHTOB 31EKTPUNYHECKUX u,eneﬁ




1.16 nNpUBOAUTL NPUMeEpPbI (HaXoAUTb MHPOPMALIUIO O NPUMeEpPaX) NPaKTUYECKOro NCNO1b30BaHUA GU3UUYECKUX 3HAHUIA B NOBCEAHEBHOM
YKU3HU ANna obecneyeHma 6e30nacHOCTU Npu obpaLLeHnn ¢ Npubopamm U TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHMA 340P0BbA U
cobntoAeHNA HOPM 3KOJIOFMYECKOro NoBeaeHUs B OKpy»Katowen cpeae

1.17 OCYLLECTBIATb MOUCK MHPOPMaLUUM GU3NYECKOTO COAEPKAHMA B ceTU VIHTEPHET, Ha OCHOBE UMEIOLLMXCA 3HAHWUIM U NyTEeM CPaBHEHUSA
AONONHUTENbHbIX UCTOYHUKOB BblAENATb MHPOPMALMIO, KOTOPan ABAAETCA NPOTUBOPEUYMBOMN NN MOXKET BbITb HEAOCTOBEPHOM

1.18 MCNo/1b30BaTb NPW BbINOJHEHUM YYebHbIX 3a4aHMIA HAYYHONONYAAPHYO NTEPATYpPy GMU3UYECKOTO COAEPKAHUSA, CNPaBOYHble
maTepmuanbl, pecypcbl cetu MHTepHEeT; BAaseTb NPUeMamMn KOHCNEKTMPOBAHMA TEKCTA, Npeobpa3oBaHnsa MHGOPMALLMK U3 OAHOM
3HaKOBOW CUCTEMbI B APYrYIO

1.19

CO034aBaTb COBCTBEHHbIE MUCbMEHHbIE U KpaTKne yCTHble coo6u.|,eva, O606LIJ,aﬂ Mchopmau,mo M3 HECKOJZIbKUX NCTOYHUKOB
¢M3VI'~I€CKOI'O coaepraHuAa, B TOmM Hnucne I'Iy6f|VI‘-IHO npeacraBnATb PE3YNbTaThbI I'IpOGKTHOﬁ nnn MCCI’le,EI,OBaTe}'IbCKOﬁ AeATENDbHOCTU, NpU
93TOM FrPaMOTHO NCNOJ/Ib30BaTb M3y‘-IEHHbIl71 NOHATUNHbIN annapat Kypca ¢M3MKM, COonpoBOXAaTb BbICTyNn/1eHUNe I'IpGSGHTaLI,VIeﬁ




1.20

npuv BbINONTHEHUNA yqe6HbIX NPOEKTOB U VICCI'Ie,CI,OBaHMﬁ ¢M3M‘-IECI-(MX npoueccos pacnpenenatb oba3aHHOCTUN B rpynne B COOTBETCTBUU C
NOCTaB/€HHbIMU 3a4a4aMU, CNeJUTb 3a BbINO/ZIHEHWEM MNJ1aHa LI,EVICTBVIVI N KOPPEKTUPOBATb €ro, aAekKBaTHO oL eHNBATb COBCTBEHHDbIM
BK/1a4 B A€ATE/IbHOCTbL rpynnbl, BbICTPAaNBAaTb KOMMYHUKATUBHOE B3aMMOA6ﬁCTBMe, npoABAA TOTOBHOCTb pPa3pelwaTb I-(OHd)J'IVIKTbI

MpoBepaeMble SNEMEHTbI COAEPKaHMWA

Koa pasgena

Kopg anemeHTa lNpoBepaemble anemMeHTbl cogepKaHuA

TEMNIOBbIE ABJIEHNA

6.1 OCHOBHblEe MNONOXKEHUA MONEKYNAPHO-KUHETUYECKO TEOPUM CTPOEHMUA BeLlecTBa. Macca u pasmepbl mosiekya. OnbITbl,
noATBepPXKAAtoLWMEe OCHOBHbIE NOJIOXKEHWNA MONEKYNIAPHOKMHETUYECKOM TEOPUN

6.2 Moaenv TBepAoro, XNAKOro 1 ra3oob6pasHOro CoCToAHUM BelecTsa. Kpuctananyeckne n amopdHble Tena

6.3 Ob6bsACHeHMe CBOMCTB ra3oB, *KMAKOCTEN W TBEPAbIX T/l HAa OCHOBE MOJIOKEHU MONIEKYNAPHO-KUMHETUYECKOIN Teopumn
6.4 CMaumBaHuMe M KanuansapHble ABNeHUA

6.5

Tennosoe paclwimpeHue n cxatue




6.6 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMNJIOBOTO ABUMKEHUA YaCTULY,

6.7
BHyTpeHHsAA sHeprua. Cnocobbl 3SMeHEHUA BHYTPEHHEN 3HEPruKn: Tenaonepeaayda n cosepieHune paboTbl

6.8 Buabl Tennonepeaayn: TeNN0NPOBOAHOCTb, KOHBEKLMA, U3ydYeHme

6.9 Konunyectso TennoTbl. YaenoHaa Ten10eMKOCTb BeLLecTBa

6.10 TennoobmeH 7] Tenaosoe paBHOBecue. YpaBHeHue
Tennosoro 6anaHca

6.11 MnasneHne n oTBepaeBaHUE KPUCTANIMYECKUNX BeLLeCTB. YaenbHadA TenaoTa naasaeHuma

6.12 MapoobpasoBaHue n KoHAaeHcaums. McnapeHue. Kunenue. YaenbHasa TennoTa napoobpasoBaHua. 3aBUCMMOCTb
TemnepaTtypbl KUNEHUA OT aTMOCHEPHOro AaBneHuA

6.13 BnaxkHOCTb BO3ayxa

6.14 DHeprma Tonamea. Y4enbHasa TennoTa cropaHmsa

6.15 MpuHuMnbl paboTbl Tennosbix asurateneit KMNA tennosoro asuratens. Tennosble ABMraTeNIn 1 3alLMTa OKPYKaIOLLEN cpeabl




6.16

3aKOH COXpaHeHMA M NpeBpaLLeHnA SHEPrMK B TEMOBbIX MPOLEccax

6.17

MpakTuyeckme paboTbl:

OnbITbl MO O6HAPYXKEHUIO AENCTBMA CUN MOEKYNAPHOIO NPUTAXKEHMA.

OnbITbl MO BbIPALLMBAHWUIO KPUCTAIOB NOBAPEHHOK COIM MM Caxapa.

OnbITbl N0 HablOAEHMIO TEMNOBOMO PACUIMPEHNA ra30B, KUAKOCTEN U TBEPAbIX TEN.

OnpegaeneHune gasneHua Bosgyxa B 6annoHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb AaB/IEHNA BO34yXa OT ero 06bema U HarpeBaHUA UM OXNaXKOeHMA.

MpoBepKa rMnoTesbl IMHENHOWM 3aBUCUMOCTU A/IMHbI CTONBMKA KUAKOCTM B TEPMOMETPUYECKOM TPYyBKe OT TemnepaTypbl.
HabnoaeHne nsmeHeHUa BHYTPEHHEN 3HeprMm Tena B pesyabTaTte Tenaonepesayn u paboTbl BHELIHUX CUA.
WccnepoBaHue aBneHna TennoobmeHa npy CMeLLnBaHnm

XONI04HOW U ropAaYen Boabl.
OnpeaeneHne KOANMYECTBA TENNOTbI, MOJlY4EHHOIO BOAOW NPU TENN00OMEHE C HAarpeTbiM MEeTaI/IMYECKUM LIUIUHAPOM.
OnpegeneHue yaenbHOM TENN0EMKOCTM BELLeCcTBa.

MccnepoBaHue npouecca ncnapeHums.
Onpep,eneHme OTHOCUTENIbHOM B/IAXKHOCTU BO34yXa.

Ol'lpeﬂ,EJ'IEHMG YAEJ'IbHOﬁ TENNOTbI N21aB/1€EHNA NbAa




6.18 dusnyeckne aBNEHUA B NPUPOLE: MOBEPXHOCTHOE HATAXKEHWNE U KanuANAPHbIe ABNEHMSA B NPUPOLE, KPUCTA bl B NPUPOAE,
nsnyyeHme ConHuLa, 3aMmep3aHMe BOLOEMOB, MOPCKMe Bpum3bl; 06pa3oBaHMe pockl, TyMaHa, MHes, CHera

6.19 TexHuYecKme yCTPOMCTBA: Kanuaaapbl, NPUMepbl UCNO/b30BAHUA KPUCTANNOB, HULKOCTHbIN TEPMOMETP, AaTYMK
TEMMNepaTypbl, TEPMOC, CUCTEMA OTOM/IEHUA AOMOB, TMIPOMETPbI, MCUXPOMETP, NapoBan TypbuHa, ABUraTeib BHyTPEHHEro
cropaHus

SNTEKTPUHECKUE U MATHUTHBbIE ABJEHUA

7.1 dnekTpusauma Ten. [lga poaa aneKkTpuyecKkmx 3apagos

7.2 B3aMmogencTBME 3apAaXKeHHbIX Te. 3aKoH KyaoHa (3aBUCMMOCTb CUbl B3aMMOAENCTBUA 3apAXKEHHbIX TeN OT BEINYUHDI
3apsAL0B W PACCTOAHUA MEXAY TeNamm)

7.3 dnekTpuyeckoe nose. HanpsaKeHHOCTb 31eKTPMYECKOro nons. MNpuHLMN cynepnosnumm snekTpuYeckux nonen

(Ha KauecTBEHHOM YpPOBHE)

7.4 HocuTenu afekTpuyeckmx 3apsaLoB. dNeMeHTapHbIM 3NeKTpUYeckuit 3apag. CTpoeHne atoma. NpoOBOAHWKY U AUSNEKTPUKM

7.5 3aKOH COXpaHEeHMA 31eKTpMUYecKoro 3apsaaa




7.6 IneKTpUYEcKmni TOK. Ycnosus CyL,ecTBoBaHuA

91EKTPNYECKOTro TOKa. MCTOYHMKM NOCTOAHHOTO TOKA

7.7 ,D,EI;'ICTBMH SNN1EKTPUYECKOIO TOKa (TeI'II'IOBOE, XMmmn4yeckoe, MaI'HVITHoe). 3ﬂeKTpM‘-I6CKMl71 TOK B XMOKOCTAX U rasax
7.8

3J'IeKTpVIHECKaﬂ uenb. Cuna TOKa. 3}'IEKTpVNECKOQ HanpaxeHume
7.9

ConpoTuBneHne NpoBOAHMKA. YebHOe CONPOTUB/IEHNE BELLeCcTBa

7.10 3akoH Oma anAa yvacTKa uenm

7.11 MocneposatenbHoe 7 napannenbHoe coeauHeHue NPoOBOAHMKOB

7.12 PaboTa M MOLLHOCTb 3/IEKTPUYECKOIO TOKaA. 3aKoH [xoynafleHua

7.13 dNeKTpUYECcKMe LUenu 1 NoTpebuTenn aneKTpuYeckoln sHeprum B 6bITy. KopoTkoe 3ambiKaHUe
7.14

MocToAHHbIE MarHuTbl. Bsammop,eﬁcmme NOCTOAHHbLIX MarHNToOB

7.15 MarHutHOe none. MarHuTHoe nose 3emn U ero 3Ha4YeHue anfa X1U3HM Ha 3emne




7.16 OnbIT OpcTega. MarHMTHOE none 3IeKTPUYECKOoro ToKa. NMpMmeHeHmne 3N1eKTPOMArHMTOB B TEXHUKE

7.17 [encTBne MmarHUTHOrO NoJsiA Ha NPOBOAHMK C TOKOM. DNIeKTpoABMraTe/Ib MOCTOSAHHOMO TOKA. Mcnosib3oBaHue
3fiekTpoaBuraTenei B TeXHNYECKUX yCTPOMCTBAX M Ha TpaHcrnopTe

7.18 OnbiTbl ®apagen. ABneHne aNeKTPOMArHUTHOM MHAYKUMK. Mpasuao JleHua

7.19 dneKkTporeHepaTop. Cnocobbl NO/yYEHMA INEKTPUYECKON IHEPTUN. DNEKTPOCTAHLUM HA BO3OOHOBIAEMbIX MCTOYHUKAX

Heprmn




7.20

MpaKTnyeckne paboTbl:
OnbITbl NO HAbNOAEHWIO SNEKTPU3ALMM TeN UHAYKUMEN U NMPU CONMPUKOCHOBEHMM.

UccnepgoBaHue aencrema 3N1EeKTPUYECKOro MoAA Ha NPOBOAHWKN U ANINEKTPUKMN.
CbopKa 1 npoBepKa paboTbl 31EKTPMYECKOM LLeNn NOCTOAHHOIO TOKa.
N3mepeHue 1 peryanpoBaHmne Cubl TOKa.

N3mepeHne 1 peryiMpoBaHue HanpasKeHus.

NccnepgoBaHMe 3aBUCMMOCTU CUJTbl TOKA, MAYLLETO Yepes pe3ncTop, OT CONPOTMBAEHNA PE3MUCTOPA U HANPAXKEHMA Ha
pesucrope.

OnbITbl, A&MOHCTPUPYIOLLME 3aBUCUMOCTb 3N1EKTPUUYECKOTO CONPOTUB/IEHUSA NPOBOAHMKA OT ero A/InHbI, Naowaam
nonepeyHoro ce4yeHma n matepmana.




MpoBepKa NpaBunia COXKEHUA HaNPAXKEHUIA NPU Nocae0BaTe/IbHOM COeAMHEHUN ABYX PE3UCTOPOB.
MpoBepKa npasuaa Ana CUbl TOKa NPW NapasaieibHOM COeAMHEHNN PE3UCTOPOB.

OnpeaeneHune paboTbl 3N1EKTPUHECKOTO TOKA, UAYLLETO Yepes Pe3ncTop.

OnpegeneHne MOLHOCTU 3/IEKTPUYECKOTrO TOKa, BblAENAEMOI Ha pe3ncTope.
WccnenosaHne 3aBUCMMOCTU CUAbI TOKA, UAYLLETO Yepes NaMMOYKY, OT HaNpPAXKeHUs Ha Hel.

Onpegenenne KMA Harpesartena.
UccnepgoBaHMe MarHUTHOTO B3aMMOZLENCTBMA NOCTOAHHbIX MAarHUTOB.

V|3y‘-IEHll1€ MarHMTHOro noaAa NOCTOAHHbIX MAarHATOB NPU NX O6'be,CI,MHeHVIVI 1 pasgeneHunn.
MccneposaHue AEﬁCTBMﬂ INNEKTPUNYHECKOTO TOKa Ha MAarHUTHYO CTPENKY.

OnbIThbl, AEeMOHCTpUpyoLume 3aBUCMMOCTb cubl
B3aMMOAENCTBMA KaTyLIKN C TOKOM U MarHuUTa OT CU/bl TOKa U HanpaB/ieHMA TOKa B KaTyLUKe.

M3yyeHue AencTBUA MarHUTHOTO MO Ha NPOBOAHMK C TOKOM.
KoHcTpyMpoBaHue 1 nsyyeHne paboTbl aNeKTpoaBUraTens.

N3mepeHune KM/ sanekTpoasmraTeibHOM YCTAaHOBKMU.
OnbITbl NO NCCNEA0BAHUIO ABIEHUA 3NEKTPOMArHUTHON MHAYKLUMU: UCCAe0BaHNe N3MEHEHWUI 3HaYeHnA

M HanpasieHnA NHAYKUMOHHOIO TOKa




7.21

dusnyeckne ABNEHNA B NPUPOAE: I/IEKTPUYECKUE ABIEHUS B aTMOCcdepe, 3/IeKTPUYECTBO *KUBbIX OPraHU3MOB, MarHUTHOE
none 3emnu, gpend NoaOCOB, POJSb MarHUTHOIO NOAA AN1A KU3HWU Ha 3emne, NoAAPHOE CuaHMe

7.22

TexHUYecKMe YyCTPOMCTBA: 3/IEKTPOCKOM, aMMepPMETpP, BOJIbTMETP, PEOCTAT, CYETUMK ITEKTPUYECKON IHEPIUM,
3/1eKTPOOCBETUTENbHbIE NPUBOPDI, HarpeBaTe bHble 31eKTponpubopbI (MPUMEpPDI), S1EKTPUYECKUE NPeaoXpaHUTeNu,
3NEKTPOMArHUT, 3/1eKTPoABUraTe Ib MOCTOAHHOIO TOKa, reHepaTop NOCTOAHHOMO TOKa

9 K/TACC

MpoBepsembie NpeaMeTHbIe pe3y/ibTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTeNbHOM Nporpammbl

Koa MpoBepsemble NpeaMeTHbIe pe3yNbTaTbl 0CBOEHWA OCHOBHOI 06pa3oBaTeIbHOM NPOrpamMmmbl OCHOBHOMO 06L,ero o6pasoBaHms
npoBepsaemoro
pesynbTaTa
1.1 MCNO/b30BaTb U3yYeHHble MOHATUA
1.2 pasnMuaThb ABNEHUA MO ONUCAHUIO UX XapPaKTEPHbIX CBOMCTB MU HAa OCHOBE OMbITOB, AEMOHCTPUPYIOWNX aHHOE PpU3MYecKoe ABeHne




1.3 pacrno3HaBaTb NPOABAEHME U3YUYEHHbIX PU3NYECKUX ABJIEHWNIA B OKPYXKalOLWEM MUPE, B TOM Ynciie GUsnYeckue ABIEHNS B NpUpoae, npu
3TOM NepeBoANTb NPAKTUYECKYIO 3a/a4y B y4ebHY10, BblAeNATb CYLLECTBEHHbIE CBOMCTBA (MPU3HAKN) GUINYECKUX ABAEHNI

1.4 OMUCbIBATb M3YyYEHHbIE CBOMCTBA TeN U GU3NYECKUE ABMEHUSA, UCMOIb3YyA PU3MYECKME BESIMUYMHDI, MPU ONUCAHUM NPABUIbHO TPAKTOBATb
dU3NYECKMIA CMBICN UCMO/Ib3YEMbIX BEIMYMH, 0603HAUYEHUNS U eANHULbI PUINYECKMX BEANYNH, HAaXoaMUTb GOPMY/ibl, CBA3bIBatOLWME
OAHHYI0 GU3NYECKYIO BEIMUYUHY C APYTMMU BEANYUHAMM, CTPOUTL rpadmKM U3YyUYEHHbIX 3aBUCUMOCTEN GUBNYECKUX BETUUUH

1.5 XapaKTepu3oBaTb CBONCTBA Tes, GU3MUYECKUE ABNEHUA U NPOLECCHI, UCNOJb3YsA U3yYEeHHbIE 3aKOHbI, MPY 3TOM AaBaTb CIOBECHYIO
GOpMYINPOBKY 3aKOHA M 3aNMCbiBaTb €ro MaTeMaTUYeCcKoe BbipaxKeHue

1.6

06BbACHATD d)l/l3|/|‘-IeCKI/Ie npoueccobl 1 CBOWCTBA T€N, B TOM HNC/NIE N B KOHTEKCTE CVITy&LI,l/IVI NPaKTUKO-OPUNEHTUPOBAHHOIO XapaKTepa:
BbIABNIATb NPUYNHHO-CNIeaACTBEHHbIE CBA3U, CTPOUTb 06BbACHEHME M3 2—3 NOTMYECKMX LLIAroB C nomouupto 2—3 N3Yy4YeHHDbIX cBoOlCTBa
¢M3M‘-I€CKMX ABNEHUN, ¢M3W—I€CKMX 3aKOHa U111 3aKOHOMEPHOCTH




1.7

pelaTh pacyeTHble 334341 (onupatoLWwmecs Ha cuctemy M3 2—3 ypaBHEHWIM), UCNONb3YS 3aKOHbI M GOPMY/bl, CBA3bIBAIOLWME DU3NYECKME
BE/IMYMHDI: HA OCHOBE aHa/IM3a YC/I0BUA 334a4M 3aNMCbIBATb KPATKOE YC/I0BUE, BbIABAATb HEAOCTAOWME UAN U3ObITOYHbIE AaHHbIE,
BblI6MPaTb 3aKOHbI U GOPMYJIbl, HeOBXOAMMbIE ANA PELUEeHUs, NPOBOAUTb PACYETbl M OLEHMBATL PEAIMCTUYHOCTb NOIYYEHHOTO 3HAYEHUS
$U3NYECKON BENNUYMNHDI

1.8
pacno3HaBaTb NPo6iembl, KOTOPbIE MOXHO PELUUTb NMPK MOMOLM GUSUYECKMX METOA0B, UCMOJb3yA ONMCaHNE UCCAeA0BaHUA, BbIAENATb
npoBepaemoe NpeanoosKeHne, oLeHUBaTb NPaBUAbHOCTb NOPSAAKa NPOBEAEHUA UCCeA0BaHMSA, AeNaTb BbIBOAb!, MHTEPNPETUPOBATbL
pe3ynbTaTbl HabAOAEHMUI U ONbITOB

1.9 NPOBOAMTL ONbITbl NO HABAOAEHUIO GUINYECKUX ABNEHNIN MAN HU3NYECKMX CBOMCTB TEN: CAMOCTOATEIbHO COBMpPaTh YCTaHOBKY U3
n36bITO4HOro Habopa 060pyA0BaHMA, ONMUCLIBATb XO4 ONbITA U €ro PesyibTaTbl, POPMYIMPOBATL BbIBOAbI

1.10 NPOBOAMTL NPU HEOBXOAMMOCTUN CEPUIO MPAMbIX U3MEPEHU, ONpeaenasa cpegHee 3HaYeHUe n3Mepsemon BenynHbl (PorycHoe

paccTonaHue cobupatollei nH3bI), 060CHOBbLIBATL BbIBOp cnocoba nsmepeHus (MsmepuTenbHoro npnbopa)




1.11

NpoBOAMUTb UCCNEeA0BaHME 3aBUCUMOCTEN GU3MUYECKUX BEIUUYNH C UCMONb30BaHUEM NPSAMbIX U3MEPEHUIA: NNaHNMPOBaTb UCCNea0BaHKE,
CaMOCTOATE/IbHO cObMpaTh YCTaHOBKY, PUKCUMPOBATL Pe3y/bTaTbl NOJYHEHHOW 3aBUCUMMOCTU GU3UYECKMX BEIMUYNH B BUAE TabauL, 1
rpaduKoB, Aenatb BbIBOAbI MO pe3yabTaTam UcCAeAoBaHUA

1.12 NPOBOAUTb KOCBEHHblE M3MePeHUA GUINYECKMX BENYUH: MNNaHNPOBATb U3MEPEHUSA, COBUPATb SKCNEPUMEHTA/IbHYIO YCTaHOBKY U
BbINO/IHATb U3MEPEHMSA, cieaysa NPeaoXKeHHON MHCTPYKLUMN, BbIMUCAATb 3HAYeHUe BeANYMHbI U aHaNN3MPOBaTb NoydYeHHble
pe3ynbTaTbl C y4€TOM 33aHHOM NOrPELHOCTN U3MEPEHNI

1.13 cobntoaaThb NpasmIa TEXHUKKM Be3onacHOCTU nNpu paboTe ¢ nabopaTtopHbIM 0bopyaoBaHMEM

1.14 pa3/ainyaTbh OCHOBHbIE NPU3HaKM N3ydYeHHbIX GU3MYECKUX Moaenelt: MaTepuasibHaa ToUYKa, abCoNOTHO TBEPAOE TeO, TOYEUYHbIN UCTOYHUK
cBeTa, Nyd, TOHKas /IMH3a, NJaHeTapHasa MoAe b aTOMa, HYK/IOHHasA MoZe/lb aTOMHOro fapa

1.15 XapaKTepu3oBaTb NPUHLMMbI AEACTBUA U3YyUYEHHbIX MPUBOPOB U TEXHUUYECKMX YCTPOMCTB C ONMOPOI Ha UX ONMCAHMA, UCMNOJb3YA 3HAHUA O

CBOMCTBAx ¢M3M‘-I€‘CKVIX ABNIEHUNI U HeO6XO,EI,MMbIe ¢M3W—IECKMG 3aKOHOMEPHOCTU




1.16

MCMNO/Ib30BaTb CXEMbl U CXEMATUYHbIE PUCYHKMN U3YYEHHbIX TEXHUYECKUX YCTPOMCTB, M3MepPUTEbHbIX NPUBOPOB M TEXHOOTUYECKUX
NPOLLECCOB NPU PeLIEHMM y4ebHO-NPAKTUYECKUX 3aa4, ONTUYECKME CXeMbI 418 NOCTPOEHUSA U306parKeHNI B MIOCKOM 3epKasie U
cobuparolLen nMH3e

1.17

NPUBOAMTL NpUMepbI (HaxoguTb MHGOPMaLMIO O MPMMEpPAX) MPAKTUYECKOTO UCNOIb30BaHMA GU3NYECKUX 3HAHUIA B MOBCEAHEBHOW
XU3HU gna obecneyeHnn 6esonacHOCTM Npu obpaLleHum ¢ npubopamm 1 TEXHUYECKMMM YCTPOMCTBAMM, COXPAaHEHMA 340P0BbA U
cobntoaeHMA HOPM 3KON0TMYECKOro NOBeAEHMA B OKPY»KatoLLel cpese

1.18

OCYLLECTBAATb NOUCK UHPOPMaLUN GU3UYECKOTO COAEpPKaHUA B CETU MHTepPHET, camocToATeNbHO GOPMYANpPYSA MOUCKOBbIN 3anpoc,
HaxoAuTb NyTW onpeaeneHnsa 4OCTOBEPHOCTU NoyYeHHOW MHGOPMaLMM Ha OCHOBE MMEIOLLMXCA 3HAHWI U AONONAHUTENbHbIX
NCTOYHUNKOB

1.19

MCNONb30BaThb NPU BbINOAHEHUN y4ebHbIX 3a4aHUI HAayYHONOMYAAPHYIO AUTepaTypy GU3NYECKOrO COAEPIKAHUA, CNPaBOYHbIE
maTepuranbl, pecypcbl cetu MHTepHeT; BNa4eTb NpMemMamMmn KOHCNEKTMPOBAHMA TEKCTA, NPpeobpasoBaHmna MHPOPMaL MM U3 OAHOM
3HAKOBOM CUCTEMbI B APYryHO




1.20 C034aBaTb COHCTBEHHbIE MUCbMEHHbIE U YCTHbIE COODOLLEHUS Ha OCHOBE MHPOPMALMKN U3 HECKONbKUX UCTOYHMKOB GU3MYECKOTO
coaepKaHua, nyb6AnYHO NpeacTaBAsATb Pe3ynbTaTbl MPOEKTHOM MAN UCCeA0BaTeIbCKON AeATeNbHOCTU, MPU 3TOM rPaMOTHO
MCMNO/Nb30BaTb M3YYEHHbIN NOHATUIHbIM annapaTt n3yyaemoro pasgena GU3nNKM U CoNpPoBOXKAATL BbICTYN/IEHME NpPe3eHTaumel ¢ y4eTom
0CcobeHHOCTel ayaMTOPUKN CBEPCTHUKOB

1.21 NP BbINOJIHEHUN YYEeBHbIX MPOEKTOB U UCC/IEA0BaHNIN GU3NYECKMX NPOLLECCOB pacnpeaenaTb 06A3aHHOCTM B rpynne B COOTBETCTBUM C

nocTaB/eHHbIMW 3a4a4aMu, C1IeAnTb 3a BbINOJIHEHWEM NaHa AEUCTBUI U KOPPEKTMPOBaTb ero, aAeKBaTHO OLLeHMBaTb COBCTBEHHbIN
BKNaA, B A€ATE/IbHOCTb rPynnbl, BbICTPaMBaTb KOMMYHMKAaTUBHOE B3aMMOAENCTBMNE, NPOAB/AA FOTOBHOCTb pPaspeLlaTb KOHGANKTbI

MpoBepAemMble 31eMeHTbl CoAepKaHusA

Kog pasgena

Kopg anemeHTa

lNpoBepaemble aneMeHTbl cogepKaHuA

MEXAHWUYECKHUE ABNEHNA

8.1

MexaHn4yeckoe aguxeHue. MaTepmaanaﬂ To4Ka. Cuctema otcyera




8.2

OTHOCKTENBHOCTb MEXaHUYECKOTro ABUMKEHMUA

8.3 PaBHOMEpHOE NPSMONNHENHOE ABUNKEHNE
8.4 HepasHomepHoe NPAMOANHENHOE ABUXeHune. CpeaHaa un MFHOBEHHaA  CKOpOCTb Tena npwu
HEepaBHOMEPHOM ABUXKEHUN

8.5 YcKkopeHue. PaBHOYCKOPEHHOE NPAMOIMHENHOE ABUKEHME

8.6 CsobogHoe nageHue. OnbiTbl Fanunen

8.7 PaBHOMepHOE ABUMKEHME MO OKPYXKHOCTU. MNepuoa 1 yactoTa obpaleHua. JInHeiHasa 1 yraoBas CKOPOCTH.
LleHTpocTpemutenbHoe yCKOpeHune

8.8 MepBblit 3aKOH HbtOTOHA

8.9 BTopoit 3aKoH HbloToHa

8.10 TpeTtuit 3aKkoH HbloToHa

8.11 MpuHUKMN cynepno3numu cun

8.12 Cwna ynpyrocTtu. 3akoH lNyKa

8.13 Cvna TpeHusA: cmna TPeHUA CKONbXKEHMUA, CUNa TPEeHUA NOKOoA, Apyrne BUAbl TPeHUA

8.14 Cuna TAXKEeCTM U 3aKOH BCEMUPHOTIO TAroTeHUsA. YCKopeHue cBobo4HOro nageHus




8.15

[suxKeHune nnaHet Bokpyr ConHua. lNepBasa KOCMUYECKAA CKOPOCTb. HEBECOMOCTb M NeperpysKu

8.16 PaBHOBecue maTepunasbHOM TOYKK. ABCONIOTHO TBEPAOE TeNo
8.17 PaBHOBecKHe TBEpAOro Tena € 3aKpensieHHON ocbio BpalweHua. MomeHT cunbl. LLeHTp TaxKecTn
8.18 Mmnynbc Tena. UameHeHne nmnynbca. MMnynbc cunbl
8.19 3aKOH COXpaHeHUA nmMmnyabca
8.20 PeakTnsHOe aBuXKeHUE
8.21 MexaHuuyecKas paboTa U MOLHOCTb
8.22 PaboTa cun TaxecTu, ynpyroctu, TpeHus. CeAsb sHeprum 1 paboTsbl
8.23
MNoTeHuUManbHan aHeprua Tena, NOAHATOrO Haj NOBEPXHOCTbIO 3emnun
8.24 o
MNoTeHuManbHanA SHEPruA CKaToM NPYKUHbI
8.25 KuHeTnuyeckas sHeprua. Teopema 0 KUHETUYECKOM SHEPrMn
8.26

3aKoH COXpaHeHHnA MeXaHNYeCKo HEeprmnm




8.27

MpakTuueckme paboTbl:
OnpegaeneHune cpegHeli CKOPOCTU CKOJIbKEHMA BPYCKa MAN ABUKEHUA LAPMKA NO HAKNOHHOM NNOCKOCTH.

OnpeaeneHune yCKopeHua Tea Npu paBHOYCKOPEHHOM ABUMNKEHNMN NO HAKNOHHOM MIOCKOCTY.

NccnepoBaHWe 3aBUCMMOCTU MYTU OT BPEMEHM NPU PaBHOYCKOPEHHOM ABUMKeHMM Be3 HauyabHOW CKOPOCTU.

MpoBepKa rMnoTesbl: eCAK NPU PaBHOYCKOPEHHOM ABUMKeHUU 6e3 HavyaibHOWM CKOPOCTU MNYTU OTHOCATCA KaK pad HeYeTHbIX
yucen, TO COOTBETCTBYIOLLME MPOMENKYTKN BPEMEHN OANHAKOBbI.

MccnenosaHne 3aBUCMMOCTU CUJbl TPEHMA CKOIbXEHMSA OT CUJ/Ibl HOPMasIbHOIO AaB/eHUA.

OnpeaeneHune KoadpduLMeHTa TPEHUA CKObKEHMUA.

OnpepeneHne XeCcTKOCTU NPYXKUHDI.
OnpepeneHune paboTbl CUbI TPEHUA NPU PAaBHOMEPHOM ABUMKEHUM TENA N0 FOPU30HTa/IbHOM NOBEPXHOCTH.

Onpep,eneHme pa6OTbI CUNbI YNPYroctu npu nogbeme rpysa ¢ MCnosibsoBaHnem HenogsmXHOro 1 NOABUXKHOIo 6noKoB

8.28

dusnyeckne ABNEHUA B npupoage: npuanebl U OTINBbI, OBUXKEHNE NNAHET ConHeyHom CUCTEMDI, pEAKTUBHOE OBUXEHUNE
XUBbIX OpraHn3mos




8.29 TexHuyeckne ycTpoWcTBa: cnMaomeTp, OATYNKM
NOJIOXKEHWA, PaCCTOAHUA U YCKOPEHUA, PaKeTbl
MEXAHWYECKME KOJTEBAHUA N BOJIHbI
9.1
KonebaTtenbHoe auxeHne. OCHOBHbIE XapaKTEPUCTMKN KonebaHuii: nepnos, 4actoTa, aMnanTyaa
9.2
MaTemaTUYecKnit U NPYXRUHHbLIA MasTHUKK. MpeBpaLleHMe IHEPTUU NPU KoNebaTeNbHOM ABUKEHUN
9.3
3aTyxatowme  KonebaHuA. BbIHY»XAaeHHble KonebaHuA. PesoHaHc
9.4 MexaHu4yeckme BoIHbI. CBOMCTBA MeXaHMYECKUX BOJH. [TpoaoabHble M NonepeyHble BOHbI. [/ IMHA BO/IHbI U CKOPOCTb ee
pacnpocTpaHeHua. MexaHW4YecKkmne BO/IHbI B TBEPAOM Tesle, CEMCMUYECKME BOJHDI
9.5 3BYK. [POMKOCTb 1 BbICOTA 3BYKa. OTpaxKeHne 3BYKa
9.6 NHpasByK M yibTpasByK




9.7

MpakTnyeckune paboTbl:

OnpefeneHne 4acToTbl n nepuoaa KosiebaHN MmaTeMaTUYECKOTrO ManTHMKa.
OnpegeneHune 4acToTbl M Nepuoaa KonebaHui NPYKUHHOTO MasTHUKA

WccnenoBaHWe 3aBUCMMOCTM  Nepuoaa KonebaHWi NogBeleHHOro K HATK rpy3a OT AJIMHbI HATW.
WccnenoBaHuWe 3aBUCMMOCTM  Nepuoaa KoniebaHUi NPYKMHHOIO MaaTHUKA OT Maccbl rpysa.

MpoBepKa He3aBUCMMOCTU Nepuoaa KonebaHuii rpysa, NoABELIEHHOrO K HATU, OT MacCbl rpy3a U *KeCTKOCTU MPYKUHbI.
N3mepeHune yckopeHusa ceoboaHOro nageHus

9.8

dusnyeckne aBneHns B npupoae: BoCnpnATne 3ByKOB XXUBOTHbIMU, 3EMNETPACEHHNE, CeCMMYECKME BOJIHDI, LyHaMu, axo

9.9

TexHnyeckune yCTpOVICTBaC 3XO0/10T, UCNOJIb30BaHUE YyNIbTPA3BYKa B 6bITy N TEXHUKEe

10

SJIEKTPOMATHUTHOE NOJIE N SNNEKTPOMATHUTHBIE BOJ1HbI

10.1

3J'IeKTp0MaI'HI/ITHOE none. 3I'IeKTpOMaI'HMTHbIe BO/1HbI. CBOMCTBA INEKTPOMArHUTHbIX BOJTH

10.2

LLIkana aneKTpoOMarHUTHbIX BOJH




10.3 dneKTpoMarHMTHasa npmMpoaa ceeTta. CKopocTb cBeTa. BosnHOBbIE CBOMCTBA cBETA
104 MpakTnyeckune paboTbl:
MN3yyeHne CBOMCTB 31EKTPOMAFHUTHBIX BOJIH C NOMOLLbIO MOBUAbHOTO TeniedoHa
10.5 dusnyeckne asneHuns B npupoae: bMonormyeckoe AencTene BUAMMOro, yibTpadnoneToBoro U PEHTreHOBCKOro U3/Ty4eHUin
10.6 TexHnuyeckune YCTpONCTBa: MCNONb30BaHME

INNEKTPOMArHUTHbLIX BOJIH ANA COTOBOW CBA3MU

11

CBETOBbIE ABJIEHNA

11.1 JlyyeBaa moaenb cseta. MCTOYHMKM cBETA
11.2 MpsamonunHeltHoe pacnpocTpaHeHne cBeTa
11.3 OTpakeHune ceeTa. [110CcKoe 3epKano. 3aKOH OTparkeHUA ceeTa
11.4
MpenomneHue ceeTa. 3aKOH NpesomaeHus ceeta. [osIHOe BHYTPEHHee OTpaXKeHne ceBeTa
11.5 NnH3a. Xoa nyyen B nH3e
11.6 OnTnuyeckaa  cuctema doToannapaTta, MMKPOCKOMa U Teaeckona




11.7

lnas  Kak onTMyeckasa  cucrtema. BAM30pPYKOCTb M AabHO30PKOCTb

11.8

PasnoxeHune 6enoro ceeta B cnekTp. OnbiTbl HbloToHA. CnoXeHMe cnekTpasibHbIX UBeToB. [Aucnepcuma ceeta

11.9

MpakTuyeckme paboTbl:
WccnepoBaHve 3aBUCMMOCTM YI1a OTPAXKEHMs CBETOBOIO /lyya OT yraa nageHus.

MN3yueHne xapaKTepUCTUK N306parkeHns npeameTa B MJIOCKOM 3epKase.

NccnepoBaHWe 3aBUCMMOCTU Yria NPeioMIEHMA CBETOBOrO /yda OT Yra NafeHus Ha rpaHuLe «Bo3a4yX — CTEKI0».
Mony4yeHne M30b6parkeHn c NoMolLLLbo cobupatoLen IMH3bl. OnpeaeneHne GOKYCHOIro PacCTOAHUA U ONTUYECKOM CUbI
cobupatoLLen NH3bI.

OnbITbl MO pa3noxeHuto 6e10ro cBeTa B CNEKTP.
OnbITbl MO BOCMPUATUIO LiBETa NPEAMETOB MPU UX

HabaloAeHUN Yepes LBeToBble GUNLTPbI

11.10

dusmyeckne aBaeHus B npupoge: 3atmernsa ConHua u JlyHbl, LiBETa T/, ONTUYECKUE ABNEHMA B aTMochepe (LBeT Heba,
pedpakums, pagyra, MMpax)

11.11

TexHuyeckune yCTpOVICTBai O4YKH, nepunuckon, ¢0ToannapaT, onTnyeckme CBeTosoabl

12

KBAHTOBbIE ABJ/IEHNA




12.1 OnbiTbl Pe3epdopaa u nnaHeTapHaa moaenb atoma. Mogens atoma bopa
12.2 McnycKkaHue v nornouieHne ceeta aToMom. KBaHTbI. JIMHeNYaTble CNeKTpbI
12.3 PapnoaktueHoCTb. Anbda-, 6eTa- n raMma-msnyyeHmns
124 CrtpoeHune aTomHOro aapa. HyknoHHaa moaenb aTomHoro agapa. M3otonel
12.5 PagvoakTmBHble npespaweHua. MNepnopg nosaypacnaga aToMHbIX Agep
12.6
ApepHble peakuuu. 3aKOHbI COXpaHeHWA  3apAf0BOro M MaccoBOro Yncen
12.7 SHeprua cBA3n aToMHbIX Agep. CBA3b Maccbl U SHEpPrnu
12.8 Peakuuu cnHTesa n geneHna agep. UctouHmkm aHeprm ConHua m 38e3f,
12.9
AloepHan aHepreTuka. [lencteme pagmoakTUBHbIX U3y4EHWUI HA XKUBblE OPraHMU3Mbl
12.10 MpaKTnyeckne paboThbi:

Ha6ﬂI-OFI,EHMG CNAOLWHDbIX n NIMHeNYaTbIX CNEKTPOB U3Ny4yeHUA.

MccnenoBaHne TPEKOB: M3MEPEHME SHEPTMUM YacTULbl MO TOPMO3HOMY NyTH (o ¢oTorpaduam). MamepeHune pagmoakTUBHOIO

¢doHa




12.11

®Pur3nyeckne ABNEHNA B NPUPOLE: ECTECTBEHHbIM PAANOAKTUBHbBIN POH, KOCMUYECKUE NYYN, PASNOAKTUBHOE N3TYYEHUNE
NPUPOAHbLIX MMHEPANOB, AeicTBME

PaANOAKTUBHbBIX U3/TYYEHUI Ha OPraHM3M Yesl0BEKA

12.12
TexHuuyecKme yCcTpomncTBa: CNEKTPOCKON, MHANBUAYaANbHbIN AO03MMETP, Kamepa BuabcoHa

IMMPOBEPSIEMBIE HA OI'3 11O ®U3UKE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHON ITPOT'PAMMBI OCHOBHOI'O OBIIETO OGPA3OBAHUSI

Kon . N
leMble TPeOOBaHHSA K MPeAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHS OCBOEHUsI OCHOBHOI1 00pa3oBaTe/IbHOI
NMpoBepsieMoro
POBep HOro 001ero odopazoBanust Ha ocHoBe PI'OC
TpedoBaHUs

1 [Tonnmanue ponu (GU3MKH B Hay9HOW KapTHHE MHUpPa; CHOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM




CBSI3U W TIO3HABAEMOCTH SIBICHUI MPHUPOJBI, O POJIU IKCIEPUMEHTA B (PU3UKE, O CUCTEMOOOpasyromel poinu (Gpu3nuku B
Pa3BUTHM €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOIHH, 00 3BONIOLMU (PU3UUECKUX 3HAHUM U MX POJIM B LIETOCTHOM
€CTeCTBEHHOHAYYHOH KapTWHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOekHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HaYKH,
00BsSICHEHHUE ITPOLIECCOB OKPYKAIOIIEr0 MUpa, pa3BUTHE TEXHUKU M TEXHOJIOT Ul

3HaHus O BHJAX Marepuu (BEIIECTBO W TMOJE), O JBWXEHHU KaK CIOCOO€ CYyIIECTBOBAaHUS Marepuu, 00 aTOMHO-
MOJICKYJISIPHOM TEOpUH CTPOCHMSI BEILECTBA, O (PM3UYECKOM CYIIHOCTHU SIBICHUM NpUpOAbl (MEXaHMUYECKUX, TEIUIOBBIX,
AJIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE PA3/IMyaTh SBJIEHUS MO ONMHUCAHUIO MX XapaKTEPHBIX CBOICTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3MUECKOE SIBJICHHE; YMEHHUE paclio3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MUECKUX
SIBJICHUN B OKPY>KaIOILIEM MUPE, BbIIEIAS UX CYLLIECTBEHHBIE CBOICTBA (IPU3HAKHU)

Brnanenue ocHoBaMHM MOHATHMHOrO ammapaTa U CUMBOJMYECKOTO s3bIKa (DU3MKM U UCIOJIB30BAaHUE UX JUIS pEIICHUs
yueOHBIX 3aJa4; YMEHHE XapaKTepU30BaTh CBOWCTBA TeJN, (HU3UYECKUE SBICHUS W TPOLECCHl, HCHOIb3YS
¢byHIaMeHTalIbHbIE M SMIUPUYECKUE 3aKOHbI

YMeHue onuceiBaTh U3y4eHHbIE CBOMCTBA TEN U (PU3HUECKUE SBJICHUS, UCIIONIb3Ys (PU3HUECKHUE BETUUHNHBI

Brnanenne ocHoBaMM METOAOB HAyYHOTO MO3HAHHUS C YU4€TOM COOJIOAECHHUS MpaBuil OE30MIaCHOTO TpyAa: HaOIIOJeHHE
(U3NYECKUX SIBICHUMN:

YMEHHUE CAMOCTOSITENIbHO COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY M3 JaHHOT'O Habopa o00pyA0BaHUs MO0 HHCTPYKIIUH,
OIMCHIBATh XOJ1 OMbITA U 3aIIMCBIBATh €TI0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOIBL;

NPOBEICHUE TPSAMBIX M KOCBEHHBIX HU3MEPEHUH (U3MUECKUX BEIMYMH: YMEHHE IUIAHUPOBAaTh H3MEPEHMS,
CaMOCTOSITENIbHO cOOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY IO HWHCTPYKLHH, BBIYHCIATH 3HAUE€HUE BEIUYUHBI U
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YNBTATHI C YUETOM 3aJaHHOM MOIPEUIHOCTH PE3Y/IbTaTOB U3MEPEHMI;

MIPOBEJICHUE HECIOKHBIX JKCHEPUMEHTAJIbHBIX MCCIEIOBAaHUMN; CaMOCTOSITEILHO COOMpaTh 3KCIEPUMEHTAIbHYIO
YCTQHOBKY M IPOBOJUTH UCCIIEIOBAHUE 110 MHCTPYKIIUH, ITPEJICTABIATH MOJTYYEHHBIE 3aBUCUMOCTH (PU3UUECKUX BETUUYNH
B BU/JIe TaOIHIl U IpaUKOB, yYUTHIBATH MMOTPEIIHOCTH, J€JIaTh BBIBOJIBI [0 pe3yJIbTaTaM MCCIeA0BaHMUs

[ToHnMaHMe XapaKTEepHBIX CBOMCTB (hpru3Myeckux Mojenell (MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENO, MOIEITH
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CTPOEHHMS T'a30B, JKUAKOCTEN U TBEPABIX TEJ, IUIAHETapHAsl MOJEIb aTOMa, HYKJIOHHAsl MOJIENb aTOMHOI'O ]Ipa) U YMEHHE
IPUMEHSATh UX U1 O0BSICHEHUS (PU3MUECKUX MTPOLECCOB

YMmeHue oOBACHATH (PU3MUYECKHe MPOIecChl M CBOMCTBA TEl, B TOM 4YHCIE W B KOHTEKCT€ CHUTYallUd INPaKTHKO-
OPHEHTUPOBAHHOI'O XapakTepa, B YAaCTHOCTH, BBIABIATh NPUUYUHHO-CIEICTBEHHBIE CBSI3M M CTPOUTH OOBSICHEHUE C
OTIOPOi HA U3YYECHHBIE CBOWCTBA (PM3MUECKUX SABJICHUN, (PHU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH

VYMmeHue pemath pacuérHble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI), MCIOJb3Ysl 3aKOHbI U (DOPMyJIbI, CBS3bIBAIOILUE
¢u3nveckue BEIMYMHBI, B YACTHOCTH, 3alMCHIBATh KPATKOE YCIIOBHE 33JayH, BBIABIATH HEIOCTAIONIME JIaHHBIE,
BbIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE [yl €€ pellIeH s, UCII0Ib30BaTh CIIPABOYHbIE JaHHbIE, IPOBOIUTH PacUEThI
U OLEHUBATh PEATMCTUYHOCTh MOJIYYEHHOIO 3HA4YEHUs (DU3MUECKON BEIMYMHBI; YMEHHUE OIPENCNATh PAa3MEPHOCTb
(bu3n4ecKoil BEeIMUMHBI, TOJIy4€HHOHN NP pEeLIeHUH 3a/1aun

YMeHne XapakTepu30BaTh HPUHIMIBI JCHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM 4YHCIE OBITOBBIX NPHOOPOB, U
MIPOMBIIIICHHBIX TEXHOJIOTUYECKHUX MPOLECCOB MO X ONMMCAHUIO, UCIOJIb3Ys 3HAHUS O CBOMCTBaX (PM3NYECKUX SBICHUMN
1 HeoOXouMble (PM3NUYECKHE 3aKOHOMEPHOCTH

YMeHHe UCNOIb30BaTh 3HAHUS O (PU3NYECKUX SIBICHUSAX B MMOBCEJHEBHOHN >KM3HHU i oOecrieyeHus 0e30MacHOCTH MpHU
oOpatieHuu ¢ OBITOBBIMM NpPUOOpPaMU U TEXHUYECKHMMM YCTPOWCTBAMH, COXPAHEHMsI 3[J0POBBbS U COOJIIOJIEHUS HOPM
HKOJIOTUYECKOT0 TOBEACHUS B OKpYXKarollel cpese; MOHMMaHUuEe HEOOXOIUMOCTH NPUMEHEHHs TOCTHKEHUN (U3HMKU U
TEXHOJIOTUH JIJIs1 palliOHAJIBLHOTO MPUPOAO0NOIE30BaHUS

OnbIT moucka, MpeoOpa3oBaHUs W TPEACTaBICHUS HHPOPMALUN (PU3HMUECKOTO COJEPXKAHUA C HCIOJIb30BaHUEM
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLIEHHWBATh JIOCTOBEPHOCTH MOJYYEHHOW MHGpOpMAnUM Ha
OCHOBE MMEIOLINXCS 3HAHUN U JOMOJHHUTENbHBIX HCTOYHHMKOB; YMEHHME HCIOJb30BaTh NPHU BBINOJHEHHH Y4EOHBIX
3aJlaHull  Hay4yHO-TIONYJSIPHYIO JIUTEpaTypy (U3MUecKoro cojepkaHusi, CIOPaBOYHBIE MaTepHallbl, PECypchl CETH
WuTepHer; BiageHue 0a30BbIMM HaBbIKAMM NpeoOpa3oBaHUs MHPOPMALUU U3 OJHOW 3HAKOBOH CHCTEMBI B JIPYTYIO;
YMEHHE CcO037aBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE HH(OpMAalUHd U3 HECKOJIbKHX

HCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA OI'D 11O ®U3UKE

Kon
1

1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
MEXAHUYECKUE SABJIEHUA

Mexanndeckoe JABUKCHUC. MaTepI/IaJ'IBHaH Touka. Cucrema orcuéra. OTHOCHTEIIFHOCTh JABUXKCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE JBUKeHNE. CpeaHss ckopocTs. DopMyna JIst BRIYMCIEHUS CpeiHeii CKOpOoCcTH: Vv = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABHMIKCHUC. 3aBHCUMOCTh KOOpAuHAaThl TE€jla OT BpPEMCHU B ClIyda€ pPaBHOMCPHOI'O

Hp?[MOJ'II/IHef/'IHOFO JBHKXCHUA:

x(7)=x, +vt

I'padviku 3aBUCUMOCTH OT BPEMEHU JJIsl MPOEKIIUU CKOPOCTH, MPOEKIUH MEPEMEILEHUS, TyTH, KOOPAUHATHI IPU PAaBHOMEPHOM

HpHMOHHHCﬁHOM JABWKCHUNU

3aBUCHMOCTD KOOpAMWHATHI T€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPECHHOI'O pr[MOJ'IPIHCfIHOFO JBHXCHUA:

»

_ -
Sx(_f:] = Tg: * r—ax * ?

i

@opMyIIbl 111 NPOEKIMH MTEPEMENICHUS, MPOEKIIMN CKOPOCTH U MPOEKIMHM YCKOPEHMS TP PAaBHOYCKOPEHHOM MPSIMOJIMHETHOM

JABHKCHHNU



1.5

1.6
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s, D=y, -t+a,-

(o] |

v () =0y, +a,-t,

a.(f)=canst,

g | 7

2 2_,
Usy Uiy ~a,5,

I'paduku 3aBUCUMOCTH OT BPEMEHH JJIsl IPOEKLIUU YCKOPEHUS, IPOEKLIUU CKOPOCTH, IPOSKIUH ITEPEMEIIEHUS, KOOPAUHATHI ITPU
PAaBHOYCKOPEHHOM IPSMOJIMHENHOM JIBUKCHUN

CBobosnnoe naneHue. Gopmysibl, ONUCHIBAIOIIKE CBOOOJHOE MaJeHUE Tela MO BEPTHKANU (IBM)KEHHE Telda BHU3 WM BBEpX
OTHOCHUTEIIBHO MOBEpXHOCTH 3emun). ['padmky 3aBUCHMOCTH OT BPEMEHH JUIS MPOCKIMH YCKOPEHHUs, MPOCKIUU CKOPOCTH U
KOOp/AMHATHI IPU CBOOOHOM IaJIEHUH Tejla 110 BEPTHKAIIN

CkopocTh paBHOMEPHOTO JABUKEHMSI T€Ja 110 OKPYKHOCTH. HarpaBiieHue ckopocTH.

dopmyna 1715 BBIYUCIEHUS CKOPOCTH Yepe3 paJinyCc OKPYKHOCTH M MEpUOJT OOpallleHus:

UZZ?LR
T

HeHTpOCTpeMI/ITeHBHOC YCKOPCHHUC. HaHpaBJIeHI/Ie HECHTPOCTPEMUTCIILHOTO YCKOPCHMU. d)opMyna JJI BBIYUCIICHUS YCKOPCHUA:

-5

=R

®dopmyia, cBsI3bIBaIOIIast IEPUOJT U YACTOTY OOpaleHHUS:

v=i
T




1.7

1.8
1.9

1.10

1.11

1.12

1.13

Macca. IInotHocts BemecrBa. @opmyiia sl BBIYUCICHUS IIJIOTHOCTH:

_m

V

Cuna — BekTopHas pusndeckas BenuarHa. CII0KEHUE CHIT
SIBnenune unepuuu. [lepsriit 3akon HproToHa

Bropoii 3akon HeroTona:

-

F =m -da

CoHarpaBlIeHHOCTb BEKTOPa YCKOPEHUs Tejla U BEKTOpa CUJIbIL, JEHCTBYIOIIEH Ha TEIIO

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

— —_

11 = —F

1—=2

TpeHHe IMOKOA U TPCHUC CKOJIbKCHU. CDOpMy.TIa JJIsT BBIYACIICHUA MOAYJISL CUJIBI TPECHUS CKOJIBIXKCHUSA:

Frp:p-}.'

Hedbopmarnus Tena. Yrpyrue u Heynpyrue neopmanuu. 3aKoH ynpyroi aedopmanuu (3akoH ['yka):

F=k-Al




BCCMI/IpHOe TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My - 11~
F:G.l—_“'

1.14 R
Cuuia TshxecTH. Y CKOpeHHE CBOOOIHOTO MaCHUS.

®dopmyra 71 BBIYUCIIEHUS CUIIbI TSDKECTH BOIM3H noBepxHocTH 3emun: F = mg.
JBmxenue maneT Bokpyr Comnnna. [lepBas kocmMuyeckas ckopocTs. HeBecoMOCTh U eperpy3ku

I/IMHy.]'ILC TCJIa — BCKTOpHAasA @HSHHGCK&H BCJINYHHA.

1.15 pP=mo

Nmnynbe cucremsl Ten. M3MeHnenne umnyibca. UMITynbc CUiibl

3aKoH COXpPAaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:

1.16 D=1y, +in, U, =const

PeakTtuBHOE ABHKEHHUE

Mexanunueckas padora. @opmMyria /15l BEIYUCICHUS pa0OThI CHJIBI:

A=Fsoosa

Mexannueckass MOIITHOCTE:

1.17

N=24
I

1.18 Kunernueckas n noreHmanbHas sHeprusa. Gopmyina 11 BBIYMCICHUS] KHHETUYECKON YHEPTHH:



g

mu”

E =——
2

TeopeMa 0 KHHETHYCCKOU OHEPIHUH. (DOpMy.]'Ia JJIs1 BBIYUCIICHUA HOTCHHH&J’IBHOﬁ OHCPIuM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexannyeckas dSHEeprus:

E=E;+E,
1.19 . .
3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMyiia Jjisl 3aKOHA COXPAHEHHSI MEXAHUYECKOM SHEPTHH B OTCYTCTBUE CUII
Tpenus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU NPU HATTMYUH CUIIBI TPEHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Puruar. Moment cuibsl:M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 1 2
[TonBwxHBIN 1 HenoABWXKHBIN 0110ku. KII1/] mpocThIX MEXaHU3MOB,
n= ‘%mesm
Aﬂlpaqemaﬂ

121 JlaBneHue TBEPAOIO TeNa.



1.22

1.23

1.24

1.25
1.26

1.27

1.28

@opMyiia U1 BBIYKMCIICHUS IABJICHUs TBEPIOIO Tena:

_F
P=5-

JaBnenue raza. ATMocdepHoe JaBieHHUE.
IM'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.

CDOpMy.TIa JJI1 BBIYUCIICHUA JABJICHUS BHYTPHU JKUIAKOCTH:

p=pgh+p_,

3axoH [lackans. 'mapaBnuyeckuil npecc
3akoH Apxumena. opmyna i ONpeAeIeHUs BbITAIKUBAIOLIEH CUJIBI, IEHCTBYIOIIEH Ha TENO, MOIPYKEHHOE B )KUIKOCTh MIIU

ras:

F_j‘m‘ =pgV

Vcaosue nnaBanus tena. [lnaBanue CYZI0B U BO3AYXOILITaBaAHUEC
MexaHn4eckre KojeOaHus. AMHJ’II/ITy,[[a, nepuoa M 4Yactora KOJICOAHHH. cDOpMy.]'IEl, CBA3BIBAOIIAA YaCTOTY H IICPpHUOA

KOJIeOaHUM:

MatemaTuueckuil U PYKUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu KoneOaTeIbHOM JIBHKEHUU
3aryxatomue kojebanus. Bernyxaennsie konedanus. Pezonanc

MexaHU4eCcKH€e BOJIHEI. HpOI[OJ'IBHBIC U TIONICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTBH PACIIPOCTPAHCHUS BOJIHBI:

h=v-T

3ByK. I'poMKOCTb U BhICOTa 3ByKa. OTpa)keHHE 3ByKOBOH BOJHBI HAa TpaHuLle ABYX cpell. MH(pa3ByK U ylnbTpa3BykK



1.29

1.30

1.31

2.1

2.2

IIpaxmuueckue pabomul

W3mepenue cpenHell TUIOTHOCTH BEILIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH MPYXUHBI, KOAP(UIIMEHTa TPEHUS CKOJIbKEHUS;
paboThI CHUIIBI TPEHUS, CHIIBI YIPYTOCTH; CPEIHEH CKOPOCTH IBHKECHHS OpyCKa MO HAKJIOHHOW IIOCKOCTH; YCKOPEHHS Opycka
MIPH JBMKEHUU MO HAKJIOHHOM IJIOCKOCTH; YaCTOThI M MEepUoaa KoleOaHui MaTeMaTHYeCKOro MAasTHHKA; YacTOTHI U Mepuoja
KoJeOaHuil MPY>KUHHOTO MasTHUKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIYar; padoThl CHIIBI YIPYTOCTH MPHU MOABEME Tpy3a C
MTOMOIIBIO0 HEMOJBMKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH MPHU MOIABEME Ipy3a ¢ TOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOW CHJIBI OT O0BEMA MOTPY:KEHHOW YACTH Tella W OT IUIOTHOCTH IKHJIKOCTH;
HE3aBHCUMOCTH BBITAJIKMBAIOIICH CHIIBI OT MAcChl TeJa; CUJIbl TPEHUS CKOJBXKEHHS OT CHJIbl HOPMAJIbHOTO JAaBJICHUS M OT poja
MMOBEPXHOCTH; CHJIBI YIIPYTrOCTH, BOSHHUKAIONICH B TPYKHUHE, OT CTENEHHU JePopMaIuu MPYXKUHBI, YCKOpEHUs Opycka OT yriia
HAKJIOHA HaIpaBJSIOMIeH; Meproja (YacToThl) KojeOaHUN HUTSHOIO MasTHUKA OT JJIMHBI HUTH; TMepuojaa KosieOaHuit
IPY>XUHHOI'O MajdTHHUKA OT MACChI I'py3a U JKECTKOCTHU MPYXUHBI; UCCICIOBAHUC HE3AaBUCUMOCTH II€pHUOaa Koe0aHUi HUTSIHOTO
MasgTHHKA OT Macchl Ipy3a. [IpoBepka yciioBUs paBHOBECHSI pblyara

Quzuueckue A6l1eHUss 8 npupooe: TPUMEPHI JBIKCHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXUBOW NpPUpOJE, ICHCTBUE
CWJIbl TPEHHUS B MPHUPOJE U TEXHUKE, NMPUIUBBI U OTJIMBBI, JIBM>KEHHE IUIaHeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE JIBHXKEHUE
JKMBBIX OpPraHM3MOB, pbIHaru B TCJIC UYCJIIOBCKA, BJIMAHHC aTMOC(l)CpHOFO JaBJICHHUS Ha JKUBOH OpraHuiM, IIJIaBaHUC pI)I6,
BOCIIPUSTHE 3BYKOB )KMBOTHBIMH, 3€MJIETPACEHHE, CECMUUECKUE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoticmea: CIUIOMETP, NaTYUKH TIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, TUHAMOMETP, MOIIUITHUKH, PAKETHI,
phIUuar, MOJABMKHBIA U HETMOJIBUKHBIA OJOKH, HAKIOHHAS MJIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY, COOOMIAIONIUECS COCYIBI,
YCTPOMCTBO BOJONPOBOJIA, THIPABIMYECKUN MPECC, MAHOMETP, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP, 3XOJIOT,
MCIOJIb30BaHUE YIbTPa3ByKa B ObITY H TEXHUKE

TEITJIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOpUM CTpOEHUs BemiecTBa. Mojenu TBEPAOro, KHUAKOTO U
razo00pa3HOro cocTosiHUM BemiecTBa. Kpucramumdaeckue u amopdHbIe Tena

JIBmkenue gactuil BerectBa. CBsi3b CKOPOCTH JIBHDKEHUS YaCTHIL C TeMIieparypoil. bpoyHoBckoe aBmxkenue, niuddys3us



2.3
2.4
2.5
2.6
2.7

2.8

2.9

2.10

211

212

2.13

2.14
2.15

CmauuBaHue u KallWJUIAPHBIC SABJICHUA

TennoBoe pacuimpenue u cxarue

TennoBoe paBHOBECUE

Buytpennss sueprusi. Pabota u teronepenaya kak criocoObl H3MEHEHHUS] BHYTPEHHEH SHEPTUu
BI/II[BI TCILIONCpCaAavYu: TCIJIOMPOBOJHOCTh, KOHBCKI WA, U3JTYYCHHUC

HarpeBaHHe 1 OXJIAXKACHUC TCII. KomnyecTBO TEIIIOTHI. VY aenbHas TEII0EMKOCTh:

O=cm(t,—1t,)

3aKOH COXpaHEHUs SHEPTUH B TEIIJIOBBIX IIPOIIECCax. Y paBHEHUE TEIIOBOTO OaaHca:

O+0, +..=0

Hcnapenue m xoHneHcanusa. V3MeHeHME BHYTPEHHEW SHEPTHMH B MPOLECCE MCMApeHUs W KOHJEeHcauuu. KuneHue >KuIKoCTH.

V nenbHas TemioTa mapoodpaszopanus: L = Q/m

BiraxxHocTh BO31yXa
[InaBnenue u kpucraumsauusa. V3mMeHeHue BHYTPEHHEW SHEPrUU IpPU IUIABICHUM U KPUCTAUIM3alUUU. Y ACNIbHAs TEIUIOTa

IIJIaBJICHUSA:

2=2

m

BHyTpeHHsIst SHeprusl CropaHus TOIUIMBA. Y IeNIbHAasl TEIJIOTa Cropanus Toruea: g = Q/m

[Tpuntuns! paboTs! TermnoBbix apurarenei. KITJI termoBoro apuratens

IIpaxmuueckue pabomol



2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

3.7

3.8

W3mepenue ynenbHONW TEIIOEMKOCTH METAINIMYECKOrO LMIMHAPA; KOJUYECTBAa TEIUIOTHI, MOJIYYEHHOIO BOJOM KOMHATHOMN
TeMmrepaTypbl (PMKCHUPOBAaHHON MacChl, B KOTOPYIO OIYILEH HarpeThlil IWINHAP; KOJIUYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThiM
LUIMHIPOM, IOCJIE OIyCKaHUs €ro B BOJly KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHON BIAKHOCTHU BO3AYXa; YAEIbHOU TEIIOTHI
IUIaBJIeHUs JipAa. MccnenoBaHue M3MEHEHHs TEMIepaTypbl BOJbI NPH PA3JIMYHBIX YCIOBHAX; SIBJICHUS TEIUIOOOMEHA IpH
CMELIMBAaHNUU XOJIOAHOW U ropsiuei BOABL; IIpOLiecca UCTIapEHUS

Qusuueckue s61eHUsA 6 npupode: MOBEPXHOCTHOE HATSHDKEHUE M KalWUIAPHBIE SBIECHUS B IPUPOJE, KPUCTAIUIBI B MPHUPOJE,
m3nydenne CouHila, 3aMmep3anre BOJ0EMOB, MOPCKUE Opu3bl; 00pa3oBaHME POCHI, TYMaHa, UHES, CHeTa

Texnuueckue ycmpoticmea: KaIWULIPbl, TNPUMEPbl HCIOJIb30BAHUSA KPUCTAJUIOB, JKUJIKOCTHBIA TEPMOMETp, JaT4UK
TEMIIEpPATypbl, TEPMOC, CUCTEMA OTOILJICHUS JIOMOB, TMUIPOMETPBI, NICUXPOMETpP, MapoBas TypOHWHA, JABUraTellb BHYTPEHHEIO
CTOPaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

OnexTpuszanus Tei. J[Ba BUaa 3JIEeKTpUUECKUX 3apsiioB

BsaumopeiictBue 3apspkeHHbIX Tedsl. 3akoH Kynona

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

Onexktpuueckoe rmose. HanpsxE€HHOCTh d3aekTpuueckoro mnois. [lpuHumMn cynepno3uuuMu 3JIEKTpUYEecKUX Mojed (Ha
KaueCTBEHHOM YPOBHE)

Hocurenu snextpuueckux 3apsaoB. JlelicTBHE JIEKTPUYECKOTO OIS Ha 3JIEKTpUUecKue 3apsapl. [[pOBOAHUKYN U TUAIIEKTPUKU

[TocTostHHBIN 3nekTpuyeckuii Tok. JleiicTBus anekTpudeckoro Toka. Cuna Toka. Hanpsokenue.
l=g/t,U=A/

DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEITBHOE AIEKTPUUECKOE COMPOTUBIIEHHUE:
R =pl/S

3akon Oma s ygactka snekrpuueckoit renu: | = U/R



3.9

3.10

3.11

3.12
3.13
3.14
3.15

3.16

HOCJ’IGI[OBEITCJ'IBHOC COCIVHEHUEC ITPOBOAHUKOB:

I,=1,: U=U,+U,: R=R +R,

HapaJIJICHBHOC COCAMHCHUC ITPOBOAHUKOB PABHOI'0 COIMMPOTHUBIICHUA:

U=U;I=I+I;:R=2.
- - 2

CMelranHbIe COCIUHCHUA ITPOBOAHNKOB

Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jlxxoynsa — Jlenma:

O=I"R-t

OmneIT OpcTena. MarHuTHOE N0JI€ MPSAMOT0 IPOBOJIHUKA ¢ TOKOM. JINHUM MarHUTHOM MHIYKIMH

MarsuTHO€ noJe IOCTOSHHOIO MarHuTa. B3aumMoelicTBie MOCTOSSHHBIX MATHUTOB

JlericTBHE MarHUTHOTO I10JI1 HAa IIPOBOJAHUK C TOKOM

Omnerter @apanes. SABnenne aneKTpoMariuTHON HHAYKIMK. [IpaBuiio Jlenna

IIpakmuueckue pabomul

W3MepeHne 31eKTpU4ecKOro CONPOTUBIIEHHS PE3UCTOPA; MOIIHOCTHU 3JIEKTPUYECKOT0 TOKA; paOOThI DJIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHHMKAIOLIETO B MPOBOJHHUKE (PE3UCTOPBHI, JIAMIIOYKA), OT HANpPSDHKEHUS HAa KOHIAX
IIPOBOJIHMKA; 3aBUCHMOCTH CONPOTHUBIICHHMS OT JUIMHBI IPOBOJHHKA, IUIOIIAAU €ro IONEPEYHOTrO CEYEHUs M YJEIbHOTO
COIPOTUBIICHHUS.

HpOBepKa mpaBujia i 3JICKTPHUYCCKOI'O HANPSIKECHUSA IPU IMMOCICIOBATCIIBHOM COCAMHCHUHN ITPOBOJHUKOB; IMpaBuja AJId CHIIBL



3.17

3.18

3.19
3.20
3.21
3.22
3.23
3.24
3.25

3.26

3.27

3.28

AJIEKTPUUYECKOTO TOKA MPU HapallIeIbHOM COSAMHEHUH MTPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue AeneHus 8 npupooe: dIEKTPUUECKUE SIBICHUS B aTMOc(epe, 3JEKTPUUECTBO )KUBBIX OPraHU3MOB, MarHUTHOE 110J1€
3emiH, Apeiid moiocoB, poiab MArHUTHOTO TOJIS JUIS KU3HHU HA 3eMile, TTOJIIPHOE CUSHUE

Texnuueckue ycmpoiicmea: 3JEKTPOCKOI, aMIIEPMETp, BOJBTMETP, pEOCTaT, CUETUYUK DJIEKTPUYECKOH SHepruw,
3JIEKTPOOCBETUTENbHBIE TMPHOOPHI, HAarpeBaTeNbHBIC 3JICKTPONPUOOPHI  (IPUMEPHI), AJIEKTPHUECKUE IPEIOXPAHUTEIH,
3JIEKTPOMArHuUT, IEKTPOABUraTeNb OCTOSHHOIO TOKA, FTEHEPaTOpP MOCTOSIHHOI'O TOKa

OnexkTpoMarHuTHbIC BOJHBI. L1IKana 371€KTpOMarHUTHBIX BOJH

JlyaeBas Mmozenb cera. [IpsmonuHeliHoe pacpocTpaHeHre CBeTa

3akoH oTpaxxeHus cera. [1nockoe 3epkano

IIpenomienue cBera. 3aKOH MIPEIOMIICHHUS CBETa

Jucnepcus ceera

JInnza. Xon nydeii B muna3ze. PokycHoe paccrosiHue TuH3bL. OnTrdeckas cuia nuussl: D = 1/F

I'na3 kak ontuyeckas cucreMa. Onruyeckue npudopsl

IIpakmuyeckue pabomul

H##HPar#H#l13Mepenne oNTHYECKON CHUJIBI COOMparoliel JMH3bI; (POKYCHOTO PACCTOSIHUS coOuparouiel JuH3bl (110 CBOMCTBY
paBeHCTBA pa3MepoB MpeaMeTa U M300paKeHMsl, KOrja MpeaMeT pacloyio’keH B JBOWHOM (oOKyce), moKa3aTesst MperoMIIeHUs
CTEKJIA.

#H#HPar##llccnienoBanue CBOMCTBAa M300pa)KEHUs, MOJYYECHHOTO C TOMOUIbIO COOMPAOLICH JMH3BI; W3MEHEHHs (POKYCHOTO
paccTosHUSA JIBYX CJIOKEHHBIX JIMH3; 3aBUCMMOCTH YTIJIa MPEJIOMIIEHHS CBETOBOIO Jiyya OT YIJla MMaJeHUsl Ha TPaHMIIEe «BO3IYX —
CTEKJIO»

Quzuueckue sasnenus 6 npupoode: 3atmenuss Comnma u JlyHbI, 1[BeTa Tes, ONTHYECKHE SIBJIIEHWsS B aTMocdepe (IBET Heba,
pedpaxuus, paayra, MUPax)

Texnuueckue ycmpoticmea: 0YKU, IEPUCKOI, oToanmapar, ONTHIECKHE CBETOBO/IbI

KBAHTOBEBIE SABJIEHUA



4.1
4.2
4.3
4.4
4.5

4.6

4.7

PamnoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbga-u Oeta-pacnaaa

OmnbiThl Pesepdopna mo paccesnuto anbga-uactuil. [LnanerapHas MoJelb atoma

CocraB aromHoro spa. M3oromsl

[lepuon nonypacnasa aTOMHBIX sSIIIEP

SInepHble peakuu. 3aKOHbI COXPAHCHUS 3apsI0BOTO U MACCOBOTO YHCEI

Qusuueckue sleHUss 6 npupode. CSCTECTBCHHBIM PaJMOAKTHBHBIN (OH, KOCMHYECKHE JIy4H, PaJHMOAKTHBHOE HW3IYYCHUE
IMPpUPOAHBIX MUHCPAJIOB, I[CﬁCTBI/IC PaaOaKTUBHBIX I/I3J1y‘-ICHI/H>'I Ha OpraHus3M 4CJIOBCKa

Texuuueckue ycmpoticmea: CIIEKTPOCKOI, UHIANBUAYAIbHBIN 103UMETp, Kamepa BunbcoHa, siiepHasi SHepreTuka






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

» dusuka, 8 knacc/ benara B.B., Jlomauenko 1. A., [lane6paties 10.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» dusuka, 9 knacc/ ,benara B.B., Jlomauenkos 1.A., [TaneOpaties H0.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» duszuka: 7-i kiacce: 0a30BbIM YPOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,

NBanoB A.U., Akuronepnoe o6miectBo «M3narensctBo «lIpocBemnienue

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIS
Ennnas xoyutekius L{OP:
http://school; collection.edu.ru; WWW. chportal.ru;

Djvu Document; Hamster Fress Arc

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xomnexkuus LIOP:

http://school; collection.edu.ru; WWW. chportal.ru;

Djvu Document; Hamster Fress Arc
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