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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma yuebHOro npeamera «P@u3nka» Ha ypOBHE OCHOBHOTO OOILEro
o0Opa30oBaHMsI COCTaBJIEHA HA OCHOBE IOJIOKEHUH M TpeOOBaHMM K pe3yjbTaTam
OCBOCHHMSI Ha ©0a30BOM YpPOBHE OCHOBHOW 0O0pa3oBaTeIbHOM MPOrpaMMBl,
npenctaBieHHbix B ®I'OC 00O, ¢ yuérom ¢enepanpHOi pabodeil mporpamMmbl
BocnuTaHusd u KoHuenuumu mnpenojgaBaHusi ydeOHoro mnpeamera «Dusukay,
OCHOBHOM 00pa30BaTeIbHON MporpaMMbl OCHOBHOTO o0uiero oopazoBanus @I'OC
OO0 MBOY «COHI Nel r. ®okuHo» (mpunoxkenne 4 k mnpukazy NeS5S4 ot
05.03.2025 r.).

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYarOIMXCS W OPraHu3alMi0 H3y4YeHUS
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBEe. B mporpamme mo (u3MKe y4UUTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke paszpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MNOMOIUIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4UeOHOMY MPEIMETY.

®duszuka SABISIETCS  CHCTEMOOOPa3ymoOIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBIICHWHM, HM3y4aeMbIX XHUMHEH, OHOJNIOTHEH, acTpoHOMHEH U (U3HUYSCKOU
reorpaduel, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 riaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHON TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIIEYIOIMMH KOMITETEHTHOCTSIMHU, XapaKTEPHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e UWHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIS OTYYCHHS BHIBOIOB.



[lenmn wsyueHus (U3MKA HA YPOBHE OCHOBHOTO OOIIEro 0O0Opa3oBaHUS
onpenenensl B Konmenmuu mpenomaBanus ydeOHoro mpenvera «®Duszmka» B
oOpa3oBaTenpHBIX oOpraHu3auusax Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit deaepanuu (IpoToOKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).

Hean uzyuyenus Gpusuku:

e TMpuoOpeTeHHWE HUHTEpeca W CTPEMJICHUS OOYyYalolUXCsi K HaydYHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI¢ TIO3HAHUSA M (POopMUpOBaHUE
HCCIIEIOBATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

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

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

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

JlocTuxeHrue 3TUX IeJed MporpamMMmbl MO (PU3MKE HAa YpPOBHE OCHOBHOIO

o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

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

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
WCIIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUM;

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

e pa3BUTHEC YMCHUU HAOIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCJIEAOBaHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE TPUEMOB pabOTHI ¢ MHPpOpPMAIUEH (PUINIECKOTO COIEpKAHUS,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

e 3HAKOMCTBO cO chepamu mpodecCHOHANBHON IeITSIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE OCHOBHOTO OOILEro
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HENEN0), B §
KJ1acce — 68 JacoB (2 yaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HeEIMIO).

[Tpennaraemserii B mporpaMmMe 1o (pU3HKe NepeueHb JabopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEb JeaeT BEIOOP POBEICHHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCICPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

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

Kak d¢usuka u Jpyrue ecTeCTBEHHbIE HAayKd H3Y4arOT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4eM OOJbIlIe BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B NpUpOoIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue CuJji, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS >KHJIKOCTH OT TIIyOMHBI. [ mapocraTuyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

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

Hemoncmpauuu.
3aBUCHUMOCTbH AABJICHUA ra3a OT TeMIEPaTypHhI.

[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 BBITCCHEHHOU JKUIKOCTH.

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 YacTH TeJa.

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

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOrpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS 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
110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTBa. Macca ¥ pa3mepsl aTOMOB M MOJIEKYJI. ONBITEI, TOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUH.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUW MOJIEKYJISIPHO--KUHETUYECKOM TEOPHH.
CmauuBaHN€E U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BuyTpenHsisi sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEW SHEpruu:
Teruronepesaya U COBEPILECHHE paboThI. Buibt TEIUIoNEepEaauHn:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJelbHAass TEIUIOTa IUIaBJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenwe. Kunenme. YnenpHas Temnsora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMochepHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenue nuddysuu.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
Habmro1eHue TemmoBoro pacmpeHust Ted.

V3MeHeHre AaBiieHUs Tra3a NMpU W3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Buner Teronepenadm.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThI BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabGmroneHne mocTostHCTBa TeMIIepaTyphl IPH TUIaBICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl O HAOMIOJIEHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJTOHE IIITPUILA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanre sBJICHHUS TEIJIOOOMEHAa TPH CMEIIMBAHWHM XOJIOAHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne nponecca UCIIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIaBICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYMHBI 3aPs/I0B U PACCTOSIHUSI MEXKY TE€JIaMM).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKuxX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onekrpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapajieNibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DnexkTpudecKre Ienu U MOTPpeOUuTeIN dIEKTPUIecKoil sHeprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. CriocoOb1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poza 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIM pasps.

. U3mepenune cuibl TOKa aMIepMETPOM.
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. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mmara3uH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJAHUKU U
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPEe3UCTOp, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJjisi CHJIbl TOKa MPU TAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, UAYIIETO Yepe3 JaMIIOYKy, OT
HaINpsHKEHUs Ha HEW.

Omnpenenenue KII/I narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHre MarHUTHOTO TMOJSl TMOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbEIMHCHUH U Pa3/ICJICHUH.

HccnenoBanue neMCTBUS SJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/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.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

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

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

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

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

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

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEPTUsl CKATOW NMPYKUHbL. KnHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO XK€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCcKUX SIBICHHM, MPOUCXOASAIINX B CHCTEME 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.

CoxpaHeHHre MEXaHUUECKON SHEPTUU [TPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

OmpenencHue CpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHHS
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
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

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

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

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

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHO1a KOIeOaHWi MPYKUHHOTO MasiTHUKA.

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

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

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

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

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



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

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

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

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4ed B paCCEHBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

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



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

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

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

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

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

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHre aTOMHOIO
anpa. Hyxionnas wmopens aromHoro sngpa. HWsoromsl. PannoaxtuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

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

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIYYEHHH HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHHs IPpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIMX ATOT yUEOHBIN MpeaMerT.

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



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

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep IaHHOIO 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 METOJIbl UCCIIEOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

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



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTHMKCHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB.
B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN

bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX

U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM

JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH

YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAueCTB (PU3NYECKOM 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 JHOOO3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON

NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO

0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha

TPaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJIOBaHUEM B

JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha

OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKax CEMbH,

oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



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

— HHTEPEC K MPaAKTUUECKOMY M3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTaIlUs Ha MpUMEHEHHE (DU3WYECKUX 3HAHUM JJIS pPEIICHHS 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

— OCO3HAHHUE TJI00ANTBHOTO XapakTepa HKOJOTHUUECKUX MPOOJIeM U MyTed ux
pelieHus;

8) amanTanuum K U3MEHAIIMMCH YCJOBHAM COLHUAIBHON U NPUPOITHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHINOJHEHUM UCCICAOBAHUNA WU
MPOEKTOB (PM3UYECKONM HAMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
ApYyTHX,

— TIOBBIIICHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pPEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

— MOTPEOHOCTH B (POPMHUPOBAHNN HOBBIX 3HAHUH, B TOM 4YHucje (HOPMYITHUPOBAThH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKu;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3NUECKUX
3HAHUM;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIBI, 00IIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

— OIICHKa CBOMX JICCTBUM C Y4YE€TOM BIJMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEpCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJIsSTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JEAYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTEIBHO BbIIETICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

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

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

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

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWlIee pa3BUTHE  (PUINUECKUX
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
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

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 TOoJIepKaHUuE
O1arokeIaTeIbHOCTH OOIICHUS;



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

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATH PE3YJIbTAThl BBIIOIHEHHOTO (PU3MUECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

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

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHUIO: paclpeaesiaTh poiH, OOCYKIaTh IpPOLECCHl 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;

OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus: (pU3NYECKUX 3HAHUM;

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

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHHUS)  pe3yibTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

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

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

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



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

IHHPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaOI0/IeHUE, SKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIACTHYECKasl),  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 AaBiCHUS TBEPABIMU TeJIaMH, >XHIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacno3HaBaThb HPOSBICHUE HW3YYEHHBIX (PU3NYECKUX SIBICHUNA B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJCHUs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pblyaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKkre BEIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIISCTBA, BPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETUYECKas UM TMOTEHIMalIbHAs 3HEPTusi), MpH OMHCAHWUU IPaBUIBHO
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 BEIUYNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS 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 CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE 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 aHajM3a
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 (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 PE3YyJIbTaTaM;

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

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHS, BPEMEHHM, MacChl TeJa,
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
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMUIl U TpadUKOB, JeNaTh BBIBOJLI MO pE3yJbTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNo, KOI(PPUIMEHT MOJE3HOTO IeUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYWHBI,

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHMCAHUA (B TOM YHUCIE:
MNOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3UUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIMIO O  MpPUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUS B OKPY’KaIOILIEH CPeIe;

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

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCHbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COIEP)KaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHECHUEM IUJIAHA JEUCTBHUM, aJCKBAaTHO OLICHMBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCITI0JIB30BaTh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amop(HbIE TeNa, HACBHICHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JBUraTeb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUM 3apsil, AIEKTPUUECKOE I0JIE, TPOBOJIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe U cxKaTue, TerJionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlMsl, IUIABJIEHUE, KpHUCTAJUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
NIEKTPU3aLUs TEJI, B3aUMOJCHCTBUE 3apsAa0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHMTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsi MHIYKIIHS)
N0 ONHCAHWID WX XapaKTEPHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’KaollleM MHUpe, B TOM 4ucie (U3HUECKHUE SIBIICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KalWULIpHBIE SBJIEHUS B NPHUPOJE,
KpUCTaUlbl B Tmpupoe, usinydenue ConHIa, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMmoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MOIIOCOB, pOib MAarHUTHOTO TOJS JAJs JKU3HH Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOIB3YS
duznyeckrue BEeIMUMHBI (TeMIEpaTypa, BHyTPEHHSSI SHEPTrHsi, KOJINYECTBO
TEIJIOTHI, yJeJbHAs TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BIAXHOCTh BO31yXa, AJIEKTPUYECKUHU 3aps,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
($u3MYECKUN CMBICI KCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IUHUIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO--KHHETUYECKONW TEOPUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHMCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ysl OMHCAHUE HCCIECIOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3MYecKuX CBOMCTB Tel (KanWUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IPOBEPsIEMbIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IJIOMAAU MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHUs, CJenys MPEeATOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHE TMPOBOJHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

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

XapaKTepu30BaTh MPUHIUIBI JEWCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON JHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPBI, HArPEBATENbHBIE AJEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasziunyasi ycaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKHUX ETeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHHSI 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIE0BATENbCKON EATEIbHOCTH, P 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTH 32 BBINOJIHEHUEM IUIaHA ACHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBH)KEHHE 10 OKPY>KHOCTHU, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, IOJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3JIoKEHHUE Oesloro cBera B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEPANOB, JEHCTBHE pPAJAUOAKTUBHBIX M3IYyYEHUU Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
¢du3nueckue BeNWYUHBI (CpEeIHSAsI W MIHOBEHHAs CKOPOCTbh Tejla MpH
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEPrusi Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeNIb IMPEJIOMIICHUS CPEAbI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsSA0BOr0 U MacCOBOTO YHCE
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTH TOJYYEHHOTO 3HA4YeHUA (Pu3mdecKkon
BEJIMYMHBI,

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

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe u3MepsieMoil BeaMYMHbl ((POKYCHOE paccTOsiHHE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM JIBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, MEepruoaa
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IOJTYYEHHON  3aBUCHMOCTHU
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHHs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUS, COOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEoOXoauMmble (U3UUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI JIJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS U COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MOJIYYeHHON MH(pOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJb30BaTh  M3YyUEHHBIH
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, "KUAKOCTEH U ra30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 2 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 2
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 15



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

9 KJIACC

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

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

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

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

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



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenopanue "M3mepenune
4 TEeMIIEPaTyphl MPU TOMOIIIH 1 1
KHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAILHOCTh MOJIETA IIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblie BbICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIONINE JUCKPETHOE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
8 JIBr>KeHre YacTHI] BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equauie! ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet nmyTu 1 BpeMeHHM IBUKCHHS bubmorexa [JOK
Y P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amgad nmo teme "[loTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKa
19 B3anmoecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA
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(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsarorenus. Cuiia TSKECTU
CBs3b MEXKY CUJION TSXKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' | https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuiia TshKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OJTHOM IPSIMOI bubmorexa [JOK
$ P ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTByIOIIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByromIas cr"

28 Cuia TpeHus u €€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIb)KCHHS OT CHUJIbI JABJICHUS U bubmorexa [JOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEN CUJIIBI

31 Pemenue 3anau mo temaMm: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0
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cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS

CHII»
32 Urorosas pabota 3a 1 nonyroaue
Jasnenue. CriocoObl yMEHbILICHUS U bubnmoreka [JOK
33
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh
34 . ;asa oT 00bEMa bubmmorexa LIOK
AABIICHITE . https://m.eds00.ru/ff0a2376
TeMIIepaTypbl
[Tepenaua nasie é
o epenaya gaBiaeHUs] TBEPABIMU BuGmiorexa LIOK
TCIAMH, HHUIIKOCTAMH H [a3aMHU. https://m.edsoo.ru/ff0a25b0
3akoH [lackams
36 JlaBiieHH€E B )KUJKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBiieHue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobmarommecs cocyp! https://m.edsoo.ru/ff0a2970
39 r . bu6mmoreka [IOK
HAPABIITHCCKHHI Hpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
JKUIKOCTHBIM HAacoc
ATMmocdepa 3eMau ¥ IPUUUHBI €€ bubnuoreka [IOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnmuorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmocepHOTO TaBIeHUS. bubnuorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO bubnmuotexa [JOK
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JABJICHUS OT BBICOTHI HAJl YPOBHEM
Mops

https://m.edsoo.ru/ff0a2fc4

Bbapomerp-anepoua. AtmocdepHoe

bu6mmoreka [IOK

45 JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO. bubmorexa OK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOIICH CHJIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnas paboTa 1mo Teme
49 «ccieqoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMa MOTPyKEHHOMN https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
bu6nmoreka [JOK
50 Hlnapatiie Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KonctpyupoBanue apeomeTpa uiu
KOHCTPYHUPOBAHUE JIOAKH U
onpeeneHue e€ rpy30mnoaLEMHOCTH"
Pemenwue 3anay mo temam: «IlnaBanue
cynoB. BoznyxormnaBanue, bubnmnoreka [JOK
52 .
«/laBieHue TBEpAbIX TEN, )KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 KonrtponsHas pabora no teme
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«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexaruriecias padora https://m.eds00.ru/ff0a3f82

bubmuorexa [JOK

55 MowHOCTS. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccinenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOIl MpH 1
noabéMe o Jjiectauie"”

57 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBecue cwit Ha pelyare

58 Pabora ¢ Tekctamu 1o Teme bubmuorexa [JOK
"Mexannyeckoe nsuxenue"/BI1P https://m.edsoo.ru/ff0a478e
KonTponbHas padoTta B paMkax

59 MIPOMEXKYTOUYHOI UTOrOBOM Bubmiorexa LIOK

https://m.edsoo.ru/ff0a48a6
arrecraiuu / BITP
Peruaru B TexHuKe, OBITY U TIPUPO/IE.

60 JlaboparopHnast pabota 05
«HMccnenoBanue ycioBHI paBHOBECHS
peIyara»

61 Pemenue 3agad mo teme «Y clioBust bubmuorexa [JOK
PaBHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a4c48
KoadduuneHt noneznoro aercTBust

62 MexanusMa. JlabopaTtopHas pabota 05 bubmuoreka [IOK
«3mepenue KII/ naknonHOM https://m.edsoo.ru/ff0a4252
MJIOCKOCTH

63 Pemenue 3amau mo reme "Pabora, bu6mmoreka [IOK

MomHocTh, KITI"

https://m.edsoo.ru/ff0a4360
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64

Mexanuyeckas SHEpIusl.
Kunernyeckas 1 noTeHIUAIbHAS
JHEeprus

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPpOK-3KCIIEpUMEHT MO TEME
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
M3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHWUH TEJIa II0 HAKJIOHHOM
IUIOCKOCTH"

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

67

68

Pabora ¢ TekcTamMu 110 TEME
"JlaBneHue TBEPABIX TEI, KUIKOCTEH
H ra3on"

Pab6oTa ¢ Texctamu o TeMme "Pabora.
MomnocTts. DHeprus"

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Hara uudgpoBbie
Ne i/ Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TETIIOBOTO JIBUKECHHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUun https://m.edsoo.ru/ff0a5c60
10 Buapr Terionepenaun 1 bubnmuotexa [JOK
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VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

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

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemooOMeH U TENI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIOTHI,

15 HEOOXOMMOTO JIJIsSI HarpeBaHUs Tena
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

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

17 OHeprus TOIMBA. Y IeJbHas TEIJIOTa bubnuoreka [IOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

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

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIeHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yIEeNIbHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUIICHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

Brnaxxnocts Bo3nyxa. JlabopaTopHas

bubmuorexa [JOK

22 pabora "Onpezenetiie . https://m.edso0.ru/ff0a7628
OTHOCHUTEIIbHOM BIQKHOCTH BO3TyXa
23 Pemrenue 3anau Ha onpesieneHue
BJIQKHOCTH BO3yXa
[TpuHIUTIBI PaOOTHI TETLIOBBIX
24 nsurareneid. [lapoBas TypOuna.
JIBUraTenb BHYTPEHHETO CrOpaHus
KII/I TermoBoro nBuraresnsi.
25 TerutoBele IBUTATENN U 3aIIATA bubmmorexa LHOK
o https://m.edsoo.ru/ff0a7c7c
OKpYXaroIei cpelibl
26 3aKOH COXpaHEHUSI U MTPEBPALICHUS
SHEPTUHU B TEIIOBBIX IPOIIECCax
. bubmuorexa [JOK
27 [ToaroroBka Kk KOHTPOJIBLHOU paboTe https://m.edsoo.ru/Ff0a83f2
28 Hrorosas paboTa 3a nepoe bubnuoreka [IOK
IIOJIyTOIue https://m.edsoo.ru/ff0a86ae
29 Onexrpu3zanus ten. J[Ba poaa
JIEKTPUUYECKUX 3apsiJIOB
Ypok-uccnenoBanue "DneKTpusanus
30 TeJ WHAYKIUEH U TIpU
COMPUKOCHOBEHUH"
31 BsaumopeiicTBue 3apsKeHHBIX Tell. bubmuoreka [IOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
32 DNEKTPUUECKOE MOJIE. bubnuorexa [IOK
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Hanpsi>keHHOCTB AJIeKTPUUECKOro
nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX TMOJIeH

https://m.edsoo.ru/ff0a8a0a

Hocutenu snekrpuyeckux 3apsjios.

33 OnemeHTapHbii 3apsaa. Ctpoenue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnnoreka [HOK
COXPAHEHUS IIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha npuMeHEHHE bu6mmoreka [IOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €T0
36 cymiectBoBanus. IcTOUHUKH bubmorexa [JOK
y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUS PIEKTPUIECKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJISI Ha TIPOBOJHUKH 1
U AUDIEKTPUKHT"
39 DNEeKTpUYECKU TOK B MeTaJljax, bubnmnoreka [JOK
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuueckas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlabopartopHast pabota
41 "N3MepeHue u peryanpoBaHue CUITbI 0.5 bubmorexa HOK
| P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTpUYECKOE HAIIPSKEHUE.
bu6nmoreka [JOK
42 BoasT™metp. JIaboparopnas padota 0.5

"N3mepenue u peryiupoBaHue

https://m.edsoo.ru/ff0a9e14
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HanpspkeHus"

COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA.

bu6mmoreka [IOK

43
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3IEKTPUYECKOTO COMPOTUBIICHUS bubnmoreka [JOK
MPOBOJHUKA OT €T0 JIJIMHBI, TUIOIIA 1A https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTepuaa"
3aBUCUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa s yJacTka bubmmorexa [TOK
p ' i https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopuas pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT bubmorexa LHOK
> I P3P P, https://m.edsoo.ru/ff0aa04e
COINPOTUBIICHUS PE3UCTOPA U
HanpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U MTApaLICTBHOE
COCTUHEHUS TIPOBOTHUKOB
JlaGopatopHnas pabora "IIpoBepka
48 MpaBUJIa CIOKEHUS HAMPSHKEHUN TIPU bubnmnorexa [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA NIPU bubnuoreka [IOK
apajuIeTIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenwue 3a1a4y Ha IprUMEHEHHE
bu6nmoreka [JOK
50 3akoHa OMa 17151 pa3InyHOro

COCAUHCHU IIPOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a
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PaboTa 1 MOUTHOCTB JIEKTPHUECKOTO

bubmuorexa [JOK

51
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI u I1:40 }II)OCTI/I BHGKTpI/II:IeCKOFO 1 Bubmaorexa ITOK
P | H P https://m.edsoo.ru/ff0ab3e0
TOKA
DNEeKTPpUYECKHE LT U MTOTPeOuTenn
53 3IIEKTPUYECKOU SHEPTUHU B OBIT Bubmaorexa ITOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosiHHBIE MATHUTHI, KX bu6mmoreka [IOK
B3aHMOJIEICTBUE https://m.edsoo.ru/ff0abd2c
Ypok-uccnenosanue "M3yuenue bubnuorexa [JOK
55 . 1
I10JIE€H IIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0abea8
MarunuTtHoe nojie. MaruuTHoe 1oJie
56 3eMIIM U €ro 3HaYeHue JUIsl )KA3HU Ha bubnmorexa [IOK
A https://m.edsoo.ru/ff0ac3d0
3emiie
57 ITonroToBka K KOHTPOJIBHOU paboTe
58 Pa6ora ¢ Tekctamu o Teme bu6mmoreka [IOK
"TerutoBeie sBienusa'/BITP https://m.edsoo.ru/ff0acOba
KontponpHas pabota B  pamkax
59 MTPOMEKYTOIHOMN HUTOTOBOM
arrecrarmu/BIIP
OnelIT Opcrema. MaruuTHoe IIONe
60 JIEKT H‘{:CKOfO Toka MargutHoe bubmmorexa LOK
P https://m.edsoo.ru/ff0ac1d?2
T0JIe KaTYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHuTOB B
61 TexHuke. JJaboparopHas pabora 05 bubnnorexka [JOK

"N3yueHue neicTBUsI MATHUTHOTO
T0JIsl Ha MPOBOAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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62

63

DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA
Hcnonb3oBaHue a1eKTpoABUrareiaei B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpancmopre. JlabopaTopHas padorta
"KoHcTpynpoBaHue U u3ydeHue
paboThI AMeKTpoABHTATENS"

OnbiTel Papazes. 3aKoH

3JIEKTPOMArHUTHON UHIYKIIHH.
IIpaBuio Jlenna

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

64

Dnekrporeneparop. CriocoObl
MOJTyYEHUS SJICKTPUUECKON SHEPTUH.
DNEeKTPOCTaHIIMK Ha BO30OOHOBIISIEMBIX
WCTOYHUKAX SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

65

[ToBTOpeHME M 0600IIEHUE TIO TEME
"JJIeKTpUUECKUE U MAaTHUTHBIC
siBJIeHUS "

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

66

67

Pabora ¢ Tekcramu no Teme
"ITocTOSIHHBIN 1eKTpUYECKUI TOK"

Pabora ¢ Tekctamu o TeMe
"MarguTtHble SBiaeHus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

Pabota ¢ TekcTraMu o TeMe
"JJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

15
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9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
o
I':‘;l Tema ypoka Beero Kontpoabubie IlpakTuueckue 1/133‘?:}?1/15[ oﬁp::)q;z:z;i,enme
padoThI padoThI pecypeni

MexaHnueckoe ABHKEHHE. 1
MarepuanbHas Touka
Cucrema orcueta. OTHOCUTEIBHOCTh bubnunoreka LIOK

1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE
nBxeHue. CpesiHss 1 MTHOBEHHas! 1
CKOPOCTh
IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBUOKEHUS. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue
YCKOpEHUS Tella IpU 1 1 bubmuorteka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”
CBoboanoe nagenue Tei. OnbITh 1
Tlamunes
PaBHOMEpHOE ABMXKEHUE 110 1 bu6muoreka [JOK

OKPY’KHOCTH. Hepnon " 9acToTa

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

oOpaiueHus. JIuneliHas u yriosas

CKOPOCTH
10 LleHTpOCTpEeMUTETHHOE YCKOPEHHE
1 IlepBeiit 3akon HeroToHa. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewienue 3a1au Ha npuMeHEHUE bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Chuia ynipyrocri. 3akon T'yka https://m.edso:)_.lru/fanecaZ
16 Pemenue 3amgau o reme «Cuia
YIPYTOCTH
17 JlaGopaTtopHas pabota «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cra Tperms https://m.edSO(])_.[ru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubmuoreka [IOK
KO3 PHIIMEHTA TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reme "3aKOHEBI
21 Hprorona. Cuna ynpyroctu. Cuna bromorexa LIOK
} https://m.edsoo.ru/ff0afb8e
TPECHHS
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044
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HajacHus

VYpok-koHpepenius "J[BrkeHue Tel

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTuku"
Pentenue 3amaud mo teme "Cuiia
24 TSDKECTH Y 3aKOH BCEMUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBasg kocMHuU€ecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIbHOW TOYKH.

26 AoOcomoTHO TBEPIOE Teno. PaBHOBecHe bubmmoreka [JOK
TBEPAOTO TEJIA C 3aKPEILNIEHHON OCBIO https://m.edsoo.ru/ffOafe36
BpallleHus

27 MowmenT cunsl. LienTp TsxecTn

98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHH4eCcKOe OBIKEHUE bubmorexa HOK

. " ' https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTpomnbHas pabora no teme
30 "MexaHn4eCcKOe ABIKEHNE bubmorexa LIOK
N ’ https://m.edsoo.ru/ffOb06ec
B3aumopeiictue Ten"
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUsI UMITYJIbca. YTIPYroe u bubmmorexa [JOK
p Y o 24 https://m.edsoo.ru/ffOb07fa
HEYNpPYTroe B3auMOICHCTBHE
Pemenue 3agau no reme "3akoH but6mmoreka [IOK

32 "

COXpaHEHHUs UMITYyJIbCa https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-kordepennus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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JBUKEHUE B IIPUPOJE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTh bubmmorexa LIOK
P - https://m.edsoo.ru/ffob0a84
PaboTa CHIIBI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpeneneHue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHHH TeJja 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs13b SHEpruu U paboTHI.
[TorenuuanbHas SHEPTUS
Kunernueckas sueprus. Teopema o bubmmoreka [JOK
38 .
KMHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKE
40 JlaGopatopHas pabora «3yueHue bubmmnoreka HOK
3aKOHA COXPaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe TBMKEHHUE B €TO bubmmoteka IIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoneoaHus. bubnmnorexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuil U NPy KUHHBIN
MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb
44 nepuo/ia KojeOaHui OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 IIpeBpalenue 3Hepruu npu

MeXaHUYECKHX KOJIeOaHUAX



https://m.edsoo.ru/ff0b0a84
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46

JlaboparopHas pabota «Onpenenenue
YaCTOTHI M IEPHOIa KoJeOaHUi
NPYXKHHHOTO MasTHHUKa

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHu i
rpys3a, MOJBEIICHHOT0 K HUTH, OT
Macchl Tpy3a»

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

48

49

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoyieO0aHnsa U BOJIHEL"

Hrorosas pabora 3a 1 nmomyrozaue

bubnuoreka [IOK
https://m.edsoo.ru/ff0b25f0

50

Mexaunueckue Boiabl. CBOKWCTBA
MeXaHM4eCKUX BOJIH. [IpogosibHbIE 1
MOTIePEYHbIE BOJHBI

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

o1

Ypoxk-koudepenuus "MexaHnUECKHE
BOJIHBI B TBEpAIOM Teine. CelicMuyeckue
BOJIHBI"

52

53

3ByK. PacnipocTpaneHnue u oTpakeHue
3BYyKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

54

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

55

56

VYpoxk-koHpepennus "YapTpa3ByK u
uH(ppa3ByK B IpUpOJIE U TEXHUKE"
DNEKTPOMarHuTHOE IOJIE.
ONEeKTPOMAarHUTHHIE BOJIHBI

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe
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57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

Ypok-koudepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.

bubnmoreka [IOK

58
Hcnonp30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJISl COTOBOM CBSI3H"
VYpoxk-uccienoanue "M3yuenue
. bubnmoreka [IOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MOMOIIBI0 MOOMIIBHOTO TeliehoHa
Pemenue 3a1au Ha onpenencHue
60 YacCTOTHI ¥ JUIUHBI DJICKTPOMAarHUTHON
BOJTHBI
DeKTpOMarHuTHas IpUpoa CBETa.
61 Cko OI:JTL CBETa BOJHI{)OELIG CBOICTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCTIpOCTpaHEHHUE CBETA. 3aTMCHHUS bubmmorexa [JOK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 Pemenue 3a1au Ha MpUMEHEHHE bubmmorexa [TOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 ITpenomnenue cBera. 3aKOH bubmmnoreka [HOK
[IPEJIOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TotHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO Bubmmorexa [IOK
ytp https://m.edsoo.ru/ffOb3c5c
OTPaKEHUS B ONTHYECKUX CBETOBOAAX
JlabopaTtopHast pabota "HcciaenoBanue
66 3aBHCHMOCTH YTJIa MPETOMIICHHS

CBC€TOBOI'O JIy4da OT yIJjia MaJC€HUA Ha



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

rpaHuiie "BO31yX-CTEKJIO

Ypok-koupepenmus "Mcnonp3oBanue

67 MOJIHOT'O BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6nmoreka [IOK
68 JIunzer. O ecK
VHHSBL ITTHHECKA S THHSE https://m.edsoo.ru/ffOb3f2c
. bubnmoreka [IOK
69 [TocTpoenue nzodpaxe
TPOCHHE HIODPANCHII B JHH3aX https://m.edsoo.ru/ff0b444a
JlabopaTtopHast pabora "Ornpeznenenue
70 dox IC)HOFE aCSTOSIHI/IH u OI:ITHHGCKOﬁ bubmorexa [JOK
4 P . " https://m.edso0.ru/ff0b4206
CHJIBI COOMPAIOIICH JTUH3BI

71 Ypok-koHpepennus "OnTuueckue bubnnorexa [JOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK

P https://m.edsoo.ru/ff0b4684

73 Ypok-konpepentus "JlepexTs
3penusi. Kak coxpanuts 3penue”
Pa3znosxenue Genoro cBeTa B CEKTP.

72 Omnertel HetoToHa. CriokeHue bubmuoreka [IOK
CIIEKTpalbHBIX I[BETOB. /Jucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3oKEHUI0 OEI0ro CBETa B CHEKTP U

75 BOCIIPUSATHIO LIBETA MPEIMETOB ITPU UX bubmorexa [JOK

https://m.edsoo.ru/ff0c0e2a
HAOJI0/IEHUH Yepe3 IIBETOBHIE
bunbTpe"
76 Ypok-npaktukym "BoiHoBbIE

CBOMCTBA CBETA: TUCIIEPCHS,
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uHTepdepeHms u auppaxaus”

OmneiTel Pe3epdopa u mranerapHas

bu6nmoreka [IOK

77
MOJICJIb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
Hcnyckanue v moriouieHue cBeTa
79 atromoM. KBanTel. JInHeiiuaTnie bubmmorexa [IOK
) ’ https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-npaktukym "Habntonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTBHOCTE U €€ BUIbI bubmorexa [JOK
A s https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE TpEeBpaICHUsI. bubnunoreka LIOK
N3oTomnsl https://m.edsoo.ru/ff0clald
Pemenne 3a1a4 mo teme: bu6nmorexa LIOK
84
"PaguoakTuBHBIE peBpalieHus” https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Vpok-koupepennus "PagnoakTUBHEIS
86 I/ILS'I eHI/I:Ib BI;'I HUpOJE, MEIUIINHE bubmorexa HOK
i . PHPOJE, MEATIIHE, https://m.edsoo.ru/ff0c2126
TEXHHKE
SInepHbIe peakIuy. 3aKOHbI
87 c:x paHeHESI 3aHsI OBOT'O  MacCOBOTO bubmorexa HOK
P AL https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprusi CBsI3u aTOMHBIX siaep. CBs3b bubmmnoreka [JOK
MacChl U DHEPTUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amau mo reme "Snepubie

peakuun"
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Peakium cunTe3a u gelIeHus AACP.

bubnunoreka LIOK

90 "
Nctounuku sHeprun CosiHIla v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-koudepenuus "Anepuas
91 sHepreTuka. JlercTBus
PaAMOAKTUBHBIX U3ITyUYCHUH Ha KUBBIE
OpraHu3mal"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
92 TeMe "DIEeKTPOMArHuTHOE TOoJIe. bubnmnoreka HOK
DIIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBric sBneHus"
KoHTpoinbHas pabora 1o Teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanTtoBric sBncHus"
[ToBTOpEHME, 0O0OIICHUE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmorexa [JOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
B3aumopeiicTBue Ten
IToBTOpenue, o6ob6menue. Pemenne
95 acquliIHX 1 Ka4eCTBEHHBIX 3aJ1a4 110 bubmorexa [OK
P " " https://m.edso00.ru/ff0c2572
TeMme "TernnoBblie mpoiecchl
[ToBTOpenue, o6obmenHue. Pemenue
bubmmoteka IIOK
96 pacYeTHBIX U KaYeCTBCHHBIX 3a/1a4 110
" o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerioBbIX ABUTATENEH
[ToBTOpenue, o600IeHNE. Permenne
97 ACYETHBIX U KaYECTBEHHBIX 3a7a4 10 bubmorexa [JOK
P " | https://m.edsoo.ru/ff0c2b30
teMe "KIIJI anexkTpoycTaHOBOK
08 [ToBTOpenue, 060061IeHNE. bu6nunorexa LIOK

JlaGopatopHbie paboOTHI IO Kypcy

https://m.edsoo.ru/ff0c2c52
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"CseroBble gBiaeHud"

[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTAMU 110 TeME "3aKOHBI 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUSA
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MPOBEPSEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHHSI OCHOBHOI OBPA3OBATEJILHOM TPOTPAMMBbI
OCHOBHOI'O OBHIET'O OBPA30BAHUSA

7 KJIACC

IIpoBepsieMble NpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIi 00pa30BaTe/bHOI NPOrpaMMbl 0CHOBHOIO

Konx npoBepsiemoro
/i IPOBEp o011ero oopa3oBaHus

pe3yJabTaTa

1.1 HCII0JIb30BATh U3YUCHHBIC ITOHATHUSI

1.2 pasnuyaTh SABJICHHUS 10 OIMMCAHUIO HX XapaKTECPHBIX CBOICTB U Ha OCHOBE OIBITOB, ACMOHCTPUPYIOIINX HaHHOC

(bI/ISI/I‘IGCKOC SIBJICHUC

pacro3HaBaTh IPOSBIICHHE H3YYCHHBIX (DM3MYCCKHUX SBICHUH B OKDYKAIOIIEM MHpE, B TOM 4YHCIe (H3HMUEcKUe
13 SIBJIEHUS B IIPUPOJE, IPU ITOM IIEPEBOAUTDH MPAKTHUYECKYIO 3a7auy B y4eOHYIO, BBIAEIATh CYIECTBEHHbIE CBOWCTBA
(pu3HAKY) GU3MUCCKUX SBICHUH

OIUCBIBATh U3YyYCHHBIC CBOICTBa TeI U (bHSI/I‘ICCKI/Ie SIBJICHUSI, HUCIIOJIb3YS (1)I/I3I/I‘-IGCKI/IC BCJIMYUHBI, ITIPU OMNUCAHUN
1.4 IIpaBUJIbHO TPAKTOBATh (1)I/I3I/I‘IGCKI/II:I CMBICJI HCIOJB3YyEMbIX BCJIMYHH, HX 0003HAUCHUS | CIAUHHUIBI (1)I/I3I/I‘ICCKI/IX

BCJIIMYHH, HAXOIUTh q)OpMyJ'H)I, CBSA3bIBAIOIIUE NaHHYIO (1)I/I3I/I‘{€CKyIO BCIUMYUHY C APYIrMMHU BEIWYUHAMH, CTPOUTH
Fpa(i)I/IKI/I N3Y4YCHHBIX 3aBHCUMOCTEH (1JH31/I‘I€CKI/IX BCIIMYUH

15 XapaKTepu3oBaThb CBOMCTBa TCII, (bI/ISPI‘IGCKI/IC SBJICHUS U IPOLIECChI, UCIIOJIb3Ysl U3YYCHHBIC 3aKOHbI, IPU 3TOM JaBaTh

CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIHCHIBATh €0 MATEMATHUECKOE BBIPAXKEHUE

OOBSCHATH (hM3MYECKHE SIBICHMS, MPOLECCHl M CBOIMCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CHTYalMH MPaKTHUKO-
16 OPHMEHTHPOBAHHOIO XapaKTepa: BbIABIATh NPHYMHHO-CIIEICTBEHHbIE CBS3H, CTPOUTH O0BsICHEHHE U3 | — 2 JIOrHYecKux
11aroB ¢ onopoi Ha | — 2 n3y4eHHbIX CBOMCTBA (PU3NYECKUX SBJICHUH, PU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pewiaTh pacyéTHble 3a1a4u B 1 — 2 nefcTBHS, HCIIONB3Ys 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE (PM3NUECKUE BEIUUUHBI:
17 Ha OCHOBE aHAJIM3a YCJIOBHUS 3a/IauM 3alHCHIBATH KPATKOE YCJIOBHE, MOJICTABIATh (DH3UUECKUE BEIUYUHBI B (hOPMYIIbI
' M IPOBOAUTDH PAcyEThl, HAXOJUTh CHPABOYHBIC JAHHBIC, HEOOXOMUMBIE JUIS PELICHMs 3a]a4, OLECHHBATh PEaTMCTHY-

HOCTHb HOHyHCHHOﬁ (1)I/ISI/I‘ICCKOI\//I BCIIMYHUHBI

pacro3HaBaTh NpoOJIEeMbl, KOTOPbIE MOKHO PEIIMTh NPY HOMOILIM (PU3NUECKUX METOIOB, B OMHCAHUHM HCCIIEIOBAHUS
18 BBIZICISITh NIPOBEPSEMOE IPENOIOKEeHHe (TUIIOTe3y), Pa3iuyaTh W HHTEPIPETHPOBATH IONYYEHHBIH DPE3yNbTaT,
HAXOAUTb OIIHOKH B XOJI€ ONBITA, AEJIATh BBIBOJIBI [0 €r0 PE3yJIbTaTaM

MPOBOJUTH OMBITHI MO HAOMIOMCHUIO (PU3MYECKUX SIBICHUN WM (PU3MYECKUX CBOWCTB Tel: (hopMyIHpOBaATH
1.9 MPOBEPSIEMBIC TIPEIIIOTIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEMIOKEHHOTO 000PYIOBaHMS, 3aUCHIBATE X0/ OIMBITA H
(hOpMyITHPOBATH BBIBOIBI

1.10 BBITIOJIHSTH TPSIMBIE M3MEPEHHS C HCIOJNB30BAHMEM aHAIOTOBBIX M IHU(POBBIX MPHUOOPOB, 3aIHCHIBATH MOKA3AHHUS
' prOOPOB ¢ yUETOM 3aJaHHOI aOCOTFOTHOM MOTPEITHOCTH H3MEPEHUI

NPOBOJMTH HCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (DM3MYECKOH BETMYMHBI OT APYrOM C HCIIONB30BAaHUEM MPSMBIX
U3MEpEeHNil, y4acTBOBATh B IUNIAHUPOBAHMU Y4EOHOTO MCCIICIOBaHUS, COOMPATh YCTAHOBKY U BBINOJNHSATH U3MEPEHUS,
clienysl IPeUIOKEHHOMY IIIaHy, (PMKCHPOBATH PE3yJIbTAaThl MOTYYSHHOH 3aBUCUMOCTH (PU3MUECKMX BEMYMH B BHIC
NPeJUI0KEHHBIX Ta0IUI U IPa(hUKOB, eNIaTh BBIBOIBI 10 PE3YJIbTATaM MCCIICIOBAHMS

NPOBOJMTH KOCBEHHbIE M3MEPEHUsI (DU3MYECKHX BEIMYMH, CIEys NPEUIOKEHHONH MHCTPYKIMU: IPU BBINOJIHEHUH
U3MEpEHUil COOUpaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIYHCIISITH 3HAUCHUE HCKOMOM BEJIMUHHBI

1.13 CO0JTIOIaTh MIPABHUIIa TEXHUKH O0€30MaCHOCTH P paboTe ¢ 1TabopaTopHBIM 000PYIOBAHHEM

YKa3bIBAaTh MPHHIUIBI JCHCTBUS MPHUOOPOB M TEXHHYECKHUX YCTPOMCTB, XapaKTepPH30BATh MPHUHIIMIBI JCHCTBHS
114 M3y4YCHHBIX MPUOOPOB M TEXHHMUYECKHX YCTPONCTB C IMOMOIIBI0 WX OMMCAHMS, HCIOJIB3ys 3HAHUS O CBOWCTBAX
(hu3nuecKux BICHUI U HE0OX0ANMbIE (PU3NUECKIE 3aKOHBI i 3aKOHOMEPHOCTH

HPHUBOAUTL IPUMEpH! (HAXOAUTh MHPOPMALHUIO O MPUMEPaX) MPAKTUYESCKOTO UCIIONB30BAHUS (HH3NYECKUX 3HAHUH B
1.15 TOBCEJHEBHOW JKM3HH JUisi oOecriedeHusi OE30MacHOCTH MNpH  OOpalleHuH ¢ NpUOopaMM M TEXHHYSCKHUMH
YCTPOMCTBAMH, COXPAHEHHSI 3[J0POBbs M COOIIOACHNMSI HOPM SKOJIOTHYECKOr0 MOBEACHHUSI B OKPYIKAIOLICH cpejie

OCYLIECTBIISITH OTOOpP HMCTOYHMKOB HWH(OpManuu B ceTH HTEpHET B COOTBETCTBHHM C 3aJlaHHBIM TOWCKOBBIM
3alpOCOM, Ha OCHOBE MMCIOIIMXCS 3HAHUW M IMyTEM CPaBHEHHMS Pa3IMUHBIX MCTOYHHUKOB BBIACIATH WH(OPMAIHIO,
KoTOpast SIBJISIETCSI TIPOTUBOPEUHBON
WA MOXKET OBITh HEJOCTOBEPHOIT

UCTIONB30BATh IIPU BBIMOJHEHUN Y4YEeOHBIX 3aJaHUi HAYYHOIONYJSAPHYIO JIMTEPaTypy (U3HUECKOro COAEpKaHHMs,
1.17 CIPaBOYHBIE MaTepHallbl, pecypcesl ceTu VHTepHer, BianeTs npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus
HHGOPMALNHY U3 OJHOI 3HAKOBOH CHCTEMBI B IPYTYIO

1.18 co3/1aBaTh COOCTBEHHBIE KPATKHE MHCHMEHHBIC U YCTHBIE COOOLICHUS HAa OCHOBE 2 — 3 MCTOYHHMKOB HMH(pOpMAIMU




Kox nposepsiemoro

IIpoBepsieMble NpeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIi 00pa30BaTe/IbHOIi POrpaMMbl 0CHOBHOIO
o011ero od6pa3oBaHus

pe3yJbTaTa
(DU3MYECKOTO CONCPXKAHUsI, B TOM 4YHCIE IyOJMYHO JAENaTh KPAaTKHE COOOIICHUS O PEe3yJbTaTax IMPOSKTOB HIIH
Y4eOHBIX HCCIIEIOBAHMI, MPH 3TOM TIPaMOTHO HCIOJIB30BaTh H3YYCHHbIM MOHATHHHBIA ammapar Kypca (u3Hky,
COIPOBOXKAATH BBHICTYIIICHHE ITPE3eHTALHEH
IpPHU BBIMOJHEHUH yYEOHBIX MPOSKTOB M HWCCIIENOBaHUIl paclpelensiTs OOs3aHHOCTH B TIPYIIE B COOTBETCTBHHU C
1.19 MOCTABJICHHBIMH 3a][a4aMH, CJIC/IUTh 32 BBITOJHCHUEM TUIAHA JCHCTBHM, a[CKBATHO OICHUBATH COOCTBCHHBIN BKIIA] B

JACSATCIIbHOCTD I'PYIIIBI, BLICTPAUBATH KOMMYHUKATHBHOC B3aPIMOI[€ﬁCTBPI€, Y4YUTbIBasi MHCHUC OKPY>KarOLIUX

Kon nposepsiemoro
pe3yabTaTa

1.1

8 KJIACC

IIpoBepsieMble MpeAMETHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 001LIET0
o0pa3zoBaHus

HCIIOJIb30BATh NOHATHUA

1.2

pasinyath SBICHUS [0 ONMMCAHHIO HMX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JCMOHCTPUPYIOIINX IaHHOE
(usnueckoe sBICHHE

13

Ppacro3HaBaTh MPOSIBICHUE H3yICHHBIX (DH3UUECKHX SBICHUI B OKPYKAIOIIEM MHUPE, B TOM YHCIIC (HDU3HUCCKUE SBICHHS
B MPHPOJE, [P ITOM IIEPEBOAUTH NPAKTHICCKYIO 33134y B YUCOHYIO, BBIACIATH CYIICCTBCHHBIC CBOWCTBA (IIPU3HAKM)
(bu3nYeCcKUX SBICHUN

14

OINKUCHIBATh H3YYEHHBIE CBOMCTBA Ted M (YM3MYECKUE SIBICHHS, UCIONB3YS (H3MYECKUE BENMYMHBI, NPU ONUCAHUU
MPaBHIBHO TPAKTOBATh (PU3MUECKHI CMBICI UCIOJIb3yEMbIX BEIMYNH, 0003HAYCHHUS U €ANHUIbI (U3UUYECKUX BEJHYMH,
HAXOAUTh (OPMYJIbI, CBSI3BIBAIONIME NAHHYIO (M3MYECKYIO BEJIMYMHY C IPYTMMH BEIMYMHAMM, CTPOUTH TpauKu
N3Y4YCHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEIMYHH

15

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUECKUE SIBJICHUS U MPOLECCH, UCIONB3Ysl U3yYCHHBIC 3aKOHBI, IPH ITOM J1aBaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA M 3aIMCHIBATh €r0 MATEMATH4ECKOE BHIPAYKEHHE

1.6

0OBSACHATH (PM3NUECKUE TIPOLIECCHI M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIMi IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH PUYMHHO-CIIEICTBEHHbIE CBS3H, CTPOUTH OOBSCHEHUE U3 1 — 2 JIOrMYECKHX IIaroB ¢ MOMOIIbI0 1
— 2 N3yYEHHBIX CBOWCTBA (DM3MUECKUX SIBICHUH, QU3MICCKHUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemarb pacyéTHbIe 3a1a4u B 2 — 3 IEHCTBHUS, UCIIONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (PU3NIECKUE BEIUUNHBL:
Ha OCHOBE aHAJIM3a YCJIOBHS 3a/a4d 3allUCHIBATh KPATKOE YCIIOBUE, BBIABIATh HEJOCTATOK AAHHBIX JUIS PEIICHUS
3a1a4u, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOUMBIE 11 €€ pelIeH s, TPOBOJUTH PACUETHI U CPABHHUBATH MOITYyYEHHOE
3HaueHUE (PU3NUECKON BEIMUHHBI C M3BECTHBIMHU JAHHBIMH

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh HPU TOMOIIM (H3MYECKUX METOJOB, HCIIONB3Ys OIMCAHUE
WCCIIEOBAHUS, BBIICISATh NPOBEPSEMOE TPEANONOKEHHE, OLEHUBATh IPABHIBHOCTh MOPSAKA TPOBEICHHS
HMCCIICAOBAHMS, JIEIATh BEIBOJIBI

1.9

MIPOBOANTH OIBITHl 10 HAOJIOACHUIO (U3MYECKUX SIBICHUH WIM (U3HMYECKUX CBOMCTB Tel: (opMyIHpOBaTh
MIpOBEpsiEMbIE TPEAIIOI0KEHNS, COOUPATh YCTAHOBKY M3 IPEUIOKEHHOTO O00OPYHOBAaHUS, ONHCHIBATH XOJ ONbBITA U
(OpMyITHPOBATH BBIBOBI

1.10

BBINIOJHATE TIPSIMBIC W3MEPEHUSI C HCIIOJIB30BAHHEM AaHAIOTOBBIX INPHOOPOB M HATYNKOB (DU3UUECKHX BEJIWYHH,
CpaBHUBATH PE3YJILTATHI I3MEPEHHH C YUETOM 3aJaHHOI aOCOIFOTHOM MOTPEITHOCTH

111

NPOBOAUTL MCCJICAOBAHUE 3aBHCHUMOCTU OI[HOﬁ (bnanecr(oﬁ BCIIMYUHBI OT I[pyl"Oﬁ C HUCIIOJIb30BAHUEM IIPAMBIX
I/I3MepeHI/II‘/'IZ IUIaHUPOBATh HCCJIEAOBAaHUEC, COGHpaTB YCTaHOBKY W BBIIIOJHATE U3MEPEHUSA, CICAYS NPEIIOKECHHOMY
IUI1aHy, (bHKCHpOBaTB Ppe3yJIbTAaThI nonyquHoﬁ 3aBUCHUMOCTH B BHJIC Ta6J’[I/ILI u rpa(bm(os, JACJaTb BBIBOJbLI I10
pe3yJibTaTaM UCCJICAOBAHUS

112

NPOBOANUTHL KOCBCHHBIC W3MEPECHUS (1)H3H‘{CCKPIX BCJIMYUH: IJIAHUPOBATH U3MEPCHUS, COGI/IpaTB OKCIICPUMEHTAJIBHYIO
YCTaHOBKY, CJICAYsT npennox(eHHoﬁ WHCTPYKIUH, U BBIYUCJIATH 3HAYCHUE BEJIMYNHBL

1.13

CO0JTI01aTh IIpaBujia TEXHUKU 0e30MacHOCTH Tpu pa60Te C J'Ia60paT0pHBIM 060py11013aHHeM

1.14

XapaKTepUu30BaThb IPHUHIUIIBI ueﬁcmm{ H3Y4YCHHBIX l'[pI/I60p0B U TCXHHUYCCKUX yC’T‘pOﬁCTB C onopofx'l Ha UX OIIMCaHMu,
HCII0JIb3Ysl 3HAHUS O CBOMCTBax (1)H3H‘{CCKI/IX SIBJICHUW 1 HCO6XOJII/IMBIG (1)]/[37/[‘[60](1/[6 3aKOHOMEPHOCTHU

1.15

pacrio3HaBaThb NPOCTbIE TEXHUYCCKUE yc*rpoﬁc*rBa 1 UBMCPUTEIIbBHBIC l'lpl/l60pBI 10 CX€MaM U CXEMaTUYHBbIM pHUCYHKaM,
COCTAaBJIATH CXEMbI JJICKTPUICCKUX Lerneu ¢ TIOCJICAOBATEIIBHBIM U IapalICJIbHBIM COCAMHCHUEM JJIEMEHTOB, pas3jinyias
YCJIOBHBIC 0003HAYEHUS IJIEMEHTOB DJICKTPHUYCCKUX Lerneun

1.16

IPHBOAUTH HNPHMEpPH! (HAXOAUTh HH(OPMAIMIO O HPHMEpax) MPAKTHIECKOTO HCIONb30BaHHSA (DH3MUCCKHX 3HAHUH B




Kox nposepsiemoro
pe3yiabTaTa

IIposepsieMble MpeAMeTHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMbl 0CHOBHOIO 00111ero
o0pa3zoBaHus

MOBCETHEBHOM KU3HU ISt obecreueHus 0€30IIaCHOCTH pu O6paH_ICHI/II/I C HpI/I60paMI/I U TCXHUYCCKUMH yCTpOﬁCTBaMH,
COXpaHCHUS 3J0pPOBbsI U COGIIIOZ[CHPI}I HOPM 5KOJIOTHYCCKOT'O ITIOBCJICHUS B Opr)I(aIOIHCﬁ Ccpeac

1.17

OCYIIECTBIIATh MOUCK MH(pOpMALMU (HHU3UUIECKOTO COACpkaHHs B ceTh VIHTepHET, Ha OCHOBE MMEIOIIUXCS 3HAHUH U
myTéM CpaBHEHHUS OMOJHUTENBHBIX WCTOYHUKOB BBIACIATH MH(POPMALMIO, KOTOPAs SBJISETCS MPOTHBOPSYUBON HITH
MOYET OBITh HEIOCTOBEPHOMI

1.18

HCIIONIb30BaTh IIPU BBIIONHCHUH Y4YEOHBIX 3aJaHUi HaydHO-TOMYJISAPHYIO JIHTEpaTypy (GH3UYECKOro COIEp KaHUs,
CIIPaBOYHBIC MaTEpHalbl, PeCypChl ceTd MHTepHeT; BIaneTh NpuEMaMK KOHCIEKTUPOBAHUS TEKCTa, HPEOOpa3OBaHMA
nH(POPMAINH U3 OJHOI 3HAKOBOH CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE M KPAaTKUE YCTHBIC COOOIEHMs, 0000m1as WHPOPMALUI U3 HECKOJIbKHX
HUCTOYHUKOB (PU3HUYECKOrO COJCPXNKaHHs, B TOM 4YHCIC MyOJUYHO MPEACTABIATH PE3YNbTaThl IPOCKTHOW WIIH
HCCIIE0BATENBCKON JIEATEIbHOCTH, TPH 3TOM TIPaMOTHO HCIOJB30BaTh H3YYCHHBIH MOHATHHHBINA ammapaT Kypca
(HU3HKH, CONPOBOXK/IATH BBICTYIUICHUE NPE3CHTAINCH

1.20

TP BBINOJHEHUH y4eOHBIX MPOEKTOB M UCCIIEA0BAHUN (PU3NUECKUX MPOLECCOB PaCIIPe/iessiTh 00S3aHHOCTH B IPYIIIE B
COOTBETCTBUH C IIOCTAaBICHHBIMH 3aJlauaMH, CIECIUTH 32 BBHITOJHEHHEM IUIaHAa JCHCTBUH M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIIEHMBATH COOCTBEHHBIH BKJIAJ] B AE€ATEIBHOCTh IPYIIIIBI, BRICTPaNBaTh KOMMYHUKAaTHBHOE B3aHMOJICHCTBHE,
IPOSIBJISISl TOTOBHOCTH Pa3peliaTh KOHQIHKTHI

Kon
NpoBePsIEMOro
pe3yabTara

1.1

9 KJIACC

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOI
NMPorpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCII0JIb30BATh M3YYCHHBIC NOHATHUA

1.2

pasinyath SBICHUS [0 ONMMCAHMIO HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOLINX IaHHOE
(usnueckoe sBICHIE

1.3

Ppacro3HaBaTh MPOSIBICHUE M3yICHHBIX (DH3UYECKHX SBICHUIT B OKPYKAIOIIEM MHUPE, B TOM YHCIIC (HDU3HYCCKUE SBICHHS
B MPHPOJIE, TP 3TOM IIEPEBOAUTH NPAKTHIECKYIO 3a[a4y B YUCOHYIO, BBIACIATh CYIICCTBEHHbBIC CBOMCTBA (IPU3HAKH)
(uU3NYECKUX SIBICHUIA

14

OINMUCHIBATh H3YYEHHBIC CBOMCTBA Tl M (U3MUECKUE SIBICHHS, UCIONB3YS (H3MYECKHE BEIMYMHBI, TPU OMUCAHUH
MPABHJIBHO TPAKTOBATh (PU3MUECKHH CMBICIT HCIOJIb3YEMbIX BEJIMYHH, 0003HAUCHUS U SAMHUIIBI (U3NYECKUX BEJIMYMH,
HAXOAUTh (OPMYJIBI, CBSI3BIBAIONIME JAHHYIO (DU3MYECKYIO BEJIUYMHY C JPYTMMHU BEJIMYMHAMH, CTPOMTH TIpaduku
N3YYCHHBIX 3aBUCHMOCTEH (PM3MUECKUX BEIHYHH

15

XapaKTepu30BaTh CBOWUCTBA Tel, (PU3NUECKUE SIBJICHUS U MPOLECCH, UCIONB3Ysl U3yYCHHBIC 3aKOHBI, IPH ITOM JIaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIMChIBATh €T0 MATEMATHYECKOE BHIPAKEHHE

1.6

OOBSCHATH (PM3NUECKUE TIPOLIECCHI M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIMi IPAKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH MPUYMHHO-CIIEICTBEHHbIE CBS3H, CTPOUTH OOBSCHEHUE U3 2 — 3 JIOTMYECKHX IIaroB ¢ MOMOIIBIO 2
— 3 U3yYEHHBIX CBOWCTBA (HM3MUECKUX SIBICHUH, (DH3MUIECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemath pacyérHple 3aqaud (OMUpAKOIIMECs Ha CHCTeMy W3 2 — 3 ypaBHEHHii), HCIOJIB3Ys 3aKOHBI U (OPMYIIbI,
CBSI3BIBAIOIINE (PU3MUSCKUE BEITMUYMHBI: HA OCHOBE aHAIIM3a YCJIOBHS 3a/laud 3aIMChIBATH KPATKOE YCIIOBUE, BBISIBIATH
HEJOCTAIOLIMEe WIN M30BITOYHBIC NaHHbBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOAUMBIE ISl PELICHHS, NMPOBOIUTH
pacy€Thl ¥ OLICHUBATH PEATMCTUYHOCTh OJYYSHHOTO 3HAYCHHs (PU3NUECKON BEITMUHHBI

1.8

pacro3HaBaThb lTpO6J'I€MI>I, KOTOpBIC MOXHO pCeIINTh IIpU IIOMOIIN (bI/IBI/I'-IeCKI/IX MCTOAOB, HCIIONB3Ysl OIMCAaHUC
HCCIICAOBAHMS, BBIACIIATE IMIPOBEPIACMOC NPEAIIOJIOKCHUE, OLICHUBATL IPABUIIBHOCTL ITOPSAAKA ITPOBECACHHUS HCCIICAOBAHMS,
JICJIaThb BbIBO/bI, HHTCPIIPETUPOBATD PE3YJILTAThL HaGJ’IIO,HeHI/Iﬁ U OIIBITOB

1.9

IPOBOJUTH OIBITHI 0 HAOMIONCHUIO (PU3MYECKUX SBICHHUN MM (U3MIECKUX CBOKMCTB TEI: CAMOCTOATENBHO COOHMpPAaTh
YCTaHOBKY M3 H30BITOYHOTO Ha00pa 000pyJ0BaHHUS, OUCHIBATE XOJ OIIBITA U €T0 PE3YIIbTAThI, (POPMYIIHPOBATH BHIBOJIBI

1.10

MIPOBOJHUTH NMPU HEOOXOAMMOCTH CEPHIO HPSIMBIX M3MEPCHHH, ONpelessisi CpeiHee 3HAUYCHHE MU3MepsieMOil BEINYHHBI
(oxycHoe paccTosinue coOuparomei JIMH3bI), 000CHOBBIBATh BHIOOP criocoda n3MepeHHs (H3MEpUTENIbHOTO Nprbopa)

111

MIPOBOJUTH HCCIIEJOBAHNE 3aBUCUMOCTEN (DM3MUYECKHUX BEIUYUH C MCIIOJIb30BAHUEM NPSIMBIX U3MEPEHHH: INIAHUPOBATh
UCCJIEZI0OBAaHUE, CAaMOCTOSITENBHO COOMpATh YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH
(bu3nUecKux BEJIMYMH B BUJIE TalJIuLL




Kon

MPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/bHOI
NMPOorpamMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl

u Fpa(i)I/IKOB, JICJIaTh BbIBO/IbI 110 PE3YyJibTaTaM UCCJICAOBAHUSL

112

IIPOBOANTH KOCBCHHBIC W3MEPCHUS (I)I/I3I/I‘ICCKI/IX BCJIMYUH: IJIAHUPOBATL U3MEPCHUS, COGI/IpaTL SKCIICPUMCHTAJIbHYIO
YCTaHOBKY M BBIIIOJHATL H3MEPCHUS, CIICAYS HpeZ[IIO)KCHHOﬁ UHCTPYKIHUH, BBIYUCIIATH 3HAYCHUE BCIIMYUHBI U
AHAJIM3UPOBATH I1OJIYYCHHBIC PE3YJIbTATHI C y‘IéTOM 3a£[aHHOﬁ IIOrpeIIHOCTHU H3MepCHHﬁ

1.13

coOMoIaTh IPaBIIIa TEXHUKH 6€30I1aCHOCTH IPH paboTe ¢ JIAG0PATOPHBIM 000PYTOBaHHEM

1.14

pa3jimyaTb OCHOBHBLIC IIPU3HAKU HU3Y4YCHHBIX q)I/ISI/I‘{ecKI/IX MOJIETICH: MaTepuaJibHas TO4Ka, a0COIIOTHO TBépIIOC TECII0,
TOYCYHBINH UCTOYHUK CBCTA, JIy4, TOHKasl JINH34, IUIaHCTapHasi MOJICJIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOI'O siipa

1.15

XapaKTepu30BaTh NPHHIMIBI JEHCTBUS U3YYSHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB C ONOPOH HAa WX ONMMCAHUS,
UCIIOJIb3Ysl 3HAHMS O CBOMCTBAX (hM3MYECKUX SIBJICHUN U HEOOXOqUMbIe (hH3HUECKHE 3aKOHOMEPHOCTH

1.16

HCIIONIb30BaTh CXEMBI M CXEMATHYHBIC PUCYHKH HM3YYCHHBIX TCXHHYECKHX YCTPOHCTB, HM3MEPUTENBHBIX MPHOOPOB U
TEXHOJIIOTHYECKUX MPOLECCOB IMPH PEUICHHH Y4eOHO-NPAKTHYECKUX 3a1ad, ONTHYECKHE CXEMbI IS MOCTPOCHHS
1300pakeHHI B IJIOCKOM 3epKajie i cOOMparoliei JINH3e

1.17

[PUBOAUTE MPUMEPHI (HAXOAUTh MH(GOPMALHIO O NPUMEpPax) MPaKTHICCKOrO HCIIONB30BaHHS (PU3MYCCKUX 3HAHUI B
MTOBCEIHEBHOM KH3HU sl 0OecredeHus 6e30MacHOCTH MpU OOpAIleHUH ¢ TPUOOpaMH U TEXHUYECKHUMHU YCTPOUCTBAMH,
COXPAHEHHSI 3[0POBbS U COOIIOICHMS HOPM SKOJIOTHYECKOTO MOBEACHHUSI B OKPY)KAOIICH cpefe

1.18

OCYIIECTBIISITh MOUCK HMH(pOpMALMU (U3MUECKOTO COIAEP)KaHUs B CEeTH VHTEpHET, caMOCTOSTENBHO (OpMyIHPYs
MIOMCKOBBIN 3aMpoC, HAXOMUTh MYTH OINpPEeNeH s JOCTOBEPHOCTU MOIYYEHHOH MH(POPMALMKM Ha OCHOBE MMEIOIIUXCS
3HAHUI U JOTIOJIHUTENbHBIX HCTOYHUKOB

1.19

UCIIOJB30BaTh INPHU BBINOJIHEHUM Y4YEOHBIX 3aJaHMI HAYYHO-NOMYJSIPHYIO JIUTEPAaTypy (U3HUYECKOro conepiaHus,
CIpaBOYHBIE MaTEepHalIbl, pecypchl ceTd MHTepHeT; BnajeTh NpuéMaMHu KOHCHEKTHPOBAHHS TEKCTa, NpeoOpa3oBaHus
rHPOPMAIIMU U3 OJJHOI 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE MH(OPMALMU M3 HECKOJIBKHX MCTOYHHKOB
(bu3nUecKoro conepkaHusi, MyOJIMYHO MPEACTABIATh PE3yJbTAaThl MPOSKTHON MM HCCIIENOBATEILCKON ASSTENbHOCTH,
IIPY 9TOM I'PaMOTHO HCIIOJIB30BATh M3YYCHHbIH MOHATHHHBIN ammapaTr U3y4aeMoro pasjena (GU3UKH U CONPOBOXKIATH
BBICTYIUICHUE NPE3EHTALMel ¢ y4€TOM OCOOCHHOCTEeH ayJUTOPUH CBEPCTHUKOB

1.21

P BBIMOJHEHUH y4EOHBIX MPOEKTOB M UCCICAOBAHUN (PU3NUECKUX MPOLECCOB PaCIpeiensTh 00S3aHHOCTH B IPYIIIE B
COOTBETCTBUH C IIOCTABJICHHBIMH 3a/lauaMM, CICIUTh 3a BBINOJHEHHEM IUIaHAa JEHCTBUN M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLICHUBATH COOCTBEHHBII BKIIA/ B IEATENbHOCTD IPYIIIBI, BRICTPAUBATh KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE,
IIPOSIBJISSI TOTOBHOCTB Pa3pelaTh KOH(GIHMKTHI

MMPOBEPAEMBIE JIEMEHTbBI COJAEPXKAHUSA

7 KIIACC
Kon Kon
IIpoBepsieMble 3J1eMEHTbI COJePKAHUS
paszena JJ1eMeHTa
®HN3UKA U1 EE POJIb B TO3HAHUN OKPYKAIOIIET'O MUPA

11 Oduszuka — Hayka o mpupope. SBnenus npuponbl. DusMueckue SBICHUS: MEXaHWYECKHE, TeIUIOBHIE,
' 9JIEKTPUYECKUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIC

12 Odusnueckne BennuuHbl. V3mepenne ¢usnueckux Benuun. Ousnueckue npubdopsl. [lorpenHocts n3MepeHuii.
' MexayHapoaHas CHCTEMa eMHHIL

13 EcrecTBeHHOHAYUHBIH METOJ MO3HAHUS: HAOJIOIEHUE, TIOCTAHOBKA HAYYHOI'O BOIPOCA, BHIIBU)KEHUE TUIIOTES,
' 9KCIICPUMEHT MO MTPOBEPKE I'MIOTE3, 00BSICHEHHE HAOII0aeMOT0 SIBJICHUS

1 = o
1.4 Onucanne GU3MIECKUX SBJICHUHN C IIOMOIIBIO MOJIeTIeH
[IpakTiueckue paboTHI:
15 W3mepenne paccTosHUI.

Wzmepenne o0bEMa KUIKOCTH U TBEPOrO Tena.




Kon Kon
e 1eMeHTa IIpoBepsiemMble 3JIeMEHThI COAEPKAHUSA
OmnpezeneHue pa3MepoB MajbIX Tell.
H3mepenue TemnepaTypbl IPU MOMOLIH JKHIKOCTHOTO TEPMOMETPA U JaTYMKa TEMIEPATyphl
TTEPBOHAYAJIbHBIE CBEJIEHN O CTPOEHUU BEILIECTBA
21 CrpoeHue BemecTBa: aTOMbl M MOJICKYNBI, WX pa3Mepbl. OTBITHL, IOKa3bIBAIOIINE AWCKPETHOE CTPOCHUE
' BEIIECTBa
99 JIBrxeHue 4actul BemecTBa. CBA3b CKOPOCTH ABIKEHHS YacTHIl ¢ TemiepaTypoil. bpoyHoBckoe nBuxkeHue,
' mpdysns
2.3 B3aumozeiicTBie yacTHI] BEIECTBA: IPUTSHKEHUE U OTTAIKUBAHHE
ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHHE TIa30B, JKUIKOCTEH M TBEPIBIX (KPUCTAUIMYECKUX) Tell.
2.4 B3auMocBsI3b MeX1y CBOMCTBAMM BEIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX M UX aTOMHO-MOJEKYJISPHBIM
2 CTPOCHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[pakruueckue paboThI:
OreHKa uaMeTpa aToMa MeToI0M psijioB (¢ Ucmoab3oBaHueM (ororpaduii).
2.6
OmnBITH 110 HAOIIOACHUIO TEIIOBOI'O PACIIUPEHHS Ta30B.
OnbITHI 10 OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHUS
JIBIOKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexanuueckoe JBIKeHHEe. PaBHOMEPHOE U HEPAaBHOMEPHOE JIBIKECHHE
3.2 Ckopoctb. CpenHsisi CKOpoCcTh IPY HEPAaBHOMEPHOM JIBIKEHHHU. Pacuér myTH u BpeMeHH ABMKEHUS
33 SIBiienne wHepryMH. 3aKOH MHEpLUUH. B3anmMosneiicTBie Tea Kak MMPUYMHA MU3MEHEHUS] CKOPOCTH JBIDKCHUS TEIl.
' Macca kak Mepa HHEPTHOCTH Tella
34 [TnotHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00bEMA BellecTBa
35 Cuita KaK XapaKTepUCTHKA B3aUMOCHUCTBHS TE
3.6 Cuna ynpyroctu u 3akoH ['yka. Mi3MepeHue criibl ¢ MOMOIIBI0 JTUHAMOMETPA
3.7 SIBiieHne TATOTEHHS M cuila TshkecTr. CHila TsDKeCTH Ha JpYyruX IuaHerax. Bec Tenma. HeBecomocts
3.8 Cuna Tpennsi. TpeHne CKONbKeHUS M TPEHHUE MOKosl. TpeHne B IpUpojie M TEXHUKE
3 3.9 CroxxeHne CUII, HalpaBJIEHHBIX IO OJJHOM MpsiMOii. PaBHOEHCTBYOIIAs CHIT
[paktuueckue paboThI:
OnpezeneHne CKOpOCTH PaBHOMEPHOTO JIBHKEHHUS (IIApUKa B KUAKOCTH, MOJEIH HIEKTPHUECKOr0 aBTOMOOHIIS
3.10 n tak panee). OnpeneneHue cpeiHed CKOPOCTH CKOJbXKEHHMS Opycka WM IIapuka 10 HAaKJIOHHOM
wiockocTd. Onpezienenne MIOTHOCTUH TBEPAOro Tena. ONbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb PACTSHKEHUS
(meopManyu) NPYKUHBI OT HPHIOKEHHOH CHIIBL. OIBITHI, JEMOHCTPHPYIOIINE 3aBUCHMOCTh CHIIBI TPEHHS
CKOJIB)KEHUSI OT Beca TeNa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH
311 ®duznueckue SBICHUS B MPHPOJIE: IPUMEPHI JBIKEHUSI C Pa3IMYHBIMUA CKOPOCTSMH B J)KUBOW M HEXHMBOW HPHPOJIE,
' JISWCTBHE CHJIBI TPEHHUS B IPUPOJIC U TEXHUKE
3.12 TexHUYeCKHe yCTPOWCTBA: JUHAMOMETP, MTOIIHITHUKHI
JABJIEHUE TBEP/IBIX TEJI, )KMJIKOCTEI U 'A30B
4.1 JlaBnenue TBEpoOro Tena. CoocoObl yMEHBIICHUS ¥ YBEJIMUYCHHS TABICHHS
4.2 JlaBrienune raza. 3aBUCHMOCTD JIaBJICHUS Ta3a OT 00bEMa, TEMITepaTyphl
4.3 Iepenaya naBieHus: TBEPABIMH TEIAMH, XHUIKOCTAMH M razamu. 3akoH [lackans. [THeBMaTH4ecKre MalInHbI
4 44 3aBUCHMOCTD JIABJICHUS JKHIKOCTH OT TiayOuHBL. ['mapocratmdeckuii mapagokc. CooOInarommuecss COCyIbI.
I'uapaBnnueckue MeXaHU3Mbl
45 Atmocdepa 3emnu u atMochepHOe naBiIeHUE. [IpUUUHBI CyIecTBOBAaHMUS BO3AYIIHOH 060109k 3eMimn. OmbIT
' Toppuuemi. 3aBUCUMOCTb aTMOC(EPHOT0 AABJICHUS OT BBICOTHI HaJl yPOBHEM MOpSI
4.6 H3mepenune atmocdepHoro nasnenus. [Ipubopsr ais u3mepeHus arMocepHOro JaBiIeHUsT
4.7 JlelicTBre KMIKOCTH W Ta3a Ha IMOTpYy)KEHHOE B HHUX TeJo. BelTankuBaromas (apXuMmenoBa) cuiia. 3aKoH




Kon Kon
e 1eMeHTa IIpoBepsiemMble 3JIeMEHThI COAEPKAHUSA
Apxumena
4.8 [InaBanue Ten. Bo3ayxoriaBaHue
[IpakTuueckue paboTHI:
HccenenoBanne 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOW B KUIKOCTh 4acTH Tena. OnpeeneHue
49 BBITAIIKABAIOIICH CHIIBI, JEHCTBYIOIIEH Ha Telo, IMOTPYKEHHOE B JKHUAKOCTb. [IpoBepka He3aBUCHMOCTH
BBITAIIKABAIOIICH CHJIBI, JICHCTBYIOIIEH Ha TENO B KHIKOCTH, OT Macchl Tena. OIBITHI, JEeMOHCTPHPYIOIINE
3aBUCUMOCTD BBITAIKUBAIOIICH CHIIbI, JACHCTBYIOLICH Ha TENO B JKMIAKOCTH, OT 00BbEMa NOrpyXKEHHOW B
JKUJKOCTh YacTH Tella W OT IUIOTHOCTH XHUAKOCTH. KOHCTpynpoBaHHME apeomeTpa MM KOHCTPYHpPOBAaHHE
JIOZIKM U OTIpeJieNieHne e€ rpy30I0AbEMHOCTH
4.10 ®dusnueckue ABICHUS B PUPOJE: BIUSHUE aTMOC(HEPHOro 1aBJICHHs HA XKUBOI OPraHU3M, IUIaBaHHUE PbIO
411 TexHHYECKHE YCTPOWMCTBA: COOOIIAIONIMECS COCY/bl, YCTPOMCTBO BOAOMNPOBOJA, THIAPABIMYECKHN Ipecc,
' MaHOMETp, 6apoMeTp, BEICOTOMEP, MOPLIHEBOH HACOC, ApEOMETP
PABOTA, MOIIHOCTb, DHEPI'M
51 Mexanunueckas padbora
5.2 MexaHuueckast MOIIHOCTh
53 [IpocTbie MEXaHU3MBI: pblyar, 0J0K, HAKIOHHAsS IUIOCKOCTh. [IpaBuiIo paBHOBeCHs pbluara
54 [IpumeneHne npaBuiIa paBHOBECHS pblvara K OJIOKy
55 «3o10TOE IpaBmIIO» MexaHUKU. KoadduimenT nonesnoro aeicTBust MexaHu3MoB. [IpocTeie MexaHH3MEBI B OBITY
' U TEXHUKE
5.6 [loreHnuanbpHas SHEPTUU Tela, HOAHATOTO Hasl 3eMIEn
5 5.7 Kunerndeckast sHeprHst
5.8 [MonHas MexaHuueckas FHeprust. 3aKOH U3MEHEHUsI U COXPAHEHHUsT MEXaHUUECKOH SHEPIUU
[pakruueckue paboThI:
5.9 OmnpenenieHre  pabOTBIl  CHJIBI  TPEHUS TP PaBHOMEPHOM  JBIDKCHHHM TeJla IO TOPU3OHTAJIbHOU
nosepxHoctu. Mccnenosanne yCIOBUH paBHOBECUS peryara. Msmepenue KILA HAKJIOHHOI
IockocTu. V3ydeHune 3akoHa COXpaHEHUS! MEXaHMYECKOW SHEPTUU
5.10 ®dusnyeckre SBICHUS B IPUPOJIE: PhIYark B TEJIe YeIOBEKa
511 TexHU4YeCKHEe YCTPOWCTBA: pbIUar, MOABIIKHBIN W HEMOABHMXHBIA OJOKHM, HAKIOHHAS IUIOCKOCTh, MPOCTHIE
' MEXaHHU3MbI B OBITY
8 KJIACC
Kox
or Drome leMeHTa IIpoBepsieMbIe 31€eMeHTHI COIEPKAHUS
TEITJIOBBIE SBJIEHU
61 OCHOBHBIE TIOJIOXKEHHSI MOJICKYJIIPHO-KWHETHUECKOH TEOpHM CTPOCHHWsI BemlecTBa. Macca W pa3mepbl
' MoseKyJl. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHOKMHETHYECKOM TEOpHU
6.2 Mopgenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOT0 COCTOSIHUI BelecTBa. Kpuctamuinueckue 1 aMmopdHbIe Tena
6.3 OOBsiCHEHHE CBOMCTB Ta30B, )KUAKOCTEH W TBEPMABIX TEJl Ha OCHOBE IMOJIOXKECHUH MOJICKYJIIPHOKHHETHYECKON
) TEOpUH
6
6.4 CMaurBaHME U KallWUISIPHBIC SBICHUS
6.5 TeruioBoe pacipeHue u cxxaTue
6.6 Temneparypa. CBs3b TEMIIEPATYPhI CO CKOPOCTBIO TEIUIOBOTO JBMKCHUS YaCTHIL
6.7 Buytpennsis sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPIHH: TEeIUIoNepeada i COBEpILICHUE PaboThI
6.8 Buibl Temonepenayun: TEMIONPOBOIHOCTb, KOHBEKIINS, U3IIYyUCHUE
6.9 KoanduecTBo TennoThl. Y enbHas TEIIOEMKOCTE BEIeCTBa




Kon pa3nesa

Kon
3JIEMEHTa

6.10

IIpoBepsieMble 31eMeHThI COlEPKAHUS

Tem000MeH 1 TEIUIOBOE paBHOBECHE. Y paBHEHHE TEILIOBOTO GajaHca

6.11

IlraBnenue u OTBEPACBAHNUC KPUCTAJUIMICCKUX BCIICCTB. VY enpHas TEIUIOTA IUIABJICHUS

6.12

Hap006p3.30BaHI/Ie n  KOHACHCaIWs. MCHapCHI/IG. Kunenwue. VYnenpHast Temora Hap006pa3013aH1/1$1.

3aBUCHMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13

BnaxuocTs Bo3ayxa

6.14

3Hepr1/m TOIUTMBA. Y [IeIbHAS TEIUIOTa CcropaHust

6.15

Mpunnunsr pabotsl TemioBbix apurateneit KI1J[ temmoBoro nsurartesns. TenjoBble JBUraTteld U 3aliuTa

OKpYKaromeil cpenbl

6.16

3akoH COXpaHCHHUSI U IIPEBpaAllCHUs SHEPI'UU B TCIJIOBBIX IIpOLECCax

6.17

[Ipaktuueckue paboThI:

OmnBITH 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJIIPHOTO TIPUTSDKEHHS.

OIBITHI 110 BbIpallliBaHUIO KPUCTAJJIIOB HOBap€HHOI>’I COJIM WJIM caxapa.

OIBITHI 110 HaGH}OI[CHI/IIO TCIUIOBOI'O paCclIUpEHUs ra3os, JKHJIKOCTEH U TBépZ[BIX TCII.

OnpeﬂeneHHe JaBJICHUS BO3/yXa B bayione mnpuna.

OmnbIThI, IEMOHCTPHUPYIOLIIE 3aBUCUMOCTD JaBJICHHS BO3/yXa OT €ro 00bhEéMa 1 HArPEBAHUS HIIH OXJIAXKICHHUS.

HpOBCpKa TUIMOTE3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI cToyiouKa JKHUOKOCTU B TepMOMeTpH‘IGCKOﬁ pr6K€ oT

TeMIIEpaTyphbl.

Ha6J'IIOI[€HI/IC HU3MCHCHUA BHyTpCHHeﬁ OHEPIruu Tejia B pE3yJibTaTe TCIuIonepeaaiu u pa6OTI>I BHCIIHUX CHIIL.

HccnenoBanue siBIeHAs TEINIO0OOMEHA MPH CMEIINBAHUN XOJIOHOM U TOpstuei BOIBI.

OHpCI[CJ'ICHI/IC KOJIM4YECTBA TCIUJIOTHI, ITOJIYYEHHOT'O BOJIOM pu TEIJI000MEHE ¢ HarpeTbiM METAJUIMYECKUM

HAJIUHAPOM.

OHpCI[eJ'ICHI/IC yI[eJTLHOﬁ TEIJIOEMKOCTH BEILIECTBA.

HcenemoBanue nporecca UCIapeHust.

OrmpeneneHne OTHOCHTENBHON BIQKHOCTH BO3IyXa.

OrnpeieneHye yAeIbHOI TETUIOTHI MIABICHHS JIbJIA.

6.18

Ousndeckie SBICHAS B IMPUPOLC: IIOBEPXHOCTHOE HATSIKCHHE W KAIMIULIPHBIC SBICHHUS B TMPUPOJIE,
KpUCTaJUIBl B mpupone, maitydeHne ConHia, 3aMep3aHne BOZOEMOB, MOPCKHE OpH3bI; 00pa3oBaHHE POCEHI,

TyMaHa, UHCS, CHCra.

6.19

TexHuueckue yCTpOfICTBaI KalmuJusipbl, OPUMEPHI HCIOJIb30BAHUS KPHUCTAJIOB, )KPIZ[KOCTHLIP‘I TEPMOMETP,
JAaTYUK TEMIIEPpATypbl, TEPMOC, CUCTEMA OTOIUICHUS AOMOB, TUI'POMETPHBI, ICUXPOMETP, IapoBast Typ6I/IHa,

JABUT'ATCJIb BHYTPCHHETO CrOpaHusl.

DJIEKTPMYECKUE 1 MATHUTHBIE SIBJIEHUA

7.1 Onexrpuzanus Tei. J[Ba poja dIeKTPHUYECKHX 3apsiioB

72 BzaumoneiictBue 3apsikeHHbIX Tell. 3akoH KyioHa (3aBUCHMOCTH CHJIbI B3aUMOJEHCTBUS 3apsDKEHHBIX TeNl OT
] BEJTMUMHBI 3aPSI0B U PACCTOSHIUS MEKLY TeIaMi)

7.3 Onexrpudeckoe moiue. Hampsok€HHOCTH diiekTpuueckoro mnouist. IIpUHLIMIT CyNEepro3uIMU HIEKTPUUECKUX




Kon pa3nesa

Kon

IIpoBepsieMble 31eMeHThI COlEPKAHUS

3J1eMeHTa
moJieii (Ha Ka4eCTBEHHOM YPOBHE)
74 Hocurenun anekTpudeckux 3apsioB. DIeMEHTapHbIH dnekTpudeckuil 3apsaa. Crtpoenue aroma. [IpoBoAHUKH 1
' JIMTIEKTPUKH
7.5 3aKOoH COXpaHEHHS ICKTPUYECKOr0 3apsia
7.6 OnekTpuueckuii TOK. Y CI0BHUS CYIIECTBOBAHMS JIEKTPUUYECKOr0 TOKA. FICTOYHMKY IOCTOSHHOT'O TOKa
77 JIeHCTBYS ANIEKTPUUECKOrO TOKA (TEIJIOBOE, XUMUUECKOE, MATHUTHOE). DJIEKTPHYCCKHN TOK B JKHIKOCTSAX U
' rasax
7.8 Onekrpudeckast uenb. Cuiia Toka. DIEKTPUUECKOE HAPSHKEHNE
7.9 ComnpoTHBIICHHE IPOBOIHUKA. Y IEIbHOE CONPOTHBIICHNE BEIIECTBA
7.10 3akon OMa ju1s yuacTKa Lenu
7.11 INocnenoBarensHOE U MapalieibHOE COEANHEHUE IPOBOIHIUKOB
7.12 PaboTa 1 MOIIIHOCTB ANIEKTPHUYECKOro TokKa. 3akoH Jlxoysis — Jlenia
7.13 DeKTpuvecKHe e U MOTPEOUTENN AIEKTPUIECKOi SHeprun B ObiTy. KopoTkoe 3ambikaHue
7.14 IMocrosiHHbIE MarHUTHL. B3anMoelicTBHE MOCTOSIHHBIX MArHUTOB
7.15 MaruauTHOE nose. MarHutHoe 1osie 3eMIIU 1 ero 3HaYCHUE IS J)KU3HU Ha 3emiie
7.16 OmeiT Opcrena. MarHUTHOE TOJIE IEKTPHUYECKOrOo TOKa. [IprMeHeHne 2IeKTpPOMArHuTOB B TEXHUKE
717 JlelicTBHE MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUIaTENb MOCTOSHHOTO ToKa. Mcnonb3oBanue
' ICKTPOJBHUTATENCH B TEXHUYECKUX YCTPOMCTBAX M Ha TPAHCIIOPTE
7.18 Oneitel Papazes. SBnenue anexrpoMarautHoi nHaykuu. [Ipasuno Jlenua
719 Onekrporenepatop. CrnocoObl MOMyYECHUs] SJACKTPUUYCCKONW SHEPTrUH. DJICKTPOCTAHIIUU HAa BO30OHOBISIEMBIX
' HCTOYHUKAX DHEPTHU
[pakTuueckue padoOTHI:
OnbITHI 110 HAOIOAECHHIO IEKTPU3ALUK T MHIYKIUEH U IIPU CONPHUKOCHOBEHUH.
HUccnenoBanue AEHCTBUS SJICKTPHYECKOTO OIS Ha IPOBOIHUKH U IAJICKTPUKH.
COopka u rpoBepka paboThI 3JIEKTPUYECKOH [IEMH OCTOSIHHOTO TOKa.
V3mepeHue U peryaupoBaHHE CHIIBI TOKA.
W3mepeHue U peryaupoBaHHue HaNpsHKEHUSL.
HccnenoBaHne 3aBHCHMOCTH CHJIBI TOKa, WAYLIETO Yepe3 PE3HUCTOp, OT CONPOTHBICHUS PE3NUCTOpa W
7.20 HaNpsDKEHUS Ha PE3NCTOpE.

OHLITBI, JACMOHCTPUPYIOIIUE 3aBUCHUMOCTH DJJICKTPHUYECKOI'O COIIPOTUBIJICHUS IPOBOJHHUKA OT €ro AJIHHBI,

TIom@ay monepeyHoro CEYeHus U MaTepurasia.

[poBepka mpaBuIIa CI0KEHHUsT HAPSDKSHUH MPHU MOCIIEIOBATEIbHOM COSAMHEHHH JIBYX pe3ucTopoB. [IpoBepka
MIpaBWJIa JJIsl CHIIBI TOKA TIPH MapaJuIeIbHOM COSIMHEHHH pe3ucTopoB. OnpenencHue paboThl JIEKTPUIECKOTO
TOKa, HAyHmero uepe3 pe3ucrop. OnpeneneHne MOIIHOCTH 3IEKTPHYECKOTO TOKA, BBIACIAEMON Ha
pesucrope. MccreoBanue 3aBHCHUMOCTH CHJIBI TOKAa, MIYIIEr0 Yepe3 JIaMIOYKy, OT HaIlpsOKCHUS Ha
Heil. Onpenenenne  KIIJI  marpeBartens. MccriemoBaHnme  MarHWTHOTO — B3aMMOAEHCTBUS  ITOCTOSHHBIX
MarHuToB. M3ydeHue MarHuTHOTO ToJIst MMOCTOSTHHBIX MarHuToB npu HX 00beIUHEHUT
u paznerneHuu. MccnenoBanne  SWCTBUSL  DIEKTPUYECKOTO TOKAa HA  MAarHUTHYIO — CTpesky. OTBITHI,
JIEMOHCTPUPYIOLIHE 3aBHCUMOCTb CHJIBI B3aMMOACHCTBUS KAaTYIIKH C TOKOM M MarHuta OT CHJIBI TOKa H
HaNpaBJICHUs TOKa B  Karyiike. Mi3ydeHume  neificTBHS  MarHMUTHOTO TOJsl Ha  HPOBOIHUK €

TokoM. KoHCTpynpoBanue u usydeHue paboTbl anektpoasurarens. Msmepenue KIIJ snekrpopBuratenbHoi




Kon

IIpoBepsieMble 31eMeHThI COlEPKAHUS

Kon pa3nena 3J1eMeHTa
yCTaHOBKH. ONBITHL 110 HCCJIENOBAHUIO SIBJICHHS HJIEKTPOMArHUTHOM MHAYKLHMH: HCCIIENOBAHUE M3MEHEHUMH
3HAUCHUsI ¥ HATIPABICHHS MHIYKIIMOHHOTO TOKa
721 dusnueckue SBICHUS B IPUPOJIE: DIEKTPUIECKHE SBICHHUS B aTMOC(]eEpe, HIEKTPUUECTBO JKUBBIX OPraHU3MOB,
' MarHuTHOE IoJIe 3eMITH, Ipeii() MoII0COB, POJIb MAPHUTHOTO MOJIS AJIs1 )KU3HU Ha 3eMiie, MOJISIPHOE CUSHHE
TexHHYECKHE YCTPOMCTBA: IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETYHUK AICKTPUUSCKON IHEPIUH,
7.22 JJIEKTPOOCBETHTENIbHBIE ~ MPUOOPHI, HArpeBaTeNIbHBIC  DICKTPOHPUOOPHI  (HPHUMEpBI),  AIEKTPHUYECCKUE
[PEIOXPAHUTENH, HICKTPOMATHUT, AJIEKTPOIBUIaTe b IIOCTOSHHOTO TOKA, TeHepaTOp MOCTOSHHOTIO TOKa
9 KJIACC
Kon snemenra [TpoBepsieMble IEMEHTHI COICPIKAHUS
Kog paznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanun4eckoe IBikeHre. MatepuaibHas Touka. Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUUYECKOT'O JBUKECHUS
8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBUKEHHE
8.4 HepaBHomepHOe npsiMonuueiiHoe aBrxeHune. CpelHss U MIHOBEHHAsh CKOPOCTh Tejia IPH HEPaBHOMEPHOM
' JBIKEHUU
8.5 Yckopenue. PaBHoyckopeHHOE IPSAMOMHEIHHOE ABHKEHHUE
8.6 Caobouoe nagenue. OnbITel [anmuest
8.7 PaBHOMepHOE ABMKeHHE MO OKpykHOCTU. lleprom u wactora oOpaieHus. JIuHelHass W yriioBas CKOPOCTH.
' LlenTpocTpeMuTENBEHOE YCKOPEHUE
8.8 TlepBsiit 3akoH HeroToHa
8.9 Bropoii 3akon HeroroHa
8.10 Tpetnii 3akoH HetoToHa
8.11 TIpuHIMIT Cyepno3uIn CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuiia TpeHUs: CHIa TPEHHUsI CKOJIBKCHUSI, CHJIA TPCHHS TIOKOSI, IpyrHe BBl TPEHHS
8.14 Cuita TSHKECTH Y 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO ITa[CHUS
8 8.15 JlBmkenue mianet Bokpyr Connna. [lepsas kocmuueckas ckopocts. HeBecOMOCTh U meperpy3ku
8.16 PaBHOBecue MaTepHaIbHON TOUKH. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKpenIEHHON 0chlo BpalieHusi. MoMeHT cuibl. LleHTp TsokecTH
8.18 Wmmnynsce Tena. IsMeHeHne umiyinbca. IMIyisc cuitel
8.19 3aKoH COXpaHEHHsT UMITYJIbCa
8.20 PeakTuBHOE IBMXEHUE
8.21 MexaHuueckas paboTa ¥ MOIIHOCTb
8.22 PaboTa cuit TshKecTH, ypyroctH, TpeHus. CBsi3b SHEPIUH U paboTh
8.23 TlorennmanbHas 3HEPTUs TENA, MOJHATOTO HAJl MOBEPXHOCTHIO 3eMIn
8.24 TloTeHunanbpHast SHEPTHSI CIKATOM MPYKUHBI
8.25 Kunernueckast sHeprus. Teopema 0 KHHETHYECKOH dHEPTUH
8.26 3aKOH COXpPaHEHHs MEXaHWYECKOH SHEePruu
IpakTryeckue paboTHI:
OmpeneneHue cpenHeil CKOPOCTH  CKONBKEGHHS Opycka WM  JBW)KCHHS [IapuKa 10 HAKIOHHOW
8.27 iockocTu. OnpeseNeHue YCKOPeHUsI Tela IpU paBHOYCKOPSHHOM JIBH)KSHHUH 110 HAKJIOHHOI MIIOCKOCTH.
HccreroBanne 3aBUCUMOCTH ITYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBIDKEHHH 03 HaYa bHOH CKOPOCTH.




TIpoBepka rHmOTE3bl: €CIIi IPH PABHOYCKOPEHHOM IBI)KCHHHU 6e3 HadyaabHOW CKOPOCTHU MYTH OTHOCSTCS Kak Psif
HEYETHBIX YHCeN, TO COOTBETCTBYIOLINE IIPOMEXKYTKU BPEMCHH OANHAKOBBI.

VccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBXKCHHS OT CHJIBI HOPMAlIbHOro jaeicHus. OnpenencHue
ko3¢ unnenTa TpeHus ckoibxeHus. OnpeneneHre )KECTKOCTU NpyKUHbL. OnpeaencHue padboThl CHIIbI TPEHHUS.
[pH PaBHOMEPHOM JBW)KCHHH Teja 110 TOPU30HTAIBHON moBepxHOcTH. OnpenencHie paboThl CHIIbl YIPYTOCTH
[pH MOABEME IPY3a C HCIONIB30BAHUEM HEMOJBIKHOTO U [OJBIKHOTO OJIOKOB

®dusnueckue SIBICHUS B NpUPOAC: IPUJINBBI U OTJIMBBI, JBUXXCHHUC IUIAHET ConHeyHOI CHUCTEMBI, PCAKTHBHOC

8.28 JIBHIKEHHE KUBBIX OPraHU3MOB
8.29 TexHU4YecKHe YCTPOHCTBA: CIUIOMETP, JATYMKHU MTOJOKECHHS, PACCTOSHUS U YCKOPECHHUSI, PaKEThl
MEXAHUWYECKUE KOJIEBAHIU S 1 BOJIHbI
9.1 KonebatensHoe nBrmxeHre. OCHOBHbBIC XapaKTEPUCTUKH KOJICOAHUI: IEPUO/, 4aCTOTa, aMILTUTY/Ia
9.2 Marematuieckuii 1 npyXKUHHBII MasTHUKY. [IpeBpaliienne SHepriu Ipu KosieOaTeIbHOM JIBHKECHUN
9.3 3aTyxaromue Koiedanus. BeiHyxneHHble Konebanus. PesoHaHe
9.4 Mexannueckue BosHbl. CBOHCTBA MEXaHHUYECKUX BOJH. [IpoJosibHBIC U TONEpeYHbIe BOJHBL J[IMHA BOJNHBI U
' CKOPOCTb €€ pacIpoCTpaHeHHs. MeXxaHnueCKre BOJIHEL B TBEPAOM Telle, CCHCMHYECKUE BOIHBI
9.5 3Byk. ['pomKoCTb U BbICOTa 3ByKa. OTpa)keHHe 3ByKa
9.6 Mudpassyk u ynpTpasByk
Ipaxruueckue paboThI:
9 OrnpeneneHue YacTOThI U IIepHoJa KoleOaH!i MaTEMaTHIECKOrO MasiTHUKA.
9.7 Ormnpezenenue 4acToThl U eproa KoyieObaHui NPY>KMHHOTO MasTHUKA
HccnenoBanue 3aBUCUMOCTH epUo/ia KOJIeOaHMIT MTOIBELIEHHOTO K HUTH TPy3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCUMOCTH NepHoJia KoleOaHuii PYyKMHHOTO MasTHHKA OT Macchl rpy3a. [IpoBepka He3aBUCMMOCTH nepuoza
KoneOaHuid rpys3a, MOJABELIEHHOIO K HHMTH, OT MAacChl Ipy3a M XECTKOCTH NpYXKUHBL M3Mepenue yckopeHus
CcBOOOHOIO MageHUs
9.8 dusnyeckye SABICHHUS B IPUPOJC: BOCIPUATHE 3BYKOB JKMBOTHBIMH, 3CMIICTPSICEHHE, CEHCMUYECKHE BOJHBI,
' LyHAMH, 3XO
9.9 TexHuueckue ycTpocTBa: HX0JIO0T, HCIIOJIb30BAHUE YIBTPa3ByKa B ObITY U TEXHHUKE
DJIEKTPOMAT'HUTHOE ITIOJIE 1 DJIEKTPOMATHUTHBIE BOJIHBI
10.1 DIEeKTPOMarHUTHOE T0Jie. DIEKTPOMArHUTHBIE BOTHBL. CBOMCTBA DJIEKTPOMATHUTHBIX BOJTH
10.2 [ITkana 371eKTpOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas npupojaa ceera. CKopocTs cBeTa. BoHOBEIC cBolicTBa CBETa
10 IMpaxTnueckue paboTHI:
10.4
M3y4eHne cBOMCTB MEKTPOMArHUTHBIX BOJIH € MTOMOILBIO MOOMIBHOTO TeteoHa
105 ®duznueckue sBICHUS B NMPUPOJE: OMOJIOTHYECKOe ACHCTBHE BUIMMOTO, YIbTPa(HOIETOBOIO H PEHTTEHOBCKOTO
' M3ITydeHHit
10.6 TexHuuecKHe yCTPOMCTBA: HCIOIB30BAHUE AICKTPOMATHUTHBIX BOJIH JUISL COTOBOH CBSA3H
CBETOBBGIE SIBJIEHW A
111 JIydeBas Mmonens cBeTa. MIcTOUHMKH cBETa
11.2 TIpsiMoniHEitHOE pacpoCTpaHEHHE CBETa
11.3 Ortpaxenue cera. [lnockoe 3epkano. 3aKoH OTpaKeHHUs CBETa
114 TIpenomnenue cBeta. 3aKoH MpenoMIIeHHs cBeTa. [loHOe BHYTpEHHEE OTpaKCHUE CBETA
115 JIunza. Xon nyueil B muH3e
11 11.6 OnTuueckas cucteMa (oToammapara, MUKPOCKOIIA U TEIECKOMa
11.7 I'na3 xak onTHyeckast cucteMa. bIM30pyKoCTh M 1aIbHO30PKOCTh
11.8 Pasnoxenue 6enoro csera B crekTp. Onbitel HetotoHa. CliojkeHne CrieKTpaibHbIX 1BETOB. Jlicepens cBeta
IIpakTrueckue padoThI:
11.9

I/ICCHGHOBBHI/Ie 3aBUCHUMOCTH YTJIa OTPAXKCHUS CBETOBOI'O JIyda OT yrJia IaJCHus.




M3ydeHne xapakTepuCTUK H300paXeHNUs MPeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMMOCTH yIjla HPENOMJIEHHMS CBETOBOTO Jiyda OT yIJla MaJCHUs HAa IPAHULE «BO3AYX —
CTEKIION.
TomyueHue n306paxKeHUii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3EL.
Ornpenenenue GOKYCHOTO PACCTOSHUS M ONITHYECKOH CUIIBI COOMpPAOIEeH JIMH3bL.
OMBITHI [0 PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.
OIBITH 110 BOCTIIPUATHIO [[BETA IIPEIMETOB IIPH HX HAOIIOJECHUH Yepe3 [IBETOBbIC (QIIBTPEI
11.10 dusnueckue ABieHUs B mpupoje: 3arMenus ConHna u JIyHbL IBeTa Tel, ONTHYCCKHE SBICHHA B aTMocdepe
' (uBet Heba, pedpakuusi, pagyra, MUPax)
11.11 TexHuueckue ycTpoiicTBa: OYKH, IIEPHUCKOIL, (hOTOAIIIAPAT, ONTHYECKUE CBETOBOJIBI
KBAHTOBBIE SIBJIEHU S
121 Omneitel Pesepdopna u mnanerapaas Mmoaens atoma. Mogens aroma bopa
12.2 HcryckaHue U HorionieHne ceera atoMoM. KBaHTsl. JIuHeigaTbie CieKTpsI
12.3 PannoakruBHOCTB. Anb(ha, OeTa- U raMMa-u3Jryu4eHust
124 Crpoenue atoMHOrO siipa. Hyknonuas Mmozens aroMHoro siapa. M3otorsr
125 PanunoakruBHbie npeBpaineHus. [lepuosa nonypacnana aTOMHBIX siiep
12.6 SlnepHbIe peakiuy. 3aKOHBI COXPAHCHUS 3apsA0BOr0 U MAaCCOBOIO YHCEI
12.7 OHeprus CBA3U aTOMHBIX siiep. CBSA3b MAaCChl U SHEPTUH
12.8 Peakuuu cuntesa u aenenust saep. Mcrounnku sHeprun ComHia u 38€31
12.9 SlnepHas oHepreTuka. J[eficTBHE paJHOaKTUBHBIX U3IyUCHUN HA KUBBIE OPTaHU3MBI
12 Ipaxtuueckue paboThI:
Ha0moieHre CIUTOMHEIX M JIMHEHYaThIX CIIEKTPOB M3IIy4CHHUS.
12.10
HccnenoBanue TPEKOB: HU3MepeHue 9HEPrUu YaCTULIb
10 TOPMO3HOMY TTyTH (110 poTorpadusm).
W3mepenue pagnoakTuBHOro Gona
1211 dusnyeckye SBICHUS B IPHUPOJC: C€CTECTBCHHBINH PaJAMOAKTUBHBIA ()OH, KOCMHYECKHE JIY4H, PaJHOAKTHBHOE
) U3IIy4eHHe IIPUPOIHBIX MUHEPAJIOB, NeHCTBUE paIMOaKTHBHEIX H3TyYCHUH Ha OPraHU3M YeIOBeKa
12.12 TexHUYECKHE YCTPOMCTBA: CIIEKTPOCKOII, HHANBUYaIbHBIN JO3UMETp, kKamepa Buscona
IPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOU ITPOI'PAMMbI OCHOBHOI'O OBIIEI'O OBPA30BAHUS
Kon IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yJbTaTaM 0a30BOro ypoBHS
IpoBEpPsIEeMOro OCBOEHHSI OCHOBHOM 06pa3OBaTean0ﬁ IporpamMmmsbl OCHOBHOI'0 001ero
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC

INonumanue poian GU3MKK B HAYYHOH KapTUHE MHPA; c(POPMUPOBAHHOCTD 0A30BBIX MPEACTABICHUH O 3aKOHOMEPHOM
CBSI3M M [IO3HABAGMOCTH SIBJICHUH NPUPOJBI, O POJIH SKCIEPUMEHTa B (U3HUKe, 0 cucTeMooOpasyromieit poian ¢usnku B
Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH, 00 3BONIONMHU (U3NUECKUX 3HAHUH U UX POJIU B LIEJIOCTHOM
€CTECTBEHHOHAYYHOH KapTHHE MHpa, O BKJIaJ€ POCCHUICKHX M 3apyOeXHbIX YUEHBIX-(M3UKOB B Pa3BUTHE HAyKH,
00BsCHEHUE TIPOLIECCOB OKPYKAIOLIEr0 MUPa, PA3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHusA O BUJaX MaTepuu (BeH_[eCTBO I/IHOJ’IC), O JBHIKCHHH KakK criocobe CyLIECTBOBaHUS MaTEpuu, 00 aTOMHO-
MOJTeKyJTﬂpHOI‘/'I TCOPHUU CTPOCHHSA BCIIECCTBA, O (1)1/131/1qu1<01‘/’1 CYILIHOCTH SIBJICHUI TIpUPOJABI (MeXaHI/I‘[eCKI/IX, TCIJIOBBIX,
OJICKTPOMAarHuTHBIX U KBaHTOBLIX); YMEHHUE pas3jindaTh SIBJICHUS 110 ONKMCAHUIO UX XapaKTECPHBIX CBOWMCTB U Ha OCHOBE
OIIBITOB, JAEMOHCTPHUPYIOIIUX HJaHHOC (1)1/131/1‘{6(:](06 SIBJICHHUC; YMCHUE DpaCIlO3HABaThb IIPOSABIICHUC H3YYCHHBIX
(bHSH‘[eCKI/IX SIBJICHUM B OKpY>KaroueM MUPE, BbIACIISAS X CYLIECTBEHHBIC CBOICTBa (HpI/ISHaKI/I)




Kon
NMpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypoOBHS
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 001IIETr0
oOpa3oBanus Ha ocHoBe PI'OC

Brnanenue ocHOBaMH MOHSTHHHOTO ariraparta 1 CUMBOJIMYCCKOI'O sI3blKa (1)1/131/IKI/I " HUCIIOJIB30BAHUC UX JJIs1 PCUICHUS
y‘IC6HHX 3a/1a4; yMCHUE XapaKTEpU30BaTh CBOMCTBa TCI, (1)I/I3I/I‘ICCKI/I€ SIBJICHUSL U TIPOLIECChI, HCIIOJIb3Ys
q)yHI[aMCHTaHLHLIC U SMITMPHUYCCKHEC 3aKOHBI

‘VYMeHue onuceiBaTh N3Yy4YCHHBIC CBOICTBa TEll U (bI/ISI/I'-ICCKI/IC SIBJICHUS, NCIIOJIb3YSI (1)H31/I‘16CKI/I€ BCIIMYHHBI

BraseHne ocHOBaMU METOZIOB HAYYHOIO NO3HAHUS C YYETOM COOJIIOJEHUS HpaBUI OE30IIaCHOTO TpyJa: HaOMIOICHHE
(U3YECKUX SBJICHUN:

YMEHHE CaMOCTOSTENBHO COOMpPATh OKCIEPUMEHTAJIbHYIO YCTAHOBKY M3 JIAaHHOro Habopa 00OpymoBaHMS 110
HHCTPYKIIMH, OIMCBIBATH X0 OIBITA M 3alIUCHIBATB €r0 PE3yJIbTaThl, (POPMYIHPOBATH BHIBOIbI;

MIPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEpPEHHH (U3MYECKUX BEIMYUH: YMEHHE IUIAHMPOBAaTb M3MEPEHHMs, CaMo-
CTOSTENBHO COOMPATh OKCIEPUMEHTANbHYIO YCTAaHOBKY IO WHCTPYKIMH, BBIUMCIISATH 3HAUCHHE BEJIMYUHBI
Y aHAJIM3UPOBATH MOTYyUCHHBIE PE3YIbTAThI C YUETOM 3aJaHHOM NOTPENIHOCTH PE3YyIbTaTOB U3MEPECHNUI;

MIPOBEJICHUE HECIIOKHBIX OSKCIEPHMEHTAIBHBIX HCCIIEJI0BAHUI; CaMOCTOSTENBHO COOMpaTh SKCHEPHUMEHTAIBHYIO
YCTaHOBKY M HPOBOJMTH HCCJIEAOBAaHME II0 HHCTPYKIMH, MNPEJICTABIATH IIOJYYCHHbIE 3aBUCUMOCTH (H3MYECKHX
BEJIMYHMH B BUJIE TAOJIMIL U rpad)uKOB, YUUTHIBATh MIOTPELIHOCTH, AENATh BHIBOJIBI 10 PE3yJIbTaTaM HCCIIEJOBAHUS

IToHVMaHNEe XapaKTEPHBIX CBOMCTB (hM3MYECKUX MOJeNel (MaTepuaibHas TOYKA, aOCONIOTHO TBEPAOE TENO, MOJEIH
CTPOCHUSI Ta30B, >KUIKOCTEH M TBEPABIX TeJ, IJIaHETapHas MOJEIb aTOMa, HyKJIOHHAass MOJENIb aTOMHOIO sipa) W
yMEHHE IPUMEHATD UX UL 00BACHEHHS (QU3UUECKHUX IIPOLIECCOB

YMeHne OoOBSICHATH (bPISPI'—IeCKI/IC Iponeccbl U CBOICTBa TCJI, B TOM YHCJIC H B KOHTCKCTC CI/ITyaLII/If/'I IIPaKTUKO-
OPUCHTHUPOBAHHOI'O XapakTepa, B 4YaCTHOCTH, BBIABIIATH IIPUYUHHO-CICACTBCHHBIC CBS3U U CTPOUTH 00BSICHEHHE C
OHOpOf/'I Ha U3YYCHHBIC CBOMCTBa (bPBI/I‘IGCKI/IX ﬂBHeHHﬁ, (1)I/I3I/I'-I€CKI/IC 3aKOHbI, 3aKOHOMEPHOCTU U MOJICIIN

YMenue pemath pacuérHble 3ahaud (Ha 0aze 2 — 3 ypaBHEHMI), MCHONB3Ysl 3aKOHBI M (DOPMYIIBI, CBS3BIBAOIINE
(u3MUecKUe BENWYMHBI, B YAaCTHOCTH, 3aIIUCHIBATh KPATKOE YCJIOBHE 3ajayM, BBIABIISTH HEIOCTAIOIINE JAHHBIC, BBI-
Oupatb 3aKOHBI M (hOpMyIIbl, HEOOXOAUMBIC ISt €€ PELICHHs, NCII0JIF30BATh CIIPABOYHbBIC IAaHHbIE, IPOBOIUTH PACYETHI
7 OICHUBATH PEATMCTHYHOCTH ITOJYYEHHOTO 3HAUCHMS (PU3NYECKOW BEIMYHMHBI, YMEHHE OINPEACISATH Pa3MEpHOCTH
(HU3MUECKO BEIWYNHBIL, TOJTyYSHHOW IIPH PELICHUH 331241

Vmenue XapaKTepu3oBaTh IMPUHIHIILI JNEUCTBUS TEXHHYECKUX yCTpOﬁCTB, B TOM 4YHCJIE€ OBITOBBIX HpI/I60p0B,
1 NPOMBIIIJICHHBIX TEXHOJIOIMYECKUX IIPOLECCOB IO HUX OIIMCAaHUIO, UCIIONB3Yys 3HAHUA O CBOICTBaX (bHSI/IquKI/IX
SIBJICHUM 1 HCOGXOI[I/IMBIC (bHSI/IquKI/Ie 3aKOHOMCEPHOCTHU

10

‘VYMeHue ucIoian30BaTh 3HAHUS O (IJI/ISH‘IGCKI/IX SABJICHUAX B HOBCCI[HeBHOﬁ JKU3HHU ]I obOecrieueHust 0€30MaCHOCTH ipu
06paH_ICHI/II/I ¢ OBITOBBIMH npn6opaMH N TCXHUYCCKUMU yCTpOﬁCTBaMH, COXpaHEHUs 310POBbS U COGJ’I}OZ{CHHS{ HOpM
OKOJIOTUYCCKOI'O IMMOBC/ICHUA B Opr)Ka}OHIGﬁ Cpeac; NoHMMaHue HCOGXOI[I/IMOCTI/I MIPUMEHECHUA I[OCTH)KSHHF’I (bHSI/IKI/I n
TEXHOJIOTHH JIJIst panyoOHaJILHOI'O IIPUPOAOIIOJIL30BAHUS

11

OnbIT TIOWCKa, TpeoOpa3oBaHUs W NPEJCTaBICHUS HH(POPMAMK (QHU3MYECKOrO COJEpKaHUS C HCIIOIB30BAaHHEM
MHPOPMAIIMOHHO-KOMMYHHMKAaTHBHBIX TEXHOJOTHI; yMEHHE OLIEHUBATh JIOCTOBEPHOCTH IMOJIYYECHHOW WH(OpMAIHMHU Ha
OCHOBE WMEIOIINXCSl 3HAHUM W JIONOJHUTEIBHBIX HMCTOYHUKOB; YMEHUE HCIIOJIB30BAaTh INPH BBHIOJIHEHHH YYEOHBIX
3aJaHuil HAay4YHO-TIOMYJSIPHYIO JINTEpaTypy (U3MUECKOrO COAEpKaHWs, CIIPABOYHBIC MaTepHajbl, PECypCchbl CETH
WurepHer; BnajieHue 0a30BBIMHM HaBBIKAMHU NPEOOpa30BaHMsI MH(OPMAIMU U3 OIHOH 3HAKOBOH CHCTEMBI B JPYTYIO;
YMEHHE CO37aBaTh COOCTBEHHbIC NMCbMEHHBIE M YCTHBIE COOOLICHHs] HA OCHOBE MH(OpPMAIUHU U3 HECKOJIBKUX MCTOY-
HUKOB

Kon

MNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 110 ®U3UKE

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1 MEXAHWYECKUE SBJIEHU S

1.1 MexaHnu4eckoe JBMKCHHUE. MaTepI/IaHBHaﬂ touka. Cucrema orcuéra. OTHOCHTEILHOCTh JBHKCHUS

1.2 PaBHOMepHOE 1 HepaBHOMepHOE JBIkeHHe. CpeltHsisi ckopocTh. DopMyria JUIsl BBIMUCICHHS CpefHel ckopoctu: V=Stv=tS

1.3 PaBHomepHoe HpﬂMOJ’IHHeﬁHOQ JBHIKCHHC. 3aBHCHMOCTD KOOpJAWHATHI TCJa OT BPEMCHH B CJIy4a€ PaBHOMEPHOI'O HpﬂMOJ’[HHeﬁHOT‘O




IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
nsrkerns: X(t)=x0+vxtx(f)=xo+vxt
I'paduky 3aBHCHMOCTH OT BPEMEHH JUIS MPOCKIMH CKOPOCTH, TPOEKINH MEPEMEIICHUS, MyTH, KOOPIAWHATHI [PH PaBHOMEPHOM
TPSIMOJIMHEHHOM JIBHKCHHH
3aBHCHMOCTD KOOPIMHATHI TElIA OT BPEMEHH B CIIydae PAaBHOYCKOPEHHOTO MPSAMOIMHEHHOTO JIBIKCHUSL:
X(t)=x0+voxt+ax*t22x(f)=xo+vod+ax+2t2,
VX (t)=vOx+axtvx(f)=voxtaxt,
ax(t)=constax(t)=const,
14 | v2x2—v1x2=2axsXV2e—Vie=2axSx.
DopMynbl AT MPOSKLHUH EPEMELICHUs, MPOCKLIHH CKOPOCTH W MPOCKIMH YCKOPEHHUSI MPU PAaBHOYCKOPEHHOM IMPSIMOIHHEITHOM
JIBUKCHUH:
SX(t)=voxt+ax*t22 S(t)=voxxt+ax+2t2
I'paduky 3aBUCHMOCTH OT BPEMEHH IS MPOCKIUH YCKOPEHHUSI, MPOCKUHH CKOPOCTH, MPOCKIMH MEPEeMELICHHUS, KOOPIHHATHI MPH
PaBHOYCKOPCHHOM IPSIMOIMHCHHOM JBIKCHUH
CeobomHoe maneHue. PopMyiibl, ONKCHIBAIOIINE CBOOOAHOE MAACHHWE Tela [0 BEPTHKANM (ABIDKCHHE Tela BHHU3 HJIH BBEPX
15 OTHOCHTEIBHO TMOBEPXHOCTH 3emin). ['padWKd 3aBUCHMOCTH OT BPEMEHH JUIS MPOCKIMH YCKOPEHHUS, MPOCKIMH CKOPOCTH U
KOODJIMHATHI TIPY CBOOOTHOM MaJICHAH TeJa 10 BEPTUKAIN
CKOpOCTh PABHOMEPHOTO ABMKCHHUSI TEIA IO OKPYKHOCTH. HampapiieHne CKOpOCTH.
©opMyI1a U1 BBIMACIEHNS CKOPOCTH HePe3 PAIHYC OKPYKHOCTH 1 niepuon oopawenns: V=2TR TV= 21R
1.6
LlentpocTpeMuTENPHOE  yCKOpeHHE.  HampapieHWe  LEHTPOCTPEMUTENBHOTO  yckopeHms.  Dopmyna  [isi  BBIYHCICHUS
yckopenust: au=V2Rau=Rv2.
®dopMyiia, CBA3BIBAOIIAS TIEPUO ¥ YACTOTY OOpAIEHHs: v=1Tv=T1
1.7 Macca. ITnotHocTh BemecTsa. GopMyia It BEIYUCIEHHUS IIOTHOCTH: p:mVp: Vm
1.8 Cuta — BeKTOpHast puznueckasi BesmurHa. CIoKeHHue CHIT
1.9 SBenne nnepryn. Ilepseiii 3akoH HeroToHa
- -
Bropoii 3akon Heiorona: F =M#*@ F=mxa
1.10
COHAIpPAaBJICHHOCTh BEKTOpa YCKOPEHHUsI TeJIa M BEKTOpa CHJIBL, ISHCTBYIONIEH Ha TeI0
1.11 Bsaumopeiictaue Ten. Tpetuii 3akon Hetotona: F'2—1=—F 2—1F2—1=—F2-1
TpeHue MOKOs U TPeHHe CKOMbXeHust. PopMyIia JIst BEIYHUCIICHHST MOIYJIS CHIIBI TPEHHST CKOJTB)KCHHS:
1.12
Frp=psNFmp=psN
Hedopmarust Tena. Yrpyrue u Heynpyrue aepopmaiiin. 3akoH yrnpyroi aedopmaruu (3akon ['yka):
1.13
F=kxAlF=kxAl
BcemupHoe TAroTenue. 3aKOH BCEMUPHOTO TSTOTCHUST:
F=G*m1m2R2F=G+Remu.ne.
1.14

Cuia TSOHKECTH. chope}me CBOOOTHOTO TIa/ICHUSI.

(DopMyna JJISI BRIYUCIICHUS CUJIbI TSAXKCECTH BOIHM3H TIOBECPXHOCTHU Semn:




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
F=mgF=mg.

JIBmwxenue rianer Bokpyr ConHina. [lepsas kocmudeckas ckopocTs. HeBecoMoCTh U neperpys3ku

UmMiynbe Tena — BEKTOpHas (PU3MYECKas BENMMUMHA. P =M%V P=nV

Nwmnynsc cuctems! Ten. Mi3ameHnenne ummnyinbsca. IMIysabe cuibl

3aKOH COXpaHEHMS UMITYJIbCa JJIS 3AMKHYTON CHCTEMBI Tell:
P =m1xv’1+m2%v 2=constp=nmxvi+nexv2=const.

PeakTuBHOE NBIKCHUE

Mexanudeckas pa60Ta, (DopMyJIa JJISI BBIYUCIICHU A pa6OTLI CHIIBI:

A=Fs*cosaA=Fs+cosa.

MexaHn4YecKast MOIIIHOCTb: N :AtN:tA

Kunernueckas u TIOTCHUHAJIbHAsA OSHEPTUS. (DopMyna JUISL BBIYUCIICHUA KAHETUYECKON OHEPIruu:
Ek=mv22Ek=2mv2.

TeopeMa 0 KHHETUYECKOU OHEpPIruu. CDopMlea JUUISL BBIYMCJICHHS TTOTEHIINATbHON OHEpIruu Teja, NoAHATOro

Ha 3eMiéit: Ep:mghEp:mgh

Mexannueckas sneprusi: E=EK+EpE=Ei+Ep

3aKOH COXpaHEeHHs MeXxaHnueckol sHepruu. dopmMyra Ui 3aKOHa COXPAHEHUSI MEXaHMYECKOI SHEPTUH B OTCYTCTBHE CHJI TpeHus: E =
const.

IIpeBpareHre MEXaHNUECKOM SHEPIUY TIPH HAIMYUH CHIIBI TPEHUS

IIpocTeie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Peruar. MoMeHT CHJIBI: M=FIM=FI.

Vcnosue pasHoBecus perdara: M1+M2+...=0M1+M2+...=0
TIoBMYKHBIN U HEMTOABMIKHBINA OJIOKH.

KITJI npocThix Mexanu3MoB, h=AnonesnasAszarpadyeHnas/f=AsarpauennasAnonesnan

JaBnenue TBEpIOTO TENA.

Dopmyria [T BEIYUCIICHHS JaBieHus TBEpAoro Tena: P=FSp=SF

JaBneHue rasa. ATMochepHoe JaBIcHHE.

FHIIpOCTaTI/I‘IeCKOe JAaBJICHUC BHYTPH XKUAKOCTH.

Dopmyra Uit BBIYUCICHNUSI JABJICHUSI BHYTPH JKHAKOCTH: P=pgh+parMp=pgh-+parv

3axoH [ackamst. 'mapaBangeckuii npecc

3akoH Apxumena. dopmyna Ui onpeneseHUs BBITAIKWUBAIONMIEH CHIIBI, JIEHCTBYIOIICH Ha TeEJ0, MOrPYKEHHOE B KHIKOCTh HITH
ra3: FApk=pgVFap=pgV




IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
VYcnoBue raBanus Tena. [lnaBanue cynoB U BO3yXOIUIaBaHHe
Mexannueckue KoseOaHus. AMIDIMTYOA, IMEpHOJ M dacTtota KoieOanuil. dopmyna, CBA3bIBAIOIIAs YacTOTy M IEPHOJI KOJe-
V24| Gawnit v=ATVETL
1.25 MarematudecKuil 1 NpyXKMHHbIH MasiTHUKH. [IpeBpaliieHne SHepriy Ipyu KoseOaTeIbHOM JIBHKECHUN
1.26 3aryxaromiue konebanus. BeinyxaeHHbie konebanus. PesonaHc
1.27 Mexanndeckue BoJHbI. [Ipo1obHbIe U nonepedHbie BOIHbBI. JTHHA BOJIHBI U CKOPOCTh PACIPOCTPAHEHHUS BOJHBL: A=VTA=VT
1.28 | 3Byk. I'poMkocTh U BbICOTA 3BYKa. OTpaskeHHe 3BYKOBOI BOJIHBI HA rpaHuie AByX cpen. VHdpa3Byk U yIbTpa3ByK
Tpaxmuueckue pabomut
H3MepeHne cpeHell INIOTHOCTH BEIECTBA; apXUMEIOBON CHIIBL; XECTKOCTH IPYXKUHBL; K03} QUIMEHTa TPEHHUS CKOIBKEHUS; PaOOTh
CHJIBI TPEHHSI, CUIIBI YIIPYTOCTH; CPEAHE CKOPOCTH JBIDKEHHS OpyCKa IO HaKJIOHHOMU IUIOCKOCTH; YCKOPCHHS Opycka IPH JBIKCHUH
10 HAKIIOHHOM IJIOCKOCTH; YaCTOThI M TIEpUO/Ia KOJIeOaHUi MaTeMaTHYECKOr0 MasiTHUKA; YaCTOThI M [IEPHO/a KOJIeOaHU PyKUHHOTO
MasiTHUKa; MOMEHTA CHJIbI, JICHCTBYIOLIEr0 Ha pbIyar; pabOoThl CHIIBI YIIPYrOCTH IPH MOIBEME rpy3a C MOMOIIbIO HEMOIBHIKHOIO
129 6J10Ka; paOOTHI CHIIBI YIPYTOCTH IIPU HOJBEME TPy3a ¢ HOMOIIBIO ITOABIKHOTO OJI0KA.
HcenenoBanue 3aBUCUMOCTH apXHMEJOBOI CHIIBI OT 00BbEMa MOrPYKEHHOHM YacTh Tejla U OT INIOTHOCTH XKMAKOCTH; HE3aBUCUMOCTU
BBITAJIKMBAIOLIEH CHJIBI OT MAacchl TeJla; CHJIbI TPEHUS CKOJBKEHUS OT CHJIBI HOPMAaJIBHOTO JABJICHHUS M OT POJA IMOBEPXHOCTH; CHIIBI
YIPYTOCTH, BO3HHKAIOIICH B IIPYXKUHE, OT CTEHECHM NeOpMalUM NPYKHHBI, yCKOPEHHs OpycKa OT yIia HAaKIOHA HalpaBIIAIoLIeii;
nepuona (4acToThl) KoJeOaHW HUTSHOTO MAasTHHKA OT JUIMHBI HHUTH; IEPHOJA KOJICOAHMH MPYKHMHHOrO MasTHHKA OT MaccChl Ipysa
1 XKECTKOCTH IPYKUHBI; HCCIIEOBAHUE HE3aBUCUMOCTH IIEpHOJa KOJIeOaHNI HUTSHOTO MasTHUKA OT Macchl Ipy3a. IIpoBepka ycioBus
paBHOBeCHs pblyara
Dusuueckue s6neHUs 6 npupode: IPUMEPHI JBIKEHUS C PA3NUYHBIMH CKOPOCTSAMM B JKMBOHW M HEXHMBOW HPHUPOAE, ACHCTBUE CHIIBI
130 | TPeHWA B TpHpOZie U TCXHHKe, NPHIMEH M OTIHEH, JBIDKCHAC IUIAHET CoJIHEUHON CHCTEMBI, PCaKTUBHOC IBHKCHHE JXHBBIX
' OpraHM3MOB, pPbIYary B TeJ€ YEIOBEKa, BIUSHHE aTMOC(HEPHOro IaBJICHHS Ha JKMBOU OpraHM3M, IUIABaHHE PHIO, BOCHPHATHE 3BYKOB
JKUBOTHBIMH, 3¢MJICTPSICEHHUE, CEIICMUYECKHE BOJIHEL, IlyHAMH, 9XO
Texnuueckue ycmpotiicmea.: CIMJOMETD, NTaTYUKU TOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, AMHAMOMETD, TOIIIMITHUKH, PAKEThI, pbIvar,
131 MIOABMOKHBIM ¥ HETIOABVIKHBIH OJIOKM, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONIMECS COCYIBI, YCTPOHCTBO
' BOJIONPOBO/IA, 'MAPABINYECKUIl Ipecc, MaHOMETp, OapoMeTp, BBHICOTOMEp, IOPIIHEBOI HAcoC, apeoMeTp, IXOJOT, MCHOJIb30BaHUE
yIBTPa3ByKa B OBITY M TEXHUKE
2 TEIIJIOBBIE SABJIEHW S
21 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KHHETHYECKOH TEOpUM CTPOEHHMs BemecTBa. Mozmenu TBEPAOTO, KUIKOTO M Ta3000pa3HOro
) cocrosiHmii BeniectBa. Kpucrannmyeckue u amopdHsie Tena
2.2 JIBmwxenue yactuil Beniectsa. CBsi3b CKOPOCTH JBIKEHHS YACTHUI] C Temreparypoit. bpoyHosckoe nemkenue, muddysus
2.3 CMaurBaHKE W KaWULSIPHBIC SIBJICHUS
2.4 TemIoBoe paclIupeHne 1 CxKaThue
2.5 TemoBoe paBHOBECHE
2.6 BHyTpeHHss1 sHeprus. Pabota u Temonepefaya Kak cCnocoObl H3MEHEHNUsI BHYTPECHHEH S9HEPIHU
2.7 Buib! Teronepesayn: TeIIONPOBOAHOCTE, KOHBEKIHS, H3JIy4CHHE
2.8 Harpesanue u oxnaxaenue ten. Koandectso Temnorsl. Y aensHas TeruioéMkocts: Q=cm(t2—t1) Q=cm(t—t1)
2.9 3aK0H COXpaHEHHUsI SHEPTUH B TEIUIOBBIX Mpolieccax. YpaBHeHHe TemioBoro bamanca: Q1+Q2+..=0Qu+Cp+...=0
210 Hcnapenue u koneHcanus. MI3MeHeHNe BHYTPEHHEH SHEPTUH B IPOLIECCe UCTIAPEHHS M KOHAeHCanuu. KuneHue kuaKoct. Y aenpHas
) Teriora napooGpaszosanus: L=QmL=mQ
2.11 BraxxHOCTB BO3/TyXa
912 ITnaBneHre W KpUCTaUTH3alys. VI3MeHeHWe BHYTPEHHEW OSHEpPrud MNpH IUIABJICHHH W KPHCTAUIM3AUMH. YIENbHas Teriora
' nnasnenns: A=QmA=mQ
2.13 | BHyrpeHHss 9Heprus cropaHus TOIIMBA. Y AenbHas TEIUIOTa CropaHus TolukBa: q=Qmag=mQ
2.14 IMpunimms! padoTs! TemnoBbix apurateneid. KITJI remosoro nsurarens
IIpaxmuueckue pabomol
2.15

I/IBMCpeHI/IC y)leJ'ILHOﬁ TEIJIOEMKOCTH ~ METAJUIMYECKOTO HUINHApA;, KOJHWYECTBA TCHJIOTHI, ITOJYYCHHOI'O BOJIOM KOMHATHOM




IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
TeMreparypsl (DUKCHPOBAHHOH MAacChl, B KOTOPYIO ONYIIEH HArPETHIA LIMIHHAD; KOJIMYECTBA TEIUIOTHL, OTAAQHHOTO HArPETHIM
LITHHAPOM, MOCJIE OIYCKAaHHs ero B BOAY KOMHATHOH TEMIIEpaTypbl; OTHOCHTEIBHON BIAXXHOCTH BO3AYXa; YACAbHON TEILUIOTHI IIaB-
neHusi Jbaa. VccnenoBaHne W3MEHEHHsT TEMIIEPATyphl BOIBI MPH Pa3iMYHBIX YCIOBHUSIX; SIBICHHS TEIUIOOOMEHA MPU CMELIMBAHHH
XOJIOAHOH U ropsiueil BOAbI; mpolecca HCHapeHust
216 Dusuueckue sgieHls 6 npupode: OBEPXHOCTHOE HATSDKCHHUE M KAIMIULIPHBIC SBICHHS B IIPUPOJIE, KPUCTAILIBI B IIPUPOJIE, U3IyUCHHE
' CoutHila, 3aMep3aHie BOJJOEMOB, MOPCKUE OpU3bl; 00pa3oBaHME POCHI, TYMaHa, WHEesl, CHera
217 Texnuueckue ycmpoiicmea: KalWUBIPsl, TPUMEPbl HCIIONb30BAHUS KPHCTAIUIOB, JKHIAKOCTHBIH TEPMOMETpP, AATYMK TEMIICPATypBI,
' TEPMOC, CHCTEMA OTOIICHHSI IOMOB, THTPOMETPBIL, ICHXPOMETp, apoBasi TypOHHA, ABHIATE/Ib BHYTPEHHETO CrOPAHHUS
3 DJIEKTPOMATHUTHBIE ABJIEHH A
3.1 DnexTpu3aliys Tel. J[Ba BUA YICKTPUUESCKUX 3apsiIoB
3.2 B3aumoeiictBre 3apshkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHUsI HJICKTPHUYECKOro 3apsijia
34 Onekrpudeckoe mojue. HampsHk€HHOCTH 3jeKTpuyeckoro moiisi. [IpuHIMI Ccyneprno3uiuy 3JIeKTPHUYECKUX Tosei (Ha KaueCTBEeHHOM
) ypOBHE)
3.5 Hocurenn snekrpraeckux 3apsiioB. J{efCTBIE JIEKTPUIECKOro MO Ha HIEKTPUUYCCKHe 3apsiabl. [IpOBOHNKY M THAICKTPUKH
3.6 TTocTosiHHBIN dyIeKTpUYeCcKuit TOK. JleicTBust anekrpuueckoro Toka. Cuia toka. Hanpsokenue. 1=qt/=tqg U=AqU=qgA
3.7 DJIEKTPUYECKOE COMPOTHUBIIEHHE. Y IEIbHOE dIEKTPHUYECKoe conpoTunienne: R=pISR=So/
3.8 3axon Oma Juist ydacTka anekrpudeckoii nemu: 1I=UR/=RU
IMocnenoBareabHOE COSUMHEHIE TPOBOAHUKOB: 11=12/1=/2, U=U1l+U2U=U1+ U2,
3.9 [MapasiensHoe CoeMHEHHE TPOBOIHUKOB paBHoro conpotusienus: Ul=U2U1=U2, I1=11+12/=/1+]2, R=R12R=2R\
CMenIaHHbIe COSIMHEHUSI IPOBOHHKOB

3.10 Pa6oTa 1 MouHocTb iekTpudeckoro Toka. A=UItA=UIt, P=UIP=UI

3.11 3akon Jixoyns — Jlenna: Q=12RtQ=/2R

3.12 OmneiT Opcrena. MarauTHOE 1oJIe MPSIMOTO MPOBOAHUKA C TOKOM. JINHUM MarHUTHOW MHTyKIIUU

3.13 MarHuTHOE 110J1¢ HOCTOSIHHOTO MArHuTa. B3anMoielicTBIEe HOCTOSIHHBIX MArHHTOB

3.14 JleficTBe MATHUTHOTO T0JIs1 HA POBOJHUK C TOKOM

3.15 OmnbiTel Dapanest. SIBnenne snekrpoMaranTHor nHAYKIMNU. [IpaBuio JleHna
IIpaxmuueckue pabomol
H3mepeHne 3eKTPUYECKOro COIPOTHUBIICHHUSI PE3UCTOPA; MOIIHOCTH 3JIEKTPHYECKOT0 TOKa; pabOTHI AIEKTPUUSCKOrO TOKA.

316 HccnenoBanne 3aBHCHMOCTH CHIIBI TOKA, BO3HHKAMOMICTO B TPOBOIHHUKE (PE3MCTOPBI, JIAMIIOYKA), OT HAMPSUKCHHS Ha KOHIEX
MPOBOJIHMKA; 3aBHCHMOCTH CONPOTHUBICHHS OT JUIMHBI TNPOBOAHMKA, IUIOMIAJH €ro IOMEPEYHOr0 CEYCHHs M  YASIBHOTO
COTPOTHBIICHUSL.

IMpoBepka mpaBmia IIsi BICKTPUYCSCKOTO HANPSDKECHHS. TPH IIOCICAOBATENBEHOM COCIWHEHHH IPOBOJHUKOB; MPABWIIA UISL CHIIBI
9IIEKTPUIECKOTO TOKA IPH NAPAIIICTFHOM COSIMHCHHH POBOIHUKOB (PE3HCTOPBI H JIAMITOYKA)

317 Qusuueckue sieneHus 6 npupode: dISKTPUUECKUE SIBJICHUS B aTMOC(epe, MEKTPUIECTBO KUBBIX OPraHH3MOB, MATHUTHOE TOJIe 3eMITH,

' Ipeiid) momocoB, POk MATHATHOTO TIOJIST VTSI JKM3HH Ha 3eMIte, MOJSIPHOE CHSHUE
Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUHK NEKTPHICCKON SHEPTHUH, IIEKTPOOCBETHTEIBHBIC

3.18 MpUOOpPBI, HATpeBaTebHBIC AJIEKTPONPHUOOPHI (MPUMEPHI), IJIEKTPUYECKHE MPEIOXPAHUTEIH, SJICKTPOMATHHT, JJICKTPOJIBHUIATENb
[TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

3.19 DekTpoMarHuTHbIC BOJIHEL [1Ikasa 3eKTpoMarHuTHBIX BOJIH

3.20 | JlyueBas mozens cBera. [IpsiMonnHeiiHOE pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxkeHus cBera. [lnockoe 3epkaio

3.22 [penomienne cBeta. 3aKOH NPEIOMIICHHS CBETa

3.23 Jlucniepcust cera

3.24 | Jluuza. Xox syueii B uH3e. DOKyCHOE paccTosiHue JInH3bL. Onrraeckas cuna iuu3s: D = 1/F

3.25 I'7a3 kak onTuyeckas cucrema. ONTUYECKUe MPUOOPHI




IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
Ipaxmuueckue pabomoi
H3MepeHne onTHYECKOH CHIIBI COOMpArOIel JIMH3BIL;, (GOKYCHOTO PacCTOSHUS coOUparomieil TUH3HI (110 CBOMCTBY PaBCHCTBA Pa3MEPOB
3.26 | mpemMera u H300paxKeHUs, KOTJIa IPEIMET PACIIONOKEH B ABOIHOM (oKyce), IOKa3aTels IPEIOMICHHS CTEKIA.
HccnenoBanue CBOKWCTBAa H300pa)KeHUs, HOIYYEHHOIO ¢ HOMOIIBIO COOMpAromIeil JIMH3bI;, N3MEHCHUS (POKYCHOTO PAacCTOSHHUS JBYX
CJIOXKEHHBIX JIMH3; 3aBUCHMOCTH YIJIa IIPEJIOMIICHUS] CBETOBOT'O JIy4a OT yIiia IaJCHHsl HA TPAHHIE «BO3YX — CTEKIIO»
397 Dusuueckue sgnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1IBeTa Tell, ONTHYECKUE sBICHHUA B aTMocdepe (1BeT Heba, pedpakuus,
pazgyra, MHpax)
3.28 Texnuueckue ycmpoiicmea: 04K, IEPUCKOI, poToanmapaT, ONTUIECKUE CBETOBO/IBI
4 KBAHTOBBIE SIBJIEHU S
4.1 PagunoaktuBHocTh. Anba-, Oeta-, raMmma-u3nydeHus. Peakiu anbda-u 6era-pacnana
4.2 OnbiThl Pesepdopna mo paccesuio ansda-yactul. [InanerapHas Mmogens atoma
4.3 CocTaB aTOMHOr0 siipa. M3o0Toms!
4.4 Ilepuon nostypacraia aTOMHBIX sAEp
4.5 SnepHble peakiuy. 3aKOHbI COXPaHEHUs! 3aps1l0BOI0 U MAaCCOBOTO YHCE
46 QusuyecKkue A61eHUA 6 NPUpooe: eCTECTBEHHBIN PaJOaKTHBHBIH ()OH, KOCMUYECKHE JIY9H, PAJHOAKTUBHOC H3ITy4CHUE HPHPOIHBIX
MUHEpPAJIOB, ICHCTBHE PaJHOAKTHBHBIX H3TyYCHUH Ha OPraHU3M YEI0BeKa
4.7 Texnuueckue ycmpoticmed: CIEKTPOCKOII, MHANBUYAIbHbIH 103UMETp, Kamepa BuibcoHa, siiepHas dHepreTuxa

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» ®usuka, 9 knacc/ Ilepeimkun U.M., I'ythuk E.M., UBanoB A.W., IletpoBa

M.A., AKIMOHEpHOE 0OLIECTBO «M3marenbcTBO «IIpocBemenue»
» dusuka, 8 kinacc/ Ilepoimikun M.M., VBanoB A.U., AkiimoHepHoe OOIIECTBO
«3maTenscTBO «ITpocsenienre»

» Ousuka: 7-i kimacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ Ileporimkun .M.,
NBanoB A.U., Akuronepnoe o6miectBo «M3marensctBo «lIpocBenienner

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
e @wusuka: 7-U kiacc: 0a30BBIM YpPOBEHb: METOJMYECKOE IOCOOue K
yueOnuky M. M. Ilepsimkuna, A. V. MBanosa / O. A. Yepuukona, C. H.
I'manenkoBa, B. B. KyapsBue. — 3-¢ wuszn., mepepadb. — MockBa
[Ipocsemenue, 2023.

e @usuka: 8-i1 kiacc: 0a30BBI YPOBEHb : METOJMYECKOE MOco0ue K
yueonuky WM. M. Ilepeiukuna, E. M. I'yrhuk, A. M. UBanoBa, M. A.
[TerpoBoii / O. A. Uepnukosa, C. H. I'magenkosa, B. B. Kynpssues. — 3-¢
u31., mepepad. — Mocksa : [IpocBemenne, 2023.




o Ousmka: 9-ii kmacc: 0a30BBI YpPOBEHb : METOJIWYECKOE IOcoOHme K
yueonuky U. M. Ileppimkuna, E. M. I'ytauk, A. M. MBanoa, M. A.
[Terpogoii / O. A. Uepnukosa, C. H. I'magenkosa, B. B. KynpsBues. — 3-¢
u31., nepepadb. — Mockaa : [IpocBemenue, 2023.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://kopilkaurokov.ru/fizika - Konmika ypokoB 1o (u3uke
https://class-fizika.ru - Knacc!haa ¢pusmka

http://www.virtulab.net- BuptyanbHas ¢pusmnka



https://kopilkaurokov.ru/fizika
https://class-fizika.ru/
http://www.virtulab.net-/




