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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (QopmMupoBaHUe
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 0O0y4eHHs], a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam o0ydeHusd (10 Kjaccam), MpeIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISIETCA CUCTEMOOOPa3yIOIIUM /ISl €CTECTBEHHOHAYUHBIX Y4EOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeIoCTaBiseT HaubOoyiee SCHbIE OOpas3lbl TPUMEHEHWsS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

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

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JAaHHbIE M  MHCIOJb30BaTh  HAyYHbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/IE IMO3HAHUSA B (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3WKHU IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (DU3WKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

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

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

3HAKOMCTBO €O cepaMu mpodheCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

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

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



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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

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

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

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

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

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

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

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUpPOIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TElL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

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

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW 0o0o0oukn 3emuu. OmbiTt Toppuuermm. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

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

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

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

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

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

Mexanudeckast pabota. MOITHOCTb.

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



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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

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

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO IBUKEHHUSL.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

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

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa pojia 3IEKTpUYECKUX 3apsAnoB. BzaumogaencTBhe
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS 53JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MapajuleNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnIp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpayuu.

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

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

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

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

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

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHeprus cxKatou npykuHbl. Kunernueckas
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 TPACKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H© 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 B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

OmpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM 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 ko3 uirieHTa TPEHUsT CKOJIbKEHUSI.

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.

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

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKUX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jlemoncmpayuu.

1. HaGOmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH TMEPHOJIa KOJIEOaHUM MOJIBEIICHHOTO 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. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  NepuoAa  KoJjebaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

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

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

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens riasza.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

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

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 COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

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

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

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

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHne aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAxpa. HWszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. Cnektp BoAoOpo/a.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

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



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

HAa OCHOBE TIOJNIyYCHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSICHATH Hay4YHbIE OCHOBBI HAmMOOJIee BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUW, BAXKHEHMIIEH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



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

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO TPOo(deCcCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapaKTepa 3KOJIOTHYECKHX MpobjieM W MyTel HX

pelieHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4YE€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

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

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHMS Ha OKDPYXAIIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TNPH W3YYCHUU (PU3NIECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BAapHAHTOB pEIICHUs, BHIOOpP Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBaHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pELIaeMble 3aJaydl  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOH TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

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



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATh NIPOOJIEMBI B JKMU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pelieHHs (PU3MUECKON 3a1auu Uiu
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IIPEAJIaraTh IIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallUi, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3UUECKOE SIBJICHHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
Npupojie, NCUCTBUE CWJIBI TPEHUS B TMPUPOJIEC M TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBICHUS, UCIIOIB3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOINIAS] CHJIa, MEXaHWYeCKass paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTUMH BEITUYHHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBWJIO paBHOBECHs phruara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TIPOLIECCH] U CBOMCTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B -2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PElICHUs 3a/1ay, OLEHUBATh PEATUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIbITa, JenaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

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

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TENO0, YCIOBUI
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIT W TpaduKOB, JENaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpYKEHHOE B JKHAKOCTH TeNO, KOA()(PUIMEHT MONe3HOro IeWUCTBUs
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MPHU PadoTe ¢ 1abopaTOPHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH CpeIe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SIBISIETCS NPOTHBOPEYMBOM WMIM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIIOJIb30BaTh



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUHM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IMOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIWsl, IUIABJIEHWEe, KpUCTAJUIM3alus (OTBEpEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA IPOBOJIHHUK C TOKOM, 3JIEKTPOMAarHUTHASI UHIYKIUS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKHE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoroCOoB, pOJdb MAarHUTHOTO MOJIA JJIsl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBHAS BIIAXKHOCTb BO31yXa, JJIEKTPUUYECKUHN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUil CMBICH MCIOJIb3YeMbIX BEIUYHH, 0003HAUEHUS U EIUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3aIllMChIBaTh €r0 MaTeMaTH4YEeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUM,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIOIb3Yysl ONHCAHUE HCCIIEIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3znyecKuX CBOWCTB Tel (KaNUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alUs TEI W B3aWUMOJCHUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMble MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKHX BEJIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TIOMEePEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUSI, CIEeNys NPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBIECHUE NPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

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

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE 3IEKTPONPUOOPHI (MPUMEPHI), ANEKTPHUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPUTEIIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHUX IETel;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOIIOACHMS
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENbCKON NEATEbHOCTH, MPU 3TOM IPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33Jja4aMHM, CJIEIUTh 3a BBHINOJIHEHUEM IUIaHA JCHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJjiacce nmpeaMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjaacThueckasi), TpeHUe, LEHTPOCTPEMHTEIHHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JaJbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
NaJIeHUe TeJI, PABHOMEPHOE JBUKEHUE O OKPYKHOCTU, B3aUMOJICUCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiodkeHHne Oesoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYCHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CPEIHSASI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIIbHAS DSHEPIHs Tela,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNIb MPEIOMIICHHS CPEIbl), TP OMUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MACCOBOTO YHCE



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HUCCIIEOBAHUS, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HadeHUEe Uu3MepseMol BeMHYUHb ((OKYCHOE pPacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 obecriedeHusi 0€30MacHOCTH MPH OOpalleHu ¢ MpudopamMu H
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEJENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTEpHET, BiaeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yJbTaThl IPOSKTHOM MM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/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. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
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 2 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 1 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 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

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

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

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

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

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



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

KoanuyecTBO 4acos

Tema ypoka KoHnTpoJbHbie
Bcero
padoThI

IIpakTHYeckue
padoThI

Jdara nzyyeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusuka — Hayka o
npupoje. SBienus
npupobl. dusnyeckue
SIBJICHUS

MexaHu4yecKkue,

TCILJIOBEIE,

3JIEKTPUYECKHUE, 1
MarHMTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS

dusznyeckne BeININHBI
" UX UBMCEPCHUC

Ypoxk-uccienoBanue
"N3mepenune
TEMIIEPATYPHI IIpU
ITOMOIIY JKUJKOCTHOTO
TEPMOMETPA U AATUUKA
TeMreparyps!"

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKU

U3Y4aroT MPUPOLY. 1
EcTtecTBeHHOHAyUYHBIN

METO/]1 TO3HAHMUSI.

https://m.edso0.ru/b0488c28

https://m.edsoo.ru/db2a842b

https://m.edsoo.ru/624b2d28

https://m.edsoo.ru/6dbef610

https://m.edso0.ru/75¢56d95

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



https://m.edsoo.ru/ff09f72a

Onwucanue Gpu3nuecKux
SIBJICHUI C TIOMOIIIBIO
Moeen

Ypoxk-uccienoBanue
"[IpoBepka runoTe3sl:
JaJIbHOCTD MOJIETA
1IapuKa, mymeHHOro
TOPU30HTAIBHO, TEM
OoublIIe, YeM OOJIBIIIE
BbICOTA IMycKa"

CrpoeHue BeliecTsa.
OnbITHI,
JOKa3bIBAIOIINE
JIHMCKPETHOE CTPOCHUE
BEILIECTBA

JIBH>KeHue 4acTHIl
BelllecTBa

https://m.edsoo.ru/c580d226

https://m.edsoo.ru/21ca0777

https://m.edsoo.ru/1ab66c8b

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OMNBITHI 11O
HAOJIIOICHUIO
TEIJIOBOTO PACITUPCHUS
ra3oBy

https://m.edso0.ru/f9a76688

10

11

ArperaTHble COCTOSHUS
BELIECTBA

B3auMocssa3b Mexy
CBOMCTBAaMH BEILIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYIISIPHBIM

https://m.edsoo.ru/b1fdfebd

https://m.edsoo.ru/9edch910

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CTPOCHHEM.
OcobenHoctTu
arperaTHbIX COCTOSTHUI
BOJIBI

Mexanunueckoe
JIBUKCHHE.
12 PaBHOMEpHOE 1 bubmmorexa [JOK
https://m.edsoo.ru/15c9ele5  https://m.edsoo.ru/ff0a05c6
HEpaBHOMEPHOE
JIBUKCHHE
13 Cxopocts. Enunuiist bubnuorexa [JOK
CKOPOCTH https://m.edso00.ru/b17a6301  https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHu bubnuorexa [IOK
JIBHOKCHUS https://m.edsoo.ru/ee4b734c  https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3akoH
WHEPIINH.
15 BzaumopeiicTBue Ten bu6nmoreka [JOK
KaK IpU4ruHa https://m.edso00.ru/3a92b027  https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH
TIBUKCHHSI TEJT
[In0THOCTH BelecTRa.
16 Pacuer maccel 1 00bema bubmorexa HOK
https://m.edsoo.ru/5172eb66 = https://m.edsoo.ru/ff0a0fee
TeJa Mo €ro IIOTHOCTH
JlaGopatopHnas pabora
17 «Omnpenenenue
IJIOTHOCTHU TBEPIOTO https://m.edso00.ru/13b26df6
Tena»
18 Pemrenue 3amay mo reme bu6mmoreka [IOK

"[TnoTHOCTH BemecTna"

https://m.edso0.ru/70984bea

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

19

20

21

Cuia kax
XapaKTepUCTHKA
B3aMMO/ICIICTBUS TEI.
Cuna ynpyroctu. 3akoH
I'yka

Jlaboparopuas pabota
«3yuenue
3aBUCHUMOCTHU
pacTsKeHus
(medopmarniunm)
MIPYKUHBI OT
IIPUIIOKEHHOM CUIIBD»Y

SIBiIEHUE TATOTEHUS.
Cuia TsDKeCTH

https://m.edsoo.ru/671faf38

https://m.edsoo.ru/9c8c6a99

https://m.edsoo.ru/ebae52b2

22

CBs13b MEXly CUIION
TSDKSCTH 1 MacCo Tea.
Bec Tena. Pentenne
3amay 1o teme "Cuna
TsDKeCTH"

https://m.edsoo.ru/e62b6960

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuia TSKeCTH Ha
JIPYTUX TJIaHETax.
dusznueckue
XapaKTEPUCTUKHU IJIAHET

https://m.edso0.ru/67343e62

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

24

25

26

N3mepenue cu.
Junamomertp

Bec tena. HesecomocTh

CnosxeHnue 1ByX cui,
HampaBJIEHHBIX 110

https://m.edsoo.ru/a95f4ed7

https://m.edsoo.ru/7bd3d767

https://m.edsoo.ru/812f26e5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70



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

OJIHOU MPSIMOM.
PaBHopelicTBYIOIIAS
cHia

27

Pemrenue 3agad mo reMe
"PaBHonelicTByIOIIas

cun"

https://m.edso00.ru/6196e4c1

28

29

TpeHue ckoybkeHUs U
TpeHue nokosi. Tpenue B
IIPUPOJIE U TEXHUKE

JlaGoparopnas pabora
«3yuenune
3aBUCUMOCTH CHJIBI
TPEHUS CKOJIbKEHHSI OT
CWJIBI JABJICHUS U
Xapakrepa
COIPUKACAIOIINXCS
IIOBEPXHOCTEWN»

https://m.edsoo.ru/f5bee3a0

https://m.edsoo.ru/eaa45ec8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenne 3ama4d Ha
omnpeaeseHue
PaBHOICMCTBYIOIIEH
CHIIEI

https://m.edsoo.ru/4e5af9f6

31

Pemenue 3amgad no
TeMaM: «Bec Tenay,
«I['papuueckoe
M300paKeHue Cui,
«Cune»,
«PaBHOzEMCTBYIOIIAS
CHII»

https://m.edsoo.ru/81240d22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabota no



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TeMmaMm: «MexaHndecKkoe
JIBIDKeHMEY, «Macca,
IUIOTHOCTBY, «Bec
Tenay, «I'padudeckoe
HM300pakKeHUE CHIT»,

https://m.eds00.ru/c9096255

«Cunb»
JaBnenne. CriocoObl
33 J—— bubmuorexa [JOK
M https://m.edsoo.ru/5a7bf058 = https://m.edsoo.ru/ff0a20a6
yBEJIMYECHUS 1aBIICHUS
JlaBiieHue rasa.
34 3aBUCHUMOCTD JaBJICHUS bubnuorexa [JOK
rasa ot 00néma, https://m.edsoo.ru/9e9b58ed  https://m.edsoo.ru/ff0a2376
TEeMIIEePaTyphl
[Tepenaua naBieHus
35 TBEPJBIMU TEIIAMH, bubnnorexa [HOK
JKUIKOCTSIMH U Ta3aMHU. https://m.edsoo.ru/2b7cd744 | https://m.edsoo.ru/ff0a25b0
3akoH [lackans
JlaBiaeHue B )XKUIAKOCTH
M ra3e, BEI3BAHHOE bu6nmoreka [JOK
36 https://m.edsoo.ru/0e9d0f9e
JIEICTBUEM CHJIbI P https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemenue 3agau no reme
37 «/laBieHHE B KHUIKOCTH bubmmorexa [JOK
8 https://m.edsoo.ru/11b23c0Oe = https://m.edsoo.ru/ff0a2826
u raze. 3akoH [lackansy»
38 CooOmmaroruecs bubmuorexa [JOK
COCY/IbI https://m.edsoo.ru/4499bcae = https://m.edsoo.ru/ff0a2970
39 I'mnpaBnuueckuii npecc bubmmorexa LIOK

https://m.edsoo.ru/a342cc4b

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

40

MaHoMeTpBblI.
[TopuineBoit
YKUJKOCTHBIN Hacoc

https://m.edsoo.ru/186bd765

41

42

Atmocdepa 3emin.
[Tprunnb
CYILIECTBOBAHUS
BO3YIIHOM 000710YKH
3emun. 3aBUCUMOCTD
aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI
HaJl ypOBHEM MODsI

Bec Bo3nyxa.
ATMochepHOe 1aBJICHHE

https://m.edsoo.ru/4594b337

https://m.edsoo.ru/3c4b4leb

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

43

N3mepenue
aTMochepHOro
nasieHus. Onelt
Toppuuennu

https://m.edsoo.ru/8452b140

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8

44

3aBUCUMOCTh
aTMochepHOoro
JaBJICHHUSA OT BBICOTBI
HaJl YypOBHEM MOps

https://m.edsoo.ru/09cad2d?2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

45

46

47

bapomeTtp-anepon.
ATMochepHoe 1aBiieHHE
Ha paSHHqHBIX BbBICOTaXx

Pemienue 3anay mo reme
"ATMocdepHoe
nasieHue"

JleiicTBUE KUAKOCTH U
ra3a Ha OTPY>KEHHOE B

https://m.edsoo.ru/7074c9c2

https://m.edsoo.ru/91cd75c8

https://m.edsoo.ru/f4fb936f

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276



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

HUX TeJO0. ApXHUMeI0Ba
cuiia

48

Jlaboparopnas pabota
«Onpenenenue
BBITAIKABAIOIICH CHUIIBI,
JIEHCTBYIOLLEH Ha TEJIO,
MOTPYKEHHOE B
KHUJKOCTb)»

https://m.edso0.ru/140e0db0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a33fc

49

50

Jlaboparopuas pabora
o TeMe
«HccnenoBanue
3aBHCHUMOCTH Beca Telia
B BOJie OT 00BéMa
MOTPY>KEHHOU B
KHJIKOCTh YaCTH TEJa»

IInaBanue Texn

https://m.edsoo.ru/f790b9b8

https://m.edsoo.ru/4a99b7f7

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

o1

Jlaboparopnas pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHHE
JIOJIKU U OTpesieTIeHne
e€ rpy3onoabEMHOCTH"

https://m.edsoo.ru/0a23a725

52

Pemrenue 3amad mo
TeMmaM: «IlmaBanne
CyJIOB.
BozayxomnaBanuey,
«/laBnenue TBepabIX
Tell, )KUAKOCTEH 1

https://m.edsoo.ru/cd2dblee

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

ra3oB»

53

54

Mexannueckasi pabora

MomHocTth. Eqnaunel
MOIIIHOCTH

https://m.eds00.ru/6716420e

https://m.edsoo.ru/6d4a4682

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoBanue
"PacyéT MOIIHOCTH,
pa3BUBaEMOM Mpu
noasEMe 1o JecTHule'

https://m.edsoo.ru/26b34136

56

[IpocTeie MEXaHU3MBI.
Poruar. PaBHoBecue cun
Ha pblyare

https://m.edso0.ru/28b53a37

57

KonTponbnas pabota no
Teme «/laBnenue
TBEPJBIX TE,
JKUIKOCTEHN U Ta30B» /
Bcepoccutickas
poBepoyHas pabora

https://m.edsoo.ru/f7eb3480

58

PesepBHBIii ypOK.
Pabota c TekcTtamu o
Teme «/laBneHue
TBEPABIX TEIL,
KHUJKOCTEH U ra3oBy» /
Bcepoccutickas
MpoBepoyHas pabora

https://m.edsoo.ru/e8b8dd5e

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

59

Prruaru B TexHHKE,
OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«HccnenoBanue

0.5

https://m.eds00.ru/495848e8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

YCJIOBU paBHOBECHS
phIyara»

60

61

Pewenue 3amad o reme
«Y c1oBUs paBHOBECHUS
ppryara»

Koaddurment
MIOJIE3HOTO ACHCTBUS
MEeXaHHu3Ma.
Jlaboparopuas pabora
«M3mepenune KIIJI
HAKJIOHHOM TJIOCKOCTH

0.5

https://m.edsoo.ru/5a3d71dd

https://m.edsoo.ru/482ebd81

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

62

63

64

Perienne 3aga4 mo reme
"Pabora, MOIIIHOCTb,
KITa"

MexaHuyeckas SHEPTHs.
Kunernueckas u
MOTEeHIIUATIbHAS YHEPTUS

3aKOH COXpaHEHUS
MEXaHUYECKOH sHeprun

https://m.edso0.ru/31552716

https://m.edso0.ru/0703d3f2

https://m.edsoo.ru/42c8d69b

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110
TeME
"IKcrepuMEHTaIbHOE
ONpEACIICHUE
HW3MCHCHHUS
KHMHETHYECKON 1
MOTEHITUATLHOU
SHEPTUH MPHU
CKaTLIBAaHHUH TEJa I10
HaKJIOHHOH IJTOCKOCTH"

https://m.edsoo.ru/beba419a



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

KonrponsHas pabora no
66 Teme «Pabora u
MOIIHOCTh. DHEPTHI»

https://m.edsoo.ru/1bd3ecad

Pe3epBHbIit ypok.
67 Pabora ¢ Tekcramu o
TeMme "MexaHudeckoe

nBIKeHue"

https://m.edsoo.ru/04f1b920

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

PesepBHBIii ypOK.
Pabora ¢ Texcramu o
Teme "Pabora.

68

MomHocTh. DHeprus"

https://m.edsoo.ru/468dcce2

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE

Ne nudpoBLIe
Tema ypoxa Kontposnbubie Ilpaktuueckne JaTa m3ydenus bp

n/n Bcero oOpa3oBaTeJibHbIE

padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPHUH 1 bubmorexa HOK
P https://m.edsoo.ru/17e979dd = https://m.edsoo.ru/ff0a5256

Y MIX OTIBITHBIC
MOATBEPKICHUS
Macca u pazmep

2 1
aTOMOB M MOJIEKYJT https://m.eds00.ru/5635e685
Mopenu TBEPIOTO,

3 JKUIKOTO U 1 bu6mmoreka [IOK
ra3o00pa3Horo https://m.edsoo.ru/d7fb754d = https://m.edsoo.ru/ff0a540e
COCTOSIHUM BeLIECTBa
OOBsicHEeHHE CBOWCTB
TBEPAOIO, )KUAKOIO U
ra3oo0pa3Horo

4 i 1
COCTOHIH BemeCTBav https://m.edsoo.ru/1b01a9b1
Ha OCHOBE TOJIOKEHUM
MOJIEKYJIIPHO-

KMHETUYECKOU TEOPUH

5 Kpucrannnueckue n 1 bubnnorexka [HOK
amop¢HBbIe Tena https://m.edsoo.ru/27bce5c7 | https://m.edsoo.ru/ff0a5800
CwmauuBaHue u

bu6mmoreka [IOK
6 KaIMAJUISIPHOCTb. 1

IToBepxHOCTHOE

https://m.edsoo.ru/5b6d6ald

https://m.edsoo.ru/ff0a5530



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

HaATAXCHHUC

TemoBoe pacuupeHue

bu6mmoreka [IOK

7
U C)KaTue https://m.edsoo.ru/b3cecd09  https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
3 TEMIIepaTyphl CO
CKOPOCTBIO TEILIOBOTO https://m.edsoo.ru/716d8679
JIBY)KCHUS YACTHI
BHyTpeHHsIs SHEpTHs.
) bubnnorexa [HJOK
9 Crioco0b1 I/Ij’»MeHeHI/I}I https://m.edsoo.ru/296af62c httos://m.edsoo.ru/f0a5c60
BHYTPCHHEH SHEPTUU
10 Buasl Tenonepenaun bubmorexa HOK
A pea https://m.edsoo.ru/b2b637b0 = https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTHueckoe
UCTIOJIb30BaHUE
11 TEIJIOBBIX CBOMCTB bubmorexa [JOK
https://m.edsoo.ru/ed6332e0 = https://m.edsoo.ru/ff0a65c0
BEIIICCTB U MaTEPHUAJIOB
B IEJIAX
sHeprocoepexeHus"
KonnvecTBo TEMIOTHI.
12 V nebias bu6mmoreka [IOK
https://m.edsoo.ru/b8b44594  https://m.edsoo.ru/ff0a6976
TEIIOEMKOCTh
YpaBHEHHE TEIIOBOTO
13 Oananca. TerutooOMeH bubmorexa HOK
' https://m.edsoo.ru/ca9858a3  https://m.edsoo.ru/ff0a7088
U TEIUIOBOE PaBHOBECHE
JlaGoparopHas paboTa
14 "UccnemoBanue bubnnorexa [IOK

SIBJICHUS TEIIO0OMEHa

https://m.edsoo.ru/al1209b6a

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

MpU CMEIIMBAaHUU
XOJIOJIHOW U ropsiyeit
BOJLI"

15

Pacuer xonnuecTBa
TEIUIOTHI,
HEOOXOIMMOTO ISt
HarpeBaHus Teaa u
BBIJICTISIEMOTO UM TIPH
OXJIAXKICHUN

https://m.edsoo.ru/ec8caf53

16

JlaGopaTtopHnast pabota
"Onpenenenne
yAeJIbHOU
TEMI0EMKOCTH
BerecTna"

https://m.edsoo.ru/71483d4d

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

OHeprus TOIUIMBA.
VY aenpHas TemiaoTa
CropaHus

https://m.edsoo.ru/74e5b8db

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

18

ITnaBnenue u
OTBEP/ICBaHUE

KPUCTATNINYCCKUX TECIIL.

VY nenpHas Teruiora
IUIABJIEHUS

https://m.eds00.ru/60290302

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTtopHast pabota
"Onpenenenne
YAECIbHOM TEIUIOTHI
IUIaBJICHUSA Ibaa"

https://m.edsoo.ru/dc3d3ae3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoo6pa3zoBanue u
KOH/ICHCAIIHS.
Hcnapenune

https://m.edsoo.ru/bbd712c2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

22

23

24

25

26

Kunenwue. Y nenpHas
TEmIoTa
napooOpa3oBaHus U
KOHJICHCAIIHH.
3aBUCHUMOCTh
TEMIEPATyPhl KUTICHUS
0T aTMOC(EepHOTO
JIaBJICHUS

BrnaxnocTs Bo3ayXa.
JlaGopaTopHnas pabota
"Onpenenenne
OTHOCHUTEIIBHOM
BIIQYKHOCTH BO3ayxa"

Pemenue 3amgau Ha
OIIpCACIICHUC
BJIAJKHOCTH BO3aYyXa

[TpunIUIB pabOTHI
TEIUIOBBIX JBUTATEIIEH.
[TapoBas TypOuHa.
JIBurarenb
BHYTPEHHETO CTOPaHHS

KII] TermoBoro
nsurarens. TemnnoBbie
JIBUTATEIH U 3alIUTa
OKPY’KaloIle cpebl
3aKOH COXpaHEHUs U
MIpEBpAICHUS YSHEPTUU
B TEILJIOBBIX MPOLIECCaX

https://m.edsoo.ru/f189ce74

https://m.edsoo.ru/27d5ba72

https://m.edsoo.ru/95a1668d

https://m.edsoo.ru/7f28f500

https://m.edsoo.ru/c872fba0

https://m.edsoo.ru/54dbf64a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

27

ITonroroBka K

bu6mmoreka [IOK



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

28

29

KOHTPOJILHOH padoTe
o TeMme "TernnoBeie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BemecTna"”

KontponpsHas pabora
o TeMme "TernoBeie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BerecTna"

DnekTpusanus Tei. [Ipa

poaa SJIICKTPUICCKUX
3aps10B

https://m.edsoo.ru/e8c80834

https://m.edsoo.ru/a661a8e8

https://m.edsoo.ru/88346e5e

https://m.edsoo.ru/ff0a83f2

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

30

Ypok-uccnenoBanue
"DnekTpu3anus Tea
WHIYKLUEH U IIpU
CONPUKOCHOBEHUN"

https://m.edso0.ru/a31a66d0

31

32

B3anmoneiictBue
3apsKEHHBIX TEJl.
3akon Kymnona

DNEKTPUYECKOE TOJIE.
HanpsxeHHOCTB
AIIEKTPUYECKOTO IOJIS.
[TpuHIMT
CYTIEPHO3UIINH
SIIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/546ed75b

https://m.edsoo.ru/cc9ef3c0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenn
3IEKTPUUYECKHUX
3apsia0B.

https://m.edsoo.ru/dae9bb6d



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

DneMeHTapHBIN 3apsl.
Ctpoenue aToma

34

IIpoBoaHMKY 1
JUBJICKTPUKU. 3aKOH
COXpaHEHUs
AIIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/db9d2e4c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

36

37

38

39

Penrenue 3amau Ha
IIPUMEHEHUE CBOMCTB
ANEKTPUUECKUX
3apsioB
DIIEKTPUUYECKHI TOK,
YCIIOBHS €T0
CYILIECTBOBAHUSI.
Hcrounuku
ANEKTPUUYECKOTO TOKA

JlericTBus
3JIEKTPUYECKOTO TOKA

Ypok-uccnenoBasue
"IleticTBue
3JIEKTPUYECKOTO OIS
Ha IPOBOJIHUKH U
TUDJICKTPUKA"
DIIEKTPUUECKHUI TOK B
MeTaJliax, >KUIKOCTSIX
U razax

https://m.edsoo.ru/9e50ab0c

https://m.edsoo.ru/dc8e3bb3

https://m.edso00.ru/39377434

https://m.edsoo.ru/a963fbd1

https://m.edso00.ru/80f87¢79

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpruyecKas Uenb 1
€€ COCTaBHBIE YaCTH

https://m.edsoo.ru/dc440b0f

41

Cwnna Toka.

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8bd6



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

JlaboparopHas pabota
"U3mepenue u
pEryJIHMpOBaHUE CHIIBI
TOoKa"

https://m.eds00.ru/1007754b

42

43

44

45

46

DIIEKTPUUYECKOE
HaIpsKEHUE.
BoabrmeTp.
JlaGopaTopHnas pabota
"U3mepenue u
peryJivpoBaHue
HanpspkeHus"

ConpoTuBieHue
MIPOBOJIHUKA. Y IETIbHOE
COIMPOTHBIICHUE
BeIleCTBa

JlaGopaTtopHnast pabora
"3aBUCUMOCTH
AIEKTPUUECKOTO
COTIPOTUBIICHUS
MPOBOJIHHKA OT €T0
JUTHHBI, TITOMIA/IH
MOTIEPEYHOTO CCUCHUS
u Marepuana”

3aBHCHUMOCTH CHJIBI
TOKa OT HaIpPsHKEHMUS.
3axon Oma mis
ydacTKa Ienu

JlaGoparopHas paboTa
"HccnenoBanue

0.5

https://m.edsoo.ru/2e10ffc2

https://m.edsoo.ru/8b15d4bc

https://m.edsoo.ru/57bb5863

https://m.edso0.ru/57178ef6

https://m.eds00.ru/928eb517

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9e14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e



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

47

48

49

50

51

3aBUCHUMOCTH CUJIIBI
TOKa, WAYILETO uepes3
pe3ucTop, ot
COITPOTHBIICHUS
pe3ucropa u
HaIps>KCHUA HA
pe3ucrope"

HOCJ’Ie,I[OBaTeJ'ILHOG u
mapauiCjibHOC
COCIUHCHUA
IMPOBOAHUKOB

JlaGopaTopHnas pabota
"[IpoBepka npaBuiia
CJIOKECHHSI HATIPSKCHHMA
MIPU [OCJIEIOBATEILHOM
COCTMHEHUH JIBYX
pe3uctopos"

JlaGoparopHas paboTa
"ITpoBepka nmpasuiia
JUISL CUJTBI TOKA MU
napaIeIbHOM
COETMHEHUU
pe3uctopos"

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHa
Oma 114 pa3Im4Horo
COEIUHEHUS
MIPOBOTHUKOB

PabGora u MOIIIHOCTH

https://m.edso0.ru/83163e27

https://m.edsoo.ru/b0de442a

https://m.edsoo.ru/2bc089f6

https://m.edsoo.ru/042ae116

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aadle

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bu6nmoreka [JOK



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

AJIEKTPUUECKOTO TOKA.
3akoH [[>xoyns-Jlenma

https://m.edso00.ru/26b44873

https://m.edsoo.ru/ff0ab124

52

JlaboparopHas pabota
"Onpeneneane padboOTHI
1 MOIITHOCTH

AJIEKTPUUECKOTO TOKa"

https://m.edsoo.ru/8df2f777

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

DneKkTpuyecKre ey u
NOTPEOUTEIH
ANEKTPUYECKON
SHEPTUU B OBITY.
Kopotkoe 3ambikanne

https://m.edsoo0.ru/1df536d7

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

54

55

56

57

ITocTosTHHBIE MarHMTHI,
UX B3aUMOJEHCTBUE

Ypok-uccienoBanue
"N3yueHue nonei
MOCTOSIHHBIX
MarHuroB"

MaruuTtHoe none.
MaruuTtHoe noJe
3eMIu U ero 3HauYeHHe
IUIS SKU3HU Ha 3eMile

IToaroroBka x
KOHTPOJILHOM paboTe
110 TeMe
"DnexTpuueckue
3apsapl. 3apsKEHHbIE
Tena U ux
B3aNMOJEHCTBHS.
[TocTrossHHBIM

https://m.edsoo.ru/fa382068

https://m.edsoo.ru/5b574fd2

https://m.edsoo.ru/58f7070e

https://m.edsoo.ru/818a4c87

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c



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

ANEKTPUUECKUH TOK"

58

59

60

61

Kontponbnas pabota
10 TeMe
"DnexTpuueckue
3apsabl. 3apsKEHHbIE
Tena u ux
B3aUMOJICUCTBUSL.
[TocTostHHBIN
AJIEKTPUUCCKUN TOK" /
Bceepoccuiickas
IpoBepoyHas pabora

PesepBHBIil ypok.
PaGora ¢ TexcTamu 1o
teMe "llocTossHHBIN
AJIEKTPUUICCKUN TOK" /
Bceepocculickas
poBepoyHas pabora

OmneiT Opcrena.
MaruuTtHoe nose
3JIEKTPUYECKOIO TOKA
MarunTtHoe noie
KaTYHIKI/I C TOKOM

IIpumeHeHune
AJIEKTPOMAarHUTOB B
TEXHHKE.
JlaGopaTtopHnast pabota
"N3yuenne nemcTeus
MarHMTHOT'O TIOJISl Ha
IIPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/05b8c027

https://m.edsoo.ru/4b83a45d

https://m.edsoo.ru/5c51e7ac

https://m.edsoo.ru/58afd978

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

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



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

DIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Ucnonp3oBanue
JJEKTPOABUTaTENeH B
TEXHUYECKUX
YCTPOMCTBAX U Ha 1
TpaHCIIOpTE.
JlaboparopHas paboTa
"KoHcTpynpoBanue u
U3y4eHue paboThl
aJeKTpoaBUraTes"

https://m.edso0.ru/c8863399

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

63

Onbitel Dapanes.

3aKkoH

AJIEKTPOMATrHUTHON 1
uHaykuuu. Ipasuio

Jlenma

https://m.edsoo.ru/6e6f12a7

64

DneKTporeHepaTop.

CrniocoObl nonydeHus
AIEKTPUYECKON

JHEPIUU. 1
DNEeKTPOCTaHIMH Ha
BO300HOBIISIEMBIX

UCTOYHUKAX SHEPTUU

https://m.edsoo.ru/a27f18d0

65

66

IToaroroBka x

KOHTPOJILHOM paboTe

10 TEME 1
"DnexTpuueckue u

MarHHuTHBIE sIBJIeHUS"

KonTtponbnas pabota 1

https://m.edso00.ru/9130d43d

https://m.edsoo.ru/a80f07f0

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ac86c

10 TEME
"DneKkTpuuecKue u
MarduTHbIE IBIeHUS"

https://m.edsoo.ru/ff0acb14

67

PesepBHBIi ypOK.
Pabora ¢ TekcTamu 1o
teMe "TermnoBble
SIBJICHHS"

https://m.edsoo.ru/629cafe0

bubmuorexa [JOK
https://m.edsoo.ru/ff0accse

68

PesepBHBIi ypOK.
Pabota ¢ TekcTaMu 110
TeMe "MarauTHbie
sBiIeHus"

https://m.edsoo.ru/aacf92f6

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

145



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

9 KJIACC

Ne
n/n

Tema ypoka

Mexauunueckoe
NIIBIDKECHUE.
MarepuanbHas TOUKa

Cucrema otcyera.
OTHOCUTENBHOCTD
MEXaHHYECKOTO
JIBUKCHUS
PaBHOMepHOE
MPSAMOJIMHEHHOE
JBUKEHUE

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

Ipakruyeckue Jlara msyyenus

padoThI

https://m.edsoo.ru/c5feb168

https://m.edsoo.ru/0f2492f9

https://m.edso0.ru/463372cb

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad474

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad19a

HepasHomepHoe
MPSMOJIMHENHOE
newkenue. CpenHsis u
MI'HOBEHHAsl CKOPOCTh

https://m.edsoo.ru/b377alf5

[IpssMmonuHeiHOE
PaBHOYCKOPEHHOE
JIBH>KEHUE. Y CKOpEHUE

CxopocTb
MIPSMOJIMHENHOT O
PaBHOYCKOPEHHOT'O
neuxenus. ['padux
CKOpPOCTH

https://m.edsoo0.ru/32720c6d

https://m.edsoo.ru/e00f2f9e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ad8d4



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

Jlaboparopnas pabota
"Onpenenenue
YCKOpEHHUS Tena Mpu
PaBHOYCKOPEHHOM
JIBHKEHHUH I10
HaKJIOHHOH INTOCKOCTH"

CBoOOIHOE TTafieHuE
Ten. OneITe ["annies

https://m.edsoo.ru/5ada84df

https://m.edsoo.ru/1d5d31f3

bubnunoreka LIOK
https://m.edsoo.ru/ff0adb18

PaBHOMepHOE
JIBH>)KEHUE T10
okpyxHOCTH. [Tepuoa u
4acToTa oOpamieHus.
JIunelinas u yrinoBas
CKOpOCTH

https://m.edsoo.ru/0b60d98d

bubnunoreka LIOK
https://m.edsoo.ru/ff0ael76

10

[lenTpocTpeMuTenbHOE
YCKOpEHHUE

https://m.edsoo.ru/2ee5h2ac

11

12

13

IIepBbIit 3ak0H
Hsrotona. BekTtop cuiibl

Bropoii 3akoH
Herorona.
PaBHOzelicTBYOIIAS
cuna

Tpernii 3aKkoH
Herotona.
Cynepno3uuus cui

https://m.edsoo.ru/dd5831e4

https://m.edsoo.ru/c9523ec2

https://m.edsoo.ru/3a8390d9

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ae612

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ae72a

bubmmoteka IIOK
https://m.edsoo.ru/ff0ae982

14

Pemrenue 3agaq Ha
MPUMEHEHNE 3aKOHOB
Hrrotona

https://m.edso00.ru/288c3205

but6mmorexa [IOK
https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

Cuiia ynpyroctu. 3aKoH

bubnunoreka LIOK

15 I'yka https://m.edsoo.ru/97aeb272 = https://m.edsoo.ru/ff0aeca2
16 Pemmterue saza< 10 TeMe https://m.edsoo.ru/ebfb8a63
«Cuiia ynpyroctun»
JlaGopaTopHas pabora
17 «Omnpenenenue Bubmaorexa ITOK
https://m.edso0.ru/7b370e06 = https://m.edsoo.ru/ff0aee28
KECTKOCTHU MPY>KUHBI»
18 Cina Tpenus bubnunoreka LIOK
https://m.edso0.ru/1720d5b5  https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme bubnuoreka [{OK
«Cua TpeHus» https://m.edsoo.ru/c229f131  https://m.edsoo.ru/ff0afa26
JlaGoparopnas pabora
20 "Onpenenenune bubnnorexa [JOK
KO3 pHUIHEeHTa TPSHUS https://m.edsoo.ru/128b45ba  https://m.edsoo.ru/ff0af8be
CKOJIb)KeHus"
Pemenue 3aau o teme
21 "3akonsl HeroTOHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuna https://m.edsoo.ru/d57f6683  https://m.edsoo.ru/ff0afb8e
TpeHus"
Cuna TSHKeCTH M 3aKOH
99 BCEMHUPHOI'O TATOTCHHUS. bubmmnoreka [HOK
YckopeHue cBOOOTHOTO https://m.edsoo.ru/6e1db681  https://m.edsoo.ru/ff0af044
MaJCHUS
VYpoxk-koHpepeHuus
"JIBM>KEHHE TEJ BOKPYT
23 IPaBUTALlMOHHOIO

nentpa (Conneunas
cucrema). ['anaktuxu"

https://m.edsoo.ru/edc431dd



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

24

Pemrenue 3agad mo reme
"Cuia TSHKECTH U 3aKOH
BCEMUPHOTI'O TSATOTEHUS"

https://m.edsoo.ru/b8e8ed8f

bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

IlepBas kocMuueckas
ckopoctb. HeBecoMocTh
U IIEpErpy3KH

https://m.edsoo.ru/360ad359

bubnunoreka LIOK
https://m.edsoo.ru/ff0af33c

26

PaBHoBecue
MAaTepHaIbHON TOUKH.
AOGCOIIOTHO TBEPIOE
teio. PaBHoBecne
TBEPAOIO Tena ¢
3aKpeIIEHHOW OChIO
BpauieHusi. MomMeHT
cuibl. LleHTp TshKEecTH

https://m.edsoo.ru/c71322dc

bubnunoreka LIOK
https://m.edsoo.ru/ffOafe36

27

28

29

PaBHOBecue
MAaTepHAIbHON TOYKH.
AGComI0THO TBEPAOE
teno. PaBHoBecue
TBEPIOTO TeJIA C
3aKpEIUIEHHONW OCBIO
BpaieHusi. MoMeHT
cwisl. LleHTp TsDKECTH

Pemenue 3ana4 no reme
"MowmeHT cuibl. LlenTp
TAXKECTH"

ITonroroBka K
KOHTPOJILHOHM paboTe 1o
TeMe "MexaHndeckoe
JBHKCHHE.

https://m.edso0.ru/97336230

https://m.edsoo.ru/4ef96217

https://m.edsoo.ru/b171aaac

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOb02b4

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b0408



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

B3aumopeiictBue Ten"

30

31

32

33

KonTposbHas padoTa 1mo
TeMe "MexaHn4ecKoe
IBIKEHHUE.
BzanmoneiictBue ten"

Nmnynbce Tena.
Nmnynbe cumbl. 3akoH
COXpaHEHHUS UMITYJIbCa.
Yupyroe u Heynpyroe
B3aUMOJICHCTBHE
Pewenue 3ampau o reme
"3aKOH COXpaHECHUS
uMmItysibca'
Ypok-koHbepeHIus
"PeakTUBHOE OBUKEHUE
B IIPUPOJIE U TEXHUKE"

https://m.edso0.ru/e068a365

https://m.edsoo.ru/a427e600

https://m.edsoo.ru/21fa71e5

https://m.edsoo.ru/16c1be33

bubnmoreka [IOK
https://m.edsoo.ru/ffOb06ec

bubnmoreka [IOK
https://m.edsoo.ru/ffOb07fa

bubnuoreka [{OK
https://m.edsoo.ru/ffOb096¢c

34

Mexanuyeckas pabora
Y MOIIIHOCTh

https://m.edsoo.ru/4ec4deOb

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b0a84

35

36

PaboTa criibl TSKECTH,
CWJIBI YIIPYTOCTH U
CHWJIBI TPEHUS

JlaGopatopHnas pabora
«Omnpenenenue padOThI
CHJTBI TPEHUS TIPH
paBHOMEPHOM
JBYDKEHUH Tea 10
TOPHU30HTAILHOU
MIOBEPXHOCTI

https://m.edso0.ru/60b5b8e8

https://m.edso0.ru/66f52f8c

bubnuoreka [{OK
https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

37

CBs13b SHEPrUM U
paboTHI.
IToTennuansHas
SHEprus

https://m.edsoo.ru/0b6dd37e

38

Kunernueckas sneprus.

Teopema o
KMHETHYECKON SHEPTUu

https://m.edso0.ru/6a170379

bubnunoreka LIOK
https://m.edsoo.ru/ffOb0c32

39

40

41

3aKOH COXpaHEHUS
OHCPIvMr B MCXAaHUKE

Jlaboparopnas pabota
«3ydenue 3akoHa
COXPaHCHHS SHEPTUN)

KoneobarensHoe

ABHMOKCHHUEC U CI'O
XapaKTCPHUCTUKHU

https://m.edso0.ru/369426db

https://m.edso0.ru/0e03d503

https://m.edsoo.ru/70d0b00e

bubmuoreka [IOK
https://m.edsoo.ru/ffOb12fe

bubnunoreka LIOK
https://m.edsoo.ru/ffOb1858

42

3aTyxaromue
Koje0aHusl.
BeinyX1eHHBIE
Konebanus. Pezonanc

https://m.edsoo.ru/847f18f1

bu6mmoreka IIOK
https://m.edsoo.ru/ffOb20f0

43

44

45

MaremMaTnyeckui u
MPY>KUHHBIA MaSTHUKHU

Ypoxk-uccienoBanue
«3aBHCUMOCTb MepUoa
KoJieOaHUH OT
JKECTKOCTH NPYKUHBI U
MacChl Tpy3a»

[IpeBpamienue sueprun
IIPU MEXaHUYECKUX

https://m.edsoo.ru/0dbb82c7

https://m.edso0.ru/306b36b0

https://m.edsoo.ru/d582001c

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



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

KoJIe0aHuAX

46

JlaGopaTopHas pabora
«OmnpeneneHue 4acToThbl
¥ Tiepruoa KojeOaHui
IPYKUHHOTO
MasiTHHKa

https://m.edsoo.ru/acc39275

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

47

JlaGopaTopHas pabora
«IIpoBepka
HE3aBUCHMOCTH
repuoia KojiebaHui
rpy3a, HOJBEIIEHHOTO K
HUTH, OT MacChl Tpy3a»

https://m.edsoo.ru/5ae6a3a3

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

MexaHNYecKHe BOJIHEL.
CroiicTBa
MEXaHHYECKUX BOJIH.
[IponosbHBIE N
MONEPEYHBIE BOJIHbI

https://m.edsoo.ru/0a40458e

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

49

VYpok-koHpepeHus
"MexaHHn4YeCKHE BOIHEI
B TBEPAOM TEJIE.
CelicMHu4YecKHe BOTHBI"

https://m.edsoo.ru/ea0297ac

50

51

52

3Byk. Pacnipoctpanenue
U OTpaXKEHUE 3BYyKa
Ypok-uccienroBaHue
"Habmronenue
3aBHCHUMOCTH BBICOTBI
3ByKa OT 4YacCTOTHI"

rpOMI(OCTL 3ByKa 1
BbICOTA TOHA.

https://m.edsoo.ru/d10ce826

https://m.edsoo.ru/b1e800e9

https://m.edsoo.ru/ff4cadfO



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

AkycTudeckuit
PE30HAHC

53

VYpoxk-koHpepeHuus

"V nbpTpa3Byk u
uH(Pa3BYK B IPUPOAE U
TeXHUKe"

https://m.edso0.ru/83db4533

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka x
KOHTPOJILHOHM paboTe 1o
TeMe "3aKOoHBI
COXpaHEHHUS.
MexaHn4JecKne
Kosie0aHus U BOJHEI"

https://m.edso0.ru/893cf97f

bubnuoreka [{OK
https://m.edsoo.ru/ff0b25f0

55

KonTponbnas padota no
TeMe "3aKOHEBI
COXpaHEHHUS.
MexaHn4JecKne
Koe0aHus U BOJHEI"

https://m.edsoo.ru/ed23a67b

56

DNeKTpOMarHuTHOE
oJe.
DNeKTpOMarHuTHBIE
BOJTHBI

https://m.edsoo.ru/fd34def5

bubnmnorexa LIOK
https://m.edsoo.ru/ffOb2abe

S7

58

CsoiicTBa
AIEKTPOMArHUTHBIX
BOJIH
Vpok-koHpepeHus
"[Ikana
AIEKTPOMArHATHBIX
BoiH. Mcnonn3oBaHme
AIEKTPOMArHATHBIX

https://m.edsoo.ru/2c1cf7d9

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

BOJIH JIJI1 COTOBOU
cBs3u"

59

Ypoxk-uccienoBanue
"N3yueHue cBOKCTB
ANEKTPOMArHUTHBIX
BOJIH C ITIOMOIIIBIO
MoOmIBHOTO TenedoHa"

https://m.edsoo.ru/5c576¢d8

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3anau Ha
ONPEACIICHUE YaCTOThI U
JJINHBI
3JIEKTPOMArHUTHON
BOJIHBI

https://m.edso0.ru/945aaaf6

61

DneKTpoMarHuTHas
MIpUPOJIa CBETA.
CxopocTs cBeTa.
BostHOBBIE CBOICTBA
cBeTa

https://m.edso0.ru/f9f97458

bubnunoreka LIOK
https://m.edsoo.ru/ffOb31d0

62

Hcrounuku cBera.
[IpssMmonuHeHOE
pacnpocTpaHeHHe
cBeTa. 3aTMEHHUS
Connua n Jlynst

https://m.edsoo.ru/08ace73c

bubmmoteka IIOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaXKEHUS
cBeTa. 3epkaia.
Pemrenue 3agaq Ha
IIpUMEHEHNE 3aKOHA
OTpakKeHHUS CBETa

https://m.edsoo0.ru/7696ce52

but6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomienne ceera.
3aKoH TpeIOMIICHUS

https://m.edso0.ru/55f59581

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

CBCTa

65

[TonHnoe BHyTpeHHEE
OTpa)K€HUE CBETA.
Hcnonb3oBanue
II0JIHOI'O BHYTPEHHETO
OTpaXEHUS B
ONTUYECKUX CBETOBOJIAX

https://m.edsoo.ru/73dab%aa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b3c5¢

66

Jlaboparopnas pabota
"UccrenoBanue
3aBHCHMOCTH yTJia
MIPEIIOMIICHUST
CBETOBOTO JIy4a OT yIJia
MaJICHHS Ha TPaHHUIEe
"Bo3yx-cTexno""

https://m.edsoo.ru/62e87f1d

67

68

VYpoxk-koHpepeHuus

"W cnoip30BaHue
MIOJIHOTO BHYTPEHHETO
OTpakKeHHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS
CBS3b"

JIuusel. Onrnyeckas
CHJIa JIMH3EI

https://m.edsoo.ru/7bb816ba

https://m.edsoo.ru/1b7b0b0a

bubmmoteka IIOK
https://m.edsoo.ru/ffOb3f2c

69

70

[Toctpoenue
M300pakeHUH B JIMH3aX

JlaGopatopHnas pabora
"Onpenenenune
(hOKYCHOTO PaCCTOSTHHS
Y ONITUYECKOM CHJIIbI
cobOuparomien TUH3b"

https://m.edsoo.ru/2d040ee9

https://m.edsoo.ru/84ee9a83

bubnuoreka [{OK
https://m.edsoo.ru/ff0b444a

bubnunorexa LIOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71

VYpox-koHpepeHuus
"OnTHyecKue JINH30BbIE
npuoops!"

https://m.edsoo.ru/77d62428

bubnunoreka LIOK
https://m.edsoo.ru/ffOcOa7e

72

73

74

75

I'ma3 kak onruueckas
cucrema. 3peHue
Ypok-koHpepeHIus
"IledexTnl 3penns. Kak
COXPaHUTH 3peHue"

Paznoxenue 6enoro
cBeTa B clIeKTp. OnbITHI
Herorona. Cnoxenue
CIIEKTPAJIbHBIX I[BETOB.
Jucnepcus ceera

Jlaboparopnas pabota
"OnbITHI IO
pasioxeHuto 06e1oro
CBETa B CIIEKTpP U
BOCTIPHSITHIO [IBETA
MIPEMETOB TIPH UX
HaOII0JIEHUHU Yepe3
L[BETOBBIE (PUIBTPHI"

https://m.edsoo.ru/195aeaad

https://m.edsoo.ru/27aled89

https://m.edsoo.ru/8dd2eca2

https://m.edsoo.ru/d0306fea

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b4684

bubmuoreka [IOK
https://m.edsoo.ru/ffOcOf4c

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcOe2a

76

YPOoK-IpakTUKyM
"BoHOBbIE CBOMCTBA
CBeTa: IUCIEePCHUs,
uHTepPepeHus u
mudpakmus"

https://m.edsoo.ru/e0a63d88

77

Omertel Pe3epdopna u
TUTaHETapHasi MOJIEIb
aTroma

https://m.edso0.ru/12466ef4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

ITocTtynatsl bopa.

78
Monens atoma bopa https://m.edsoo.ru/ccb31b23
Hcnyckanue u
79 MOTJIOIIEHUE CBETA bubmuorexa [JOK
aroMoM. KBaHTHI. https://m.edsoo.ru/5644cf12 https://m.edsoo.ru/ff0c144c
JInHenyaTele CIIEKTpPbI
YpoK-npakTUKymM
" . bubnmoreka [IOK
80 Ha6J1I0):[eHIfe CIIEKTPOB https://m.edsoo.ru/d9a535fa httos://m.edsoo.ru/ffOc1550
WCITyCKaHUS
81 PanmoakTHBHOCTE U €€ bubnunoreka LIOK
BUJIBI https://m.edsoo.ru/c0d61d76 = https://m.edsoo.ru/ff0c1672
CtpoeHue aTOMHOTO Eub 10K
] HNOJINOTEKA
82 siapa. Hykinonnas https://m.edsoo.ru/c6fedb01 httos://m.edsoo.ru/ffoc8ac
MOJIETh
83 PanuoaxkTuBHEIE bu6nmoreka LIOK
npeBparieHust. F30Tomnsl https://m.edsoo.ru/22a91a60 = https://m.edsoo.ru/ff0clal4
Pemenue 3anaq no
84 Teme: "PagnoakTuBHBIE bubmorexa HOK
e " https://m.edso00.ru/513488b8 = https://m.edsoo.ru/ff0clbda
TIPEeBPAICHUS
85 I1
cproA oypactaza https://m.edsoo.ru/556cd230
VYpok-koHpepeHus
"P
86 HIMOAKTHBHbIC https://m.edsoo.ru/1d8af4le bubmmorexa [TOK
W3JIyYEHHUS B IIPUPOJE, https://m.edsoo.ru/ff0c2126
MEJHIHE, TEXHUKE"
A .
JICPHPIC PEATIli bubmuoteka [IOK
87 3aKOHBI COXPaHEHUS

3apsA0BOIO U

https://m.edsoo.ru/ddea5341

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

MaCCOBOI'O YHUCCII

88

89

DHeprus CBs3u
aTOMHBIX sifiep. CBsi3b
MAaccChl U SJHEPTUH

Permrenue 3agad mo reme
"Anepubie peakuun"

https://m.edsoo.ru/7ea32153

https://m.edsoo.ru/ab0a967e

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

90

Peaknmu cunrtesa n
JIeJICHUs siAep.
Hctounuku sHepruu
CoiHIa u 3BE3]

https://m.edsoo.ru/3f9b9e22

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

91

VYpoxk-koHpepeHuus
"SI nepHast SHEpreTUKa.
HeicTBus
PaslnOAKTUBHBIX
U3Iy4eHUH Ha KUBbIE
OpraHusmsl"

https://m.edsoo.ru/eca6d055

92

93

[ToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe
"DIIeKTpOMarHuTHOE
T0JIE.
DNeKTpOMarHuTHBIC
BOJIHBI. KBaHTOBBIE
SIBJICHUS "

KonTponpHas pabota mo
Teme
"DJIeKTPOMarHUTHOE
moJe.
DNeKTpOMarHuTHBIC

https://m.edsoo.ru/12ca9945

https://m.edsoo.ru/44e29b35

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



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

BOJIHEIL. KBaHTOBEIE
sBJIeHUS"

94

IToBTOpEHMUE,
0000111IeHHE.
Jlaboparopubie pabOThI
o Kypcy
"Bzaumonerictsue ten"

https://m.edsoo.ru/ae5edb4f

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

95

IToBTOpEHMUE,
0000mienue. Pemenue
pacUYeTHBIX U
KayeCTBCHHABIX 33124 110
TeMe "TemnoBbie
npouecch”

https://m.edso00.ru/947969a8

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEHuUE,
00o01eHue. Pemenne
pacyYeTHBIX U
Ka4eCTBEHHBIX 3a/a4 1O
teme "KIIJ] TerioBbIix
nBUTarenei”

https://m.edsoo.ru/34eb96f9

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2a22

97

98

[ToBTOpEHME,
00061meHnue. Pemenne
pacueTHBIX U
KaueCTBEHHBIX 3a7a4 110
teme "KIIJI
AJEKTPOYCTaHOBOK"

[ToBTOpEHME,
o6ob11eHue.
JlaGopaTopHble paboThI
1o Kypcy "CBeroBble

https://m.edsoo.ru/26a5bf1b

https://m.edsoo.ru/8b3ab702

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2b30

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

saBJIeHUs"

99

[ToBTOpEHMeE,
00o06mmenue. Pabora ¢
TEKCTaMH TI0 TeMe
"3aKOHBI COXpPAHEHUS B
MexaHuke"

https://m.edsoo.ru/75d6411a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

100

101

102

[ToBTOpEHMeE,
00006menue. Pabora ¢
TEKCTAaMH 110 TEME
"Konebanus 1 BOIHBI"

IToBTOpEHME,
000011enue. Padora ¢
TEKCTAaMH 110 TEME
"CseToBbI€ sBJICHUS"

IToBTOpEHME,
06o6mmenue. Pabora ¢
TEKCTaMU 110 TeME
"KBanrtoBas u saepHas
¢uzuka"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27

https://m.edso0.ru/e34358b8

https://m.edsoo.ru/2180ae5b

https://m.edso0.ru/6216375a

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubnuoreka [{OK
https://m.edsoo.ru/ff0c3044



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




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOIMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZUUYECKUX SBICHUN

14

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHUsI U eUHUIBI (PU3NUECKUX BEIIMYMH, HAXOAUTh (HYOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa M 3alHMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKWX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a71aud B 1 — 2 NEUCTBHUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHSL 3aJayd  3alMChIBaTh KpPATKOE YCIOBHUE, TMOJACTABISTH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HPH I[OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BRIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMTH OIBITHl O HAONIOAEHUI0 (U3UYECKUX SBICHUN WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aNMUCHIBATH MOKa3aHUS MPUOOPOB € yUYETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOIO MCCIIEJOBaHUS, COOUpAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILJIaHY,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MUYECKHX BEIUYUH, CIEays
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIITOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JACUCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JIEWCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

MPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(}OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKPY)KaIOH_[Cﬁ cpeae

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOKET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BAaTh pH BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpazoBaHms HHPOpMAITUH

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OcCHOBe 2 — 3 HCTOYHHKOB WHGOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
IPaMOTHO UCHOJb30BaTh W3YUEHHBIM TMOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aCKBATHO OILICHHUBATH
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnvdaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpaMKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bICHEHHE 13 |
— 2 JOrMYecKuX ILIaroB ¢ Momompio 1 — 2 u3ydyeHHbIX CBOICTBa

(bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JaHHBIX JUId pelleHHs] 3ajauyd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3NYecKOoW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEIOBAHUS, BEIICISTh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O



000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEJIOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh HPUHLMIBI JEHCTBUA W3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXOauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM MU CXCMATHYHBIM PUCYHKaM, COCTABIISITbH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIONIb30BaHUS (PU3NYECKUX 3HAHUHN B TTOBCEIHEBHOM
KU3HU i1 o0ecnieyeHus: 0Oe30MacHOCTH TpU  OOpalleHuH ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIUMXCSA 3HAHUW U NYTEM CpaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATH HWHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HeHOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUHA y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

HONYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COJEpXKAHUSA, CIPaBOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TIPYINIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh N3yYEHHBIE IIOHATHS

pasiuyaTh SBIEHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JIPYTUMH



1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(bU3HYECKUX BEIUYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKUX IIaroB ¢ MOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX ﬂBHCHHfI, (1)I/ISI/ILIGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHbele 3adadu (omMparouiyecs Ha cuUcTeMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(Gu3MUEeCKUX METOJIOB, UCIIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TEN: CaMOCTOSTEIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOr BeTUYHHBI ((POKYCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (UKCHUPOBATh PE3yIbTaTh

HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I



rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIeays NPEIIOKEHHOW WHCTPYKIIWH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nu4yaTth OCHOBHBIC NMPH3HAKK W3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHalbHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PELICHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENIBHO (OPMYIHpPYs TOWCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJISIPHYIO JIUTEPATYpy (DU3MYECKOro COJAEp)KaHUs, CIPaBOYHBIE
MaTtepuaisl, pecypchl cetu HHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

O0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ B JESATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

11

Ou3uka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
@dusnueckue SABICHUA: MEXAaHHYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  Ilorpemnocts

HSMepeHHﬁ. MC)KIIYHapO,I[HaSI CHUCTCMa COAMHUIL

1.4

1.5

2.1

2.2

2.3

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTC3, 00BsICHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NUECKUX SBICHUM ¢ TOMOLIbIO MOJIENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAN.
N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
Onpenenenre pa3sMepoB MaJIbIX Tel.
N3mepenune temrnepaTypsl Py HOMOIIHU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBaIOLIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

JlBuxenne wyactuil BemiecTBa. CBA3b CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMmueparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHUC



ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHUE TIa30B,
KUAKOCTeH M TBEPABIX  (KPUCTAIMYECKHX)  TeEIl.
2.4 B3auMocBs3p Mexay CBOHCTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psAloB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITEl 1O HAONIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnplTbl 10 OOHAapYXKEHUIO  JEHCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHoMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
3.9 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' JNBHKEHHUU. Pacuér nmyTu ¥ BpeMEeHM JIBUKECHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 Tel KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKCHUS TEIL
Macca kak Mepa HTHEPTHOCTH Tena
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIECHCTBUSA TeEIl
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHne cuibl ¢
' IIOMOIIBIO JUHAMOMETPA
37 SBneHue TAroTEHUS U cuia TsKecTH. CHila TSKECTH
' Ha Jpyrux maserax. Bec Tema. HeBecomocTs
38 Cuna tpenus. TpeHHE CKOJIbKEHUS W TPEHHUE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxxeHue cui, HANpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOElCTBYIOIIIASA CHIT
3.10 [IpakTuueckue padbOTHI:

OHpC,Z[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IBHIKCHUSA




(wapuka B KMOKOCTH, MOJEJIU  3JIEKTPHUYECKOTrO
aBTOMOOMWIIE M Tak janee). OmpexneneHue cpegHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUKa 110
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JI€MOHCTPHPYIOLIHE
3aBUCUMOCTh PACTSDKEHUs (nedopmarviu) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKaACAOIINXCA HOBerHOCTeﬁ

dusnyeckue SBICHUSA B IIpUupoac: NMpUMEPLI IBHUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,
JeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOALIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

Hapnenne TtBEpHOro Tena. CrocoObl YMEHBIICHHS H

1 yBEJIMYEHUS 1aBIICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TeMIIepaTyphl
r [lepenaya naBneHus: TBEPABIMHU TellaMU, XKUJIKOCTAMU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MaLTUHBI
3aBUCHUMOCTh  JABIICHUS JKUAKOCTHU OT TIyOHHBI
4.4 IMaapocraTudeckuit mapagokc. CooOIIArOITHECS COCY/IBI.
I'mapaBnuueckre MeXaHU3MBbI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunHel
A5 CYIIIECTBOBAHUS BO3AYIITHOW o00o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 N3mepenue atmocdepHoro nasieHus. IlpuGops s
' M3MepeHust aTMOc(hEepHOro JaBIeHUS
JleficTBHe >KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apXxumenoBa) CHiIa. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

411

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAS OT
o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyxkEéHHoe B KuUAKocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIECH
CHJIBI, JICUCTBYIOLICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Tejla U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa 1R 0%
KOHCTPYUpPOBAHME  JIOJAKA W  OIlpelesieHne  eé

rpy30I04bEMHOCTH

dusnueckue SABJIICHUS B npupoac: BJIMSHUC
aTMocq)epHoro JaBJICHHA Ha JKUBOH OpraHuvsMm, IJIaBaHUueC

pBIO

TexHuueckue yCTpOHCTBa: COOOLIAIONIIUECS COCYIIBI,
YCTPOHCTBO BOJONPOBOJA, T'MIPABINYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' M

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTh
£ 3 [IpocTeie MexXaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuno paBHOBecHs pplyara
5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koaddunuent
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHimanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIEN
5.7 Kunernueckas sHeprus
- [Tomnass mexaHuueckass SHeprus. 3aKOH HM3MEHEHHS W
' COXPaHEHUS MEXaHUYECKOH SHEepTUn
£ g [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TpPEHUs  MpU




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JIBIDKEHMM Tella [0 TOPU30HTAIbHOU
NOBEpXHOCTU. MccnenoBanye ycinoBUil paBHOBECHS pblyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OIbITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHUSL MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue u amopgHbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpuun
6.4 CMaunBaHuE U KalWISAPHBIE SBICHUS
6.5 TemoBoe paciiupeHye u cxxaTue
66 Temneparypa. CBa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
6.7 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPTUU: TeIIonepeaada U CoBepIIeHne padoThbl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMEH M TEMJIOBOE paBHOBECUE. YpaBHEHHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHUE KPUCTAINIMYECKUX BEILIECTB.
. VY ienpHas TenaoTa niaBJICHUS
[TapoobOpazoBanue w  KoHAeHcamws. McmapeHwue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3oOBaHUS.
. 3aBHCHUMOCTh TEMIIEPATYypPbl KUIEHHUS OT aTMOC(EpHOTO
JaBJICHUSA
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABHUTrarens. TersoBble ABUraTeNnyd U 3alliura
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTHH B TEIIOBBIX
6.16
rporeccax
[IpakTuueckue paboOTHI:
OnelTbl 1O OOHAapyXEHHIO  JEHCTBUSL  CHIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIIOB MOBAPEHHOM
COJIU WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.
6.17 Omnpenenenue 1aBIeHNs BO3AyXa B OaIOHE MINPHILIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TeMIEPaTypPBhI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH YHEPTUU Teja B
pe3yibTaTe TeTuIonepeaad U padoThl BHEITHUX CHJL.

HccnegoBanue SABJICHUA TEII0O0OMEHA pu



CMEILIMBAHUH XOJOJAHOW U rOpsYEr BOJBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEmI00OMEHEe ¢ HarpeTbiM MEeTaNIMYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.

HccnenoBanue npouecca uCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpexneneHue yaeapHON TEILIOTHI IUIABICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTsOKCHUC W KallWJUIAPHBIC ABJICHUA B IPUPOAL,
6.18 KpUCTAJUIBI B npupoje, uznyduenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEpaTypsl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOuHA,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsi0B

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh JIEKTPUUECKOTO
7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPHUYCCKUX 3apia0B. QHGMCHTapHHﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHMKY MIOCTOSHHOIO TOKA




HeuicTBust 3JIEKTPAYECKOrO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. OJIEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE W NapajUieIbHOE  COEIUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenua

DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[ToctosinHbie MarHuThl. B3anmmoaeicTBHE MOCTOSHHBIX
7.14

MarHuToB

MaruutHoe mone. MarHuTHoe mone 3eMiIu U €ro
7.15

3HAYEHUE JJIS )KU3HU Ha 3eMIie

OmneIT Dpcrena. MarHuTHOE MoJe IEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >eKTPOMarHuTOB B TEXHUKE

JlelicTBUE€ MarHMTHOIO TOJISI HAa MPOBOAHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNe B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIIOpTe

Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18

naaykuuu. [Ipasumno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOTy4YeHUs
7.19 MEKTPUYECKOM  DHEPrMHU.  OJIEKTPOCTAaHLUM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnbITH 10 HAOJIOCHHIO DJICKTPHU3AIMN TET MHIYKIIUEH

U IIPU CONPUKOCHOBEHHH.



HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHara.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUW  TPHU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia Asl CHIbI TOKa MpPU MapaieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIET0 4Yepe3 Ppe3UcTop.
OnpezneneHne  MOIIHOCTU — 3JIEKTPUYECKOIO  TOKa,
BBIJIETISIEMOM Ha pe3ucTtope. VMccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HAMPSKEHUS
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIs MOCTOSIHHBIX MarHUTOB MPU
ux oOveauHeHMH ©  pasneneHun. VccnemoBanue
JENUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIHME  3aBUCUMOCTH  CHUJIBI
B3aUMOJCICTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHue

HCﬁCTBHﬂ MAaroHMuTHOIO II0JI1 Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanune u H3y4YeHUe paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO SABJICHUSA 3J'I€KTpOM3FHPITHOI>i HHAYKIHUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUSI U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3eMiiu, Apeld MoCcoB,
POJIb MAarHUTHOTO TOJIS YISl )KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHuyeckue ycTpoOWCTBA: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM SHEPIuH,
AJIEKTPOOCBETUTENBbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MpPEeIOXPAaHUTENH, JIIEKTPOMATrHUT, JJIEKTPOJIBUTATEINb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KNIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTHI COAEPIKAHMS
pasznena
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexannyeckoe JABWXKeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO IBUIKEHUS
8.3 PaBHOMEpPHOE NPSMOJIIMHENHOE JBUKEHHUE
HepasromepHoe IPSIMOJIMHENHOE JBUKCHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  MpuU
8 HEpaBHOMEPHOM JIBUKEHUU
8.5 YckopeHue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEWHOE
' JIBIDKEHUE
8.6 Cob6oanoe nagenue. OneiTel ["amues
PaBHOMEpHOE ABM)KEHUE 1O OKpYKHOCTH. [lepuon n
8.7 yacToTa oOpamenus. JIuHEWHass W yriaoBas CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 ITepBsiit 3akoH HproToHA




8.9

Bropoii 3akon HetoTona

8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUTT CYyTIePIIO3UITIH CHIT
8.12 Cwia ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMs: CWIa TPEHHS CKOJBXKCHUS, CHIIA
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
814 Cuna TSDKECTM W 3aKOH BCEMHUPHOTO TATOTCHUS.
' Yckopenne cBOOOTHOTO MaCHHS
815 IBmwxkenne  tianer  Bokpyr  Comuma.  Ilepsas
' KOCMHYECKasi CKOpOCTb. HeBecOMOCTh 1 Tieperpy3Ku
PaBHOBecMe  MaTepUaIbBHOW  TOYKU.  AOCOJIFOTHO
8.16 )
TBEPI0E TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHOM OCBIO
' BpaieHus. MomeHT cuitbl. LleHTp TshkecTn
8.18 HNmnynsc Tena. MI3menenue ummynbca. UMIynbc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
8.9 PabGora cun Tsxectu, ymnpyroctu, TpeHusa. CBs3b
' SHEPIruu 1 paboThl
8.23 [TorennuanbHass SHEpPrusi Tejla, MOJHATOrO  Haj
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHas SHEPrUs CXKaTol MPY>KUHbI
Kunernueckass sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHHUsI MEXaHHUECKOW YHEPTUU
[TpakTiueckue pabOThI:
Omnpenenenne cpeaHeil CKOPOCTH CKOJIbKEHHUS Opycka
WIA JBWKEHHS [IapuKa I10 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHre yCKOpPEeHUsl Tela NMPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH IYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

HpOBepKa TUIIOTE3bL: C€CJIM IPU PABHOYCKOPCHHOM



8.28

8.29

JBYKCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIbI TPEHHUSI CKOJIBKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
kodduimeHTa TpeHus CKoubkeHus. OnpenerneHue
KECTKOCTH TPYXUHBL. OmnpezencHue padOThl CHIIBI
TPEHUST TIpU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTAILHON TOBepXHOCTH. OmnpeseneHre padoThI
CUJIBl  YOPYrocTM  NpH  HOAbEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBHXKHOTO

0JIOKOB

@u3nYeCKUe ABJIEHUSA B MPUPOJIE: TPUIUBBI U OTJIUBBI,
JBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  COMAOMETP, JATYUKHU

MMOJIOKCHUS, pACCTOAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarenpnoe nemkerne. OCHOBHBIC XapaKTEPUCTHKH

> KoJIeOaHUI: IepuoJ], YacToTa, aMIUIMTY 1A
9.9 MareMatnuyeckuit u IIPY>KUHHBIN MAasITHUKH.
' [IpeBpatieHue sHepruu npu KoieOaTeIbHOM JABHKEHUN
93 3aryxawmue KosneOaHus. BbIHyXIE€HHbIE KoJeOaHMUs.
' Pe3onanc
Mexannueckue BosHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTBb €€ paclnpocTpaHeHHs. MeXaHNYeCKUue BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTE 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 WNudpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboTHI:
Omnpenenenne YacTOTBl HW  TEpUoAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHHUKA.

Ompenenenne YacTOTBl HW  TEepUoAa  KoJeOaHWi

MPY>XUHHOT'O MadTHUKA



HccnenoBanue 3aBUCHUMOCTH TIepuoja  KoJeOaHHWI
IIOABCIICHHOTO K HHUTH rpy3a OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH —Tepuoja  KoJeOaHWi
NPY>KMHHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMH rpysa,
IDOABCHICHHOI'O K HHUTH, OT MAacCChl pr38, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TeXHUYECKHE YCTPOMCTBA: 3XOJOT, HCIOJIb30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOC I10JIC. :‘)HCKTpOMaFHI/ITHHC BOJIHBI.

104 CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
' BosiHoBBIE CBOMCTBaA cBETa
10 [TpakTryeckue paboTHI:
10.4 N3yuenne CBONCTB  IJJIEKTPOMATHHUTHBIX BOJH  C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue sBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 JIEHCTBHE BHJIUMOTO, yIBTPapuOIETOBOIO 51
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue yCTpOMCTBA: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBas monens cBera. MicTouHuku cBeTa
11.2 ITpsimonuHEtHOE pacipocTpaHEHHE CBETA
Otpaxenue cera. [lmockoe 3epkao. 3aKOH OTpaKEHUS
11 11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JIunza. Xop nyyen B IMH3E




Ontrueckas cuctema QoToarnmnapara, MHAKPOCKONA H

11.6
TEJIECKOTIa
117 ['ma3 kak onTuyeckas cuctema. bIHM30pYKOCTh H
' JAITbHO30PKOCTh
118 Pasnoxxenue Genoro ceta B criekTp. OnbiThl HhtoTOHA.
' CrnoxeHue CeKTpalibHBIX 1IBETOB. Jlucnepcus cBera
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTpa)KeHHUs
CBETOBOTI'O JIy4a OT yIJIa MaJeHUs.
W3ydeHne xapakTepUCTUK M300paKeHUs MpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCHUMOCTH yIJla MPETOMIICHUS
CBETOBOTO JIy4a OT YIjla TMaJeHHsl Ha TPaHHIE «BO3IAYX —
11.9 CTEKJIO».
[TorygeHnne M300pakeHMA ¢ TTOMOIIBI0 cCOOMparomIeh
JIMH3BL.
Onpenenenne HOKYCHOTO PACCTOSHUS M ONTUYECKON
CHUJIBI COOMPAOIIEH JINH3HI.
OMnBITH IO PA3TIOKEHHUIO OETIOTO CBETA B CHEKTP.
OnBITH 1O BOCHPHUSATHIO IIBETA MPEIMETOB IMPU HX
HaOJIFOICHNH Yepe3 [BETOBbIC (DUIBTPHI
dusnueckue sABICHUS B npupone: 3arMeHus ConHIa u
11.10 JlyHbl, 11BeTa TEJ, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBGBGIE ABJIEHUA
191 Oneitel Pezepdopna u 1utanerapHas MoJieib aroma.
' Mogens aroma bopa
Hcnyckanue M TOTJIOLIEHHWE CBeTa aToMoM. KBaHTHI.
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs
14 Crpoenne aromHoro sjapa. HyxioHHas Mojenb

aTOMHOTrO sapa. M30Tomsl




PannoaktuBHble mnpeBpamieHus. llepuon momypacmana

12.5
ATOMHBIX S1EP
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsAJ0BOI0 U
' MacCOBOI'0 YHCEI
12.7 OHeprus CBA3U aTOMHBIX sep. CBA3b MAaCChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Microunuku sHeprun
' CouHua u 3B€311
12.9 SnepHnas osHepreruka. JlelicTBHUE  paJMOAKTHUBHBIX
' M3JIy4EHUH Ha )KUBBIC OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaOnroneHue CIUIOMIHBIX M JIMHEHYATBIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: W3MEPEHUE DHEPIMM YACTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).
W3mepenue paanoakTuBHOro hoHa
dusuyeckue ABICHUS B IPUPOAE: ECTECTBEHHBIN
pasvoaKTUBHBII ¢om, KOCMUYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyY€HHE MPUPOJIHBIX MHUHEPAJOB,
JICUCTBHE PAJUOAKTUBHBIX H3JIy4EeHUMH Ha OpPraHU3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanne ponu  QU3MKK B HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 HBOJIOLUHU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHAAX MaTepud (BEIIECTBO M TIOJIE), O JABUKCHUU Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (U3UKHM U HCIOJIb30BaHWE UX JUISl pelleHus] y4eOHbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTaThl, (POPMYIHPOBATH BHIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBI M aHAJIU3UPOBATH IOJIyYEHHBIE DPE3YJbTAaThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJEC TaOIUIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie M B KOHTEKCTE CHUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABJISTh IPUUMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBs3bIBalONINe  (pU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIMCHIBATh KpPaTKOE YCJIOBHE 3ajadd,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUs1 (PU3MYECKON BEITMYMHBI; YMEHHUE OINPEIENATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 0 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUA O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH  TNPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OneiT mOMCKa, NpeoOpa3oBaHUsS U MPEACTaBICHUS HHPOPMAIU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YYE€OHBIX 3aJIaHMM HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuueckoe aBwkeHue. MarepuanpHas Touka. Cuctema  OoTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHkeHue. Cpenusst ckopocts. Dopmyna ams
1.2 BBIYHCIICHUS CpeaHEel ckopocTu: V = S/t
PaBHOMepHOE TpSIMONMHENWHOE IBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI TE€la OT
BpPEMEHHU B CIy4yae paBHOMEPHOIO NPSIMOJIMHEHHOr0 JBUKEHU:
13 x(7)=x, +vt
I'paguky 3aBUCUMOCTM OT BpPEMEHH MJIs HPOEKIUH CKOPOCTH, NPOEKLUU
NepEeMELICHHs, IIyTH, KOOpJAMHATHl IPU PABHOMEPHOM MPSAMOJIMHEHNHOM
JIBYDKEHUU
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHM B Clyyae PaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:
2
Se(f)=vVo, *I+ay* ;
2
@opmynbel UIsl NPOEKUIUU MEpPEeMELIEeHUs, MPOEKIUU CKOPOCTH M TPOEKIUU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
14 5. () =0y, -r+n].-3.
U.\'('f) =Up, +a, 1,
a,(f) =canst,
szz - lez =la,s,
I'paduku 3aBUCHMOCTH OT BpPEMEHM JJIsI MPOCKIUH YCKOPEHHs, MPOEKIMU
CKOPOCTH, NPOEKLUUH IEepeMelIeHUsl, KOOpAUHATHl IPU PaBHOYCKOPEHHOM
IPSIMOJIMHEHHOM JIBUKEHUHU
CobonHoe nazeHue. PopMysibl, ONHMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena 110
1.5 BEpPTUKAIM (JBW)KEHUE TeJda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsI TPOEKLUUH YCKOPEHHMS,




MPOEKIIMA CKOPOCTH M KOOPJIWHATHI TIPH CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH

CkopocTh pPaBHOMEPHOI'O JBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue NEHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHus. PopMyiia 1l BBIYMCICHUs YCKOPEHUS:
2
a. — v
"R
dopmyia, CBSI3bIBAIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= 1
T
Macca. ITnotHocTs BemecTBa. @opMyiia 1Jis BBIYMCIEHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. ClIokeHue Cuil
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-d
1.10
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
BsaumopeiictBue Ten. Tpetuit 3akoH HeroToHa:
1.11 Fy 4 =-F
112 TpeHue MoKosi U TpeHHUE CKONIbXEeHU. POopMyIna sl BBIYUCIECHUS MOLYJISI CHJIBI

TPCHUS CKOJIbXKXCHUA:




Fszp-N

1.13

Hedbopmarnus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

My -1,
F=G L1 _2
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku

1.15

NmMrrynbe Tenma — BeKTopHast GU3MUYECKas BETHYNHA.
D=mi

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl

1.16

3aKkoH COXpPaHCHUSA UMITYJIbCA JIA 3aMKHYTOﬁ CHUCTEMBI TCII:
D=1, +1m, U, =const

PeakTuBHOE IBHXKEHHE

1.17

Mexanunueckas padota. @opmyina sl BBIYUCIEHUS paOOThI CHIIBL:

A=Fsoosc

Mexanunueckas MOITHOCTE:

N=2
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYUCIICHUA

KMHETUYECKON YHEPIUH:

}JEJE
S

Teopema o knHeTHUeCKOU dHeprun. Popmyra I BBIYUCICHHUS TOTEHIIMAIBHON




OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;+E 2
1.19 N
3aKOH COXpaHEHUs1 MEXaHNYECKOHM sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEPruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Poruar. Moment cuitsl: M - FI.
VYcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoABWKHBIN 0510ku. KITJ[ mpocThix MexaHU3MOB,
‘%1‘13&%:&:&33
[aBiienue TBEpIOTO TENA.
®opmyna 1151 BBIYUCICHUS JaBJICHUS TBEPAOIO Tea:
_F
Pe5
191 JlaBnenue raza. ATMOcepHOe 1aBIeHHE.
I'mapocraTuyeckoe naBlieHUE BHYTPH KUIKOCTH.
®opmyna 1151 BBIYUCICHUS TABICHUS BHYTPU KUIKOCTH:
P=Pgh+Dm,
1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmyna IS ONPEACICHUS BBITAIKUBAIOIIEH CHUJIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh UM Ta3:
1.23

Fo =P8V

Ycnopue mapanus Tena. [lnaBanue CYAOB U BO3AYXOIUIABAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMIA.

®opmyiia, CBSI3bIBAIONIAs YACTOTY M MIEPUO/I KOJICOaHU]:

1.25

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpaiieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble Konebanus. Pezonanc

1.27

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIECPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaclpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3MmepeHnne cpelHe IUIOTHOCTH BEIIECTBA; apXMMEIOBOWM CHIIBI; KECTKOCTH
HPYXUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUS; paOOThl CHJIbI TPEHMS, CHJIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI OpyckKa IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Npu ABM)KEHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoga KoieOaHUN MaTeMaTHYeCKOro MasTHMKA; 4YacTOThl M Iepuoja
KoJIeOaHUH MPYKUHHOI'O MasTHUKA; MOMEHTA CHJIbI, JCHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YIPYrocTH IpU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOTO
6510Ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00bEMa MOTrpyKEHHON
YaCTH TeJla U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT Macchl TeNa; CUIIbI TPEHUSI CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO JABJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBlI YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTEIICHU
negopMaluu MpYXKUHBI, YCKOpPEHUs1 Opycka OT yrjla HakJOHA HaIlpaBISIOIIEH;
nepuoaa (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpUoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHoJa KoJeOaHUl HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

Qusuueckue ANeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B PUPOJIE U

TCXHUKC, TPUIHMBBI W OTIUBBI, JABUKCHUC TIJIIAHCT ConHeuHoi CUCTEMBI,




PEaKTUBHOE IBM)KEHHE XKUBBIX OPTaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSCCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PAaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOIIAOIIUECs COCY/ABI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIOKEHHUS  MOJICKYJIIPHO-KMHETHYECKOH  TEOPHH  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BeEIIECTBA.
Kpucrammnyeckue u amopdHbIe Tena

25 JlBmkenne dactui BemectBa. CBsS3b  CKOPOCTH  JBHKCHHSI YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBukenue, nuddysus

2.3 CMauuBaHue U KanWUISPHBIE SIBICHUS

2.4 TennoBoe paclIMpeHUE U CKATUE

2.5 TennoBoe paBHOBECHE

26 Buytpennsis sneprus. PaGora u Teruonepenaya Kak CHocoObl M3MEHEHUS

' BHYTpEHHEH dHepruu

2.7 Bunsr Teronepenaun: TemiIONPOBOIHOCTh, KOHBEKIUS, H3TYICHHE
Harpeanue wu oxnaxzaenue Ten. KoawdecTBo  TemnoTel. Y aenbHas
TETIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrMHM B TEIJIOBBIX MpoOIleccax. YPaBHEHHE TEIIOBOTO
OanaHca:

2.9
0 +0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHHE BHYTPEHHEW SHEPruu B TMpoIecce

210 WCTIApeHUsI MW KOHJeHcanuu. KumneHue IKUAKOCTH. YAenbHas TeroTa

napooOpazoBanusi: L = Q/m




2.11

BrnaxHocts Bo3myxa

2.12

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpruu mpu

IJIaBJICHUU U KPpUCTAJJIM3allH. YHGJIBHaH TCIJIOTA I1JIaBJICHUA

39

m

2.13

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=0Q/m

2.14

[punuuns! pabots! TermoBbix asuratencii. KI1/1 reruioBoro apuratens

2.15

Ipaxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYK OIIYHIEH HarpeTblii IMWIMHIAP; KOJUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJIICHUS Jbja. MccnenqoBaHWe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
pa3JMYHBIX YCJIOBHUAX; SIBICHUS TEIJIOOOMEHAa NMpPU CMEIIUBAHUU XOJOIHOU U

ropsiuei BOJbI; MpoIecca UCIIapeHHs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSAXKCHUC W KAIUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHune

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, aTUMK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. J[Ba BUa 3IEKTPUUECKHUX 3apsi0B

3.2

B3aunMmogeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3.3

3aKOH COXpaHEHHsI JICKTPUIECKOTO 3apsiia

3.4

Onektpuueckoe mnone. Hanpsok€HHocTh  3sekTpuueckoro mnoid.  [IpuHnmn

CYHEPHO3UIUU IJICKTPUICCKUX moJiei (Ha Kau€CTBECHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsa0B. HeﬁCTBHC QJICKTPHUYCCKOI'0 II0JId Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO)IHI/IKI/I " JUOJICKTPHUKHN




[TocTossHHBIN AIEKTpUYECKU TOK. JlecTBUS 3nekTprudeckoro Toka. Cuia Toka.

Hanpsxenue.
3.6 I=qg/t,U=A/q
DIIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi renu: | = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:
I =1, U=U,+U,: R=R +R,
1 1 2 1 2
3.9 [TapannenbHO€ cOeMHEHNE TPOBOIHUKOB PABHOT'O COITPOTUBIICHUS:
U =U;I=1+I; rR=5
2 2 7
CwmenranHble COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoyns — Jlenmna:
3.11 O=I"R-t
3.12 OneiT Opcrena. MarHuTHOe TMoJI€ OPSIMOTO IMPOBOJHUKA € TOKOM. JInHuHM
MarHUTHOW MHIYKIIUH
313 MarauTHoe TOJIE TOCTOSHHOTO MAarHuta. B3auMoAencTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O NOJISL HA MIPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTrpoMarnuTHoM uHAYKIUU. [IpaBuno Jlenna
Ipaxmuyeckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
3.16 AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAOOIETO B IIPOBOJHUKEC
(pe3I/ICTOpLI, naMnqua), OT HaIIPs’KCHHA Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTU

COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U




YACIBHOTO COIIPOTUBJIICHU.
HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHHUKOB, IIpaBWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IUHEHUU MTPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: BIEKTPUUYECKUE SBICHHS B aTMocdepe,

3.17 JJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE M0OJ€ 3eMIH, pei( MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS [T XKU3HHU HA 3eMle, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIEKTPUYECKOW  OSHEPTUH,  BJIEKTPOOCBETUTEIBHBIE  IPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), INEKTPUUYECKUE
NPEOXPAHUTENH, HIIEKTPOMArHUT, O3JEKTPOABHUIATENb IIOCTOSHHOTO —TOKA,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyaeBas mojienb cBeta. [IpssMonHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTudeckas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontnueckast cucrema. OnTHyecKue MpruoOOpsI
IIpakmuyeckue pabomol
W3mepeHue onTHUECKO cuibl coOuparomiell JMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparomiei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpEeAMETa U N300paKeHMUs,
396 KOTJ1a MpeJIMET PacIioyio’KeH B TBOMHOM (hokyce), moka3aTess MpesIoMIICHHS CTEKIIa.
' UccnenoBanue cBOWCTBA HM300pa)K€HUs, TIOJYYEHHOTO C  TTOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHHUs! (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrjla MaJCHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
397 Qusuueckue ssnenus 6 npupooe: 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
' ONITHYECKHUE sIBJICHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBGIE SBJIEHUA
4.1 PagnoaktuBHOCTh. Asb(da-, Oera-, raMma-u3nyueHus. Peakuuu anbga-u Oera-




pacmaja

4.2 OmnbiThl Pe3epdopmaa o paccestauro anbda-gactuil. [Tnanerapras Moaeis aToMa

4.3 CocraB aroMHOTO sigpa. M30TOMb!

4.4 [Tepuon moypacmajga aTOMHBIX SACP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apPAJ0BOIO U MAaCCOBOTO YHCEI
Qusuueckue s6leHUss 6 npupode. ©CTECTBEHHBIM PaJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, PaTUOAKTUBHOE W3IIyUCHHWE MPHUPOJHBIX MHUHEPAJIOB,
JIEHCTBUE PaJIMOAKTUBHBIX U3JTydEHUH Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHAMBUIYAIBHBIN JTO3UMETpP, Kamepa

Bunbcona, snepHas 3HEpPreTuKa







