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1. HOACHUMTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (opmMupoBaHUe
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYaroUuXxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM 0O0y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeIaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ MEIbIO OKa3aHUS METOIUYECKON
MOMOIIIH YYUTEIIO B CO3/IaHNHU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

duszuka ABISETCI  CUCTEMOOOPa3yloOIIMM JJIsi  €CTeCTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUIECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
NpeIoCTaBisieT HaubOoyiee SCHbIE OOpas3Ibl TNPUMEHEHWs HAyYHOTO METoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpeJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHUPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeIbHBIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, peann3yromux
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(bopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHHSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PaAcUETHBIX 3alady ¢
UCIIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SBIICHUS W BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEepKaHuUs,
BKJIFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUSAX (U3HMKH, aHAIA3 H
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Hejnento), B 9 kinacce — 102 yaca (3 gaca B HeJeli0).

[Ipensiaraemelii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMblXx B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



2. COAEP) KXAHME OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuU3NUECKHe
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TNO3HAHMs: HAOIIOACHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHl U MPoLEeIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.
2. HM3mepeHnue pacCTOSHUMN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MNOMOIIHA KHIKOCTHOTO TEPMOMETpA U
JIaT4YUKaA TEMIIEPATYPHI.

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

Paznean 2. IlepBoHayajibHbIEe CBEACHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>kenne yactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddysus. B3aumoaelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAIIKUBAHHE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tel. B3anMocCBs3b MEXIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOGmonenue — siBieHuid,  OOBSACHAIOIIMXCA ~ NPUTSHKEHUEM  WIIHU
OTTAJKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. JIBu:KeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTM JABWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIICHHE TATOTEHUS U CHIIA
TsokecTy. Cuila TSKeCTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOoro JBUKEHHUs Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue n3MeHeHusl CKOPOCTU MPHU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUSl KUJIKOCTH OT TiayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJIE OT 00bEMa NMOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w NP
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECUS pblyara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblUara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KVIACC

Pa3zneua 6. TeruioBble iBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBONCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJICKYJISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHuE U KaNWJUISIPHBIE SIBJIEHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl HM3MEHEHMsS] BHYTPEHHEH DHEPTHUU:
Temonepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEPEAAYM:
TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3TyUYEHHE.

KomnyectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpa3oBanue u konjaeHcanusa. Mcnapenue. Kunenue. YaenpHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOro
JTaBJICHHSI.

BrnaxHocTh BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[IpuHuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro nasuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CpEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmroieHue sIBIICHAN CMaYMBaHMSI U KAITMJUIAPHBIX SBJICHH.
HaOmnroieHre TerI0BOro paciupeHust TeJl.

M3MeHeHHe AaBlieHUs ra3a Ipu U3MEHCHHU O00bEMa W HArpeBaHUU HIIH
OXJIQXKICHHH.

[TpaBmita U3MepeHHS TEMITePaTypHhI.

Bupl Temonepenayu.

OxnakieHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue npy COBEpIICHUH PAOOThI BHEIITHUMU CHJIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBleHUs BO3yXa B OJJIOHE HITTPUILA.

OnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh JaBJICHUS BO3QyXa OT €ro
00BEMA U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
Terionepeaayu U padboThl BHEUTHUX CHUJL.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsiioB. B3aumonericTBue
3apsDKEHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsI0B U PACCTOSTHUS MEKIY TEIAMH).



Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKuxX 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOrO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONPOTHUBJICHUE BellecTBAa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MPOBOTHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH JDxoyns—JleHa.
DneKTpuYecKre Ienu U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHl.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €ro 3HaA4€HUE JJIS KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe 1oOJ€  3JIEKTpUdeckoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. [elicTBME MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M Cmoyib30BaHWE 3JIEKTPOJIBUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apajned. SABiaenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DNeKTporeHepaTop. Croco6bl MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMKY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aIus TeJl.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTpOCTaTUYECKAs UHAYKIIHSL.
3aKOH COXPAHEHUSI ICKTPUUECKHUX 3aPsJIOB.
[IpoBOAHUKY U AUDJICKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B HKHUJIKOCTH.
. I'a30BbIi pasps.
. U3mepenne cuibl TOKa aMIEPMETPOM.
. I3MepeHune 31eKTpUIeCKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 marasuH COnpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ICICHUS ITOJI0COB MATHUTA.
MoaennpoBaHue MarHUTHBIX TOJIEW MOCTOSIHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO MOJISI HA TPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Ye€pe3 pPe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINIPOTUBJICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOWIAJA TMONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJjisi CHJIbl TOKa MPU TApaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pPE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccneqoBanne MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
WN3ydyeHne MarHUTHOTO TMOJi TMOCTOSIHHBIX ~MAarHUTOB TMpU  HUX
OoOBEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeUCTBUS DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO TI0JI1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe mpsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJjia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckOopeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepwon u yvacrota oOparieHwus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3axkoH HeroTona. Tpetuii 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. JIBuwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOPOCT.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTw.

Nmnynbe Tena. I3MeHeHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMS
MMIyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroOCTH,
TpeHusi. CBs3b dHEpPruM U padoThl. [loTeHIIManbpHas YHEPTUS Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHas SJHEprus CxKATOU NpyuHbl. KnneTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHue MEXaHUUYECKOTO JABUYKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBUH TEJ.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMKCHHUS
HIapUKa IO HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHHU 0€3
HayaJbHOW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIEeHTa TPEHUST CKOJIBXEHUSI.

OmnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — koieOaHus.  BbpHyxzaeHHble — KojeOaHusa.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

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

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSOKECTU U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpanenue npooibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH TEpHOia KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCHUMOCTH TepHoJia KoieOaHui Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmpITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L T

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBOICTBa
ANEKTPOMAarHuTHBIX BOJH. [llkana »iexkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpakenue cera. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. llonHoe BHyTpeHHee
OTpakxeHHEe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrthueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. biau3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHUi B IMIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JINH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIOM.

L 0 N ok wWwN R



4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMorioeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. HM3zoromsl. PaanoaxTrnBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX S1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3bp Maccel W dHEpruu. Peaknuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CrulONIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccienoBaHue TPEKOB: MU3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. Usmepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIMN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3alu1
u  0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUEHUHU BCETO Kypca (PU3UKH, a Takxke Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIMX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECTIeYMBACTCS JOCTUKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IOJyYEHHBIE 3HAHWS, pelaTh 3aJa4d, B TOM YMHCIIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



4. IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMUSA ITPOI'PAMMBI
N0 ®SUBUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaToB.

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

y oOyuaromierocs OyayT copMUpOBaHbI CIEIYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
YaCTHU:

1) naTpUOTHMYECKOTr0 BOCTIMTAHMSA:

— IPOSIBIICHHE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMSA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PM3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTWM, BAXXKHEUILIEN COCTaBIISIOLIECH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpEca K MCCIIeI0BaTEIbCKON
NEeSTEeNbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  3MOLUMOHAJIBLHOIO
Os1aromoJry4usi:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO IOBEACHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hOpPMUPOBAHHOCTh HAaBBIKA peQUIEKCHH, MpPHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 %€ MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — AaKTHBHOE y4yacTHE€ B PCIICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alud, TOpojJia, Kpas) TEXHOJIOTUYECKOU U
COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIEe W (PU3MUECKUX
3HaHWM;

e — HHTEpEC K MPAKTUYECKOMY H3YyUCHHIO MPODECCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KO0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIIMS HA MPUMEHEHHE (PU3NUECKUX 3HAHWM Uil pElIeHUs 3a/lad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE IJ100aILHOTO XapakTepa JKOJOTHYECKHX MIpoOjeM M IyTeH HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHSAAM COLMAJBLHOM W NPHPOIHOM
cpeasbl:

e — IMOTPEOHOCTh BO B3aWMOJICMCTBUM TIPH BBHITIOJIHCHUU HCCICIOBAHUN U
IPOEKTOB (DU3UYCCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
APYTHX,

e — TIOBBIIICHME YPOBHS CBOCM KOMIIETEHTHOCTU YEpe3 IMPAKTUUECKYIO
JESATEIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJIeU, TIOHSATHSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUTAHUPOBAHHWE CBOETO PAa3BUTHUS B NPHOOPETEHUHM HOBBIX (HU3UUYCCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBIISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JEWUCTBUH C YYETOM BIMSAHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJ100aJIbHBIX TTOCIICICTBHUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesyabTaTe OCBOCHHMS TpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHBIE TCUCTBUS.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Bba3oBnle JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIB30BAHUEM JE€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMYMH;

CaMOCTOATENIBHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pElLIeHUs, BbIOOp Haunbosee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

HCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT ITO3HAHMS,;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOMXKHBIH
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOe HCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUSI,

OIICHMBaTh HAa TPUMEHHMOCTh H  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHUS 00 UX Pa3BUTUH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, HHCTPYMEHTHI U 3alpOChI MPU TTOUCKE H
otOope WHGOPMAIMKM WJIA JaHHBIX C y4ETOM MPEMIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpopMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, rarpaMMaMH, HHOW rpaduKoi U UX KOMOWHAITUSMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

B XO0Je OOCYyXJAeHHs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI U



BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIICHWE 3aJadyd W TSP KaHHE
0arokenaTeaIbHOCTH OOIICHUS;

COTOCTaBIISATh CBOM CYXACHUS C CYXKIACHHUSIMH JPYTHMX YYaCTHUKOB
Juajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIA;

BBIPQKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITMCBMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIISATh PE3YbTAThl BEITIOJTHEHHOTO (PH3UYECKOTO OMBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHTHOM MW
WHIUBUIyAIbHOH pa0OThl MpHU PEIICHUH KOHKPETHOW (HHU3HUUECCKOM
poOJIeMBbI;

MPUHUMATh IEJIM COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBAThH JICHCTBHSI
mo e¢ OCTIKCHHIO: pAclpeleisaTh PO, OOCYXIaTh IPOIECCH |
pe3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHS] HECKOJIBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAaUeCTBEHHOI'O Pe3yJIbTara Io
CBOEMY HAIpPaBICHUIO W KOOPAWHHUPYS CBOM JEUCTBUS C JPYyTUMHU
YJIcHaMH KOMaH/IbI,

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITETILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHIX, TPEOYIOITUX
TUTSL penieHust (GU3NICCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PA3IMYHBIX MOAXOAAaX TMPHUHATUS  PEIICHUN
(MHIMBUAyaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHHO COCTaBJIATh AITOPUTM PelieHUsT (PU3MUECKO 3a1aun W
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeaiaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHS]) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIJIE B XOJ BBIIIOJIHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJECHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IIEU U YCIOBUSIM;

CTaBUThH €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIIOpa WM JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a]1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIONITUXCS YMECHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MUECKHME M XUMHUYECKHUE  SIBJICHMS,
HaOJII0IEeHNE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €AMHMULBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABMWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPAaBHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBieHus (auddysus, TEIOBOE NBUKEHHUE YaCTUIl BEIIECTBA,
pPaBHOMEPHOE  JIBW)KCHHE, HEpPaBHOMEPHOE  JIBW)KCHHE, HWHEpIUS,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUs, Nepenada AaBICHUS TBEPABIMU TeElaMH, >XUIKOCTAMH H
rasamy, arMocepHoe JaBi€HHME, IUIAaBaHWE Tell, [peBpalleHus
MEXaHUYECKON AHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpY’KalollleM MHUpE, B TOM 4ucie (U3HUECKHUE SIBJICHUS B MPUPOJIE:
OpPUMEPBI JIBUKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
npupoAe, ACUCTBUE CHUJIbI TPEHUS B MPUPOAE W TEXHUKE, BIUSHUE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOW OpraHu3M, IJIABaHUE pPbIO, phluard B
TeJe YeJ0BeKa, MPU STOM NEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yueOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OMKCHIBATh U3YyUYEHHBIE CBOICTBA TeN U (PU3UYECKHUE SIBJICHUS, UCIOJIb3YS
dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tela, Cuja TpPEeHUs, AaBlicHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJICUYO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYeCKass U TOTEHLHMAJIbHASI SHEPrus), MpPU ONUCAHUM TPABUIBHO
TPAKTOBaThb  (PU3MYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,



CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTHMHU BEIMYMHAMH,
CTPOUTDH rpapUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBujIa CIOKEHUs Cuil (BAOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuiIo paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPrUH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKUE SIBJICHUS, TPOLIECCH U CBOMCTBA TEJI, B TOM UUCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CJIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIUUYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTe pacu€THbIE 3amadyd B -2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopMmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATTMCTUUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pPEHIIUTh NpPH MOMOUIU
(GU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
NpeanojgoxkeHue  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBIM pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJA€ OIbITa, JeNaTh
BBIBOJIBI IO €T'0 pE3yJIbTaTaM;

IPOBOJUTH OMbBITBI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aIlKChIBaTh XO/1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBITIOJIHATD MPSMbIE W3MEPEHUS PACCTOSAHMUS, BPEMEHHM, MAacChl Tena,
o0béMa, CUJBI M TEMIEPAaTypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEpPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYULIErOCsl TeJla OT BPEMEHM [JBHXKEHUS TENA, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHHUS TEII, CUJIBI
YyIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
TUTaBaHMSI TEJ, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITIOJHATh WM3MEpPEHUs, CIenys MPeOKEHHOMY IUIaHy, (UKCHPOBATH
pEe3yNbTaThl MOJTYYCHHOW 3aBUCHUMOCTH (DM3MUECKUX BEJIMYHMH B BHJIC
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AeNaTh BBIBOJBI MO pe3ylbTaTaM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIC HW3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/yXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas  Ha
NOTPYKEHHOE B JKHIKOCTh TeNOo, KOI()PHUIMEHT MONe3HOro AeWCTBUA
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBIUUCIIATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
pblYar, HOJABUKHBIA U HETIOABU)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONHCAHUA (B TOM YHCIE:
HNOJUINIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY’KaIOIIEH CperIe;

OCYUIECTBJISTH OTOOpP HWCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONW WM MOXET OBIThH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  CcoAepXaHHs, CIPABOYHbIE MaTepHAbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COIEPKaHUSA, B TOM
qucie MyOJMYHO JAenaTh KpaTKUe COOOLIEHHsSI O pe3yibTaTax IMPOEKTOB
WIM Y4YeOHBIX HCCIEIOBaHUM, HpPU 3TOM TIPaMOTHO HCIOJIb30BATh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIIEIUTh 3a BBIIOJHEHUEM IUIaHA JAEUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JCATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUSA: MAacCa U pa3Mepbl MOJIEKYJI, TEIIJIOBOE ABUKCHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHbIe TeNa, HACHIIICHHBI W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPCHHSS OSHEPTUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBIA JIEKTPUYECKUAM 3apsil, SJICKTPUUYECKOE T10JI€, MPOBOJIHUKHU
Y INBJIEKTPUKH, TIOCTOSSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHUIICHUE,
Tenjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYEHHUE),
AJIEKTpU3ALUS TEJ, B3AaUMOJECHUCTBUE 3aAPSI0B, JECUCTBUSA SIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS UHAYKIIWS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NUECKUX  SIBJICHUNA B
OKpY)KalollleM MHpe, B TOM 4Yucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KANWULIPHBIE SBICHUS B TMPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpedd MoroCOoB, pOJdb MAarHUTHOTO MOJSA JJIsS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHUI;



OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeN M (PU3UUECKHUE SIBICHUSA, UCTIOIb3YS
¢uznyeckre BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAalllMHbI, OTHOCUTEJBbHAS BIIAXHOCTb BO31yXa, JJIEKTPUUYECKUHN 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCIOJIb3YeMbIX BETUYMH, 0003HAUYEHUSI U EIUHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JAPYTHUMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ys OCHOBHBIE IOJIOKEHUS MOJEKYJISIPHO--KHHETUYECKOM TEOPHUH
CTpPOEHHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa [l yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHYEeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYEeCKuX
IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCIOJIB3YSd 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHUS 3aa4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIBI,
HEeoOXoauMble JUIsi €€ penieHusl, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIUTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIOIb3Yys OMHCAHHME HCCIECIOBAHMS, BbIICIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSIKA
IIPOBEJCHUSI HCCIIEN0BAHUs, J€IaTh BBIBOIBI;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nyeCKuX CBOWCTB TeN (KAMUJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpU MU3IYyYEHUH OT LBETa H3Iyyaromled (MOrIONIaronieil)



MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHE
AIEKTPUYECKUX 3aps/ioB, B3aUMOJEWUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisi MAarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHMTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUpPOBATH
poBepsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOrOBBIX NPHOOPOB U JATYMKOB (DPU3MUECKUX BEIMYHMH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEYHOro
CEUEHMS U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEeAys NPENJOKEHHOMY IIaHy, (DUKCUPOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEILECTBAa, COMNPOTUBIECHUE NPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIUUCIISATh 3HAUEHNE BEJINUMHBI,

COOJTI0IaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHIUIB JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJITMETP, CUETUMK HIIEKTPUUYECKOW HHEPIUH, 3JIEKTPOOCBETUTEIBLHBIE
npuOOpPHI, HArpeBaTENIbHbIEC IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA U HW3MEPUTEIIbHbBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM



TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTelib BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUUYECKUX
LEene ¢ Mocae0BaTeIbHBIM U MapaslIeIbHbIM COCAUHEHUEM DJIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX ILIETICH;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbS U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK (U3HUECKOTO COJEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(OpMAIMIO, KOTOpas
SIBJISIETCS IPOTUBOPEUYNBON MIITM MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJIb30BATh NP BBHIMOJHEHUU YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COAEpKaHUS, CIOPABOYHBIE MaTepHUalbl,
pecypcbl cetTu MIHTepHeT, BlIaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanust THGOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
00006mass wHOOpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MPOCKTHOW WJIM UCCIEAOBATEILCKOU JEATEIbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

IpU  BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIIECCOB pachpeAcssiTh O0SI3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTABJICHHBIMM 33J]a4aMHU, CICIUTDH 3a BHIMIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOICIICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peiaTb KOH(MIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHHS, Jehopmarius
(ympyras, mjgactaueckas), TpEHUe, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOAHUs U
BOJHBI, 3BYK, WH(PA3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
TIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TabHO30PKOCTD,



CHEKTPbI HCIyCKaHUs U MOTJIOIIEHus, anb(da-, 0eTa- 1 raMMa-u3Iy4eHUs,
W30TOIIBL, SIIEPHAS] SJHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
najJicHuEe Tel, pABHOMEPHOE JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXEHHUE, KOJeOATeNIbHOE IBUKEHHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAXEHHE U IPEIOMIICHUE
CBETa, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHHE OEJIOro CBETa B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX LIBETOB, JHUCIIEPCUS CBETA,
€CTECTBEHHAasl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JTyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOAE:
IPWINBBI U OTIUBBI, ABMXKEHUE MJIaHET COJTHEYHOW CUCTEMbI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
36eMIICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B IMpPHUPOJE, OMOIOrMYecKoe AECWCTBHE BUIUMOTO,
yIbTPadUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHbIN
PaJAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM IEPEBOAMTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKK) (PUINUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBICHMS, UCIOIb3YS
¢usznyeckue BENUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUM, YCKOPEHHE, MEPEMEIIECHUE, NyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJeHUs, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
NOJHATOrO0 HAJ MOBEPXHOCTBIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUs CHKATOU
NPYXUHBI, KHHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCIHOJIb3YEMbIX BEJIUYMH,
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTbH rpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3ULIHMH CHJI, MPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SACPHBIX PEAKIMIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHUPOBAHHOTO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTb OOBSICHEHHE U3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOil Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pematb pacyéTHble 3adaud (OHHUpaoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJlayd 3allMChIBaTh KpaTKOe
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO PpEUIUTh MpPU MOMOLIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBEICHUSI  UCCIENOBAHMS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3NYECKHX SBJICHUN WIH
(du3nUecKux CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpYyKMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTATYAbl MAJIBIX KOJC€OaHUM, MPSIMOJIMHEITHOE PacIIpOCTpaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300pa)KeHUsl B
IJIOCKOM 3€pKalle U CBOMCTB H300pakKeHHWsl MpeaMeTa B coOuparomiei
JUH3€e, HAOMI0OJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB M3IIyUEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaensis
cpeqHee 3HAUYeHHE H3MepsAeMOoill BelanuuHbl ((POKycHOE paccTosHuE
cobuparomeid JUH3bI), OOOCHOBBIBATH BBIOOpP CHOcO0a H3MEpPEHUs
(M3MepUTEILHOTO PHOOpPa);



OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
WCIIOJIB30BaHUEM MPSIMBIX H3MEPEHHUU (3aBUCUMOCTH IYTU OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOPOCTH, MEpHoja
KOJIeOaHMI MaTeMaTHueCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HHUs CBETa OT yIJia MaJeHUs U yrija MpeIoMJIeHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nUecKux BETUYMH B BHUAEC TaOJNMIl U TpaQUKOB, JIeNaTh BBIBOJbI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOPEHHE Tejla TIpU PABHOYCKOPEHHOM JIBHOKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHUs! CKOJBKEHHUS, MEXaHW4ecKas padoTa M MOIIHOCTh, 4YacTOTa U
nepuoJl KoieOaHWii MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHUS, COOMpATh SKCIEPHUMEHTAIBbHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEAIOKECHHON WHCTPYKIIUH, BBIYUCIIATH
3HAUYECHHME BEJIMYMUHBI U aHAJTM3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy10BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKU HW3YYEHHBIX (U3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPJOE TEI0, TOUYCYHBIA HCTOUHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJelb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/APa;

XapaKTEePU30BaTh TPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUS (B TOM YHCIIE:
CIUAOMETp, JATYMKW TIOJOKECHHS, PACCTOSHHUS W YCKOPEHHs, pakKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMIONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHX IMPOIECCOB
IpU PEIIEHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKHUE CXEMbl IS
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOAUTh  NpUMEphl  (HAXoauTh  WHGMOpPMAIUMIO O  MpUMEpax)
IMPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I obecniedeHrs 0€30MacHOCTH MpY OOpallieHuu ¢ npudopamu U



TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHHUSA
HOPM DKOJIOTUYECKOI'O MTOBEACHUS B OKPYIKAIOILEH CPELeE;

OCYIIECTBISTh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACPKAHUS B
HHTepHeTe, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTH ONPEENIEHUs] JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOIOJIHUTEJIbHBIX HCTOYHUKOB;

MCIT0JI30BATh MPY BBINOJHEHUU YYEOHBIX 3aJaHUIl Hay4HO--NOMYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE UM YCTHBIE COOOILEHHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TPaMOTHO  MCIOJIb30BaThb  WU3YYEHHBIU
NOHATUUHBIN anmapar W3y4yaeMoro pasjena (U3HKA U COINPOBOKIATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



4. TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 bubmmorexa [JOK
’ Y4 s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6 1
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CrtpoeHue BeliecTa 1 1
P - https://m.edsoo.ru/7f416194
29 JIBU>KeHUEe U B3aUMOJICHCTBUE YaCTHI] ) bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5 1
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanuueckoe JKEHUE 3
RAHHHECKOT ABHACHH https://m.edsoo.ru/7£416194
3.2 Huepius, macca, IOTHOCTh 4 1 3 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 3
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21 6
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 ) bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21 2
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 2
> POCTRIE MEXQRHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4
>3 eXaHrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne i/ P Kourpoububie IIpakTuyeckue (mudpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. TensioBble siBJIeHUS
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 2 3
CILIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 20 1 5
OCTOAHHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHUS 6 1 2 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 DnekTpoma a 4
FICKTPOMATHHTHAT HHAYKLHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 10




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 1 uomorexa HO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40 3 !
Paznen 2. Mexannyeckue Kojae0aHusi M BOJTHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 2
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15 1 2
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2 J 0 6
HHSBLH OTTHHECKHIE TPHOOPH https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 P 0 3
ATOMEHAE DETOTO CBeTa B CTEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 HcnyckaHue U IOTJIOIIEHUE CBETa aTOMOM 4 bubmorera [JOK
) Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COIEPIKAHUS 6 bubmmorexa [IOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 99




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne HauMeHoBaHMe pa3aesioB U TeM Kou-Bo Jara Hara
n/n 4acoB IWIAHUPY | paKkTH4e
eMas cKast
Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOLIET0 MUPA.
1.1 | Yro uzyuaer dusmka. 1
1.2 | HayyHble MeTOABI U3y4YECHUS] TPUPOJIBIL. 1
1.3 | ®usnyeckue BennunHbl. U3mepenne GU3nyecKux BeITUYHH. 1
1.4 | TOYHOCTH M NOTPENTHOCTh U3MEPEHNUH. 1
1.5 | Jlaboparopnas padota Nel «OrnpeneneHue nokazaHuii U3AMEPUTEIILHOTO 1
npubopa». Muctpykrax no Th.
1.6 | ®usuka u e€ BIUSHUE HA PA3BUTHE TEXHUKHU. 1
Paznen 2. [leppoHayanbHble CBECHUSI O CTPOCHHUH BEUIECTBA. 1
2.1 | Crpoenue BemecTBa. Mosiekyibl. BpOyHOBCKOE IBUKEHHUE. 1
2.2 | Juddysus B razax, sKUJIKOCTAX U TBEPHABIX TEIaX. 1
2.3 | Jlabopartopnas pabota No2 «OnpeeneHue pa3MepoB MaJIbIX TEJ. 1
Nuctpykrax no Th. B3auMHOE NPUTSHKEHUE U OTTAIKMBAHUE MOJIEKYIL.
2.4 | ArperaTHble COCTOSIHHS BelllecTBa. Pazinure B MOJIEKYJISIPHOM CTPOSHUH 1
TBEPJIBIX TEJI, KUJKOCTEHN U ra3oB.
2.5 | 3au€t no teme «IlepBoHavyabHBIE CBEJICHUS O CTPOCHUU BEILIECTBAY. 1
Pazgen 3. JIBukeHue U B3aUMOJICHCTBHUE TeI. 1
3.1 | MexaHnnueckoe IBHKeHUE. PaBHOMEpPHOE 1 HEPABHOMEPHOE ABUKCHHE. 1
3.2 | CkopocTh. EAMHUIIBI CKOPOCTH. 1
3.3 | Pacuér nyTu 1 BpEMEHM IBUKEHUS. 1
3.4 | IlpsMonuHeHOE PAaBHOYCKOPEHHOE JIBH>)KEHUE. Y CKOPEHHE. 1
3.5 | Uuepuwusi. 1
3.6 | BzaumopeiictBue Ten. Macca tena. 1




3.7 | U3mepenue maccel Tena Ha Becax. JlabopaTopHas pabota Ne3 «M3mepenune | 1
Maccsl Tenay. Muacrpykrax o Th.

3.8 | [lmoTHOCTH BellecTBa. 1

3.9 | Jlabopatopnas pabota Ne4,5 «3mepenue o0bEMa TBEPAOTO TEa. 1
Onpenenenue mI0THOCTH TBEpAOro Tenay. Muctpykrax no Th.

3.10 | Pacuér mMacchl 1 00bEMa Tella Mo ero MIOTHOCTH. 1

3.11 | Kontponbnas pabota Nel nmo temam «Mexanndeckoe JBmkeHue. Macca. 1
I110THOCTB BElIECTBAY.

3.12 | Cuna. SABnenue tarorenust. Cumia TSKECTH. 1

3.13 | Cuna ynpyroctu. 3akoH ['yka. 1

3.14 | JTabopatopHas padota Ne6 «HccaenoBaHue CUIbl yIPYTOCTH. 1
Nuctpykrax no Th.

3.15 | CBsi3b MeXy CHIION TSXKECTH M Maccol Tena. Bec tena. 1

3.16 | Junamomertp. JlabopaTopuas pabota Ne7 «I'pagyupoBanue npyKuHbI U 1
U3MepeHue cuil fuHamoMerpom». MacTpykrax no Th.

3.17 | Ciioxenune nByX Cul, HAIPABJIEHHBIX 110 OAHOU HPSIMOM. 1
PaBHOzeMCTBYIOIIAS CUJL.

3.18 | Cuna tpenusi. TpeHue mokos. 1
3.19 | Tpenue B nipupoae u Texuuke. Jlaboparopnas padora Ne§ «MccnenoBanue | 1
3aBUCHUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT TUIOIIAA CONPUKOCHOBEHUS

TeJI, MPWKUMAKOIIEN CHIIBL, poaa oBepxHocTu». MHcTtpykrax o Th.
3.20 | Pemrenne 3amad no reme «Cuiibl. PaBHOAEMCTBYIOIIAS] CHIDY. 1
3.21 | KontposnbHas padota No2 mo teme «Cunbl. PaBHOIEHCTBYIOMIAS CHITY. 1

Paznen 4./1aBinenue TBEPABIX TEJ, )KUAKOCTEHN U Ta30B. 1
4.1 | JlaBaenue. EquHUIBI JaBICHUS. 1
4.2 | JlaBnenwue rasa. 1
4.3 | Ilepenaua naBjieHUs )KUAKOCTSAMH U razamu. 3akoH [lackas. 1
4.4 | laBneHue B *KUJIKOCTH U ra3e, BRI3BAHHOE JCHCTBUEM CHIIBI TSKECTH. 1
4.5 | Pacu€r naBiieHHs HAa JHO U CTEHKH COCYAA. 1




4.6 | CooOaromnmecs: CoOCy/ibl. 1
4.7 | Bec Bo3myxa. ATMoc(hepHOE TaBJICHHE. 1
4.8 | U3zmepenue armochepHoro naienus. OnbiT Toppudaernim. 1
4.9 | bapomertp-anepousi. ATMochepHOe JaBJICHUE Ha Pa3JIMYHBIX BHICOTAX. 1
4.10 | ManomeTtpsl. [TopiiiHeBOM KMAKOCTHBIM HACOC. 1
4.11 | 'mapaBauyecKuil mpecc. 1
4.12 | Pemienue 3agay no teMe «JlaBiaeHne TBEPBIX TEN, KUIKOCTEN U Ta30BY. 1
4.13 | KontponbsHas padota Ne3 mo teme «/laBienue TBEpABIX TN, )KUAKOCTEH 1 | 1
ra3oBy.
4.14 | [lericTBue XUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. 1
4.15 | ApxumenoBa cuia. 1
4.16 | JTaboparopnas padota Ne9 «/3yueHue BhITAIKUBAIOIICH CHIIBI, 1
JNEUCTBYIOIIEH HA MOTPYKEHHOE B KUIKOCTh Tesio» MHcTpykTax no Th.
4.17 | IlnaBaHue Te. 1
4.18 | JTabopatopHas padota NelO «BpIsscHEeHUE yCIIOBU TJIaBaHUS Tejia B 1
xuakoctny. MHCcTpykTax no Th.
4.19 | InaBanue cynoB. Bo3ayxoruiaBanue. 1
4.20 | Pemienue 3aa4 no teme «Apxumenona cuiua. [lnaBanue tem. 1
4.21 | KontpoasHas padota Ne4 o teme «Apxumenona cuia. [lnaBanue Tem. 1
Paznen 5. PaboTta u MomHOCTE. JHEpTHS. 1
5.1 | Mexanuueckas padborta. EquHuiier paboThl. 1
5.2 | MouHocTh. EAMHUIIBI MOIIIHOCTH. 1
5.3 | IlpocTteie Mmexanu3mbl. Peruar. PaBHoBecHe cuil Ha pblyare. 1
5.4 | MowmeHT cunbl. Peryaru B TexHuke, ObITY U IPUPOJIC. 1
5.5 | Jlaboparopnas pabota Nell «BrisicHeHre yCITOBUS PABHOBECHUS PhIUaray. 1
Nucrpykrax no Th.
5.6 | [IpuMeHeHue paBUiia paBHOBECHS pbluara K OJIOKY. 1




5.7 | PaBeHCTBO pabOT pH UCTIOIL30BAHUH MPOCTHIX MEXAHU3MOB. «30JI0TOEC 1
MIPaBUIIO» MEXAHUKH.

5.8 | KII[] mexaram3ma. JlaboparopHas padota Nel2 «Omnpenenenne KI1J] 1
HAKIIOHHOM TI0cKOCTH». MHCTpyKTax no Th.

5.9 | MexaHnueckasi SHEpPrusi. 1

5.10 | IIpeBpaiieHue MEXaHUYECKOM SHEPTUM OJTHOTO BHUA B IPYTOil. 1

5.11 | Pemienue 3aga4 o teme «PaboTa 1 MOIIHOCTh. DHEPTHUSD. 1

5.12 | KontponbHas padota NS no teme «PaboTa 1 MOIIHOCTb. DHEPTHS. 1
Pe3epBHoE Bpems 1

1 PaboTa c Tekctamu no reMe «B3aumoecTBue Tem» 1

2 PaboTa c Tekctamu no Teme «JlaBieHue TBEPIBIX TEN, )KUIKOCTEN U Ta3oBy. | 1

3 Pabota c Tekctamu 1o reMe «PaboTa 1 MOIIHOCTHY. 1




8 KUIACC

Ne Ha3BaHue pa3aesioB u TemM Koanuec | JlaTa Jara
n/n TBO IVIAHUPY | paKTHYeC
4acoB ceMasl Kaf
Pa3nen 1. TenuioBble siBJICHMS.
1.1 | OcuoBubie nonoxenuss MKT cTpoeHus BeiiecTsa. 1
1.2 | Macca u pa3mepsl aTOMOB U MOJICKYI. 1
L3 | Mogenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIECTBA. 1
L4 | OObsicHEHHE CBOWCTB Ta30B, XKUAKOCTEH U TBEPABIX Ten Ha ocHoBe MKT. 1
L5 | CmaunBaHue U KaNWUISIPHBIC SIBJICHUSI. 1
1.6 | TemoBOE pacHIMpEHUE U CIKATHE. 1
L7 | Temniepatypa. BHyTpeHHsIsI SHEpTHsL. 1
1.8 | CrocoObl M13MEHEHHsI BHYTPEHHEH SHEPTUH Tea. 1
L9 | Buasl Terutonepenaun. TermionpoBoIHOCTb. 1
1.10 | Kousekrus. N3nydeHue. 1
111 | Komn4uecTBO TemIOTEI. EAMHUIIBI KOJIMYECTBA TEILIOTHL. Y IeJIbHAS TEIUIOEMKOCTD. 1
1.12 | PacuéT KonMM4ecTBa TEIIOTH, HEOOXOIMMOTO ISl HATPEBAHUS TeJla HITH 1
BBIJICIISIEMOTO UM TIPH OXJIQKICHHH.
1.13 | JlaGoparopnas padota Nel «CpaBHEeHUE KOJIMYECTB TEIIOTHI IPH CMEUIHMBAHHH 1
BOJIbI pa3HOU TeMriepaTypb». MHcTpykTax no Th.
1.14 | JlaGoparopHast pabora Ne2 «/3mepeHne yaenbpHOM TEMI0EMKOCTH TBEPAOTO Teda». | |
HNuctpykrax o Th.
115 | DHeprust TorumBa. Y eNbHas TEIIOTa CrOPAaHHs TOILUINBA. 1
1.16 | Pemenue 3a7a4 Ha coCTaBJICHHE YPaBHEHHS TEIJIOBOTO OanaHca. 1
1.17 | 3akoH coXpaHEHUS M MPEBPANICHUS YJHEPTHH B MEXaHHUYCCKHUX M TEIIJIOBBIX 1
poreccax.
1.18 | KontponbHas pabora Nel o teme «CTpoeHHE U CBOMCTBA BellecTBa. TeIIOBBIE 1
IIPOIECCHI.
1.19 | ArperatHbie cocTosiHUS BemiecTBa. [1aBiieHre U 0TBEpACBaHUE KPUCTALTHICCKUX | |




TCII.

1.20 | I'paduk 1u1aBiIeHUs M OTBEPACBAHUS KPUCTALTHYECKUX T, Y IENIbHAS TEIUIOTa 1
IUJIaBJICHUS.

1.21 | Pemenue 3ama4 o teme «llnaBieHne u OTBEpICBaHUE KPUCTAUTHYECKHIX TEI. 1

1.22 | Vcnapenune. HachleHHbIH 1 HeHACBIICHHBIN Tap. [Torionenne sHepruy npu 1
VCHAPEHUH KUJIKOCTHU U BbIIEJIEHUE €€ IPU KOHJICHCAIMH 1apa.

1.23 | Kumnienue. Y nenbHas TeIIoTa mapooOpa3oBaHus ¥ KOHICHCAIIHH. 1

1.24 | BnaxxHocTh Bo3ayxa. CriocoObI oTnpe/esieHrsT BIAXKHOCTH Bo3ayxa. Jlaboparopras | |
pabota Ne3 «M3mepenue BiaxHoctu Bo3ayxay. Mucrpykrax o Th.

1.25 | Pabora ra3a u napa npu pacmupenuu. KI1J] rermnoBoro qurarens. 1

126 | JIguratens BHyTpeHHero cropanus. [lapoBas TypOuHa. 1

1.27 | Pemenue 3a1a4 1o TeMe «ATrperaTHbie COCTOSIHUS BEIIECTBAY. 1

1.28 | KonTponpHas pabota Ne2 1o TeMe «ArperaTHble COCTOSHHSI BEIIECTBAY. 1
Paznen 2.2/1eKkTpuYecKrue 1 MATHUTHBIE SIBJIEHUS.

2.1 | DnekTpu3amys TN IpU COMPUKOCHOBEHUH. B3anMoeiicTBue 3apspkeHHBIX Tell. J[Ba | |
poJia 3apsiioB.

2.2 | DIeKTPOCKOIL. DIEKTPHUECKOE MMOJIE. 1

23 | JlemuMOCTB JEKTPUIECKOTO 3apsaa. DnekTpoH. CTpoeHne aToma. 1

2.4 | OObBsICHEHUE IEKTPUICCKUX SIBICHHM. 1

2.5 | [IpoBOAHUKH, TOTYIPOBOAHUKA U HENPOBOJIHUKH IJIEKTPUIECTBA. 1

2.6 | DnekTpuyecKuil TOK. VICTOUHMKH 3JIEKTPUIECKOTO TOKA. 1

2.7 | DnexkTpuyeckas IeTb U €€ COCTaBHBIC YAaCTU. DIICKTPUUECKHI TOK B METaJlIaX. 1

2.8 JlericTBUA 3IIEKTPUYECKOro ToKa. HampapieHue sIeKkTpudecKkoro Toka. 1

2.9 Cwuia Toka. EquHUIBI CHITBL TOKA. 1

2.10 | Amnepmerp. U3mepenne cuitsl Toka. JIab. pab.Ned «COopKa MeKTprIecKoi enu u | |
M3MEPEHUE CUIIbI TOKA B €€ Pa3IMYHbIX YUaCTKaX.

2.11 | DnekTpuyecKoe HANPsHKCHHUE. EMHATIBI HAITPSHKCHHUS. 1

2.12

Bonbr™merp. U3mepenue Hanpsiokenus. JIab. pab. NeS «3mepenue HanpsKeHHs Ha
Pa3IMYHBIX y4aCTKaX dJICKTPUUECKON LIETIN».




2.13

3aBUCHMOCTH CUJIEI TOKA OT HAIPsPKCHUA. 3JICKTpI/I‘-IeCKOG COIIPOTUBJICHUC
IIPpOBOAHUKOB. EI[I/IHI/II_[I)I COIIPOTUBJICHMUSL.

2.14 | 3akon Oma Jij1s1 ygacTKa IICTIH.

2.15 | Pacué€t conpOTHUBIICHHS TPOBOTHUKA. Y AETHHOE CONPOTHUBIICHHE.

2.16 | Peocratsl. JlabopatopHast padota Ne6 «PerynupoBaHue CUIIBI TOKa PEOCTATOMY.
HNuctpykrax o Th.

2.17 | JlaboparopHas padoTa Ne7 «/3MepeHne CONpOTUBIICHHSI TPOBOIHUKA C TOMOIIBIO
amriepmerpa u BoapT™Merpay». MHcTpykTax no Th.

2.18 | TlocnemoBaTebHOE COSAMHEHNUE TTPOBOTHUKOB.

2.19 | TIapannenbHOE COCTUHEHUE IPOBOTHUKOB.

220 | Pemenue 3a1a4 1o TeMaM «BHIbI COETMHEHNS TIPOBOJHUKOB.

2.21 | KontponbHas padora Ne3 mo teme « 3akon Oma Juis yyacTka nenu. Bus
COEIMHEHUS TIPOBOIHUKOBY.

2.22 | PaboTa 1 MOIIHOCTH JIEKTpHUECKOro Toka. JlabopaTopHas pabora Ne®
«V3MepeHre MOIIIHOCTH U pabOThl TOKA B SJICKTPUUECKOH J1amIie».

2.23 | HarpeBanue NpOBOJAHUKOB JJIEKTPUIECKUM TOKOM. 3akoH J[xoyns — Jlenna.

2.24 | KonnmeHncarop.

225 | Jlamna HakaJWBaHUA. DIIEKTPHUECKUE HAarpeBaTeabHble Mpruoopsl. KopoTkoe
3aMbIKaHUe, PEJOXPAHUTEIH.

2.26 | Pemenue 3ama4 o TeMaM «PaboTa u MOIIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Hxoyna — Jlenua. Kongencarop».

2.27 | 3ayer Mo TeMe «DIEKTPUUECKHIE STBICHHSY.

2.28 | MarauTHOe Tosie. MarHUTHOE TI0JIe MPSIMOTO TOKa. MarHUTHBIE JIMHUH.

2.29

MarauTtHoe 1moJje KaTylKy ¢ TOKOM. DIIeKTPOMAarHUTHI M UX IPUMEHEHHE.
JlabopaTtopHas padota Ne9 «COopka 3JIeKTpOMarHuTa U UCIBITAaHUE €TO
nencreus». Macrpykrax no Th.




2.30 | [TocTossHHBIE MATHUATEI. MAarHUTHOE I10JIE€ TOCTOSIHHBIX MAarHUTOB. MaruutHoe noie | |
3emin.
231 | JleficTBME MarHUTHOTO ITOJISI HA TPOBOAHKMK C TOKOM. DJIEKTPUUYCCKHI JIBUTATEIb. 1
2.32 | JIaboparopHas padota Nel( «M3ydeHne 3JeKTPUYECKOTO ABUrATEIsl IOCTOSHHOTO | |
Toka (Ha mojaenu)». Muctpykrax no Th.
2.33 | Peurenue 3a7a4 1o teMe «MarduTHbBIE SBICHUS. 1
2.34 | OnbiTer @apajes. SIBneHNE SIEKTPOMArHUTHON HHTYKITUH. 1
235 | IlpaBuyio JleHma. DneKkTporeHeparop. 1
2.37 | KonTposbHas padota Ne4 o Teme «MarHuTHBIC SABJACHHUS. DJIEKTPOMAarHuTHas 1
HHIYKIHS.
Pe3epBHOE Bpems 1
1 Pabota ¢ Tekctamu o TeMe «TeIIoBEIE SIBICHUI 1
2 | Pabora ¢ Tectamu 10 TeMe «DIEKTPUUYCCKHUE SABIICHUS. 1
Pabota ¢ TekcTtamu 1o TeMe «MarHuTHEIE SIBJICHUS . 1

HUTOIO




9 KUIACC

Ne HaumeHoBaHue pa3/ieioB U TeM Kosnyecr | Jara Hara
n/n BO 4acoB mwianupye | paxkruye
Mmast cKas
Paznen 1. Mexannueckue siBJICHUS.
1.1 Mexanunueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema orcueta. MHcrpykrax no Th 1
(BBOIHBIIA).
1.2 | Ilepememenue. OnpeneneHne KOOPAUHATHI JBUKYIIETOCs Tea. 1
1.3 | Ilepemernienue npu npsIMOJMHEHHOM PaBHOMEPHOM JIBUKEHHH. 1
1.4 | Pemenue 3agau no teme «PaBHOMEpHOE NPSMOIMHENHOE IBUKEHHE. 1
1.5 | IlpsmonuHeliHOe paBHOYCKOPEHHOE JBM)KEHUE. Y CKOPEHHE. 1
1.6 | CkopocThb MpSIMOIMHEHHOTO paBHOYCKOpEHHOTO aBMkeHHs. [ paduku ckopoctu u 1
YCKOpPEHUs IPU MPSIMOJIMHETHOM PaBHOYCKOPEHHOM JIBUYKEHUU.
1.7 | IlepeMenienue Tena Npu NpSMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKECHHUU. 1
1.8 Pemenue 3agau no reme «PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHUE) 1
1.9 | JlaGopatopHnas pabora Nel «MccnenoBanne paBHOYCKOPEHHOTO JIBUKEHHUs 0€3 HauaaIbHON 1
ckopoctn». MHCcTpyKTaxk nmo Th.
1.10 | Pemenne 3ama4 o teme «PaBHOYCKOpPEHHOE MPSIMOJIMHEMHOE TBUYKEHUE. 1
1.11 | OTHOCUTENBHOCTD ABMKEHUS. 1
1.12 | TloaroroBka K KOHTPOJIbHOU padboTe o Teme «IIpsMonrHeitHoe paBHOMEPHOE U 1
PaBHOYCKOPEHHOE JIBUIKEHUEN.
1.13 | KonTpoasHas padota Nel o teme «lIpssMmonmHeliHOE paBHOMEPHOE M paBHOYCKOPEHHOE 1
JBUKECHHEY.
1.14 | MnepunansHsle cucteMbl otcuéta. [lepssiii 3akoH HproToHA. 1
1.15 | Bropoii 3akoH HproTOHa. 1
1.16 | Pemenue 3ama4 no reme «BTtopoii 3axkoH HeroToHa». 1
1.17 | Tperwnii 3axoH HproToHAa. 1
1.18 | Pemenue 3anau no teme «3akoHbl HproTOHAY. 1
1.19 | CBoOogHOE maeHue Tell. 1
1.20 | JIBwxeHue Tena, OpoIIeHHOr0 BEpTUKAIbHO BBepX. HeBecoMOCTb. 1
1.21 | 3aKOH BCEMHPHOTO TATOTCHUS. 1




1.22 | Yckopenue cBOOOIHOTO MaIeHUs Ha 3eMJIe U APYTUX HEOSCHBIX Telax. 1
1.23 | Cuna ynpyrocrtu. 1
1.24 | Cuna tpeHus. 1
1.25 | JIBuwxxeHue Tesna noJ AeCTBUEM HECKOJIbKHUX CHUJL. 1
1.26 | PaBHOMEpHOE ITBH)KEHHE 110 OKPYKHOCTH. 1
1.27 | PemeHue 3a1a4 1o reMe «J/IBuxkeHue Tea o OKpy>KHOCTHY. 1
1.28 | JIBU>KeHUE UCKYCCTBEHHBIX CIYTHUKOB. 1
1.29 | Pemenue 3amad mo teme «J{mHaMuKa. 1
1.30 | KonrposbHas pabora Ne2 o teme «JluHamuka. 1
1.31 | Mmnynsc Tena. 3aKOH COXPAHEHUs UMITYJIbCA. 1
1.32 | Pemenue 3a1a4 1o TeMe «3aKOH COXPaHEHUsI UMITYJIbCay. 1
1.33 | PeakTuBHOE aBrKeHue. PakeTwl. 1
1.34 | Pabora cuibl. 1
1.35 | IloreHnmanbHas 1 KUHETUYECKAsi SHEPTUsL. 1
1.36 | Pemenue 3a1a4 no treme «Pabota cuiibl. JHEPrHs». 1
1.37 | 3aKOH coXpaHEHHs] MEXaHUUYECKOI SHEPTUH. 1
1.38 | Pemenue 3aa4 o reMe «QHeprus. 3aKOH COXPAHEHUsI MEXAHUUYECKON SHEPTUN». 1
1.39 | Pemenne 3a1a4 o teme «3aKOHBI COXPAHEHHUS B MEXAHUKE). 1
1.40 | KonTpospHas pabota Ne3 mo Teme «3aKOHBI COXpPaHEHHsI B MEXAHUKE. 1
Pa3nes 2. Mexanndeckne Koyie0aHusi M BOJHBI.
2.1 | KonebatenbHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUH. 1
2.2 | MaremaTtu4ecKkuil ¥ IPy>KUHHBIE MAsSTHUKH. 1
2.3 Pemenue 3amayd mo reme «I"apMoHUUYECKHE KOJICOAHUSD. 1
2.4 | JIaGoparopHas pabota Ne2 «M3MepeHne yCKOpeHus: CBOOOIHOIO MaJIeHHs C TIOMOIIbIO 1
MaTeMaTU4eCKOro MasiTHukay. Muactpykrax o Th.
2.5 | JlaboparopHas pabota Ne3 «/ccrenoBanue 3aBUICUMOCTH TIEpHOJIa U YaCTOThI CBOOOIHBIX 1
KoJ1e0aHUi HUTSIHOTO MasiTHUKA OT ero AnuHby. MHcTtpykTax no Th.
2.6 | IlpeBparieHue sHEpruM MpHU KOJIeOATETLHOM JIBUKECHHH. 1
2.7 | Boinyxaennsle koneOanus. PeoHanc. 1
2.8 PacnipocTpanenue konebanuii B cpeie. MexaHnueCcKue BOJHEI. 1
2.9 | JlnuHa BOJIHBI U CKOPOCTh €€ PaCIIpOCTPAHEHHUS. 1
2.10 | Mcrounuku 3ByKa. 3ByKOBbIC KOJICOaHMSI. 1




2.11 | BeicoTta, TeMOp 1 I'POMKOCTb 3BYKa. 1
2.12 | PacnpoctpaHeHue 3ByKa. 3BYKOBBIE BOJIHBI. 1
2.13 | OTpaxenue 3Byka. 3ByKOBOM PE3OHAHC. 1
2.14 | Pemenue 3amay mo reMe «MexaHUYecKre KoJIeOaH!sI U BOJIHBIY. 1
2.15 | KontpoubHas pabota Ne 4 mo reme «MexaHndeckne KoiueOaHus U BOJTHBD. 1
Pasznes 3. JjieKTpOMArHUTHOE 1M0JI€ M DJIEKTPOMATHUTHbIE BOJIHbI.
3.1 DJIEKTPOMArHuTHOE TOJIE. 1
3.2 | DIeKTpOMarHuTHHIE BOJIHBI. 1
3.3 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. 1
3.4 | llkana 37€KTpOMarHMTHBHIX BOJIH. 1
3.5 DnekTpoMarauTHas npupoza ceera. CKOpocTh CBETA. 1
3.6 | BoinHoBbIE CBOICTBA CBETA. 1
Pa3ne 4. CBeToBbI€ AIBJICHHUS.
4.1 Hcrounuku cBeta. PacnipocTpaneHue cBera. 1
4.2 | OTpaxkeHue cBeTa. 3aKOH OTPAKEHHUS CBETA. 1
4.3 | Tlmockoe 3epkaio. 1
4.4 | IlpenomiieHne cBeTa. 3aKOH MPEJIOMIICHUSI CBETA. 1
4.5 | IlonHOE BHYTpPEHHEE OTPAKEHHUE. 1
4.6 | Pemenue 3a/1a4 110 TeMe « 3aKOHBI OTPAXKEHMSI U ITPEJIOMIIEHHUS CBETA. 1
4.7 | Jluazel. OnTuyueckasi CHjia JUH3HL. 1
4.8 | N306paxkeHusi, 1aBaeMble JHMH30H. 1
4.9 | JJaboparopnas padota Ned «Ilomydenne nzodpaxenuit. [lomydaemMbix ipu mOMOIITH 1
nuH3by. MHCTpyKTax 1o Th.
4.10 | I'ma3 kak onTH4ecKasi CUICTEMA. 1
4.11 | Pemmenne 3a1a4 no Teme «JIMH3BI M ONTHYECKHE TPUOOPHDY. 1
4.12 | PaznmoxxeHne 0emoro cBeTa B CIEKT). 1
4.13 | OnbiTel HetoToHa. CrokeHNe CrIeKTpaIbHbBIX 1IBETOB. 1
4.14 | ducnepcus cBeTa. 1
4.15 | KonTpoapHas pabora Ne 5 mo Teme «CBETOBBIC SIBICHUSY. 1
Pa3nea 5. KBanToBBIC SIBJICHHS.
5.1 PagnoaktuBHOCTE. MOIETM ATOMOB. 1
5.2 | PagnoakTUBHbIE IPEBpAILIEHUs] AaTOMHBIX SJIEP. 1




5.3 | UcnyckaHue u NOIJIOIEHUE CBETa aTOMaMu. THIIbI ONTHYECKUX CIEKTPOB. JlabopaTopHas 1
pabota Ne 5 «HabmroieHuE CILTOMIHOTO U IMHEHYAThIX CIIEKTPOB UCITYCKAHUS.
Nucrpykrax no Th.

54 DKCIEPUMEHTAIIbHBIE METO/Ibl UCCIICTOBAHUS YACTHII.

5.5 | JIaboparopnas pabota Ne6 «/3ydueHue TpeKoB 3apsHKEHHBIX YACTHUIL TI0 TOTOBBIM
dhoTorpadusim».

5.6 | OtkpsiTHE NIpoTOHA U HENTpoHA. COCTAaB AaTOMHOTO SIpA. 1

5.7 | SlnepHble cunbl. DHeprus cBs3u. Jledekt macchl. 1

5.8 | Jlenenue sinep ypana. llenmnas peaxius. 1

5.9 | JJabopatopHas pabora Ne7 «M3yuenue neneHus siapa aToma ypasa no ¢potorpadun 1
TPEKOBY.

5.10 | Pemenue 3amad o remam «Pacuér sneprum cBsasu. JledekT macchiy. 1

5.11 | Snepusriii peaktop. [IpeobpazoBanue BHYTpEHHEH SHEPTUU ATOMHBIX SAEp B 1
ANEKTPUYECKYIO.

5.12 | AToMHasi SHEpreTUKa. 1

5.13 | Buonorudeckoe nelCTBHE pagualui. 3aKOH palMOaKTUBHOTO pacrasa. 1

5.14 | JIaGopatopHas pabota Ne8 «/3MepeHne ecTeCTBEHHOTO paJualliOHHOro (hoHA 1
nosumerpom». Mucrpykrax no Th.

5.15 | TepMmosiiepHbIE pEAKIIMH. 1

5.16 | Pemenue 3agau no reme «KBaHTOBBIE SIBICHUS. 1

5.17 | KontponbHas padota Ne 6 o teme «KBaHTOBBIE SIBJICHHUSY. 1
IToBTOpPHTE/ILHO-00001IAKO LN MOLYJIb.

1 Pemenue 3agad mo reMe «Kunemarukay. 1

2 Pemenue 3ana4 no teme «/{luHaMuka» 1

3 Pabora ¢ TekcTamu 1o TeMe «3aKOH COXpPaHEHUsI MEXaHHUUECKON SHEPTUM». 1

4 PaboTta ¢ TekcTamu 1o TeMe «3aKOH COXpaHEHHUs UMITYIIbCa. 1

5 Pemenue 3amay mo reme «MexaHndecKre KojaeOaHusI U BOIHBIY. 1

6 IToBTOpeHME TeMbI «CBETOBBIE SABJICHUSY. 1

HUTOIO | 99
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