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MHHOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJOKEHUN U TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHOM MPOrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeil porpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[IporpaMmMa 10 (uU3MKE Ha YpOBHE OCHOBHOIO O00IIEro oOpa3oBaHUs
COCTaBJIEHa HAa OCHOBE TOJOKEHUH U TpeOOBaHWI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON paboyeit mporpaMMbl BOCTIUTAHUS U
KOHIICTIIIUHU TIpenoAaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMIO H3Y4YCHHS
bu3MKu Ha NEATeNTbHOCTHOM OCHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanmsanuu TpeboBanmii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM pe3yabTaTaM O0ydeHHs, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMUsI.

[IporpamMma no (u3mKe ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuaa
1o rogaM o0y4yeHus (1o Kjaccam), MpeAsiaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEeHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJIEpKaHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIuXCsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENbIO0 OKa3aHUS METOJUYECKOU
MIOMOIIIH YYUTENIO B CO3/IaHUU paboueii mporpaMmbl IO y9eOHOMY TPEMETY.

®u3zrka SBISAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
OpEeIMETOB, MOCKOJbKY (PU3MUECKHEe 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
ABIICHUHM, W3y4aeMbIX XUMHUEH, Ouonoruer, acTpoHOMHUEH © QUIUUECKOU
reorpaduell, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI) KapTUHY MHpa,
npenocTaBisieT HaubOosee sCHble O00pa3lbl MPUMEHEHHUS HaydyHOrO METoja
MO3HAHMSI, TO €CTh CII0CO0A MOyUYEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa U3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢Qusukum Ha 0a30BOM ypOBHE MPEAIONAracT OBJIAJCHHE
CIIEYIOMMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH E€CTECTBEHHOHAYUYHYIO
IPaMOTHOCTbD:

e HAyYHO OOBSCHATH SIBJICHMUS,

e OILICHHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPHIPETUPOBATh JAHHBIC M HCIIOJIL30BaTb HAYYHBLIC [10Ka3aTCIbCTBa
AJI TIOJTYYCHHA BBIBOIOB).

enn wusyueHus ¢GU3UMKKM Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
olpenenieHbl B KOHIICTIIMM TpenoAaBaHus ydeOHoro mpenmera «Dusuka» B
oOpa3oBaTeibHBIX opraHu3ammsx Poccuiickoit @exnepauuu, pean3yroMMX
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

Henwn n3ydenust Gpu3nuKu:

NpUOOpETeHHEe HMHTEpPeca W CTPEMIICHUS OOydJalomuxcs K HaydYHOMY
U3YUCHHUIO MPHUPOJBI, Pa3BUTHE WX HHTC/UICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

pa3BUTHE IPEICTABICHUA O HAYYHOM METOJC MO3HAHMS U POopMUPOBaAHHUE
UCCIIEZIOBATEIHLCKOTO OTHOMICHUS K OKPY KAIOIIUM SBJICHUSIM;
(dbopMupOBaHHE HAYYHONO MHPOBO33PEHHS KaK pe3yjabTaTa H3y4YCHHS
OCHOB CTPOCHHMSI MaTepuH U (HyHIaMEHTaIbHBIX 3aKOHOB (PH3HUKHU;
(dopMupoOBaHUE MPEACTABICHUH O poyM (U3WKHU IS PA3BUTHSA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  MPEACTaBACHHUA O  BO3MOXHBIX  cdepax  Oymyiei
poheCCHOHATIBHON ACATEIbHOCTH, CBA3aHHON ¢ (PU3UKOM, ITOATOTOBKA K
JaJIbHEHIIIeMy O0yUEHHUIO B TOM HalpaBJICHUH.

JlocTkeHne 3TUX Leied mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
ob1iero oopazoBaHusl 00eCEUNBAETCS PEIICHUEM CIIEAYIOIUX 3aau:

npuoOpeTeHre 3HaHWM O JMCKPETHOM CTPOEHMHU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

nproOpeTeHNEe YMEHUW OIMUCHIBATh U OOBSCHATH (PU3UYECKHE SBICHHS C
UCTOJIb30BaHUEM MOTYUYCHHBIX 3HAHMUIA;

OCBOGHHE METOJOB pEUICHUs NPOCTEHIINX pacyeTHbIX 3aJady ¢
UCTIOIH30BAaHUEM buzngecKux MO/JIENEH, TBOPYECKHUX u
PaKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOII0IaTh IPUPOIHBIC SIBJICHUS U BHITIOIHATH OTBITHI,
nabopaTtopHbie pabOThI W AKCHEPUMEHTANIbHBIC HCCIICIOBAHUSL  C
UCTIOIh30BAaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

OCBOEHHUE MPHUEMOB paboThl ¢ MHpOpMaIel PU3NIECKOro CoMepKaHus,
BKJIFOUYasi MH(OPMALIHIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKU, aHATIU3 U
KPUTHUYECKOE OlIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO CcO cpepamu mpodeccuoHATBHON ASSITENFHOCTH, CBI3aHHBIMU
C (u3MKOH, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.



OO6uiee yncI0 4acoB, PEKOMEHAOBAHHBIX ISl U3y4YeHUsl PU3UKU Ha OA30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Hejieno), B 8 kiacce — 68
gacoB (2 uaca B Hemento), B 9 kmacce — 102 waca (3 waca B HeAEIN).

[Ipennaraemsiii B mporpamMmMe mo ¢Gpu3MKe MnepedyeHs JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIIbHBIM, YUUTEIh JIETAeT BHIOOP MPH MPOBEACHUHU
7a00paTOpHBIX PabOT W OIBITOB C YYETOM HWHAMBUAYAJIBbHBIX OCOOCHHOCTEH
o0yJaronuxcs, CIMCKa SKCIEPUMEHTAIBHBIX 3aJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOT'0 TOCYJapCTBEHHOTO 9K3aMEHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA

7 KIIACC
Du3uKa U €€ posib B IO3HAHUM OKPY:KaOLIero Mupa.

®usuka — Hayka O mnpupoze. SBieHus npupoapl. PU3NYECKUE SBICHUSA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BeNMUMHBL. M3MmepeHue Qu3anyeckux BenuyuH. Puznyeckue
npubopsl. [Torpemnocts n3mMepennii MexayHapoaHasi cUCTeMa €IMHMII.

Kak ¢usuka u [pyrue ecTecTBEHHbIE HAayKd U3Yy4aroT IPUPOLY.
EcTtecTBeHHOHAy4YHBI METOJ] TMO3HAHWA: HAOINIOJIEHWE, TMOCTAHOBKA HAYYHOT'O
BONPOCA, BBIJIB)KEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE THIOTE3, O0BICHEHHE
HabmonaeMoro apienus. Onucanue GU3NUeCcKUX SBICHUN C TOMOIIBIO MOJIEei

Hemoncmpayuu.

1. MexaHM4YecKre, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBIICHHUSI.

2. ®usnueckue MpuOOPHI U MPOLEAypa NPSIMbIX WU3MEPEHUN aHAJIOTOBBIM U
U(PPOBBIM TPUOOPOM.

Jlabopamopnuie padbomost u onvimet.

1. OmnpeneneHue EHbI JIeTCHUs KaIbl H3MEPUTEIBLHOT0 Mpubdopa.

2. M3MepeHue pacCTOSHUMN.

3. M3mepenne o0bEMa XKHUIKOCTH U TBEPAOTO TETA.

4. OnpeneneHue pa3MepoOB MAJIBIX TEIL.

5. W3mepenue temiieparypbl NpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpA H
JaTYUKa TEMIEPaTyphl.

6. IIpoBenenue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIILHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

IlepBoHayaIbLHBIE CBEICHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasMepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBxenne dactul BemlectBa. CBS3b CKOPOCTH JBWKEHUS YaCTHUI[ C
Temmeparypoil. bpoyHoBckoe aBwxenue, nuddys3us. BzammonercTBue uacTuil
BEIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUIKOCTEW U TBEPIBIX
(KpucTayuMueckux) Ted. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX U MX aTOMHOMOJEKYJSpHBIM CTpoeHueM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBHIKECHHUS.

2. Habmonenue nuddyszun.



3. HaOmonenue ~ siBneHud,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuaMeTpa aromMa METOAOM psSAOB (C  HCIONb30BAaHUEM

dotorpaduii).

2. OnpIThI O HAOTIOAEHHIO TETIJIOBOI'O PACIIMPEHUSI Fa30B.

3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUS.

JBU:KeHMEe U B3aMMOJeiiCTBHE TeJl.
Mexanudeckoe ABMkeHUE. PaBHOMEpHOE U HEpPaBHOMEpPHOE JIBH)KECHHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JABWKEHHUH. Pacuer mytu u
BPEMEHU JIBUKECHUS.
SIBnenue uHepuuu. 3aKOH WHepUuU. B3auMopeicTBue Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BH)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[ImoTHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€OUHULIC
o0beMa BEIECTBA.
Cwia Kak xapakTepuCTHKa B3auMoAeHCTBHs Tesl. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepenne cuiibl ¢ MOMOIIBID AUHAMOMETpA. SIBICHHE TSATOTEHUS U CUJa
TsokecTH. Cujia TSKeCTH Ha Apyrux raHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHoxencTByromas cuin. Cuna TpeHUs.
TpeHue CKONMbKEHUs U TPEHHE MOKOos. TpeHue B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHMUECKOT O ABMKEHUS Tela.
2. H3mepeHne CKOPOCTH NPAMOIMHENHOTO JBHKECHMUS.
3. HaGnronenue siBieHUs HHEPLIUH.
4. HabmroneHue n3aMeHeHus: CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE MacC 0 B3aUMOJEUCTBUIO TEN.
6. Cio)KeHue CWII, HallpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBIKEHMS (LIapHKa B KUIAKOCTH,
MO/JIENH AJIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajiee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXEHHsS OpycKa WM IIapuKa o
HAKJIOHHOW IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, JAEMOHCTPHUPYIOIIAE 3aBUCUMOCThH pacTsbKeHus (medopmarun)
IPYXUHBI OT TPUII0KEHHOW CHJIBI.

5. OnbITL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIB)KEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JaBjieHne TBEPABIX TeJl, *KUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHbIIICHUSI U YBEIUUEHUS JaBiieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJIEHUsl raza OT oObema, TeMmmeparypsl. I[lepenaya naBieHus

TBEPJbIMU TEJIaMH, KUAKOCTAMH W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe gamieHue. [IpuumHbl CymecTBOBaHUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jemoncmpauuu.

o vk w N e
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3aBUCHMOCTH JIaBIICHUS Ta3a OT TEMIIEPaTYPHI.

[Tepenava maBiICHUS KUIKOCTHIO U Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuaeckunii nmpecc.

[IposiBnenue neicTBust aTMOC(HEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa MOTpPYKEHHOW YaCTH
TEJa ¥ IIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIKMBAOIIECH CHJIBI BECY BBITCCHCHHOM KHUIKOCTH.
YcnoBue maBaHus TeIl: IJIaBaHUE WM TIOTPY)KEHHE Tel B 3aBUCUMOCTH
OT COOTHOIIEHHUSI IUTOTHOCTEH TeNa U KUAKOCTH.

Jlabopamopnsie padbomost u onvimet.

1.

NccnenoBanne 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHrue  BBITAJIKUBAIONIEH  CUJIbI, JEWCTBYIOIIEH Ha  Tejo,
MOTPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIECH CUIIbL, IEMCTBYIOIIEU HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

OneIThl, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI,
NEUCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT OOBEMA NOrpy:KEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJAKH H
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

PaGora 1 MOIITHOCTH. JHEPrus.
MexaHuueckas pabota. MOIIHOCTb.
IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio

paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



«3osioToe mpaBuwio» MexaHukH. KoadduimeHt mnone3Horo aelcTBus (nanee —
KIIMT) mpocthix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernyeckas W IIOTEHUMAIbHAs JHEPIHs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. M3zmepenue KIIJI HaKIOHHOM IUTOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

TennoBblie ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSPHO-KUHETUYECKOU TEOPUU CTPOCHUS
BellleCTBA. Macca W pa3Mmepbl aTOMOB M MOJIEKYJd. OmnbIThl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObsICHEHHE CBONCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JBHXKCHUS
yactull. BuyTtpennsisi sHeprusi. CnocoObl U3MEHEHHUSI BHYTPEHHEH SHEPIuu:
TeIionepeaadya u COBEpLICHUE paboTHI. Buasr TEIUIoNEepeaaym:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEHHWE TemioBoro Oamanca. IlmaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAS TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEII0Ta CTOPaHUSL.

[Tpunmuner pabotel TeroBbix naurareneit KIIJ[ temmoBoro nBuraress.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie pabomoul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPBIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruuM Tella B pe3ysibTaTe
TerIonepeaavyy U padboThl BHEITHUX CHJI.

HccnenoBanue siBI€HUS TEIIOOOMEHA IMPHU CMELIMBAHMM XOJOJHOU H
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHOU TEIOEMKOCTH BEIIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

DJIeKTpUYecKre 1 MArHUTHbIE SIBJICHHS.
Onektpuzauus Ten. J[Ba pona 3JIEKTpUYECKHUX 3apsiioB. BzaumopnercTBhe
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTH  CHIJIBI  B3aUMOJICMCTBUS

3apsHKEHHBIX TET OT BEJTUYUHBI 3apSAJI0B U PACCTOSTHUASI MEXKIY TEIAMH).
Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpudeckoro mnois. [lpuxuun
CYNEPHO3ULIUU IEKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM U JOUARJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ConpoTruBieHHE TPOBOJHUKA. Y AEIBHOE COMPOTHUBJIIEHUE BellecTBAa. 3akoH Oma
o yyactka nenu.  [lociemoBarenbHOE W MapajlielIbHOE — COCIUHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DIIEKTPUUECKUE LIETTH U MOTPEOUTENH IEKTPpUUECKoil 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTositHHBIE ~ MarHuTHl.  B3auMopaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHoe 1osie 3eMJId U €ro 3Ha4eHUe IJId )KU3HU Ha 3emiie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUraTeNlb IMOCTOSHHOIO TOKa. lCMonb30BaHUE SIEKTPOJABUraTeNied B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOsI MOJTyYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DIIeKTpHU3aLHs TEN.
JIBa poa 3JIEKTPUYECKUX 3apsA/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MogaenupoBaHue CUIOBBIX JIMHUM 3JEKTPUIECKOTO OIS
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHne 371eKTpUUEeCKOro Hanps>KeHUSI BOJIbTMETPOM.
. PeocTtar u Mara3uH COIpOTUBIICHUMN.
. BzaumogenicTBrEe OCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOJMIONEHUIO DJIEKTPU3AIMU Tel MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre AeHCTBUS DJIEKTPUUYECKOTO TMOJISI HA TPOBOJHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3mepenune u peryinnpoBaHnue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TMPOBOJHMKA OT €ro JJUHBI, IUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU  TMOCIEN0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mjig CWiIbl TOKa IMPU MHapaJLIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTop.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEUHEHUH U Pa3/AeIICHUN.

UccnenoBanne neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI  B3aMMOJIECUCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. ONBITBI TIO HUCCIEAOBAHUIO SIBJICHUSA HJIEKTPOMArHUTHOM WHAYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Mexannuyeckue siBJICHUSA.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHOMeEpHOE npsiMonnHENHOE NBHKEHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe JBHKeHue. (CBOOOIHOE
nagenne. OneITe! [ amnies.

PaBHoMepHOe nBIKEHHE 1O OKpyx)HOCTH. [lepuon u vactora oOpareHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTtona. Bropon 3akon Hetorona. Tperuii 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHUS MOKOsI, IPYTHE BUbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgeHus. Jpuwxenue mnaner Bokpyr Connma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOYKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. L{eHTp TshkecTn.

Nmnynec Tena. M3menenne mMnynbca. Mmnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
TpeHus. CBsi3b HEpruu U padboThl. [loTeHIManbHass SHEprUs Teaa, MOJHIATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUU.

Hemoncmpauuu.

1. HaGnrongeHue mMexaHW4YeCKOro JBHIKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HabGmtonenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUU TElL.

HN3meneHue Beca Tena npu yCKOPEHHOM JIBUKEHUM.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU MPU IBUKECHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBWKCHUS IIAPUKA U TEIEKKH.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUS Opycka WM JIBUKECHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TMYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JIBHKEHUU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJIBHIKHOTO U MOJABUKHOT'O OJIOKOB.
11. M3yueHue 3aK0Ha COXpaHEHUs SHEPTUMU.
MexaHuveckue KoJae0aHUs U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MareMaTu4eCKUil U NPYKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU TIPH KOJIEOATEITHHOM JIBIKCHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJIHBL. (CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHbie ©
IIOIIEpEYHbIC BOJIHBL. JlIMHA BONHBI M CKOPOCTH €€ PaCHpOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxenue 3Byka. MHpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaOmronenue kxosje0aHHMM Tel IOJ AEUCTBUEM CUJIBI TSHKECTH U CHJIBI
YIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGntonenue BRIHY)AE€HHBIX KOJI€OaHMIl U pe30HAHCA.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTo
MasITHUKA.

2. Ompezenenue 4acTOThl U IEpHoja KoieOaHUl MPY>KUHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TIEpHO/a KOJIEOAHUN MOJBEIMICHHOTO K HUTH
rpy3a OT JJVHbI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHoIa KojiebaHUN MPYKUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpHO/a KOoJeOaHWil Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
JJIEKTPOMATHUTHOE T0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJie.  DJeKTpoMarHuTHole  BoiHbL.  CBoiicTBa
AJEKTPOMArHuTHbIX BOiH. [llkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOJHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIBHOTO

TenedoHa.
CaeToBbI€ SIBJICHHS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE
pacnpocTtpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxkenue cBera. [Lnockoe
3epKajio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lICMnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon onyueir B nuH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
NATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel HpioTona. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. J(ucmepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOLIBIO JIUH3.

[Tpuniun aeictBus doToammapata, MUKpPOCKOIA U TEJIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBHCUMOCTH YIUVIA OTPAKEHHUSI CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapaKTepuUCTUK U300pa)KEeHHUs MPEAMETA B TUIOCKOM 3epKalie.
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3. I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH YyTJia IIPCIOMIICHUS CBCTOBOI'O Jyda OT YIJid
MMaacHUs Ha rpaHUIEC «BO3AYX—CTCKIIO».



4. TlomyueHnue u300pa>keHHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHOPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJAEHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

KBanToBbBIC AIBJICHHUS.

OmneiTel Pe3zeppopna v mimanerapHas mozgenb atoma. Mogens atoma bopa.
HcnyckaHue u nornouieHne cBeta aroMoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CTpoeHUe aTOMHOIO
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespanienus. [lepuon momypacmnaaa aTOMHBIX SAEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX fAnep. CBsA3b Macchl W dHEprud. Peakiuuu cuHTe3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JINYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsinyyeHus NpupoaHbIX MUHEPAIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnemoBanue TpEKOB: M3MEPEHHME DHEPIMM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPHTEILHO-0000 1A NI MOTYJIb.

[ToBTOpUTENBHO-0000AOMNKA MOAYJIb MIPEIHA3HAYEH I CUCTEMATHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MIPU U3YYEHUU BCETO Kypca (PU3MKH, a TAaKXKe JJIs MOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke g 00ydJaroIuxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy n3ydeHUn JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX OOECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopMmupyercs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHATH (PU3HMUECKUE
SBJICHUSI, TPUMEHSS TMOJY4YEHHBbIE 3HAaHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTb M HAYYHO OOBSICHITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIIEA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAYYHBIE OCHOBBI HAaMOOJEe BAXHBIX OCTHKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, MPAKTUYECKOTO UCIOIb30BAHUS PA3IUYHBIX MCTOYHHKOB
SHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILICHUS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPTHH.

Kaxngas wu3 TeM [aHHOrO MOOyJs BKIKOYAET JKCHEPUMEHTAJIbHOE
uccienoBaHne o000Iarmero xapakrepa. Moayiab 3aBepliaeTcsl MpPOBEAECHUEM
JTUArHOCTUYECKON M OLIEHOYHOU paboThl 32 KypCc OCHOBHOT'O 0011ero o0pa3oBaHusl.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢pu3nku HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANPABICHO

Ha JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPHOTHYECKOT0 BOCIIUTAHMS :

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOro0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAUYNMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKECHUM
bu3HKY;

- OCO3HAHWE BAXHOCTH MOPAJIbHO-3THUYECKUX NPUHLUIOB B JEITEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUATHE ICTETHUYECKHX KAa4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAHHWE IIEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4yHOH J10003HATEIBLHOCTH, MHTEpeca K HCCIeA0BaTEIbCKOM
JIEATENBHOCTH;

S5) ¢opmMupoBaHusT  KYJbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHHME IIEHHOCTH Oe€30macHoro ooOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI 0OE30MaCHOTO TOBEICHHS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OO0OpPY/OBAHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(opMHUpPOBAaHHOCTh HaBBbIKA peQUICKCUM, TPU3HAHUE CBOCTO MpaBa Ha
OITMOKY M TaKOTO )K€ MpaBa y IPYroro 4eloBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTMBHOE y4YacTHE B PEIICHUM NPaKTHUUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, Tropoaa, Kpas) TEXHOJIOTUYECKOH W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIE U (PUINIECKHUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOPECCUil, CBI3aHHBIX C (UZUKOM;

e 7)3KO0JIOrHYECKOT0 BOCIIUTAHUA:

e - OpHUEHTAlUS Ha NPUMEHEHHE (UBMYECKUX 3HAHUU Ui pelieHus 3a7ad B
007acTH OKPYKAIOIIEeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00ATBLHOI'O XapakTepa HKOJOTMUECKHUX MpOoOIeM M MyTel ux
pelieHus;

e §8) ajanTanuM K M3MEHSIIOIIMMCS YCJOBHMSIM COIHAJIBHOM M MPUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUM TPU BHITIOJTHEHUU UCCIEAOBAHUNA U
NPOEKTOB (PU3MYECKOM HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUAM
APYrUX,

e - TIOBBIIIEHWE YPOBHS CBOEW KOMIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NeSATEeNIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM uucie HopMyaupoBaTh
U7ieH, MOHSATHUSA, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEHN B 00JacTH
buzuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MNPUOOPETEHUHM HOBBIX (PU3UUYECKHUX
3HAHWM;

e - CTPEMJICHHE aHAJM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIbI, 00IECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NYECKUX 3HAHUM;

e - OIICHKA CBOUX JEUCTBUM C YYETOM BIUSHHUS HAa OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBoeHMsI mporpaMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaromierocsi Oyayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCaJbHBIC  Y4YcOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATH M XapaKTEpU30BaTh CYIICCTBEHHbIC MPU3HAKH OOBEKTOB
(stBNIEHUN);



yCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JJIS
000O0IIIEHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SIBJICHUM U TPOIIECCOB, JIENaTh BBIBOJbI C UCTIOJIb30BAHUEM JIETYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHoco0 pemieHus y4eOHOM (u3nyeckon
3a/lauyu (CpaBHEHHE HECKOJIbKMX BapUAHTOB peElIeHHs, BbIOOp Hambosee
HOJIXOSIIEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbCcKue 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil DKCMEPUMEHT, HEOONbIIOE WCCIEAOBaHUE (PU3UUECKOTO
SIBJICHUS;

OLICHUBaTh HAa TMPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpMaILHIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WM KCIIEPUMEHTA;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3UUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATH MPEANOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

NPUMEHATH Pa3IMYHbIC METO/bI, HHCTPYMEHTHI M 3alpOChl MPH IMOUCKE 1
orOope WH(POPMAIIUM WA NAHHBIX C YU4E€TOM MPEIOKEHHON YydeOHOM
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM IIPE/ICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIlaeMbie 3aqadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB JTaOOpPaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTAEMON TEMBI U
BBICKA3bIBaTh WJIEW, HAIlEJICHHBIC HAa pEIICHHWE 3aJaddl M IOAJep KaHue
0J1ar0’KeIaTeIbHOCTH OOIIEHUS

COTIOCTABIISATh CBOU CYXACHUS C CYXICHHSIMHU JPYIHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3ININe M CXOJICTBO MO3UIINIA;



BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO MPEJCTABIATH PE3YIbTATHI BHIIOIHEHHOIO (PU3UUECKOIO OMBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HCIOJB30BaTh  IMpPEUMyIlecTBA  KOMaHAHOM U
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

NPUHUMATh LIEJIM COBMECTHOW JAESTENIbHOCTH, OPraHU30BBIBAThH JEHCTBHUS
no e€ JOCTIKEHHMIO: pAacHpelensTh pPOiH, OO0CYKIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBITNOJHSTH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPpaBJIEHUIO W KOOPJIWHHUPYS CBOM JEUCTBHUS C JPYTUMHU
YJICHaMHU KOMAaH/]Ibl;

OLIEHMBATh KadyeCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPUSIM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIABIIATH HpO6J’IeMLI B ) XU3HCHHBIX H y‘Ie6HHX cuTyanusix, Tpe6yfoumx
JUIs1 perieHus: GU3NYecKuX 3HaAHUM;

OPHUCHTHUPOBATHCA B Pa3INYIHbIX moaxodax IMPUHATHUA pGHIeHI/Iﬁ
(MHAMBUyaIbHOE, TPUHATHE PEIICHUS B TPyIIe, NPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATCIIbHO COCTABJIATH aJITOPHUTM PCUHICHUA (1)I/ISI/I‘IGCKOI71 3a1a4u UJiIn
IJ1IaHa HUCCICAOBAHHUA C y‘IéTOM HMCIOIIMUXCA PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEMN, apryMEHTUPOBATH IPEJIaraéMble BApUaHThI PELLICHUN;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJICKBAaTHYIO OIICHKY CUTYallUH W TIpeyiaraTh IiaH €€ U3MECHCHUS,
OOBSACHATHh NPUYMHBI  JOCTHOXKEHUS  (HEJOCTHXKEHHUS) PE3YJIbTaTOB
NEATeNIbHOCTHU, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JCATEIHHOCTH (B TOM YHUCJE B XOJ BBITIOJHECHUS
(U3UYECKOTO  HCCIECMOBaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, HM3MCHMBIIUXCS CHUTYyaIlMd, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIVX TPYAHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YJIbTATA LICJIM U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JPYroro uyejoBeKa B XOJE CIopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATH CBOE MPABO HA OMMOKY MPH pErieHUN (PU3UIECKUX 3a/1au WU
B YTBEPKACHHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ TIPaBO JPYToro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHIiy o0yuenust B 7 kjacce mpeMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONB30BaTh  TOHATUA: (PU3MYECKHME M  XUMHYECKHUE  SBJICHUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYeCKOoe [BIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPaeKTOpHUs, pPaBHOACHCTBYOIIAs
cuia, nedopManus (ympyras, MJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOINECS COCYIBL;

paznuuath sBieHus (auddysus, TEIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEpPaBHOMEPHOE  JBW)XXEHHE, HWHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHUs, Tepenada [aBjieHUsT TBEPABIMU TellaMH, XUIAKOCTAMH U
razamy, arMochepHoe JaBJieHWE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKOW IHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOKMCTB W Ha
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PH3UUECKOE SIBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUN B
OKpY’)KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
NPUMEPHI JBWKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW W HEXHBOMU
NpUpoJie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIMSIHUE
aTMoc()EepHOro JaBJEHUS Ha *KUBOW OpraHU3M, IJIaBaHHUE PbIO, pblyaru B
TeJe YeloBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NUYECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
¢duzuyeckre BENUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJla YIPYTOCTH, CUJIA TSXKECTH, BEC
Telna, CWiIa TpeHus, JaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKUBAIOIIAS CUJIa, MEXaHWueckas paboTa, MOUIHOCTh, IUJIEYO CHIIBI,
MOMEHT CWIbl, KOI(P(GUIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHAsl JHEPrus), MpPU OMHMCAHUH TPABUIBHO
TpakToBaTh  (U3MUECKHH  CMBICH  HUCHOJNB3yEeMBIX  BEIWYWH, UX
00O3Ha4YeHUsI W EIUHUIBI (U3NUECKUX BEITUYWH, HAXOIWUTHh (POPMYIIHI,
CBSI3bIBAIOIINE JIAHHYIO (DU3UUYECKYIO BEIUYMHY C JIPYTMMU BEIUYMHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS W TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUs CUl (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MPaBWJIO paBHOBECHUs pbluara (OJoka),



«30JI0TO€ TPABWIJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOu
DHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKoHa W
3alUCBHIBATh €r0 MATEMATHUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SABIICHHUSI, IPOLECCHI U CBOKMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3Y4EHHBIX CBOWCTBA (PU3UUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayu B 1—2 JEHCTBUA, HCHOIb3YysS 3aKOHBI U
dbopmMyIbl, CBsA3BIBaIONINE (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalW3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJIMYMHBI B (DOPMYJIBI M MPOBOAUTH PACU€Thl, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOJUMBIE /Ui pEUIeHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD
MOJTY4eHHOU (PU3UYECKOM BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXKHO PEMHUTh HOpPH MNOMOLIU
(U3HYECKUX METOA0B, B OMMCAHUM UCCIIEI0BAHUS BBIEIAThH IPOBEPIEMOE
npeanonoxenue  (TUoTesy),  pazidyaTh W MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yNbTaT, HAXOAUTh OIMMOKU B XOJAE OIbITa, JeJaTh
BBIBOJIBI 11O €T0 PE3yJIbTaTaM;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
buznueckKux CBOICTB TeN: dbopmynupoBaTh IpOBEpsEMbIC
IPEINON0KEHUs, COOUPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyA0BaHMUS,
3aMUCHIBATh XOJ1 OMbITa U (HOPMYJIUPOBATH BBHIBO/IBI;

BBINIOJIHATh MpPSMble H3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CWJIBl M TEMIEpaTypbl C MCIHOJIb30BAHMEM aHAJIOTOBBIX U
u(pOBBIX TPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NTPHOOPOB ¢ YUIETOM
3aJJaHHOW aOCONIOTHON MOTPEITHOCTH U3MEPEHHIA;

MIPOBOUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHON (PU3UUECKON BETMUUHBI OT
JIPYrol C HCMONb30BAHUEM TMPSMBIX HW3MEpPEHUN (3aBUCHUMOCTU IIYTH
PAaBHOMEpPHO JIBUXKYILIETrOCs Tela OT BPEMEHU JABWIKEHHS TeJa, CHIIbI
TPEHUS CKOJIbXEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEN, CHUIIbI
YOPYrOCTA OT Y/UIMHEHHS MPY>KUHBI, BBHITAJIKUBAIOIICH CUJIIBI OT 00BbEMa
NOrpY>KEHHOM YaCTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TENO, YCIOBUN
IUIaBaHUsl TeJ, YCJIOBUM paBHOBECHs pbluara U OJOKOB), y4acCTBOBaTh B
IUTAHUPOBAHUM Y4eOHOrO0 HCCIIEIOBAaHUSA, COOMpAaTh YCTaHOBKY W
BBITIOJIHATh W3MEPEHHUS, CIeNys NPEII0KeHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUMX BEIUYMH B BUJE



NPEAJIOKEHHBIX Ta0MuI W TpaduKoB, AeNaTh BBIBOJBI MO pe3yibTaTam
UCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEUIECTBA KUAKOCTH M TBEPAOrO Tela, CHJIa TPEHUS CKOJIbXEHMUS,
JaBJIEHUE  BO3/yXa, BbITAJIKMBAIOIIAs  Cuja, JEHCTBYIOLAs  Ha
HOrpyXEHHOE B KHUJIKOCTh Te€J0, KO3((UUMEHT IMOJIE3HOro JEHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPEIOKEHHON HWHCTPYKIUU: TpU
BBINIOJIHEHUN HW3MEPEHHI COOMpAaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY M
BBIUMCIISITh 3HAYCHNE NICKOMOW BEITUYMHBI,

COOMIOZIaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JUHAMOMETpP, COOOIIAOIIMECS COCYIbl, OapomeTp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapaKTepu30BaTh MPUHIMMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOICTB C ONOPOM HAa HX ONUcCaHud (B TOM 4YHUCIE:
NOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THAPABIMYECKHA Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, aApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX ABJICHUA M HEOOXOAUMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  HMHPOpPMAIMIO O  TIPHUMEpax)
NPAaKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEIHEBHOU
XKU3HU JUJIs oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbS M COOJIIOJACHUS
HOPM 3KOJOTHYECKOT0 MOBEACHUS B OKPY>KaIOILIEH Ccpejie;

OCYILIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE HUMEIOIINXCS
3HaHUH © TYyTEM CpaBHEHUS pa3IWYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEJI0OCTOBEPHOM;

MCIOJIb30BaTh NP BBIOJHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
IUTEpaTypy  (PU3NYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypchl cetu MuTepHer, BianeTs npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOLIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMAIMK (U3UYECKOTO COAEPkKaHUs, B TOM
yuciae MyOJaMYHO JenaTh KpaTKHe COOOUICHHSI O pe3yibTaTax IMPOEKTOB
WIH Y4eOHBIX HCCIENOBAaHUM, NPU H3TOM TPAMOTHO HCIOJIB30BAThH



U3YYCHHBIM TOHATUHHBIM amnmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALUEH;

IpPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIENOBAaHUM pacnpenensirb
00s13aHHOCTH B TpyNNe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMH,
CIEINTh 3a BBINOJIHEHWEM IUJJaHA JCHUCTBHUM, aJEKBaTHO OLICHHUBAaTh
COOCTBEHHBI  BKJIAJ B  JCATENBHOCTb  TIPYMIbI,  BbICTpPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJECHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K xoniy oOyuenus B 8 ki1acce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsl, IIEKTPUUYECKOE 0JIE€, TPOBOJIHUKA
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJEHCAIusl, IUJIaBJIEHUE, KpUcTajuin3anus (OTBEpACBaHUE), KHUIICHUE,
Teronepeaaya (TerIoNpPOBOAHOCTS, KOHBEKIIHS, U3IIy4eHuE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJSl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsE UHIYKIIHS)
M0 ONUCAHMID MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SBICHUW B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUIAPHbIE SIBICHHS B MPUPOJE,
KpUCTAJIbI B mpuponae, uznydeHue CoJiHIIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUYECKHE
ABJICHUA B aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpedd MOoI0COB, POJIb MAarHUTHOT'O MOJS MJi KU3HU Ha
3emuie, MONSIPHOE CUSHUE, IPU ITOM MEPEBOJIUTH NMPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUSI, UCTIOIb3Ys
busnyueckue BEIUMUMHBI (TEMIIEpATypa, BHYTPEHHSISI YHEPTHUsl, KOJIUYECTBO
TEIJIOThI, yJEJIbHasl TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MAaIllMHbI, OTHOCUTEIbHAS BIIAXXHOCTb BO3/lyXa, JJIEKTPUUYECKUHN 3apsi,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSIKEHUE, COINPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBJIEHHME  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABMIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKOM TEOPUHU
CTPOEHUS BEIECTBA, MPUHLMUII CYNEPHO3UIUN NOJEeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsa, 3akoH OMma JJ1s yJacTKa 1enH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATHh (PU3NYECKHE MPOLECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 jorndeckux
1aroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHI,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemarb pacy€THble 3ajadyd B 2—3 JEHCTBHs, HCIOJIB3YysS 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalIu3a
YCIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX [UIsl  pelIeHHus 3a7adyd, BBIOMpPATh 3aKOHBI U (QOPMYIIHI,
HeoOXOoAuMblEe il €€ pelleHus, NPOBOAUTh PACUETHI U CPABHUBATH
NOJyYE€HHOE 3HaYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPBIE MOXKHO PEMHUTh NOpH MNOMOLIU
(bu3MUEeCKUX METOAOB, MCIONb3YS OMHCAHUE HCCIENOBAaHUSA, BBIJCIAThH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLECHUBATh IMPAaBWIBHOCTh IOpsJKa
IIPOBENICHUS UCCIIEA0BaHUS, 1€TaTh BBIBOJBL;

IPOBOJAUTH OMBITBI 1O HAOMIONECHHUIO (PU3NYECKUX SBJICHUUA WIH
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLECCa OCThIBAHUS U
HarpeBaHusl TMpPU H3IYYEHHH OT I[BETa H3JIydarolled (morjomaroniein)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHSI BOJbI OT TEMIEPATYPbl KUAKOCTH H
wionaau €€ IOBEPXHOCTH, JJIEKTpHU3alus Tel U B3aUMOJICUCTBHUE
NIEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IOCTOSHHBIX MarHUTOB,
BHU3yaJu3allksl MarHUTHBIX TIOJE€H IIOCTOSHHBIX MAarHuTOB, JIEHCTBHS
MAarHuTHOI'O TMOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJEKTPOMArHUTA,



CBOMCTBA dJEKTPOJBHUrareisi TIOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MpOBEpsAEMbIE MPEANON0KEHHs, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSIMbIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPSDKEHHs] C HCIOJIb30BAHUEM
aHAJIOTOBBIX TMPHUOOPOB M JATYMKOB (DM3MUECKUX BEIUYWH, CPABHUBATH
PE3YIbTATHl U3MEPEHUM ¢ YIETOM 3aJJaHHON a0COIOTHOM ITOTPEIIHOCTH;
MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEIIMUUHBI OT
JIpYyrol C  HUCHOJb30BaHUEM TMPSAMBIX  M3MEpPEHUM  (3aBUCUMOCTD
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeIbHOTO CONPOTHUBIICHHUSI BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO Yepe3 TMPOBOAHUK, OT HANpsHKEHUsT Ha TMPOBOJHHKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbHOTO M  MapaJyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHHUs, CIenys NPEIIOKCHHOMY IUIaHy, (puKcupoBaTh
pe3ynbTaThl TOJYYEHHOM 3aBHCHUMOCTM B BHUAE TaONHI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUs (PU3MdYecKux BeIMUuH (yaelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATH W3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAUCHHUE BEJIMYNHBI,

coOMI0aTh MpaBuila TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1adopaTopHbBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONucaHus (B TOM YHCIIE:
CHUCTeMa OTOIUIEHHUS TOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUYECKOM DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HArpeBaTENIbHBIE AIEKTPOIPUOOPHI (MMPUMEPHI), ANEKTPUUECKUE
MPEAOXPAHUTEIH, SIIEKTPOMATHUT, SJIEKTPOJBUIaTeNb MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3NYECKUX SIBICHUI U HEOOXOIUMBIE
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOWCTBA M U3MEPUTEIbHbIC
npuOOpbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUJKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JABUraTelIb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbI JJIEKTPUYECKHUX
LENel ¢ MOCAeq0BaTEIbHBIM U MapajulelIbHbIM COEAUHEHHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAUYCHHMSI DJIEMEHTOB JICKTPUUECKUX IICTICH;



NPUBOJNUTH  MpUMEphl  (HAXOAUTh  MHGMOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUH B TIOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBBSI W COOJFOJACHUS
HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIIEH Cpesie;

OCYIIECTBJISITh TMOMCK HHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HMH(POPMAIUIO, KOTOpas
SIBJISICTCS IPOTHBOPECUYNBOM WITH MOYKET OBITh HEJIOCTOBEPHOM;
MCIOJIb30BaTh MPHU BBITIOJIHEHUH yYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3NYECKOro  COJEp)KaHUs, CHPAaBOYHBIE MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BiaaeTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIECHUS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
COMCp)KaHMs, B TOM UYHCJIE MYOJIHMYHO TIPEICTABIATh PE3yIbTaThI
MPOEKTHOW WJIM HMCCIIENOBATEIbCKON NEATETbHOCTH, MPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA anmapar Kypca (Qu3ukw,
COMPOBOKIIATh BHICTYIUICHHE MTPE3CHTAIINCH;

NPY  BBIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCICAOBAaHUN (HU3UICCKUX
MPOLIECCOB pPACTPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBITIOJTHEHUEM IUTaHA JACHUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OICHWBATh COOCTBEHHBIH BKJIAa B
JeSTEeNHHOCTD TPYIIHI, BEICTPAUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K koH1y o0yueHus B 9 kjiacce rmpeMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHUM:

UCIIOIb30BaTh TOHSATHS: CUCTEMa OTcuéra, MaTepuajgbHas TO4YKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NIBIKEHMS, JedopMarius
(ympyrasi, mnjacTayeckasl), TpPEHHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTb M NEPETPY3KH, LIEHTP TAKECTH, a0COIIOTHO TBEPIOE TEIIO,
LHEHTP TsDKECTU TBEPIOro Tella, paBHOBECHE, MEXaHUUECKUE KoueOaHus U
BOJIHBI, 3BYK, WH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHUsS U TOTJIONIEeHU, anb(pa, OeTa- U raMma-u3iydeHus,
U30TOIbI, SI/IEPHAS DHEPTETUKA;

pasznuyath SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIKEHHE, CBOOOTHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUKEHHUE, KOJIeOaTeIbHOE JBIKECHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAKECHHE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXKEHUE CHEKTPaJIbHBIX I[BETOB, JUCIEPCHUsl CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIYYEHUs1) 0 OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3WYECKUX SBJICHUU B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHE SBICHHS B TPUPOJIE:
MPWINBKI U OTJIMBBI, ABMAKEHUE TUIaHEeT COIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB YKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMHUYECKHE BOJIHBI, LIYHaMH, 53XO0, IBETa TEll,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJIIOrMYEcKOe JEHCTBHUE BHIUMOTO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (HDOH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE U3IyYECHUE
MPUPOJIHBIX MHUHEPANOB, JEWCTBUE PAAUOAKTUBHBIX U3JIYUYEHUH Ha
OpraHu3M 4eJoBeKa), NMPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUIA;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, NEepeMelleHue, MyTh, YIJioBas
CKOpPOCTh, CUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TAaJeHusi, BeC Tela, HUMIYJIbC TeNa, HWMIIYJIbC CHJIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAS SHEPIUsl CXKaTOU
NPY>KUHBI, KUHETUYECKasi DSHEPrus, IIOJIHAs MEXaHUYeCKas DSHEprus,
NEepHoJ U YacToTa KoyieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPEIOMIIEHUS CPENbl), MPU ONMHCAHUU
MPaBUJIbHO TPaKTOBATh (DU3UYECKUI CMBICI HCMOJIB3YEMbIX BEIWYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS U MPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPHO3ULMA CWJI, NPUHIUII OTHOCUTENbHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCa, 3aKOHBI OTPa)XCHUS W
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YKCE



NP SIEPHBIX PEAKUUAX, MPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalud NPAKTUKOOPHUEHTHPOBAHHOI'O XAPAKTEpa: BBIABIISTH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
IaroB ¢ Onopoi Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3a4adu  (OMHparolIMecss Ha CcuUcTeMy u3  2-3
ypaBHEHU), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOUINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KpPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONIME WIM W30BITOUHBIC JaHHbIEC, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE ISl PELIEHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEATMCTUYHOCTh TMOJYYEHHOrO 3HA4YeHUs] (HU3UUECKOU
BEJIUNYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXKHO PEMHUTh HOpPH MNOMOLIU
(U3HYECKUX METOAOB, HCIONb3Ysl OMHMCAHHE HCCIEHOBaHUS, BBIACIATH
MpOBEpPAEMOE TMPENINONOKEHNE, OLEHUBATh MPABUWIBHOCTh MOpPsJIKa
MPOBEICHUS  MCCIENOBAaHUSA, JIeJIlaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPIruM, 3aBUCHUMOCTh Nepuoja KoieOaHUN NpyKUHHOTO
MasiTHHKAa OT MAaccChl Tpy3a M JKECTKOCTU MNPYKUHBI U HE3aBUCUMOCTHb OT
aMILUTUTYIbl MaJIbIX KOJICOAHUH, MPSIMOIMHEMHOE pacIIPOCTPAHEHHUE CBETA,
pasiiokeHre Oenoro cBera B CHEKTP, U3yYEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEMYaThIX CHEKTPOB H3IIYYEHHS):
CaMOCTOSITEIbHO ~ cOOMpaTh YCTAHOBKY M3  HM30BITOYHOTO Habopa
o0opyaOBaHMs, OINUCHIBAaTH  XOJI ONbITAa W  €ro  pe3yibTaThl,
(dbopMynTupoOBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HAueHHe U3MepsAEeMOM BeJUYUHBI ((POKYCHOE pacCTOSHHE
coOuparomieit JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MepHUTEIbHOr0 Mprbdopa);

IPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBIKEHHHM 0€3 HadaJlbHOM CKOpPOCTH, Iepuoja
KoJIeOaHUII MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpa)KEHUs CBETa OT yrja MaJeHus U yrja MNpeloMJIEHUs OT yria



najcHus): IUIAHUPOBAaTh HMCCIEAOBAHHE, CaMOCTOSATEIILHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHUMOCTH
(bU3UYECKUX BEIUYUH B BUIE TAOMUIl M rpadUKOB, JIeJaTh BBIBOIBI IO
pe3ysbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (U3MUYECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOpEHHE CBOOOJHOTO TMaJIeHUs, KECTKOCTh MPYKUHBI, KOd(UImeHt
TPEHUS CKOJBKCHHUS, MEXaHWdeckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoy KoieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKAasl CHJIa COOMpAIONIeH  JIMH3BI, PATUOAKTUBHBIN  (OH):
TUTAHUPOBATh M3MEPEHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATD U3MEPEHUS, CIEAYs MPEIIOKEHHON WHCTPYKIIMH, BBIYUCIIATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOJIYUCHHBIC PE3YNIBTATHI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOMI0aTh TIpaBUjIa TEXHUKU O€30MaCHOCTH TpH paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DU3UYECKHX MOJIEIICH:
MaTepuaiabHas TOUYKA, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JWH3a, IUIAHETapHAs MOJAEIb aTroMma, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX OMUCaHud (B TOM 4YHUCJE:
CIUJIOMETpP, MaTYMKUA TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJNOT, OYKH, TIEPUCKOI, (oToammapar, ONTHYECKHE CBETOBO/IHI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCIONB3ys 3HAaHUS O
CBOMCTBaX (PU3WYECKUX SBIEHUA MW HEoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMBl U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHMYECKUX IPOIECCOB
IpU pENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUN B IJIOCKOM 3€pKajie U COOMpAIOLIEH JIUH3E;
OPUBOAUTH  MpUMEphl  (HAXOAWTh  WHGPOPMAIMIO O  TIpHUMEpax)
MPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWH B IOBCETHEBHOU
KU3HU 7151 obecriedeHnst 0€30MacHOCTH MPU OOpaIrieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 370POBbS H COOJFOJACHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYIKAIOIICH cpere;

OCYIIECTBJISITh TMOUCK HMHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpoC, HAXOIHTh



MyTU OMNPENIeSICHHs] JOCTOBEPHOCTH MOJYYEHHON MH(OpMaly Ha OCHOBE
UMEIOIUXCSl 3HAHUM U TOMOJTHUTEIbHBIX HCTOUHUKOB;

WCIIOJIb30BAaTh MPHU BBITIOJIHEHUH yYEOHBIX 33JaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOro  COJAEpKaHMs, CIPAaBOYHBIE MaTepHUabl,
pecypebl cetr MIHTepHeT, BllajieTh NpUéMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIEHUS HAa OCHOBE
uHpoOpMaIIMK U3 HECKOJBKMX HCTOYHUKOB (DU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPEICTABIATh PE3yAbTAaThl IPOCKTHON UM MCCIIEI0BATEIbCKON
JNEATeNIbHOCTH, TpPU OATOM TPAaMOTHO  HCHOJb30BaTh  W3YYEHHBIN
MOHATUHHBIM amnmapaT u3ydyaeMoro paszena (U3NKA U COMPOBOXKAATh
BBICTYIUIEHUE Tpe3eHTalell ¢ y4€ToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
No Haumenosanue [IporpammHoOe conepxanue OcCHOBHBIE BUJIBI JEATEIBHOCTH 00yUYaOLIUXCS
/11 pa3esoB U TEM

y4eOHOr 0 MpeMeTa

du3uKa 1 ee poJib B NO3HAHNH OKPYKAKIIETr0 MUpa

1.1 | ®usnka—Hayka duznka — HayKa o0 IPUPOJIE.
0 IIpUPOLE SIBnenus npupoaBb.
DuU3NYECKUE ABICHUS:
MEXaHUYEeCKUe, TeIIOBLIE,

BrisiBnienue paznuuuii Mexy Gu3sn4ecKuMu

Y XUMUYECKUMU MPEBPALLICHUSIMHU.
PacnoznaBanue u knaccupukanus GU3nIecKux
ABJICHUN: MEXaHUYECKUX, TEIVIOBBIX,

Benn4YuH. Pusznueckue
npubopsl. [lorpemHocts
U3MEpEHUN
MexnyHapoHas cucrema
EAVHULL

AIEKTPUYECKHE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIC, CBETOBEIE, Habmonenne n onucanne GU3NIECKUX SBICHHMA
3BYKOBBIC
1.2 | ®usnueckue 2 du3nUecKue BEIMYNHBL. OnpeneneHue 1eHbl ASICHUS Kbl
BCJIMYMHbBI N3mepenne Gpuznaeckux M3MEPHUTEIHLHOTO MPUOopa.

N3mepenune TMHEHHBIX pa3MEPOB TEIl

U TIPOMEKYTKOB BPEMEHHU C YUYETOM
IIOIPELIHOCTEN.

N3mepenne o0beMa sKUIKOCTH U TBEPAOTO Tea.
N3mepenue TemiiepaTypsl Py HOMOIIU
KUJKOCTHOT'O TEPMOMETPA U JIaTUUKA
TEeMIIEpaTyphbl.

BrlInonaHeHne TBOPUECKHUX 3aITaHUM 110 IOUCKY
CIIOCOOOB MU3MEPEHUSI HEKOTOPBIX (PU3NUECKHUX
XapaKTEePUCTUK, HATIPUMED, PA3MEPOB MATBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAJIEHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUN, MAJIBIX
MIPOMEKYTKOB BpeMeHH. OOCyxaeHne
IpeajaraeMbix Crioco0o0B

1.3.

EcrecTBenHno-
Hay4YHBI METOJ
MO3HAHUS

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKU
M3y4aroT MPUPOY.
EcrecTBeHHO-HAy4YHBII
METO/I IO3HAHMS
HaO0II0/IcHIE, TIOCTAHOBKA
Hay4YHOT' 0 BOIIPOCA,
BBIJBMIKEHHE THIIOTES,
AKCTIEPUMEHT IO MPOBEPKE
TUNOTE3, 00BICHEHHUE
HaAOJIFOJAaEMOIO SIBJICHUS.
Omnucanue GU3NIECKUX
SIBJICHUM C TIOMOIILIO
MoJeieH

BoiBrkeHue runores3, 00bSCHAIOMMX MPOCThIE
SIBJICHUSI, HATIPUMED:

— [I0YEMY OCTAHABJIMBAECTCS JBUKYILIEECS

10 TOPU30HTAIBLHOW ITOBEPXHOCTH TEJIO;

— [I0YEMY B KAPKYIO MO0y B CBETIION OAECKIE
NpOXJaJHEN, YeM B TEMHOU. [Ipeqnoxenue
croco0OB ITPOBEPKHU TUIIOTES.

[IpoBeneHue ucciaenoBaHus MO NPOBEPKE KAKOM-
MO0 TUTIOTE3BI.

[TocTpoenue npocTenmux Mojienen GU3NnIeCKux
SIBJICHUH (B BUJIC PUCYHKOB WJIU CXEM ), HAIIPUMEDP
MaJICHUE IpeAMETa; NPSIMOJIMHENHOE
pacrnpoCTpaHEHUE CBETA

Utoro no pazneny

HepBOHaqaanme CBecACHUA

0 CTPOCHHH BELIIECCTBA

2.1

Crpoenue BeniecTa

1

Ctpoenue BeniecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3zmepbl. OTbITHI,
JIOKa3bIBAOIIINE
IUCKPETHOE CTPOEHHUE
BEILIECTBA

HaGmroienue n MHTEpIpETaIUs OIBITOB,
CBUJICTEIHCTBYIOIUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHHHU BEIIECTBA: OMbBITHI C PACTBOPEHUEM
pa3JIMYHBIX BELECTB B BOJE.

Ornenka pa3MepoB aTOMOB U MOJIEKYJI

C UCIONb30BaHuEM (oTorpadui, MOTyYEeHHBIX
Ha aTOMHOM CUJIOBOM MuKpockore (ACM) —
nabopartopHas pabora 1o treme: «O1eHKa
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JaMeTpa aToMa METOJIOM PsIJIOB
(c ucnonpzoBanuem ororpaduii).
Ornpenenenue pasMepoB MalbIX TEJ

2.2 | JIBmxeHue
1 B3aMMOJICHCTBHE
YaCTHII BEIIECTBA

JIBH>KEHHUE YaCTHI]
BemecTBa. CBA3b CKOPOCTH
JBUKEHUS YaCTHI]

C TeMIEPATypPOU.
bpoyHOBCKOE nBUXKEHUE,
g y3ust.
BzanmoneiicTBre 4acTuIy
BEILIECTBA: IPUTSHKEHUE

U OTTaJIKWUBaHUE

Hab6ntonenue u oobsicHeHrE OpOYHOBCKOTO
TBYKEHUS U siBNIeHUs quddy3nm.

[TpoBeneHue u 0OBSICHEHNE OIBITOB

10 HaOJIIOCHHUIO TETJIOBOT'O PACIIMPEHUS Ta30B.
[IpoBenenue u 00bICHEHUE OMBITOB

110 0OHAPYKEHUIO CHIT MOJICKYIISIPHOTO
NPUTSHKEHUS ¥ OTTAIKHBAHHUS

2.3 | ArperaTHbie
COCTOSIHUS BEIIECTBA

ArperatHbie COCTOSTHUS
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEN U TBEPABIX
(KpHCTaNIMYECKUX ) TE.
B3aumocssa3bs Mexay
CBOICTBAMU BEILIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U KX
aTOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSHUMN
BOJIbI

Onucanue (¢ UCIOIB30BAHUEM MPOCTHIX
MOJIEJI€i1) OCHOBHBIX PA3JIMUUil B CTPOEHUU T'a30B,
KUJIKOCTEN U TBEPIBIX TEIN.

OO0bsicCHEHNE MAJION COKMMAEMOCTHU KUIKOCTEH

Y TBEPABIX TeJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus (POPMbI TBEPABIX TEI
Y TEKYYECTH KUIKOCTH.

[IpoBeneHue onbITOB, JOKA3bIBAIOIINX, YTO

B TBEPJOM COCTOSIHUM BOJIbI YACTHULIBI HAXOJATCS
B CPEIHEM JaJIbIIIe JPYT OT Jipyra (IJI0THOCTh
MEHBIIIE), YEM B KHUIKOM.

Y cTaHOBIEHUE B3AaMMOCBSI3U MEXTY
O0COOEHHOCTSIMH arperaTHbIX COCTOSIHUN BOJIBI

U CYIIECTBOBAaHUEM BOJHBIX OPraHU3MOB

(MC — Guomnorusi, reorpadusi)

Hroro no pazneny
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JABUKEeHME U B3aMMOACCTBUE TeJl

3.1 | Mexanuueckoe Mexannyeckoe asuxenue. | MccnegoBaHne paBHOMEPHOTO IBMKEHUS,
JBIKEHUE PaBHOMepHOE OIPEEIICHUE €0 IIPU3HAKOB.
Y HEPaBHOMEPHOE HabutoieHue HepaBHOMEPHOI'O JIBUKEHUS
neuxeHne. CKopoCTb. Y OIIPEJETIEHNE €T0 OTIIMYNNA OT PABHOMEPHOIO
Cpenusist CKOpOCTh JIBUKEHUSI.
IIPU HEPAaBHOMEPHOM OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
IBWKEHNU. Pacuer mytn JBUKEHUS (IIapUKa B )KUJKOCTH, MOJIEH
Y BPEMEHHU JIBUKECHUS AIIEKTPUYECKOT0 aBTOMOOWMIIS U T.1.).
Onpenenenue CpeHEN CKOPOCTH CKOIbKEHUS
Opycka Wiy I1apuKa 10 HaKJIOHHOM IIOCKOCTH.
Pewienue 3anay4 Ha onpenesieHue myTi, CKOpOCTU
Y BPEMEHU PAaBHOMEPHOT'O JBUKCHHS.
AHanu3 rpa)uKoB 3aBUCUMOCTH IYyTH U CKOPOCTH
OT BPEMEHH
3.2 | Unepuus, macca, SIBneHne nHepUMU. 3aKOH OObsicHEHNE U TPOTHO3UPOBAHUE SIBJICHUH,

INIOTHOCTB

uHepuuu. Bzaumonencraue
TEJ KaK pUYrHa
WU3MEHEHHUs CKOPOCTH
ABUKEeHUs Tesl. Macca kak
Mepa UHEPTHOCTH TEA.
[110THOCTB BElIECTBA.
CBs13b IJIOTHOCTH

C KOJIMYE€CTBOM MOJIEKYII

B eIMHULIE 00BEMa
BELICCTBA

00yCJIOBIIEHHBIX UHEPIUEH, HAIPUMED, YTO
IPOUCXOJIUT TIPH TOPMOKCHHUH HUJIU PE3KOM
MaHEBpE aBTOMOOWJIS, TOYeMY HEBO3MOXKHO
MT'HOBEHHO MPEKPATUTD ABMKCHUE HA BEIIOCUIIC/IC
WJIA CaMOKaTe U T. JI.

[TpoBeeHME M aHATIU3 OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBKEHUS Tella B pe3yIbTaTe NCUCTBYS Ha HETO
JAPYTUX TE.

Pemenue 3a1a4 Ha onpeeieHne MacChl Teja, ero
00BbeMA U INIOTHOCTH.
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IIpoBeneHue u aHanus ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb H3MEHEHUS
CKOPOCTH TeJIa OT €r0 MaccChl

[IPY B3aUMOJICHCTBHH TEIL.

M3mepenune Macchl Tea pa3aIuuyHbIMU CIIOCOOAMH.

Omnpezenenre IIOTHOCTH Tejla B pe3yibTare
M3MEpPEHHUs ero Macchbl 1 00beMa

3.3

Cwnna. Buasl cun

14

Cuta Kak xapakTepuCcTHUKa
B3aMOJICHCTBUS TEI.
Cuia ynipyrocTu 1 3aK0H
I'yka. M3mepenue cuiibl

C OMOILBIO JUHAMOMETPA.
SIBnenue TAroTEHU U cUIa
TsokecTH. Crjia TSKeCTH
Ha JIPyTUX IUIaHETaXx.

Bec tena. HeBecoMocTs.
Cnoxenue cui,
HaITPaBJICHHBIX 110 OAHOM
IIPSIMOM.
PaBHOnelicTBYIOIIAs CHIL.
Cwuia Tpenus. Tpenue
CKOJIB)KEHUS U TPEHUE
nokos. Tpenue B npupoae
Y TEXHUKE

N3yuenue B3auMOEUCTBUSI KaK IPUYHUHBI
M3MEHEHUS] CKOPOCTH TEJIa UK €ro JeOpMaliH.
Ornucanue peaabHbIX CUTYaIM B3aUMOICHCTBUS
T€JI C TIOMOIIbIO0 MOJIEIeH, B KOTOPBIX BBOAUTCS
MOHATHE U N300paKEHUE CUIIBI.

N3yyenune CUiibl yrpyrocTu.

Uccnenoranue 3aBUCUMOCTH CUJIBI YIIPYTOCTH

OT YAJIMHEHUSI PE3UHOBOTr0 ITHYPA UITU NPYKUHBI
(c moctpoenuem rpaduxa).

AHaIM3 MPaKTUYECKUX CUTYyaIui, B KOTOPBIX
MPOSIBIISIETCS ICCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth Msiua, KpOCCOBOK, BETOK JiepeBa

u 1p.).

AHanu3 cuTyaluii, CBA3aHHBIX C SIBJICHUEM
TATOTCHHUSL.

OObsicHeHHE OPOUTAIHPHOTO JIBMKCHUS TUTAHET

C UCIIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPIUU.

N3mepenue Beca Tena ¢ MOMOUIbI0 TMHAMOMETPA.
O06ocHOBaHKE ATOrO CIIOCO0A U3MEPEHHUSL.
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AHaIINA3 ¥ MOZIEIMPOBAHUE ABJIEHUS HEBECOMOCTH.
OKCIEpUMEHTAIBHOE NIOJyYEHHE MTPAaBUIIA
CJIO’KE€HHMS CUJI, HAIIPABJIEHHBIX BIOJIb OJHON
MIPSIMOM.

Ornpenenenue BENMYUHBI PABHOAEHCTBYIOMIEH
CUIIL.

N3ydeHne CUibl TPEHUSI CKOJIbKEHUS U CUJIBI
TPEHHUS TTOKOSI.

HccenenoBanne 3aBUCUMOCTH CUIIBI TPEHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYILIUXCS
IIOBEPXHOCTEH.

AHanu3 NpakKTUYECKUX CUTYALUM, B KOTOPBIX
IPOSIBISIETCA IEUCTBUE CUJIBI TPEHMUS,
HCIOJIb3YIOTCSl CIOCOOBI €€ YMEHbIIIECHHUS

WM yBEIUYEHMs (KaTaHHE Ha JIbDKaX, KOHbKaX,
TOPMO>KEHUE aBTOMOOMJIS, UCTIOIb30BaHUE
MTOAIINITHUKOB, TUIABAHUE BOJIHBIX )KUBOTHBIX
u Jp.).

Pemenue 3aay ¢ ucnoiab30BaHrEM (POPMYI
JUISl pacueTa CWIbI TSKECTH, CUIIBI YIIPYT'OCTH,
CUJIBbI TPEHUSA

Uroro no pazneny

I[aBJ'leHI/Ie TBEPABIX TEJI, )l(l/IIlKOCTeﬁ HTra3o

B

4.1

Hasnenue. Ilepemaua
JaBJICHUS TBEPIBIMU
TeJIaMH, KUJIKOCTIMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEIIMUCHUS
naBjieHus. /{aBieHue rasa.
3aBHUCHUMOCTD JIaBJICHUS

AHalu3 1 00BSICHEHUE ONBITOB U IPAKTHUECKUX
CUTYaIIli, B KOTOPBIX TPOSBIISCTCS CHJIA
JIABJICHUS.

OGocHoBaHUE CITOCOOOB YMEHBIIICHHUS
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rasa oT oobema,
TeMITepaTyphl.
ITepenaya nasieHus
TBEPJIBIMU TEIaMHU,
YKAIKOCTSIMH M Ta3aMH.
3akon Ilackais

Y YBEIIMYCHUS JIaBJICHUS.
V3ydeHre 3aBUCUMOCTH JIaBJICHHS Ta3a

OT 00BEMa B TEMIIEPATYPHI.

W3ydenne ocoOeHHOCTEH Iepeiayn JaBICHUs
TBEPABIMH TEJIaMH, KUIAKOCTSIMH U Ta3aMH.
O06ocHOBaHME PE3YIHTATOB OIMBITOB
OCOOCHHOCTSIMH CTPOSHHUS BEIIECTBA B TBEPJIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHUSX.
DKCIepUMEHTAITLHOE JI0KA3aTeIhCTBO 3aKOHA
[Tackais.

Perienue 3a1a4 Ha pacyer JaBJICHUS TBEPIAOTO
Temna

4.2

JlaBeHUE )XUJIKOCTH

3aBUCUMOCTD JaBICHUS
KHUIKOCTH OT TITYOUHBI.
ITHeBMaTHUECKHE MAIITUHEI.
I'mppocraTnueckuit
napajokc. Coolmiarommecs
cocynasl. ['napaBinuyeckue
MEXaHHU3MBI

HccnenoBanre 3aBUCUMOCTH JTaBJICHUSI
KHUJIKOCTH OT TIYOMHBI IOTPY)KEHUS U ITIOTHOCTH
JKUIKOCTH.

Habmronenue u 00bsiCHEHNE THAPOCTATHYECKOTO
rapajiokca Ha OCHOBe 3akoHa Ilackas.
N3yuenne cooO1arnuxcsi CoOcyaoB.

Pemienue 3a1a4 Ha pacueT JaBJiICHUS KUJIKOCTH.
OO0BsiCHEHHE PUHITUTIA JTCUCTBUS
TUAPABINYECKOrO Mpecca, MHEBMAaTUUECKUX
MallIfH.

AHanu3 ¥ 00bSICHEHNE TPAKTUYECKUX CUTYALINM,
JEMOHCTPUPYIOLIUX MPOSBJICHUE TaBJICHUS
KUJIKOCTHU U 3akoHa [lackais, Harpumep
MIPOIIECCOB B OPTaHU3MeE MPHU ITyOOKOBOIHOM
HBIPSIHUU
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4.3 | AtmocepHoe Atmocdepa 3emiu DKcnepuMeHTalIbHOE OOHApY)KEHUE
JIaBJICHHE U aTMOC(EPHOE aBJIEHHE. | aTMOC(HEPHOrO JaBIICHHS.
ITprynHEI CylIecTBOBaHUS | AHAIIN3 1 OOBSICHEHHUE OIBITOB U MPAKTUIECKUX
BO3/1YILIHOM 000J10YKH CUTYallU, CBSI3aHHBIX C JEUCTBUEM
3emun. OnbiT Toppuyennd. | arMochepHOro JaBiaeHus.
N3mepenne atMochepHoro | OObICHEHHE CYLIECTBOBAHMS ATMOC(EPEI
JaBJIECHUS. 3aBUCUMOCTb Ha 3eMJie U HEKOTOPBIX INIAHETAX WM €C
aTMOC(hEPHOro JIABJICHUSI OTCYTCTBUS Ha Ipyrux IuaHerax u JIyne.
OT BBICOTHI HaJl yPOBHEM OObsicHEHNE U3MEHEHMSI TUIOTHOCTH aTMOC(hephbl
Mops. [TpuGopsr C BBICOTOM M 3aBUCUMOCTHU aTMOC(epHOro
TUTSL U3MEPEHUS JIABJICHUS OT BBICOTBI.
aTMOC(EepHOro 1aBlIeHUs Pemenue 3aga4 Ha pacyer aTMOC(HEpPHOTro
JABJICHHUS.
N3yuenue ycTpoiicTBa bapomerpa-aHepoua
4.4 | JleticTBue JleiicTBUE )KUAKOCTU U Ta3a | DKCIIEPUMEHTAJIbHOE OOHAPYKEHUE NEHCTBUS
XKUJKOCTH U ra3a Ha NOTPY’KEHHOE B HUX KHUJIKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TEJO.
Ha IIOTPY’KEHHOE Teno. BelTankuaromast Omnpenenenne BITAIKUBAIOIIEH CUIIBL,
B HUX TEJO (apxumenoBa) cuiia. 3aKOH | IGUCTBYIOLIEH HA TEJIO, OTPY>KEHHOE

Apxumena. [1naBanue Tern.
BosngyxonnaBanue

B KUJIKOCTb.
[IpoBenenue u 0OCyKIE€HUE OIbBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
BBITAJIKMBAIOIIEH CUJIBI, JEUCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT 00beMa MOrpy>KEHHOM

B JKHUJIKOCTH YaCTH TeJia ¥ OT IIJIOTHOCTH
YKUJIKOCTH.

IIposepka Hezasucumocmu 8blManKusaroujell
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cuvl, oeticmayrowell Ha mejo 8 HCUOKOCmU,
om maccvl meia.

HccenenoBanne 3aBUCUMOCTH BECA TENA B BOAE
0T 00be€Ma NOTPY>KEHHOM B )KUJKOCTh YACTH TeNa.

Pemrenue 3a1ay Ha IPUMEHEHHE 3aKOHA
ApxuMena 1 yCiaoBus IJIaBAHUS TEI.
KoHcTpynpoBaHue apeomerpa

WJIY KOHCTPYMPOBAHUE JIOAKU U OIIPENEIICHUE €€
Ipy30I0IbEMHOCTH

Uroro no pazneny

21

Padora u MOIIHOCTB. DHEprus

5.1

Pabora 1 MoOIIHOCTE

Mexannueckas padora.
MouHoCTh

DKCIEepUMEHTAIBHOE ONpPEAEICHUE
MEXaHUYECKOM pabOoThl CHIIbI TSKECTU

IpU MaJIEHUU TeNa U CUJIbI TPEHUS

IIPY PABHOMEPHOM IE€PEMEIIEHUH Tea

10 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuer momHOCTH, pa3BUBaEMOU IIPU MTOABEME
IO JIECTHUILIE.

Pemenue 3a1a4 Ha pacueT MEXaHUYECKOU padOThI
Y MOLIHOCTH

5.2

[IpocThie MEXaHU3MBI

IIpocThie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
riockocTh. [IpaBuio
paBHOBECHS phluara.
[Ipumenenue npaBuia
paBHOBECHS pbluara

K OJI0KY. «30J10TO€

OmnpenenieHue BBIMTPHIIIA B CUJIE TTPOCTHIX
MEXaHU3MOB Ha IPUMEPE PhIUara, MoJBUKHOIO

Y HEMOJABHMKHOI0O OJIOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBaHue ycioBUs paBHOBECUS pblyuara.
OOGHapyxeHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX UHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE
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npaBuiio» Mmexanuku. KIT/]
MPOCTHIX MEXaHU3MOB.
ITIpocTrie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpTaHU3Max.
DKCIepUMEHTaIbHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT Npu MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HAaKJIIOHHOW TJIOCKOCTH.
Pemienue 3agay Ha TpUMEHEHUE MpaBUia
paBHOBecus ppluara 1 Ha pacuet KI1/]

5.3 | Mexauuueckas
SHEPIHs

MexaHnueckast JHEPrusl.
Kunernueckas

Y MOTEHIMANbHAS DHEPTHUSL.
IIpeBparienne 0qHOro BUaa
MEXaHUYECKON IHEPTUn

B Ipyroi. 3aKoH
COXpaHEHMs DHEPTUU

B MEXaHHKE

DKCNEPUMEHTAIBHOE OINPEIEIICHUE N3MEHEHUS
KMHETUYECKOW U TTOTCHIIMAJILHOW SHEPTHUM TeJla
IIPY €r0 CKaThIBAHUH 10 HAKJIOHHOW TIOCKOCTH.
DopMyIMPOBAHKUE HA OCHOBE UCCIIEIOBAHNUS
3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTUM.
OOcysx1eHue rpaHul] MPUMEHUMOCTH 3aKOHA
COXPAHEHHUS SHEPTHUHU.

Pemenue 3a7a4 ¢ uCnojb30BaHUEM 3aKOHA
COXPaHEHUS SHEPTUHU

Uroro no pazneny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME

41



8 KJIACC

BCIIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHMSI BEIIECTBA.
Macca u pazmepbl aTOMOB

1 MOJIEKYJT. OTBITHI,
MIOATBEPKAAOLINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHH.

Mopenu TBEpI0ro, JKUIKOTO
Y ra3000pa3HOro COCTOSTHUMN
BEILIECTBA.

Kpucraiumueckue

1 amop(HBbIE Tena.
OObsicHEeHHE CBOWCTB T'a30B,
AKUJKOCTEU U TBEPABIX TEN
Ha OCHOBE MOJI0KEHHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauruBaHue

Y KallWUISIPHBIE SIBJICHUS.
TemnnoBoe pacmupenue

U C)KaTue

No HaumenoBanue KomuyectBo | IIporpammHoe conepkaHue OCHOBHBIE BU/IbI JICATEIBHOCTH 00YUYaIOIIUXCS
n/m pa3/iesioB U TeEM 4acoB
y4e0HOr 0 MpeaMeTa
TenuioBble sIBJICHUSA
1.1 | Ctpoenue u cBOMCTBA 7 OCHOBHBIE IOJIOKEHUS HalGnronenue n uHTEpIipeTanys OmnbITOB,

CBUJICTEIILCTBYIONTUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pelienue 3a7a4 1o olieHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00beMa
BEIIIECTBA.

AHanu3 TeKCTa IPEeBHUX aTOMUCTOB (HaIrpuMmep,
¢dparmenta nosmsl Jlykpenus «O npupope
BEIIICH») C M3JI0KEHHEM 00OCHOBAHHMM aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTCHHUE).

OneHka yoeIuTeIbHOCTH ATUX 00OOCHOBAHU.
OOBsicHeHHE OPOYHOBCKOT'O IBUKEHUS, SBIICHUS
b dy3un U pazauuril MEXly HUIMHU Ha OCHOBE
MOJIOKCHUI MOJICKYJISIPHO-KMHETHYECKOU
TEOPHUU CTPOCHHUSI BEIIECTRA.

OOBsiCHEHNE OCHOBHBIX PA3JIMYUAN B CTPOCHUH
ra3oB, KUJIKOCTEH U TBEPJIbIX T

C UCMOJIb30BAaHUEM IOJI0KEHUN MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUH CTPOSHHUS BEIIIECTBA.
[IpoBeneHre ONbITOB MO BHIPAITUBAHUIO
KPUCTAJJIOB OBAPEHHOM COJIM WJIU caxapa.

42



[IpoBenenne u OOBSICHEHHE OIBITOB,
JACMOHCTPHUPYIOIINX KaUIUIIPHBIC SIBICHUS

U SIBJICHUE CMAaYUBaHUA.

OOBsICHEHUE POJTN KAMMUTSIPHBIX SIBIICHUH

JUTSI TIOCTYTUIEHUS BOJbI B OPTaHU3M PACTEHHIA.
HaGmonenue, npoBeneHue u 00bICHEHNE
OIIBITOB TI0 HAOIIOJIEHUIO TEIJIOBOTO
pacIIMpeHUs Ta30B, KUIKOCTCH U TBEPABIX TEII.
OObsicHeHNE COXpaHEeHUs 00beMa TBEPBIX Te,
TEKYYECTH JKUJIKOCTHU (B TOM YHCTIE, Pa3HUIIBI

B TEKYUYECTH JIJIs1 Pa3HBIX KUJIKOCTEH),
JaBJICHUS Ta3a.

[IpoBenenne ONBITOB, TIEMOHCTPUPYIOIITUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT ero o0bema
Y HATPEBaHMS WA OXJIAXKICHUS, ¥ X
00BSICHEHHE Ha OCHOBE ATOMHO-MOJIEKYJIIPHOTO
YUCHUSL.

AHanu3 MPaKTUYECKUX CUTYaIlUi, CBSI3aHHBIX
CO CBOMCTBaMH T'a30B, JKUJIKOCTEH U TBEPJIBIX TEIT

1.2

Tennoeie poueccsl

21

Temneparypa. Cs3b
TEMITIEPATypPhl CO CKOPOCTHIO
TEIJI0BOTO JIBHIKEHUS
yacTull. BHyTpeHHsA
sHeprus. CrnocoObl
W3MEHEHUS BHYTPEHHEN
SHEPruu: Terionepeaaya

Y COBEpIIIEHUE padOTHI.

O0ocHOBaHKE IPABUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS

Y IIIKaJI TEMITePaTYPhI.

Habmronenne u 00bICHEHHE ONBITOB,
JTEMOHCTPUPYIOIIUX U3MEHEHUE BHYTPEHHEH
DHEPTUU TeNIa B pe3yJIbTaTe TeIUIONepeIaun

1 pabOThI BHEIIHUX CHJI.

HaOmronenne u 00bICHEHHE OIBITOB,
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Bunael Teronepenaun:
TEIJIONPOBOHOCTb,
KOHBEKIIUS, U3JTyYCHUE.
KonnuecTBO TEMIOTHL.

VY nenbHas TEINIOEMKOCTD
BelecTBa. TemiooOMeH

Y TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oamanca. [1naBnenue

U OTBEpACBAHUE
KPUCTAJUTMYECKUX BEIIIECTB.
VY nenwpHas Temiora
TJIABJICHMUSL.
[TapooOpazoBanue

1 KoHAeHcanus. Mcnapenue.
Kuneunue. Y genbuas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTH TeMIEPaTyphbl
KUIIEHUS OT aTMOC(EpHOTo
JABJICHMUSI.

BrnaxuocTts Bo3gyxa.
DHeprus TOIUIUBA.

VY nenbHas TemioTa
CropaHusi.

[TpuHIMTBEI PaOOTHI
TerioBbIX aBurarenaen KITJ1
TEIUIOBOTO JIBUTATEJIA.

00CyXeH1E MPAKTUYECKUX CUTYyaIuH,
JEMOHCTPUPYIOIIUX PA3TUYHbIE BUbI
TEIUIONEPEAAUM: TEIUIONPOBOIHOCT,
KOHBEKIHIO, U3Ty4YCHUE.

Uccnenoranue siBieHUS TEII00OMeHa

MPY CMENIMBAHUH XOJIOJAHOM U TOpSTYEN BOJIBI.
HaGnronenue ycraHOBIEHUS TEIUIOBOTO
PaBHOBECUS MEXKIY TOpsiYEr U XOJIOAHON BOJOM.
Onpenenenue (M3MEpEHNE) KOIUUYECTBA
TETJIOTHI, TTOJIY4EHHOT'0 BOJOM MPHU TETI00OMEHE
C HarpeThIM METAJUIMYECKUM LIWIIUHIPOM.
Omnpenenenue (M3MepeHne) yaelIbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemienue 3anay, CB3aHHBIX C BBIYUCICHUEM
KOJINYECTBA TEIUIOTHI U TEMJIOEMKOCTH

MIPU TETJIO0OMEHE.

AHanu3 CUTyalui MPaKTUYECKOrO
WCIIOJIb30BAHMS TEIUIOBBIX CBOMCTB BEIIECTB
Y MaTepHuasaoB, HAIPUMEP, B LEIAX
SHEProcOepeKEHUS: TCTUIOU3OJISIIHA,
sHEprocOeperaronne Kpoiiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOmronenue siBjieHHi ncrapeHust

Y KOHJICHCAIIUH.

HccnenoBanue npoliecca ucnapeHus
PAa3JIAYHBIX JKUIKOCTEM.

OObsicHEeHHE ABICHUN UCTIAPEHUS
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TenoBble ABUTATENN

Y 3aIUATA OKPYXKAOIIEH
CpE/IbL.

3aKOH COXpaHEHHUS

Y IIPEBPAILICHUS DHEPTUU
B TEIUIOBBIX IpoLIeccax

Y KOHJICHCAIIMH Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YICHHSI.

HabGnronenne n o0bsicHEHUE MpoIiecca KUMeHMs,
B TOM YHCJI€ 3aBUCHMOCTH TEMITepaTyphI
KUTICHUS OT JaBJICHUS.

Ornpenenenue (MU3MEpPEHNE) OTHOCUTEIBLHON
BIIQKHOCTH BO3/IyXa.

Habumroienue nporiecca riaBieHus
KPUCTAJUTMYECKOT0 BEIIECTBA, HAITPUMED, JIb/A.
CpaBHEeHHE MTPOIIECCOB TUIABICHHUS
KPUCTAJUTMYECKHUX TN U Pa3MITdeHUs

[IPU HarpeBaHUU aMOP(HBIX TEJl.

Onpenenenue (M3MepEHNE) YIETbHON TEMIOThI
TUTaBIICHUS JIBJIA.

OOBsiCHEHNE IBJICHUH IIaBICHUS
" KpucTauin3alnn Ha OCHOBC aTOMHO-

MOJIEKYJISIPHOTO YYEHHS.
Pemenue 3ana4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MPOLECCAX
TEIUIONEepEaaut MPH TUIABICHUU

Y KPUCTAJUIM3ALUHU, UCTIAPEHNUN U KOHJICHCALIUH.
AHanu3 cUTyalui MPAaKTUYECKOr0 MPUMEHEHHUS
SIBJICHAM IIJIABJICHUS U KPUCTAJUIA3ALUH,
HaIpumep, MoIy4eHUE CBEPXUUCTHIX
MaTepHaJioB, COJIEBAs TPENIKa U JIp.

Amnanu3 paboThl U 00bSICHEHHE TPUHITUTIA
JENUCTBHS TETUIOBOTO JBUTATEIS.
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Brruncienune konudecTBa TEIUIOTHI,
BBIJICIIAIOLIETOCS TTPY CTOPAHUU PA3JTUYHBIX
Buj0B ToruBa, u KIIJI gBurarens.
OO0cyX1eHrE IKOJTOTHUECKUX MTOCIEACTBUIN
WCTIOJIb30BAHUS JBUTATEIICN BHYTPEHHETO
CTOpaHUs, TEIJIOBBIX U TUAPOITEKTPOCTAHIUN

Uroro no pazneny

28

3HeKTpI/I‘-leCKI/Ie N MAaTrHUTHBIC SAIBJICHUA

2.1 | DnekTpuyeckue
3apsiJibl.

3apsKeHHBIE Teja

1 UX B3aUMOJICUCTBUA

7

DIIeKTpHU3alus Ted.

JIBa pojia 3IEKTPUUYECKUX
3apsnoB. Bzaumonerncraue
3apsKECHHBIX TEIL.

3axon KynoHa (3aBUCUMOCTD

CHJIBI B3aUMO/JICHCTBUS
3apsKEHHBIX TEIl

OT BEJIMYMHBI 3apsI10B

U PaCCTOSTHUS MEXIY
TEJIaMH).
DIEeKTpUYECKOE MOJIE.
HamnpsxeHHOCTB
JIEKTPUYECKOTO T10JIA.
[IprHIMN Cynepno3unn
JIEKTPUYECKUX M1OJIEN

(Ha KaUECTBEHHOM YPOBHE).

Hocwurenn snexTpuaeckux
3apsA0B. JJIEMEHTapHbIN
ANEKTPUYECKUH 3apsI.

Habmronenue v mpoBeieHre OMbITOB

0 AJIEKTPU3AILMHU TEJ TPU CONPUKOCHOBEHUU

Y UHAYKLIHEH.

HabGmronenne u 00bICHEHNE B3aUMOACHCTBHS
OJITHOMMEHHO ¥ Pa3HOMMEHHO 3apsKEHHBIX TEI.
OOBsiCHEHHE TPUHIINIIA ASHCTBHS AJIEKTPOCKOIIA.
OObsicCHEHHE SIBICHUM JIEKTPU3ALINU

MIPY COMPUKOCHOBEHUH TEJ U MHIYKIIUEH

C MCITOJIb30BAHUEM 3HAHUHM O HOCUTEIISAX
AJIEKTPUYECKUX 3aPsI/I0B B BEIIECTBE.
PacrmiosHaBanue U 00ObICHEHUE IBIICHUN
AJIEKTPU3AIUHU B MIOBCEIHEBHOM KU3HHU.
HaOmronenne n o0bsCHEHHE OIBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPaHEHHUS
AJIEKTPUYECKOTO 3apsa.

Habmro1eHre onbITOB 110 MOJSTUPOBAHUIO
CUJIOBBIX JIUHUM DJIEKTPUUECKOTO TOJIS.
HccnenoBanne neMCTBUS JIIEKTPUIECKOTO OIS
Ha MPOBOJIHUKU U TUDJICKTPUKH
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Ctpoenue atoma.
[TIpoBogHUKHM

U JUDJIEKTPUKU. 3aKOH
COXPaHEHUS ANEKTPUUECKOTO
3apsna

2.2

[TocTosHHBIN
3JIEKTPUYECKUN TOK

20

DIIEKTPUYECKUM TOK.

Y cnoBus CylecTBOBAHUSA
ANEKTPUYECKOTO TOKA.

W cTouHMKY TOCTOSHHOTO
Toka. JIercTBUs
AIEKTPUYECKOrO TOKA
(TernoBoe, XUMUYECKOE,
MarHuTHOE).
DJIEKTPUUYECKUN TOK

B XKUJKOCTSX U razax.
DIIEKTpUYECKasl LIETIb.
Cuna Toka. DIEeKTpUIECKOe
HaIpsiKEHUE.
CornpoTusiieHue
IIPOBOJHUKA. Y IETIBHOE
CONPOTUBJIEHUE BEIIECTBA.
3axkoH Oma mis yyacTka
uenu. [TocnegoBarensHoe
U NapajijieIbHOE COEIUHEHNE
MIPOBOJTHUKOB.

PaGota 1 MOImHOCTH
AIIEKTPUYECKOTO TOKA.

Habmronenue pa3audyHbIX BUJIOB IEUCTBUS
AICKTPHUUIECKOr0 TOKA M OOHAPYKEHUE ITUX
BUJIOB JICMCTBHS B MOBCEIHEBHOM KU3HU.
HabmroneHre BOSHUKHOBEHHS ra30BOT0 pa3psiaa
Y DJIEKTPUYECKOTO TOKA B )KUIKOCTH.

COopka u ucTbITaHUE PIEKTPUUECKON 11enn
MOCTOSIHHOT'O TOKA.

N3mepenune criibl TOKa aMIIEPMETPOM.
N3mepenne 3I1eKTpu4ecKoro HanpsKeHU st
BOJIETMETPOM.

[IpoBeneHue u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BIIEKTPUYECKOTO COMPOTUBIICHUS IIPOBOIHUKA
OT €r0 JJIMHbI, IUIOLIAX ITONIEPEYHOTO CEUCHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOLIETO YEPE3 PESUCTOP,

OT COINPOTUBJICHUS PE3UCTOPA U HAIPSKECHUS
Ha pPE3UCTOpE.

ITpoBepka npaBuia CII0KEHNS HATIPSIKEHU N
IIPU MIOCJIEIOBATEILHOM COSIUHEHUU JIBYX
PE3UCTOPOB.
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3akoH /[xxoyns—JIenna.
DJIEKTPUUYECKHUE IETTH

U TIOTpeOUTeNn
ANEKTPUYECKOU SHEPTUH
B ObITy. KOpoTkoe
3aMbIKaHUE

[IpoBepka npaBuiia Jyisi CUIIbI TOKA

MIpU MapajuieIbHOM COEAUHEHUH PE3UCTOPOB.
AHanu3 cuTyarui nocien0BaTelbHOroO U
napajuieIbHOr0 COeIMHEHUS MPOBOHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemenue 3aaa4 ¢ ucnonb3oBaHueM 3akoHa Oma
1 (hopMyJ pacueTa IEKTPUIECKOTro
CONPOTHUBJICHUS TP MOCIIEIOBATEIILHOM

U MapasuieIbHOM COeIMHEHUHN MPOBOJHUKOB.
Omnpenenenue padOThI ANEKTPUUIECKOTO TOKA,
MIPOTEKAOIIETO YEPES PE3UCTOP.

OrnpeneneHue MOUTHOCTH JIEKTPUUECKOTO TOKA,
BBIAEJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3
JAMIIOYKY OT HANPsIKEHUs Ha HEl.
Onpenenenue KIIJ[ nHarpeBaTesi.
Uccnenoranue mpeoOpa3zoBaHus SHEPTUH

MIPU OIbEME I'Py3a JIEKTPOABUTATEIIEM.
OObsicCHEHHE YCTPOMCTBA U MPUHITUTIA IEUCTBUS
JIOMAITHUX DJIEKTPOHATPEBATEIHHBIX MPHUOOPOB.
OObsicHEeHHE TPUYUH KOPOTKOT'O 3aMbIKAHU S

Y TIPUHIIMIIA IEUCTBUS IJIABKUX
MIPENOXPAHUTEIIEH.

Pelrenre 3a1a4 ¢ UICNIOJIb30BAHUEM 3aKOHA
Jlxoyns—Jlenua

2.3

MarHuTHBIC SIBICHUS

IlocTOsTHHBIE MATHUTHI.
Bzaumopeiictsue

HccnenoBanne MarHuTHOTO B3aNUMOIEUCTBUS
MMOCTOSIHHBIX MAarHUTOB.
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IMOCTOSTHHBIX MarHUTOB.
MarsuuTHoe noJe.
MaruauTtHOE 1oj1e 3eMiIn

U €0 3HAaUCHME JIJIS KU3HHU
Ha 3emiie. OnbIT DpcTea.
MarsauTHoe 1noJje
3JIEKTPUYECKOTO TOKA.
[Tpumenenue
AJIEKTPOMAarHuTOB

B TEXHUKE. /[eiicTBrE
MarHUTHOTO TOJIS

Ha IPOBOJHUK C TOKOM.
DNEeKTPO/IBUTaTEh
MMOCTOSIHHOT'O TOKaA.
Hcnonbp3oBanue
AIIEKTPOABUTATEIIEH

B TEXHUYECKUX YCTPOUCTBAX
1 Ha TPaHCIIOPTE

N3ydeHne MarHuTHOTO OISl TOCTOSTHHBIX
MarHuTOoB IPU UX OOBEAUHEHNHU U pa3e/ICHUN.
HccenenoBanne MarHUTHOTO B3aMOJIEHCTBUS
IIOCTOSIHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO OIS TOCTOSTHHBIX
MarHuTOB MPHU WX O0BEAMHEHUH U Pa3eICHUN.
IIpoBeneHne ONBITOB 110 BU3YAJIU3ALIAHN 101
MOCTOSIHHBIX MarHuTOB.

W3yueHne ABIIEHNS] HAMATHUYUBAHUS
BEILECTBA.

HccnenoBanne 1eNCTBUS AIEKTPUYECKOT O TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHMOCTb CHJIbI B3aUMOJECHCTBHS KaTyILK!
C TOKOM U MAarHMWTa OT CWJIbI M HAIIPABJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTyalUi MPAKTUYECKOTO IPUMEHEHHUS
AIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAxX, NPOMBIIIJIEHHOCTH, MEIULINHE).
N3yueHne AeiCTBHUSI MATHUTHOTO OIS

Ha IIPOBOJAHUK C TOKOM.

N3ydeHne nedCTBUS DIIEKTPOIBUTATEN.
N3zmepenne K1/ anexkrpoaBurarenbHOM

YCTaHOBKH.
Pacnio3snaBanue u aHanus3 pa3IMdHbIX
MIPUMEHEHUIN AJIEKTPOJIBUTATEIIEN

(TpaHcmopt, OBITOBBIE YCTPOWCTBA U AP.)
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2.4 | DnexTpoMarHuTHas 4 OmneiTel @apanes. SBnenne | ONbITHI O UCCIIETOBAHUIO SABICHUS
VUHAYKIUA IEKTPOMATrHUTHON AIIEKTPOMArHUTHOM MHIYKIMU: UCCIIEI0BAHUE
nHaykuuu. [IpaBuno JIeHna. | ©3BMEHEHHUI 3HaYEHUsl U HAIIPaBJICHUS
DneKTporeHepaTop. MHIYKIIMOHHOTI'O TOKA
CniocoObl osTy4eHus
ANEKTPUYECKOU IHEPTHH.
DNEeKTPOCTaHIINU
Ha BO300HOBIIIEMBIX
HMCTOYHUKAX SJHEPTUH
Htoro no pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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9 KJIACC

No HaumenoBanue KommuectBo | Ilporpammuoe copepkanue | OCHOBHBIE BUBI ACATEILHOCTH O0YyYAOIINXCS
n/m pa3zieNioB U TEM 4acoB
y4eOHOr 0 npeaMera
MexaHuveckue siBJICHUS
1.1 | Mexanuueckoe 10 MexaHuuecKkoe JBUKECHHE. AHaM3 1 00CyXAeHNE pa3TUIHBIX IPUMEPOB

JIIBIKEHUE U CIIOCOOBI
€ro ONMUCAHU

MarepuanbHas TOUKA.
Cucrema orcyera.
OTHOCUTENBHOCTH
MEXaHUYECKOTO JIBUKEHHUS.
PaBHOmepHOE
IIPSAMOJIMHENHOE JBHKECHHUE.
HepasaomepHoe
IIPSAMOJIMHENHOE JBHKECHHUE.
CpenHsst 1 MrHOBEHHas
CKOPOCTb TeNa NpH
HEPaBHOMEPHOM JBHKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MIPSAMOJIMHENHOE IBUKEHUE.
CBoboaHOE naieHue.
Omnbitel ["anunes.
PaBHOMEpHOE ABMKEHUNE

II0 OKPY’KHOCTH.

Ilepuon u yacrora
oOparenus. JInaeitnas

U YTJI0Basi CKOPOCTH.

MEXaHUYECKOTO JIBIKEHUSI.

OOcyxeHue rpaHull TPUMEHUMOCTH MOJIETH
«MartepualibHas TOUKay.

Onucanre MEXaHMYECKOTO ABMKEHUS
pa3IuYHBIMU criocobamu (ypaBHEHHE, TabIHUIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIIUM, B KOTOPBIX
MPOSIBIIETCSI OTHOCUTENBHOCTh MEXAHUUECKOTO
JIBVOKCHHS.

Habumroienne MexaHn4eckoro ABMKEHUs Tela
OTHOCHTEJIHLHO Pa3HBIX TENl OTCYETA.
CpaBHeHUE ITyTEN U TPACKTOPUN IBUKEHUS
OJTHOT'O ¥ TOT'O K€ TeJla OTHOCUTENIbHO Pa3HbIX
TEJl OTCUeTa.

Amnanu3 tekcta ["anuses 00 OTHOCUTENIBHOCTH
JBVO)KCHU S, BHITIOTHEHUE 33IaHUN TIO TEKCTY
(CMBICIIOBOE UTEHUE).

Omnpenenenre cpeHel CKOPOCTU CKOJIbKEHUS
OpycKa WU ABW)KEHHUS IIapUKa [0 HAKJIOHHOU
TTOCKOCTH.

AHanu3 u o0CcyKaeHne crocoOoB
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IlenTpocTpeMurenbHOE
YCKOPEHHUE

NPUOJIMKEHHOT O ONPEICICHUS] MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO
JBYDKEHUS (IIapuKa B )KUIKOCTH, MOJIEITH
AIEKTPUYECKOr0 aBTOMOOWIIS U T. I1.).
Onpenenenue nyTu, NPOUICHHOT O 3a IAaHHBIN
IPOMEXYTOK BPEMEHHU, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O
JIBWKEHUSI OT BPEMEHH.

O0cy)neHue BO3MOXKHBIX TPUHIUIIOB
JENCTBUS MPUOOPOB, U3MEPSIOLTUX CKOPOCTh
(ciMIOMETPOB).

Briuncnenue myTy U CKOpOCTH MPHU
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHUH
Tena.

OnpeneneHue MpoOMEHHOTO MyTH U YCKOPEHUS
JIBYDKEHUS TeNa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O IPSIMOJTMHEHHOT0
JIBWKEHUS TeIa OT BPEMEHHU.

IIposepxa cunomeswi: ecu

npU PABHOYCKOPEHHOM OBUMNCEHUU

0e3 HauanbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHbvIX Yuces, mo
COOMEemcmayouue NPOMeXCymKuy pemeHu
OOUHAKOBYIL.

Omnpenenenue yCKOpEeHUs Telna

MIpU PAaBHOYCKOPEHHOM JIBU>KEHUU
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110 HAKJIOHHOM INIOCKOCTH.

N3Mepenne nepuoia 1 9acToThl 0OpaIICHUS
TeJa MO OKPY>KHOCTH.

Onpenenenne CKOPOCTH pABHOMEPHOTO
JIBUOKEHUSI TE€Ja M0 OKPYKHOCTH.

Pemenue 3amau Ha onpeneneHne
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBUKEHHS PA3JIMYHBIX BUIOB.
Pacnio3naBanue u nmpuOIMXeHHOE OMMCaHNE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBHKEHUS
B IIPUPOJIC U TEXHUKE (Ha MPUMepax CBOOOIHO
MaJaoNuX TEN, ABMKCHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCTIOPTHBIX CPEICTB U JIp. )

1.2

Bzaumoneiictsue Ten

20

[Tepseriit 3akoH HeroTOHA.
Bropoii 3akon Herortona.
Tperuii 3akoH HprotoHna.
[IpuHiun cyneprno3uuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuna
TPEHUS CKOJIb)KEHUS, CUjla
TPEHHUS IOKOSI, APYTUE€ BUJIBI
TPEHUSL.

Cuna TsKeCTH U 3aKOH
BCEMUPHOIO TATOTCHUS.

Y ckopeHue cBOOOTHOTO
najacHus. JIBHKEHUE TUIaHET

HaGnronenue u o0Cy1eHHE OMBITOB

C IBIDKEHUEM TeJla IPU YMEHBIIICHUH BIIUSHUS
JIPYTHUX TEN, MPEMATCTBYIOMNX TBIKCHHIO.
Anamms Tekcta ["anunest ¢ onrcanueM
MBICIIEHHOT'O DKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHUE 3aJ]aHUH 110 TEKCTY (CMBICIIOBOE
YTCHUE).

OO6cyx)aeHue BO3MOKHOCTH BBITIOTHCHUS
3aKOHA MHEPIUHU B Pa3IMYHBIX CHCTEMaXx
OTCYETa.

Habmonenue u o0CcykaeHne MexaHu4eCKuX
SIBJICHUM, TIPOUCXOJIAIINX B CUCTEME OTCYETA
«Tenexka» nMpu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMUYECKasi CKOPOCTb.
HesecoMocTs 1 nieperpysku.
PaBHOBeCHE MmaTepranbHON
TOYKHU. AOGCOIFOTHO TBEPAOE
Tei0. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIJICHHOM OChIO
BpaieHusi. MOMEHT CHIIBL.
LlenTp TsxECTH

Y YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa QU3HKH.

JlericTBUSI C BEKTOPaMH CHJI: BBIIIOJIHEHUE
3aJJaHAN MO CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGronenue w/wmm npoBeeHUE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHUS
Tela OT IPUI0KEHHOW K HEMY CHJIbI M1 MACChI
Tena.

AHanmms3 1 00bSICHEHUE SIBJICHUMN
C UCIIOJIb30BAaHUEM BTOPOTO 3aKOHa HbI0TOHA.

Pemenue 3a1ay ¢ UCHOIB30BAHUEM BTOPOTO
3aKkoHa HproTOHA M paBHiIa CIOXKEHUS CUIIL.
Ornpenenenue )KeCTKOCTU NPYKUHBI.

AHaJIU3 CUTYallHii, B KOTOPBIX HAOIIOAAI0TCS
ynpyrue nedopmanuu, 1 uX 0ObICHEHHE

C HCTOJIb30BaHHUEM 3aKoHa [ 'yka.

Pemrenune 3anau ¢ ncnonp3oBanrem 3akoHa [ 'yka.

HccnenoBaHne 3aBUCUMOCTH CUIIbI TPEHUS
CKOJIb)KEHHUS OT CWJIbl HOPMAJILHOI'O JaBJICHHUS.
OOcyx1eHue pe3ynbTaTOB UCCICOBAHMUS.
Omnpenenenue ko3 PpuiueHTa TpeHus
CKOJIbKCHUS.

N3mepenue cuibl TpeHUs HOKOSI.

Pemrenne 3amad ¢ ucnonap3oBanueM GopMyIIbl
JUJIS1 CUJIbI TPEHUS CKOJIBKEHHUS.

AHanmm3 IBMKEHUS T TOIBKO MO ICUCTBHEM
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CHJIBI TSDKECTH — CBOOOJHOIO ITaCHHUS.
OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHUS
cBOOOIHOI0 MaJIcHUs OT MacChI TeJia.

O1eHKa BETUYNHBI CHUIBI TATOTEHUS,
JEHUCTBYIOIIEH MEXYy IBYMsI TeJlaMU

(111 pa3HBIX Macc).

AHann3 IBMKEHNUS HEOESCHBIX Tell

TI0J] ICCTBUEM CHJIBI TATOTCHUS

(C UICTIOJIB30BAHUEM JIOIOJIHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAIIHH).

Pemenue 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (DOPMYJIBI

JUISL pacdeTa CHIIBI TSOKECTH.

AHau3 OpUTHHAIILHOTO TEKCTAa,
OITHMCHIBAIOIIETO TPOSBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHHS; BEITIOJIHCHHE 3aJaHUH
10 TEKCTY (CMBICIIOBOE UYTEHHE).

Habmronenne u 06CyK1eHHE OIBITOB

10 U3MEHEHHMIO Beca Tea Py YCKOPEHHOM
JIBHYKEHHH.

AHaJIM3 yCI0BUM BO3HUKHOBEHHSI HEBECOMOCTH
U TICPETPY3KHU.

Pemenue 3a1a4 Ha onpeienieHue Beca Tena

B Pa3JIMYHBIX YCIOBHUSX.

AHanmu3 cuI, IeWCTBYIOMNX HA TEIO,
TIOKOSIIIIEeCs Ha OIope.

Omnpenenenue MeHTpa TSHKECTH PA3TMIHBIX TEI
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1.3.

3aKOHBI COXpaHEHUS

10

Nmnynsce Tena. U3Menenue
UMITyJIbCca. VIMITyIbC CHITBI.
3aKOH COXpaHEHUS
uMIlysbca. PeaktuBHoe
JIBYOKCHHUE.

Mexanuueckasi pabora

¥ MOIITHOCTB. PaboTa cuin
TSYKECTH, YIIPYTOCTH,
TpeHusi. CBs3b dHEpPrun

u pabotsl. [loTeHnmanpHas
SHEpPrus Tena, MOJHATOro
HaJ| IOBEPXHOCTHIO 3EMJIU.
ITorennumanbHas dHEprus
CXKaTOU MPYKUHBI.
Kunernueckas sueprusi.
Teopema 0 KHHETUUYECKOMN
DHEPIUM. 3aKOH COXPAHEHUS
MEXaHUYECKON dHEPIun

HabGntonenue u o0Cyk1€HUE OMbITOB,
JEMOHCTPUPYIOLIUX NIepeaady UMITyJIbCca

IIPY B3aUMOJECHUCTBUU TEJI, 3aKOH COXPAHEHUS
UMITYJIbCA MPU a0COIIOTHO YIIPYTOM

Y HEYIIPYI'OM B3aUMOJECHCTBUU TEIL.

AHaIIU3 CUTYallui B OKPY>KarOUIEH )KU3HU

C UCITOJIb30BAHUEM 3aKOHA COXPaHEHUS
UMITYJIbCA.

PacniosHaBanue ABIEHUS pEAKTUBHOTO
JBIKEHUS B IIPUPOJE U TEXHUKE.
[IprmeHneHune 3aKko0Ha COXpaHEHUST UMITYJIbCa
JUIsl pacyeTa pe3yJbTaToB B3aUMOACHCTBHS Tl
(Ha mpuMepax Heynpyroro B3auMOJEHCTBUS,
YHPYIroro LEHTPAIBHOI0 B3aNMOEHCTBUSA IBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETIOIBIKHO).

Pemrenue 3amad ¢ ncnonap30BaHUEM 3aKOHA
COXpPaHEHMS UMITYJIbCA.

Omnpenenenue pabOThI CUIIBI YIPYTOCTH

IIPU NIOABEME IPy3a C UCIIOIB30BAHUEM
HEMOJABMKHOT'O U MOJIBHKHOTO OJIOKOB.
N3mMepeHrne MOIIHOCTH.

N3mepenne noTeHuanbHON SJHEPT U YIIPYTO
nehOpMHUPOBAHHOM MPYKUHBI.

N3mepeHne KUHETHYECKOM SJHEPT UM TEJla

10 IJTMHE TOPMO3HOI'O ITYTH.
DKCIEPUMEHTAIBHOE CPABHEHUE U3MEHEHUS
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MOTEHUUATBHOW U KHHETUYECKON YHEPTUM TENa
IIPU IBUKEHUM 110 HAKJIIOHHOMW TUIOCKOCTH.
DKcrepuMEHTaIbHasI MPOBEPKA 3aKOHA
COXpPAHEHHS] MEXaHUYECKON YHEPT U

IIpU CBOOOTHOM TMa/ICHUH.

IIprmeHnenne 3aKk0Ha COXpaHEHUs
MEXaHUYECKON DHEPTUM JJI pacyera

MOTEHIIMAJIbHOW Y KHHETUYECKON YHEPTUH TeNa.

Pemenue 3aJa4 C MCIIOJIb30BAHUCM 3aKOHA
COXpPaHCHUA MEXaHUYECKOU 9HCPIUH

Uroro no pazneny

40

Mexanndeckue KoJe0aHUs U BOJIHbBI

2.1

Mexanuueckue
KoJIcOaHUs

7

KonebarenbHoe 1BUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJIe0aHMil: mepuof,
4acToTa, aMIUIUTY/a.
Marematnyeckuit u
NPYXUHHBIN MasTHUKH.
[IpeBpamienue snepruu
npu KoJiebaTeIbHOM
JBYOKCHHU.

3aryxarolue KoaeoaHus.
BrinyxaeHnsie koneOaHusl.
Pesonanc

Habmronenune koie0auuii o AeHCTBUEM CUIT
TSYKECTH U YIIPYTOCTH U OOHApYKEHUE
0I00HBIX KOJIEOAHUM B OKPYXAIOIIEM MUPE.
AHanu3 xonebaHuil rpy3a Ha HUTU

Y Ha MpYyKUHE.

OnpeneneHne 4acTOThI KoJIeOaHMIA
MaTEeMaTHYECKOI0 U MPY>KMHHOTO MasiTHUKOB.
HaOmronenne n o0bsCHEHUE SIBJICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IEpUOaa
KoJ1e0aHu MOJIBEIIEHHOTO K HUTH T'py3a

OT JUIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEpUOJIa KOJIeOaHU

rpysa, moaABCHICHHOI'O K JICHTC, OT MaCChI I'py3a.

HaGmronenue u 00Cyk/ieHNE OMBITOB,
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JICMOHCTPHUPYIOIIHX 3aBUCUMOCTD IEpHOa
KoJIcOaHMI IPYKUHHOT'O MasITHUKA OT MACChI
rpy3a 1 )KECTKOCTH MPYKUHBI.

[TpumeHeHe MaTeMaTHIECKOro

U NIPY>KHHHOT'0 MasTHUKOB B KAUECTBE MOJIeJIekH
JUTSL OTIMCAHUS KOJIeOaHU B OKpYKarOIIeM
MUpe.

Pemenue 3a71a4, CBA3aHHBIX C BEIYUCICHUEM
WJIU OIICHKOW YacTOThI (MepUuoja)
KoseOaHuil.

H3zmepenue yckopernus c600600H020 NAOEHUS.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHu4eCcKHUe BOJIHEI.
CBolicTBa MEXaHUYECKUX
BOJH. IIpononbHbIe

Y MOTIEPECYHBIE BOJIHBI.
JImiHa BOJTHBI M CKOPOCTH €€
pacupoCTpaHEHHs.
MexaHn4eCKHEe BOJIHbI

B TBEPJIOM TEJIE,
CEHMCMMYECKHUE BOJIHEI.
3Byk. [ poMKOCTB 3BYyKa

U BbICOTa TOHA. OTpakeHue

3ByKa. MHppa3Byk
U yITbTPa3ByK

OOHapy’KeHHe U aHaJIU3 BOJTHOBBIX SIBJICHUM
B OKPY>KalollleM MUpE.

Hab6ntonenue pacnpocTpaHeHust Mpo10IbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJEIIH)

1 0OHAPYKEHNE aHAJIOTUYHBIX BUIOB BOJTH

B MIpUPO/I€ (3BYK, BOJHBI HA BOAE).
Brranciienne JJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCHEepUMEHTAILHOE ONIPeIeTICHUE TPAHHUII
YaCTOThI CJIBIIIMMBIX 3BYKOBBIX

KoJieOaHMil.

Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCII€, C UCTIOJIb30BAaHUEM
MY3bIKaIbHBIX HHCTPYMEHTOB).
Habmronenue u 00bsiCHEHUE SBIICHUS
aKyCTUYECKOT0 PE30HAaHCA.
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AHaJIU3 OPUTMHAIBHOT O TEKCTA, MOCBAIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WU YIIBTPA3BYKA)

B TEXHUKE (3XOJOKaLMs, YIbTPa3BYyK

B MEJIUIIMHE U JIP.); BHITIOJIHEHHUE 3a/1aHUI

0 TEKCTY (CMBICIIOBOE YTEHHUE)

Uroro no pazneny

15

QHEKTPOMaFHI/ITHOC I10JI€ 1 DJICKTPOMAIrHUTHBLIC BOJIHbI

3.1 | DieKTpoOMarHuTHOE 6 DIIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIIINX
oJie DJIeKTPOMArHUTHBIC BOJIHBL. | B3AaUMOCBS3b JIEKTPUUECKOTO U MAarHUTHOT'O
Y 3JIEKTPOMAarHUTHbIC CaoiicTBa HOJIEH.
BOJIHBI ANEKTPOMArHUTHBIX BOJIH. DKCIEePUMEHTAIbHOE U3yYE€HUE CBOWCTB
[IIxaya >IEKTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Mcnionb3oBaHue C TIOMOIIIbI0 MOOMIBLHOTO TeedOoHa).
3JICKTPOMArHUTHBIX BOJIH AHaJIU3 pEHTI€HOBCKUX CHUMKOB
IUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3Ma.
ONEKTpOMarHuTHas NpUpoAa | AHau3 TEKCTOB, OMMMCHIBAIOIINX MPOSBICHHUS
cBera. CKOpOCTh CBETA. AJEKTPOMArHUTHOIO U3JIyYEHHUS B IPUPOJIE:
BomnHoBbI€ CBOMCTBA CBETa ’KMBBIE OPraHU3MBbI, N3JTy4EHUs] HEOECHBIX TEIl
(CMBICTIOBOE UTCHHE).
PacniozHaBaHue u aHanu3 pa3IM4HbIX
MPUMEHEHUH DJIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
N3yueHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3aau ¢ ucnoiab30BaHUEM (POPMYIT
JUIS1 CKOPOCTHU 3JIEKTPOMArHUTHBIX BOJIH, JITTUHBI
BOJIHBI M YaCTOTHI CBETA
Uroro no pazneny 6
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CBeTOBbBIC SABJICHUS

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBas mojenb cBeTa.
HUcTtounuku ceera.
[IpsamomnuHeitHOE
pacnpocTpaHEeHHUE CBETA.
3atmenus Coinnua v JIyHBIL.
Otpaxenue cera. [Inockoe
3epKano. 3aKOH OTpakKeHUs
CBeTa.

[Ipenomiuenue cBera. 3aKOH
npenomiienus ceera. [lornHoe
BHYTPEHHEE OTPAXKEHUE
cBeta. Mcnonb3oBanue
MOJIHOI'O BHYTPEHHET O
OTpPaXEHUS B ONTHUYECKUX
CBETOBOJAX

Habmronenue onbIToB, AEMOHCTPUPYIOIIUX
SIBJICHUE TIPSMOJIUHEHHOTO
pacrpocTpaHeHus CBeTa

(BO3HUKHOBEHHE TCHH U MOJTYTEHH),

Y UX HHTEPIPETAIUS C UCIIOJIb30BaHUEM
MIOHATHS CBETOBOTO JIyya.

OOBsicHEHNE U MOAEITUPOBAHNE COTHEUHOT'O
Y JIYHHOT'O 3aTMCHUH.

HccnenoBanue 3aBUCUMOCTH

yTila OTPa)KEHHsI CBETOBOTO JIy4a OT yrja
T1aJICHUS.

N3yuenne cBOMCTB U300paKEHUS B TITIOCKOM
3epKajie.

Habmronenne u 00bsICHEHHE ONBITOB

0 TTOJTYYEHUI0 U300paKEHUI B BOTHYTOM

Y BBIITYKJIOM 3€pKajax.

Habmnronenne u 00bsICHEHHE OMBITOB

10 MPEJIOMJICHHUIO CBETA HAa TPAHULIC
Pa3JIMUHBIX CPE, B TOM YHCIIC OTIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKECHUEM.
HccnenoBanne 3aBUCUMOCTH yriia
MPEIOMIICHUS OT yrila MaJicHusl CBETOBOIO Jiyda
Ha TPAHMIIE «BO3TYX—CTEKIIOM.
Pacrnio3HaBanue sSIBICHUN OTpaKeHUS

Y MPEJIOMJICHUS CBETA B TTIOBCETHEBHOM
JKA3HH.
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AHanu3 1 00bSICHEHUE SIBICHUS] ONTUYECKOT O
MUPAXKa.

Pemenue 3aJa4 C UCITOJIb30BAHUECM 3aKOHOB
OTpaKCHUA U IIPCIIOMIICHUA CBETA

4.2 | JIuH3BI U ONTHYECKHUE 6 Jlunza. Xox nydeii B ma3e. | [TomyueHne n300pakeHU ¢ ITOMOIIBIO
npuOOopHI Onrtuueckas cuctema cobuparoieit u paccenBaronien JUH3.
¢doroanmapara, mukpockona | Omnpezaenenne POKyCHOrO pacCTOSTHUS
U Teneckorna. ['na3 kak U ONITUYECKON CHIIBI coOMparolen
ONITHYECKAsI CHCTEMA. JIH3BL
bnuzopykocTb AHanu3 ycTpoiicTBa ¥ IPUHIIUIA JEHCTBUS
Y JAJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doTroamnmapaTa, MUKPOCKOITa, TEIECKOMA.
N3ydenne Moaenu riasa Kak ONTHIECKON
CUCTEMBI.
AHanu3 siBJIeHUN OJIU30PYKOCTH
U JTaJIbHO30PKOCTH, MPUHITUTIA ICUCTBUS
OYKOB
4.3 | Paznoxxenue 6emoro 3 Paznoxxenue 6enoro ceera Hab6mronenue pasznoxeHus 0e1oro cBera
CBETa B CIIEKTP B criekTp. OnbITel HEIOTOHA. | B CIICKTP.
CioxeHue CreKTpaibHbIX Hab6mronenme u 00bICHEHNE OTBITOB
1BeToB. Jucnepcus cBera 110 TTOJTYYEHHIO O€JIOro CBETa MPH CII0KESHUH
CBETa Pa3HBIX IBETOB.
[IpoBenenne u 00BICHEHUE OTBITOB
10 BOCITPHUSATHIO I[BETA MPEIMETOB MPH MX
HAOJFOICHUH Yepe3 1BETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Uroro no pazneny 15
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KBaHTOBBIC IBJICHUSA

5.1 | Ucnyckanue u OmneiTel Pezepdopaa OOGcyxnaenue 1enu onsiToB Pezepdopaa
MOTJIOIIEHUE CBETA Y TJIAaHETapHask MOJIEIIb T10 UCCIIEIOBAHUIO aTOMOB, BBIJIBUKEHUE
aTOMOM aroma. Moznens aroMa bopa. | runore3 0 BO3MOKHBIX pe3yJIbTaTax ONbITOB

HcnyckaHue v MOTJIOMEHUE | B 3aBUCUMOCTH OT IIPEATIOIaraeMoro CTpOeHus

cBera aToMoM. KBaHTBL. aTOMOB, (hOpMYyITUPOBAHUE BHIBOIOB

JIuHeivaTpie CIEKTPhI Y3 PE3YJIbTATOB OIBITOB.
OO0cyxaeHue NpoTUBOPEUNH MIIaHETAPHOU
MOJIEJIM aTOMA U OCHOBAHUU ISl TUIIOTE3BI
Bbopa o cranmonapHbIX OpOUTaX AIEKTPOHOB.
HaOumroienne CIuIOmHbIX U JIMHENYATHIX
CIIEKTPOB M3JIyUCHUS PA3TUYHBIX BEIICCTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHue aTOMHOI0 PanpnoaktuBHOCTh. Anbha-, | OOCyXaeHNE BO3MOMKHBIX THIIOTE3 O MOACIISX
aqpa Oera- 1 TaMMa-u3Ty4CHUS. CTpPOEHUS Sapa.

CrpoeHue aTOMHOT O spa.
Hyxknonnas monens
aTOMHOrO sigpa. M30Tors!.
PannoakrusHbie
npespauienus. [lepuon
MOJypacmajia aTOMHBIX SJIEp

Omnpenenenue cocTasa siiep 1o 3aJaHHbIM
MAaCCOBBIM M 3apsIIOBBIM YHCIIaM

U T10 TTOJIOKEHUIO B IEPUOUIECKON CHCTEME
AIIEMEHTOB.

AHanu3 U3MEHEHHS COCTABA SA/Ipa U €0
MIOJIOXKEHUS B TIEPUOMYECKOM CUCTEME

MIPH 0-PATOAKTUBHOCTH.

HccnenoBanne TpeKOB 0-4aCTHIL [0 TOTOBBIM
¢dororpadusm.

OOHapy:xeHue U U3MEpPEHUE PaIUAIIMIOHHOTO
(doHa C MOMOIIBIO I03UMETPA, OLIEHKA €ro
WHTCHCUBHOCTH.
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Amnann3 OMOJIOTHYSCKUX U3MCHCHHH,
IPOUCXOJISAIINX MO ACHCTBUEM
PaIOAKTUBHBIX U3ITYICHHM.
Hcronp30BaHne paJiiOaKTUBHBIX M3TYyYCHHUN
B MCIIMIUHE

5.3 | SlnepHble peakuuu 7 Snepusbie peakuuu. 3akoHbl | Perienue 3a1ay ¢ UICOJIb30BAHUEM 3aKOHOB
COXpaHEHUs 3apsAI0BOr0 COXPaHEHUSI MACCOBBIX U 3aPSAJIOBBIX YHCEIl
Y MaccOBOTI'0O YHCET. Ha OIpe/ICNICHUE PE3YNIbTATOB SIIEPHBIX
DHeprus CBs3U aTOMHBIX peax1yii; aHaJaIu3 BO3MOKHOCTH
anep. CBsi3b Macchl WM HEBO3MOXKHOCTH SIJIEPHON PEaKIIUU.
u sHepruu. Peaknuu cunresa | Ouenka SHCPTHUH CBSA3HU SAACP C UCIOIb30BAHUEM
U aenenus aaep. IcTouHuMKy | hopmMyibl DHHINTEHHA.
sHeprun CosHIa U 3BE31. OO0cyx1eHne NEePCIEKTUB UCII0Ib30BaHUS
SAnepHas sHEpreTHKA. yIPaBIIIEMOr0 TEPMOSAEPHOTO CUHTE3A.
JencTBrs pafMOaKTUBHEIX | OOCYKACHHUE MPEUMYIIECTB U SKOJIOTHUECKUX
W3JIy4YC€HUH HA JKUBBIC po0JIeM, CBSI3aHHBIX C SJIEPHON IHEPreTUKOU
OpraHu3Mbl

Hroro no pazneny 17

IoBTOpPHUTEIHLHO-0000 AN MOXY.JIb

[ToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3a1aHHA, TPEOyIOIINX

1 0000111eHNE
CoZIep KaHMsI Kypca
busuku 3a 79 KIacchl

1 00001IeHHE TTPEIMETHOTO
COJIep>KaHMS M OITbITa
NEeSATEINBHOCTH,
NpUOOPETEHHOTO

IIPH U3YYEHUU BCETo Kypca
(bU3UKH OCHOBHOTO OOIIIETrO
oOpa3oBaHMsL.

JEMOHCTPAIlMA KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

— MPUMEHEHHMS TTOyYEHHBIX 3HAHUM

JUISl HAYYHOTO OOBSICHEHUS (PU3HUECKUX
SIBJICHUM B OKPY’KAIOLIEN IPUPOJIE,

B IOBCEJHEBHOM KU3HU W BBISIBJICHUS
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Iloaroroska k

OCHOBHOMY
roCy/1apCTBEHHOMY
dK3aMeHy 1o (hU3NKe

JU1s1 00yJaromuxcs,
BBIOPABILIUX ATOT YYEOHBIN
npeaMeT

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTMH;

— MIPUMEHEHHS] OCBOEHHBIX
AKCHEPUMEHTATIBHBIX

YMEHUU

JUTSI UCCIIeTIOBaHUS (PU3HUECKUX
SABJICHUH, B TOM YUCJIE IJI IPOBEPKU
TUIOTE3

Y BBIIBJICHUS 3aKOHOMEPHOCTEM.
Pelienrie pacueTHbIX 3a/1a4, B TOM YUCIE
MPEANOJIaraloIINX UCIOIb30BAHUE
bu3UYECKUX MOJIEeTeH U OCHOBAaHHBIX Ha
COJIEpKAHUH PA3TUYHBIX Pa3/IeJIoB Kypca
(u3NKH.

BrlnonHeHue v 3almra rpynmnoBbiX

WJIU UHJIUBUTYAJIbHBIX POEKTOB,
CBSI3aHHBIX C COJIEpPIKaHUEM Kypca (pu3uku

Wtoro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1. @u3nka u e€ posib B NO3HAHUH OKPY/KAIOLIEr0 MUPa
bubmuorexa [IOK
1.1 o - 2
M3HKa - Hayka O npupole https://m.edso0.ru/7f416194
bu6nmoreka [IOK
1.2 o 2 1
VSHACCRHC BETIHAIHRL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHBIM MCTO/J ITO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paspnea 2. IlepBoHayajibHbIE CBEACHHS O CTPOCHHMHU BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoenne peiiecTsa https://m.edso00.ru/7f416194
29 JIBU>XeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmuotexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PCTATHLIC COCTOAMA BetliecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. J/IBu:xeHMe U B3auMo/eilicTBHE TeJl
bu6nmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKCHHC https://m.edso0.ru/7f416194
3.2 Wuepnust, macca, I0THOCTh 4 1 bu6mmoreka [IOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATmocepHOe raBieHne 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bu6mmoreka [IOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
bubmuorexa [IOK
Pesepstioe pens 3 https://m.eds00.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoeuue u cBOHCTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Temnossie nponeccer 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiiekTpu4ecKHe 1 MATHUTHBIE SIBJICHUSA
21 DnexTpuuecKue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
23 Marmutibie ApaeHis 6 1 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3 bubmmorexa [IOK
P P https://m.edsoo.ru/7f4181ce
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHET COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 9 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 bubmuorexa LIOK
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fALadas
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHsI
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
5.3 JEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 2 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IPOBEPSEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIOJIb30BAaTh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth SABJCHUA MO OINHCAHHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘IeCKOG SBJICHHUC

1.3

pacmo3HaBaTb MPOSBICHUE W3YYEHHBIX (DU3UYECKUX SBJICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 3aJauy B y4EOHYIO, BBLACIATH

CYILLECTBEHHbIE CBOICTBA (IIPU3HAKK) PUZNUYECKUX SIBJICHUN

1.4

ONHKCHIBATh W3YYEHHBIC CBOWMCTBA Tel M (PU3UYECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJIB3YEMbIX BEIHYMH, HX
0003HauEHUS U €AUHUIIBI (PU3NYECKUX BEITMUNH, HAXOIUTH (OPMYIIHI,
CBA3BIBAIOIIME JAHHYHO (U3MYECKYI0 BEJIMYMHY C JApPYrUMH
BEJIMYMHAMHU, CTPOUTh TIpadUKd  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘16CKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHHUS M IPOLECCHI,
WCIIONIB3Ysl W3YYEHHBIE 3aKOHBI, TPH O3TOM [1aBaTh CJIOBECHYIO
GbopMynUpPOBKY 3aKOHa U 3alUChiBaTh €ro MaTeMaTH4ecKoe

BBIPAKECHHE

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEJ, B TOM
qyycji€ M B KOHTEKCTE CHUTyallUll IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHne u3 1 — 2 Joruyeckux maroB c¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

pemarh pacu€THbie 3a7a4u B 1 — 2 JEMCTBUS, UCTOJIb3YSl 3aKOHBI U




dbopMyIbl, cBsI3bIBAIONINE (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAIH3a
YCIIOBUSI 3aJlaud  3alUCBhIBATh KPaTKOE yCIOBHE, TOJCTAaBIAThH
buznyeckre BeIUYUHBI B POPMYIIBI M IPOBOJUTH PACUETHI, HAXOAUTH
CIIpaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJIsl PELICHUs 3aj]a4, OLIEHUBATh

PEATUCTUYHOCTh MOTYYSHHON (PU3NYECKON BETUUUHBI

1.8

pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh MPU TTOMOIIH
(U3UYECKUX METOJOB, B OINHCAHUM HCCIECIOBAHUA BBIIEISATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumotesy),  pa3aUYaTh "
WHTEPIPETHPOBATh TOMYyUYEHHBIA pe3yIbTaT, HAXOAWUTh OIIMOKH B

XO0Z¢€ OIlbITa, ACJIaTh BBIBOABI 11O €T0 PE3yJIbTaTaM

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHHIO (U3NYECKUX SBICHUN WIH
busznyeckux  cBOMCTB  Tenm:  (GopMynHpoBaTh — IpOBEpsieMbIe
NPENINoNIOKEeHNUs, coOupaTh  YCTAHOBKY U3  NPEIJIOKEHHOTO

000py/0BaHus, 3alKUCHIBATh XOJ1 OIbITa U (HOPMYIUPOBATH BHIBOJIBI

1.10

BBIMOJHATH MPSMbIE MU3MEPEHHS C MCIIOJIb30BAHMEM aHAJOTOBBIX U
nupoBbIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS NPUOOPOB € yUYETOM

3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEIIMYUHBl OT JPYrol C MCIOJB30BAHUEM MPAMBIX HW3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTrO HCCIIEOBAaHUS, COOUPATH
YCTaHOBKY U BBIIIOJIHATH U3MEPEHMUSI, CIEAYs NPEUI0KECHHOMY IUIaHY,
(buKCUpOBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BHUJIE IPEUIOKEHHBIX TaOJIUI U TPaQUKOB, JeJIaTh BHIBOJIBI

I10 pE€3yIbTaTaM HCCICAOBAHUA

1.12

IIPOBOIUTH KOCBEHHbBIE H3MEpPEHUs (PU3UUYECKUX BEJIWYHH, CIeAys
MPEJIOKEHHOW MHCTPYKIUU: MIPU BBIMOJIHEHUN U3MEPEHU coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOMU

BCJIMYHUHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu  pabore ¢

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

YVKa3bIBaTh MPHUHIMIBI  ACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBl JIEUCTBUS H3YyYCHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 UX OMHUCAHWUS,
UCIIONIB3YSl 3HAHUST O CBOMCTBaX  (U3WYECKUX  SABICHUH H

HE0OX0oauMBbIe (PU3MUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOJUTH TMPUMEPHI (HAXOIUTh HWHPOPMAIUIO O TMPUMEPAX)
MIPAKTHYECKOT'O MCITOIb30BaHMs (PU3HUYSCKUX 3HAHUH B MIOBCEIHCBHOM
KU3HM 1A oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu C
npuOOpaMH M TEXHUICCKUMHU YCTPOUCTBAMH, COXPAHEHUS 3JI0POBbS U

cOOJI0ICHHS] HOPM 3KOJIOTMYECKOI0 MOBEICHUS B OKPYKAIOIIel cpeie

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(popMauuu B cetu VMHTepHeT B
COOTBETCTBUU C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IyTéM CpPaBHEHUS pPa3IUYHBIX HMCTOYHHKOB
BBIJICNIATh MH()OPMALMIO, KOTOpas SBISETCS MPOTHBOPEUYMBON HIIU

MOYET OBITh HeHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAyYHOTIONYJSIPHYIO  JUTEpaTypy  (pusmdyeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTUPOBaHUS TEKCTa, PeoOpa3oBaHus HHPOpMALIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPATKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHMKOB WHGPOpPMANUU (PUINICCKOTO
COJIepKaHUs, B TOM YHCIIE MyOJUYHO JEeNaTh KPaTKUe COOOIICHHS O
pe3yiabTaTax TMPOCKTOB WM YYeOHBIX HCCIICIOBAHUN, TPH 3TOM
TPaMOTHO HCIIOJIb30BaTh W3YYCHHBI TOHATUWHBIA ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIVICHUC npe3eHTauHeI71

1.19

MIPY BBIMIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIEAOBAHUN pACIIPEIesTh
00513aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABICHHBIMH 3a/1a9aMH,
CIIEIUTh 3a BBITOJHEHUEM IIJIaHa JEHCTBMI, aJeKBAaTHO OICHUBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aHUMO/ICHCTBHE, YAUTHIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NPOBEPSAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOTO 0011Ier0 00pPa30BaHUA

1.1

HCIIOJIBb30BAaTh IIOHATHUA

1.2

pas3inydaTth SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha




1.3

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘-ICCKOG SABJICHUC

pacrno3HaBaTh IMPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4HClIe (PU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACIATH

CYILECTBEHHbIE CBOICTBA (IIPU3HAKK) PUZNUYECKUX SIBJICHUN

1.4

ONMCHIBATh H3YYEHHBIE CBOMCTBA T€l U (PU3IMYECKHE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TpPakTOBaTh  (U3MYECKH  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
0003HauEHUs U €AUHUIBI (PU3NYECKUX BEITMUUH, HAXOIUTH (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYIrHUMH
BEJIMYMHAMHU, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

Q)HSH‘ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHUS U IPOLECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPU 53TOM [aBaTh CIIOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

O00BSACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B
KOHTEKCT€ CHUTyalud IPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBIISAITH IPUUMHHO-CJIC/ICTBEHHbIE CBS3U, CTPOUTH 00bsICHEHHE U3 1
— 2 JOrMYecKuX IIaroB ¢ momouipio 1 — 2 u3ydyeHHBIX CBOMCTBa

(1)I/I3I/I‘leCKI/IX HBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemars pacyéTHble 3a7aud B 2 — 3 NEHCTBHSI, UCIOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBAOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4i 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX JJI1 pelIeHHsl 3aJaudd, BbIOMpaThb 3aKOHbI U (OPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
[OJIyYUEHHOE 3HAYeHUE (PU3NYECKOW BEIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOILU
($U3NUECKUX METOJI0B, UCTIOIB3Ysl ONMMCAHUE UCCIIEIOBAHUS, BBIICIAThH
MIPOBEPSIEMOE TIPEIAIOIIOKEHUE, OLCHUBATh IPABUIBHOCTH IOPSAIKA

MPOBCACHUA NCCIICAOBaHNA, ACJIaTh BBIBOAbI

1.9

MPOBOAMUTH OIBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WK
busznyeckux  CBOMCTB  Ten:  (GopMynHpoBaTh  IpOBEpsieMbIe

NPENIOoJIOKEeHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO




1.10

060p}II[OBaHI/I$I, OIIMCBIBATH XOJ OIIbITa U (I)OpMy.]II/IpOBaTB BBIBOJbI

BBIMOJHATh NPSIMbIE H3MEPEHUS C UCIOJIb30BAaHHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBAThH PE3YJIbTAThI

HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COFOTHON MOTPEITHOCTH

111

IPOBOAMTH  MCCIIEJOBAaHHE  3aBUCUMOCTH  OJHOM  (pu3nueckoit
BEJIMYUHBl OT JPYrOM C MCIOJB30BAHUEM IPSMBIX HW3MEPEHHUM:
IUIAHUPOBATh MCCJIEIOBaHKUE, COOMpaTh YCTAHOBKY M BBIOJHSTH
U3MEpEHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3ynbTaThl NOJTYYEHHOW 3aBUCUMOCTH B BHE TaOJUI] U TpaguKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaAM UCCIICAOBAHUA

1.12

MPOBOAWTH  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3MYECKUX  BEIUYHH:
IUTAHUPOBATh W3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MpPeNoKEHHOW MHCTPYKIUH, W BBIYHCIATH 3HAUYECHUE

BCJIIMYHUHBI

1.13

coOmofaTh TMpaBWiIa TEXHUKHM Oe30macHOCTH Impu paboTe cC

71a00paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh MNPUHIUIBI JEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘leCKI/IC 3dKOHOMCEPHOCTHU

1.15

pacmo3HaBaTh MPOCTBIE TEXHUYCCKUC YCTpOﬁCTBa N U3MCPUTCIILHBIC
HpI/I60pBI o ¢XeéMaM MU CXCMATHUYHBIM PUCYHKaM, COCTABJISAATb CXCMbI
SJIICKTPHUICCKUX meren ¢ IMOCJICOOBATCIIBHBIM W IIapaJlICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinydasn YCJIOBHBIC 0003HaYeHUS

AJIEMEHTOB JIEKTPUYECKUX LENen

1.16

OPUBOJIUTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O THpUMeEpax)
NPaKTUYECKOTO UCIOIh30BAHUS (PU3MUYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HU Ui oOecriedyeHuss O€30MacHOCTH TMPU  OOpalieHuu  C
npubOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 3/10POBbs U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTUYCCKOI'O TOBEACHUS B Opr)KaI-OH_[eﬁ cpeac

1.17

OCYIICCTBIATDH ITOHUCK I/IH(bOpMaHI/II/I (1)I/I3I/I‘IGCKOI‘O COACPIKaHUA B CCTH
I/IHTepHeT, Ha OCHOBC HMCIOIIMXCA 3HAaHUN U l'Iy'TéM CPpaBHCHUA
JOIIOJIHUTCIIBHBIX HWCTOYHHUKOB BbIICIIATH I/IHq)OpMaHI/IIO, KOTOpas

SBIIIETCS IPOTUBOPEUMBON MM MOXKET OBITH HEJOCTOBEPHOI

1.18

HCIIOJIB30BAaTh IPpHU  BBIIIOJIHCHUHN y‘IC6HBIX 3aﬂaHHﬁ Hay4YHO-




HOMYJSIPHYIO JIUTepaTypy (HU3UYECKOTO COAEpIKaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceTH VHTepHeT; Biamers NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAILUU U3 OHOU

3HAKOBOU CUCTEMBI B JIPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
0000mass wHGOPMANMIO W3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO
CONICp)KaHHSA, B TOM YHUCIIE IyOIMYHO TPEACTABIATh PE3yIbTATHI
MPOEKTHOM WIJIM HCCJIENOBATEIIbCKOM JEATEIIbHOCTH, MPU HOTOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYCHHBIN ITOHATHUWHBIM amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIJICHUC HpeBCHTaHHCﬁ

1.20

MPYU BBITIOTHEHUHN Y4YeOHBIX MPOEKTOB M MCCIENOBaHUN (U3MUECKUX
MIPOIIECCOB paCIpeAesATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMM  3a7ayaMM, CJIEIATh 3a BBINOJHEHHEM IUIaHA
JIEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JCSITCIBHOCTh TPYIMIBL, BBICTPAUBAThH
KOMMYHI/IKaTI/IBHOG B3aI/IMO)ICI\/JICTBI/I€, HpOSIBJ'IfISI TOTOBHOCTH

paspemaTth KOH()IUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE pPe3yJIbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pas3indaTth SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHUE

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/a4y B y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OINMUCBLIBATHL H3YYCHHBIC CBOMCTBA TE€I U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA,
HCIIOJIb3Y: (I)I/I3I/ILICCKI/I6 BCJIMYMHBI, HPH OIMCAHUH IIPABUJIIBHO
TPAKTOBATH (bPI3PI‘ICCKPII>i CMBICJI HCTIOJIb3YCMBIX BCJIIMYHH,
0003HaYEHHUSA U CANMHHNIbI (1)I/I3I/I‘leCKI/IX BCJINYHNH, HAXOJUTH q)OpMy.]'ILI,

CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU




BCINYHNHaMH, CTPOUTH Fpa(l)I/IKI/I HN3YUCHHBIX 3aBUCHMOCTEN

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJl, (pU3MUECKHE SIBICHUS U IPOLECCHI,
WCTIONB3Ysl W3YYEHHBIE 3aKOHBI, TPH D3TOM [1aBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

OO0BSICHATH (PM3UYECKHE MPOIECCH M CBOIMCTBA TEN, B TOM YHCJE U B
KOHTEKCT€ CHUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIISITh IPUUMHHO-CJICICTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux IIaroB C MOMOUIbI0 2 — 3 M3Yy4YEHHBIX CBOMCTBa

(I)PBPI‘IGCKI/IX HBJ'IeHHfI, (I)I/BI/I‘-ICCKI/IX 3aKOHa UJIN 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHblE 3a7auu (OmHMparolmuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIB3yd 3aKOHbl U  (OPMYJIbI, CBS3bIBAIOIINE
(Gu3nyeckue BeIMUYMHBI: HAa OCHOBE aHaJlIW3a YCJIOBUSA 3aJa4d
3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HENOCTAIOIIME WU
M30BbITOYHbIE JaHHbBIE, BBIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOJUMBIE
JUISL pElleHus, MPOBOAUTH PAcUEThl M OLEHUBATh PEATUCTHUYHOCTD

MOJYYeHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

1.8

pacrio3HaBaThb Hp06JICMBI, KOTOPBIC MOKHO pPCHINTh HIPU TTOMOLIU
(I)I/I3I/I‘-IGCI(I/IX MCTOAOB, UCIIOJIbB3Yyd OIMMMCAHUC HUCCIICAOBAHUA, BbIACIATH
MPOBEPACMOC IPCATIONIOKCHUC, OLCHHUBATH IMPABUIBHOCTD IIOPSAAKa
MMPpOBCACHUA HUCCICAOBaHUA, [ACJAaTb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3YIbTATHI Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

IPOBOANTH OMBITHl 10 HAOMIOACHHWIO (U3UYECKUX SIBICHUH WIN
(HU3MYECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3yinbTaThl, POPMYITUPOBATH BHIBOJIBI

1.10

NPOBOJUTH TMpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
onpeneissl CpelHee 3HaueHUe H3MepsieMol BelndMHBbI ((hOoKycHOE
paccrosiHue coOuparomeil JUH3bI), 000CHOBBIBATH BHIOOp crocoba

U3MepEeHus (U3MEPUTEIBHOTO MPHOOpa)

1.11

MPOBOANUTH HCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSMBIX HU3MEpPEHUN: IMJIAHHPOBATh HCCIEIOBaHHUE,
CaMOCTOSITEJILHO COOHMpaTh YCTAHOBKY, (PUKCUPOBATH pPE3yNIbTaThI

HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I'-IeCKI/IX BCJINYHNH B BUIC Ta6J'II/IHI/I




1.12

Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHU A

OPOBOJUTh  KOCBEHHblE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUIAHUPOBATh U3MEPEHHsI, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATH HW3MEpPEHUs, CJleays MPeAIOKEHHON HWHCTPYKIHH,
BBIUMCIISITH 3HAYEHHWE BEJIUYMHBI M aHAJU3UPOBATH IOJIyUYEHHBIE

pPE3yABTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

coOmoaTh MpaBUja TEXHUKH Oe3omacHocTH Tpu  pabore ¢

J1a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3jindaTb OCHOBHBIC TIPHU3HAKU HU3YUYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJEJIeH:
MaTCpHrajibHasd TOYKa, a0COJIFOTHO TBépI[OC TCIO, TOYECYHBIM MCTOUYHHUK
CBCTA, JIY4Y, TOHKas JIMH34, IIJIAHETAPpHAd MOJCJIb aTOMa, HYKJIIOHHAd

MOJCJIb aTOMHOTI'O Apa

1.15

XapaKkTepu30BaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAHHUSA, HUCIOJIb3Ys
3HaHHWA O CBOMCTBaxX (U3MYECKUX SBICHMM U HEO0OXOJIUMBbIe

¢u3nUeckre 3aKOHOMEPHOCTH

1.16

1.17

HUCIIOJIB30BaTh CXEMbI n CXEMAaTUYHBIC PUCYHKH HU3YYCHHBIX
TEXHUUYECKUX YCTPOWCTB, U3MEPUTENBHBIX  TPUOOPOB u
TEXHOJOTUYECKHUX IPOILECCOB MPH PEIICHUH y4eOHO-TPAKTUUECKUX
3a7a4, ONTUYCCKHE CXEMBI JIJISl MOCTPOSHHS N300paKEHHI B IIIOCKOM
3epKaJie U COOUPAIOIICH JTMH3E

NPUBOJIUTh TPUMEPHl  (HAXOAWTh HH(OpMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCTOIh30BaHUs (PU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM A o0ecriedeHusi Oe30MacHOCTH TIpH  OOpamlieHuu ¢
npuOopaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJTIOICHUS] HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpPYXKaIOIIeH cpejie

1.18

OCYIIECTBIISATH MOUCK HHPOpMAIH (GU3HUECKOTO COACPKAHUS B CETH
HHaTepHeT, CcamMoCTOSTENbHO —(OPMYyIUpPYs TOMCKOBBIA  3ampoc,
HaXOAUTb NYyTH  ONPEACIEHHUS  JTOCTOBEPHOCTH  ITOJYYEHHOU
uHGOpMallMM Ha OCHOBE HWMEIOLIMXCS 3HAHUM M JOTMOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCIIONB30BAaTh MpPH  BBINOJIHEHWHM Y4eOHBIX 3aJaHUl  Hay4dHO-
MOMYNSPHYIO JIUTEPaTypy (U3HUECKOrO COJAEpKAHMS, CIPaBOYHBIE
Matepuaibl, pecypchl cetu HTepHeT, BlIameTh NpuUEMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAILMU U3 OJHOU




1.20

3HAKOBOM CHUCTEMBI B IPYTYIO

co37aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBEe HHGPOpPMAllUd M3 HECKOJIbKUX HCTOYHHUKOB (DU3MUECKOro
coJiepKaHUs, MyOJIIMYHO MPEJCTAaBIATh PE3yIbTaThl NMPOECKTHOW HIIN
HCCIIENAOBATENIBCKOM  ACATENBHOCTH, INPU  3TOM  I'PaMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaeina
GU3UKM U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueld ¢ y4EToM

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIpU BBIITIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeOBaHUM (1)I/I3I/ILICCKI/IX
MpoHeCCOB pacupeaAciIiaTh 0013aHHOCTH B rpyarne B COOTBETCTBUU C
INOCTABJICHHBIMHU  3aJadaMHu, CJICIHUTh 3a BBIIIOJHCHUCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHBIH BKJIag B  JACATCIBHOCTL TI'PYIIIbl, BbICTPAHWBATDH
KOMMYHHUKAaTHBHOC B3aHMOHeﬁCTBHe, IMPOABJIAA T'OTOBHOCTbH

paspemaTth KOH()IUKTHI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3jaena

Kon

3JIEMEHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

®uzuka — Hayka O TMpupoae. SBICHUS TPUPOJIBI.
dusnueckue SIBJICHUA . MEXaHHNYCCKHUEC, TCIIJIOBBIC,

QJICKTPUICCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Qdusznueckue BeNMUMHBL.  V3MepeHne  (QHU3MUECKUX
BenuuuH.  Ousnueckue  npubOopel.  [lorpemHocTs

U3MepeHuil. MexayHapoHas cucrema e uHuULL

13

14

ECTeCTBeHHOHay‘IHHﬁ MCTO/J ITO3HAHUA: Ha6J'IIOIIeHI/Ie,
IMIOCTaHOBKAa HAYYHOI'O BOIIPOCA, BBIIABUKXCHHC T'MIIOTC3,
OKCIICPUMEHT II0 MPOBCPKE THUIIOTE3, 00BsACHEHHE

Ha6n101[aeMoro SIBJICHUS

Onucanne PU3NIECKUX SBJICHUHN C TTOMOIIBIO MOJIETICH

1.5

[IpakTrueckue padbOTHI:
H3mepenue paccTossHUMN.
N3mepenue o0bEMa KUAKOCTH U TBEPOTO TENA.
OmnpeneneHue pazMepoB MajbIX TEN.
N3mepenue teMieparypsl IpU IOMOIIU KUJKOCTHOTO

TCPMOMCTpPA U AaTUYUKA TEMIICPATYPbI

ITEPBOHAYAJI

bHBIE CBEJAEHUA O CTPOEHMU BEHIECTBA

2.1

CtpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, HX
pasmepnl. OmbITHI, JOKa3bIBalOUIME AMCKPETHOE CTPOCHHE

BEIICCTBa

2.2

JBwxkenue yactuil BemecTBa. CBs3b CKOPOCTH
JIBW)KEHUS  4acTULl C  Temneparypoil. bBpoyHoBckoe

IBWOKeHUE, Tudy3us

2.3

BzauMmogaelicTBue 4acTHIl BEIIECTRA: IMPUTSAKCHUC U

OTTAJIKMBAaHHC




AFpeFaTHBIe COCTOsIHUA BCHICCTBA: CTPOCHHUC TIa30B,

KUAkocTed M TBEPABIX  (KPUCTAUIMYECKHX)  Tel.

2.4 B3auMOCBsI3b MeXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSX M WX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[pakTuyeckue pabOTHI:
Ouenka jauameTpa aToMa METOAOM psiAoB  (C
UCTONIb30BaHueM GoTorpaduii).
2.6 OnpITel IO HAONIOACHHUIO TEIUIOBOTO PACHIUPEHUS

ra3os.
OneiTel 1O OOHapy>KEHUIO  JEWCTBUA  CHII

MOJICKYJISIPHOT'O ITPUTAKCHUS

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUKCHUE. PaBHOMEpHOE 31
' HEpPaBHOMEPHOE JIBIXKCHHE
3.9 Ckopoctb. Cpennsisi CKOpOCTh NpPU HEPABHOMEPHOM
' JBUKEHUU. PacuéT myTu v BpeMEHH JIBUKEHUS
SIBnenune uHepumu. 3akoH HHepuUMH. BzaumopaerctBue
3.3 T€J KaK NPUYMHA U3MEHEHUsI CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa UHEPTHOCTHU Teja
34 IInotHocte  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMa BEIIeCcTBa
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOJIEUCTBUS Tell
36 Cuna ynpyroctd u 3akoH ['yka. M3Mepenue cuibl c
' MIOMOUIBIO TMHAMOMETPA
3.7 SIBnenue TaroreHus U cuwia TsxecTtd. Cunna TKECTU
' Ha Apyrux manerax. Bec Temna. HesecomocTs
38 Cuna TpeHus. TpeHHE CKOJBXKEHUS M TPEHHE IOKOS.
' TpeHue B mpupoJie U TEXHUKE
3.9 CrokeHue CuJjl, HampaBJIEHHBIX MO OJIHOM MPSMOM.
' PaBHOnelicTBYIOIIAS CHIT
310 [IpakTrueckue padbOTHI:

OnpeneneHre CKOPOCTH  PABHOMEPHOIO  JABMXKEHHUS




(mapuka B OKUAKOCTH, MOJENHU DIEKTPHUUYECKOTrO
aBToMOOWII W Tak pganee). OmnpenencHue cpeaHei
CKOPOCTH CKOJBXKCHHS Opycka WIM IIIapuKa IO
HaKJIOHHOW  1ockocTH. OmnpenesnieHne  MIOTHOCTH
TBEPIOTO Tena. OnEITHI, JIEMOHCTPHUPYIOIITHE
3aBUCHUMOCTb pacTsDKEeHUs (AedopMaiu) MpYyKUHBI OT
OPWIOKEHHOW  Ccwibl.  ONBITBI, JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTbH CUJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tejla U

XapakTepa CONPUKACAIONINXCS TIOBEPXHOCTEH

Ddu3nyecKue SBICHUS B Ipupoac: NpuMepbl IBUKCHUA C

3.11 pa3INYHBIMM CKOPOCTSIMM B JKUBOW U HEXKUBOU IPUPOJE,
JIeWCTBUE CUJIBI TPEHUSI B IPUPOJE U TEXHUKE
3.12 TexHuyeckue yCTpoHCcTBa: TUHAMOMETP, MOIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTE 1 TA30B
A1 Hasnenune TBEpHoro tena. CrocoObl yMEHBLIEHUS H
' YBEITUYEHUS JIaBICHUS
49 JaBnenue raza. 3aBUCUMOCTb JaBJCHUS raza oT o0bEMa,
' TeMIIepaTyphbl
43 [lepenaya maBieHus TBEPABIMU TEIAMHU, KHUIKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKHE MAIIMHBI
3aBUCHUMOCTh  JABJICHUA OSKUAKOCTHU OT TJIyOUHBI
4.4 ['unpocraTudeckuii mapagokc. CooOIIaroNIMecs: COCY/Ibl.
I'unpaBnugeckrne MeXaHU3MbI
Atmocdepa 3emnu 1 atmocdepHoe papnerue. [IpuanHer
A5 CYILIECTBOBAHUS BO3AYIIHOW 00004k 3emiu. OmbIT
' Toppuuernnu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHHUS OT
BBICOTHI HAJ] YPOBHEM MOPS
46 N3mepenue artmocdepHoro namienus. I[lpubopsr s
' U3MEPEHUs: aTMOC(EPHOTO 1aBICHHS
JleiicTBre KHMIKOCTH W raza Ha NHOTPYXEHHOE B HHX
4.7 Teno. BelTankuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
48 IInaBanue ten. Bo3ayxornnaBanue
4.9 [pakTtuyeckue pabOTHI:




HccaemoBanne 3aBHCHMOCTH Beca Tejlda B BOAE OT
00béMa TOrpyKEHHOM B IKHAKOCTh YacTH TeJa.
OrnpeniesieHUe BHITAJIKUBAIOIIEH CUJIbI, JEHCTBYIONICH HA
TEJO0,  TMOrPYy:KEHHOE B  KHUIKOCTD. [IpoBepka
HE3aBHCUMOCTU BBITAJIKHUBAIOIICH CHIIbI, JIEHCTBYIOIIEH
Ha TeJO0 B JKHAKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPHUPYIOIIHE  3aBUCUMOCTh  BBITAJKUBAIOUIEH
CWJIbI, JIEHCTBYIOIIEH Ha TEJIO B JKUAKOCTHU, OT 00BEMA
MOTPYXEHHOW B KMAKOCTb YacCTH TeJIA U OT IJIOTHOCTH
JKHUJIKOCTH. Konctpyuposanue apeomerpa HIIN

KOHCTPYMpPOBaHUE  JIOAKM M  ONpeJeleHue  eé

TPY30M0IbEMHOCTH

Odusnueckue  SABJICHHS B TPUPOJC:  BIUSHHE
4.10 aTMOC(EpHOTO JTaBJICHHUS Ha )KMBOW OPTaHMW3M, TUIaBaHUE

pBIO

TexHuueckne yCTpOHCTBa: COOOMIAFOIIMECS COCYIBI,
411 YCTPOMCTBO  BOJONPOBOJA, THJIPABIMYSCKHNA TIpece,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPLIHEBOI Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT A

5.1 Mexannueckas pabota
5.2 MexaHnueckas MOIIIHOCTh
53 [lpoctele MexaHWU3MbI: pblYar, OJOK, HaKJIOHHAs
' IUIOCKOCTh. [IpaBmito paBHOBECHS prryara
5.4 [Ipumenenne npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3on0Toe  mpaBwioy  MexaHuku.  Koadduuument
9.5 H0JIE3HOTO JEeNCTBUS MEXaHU3MOB. IIpocTsie
MEXaHU3MBI B OBITY ¥ TEXHUKE
5.6 [orennuanbHast SHEPrUU Tela, MOJHATOrO HaJl 3eMIIEN
5.7 Kunetndaeckast sHeprus
58 [Tonnas MexaHu4Yeckass >HEpPrus. 3aKOH HM3MEHEHMS U
' COXpaHEHHsI MEXaHUYEeCKON SHEPTHH
59 [IpakTrueckue padbOTHI:

Onpenenenuie  paboTBl  CWJIBI  TPEHHS  TIPU




PaBHOMEpPHOM  JIBDKEHMM TejJa 10 TOPHU30HTAIBHOU
noBepxHocTu. MccaenoBanue yciaoBUi paBHOBECHsS phlyara.
N3mepenne KIIJ| HakinoHHoO# muiockocTu. M3ydeHue 3akoHa

COXpaHEeHMsI MEXaHNYECKON IHEPTUH

du3nyeckrue SBICHHUS B npupoac: pblHaru B TCJIC

5.10
YyeJioBeKa
TexHudeckue yCTpOMCTBAa: pblyar, IIOABIKHBIM U
5.11 HETIOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B ObITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAePKAHUSA
pa3jena 3J1eMeHTa
TEITUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYIISIPHO-KHHETUIECKON
6.1 TEOPHUM CTPOEHHUS BemlecTBa. Macca U pa3mepsl
' Mosiekyn.  ONBITBI, MOATBEPXKAAIOIINE  OCHOBHBIE
TIOJIOKEHHS MOJIEKYISIPHOKUHETHIECKON TEOpUH
Mogenn  TBEPAOro, IJKMAKOTO W Tra3000pa3HOro
6.2 cocTosHUH BemiecTBa. Kpucramimdeckne u amopdHbIe
Tena
OObsicHeHHE CBOWCTB ra3oB, KUJKOCTEH U TBEPIBIX TET
6 6.3 Ha OCHOBE TIOJOXEHUH MOJEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CMauyuBaHuE U KanWUISIPHBIC SIBICHUS
6.5 TerutoBoe pacipeHne u cxaTue
56 Temmneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO
. TETJIOBOTO IBMYKEHUS YaCTHUI]
57 Buyrtpennsis sneprus. CriocoObl U3MEHEHUSI BHYTPEHHEH
. SHEPruu: TEIJIONEepeaaya U COBEpIICHUE pabOThl
6.8 Bugsl Teronepenayuun: TEIUIONPOBOJHOCTh, KOHBEKIIHS,
' U3ITy4eHUe




KommgecTtBo TCIIJIOTHI. YI[ CJIbHas TEIIOEMKOCTh

6.9
BEIIECTBa
TemmooOMeH W TeEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEII0BOro OanaHca
611 [InaBneHue u oTBEpAEBaHNE KPUCTANINUYECKUX BEILIECTB.
' VenpHas TEIUIOTA INIABICHUA
IlapooOpa3zoBanue u  koHAeHcanus. Mcnapenue.
6.12 Kunenune. VYpaenpHas Temora  napooOpa3oBaHUS.
' 3aBUCHMOCTb TEMIIEPATYpbl KMIIEHUSI OT aTMOC(HEPHOro
JTaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUS
[Ipunuuner  pabotel  TerioBbix jasurareneit  KIIJ
6.15 TEIUIOBOTrO ABuraress. TemoBble JBUTATEeNd M 3alIUTa
OKpYKaroIlel cpeibl
3aKOH COXpaHEHMs U IPEBPALLEHHS SHEPIUU B TEIIOBBIX
6.16
mporeccax
[pakTuyeckue pabOTHI:
OnbITl 1O OOHApy)KeHHIO  JACWCTBUS  CUI
MOJIEKYJISIPHOTO MIPUTSKEHHUS.
OnpIThl MO0 BBIPAILIMBAHUIO KPUCTAJJIOB MOBAapEeHHOU
COJIM WJIN caxapa.
OnbITel 10 HAOMIONEHUIO TEIJIOBOIO PACIIMPEHHS
ra3oB, )KUJKOCTEH U TBEPBIX TEI.
6.17 Ornpenenenne 1aBieHNUs BO3ayXa B OaJJIOHE MITIPHUIIA.

OMBITB, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH J1aBJICHHS
BO34yXa OT €10 O6I>éMa 1 HarpCBaHUA W OXJIAXKICHHA.

[IpoBepka rumore3bl TUHEHHON 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA J>KUIKOCTH B TEPMOMETPUYECKOW TPYyOKEe OT
TEMIIEPATYpPBHL.

Habntonenne n3MeHeHsl BHyTpEHHEH SHEpTUu Tena B
pe3ynbTaTe Teronepeaadn u paboThl BHEITHUX CHIIL.

I/ICCJ'IGIIOBaHI/IC SABJICHUS TemooOMeHa npu




CMCIIMBaHUN XOHOI[HOﬁ u FOqueﬁ BOJBI.

LWIAHAPOM.

HcciiemoBanue mpoiecca ucrapeHus.

OnpeneneHI/Ie KOJIN4YECTBa TCINIOTHI, ITOJIYYECHHOI'O

BOJIOM MpU TEIJI0OOOMEHE C HarpeTbiM METaUIMYEeCKUM

OnpeneneHue yaeabHONU TEIIIOEMKOCTH BEIIECTBA.

OHpGI[eJIeHI/Ie OTHOCHUTEIBbHOMN BIAKHOCTH BO3yXa.

Onpenenenve yeabHON TEMUIOTHI TUIABJIEHUS JIBJA.

duznyeckue SABICHHUSI B IIpUpOJIC:

IOBCPXHOCTHOC

HAaTsOKCHUE W KallWUIAPHBIC ABJICHUA B IIPHPOAC,

6.18 KpUCTAJUIBI B TIpUpoJe, u3nyuenue CoJiHIla, 3aMep3aHue

HNHCA, CHCra.

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCH], TYMaHa,

TexHuueckue  yCTpOWCTBA:  KalWUISIPbl, IMPHUMEPHI

HCIIOJIB30BAaHUsl KPUCTAJIOB, JKUJIKOCTHBI TEPMOMETP,

6.19 JaTYUK TEMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS

ABUTaTCJIb BHYTPECHHET'O CI'OpaHMs.

JIOMOB, THUTPOMETPBI, MCUXPOMETp, MapoBas TypOuHa,

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tell. J[Ba poaa dJIEKTPUUECKUX 3apsiioB

B3aHMOﬂeﬁCTBHe 3apsAKCHHBIX  TCII.

3akon Kynona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOJAEUCTBUSI 3apSXKEHHBIX TN OT

BCJIMYMHBI 3apsA10B U PACCTOAHUA MCKIY TeJIaMI/I)

9J'IeKTpI/ILIeCKOC II0JIC. HaHpH)KéHHOCTB QJICKTPHUICCKOI'O

7.3 noyst. [IpuHOMN Cymepro3unuu JIeKTPHUECKUX TOJeH

(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN
7.4 anekTpuyeckuil 3apsan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU
7.5 3aK0H COXpaHEHHUS IEKTPUIECKOTO 3apsa
ONEeKTpUYecKUd  TOK.  YCJIOBHS  CYyLIECTBOBaHMS

7.6

QJICKTPHUYCCKOI'O TOKaA. HMcToYHMKY NOCTOSHHOT'O TOKA




HeiictBus ANEKTPUYECKOTO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). ONEKTPUYECKUd TOK B

JKMIKOCTSX U ra3zax

Onektpuueckass 1enb. Cuna TOKa. DIEKTPUUECKOE
7.8

HaIpsDKEHNE

CormnpoTuBiieHue MPOBOJHUKA. VYnenbHoe
7.9

CONPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma JJ1s yyacTka Lenu

[locnenoBarenbHOE W TMapaJIeIbHOEC  COSAMHEHUE
7.11

MIPOBOTHUKOB

PaGora w MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

DneKkTpuueckue Lenu U NOTPEeOUTENH 3BJIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTKoe 3amMbIkaHme

IlocTtossHHBIE MarHuThl. B3ammojelcTBHE IOCTOSHHBIX
7.14

MarHuToB

MarautHoe T1oje. MarHutHoe 1moje 3eMId H  €ro
7.15

3HAYEHHE JUIS JKU3HU Ha 3eMiie

OmneiT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
7.16

[IpumeHeHue 37IeKTPOMArHiuTOB B TEXHUKE

JlelicTBME MAarHWTHOrO IOJS HA MPOBOAHUK C TOKOM.

DNEeKTpOoABUTATENb MOCTOSHHOIO TOKa. Vcmonb3oBaHue
7.17

AJICKTPOJIBUTATENIe B TEXHHYECKHX YCTPONCTBAaxX M Ha

TpaHCIIOpTE

Onbitel  @apajges.  SIBineHwe  3JIE€KTPOMarHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DIIeKTPOTeHEPATOP. Croco0sbl MOJTYYCHUS
7.19 JJICKTPUYECKON  DHEPrumu. DNIeKTPOCTAaHIIMKM  Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTryeckue pabOTHI:
7.20 OnbITh 110 HAOTIOACHUIO SNEKTPU3ALUU TN HHIYKIIUEH

Y IIPU COTIPUKOCHOBEHHH.




HccnenoBanue naeicTBUA SJIEKTPUUECKOTO TONS  Ha
MTPOBOTHHUKH M JTUDJICKTPUKH.

COopka um mpoBepka pabOTBI AJICKTPUUECKON T
MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUJIbI TOKA.

W3mepenue u perynupoBaHHie HaMPsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIIYILIETO 4epe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3WCTOpPA U HATPSKEHUS
Ha pe3UCTope.

OnbITHL, JEMOHCTPHPYIOIINE 3aBHCHUMOCTh
ANEKTPUICCKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIOMIA/IA MTOTIEPEYHOr0 CEYCHHS U MaTepuaa.
[IpoBepka TmpaBWiIa CIOXKEHUS HAMNPSOHKEHUH TMpU
MOCIIEJIOBATEIFHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[TpoBepka mpaBmiia JJisi CHIIBI TOKA TP MapajuIeTIbHOM
COeIMHEHUU  pe3ucTopoB.  Ompenenenue  padbOTHI
JNEKTPUYECKOTO TOKa, HAYHIETO 4Yepe3 Pe3ucTop.
OmnpeneneHre  MOIIHOCTH  DJIGKTPUYECKOTO  TOKa,
BBIJIENIAIEMOM Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWIBI TOKA, UAYIIETO 4Yepe3 JIaMIOUKy, OT HAIpPsKCHUS
Ha Heil. Onpenenenue KIIJ{ narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MAarHHUTOB.
W3ydyeHne MarHuTHOTO MOJIsl HOCTOSTHHBIX MarHUTOB IIPU
uxX o0beAMHEHWHM ©  pasaencHuu. Vcciaemoanue
JEUCTBHS DJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbpITel, JEMOHCTPHUPYIOIIHE  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBUS KAaTyIIKU C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBjleHMs TokKa B Karymke. l3yuenue

I[ef/'ICTBI/ISI MAaroiuMTHOIO IIOJi1 Ha IMPOBOJHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHUE paboThI
3JICKTPOJIBUTATEIS. M3mepenue KITI
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHUIO ABJICHUA BHGKTpOMaFHI/ITHOfI HHAYKIWH:




HUCCIICJOBAaHUC W3MCHEHHI 3HAYCHUS H HaIpaBJICHUA

HHAYKOUOHHOT'O TOKa

7.21

dusznueckue SBJICHUS B MPUPOJE: DICKTPUUYECKHE
SABIEHU B  artMocdepe, DSICKTPUUECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE ToJie 3eMJIH, Ipeid MOIIOCOB,
POJIb MAarHUTHOTO TIOJISL JJISI )KU3HHU Ha 3emile, MOJISIPHOE

CHUAHUC

1.22

TexHuueckue YCTpPOWCTBA: 3JIEKTPOCKON, aMIIEPMETP,
BOJILTMETp, PEOCTaT, CUETUUK DJIECKTPUUECKON SHEPIuu,
AJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,  HArpeBaTEIIbHBIC
ANEKTPOTPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUraTEIb

IMOCTOAHHOT'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [TpoBepsieMbie 371€MEHTHI COACPIKAHUS
pasznena
MEXAHUWYECKUE SBJIEHMA
8.1 Mexanndeckoe JBWXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBIIKEHUS
8.3 PaBHOMEpHOE NPSIMOIMHEHHOE ABHKCHHE
HepaBaomepnoe MpsIMOJIUHEITHOE JBUKCHHE.
8.4 Cpennsis 1 MrHOBEHHass  CKOpPOCTb  Tela  IpH
8 HEPaBHOMEPHOM JBUKCHHUU
85 VYckopenue. PaBHOyCKOpEeHHOE NPSMOJIMHEHHOE
' JBUKCHHE
8.6 CoOoauoe nanenne. OnbiTel [anunes
PaBHOMepHOE nBuxkeHHE 1o OKpy:kHOCTH. [lepuon u
8.7 gactota oOpamieHus. JIluHeiHass w yrioBas CKOPOCTH.
LleHTpOCTpEMHUTEIIBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproToHa




8.9

Bropoit 3akon HerotoHa

8.10 Tpetuii 3akon HeroToHa
8.11 [TpuHIMT Cyneprno3uIuu CUI
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuma TpeHHs: cCHJIa TPEHUS CKOJBKEHUS, CHIla
' TPEHHUSI IOKOSI, IPYTHE BHUJIBI TPEHUS
8.14 Cuna TsKECTHM M 3aKOH BCEMHUPHOTO TITOTEHUS.
' YckopeHnue cBOOOAHOTO NaAeHuUs
8.15 JBmwxenne  mmaHer  Bokpyr  Comnma.  Ilepas
' KocMHuYeckasi ckopocTb. HeBecoMoCTh U neperpys3ku
PaBHOBecue  MarepuanbHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPIIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tejla € 3aKPEIUIEHHON OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsxecTu
8.18 Nmnynec Tena. M3smenenune nmiyibsca. Mnynsc cuiiel
8.19 3aKOH COXpaHEHUS UMILYJIbCa
8.20 PeaktuBHOE NBMKEHIE
8.21 Mexanudeckast paboTa U MOITHOCTb
8.9 PaGora cun Tsxkectu, ympyroctd, TpeHusa. CBs3b
. SHEPTUu 1 paboThI
8.23 [loreHnmanbHass dSHEpPrusi Tena, MOJHATOrO  HaA
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHmanpHas YHEPTHSI CIKATON TPYKUHBI
Kunernueckass sueprusa. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aK0H COXpaHEHUS MEXaHUYCCKOW IHEPTUH
[IpakTHyeckue padboThI:
OrnpeneneHne CpeHel CKOPOCTH CKOJBKEHHS Opycka
WIA JBYKCHHS IIApHKa 1O HAKIOHHOW TUIOCKOCTH.
897 OmnpezneneHue yCKOpeHUs Teja MpH PaBHOYCKOPEHHOM

JBH>KEHUH MO HAKJIIOHHOM IIJTIOCKOCTH.
HccnegoBaHne 3aBHCHMOCTHU oyTu OT BpPCMCHH IIpU
PaBHOYCKOPCHHOM IABUXXCHUUN 0e3 HavaJIbHOM’ CKOpPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM




JBIDKEHUM 0€3 HayaJbHOW CKOPOCTH IYTH OTHOCSATCS
KaKk psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS
OT CWIbl HOpMaJbHOro JaBieHus. OnpeneneHue
kod(duimenta TpeHUs CKoibxkeHusa. OmnpenercHue
KECTKOCTU TMpYyXkUHbL. OnpenenreHre padOThl CHUIIBI
TpeHHUsI TpU PaBHOMEPHOM JIBWJKEHHMM Teja IO
TOPU30HTAIBHON TOBepXHOCTH. OmnpernencHue padoThI
CUIBl  YOPYrocTM  IIpu  IHOABEME  Ipy3a  C
UCIIOJb30BAHUEM  HENOABI)KHOTO U MOABUKHOIO

0JIOKOB

du3nyeckue ABJICHUS B npupoAc: MPUJINBLI U OTJIMBBI,

8.28 JIBWkeHHe IutaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUJKEHHE KUBBIX OPTaHU3MOB
8.29 TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATUYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarensnoe JABUKCHUC. OcHOBHbBIE XapaKTCPUCTHUKU

o1 Kosie0aHuii: Mepuo/l, 9acToTa, aMIUTUTY 1A
9.9 Marematnueckui u IIPYKUHHBIN MasITHUKHU.
' [IpeBpatieHre SHEPTrUU IpH KoJIe0ATETLHOM JIBH)KCHUH
93 3aryxatomue KojieOaHus. BeIHYXIEeHHBIE KoJieOaHUsI.
' Pe3onanc
Mexanndeckue BoOJIHBL. CBOMCTBA MEXaHWYECKUX BOJIH.
9.4 [IpononbHbIe W TONIEpeYHBbIE BOJIHBL. JliMHA BOJHBI U
' CKOpOCTh €€ pacmpocTpaHeHusi. MexaHu4ecKue BOJIHBI
B TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 NudpasByk u yabpTpasByk
[TpakTrueckue pabOTHI:
OnpeneneHre 4YacTOThl HW  Tepuoaa  KojeOaHi
9.7 MaTeMaTHIEeCKOro MasiTHUKA.

Onpenenenre 4acToTbl M IepuoAa  KosjeOaHHi

MMPY>XUHHOI'O MasgdTHHUKaA




HccnenoBanne 3aBUCHMOCTH IepUOJa  KoJeOaHMiA
MOJBEIICHHOTO K HUTU Tpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuojia  KoJieOaHHi
INPYXKHUHHOTO MasiTHUKa OT Macchl Tpysa. IIpoBepka
HE3aBHUCHUMOCTH nepuoaa Kosie0aHuit rpysa,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH

NpyXuHBL. M3MepeHne ycKopeHus: CBOOOTHOTO TaIeHUsI

dusznueckue SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 J)KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMUYECKUE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHu4Yeckne yCTPOMCTBA: JXOJOT, HUCHOIB30BAHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHbIE BOJHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 351eKTPOMAarHUTHBIX BOJIH
103 OnexTpomMarHuTHas npupoga csera. CKOpOCTh CBeTa.
' BomnHoBBIE CBOMCTBaA CBETA
10 [TpakTuyeckue paboOTHI:
104 N3yyenne CBOHCTB  DJIIEKTPOMATHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TesepoHa
@dusnueckue SBIEHUS B IpHpPoOJE: OUOJOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yabTpaduoneToBoro "
PEHTI€HOBCKOI'O U3JIy4€HHUU
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJH JUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBas monens cBeta. MicTounuku ceera
11.2 [TpssmoMHEIHOE pacpoCcTpaHEeHNE CBETa
OTtpaxenue cBeta. [Inockoe 3epkano. 3aKOH OTpakKeHUS
11 11.3
cBeTa
114 [Ipenomnenue cBeta. 3aKOH NPEIOMJIEHHSI CBETA.
' IlosiHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop styuelt B InH3e




11.6

OnTtuueckas cucTeMa (bOToanr[apaTa, MHKPOCKOIIa U

TCJICCKOIIa

11.7

I'maz kak onTtuyeckas cucrema. biH3opykocTs u

JATbHO30PKOCTh

11.8

Pasnoxxenue Oenoro cseta B ciektp. OnbiTel HbtoTOHA.

CrnoxeHue CeKTpalbHBIX IIBETOB. J(ucmnepcust cBeTa

11.9

IIpakTHyeckue padOTHI:

HccnenoBanue  3aBUCUMOCTH  yrila  OTPa)KEHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHusl.

W3ydyeHnue xapakTepHCTUK M300pakeHHs MpeaMeTa B
IUIOCKOM 3€pKaJie.

HccnenoBanne 3aBHCUMOCTH  YIJIa  IIPETOMIICHUS
CBETOBOT'O JIyda OT yrijla MajeHus Ha TPAHUIE «BO3AYX —
CTEKJIIO».

[Tonmyuenue n300paxxeHHi ¢ MOMOLIbIO coOuparoueit
JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJTBI COOMPAFOTIICH JTHH3BI.

OmnBITHI IO Pa3I0KEHUIO OEIOT0 CBETa B CHEKTP.

OmnbITH 10 BOCHPUSATHIO LBETA IMPEIMETOB NPH HX

Ha6JIIO,Z[eHI/II/I 4YCpe3 IBCTOBLIC (I)I/IJ'IBTpBI

11.10

du3nyeckue SBICHUSI B npupoac: 3aTMCHUA COJ'IHI_[a n
.HYHBI, OBETa TCJI, OIITUYCCKHUC SABJICHHUSA B aTMOC(bepe

(uBeT HEeOa, pedpakmus, pagyra, MUPaXK)

11.11

TexHnuueckne YCTPOMCTBA: OYKH, IIEPUCKOII,

¢dboToanmapar, ONTHIYECKHUE CBETOBOIBI

12

KBAHTOBEBLIE

SABJIEHUA

12.1

Omnbitel Pezepdopna u mimaHeTapHas MOAETb aTOMA.

Mopneins atroma bopa

12.2

I/ICHYCKaHI/Ie 1 IIOrJIomiCHUE CBCTA aTOMOM. KBaHTEI.

JIuneityaTeie CIEKTPbI

12.3

PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3IydeHus

12.4

Ctpoenue aroMmHoOro suapa. HykioHHas Moxenb

aTOMHOTO sapa. M30Tonsl




PanuoaxktuBHble mnpeBpameHus. Ilepuon momypacmana

12.5
ATOMHBIX 1P
126 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOrO U
' MaccoBOTO YHUCE
12.7 OHeprust CBsI3u aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. ictounuku sHepruu
' CounHua u 3B€311
12.9 Slnepnas  sHepreruka. [lelicTBHE  paaMOAaKTUBHBIX
. U3JIy4EHUI Ha KUBbIE OPraHU3MbI
[TpakTrueckue pabOTHI:
HaOnroneHne CIUIOIIHBIX M JIMHEHYATBIX CIEKTPOB
1210 U3ITy4CHHUSL.
HccnenoBaHne TPEKOB: M3MEPEHUE HHEPIMM YACTHIIBI
10 TOPMO3HOMY IyTH (110 poTOrpadusm).
H3mepenue paanoakTUBHOTO (poHa
@usnueckue SABJICHUS B IPUPOJE: ECTECTBEHHBIN
paavoOaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 paiMOaKTUBHOE MW3JIyY€HHE NPUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PAJUOAKTHBHBIX W3IYYEHHH Ha OpraHu3M
4eJI0BEKa
1.1 Texnuueckue YCTPOWCTBA: CIIEKTPOCKOII,

VWHJIUBUYaJIbHBIN 103UMETp, KaMepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu QUMK B HAY4YHOM  KapTUHE  MUDA;
c(hopMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOW CBSA3U
¥ TI03HABa€MOCTH SBJICHMHM NPUPOABI, O POJIU HKCIEPUMEHTa B
buszuke, o0 cucTeMooOpasymIleil poau GU3UKA B Pa3BUTHHU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTUH, 00 3BOJIIOLHU
(GUBUYECKUX 3HAHWK M UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKIAJE€ POCCUICKUX M 3apyOCKHBIX YUYEHBIX-
(¢u3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IPOLIECCOB OKPYKAIOLIErO

MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTUM

3HaHusT O BUJAX MaTepuu (BELIECTBO M I0J€), O JBMKEHUHM KaK
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHON TeopHH
CTPOEHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyath SBJICHUS 110 ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUecKoe SBJICHHE;
YMEHHE pacrlo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3NYECKUX SBICHUN
B OKpYXalolleM MHpe, BBIIESAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKM)

Brnanenne ocHOBaMHM TOHSTHIHOTO amnmapara ¥ CHUMBOJHYECKOTO
s3bIKa (PU3WKH M WCTOJIb30BaHWE WX JUIS PEIICHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tei, (U3NYCCKHUE SBICHHUS U

MMPpONLCCChI, UCITIOJIb3YA (1JYHI[aMCHTaHLHBI€ N OMIIMPUICCKUC 3aKOHBI

YMeHue onMuChIBaTh HN3YYCHHBIC CBOMCTBA Tell U (I)I/IBI/I‘-ICCKI/IG SIBJICHUA,

HCIIOJIb3Y (1)I/I3I/I"IGCKI/IG BCIIMYHHBI

Bnagenne ocHOBaMM METOJOB HAydyHOTO TIO3HaHUS C Y4ETOM
CcOOJIFOICHHS TPaBMJI O€301IaCHOTO TPYyJa: HAOMIOJeHUE (HU3UIECKUX
SIBJICHU

YMEHHE CAMOCTOSITEIbHO COOMpAaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyIOBaHMS MO MHCTPYKIMH, OMHUCHIBATh XOJ
OIbITA U 3alMCHIBAT €0 Pe3ybTaThl, GOPMYIUPOBATH BBIBOADI;
IPOBE/ICHUE NPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEJTUYUH:
YMEHUE IUIaHUPOBaTh M3MEPEHMs, CaMOCTOATEIBHO CcOOMpaTh
DKCIEPUMEHTAIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAYECHHWE BEJIMYMHBI M AHAJIU3HPOBATH IOJYyYEHHBIE PE3YJIbTATHl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAHUN;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHME [0  HMHCTPYKLUHU,  IPEICTABIATH
MOJy4eHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIUI U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, J€aTh BHIBOJIbI IO pe3yiIbTaTaM

HUCCIICIOBAaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MoOJeliei
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKHJKOCTEH ¥ TBEPABIX TeJ, IUIAHETApHAs MOJIENb AaToOMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO f]ipa) U yMEHHE NPUMEHATh UX IS

00BsicHEHUS! (PUBNYECKUX MPOLIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
yuciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONMOPOW HAa M3YyYCHHBIE CBOMCTBA (PH3UUECKHUX

HBJ'IeHPIfI, (I)I/IBI/I‘ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MUecKue
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOE YCIIOBUE 3aj]layM,
BBISIBIIAITh HEJOCTAIONIUE JIaHHBIE, BBIOMpATh 3aKOHBI W (HOPMYIIBI,
HeoOXouMBbIe JIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MPOBOJIUTh PACUYEThl M OLEHUBATh PEATMCTUYHOCTH IOJTYyUYEHHOTO
3HaueHUsl (PU3UYECKON BEIMYMHBI; YMEHHE OINPEACISTh Pa3MEPHOCTh

(¢u3nUecKoil BETMUMHBI, TOJIYYCHHOH NP PEIICHUH 3a/1a4n

YMmenue XapaKTCPU30BaTh IMPHUHIUIIBI IleICTBI/IH TCXHHUYCCKHX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMMHCAHUIO, UCIIOJIB3Yys 3HAHUA O

CBOMCTBaxX (I)I/I?»I/I‘IeCKI/IX SIBJICHUM U HeO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG




10

3aKOHOMEPHOCTHU

YMeHHe UCIoJIb30BaTh 3HAHUSA O (U3UYECKUX SBICHHUSIX B
MOBCEHEBHOM KW3HM Il oOecreueHuss Oe30MacHOCTH TpHU
oOpamieHUd ¢  OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKHUMH
YCTPOWCTBAMH, COXPAHCHUS 3JIOPOBbS M  COOJIIOJICHUS HOPM
OKOJIOTHYECKOTO TIOBEJCHUS B OKpYXKAIOMICH cpeze; MMOHUMAaHHE
HEOOXOUMOCTH TIPUMEHEHHUS JOCTIDKEHUH (U3WKU M TEXHOJOTHUU

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpeAcTaBleHUs HHoOpMaH
(GU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUW; YMEHUE OLIEHUBATH JOCTOBEPHOCTH
MOJlydeHHOW WH(OpPMAIlMK Ha OCHOBE HWMEIOIIUXCA 3HaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJIHEHUH YYEeOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOTro CcolepKaHMs, CIIPABOUYHbIE MaTEpUajbl, PECYpPChl CETU
WNurtepner; BrnageHue 0a30BBIMH  HABBIKAMH  ITPEOOpa3OBaHMS
uHpopMalii W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexannueckoe JBmwKeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTh IBHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsst ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS CpeHer ckopocTu: V = S/t
PaBHOMepHOE MpsIMONIMHENHOE JBMKEHHE. 3aBUCUMOCTh KOOPJIAMHATHI Tejla OT
BPEMEHH B Clly4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO JIBHKEHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTH OT BPEMEHHM [JIsi TMPOEKIMH CKOPOCTH, MPOCKIUU
NepeMelleHusi, IyTH, KOOpAUHATHl IPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBI TeJda OT BPEMEHHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHETHOTO IBUKEHMUS:
2
S =vg # i+ ay = ;
2
@opmynbl ISl TNPOEKUUU MEpPEeMELICHUs, MPOCKIUN CKOPOCTH M TPOCKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
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'paduku 3aBUCUMOCTH OT BpPEMEHH IS MPOSKUUH YCKOPEHUS, MPOCKIHH
CKOPOCTH, TNPOEKLIMU MEPEMEILEHU, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBH>KEHHUH
CBobonnoe maneHue. GopMynbl, OMUCHIBAIOIINE CBOOOAHOE MaJCeHHUE Tesa IO
1.5 BEepTUKAIM (JABM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

3emnun). ['paduku 3aBUCUMOCTH OT BpEMEHU IS NPOEKLIUU YCKOPEHHS,




ONpoCKOHMU CKOPOCTH W KOOpPJAWHATHI IIpU CBO60I[HOM nmaacHuM TCJjla TII0

BCpPTUKAIHU

CkopocTh paBHOMEPHOIO JBIKEHHUS Teja IO OKpyxkHocTtu. Hampasnenue
CKOPOCTH.

®opmyna ISl BBIYMCICHHS CKOPOCTH Y€pe3 pajuyC OKPYKHOCTH M MEPUOJ

oOpareHus:
2nR
L=
T

LentpoctpemuTensHOe ycKopeHHe. HampaBiieHue NIEHTPOCTPEMHUTEIHLHOTO

16 yckopeHusi. @opMyiia 7151 BEIYHCICHHS YCKOPEHUS
2
a. — v
R
dopmyra, CBA3BIBAIOIIAS IEPUO]] M YACTOTY OOpaIeHUs :
v = 1
T
Macca. [InotHocTh BemecTBa. @opMyra Al BBIYUCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas (usudeckas BenuynHa. CoxeHue Cull
19 SIBnenune unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUJIbI, IEUCTBYIOIIEH Ha
TEJ0
Bzaumoneinicteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue Mokost U TpeHUe CKONbKeHUsl. DopMyIna i BEIUUCICHUS MOTYJISI CHJIbI

TPCHUA CKOJIBXKCHUS:




F_=u-N

1.13

Hedopmanust Tena. Yopyrue U Heynpyrue gedopManuu. 3aKOH YIpPyroi
nedopmanuu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHE CBOOOHOTO TaICHUS.
®dopmyrna 1Sl BBIYUCIIEHUS CUIIbI TSDKECTH BOJIM3H MoBepXxHocTH 3emun: F = mg.
JBwxkenue mnanet Bokpyr Comnnia. [lepas kocMuueckasi CKOPOCTb.

HesecoMocTs u neperpysku

1.15

Nmnynbe Tenna — BeKTopHasi Gu3HUYeCcKas BEIMYHHA.
=m0

Nmnynbe cucrtemsl Tell. U3meHenne uMiyibca. MIMIynbe cusbl

1.16

3aKkoH COXpPaHCHUSA UMITYyJIbCa JJIA 3aMKHYTOfI CHUCTCMBI TCJI:
D=0, i, U, =const

PeaxTuBHOE NBUMXKEHUE

1.17

Mexanu4yeckas pa60Ta. CDOpMy.TIa JJIA BBIYMCIICHUA paGOTH CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHUHUAJIbHAs SHCPIUs. d)opMyJIa JJI1 BBIYMUCJIICHUA

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckoit sHeprun. opmMysia s BBIYUCICHUS MOTCHIIMATBHON




OHEPIuu TCjia, IOAHATOIO

Hazg 3eMiéit:

E,=mgh

Mexanu4deckas OHEPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHHs] MeXaHU4ecKol sHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHUYECKOM 3HEPruU B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparnieHne MEXaHMUECKON SHEPTUU TIPU HATTUYUH CHIIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poraar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[MonBuxHbI 1 HeoABMKHBIN O0510KK. KIT/] mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TEIIA.
dopMyna 7151 BBIYUCICHUS 1aBICHUsI TBEPJIOTO Tena:
F
pP= G
191 Jasnenue raza. ATMocepHOe JaBlIeHHE.
' I'mapocraTuyeckoe naBieHUE BHYTPH KUIKOCTH.
®opMyna 715 BBIYUCICHUS 1aBICHUSI BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3akoHn [lackansa. ['mapaBnuueckuii mpecc
3akon Apxumena. Popmyna ISl ONpPENESICHUs BBITAJIKUBAIOIIECH CHIIbI,
JEUCTBYIOLIEH Ha TeJO, HOTPYKEHHOE B KUIKOCTh WIH Ias:
1.23

F_jlm_ =pgV

YcaoBue miaBaHus Teia. Ilnapanue CyAO0B 1 BO34YyXOIlJIaBaAHUEC




1.24

MexaHn4ecKHe KOJICOaHUs. AMHJ’II/ITy,I[a, nepuoax MW 4YacroTa KoJIeOaHHI.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MareMatuueckuil M MNPYKUHHBIA MasTHUKU. IIpeBpalieHue >sHeEpruud mpu

KoJIe0aTeIbHOM JABHXXCHUN

1.26

3aTyxa10mI/Ie KOJIEOAHHS. BLIHY)K)ICHHLIe kosiebanus. Pe3onanc

1.27

MexaHndecKre BOJIHEL. HpO,I[OJ'IBHBIC N TIOIICPCUYHBIC BOJIHEI. ,H.]'H/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI Ha TpaHUIIE

IByX cpel. IHdpa3Byk U yIbTpa3ByK

1.29

Ipaxmuueckue pabomuol

N3mepeHne cpenHell IUIOTHOCTH BEUIECTBA; APXMMEIOBOW CHIIBL, KECTKOCTH
MPYXUHBL; KOd(PPUIMEHTa TPEHUSI CKOIBKEHUS; PaOOTHl CHUIIBI TPEHUS, CHIIBI
YIIPYTrOCTH; CPEIHEH CKOPOCTH IBUKEHHS OpycKka MO HAKJIOHHOHM IIOCKOCTH;
yCKOpeHusi Opycka MNpu ABMKEHMHU IO HAKIOHHOW MJIOCKOCTH; YacTOTHI H
neproja KojeOaHWH MaTeMaTH4YeCKOro MasTHHKA; 4YacTOThl M Tepuojaa
KojeOaHUul MPYKUHHOTO MasTHUKA; MOMEHTA CHWJIbI, IEWCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YNPYTOCTH TPH TOIBEME Tpy3a C IMOMOIIBI HEMOJIBMXHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a € MOMOUIBIO MOJIBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEJIOBOH CHUIIBI OT 00BEMA MOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTHU >KUJIKOCTH; HE3aBUCUMOCTH BBITAJTKUBAIOIIEH CHUIIBI
OT MAaCChI Te€Ja; CUJIbl TPEHUS CKOJIBXEHUS OT CUJIbI HOPMAJIBHOTO IABJICHUS U OT
po/ia MOBEPXHOCTH; CWJIbl YIPYTOCTH, BO3HUKAIOMIEH B MPYXKHUHE, OT CTEIECHU
nedopMaluu MPYKUHBL;, YCKOPEHHsI Opycka OT yriia HaKJIOHA HAaIMpaBIISIONICH;
neproja (4acToThl) KoneOaHWH HUTSHOTO MAasTHUKA OT JIIMHBI HUTH; MEPUOJA
KojeOaHUl MPY>KUHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTU MPY>KUHBI,
HCClIeIOBaHUE HE3aBUCHUMOCTH IEpHoJia KoJeOaHW HUTSHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka yciaoBus paBHOBECHS pbluara

1.30

Qusuueckue A6neHus 6 npupode: TIPUMEPbl JABWXKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B )KUBOM W HEKWBOW NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TPUIHNBBI W OTJIHBBI, ABHXCHHUC IIJIAHCT Coaneynon CHCTCMBI,




PEaKTUBHOE BHKEHHE KUBBIX OPTaHU3MOB, PbIYard B TeJE YeJIOBEKa, BIUSHUE
aTMoc(epHOro JaBieHHUsS HAa KUBOW OpPraHu3M, IUIaBaHHE pbIO, BOCIPUSTHE

3BYKOB XMBOTHBIMHU, 3€MJICTPACCHHUC, celicMuJecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKU ITOJIOKCHHA, PACCTOAHUA M
YCKOPCHUA, AWUHAMOMCTpP, MMOAIIHMIIHWUKH, PAKCTBI, pbIiyar, HOJIBI/DKHBIfI n

HCHO)IBI/I)KHI)II\/’I 6J'IOKI/I, HAKJIOHHAaA ITJIOCKOCTh, MPOCTHIC MCXAHHU3MbI B 6I)ITy,

L3l cooOmIaroImuecs: COCy/bl, YCTPOWCTBO BOJOIPOBOJA, THAPABIMYECKUI Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJSPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPAOro, )KUIKOTO U Ira3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrammnueckue u aMmop(Hble Tena

25 JlBwkeHne dactui BemecTBa. CBA3b CKOPOCTH JBM)KEHUS YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, nudpdysus

2.3 CMauuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemioBoe pacivpeHue u cxxaTue

2.5 TennoBoe paBHOBecHE

26 Buytpennss sHeprus. PabGora u Temomepenaya Kak CIOCOObI HM3MEHEHMs

' BHYTPEHHEH SHEPIUU

2.7 Buppl Terionepeaaun: TeIUIONPOBOIHOCTh, KOHBEKIIHS, U3TyICHUE
HarpeBanne wu oxnaxkaenue T1en. KomuM4ecTBO  TEIIOTHL. — YIelbHAS
TEILUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHMs SHEPrMM B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIJIOBOIO
OanaHca:

2.9

QO +0, +..=0
Hcnapenne u koHJeHcauus. V3MeHeHue BHYTpeHHEW HHepruM B Mpolecce
210 ucnapeHuss M KoHAeHcauuu. Kumenwe KuakocTu. VYaenpHas —TeIuioTa
' napoo6pazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa




2.12

[InaBnenne u kpucraumsanus. V3MeHeHME BHYTPEHHEH DSHEPIUHM IIpH

IUIABJICHUHW U KpUCTaJIJIM3alliH. Y,HGJ'IBHaH TCIJIOTA IIJIaBJICHHUA:

,_0

m

2.13

BHyTpeHHss sHEprus cropaHusi TOIUIMBA. Y IefibHAs TeIJIOTa CropaHusl TOIUIMBA:

q=Q/m

2.14

[Tpuntumner padoTs! TerioBbix aBurateneit. KITJ[ remoBoro asuraTess

2.15

Ipakmuueckue pabomol

N3mepenue ynenpHOW TEIUIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOThl, IOJYYEHHOTO BOJOM KOMHATHOW TeMIeparypbl (QUKCUPOBAHHOMN
Maccel, B KOTOPYK OIIYIIEH HAarpeTbld IWIMHAP; KOJMYECTBA TEIUIOTHI,
OTIAaHHOI'0 HAarpeTbiM LWIMHIPOM, IIOCJIE OIYCKaHHsS €ro B BOJY KOMHATHOU
TEMIIEPATyphbl; OTHOCUTEIBHOW BIIAJXHOCTU BO3JYyXa; YIEIbHOM TEIUIOTHI
mIaBiaeHus Jbaa. McecinegoBaHue W3MEHEHHs TEMIIEpaTypbl  BOIBI  IIPU
Pa3IMYHBIX YCIIOBHSX; SBJICHHUS TEIJIOOOMEHa NpU CMEIIMBAaHUHM XOJIOJHOM U

FOp&I‘-IGfI BOJBI; IpOLECCa UCTTAPCHUSA

2.16

Qu3zuyeckue A6NeHUs 8 npupode. TIOBEPXHOCTHOE HATSHDKEHHE U KalWJUIApHBIC
SIBJIIGHUSL B NPUPOJE, KPUCTAUIBI B mpupoie, usnyuenue ConHIa, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs, CHETa

2.17

Texnuueckue ycmpoiicmea: KalWULIPBL, IPUMEPBI NCIIOJIb30BaHUSA KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, AATYHUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBHI, IICUXPOMETp, MapoBasi TypOUHA, JBUTaTEIb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3HeKTpPI3aI_[I/I$I TCII. I[Ba BHUJA SJICKTPUUYCCKUX 3apsiI0B

3.2

B3aunmoneiictBue 3apsokeHHBIX Tell. 3akoH KynoHa

3.3

3aKOH COXpaHEHUs HIEKTPUIECKOTO 3apsia

3.4

Onextpuueckoe mnone. Hampsxk€HHOCTh dsnekTpudeckoro mnoss. [lpuHumn

CYINEPHO3UIMH INEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snexrtpudyeckux 3apsaoB. JIeHCTBHE DIIEKTPUYECKOrO IO Ha

ANEeKTpUYecKue 3apsiibl. [[pOBOJHUKHN U TUANEKTPUKH

3.6

[locTostHHBIN 3neKTpUUecKuid TOK. [lelicTBus anekTpuyeckoro Toka. Cuia Toka.




Harmpsixenue.
I =g/t,U=A/q

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ICITBHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma i ygactka snekrpuueckoit nernu: | = U/R
[TocnenoBarenbHOE COEAMHEHHE MPOBOTHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [MapannensHoe COeTMHEHHE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmeniaHHbIE COSTMHEHUS TPOBOJHUKOB
Pabota 1 MmomHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J>xoyns — Jlenua:
2
3.11 O=I"-R-t
3.12 OnbiT Opcrena. MarHuTHOe moJie MPSMOrO IMPOBOJHUKA C TOKOM. JIMHHMM
MAarHUTHON MHIYKIIHH
313 MarautHoe 1OJIE IIOCTOSHHOIO MAarHuTa. BzamMoaeicTBHE ITOCTOSHHBIX
MAariuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM
3.15 Omnbitel @apazes. SABneHue neKTpoMarunTHON uuaykuu. [pasuno Jlenna
Ipaxmuueckue pabomuol
M3MepeHne  SIEKTPUYECKOrO  COMPOTUBICHHS  PE3UCTOpPA;  MOIIHOCTH
3JIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCMMOCTH CWJIbl TOKAa, BO3HHMKAIOIIEITO B IPOBOJHUKE

(pe3ucTopsbl, TaMITOYKa), OT HAMPSHKEHUS Ha KOHIAX MPOBOJIHHUKA; 3aBUCUMOCTH
CONPOTUBJIEHUS OT JJIMHBI MPOBOJHHKA, TIOMIAJAN €ro MOMEPEYHOr0 CEYEHUs U

YACIIBHOTO COITPOTUBJICHHUA.




HpOBepKa ImpaBujia IJIA 3JICKTPUUCCKOTO HAIIPAKCHHUA IMPU MOCICAOBATCIIBHOM
COCAVMHCHUN IIPOBOAHHMKOB, IIpaBuWjia IJIA CHJIBI SJICKTPUYCCKOIo TOKa IIpH

napajijieIbHOM COeAMHEHUU MTPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue s61eHUs 6 npupoode: SIEKTpUUECKHUE SBIEHUs B aTmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJI€ 3eMJIH, Ipeii( MOIIOCOB,
POJIF MAarHUTHOTO TIOJIS IS KM3HU Ha 3eMIle, TIOJIIPHOE CHSTHUE
Texnuueckue ycmpoticmeéa: HIEKTPOCKOI, aMIEpPMETp, BOJIBTMETP, pPEOcCTarT,
CUETUMK  DJIGKTPHUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE 3JIEKTPOIIPUOOPHI (mpumepsl), IIEKTPUYECKUE
NPEJOXPAHUTENH, HIIEKTPOMArHUT, OSJEKTPOJBUTATEIb MOCTOSHHOTO TOKA,
reHepaTop NOCTOSHHOI'O TOKa
3.19 OnexTpoMarHuTHbIe BOJHBI. [1IKkana 37eKTpOMAarHUTHBIX BOJIH
3.20 JlygeBas Mmojienb cBeta. [IpsMoMHEHOE pacipOCTpaHEHUE CBETa
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cBera
324 JIunza. Xox nyueit B nuH3e. POKycHOE paccTosiHUE JUH3BL. ONTHYECKas Cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak onruueckas cuctema. ONTHYECKUE TPUOOPHI
Ipakmuyeckue pabomwl
W3mepenue ontuyeckoil cuiibl coOMparomiel JTUH3bL; (OKYCHOTO pacCTOSTHUS
coOuparorieil JIMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB IMpeAMETa U U300pakeHUs,
396 KOTJIa TIPeIMET PacIIONIO’KEH B TBOMHOM (hOKyce), moKa3aTelsl MPETOMIICHHS CTEKIIA.
' HccnenoBanue CBOWCTBA  HM300pa)K€HUS, TOJIYYEHHOIO C  ITOMOIIBIO
coOuparomiei JIMH3bI;, U3MEHEHUsI (POKYCHOTO PACCTOSIHHS JABYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH YyIJIa IPEJIOMIIEHUS CBETOBOTO Jy4a OT yrja MaJCeHUs Ha TPaHHULE
«BO3/yX — CTEKIIO»
3.97 Qusuueckue saenenus 6 npupooe: 3atmMeHus ConHua u JlyHbl, 1Beta Tel,
' OmNTHYECKHUE sBJICHUs B atMocdepe (11BeT Heba, pedpakius, paayra, MUpax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, IEPUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBLIE SABJIEHUA
i1 PagnoaktuBHOCTE. Anb(a-, O6era-, ramma-u3nydeHus. Peaknuu anbda-u Oera-

pacmnania




4.2 Omnsitel Pesepdopaa mo paccesnuto anbda-yactuil. [lnanerapuas Mmoaens atoma

4.3 CocraB aToMHOTO sizipa. M30TOIBI

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MaCCOBOI'O YHCET
Quzuueckue s6NeHUs 6 Npupode. ©CTECTBEHHBIA pPaTUOAKTHBHBIA (OH,

4.6 KOCMHUYECKUE JIy4d, PaJAMOAKTUBHOE U3JIYYCHHE NPUPOJHBIX MHUHEPAJIOB,
NeHCTBUE PAJMOAKTUBHBIX U3TyYeHHUI Ha OpraHU3M YellOBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIBHBIN 103UMETpP, Kamepa

BI/IJ'H:COHa, AACPHAs SOHEPIrCTUKA




YUYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA
 ®usuka: 7-W kiacc: 0a30BbI YpOBEHb: Y4YeOHUK; 3-¢ U3JaHHE,
nepepadboranHoe llepsimikun .M., UBanoB A.M. AxkuuoHepHOE OOIIECTBO
«3narenbcTBO «IIpocBemenue»
 Ousmka: 8- kjacc: 0a30BBIA YpPOBEHb: YUE€OHHK; 3-€ U3JaHUE,
nepepadoranHoe [lepeimkuna WM.M., UBanoB A.M. AxnumoHepHoe o0O0IIecTBO
«3narenscTBO «IIpocerienue
 Ousmka: 9-ii kjacc: 0a30BbIA  YpOBEHb: YYE€OHHK; 3-€ U3JaHUE,
nepepaborannoe Ileppimkun WM.M., I'yrauk E.M., HBanop A.M. u np.

AxumonepHoe oburectBo «M3narensctBo «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

NHpopMaITmOHHO-METOIHIECKOE TTHCHhMO 00 OCOOSHHOCTSX IpEIodaBaHMs
yaeOHoro mpeamera «®dusumkay B 2025/2026  yuyeOHOM  TOIY
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

Meroaudeckue peKOMEHIalMK 0 CO3aHUI0 KJIACCOB TEXHOJIOTHYECKOro 1
€CTEeCTBEHHO-HAYYHOTr0 Mpoduaeld U KIaCCOB C YriyOJCHHBIM H3yUYCHHEM
MaTeMaTuk¥, GU3UKH, XHMHH, OHOJIOTMH B  00MIe00pa30oBaTEIIbHBIX
OpraHU3aIMgIX C HCIOJIb30BaHUEM HH(PPACTPYKTYpPHI, CO3/IaHHOW B paMKax
HalMoHaJbHOro npoekta «O0pa3zoBanue» (KBantopuymsl, IT-kyObl1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

Meroauueckue pexoMeHnanuu. Opranuzanus B3aumojerictBus “Illkoma —
BY3 — npeanpusTue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

Meroauueckre peKOMEHAAMKU 10 U3ydeHuro TeMbl «IloCTOsHHBIMI
AIIEKTPUYECKUM  TOK» B  IMIKOJIBHOM  Kypce  ¢usuku  (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf

Y4eOHO-MeTOIMYeCKOe O0EeCeueHne MPOILECCOB TMPENOJaBaHUs XUMUH,
Oouonoruu, (PU3MKKA HA YPOBHSAX OCHOBHOI'O OOIIEr0 U CPEAHErOo OOIIEero
00pa3oBaHKs C BKJIFOUECHUEM JIOMOJHUTEILHONO MHXCHEPHOIO KOMITOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

Konrtekcrapie 3amaun. 3amgaHus kK ydeOHOMYy Kypcy «Dusmka» (2024 T.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

Meroauyeckuili keic. OnekTpoMarHutHas uHAYKUus. Puszmka. 8§ Kiacc

(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika mk elektromagnitnaya indukcziya.pdf



https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubmmoreka [1OK https://m.edsoo.ru/

2. SKiacc https://www.yaklass.ru/



https://m.edsoo.ru/
https://www.yaklass.ru/

