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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (usmke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, OCKOJIBKY (PU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CII0CO0Aa MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocetienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (POPMHpPOBAHHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEUYNUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUI;

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

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

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

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

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 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 PabOT U OMBITOB C YYETOM MHIUBUIYATBHBIX 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 OKPYKAOIIEr0 MUPA.

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

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

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Yy4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue 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 OO0JbIlIe, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

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

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

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  sBmeHuid,  OOBSACHAIOMIMXCS  NPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHne cuiibl C MOMOILIBIO JUHAMOMETpA. SIBIICHHE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTo JIBMKEHHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



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

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

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

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

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT OOBEMa MOTrpyKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs TUIOCKOCTh. IIpaBmio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHye 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

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

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenune. Kunenwe. Ynenpnas 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 OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro paciiupeHus Ted.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

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

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

HccnenoBanue siBIEHUS TEIMIOOOMEHA MpPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEIIOTHI IIaBIEHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

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

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



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIEHCTBUS SJIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
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. IlocimepoBaTtenbHOE M MApajuIeNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH 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.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEPE3 PE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKCHUNW IIPU  IIOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHE pabOThI AJIEKTPOIBUTATENIS.

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 JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

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

IIepseiit 3ak0H HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

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

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

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCTBa CHII IIPU B3aUMOJIEUCTBUM TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHEe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

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

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJbHEUIEro paBHOMEPHOIO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TMPU PaBHOYCKOPECHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenienre padOThl CWIBl  YINPYrOCTH TMPU MOJBEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO 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 MeEXaHH4YeCKUX BOJIH. [IpoponibHblE 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 BBICOTHI 3ByKa 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 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

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

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

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



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpPOCKONA U TEJIECKOMA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

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



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

6. ONBITHI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CHEKTP.

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 MOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEYaTbIe CIEKTPHI.

PagnoaktuBHOCTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHuEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS II0Jy4YEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacrno3HaBaTh 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 Hambojee BaXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

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 cpopMUpoOBaHbI CIEAYIONINE JTUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

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

2) rpa’kaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHHE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

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

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBbIKa peQIIeKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

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



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

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

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

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

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPHU BBHIMOJHEHUU MCCIIECAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;

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

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

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3NUECKUX 3HAHMIA;

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

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBJICHUN);



yCTAaHABJIMBATh CYIIECTBEHHBI MPHU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS JUIS
0000IIeHHS U CPaBHEHHUS;

BBISIBIIITh 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B pPaccMaTpUBAEMbIX (haKTax,
TaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSM;

BBISIBIISITH [IPUYMHHO--CJICICTBEHHBIE CBSI3M IPH W3YyYCHHH (HUIMUECKUX
SIBJICHHI W TIPOIIECCOB, JIENATh BBIBOJBI C HCIIOJNB30BAHUEM JCTYyKTHBHBIX H
WHIYKTUBHBIX ~yMO3aKIIOYCHUH, BBIIBHTaTh THIIOTE3I O B3aUMOCBS3SX
(U3NUECKIX BEITHYUH;

CaMOCTOSITEILHO BBIOMpATh CIOCOO pelIeHUs y4eOHOH (U3MUECKOW 3amaadu
(cpaBHEHHE HECKOJIBKUX BapHaHTOB PEIICHHS, BBIOOP HauOOJIee MOAXOISIIETO
C Y4ETOM CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPHECB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENbCKUI HHCTPYMEHT TTO3HAHMS;
MPOBOJAUTH IO CaMOCTOATENIBHO COCTABJICHHOMY IUIAHY OMBIT, HECJIOKHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIE0OBAHNE (PU3UUECKOTO SIBICHUS;
OIICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HHGOPMAIIUIO, MOJYUYCHHYIO B
XO0J1€ UCCJIEI0OBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOATENHHO (OopMyTHUpOBaTH OOOOIIECHUST W BBIBOABI MO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TaKX€ BBIJIBUTATh MPEITNOIOKEHUSI 00 MX Pa3BUTHUM B HOBBIX YCJIOBHUSIX H
KOHTEKCTax.

Pabora c nundopmanueii:

IPUMEHATh PAa3JIMYHbIE METOJbl, MHCTPYMEHThl M 3alpoChl NpPU IOUCKE WU
orOope wuH(pOpPMAIMM WM JAHHBIX C YYETOM TNPEIJIOKEHHOM Yy4eOHOMU
dbuznyeckoii 3a1a4u;

aHaJIM3UpOBaTh, CHUCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH HHGOOPMALINIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMalIbHY!0O  (GOpMYy  MpPEICTaBIEHUS
uH(pOpMaAIMU U WUTIOCTPUPOBAThH PEIllaeMble 33a4l HECIOXHBIMU CXEMAaMH,
JqyarpaMMamu, MHOU rpaduKkoil 1 ©X KOMOMHALUAMH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

B X0JI¢ OOCYXJIeHHs Y4eOHOro MaTepuana, pe3yJbTaToB JabopaTOPHBIX padoT
U TIPOCKTOB 3aJaBaTh BOIPOCHI TIO CYIIECTBY OOCYKITAaeMOH TEMbI U
BBICKa3bIBaTh WJCH, HAIlCJICHHBIC HA peEIIeHWE 3aJauyd W TOJACp)KaHUC
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTIOCTAaBIISATh CBOM CYXKJEHHUS C CYKICHUSIMH APYTMX YYaCTHUKOB JHMAJIOTA,
OoOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITHIA;

BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



e NyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(3KCnIEpUMEHTAa, UCCIEAOBAHUS, IPOEKTA);

e TMOHMMATh M HCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUIYaIbHOM
paboThI ITPU PELICHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

e IIPUHMMATH LIEJIU COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBATh JEHCTBUS 1O €€
JNOCTIKEHUIO: PaCHpeleNsaTh PO, OOCYKIaTh MPOLECCHl U PEe3ybTAaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

e BBIIOJHATh CBOIO YacThb pabOThl, JOCTUTas KA4ECTBEHHOI'O pe3yibTara IIo
CBOEMY HAIIPaBJICHHUIO U KOOPJIMHUPYS CBOU JAEUCTBUSA C APYTMMH YJICHAMU
KOMaH/1bl;

e OIICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOHIMI MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e BBIABJIATH NMPOOJEMBbl B JKU3HEHHBIX M Y4YEOHBIX CUTyalUsiX, TPEOYIOIUX IS
penieHus GU3NIeCKux 3HaAHU;

e OpUEHTHUPOBATHCA B  Pa3jIMYHBIX  MOAXOJAX  MPUHATHS  PEIICHU
(MHOUBUOYaJdbHOE, MPHUHIATHE pELIeHUs B TpyIIe, NPUHIATHE pPELIeHUN
Tpynmom);

e CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM pelIeHHus (PU3NUECKON 3aJaud WM
IJlaHa MCCIIEIOBaHUSI C Y4YETOM HMEIOLIUXCS PECYPCOB M  COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeaiaraéMble BAPUAHTHI pEUICHUH;

e JIeJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyalluU U NIpeajiaraTh IjiaH €€ u3MEHEeHUS;

e OOBICHATP  NPUYMHBI  JOCTHIKECHHUS (HEeIOCTMXKEHUS])  pe3yJbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM 4YHCJIE€ B XOJI BBIIOJHEHHUS
(GU3NYECKOT0 MCCIIEeIOBaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OITUOOK, BOZHUKIINX TPYJHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

e CTaBUTH ce0s HAa MECTO JIPYroro 4eioBeKa B XOJE CIOpa WIM AUCKYCCUU Ha
HAYYHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY IPYroro;

e TMpHU3HABaTh CBOE MPABO Ha OLIMOKY NpPU pelIeHUH (PU3MUECKHX 3a7ad WU B
YTBEPKACHHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATDBI



K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIb30BaTh MOHATUS: (PU3UYECKHE M XMMHYECKUE SBJICHUS, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJEIb, THUIIOTE3a, €IWHUIbI (U3UYECKUX BEIUYHH, aTOM,
MOJIEKYJIa,  arperaTHble  COCTOSIHUS ~ BemiecTBa  (TBEpAOE,  KUAKOE,
razoo0pa3Hoe), MEXaHWYECKOe MBIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSMOJIMHEWHOE), TPACKTOpHUsS, pPaBHOACUCTBYIOIIAsS Ccuila, JAeopManus
(ympyrasi, miacTudeckas), HeBECOMOCTb, COOOIAIONTUECS COCY/IbI;

paznuyath sBiaeHUS (auddys3us, TEIoBOe MABM)XEHHE 4YacTHUI[ BEIIECTBA,
paBHOMEpHOE JIBUYKEHUE, HEPaBHOMEPHOE JIBUYKEHUE, UHEPIHS,
B3aUMOJCUCTBUE TEJ, PABHOBECHE TBEPABIX TEJNI C 3aKPEIUIEHHOW OCBIO
BpalllCHUsI, TIepeaada aBiICHUs TBEPABIMU TEJIAMH, XKUAKOCTAMH M Ta3aMH,
aTMoc(epHOe JaBJICHHUE, MIaBaHUE Tell, TPEBPAICHUS] MEXaHUUECKOW SHEPTHUH )
[0 ONHCAHMIO UX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SIBJICHUU B OKPYXKaIOIIEM
MHUpE, B TOM 4YHCIIe (PU3UICCKUE SBJICHUS B MPHUPOJE: MPUMEPHI IBIKCHHS C
Pa3IMYHBIMM CKOPOCTSIMH B KMBOM M HEXUBOW MpUPOJE, ACHUCTBUE CHIIBI
TPEHUsI B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JABJICHHS Ha >KUBOU
OpraHu3M, IUIaBaHUE PbIO, phIYaru B TEJ€ YeIOBEKa, MPU 3TOM IEPEBOJIUTH
MPAaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIC CBONCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHUIM;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA TeN M (U3UYECKUE SIBJIICHUS, WCIOIL3YS
dbusznyeckue BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, MYTh,
CKOPOCTh, CPEIHSIS CKOPOCTh, CUJla YIPYTOCTH, CUJIa TSXKECTH, BEC Tela, Cujia
TpeHusl, AaBjieHue (TBEPIOro Tena, >KUAKOCTH, raza), BhITAIKMBAIOLIAS CHUIIA,
MEXaHHUYeCKass paboTa, MOIIIHOCTh, TUICYO CHJIbI, MOMEHT CHJIbI, KO PHUIueHTt
MOJIE3HOTO JICUCTBUS MEXaHU3MOB, KUHETUYECKasi U MOTCHIMAIbHASI YHEPTHs),
IpU ONMUCAHWW TPABMWIIBHO TPAKTOBATh (PU3HUECKHH CMBICT HCIIOIh3YEMBbIX
BEeITMYMH, WX OOO3HAYCHHMS W CIWHUIBI (U3UYCCKUX BEIMYHWH, HAXOIUThH
dbopMyIibl, CBS3BIBAIOIIME JAHHYIO (DU3UUECKYH0 BEIMYUHY C JAPYTUMU
BETMYMHAMHU, CTPOUTh TpauKd W3YYEHHBIX 3aBUCUMOCTEH (PU3MYeCKux
BEIINYWH;

XapaKkTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS W MPOIIECCHI, UCIIOIB3YS
npaBuUiia CJIOXKEHUs Cuil (BI0JIb OJHOU mpsiMoil), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXWMeaa, IPaBUIO paBHOBECHS pbrdara (0J0Ka), «30J10TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHCHHS MEXaHWYECKON HHEpPruu, Mpu 3TOM [1aBaTh
CJIIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3alHChIBATh €r0 MaTeMaTHU4eCKoe
BBIPKCHHUC;



OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCHl M CBOMCTBA Tell, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallMil MPAaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrMYecKux
IaroB C ONopoil Ha 1-2 WU3y4EHHBIX CBOMCTBAa (U3NYECKUX SIBICHUH,
(u3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemath pacy€éTHbIe 3a1a4i B 1—2 MEHCTBHS, MCHONB3YS 3aKOHBI M (DOPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3aJladyd
3alHUChIBaTh KpPATKOE YCJIOBHE, MOJCTABIATh (PU3NYECKUE BEIUYMHBI B
GopMysibl ¥ TPOBOAWTH Ppacy€Thl, HAXOAWTh CIPABOYHBIE JAHHBIE,
HEOOXOJUMbIE JJIsl peUIeHMs 3a/lad, OLICHUBATh PEAIMCTUYHOCTD IOJIYyYEHHOM
(U3UYECKON BEIMUNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIN (HU3HUECKUX
METO/IOB, B OIIMCAaHUM MCCIIEAOBAHUS BBICIATH IIPOBEPSIEMOE ITPEATIOIOKEHHE
(runotesy), pazIuM4yaTh W HUHTEPIPETHPOBATh MOJIYUYEHHBIH pe3yjbTar,
HAXOJUTh OIIHMOKH B XOJE OIbITA, I€JaTh BBIBOJBI 10 €0 pe3yibTaTaMm;
IPOBOJUTH OMNBITHI M0 HAOMIOACHUIO (PU3NYECKHUX SIBICHUN WIH (PU3HUYECKUX
CBOMCTB Tel: (OPMYJIHpPOBATH IIPOBEPSEMBIE MPEANOJIOKEHUS, COOHpAThH
YCTaHOBKY W3 MPEIOKEHHOIO O0OpYyIOBaHMs, 3allMChIBaTh XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

BBINIOJIHATH MPSMbIE U3MEPEHUSI PACCTOSIHMS, BPEMEHHU, Macchl Tena, 00bEéMma,
CWJIbl U TEMIEPATYPBI C UCIOJIB30BAHUEM aHAJIOTOBBIX U HU(POBBIX NPUOOPOB,
3alMChIBaTh TIOKa3aHUS NpUOOpPOB C ydy€TOM 3aJaHHOM  aOCONIOTHOM
IOrPETHOCTHA U3MEPEHU;

IPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKON BEIMYUHBI OT
IpPYrol ¢ UCHOJIb30BAHUEM TNPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBMXKYLIErocs Tejla OT BPEMEHU JBMXKCHMS Tela, CHJIbI TPEHUS
CKOJIbKEHUSI OT Beca Tesa, KayecTBa OOpaOOTKM TMOBEPXHOCTEH Ten W
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOAAU CONPUKOCHOBEHUS TEN, CHUJIBI
YOPYrOCTA OT YAJUHEHUS TMpPYKUHBI, BBITAIKMBAIOMIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Teja M OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTH Te€Ja, OT TIyOWHBI, Ha KOTOPYIO MOTPYKEHO TEeJO, YCIOBUU
IUTaBaHMsI TEJ, YCJIOBUM paBHOBECHs pblyara u OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM Y4eOHOTO HCCIEeI0BaHUs, cOOMpaTh YCTAaHOBKY U BBITIOJHSTH
U3MEpPEHHUsl, Ccienys NpPeNoKeHHOMY IUIaHy, (UKCUPOBATh pe3yibTaThl
MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHJE MNPEII0KEHHBIX
TaOJIUI ¥ TpapUKOB, 1E1aTh BEIBOBI 110 pe3yIbTaTaM UCCIIEeI0BaHUS;
IPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3MUYECKUX BEJIMYMH (IJIOTHOCTH BELIECTBA
XKUIKOCTH M TBEPIAOrO TeEjd, CHJIAa TPEHMs CKOJIbKEHHUS, AABICHUE BO3AyXa,
BBITAJIKMBAIONIAS. CUJIA, JEUCTBYIOIIAs HA MOTPYXKEHHOE B KUIAKOCTH TEJIO,



KOO (PUIMEHT TMOJE3HOTO  JACHCTBUS TMPOCTBIX  MEXAaHW3MOB),  CIEAys
MPEMIOKEHHOW WHCTPYKIIUW: TPU  BBIIOTHEHUH W3MEPEHUN CcOOMpaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOU BEJIMYUHBI;

e CcOONIONATh TIpaBUJIa TEXHUKW O€30MAaCHOCTU MpHU padoTe C 1abopaTOpHBIM
000pyOBaHUEM;

e YKa3blBaTh MPUHIUIILI IEUCTBUSA MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JTMHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMeTp, pblyar,
MOJIBYO)KHBINA M HEMOJBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTEepHU30BaTh MPUHIIMIIBI JIEUCTBUS W3YYECHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX ONMUCAHUs (B TOM YHUCIIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/Ia, THAPABIMYECKUN IMpPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOU
HAcOC, apeoMETp), MCIOJIb3ysl 3HAHUS O CBOMCTBaX (DU3WYCCKUX SIBICHUN U
HEe00X0auMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TMPUBOAUTH MPUMEPHI (HAXOAUTh MHGOPMAIMIO O MPUMEpax) MPaKTHUYECKOTO
UCIIOJIb30BaHUs (PM3UYECKUX 3HAHUM B MMOBCEIHEBHOM JKU3HU JJIsl 00ECIIeUeHUS
0e30MacHOCTH IPHU OOpAlIEHUH C MPUOOpPAMU M TEXHUYECKUMHU yCTPONCTBAMU,
COXpPAHEHMS 370pOBbSi M COOIIOJICHUSI HOPM JKOJOTUYECKOTO TMOBEACHUS B
OKPY’KAIOIIEH CPELE;

e OCYIIECTBIATh OTOOP UCTOYHUKOB MHPOpManuu B HTepHETE B COOTBETCTBUU
C 3aJJaHHBIM TTOMCKOBBIM 3allPpOCOM, HA OCHOBE HMMEIOLIUXCS 3HAHUN U MyTEM
CpPaBHEHMS PA3JIMYHBIX HCTOYHUKOB BBIICNATh HH(POpPMAIUIO, KOTOpas
SIBJIIETCS POTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e HCIOJBH30BAaTh MPHU BHITIOJHEHUH YYEOHBIX 3aJlaHUi HAYYHO--TIOMYJISPHYIO
JUTEPATYPY (PU3UUECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepHaNbl, PECYPCHI
cetu  UWuTepHer, BiadgeTh nOpuéMaMU  KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB HH(POpMAIINK (PU3HMUECKOTO COJICPIKAHUS, B TOM YHCIIC
MyOJIMYHO AeNaTh KPaTKUE COOOIIEHUS O Pe3ysbTaTax MPOEKTOB WM YYEOHBIX
MCCIICIOBAHUM, MPU 3TOM TPaMOTHO MCIIOJIb30BAaTh W3YYEHHBIA MOHSITUHUHBIN
amnmnapar Kypca (U3MKu, COMPOBOXK/ATh BHICTYIIJICHUE MPE3EHTALUEH;

e TMpPHU BBHINOJHEHUU YYEOHBIX TPOEKTOB U HCCIEIOBAHUN PpPaCIPEICISITh
00s3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABJICHHBIMHU 3aJla4aMU, CJICIUTh
3a BBINIOJIHEHUEM IUIaHa JCHCTBUM, aJlcKBaTHO OIICHMBATh COOCTBEHHBINM BKJIAI
B JICATEIILHOCTh TPYIIIbI, BBICTPAaUBAaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBUE,
YUUTHIBASE MHEHUE OKPYKAIOLIUX.

K xonIy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



WCIIOJb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEMIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIECTBA, KPUCTANIMYECKUE U
amop(HBIC Tea, HACBHIMICHHBIH W HEHACHIIIICHHBIA Map, BIAXXHOCTh BO3IyXa,
TEMIIEpATypa, BHYTPEHHSS DJHEPTUs, TEIJIOBOM JBUraTellb, 3JIEMEHTAPHBIN
AIEKTPUYECKUIN 3apsifl, BJIEKTPUUECKOE IO0JI€, MPOBOJHUKU U JAUIIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paziuuath SIBJICHUS (TEIUIOBOE pACIIMPEHHE U CKaThe, TeIvionepeaaya,
TEIUIOBOE pPaBHOBECHE, CMAYUMBAHUE, KANWULIPHBIC SIBJICHUS, HCIIAPEHHUE,
KOHJIEHCAIMs, IUIaBJICHUE, KpUCTauiM3aus (OTBepJeBaHUE), KHUIICHHE,
Terionepeaaya (TerIoNpOBOAHOCTb, KOHBEKIIMS, H3IYyUYEHUE), DIIEKTpU3AIUsL
T€JI, B3aUMOJICUCTBHUE 3apsifiOB, JICUCTBUS DIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICCTBME MArHUTOB, JACHCTBHE MAarHUTHOTO TIOJISI Ha
IMPOBOJHUK C TOKOM, DJJEKTPOMArHUTHAs WHAYKIUS) [0 OIUCAHUIO UX
XapaKTEpHbIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JTAHHOE
(bu3HUEeCcKOoe SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM
MUpE, B TOM YHCle (PU3NYECKUE SIBICHUA B TMPUPOJIC: MOBEPXHOCTHOE
HAaTSDKCHUE W KalWUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAUIbl B MPHUPOJE,
uznydyenne CoJliHIla, 3aMep3aHre BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE
pOChl, TyMmaHa, WHEs, CHEra, OJJICKTPUYECKHE SABJICHUS B armocdepe,
AIEKTPUUYECTBO KMBBIX OPraHU3MOB, MAarHUTHOE TMOJIe 3eMJId, Apend MOII0COB,
pOJIb MAarHUTHOTO TIOJISL JUISl JKW3HU Ha 3emile, MOJISIPHOE CHUSIHHE, TIPU 3TOM
MEPEBOIUTh TPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIC
cBO¥CTBA (TIpU3HAKK) (PU3UUECKUX SIBJICHUI;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tl M (U3NUECKUE SIBJICHUS, HCIOJB3YS
dbuznyeckre BEIUYMHBI (TeMrepaTrypa, BHYTPEHHSISI DHEpPrus, KOJUYECTBO
TEIUIOTHI, YJEJIbHAasl TEIJIOEMKOCTh BEILIECTBA, yHEJIbHAS TEIUIOTAa IJIABJICHHS,
yaelbHas TEIUIoTa Mapoo0pa3oBaHus, yENbHas TEIJIOTa CTOpaHHs TOTUIMBA,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBUSI TEIUIOBOM MAIIIMHBI, OTHOCHUTEIbHAS
BJIAKHOCTh BO31yXa, OJICKTPUUECKUM 3apsll, CHJIA TOKa, DJJIEKTPUYECKOE
HanpsDKEHWE, COMPOTUBIICHUE TPOBOJHUKA, YACIBHOE  COMPOTHUBIICHUE
BeI[eCTBa, paboTa W MOIIHOCTh SJIEKTPUYECKOTO TOKA), NPHU OINKUCAHUU
MpaBUJIBLHO TPAKTOBAaTh (DU3MYECKUH CMBICT HCIOJb3YEeMbIX BEITUYHH,
00O3HAaYeHUsT M E€OUHULIBI (U3UYECKUX BEJIWYUH, HAXOIUTh (OPMYIIbI,
CBSA3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH BEIMYUHAMH,
CTPOUTH TPpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEPU30BaTh CBOMCTBA TeJl, PU3NUECKUE SBIICHUS U MPOIECCHI, UCTIONIb3YS
OCHOBHBIE TOJIO)KEHUS MOJEKYISIPHO--KUHETUUYECKON TEOpUU CTPOCHUS
BEILIECTBA, NMPUHIIUI CYNEPIO3UIIMHU MoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH



coxpaHeHus 3apsna, 3akoH Oma myis yyacTka nenu, 3akoH Jxoyns—JleHia,
3aKOH COXpPAHEHHUS JHEPTUd, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alUCBIBaTh €r0 MAaTEMAaTHUYECKOE BBIPAXKEHNUE;

OOBSICHATH (PM3UYECKHUE TTPOIIECCHI U CBOMCTBA TEJ, B TOM YKCJIC U B KOHTEKCTE
CUTyalui MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBJISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTHYECKUX
IaroB C OMopoil Ha 1—2 U3Y4YEHHBIX CBOWCTBAa (UBUYECKUX SIBICHUH,
(bU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a7auu B 2—3 JCHCTBUS, UCIOJB3Ys 3aKOHBI U (OPMYJIBI,
CBsI3bIBalONME (PU3UYECKUE BEIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHUS 3aJ1aud
3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HENOCTATOK JAHHBIX JJISI PELICHUS
3a/lauu, BBIOMPATh 3aKOHBI U (OPMYJBI, HEOOXOAMMBIC s €€ pEIICHHS,
MPOBOJANTL PpPacuéThl W CpPaBHUBATh IIOJYYEHHOE 3HA4YeHHE (HU3UICCKOU
BEJIUYMHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh NpoOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3NUECKUX
METOJIOB, HCIIOJIb3Yysl ONWCAHUE HCCIEIOBAHUs, BBIACIATh MPOBEPSIEMOE
MPEIOI0KEHHNE, OLICHMBAaTh  MPABWIBHOCTh  MOPSAKA  IMPOBEACHUSA
HCCJICIOBAHUS, JIEIaTh BBIBOJIbI;

MIPOBOJMUTH OIBITHI MO HAOIIOMCHUIO (PU3MYECKUX SBICHUN WM (U3UUICCKHUX
CBOMCTB TeJ (KamWJUISIPHBIC SIBIICHUS, 3aBUCUMOCTh JIaBJICHHSI BO3yXa OT €ro
00b€Ma, TeMmepaTypbl, CKOPOCTH Mpollecca OCTHIBAHMS M HarpeBaHusl MpU
M3JIYYCHUU OT I[BEeTa M3Jydaromield (IMOTJIOMAaroIIeii) MOBEpXHOCTH, CKOPOCTh
WCIIApEHUs BOJbl OT TEMIIEPATyphbl XUAKOCTH U IUIOMAAA €€ ITOBEPXHOCTH,
DJIEKTpU3aMd T€I W B3aUMOJCUCTBUE  DJICKTPUYECKUX  3apsJiOB,
B3aUMOJICCTBUE TOCTOSIHHBIX MAarHUTOB, BU3YAJIM3allMs MAarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHWTOB, JICWUCTBHUSI MAarHUTHOTO TOJS HA MPOBOJHHUK C TOKOM,
CBOMCTBA AJICKTPOMAarHuTa, CBOMCTBA JJICKTPOJBUTATENsl MOCTOSSHHOTO TOKA):
dbopMyIMpoOBaTh TPOBEPSIEMbIE IPEATIONOKEHNS, COOHMpaTh YCTAHOBKY W3
MPEJIOKEHHOT0 000pY/I0BaHMS, OMKMCHIBATH XOJ ONbITa U (POPMYJIHPOBATh
BBIBOJIbI;

BBITOJIHATh MPSIMbIE M3MEPEHUS] TEMIIEPATypPbl, OTHOCHUTEJIBHOM BJIAXKHOCTH
BO3/IyXa, CUJIbI TOKA, HAMPSDKCHUS C UCITOJIH30BAHUEM aHAJIOTOBBIX MPHOOPOB U
JTATYNKOB (PU3NIECKUX BETUYNH, CPABHUBAThH PE3YJIHTATHl U3MEPEHHM C YyUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH,

MPOBOJAUTL HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT
JIPYroM C MCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh COMPOTUBIICHUS
IPOBOJIHMKA OT €ro JUJIMHBI, IUIOLIAJN IOMNEPEYHOTO CEYEHUS] U YNIEIbHOTO
COIIPOTUBIICHUS BEIIECTBA NPOBOJHUKA, CWJIblI TOKA, MAYIIETO Yepes
MIPOBOJIHHUK, OT HaMnpsHKEHUS Ha MIPOBOJIHUKE, HCCIIEJOBaHHUE



MOCNEAOBATEAbHOTO M MAPAUIENIBHOTO  COCOUHEHHM  MPOBOIHHUKOB):
IUTAHUPOBATh HCCIEAOBAaHNE, COOMPATh YCTAHOBKY M BBIMIOJIHATH HW3MEpPEHUS,
clieqys TMpeajoKeHHOMY TIUIaHy, (UKCHpPOBATh pPE3yNbTaThl MOIYyUYEHHOM
3aBUCHUMOCTH B BHUJAE TaOJMI M IpadUKOB, J€1aTh BBIBOJBI 10 peE3yJibTaTaM
UCCIIEJOBaHMSI;

IPOBOJAUTH KOCBEHHBIE UW3MEpeHHs (U3MYECKUX BeauuuH (yJaenbHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBICHHE MPOBOJHUKA, pabOTa U MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IUTAHUPOBATH U3MEPEHUS, cobuparpb
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeaysl NpPEIIOKEHHOM HWHCTPYKLUUHU, U
BBIUMCIISATh 3HAUEHNUE BEINYMHBI,

co0moaTh mpaBujla TEXHUKH Oe€30MacHOCTU Mpu paboTe C 1abopaTOPHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHLHUIIBI AEHCTBUSI U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOMl Ha MX OmMcaHWs (B TOM YHCIIE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpP, TapoBas TypOHWHA, aMIEpPMETp, BOJBTMETP, CUETUHUK
AIIEKTPUYECKON DHEPTUH, IJIEKTPOOCBETUTEIbHBIC MPUOOPHI, HarpeBaTEIbHbIC
AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKUE MPEIOXPAHUTEIIH,
3JIEKTPOMArHuT, 3JEKTPOABUIATEIb MMOCTOSHHOTO TOKAa), MCIIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3MUECKUX  SBJICHMM MU HEOOXonuMble  (QU3MYECKHUE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U M3MEPHUTEIbHBIC MTPHUOOPHI
0 CXEMaM M CXEMaTHUYHbIM PHUCYHKaM (KUAKOCTHBI TEpMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABHUraTelb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOIL,
peocTar), COCTaBJIATh CXEMbI ANEKTPUUYECKUX IEeNel C MOCIeI0BaTEeIbHBIM U
napajuieTbHBIM COCIMHEHUEM D3JIEMEHTOB, pa3iindasl YCJIOBHBIE O00O3HAYCHHSI
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;

OPUBOJUTH NPUMEPHI (HaXOOUTh MH(GOPMALMIO O MPUMEPax) MPaKTUYECKOTO
UCIOJIb30BaHus (PU3MUECKUX 3HAaHUHN B MOBCEAHEBHOM KHU3HU AJIs1 00€CTIeUeHHUSI
0e30MacHOCTH IPU OOpALIEHUH C MPUOOpPAMU M TEXHUYECKUMHU yCTPONCTBAMU,
COXPaHEHHUS 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEIEHHUS B
OKpYKaIoIIEH CpeIe;

OCYILECTBIATh MOUCK MH(OpMAMKU (PU3NYECKOro cojaepkaHus B MHTepHeTe,
HAa OCHOBE HMEIONIMXCS 3HAHUW U MyTEM CpPaBHEHUSA JOMOIHHUTEIbHBIX
WCTOYHUKOB BBIACIATH HHPOPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUNBOMN WITH
MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy (PHU3NYECKOro COJIEpKaHUs, CIpPaBOUYHBIE MaTepuajbl, PECypChl
cetu  MHrepHer, Biuaderb nNpuéMaMd  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeodpazoBanust UHGOPMAIIUK U3 OJTHONU 3HAKOBOM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEeHNUs1, 00001as
UHPOPMAIINIO U3 HECKOJIBKMX MCTOYHUKOB (PH3MUECKOTO COJNEPIKAHHS, B TOM
gucie ~ MyOJUYHO  TPEACTaBIATH  Pe3yiabTaThl  MPOCKTHOW WM
UCCIIEIOBATENIbCKOM  AESITEIbHOCTH, TPU 3TOM TPAMOTHO HCIIOJIB30BaTh
U3y4YeHHBIN MOHATHIHBINA anmapaT Kypca (pU3HKH, COMPOBOXKAATH BHICTYIICHHE
MPE3CHTAIUEN;
IIPY BBIMOJTHEHUH YY€OHBIX MPOCKTOB U MCCISNOBAHUN (DU3MYECKHIX MIPOIIECCOB
pacrpeneisaTb OOS3aHHOCTH B TPYHIE B COOTBETCTBHUH C IOCTABICHHBIMH
3aJa4aMu, CIEIUTh 32 BBHIIIOJHEHUEM IUIaHa JIEHCTBHI U KOPPEKTUPOBATH €ro,
alleKBaTHO OICHMBATh COOCTBEHHBIH BKJIAQA B JEATEIBHOCTh TPYIIIIHL,
BBICTPAMBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISAS TOTOBHOCTH
paspemniaTh KOH(QIHKTHI.

K kon1y oOyueHus B 9 kiiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BaTh TIOHATHS: CHCTEMa OTCUETa, MaTepHalbHAs TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXAHMYECKOTO ABWXKEHHS, jAchopmanms  (ympyras,
TJIacTHYecKas), TPEHUE, IMEHTPOCTPEMHUTEILHOE YCKOpPEHHE, HEBECOMOCTh W
neperpy3ku, MEHTP THKECTH, aOCONIOTHO TBEPAOE TEJNO, IEHTP THKECTH
TBEPJIOTO TeNla, paBHOBECHE, MEXAHMYECKHE KOJIeOAHUST W BOJHBI, 3BYK,
uHQpa3ByK ®W  YyIbTPa3BYK,  JJICKTPOMATHUTHBIE  BOJHBI,  IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh W JAIBHO30PKOCTH, CHEKTPHI
UCITyCKaHUs W TIOTJIOIICHUsA, anbpa-, OeTa- M ramMma-usIydeHHus, H30TOIIbI,
sJiepHasi JHEPTeTHKA;

pasnuyaTh SABJICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHWE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKCHIE, CBOOOTHOE TTAJCHHE
TeJI, pPaBHOMEPHOE JBIKEHHWE 110 OKPYXHOCTH, B3aUMOJCHCTBUE Te,
pEaKTUBHOE JBW)KCHHE, KojeOaTelnpbHOE JBHIKEHHE (3aTyXamoumme |
BBIHYK/ICHHBIE KOJIe€OaHMs), pe30HAHC, BOJJHOBOE JIBI)KEHHE, OTPAXKEHHE 3BYKA,
MPSMOJIMHEWHOE paclpocTpaHeHne, OTPAKCHUE U MPEJIOMIICHHUE CBETA, MTOJTHOE
BHYTPEHHEE OTpPaXCHHE CBETa, pa3JIOKCHHE OEIoro cBeTa B CIEGKTp U
CIIOKEHUE  CHEKTPAIbHBIX  I[BETOB, JHCIEPCUS CBETA, ECTECTBCHHAS
PaIMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa U3IYyYEHHs) TI0
OMMMCAHMIO WX XaPaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (DH3NUYCCKUX SBICHHHA B OKPY>KArOIIEM
Mupe (B TOM uucie (pu3nyeckue SBICHUS B TPUPOJE: NMPWIMBHI U OTIUBHI,
newkenne TuiaHeT COJIHEYHOM CHCTEMbl, PEAKTUBHOE JBM)KCHHE >KHUBBIX
OpraHU3MOB, BOCIIPHUAITHE 3BYKOB KUBOTHBIMH, 36MJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, 0JXO, I[BETa TEJ, ONTHYECCKUE SBJICHUS B TIPHUPOJIE,



OMOIOrHYecKOoe JACUCTBUE BUIUMOTO, YIbTPadUOIETOBOIO U PEHTTEHOBCKOTO
U3y4YEHUI, €CTECTBEHHBIH pPAaTUOAKTHUBHBIA (OH, KOCMHUYECKHE JIy4H,
PaJMOAKTUBHOE U3ITyYE€HHE MPUPOIHBIX MUHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX
U3IYyYEHUII Ha OpraHM3M YeJIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3aja4yy B yueOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBa (IIPU3HAKU)
buznyecKuX SIBICHUH;

ONKCHIBAaTh HM3yUYEHHBIE CBOWCTBA Tel M (PU3UYECKUE SIBICHHS, HCIONb3YS
¢uznueckue BEIWYMHBI (CPElHAs W MTHOBEHHAas CKOPOCTh Teja IpH
HEPaBHOMEPHOM [JIBJKCHHUH, YCKOPEHME, II€pEMEIIEHUE, IIyTh, YIJIOBas
CKOpPOCTb, CWJIa TpPEHHs, CHJIA YHOPYIOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOJHOTO MAaJIEHUs, BEC TEJIa, UMITYJIbC TE€a, UMITYJIbC CHUJIbI, MEXaHUYECKas
paboTa M MOIIHOCTb, IOTEHUMAJbHAs >SHEPrUsl Tejla, MOIHATOIO Haj
IIOBEPXHOCTBIO  3€MJIM, IOTEHUMAJbHAs JSHEPIWs  CXKATOW  IPYXKUHBI,
KMHETHYECKasi DHEPrus, IOJIHAsS MEXaHWYeCKas SHEpIusi, IEepUuoJ] U YacToTa
KOJIeOaHM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA,
MOKa3aTellb MPEJIOMJICHUSI CpEeIbl), MPU ONHCAHUM MPABUIBHO TPAKTOBATH
(U3MYECKUI CMBICI HCMOJIb3YEMBIX BEJIWYMH, OOO3HAUYECHHUS W EOUHULBI
¢u3nyecKux  BEIUYMH, HAaXOIUTh (QOPMYJbl, CBS3bIBAIOLIME  JaHHYIO
($u3NYECKyI0 BEIUUMHY C IPYTUMU BEJIMUYMHAMU, CTPOUTH IpapUKu U3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

XapaKTEepPU30BaTh CBOMCTBA TeJl, PU3NYECKHUE SBJICHUSA U MPOLECCHI, UCIOJIb3YS
3aKOH COXPAaHEHWS DSHEPruM, 3aKOH BCEMHUPHOTO TATOTEHHUS, IPUHIMUI
CYIIEpPIIO3ULIMHA CHJI, IPUHLMI OTHOCUTENBbHOCTU ['anmunes, 3akoHbl HprOTOHA,
3aKOH COXPAaHEHWS WMIIYJIbCA, 3aKOHbl OTPAXEHUS W IPEIOMIICHUS CBETAa,
3aKOHBI COXPAHEHHUS 3apsiIOBOIO U MACCOBOIO YMCEN MPH SIAEPHBIX PEAKIMSIX,
IpU 3TOM J1aBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alKMCHIBATH €O
MaTE€MaTU4YECKOE BbIPAKEHNUE;

OOBACHATH (PU3HUECKUE MTPOLIECCHI M CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTYyallUi TMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYUHHO--
CIIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHE U3 2—3 JIOTMYECKUX IIaroB C
onopoil Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3NYECKHUX SABJICHHUH, (PUINYECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemaTth pacu€THhle 3a7auyu (OmUparollMecss Ha CUCTEMY U3 2—3 ypaBHEHU),
UCIIOJIb3YsI 3aKOHbI M (DOpPMYJIbI, CBSI3bIBAIOIIME (DU3MUECKUE BEIMYMHBI: Ha
OCHOBE aHajlM3a YCJOBHUS 3aJauyd 3alHChIBATh KPATKOE YCJIOBHE, BBISBISATH
HEJIOCTAIONINE WJIM W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJUMbIE  JUIsl  pEUIeHMs, MPOBOAUTH  PAcu€Thl U  OLCHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs PU3NUECKON BETUUHHBI;



pacro3HaBaTh MPOOIEeMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, HCHOJb3ysl OMNHCAHWE WCCIEAOBAaHUS, BBIACIATH MPOBEPSEMOE
OpPEINoNIOKEHNEe,  OICHHBATh  MPABWIBHOCTh  MOPAAKAa  TPOBEIACHHS
UCCJIEIOBAHMUSI, JeJIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUN
U OTIBITOB;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3WYECKUX SBICHUA WU (PU3HUECKUX
CBOMCTB TeN (M3ydeHHE BTOpOro 3akoHa HbIOTOHa, 3akOHAa COXpaHEHHS
HHEPrUH, 3aBUCUMOCTh Mepuoja KoueOaHui MPYy>KUHHOTO MAasSTHUKA OT MaccChl
rpy3a U S>KECTKOCTU TMPYKUHBI W HE3aBUCUMOCTh OT AaMIUIATYAbl MaJbIX
KOJIeOaHHM, MPSIMOJIUHEHHOE PACTIPOCTPAHEHUE CBETA, PA3IOKEHUE OENoro
CBETa B CIEKTp, M3yYCHUE CBOMCTB H300paXeHHS B IUIOCKOM 3€pKajie H
CBOMCTB M300pakeHHsI TpeaMeTa B coOuparomieil JuH3e, HaOI0IeHNe
CIUIOIIHBIX U JIMHEWYaTBIX CIIEKTPOB U3IYUYEHHs): CAMOCTOATEIBHO cOOMpaTh
YCTaHOBKY W3 M30BITOYHOrO Habopa 0OOpYAOBAaHMS, OMHUCHIBATh XOJ OIbITa U
€r0 pe3ynbTaThl, (OPMYITHPOBATH BHIBOJIBL;

IPOBOAUTHL TPHU HEOOXOJUMOCTH CEPHI0 MPSIMBIX H3MEPEHHA, OMPEaeIIss
CpellHEee 3HAuYe€HHE U3MepsieMol  BeluYuHbl  ((POKYyCHOE  pacCTOsHHE
coOuparoieii  JHH3bI), O0OOCHOBBIBATH  BBIOOpP  cmocoba  M3MepeHus
(M3MepUTENBHOTO MPUOOpa);

OPOBOJAUTH  HWCCIIEOBAaHHE  3aBUCHUMOCTEH  (U3MYECKMX  BEIMYMH  C
UCTIOJIb30BAaHUEM TIPSMBIX W3MEPEHHUH (3aBHCHMOCTh TMYTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM JIB)KEHUHM 0O€3 HadyaJbHOW CKOPOCTH, Nepuoaa KosieOaHui
MaTEeMaTHYECKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTpPaKCHHs
CBETa OT yIJIa MAaJeHMs U yria MpeIoMJIeHUs OT yrjla MajeHus): IUIaHUPOBaTh
UCCIIEIOBAaHUE, CaMOCTOATEIBHO  COOMpaTh  YCTaHOBKY, (DUKCHpPOBAThH
pe3yNbTaThl MOTYYECHHON 3aBUCUMOCTU (PM3UYECKUX BEIUYUH B BUAC TaOIHI] U
rpauKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

IPOBOJNUTH KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEIMYUH (CPEIHSsI CKOPOCTh U
YCKOpEHHUE Tela MPU PAaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIIHOTO
najeHus, >KECTKOCTh TMPYKUHBI, KOIPPHUIMEHT TPEHUS CKOJbKEHUS,
MexaHuveckas paboTa U MOIIHOCTh, YacTOoTa U TMEpUoja  KoJeOaHHit
MaTEeMaTHYECKOr0 U MPYKMHHOI'O MasTHUKOB, ONTUYECKasi CUJIa COOMparolIeit
JWH3bl, PAAMOAKTUBHBIN  (OH): IUIAHUPOBAaTh M3MEpPEHHUs, CcoOUpaTh
OKCMIEPUMEHTAIbHYI0O  yCTAaHOBKY W  BBINONHATH  W3MEPEHHs,  CIEIYs
NPEIJIOKEHHOW  WHCTPYKIIUH,  BBIYUCIATH  3HAYEHUE  BEIUYUHBI U
aHaJIM3UPOBaTh IMOJIyYEHHbIE Pe3yJbTaThl C Y4ETOM 33JaHHOM IMOTPEIIHOCTH
U3MEpPECHUN;

COOJIOIaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



pa3nuuaTh OCHOBHBIE TPU3HAKM M3YyYEHHBIX (U3MUECKHX  MOJEeNei:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK CBETA,
Jy4, TOHKas JINH3a, IUIaHETapHAas MOJIENb aTOMa, HYKJIOHHAs! MOJEJIb aTOMHOIO
AApa,

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUSA U3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOPOA HAa MX ONHUCAHUA (B TOM YHCIIE: CHUIOMETP, JATUHKHU
MOJIOXKEHUS, PACCTOSIHUSI U YCKOPEHHUs, PAKETa, 3XOJOT, OYKH, IEPHUCKOI,
doToamnmapar, ONTHYECKUE CBETOBOJIbI, CIEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), wucnosib3yss 3HaHUS O CBOWCTBAX (PU3MYECKUX SBICHUN U
Heo0XxoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX NMPUOOPOB U TEXHOJOTHUYECKHX MPOILECCOB IMPHU
pelIeHnn y4eOHO--TIPaKTUYECKUX 3a7ay, ONTHYECKUE CXEMBbI JJI TOCTPOEHUS
n300pakeHU B IJIOCKOM 3epKajie U coOOMparoIien J1H3E;

NPUBOAUTH NPHUMEPHI (HAXOIUTh HMH(POPMALIMIO O MPUMEpPAX) MPAKTUYECKOIrO
UCITIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MMOBCEAHEBHOM KU3HU JJIs1 00ecreueHus
0e30MacHOCTH IPHU 0OpAlIEHUH C MPUOOpPAMU M TEXHUYECKUMHU yCTPONCTBAMU,
COXPAHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM 3KOJIOTUYECKOTO IIOBENIECHUS B
OKPY’KAIOIIEH CPELE;

OCYULIECTBJISTh MOUCK MH(OpManuu (uznyeckoro coaepxanus B MHrtepHere,
CaMOCTOATENbHO  (OPMyJIMpYsl  TOWCKOBBIA  3alpoc, HAXOOUTh MYTHU
ONpENENICHUs]  JTOCTOBEPHOCTH IOJY4YEHHOM MH(OpMAalMM Ha  OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3UUECKOrO COJAEp>KAaHMs, CIPABOYHBIE MaTepHalbl, PECYPCHI
cetu  WHrepHer, BraaeTb nOpuéMaMu  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHbIE IUCHbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(OpMAlMM M3 HECKOJbKMX HCTOYHHMKOB (DU3MYECKOTO COJEpKAHMS,
nyOJMYHO MPEACTABIATH PE3YyJbTaThl MPOEKTHOM WM HUCCIEI0BATENHCKON
NESITEIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJb30BATh M3YUYEHHBIA TMOHSITUWHBIN
anmapaT HM3y4aeMoro pasiena (U3MKA U COMPOBOXKAATh BBICTYIJICHUE
npe3eHTalnuen ¢ ydéToM 0COOCHHOCTEHN ayAUTOPUU 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
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
H3HKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 3 2
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 1 bubmorexa HOK
' i s https://m.edso00.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHaYaIbHbIE CBEAEHUS O CTPOEHUH BelECTBA
bu6nmoreka [JOK
2.1 1
CTpoenne periectsa https://m.edso00.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHITICCKOT ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 8 1 3 bubmuorexa [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 10 . https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JXKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH 4 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 8 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa M MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexaniiieckas oHepri 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11
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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
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLCCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 2 4 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 5 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 2
24 SMEKTPOMArHHTHAS HHAYKLHS 4 1 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 13
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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 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 12 1 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 18 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 2
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1
CRAMHITICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 bubmuorexa [JOK
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bubmuoreka [JOK
4.2 JHsbL it OITHYCCKHE HPHOOPL 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 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
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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MPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbTATHI OCBOEHUS OCHOBHOU
OBPA3OBATEJBHON TPOIT'PAMMBI OCHOBHOI'O OBIIETO OGPA3OBAHUS

7 KJIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsieMble MpeaAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

13

14

1.5

pas3jimiaTthb SABJICHUA 110 OIMMCAHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOIINUX JaHHOE PUINIECKOE SIBIICHUE

pacro3HaBaTh NMPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SIBICHUH B OKPYXAIOIIEM MHUpE, B TOM
yucie (pU3NYEeCKUe sBICHHUS B MPHUPOJE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7ady B

y4eOHYI0, BBICTISTH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3UIECKUX SBICHUN

OIIUCbIBATh HU3Y4YCHHBIC CBOICTBA TEI H (1)I/I3I/I‘~I€CKI/IC SABJICHUS, HCIIOJIb3Ys (1)I/I3I/I‘-IGCKI/IC
BCIIMYHHBI, IIPpW OIIMCAHUU IIPABUJIBHO TPAKTOBATbH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI HCIOJIb3YECMBIX
BCJIIMYHUH, HX 0003HAYCHHSI U CAVHUIbI (1)I/I3I/I‘-IGCKI/IX BCJIIMYHNH, HaXOJWUThb q)OpMy.HI)I,
CBA3BIBAOIINEC JAHHYIO ¢)H3qucxy10 BCJIIMYUHY C APYIr'MMHU BCINYHUHAMU, CTPOUTH rpaq)I/IKI/I

M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH
XapaKTepu30BaTh CBOMCTBA Tel, (pU3nUECcKHUe SIBICHUS U IPOLECCHl, UCTIONb3Ys U3YYEeHHbIE
3aKOHBI, IpPU 3TOM JIaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHAa U 3alHUCBIBaTh €0

MaTEMaTUYCCKOC BbBIPAKCHUC

1.6

1.7

1.8

O0OBICHATH (1)I/I3I/IIICCKI/Ie SABJICHUS, IPOLECChI U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATH NPUYUMHHO-CICACTBCHHBLIC
CBsA3U, CTPOUTH 00BsicHeHHe U3 | — 2 JOTMYECKHUX IIaroB C OHOpOI>'I HAa 1 — 2 HN3YUCHHBIX

CBOMCTBa (pU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHA WIJIK 3aKOHOMEPHOCTH

pemate pacuy€THble 3amaud B 1 — 2 felcTBUSA, MCNONB3yd 3aKOHBI U (OpMYIbI,
CBsI3bIBaONIME (hPU3MYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3a7aydl 3alUCBIBATh
KpaTKO€ yCJIOBUE, MOJICTABIATh GU3NUYECKUE BEIUUUHBI B (POPMYJIBI U IPOBOJUTH PACUETHI,
HaxXO/JWTh CHOpPaBOYHBIC JaHHbIE, HEOOXOMUMbIC IS pElIeHHs 3a7]ad, OLEHHUBATh

PEATUCTUYHOCTD MOTYYEHHON (PU3NMUECKOU BEITMUUHBI

pacrno3HaBaTh POOJIEMbl, KOTOPhIE MOXHO PELIUTh MPHU MOMOLIN (PU3NUECKUX METO/OB, B
ONMCAaHUU MCCIEAOBAHUS BBIIEIATH MPOBEPSIEMOE MPEATOIOKEHUE (TUIIOTE3Y), pa3InyaTh
U MHTEPHPETUPOBATH MOJIYYEHHBIH pe3ysbTaT, HaXOIUTh OMIMOKH B XOJ€ OIbITA, JIeaTh

BBIBOJIBI ITO €T0 PE3YyJIbTaTaM

1.9

IMPpOBOAUTD OIIBITHI 11O Ha6J'IIO,Z[CHI/IIO (I)I/IBI/I‘-ICCKI/IX SIBIICHUI WU (I)I/IBI/I‘-ICCKI/IX CBOMCTB TeJI:




1.10

1.11

1.12

1.13

(dbopMynpoBaTh MPOBEPSEMbIE IPEANOIOKEHNS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO

000pyI0BaHUS, 3aMMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBIIOJHATL HNPAMBIC U3MCPCHHUA C HMCIIOJIb30BAHHUECM aHAJIOTOBBIX U I_[I/I(i)pOBBIX HpI/I60pOB,
3aIIMChIBATh IIOKa3aHHA HpI/I60pOB C y‘IéTOM SaHaHHOﬁ a0COJIIOTHOM IOrpC€IIHOCTHU

U3MEPEHUIN

MIPOBOANTh HCCIEIOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT APYroM ¢
UCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEeHMi, Y4YacTBOBATh B IUIAHUPOBAHUU Y4e€OHOTO
HCCIICIOBaHMS, COOMPATh YCTAHOBKY M BBIMIOJNHSATH M3MEPEHUS, CIEAYS MPEIIOKECHHOMY
1aHy, (UKCUPOBATh PE3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIUYUH B BUC

MMPCAJIOKCHHBIX Ta6JII/II_[ u I‘pa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICAOBAHNA

IMPpOBOAWUTL KOCBCHHBIC HW3MCPCHHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH, CJICAYyA HpCI[JIO)KGHHOfI
HHCTPYKIUU: IIPU BBIITOJHCHUU I/I3MepeHI/II7I CO6I/IpaTI> 9KCIICPUMCHTAJIbHYIO YCTAHOBKY U

BBEIYHCIISATH 3HAUCHUE NCKOMOM BEITMUMHBI

coOIIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM

1.14

1.15

1.16

yKa3blBaTh MPUHLUIBI EHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOHCTB, XapaKTepU30BATh
MPUHLMIIBI ACUCTBUSI M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOICTB C MOMOIIbIO HX
ONMCAaHMs, HUCMONb3YS 3HAHMS O CBOMCTBaX (U3UYECKUX SBICHUM U HEOOXOIUMble

(bI/I3I/I‘-I€CKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH

NPUBOANTH TPUMEPHl  (HaXOAWTh HMHPOPMAIMIO O TMpUMeEpax) MPAKTHYECKOTO
UCMOJb30BaHUS (U3NYECKMX 3HAHUH B IOBCEJHEBHOM KHM3HM Ui oOecredeHus
0e30MacHOCTH MpU OOpallleHMH C MNpudopaMM M TEXHUYECKUMU YCTPOMCTBAMH,
COXPaHEHHMs 3/10pOBbSI U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKpYXKarolein
cpene

OCYIIECTBJISITh OTOOp MCTOYHUKOB HMH(pOpMaIMK B ceTH VHTEpHET B COOTBETCTBHH C
3aJJaHHBIM TOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHWM M MyTEM CpaBHEHUS
PA3JIMYIHBIX UCTOYHHUKOB BBIJICIATH I/IH(i)OpMaHI/IIO, KOTOpas sABJIACTCA HpOTHBOp@‘IHBOﬁ nJIn

MOXET OBITh HCHOCTOBCpHOﬁ

1.17

1.18

UCMOJb30BaTh IPH BBINOJHEHUM YYEOHBIX 3aJaHUi HayYHONOMYJISIPHYIO JIUTEpaTypy
(Gu3nM4ecKoro coiep>kaHus, CIIpaBOYHbIE MaTepHaibl, pecypchl cetu VHTepHeT, BiIaneTh
npuéMamMu KOHCIIEKTUPOBaHMS TEKCTa, peodpa3zoBaHus MH(OPMAIMK U3 OJHOM 3HAKOBOU
CHCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE NMUCbMEHHbIE U YCTHbIE COOOIIEHHsSI Ha OCHOBE 2 — 3
UCTOYHHUKOB MH(POpPMALUU (U3NYECKOTO COAEPKAaHUS, B TOM YHCIE IYOJUYHO JeNaTh
KpaTKkue cOoOOIleHHs O Pe3yJbTaTaX MPOEKTOB WM y4eOHBIX HCCIECIOBAHUM, MPU ITOM

IPaMOTHO MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN annapar Kypca GpU3uKu, COnpoBOXKIATh




BBICTYIUUICHHE MTpe3eHTaIle

1.19

MPU BBIMOJHEHUU YYCOHBIX IMPOCKTOB M HCCICAOBAHHMI pacmpeneisaTb OOs3aHHOCTH B
rpyIIe B COOTBETCTBUM C IOCTABJICHHBIMU 3aJa4aMH, CJICIUTH 3a BBINOJHEHUEM ILIaHA
JNEHUCTBUM, aJCKBAaTHO OIICHWMBAaTh COOCTBEHHBIM BKJIaJ B JACATEIBHOCTH TPYIIIIHI,

BBICTpanBaTh KOMMYHHUKATUBHOC B33,HMOI[€§ICTBPI€, YUUTBIBAsA MHCHUC OKPYKAOIIUX

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJjbTara

11

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJ/IbTAaThl 0OCBOCHUA OCHOBHOM 06pa30BaTeJ’IbH0ﬁ
nporpaMmbl OCHOBHOI'O 0611161"0 06pa303a}mﬂ

HCIIOJIB30BaTh IIOHATHUA

pasiiniaTte ABJICHHA II0 OIMMCAHUIO HX XapaKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIIUX NAHHOC q)HSH‘leCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (U3UUECKUX SIBIICHUH B OKpYXalOIleM MHUpE, B TOM
yrcie (GU3NYEeCKUe SBICHHS B MPHPOJE, IPU STOM IEPEBOAMTH MPAKTHUECKYIO 3a7ady B

y4eOHYI0, BBIIECTIATh CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKHX SBICHUIMA

14

OIUCHIBaTh M3YYECHHBIE CBOWMCTBA Tel U (PU3UYECKUE SIBJICHUS, UCHOJb3Yyd (U3NYECKUe
BEJIMYMHBI, NPH ONHCAHUHM TPABHIFHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX
BEIMYMH, O0003HAUE€HUS M €IUHHMIBI (U3NYECKUX BEJIUYMH, HAXOIUTb (QOPMYIIBL,
CBSI3bIBAIOIIME JIAHHYIO (PU3HUECKYIO BEIHUMHY C IPYTUMH BEIMYMHAMU, CTPOUTDH IpapUKu

HU3YUCHHBIX 3aBHCHUMOCTEM (1)I/I3I/I‘leCKI/IX BCIIMYHH

1.5

1.6

XapaKTCPU30BaTh CBOMCTBA TECII, (1)I/IBI/I‘-I€CKI/IG SABJICHUS WU IPOUCCCHI, UCII0JIb3Yysd U3YYCHHBIC
3aKOHBI, IIPpU 3TOM HOaBaTb CJIOBECHYIO (I)OpMy.]'IPIpOBKy 3aKOHa M 3allMChIBAaTh €TI0

MAaTEMaTUYCCKOC BBIPAKCHUC

OOBACHATH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YMCJIE U B KOHTEKCTE CUTYyallui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH 00BsICHEHHE U3 | — 2 TOTMYEeCKUX IIaroB ¢ MOMOIIb0 1 — 2 U3yyeHHBIX CBOMCTBA

(I)I/I3I/ILICCKI/IX HBHCHHﬁ, (bI/I3I/I‘IeCKI/IX 3daKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiaTh pacu€THble 3amaud B 2 — 3 JeicTBUS, HUCHONB3YsA 3aKOHBI M (OPMYIIHI,
CBsI3bIBAIOLME (PU3NYECKUE BETMYMHBI: HA OCHOBE aHajlM3a YCJIOBHS 3aJaud 3allMChIBAaTh
KpaTKO€ YCIIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JUIS PEIIEeHUs 33aJauu, BEIOUPATh 3aKOHBI
u Qopmysbl, HEOOXoAWMble Uis €€ pelleHus, MPOBOAUTH pacyéThl M CPABHUBATH

TMOJIYYCHHOC 3HAUCHUC (bHSH‘-ICCKOfI BCIIMYHHBI C U3BCCTHBIMU JaHHBIMHU

1.8

pacrio3HaBaTb Hp06J'IeMBI, KOTOPLIC MOXHO PCHIUTH IMPU MMOMOIIHA (I)I/IBI/I‘-ICCKI/IX MCTOI0B,




1.9

1.10

1.11

1.12

HCIIOJIB3YA OIMMCAHUE HUCCICAO0BAHUS, BBIACIIATE IIPOBEPACMOC MPCAIIOTO0KEHUC, OLICHUBATDH

MMPaBUJILHOCTD IMOPAJAKa MPOBCACHUA UCCIICAOBAHNS, 1€JIaTh BBIBOAbI

MPOBOJIUTH OTBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBICHUN MM (PU3MYECKHX CBOMCTB TEIl:
(dbopMynpoBaTh IpoOBEpsieMble MPEAIOI0KEHUS, COOUpPATh YCTAHOBKY M3 MPEI0KEHHOTO

000pyZI0BaHUSs, OIHMCHIBATH X0 OMBITa U (POPMYITHPOBATH BBIBOBI

BBITIONTHATh TPSIMBIE U3MEPEHHS C UCIOJIb30BAHUEM aHAIOTOBBIX MPUOOPOB U JTATYUKOB
(¢u3MyYecKUX BEIUYMH, CpPaBHUBATh pE3YJIbTaThl HU3MEPEHHl ¢ y4€TOM 3aJlaHHOM

a0COIOTHON TOTPEIIHOCTH

MPOBOANTH KCCIEAOBAHUE 3aBHCHUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT APYroMl C
UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUI: IJIaHUPOBATh UCCIIEOBaHUE, COOUPATh YCTAaHOBKY
Y BBITIOJIHATh M3MEPEHUs, CIeAys MPEIIOKEHHOMY IUIaHy, (PUKCHPOBATH PE3YJIbTaThl
MOJIYYEHHOM 3aBUCHMOCTH B BHJIE€ TaOMUIl U rpadUKoB, JeNaTh BBIBOABI IO pe3ylbTaTam

UCCIICIOBAHM
IIPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIUYMH: IUIAHUPOBATh M3MEPEHMUS,
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAyS TPEAJIOKEHHOH WHCTPYKIUH, U

BBIYUCIIATH 3HAYCHHUEC BCIIMYHMHBI

1.13

coOJIIOAATh MpaBUiia TEXHUKHU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM

1.14

XapaKTepu30BaTh MPUHLHUIIBI 1EHCTBUS U3YYEHHBIX PUOOPOB U TEXHUUECKUX YCTPOUCTB C
OMOpO Ha WX OMNKCAHUS, WCIONB3Ys 3HAHHMA O CBOWCTBaX (M3MYECKHX SIBJICHUH U

HeO6XOI[I/IMBIe (1)I/I3I/I‘IeCKI/Ie 3aKOHOMCPHOCTH

1.15

1.16

1.17

pacno3HaBaTb MPOCTHIC TEXHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pBI 1o cxemMmam
n CXEMaTU4YHbIM pPUCYHKaM, COCTaBJIATH CXEMbI QJICKTPHUYCCKUX merei C
MOCJICAOBATCIIbHBIM W MApPAJUICJIbHBIM COCAHMHCHUCM J3JICMCHTOB, pasjindasd YCJIIOBHBIC

0003Ha4YEeHHUSI PJIEMEHTOB JIEKTPUUECKUX LIenei

MPUBOJIUTL  NpUMepbl  (HaXxoAuTh HWHGOPMALUIO O MpUMEpax) MPAKTUYECKOTO
UCMOJb30BaHUS (U3NYECKMX 3HAHUH B MOBCEJHEBHOM KHM3HM JUIsI oOecredeHus
0e30MacHOCTH TMpU OOpallleHuH C MNpudopaMM M TEXHUYECKUMU YCTPOMCTBAMH,
COXPaHEHMs 3/10pOBbSl U COOJIIOJICHHUSI HOPM 3KOJIOIMYECKOTO MOBEJEHHs B OKpY’KaroIien
cpene

OCYILIECTBIATh MOUCK HH(popMaruu ¢Qusnyeckoro cojepxkanuss B cetu MHTepHeT, Ha
OCHOBE MMEIOIIUXCS 3HaHUHN U MyTEM CPaBHEHHUS JIOTOJHUTENbHBIX HCTOUHUKOB BBIIENSTh

I/IH(bOpMaI_[I/IIO, KOTOpAas ABJISACTCA HpOTHBOpC‘IHBOﬁ WU MOXET OBITh HGILOCTOBepHOI\/'I

1.18

UCMOJIb30BAaTh MPU BBIMOJHEHUH Y4YEOHBIX 33JaHUN HAyYHO-TIOMYNSAPHYIO JIUTEPATypy
(bu3MYeCKOro CcoJiep’KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT; BIajeTh

npuéMamMu KOHCIIEKTUPOBAHMsS TEKCTa, Ipeodpa3zoBaHus MH(OPMAIMK U3 OJHOM 3HAKOBOU




CUCTEMBI B IPYTYIO

1.19

co3/laBaTb COOCTBEHHbIE IMCbMEHHBIE WU KpaTKHE€ YCTHblE cooOIIeHus, 00o0mas
MHGOPMALIMIO M3 HECKOJBKHX HCTOYHHUKOB (DM3UYECKOTO COJCpXKaHUSA, B TOM YHUCIIE
yOJINYHO MPEACTaBIATh PE3YybTAaThl IPOEKTHONW MIIM UCCIIEAO0BATEIbCKON NESATEIbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJNB30BAaTh W3YUEHHBIH NOHATHUHHBIN ammapar kKypca (usmkw,

COITPOBOXAATh BBICTYIINICHUC Hpe3eHTaHI/ICI71

1.20

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJabrara

IIpH  BBIIIOJHCHHU yLIe6HBIX IIPOCKTOB H I/ICCJ'Ie,I[OBaHI/Iﬁ (1)I/ISI/ILIeCKI/IX IIpoIeCCcoOB
pacnpeacisaTb 00SI3aHHOCTH B rpymnmnc B COOTBCTCTBUMU C IIOCTABJICHHBIMH 3aJavdaMu,
CJICOUTH 3a BBIIIOJIHCHUEM IlJIaHa ,HCIZCTBHPII H KOPPEKTHUPOBATH €ro, aiCKBAaTHO OLICHUBATH
COOCTBEHHBII BKJIaa B ACATCIBHOCTL TI'PYyIIbl, BbICTpAMBATL KOMMYHHUKATUBHOC

B3aHMOHeﬁCTBHe, IMPOABJIASA TOTOBHOCTB pa3pCliaTh KOH(I)J'II/IKTLI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI OCBOCHHUS OCHOBHOM 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

13

14

pas3jimuaTtb SABJICHHUA 110 OIMMCAHUIO HUX XaPaKTCPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONIUX JIaHHOE (PU3UUECKOE SIBJICHUE

pacrno3HaBaTh NPOSBICHUE U3YyUEHHBIX (PU3UUYECKUX SIBJICHUM B OKPY)KAIOILIEM MHUPE, B TOM
yuciae (GU3NYEecKue sBICHHUsS B MPHUPOJE, IPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7ady B

yueOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBJICHUIN

OIMCHIBATh M3y4YEHHBbIE CBOWCTBA Tel W (U3UYECKUE SIBICHUS, UCHOJIb3ysd (U3NYECKHE
BEJIMYMHBI, NPU ONHUCAHUU NPABUIBHO TPAKTOBaThb (PU3NYECKUN CMBICH HCIOIb3YyEMbIX
BEIMYUH, O0003HAUE€HUS M eIUHHUIBI (U3NYECKUX BEIUYMH, HAXOTUTh (OPMYIIBL,
CBSI3bIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU, CTPOUTD IpaduKu

HU3YUCHHBIX 3aBUCHUMOCTEM (1)I/I3I/I‘leCKI/IX BCIIMYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3nyecKue sIBIEHUS U NPOLECChl, UCTIONb3Ys U3Y4YEeHHBIE
3aKOHBI, NpPHU 3TOM JIaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHAa W 3alHUCBIBATh €ro

MAaTEMaTUYCCKOC BBIPAKCHUC

1.6

O0OBICHATH (I)I/I3I/I‘-ICCKI/IG IMpOLECChbl U CBOMCTBaA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ
MPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa: BBIABIIATH IMMPUYUHHO-CICACTBCHHBIC CBA3H,
CTPOUTH 00BsICHEHHE U3 2 — 3 JTOTMYECKHX IIIaroB C IIOMOIIBIO 2-3 HU3YUYCHHBIX CBOMCTBa

¢bu3nyecKux SBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH




1.7

pemaTth pacuéTHbIE 3a/1aun (OTHUPAOIIMECS HA CUCTeMY U3 2 — 3 ypaBHEHHUM), UCIIONB3Ys
3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIONINE (DU3MUECKUE BEIMUMHBI: HA OCHOBE aHAIHM3a YCIOBUS
3aJla4yM 3aMUChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEIOCTAIOIINE WIIM U30BITOYHbBIE JaHHbIC,
BbIOMPATh 3aKOHBI W (OPMYJIBI, HEOOXOAUMBIC JUIS DPEUICHHUs, MPOBOAUTH PACUEThl U

OIICHUBATh PCATUCTUYHOCTD IMOJIYYCHHOI'O 3HAUCHU A (bHSH‘ICCKOﬁ BCJIIMYHHBI

1.8

1.9

1.10

1.11

1.12

PacCIIO3HaBaTb HpOGHeMBI, KOTOPBIC MOKHO PCIOWUTH IIPHU IMOMOIIH (bPISI/I‘leCKI/IX MCTOJ0B,
HCIIOJIB3Yyd ONHUCAHUC HCCICAOBAHUA, BBIACIATH IPOBCPACMOC MPCAINOJI0KCHUC, OLICHHUBATH
IMPaBUJIBHOCTb IMOPAAKA ITPOBCACHUA HCCICAOBaHUA, ACIaTb BbBIBOJbI, MHTCPIPETHPOBATH

pe3yabTaThl HAOFOICHHIA U OTIBITOB

MIPOBOJIUTH OTIBITHI 110 HAOIIOACHUIO (PU3UYECKUX SBICHUN MM (PU3UYECKHX CBOMCTB TEIN:
CaMOCTOSITEJIbHO COOMPAaTh YCTAHOBKY M3 M30BITOYHOr0 HabOpa 000py10BaHUs, ONUCHIBATh

XOJI OTIBITA U €T0 PEe3yIbTATHI, (POPMYIHPOBATH BHIBOIBI

IIPOBOAUTHh IMPU HEOOXOJUMOCTHU CEPHUI0 MpPSIMBIX HW3MEPEHMH, ONpeNesss CpeaHee
3HaUeHUE U3MepsieMOl BeMMYuMHBl ((DOKYCHOE paccTOsHUE COOUpAOIIel JIMH3BI),

000CHOBBIBAThH BBIOOP CIIOC00a 3MEPEHUS (M3MEPUTEIBHOTO TPHOOopa)

IIPOBOJIUTh HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYUH C MCIIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH: IIAHUPOBAThH MCCIEIOBAHNE, CAMOCTOSITEIILHO COOMPATh YCTaHOBKY,
(buKcupoBaTh pe3yabTaThl IOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEJIWYMH B BHJIE

Ta6J'II/IIII/I Fpa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3yJIibTaTaM UCCICAOBAHNA

MMPOBOAWTE KOCBCHHBLIC HW3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH: IUJIAHUPOBATHL M3MCPCHUA,
CO6I/IpaTB SKCIICPUMCHTAIIbHYIO YCTaHOBKY u BBIIIOJIHATDH HU3MCPCHUA, ClIeays
npennomeHHoﬁ HHCTPYKIMM, BBIYUCIATE 3HAYCHUC BCJIWYMHBI W aHAJIU3HUPOBATH

IMOJIYYCHHBIC PE3YJIbTAThI C y‘{éTOM 3aJJaHHOM IMOrpeIIHOCTH HBMepeHI/Iﬁ

1.13

co0Jro1aTh MpaBMiIa TEXHUKU O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPHU3HAKK M3YYEHHBIX (PU3UYECKHX MOJENEi: MaTepuanbHas TOYKa,
aOCOJIIOTHO TBEP/IOE TEJIO, TOYCUHBI MCTOYHUK CBETA, JIy4, TOHKas JIMH3A, IUIaHEeTapHas

MOZCIIb aTOMa, HYKJIOHHAs MOACIIb aTOMHOTO sApa

1.15

XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha HX OINHCAaHUS, UCIOJB3YS 3HAHMUS O CBOMCTBaX (QU3WYECKUX SBJICHUH H

HCO6XO,Z[I/IMBIC (I)I/IBI/I‘-IGCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXEMbI M CXEMATUYHBIC PHCYHKHU H3YUCHHBIX TEXHHUYCCKHUX yCTpOfICTB,
HU3MCPUTCIIBHBIX HpI/I60p0B U TCEXHOJOTMYCCKUX TIPOLECCOB IIPpU PCHICHUU y‘IC6HO'
MPAKTUYCCKUX 3adad, ONTHUYCCKUC CXEMBI IJId IOCTPOCHUA H306p3)1(€HPII>i B TIITIOCKOM

3epKaie 1 coOuparomieit IuH3e

1.17

IPUBOAUTH TNpUMEpPhl  (HAXOAUTh HMH(POPMAIMI0 O TMpUMepax) MPaKTHYECKOrO




1.18

UCMOJb30BaHUS (U3NYECKMX 3HAHUH B IOBCEJHEBHON JKM3HM JUIsl OOecredeHHUs
0e30macHOCTH TpU OOpalleHud ¢ npubopaMM U TEXHUYECKHMMH YCTPOHCTBaMH,
COXPAHEHHMs 3/10pOBbSI U COOJIFOJICHUSI HOPM SKOJIOTMYECKOTO IOBEJEHUS B OKpYXKarolen
cpene

OCYLIECTBIATH MOUCK HH(popMaruu (U3NIECKOro cojepkanuss B cetd HHTepHer,
CaMOCTOSITENIbHO ~ (OPMYJIUPYSl TIOMCKOBBIM 3alpoc, HAaXOIUThb IIyTH OINpEAeieHus
JOCTOBEPHOCTH TMONYYEHHOH WH(GOpMAIMM HAa OCHOBE HMEIOIIUXCA 3HAaHUN U

JOINIOJIHUTCIIBbHBIX KCTOYHHUKOB

1.19

1.20

1.21

UCIOJIb30BaTh IPH BBIMOJHEHUU Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO JUTEpaTypy
($u3M4IeCcKOro cofep)KaHus, CIpaBOYHBIC MaTepHalibl, pecypchl ceTu VHTEpHET; BIaieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHGOOPMALIUK U3 OAHON 3HAKOBOM

CUCTEMBI B IPYTYIO

co3aaBaThb COOCTBEHHBIC MUCHMCHHEIC U YCTHBIC COO6HICHI/I$I Ha OCHOBC HHq)OpMaHHH n3
HCCKOJBbKHMX MCTOYHUKOB Q)HSHHCCKOFO COOCPIKAHMA, HY6J'II/I‘IHO MMpEACTAaBJIATh PE3YJIbTAThI
HpOGKTHOﬁ 20048 I/ICCJIGI[OBZITGJIBCKOﬁ ACATCIIBHOCTHU, IIPHU 3TOM TI'PaMOTHO HCIIOJIL30BaTh
H3y‘leHHBII>i MMOHATUHHBINA afrapar #u3yd4acMoro pasjaciia (1)I/I3I/IKI/I H COIIPOBOXKIATb

BBICTYIUIEHHE IIpE3EHTAlMEN ¢ yUETOM OCOOEHHOCTEN ayUTOPUU CBEPCTHUKOB

IpPU BHINOTHEHUH Y4YEOHBIX MPOEKTOB M UCCIEAOBaHMN (U3UYECKUX MPOIECCOB
pactpenenaTh 00s3aHHOCTH B TPYNIE B COOTBETCTBHHM C IIOCTaBJICHHBIMH 3aJadaMu,
CJIEIUThH 3a BBINOJHEHUEM IUIaHa JIEWCTBUI U KOPPEKTUPOBATH €r0, aJIEKBATHO OLICHUBATh
COOCTBEHHBIM BKJAJ B JEATEIBHOCTh TPYMIBI, BBICTPAUBAaTh KOMMYHHKATHBHOE

B3aHMOHeﬁCTBHe, MMPOABJIAA TOTOBHOCTH pa3pCulaThb KOH(bHHKTLI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC
Kon Kon
IIpoBepsiemble 3JIEMEHTHI COAEePKAHUSA
pasjaena 3J1eMEHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA
11 ®usuka — Hayka o mnpupoze. SBienus npuponsl. dusnueckue SABICHUS:
' MEXaHUYECKHE, TEIJIOBBIC, IEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBbIE
19 Ousnueckue BenUuMHBL M3Mmepenue Qusnueckux BennuuH. DPusmueckue
' npubopsl. [lorpemHocTs U3MepeHuii. MexxayHapoiHasi cucTeMa eInHUL]
EcrecTBeHHOHaY4HBI METOJl MO3HAHUS: HAOIIO/EHHE, TOCTAHOBKA HAyYHOI'O
1.3 BOIIPOCA, BBIIBWKCHHE THIIOTE3, DSKCIEPUMEHT II0 IIPOBEPKE THIIOTE3,
1 00bsICHEHUE HAa0JII0JaeMOT0 SBJICHUS
14 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH
IIpakxmuueckue pabomui:
W3mepenue pacCTOSHUN.
L5 W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.
' Omnpenenenne pasmMepoB MaJIbIX TEl.
N3mepenue temmnepaTypbl IpU IMOMOIIM KUIKOCTHOTO TEPMOMETPA U J1aTYUKA
TEMIIEPATYPHI
ITEPBOHAYAIJIBHBIE CBEJIEHMA O CTPOEHNU BEILIECTBA
21 CrpoeHne BemiecTBa: aToOMbl M MOJEKYJbl, HUX pa3Mmepsl. OnbIThI,
' JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEUIECTBA
95 JlBukeHnne wyacTul BemectBa. CBS3b CKOPOCTHM JBMKEHHMSI YacTUI[ C
' Temrneparypoil. bpoyHoBckoe nBmxenue, iupdysus
2.3 B3anMopeincTBre yacTUI] BELIECTBA: IPUTSIKEHUE U OTTAIKMBAHUE
9 ArperaTtHble COCTOSIHMS BELIECTBA: CTPOCHME TIa30B, JKUJIKOCTEH M TBEPIBIX
2.4 (kpucTasuIMyeckux) Tei. B3auMocBsa3p MeXy CBONCTBAMHU BEIIECTB B Pa3HbIX
arperaTHeIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
Ipakmuueckue pabomut.
26 OreHka JuaMeTpa aToMa METOJIOM PSJIOB (C UCIONIb30BaHUEM (oTorpaduit).

OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.

OnbITEI IO O6Hapy)KCHI/IIO JIENCTBUS CHII MOJICKYJISIPHOT'O MTPUTAKCHU A




JIBUOKEHUE U B3AMMOJIEMCTBUE TEJI

3.1 Mexanuyeckoe JBH>XeHrue. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHHUE
3.9 Cxopoctb. CpenHsasi CKOpOCTh NMPU HEPABHOMEPHOM JIBUKEHUM. Pacu€r nmytu u
' BPEMEHHU JIBUXKECHUS
33 SBnenne wuHepuuu. 3aKOH HMHepUuU. BzauMopelcTBue Ten Kak IpUYMHA
' U3MEHEHUS CKOPOCTH JIBMKEHUS Tesl. Macca Kak Mepa UHEPTHOCTH Teja
34 [InotHOCTh BemiecTBa. CBsA3b MJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHHUIIEC
' 00bEMa BellecTBa
3.5 Cua Kak XapakTepruCTHKa B3aUMOJICUCTBUS TEJ
3.6 Cuna ynpyroctu ¥ 3akoH ['yka. I3mepenure cuiibl ¢ TOMOIIBIO JMHAMOMETPA
3.7 SBnenue TAroTeHus U cuia Tsbkectd. Cuila TSHKECTH Ha IpYrux IiaHerax. Bec
' tena. HeBecomocTh
38 Cuna tpenusi. TpeHue CKONBXKEHHS W TPEHUE MOKos. TpeHue B mpuUpoae u
' TEXHHUKE
3.9 CnoxxeHue cuil, HallpaBJIeHHBIX 110 OJHOM npsMoi. PaBHoelicTByrOIIAsA CUl
Ipakmuueckue pabomol.
OrnpeziesiecHHe CKOPOCTH PAaBHOMEPHOTO JIBIKCHHS (IIapuKa B JKHJKOCTH,
MOJICTIH 3JICKTPUYECKOTO aBTOMOOWIII W Tak jgaiee). OmnpenerneHue cpemHei
3.10 CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa MO0 HAKJIOHHOM IJIOCKOCTH.
' Ompenenenne TUIOTHOCTH TBEpAOro Tena. OMNBITE, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTh pacTsbKeHus (nedopMaiiuu) IpYKUHBI OT MPHIOKEHHON CHIIBL.
OMBITHI, T€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca
TeJa U XapakTepa CONpPUKaCArOUIUXCsl TOBEPXHOCTEHN
®usnyeckre SBICHUS B MPHUPOJAE: MPUMEPHI ABWKEHUS C Pa3IMYHBIMU
3.11 CKOPOCTSIMM B JKMBOM M HEKMBOH MPUPOJE, IEUCTBUE CHIIBI TPEHUS B IIPUPOJE U
TEXHHKE
3.12 TexHr4eckue ycTpocTBa: JUHAMOMETD, MOAIIUITHUKA

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B

4.1 Hasnenue TBEpOro Tena. CrocoObl YMEHBIIICHHS U YBEIUYCHUS TaBIICHUS

4.2 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00bEMa, TeMIiepaTyphl

43 [lepenaua naBrmeHus TBEPABIMH TEJNAMH, S>KUIKOCTAMH | Ta3aMH. 3aKOH
' ITackams. [THeBMaTHUeCKHEe MAITMHBI

W 3aBUCHUMOCTH JIaBJICHUS KUIKOCTH OT TIIyOWHBI. ['MIpocTaTHUecKuil apaaoKc.

Coobmarommecs cocyapl. [ mapaBmndecKue MeXaHu3Mbl




4.5

Atmochepa 3emsim m armochepHoe gaBieHHWe. [IpUUMHBI CyIIECTBOBAHMS
Bo3AymHOM  obomouku  3emin. Omeir  Toppuuennu.  3aBUCHMOCTH

aTMOC(I)epHOl"O AaBJICHUSA OT BBICOTBI HAJl YPOBHEM MOPA

4.6

4.7

N3mepenue armocdepnoro gasnenusd. [Ipubopsl 115 u3MepeHus arMocepHoro

JaBJICHHUA

JleficTBHE KUIKOCTH M ra3a Ha IOIPYKEHHOE B HMX TeJo. BrlTamkuparomas

(apxuMenoBa) cuiia. 3aKkoH Apxumena

4.8

[1naBanue ten. Bo3gyxormnnaBanue

4.9

4.10

IIpakmuyeckue pabomol:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KHUAKOCTh yacTH Tena. OnpeseneHne BRITAIKUBAIOIIEH CUJIBL, JEHCTBYIOIIEN Ha
TEJ0, TOTPYKEHHOE B KUAKOCTh. [IpoBEpKa HE3aBUCHUMOCTH BBITAIKMBAOIIECH
CWIbI, JEHCTBYIOIIEH Ha TEIO0 B JKUAKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOUIEH CHJIbI, NEHCTBYIOLIEH Ha
TEJNO B JKUJIKOCTH, OT 00OBEMA MOIrpyKEHHOM B XKUAKOCTh YacTU Tejla U OT
IUIOTHOCTH XHUAKOCcTU. KOHCTpynpoBaHHME apeoMeTpa WIM KOHCTPYHMPOBaHUE

JIOJIKM U oTIpefiesieHue €€ rpy3010bEMHOCTH

dusnyueckue SABICHUS B [pupoAc: BJIUAHUC aTMOC(i)CpHOI“O JaBJICHHA Ha JKHUBOI

OpraHu3Mm, IJIaBaHUC pBI6

411

TexHuueckue ycTpoiicTBa: coOOLIarOIUECs COCY/Ibl, YCTPOICTBO BOIONPOBOAA,
THJIPABIMYECKUH TIpecc, MaHOMETp, OapoMeTp, BBICOTOMED, TIOPITHEBOW HACOC,

apeomerp

PABOTA, MOIIHOCTDB, OHEPT' U A

5.1 Mexanunueckas paboTa

5.2 MexaHnueckas MOIHOCTb

53 [IpocTeie MexaHM3MBL: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuio
' paBHOBeCHs pplyara

5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy

EE «3010T0€ TpaBUiIO» MexaHukd. Kosdduuument mnonesHoro - aeicTBus
' MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToreHmmanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

58 [lonmHast ~MexaHMueckass OSHeprusi. 3aKOH M3MEHEHUS U COXPaHEHMS

MEXaHUYECKON IHEPTUN




IIpakmuyeckue pabomol:

Omnpenenenue pabOTHl CUIBI TPEHHS NPU PABHOMEPHOM IBM)KCHUHU Tela IO
5.9 TOPU30HTAILHON MOBEPXHOCTH. MccnenoBaHue yciaoBHM paBHOBECHS pblYara.

N3smepenne KIIJI HakIOHHOM IUIOCKOCTU. [3ydeHHMe 3aKkOHA COXPaHEHHs

MCX&HHHGCKOﬁ3HCpFHH

5.10 dusnyeckue ABJICHUS B IPUPOJIS: PhIYATrH B TEJIC YEIIOBEKa
E11 TexHu4ecKue yCTpOMCTBA: phIYar, IOJABMKHBIA M HEMOJABM)KHBIA OJIOKH,
' HaAKJIOHHAs III0CKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasjaena 3j1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHUSI  MOJICKYJISIPHO-KMHETHYECKOH TEOPUH  CTPOCHHS
6.1 BellecTBa. Macca U pa3mepsl MoJieKyJl. OMbIThI, TOATBEPKAAIONINE OCHOBHBIE
MIOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TeOpuu
6.2 Mogenu TBEPAOTO, JKUIAKOTO W Ta3000pa3HOTO COCTOSHUN  BEIIECTBA.
- Kpucrannuueckue u amopdHbie Tena
6.3 OObsicHEHNE CBOMCTB ra3oB, *KHUJIAKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOKEHUI
. MOJIEKYJIIPHOKUHETUYECKON TEOpUHU
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxaTue
° 6.6 Temmneparypa. CBs3b TeMmepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBHIKEHUS
. YacTHI]
6.7 Buytpennsas osHeprus. CnocoObl HM3MEHEHHUS  BHYTPEHHEH  SHEprHHM:
. TerIonepeaya U coBepiieHne padboTsl
6.8 Bunp! Temonepeaaun: TeIUIONPOBOTHOCTh, KOHBEKIIHS, U3TyICHUE
6.9 KonmgectBo TernoTsl. Y aenbHas TEIOEMKOCTh BEIIECTBA
6.10 TennooOMeH U TemI0BOE paBHOBECHE. Y paBHEHHE TEIUIOBOIO OalaHca
611 [lnaBneHne W OTBepIEBaHHE KPHCTALTMUECKUX BEIIECTB. Y IENbHAs TEIUIOTa

IIJIaBJICHUA

6.12 [TapooOpazoBanue u xonneHcanus. Ucnapenne. Kunenue. YnenbHas Temiora




napooOpazoBaHus. 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHHS OT aTMOC(EepHOro

JTaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CropaHus
6.15 [Ipunnuner  pabotel  TermoBeix aurareneid KIIJ[ TtermoBoro mBuraresns.
' TenioBble ABUTATENN U 3aIIUTa OKPY>KAIOLIEH cpeibl
6.16 3aKOH COXpaHEeHUs U MIPEBPAICHHS SHEPTUHU B TEIUIOBBIX MpOIeccax
IIpaxmuueckue pabomut.
OnbITHI MO0 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.
OnBITHI O BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEMJIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH U TBEPABIX
TeJ.
Ornpenenienue naBieHUs BO3ayxa B OaJJIOHE MITIPHUIIA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBIICHUS BO3AyXa OT €ero o0béMa u
HarpeBaHus WIH OXJIAXKICHUSI.
[IpoBepka rumore3sl TUHEHHOM 3aBUCHMOCTH JUIMHBI CTOJOHMKA >KHIKOCTH B
517 TEPMOMETPUUYECKON TPYOKE OT TEMIIEpaTypHI.
' HabGmronenne wW3MeHeHUs BHYTPEHHEW OSHEpPruM Tejla B pe3ylbrare
TeIuIonepeay ¥ paboThl BHEIIHUX CHIL.
UccnenoBanue siBeHUs TEIIOOOMEHA MPU CMEITMBAHUH XOJIOTHON M TOpsiYe
BOJIBI.
Omnpenenenre KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MPH TEII00OMEHE ¢
HarpeTbiM METAUIMYECKUM HUIUHAPOM.
Ornpenenenne yaeIbHON TEMII0OEMKOCTH BEIIECTRA.
HccnenoBanue nmpoliecca CmapeHus.
OrnpeneneHne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.
Ornpenenenue yaeabHON TEMIOTHI TUIABJICHHUS JIbJIA.
®dusnyueckue SBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE W KaITWUISIPHBIC
6.18 SIBJICHUSI B MPUPOJIe, KPUCTAIUIBI B mpupoae, uznydenue ConHila, 3amep3aHue
BOJ0EMOB, MOpCKHUE OpU3bI; 00pa30BaHKE POCHI, TYMaHa, MHEs, CHera.
TexHU4ecKkue ycTpoicTBa: KanWIsipbl, IPUMEPHI UCMOJIb30BAHUS KPUCTAJIIOB,
6.19 KUJKOCTHBIM TEPMOMETp, aTYUK TEeMIEpaTyphl, TEPMOC, CUCTEMa OTOILICHUS

JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOHHA, IBUTraTeIb BHYTPEHHETO




CropaHwusi.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. [[Ba posa alIeKTpUUECKUX 3apsiaoB
BzaumoneiictBue 3apsokeHHbIX Ten. 3akoH KynmoHa (3aBUCMMOCTb — CHJIBI
7.2 B3aMMOJEHCTBUS 3apsHKEHHBIX TEI OT BEJIWYMHBI 3apAIOB U PACCTOSTHUS MEXIY
TEIaMH)
23 Onekrtpuueckoe mnojae. Hanpsk€HHOCTh 3nekrTpuyeckoro nossd. IIpuHimn
' CYIIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
- Hocurenu snekTpudeckux 3apsAoB. ODJIEMEHTApHBIM 3JEKTPUUECKUN 3apsi.
' Crpoenue atoma. [IpoBOIHMKY U AUDIIEKTPUKHU
7.5 3aKOoH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DONEeKTpUYEeCKU TOK. VYCIIOBUS CYUIECTBOBAHMSI AJIEKTPUYECKOTO TOKA.
. HcTrounmku mocTosTHHOTO TOKa
29 JleficTBHUSL DIEKTPUYECKOr0 TOKa (TEMIoBOe, XHMHUYECKOE, MAarHUTHOE).
' DIEKTPUUECKHI TOK B )KUJIKOCTSX U ra3ax
7.8 Onektpuyeckas nenb. Cuia Toka. DNeKTPUUIECKOE HANPSIKEHHE
7.9 CornpoTuBiieHHE MPOBOAHUKA. Y JEIBHOE CONMPOTUBIICHNUE BEIIECTBA
7.10 3akon OMa 1t y9acTKa [enu
7.11 [TocnenoBarenbHOE M NapaIEIbHOE COEAMHEHUE TIPOBOJHUKOB
7.12 PaboTa 1 Mo1HOCTE A5ekTprueckoro Toka. 3akon [xoyms — Jlenna
213 DOneKTpuueckue Ienu U MOTPEeOUTEeNN DSIEeKTPUUYECKOM DSHEepruu B OBITY.
' Kopotkoe 3ambikanne
7.14 [ToctossHHBIE MAarHUTHI. B3anuMoielicTBUE MOCTOSSHHBIX MArHUTOB
MarnuTtHoe noje. MarHutHoe moJjie 3eMJId M €ro 3HaueHue I KU3HU Ha
7.15
3emiie
216 OneiT Opcrega. MarHuTHoe Moje 3JIEKTpUYecKoro Toka. lIpumenenue
' 3J€KTPOMArHUTOB B TEXHUKE
JlelicTBUE MAarHUTHOTO TOJISI HAa MPOBOJAHUK C TOKOM. OJEKTPOJBUIATEIb
7.17 MOCTOSIHHOTO TOKa. lcrmonb3oBaHuEe »JEKTpOABUTATENE B TEXHHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE
7.18 OneiTel Dapanes. SBnenue 3nekTpoMarHuTHON MHAYKIMK. [IpaBuno Jlenna




7.19

Onextporeneparop.  CrnocoObl  MONyYEHHUS]  AJIEKTPHUUECKOW  SHEPTHH.

BHeKTPOCTaHHI/II/I Ha BO30OHOBJISIEMBIX HCTOYHHKAX OHEpIrun

7.20

7.21

IIpaxmuueckue pabomul.

OnbITBl MO  HAOMIONEHMIO  ANEKTpU3alMM Tl MHAYKUMEH u  1pu
COIIPUKOCHOBEHHH.

HccnenoBanue  IEWCTBUS  DJIEKTPUYECKOIO IO HA  INPOBOAHUKUA U
JUDJIEKTPUKHU.

C6opka u mpoBepka paboThl AMEKTPUUECKON LEMH NOCTOSIHHOTO TOKa.
W3mepenue u peryJinpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaIPSKCHUS.

HccnenoBanue 3aBUCMMOCTM  CHJIBI TOKA, HAYLIErO0 Yepe3 pe3ucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HAIPSIYKEHUS HA PE3UCTOPE.

OneITHI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb 3JIEKTPUYECKOTO COIPOTUBIICHUS
IIPOBOJHMKA OT €T0 JJIUHBI, IUIOIIAIU IIONIEPEUYHOr0 CEUEHHUS U MaTepHrala.
[IpoBepka mpaBwiIa CIOKEHHsS HAIPSHKEHUH NPHU  IOCIEIOBATEIbHOM
COCIMHEHUM JABYX pe3ucTtopoB. I[IpoBepka mnpaBwia Ui Cuibl TOKA IpPH
apajuIeIbBHOM COECIUHEHUU PE3UCTOPOB. Onpenenenne paboThI
NEKTPUYECKOT0 TOKa, MIAYHIEro uepe3 pesucrop. OmnpeneneHue MOIIHOCTH
JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha pesucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UIYLIETO Yepe3 JaMIOouKy, OT HalpsokeHUs Ha Heil. OnpeneneHue
KIIJ] narpeBarens. MccnenoBaHre MarHUTHOTO B3aMMOZEMCTBHSI TOCTOSTHHBIX
MarHuToB. [3ydeHHMe MarHMTHOTO IIOJI TIOCTOSIHHBIX MAarHUTOB IIPH HX
o0beIMHEHNU U pa3zaeneHuu. VccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKa
Ha MAarHuTHYIO CTpenky. OMbITBI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHIIbI
B3aMMOJECICTBUS KAaTyIIKH ¢ TOKOM M MarHUTa OT CHJIbl TOKAa W HalpaBlICHUS
TOKa B Karylike. M3ydyeHne NEHCTBUS MAarHUTHOTO IO HAa IPOBOJHUK C
TokoM. KoHCTpyHnpoBaHue U uzydeHue padoThl 3nekTpoasurarens. smepenue
KITZl snexTpoaBurarenbHOil ycTaHOBKU. OMBITHI 10 HMCCIECAOBAHUIO SBIICHUS
NEKTPOMAarHUTHOM HWHAYKLUU: HCCIENOBAaHUE W3MEHEHMM 3HAa4eHHs U

HaIlpaBJICHUA UHAYKIITUOHHOT'O TOKa

dusznueckue SBICHHUSI B npupoac: BSJICKTPUUCCKHUE SABJICHUA B aTMOC(I)Cpe,
QJICKTPHUYICCTBO KHUBBIX OPraHU3MOB, MArHUTHOC IT10JIC SCMJ'II/I, I[peﬁ(b IIOJIFOCOB,

POJIb MAaruuTHOI'O ITOJIA JJId J)KU3HU Ha 3eMne, MOJIAPHOC CUAHUC




TexHnuyeckue ycTpoMcTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT,

CUETYMK  DJIGKTPUYECKOW  HSHEPruu, dSJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

7.22 HarpeBaTelIbHbIC AJIEKTPONPHOOPHI (mpuMepsl), AJICKTPUUYECKHE
MPEJOXPAHUTEIHN, HIIEKTPOMArHUT, OHJIEKTPOABUraTelIb IMOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe IEMEHTHI COJICPIKAHUS
pazznena DIIEMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTETBHOCTh MEXaHUYIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHHE
8.4 HepaBHoMepHOe npsimonuHeiHOe nBrkeHne. CpeaHsisi © MTHOBEHHAsE CKOPOCTh
' TeJla P HEPABHOMEPHOM JBIKECHUH
8.5 VYckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE
8.6 CBoboanoe nagenue. OnbiTel ["ammnes
87 PaBHOMepHOE nBWKEeHHE MO OKpyKHOCTH. [lepmonm m dwactora oOparmieHwHs.
' JInneiiHas U yriaoBast CKOpOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproTOHA
8 8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akoH HproToHa
8.11 [IpuHIMI Cynepno3uIuy CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cCuiia TPEHHs CKOJBKEHHs, CHJIa TPEHUS TOKOS, IPYTue BUIBI
' TPEHUs
8.14 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpeHHe CBOOOJHOTO
' Ma/IeHUs
815 IBwxenne miaHer Bokpyr Comuua. IlepBas kocmMuueckass CKOPOCTb.
' HesecomocTs n neperpysku
8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPOE TEJIO
8.17 PaBHOBEeCcHE TBEPAOro TeNa C 3aKPEIUIEHHON OChIO BpalleHus. MOMEHT CHIIbIL.




LlenTp TsxecTu

8.18

Nmnynbce Tena. M3menenue umnyinbca. UMmynbe cuiibl

8.19

3aKoH COXpPaHCHUA UMITYJIbCAa

8.20

PeakxtuBHOC JBHXKCHUEC

8.21

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22
8.23
8.24
8.25
8.26

8.27

Pabora cun TskecTH, ynpyrocti, TpeHusi. CBs3b SHEpruu 1 paboThl
[loTeHunanpHas 3HEpPrus TeNa, HOJHATOrO HaJl IOBEPXHOCTHIO 3eMIIN
[ToTenumanpHas YHEPTUs CKATOU NPYKUHBI

Kunernueckas sneprus. Teopema 0 KWUHETUYECKOW SHEPIUU

3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIUU

Ipaxmuueckue pabomul:

Omnpenenenue cpenHell CKOPOCTH CKOJBXKEHUS Opycka WU ABM)KCHUS LIapUKa
10  HAKJIOHHOW  IUIocKocTH.  OmpeneneHue  YCKOpPEHHS  Telna  MpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKCHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadallbHOW
CKOpOCTI/I nyTH OTHOCATCA KakK pHI[ HEUYETHBIX YHuCeCJl, TO COOTBCTCTByIOHII/Ie
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HCCHCI[OB&HI/IC 3aBUCUMOCTHU CHUJIBbI TpeHI/ISI CKOJILJKCHUA OT CUJIBI HOpMaHLHOFO
naienus. Omnpenenenue koddduimienta TpeHUs ckoibkeHus. OnpeneneHue
KECTKOCTU MpYyxuHBL. OmpeneneHre padoThl CUIIbI TPEHUSI IPU PaBHOMEPHOM
JBUKEHHUH TeJia 0 TOPU30HTAIBHON MmoBepxHOCTU. Onpenenenne paboThl CHUITBI
YIOPYrOCTH IpU NOABEME TIpy3a C MCHOJB30BAHUEM HEINOJABUKHOIO U

IIOABHXKHOTI'O 0JI0KOB

8.28

8.29

dusznueckue SBICHUSI B npupoac: MpUJIMBbBI WU OTJIHWBBI, ABUXCHUC IIJIAHCT
ConHeyHOH CHUCTCMbI, pCAKTUBHOC JIBUKCHUC )KMBBIX OPIraHU3MOB
Texundeckue yCTpOfICTBaI CIIMAOMETP, AATYHUKU IIOJIOKCHHA, PACCTOSAHUA U

YCKOPEHMUSI, PAKETHI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

KonebarensHoe JABHKCHUC. OcHOBHBIC XapPaKTCPUCTHUKHU KoJIeOaHMI: nepuon,

qacToTa, aMILINTyaa

MareMaTtnueckuii ¥ IPYKUHHBIA MasTHUKU. [IpeBpaieHue sHepruu Ipu

KOJIe0aTeIFHOM JIBUKCHUAH




9.3 3aryxatomue kojaebanus. BeiHyknenHbie konebanus. Pezonanc
Mexanudeckre BoJIHBL. (CBOWMCTBa MeXaHMYeCKUX BOJH. IIpomonbHble U
9.4 ronepeyHble  BOJNHBL. JUIMHA BOJHBI M CKOPOCTh €€ PpaclpOCTPAHECHUS.
MexaHW4YeCKHUE BOJHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJTHBI
9.5 3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpa3Byk u ynbpTpa3ByK
Ilpakmuueckue pabomol.
Omnpenenenre 9acToThl U Mepro/ia KOIeOaHU MaTeMaTHIeCKOr0 MasiTHUKA.
OmnpenenieHne 4aCcTOTHl ¥ IEPHO/Ia KOJICOAHHUI MPY>KMHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH TepHOJia KoJeOaHUi MOIBEIICHHOTO K HUTH TPy3a
' OT jainuHbl HUTH. VccrnemoBaHwe 3aBUCHMOCTH IepuoAa  KosieOaHWi
MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka HE3aBUCHUMOCTU IEepUOAa
KojeOaHuil Tpy3a, MOABEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M >KECTKOCTHU
npyxuHbl. I3Mepenne yckopeHus CBOOOAHOTO MaieHUs
98 Oduznyeckue SABICHHUS B TMPUPOJE: BOCIPUSATHE 3BYKOB IKHUBOTHBIMH,
' 3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, 3XO
9.9 TexHu4eckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BAHHUE YIBTPa3ByKa B OBITY U

TCXHHUKC

10

11

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

101 DJEeKTpOMarHUTHOE  Moje.  DJIeKTpoMarHUTHele  BosiHBL.  CBoiicTBa
' AJIEKTPOMArHUTHBIX BOJIH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
10.3 OnekTpoMarHutHas npupoja cera. CkopocTh cBeTa. BoJHOBBIE CBOiicTBa
' cBeTa
IIpakmuueckue pabomul:
10.4 W3yueHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBIO MOOMIIBHOTO
TenedoHa
105 Ousnueckue SBICHUS B TPUPOAE: OHOJOTHYECKOE MACWCTBHE BHUIAUMOTO,
' yABTPa(UOJIETOBOTO U PEHTTEHOBCKOTO M3IIy4eHHH
106 TexHuueckue yCTpOWCTBAa: HCHOJIB30BAHUE HIEKTPOMATHUTHBIX BOJH JUIS
' COTOBOM CBA3HU
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounvku cserta
11.2 [IpsimonuHeEtHOE pacpocTpaHEHHUE CBETa




11.3

Ortpaxenue cBera. [ockoe 3epkano. 3aKOH OTPaXKEHUS CBETA

[Ipenomiienne cBeta. 3akoH mpenomiieHust cBeTa. [loiaHoe BHyTpeHHee

11.4
OTpakKeHUE CBETa
11.5 JIunza. Xop jtyyen B IMH3€
11.6 OnTudeckast cucrema goroanmnapara, MUKPOCKOTIA U TEIECKOIIa
11.7 I'ma3 kak onruueckas cucreMa. biM30pyKOCTh U JabHO30PKOCTh
118 Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbtoToHa. Cnokenue
' CIEKTpaJIbHBIX 1[BETOB. Jlucnepcus ceeTa
IIpaxmuueckue pabomut.
HccnenoBanne 3aBUCUMOCTH yIjia OTpPaKEHHs] CBETOBOTO Jiydya OT yrjia
MajeHUsl.
N3ydenne xapakTepuCTHK N300pakeHU MTpeIMETa B IIIOCKOM 3epKalle.
HccnenoBanne 3aBUCMMOCTH YIJla IPENOMIIEHUS CBETOBOIO Jiyda OT yrijia
119 MaJeHHs Ha TPAHUIE «BO3YX — CTEKIION.
' [Tonyuenune n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pACcCTOSHUS W ONTUYECKOM CHIIBI coOuparomeit
JIUH3BI.
OnBITHI O Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITBl 1O BOCHPHUATHIO I[BETA TPEAMETOB MPH HMX HAOIIOACHUU dYepe3
I[BETOBBIC (DUITBTPHI
1110 ®usnueckue sBieHuss B npupone: 3armeHuss ConHua u JlyHbl, 1Bera Ten,
' ONTHYECKHUE sIBJIEHUS B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUpax)
111 TexHuueckue ycTpoiicTBa: OUYKHM, NEPUCKOIN, (oToanmapar, ONTHYECKHE
' CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
12.1 OmnsiTel Peszepdopaa u muianerapuas Mozaens atoMa. Mozens atoma bopa
12.2 Hcnyckanne u nornonienue ceera atomoM. KBaHThl. JInHeWYaTbIe CIEKTPBI
12.3 PanuoakTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
1 124 Crpoenue atomHOro sapa. HykinonHas Moaens aToMHOro sjapa. M3oronsl
12.5 PapnoaktuBHbie mpeBpamienus. [lepuoa nosypacnaga aTOMHBIX sIEP
12.6 SnepHsble peaky. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOT'O UUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAaCChl U SHEPTUU
12.8 Peakuuu cunTesa u nenenus suep. Mcrounnku sHeprun CostHIA U 3BE3 ]
12.9 SAnepnass sHepreruka. JlelicTBUE paAMOAKTUBHBIX M3JIYYEHUU Ha KUBbIE




OpTraHHU3MBI

12.10

Tpaxmuueckue pabomer:

Habnronenune CrijionIHpIX U TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanue TPEKOB: H3MEPEHUE SHEPTHH YACTHUIIBI [0 TOPMO3HOMY ITyTH (IO
¢dororpadusam).

H3mepeHne paaroakTHBHOTO (oHa

12.11

Ouznyeckue SBICHUS B TMPUPOJE: ECTECTBEHHBIM paJAMOAKTUBHBIN (OH,
KOCMHMYECKHE JIy4d, paJUO0aKTUBHOE W3JIyYE€HUE MPUPOJHBIX MHUHEPAJIOB,

ﬂCﬁCTBHG pPaaruOaKTUBHBIX I/ISHy‘leHI/Iﬁ Ha OpraHusM 4€JIOBCKa

12.12

TexHuyeckue ycTpoHCTBa: CIEKTPOCKOI, MHAWBHUIYAJIbHBIM TO3UMETP, KaMepa

Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMbBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA

Kon
NpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0O 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

[lonumanue ponu (U3MKM B HAyYHOH KapTHHE MHUPA; CPOPMUPOBAHHOCTH OA30BBIX
IIPEICTAaBICHUM O 3aKOHOMEPHOM CBSI3M M IO3HABAEMOCTH SIBICHHW IPHUPOABI, O POJIH
SKCIEpUMEHTa B (PU3HKE, O CUCTEMO0Opa3yrouieil posin (GU3NKKU B pa3BUTUH €CTECTBEHHBIX
HayK, TEXHUKHM M TEXHOJIOIM, 00 3BOIIONMU (PU3MUECKUX 3HAHUN U UX POJIM B LIEIOCTHOM
€CTeCTBEHHOHAYYHOH KapTHHE MHpa, O BKIJIAJEC POCCUHCKHX U 3apyOexHBIX Y4YEHBIX-
(GU3MKOB B pPa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXAIOIIEro MHpa, pa3BUTHE

TEXHUKH U TEXHOJIOTHH

3HaHUs O BUJAX MaTepuu (BEIIECTBO U IOJE), O IBWKEHUU KaK CIOco0€ CYIIeCTBOBAHUSA
MaTepuud, OO0 aTOMHO-MOJIEKYJISIPHOM TEOpUU CTPOCHHUS BEIIeCTBAa, O (UBUYECKOM
CYIIHOCTH SBJICHMM TPHUPOAbI (MEXaHUYECKHX, TEIUIOBBIX, OJEKTPOMArHUTHBIX U
KBaHTOBBIX); YMEHUE PA3IUyaTh SIBICHUS MO OMUCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX AaHHOE (PU3UUYECKOE SBJICHHE, YMEHUE PACIIO3HABATH
MPOSIBIICHUE M3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYKAIOIIEM MHUpPE, BBIAETSS UX

CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKK)

Bnagenue ocHoBaMM TMOHSATUHHOrO anmapaTa ¥ CHUMBOJMYECKOTO s3blka (U3UKH U
HCIOJIb30BaHUE UX JUIS pellleHus] yueOHBIX 3ajlayu; YMEHUE XapaKTepu30BaTh CBOIMCTBA Tell,
¢u3nueckrue SBICHUS M TPOLECCHl, HCIOJB3YAd (yHIaMEHTalbHbIE W 3MIHUPHYECKHE

3aKOHBI

YMeHHue OmnuchIBaTh HU3YUCHHBIC CBOMCTBA Tel U (I)I/I3I/I‘IGCKI/IC SABJICHUA, HWCIIOJIb3YA

(bu3UYeCcKre BETUINHBI

Bnagenue ocHOBaMHM METOJIOB HAy4YHOTO TMO3HAHUS C YYETOM COONIOACHHS TMPaBUII
0e30macHOro TpyAa: HabIoAeHHEe (PU3MUECKUX SBICHUM:

YMEHHE CaMOCTOSITENIbHO COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO Habopa
O6OPYJIOBaHI/I5I MO0 MHCTPYKIHH, OMHUCBIBATHE XOJ OIIBITA W 3allMChIBATHL €TI0 PE3YJIbTAThI,
(hopMyIHpOBaTh BHIBOJIBI;

MMPOBCACHUC TIPAMBIX H KOCBCHHBIX I/I3MepeHI/II71 q)HSI/I‘IeCKI/IX BCJIIMYMH: YMCHUC
IUTAHUPOBATh U3MEPEHHUS, CAMOCTOSTENIBHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY IO
HWHCTPYKIWH, BEIYUCIIATh 3HAYCHUC BCIIMYMHBI U aHAJIU3UPOBATH IMOJYUCHHBIC PE3YIIbTAaThL

C Y4€TOM 3aJJaHHON NOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUI;




IMPOBCACHUEC HCCIIOXKHBIX 3KCIICPHUMCHTAJIbHBIX HCCHe,Z[OBaHHﬁ; CaMOCTOSATECIIbHO CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO  YCTAHOBKY HW  HIPOBOAUTH  HCCICAOBAHUC II0 HHCTPYKIHUH,
NpEACTABIATE IIOJTYYCHHBIC 3aBHCHMOCTHU (l)I/ISI/ILIeCKI/IX BCJIIMYHMH B BHIC Ta6J'II/II_I u

Fpa(l)I/IKOB, YUYUTBIBATH NOTPCUIHOCTH, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM HCCIICAOBAHUA

[loHnMaHue XapaKTepHBIX CBOWCTB (M3MYECKMX MoOjeiel (MaTepuanbHas TOYKa,
a0COJMIOTHO TBEPAOE TEJNO, MOJEIU CTPOEHHs TIa30B, JKUAKOCTEH U TBEPHABIX Tel,
IUTaHETapHasi MOJIENb aTOMa, HYKJIOHHAsl MOJIENIb aTOMHOT0 S7jpa) U YMEHHUE IPUMEHSATh UX

JJIA 00BACHEHHUS (bI/ISI/ILIeCKI/IX IIponeccoB

VMmeHnue oOBICHATE (bPISI/I‘IeCKI/IC IMpoNHeECChl U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC
chyauHﬁ MMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa, B YaCTHOCTH, BBIABJIATH IMPUIMHHO-
CJICACTBCHHBIC CBA3WM U CTPOUTH 00BsCHEHHE C Ol'IOpOfI Ha H3YYCHHBIC CBOMCTBa

(bu3NYeCKUX SIBICHHUH, (PU3NIECKHE 3aKOHBI, 3AaKOHOMEPHOCTH U MOJAEIIH

YMmenue pewmath pacuéTHble 3a1aud (Ha 0a3e 2 — 3 ypaBHEHHH), UCHOJb3Ysl 3aKOHBI U
(bopMyIbl, CBsA3bIBAlOIIME (PU3MUECKUE BEIUYMHBI, B YAaCTHOCTH, 3allUCBIBATh KpaTKOE
YCJIOBUEC 3aJia4yv, BBIABJIATH HEAOCTAIONIMC IaHHBIC, BI>I6I/IpaTI) 3aKOHBI H q)OpMy.HBI,
HEo0X0AUMBIE AJIs €€ PeLIeHHUs, UCII0JIb30BaTh CIPABOUHBIE JIaHHBIE, IPOBOJAUTh PACUETHI
U OLOCHHUBATHL PCATMCTUYHOCTL IMOJTYYCHHOI'O0 3HAYCHHA (1)H3H‘l€CKOﬁ BCJIMYMUHBI, YMCHHC

OnpCaACIIATbL Pa3MCPHOCTDL (1)H3H‘l€CKOfI BCJINYHNHBI, HOHy‘IeHHOﬁ IIpHu pCIICHNHA 3a1a41

YMeHHe XapakTepu30BaTb NPHUHIMIIBI ACHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHCIIE
OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJOIMUYECKUX MPOLIECCOB M0 UX OMHUCAHHUIO,
UCIOJIb3YSl 3HAHHUA O CBOMCTBax (U3MUECKUX SBICHUM M HEOOXOAMMBbIE (QU3NYECKUE

3aKOHOMCPHOCTHU

10

YMeHHe HUCHOib30BaTh 3HAHMS O (U3NYECKUX SIBICHUSX B IOBCETHEBHOM KHU3HM JUIs
oOecniedyeHns 0€30MacHOCTU MpU OOpallleHuu ¢ OBITOBBIMU NMPUOOpPAMHM U TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHUS 3/10POBbS U COOJIOAEHUS HOPM SKOJIOTHYECKOTO MTOBE/ICHHS B
OKpY>Kalollel cpeje; MOHMMaHUuE HEOOXOIUMOCTH MPUMEHEHHUs JOCTHXKEHUW (PU3UKU U

TEXHOJIOTHH JJIs PpalluOHAJIBHOI'O TPpUPOAOIIOJIb30BAHN A

11

OmnsIT oKcka, mpeoOpa3oBaHusl U MPeACTaBICHHU HHPOPMAIH PU3NIECKOTO COACPKAHUS
C MCTIOJb30BaHUEM HMH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI; YMEHUE OIICHUBAThH
JOCTOBEPHOCTh TOJNYy4YeHHOW WHPOpPMAIIMK HA OCHOBE UMEIONIMXCA 3HAHUA W
JOTIOJTHUTEIBHBIX HWCTOYHHUKOB; YMEHHME WCIIOJIb30BaTh TMPH BBHIMIOJHEHUH YUE€OHBIX
3aJlaHuil  HAyYHO-TIOMYJSIPHYIO JUTEpaTypy (U3UYECKOro COAEpX aHHs, CIPaBOYHBIE
Marepuaibl, pecypchl cetu MHTepHeT; BianeHne 0a30BBIMH HABBIKAMH TPEOOpa3oBaHUS
nH(OpMalUK U3 OJHOM 3HAKOBOW CHUCTEMBI B JPYIyH0; YMEHHE CO3/1aBaTh COOCTBEHHBIC

IMUCbMCHHEBIC U YCTHBIC COO6HICHI/I5[ Ha OCHOBC I/IH(i)OpMaIH/II/I N3 HECKOJBKUX UCTOYHUKOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI' ITO

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 MEXAHUYECKHUE ABJIEHUA
11 Mexanudeckoe nBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
' JIBU>KECHUS
19 PaBnomepHoe u HepaBHOMepHOoe aBwxkeHue. Cpennsisi ckopoctb. Dopmyna s
' BBIYHCIICHUS CPeIHEH ckopocTH: V = S/t
PaBHOMepHOE npsAMOIUHEHHOE JBUKEHNE. 3aBUCUMOCTh KOOPJAMHATHI TeJla OT BPEMEHH B
ClIy4ae paBHOMEPHOIO MPSMOJIMHENHOTO ABUKEHHUS:
1.3 () =x,+ut
I'paduku 3aBHCUMOCTH OT BPEMEHH ISl TPOCKIIMH CKOPOCTH, MPOEKIIMH TEPEMEIICHMUS,
MyTH, KOOPAWHATHI [IPU PABHOMEPHOM IPSIMOJIMHEMHOM JIBUKEHUU
3aBUCMMOCTh  KOOpDAMHATBI Te€jla OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO
MNPSIMOJIMHEMHOTO IBU>KEHUS:
2
S(f)=vo, *i+ay* ;
2
DopMynbl 1711 MPOSKIUHA TIEPEMEILIEHUSI, TPOSKIIMH CKOPOCTH U TMPOCKIUU YCKOPEHUS
MIPU PABHOYCKOPEHHOM MPSIMOJIMHEWNHOM JBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%~
U_\'('f) =Up, T4, I,
a,(f)=canst,
U).‘fz - L’}1.'1'2 =2H_TS_T
I'paduku 3aBUCUMOCTH OT BpEeMEHHU [JIsi MPOEKIMU YCKOPEHHS, MPOEKIIUU CKOPOCTH,
MPOCKIMN TIEPEMEILIECHUs, KOOPJAWHATHI TMPU PABHOYCKOPEHHOM MPSAMOJIUHEHHOM
JIBI>KEHUU
Croboanoe nmageHue. GopMyIbl, ONMUCHIBAIOIINE CBOOOTHOE MMa/ICHUE TeJla TI0 BEPTUKAIN
15 (IBWKEHUE Tella BHHU3 WM BBEPX OTHOCUTENBHO TMOBEpXHOCTH 3emun). ['paduku
' 3aBUCUMOCTH OT BPEMEHU JIJIsl MPOEKIIMHA YCKOPEHHUsI, TPOSKITUH CKOPOCTH M KOOPIMHATHI
pu CBOOOTHOM TAJCHUH TeNa MO BEPTUKATIN
CkopocTh paBHOMEPHOTO JIBH>KEHHUS Tella 10 OKpyx)HOCTH. HanpaBienue ckopocTH.
16 ®dopmyrna 17151 BRIYUCICHHS CKOPOCTH Yepe3 PainyC OKPYKHOCTH M TIEPUOJ] OOpaIeHHUS:

2R
ST




1.7

LenTpocTpemurenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTENBHOIO YCKOPEHUSI.

®opmyna 1Sl BBIYUCICHUS YCKOPEHUS:

®dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIleHHUS:

vol
T

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

_om
V

1.8

Cuia — BCKTOpHAasA (1)I/ISI/I‘ICCKa$I BennunHa. Cl10oKeHUE CUJT

1.9

1.10

SIBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-d

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHU: TCJIa U BEKTOpa CUJIbI, neﬁCTBonmeﬁ Ha TCJI0

1.11

BzaumopeiictBue Ten. Tperuit 3akoH HeroToHa:

Fy y=-Fi,

1.12

1.13

1.14

TpeHHe IMIOKOA U TPCHHUEC CKOJIbKCHUA. (DOPMYJ'Ia IJIs1 BBIYUCIICHUA MOAYJIIA CUJIbI TPCHUA

CKOJIBXXCHHA

Frp:p-;"lf

Hedbopmarust Tena. Ynpyrue u Heynpyrue aedopmaiii. 3akoH ynpyroi nedopmanuu
(3akoH ['yka):

F=k-Al
BceMHupHOE TATrOTeHHE. 3aKOH BCEMUPHOTO TATOTEHHSL:

My -5
F=G. 1 _2
R
Cwita TskecTd. Y CKOpeHHE CBOOOIHOTO TaJCHUSI.
dopmyna A7st BEBIYUCICHUS CUJIBI TSHKECTH BOIHM3H MOBepXHOCTH 3emuu: F = mg.
JBmxenue rmmanet Bokpyr Counia. [lepBas kocMudeckast ckopocts. HeBecoMocTs u

HEPErpy3Ku

1.15

Nmmynbe Tena — BekTopHast Gu3nUYecKas BeIMUHHA.
D=mi

Nmnynbc cuctemsl Ten. M3mMenenne uMiysnbsca. IMIynbe Criibl




1.16

3aKOH COXpaHEHUsI UMITYJIbCa JIsl 3aMKHYTOM CUCTEMBI TE:
p=myU +m, U, =const

PeaktuBHOE JABUXKCHUC

1.17

1.18

1.19

1.20

1.21

Mexannueckast pabora. @opmysa Jsl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fscosa

Mexanuueckas MOIIIHOCTD:
A
n=4
I

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDOpMyJ'Ia JJIA BIYUCIICHUA KHHETUYECKOM

SHEPrUu:

H!UE
Be=

TeopeMa 0 KHHETHUYECKOM OHCPIuu. CDOpMy'J'Ia JJIA BBIYUCICHUA HOTGHHH&HBHOﬁ OHCPI'un

TeJa, MOAHATOrO

HaI 3eMIIEH:

E,= mgh

MexaHnyeckas SJHeprus:
E=E;+E p

3aKOH COXpaHEHHs] MEXaHN4eCKoU sHeprun. Popmyna ajs 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE cHJl TpeHus: E = const.

[IpeBpanieHne MexaHU4ECKOM SJHEPTUU ITPU HAIIMYUU CUJIbI TPEHUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisr; M - Fl.

VYcioBue paBHOBECHS pbluara:

M +M,+..=0
[TonBukHbIM 1 HenoABMKHBIN O0510KU. KII/I mpocThIX MeXxaHU3MOB,
n= A‘]IME&HE.E
A‘S&I‘IH‘IEEE&H

[aBienue TBEpIOTO TENA.

(I)OpMYJ'Ia AJIs1 BBIYMCIICHUA JaBJICHUA TBép,Z[OF O TCJla:

_F
p_S'

JlaBnenue raza. ATMOCepHOE 1aBJICHHE.

FI/II[pOCTaTI/I‘-ICCKOC JaBJICHUC BHYTPH KUAKOCTH.




dopmyia 11 BBIYMCIICHYS JABJICHUS BHYTPU KUIKOCTH:

P=pg+Py,
1.22 3akoHn [lackans. ['uapaBnuyeckuii mpecc
3akoH Apxumena. @opMyiia Jyisl ONPEAEICHUS BHITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJNO, MOTPYKEHHOE B JKUIKOCTb UITH ra3:
1.23
Fap =PV
YcnoBue miaBanus tena. [lnaBanue cynoB U Bo3ayxoIuiaBaHHe
Mexanudeckue KojeOaHus. AMIUIMTYAa, TEpPUOa M YacTtoTa Kosebanuil. dopmyna,
194 CBSI3BIBAOINAS YACTOTY U TMEPHOJ] KOJICOAHHIA:
"L.,l' = i
T
195 MatemaTtuueckuil U NPY>KUHHBIA MasTHUKH. [IpeBpaliienne sHepruu npu KoiedaTeaTbHOM
' JIBUKCHUH
1.26 3aryxaromue Konebanus. BerHyxneHusie konedanus. Pesonanc
Mexanunueckue BoJHbL. [IposiosibHbIE U MONepeyHble BOJIHBL. [[JIMHA BOJHBI U CKOPOCTh
1.27 pacnpoCcTpaHEHUsl BOJIHBI:
Lh=v-T
128 3Byk. ['poMKkoCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha IPAHUIIE ABYX CpeE.
' Wudpa3Byk u yiabTpa3Byk
Ipaxmuuyeckue pabomul
W3mepenue cpenHell TUIOTHOCTU BEIIECTBA; apXUMENOBOM CHIIbL; KECTKOCTH NPY>KUHBI,
Ko3(ppULIMEeHTa TpEeHHs CKOJbXKEHUs; pabOThl CHIIBI TPEHUs, CHIIbI YIIPYTOCTH; CpeIHEH
CKOPOCTH JIBW)KEHHMS Opycka IO HAaKJIOHHOM IUIOCKOCTH; YCKOpEHHs Opycka mpH
JIBIDKEHUH 110 HAKJIIOHHOM IUIOCKOCTH; YacTOThI U MepHoia KojaeOaHU MaTeMaTHYeCKOro
MasiTHUKA; 4YacTOThl M IepHoja KojeOaHUM MPYKUHHOTO MasiTHHUKA; MOMEHTA CHIIBI,
JIEMCTBYIOIIEr0 Ha pblyar; paboThl CHIIBI YHOPYTrOCTH IMpH MOABEME Ipy3a € MOMOILBIO
129 HEMOJIBYKHOTO 0Ji0Ka; padOThl CHJIBI YIPYTOCTH HpU TNMOABEME Ipy3a C MOMOILBIO

MOJIBIKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEA0BOM CUJIbI OT 00bEMa MOrPy:KEHHOM YacTu Tena u
OT IJIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAJKHUBAIOIIEH CHJIBI OT MAacChl TENA; CHUJIIBI
TPEHMSI CKOJIBKEHHSI OT CHJIbl HOPMAJbHOIO JABJIEHHS M OT POJa MOBEPXHOCTHU; CHIIbI
YIIPYrOCTH, BO3HUKAIOWIEH B MPYKUHE, OT CTENEHU AeGopMarui Npy>KUHbI; YCKOPEHUs
Opycka OT yrja HakKJIOHa HAMpaBISIONICH; Mepruoaa (Y9acToThl) KOJIEOAHH HUTSIHOTO
MasiTHUKA OT JUTMHBI HUTH; MEepHoJa KoJleOaHui MPYy>KHHHOTO MasTHHKA OT MacChl rpy3a

U KECTKOCTH MPYXUHBI; UCCICAOBAHUC HE3aBUCUMOCTH IIE€pHOOa KoJIeOaHMii HUTSHOTO




MasiTHUKa OT Macchl Ipy3a. IIpoBepka yciaoBUs paBHOBECHS phluara

QDuzuueckue sA61eHUs 6 npupooe: NPUMEPHl IBUKEHHUS C Pa3IMUYHBIMM CKOPOCTSMHU B
JKUBOM M HEXUBOU MpHUpOE, AEHCTBUE CUJIbI TPEHUS B MPUPOJAE U TEXHUKE, MIPHIIUBHI U

OTJIMBBI, JIBHXCHHC IIJIAHCT ConHeyHon CUCTCMBbI, PCAKTHBHOC JBUKCHHC IKHUBBIX

130 OpraHM3MOB, pblYard B TeJlie YeJIOBeKa, BIUSHUE aTMOC(HEPHOro JAaBJICHUS Ha >KUBOMN
OpraHusM, IUIaBaHUWE PbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3€MIICTPSCCHHE,
ceiicMHuYecKHe BOJIHBI, IIyHaMH, 3X0
Texnuyeckue ycmpoticmea: CIIUJIOMETp, NaTYUKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS,
JUHAMOMETp, TOJIIIMIHUKKN, pPAaKeThl, pblYar, IMOJBMXHBI W HEMOJBMXHBIA OJIOKH,

1.31 HAKJIOHHAs IUJIOCKOCTh, IPOCTHIE MEXaHU3MbI B OBITY, COOOIIAOIIUECS COCY/bI,
YCTPOMCTBO BOAONPOBOJA, TUAPABIMYECKHI Tpecc, MaHOMETpP, 0apoMeTp, BHICOTOMED,
MOPIIHEBOW HACOC, APEOMETP, IXO0JIOT, UCIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIC TIOJOXKEHHUS MOJEKYISIPHO-KMHETHUECKOW TEOPHH CTPOCHHUS BEIIECTBA.

2.1 Mopenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUIA BelecTBa. Kpucraminueckue u
amopQHbIe Tena

29 JBmwxenne dvactui BemiectBa. CBSi3b CKOPOCTH JBM)KCHHUS YACTHIl C TEMIIEPATYpPOM.

' bpoyHnosckoe nBuxenue, nuddysus

2.3 CMaunBaHue U KallWJUISIPHBIE SIBICHUS

2.4 TemoBoe pacilIupeHne U CkaTue

2.5 TennoBoe paBHOBECHE

26 Buyrpennss sueprus. Pabora u Temsomnepenaya Kak cocoObl U3MEHEHUS BHYTpPEHHEH

' SHEepruu

2.7 Bunas! Tennonepenaun: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyYCHUE
HarpeBanue u oxnaxzaenue ten. KonuyectBo TemoTsl. Y jenbHas TEII0EMKOCTb!

2.8

O=cm(ty—1)

3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OanaHca:

2.9

Q+0, +..=0
210 Hcnapenue n koHaeHcanus. MI3MeHeHne BHYTpEHHEH SHEPTUH B MPOLECCE UCTIAPEHUS U

' KOHJeHcaluu. Kurenne skuikocTu. Y aenbHas Temiora napooopasosanus: L = Q/m

2.11 BnaxxnocTs Bo3nyxa
212 [InaBnenne W Kpuctamsanus. V3MeHeHWe BHYTpEHHEH SHEpruul TpW IUIABJICHUU W

KpucCTalliIn3alluu. YV aenpHas TEMI0Ta MIaBICHMS:




2.13 BHyTpeHHSIs 3HEPTHsI CrOpaHus TOILUTUBA. Y Ie/ibHAast TEIUIOTa Cropanus Tomiuea: = Q/m
2.14 [Mpunuuns! pabots! TermoBbix apuratencii. KI1/1 reruioBoro apurarens
Ilpakxmuueckue pabomul
N3mepenne yaenbHOU TEITOEMKOCTH METANIMYECKOro LWJIMHAPA; KOJIMYECTBA TEIJIOTHI,
MOJyYeHHOTO BOJOH KOMHATHOW TemIeparypsl (PUKCHPOBAaHHOW Macchl, B KOTOPYIO
215 OMYILIEH HarpeTbli NWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAAHHOIO HATPETHIM LIMJIMHIPOM,
' MOCJIE OIYCKaHUsI €ro B BOJY KOMHATHOM TeMIepaTypbl,; OTHOCUTEIHHOM BIAKHOCTHU
BO3/1yXa; yJIE€JIbHON TEIUIOTHI IUIaBJIEHUS JbAa. McciienoBaHne U3MEHEHHUs TEMIEPATYpPbl
BOJIbI TIPU PA3JIMUHBIX YCJIOBUSX; SBJICHUS TEIUIOOOMEHA MPH CMENIMBAHUM XOJOTHON U
ropsiuei BOJbl; Mpolecca UCHapeHust
Qu3suueckue A61eHUs 8 npupoode: TIOBEPXHOCTHOE HATSKEHHUE U KAWUISPHBIC SIBICHUS B
2.16 MpUpPOJIe, KPUCTAILIBI B Npupoje, uznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, WHEs, CHera
Texnuueckue ycmpoticmea: KalWUISPbl, TNPUMEPbl HMCHOJIb30BAaHUS  KPHUCTAILIOB,
2.17 JKUJIKOCTHBI TEPMOMETp, JAaTYMK TEeMIEpaTyphbl, TEPMOC, CUCTEMa OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTATETh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DnekTpusanus Tel. /[Ba Buma 31eKTPUIECKUX 3apsiI0B
3.2 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI YJICKTPHUECKOTO 3apsiia
34 DnekTpuueckoe nosie. Hanpspk€HHOCTD dieKTpudeckoro mojst. [IpuHIun cynepno3uinum
' ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snektpudeckux 3apsaaoB. JlefcTBUE 3JIEKTPUUYECKOTO MO HA AJIEKTPUUYECKUE
' 3apsiabl. [IpOBOHUKY U TUAIEKTPUKH
[locTostHHBIN 3nexkTpuueckuil ToOk. [ledicTBus snexkTpuueckoro Ttoka. Cuma ToOKa.
3.6 Hanpspxenue.
I =q/t,U=A/q
37 DJIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma aist yyactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:
3.9

1, =1, U=U,+U,. R=R +R,




Hapanneanoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O COMIPOTUBJICHUA:

U=UsI=I+I;R=2.

2

CMenranHbIe COCAUHCHU ITPOBOAHHUKOB

3.10 Pa6oTa u MmomHOCTH 51ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoyns — Jlenna:

3.11 3

O=I"-R-t
3.12 OnbiT Dpcrena. MarHuTHoe 1ojie MPSMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
' WHIYKIAH

3.13 MarsuTtHoe 110J1¢ IMIOCTOSHHOr0 MaruuTta. BzanmonelicTBre NOCTOSHHBIX MarHUTOB

3.14 JleficTBHEe MarHUTHOTO II0JIsI HA IPOBOJAHUK C TOKOM

3.15 Omnebitel @apazes. SABnenue snekrpoMarnuTHON UHAYKIUU. [IpaBuno Jlenua
Ilpaxmuueckue pabomol
H3mepenue 3IEKTPUYECKOTO COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH SJIEKTPUUYECKOTO
TOKa; pabOTHI DJICKTPHYECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B MPOBOIHUKE (PE3HCTOPHI,

3.16 JIAMIIOYKa), OT HANPsDKEHUS HAa KOHIAX MPOBOJHHUKA;, 3aBUCHUMOCTH CONPOTHUBIICHHS OT
JUTMHBI IPOBOIHMKA, TUIOIIAH €T0 IMOMEPEYHOr0 CEUCHUS U YACIBHOTO COMTPOTUBIICHHUS.
[IpoBepka mpaBwia MAJig SJIEKTPUUYECKOTO HAMNPSIKEHUS TMPU  MOCIEA0BATEILHOM
COCIMHEHUH TTPOBOIHUKOB; MPABUJIA VISl CUJIBI DJIEKTPUUECKOTO TOKA MPH MapauieIbHOM
COEIMHEHUH MPOBOIHUKOB (PE3UCTOPHI M TaMIIOYKa)
Qu3zuueckue sA6NeHUss 8 Npupode. dNEKTPUUECKHE SIBICHUS B aTMOCcdeEpe, IIEKTPUIECTBO

3.17 JKUBBIX OPTraHW3MOB, MarHUTHOE T0JIe 3eMJIH, IPeid IMOITIOCOB, POJIb MATHUTHOTO TIOJIS
JUTS )KM3HU Ha 3emiie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: >IEKTPOCKON, aMIEPMETP, BOJIBTMETP, PEOCTaT, CUETUMK

318 ANEKTPUYECKON  DHEPTUHU,  DJIEKTPOOCBETUTEIbHBIE  MPUOOpPHI,  HArpeBaTelIbHbBIC

' ANEKTpOnpuOOpsl  (IpUMEpPHI), OSJICKTPUUECKHUE TMPEJOXPAHUTENH, DIEKTPOMArHuT,

AJIEKTPOJIBUTATENb TTOCTOSTHHOTO TOKA, TEHEPATOP TOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BOJHEIL. [1Ikana sekTpoMarHuTHRIX BOJTH

3.20 JlyueBast moniens cBeta. [IpsimonnHeitHOoe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHSI CBETA

3.23 Hucnepcus cBera

3.24 JIunza. Xop nydeit B tunH3e. @OKyCHOE pacCTOsHUE JIMH3bL. ONTUYECKAs CUJIa JTUH3bIL:




D=1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuuecKue npruoopsl
Ilpakxmuueckue pabomul
M3mepeHne ONTHYECKOH CHIJIBI  COOMpAaromedl JHH3bI; (OKYCHOTO  PacCTOSHUS
coOuparoniel JTMH3HI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MpeaMeTa U U300paKeHHs, KOTa

3.26 MIPEAMET PACIIONIOKEH B TBOMHOM (OKYCE), MTOKa3aTeNs MPETOMIICHHS CTEKJIa.
HccnenoBanue cBoicTBa M300paKeHUS, TIOTYYEHHOTO C TIOMOIIBIO COOMPAIOIIECH JTUH3HI;
U3MEHEeHHsT (OKYCHOTO pACCTOSHHSI JBYX CJOXCHHBIX JIMH3; 3aBUCHMOCTH YTJia
IPEJIOMIJICHHUS! CBETOBOTO JIyda OT YyIJla MaJeHHsI HAa TPAHUIE «BO3AYX — CTEKIIO»

3.97 Qusuueckue senenus ¢ npupooe. 3atmenus ConHua u JIyHbl, 1BeTa Tel, ONTHYECKHE

' aBieHus B atMocepe (1BeT Heba, pedpakuusi, paayra, MUPax)
3.28 Texnuueckue ycmpoticmaa: OYKH, IEPUCKOII, POTOAINIapaT, ONTHICCKHE CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA

4.1 PagnoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakium anbga-u OeTa-pacnana

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-vactui. [nanerapuas Moens aToma

4.3 CocraB aToMHOrO sipa. M30TOIEI

4.4 Ilepuon nonypacnaaa aTOMHBIX SIAEP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHECHUS 3apsI0OBOTO U MACCOBOTO YHCEI
Qusuueckue senenus 6 npupooe: €CTECTBEHHBIN DPaTMOAKTUBHBIA (DOH, KOCMHUYCCKUE

4.6 JTy4H, PagOAaKTUBHOE W3IYYCHHE TPUPOJHBIX MHHEPAJIOB, JIEHCTBHE pPaIHOAKTHBHBIX
U3Iy4EeHUH Ha OpraHu3M YesloBeKa

47 Texnuyeckue ycmpoiicmea: CIEKTPOCKON, WHAWBUIYaIbHBIA JTO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» @Ousuka, 7 «xmacc/ Ilepprmkua A.B., OOmecTBo ¢  OrpaHUYeHHOU
OTBETCTBEHHOCTBIO
«JIPODAY; AKIIMOHEpPHOE 00II1ECTBO «3naTenbcTBO «IIpocsemieHue»
« @uszuka, 8 Kmacc/ Ileppikua A.B., OOmectBo ¢ orpaHu4eHHOU
OTBETCTBEHHOCTBIO
«JIPODAY; AKIIMOHEPHOE 00II1ECTBO «3naTenbCcTBO «IIpocsemieHue»
» ®uzuka, 9 knacc/ Ileppiukun A.B., I'ythuk E.M., OOmiecTBo ¢ orpaHu4eHHOM
OoTBETCTBEHHOCThIO  «JIPODAY»;  AxkmumonepHoe obmiectBo  «31aTenbcTBO
«IIpocsenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. YueOHnas nporpamma 1o (pu3uke JJisi OCHOBHOM IIKOJIBbI, 7-9 Ki1acChl ABTOPBI:
A.B. Ilepsiikun, H. B. ®unonosuy, E. M. I'ytHuk., poda, 2012.
2.Pa3HOYpOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pad0Thl. Pusuka-7. Kupuk
JLLA. -5-e u3n., nepepa6.- M.: UJIEKCA, 2009

3.CoopHuk 3a1a4 1o Gusuke 7-9 Kiaccel: mocoOue il ydarmxcs 001eoopa3oBat
yapexaennit/ B.W. Jlykamuk, E.1.1BanoBa.- 24-¢ u3n.-M.: [IpocBemenue, 2010
4 Jlunaxktuueckue Marepuaiibl. Pusnka. 7-9 kinacc Mapon A.E., Mapon E.A.- M.:
Hpoda, 2012

5.Tectol k yueOHuky A.B. [leprikuna, 7-9 knace/ H.K. Xannanos, T.A.
XannananoBa. —M.Ipoda, 2015 .

6. ®usuka. 8 kinacc. Meroauueckoe nocoodue /H. B. ®unonosuu. — M. : [Ipoda,
2015. — 208c.ISBN 978-5-358-14813-0

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Komnexuus LIOP http://school-collection.edu.ru

2.Komnexkuust «k ECcTecTBeHHOHAYUHBIE IKCIIEPUMEHTHDY: (PU3MKa
http://experiment.edu.ru —

3.Mup usuku: pusnueckuii sxcrepuMent http://demo.home.nov.ru
4 Uurepuet ypoku. http://www.interneturok.ru/distancionno
5.T'azeta «duszuka» Mznarensckoro qoma «llepBoe ceHTIOps»



http://fiz.1september.ru

6. 3agaum o ¢usuke ¢ pemenusmu http://fizzzika.narod.ru

7. 3anuMaresbHas (PU3MKa B BOMPOCAX U OTBETAX: CAMT 3aCIy)KEHHOTo yuntels PO
B.Enbxunahttp://elkin52.narod.ru

8. KitaccHast pusuka: caiit yunrens ¢pusuku E. A. Bamnunoit http://class-
fizika.narod.ru

9. KpaTkuii cipaBovHHK 110 pusuke http://www. physics.vir.ru

10. Mup dusukn: pusudecknii sxcriepument http://demo.home.nov.ru






