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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (U3MKE HAa YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uKe yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHABIUBAET paclpesesieHne yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3paboTaHa C LEIbI0 OKAa3aHHS METOJIUYECKOU
MOMOIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y9eOHOMY MPEIMETY.

dusuka SBISIETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoTuel, acTpoHOMUEH © (U3UYCCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpefoCTaBiIsgeT HaubOoyiee SCHbIE OOpas3lbl NPUMEHEHWsS HAyYHOTO METOoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
WHTEepeca K HayKe Y 00y4Jaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHMS,

e UHTEPNPETHUPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA JUIs TOTY4CHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeabHBIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, peaan3yoIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE HX HMHTE/UICKTYalbHBIX 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 EeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA 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, AJICKTPUUYECKUX, MArHUTHBIX 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
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

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

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3HMKH, aHAIA3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

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

Ha wuzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Hegnento), B 9 kinacce — 102 yaca (3 yaca 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
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelWyuH. DPuU3NUecKue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOoLEeypa MPSIMbIX U3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOIO TpUOopa.
2. HM3mepeHnue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HNpU MOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JIaT4YUKA TEMIIEPATYPHI.

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

Pa3znen 2. IlepBoHayasibHbIE CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkeHue, nuddysus. B3anmonelicTBue YacTuil
BEIIECTBA: MTPUTSHDKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM JBHXEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTM JBHXKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTy. Cuila TsKecTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Coxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTBytomas cuii. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MeXxaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOnronenue siBneHus HHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MTPHU B3aUMOJEHCTBUH TETI.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHMSI (LIIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHeil CKOPOCTH CKOJBKEHUA Opycka WM IIapuKka I0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsbKeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIKOCTSIMU U TazaMu. 3akoH Ilackansa. [lneBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW 000oukn 3emin. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[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 naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIONIEH CHUIIBI OT 00BbEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHE IJIaBaHUS TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJo,
MOTPYKEHHOE B KUJKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTtble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. lIpumeHeHue npaBuiaa paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  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 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUH.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mogenu TBEPAOro, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BeIlECTBa.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOW TEOPHUHU.
CMmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TEeMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHKCHUA
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buzer TEIUIONEpEeAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIlECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTALUINYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEPATypbl KHIIEHHS OT aTrMoc(epHOro
JIABJICHHS.

BnaxHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBbix apurareneit KIIJ[ temmoBoro nBurartens.
TeroBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

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

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/UIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B PE3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU U
ropstuer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIHITUHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsiaoB. Bs3aummopeicteue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mossd. [lpuHimn
CYIEPIO3ULIMU MEKTPUUECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpuYecKre enu U NOTPEOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrega. MarautHoe 1moje  3JIEKTpU4eckoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MAarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTreHEPATOP. Cnoco0bl MOJTYYEHUS ANEKTPUUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKHUX 3aPSI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIeEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3JIeJIeHUs IIOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSTHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHre U peryJupoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro JJIMHBI, IUIOWAAU MONEPEYHOTrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIESKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITHL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBL 1O MCCIEAOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIMHEWHOE
nerkeHue. HepaBHoMmepHoe npsimonnHeNHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHENHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m ydacrora oOpaieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTENbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpJ0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUTHOCTh. PaboTa CMI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOIHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUsl CxKATOW NMPYKUHbL. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.



o u bk~ ow

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

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHs Teja OT MacChl T€la U ACUCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aMMOJICHCTBHH TET.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa IPHU HEYTIPYTOM B3aUMOJCHCTBHM.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJAECHCTBUU.
HabGnroneHnue 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
JIBIDKEHUS [IAPUKA WIHA TETIEHKKH.

OmnpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JBHKSCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH TPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 GUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHS NMPU PAaBHOMEPHOM JBIKCHHUH TeJa
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 M BOJIHBI.

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

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

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

Jemoncmpayuu.

1. HaGmrogenue konebOaHUl Ten MOJA AEUCTBHUEM CUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpanenue npoaoibHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MassTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

I L T

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEeKTpOMarHuTHbIX BOdH. I[llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



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.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pacnpoctpanenue cBera. 3atmenust Connua u JIlynsl. Otpaxkenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

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

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

Hemoncmpauuu.

[IpssmMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUi B IMIIOCKOM, 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. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrjia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

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.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HM3oronmsl. PaanoaxtruBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX I€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBA3bp Maccel M dHEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTp Bogopo/a.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBanue TpPEeKOB: M3MEPEHME DHEPrMM YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJTh TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
U 0000IIeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIUX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUM JAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYynBAETCS JOCTUKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IOJy4YEHHBIE 3HAHMS, pelaTh 3a1a4d, B TOM YHCIIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO paszeliia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNyUYEHHBIX 3HAHWU pAacClO3HABaTh M HAYYHO OOBICHATH
(duznyeckue BICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS TECOPETUUECKUX BBIBOOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyyaromierocs OyayT cOpMUpPOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIOLIEH
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OopMUPOBAHHOCTb HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa;

6) Tpy10BOTr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3a4ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO TPOdeCcChid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapakTepa SKOJIOTHYECKHX MpoOJieM U MyTed HuX

peleHus;

e §8) ajanTanuM K HM3MEHSIOIMMCH YCJIOBHAM CONHMAJIbHOM M NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

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

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTCHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIMAHHMS Ha OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METANPEAMETHBIE PE3YJIbTATHI

B pesympraTe OCBOSHHUS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE TO3HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue JelicTBUA:
e BBIABIATH M XapaKTEpU30BaTh CYIIECCTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TIPHUYMHHO-CJICICTBEHHBIC CBS3M TMPH H3YYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3amayn (CpaBHEHHE HECKOJBKHUX BAapHAHTOB pEIICHHUs, BHIOOpP Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
NOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTHI U 3alpOChl MPH MOUCKE U
otOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh MU UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH peEUIaeMble 3aJaydl  HECIOXKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XOZ€ OOCYXJeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0OCYKAaeMON TEMbI U
BBICKA3bIBAaTh HJIEU, HAllCJICHHbIE HA pELICHUE 33JaYd M MOAJAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMU JPYIHMX YYaCTHHUKOB
nuanora, 0OHapyKUBATh pa3INune U CXOACTBO MO3UIIHI;



BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMMCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO ¥ KOOPAMHUPYS CBOW JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPeOYHOUIIUX
JUIS pelieHns (pU3NUecKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pelIeHUui
rpyIIon);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pelieHHs (PU3MUYECKON 3a/1auu Uiu
IUIaHa HMCCIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nienath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu ¥ NIPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHs)  Ppe3yslbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(bu3MUecKOoro HMCCIEJOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLINXCA CUTYallUid, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAay4HYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUXKEHUE YaCTUI] BELIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TepeAaya MAaBJCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamud, atMochepHOe JaBlieHHWEe, IUIABaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHUCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM HHcIe (U3UYECKUE SBICHUS B MPUPOJIE:
MpPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOM M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3YsI
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpeHUs, JAaBlieHHWEe (TBEPAOTro Teja, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHW4YeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBHS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTHsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCIOJIB3yeMbIX  BEJIMYMH, HX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JAPYTUMH BEIUYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4YE€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIE
IPEOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBl M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIETOCS Tela OT BPEMEHU [IBHJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBIMIOJHATh M3MEPEHUs, CJleIysl MPEeaJoKEHHOMY IIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIJIOKEHHOH WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU PadoTe ¢ T1abopaToOpHBIM
o0opy1I0BaHUEM;

yYKa3bIBaTh MPUHIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIMHAMOMETD, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPITHEBOIM HACOC, ApEOMETP), UCIIOJB3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMBIE (HU3UYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTU MPpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM W TyTEM CPAaBHEHMsI PA3IUYHBIX HWCTOYHUKOB BBIJEIATH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPCYMBON MM MOXET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAyYHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHMs, CIOPABOYHBIE MaTepHabI,
pecypchl cetn MHTepHET, BIageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUs O pe3ysbTaTax MpPOEKTOB
WM y4eOHBIX WCCIECNOBAHWN, MPU O3TOM TPaAMOTHO HCIOIH30BATh



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, SIECKTPUUECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, MUCIIApEHHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MAarHuUTOB, JECHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHUI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SBJICHUM B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULSIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd Mor0COB, PO MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAsA TEIUioTa
TUIaBJICHUS, yJeldbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPHUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPH  OMHCAHUM MPaBUIBHO  TPAKTOBATh
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JJ1sl yJacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPrUM, Ipd 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1aroB ¢ Onopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCHOJIB3YySd 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJIS  pEIIeHHUs] 3ajJadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIYYEeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO pEHIUTh MPU [OMOIIHU
($u3NYECKUX METO/OB, MCIOJb3ys OMHCAHHUE HCCIIECJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEANOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOJMIONECHUIO (PU3UYECKUX SIBJICHUM WU
bu3znyecKux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (morjoIiaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUAKOCTU U
IIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyalM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MHPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI IOCTOSHHOTO TOKa): (OpMYIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3JyXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpYyrol C UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpPEHUM  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAHM TONEPEYHOTO
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUsI, CIEeNys NpPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEpPEHHs (PU3NUECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh  BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEINIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHbIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETpP, CUETUMK 3JICKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOIICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lernen ¢ nociaeaoBaTe/IbHbIM U MapajuiesIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH 1711 oOecriedeHnsi 6€30mMacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWK W TYyTEM CpPaBHECHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MaTEpHET, BiageTs MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COoIepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATH PE3yIbTAThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCTLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3MYCCKUX
MPOIIECCOB paclpeAenaTh OOS3aHHOCTH B TPYMNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBMXKCHUS, Aedopmarius
(ympyrasi, mjgacThueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(Pa3BYK M YJIbTPA3BYK, 3JICKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE [BIKEHUE, CBOOOHOE
NajieHUue TeJl, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aMMOJIEHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JMBIDKEHNWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMHUYECKHE Jydd, PAJTUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

ONMCHIBATh M3yUYCHHBIE CBOMCTBA TE M (PU3MUCCKHUE SBJICHUS, UCTIOJB3YS
dbu3nueckue BENWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUsS, BEC Tela, HMMIYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOJIHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKWHBI, KUHETHYECKas DHEPTus, TOJHAsS MEXaHW4YecKas »JHEeprus,
TIEPUOJT U YacTOTa KOJIeOAHUH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbI), IPU OTTUCAHUHU
MPaBUIBLHO TPAKTOBATh (PU3MUYCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMIYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOTO U MACCOBOTO YHUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUpamIuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUEThI U
OLICHUBATh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  MCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIYUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
o0OpyOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE H3MepsAeMOll BeldMuuHbl ((POKYCHOE paccTOsHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuona
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHus, XKECTKOCTb MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTATbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS M3YUYEHHBIX NPHUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (U3WYECKUX SBJIEHUM M  HEoOXoauMmble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-TMPAKTHYECKUX 3a/]ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B TNIOCKOM 3€pKajie M COOMparoIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM 3IKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEJeNIeHUs] JOCTOBEPHOCTH TMOJYY€HHON MHQOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
uHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMPU O3TOM TPaMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusie JlabopaTopHbie
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 DOU3NYECKUE BEITUYHNHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 1 bubmorexa [JOK
’ ya A https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpoeHue BelecTB 1
p t a https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 3 | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 3 brbmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 7
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 MexaHnnue 4
CHOC JIBIDICHHC https://m.edsoo.ru/7f416194
3.2 WNueprus, macca, TUIOTHOCTh 8 3 bubmuotexa [JOK




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

bu6mmoreka [JOK

33 Cuna. B 11
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazgeny 23
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 4
Jlasnenne xuKocTn https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A 4
3 TMOC(hepHOe JaBiIeHHe https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 6 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 17
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4
>3 eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
uppoBbIe
Ne n/m HanmeHnoBaHMe TeM NporpamMmbl Kourpoabnbie JlabopaTtopHbie (mupp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [ToBTOpeHue Kypca Gusukn 7 Kiacca 1 - - -
bubmuorexa [JOK
2 T 2 2 2
CTIOBBIC ABJCHIA 3 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
3 2 26 1 4
AICKIpCCAE ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
4 6] 4 - -
FICKTPOMATHHTHEIC ABJICHAA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1 1
> CBeToBbC ABICHHA 10 https://m.edsoo.ru/7f4181ce
IToBTOpEeHUE - - -
Peseps - - -
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




9 KUIIACC

KosnuecTBo yacos DJIEeKTPOHHbIE
HaunmeHoBaHMe pa3je/ioB U TeM uugposbie
Ne n/m P Konrtpoabnbie JlabopaTopHble (mudpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 3 7 3 2 1
AKOHBI B3aUMOJECUCTBUSA U JIBHKCHUSA TSI 9 https://m.edsoo.ru/7f41a4a6
b K
2 Mexanuueckue KojaeOaHusl U BOJIHBL. 3BYK. 13 1 1 uonHoteka LO
https://m.edsoo.ru/7f41a4a6
3 DJIEKTPOMAarHuTHOE MOJe U 71 1 | bubnuorexa [JOK
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
4 CrtpoeHue aToMa U aTOMHOTO si/1pa. 15 1 1 bubnuoreka [IOK
ATOMHas SHEprusl. https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5 C B 78 5 - -
TPOCHHE H SBOTIOUHA BCCICHHON https://m.edsoo.ru/7f41a4a6
6 [ToBTOpEeHUe u 06001IeHNE COAEePKAHUS 9 bubnuoreka [IOK
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 4







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

[Mara usyyenus

1 UYro uzyuaet ¢pusuka. Hekoroprie Gpu3nvyecKkne TEPMUHBI. 1

2 Hab6monenus u onpitel. ®U3UYECKUE BEIIMUUHBI. 1

3 TOYHOCTH ¥ MOTPEIIHOCTh U3MEPEHU. 1

4 ®u3ukKa U €€ BIUSHUE HA PA3BUTHE TEXHUKH. 1

5 JlaboparopHas pabota Nel "Omnpeznenenue noka3zanuit 1
HU3MEPHUTEIIBHOTO Ipudopa’
Crpoenue BemiecTBa. MoJIeKyIIbI. 1

7 bpoyHOBCKOE NBUKEHHUE. 1

2 JlaGopaTtopHnast pabota Ne2 "Ornpezenenue pa3MepoB MaJlbIX ]
ten"

9 Jud¢ysus B razax, )KUIKOCTIX U TBEPJIX TEJax. 1

10 B3anMHOe IpUTSHKEHUE U OTTAIIKMBAHUE MOJIEKYIL. 1

1 ArperaTHble COCTOSIHUS BelllecTBa. Pa3nuune B MOJIEKYJIIpHOM |
CTPOEHUH TBEPIBIX TEJ, KUAKOCTEH U Ta30B.

12 IToBTOpenue rnassl "[lepBoHavanbHbIE CBEAECHUS O CTPOCHUH |
BelecTna"

13 Mexannueckoe 1BUkeHuE. PaBHOMEpHOE 1 HEpaBHOMEPHOE |
JIBUKEHUE

14 Cxopoctb. EAMHUIBI CKOPOCTH 1

15 Pacuer nyt ¥ BpeMEHU IBUKCHUS. 1

16 [IpsamonHetHOE PaBHOYCKOPEHHOE JIBHKEHUE. Y CKOPEHHUE. 1

17 Huepnus. 1




18

Bs3aumozeiicTBue Ten.

19 Macca tena. Enunuiisl Macchl.

20 N3mepenne maccel Tena Ha Becax. JlabopaTopnast pabora Ne3
"N3mepenue maccol Tena'

21 II;moTHOCTE BemecTBa.

2 JlaboparopHuas pabota Ned "M3mepenne 06bEMa TBEPIOTO
Tena”

23 Pacuer maccel 1 00bEMa Tena Mo ero IIOTHOCTH.

24 JlabGopaTtopHnas padota Ne 5 "Onpenenenue mioTHOCTU
TBeporo Tena'

25 Cuna.

26 SIBnenue Tarorenus. Cumia TsHKECTH

27 Cuita ynpyroctu. 3akoH ['yka

73 CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec Tena.
Pemenune 3amau no reme "Cuina tsxectu"”

79 Cwiia TsbkecTd Ha Apyrux miaHetax. Gusundeckue
XapaKTEePUCTUKHU TIJIAaHET
Nzmepenue cun. Junamomerp. TABOPATOPHAS PABOTA

30 Ne6 "I"'panynpoBanue npy>KUHbI U U3MEPEHUE CHUIT
JTuHaMoMeTpom"

31 CnoxeHue AByX CUJI, HAIPABIECHHBIX 110 OJHON MPSMOIl.
PaBHozelicTByIOIAast CUII

32 Cuna TpeHus.

33 Tpenne nokost. TpeHKe B IpUPOJIE U TEXHUKE

34 Pemenne 3amau mo remam: «Bec Tenay, «I paduueckoe
nu3o0paxenue cuiy, «Cuiel», «PaBHOACHCTBYIOMIAS CHID»

35 KOHTPOJIbHA S PABOTA Nel «Bzaumozeiicrsue ten"




Hasnenue. Enunanier naBineHus. CriocoObl yMEHBIICHUS U

36 YBEJIMUYEHUS JABJICHUS !

37 JlaBieHwue rasa. 1

18 [lepenaya naBneHus TBEPABIMU TEJIAMU, )KUJIKOCTSIMU U |
razamu. 3akoH Ilackans

39 JlaBneHue B )KMIKOCTHU U ra3e, BbI3BaHHOE JIEHCTBUEM CHIIBI |
TSKECTH

40 Pacuér naBnenus KUIAKOCTH Ha THO U CTEHKH COCY/a. 1

41 CooOmraronuecs cocysl 1

42 Bec Bozmyxa. ATmochepHoe qaBiieHue 1

43 N3mepenune armocdeproro nasnenus. OneiT Toppruuenin 1

44 bapomerp-anepoua. ATMocdepHoe AaBIeHUE Ha pa3IMYHbIX |
BBICOTaX

45 Manomertpsl. [lopiiHEeBOM )KUIKOCTHBIN HACOC 1

46 I'uppaBiuyeckuii mpecc 1

47 JleficTBHE KUIKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TEJIO. 1

48 ApxumenoBa cuia. 1
JIABOPATOPHAS PABOTA Ne7 «Onpenenenue

49 BBITAJIKMBAIOIIECH CHIIBI, IEUCTBYIOIIEH HA TEJIO0, TOIPYKEHHOE 1
B KHUJIKOCTb»

50 IInaBanue Ten 1
Pemenue 3anau no temam: «IlnaBanue cynos.

51 BosnyxomuaBanue», «JlaBieHne TBEPIABIX TEI, )KUIKOCTEN U 1
ra3oBy

5 KOHTPOJIBHAS PABOTA Ne 2 "naBneHue TBEPABIX TEIl, |
KUAKOCTEN U ra3oB”

53 Mexanunueckast padota. EquHuier paGoTsl. 1




54 Momgocts. EAuHUIEI MOIITHOCTH 1

55 Pemenue 3ama4 no teme "PaboTa u MOIIHOCTB" 1

56 IIpocTeie Mexanu3Mmbl. Pbruar. PaBHOBecHe CHUil Ha phryare. 1

57 MowmeHT cuiibl. Phuaru B TeXHUKE, OBITY M TIPUPOJIE. 1

53 JIABOPATOPHA PABOTA Ne 8 «MccnenoBanue ycioBus |
paBHOBECHUS pbluara
[IpumeneHnue mpaBuiia paBHOBECHUs pblyara K 06510Ky.PaBeHCTBO

59 paboT npu UCIOIB30BAHUU MPOCTHIX MEXaHU3MOB. "30510TO€ 1
MpaBWIO" MEXaHUKH.

60 KoaddunmeHnT none3Horo neiCcTBUS MEXaHU3MA. 1

61 Mexanunueckast sHeprusi. Kunernueckasi 1 moTeHIUaIbHAS |
SHEPTUs

62 [IpeBpanieHne MEXaHUYECKOM 3HEPTUHU OJTHOTO BUJIA B IPYTOM. 1

63 Pemenue 3amau o teme "Pabora, montHoCcTh, KIT/" 1

64 KOHTPOJIbBHA S PABOTA Ne3 «Pa6oTa 1 MOIITHOCTb. |
OHeprus»

65 PesepsHbiit ypok. Pabota ¢ Texkctamu no teme "Pabora. |
MorHOCTB. DHEprus"

66 PesepsHblii ypok. Pabora ¢ Tekctamu 1o reme "MexaHuueckoe |
nBrxeHue"

67 PesepBHbIi ypok 1

68 PesepBHbIil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




8 KUIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka Jara nzydyeHnus
Bcero

| [ToBTOpenue tems! "Mexanuueckas sHeprusi. Kunernueckas u |
MOTEHIMaIbHas dHeprus"

2 Tennosoe nBukeHue. Temmeparypa. 1

3 Buytpennsis sneprus. CrnocoObl H3MEHEHMsI BHYTPEHHEH |
SHEepruu
TermnonpoBoIHOCTb. 1

5 KoHBekuus u u3inydeHue. 1
KommuecTBo TeoThL. Y AenbHas TEIIOEMKOCTb 1

7 Pacuér xonmuuecTBa TEIIIOTHI, HEOOXOAMMOTO [l HAarpeBaHus |
TeJa WU BBIACIISIEMOTO IIPU OXJIaKICHUH.

2 JJABOPATOPHA PABOTA Nel "CpaBHeHuE KOJINYECTB |
TEIUIOTHI IIPY CMEUIMBAaHUH BOJbI pa3HOU TeMIepaTyphl”
Pemenue 3a1ay Ha pacueT KOJIMYECTBA TEIIOTHI,

9 HE0OXOUMOTO ISl HArpEeBaHUs TeJa U BBIIEISIEMOr0 UM IIpU 1
OXJIQXKJIEHUU

10 JIABOPATOPHAS PABOTA Ne2 "Onpenenenue yaeabHOU |
TEIJIOEMKOCTH BelecTBa"

11 OHeprus TommBa. Y iejbHasi TENJI0Ta CTOPAHHUS. 1

2 3aKOH COXpaHEeHMsI U MIPEBPALCHHS SHEPTUU B MEXAHUYECKUX :
U TEIUIOBBIX MpOIleccax.

13 Pemenue 3anau no teme "BHyTpeHHss sHEprus" 1

14 KOHTPOJIBHA A PABOTA Nel "Buyrpennsst sueprus" 1

15 ArperatHble cOCTOsIHUS BenlecTBa. [iiaBnenue u 1




OTBCPACBAHUC KPUCTAJUIMNYCCKUX TCII.

I'paduk naBieHus 1 OTBepAECBaHUs. Y AeIbHAs TEIUIOTA

16
IUIaBJICHHUS.

17 Pemienue 3amgau no reme "[lnaBnenue u orBepieBaHNE
KpUCTAJIIMYECKUX Ten"

18 [Tapoo6pa3oBanue u koHaeHcalus. Vcnapenue. HacwimeHHbIH
Y HEHACBILICHHBIN nap.

19 Kurnienne. Y nenpHas Temiora mapooOpa3oBaHus v
KOHJICHCAllUH.

20 BnaxnocTs Bo3ayxa. CiocoObl olpeieeHusl BIaXKHOCTU
BO3/IyXa.

)1 Pabora ra3a u nmapa npu pacimiupeHuu. J[Burarens BHyTpEHHEro
CrOpaHMsL.

22 [TapoBas Typ6una. KIIJ[ TerioBoro apuratesns.

3 [ToaroToBka Kk KOHTPOJIBLHOM paboTe o Teme "TernoBsie
sBJIeHHs. VI3MEeHeHMe arperaTHbIX COCTOSTHUM BelecTBa"

24 KOHTPOJIbHA PABOTA Ne2 "N3meHeHHe arperaTHbix
COCTOsIHUM BemecTBa"

)5 OnekTpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsiIOB.
B3anmopencTere 3apsyKeHHBIX TEll.

26 DIEKTPOCKOI. DIEKTPUUYECKOE TTOJIE.

27 JenuMOoCTh 3JIEKTPUYECKOro 3apsiia. IIEKTPOH.

28 Crpoenue atoma. OObsCHEHHE ANEKTPHUUECKUX SBICHUH.

79 DNEKTPUYECKUH TOK, YCIOBHUS €r0 CYLIECTBOBAHMUS.
W cTouHNKH 371EKTPUYECKOTO TOKA

30 DneKkTpuuecKas memnb U €€ COCTaBHBIC YacTH

31 DNEKTPUYECKUH TOK B MeTaJUIax. J{efCTBUS IIEKTPUUECKOTO




TOKa.

Hanpagnenue snexrpudeckoro Toka. Cuina Toka. Enunuiibt

32 cuIIbl TOKa. Mi3MepeHue Cuiibl ToKa.

3 JIABOPATOPHAS PABOTA Ne3 "COopka 351eKTpHuecKon
LIENU U U3MEPEHUE CUJIBI TOKA B €€ pa3IMYHbIX ydyacTKax"

34 DnekTpuueckoe HanpshkeHue. EAMHULIBI HanpsKeHUs].
W3mepenune HanpsiKeHHs..

35 JIABOPATOPHAS PABOTA Ne4 "OrnpeneneHue HanpsiKeHUs
Ha Pa3JIMYHbIX YYACTKAX AJIEKTPUUECKOU enu"

36 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSHKEHUSI. DIEKTPHUIECKOE
CONPOTHUBIICHHUE.

37 3akoH OMa aJig yyacTka 1enu

18 CornpoTHBieHUE MPOBOJHUKA. Y IEIHHOE COTPOTHUBIICHUE
BEIIECTBA

39 Peocratsl. TJABOPATOPHAS PABOTA Ne 5"PerynupoBanue
CHUJIBI TOKA peocTaToM"

40 Pemenue 3amgau no reme "3akon OMa Juist yyacTka menu"
JIABOPATOPHAS PABOTA Ne6 "U3smepenue

41 COTPOTHUBIICHUS POBOJHHUKA TIPH TIOMOIITH aMIIepMETpa 1
BOJIbTMETpA"

42 [TocnenoBarenbHOE M MapaIeIbHOE COEAMHEHUS
MIPOBOTHUKOB

43 Pemienue 3a1au Ha npuMeHeHue 3akoHa OMa 11 pa3IuyHOro
COEIMHEHUS TPOBOTHUKOB

44 PabGoTa 1 MOIIIHOCTH ANEKTPHUIECKOTO TOKA.

45 Enunuiibl paboTel TOKa, MPUMEHSIEMbIE Ha TPAKTUKE.

46 HarpeBanue mpoBOIHUKOB YJIEKTPUUECKUM TOKOM. 3aKOH




xoyns-Jlenna.

47 Konnencarop. 1
43 Harpesarenbnbie npubopsl. Jlamiia HakaauBaHUS. |
[Ipenoxpanurenu.
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPUICCKUE
49 3apsibl. 3apsSKEHHbBIC TeJla U KX B3aUMOJICHCTBHUS. 1
ITocTossHHBIN JIEKTPUYECKHUI TOK"
50 KOHTPOJIBHA S PABOTA Ne3 " [TocTostHHBII |
SJIEKTPUYECKUM TOK"
51 MarnuTtHO€e 1oJie IpsMOoro Toka. MarHuTHbIE JITMHUH. 1
52 MarnuTtHoO€ 1oJie KaTyIlIKU ¢ TOKOM. 1
53 [TocTostHHbIE MAarHUTHI. MarHUTHOE T10JI€ 3EMITH. 1
54 JleiicTBre MarHUTHOTO MOJISL HA MPOBOJIHUK C TOKOM. |
DIIEKTPOABUTATEND.
55 Hcrounuku ceera. [IpsMonnHenHOE paclIpOCTpaHEHHE CBETA. 1
56 OTtpaxeHue cBeTa. 1
57 [Tmockoe 3epkaio. 1
58 ITpenomnienue ceeta 1
59 Jlunzel. OnTUyeckas cuiia JIMH3HL. 1
60 N3o0paxenusi, 1aBaeMble JTMH30M. 1
61 JIABOPATOPHAS PABOTA Ne7 "ITonmyuenue n3o00pa>keHust |
MIPU TIOMOIIY JIMH3bI"
62 ['na3 u 3penue. 1
63 [ToBTOpenue temsl "CBETOBBIE ABICHUS" 1
64 KOHTPOJIBHAS PABOTA Ne4 "CgetoBbie siBieHUS" 1
65 PesepsHblil ypok 110 Teme "Tensnossle sBiaeHUS" 1
66 PesepBHbIil ypok 110 TeMe "DneKTpuuecKue SIBICHUS 1




67
68

PezepBHblii ypok 110 Teme "CBeTOBbIC SIBICHUS "

PesepBHBIi ypok
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9 KUIIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka Jara nzydyeHnus
Bcero

| Mexanunueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema 1
oTCYeTa.

2 I[Tepemenienue. 1

3 Ornpenenenne KOOPAUHATHI JBUKYILETOCS TeJa. 1

4 CKopoCTh paBHOMEPHOTO MPSAMOJIUHEHHOTO ABUKCHUSI. 1

5 [Tepemerenue npyu NpsAMOJIMHEHHOM PAaBHOMEPHOM JIBHYKEHUU. 1

6 I'paduk 3aBUCMMOCTH KMHEMAaTUYECKUX BEJTMYHUH OT BPEMEHU |
IIPY PaBHOMEPHOM IPSMOJIUHEHHOM JABUKEHUU.

7 HepasHoMepHOe npsMonnHeHoe nBrxkenne. CpenHss 1
CKOPOCTb.

8 [IpssMONMHENHOE PAaBHOYCKOPEHHOE JABUKEHUE. Y CKOPEHUE 1

9 CkopocThb MPSAMOIUHENHOTO PABHOYCKOPEHHOTO JIBUYKEHUSI. |
I'paduk ckopoctu

10 [Tepemenienune npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM |
JBUKCHHH.

1 [Iepemenienne npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM |
JIBIDKEHUH 0€3 HayaJIbHOW CKOPOCTH.

2 JIABOPATOPHASA PABOTA Nel "UccnenoBanue 1
PaBHOYCKOPEHHOTO JIBIKEHMsI 0€3 HadallbHOM CKOpocTH"

13 Pemenue 3anau no teme "Knunemarnka MaTepuaabHOW TOUKH" 1

14 ['paduku 3aBUCUMOCTH KHHEMATHUYECKUX BEJIMYUH OT BPEMEHHU 1
IpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUH.

15 [ToxroroBka k KOHTpoOJILHOU paboTe 1o Teme "IIpsamonuneitHoe 1




PaBHOYCKOPEHHOE JABUKEHUE"
KOHTPOJIbHAS PABOTA Nel "[IpsimonuHeliHOe

16 PaBHOYCKOPEHHOE JABUKEHUE" !
17 OTHOCUTENBHOCTD JIBHYKCHHUS. 1
18 Nuepumnanbsubie cuctemsl oTcueta. [lepblii 3akoH HeroToHA. 1
19 Bropoii 3akoH Herotona. PaBHoznelcTByroImas cuiia 1
20 Tpetuii 3akon Hetotona. Cynepno3uiius cuil. 1
21 Pemenne 3ana4 Ha npumMeHeHne 3aKk0HOB HproToHa 1
22 CB00OOHOE TTaJIEHHE TEII. 1
7 JIBukeHHE Tena, OpPOIICHHOTO BEPTUKAILHO BBEPX. |
HesecomocTts.
24 Pemenue 3amay Ha cBOOOIHOE NAaICHUE TEIL. 1
25 3aKOH BCEMUPHOTO TATOTEHUS. 1
26 VYckopeHue cBOOOIHO NaieHUs Ha 3eMJie U IpYTHX HEOECHBIX |
Tenax.
27 Cuna ynpyroctu. 3akoH ['yka 1
28 Cuiia TpeHust 1
79 Pemenue 3amgau no reme "3akonbl HetoTona. Cuina ynpyrocru. 1
Cuina tpenus"
30 [IpsimonurHENHOE U KPUBOJIMHEWHOE BH>KeHUE. PaBHOMEpHOE 1
JBUKEHUE 110 OKPYKHOCTH.
31 Pemenue 3aga4 Ha IBUKEHHE TeJa MO OKPYKHOCTH. 1
32 Nmnynbe Tena. UMnynbse cuiibl. 3aKOH COXpaHEHHSI UMITYJIbCA. 1
33 Pemenue 3anau no Teme "3akoH coxpaHeHHs UMITyJbca" 1
34 PeaxktuBHOE nBMKEHUE. PakeTsl. 1
35 PaGora cuinbl. 1




36 [ToTeHManbHas U KUHETUYECKAasi SHEPTUH. 1

37 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE 1

38 Pemienue 3anad no teme "3akoH COXpaHEeHUs SHEpruun' 1

39 KOHTPOJIBHAA PABOTA Ne2 no teme "3akonsl HproTOHA. 1
3aKOHbI COXpaHeHus"

40 KonebarenpHoe aBmkenne. CBOOOHBIC KOIeOaHUSI. 1

41 Bennuunsbl, XapakTepu3yromue KojaeodaTeIbHOS JTBUKEHHUE. 1

42 lMapmonnueckue konedaHusl. 1
JIABOPATOPHAS PABOTA Ne2 «HccnenoBanue

43 3aBUCHMOCTH TIEPHOJIa U YaCTOThI CBOOOIHBIX KOJICOAHMI 1
HUTSHOT'O MasTHUKA OT €T0 JJIUNHBI»

44 3aryxaromue konebanus. BeinyxaeHHbIe KOneOaHusl. 1

45 Pe3onanc. 1

46 Pacripoctpanenue konebanuii B cpefe. MexaHnuecKre BOJIHBI. 1
[IpoonbHBIE U TONEPEUHBIE BOJIHbI

47 JnunHa BostHBI. CKOPOCTH pacpoCTpaHEHUsI BOJIH. 1

48 HcTouHnku 3ByKa. 3ByKOBbIE KOJIEOaHMUS. 1

49 BricoTta, TeMOp ¥ TPOMKOCTH 3BYKa. 1

50 Pacnipoctpanenue 3Byka. 3ByKOBBIE BOJIHBL. 1

51 OTtpakeHue 3Byka. 3ByKOBOM pe30HAHC. 1

57 KOHTPOJIBHA S PABOTA Ne3 no teme "MexaHnuueckue 1
KoJieOaHus ¥ BOJIHBI"

53 MarsauTtHoOe 1oJje U ero rpagudeckoe n300pakeHue. |
Heonnopoanoe u 0AHOPOIHOE MarHUTHOE TOJIE.

54 Hamnpanenue Toka u HampaBieHUE JIMHAN €r0 MarHUTHOTO 1
TIOJISL.

55 OOHapyXxeHHue MarHUTHOTO OIS 110 €ro JeHCTBUIO Ha 1




BJIGKTpI/I‘ICCKI/Iﬁ TOK.

56 MHaykuust MAarHUTHOTO OJIS. 1
57 MaruuTHsbIi MOTOK. 1
58 SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH. 1
59 Hanpasnenue nnaykunonnoro Toka. [Ipasuo Jlenna. 1
60 JIABOPATOPHAS PABOTA Ne3 "M3yuenue siBjIeHUS 1
3JIEKTPOMArHUTHON UHIYKIIUK"
61 SIBneHune caMOMHIYKIIUH. 1
62 [Tonyuenue u nepenaya nepeMeHHoro Toka. Tpanchopmarop. 1
63 DIIeKTPOMarHuTHOE TOJIE. 1
64 DJIEKTPOMAarHUTHbIE BOJIHBI. 1
65 Koneb6arensuprit kouTyp.[lomyueHne ek TpoMarHuTHBIX |
KoJie0aHui.
66 [IpuHIMI paaroCBA3U U TEIEBUICHUS. 1
67 ONEeKTpOMarHuTHas IPUPOJA CBETA. 1
68 [Ipenomnenue cBera. 1
69 Hucnepcus csera. L{Bera tem. 1
70 THUIBI ONTHYECKHUX CIIEKTPOB. 1
71 Hcnyckanue 1 NOTJIOLIEHUE CBETa aTOMOM. JInHedarele |
CIEKTPBI
72 [ToBTOpEeHHE TeMBbI "DNeKTpOMarHuTHOE mose"” 1
73 KOHTPOJIBHAS PABOTA Ne4 "QnekrpomaraHutHoe mosie" 1
74 PagnoaxktuBHOCTE. MOJIEIH aTOMOB. 1
75 PannoakTuBHBIE IpEBpalIEHUsT AaTOMHBIX JIEP. 1
76 OKCEpUMEHTAJIbHBIE METOABI UCCIIEA0BAHNS YaCTHII. 1
77 OTKpBITHE TPOTOHA U HEUTPOHA. 1




78 CtpoeHue aTOMHOTO siipa. SAepHbIe CUIIBI. 1

79 DHeprus CBs3U aTOMHBIX sijaep. Jedext macc. 1

80 Peuienue 3amad Ha pacueT SHEPTUU CBSI3H. 1

81 Henenue siaep ypana. llennas peakuusi. 1

20 JIABOPATOPHAS PABOTA Ne4 "U3yuenue neneHus siapa |
aToma ypaHa 1o ¢ororpaduu TpekoB"

23 Snepusiii peaktop. [IpeobpazoBaHue BHYTPEHHEH SHEPTHUU 1
ATOMHBIX fJIEP B ANEKTPUUYECKYIO SHEPTHUIO.

84 ATOMHasl SHEpreTuKa. 1

85 buoniornueckoe neiicTBUE paaualiiy Ha )KUBbIE OPraHU3MBI. 1

86 3aKoH paJIMOaKTUBHOTO pacraja. 1

87 TepMosiiepHbIe peaKIuu. 1

23 KOHTPOJIBHAS PABOTA Ne5 "Ctpoenue atoma u 1
aTOMHOrO siapa”

89 CocraB, cTpoeHue 1 poucxoxaecHue CoTHEUHONW CUCTEMBI. 1

90 bonpmme Tena CoTHEYHOM CHCTEMBI. 1

91 Mannsle Tena CollHEYHON CUCTEMBI. 1

92 Crpoenue, nznyuenue u sBontonus CoiHIA U 3BE3]. 1

93 Crtpoenue u 3Bosorus BeeneHnoil. 1

94 [ToBTOpenue, o6o0menue. Pemenue 3a1au no teme |
"B3zaumMonencrBue Tea"

95 [ToBTOpenue, 06o0IeHNe. Perienne pacueTHbIX U 1
KaueCTBEHHBIX 3a/1a4 10 Teme "TemnnoBsie mporeccs”

96 [ToBTOpenue, 00o01eHne. Pemenne pacueTHbIX U 1
KadecTBeHHBIX 3a7a4 o Teme "KIIJ[ TeruroBeix nqurarenei"

97 [ToBTOpenue, o6o0IeHNe. Perenne pacueTHbIX U 1

KauecTBeHHbIX 3a1a4 no teme "KII/] anexkrpoycranoBok”




08 [ToBTOpenue, o600meHue. Pabora ¢ TekcTamu 1Mo Teme |
"3aKOHBI COXpaHEHUs B MEXaHUKe"

99 [ToBTOpenue, 0600meHue. PaboTta ¢ TekcTamu 1Mo Teme |
"Konebanus u BoHBI"

100 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u siepHas pusuka'

101 Pesepn 1

102 Pesepn 1
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbLHO MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) GUBNUECKUX SIBICHUN

1.4

ONHKCBHIBATh H3YYEHHBIE CBOWMCTBA Tel M (PU3MUECKUE SBIEHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTh (OPMYJIbI,
CBS3bIBAIOIME JIAaHHYIO  (U3MUYECKYI0 BEJIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H  3allMChIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
oObsicHeHne u3 1 — 2 Joruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3UYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMECPHOCTH

1.7

pemarth pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIWYUHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢U3MUYeCKUX METOJOB, B ONHCAHWUU HCCIEJOBAHUS  BBIACIATDH
npoBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pE3ylbTaT, HAXOIUTh OIIMOKH B

XO0J¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3HYECKUX  CBOWCTB  Tel:  (OpMYIHpOBaTH  IMPOBEPsiEMBbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOIO MCCIIEIOBaHUS, COOMpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NMPEJI0KEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHU cobupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOMU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepuU30BaTh MPUHIUNBI JEUCTBUA H3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCAaHUS,
UCTONb3ysl 3HaHUA O CBOMCTBaX (PU3MUECKUX SIBICHUM U

HeoOXoauMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HAaXOauTh HWH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIb30BaHUS (PU3MUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalIeHHH ¢
npruOOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITNIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPpOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOLICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAHUM, TPU HTOM
IPaMOTHO UCIOJIb30BaTh W3YYEHHBI NOHATHUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTallUEeN

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbLI, BBICTPAWBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SABJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a7auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3MUECKUX BEIMUYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb  TIpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PM3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TE€N, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bACHEHHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 H3Yy4EeHHBIX CBOWCTBA

(bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPaBHUBATH
MOJydeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(bU3MYECKUX METOJIOB, UCTIOIb3Ysl ONMCAHUE UCCIIEIOBAHUS, BBIACIATD
MIPOBEPSIEMOE TPEAINIOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU W
(U3MYECKUX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNOXKeHUsl, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAUTH  HMCCIEOBAHME  3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaOJUIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore cC

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npubopamMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

coOII0ICHHSI HOPM 3KOJIOIMYECKOro IOBE/IEHUs B OKpYKarollen cpejie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX HMCTOYHUKOB BBIACNATH HHGPOpPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCIIOJIb30BAaTh MPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAIMU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000m1as wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM IOHATUWHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHpPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JCATENbHOCTb TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOE (PU3NUYECKOE SBJICHUE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3y4YCHHBIE CBOWCTBA Ten U (DU3MYECKHE SBICHHS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3MYECKUI  CMBICT  HUCIOJB3yeMBIX  BEJIHMYUH,
0003HaYCHHS U CAMHUIIBI (PU3UIECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0O BEIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3y4YEHHBIX  3aBUCUMOCTEH

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS WM TIPOIIECCCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

Q)HSH‘IGCKI/IX HBHGHHﬁ, (1)I/I3I/I‘IGCKI/IX 3daKOHa WJIM 3aKOHOMCEPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHC
dbusznyueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIIME  WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bu3MYECKUX METOJOB, MCIOJb3Ys ONMCAHUE HCCIEAO0BAHUS, BBIACIAThH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3HYECKUX CBOWCTB TENI: CAMOCTOSITETHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 00OpYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsIeMOM BeTWYHHBI ((POKyCHOE
paccTosiHue cobOuparomeil JUH3bI), 000CHOBBIBaTH BBIOOP crocoba

M3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHHE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHUpPOBaTH pE3yJIbTAThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)PI31/I‘-ICCKI/IX BCJIMYMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nu4yaTth OCHOBHBIC MPHU3HAKH W3YYEHHBIX (PU3MUECKUX MOJEINeil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHasi MOJENb aToOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHHUSA, HCIOJIb3Y
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KHU3HM JUid  oOecriedeHHss O€30HMacHOCTH TpU  OoOpallleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOPMYNIHpYsl TOWCKOBBIA  3armpoc,
HAaXOOUTh TYyTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JTOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BaTh MPH  BBIMOJTHEHUH YYE€OHBIX 3a/laHuil  Hay4dyHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh OpPUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl WHGOPMAIIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL ~ TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

®duzuka — Hayka O TMpUpoAe. SIBICHHS NPUPOJIBL.
dusznueckre SBICHUA: MEXaHHYECKHE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@duznyeckne BenW4yuHBL. V3Mepenue  (uzMUECKUX
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HMIIOTE3,
9KCIICPUMCHT 11O TMPOBCPKE THUIIOTE3, 00BsICHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTryeckue paboOTHI:

###Par#HH#113mepenne paccTOSIHUIM.
#H##HPar#H##13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###0OnpeneneHue pa3MepoB MAJIbIX TEIL.
###Par###lI3mepenue  TemmepaTypbl TpU  TTIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELIIECTBA

2.1

###Par####CTpoeHHe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pazmepbl.  OnNbITHI,  JTOKa3bIBAIOLIUE  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###][Biokenne  dvactui,  BemiectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEMIIepaTypoH.

BbpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneicTBre YacTHI] BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC




###Par###ArperaTHple COCTOSIHHUS BEILIECTBA: CTPOEHHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrueckue paboThI:
###Par###0O1enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).

2.6 ###ParfH##OnbITBl  TI0  HAOIIOJICHUIO  TETUIOBOTO

pacuIMpeHust ra3os.
#H#H#HPar###OnpITel 0 OOHAPY)KEHHIO JCHUCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JABM)KEHHE
##H#Par#H#CKOpOCTb. Cpennsia CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKE€HUU. Pacuér myTtu U BpeMeHu
JBUKECHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincrtBue
33 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
14 ##H#Par####lnotHocTs BemecTBa. CBs3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BelleCcTBa
3.5 Cwita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEI
16 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIbIO JUHAMOMETpPA
37 ###Par#HH#IBnenne Tarortenus u cuwia Tsoxkectu. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
1.9 #H##Par###CnoxxeHue CWJ, HaANpaBJICHHBIX 10 OJIHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCUMOCTb pacTsKeHus: (aeopmaiiiu) Mpy>KUHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tela U

XapakTepa CONPUKACAIOIIMXCS TIOBEPXHOCTEH

®u3ndeCcKue SIBICHUS B npupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHUYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUS U

+ YBEITUYCHUS JaBICHUS
42 JlaBiierune raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bhEMa,
' TEeMIIEPaTyphl
43 [lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAITUHBI
3aBUCUMOCTh  JIaBJIGHUS KUJAKOCTH OT  TJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIiaromuecs cocybl.
[M'uapaBnuyeckre MEXaHU3MbI
AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
15 CYIIIECTBOBAHMS BO3AYIIHOW 000704ku 3emiid. OMbIT
' Toppudennu. 3aBUCUMOCTH aTMOC(HEPHOTO TABJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS
» N3smepenne armocdeprnoro naenmenus. I[IpubGopsr miis
' U3MepeHus aTMOCHEPHOTO AaBIICHUS
JlelicTBue XUAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InmaBanue Ten. Bo3ayxonnaBanue




4.9

[TpakTrueckue pabOTHI:

UccnenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHOM B JKHUIKOCTH YacTH TeJja.
OmnpeneneHye BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuaKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUIIbI, JEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHb  BBITAJIKUBAIOLIECH
CWJIBI, JIEUCTBYIOIIEH Ha TEJI0 B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT INIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa WU
KOHCTPYUPOBAHME  JIOAKA W ONpEAeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHUS HA KUBOW OpPraHU3M, TUTABAHHC

pBIO

4.11

TexHuueckue yCTPOHCTBA: COOOILAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THMJPABIMYECKUN TIpecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanndeckas MOIIHOCTD
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue mpaBuiia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 10JIE3HOTO JEeNCTBUS MEXAHHU3MOB. ITpoctsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHass MexaHudeckas SHEPrusi. 3aKOH W3MEHEHUs HU
' COXpPaHEHHsI MEXaHUYECKOH SHEPruu
5.9 [TpakTueckue paboThI:




###Par###Onpeneneaue pabOTBHl CHIBI TPEHUS TIPH
pPaBHOMEpPHOM JBW)KEHHM Tella [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccinenoBanue ycnoBuil paBHOBECHUS
ppiuara. HM3mepenue KIIJI HakIOHHONM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

du3nyeckue sABJICHUS B npupoac: pbHaru B TECIC

5.10
YeJI0BEKa
TexHuueckne yCTpOMCTBA: pblyar, MOJABUXKHBIA U
5.11 HETOABMKHBIM OJIOKW, HAKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszjena 3JieMeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KUHETHUECKOHN
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3smepbl
' MosieKyl.  OmbIThl,  HOJATBEP)KIAIOLUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucrtamnmueckue u amopdHbie
Tena
OObsicHeHre CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOpUN
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxxaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. CriocoObl U3MEHEHHsI BHYTPEHHEH
' SHEpIuu: Terionepeada U CopepiieHue padoThbl
6.8 Bunel temonepenayu: TEIIONPOBOIHOCTb, KOHBEKIIHSA,




U3JIy4eHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TEIIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTANTNYECKUX BEILIECTB.
. VY ienpHas TEaoTa NaBJICHUs
[TapooOpa3zoBanue 1  KoHJeHcanus. Mcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld W 3alluTa
OKpY’Karolllen cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
H#H#H#Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
####Par#H##OnbITEl  TI0  BBIPALIUMBAHUIO  KPUCTAIIJIOB
MOBAapEHHOM COJIM WM caxapa.
###Par###OnpITel 10 HAONIOACHHWIO  TEIJIOBOTO
617 pacCIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

###Part##Onpenenenue NaBlIeHUs] BO3ayXa B OayuioHE
HIIpuIa.

#H##Parf##0OnbITbI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHHs WU
OXJIQXKICHHUSI.

###Par###] [poBepka rUNOTE3bl JMHEUHOW 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN




6.18

TpyOKe OT TeMIepaTypsl.

###PartH#Habmonenne M3MEHEHUS BHYTpPEHHEH
SHEPTHM Tejla B pe3yJbTare TeIuionepeaadu U padoThI
BHCIIHUX CHUIL.

###Par##llccnenoBanre SBICHUS TEIUIOOOMEHA WIpH
CMEIIMBAHUU XOJIOTHOU U TOpsUeH BOJBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUIHHAPOM.

###Par###OnpeneneHue yIEIbHON TEIIOEMKOCTH
BEIIECTBA.

###Part##lccnenoBanue mpoiecca UCIapeHus.
##H#Par###Onpenenenue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/TyXa.

#H##Par###0Onpenenenue yaelbHOW TEIUIOTHI IJIABJICHUS

JIbaa.

Odusnyeckue SBICHUS B MPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, I[PUMEpHI
HCIIOBb30BAHUS KPUCTAJIOB, >KUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHETO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
BzaumoneiictBue 3apsokeHHbIX Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT
BEJIMYMHBI 3apsAA0B U PACCTOSHUS MEXTy TEJIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIEKTPUYECKOTO

noss. lIpyHOUnD cyneprnosunuu 3JIEKTPUYECKUX I0JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus ANEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
OnekTpuyeckas uenb. Cuwia Toka. DJIEKTPUUYECKOE
7.8
HaIpsDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma 11 ydyacTka 1enu
[TocnenoBarenbHOE W THapajieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKkoe 3aMbIkanue
[TocrosHHble MarHuThl. B3amMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruuTtHOe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
16 OmneIT Dpcrena. MarHuTHOE MOJe PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSHHOTO TOKa. Vcmoms3oBaHme
' 3JIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  ®@apaned.  SBieHHE  BIEKTPOMATHUTHOMN




naaykiuu. [Ipasuno Jlenna

DIeKTpOreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIINN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU CONMPUKOCHOBEHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS Ha

MIPOBOJHHUKY ¥ TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON IIEMH

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perympoBaHue HAMIPSHKCHHUS.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3UCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwia CJHOXEHHS HANpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asi CHJIbl TOKa MpPU MapaiieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKA,
BBIJIEIISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KII/I narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX o0beAMHEHUM |  pasjencHud. VccremoBaHue
JENCTBUS AJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B33.PIMOI[€I>'ICTBI/I$I KaTyllKyu ¢ TOKOM U MarHvuTa OT CHJIbI
TOKa MW HaAIIpaBJICHUA TOKa B KaTYIIKC. HBy‘IeHI/IC

I[CP'ICTBPIﬂ MArduTHOrO II0JIsI Ha ITIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUH:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHHUA

WHAYKIOUMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE Toje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KM3HU Ha 3emJie, MOJIsIpHOe

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruw,
ANEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, 3JIEKTPOJBUraTEIb

MOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Kon anemenrta [IpoBepsiembie 2IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
- Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTD MEXAHUUECKOTO ABIKECHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE
###Par###HepaBHOMEpHOE MPSIMOJIMHENHOE JBHKCHUE.
8.4 CpenHsii 1 MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPpaBHOMCPHOM ABHXKCHUU




Yckopenue. PaBHOyCcKOpEeHHOE NPSAMOJIMHENHOE

8.5
JIBUYKEHUE
8.6 ###Par###CroOonnoe nagenue. OnbiTel ["anunes
###Part##PaBHoMEpHOE JBUXKEHUE TI0 OKPY>KHOCTH.
8.7 [lepuon m yactora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTroHa
8.11 H#HHAPar###] [puHuun cyneprno3uiuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Parf##Cuna TpeHus: CUJla TPEHUSI CKOJIbXKEHUS,
813 cuJia TPEHUS MOKOS, IPYTUe BUIbI TPEHUS
###Par####Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
814 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaeHUS
JBwxenue  tutaner  Bokpyr  Comnma.  Ilepsas
815 KocMHu4ecKasi CKopocTb. HeBecoMocCTh U nieperpys3ku
PaBHOBecue MaTtepuaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
8.16 oo
###PartH##PaBHoBecre TBEPIOrO Tella C 3aKPEIUIEHHOU
817 oCb10 BpanieHus. MomeHT cuibl. LleHTp Tshxkectu
8.18 Nmnynsc Tena. U3menenue uMiynsca. IMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 HH##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
PabGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
822 SHEPTUU U PaboThI
[loTenuuanpHass SHeprust Tena, TMOJHATOTO  HaJ
823 MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTennmanpHast SHEPTUS CKATON MPYKUHBI
###Par###Kunetnueckass  sHeprus.  Teopema o
825 KUHETHUYECKON dHEPIUU
8.26 #H##HPar###3aKkOH COXpaHEHNsI MEXaHUYECKOW SHEPTUH




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JIBWKEHUS NIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenenne yCKOpPEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0O€3 HayallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psAg HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJIBI HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodhdunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOThl  CUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKEHHUH Tejla IO
TOPU30HTANILHON MoBepXxHOCTH. Ompernenenue padOTHI
CUIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYeCKUe SIBJICHUS B MPUPOJE: NMPUINBBHI U OTIIUBHI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIB>)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOMCTBA:  CHUIOMETP, JATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTHUKU

> KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
09 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosiaedaTeabHOM ABHKEHUN
. 3aryxatomue KosieOaHus. BbIHYXIeHHBIE KOJaeOaHwUs.
' Pesonanc
Mexanunueckue BoJiHbI. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononsHble M monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4YeCKHUe BOJIHBI B




TBEPIIOM TeJIe, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. [']poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpa3Byk u yinbpTpa3Byk
[IpakTrueckue pabOTHI:
OnpeneneHnne 4YacTOTBl M TIepuoAa  KoyeOaHWt
MaTeMaTHYECKOTIO MasTHHKA.
Onpenenenne 4YacTOTBl M THepuoAa  KoyeOaHWt
MPY>KUHHOTO MasITHUKA
97 HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
MPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepruo/ia KOJIcOaHMi rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
npyXuHbL. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHuyeckue YCTpOMCTBA: 3XOJOT, UCIOIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja ceera. CKOpOCTb CBETa.

' BonHoBEIE CBONICTBa CBETA
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO Tese(hoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJIIMOTO, yIABTPapHOIETOBOTO u
PEHTT€HOBCKOTO U31y4EHUM

10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBas mozenb cBeta. ICTOUHUKY CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs
' cBeTa
114 [IpenomsieHne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPaKEHHE CBETA
11.5 Jlunza. Xop jiydeid B IMH3E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKoIa
17 I'maz kak onrtuyeckas cuctema. bIM30pyKocTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue CieKTpaiabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpa)K€HUs CBETOBOIO JIyda OT YIJIa MMaJICHUS.
###Par#Ht#l13yuenne  XapakTepuUCTHK  H300pakeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMJIEHUS CBETOBOrO Jy4ya OT yIjla MaJeHUsl Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ###Par###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
###Par##H#Onpenenenue (QOKYCHOIO pacCTOSHUS U
ONITUYECKOM CUITBI COOMpPArOIIEeH JTHUH3BL.
##H##Par###OnbITEl 10 pa3joKeHUIo Oeoro ceera B
CIIEKTP.
###Par###OnBITEl IO BOCHPHUSATHIO IIBETA MPEIMETOB
P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PHIBTPHI
®duznueckue sBieHUs B mpupoje: 3atMeHus CoiHia u
11.10 JlyHpl, 1IBEeTa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




(doToanmnapar, ONTHYECKHE CBETOBOIbI
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KBAHTOBBIE SABJIEHUA
121 OmnseiTel Pezepdopna u manerapHas Monenb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sapa. HykinoHHas Monenb
' aTOMHOro siapa. M3oronsl
15 PannoaktuBHbie mnpeBpamenus. [lepuon mnomypacnaaa
' aTOMHBIX sI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3U aTOMHBIX siaep. CBsi3b Macchl U SHEPTUU
128 Peakuuu cunresa u genenus saep. VICTOUHUKY 3HEPTUH
' ConHua u 3B€311
12.9 Snepnasg osHepretuka. JleMcTBHE  pPagMOAKTUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMUaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: MU3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusndyeckue SABIECHUS B IPHUPOAE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PpAJMOAKTUBHBIX W3JIyYEHUH Ha OpPraHU3M
4eJI0BEKa
1219 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaIbHBIN JO03UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUSI MaTepHH, 00 AaTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXAalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PM3UKHU W UCIOJIb30BaHUE UX JUISl pelieHHs] y4eOHbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U SMITUPUICCKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBA TET U (1)I/IBI/I‘IeCKI/Ie SABJICHUS,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
coOJIOICHHsT MPaBMJI OE30MAaCHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKHX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOPYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AIHMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0O  YCTAaHOBKY IO HMHCTPYKLMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBaHWE IO  UHCTPYKLUUH,  IPEICTaBISTH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAC TaOIUI U
rpauKOB, YYUTHIBATh MOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BsICHEHUS! PU3NUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3a1ayH,
BBISBIISITh HEJOCTAIOILINE JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OLEHMBATH PEATUCTUYHOCTH IMOJYYEHHOTO
3HA4YeHUs1 (PU3MYECKON BENMYMHBI; YMEHHUE OMpPEIeIsiTh Pa3MEPHOCTh

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

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIJIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HE0OXoauMmble (DHU3NUECKHE




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ NpPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsl U MPEICTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YyMEHHE OLIEHHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUallbl, PECYPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa3OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. CucrtemMa  OTCUETaA.
' OTHOCUTENBHOCTD JIBHXKCHHS
PaBHomepHOoe u HepaBHOMepHOE JBIKeHHE. CpenHssi ckopocTh. Dopmyna 1Jis
1.2 BBIYUCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONMHEHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOT'O MPSIMOJIMHEUHOIO JIBUKECHHUSL:
13 (1) =x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIHH CKOPOCTH, TPOEKINH
MepeMeNIeHus, IyTH, KOOPAMHATHI TIPH PABHOMEPHOM IPSIMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHI Te€lda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl I TPOCKIUU TEPEMEIEHUs, MPOSKIUU CKOPOCTH U TMPOCKIIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCHMOCTH OT BpPEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIEHUs, KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU>KEHUH
CBobomnoe manenne. DopMysbl, OMUCHIBAIONINE CBOOOJHOE IMAaJIEHUE Teja TI0
1.5 BEePTHKAIH (JBI)KEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucuMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




IOPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MaJ€HUM Tela IIo
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JIBWJKEHHUsl Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

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

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopeHus. @opmyiia sl BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. = v
R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. IInotHocTh BemectBa. @opmyna s BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEeHCTBYIONIEN Ha
TEJ0
B3anmopencteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z
12 TpeHune 1nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCICHUS MOYJIS CHIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heynpyrue nedopmarnuu. 3aKoH yHOpYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna s BBIYUCIECHUSI CUJIbI TSKECTU BOIM3M noBepxHocT 3emnu: F = mg.
JIBmxenue ranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOU CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BHIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jij1sl 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.
[IpeBpalienre MEXaHMUYECKOW SHEPTUH MPY HAJTUYUH CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. MomenT cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:

M +M +..=0

1.20

[TonsrkubIil 1 HenoaBwKHBIN 0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
dopmyna s BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
_F
P=—-
101 JlaBneHue raza. ATMocqepHoe AaBICHHE.
. I'mppocTtaTdeckoe 1aBiIeHNE BHYTPH KHJIKOCTH.

@®opmyna 1715 BEIYUCIEHNS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Aui  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:

1.23

F_jlm_ =pgV

Ycnosue nnaBanud Teia. [lmaBanue CYIOB 1 BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyra, CBA3bIBAIONIAS YACTOTY M EPUOJ] KOJIEOaHUI:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

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

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHHUS CKOIBXKEHHUS; paOOThl CHIJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHu NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, EHCTBYIOLIErO HA phIyar;
paboThl CWJIBI YNPYrOCTH TMpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ NOMOIIbIO MOJBUKHOTO
61o0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUIIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poOJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HAaNpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAA
Kojie0aHu MPYXUHHOTO MasTHHKAa OT Macchl Irpy3a M KECTKOCTU MPYKUHBI,
HCCJIEIOBAaHNE HE3aBHCHUMOCTH IEpHOoJa KOJIeOaHW HUTSHOTO MasTHHUKA OT

Macchel rpysa. [IpoBepka ycinoBust paBHOBeCHs pplyara
Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, IPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT Comueuynoi CUCTEMBI,




PEAaKTUBHOE JIBHKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKA, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCI’}’ISCl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OcCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammmueckue n amopHbIe TeIa

59 JIBuxenne dyactuil BemiectBa. CBA3b CKOPOCTH ABWXKEHHUS YacTUIl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemnioBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Y Buytpennsas sHeprus. PaGora u Termonepenaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Bunel Tennonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUEHHUE
Harpesanne wu oxnaxnenue ten. KommdectBo  TemynoTsl.  YjaenpHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUsS PHEPrMHM B TEIJIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

29
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

510 UCTapeHus W KoHAeHcanuu. KumneHwe KHUIKOCTH. YJelnpHass TeIuioTa

' napooOpa3zoBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJIM3allN. YILCJIBHaSI TCILJIOTA I1J1aBJICHUA:

,_0

m

BHyTpeHHsIsI SHEPTHsI CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[Mpunnmns! padoTs! TeroBbix asuratencii. KI1/] reruioBoro apuratens

Ipakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYHIEH HarpeTblii IMWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEJIbHOMW TEIIOTHI
IJIaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3IUYHBIX YCIOBHUSX; SIBJCHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSL B MPHUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3zanus Tenl. /[Ba BUia 3NeKTpUYECKUX 3apsa0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KyioHa

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOro TMOJs Ha

NeKTpUYecKue 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU

3.6

[TocTosiHHBIN AnekTpruYecKuil TOK. JlefcTBus 3nekTpuueckoro Toka. Cuma Toka.




Hanpsixenue.
I=q/tt,U=A/

:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE COETMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
CwmenranHbie COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKLIHH
313 MarauTHoe T1oOJI€ TOCTOSHHOTO MAarHuta. B3auMOAEHCTBUE NOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO IOJISI HA POBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKLMU. [IpaBuino Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTHBIECHHUS  PE3UCTOpa;  MOIIMHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pGSI/ICTOPH, HaMHO‘IKa), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIIECPEYHOI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpaBWIA JJISI CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA61eHUs 6 nNpupolde: SICKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMJIH, JIPEi( MOIIOCOB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTellbHbIe ANEKTPOIPUOOPHI (mpumepsr), 3IEKTPUYECKUE
MPEAOXPAHUTENIN, DJICKTPOMArHUT, BJCKTPOJBHUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus COOMPAIOIIEH JIMH3BI (IT0 CBOMCTBY PAaBEHCTBA pa3MEpOB MpeaIMeTa U
M300paxKeHusi, KOTJa MpEeAMET PacloiioKeH B JBOMHOM (QoKyce), TmoKa3aTes
3.26 MPEIOMJIEHUS CTEKIA.
###Par###lccnenoBanue CBOMCTBa M300pakeHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHMH3bI, U3MEHEHUS (POKYCHOTO PACCTOSIHHMSI JIBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIja MPEJIOMJIEHUs CBETOBOTO Jyya OT yrja MaJeHus Ha
TPaHHULIE «BO3JIYX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmeHuss ConmHua u JlyHel, 1BeTta Teu,
' ONTUYECKHE SABJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuyeckue ycmpoticmea: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/BI
4 KBAHTOBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, 6eta-, ramma-u3nydenus. Peakiuu anbda-u Oera-




pacmaja

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [tanerapuas Mozaennb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3oTornsl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAIUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHUKA




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®Gusuka 9 kiacc/ [epoikun A.B., ['yrauk E.M. O611ecTBoO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocsemenue»

®usuka 7 knacce/ [epsimkun .M., UBanoB A.W. AkiinonepHoe o011ecTBO
"UznarensctBo "[IpocBenienue"

®usuka 8 kiacc/ [leprimkun A.B. AxkuronepHoe obmiecta "U3narenscTBa

"IIpocBemienue"

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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