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IHHOACHUTEJIBHAA 3AIINCKA

IIporpamma no ¢pu3rke Ha ypoBHE OCHOBHOI'O O0ILIEro 00pa3oBaHMsl COCTABIEHA HA OCHOBE
MOJIOKEHUA M TpeOOBaHMM K pe3yapTaraM OCBOCHUSI Ha 0a30BOM YPOBHE OCHOBHOU
oOpazoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoM deaepanbHOn
paboueii nmporpammsbl Bocniutanus u Konuenimu npenogaBanus yueOHoro npeamera «Pusnkay.

Conepxanue nporpamMMmbl o (U3MKE HalpaBleHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYAIOUIMXCS U OPraHU3alMi0 M3y4eHHs (U3UKU Ha JIESTeTbHOCTHON
ocHoBe. B mporpaMme 1o gpu3uke yuuThIBAIOTCS BO3MOXKHOCTH Y4€OHOI 0 IIPeIMETA B pealu3alun
tpeboBanuit ®I'OC OOO K TUIAaHUPYEMBIM JTUYHOCTHBIM W METAlpeIMETHBIM pe3yJibTaTaM
o0y4yeHMs, a TaKKe MEXKIIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMUs.

[Iporpamma no (u3MKe ycTaHaBIMBAET paclpeneieHHe yyeOHOro Marepuana Mo rojam
o0y4eHus (1o KJiaccam), OCIEe0BATEIbHOCTh U3YUYEHHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
IIPEIMETHOTrO COJIEpKaHUs U Y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroImuxcs.

@dusnKa SBISIETCS CUCTEMOOOPA3YIOIINM JUIsi €CTECTBEHHO-HAYYHBIX YY€OHBIX IIPEIMETOB,
IIOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMuelt 1 (GU3NYECKOi reorpadueil, BHOCUT BKIJIQJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TNpPeAOoCTaBiseT Hambosee siCHble 00pa3lbl NPHUMEHEHHs HayyHOro METoja
MIO3HAHUS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa M3 MIaBHBIX 3a/1a4 (U3NYECKOro 0Opa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMUPOBAHHHM E€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH M HWHTEpeca K Hayke Yy
00y4aroImXxcs.

Wzyuenne ¢u3ukn Ha 0a30BOM YpOBHE IMPENINONAracT OBJIAJCHHE CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTB!

—Hay4HO OOBSCHATH SIBJIECHUS, OLIEHWBATh U TIOHUMAaTh OCOOEHHOCTH HAy4YHOTO
UCCIIEIOBaHMS;

—~HMHTEpPIPETUPOBATh JaHHbIE M HCIOJIb30BATh HAy4YHBIE JOKA3aTEJIbCTBA JJI MOJyYEHUS
BBIBOJIOB.

enn u3yueHuss QuU3MKM Ha YPOBHE OCHOBHOI'O OOIEro OOpa3oBaHHs OIpPENEIECHbI B
Konnenuun npenojaBanus ydebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepainuu, peaau3yrOIIUX OCHOBHBIE 00111€00pa30oBaTEIbHbBIE TPOrPaMMBI,
yrBepkAEHHON pemenneM Komnernn MununcrepctBa npocsemenust Poccuiickont denepanun
(nmpotokoin ot 3 aexadps 2019 r. Ne [IK-4BH).

Lenu nzyyenus Gpu3nku:

—~TproOpeTeHNEe NHTEpeca U CTPEMIIEHUS O0yUaIOIUXCsl K HAYYHOMY M3YUEHHUIO PUPObI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMPEACTaBICHUN O HAydyHOM MeToJleé To3HaHus U  (opMupoBaHHE
HCCIIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

—(popMUPOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3Yy4EHHsS OCHOB CTPOCHHS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

—(opMUpOBaHUE MPEACTABICHUN O pod (U3UKU ISl PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

—Ppa3BUTHE TMPEICTaBICHUM O BO3MOXKHBIX cepax Oyayuiedl mnpodeccrnoHalIbHON
NeSTeIbHOCTH, CBSI3aHHOW ¢ (U3WMKON, TOATOTOBKA K JajbHEHIIeMy OOyYeHUI0 B 3TOM
HaIpaBJICHUU.

JlocTH)XKeHHe STHX Lened nporpaMMbel 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIETro
o0Opa3oBaHus 00eCIeYnBaCTCS PEIICHUEM CIICTYIONINX 3a1a4:

—~NpUOOpPETEHNE 3HAHUI O JUCKPETHOM CTPOEHUU BEILLECTBA, O MEXAHUUYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
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—~TIpUOOpETeHNE YMEHHI OMUCHIBATh U OOBACHATH (PU3MUYECKHE SBICHUS C UCIIOIb30BaHUEM
MOJTYYEHHBIX 3HAHUM;

—OCBOGHHE METOJIOB pEIIEHHUS MPOCTEHIINX pPacUYETHBIX 3a1ad4 C HCIOJIb30BaHUEM
bu3HMUECKUX MOJIeIIei, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337134,

—pa3BUTHE YMEHMIA HAOII0aTh IPUPOIHBIC SBJICHUS U BBIOJIHATH OIBITHI, Ja0OpaTOpHbIE
pabOTHI M HKCIIEPUMEHTAIBHBIC HCCIICOBAHUS C UCTIOIH30BAHUEM U3MEPHUTEIILHBIX IPUOOPOB;

—ocBoeHHE MpHEMOB paboThl ¢ HHPOpManue (U3NYECKOTO COAEpIKaHUs, BKIIOYAs
MHQOPMAIMIO O COBPEMEHHBIX JOCTIDKCHHMAX (PU3MKH, aHAIW3 M KPUTUYECKOE OIICHUBAHUE
nH(pOpMAINH;

—3HAaKOMCTBO CO cepamu Ipo(ecCHOHANBHON eSTeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU HA JOCTIKEHHUSX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIVIAHE

Ha n3yuenue ¢pusuku (6a30BbIl YPOBEHB) HA YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUs OTBOIUTCS
238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezielni0), B 8 kiacce — 68 yacoB (2 yaca B HE/ICIIO), B
9 xnmacce — 102 gaca (3 gaca B HeJeIO).
Ouno-3a0uHas popma

—-B 7 kmacce — 68 "acoB (ayautopHas pabota -51 gac, camocrositelibHas pabota - 17 yacos,
13 HUX YPOKOB OTBEJIEHHBIX HA KOHTPOJIbHBIE paboThI (TECTUPOBaHUE), - HE Oojiee 4 4acoB;

—-B 8 Kmacce — 68 "acoB (ayauropHas padota -51 gac, camocrositelibHas padota - 17 yacos,
U3 HUX YPOKOB OTBEJIEHHBIX HA KOHTPOJIbHBIE pabOTHI (TECTUPOBaHMUE), - HE Oosiee 4 4acoB;

-B 9 knmacce — 102 yaca (aymuTopHas paboTa - 68 yacoB, caMocTosATelbHasT pabora — 34
4ac), U3 HUX YPOKOB, OTBEJACHHBIX Ha KOHTPOJIbHBIC pabOThI (TECTUPOBaHUE), - He Ooliee 4 yaca

3aouHas popma

- B 7 kmacce — 68 yacoB (ayauTopHas pabota - 34 daca, camocTosiTenbHas pabora — 34
yaca), U3 HUX YPOKOB, OTBEJICHHBIX Ha KOHTPOJbHBIE PA0OTHI (TECTUPOBAHUE), - HE OoJiee
4 gaca;

- B 8 kiacce — 68 vacoB (ayautopHas padota - 34 yaca, camocrositenbHas pabora — 34
yaca), U3 HUX YPOKOB, OTBEJICHHBIX Ha KOHTPOJbHBIE PabOTHI (TECTUPOBAHUE), - HE OoJiee
4 yaca;

- B 9 kmacce — 102 yvaca (ayautopnas pabota - 34 yaca, camocTosiTenbHas pabora — 68
4acoB), U3 HUX YPOKOB, OTBEJCHHBIX HA KOHTPOJIbHBIE PaOOTHI (TECTUPOBAHUE), - HE OoJIee
4 gaca;

JIABOPATOPHBIE PABOTHBI U OIIBITHI

Beibop mnpoBeneHus mga00paTOpHbIX pabOT M ONBITOB OCYIIECTBIEH C  y4ETOM
UHMBUIYAIBHBIX OCOOCHHOCTEH OOy4aromuxcs, CIUCKAa HKCHEPUMEHTAIbHBIX —3a/laHHi,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOI'O 9K3aMeHa o (pu3uKe.
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COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
7 KJIACC

Pasnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAOIIEr0 MUpa

®uznka — Hayka o npupoze. SABneHus npupoabl. Ouznyeckue sBICHUS: MEXaHUYECKUE,
TEIUIOBBIC, AJICKTPUUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIEC.

Ouznyeckue BeauMuuHbl. 3Mepenue ¢usznueckux BenuuuH. Dusznyeckue MNPUOOPHL
ITorpemnocTs n3MepeHuit MexayHapoaHas CUCTEMA €AUHULL.

Kak ¢usmka u npyrue ecrecTBeHHble HayKHW HM3y4aroT npupoiay. EcrecTBeHHOHAy4YHBIN
METOJ TMO3HaHMA: HAOIIOJEHUE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKECHHUE THUIOTE3,
SKCIIEPUMEHT [0 TMpOBEpKe TIHUIoTe3, OoObsicHeHue HabmogaemMoro spieHus. Omnucanue
(U3NYECKUX SIBIICHUH C TIOMOUIBIO MOJIETICH.

Jlemoncmpayuu

Mexanuyeckue, TEII0OBbIe, MIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue MpuOOPH U TPOLEAYypa MPSIMBIX HM3MEPEHUN AaHANOrOBBIM U LU(POBBIM
puOOpOM.

Jlabopamopuwsie pabomul u onvimol

Onpenenenre UeHbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO IpHoopa.

H3mepenne paccTosTHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeTa.

Ornpezenenue pa3MepoB MajbIX TEJ.

N3mepenne TemriepaTypbl TP TOMOIIM SKMJIKOCTHOTO TEpMOMETpa U JaTyuKa
TEeMIIepaTyphl.

[IpoBenenue wucciaenoBaHuss MO MPOBEPKE THUIOTE3bl: JalbHOCTh MONETA IIApHKa,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nea 2. [lepBoHayaibHble CBeleHHS O CTPOEHHUH BelllecTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, J10KA3bIBAIOIIUE
JTUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrxkeHue dactuil BeniecTBa. CBA3b CKOPOCTH JBHIKEHHSI YacTHI] C TEMIEPATypOM.
BpoynoBckoe nBwxkenue, nuddysus. BzaumopaeiicTBHe dYacTHI] BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHHSI ~BEIIECTBA: CTPOEHUE Ta30B, IKUJIKOCTEH U  TBEPHABIX
(kpucTtaminueckux) Ten. B3auMOCBS3b MeEXy CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHMSIX M UX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BOJIBL.

Jlemoncmpayuu

Habmoienne 6poyHOBCKOTO IBUYKEHUSI.

Ha6mronenue quddysun.

HaGmtonenue siBieHUN, OOBACHAIOMIUXCS MPUTSDKEHWEM WU OTTAJKUBAHUEM YaCTHI]
BElIEeCTBA.

Jlabopamopuvie pabomul u onvimol

OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTIOJIb30BaHuEeM (hoTorpadmii).

OnbITHI 1O HAOTIOIEHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO TMPUTSDKEHUS.

Paznen 3. /IBuskenune U B3auMo/ieiicTBue Tej

Mexannueckoe nBukeHue. PaBHOMepHOoe U HepaBHOMepHOe jBHKeHHE. CKOpOCTb.
Cpennsis CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHHUH. Pacuér myTu U BpeMeHU ABUKEHUS.

SBnenne wHepuMHM. 3aKOH HMHEpHUHU. B3anmoneilcTBUe Ten Kak MPUYMHA H3MEHEHUS
CKOpPOCTU JBMWKEHHUsI Tel. Macca kak Mepa umHepTHocTd Tena. [lmoTHocTh BemiectBa. CBA3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BELIECTBA.
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Cuiia Kak XapakTepucTHKa B3aumojeicTBusi Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3MepeHue cuitbl ¢ MOMOIIbIO IMHAMOMETpA. SIBIICHUE TSATOTEHUS U cuJila TskecTH. Cuila TSKEeCTH
Ha Jpyrux mianerax. Bec trena. HeBecomocts. CrokeHue cuil, HalpaBIE€HHBIX IO OJHON MPSIMOA.
PaBuopelictByromas cui. Cuna tperus. TpeHue cKoyibKeHus U TpeHUe Mokosi. TpeHue B mpupoae
Y TEXHUKE.

Jlemoncmpayuu

HabmoieHne MexaHu4ecKoro JIBIKEHUS Tela.

H3MepeHne CKOpOCTH MPSMOJIUHEMHOTO JBUKECHUS.

HaGnronenue siBieHUs: HHEPLIUH.

Hal6mronenne nsMeHeHus: CKOPOCTH MTPH B3aMMOICHCTBHH TEJl.

CpaBHeHME MaccC 10 B3aUMOJACHCTBUIO TEIL.

Ciio)xeHue cuil, HalpaBJIECHHbBIX IO OJTHOM MPSAMOM.

Jlabopamopmvie pabomul u onvimol

OmpenenneHre CKOPOCTH PAaBHOMEPHOTO JBIDKECHUS (IIApWKa B JKUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOMIISA U TaK Jlajiee).

Omnpenenenue cpeaHel CKOPOCTH CKONBXKEHHsI OpycKa WM IIapuKa [0 HAKIOHHOM
MIJIOCKOCTH.

Onpenenenue MIOTHOCTA TBEPAOTO Tea.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSKEHMS (IedopManuu) MPYXKUHBI OT
MPUIIOKEHHON CUJIBI.

OMBITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela U
XapakTepa CONMPUKACAIOIIUXCS MOBEPXHOCTEM.

Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B

Hasnenue. CriocoObl yMEHBIIICHHS U YBEIHUEHUS JaBieHus. [laBnenue ra3za. 3aBUCUMOCTb
NaBJIEHUs Ta3a oT 00bEMa, Temrepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUJIKOCTIMU U
razamu. 3akoH llackans. [IHeBmMaTmyeckune MamMHbl. 3aBUCHUMOCTH JIaBJICHUS >KUJIKOCTH OT
ryounbsl.  ['mapocratuueckuii  mapagokc. CooOmatomuecst cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocepHoe aaBieHue. [IpUumHBI CyIIecTBOBaHUS BO3IYLIHOM
obonoukn 3emnu. OmbiT Toppuuermnmu. M3mepenuwe atmocdepHOro namieHHs. 3aBHCHUMOCTH
aTMOC(EpHOr0o JaBlieHUs OT BBICOTHI HaJ YpoBHeM Mops. [Ipubopsl mis u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JleficTBUE )XUJIKOCTU M Ta3a Ha MOTPYXKEHHOE B HUX TeJo. BriTamkuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxonnaBanue.

Jlemoncmpayuu

3aBUCHMOCTD JaBJIEHUs ra3a OT TEMIEPATYPBHI.

[lepenava naBmeHUs KUIKOCTHIO M Ta30M.

CooOraromumecs COCy/Ibl.

I'mppasnnueckwmii npecc.

[IposiBnenue nericTBUs aTMOCc(hEepHOTO TaBICHHUS.

3aBUCHMOCTD BBITAJKHBAIONIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH TeJla U TUIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue nnaBaHus TeN: MJIABAaHUE WJIU MOTPYKEHUE TEl B 3aBUCUMOCTH OT COOTHOILIEHUS
IUTIOTHOCTEN TeJla U )KUIKOCTH.

JIaboparopHblie pabOThI U OTIBITHI

HccnenoBanue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00BbEMa MOTPYKEHHON B KHUIAKOCTh YaCTH
Tena.

OrnpeneneHne BHITAIKUBAIONIECH CUIIBI, TIEUCTBYIOIIECH HA TEJO, MOTPYKEHHOE B KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTHU BHITAIKHUBAIONIECH CUIIbI, IEUCTBYIOIIEH HAa TEJIO B KUJIKOCTH, OT
MaccChl Tena.
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OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUJIbI, JEMCTBYIOLIEH Ha TENIO
B KHJKOCTH, OT 00BbEMaA MOTPY>KEHHON B KUAKOCTh YACTH TEJA U OT IJIOTHOCTH KUAKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOJKM M OIpeneieHue e
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGoTa n MOIIHOCTB. JHEprus

Mexanunyeckas padora. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pbIyar, 6J0K, HaKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBeCHs phlyara.
[IpumeHnenne mpaBwiIa paBHOBEeCHsS pbluara kK OJOKy. «3o0si0Toe mpaBmio» MmexaHuku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamienue o1HOro
BUJIa MEXaHUYECKOW SHEPTUU B IpYrol. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu

[IpuMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopmwsie pabomul u onvimol

Omnpenenenne pabOTHI CUIIBI TPEHUS IPYU PABHOMEPHOM JBH)KEHUH TeJIa 110 TOPU30HTATEHON
MMOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3mepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3ydeHue 3aK0Ha COXpaHEHUsI MEXaHUUECKON SHEPTUH.

8 KJIACC

Pasnen 6. TenioBble siB1eHNUs

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTpOEeHUS BellecTBa. Macca u
pa3Mepbl aTOMOB U MoJieKyi. OMbIThI, TOATBEPKIAIOIINE OCHOBHBIC TTOJIOKEHUS MOJICKYIISPHO-
KMHETHYECKOIN TEOpHUHU.

Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSHHM BemiecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHHE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUIN
MOJICKYJIIPHO-KUHETUUECKOW Teopuu. (CMayumBaHWE M KaMWULAPHBIE sIBIeHUs. TeruioBoe
pacUIMpEHHE U CKATHE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YAaCTHII.
Buytpennss sueprusa. CriocoObl ”3MEHEHUs! BHYTPEHHEH SHEPTUH: TEIUIoNepeada U COBEpIIeHHE
paboTel. Buasl Temionepenayu: TEMIoMpoOBOAHOCTb, KOHBEKIIUS, U3TYUCHHE.

KonnuectBo TemnoTel. YaenpHas TEMIOEMKOCTh BellecTBa. TemnooOMeH M TEeIIoBOe
paBHOBecHe. YpaBHEHHUE TEIJIOBOTO OanaHca. IlnaBieHue W OTBepJeBaHHE KPUCTATUITMUECKUX
BElIeCTB. YAenpHas Temiuora TuiaBineHus. [lapooOpa3zoBanue u KoHjaeHcarus. VcnapeHue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHWs. 3aBUCHMOCTh TEMIEPATyphl KHUIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeIbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TermmoBbix aurareneid KIIJ[ TtemmoBoro nBurartens. TemsoBbie
JIBUTATENH U 3alIUTa OKPYKAIOIIEH Cpeibl.

3aK0H COXpaHEHHUs U MPEBPAIICHHS YHEPTHUU B TEIJIOBBIX MTPOIIECCaX.

Jlemoncmpayuu

Ha6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HalGmronenue siBneHnii cMauYuBaHUsI M KalTWJUISIPHBIX SIBJICHUH.

Habmroienne TemmoBoro pacimupeHus Ted.

W3menenue gaBieHus ra3a npyu M3MeHEHUU 00bEMa U HarpeBaHUU WM OXJIaKICHUH.

[IpaBuna u3amMepeHus TeMIEepaTypsbl.

Bunael Terionepenayu.

OxJnaxieHre Ipy COBepUICHUH PabOThI.
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HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHIIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3IUYHbIX BELIECTB.

Habnronenne KuneHus.

Habumroienue noctostHCTBa TeMIIEpaTypbl IpHU MJIaBICHUU.

Moaenu TerIoBbIX ABUraTENEH.

Jlabopamopmwsie pabomul u onvimol

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHUSL.

OMBITHI 110 BBIPALMBAHUIO KPUCTAUIOB IIOBAPEHHOM COJIM WM caxapa.

OnbITHI 10 HAOTIOJICHHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.

Omnpenenenue AaBieHUs BO3AyXa B OajUIOHE MIMIPHIIA.

OnBITHI, IEMOHCTPHUPYIOIIHNE 3aBHCUMOCTb JIABJICHHS BO3/IyXa OT €ro 00bEMa U HarpeBaHHUSI
WJIY OXJIQXKICHHUS.

[IpoBepka THUMOTE3BI JUHEHHON 3aBHCHUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

HaGmoienne W3MeHEHHsI BHYTPEHHEH SHEPruu Tela B pe3yibTare TeIuloneperadnd |
paboThl BHETHUX CHUIL.

UccnenoBanue siBneHus TEII000MEHa TPU CMEIIMBAHUU XOJIOIHON U TOPSYEH BOJIBI.

Omnpenenenre KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOAON IpPU TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

Ornpenenenue yaeabHON TEIIIOEMKOCTH BELIECTBA.

Hccnenoanue npoiecca uCapeHusl.

OrnpenenieHre OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

Ormpenenenne yaeIbHON TEIJIOTH TUIaBICHUS JIb/IA.

Pa3nes 7. DiekTpu4yecKkue M MATHUTHBIC SIBJICHHSA

Onektpuzanus Teu. JIBa poja dJeKTpudecKkux 3apsaoB. B3anmoelicTBuie 3apsHKeHHBIX TEI.
3akon KynoHna (3aBUCMMOCTBH CHIIBI B3aUMOJICHCTBUS 3aPsDKEHHBIX TeNl OT BEIMYUHBI 3apsSI0B U
PACCTOSIHUSI MEXIY TeJIaMu).

Onektpuueckoe nose. Hampsox€HHOCTh 3niekTpuueckoro nois. [lpuHuun cynepnosuuuu
ANEKTPUYECKHUX MOJIEH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snextpuyeckux 3apsaoB. DJIEMEHTApHBIN 3JeKTpuyeckuil 3apsana. CTpoeHue
atoma. [IpoBOTHUKY 1 JUAJIEKTPUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS DSJIEKTPUUECKOrO0 ToOKa. MCcTOYHMKH
MMOCTOSIHHOTO TOKa. JIeWCTBHSI 2JIEKTPUUECKOTO TOKa (TEIJIOBOE, XWMHUYECKOe, MarHUTHOE).
DNEeKTPUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onexktpuueckas uenb. Cuna TOKa. OJnekTpuyeckoe HampspkeHue. ConpoTUBICHHUE
MPOBOJIHUKA. Y/IeJIbHOE COMNpPOTUBIEHHWE BemiecTBa. 3akoH Owma g ydacTka LemH.
[TocnenoBarensHOE M MapaNIICIIBHOE COSAMHEHUE TTPOBOTHUKOB.

PaGota 1 MOIHOCTH AneKTprudeckoro Toka. 3akoH Jxoynsa—JIenna. DnekTpudeckue enu u
MOTpeOUTENHN IIEKTPUIECKON dHepTrun B ObITy. KOpoTKoe 3aMbIkaHue.

[TocTostHHBIE MarHuUTHL. B3aumojelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe IoJje.
MaruauTHO€e noJie 3eMJIM U €ro 3Ha4eHue JUIs Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe mose
ANEKTPUYECKOTO ToKa. [[pruMeHeHne 3eKTpOMarHuToB B TeXHUKE. JIeficTBUe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHTaTelh TOCTOSHHOTO ToOKa. lcmonb3oBanue
AIEKTPOJIBUTaTeIel B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apanesd. SBieHwe dneKTpoMarHUTHOW — wHAyKuuu. I[IpaBumo  Jlenna.
Onektporerepatop. CrocoObl TOMyYEHUsS DIIEKTPUYECKOW SHEPruu. DIJEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu

DJeKTpu3anus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B M B3aUMOJECHCTBUE 3apsKEHHBIX TEll.

YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIIA.
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DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsII0B.

[IpOBOIHUKY U TUBIEKTPUKH.

MonenrpoBaHUE CUIIOBBIX JIMHUHM 3JIEKTPHUUECKOTO MOJIS.

HcToyHnKH TOCTOSIHHOTO TOKA.

JleicTBUA 3IEKTPUYECKOTO TOKA.

DNEKTPUUYECKUM TOK B JKUJIKOCTH.

I"a3oBbIit pa3psi.

N3mepenne cuiibl TOka aMIepMETPOM.

N3mepenue 31eKTpHUUecKoro Hanps>KeHUsl BOJIIBTMETPOM.

Peocrar u mara3uH COpOTUBIICHUH.

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieIeHUs IOJII0COB MarHUTA.
MonenrpoBaHue MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT OpcTena.

MarauTtHoe 1ose Toka.

DNEeKTpOMarHur.

JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

HccnenoBanue siBieHUS AIEKTPOMArHUTHOM UHYKITHH.

OnsiTel Dapajes.

3aBHCHMOCTh HAMpaBJICHU HHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUSI.
DneKTporeHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopusie pabomul u onvimol

OMBITHI 110 HAOJIFOACHHUIO AJICKTPHU3AIMN TET MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U IUDJIEKTPUKH.
COopxka u mpoBepka pabOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenne u perynupoBaHue HapsiKEHUSI.

HccnegoBanne 3aBUCHMOCTH CHJIBI TOKa, UAYHIECTO 4Y9€pe3 PE3UCTOP, OT COIIPOTHUBJIICHUSA

pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

OHLITBI, ACMOHCTPUPYIOHINUEC 3aBUCUMOCTE 3JICKTPUYCCKOTO COIMPOTUBJICHHA ITPOBOJHUKA

OT €ro JJIMHBI, TIJIOIIaAU MOMIICPECYHOro CCUCHWA U MaTepuaja.

HpOBepKa IpaBujia CJIOXKCHUS HaHp}I)KeHI/Iﬁ IIpu MOCJICA0BATCIIbHOM COCANMHCHUU IIBYX

PE3UCTOPOB.

HE.

[TpoBepka mpaBuia Uit CUIIbI TOKA MPH MapajlieIbHOM COSTMHEHUU PE3UCTOPOB.
Omnpenenerne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmnpeeneHre MOITHOCTH AJIEKTPHUYECKOTO TOKA, BBIJICIIAEMON Ha PE3UCTOpE.

HccnenoBanmne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIpsKEHHs Ha

Omnpenenenne KII/I nHarpeBarens.
HccnenoBanne MarHUTHOIO B3aMMOJEMCTBHS IOCTOSIHHBIX MarHUTOB.

I/I3yquI/1e MAaramMTHOI'O II0JIA MIOCTOSHHBIX MAarHuTOB ITPU UX O6’LG)II/IH6HI/II/I " pasaCICHUN.

HccnegoBanue aeicTBUS QJICKTPHUYICCKOI'0 TOKa HAa MArHuTHYXO CTPCIIKY.

OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTDb CHJIbI BSaI/IMOJIeﬁCTBI/IH KaTymlKu C TOKOM H

MarauTa OT CHJIbI TOKA U HAalIPpABJICHUA TOKA B KaTYIIKC.

I/I3yqu1/1e HeﬁCTBHﬂ MardvTHOTI'O I10JId Ha IMPOBOJHUK C TOKOM.
KonctpyupoBanue u u3ydeHue padoThl JJIEKTPOABUTaTEIS.
N3amepenne KIIJ[ anmekTpoaBuraTeIbHONM YCTAHOBKH.

OnpITEL  TIO HUCCICIOBAHUIO SABJICHUA SHGKTpOMaFHHTHOfI HHAYKIIUU: HCCICIO0OBAHUC

M3MEHEHUH 3HAUYCHUS U HaIlpaBJICHHUA UHAYKIIHOHHOI'O TOKaA.
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9 KJIACC

Pa3zpen 8. Mexannueckue siBJIeHUA

Mexannueckoe aBmxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOro JBWKEHMs. PaBHOMepHOe mpsMoiuHeHHoe aBuwxkeHue. HepaBHomepHoe
npsiMojuHeiHoe ABMkeHHe. CpenHsisi U MTHOBEHHasi CKOpPOCTb Tejla IpU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE TIpsiMosiMHEHOe ABMxkeHue. CBoboaHoe najgeHue. OnbIThl
lanunes.

PaBHOMepHOEe aBmxkeHue nmo okpyxHoctu. [lepmoa u yactora oOpamienus. Jlunelinas u
YIJI0Bast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH Herorona. Tpetuit 3akon Herorona. IIpuHnun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cujia TPEHUS CKOJIbKEHUS, CHJIa TPEHUS TTOKOS,
JIpYrUe BUJbl TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TSITOTEHUs. YCKOpEHHUE CBOOOJHOTO IaJeHUs.
JIBrxxenue ruanet Bokpyr Connua. [lepBas kocMuueckasi ckopocTs. HeBecoMoCTh U neperpy3ku.

PaBHOBecue MarepuanbHOI TOUku. AOCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Teiia
C 3aKpeIUIEHHON OChIO BpaleHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynee tena. 3menenune umnynbca. Mmmynbc cuibl. 3aKOH COXpaHEHHsS] MMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanundeckasi pabora u MomHOCTh. PaboTta cui TshkecTH, ynpyroctd, TpeHusi. CBs3b
sHepruu u pabotel. [loTeHlManpHas SHEprus Teia, MOJHATOrO HaJl TMOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas 3Heprus cxaroy npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruM. 3aKOH COXPAaHEHHUS MEXaHUYECKON DHEPIHH.

Jlemoncmpayuu

HabmroneHne MexaHM4YecKoro ABMKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.

CpaBHeHue MyTeil U TPaeKTOPUI JBUKEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX
TeJI OTCYETA.

N3mepenne CKkopoCTH U YCKOPEHHUs NMPSMOIUHENHOTO ABUKECHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO IBUKCHUS.

Habutoienue 1BHKeHUs Tella 0 OKPYKHOCTH.

HabntoneHne MexaHUYeCcKHX SIBICHUH, MPOUCXOAIUX B ccTeMe 0TcuéTa «Tenexkay» npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUN OTHOCUTEIBHO KaOMHEeTa PU3UKH.

3aBUCUMOCTD YCKOPEHMS TeJla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

Habutoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU Tell.

N3meneHue Beca Tesna Ipu YCKOPEHHOM JIBHKCHUHU.

[lepenava nmMmynbca Ipu B3aMMOJIEHCTBHM TEIL.

[IpeoOpa3oBanust 3HEPTUM NP B3aUMOIECHCTBHH Tell.

CoxpaHeHre UMIyJIbCa IPU HEYIIPYTOM B3aUMOICUCTBUU.

CoxpaHeHue UMIyJbca Ipu aOCOIIOTHO YIIPYTOM B3aUMO/ICHCTBUU.

Habntoienne peakTUBHOTO ABMKECHHUS.

CoxpaHeHue MEXaHUYEeCKOH HEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

CoxpaHeHre MEXaHMYECKOW SHEPTUH NPU JBUKEHUN TeNa MOJ IEUCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol

KoHcTpynpoBanue TpakTa AJi pa3sroHa U JajJbHEHIIEr0 PABHOMEPHOTO ABMKEHUS [IApUKA
VI TEJIEKKH.

Omnpenenenue cpenHed CKOPOCTH CKOJNBXKEHUS Opycka WM JBHKEHMS IapuKa I10
HAKJIOHHOM MJIOCKOCTH.

OmpeneneHne YCKOPEHHsI Tena P PAaBHOYCKOPEHHOM JIBMKEHUM 110 HAKIOHHOM
IIJIOCKOCTH.
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HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHHU TPU PAaBHOYCKOPEHHOM JBIKCHHUU 0€3
HAYaJbHOM CKOPOCTH.

[IpoBepka rumoTessl: €ciu MPU PaBHOYCKOPEHHOM JBM)XEHUHU 0€3 HadaJlbHOW CKOPOCTU
MyTH OTHOCATCA KakK psiJ HEUETHBIX 4YHCEN, TO COOTBETCTBYIOUIME MPOMEXKYTKH BpEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JJABJICHHUS.

Onpenenenne KOAPGUITUEHTA TPSHHUS CKOJBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThI CUITBI TPEHUS IPH PABHOMEPHOM JIBFKEHUH TEJIA 110 TOPU30HTAILHOM
MTOBEPXHOCTH.

Omnpenenenue pabOThl CHUJIBI YIPYTrOCTH TPU TOABEME Tpy3a C HCIOJIb30BAaHHEM
HEMOJIBUYKHOTO U MOJBHKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHUS SJHEPTHUH.
Pa3zgen 9. Mexann4yeckue KoJe0aHUA ¥ BOJHBI

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KojieOaHUM: MEpHUO, 4YacToTa,
amruiutyna. Martematuyeckuid W TPYXKUHHBIA MasTHUKU. [IpeBparenue sSHepruum mpu
KOJIeOaTeIIbHOM JIBUKEHUU.

3aryxaromue konebanus. Boinyxknennsie konebanus. Pesonanc. MexaHnnueckue BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpononpHbIe U MonepedHbie BOMHBL. J[JInHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHu4eckue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKHE BOTHBI.

3Byk. [’ poMKOCTBH 3ByKa M BbICOTA TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Jlemoncmpayuu

Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHJIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habintoienne BbIHYX/IEHHBIX KoJle0aHUIl U pe30HaHca.

PacrmipocTpanenne mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabintoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKyCTUUYECKHUI pe30HaHC.

Jlabopamopusie pabomul u onvimol

Omnpenenenre 4acToThl U Meproia KoineOaHu MaTeMaTHYeCKOro MasTHHKA.

Ompenenenne 4aCTOTHl ¥ NIEPHO/Ia KOJICOAHHM MPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TiepHoa KoieOaHU MOIBENIEHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH TieproAa KoJaebaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Tpy3a.

[TpoBepka HE3aBUCHMOCTH TMEpHOaa KOJIEOAHUN T'py3a, MOJABEIIEHHOTO K HUTH, OT MacChl
rpys3a.

OMBITHL, IEMOHCTPUPYIONTUE 3aBUCUMOCTH TIEpHOJIa KoJIeOaHUH MPY>KUHHOTO MAasITHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHus CBOOOJHOTO MaeHHUs.
Pa3nes 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMAarHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE TIoJIe. DJIEKTPOMAarHUTHBIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. llIkana s7eKTpOMarHuTHHIX BOJH. Vcmonp30BaHue EKTPOMAarHUTHBIX BOJH JUISI COTOBOM
CBSI3H.

DnekTpoMarHuTHasi npupona ceeta. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BosiHOBBIE CBOIICTBA CBETA.

JIaboparopHbie pabOTHI U OTIBITHI

W3ydeHue cBOICTB 37€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesnedoHa.
Paszpnen 11. CBeroBbIe siBJICHUS
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JlyueBas moxenb cBerta. Mcrounuku csera. IIpsAMOIMHENHOE pacrpOCTpaHEHUE CBETA.
3atmenust Connia u JIynsl. Otpaxenue cBera. [nockoe 3epkano. 3aKOH OTpaXKEHUs CBETA.

IIpenomiienue cBeta. 3akoH mpenoMieHus cBeta. [lolHoe BHYTpeHHEe OTpakeHHUE CBETa.
Hcnonbs30BaHue MOIHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.

JIunza. Xox myuedr B smH3e. OnrTudeckas cucrema ¢oroammapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.

Paznoxenue 6enoro cBeta B criekTp. OnbiTel HetoToHa. Cl10KEHUE CIIEKTPAIBHBIX IIBETOB.
Jucnepcus caera.

Jlemoncmpayuu

[IpsiMonuHENHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienne ceera.

Onrudeckuii CBETOBO/I,.

Xon nydeil B cobuparouiei JuH3e.

Xox Jiydeil B paccenBaroLeH JIMH3E.

[Tonydyenne n300paxeHUl ¢ TOMOIIBIO JINH3.

[Tpuntmn neiicTBus goroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

Mopens rnasa.

Pasnoxxenue 6enoro ceera B CIEKT.

[TonydyeHnune 6en0ro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuwsie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHHUsSI CBETOBOTI'O JIyda OT yIJla MaJeHusl.

N3yueHne xapakTepUCTHK U300paXKeHUs IpeaMeTa B IMJIOCKOM 3epKaJe.

HccnenoBanne 3aBUCHUMOCTH YIjla NPEJIOMIJIEHHS CBETOBOIO Jyda OT yIjla HaJeHUs Ha
TPAHMIIE «BO31YX—CTEKIION.

[Tonyuenue n300paskeHH ¢ MOMOIIBIO COOMPAFOIIIEH JTMH3BI

Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHJIbI cCOOMparoIeil INH3BI.

OnbITHI 110 Pa3sIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnBITHI 110 BOCTIPUATHIO IIBETA MTPEIMETOB MPHU MX HAOIIOEHUH Yepe3 IBETOBbIE (DUITBTPHI.
Pasnen 12. KBanroBble siBj1eHUsI

OmnsiTel Pesepdopaa u mmanerapuas moaens atomMa. Mogens atoma bopa. Ucnyckanue u
IOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamunoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass Mopnens aromuHoro siapa. M3orombsl. PanunoaktuBHbIE npeBpaunieHus. l[lepuop
noytypacmnajaa aTOMHBIX siZIep.

SnepHbie peakiyu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO U MacCOBOTO YMCEN. DHEPIUs CBSI3U
aTOMHBIX sifiep. CBsi3b Macchl M SHEpruu. Peakunu cunrtesa u aeneHus saep. Mctounuku snepruu
CouHiia 1 3BE31.

SAnepnas snepreTuka. JleicTBUs paAOaKTUBHBIX U31yYEHUN HA )KUBbIE OPTaHU3MBI.

Jlemoncmpayuu

CrexTphl U3JIy4eHUS U TOTJIOLIECHHUS.

CrieKTphl pa3alyHbIX T'a30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuéTurika HOHU3UPYIOUUX U3TYUEeHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IMPOAYKTOB.

JIaboparopHbie pabOTHI U OTIBITHI

Habntoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.

HccnenoBanne TpPEeKOB: M3MEPEHHWE HHEPrUM YaCTUIBI 1O TOPMO3HOMY NyTH (IO
¢dororpadusam).
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W3mepenue paanoakTUBHOTO (oHa.
[MoBTOPUTENBHO-00001IAO M MOAYJIb

[ToBTOpPUTENEHO-0000MIAOIINK MOTYJb TIPETHA3HAYCH JUISI CHCTEMATH3AIUN 1 0000IIeHUS
MIPEIMETHOTO COACPKAHUS U ONBITA JACSITeIbHOCTH, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
¢u3nKy, a TakKe I MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY JK3aMEHY MO (PH3UKE s
00y4Jaronuxcs, BRIOPaBIINX 3TOT YUYCOHBIN MPEIMET.

[Tpu u3ydeHnn JaHHOTO MOJYJISl PEaTU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI ICATEIHHOCTH,
HAa OCHOBE KOTOpPBHIX OOeCrne4yuBaeTcs JOCTHKEHUE TMPEIMETHBIX M  MeTallpeIMEeTHBIX
IUIAHUPYEMBIX pe3yJbTaTOB OO0y4eHHUs, (OPMHUPYETCS ECTECTBEHHOHAy4YHas TI'PAMOTHOCTD:
OCBOEHHUE HAayYHBIX METOOB UCCJICIOBAHMUS SIBIICHUH IPUPOABI U TEXHUKHU, OBJIa/IEHUE YMEHUSIMU
OOBSICHATH (PU3MYECKHE SIBICHUS, IPUMEHSIS MOTYYCHHBIC 3HAHUS, PEIIaTh 3a7a4i, B TOM YHCIIE
KaueCTBEHHbBIE U SKCIIEPUMEHTANIbHbIE.

[IpyHIMIIAATIBHO NEATEIBHOCTHBIN XapakTep JaHHOIO PAa3fesa pealu3yeTcs 3a CU€T TOro,
YTO 00yYaIOIUECs BBIMOIHSIIOT 33/1aHUS, B KOTOPBIX UM MPEAJIaraeTcs:

—Ha OCHOBE TOJYYEeHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBIACHATH (PU3HUECKHE SIBICHUS
B OKpYXKAaroIlei MpUpoie U MOBCEIHEBHOM KU3HH;

—HCIIOJIh30BaTh HAYYHBIC METOJBI HCCIEAOBAaHUS (DU3MUCCKUX SIBJICHHUM, B TOM YHCIC JIJIS
MIPOBEPKHU THIIOTE3 U TOTYUYCHHS TEOPETUYECKUX BBHIBOJIOB;

—OOBSCHITh HAYYHBIC OCHOBBI HAM0O0JIEEe BAKHBIX JIOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUIECKOT0 MCIOIb30BAaHUS PA3IMUHbIX HCTOYHUKOB YHEPIHH HAa OCHOBE 3aKOHA
MIPEBPAIICHHS H COXPAHCHHSI BCEX M3BECTHBIX BUJIOB SHEPTHHU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

I/IsyquHe (bHSHKH Ha YPOBHE OCHOBHOI'O O6H_ICFO O6pa3OBaHI/I$I HaIlpaBJICHO HA JOCTUKCHUC
JIMYHOCTHBIX, MCTANTPCIAMETHBIX U IPCIMETHBIX 06pa303aTeanmx PE3YIBLTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrate u3yueHus (U3MKM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Y
oOyuarorerocst 0ynyT chOpMHUPOBAHBI CIEYIONINE TUYHOCTHBIE PEe3yIbTaThl B YaCTHU:

1) naTPpHOTHYECKOr0 BOCIIMTAHUS:

—~TpOsIBJIEHHE UHTEpECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (pU3nuecKoi
HayKU;

~IIEHHOCTHOE OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(U3HUKOB;

2) rpa’KAaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

—~TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO-3HAYMMbIX U STHYECKUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM MPUMEHEHHUEM JTIOCTHKEHUN (PU3UKY;

—0CO3HaHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHMS

—BOCIIPUSATHE 3CTETUUYECKUX KauecTB (PU3NYECKON HAyKu: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHMA:

—OCO3HAaHUE LEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTa MO3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHUIIEN COCTABIIAIOIIEH KYJIbTYPBI;

—Ppa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, HHTEPECa K UCCIIEI0BATENBCKOM JIeTebHOCTH;

5)dopMupoBaHusi KyJbTYPbl 310pOBbsi U SMOIMOHAJIBHOIO 0JIATONOIYYHSI:

—OCO3HAaHUE LIEHHOCTH 0e30IacHOro obpa3a >KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM
MUpE, BaXKHOCTU MIPABHJI O€30M1aCHOTO MOBECHUS Ha TPAHCIIOPTE, HA JI0POTax, C AMEKTPUUECKUM
U TEIJIOBBIM 000PYIOBAHHUEM B IOMAIITHUX YCIIOBUSIX;

—Cc(OpMUPOBAHHOCTh HaBbIKa pe(IeKCUu, MPU3HAHUE CBOETO MpaBa Ha OMUOKY U TaKOTO
XK€ MpaBa y Jpyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUS:
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—aKTUBHOE y4acTHE B PEHICHUH MPAKTHUYECKUX 337a4 (B paMKaxX CEMbH, 00pa3oBaTelbHOM
OpraHu3aIyM, ropoja, Kpas) TeXHOJIOTHYSCKON M COIMAIbHON HAINpaBJICHHOCTH, TPEOYIOINUX B
TOM YHUCIIe U (PU3HUECKUX 3HAHUI;

—HMHTEPEC K MPAKTUICCKOMY M3YUYCHHIO TTpodeccHii, CBA3aHHBIX C (PU3HKOM;

7) 3K0JIOTMYECKOTr0 BOCTIMTAHUS

—OpHEHTalMsl Ha TpUMEHEHHWE (PHU3WYECKUX 3HAHWUW JUIsl peIIeHHs 3amad B 00JacTu
OKpY>Kalolle cpeibl, TIaHUPOBAHUS MOCTYNKOB U OIEHKH MX BO3MOXHBIX IMOCJEICTBHM st
OKPYIKaIOIIEH CpeIbl;

—0CO3HAHUE TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIEM U IMyTeH UX PEIICHHUS,

8) amanTanuu K M3MEHSI0IIUMCS YCJIOBHAM COUMATBHOM M MPUPOTHOM Cpebl:

~TOTPeOHOCTh BO B3aMMOJCHCTBUU TMPU BBIMOJHEHUU MCCIECIOBAaHUNA U TPOEKTOB
(hU3UYECKON HANPABJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHUX;

—~TIOBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Y€pe3 MPaKTUUECKYIO IEATEIbHOCTh;

—noTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUN, B TOM uucie (POPMYIHpPOBATH HJIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUECKUX OOBCKTAX U SBJICHHSIX;

—0CO3HaHUE JACPUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00J1acTH (DU3UKH,

—TUITAHUPOBAHUE CBOCTO PA3BHUTHUS B IPHOOPETEHUU HOBBIX (DH3MUCCKUX 3HAHUIA;

— CTPEMJICHHE aHATM3UPOBATh M BBISBIISATH B3aMMOCBSI3H ITPUPO/IbI, OOIIECTBA M SKOHOMHUKH,
B TOM YHCJIC C UCIIOIh30BAaHUEM (PU3NICCKUX 3HAHMUIA;

—OLIEHKA CBOMX JEWCTBUN C Y4E€TOM BIHUSHHUS Ha OKPYXAIOMIYI0 CPEIy, BO3MOXKHBIX
rJ100aJIbHBIX MOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHHS MporpamMmbl MO (HU3UKE HAa YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBanusi y oOyuvaromerocs OyayT cGhOpPMHUPOBAHBI METANpPEIMETHBIE PE3YNIbTaThl,
BKJIIOUAIOINIME TIO3HABATENbHbIE YHHUBEpCAaIbHbIE Y4eOHBIE IEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCcaJbHbIE yueOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUeOHbIC EUCTBHUS.

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBrble Joruueckue }leﬁCTBI/IﬂI

—BBISBJIATH U XapaKTEPH30BaTh CYIIECTBEHHBIEC TPU3HAKH O0BEKTOB (SIBICHUN );

—yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIMKU, OCHOBAHUS JJisi 0000IIECHUS U
CPaBHEHUS; BBISBIISTH 3aKOHOMEPHOCTH M TPOTUBOPEUHSI B pACCMAaTPUBAEMBIX (paKTaX, JAHHBIX U
Ha6HIO[[€HI/I$IX, OTHOCAIIIUXCA K (1)I/I3I/I‘-I€CKI/IM SIBJICHUSAM,

—BBISBIIATh TPUUYUHHO-CJIEICTBEHHBIE CBS3M MPH M3yYCHHH (DU3MUECKUX SBICHUNU U
IMponecCcoB, ACJIaTh BBIBO/JAbI C UCITIOJIB30BAHUEM JCAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJ'II-O‘-IeHI/II\/’I,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BEIUYHH;

—CaMOCTOATEIbHO BBIOMPATh CIIOCOO peleHus: yueOHoU (pusnueckoi 3anauu (CpaBHEHHE
HECKOJIbKMX BapUaHTOB PELICHHUs, BHIOOP Haubosiee MOAXOJAIIEro ¢ y4éTOM CaMOCTOSITEIbHO
BbIJIEJICHHBIX KPUTEPHEB).

basoBble uccnenoBaTeabcKue 1eHcTBUS:

—HCITOJTb30BaTh BOTIPOCHI KaK MCCIIE0BATENbCKHIA MHCTPYMEHT TTO3HAHUS;

~TMPOBOAUTH MO CaMOCTOSATEIBHO COCTaBIEHHOMY IUIaHY OIIBIT, HECIOKHBIA (HU3MUECKH
HKCIIEPUMEHT, HEOOIBIIIOE NCCIIeIOBAaHIE (DU3HMUECKOTO SIBICHUS;

—OLIEHUBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTb MH(POPMALMIO, MOITYYEHHYIO B XOJ€
WCCIICIOBAHMSI WJTH DKCIIEPUMEHTA;

~CaMOCTOSITENbHO (POPMYITHPOBATh 000OIIEHNS U BBIBOBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICTOBAHHS,

~IPOTHO3UPOBATh BO3MOXKHOE JajlbHENIIee pa3BUTHE (DU3MYECKHX MPOILIECCOB, a TaKXKe
BBIJIBUTATH TPEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pab6ora ¢ undopmanueii:

—~MPUMEHATh Pa3JIMYHbIE METOJbl, MHCTPYMEHTBHI W 3alpOChl IMpPH IOHCKE M OTOOpE
WH(pOpMAIIUY WU TaHHBIX C YIETOM MPEIOKEHHON yueOHOM Pu3nyueckoi 3amauu;
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—aHaIM3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATH HH()OPMAIUIO pa3IMYHBIX
BUJIOB U ()OPM IIPECTABICHMUS;

—CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (GOpPMY MpPEACTaBICHHUS HH(pOpMauu u
WTIOCTPUPOBATh pelllaeMble 33aul HECIOXKHBIMU CXEMaMH, lMarpaMMaMu, UHOM rpadukoil u
WX KOMOWHAITUSMHU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

—B X0/JIe 00CY)KACeHUs y4eOHOT0 MaTepraa, pe3yIbTaToB JJA0OPATOPHBIX pabOT U MPOEKTOB
3aJ]aBaTh BOMPOCHI IO CYIIECTBY OOCY)XKIAaeMOM TeMbl M BBICKA3bIBaTh WICH, HAllCJICHHbIC Ha
peleHue 3ajjauu U Moiep kaHue OaroxenaTeaIbHOCTH OOLICHHUS;

—CONOCTABIIATh CBOM CYXICHHS C CYXICHHSAMH JPYIMX YYaCTHHUKOB JHAaJIOra,
OoOHapy>KUBaTh pa3InyKe U CXOJICTBO NO3ULIUH;

—BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX;

—~MyOJIMYHO  MPEJCTABIATh  PE3YJIbTaThl  BBIMOJIHEHHOIO  (DU3MYECKOIO  OIbITA
(9KcTIepUMeHTa, UCCIIEIOBaHUS, TIPOCKTA);

—~IOHUMATh U UCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHOW U MHIUBHyalbHON pabOThI MpH
peleHr KOHKPETHOU (PU3NIECKO TPOOIIeMBI;

—~NpUHUMATh LEJIW COBMECTHOW JI€ATENbHOCTH, OpraHU30BbIBaTH JAEUCTBUS 1O €€
TOCTIDKEHHIO: PACIPENIeNIATh POJIH, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHON PabOTHI,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

—BBINIOJHATh CBOIO YacTh PAaOOTHI, JOCTHTash KadyeCTBEHHOTO pe3yibTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTMMHU YIICHAMU KOMAH/Ibl;

—OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIEHO
c(OpMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

PeryasiTuBHbIe yHHBepcaJabHble yueOHbIE AeiicTBUSA

Camoopranuzanus:

—BBISIBJISTH TPOOJIEMbI B KU3HEHHBIX W YYEOHBIX CHTYalUsX, TPEOYIOIIUX IS PEIICHHS
(bu3nYecKux 3HaHUM;

—OPHUEHTHPOBATHCS B PA3NIMYHBIX MOIXOAAX NPUHATHS pEIIeHUH (MHAWBUIYAIBHOE,
MIPUHATHE PELLIEHHs B IPYIIE, IPUHATHE PEIIEHUH rpymoil);

—CaMOCTOSITEIbHO COCTABJIATH AITOPUTM pelIeHusT (U3MYECKOW 3alauyd WM IJIaHa
UCCIIEIOBAaHUsI C  Y4ETOM HMMEIOIIUXCA PEcypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeiaraeMple BAPHAHTHI PEIICHHIA;

— JleNnaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, SMONMOHATHHBIN HHTEIIICKT:

—J1aBaTh aJIeKBAaTHYIO OLEHKY CUTYAIlUH U TpesiaraTh jiaH e€ U3MEHEHUS;

—O0O0BSCHATh TPUYHMHBI TOCTHKECHUS (HEIOCTHIKECHHUS) PE3YJIbTAaTOB JIEATEILHOCTH, J1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY;

—BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJHEHUS (PU3UIECKOTO
UCCIIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIMXCS CHUTYallHid,
YCTaHOBJIICHHBIX OIMUOOK, BOSHUKIINX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBHUE Pe3yJIbTaTa LN U YCIOBUSM;

—CTaBUTH ce0s1 HA MECTO IPYTOT0 YeJIOBEeKa B XOJI€ CIIOpa WM JUCKYCCHH Ha HAYIHYIO TEMY,
MOHMMaTh MOTHBBI, HAMEPEHUS M JIOTHKY APYroro. NpuU3HaBaTh CBOE MpPaBO Ha OLIMOKY MpHU
pemeHnn GU3NIECKUX 33]1a4 HITH B YTBEPIKICHUAX HAa HAYYHBIE TEMBI M TAKOE XK€ TIPAaBO JPYTOTo0.

MNPEIMETHBIE PE3YJbTATHBI

K koHiy obydenust B 7 Kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

WCTIOJIH30BATh MOHATHS: PU3NUECKUE M XUMHUECKUE SIBIICHUS, HAOII0 ICHHE, YKCTICPUMEHT,
MOACIb, TUIIOTEC3a, CAUWHUIIBI (I)I/ISI/I‘-ICCKI/IX BCJIMYMH, aTOM, MOJICKYJId, arpCraTHbIC COCTOSHUA
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXAHUYECKOE JBWXKEHUE (paBHOMEPHOE,
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HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHs, paBHOJCHCTBYIOMmAs CHJI, Jedopmanus
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAIONINECS] COCY/IbI;

pa3nuyath siBiAeHUs (IudQy3us, TEMI0BOEe IBIKEHHE YacTHI] BEIIECTBA, PAaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JIBUKEHUE, UHEPLIMS, B3aUMO/ICICTBUE TeJl, pPABHOBECHE TBEPIBIX TEII
C 3aKpEIUIEHHOM OCBIO BPALLIEHHUs, IIEPE1ada 1aBJICHNS TBEPABIMU TEIaMU, KUIKOCTIMHU U Fa3aMH,
aTMocepHoe JaBlieHue, IJIaBaHue Tel, IPEeBPAICHHUS] MEXaHUUECKOM SHEPrun) Mo OMUCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXAIOIIEM MUPE, B TOM
qrcie GU3NIecKue IBICHUS B IPUPOJIE: IPUMEPHI IBUKECHUS C PA3IMIHBIMUA CKOPOCTSIMH B )KUBOM
U HEeXXUBOH IMPHUpPOJE, IEUCTBUE CUIIBI TPEHHUS B MPUPOJIEC U TEXHHUKE, BIUSHUE aTMOCHEPHOTO
JaBJICHHs Ha )KUBOW OpraHu3M, IJIaBaHHE PBIO, phIYaru B TEJIE Y€JI0BEKa, IIPHU 3TOM IEPEBOIAUTH
MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEISAThH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (DU3HUECKUX
SIBIICHHI,

ONKCHIBATh M3Y4YCHHBIC CBOWCTBA TeNl M (hM3MUECKUE SBJICHHS, UCHOJIB3Yys (pu3mdeckue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIA
yIIPYTrOCTH, CHJIa TSKECTH, BEC Tella, Cujla TPeHHUs, AaBiieHue (TBEPAOro Telna, KUAKOCTHU, rasa),
BBITAJKUBAIOIIAs CWJIA, MEXaHW4eckas padoTa, MOIIHOCTh, IUICYO CHIIBI, MOMEHT CHIIBI,
K03 (UILIMEHT MOJIE3HOT0 NEHCTBUS MEXaHU3MOB, KWHETHYECKas U MOTeHIMATbHAS SHEPTHUs ), IpU
OIMCaHWUH TMPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCTIONB3YEMBIX BETMYMH, X 0003HAYCHUS
U eIMHULBI (PU3NYECKUX BEIMYWH, HAXOIUTh (POPMYJIIbI, CBSA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYITMMH BEJIUYMHAMHU, CTPOUTH IpaQUKU U3YyUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUYECKUE SBICHUS M MPOILECCHI, UCIOIb3YsS MpaBUiIa
CJIO’KEHMsI CUJI (BAOJIb OAHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBuiIoO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEpPIruM, MpH HTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTe€MaTH4YECKOE BBIPAKECHUE;

OOBSICHATh (PU3UYECKUE SBJICHMS, TPOLIECCH M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYyalMi NMPAKTUKO-OPUEHTUPOBAHHOTO XapAKTEPA: BBIABIIATH IPUIMHHO-CIIEACTBEHHBIE CBSI3H,
CTPOUTh OOBACHEHME M3 |—2 JOrMyeckMx LIAroB ¢ OHOpod Ha 1—2 M3y4eHHBIX CBOICTBa
(bU3UYeCKUX SBICHUHN, GPU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTh pacy€THble 3a1a4u B 1—2 1eHCTBUSL, UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLIIHE
¢u3nyecKkre BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 33Jayd 3alMChIBaTh KPaTKOE YCIIOBUE,
MOJICTABIATh (PU3NUYECKUE BEIIMYMHBI B (POPMYJIIBI U IPOBOJIUTH PAacUEThl, HAXOAUTh CIIPAaBOYHbBIE
JaHHbIE, HEOOXOIMMBbIE JJIs pEelIeHMs] 3aJad, OLEHUWBAaTh PEATMCTUYHOCTh MOJYyYEHHOU
(bu3n4ecKoil BETMUUHBL;

pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOUIN (HU3HYECKUX METOJ0B, B
ONMCAaHUM MCCIEOBaHMS BBIACIATH MPOBEPSEMOE IMPENNooXKeHHe (TUMOTe3y), pa3nudyarb U
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yibTaT, HAXOAUTh OMIMOKU B XOJI€ ONBITA, J€JaTh BHIBOIBI
I10 €70 Pe3yJIbTaTaM;

MIPOBOAMTD OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBJICHUM MM (U3NYECKUX CBOMCTB TEI:
(bopMynHMpoBaTh TNpPOBEpsiEeMble MPEANOI0KEHUs, COOUPATh YCTAHOBKY U3 NPEAJIOKEHHOTO
000pyI0BaHUs, 3aIIUCHIBATH X0/ OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATE TPSMbIE U3MEPEHUS] PACcCTOSHHS, BPEMEHH, MAacChl Tesla, 00bEéMa, CUJIBI U
TEMIIEPATyphl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3aHUS
mpuOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPENIHOCTH U3MEPEHU;

MPOBOJIUTHh HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (U3MUECKOW BEIUYWHBI OT JPYrouh ¢
HCII0JIb30BAHNUEM IPSMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBMIKYILIErOCs Tela OT
BPEMEHH [IBIKEHHUS TeNla, CHUJIbl TPEHMsI CKOJBXKEHHMs OT Beca Teja, KauecTBa o0paboTKu
MTOBEPXHOCTEN TEJI M HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOIIAIN CONPUKOCHOBEHHUS TEN, CHIIbI
YIIPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTpyKEHHOM YacTH Tena
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U OT IJIOTHOCTH >KUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IIyOWHBI, HA KOTOPYIO
HIOTPY>KEHO TeJl0, YCIOBUH IJIaBaHUs Tell, yCJIOBUH paBHOBECHUS pbluara 1 0JI0KOB, y4acTBOBATh B
IUTAHUPOBAHUH YU4EOHOTO MCCIIEJOBaHUS, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIICAYS
IIPEUIOKEHHOMY IUIaHy, (UKCUPOBaTh PE3y/bTaThl IOJIYYEHHOW 3aBUCUMOCTH (PU3MUYECKHX
BEIMYMH B BHUJC MNPEAJIOKECHHBIX TaOMUIl M TpaduKoB, JenaTh BBIBOABI IO pe3yibTaTaMm
UCCIICIOBAHMS;

MIPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BETHMUMH (TFIOTHOCTH BEIIECTBA KUAKOCTH
U TBEPAOrO Tela, CWIA TPEHUS CKOJBXCHMS, NaBICHUE BO3[yXa, BBITAJIKHUBAIOIIAs CHIIA,
JEWCTBYIONIAs Ha MOTPYKEHHOE B )KUIKOCTh TEJI0, KOA(POUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHU3MOB), CleAysl MPENIOKEHHONM HMHCTPYKIMM: IPHU BBINOJIHEHUM H3MEpPEeHuH coOupartb
HKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIATh 3HAYEHHE HCKOMOW BEJIMYMHBI, COOJIIOAATh
IIpaBUJIa TEXHUKU 0€30I1aCHOCTH IIpU paboTe ¢ 1abopaTopHbIM 000py10BAHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIIUECs] COCY/Ibl, OapoOMeTp, pbluar, MOJBUKHBIN M HENOJIBUKHbIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh MPUHLUIIBI ACHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB ¢
ONopod Ha WX oOnucaHuss (B TOM 4MCJE: MOJIIMIHUKH, YCTPOWCTBO BOJOIPOBOAA,
TMJIPABINYECKUN Ipecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAacoc, apeoMeTp), UCIONb3ys
3HaHUS O CBOMCTBax (HU3MYECKUX SIBICHUH M HEOOXOAWMBbIe (U3WYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOJIUTL INpUMEPHl  (HAXOAUTh HWH(GOPMALKMI0O O MpUMEpax) MPaKTUYECKOTo
UCHOJIb30BaHUs (PU3NYECKUX 3HAHUM B IOBCEAHEBHOM KM3HU i oOecrieueHusi 0e30IacHOCTH
npu oOpauieHud ¢ NpudopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MOBEACHUS B OKpYXKarollel cpene;

OCYILIECTBISATH OTOOP UCTOYHUKOB HHPOpMaIu B IHTepHETe B COOTBETCTBUH C 33JaHHBIM
IIOMCKOBBIM 3aIIPpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM M IYTEM CPAaBHEHMS DPa3IMYHBIX
HCTOYHUKOB BBIJICNATh MHPOPMAIUIO, KOTOpas SIBJISETCS NPOTUBOPEUMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

HCIIOJIb30BaTh MPU BBIMOJIHEHUHM Y4YEOHBIX 3a/laHuil HAy4YHO-IOMYJISIPHYIO JIUTEPATypy
(GU3MYEeCKOro CcoJiepXKaHMs, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BlaieTh
npuéMaMHu KOHCIIEKTHPOBAHMSI TEKCTa, IMpeoOpa3oBaHMs HMH(OpMAaMM W3 OJHOW 3HAKOBOM
CHUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHbBIE KpaTKHME€ NMUCbMEHHBIE U YCTHbIE COOOLIEHHS Ha OCHOBe 2-3
MCTOYHHUKOB MHPOPMALUK (PU3MUECKOTO COJePKAHUSA, B TOM YHUCIE MyOIMUHO

JieNlaTh KpaTKhe COOOLICHHUS O pe3yibTaTax MPOEKTOB WM y4eOHBIX UCCIIECIOBAHUN, MPHU
3TOM I'pPaMOTHO HUCIOJIb30BaTh U3YYEHHBIA MOHATUHHBIN anmapar Kypca (pU3UKH, COMPOBOKAATH
BBICTYIUICHHE NIPE3CHTALUEN;

IPU BBHINOJIHEHUN YYE€OHBIX TNPOEKTOB M HCCIEIOBAaHUI pacrlpenessTh 00S3aHHOCTH B
rpymIe B COOTBETCTBUH C IIOCTAaBICHHBIMU 3a/1a4aMH, CJIEUTH 32 BBIOJIHEHUEM IJIaHa AeHCTBUM,
aJIeKBaTHO OIIGHMBAaTh COOCTBEHHBIH BKJAaJ B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTHBHOE B3aUMO/ICHCTBHIE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K konHmy obydenust B 8 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

HCIIOJIb30BaTh TOHATHUSA: Macca W pa3Mepbl MOJIEKYN, TEIUIOBOE IBM)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BELIECTBA, KPUCTANINYECKHE U aMOp(HBIE TeNa, HAChIIEHHBIN
U HEHACBHIIICHHBIN Map, BJIAXHOCTb BO3yXa, TEMIIEpAaTypa, BHYTPEHHsSs DHEPrusl, TEIJIOBON
JBUTATEb, O3JEMEHTAPHBIA AJIEKTPUYECKUIN 3aps, DJIEKTPUYECKOe TO0Je, MPOBOJHUKUA U
TUBJIEKTPUKHU, IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

pa3nuuath sBICHUs (TEIUIOBOE pACIIMpPEHHE M CXKaTue, TeIulolepenaya, TelIoBOe
paBHOBECHE, CMAa4YUBaHUE, KallWJULAPHBIC SBJICHUSA, HCIApPEHHE, KOHICHCALWA, IUIABJICHHUE,
KpucTaymu3anus (OTBEpIEBaHUE), KUIIEHUE, TeIulonepenadya (TemIonpoBOIHOCTb, KOHBEKIIMS,
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U3IY4YEHUE), IEKTPU3alMs TeJl, B3aUMOJCHCTBUE 3apsl0B, INEUCTBUSA DIIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOACHCTBHE MATHUTOB, IEHCTBUE MAarHUTHOT'O 10JI1 HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHIYKIMS) 110 ONMCAHHUIO MX XApaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MYECKHX SBICHUI B OKPYKAIOIIEM MHpPE, B TOM
yuciae GU3NYEeCKue ABJICHHUS B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE U KAIIWIIISIPHBIE SIBJICHUS B
IpUpoJie, KPUCTALIBI B IIpUpoae, usinydeHue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHKE POCHl, TyMaHa, UHEs!, CHEra, JIEKTPUUYECKHE BICHUS B aTMOc(hepe, JIEKTPUUECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMid, ApPei] MOIIOCOB, POJIb MAarHUTHOTO MOJS JUIs
KHM3HU Ha 3emiie, NOJSIPHOE CUSTHUE, IIPU 3TOM HEpeBOJIUTH MPAKTUUYECKYIO 3a7jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OIUCHIBATh M3YYEHHBIE CBOICTBAa Tel M (PU3MUECKUE SBJICHHUSA, UCHOJB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, y/I€JIbHAs TEIJIOEMKOCTh
BEIIECTBA, YJAENIbHas TEIUIOTAa IIJIaBJICHUs, YylAelbHas TEIUIoTa HapooOpa3oBaHMs, yeJIbHAs
TEIUIOTa CTOpPaHUs TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JEHCTBHA TEIUIOBOW MAIIWHBI,
OTHOCHUTEJIbHASL BIAXKHOCTb BO34YyXd, OJJIEKTPUYECKUM 3apsl, CHJAa TOKA, JJIEKTPUUYECKOE
HalpsDKEHUE, CONPOTHBIIEHHE INPOBOJIHHKA, YAEIbHOE CONPOTHBICHHE BEIECTBA, paboTa M
MOIITHOCTh JIEKTPUUYECKOI'0 TOKA), MPH ONUCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
UCTIOJIb3yEMBbIX BEIMYMH, 0003HAYCHUS M IUHUIIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (HOPMYIIH,
CBSI3bIBAIOIIUE JAHHYIO (U3MYECKYIO0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYUNH;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUECKUE SBICHUS U MPOLECCHI, UCIONIb3Ysl OCHOBHBIE
I0JIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOEHMS BELIECTBA, IPUHLIUII CYEPIIO3ULIUU
noJjieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMma ais ydacTka LeMnH,
3aKkoH Jxoyna—JIeHia, 3aKkoH COXpaHEeHUs SHEPTUH, ITPH ATOM JIaBaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3aIIMCBIBATH €0 MaTEMATHUECKOE BBIPAKECHHUE;

OOBACHATH (PU3MUECKHE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH INPUUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
o0BbsicHEeHHE M3 1—2 JOrMYecKHX IIaroB ¢ Oomopoil Ha 1—2 M3yyeHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 33/1a4U B 2—3 1€UCTBUS, UCIOIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHalW3a YCIOBMS 33/Ja4yM 3alHCHIBATh KPAaTKOE YCIOBUE,
BBISIBJISITH HEJOCTAaTOK JAHHBIX Ul pEIIeHUs 3ajaud, BBIOMpaTh 3aKOHBI M (OPMYIHI,
HEoOXoAuMBIE Ui €€ pelIeHHus, MPOBOAMTH PACUEThl M CPABHMBATH NOJIYYEHHOE 3HAYCHHE
(¢u3nYeCcKOil BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO PEIIUTH MPHU MOMOUIM (PU3UUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHHME MCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE MPEANOIIOKEHHE, OLEHUBAThH
IIPaBWJIBHOCTb MOPSIZIKA IPOBEIEHUS UCCIIEOBAHMS, JEJIaTh BBIBOIBL;

MIPOBOAUTH ONBITHI 10 HAOIIOACHUIO (PU3UUECKUX SBICHUM WM (PU3NUYECKUX CBOICTB Tem
(KanWJUIApHBIE SBJICHUSA, 3aBHUCHUMOCTb JaBJEHHS BO3J1yXa OT €ro o0bEMa, TeMmepaTypsl,
CKOPOCTH TIpOllecCa OCTBIBAaHUSI M HarpeBaHUs MpH HU3IyYEHUH OT I[BeTa H3Iydarouei
(moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApEHHs BOJBI OT TEMIIEPATypbl >KMIKOCTH U
wiomaad e€ MOBEPXHOCTH, SJIEKTPHU3alMs TeJl U B3aUMOJEUCTBHE SJIEKTPUUYECKUX 3apsijioB,
B3aMMOJICIICTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJlW3allUs MarHUTHBIX I10JE€H IOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO TOJISi Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOWCTBA  OJIGKTPOJBUTATENII  MOCTOSHHOTO  TOKa):  (OpMYIMpPOBaTh  MpOBepsieMble
MIPEIIOJIOKEHUS, COOMpaATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py/10BaHUSs, OIIMCHIBAThH X0/ OMBITA
1 GOPMYIHPOBATH BHIBOJIBI;

BBITIOJIHATH NIPAMBIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTU BO3yXa, CHIIBI
TOKa, HaNPSKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U AATYMKOB (U3NYECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTATHl U3MEPEHUH C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;
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MPOBOJIUTH HCCIICOBAaHUE 3aBUCUMOCTH OJHOM (DM3MYECKOH BEIUYMHBI OT JPYroil ¢
HCIOJIb30BAHUEM MIPSIMBIX U3MEPEHHUH (3aBUCUMOCTb COIIPOTHUBIICHHSI IPOBOJHHUKA OT €r0 JUINHBI,
IUIOUIA/IA TIONEPEYHOr0 CEUEHUsl U YJEIBHOIO CONPOTHBIICHHS BEIIECTBA IPOBOJHUKA, CUIIbI
TOKa, MWIYIIEro 4Yepe3 NPOBOJHHMK, OT HaNpsOKEHWsT Ha IPOBOJHMKE, HCCIIEAOBaHHE
IIOCJIEI0BATENBHOTO U NAPAIIJIEIbHOTO COEAMHEHUI IPOBOIHUKOB): IUIAHUPOBATh UCCIIEA0BaHHE,
coOupaTh YCTAaHOBKY U BBINOJIHATh U3MEPEHUs, CIEAys MPeUI0KEHHOMY IUIaHy, (UKCHPOBaTh
pe3yabTaThl TMOJYYEHHOH 3aBUCUMOCTH B BUAE TaOMUIl W rpaduKOB, JAeiaTh BHIBOJBI IO
pe3yabTaTaM UCCIIEJOBAHNUS;

MPOBOJIUTh KOCBEHHbIE H3MEpeHUs] (U3NYECKUX BeIMYUH (yAeIbHas TeII0EMKOCTD
BEIIECTBA, CONPOTHUBICHHE IIPOBOJHUKA, paboTa M MOILMHOCTb 3JIEKTPUUYECKOIO TOKa):
IUTAHUPOBATh M3MEpPEHHsI, COOMPATh HKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIYs MpPEII0KEHHOU
MHCTPYKLIMHU, U BBIUUCIIATH 3HAUCHHE BEITUYMHBI;

co0JII01aTh MIpaBUIIa TEXHUKU 0€30MacHOCTH IPHU paboTe C JT1a00paTOpHBIM 000PYIOBaHHEM;

XapaKTepu30BaTh MPUHLUIIBI ACHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB ¢
OIIOPOM Ha UX ONMCaHMsI (B TOM UHUCIIE: CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETP, IapoBasi TypOuHa,
aMIIepMETpP, BOJITMETP, CUETUUK UIEKTPHUUECKOW SHEPIUH, JIEKTPOOCBETUTEIbHbIE MPHOOPHI,
HarpeBaTeNbHbIE  DJIEKTPONPUOOPHl  (IpUMEpHI),  DJIEKTPHUYECKHE  NPEIOXPAHHUTENH,
3JIEKTPOMArHUT, 3JEKTPOJBUIATENb IOCTOSHHOTO TOKAa), MCIOJb3ys 3HaHHUA O CBOWCTBax
(bu3NYeCKUX SIBICHUH U HEOOXOIMMbIe (PU3HUECKIEe 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOICTBA M M3MEPUTEINIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKAM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUrATEIb
BHYTPEHHEI'0 CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbl 3JEKTPUUYECKUX LEeNnen ¢
[OCJE0BATENbHBIM M IAPAJICIbHBIM  COCIMHEHHEM JJIEMEHTOB, pas3iinyas YCJIOBHbIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

NPUBOJIUTL TNpPUMEPHl  (HAXOAUTh HHGOpPMALMIO O MpUMEpax) MPaKTHUYECKOTO
UCMOJIb30BaHUS (PU3NYECKUX 3HAHWM B TOBCEJAHEBHOW KU3HU A o0ecrieyeHHus 0e30MacHOCTH
npu oOpaulieHuH ¢ NpuOoOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/10pOBbI U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MOBEACHUS B OKpYXKarollel cpene;

OCYILIECTBIIATh MOUCK MHpOpMauu (U3NYECKOro cojiepkaHusi B VIHTepHETe, Ha OCHOBE
UMEIOIIUXCs 3HAHUN U TyTEM CpaBHEHUS TONIOJIHUTENIbHBIX HCTOYHUKOB BBIJIENIATH HH(OPMAIIHIO,
KOTOpasi SIBISETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;

UCIOJb30BaTh MPH BBIMOJIHEHUH Y4YeOHBIX 33JaHUIl HAyYHO-TIOMYJSIPHYIO JIMTEPATypy
(Gu3NYeCKOro cojaepxkKaHHs, CIpaBOYHBIE MaTepuaibl, pecypchl ceTu WHTepHeT, BianeTh
npuéMaMi KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMH(GOpMAIMKM U3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCBMEHHbIE W KpaTKHE YCTHbIE CcooOIeHus, o0o0rmas
MH(OPMALIMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3MUECKOTO COJEP)KAaHUS, B TOM YHCIE MyOIHYHO
IIPECTABIATh PE3yNbTAaThl INPOEKTHOW WM HCCIENOBATEIbCKON NEATEIbHOCTH, NPU 3ITOM
IrPaMOTHO HCHOJb30BaTh W3YYEHHBIM MOHATHIHBIA anmapaT Kypca (U3HKH, CONPOBOXAATH
BBICTYIUIEHHE ITPE3EHTALNEN;

IpU  BBIMOJHEHUH Y4E€OHBIX MPOEKTOB U HCCIENOBAaHUN (DU3MUECKUX MPOLECCOB
pacripesienaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3a7[auyaMH, CIEIUTh 3a
BBITIOJTHEHUEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJ| B JEATEIBHOCTb TPYIIIBI, BHICTPAaNBAaTh KOMMYHHKAaTUBHOE B3aUMOJIEHCTBUE, NPOSBIAL
TOTOBHOCTB pa3peliaTb KOHQJIUKTHI.

K koHmy obydenust B 9 kijacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCIOJIb30BAaTh MOHSATHUSA: CHUCTEMA OTCY€Ta, MaTepuanbHas TOYKa, TPacKTOpus,
OTHOCUTEJIBHOCTh MEXAaHWYECKOIO JIBMXKEHHUs, nedopmanus (ymnpyras, IUlacTHUEcKas), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M HEpPEerpy3kH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsl U BOJIHBI,
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3BYK, HHQPA3BYK M YJIbTPa3BYK, dJIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPhI MCIYCKAHUS U MOIJIOLIEHHUs, alb(da-, OeTa- u
ramMma-u3JIy4eHHUsl, U30TOIIbI, sIICPHAst DQHEPIeTUKA;

pa3nuyath sBIeHUs (paBHOMEpPHOE M HEPaBHOMEPHOE MPSMOJIMHENHOE JBU)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHUE, CBOOOIHOE MaIeHUE TeJl, PABHOMEPHOE JABIKECHHE
[0 OKPY)XHOCTH, B3aUMOJIECHCTBHE T€J, PEAKTHBHOE JBHXKEHME, KOJIeOATENbHOE JBUKEHHE
(3aTyxarouue 1 BhIHY>KICHHBIE KoJeOaHus), pe30HAHC, BOJHOBOE JIBKEHHE, OTPaKEHUE 3BYKa,
IIPSIMOJIMHEMHOE PAacpOCTPaHEHHUE, OTPAKEHUE U IPEIOMIICHUE CBETa, IOJIHOE BHYTPEHHEE
OTpakKEHHE CBETa, Pa3JIOKCHHUE OEJIOro CBeTa B CHEKTP U CIIOKCHUE CIIEKTPAIbHBIX I[BETOB,
IOUCIIEPCUsl CBETA, €CTECTBEHHAs PAaJUMOAaKTHBHOCTb, BO3HMKHOBEHHE JIMHEHYATOIO CIEKTpa
U3JIy4yEHUs) 110 ONMCAHUIO X XapaKTEPHBIX CBOMCTB U HAa OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUM B OKpPYKAIOLIEM MUpPE (B TOM
yuciae (Gu3nuecKue sIBIEHUS B MPHUPOJE: NPUWIMBBI U OTIUBBL, ABMKeHHE IutaHeT CojHeyHOH
CUCTEMBI, PEAKTUBHOE [BM)KCHHME JKUBBIX OpPraHU3MOB, BOCIPHIATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKHE BOJIHBI, IlyHaMH, 9X0, LIBETA TeJl, ONTHUYECKUE ABJICHUS B IPUPOJE,
OMOJIOTHYECKOEe NIEHCTBHE BUIMMOTO, YJIbTPAa(HOIETOBOTO M PEHTTCHOBCKOTO H3IIyYSHHIA,
€CTECTBEHHBIH paAMoaKTUBHbIN ()OH, KOCMUYECKHE JTyUH, PaJIMOAKTUBHOE H3JIy4eHHE IPUPOTHBIX
MUHEPAJIOB, JEHCTBUE PATUOAKTUBHBIX M3IYYEHMH Ha OpraHU3M YeJOBeKa), IMpPH 3TOM
NEPEeBOIUTh MIPAKTUYECKYIO 33Jjauy B YU€OHYIO, BBIIEIATh CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(U3NIECKUX SIBIICHHIA;

OIUCHIBATh M3YYEHHBIE CBOICTBAa Tel M (PU3MUECKUE SBJICHHUS, UCHOJB3Yys (U3UUECKUE
BEJIMYMHBI (CpEAHssl U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
IepeMELICHHE, IIyTh, YIII0Basi CKOPOCTh, CUJIA TPEHHUS], CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOIO MaJCHMs, BEC Tejla, UMIYJIbC TeJla, MMIYJIbC CHJIBI, MEXaHUYecKas paboTa u
MOIIHOCTb, IIOTEHIMAJIbHASL YHEPT U TENA, IIOJHATOrO HaJl TOBEPXHOCTBIO 3€MIIH, TIOTEHIMAIbHAs
SHEPTHUsl CKATOM IPYXKUHBI, KHHETHYECKAsl SHEPTUs, MOJIHAsI MEXaHUUYECKasl SHEPTUs, NepUo U
4yacToTa KojeOaH!ii, JUIMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, I0KA3aTellb
MIPEIOMIIEHUS CPEIbl), IPU OMMCAHUU TPABUIIBHO TPAKTOBATH (PU3NYECKUI CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, 0003HAUEHUS U €AMHUIBI (PU3NUECKUX BEIMUYMH, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIINE
JaHHYI (U3MYECKYI0 BEIMUYMHY C JAPYTUMHU BEJIMYUMHAMH, CTPOUTH TpapUKd H3Y4EHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUSI M IPOLIECCHI, UCIOJIb3Yysd 3aKOH
COXpaHEHUs1 DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLUI CYIEPIO3ULUN CHII, IIPUHIUII
OTHOCHUTENBHOCTH [ anwiies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPaKEHUS
U IPEIOMIICHUs CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO M MAacCOBOIO YHUCEN IPU sIEPHBIX
peakuusix, MpuU OTOM JaBaThb CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa M 3alHUChIBaTh €ro
MaTeMaTU4YECKOEe BBIPAKCHUE;

OOBACHATH (PU3NUECKHE TPOLECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallHi
[IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-CIIEICTBEHHBIEC CBA3U, CTPOUTH
0o0BsiICHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpo Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHbIE 3a7aud (ONMUparoIIMecs Ha CUCTeMYy W3 2—3 ypaBHEHHUH), UCIOJIb3Ys
3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PU3NUECKUE BETUUYMHBL: HA OCHOBE aHAJM3a YCIOBUS 3a/1a41
3aMuChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIINE WM M30BITOUHBIE JaHHbBIE, BHIOMpATh
3aKOHBl M (QOpPMYJIbI, HEOOXOAWMBIE JJISi pEIIeHHUs, IMPOBOAUTH pacué€Tbl M OIEHHUBATh
PEATUCTUYHOCTh TOTYYEHHOTO 3HaYEHUS! GU3NYECKON BETUUHMHBI;

pacrio3HaBaTh MpoOJIEMbl, KOTOPhIE MOXKHO PELIMTH MPH MOMOIIN (U3NUYECKUX METOJIOB,
UCIOJIb3YSl ONHUCAHME MCCIEAOBAHMS, BBIICIATH MPOBEPSIEMOE IPEANIOJIOKECHHUE, OLEHUBATH
IIPaBWIBHOCTh IOPsIIKA IIPOBEJIEHUS MCCIEAOBAaHUA, JeIaThb BBIBOJABI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;
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MIPOBOJIUTH OMBITHI IO HAOIOJECHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKHX CBOWCTB TEIN
(u3ydyeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHAa COXpPaHEHMsI SHEPrUM, 3aBUCUMOCTh IIepuoJa
KoJIeOaHUN TPY>KUHHOTO MAaATHUKA OT MACChI Tpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MaJIbIX KoJeOaHUH, IpsIMOJIMHEIIHOe pacpocTpaHEeHUe CBeTa, pa3jioXkKeHue 0eraoro
CBETa B CIIEKTpP, U3YUYEHUE CBONCTB M300pakeHUs B IJIOCKOM 3€pKajie M CBOMCTB M300pakeHUs
npeaMera B coduparolei JIMH3e, Ha0Ir0ieH!e CIUIOIIHBIX M IMHEWYaThIX CIIEKTPOB U3JTyYeHHMS):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000pYyI0BaHUS, OMUCHIBATH X0
OIIbITA U €r0 Pe3yJbTaThl, POPMYINPOBATH BHIBOJBL;

MIPOBOJIUTH IPU HEOOXOMMOCTH CEPHIO MPSIMbBIX U3MEPEHUIA, OIIPEACTIsis CpeJHee 3HAaUCHUE
U3MeEpsIeMO BeTWYMHBI ((POKYCHOE pPACCTOSHHE COOMparoiiel JIMH3bI), 000OCHOBBIBATH BBHIOOD
croco6a u3MepeHus (M3MEepUTENBHOTO TPUOopa);

IIPOBOJIUTH MCCIIEI0OBAHNE 3aBUCUMOCTEH (PU3NUECKUX BEJIMUMH C UCIIOIb30BAaHUEM MPSMBIX
M3MEpeHui (3aBUCUMOCTh MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBIKCHHH 0€3 Ha4aJIbHON
CKOpOCTH, NepHoAa KoieOaHUi MaTeMaTHYeCKOTr0 MassTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpaXEHHs CBETa OT yrja MaJeHUs W yrja MNpeIoMJIeHHs OT yIyla HaJeHMs): IUIaHUpPOBAaTh
UCCIIeIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DMKCHUPOBATh PE3YNbTaThl MOJY4EHHON
3aBUCUMOCTH (PU3MUYECKUX BEJTMYMH B BUJE TAOIHI U rpaUKOB, JeNIaTh BHIBOJBI IO Pe3yJIbTaTaM
HCCIIE/I0BaHMUS;

IIPOBOJAUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJIMYUH (CPEAHsISl CKOPOCTh U YCKOPEHHE
TeJa IpU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOTO Na/ieHus, ®KECTKOCTD MPY>KHUHBI,
KOO(QQHUIHMEHT TPEHUS CKOJBXKEHHs, MEXaHW4YecKas padoTa W MOUIHOCTb, YacTOTa W IEPHOA
KoJIe0aHUH MAaTEMAaTHYECKOT0 U IPYKHHHOTO MassTHUKOB, ONTHYECKasi CHJIa COOUpAIOLIeH INH3BI,
paZMoaKTUBHBIN (DOH): IUIAHUPOBATH U3MEPEHHUS, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY U
BBINOJIHATh U3MEPEHUS, CIeysl MPEATIOKEHHON HHCTPYKIIUH, BBIYUCIIATh 3HAUEHUE BETUUYMUHBI U
aHAJIM3UPOBATH MMOJTYYEHHBIE PE3YNIbTAThI C YUETOM 3a/1aHHOM MOTPEITHOCTH U3MEPEHUI;

co0Jr01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH P paboTe ¢ 1a00paTOpHBIM 000PyI0BaHUEM;

pa3anyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (DU3MUECKUX MOJENel: MaTepuaabHas TOYKa,
a0COJIOTHO TBEPOE TENIO0, TOUCUHBIM HCTOYHHK CBETA, JIyd, TOHKas JIMH34, IUIaHeTapHast MOJIENb
aToMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHLUIIBI ACHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB ¢
OMOpOM Ha MX ONUCAaHUS (B TOM YHUCIE: CHUAOMETp, NAaTUMKU IOJOXKEHHS, PACCTOSHUS U
YCKOpEHHUs, pakera, 3XOJOT, OYKH, IEpHUCKOl, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOII, JT03UMETp, Kamepa BuibCoHa), MCHONB3ysd 3HAHUS O CBOMCTBAX (PH3MUYECKUX
SBJICHUH U HEOOXOMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

WCTIOJB30BATh CXEMbl M CXEMAaTHYHBIE PUCYHKH HM3YYCHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPUTENBHBIX PHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPH pEIIeHUH y4eOHO-TIPAaKTHUECKUX
3a/1a4, ONTHUYECKHE CXEMBI JUJIsl TOCTPOCHUS M300paKeHUIl B IJIOCKOM 3epKajie M coOuparomei
JIMH3E;

NPUBOJUTL TNPUMEPHl  (HAXOAUTh HWHGOPMALMIO O MpUMepax) MPaKTHUYECKOTO
UCTOJIb30BaHUS (PM3NYECKUX 3HAHWM B TIOBCEAHEBHOW >KU3HU A o0OecrieyeHus 0e30MacHOCTH
npu oOpalieHuH ¢ MNpuOOpaMu W TEXHUYECKUMHU YCTPOHWCTBAMH, COXPAHEHHUS 3/10pOBbI U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MIOBEACHUS B OKpYXKaroIlel cpere;

OCYIIECTBIATh TMOUCK HHpopMmanuu  ¢usnyeckoro cojepxkanuss B  HMHTepHere,
CaMOCTOSITENTbHO (POPMYIIHPYS TOMCKOBBIH 3aMpOC, HAXOAUTh ITYTH OIIPEIETIEeHUs T0CTOBEPHOCTH
MOJIy4€HHOM MH(OpMAaIMK Ha OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HCTOUHHUKOB;

UCIOJIb30BaTh TPH BBIMOJIHEHUH Y4YEOHBIX 33/JaHUil HAYyYHO-TIONMYJSIPHYIO JIMTEPATypy
(bu3NyecKoro cojepxKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BiIaIeTh
npuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMsl HMH(GOPMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B IpYT'YIO;

CO3/1aBaThb COOCTBEHHBIE NMUCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE MH(pOpMALUU U3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOTO conAepKaHMsl, MyOJIMYHO MPEACTaBIATh pPE3yJIbTaThl



YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEXJIEHUE «HACTHAS IIKOJIA LIOJMB»
Caukr-Ilerep6ypr, KpacHocensckoe mocce (I'openoso) gom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
VHH 7807084185 JInnensus KO CITb Ne 1798 ot 15.04.2016 .

HpOCKTHOﬁ HIIN HCCHCI[OB&TGHBCKOﬁ ACATCIIbBHOCTH, IIPpU 3TOM TI'PaMOTHO HCIIOJIB30BATh
M3yYEHHBIN MOHATUIHBIN anmapar U3y4aeMoro pasjena (pU3MKd U CONPOBOXKAATh BHICTYIICHHE
Mpe3eHTaIen ¢ y4€TOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHHKOB.
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MerTop1 1 GOPMBI OpraHU3aNN OOYUESHHSL.
XapaKkTepUCTHKA IEATEIHHOCTA 00yUJarOITIXCS

1.1

®u3uKa - HayKa o
npupoze

Brisienenne pa3nuyauii Mexny Gu3ndecKuMy U
XUMHYECKIMH TIPEBPAIICHUSIMHU.

PacrnioznaBanue u knaccupukanys GU3NIECCKUX SBICHHN:
MEXaHHYECKUX, TETUIOBBIX, JIEKTPHUECKUX, MATHUTHBIX H
CBETOBBIX.

Habnronenue u onvcanne GU3NIECKUX SBICHUM

1.2

dusnueckue
BCJIIMYUHBI

OnpezeseHne LEHb AeIEeHHs HIKaIbl H3MEPUTEIBHOTO
npubopa.

N3mepeHne TMHEHHBIX pa3sMEPOB TE U IPOMEKYTKOB
BPEMEHH C YYETOM IOTPEIIHOCTEH.

Nzmepenne 00bEMa KUAKOCTH U TBEPIOTO TENA.
W3mepeHne TeMIiepaTyphl IPH MOMOIIH KHIKOCTHOT'O
TEPMOMETpA U JaTYMKa TeMIIEPATyPBhI.

BeinonHeHne TBOPUYECKHX 3aJaHUH 110 TIOMCKY CIIOCOOO0B
HU3MEpPEHHsI HEKOTOPBIX (PU3NYECKUX XapaKTEPHUCTHK,
HanpuMep, pa3MepoB MaJlbIX 00BEKTOB (BOJIOC,
MIPOBOJIOKA), YIAIEHHBIX 00BEKTOB, OOJIBITUX
paccTosIHUI, MaITBIX TPOMEKYTKOB BPEMEHH.
OO0CcyXIeHre pelaraeMbIx CIIoco00B

1.3

EcTtecTBeHHOHAYYHBII
METO/] TIO3HAHUS

BriaBikeHue runores, 00bSICHIIOIINX MTPOCTHIC SBICHHUS,
HanpuMep:

— [IOYEeMY OCTAHABIIMBAETCS IBHXKYIIEECS 110
rOPU30HTAJIBHOM MMOBEPXHOCTH TEIIO;

— IIoYeMy B JKapKyIo IOTOY B CBETIION OJIeXk/Ie
[IPOXJIaJHEN, YEM B TEMHOM.

[Ipennoxenne ciocoOOB MPOBEPKH THITOTES.
[IpoBeneHue uccaeq0BaHUs MO MPOBEPKE KaKOU-THO0
TUTIOTE3bI.

[TocTpoenne mpocTeHmx Moaenel (PM3NIeCKUX SIBJICHUN
(B BUE PUCYHKOB HJIM CXEM), HAPHUMEP MaieHHe
peMeTa; NPSIMOJIMHENHOE pacpOCTPaHEHNE CBETA

HTtoro

1o pasaeny: 6

2.1

CrpoeHue BemiecTBa

HaGuroenre 1 MHTEpIpeTaIys OnbITOB,
CBHJICTEJILCTBYIOLIMX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM PA3THIHBIX
BEIIECTB B BOJIE.

OreHKa pa3MepoB aTOMOB U MOJIEKYJI C UCTIONIb30BAaHUEM
¢dotorpaduii, MosydeHHBIX Ha AaTOMHOM CHUJIOBOM
Mukpockore (ACM) — nabopatopHast paboTa 1mo Teme:
«O1eHka TuaMeTpa aToMa METOI0M PSIOB (C
UCTIONIb30BaHueM (QoTorpaduii)».
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OnpeesieHre pa3MepoB MaJIbIX TEI

2.2

JIBIOKEeHHE U
COCTMHECHHE YaCTHI]

Habmonenne n o0bsicHeHNE OPOYHOBCKOTO JIBIDKEHUS U
sprieHUs nudy3un.

[TpoBeneHrie U 0OBSICHEHUE OTBITOB 10 HAOIIOACHUIO
TEIJIOBOTO PACIINPEHHUS Ta30B.

[IpoBenenne n 0OBSICHEHUE OIBITOB 110 OOHAPYKEHUIO
CHJI MOJICKYJIAPHOTI'O MIPUTAKCHUA U OTTAJIKUBAHUS

23

ArperartHeie
COCTOSIHUSI BELIECTBA

Omnucanwne (C UCMOIB30BaHNEM ITPOCTHIX MOJEINEH)
OCHOBHBIX Pa3IHYUi B CTPOCHUU I'a30B, )KUJIKOCTEH U
TBEPABIX TEIL.

OOBsicHEHNE MAJIOH CKMMAEMOCTH KUAKOCTEH U TBEPIBIX
TeJ1, OOJBIION CXKMMAEMOCTH Ta30B.

OO0BsicHeHHE coxpaHeHHsT GOPMBI TBEPBIX TEI U
TEKY4eCTH JKUIKOCTH.

IIpoBeneHue ONMBITOB, JOKA3BIBAIOLINX, YTO B TBEPIOM
COCTOSTHMH BOJBI YAaCTHIIBI HAXOJIATCS B CPETHEM JIaJIbIlIe
TIpyT OT Apyra (INIOTHOCTH MEHBIIIE), UEM B JKHUIKOM.
YcTaHOBIIEHHE B3aMMOCBSI3H MEXY OCOOCHHOCTIMHU
arperaTHbIX COCTOSIHUN BOABI M CYIIECTBOBAaHHUEM BOJTHBIX

opranuzmoB (MC — Guosnorusi, reorpadus)

Hroro

1o pasaeny: 5

3.1

MexaHnueckoe
IBHOKCHUE

HccnenoBanne paBHOMEPHOTO JIBUKECHHUS, OTIPE/ICIICHIC
€ro MPU3HAKOB.

HabGnronenmne HepaBHOMEPHOTO JIBIKECHUS U
oTpesieNieHHE €ro OTIMYUIN OT pABHOMEPHOTO JBHKCHUSI.
Ornpezaenenne CKOPOCTU PABHOMEPHOTO ABMXKECHUS
(Trapuka B )KUIKOCTH, MOJEIH 3JICKTPUICCKOTO
aBTOMOOMJIS U T.JI.).

Omnpe/eneHre cpeHel CKOPOCTU CKOJIbXEHHS OpycKa
WJTK [IapUKa 10 HaKJIOHHOW IJIOCKOCTU

Pemenne 3amad Ha onpeneeHUE MyTH, CKOPOCTH U
BPEMEHH PABHOMEPHOTO JIBUKCHUSL.

AHaju3 rpaMKOB 3aBUCMMOCTH ITyTH U CKOPOCTH OT

BpEMEHU
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3.2

Muepus, Macca,
IJIOTHOCTH

1

OO0BsicHEHNE U TIPOTHO3UPOBAHHUE SBJICHUH,
00yCIIOBIEHHBIX HHEPIHEH, HAIIPUMED, UTO MPOUCXOHUT
MIPU TOPMOKEHUY WM PE3KOM MaHEBPE aBTOMOOWIIS,
oYeMy HEBO3MOKHO MIHOBEHHO TTPEKPATUTH IBIKEHHE
Ha BEJIOCHIIE]IE WITH CaMOKaTe U T. 1.

IIpoBeneHye U aHaIU3 ONBITOB, IEMOHCTPUPYHOLIUX
W3MEHEHUE CKOPOCTH JIBXKCHHMS TEJa B PE3yJIbTaTe
NEHCTBYS HAa HETO JIPYTHX TeIl.

Pemenne 3a1a4 Ha onpe/ielieHUE MacChl TENa, €ro 00bEMa
Y TUTOTHOCTH.

IIpoBeneHye U aHAIU3 ONBITOB, IEMOHCTPUPYHOLIUX
3aBHCHMOCTH H3MEHEHHUSI CKOPOCTH Tella OT €r0 MaCChI
TP B3aMMOJCWCTBUH TEll.

W3mMepeHne Macchl Tella pa3IudHbIME CITIOCOOAMU.
Omnpe/eneHre TIOTHOCTH TeNla B Pe3yiIbTaTe U3MEPEHUS
ero Macchl # 00bEMa

33

Cuna. Buner cun

14

N3y4yeHue B3anMOJEHCTBUS KAK IPUUMUHBI U3MEHEHUS
CKOPOCTH TeJIa MM ero fedopManuny.

Ornucanne peaabHBIX CUTYallnii B3aUMOJIEHCTBHS TEM C
MTOMOIIIbIO MOJIETIEH, B KOTOPBIX BBOJUTCS MTOHIATHE U
1n300paKeHNE CHUJIBI.

W3ydeHne cuiel ynpyrocTy.

HccnenoBanne 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
VIIMHEHHS PE3UHOBOTO IIHYPa MU MPY>KUHBI (C
MOCTPOCHUEM rpaduKa).

AHaIu3 MPaKTUYECKUX CUTYalli, B KOTOPBIX
MIPOSBIISIETCS IEMCTBHUE CHITBI YIPYTOCTH (YIIPYTOCTh
Ms4a, KPOCCOBOK, BETOK JIepeBa U Ap.).

AHalIu3 CUTyallui, CBSI3aHHBIX C SBJICHUEM TATOTEHHMS.
OO0BsicHEeHHE OpOUTANTBHOTO JABMKEHHUS TUIAHET C
WCIIOJIb30BaHUEM SBJICHUS TATOTEHUS U 3aKOHA UHEPIIUH.
W3mMepenue Beca Tena ¢ MOMOIIbI0 TUHAMOMETPA.
O6ocHOBaHME ATOTO CIOC00a U3MEPEHNSI.

AHalIu3 1 MOJETUPOBaHHE SBIEHHSI HEBECOMOCTH.
OKCIEpUMEHTAIIBHOE TIOYYEHHUE IPABUIIA CIIOKEHUS CIJI,
HaInpaBJICHHBIX BIOJb OJHOW MPAMOM.

OrnpeaeneHne BETUINHB PAaBHOICHCTBYIOMIEH CHIIL.
W3ydeHne cuibl TpeHUs CKOJIBKEHMSI U CHIIBI TPEHUS
TTOKOS.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS OT CHITBI
TTaBJIEHHUS U CBOWCTB TPYIIUXCSA TOBEPXHOCTEM.
AHanu3 NPaKTUYECKUX CUTyallli, B KOTOPBIX
MIPOSBIISIETCS IEHCTBHUE CHITBI TPEHHS, UCTIOIB3YIOTCA
CIIO0COOBI €€ YMEHBIIECHHS WIN YBEJINYECHUS (KaTaHUEe Ha
NBDKAX, KOHbKax, TOPMOKEHUE aBTOMOOHIIS,
WCIIOJIb30BaHMUE MTOAUINITHUKOB, TUNIABAHUE BOJHBIX
YKUBOTHBIX H JIp.).
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Pemenne 3aa4 ¢ ucmonp3oBanneM GopMya s pacaéra
CHUJTBI TSDKECTH, CHITBI YIIPYTOCTH, CHITBI TPEHHS

4.1

[asnenue. Ilepenaua
TTaBJICHUS TBEPABIMU

TeJaMH, )KUIKOCTIMH
M razamu

AHanu3 u 00BSICHEHHNE OTBITOB U PAKTHYECKUX
CHTyaHHfI, B KOTOpBIX HpOSIBJ]HeTCH CcuJia JaBJICHUS.
O06ocHOBaHHE CITIOCOOOB YMEHBIIICHHS U YBEIHMUEHUS
TaBICHMSL.

W3ydeHune 3aBUCUMOCTH JIaBJICHUsI ra3a oT 00bEéMa 1
TEMIIEPATYPHI.

Nzydenune ocobeHHOCTEH TIepeaun JaBIeHUS TBEPIBIMU
TCJIaMU, )KUAKOCTAMU U ra3aMu.

O00CHOBaHKE PE3YJIHTATOB OIBITOB 0COOEHHOCTIMU
CTPOEHWSI BEIECTBA B TBEPIOM, KHUJIKOM U ra3000pa3HOM
COCTOSIHUSIX.

DKCIIEpUMEHTATLHOE TOKa3aTeNbCTBO 3aK0oHa [lackaist.
Pemenwne 3amad Ha pacuéT naBiIeHMs TBEPIOTO TEIa

4.2

JlaBneHue KHUJIKOCTH

HccnenoBanre 3aBUCUMOCTH IaBJICHUS KUIAKOCTH OT
TTyOWHBI OTPYKEHHUS U TUIOTHOCTH JKUIAKOCTH.
Habmonenue u 00bsiICHEHHE THIPOCTATUIECKOTO
napajiokca Ha OcHOBe 3akoHa [lackais.

W3yuenne cooOIaonmXxcs COCYy/I0B.

Pemenwne 3a1a4d Ha pacdéT NaBICHUS KUIKOCTH.
OOBsICHEHNE IPUHIINIIA JCHCTBUS THIPABINIECKOTO
rpecca, MHeBMAaTHYECKUX MallliH.

AHanu3 1 00BSICHEHHE MTPAKTHYECKUX CUTYaIUH,
IIEMOHCTPHUPYIOIIUX MPOSBICHUE JABICHUS KUIKOCTH U
3akoHa [lackaisi, HanmpuUMep MPOIECCOB B OPraHU3Me NpH
r1yOOKOBOJITHOM HBIPSTHUH
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4.3

AtmochepHoe
JaBJICHHUC

DKCTepUMeHTaIbHOE O0Hapy)KeHHe aTMOC(epHOTro
TTaBJICHUSI.

AHanu3 1 00bSICHECHHUE OTIBITOB U MPAKTHYSCKUX
CUTYaIii, CBSI3aHHBIX C JEUCTBUEM aTMOC(EPHOTO
TaBJICHUSL.

OO0BsICHEHHUE CyIIeCTBOBaHMS aTMochepsl Ha 3emiie U
HEKOTOPBIX IIJIAHETaX UJIU €€ OTCYTCTBHSI HA IPYIUX
maHeTax u Jlyne.

OO0BsICHEHHE U3MEHEHUS TUIOTHOCTH aTMOchepsl ¢
BBICOTOH 1 3aBUCHUMOCTH aTMOC(HEPHOTO IABICHUS OT
BBICOTEI.

Penrenue 3a1a4y Ha pac4ét atMocepHOTO TaBICHUS.
W3yuyenue ycTpoiicTBa GapoMeTpa-aHeponaa

4.4

JleiicTBUE KUIKOCTH B
rasza Ha Horpyk€HHOe
B HUX TECJIO

DKCIepUMEHTaITbHOE O0HAPY)KEHUE NEHCTBUS KUIKOCTH
Y raza Ha Iorpy>K€EHHOE B HUX TEJIO.

OrnpezeneHre BEITAIKUBAIONIEH CHITBI, IEUCTBYIONIEH Ha
TEJI0, IOTPY>KEHHOE B JKUAKOCTbD.

[IpoBeneHue u 00CYXICHUE OIBITOB, IEMOHCTPUPYIOLIUX
3aBUCHMOCTH BBITAJIKHUBAIOIIECH CUIIbI, IEHCTBYIOIIEH HA
TEJIO B )KUJIKOCTH, OT 00hEMA MOTPYKEHHOHN B KUAKOCTh
JACTH TeJIa U OT INIOTHOCTH KHJIKOCTH.

[Iposepra He3agucumocmu 8bIMAIKUBAIOWell CUlbl,
Oelicmsyroueli Ha meno 8 HCUOKOCMU, OM MACCblL meid.
HccnenoBanue 3aBUCHMMOCTH BeEca TeJIa B BOJIE OT 00bEMa
MOTPYKEHHOMN B KHUIKOCTh YaCTH TeJIa.

Pemenue 3ama4y Ha mpuMeHEHUE 3aKOHA ApXuUMena u
YCJIOBHSI IJIABAHUS TEJL.

KoHcTpynpoBanue apeoMeTpa Uil KOHCTPYHUPOBAHHE
JIOJKU U OTIPEJEIIEHUE €€ TPY30I0bEMHOCTH

HTroro

no pasaeny: 21

5.1

Pabora 1 MOIIHOCTH

OKCIIEpUMEHTAIIBHOE OIIPEICIIEHNE MEXaHUIECKON
paObOoThI CHIIBI TSDKECTH NP NMAZACHUY TEJA U CHIIBI TPEHHS
MIpY PaBHOMEPHOM TIepEMEIIEHUH Tela Mo
TOPU30HTAJIBHON OBEPXHOCTH.

Pacuér MomHoOCTH, pa3BUBaeMOil IPH MOABEME 110
JICCTHHIIE.

Pemenwne 3aad Ha pacuéT MeXaHMYECKOM paboOTHI U
MOIIIHOCTH
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No Haumenosanue KomanuectBo
n/n pas3ziesnoB U TeM 4acoB
MpOTrpaMMBbI

Beer| Konr|[Tpax MeTobl 1 GOPMBI OpraHU3aLKU 00yIEHHS.

O ||p-pre| T- XapakTepUCTHKA ACATEILHOCTH 00yYarOIIXCs
pabo|| kue

TH ||pabo
TBI

5.2 |IIpocTble MexaHH3MBI || 5 OnpeneseHue BHIMTPHINIA B CHJIE IPOCTHIX MEXaHU3MOB
Ha NIPUMeEPE pbluara, oJBMKHOTO U HEIIOJBHYKHOTO
0JIOKOB, HAKJIOHHOH TIJIOCKOCTH.

HccnenoBanue ycloBys paBHOBECHS pbldara.
O0Hapy>KeHHEe CBOHCTB MPOCTHIX MEXaHU3MOB B
Pa3INYHBIX HHCTPYMEHTAX U TPUCIIOCOOTICHHUSX,
HCIIOJIb3YCMBIX B 6I)ITy N TCXHUKE, a TAK)KE B ) KHUBBIX
OpraHu3Max.

OKCcHepUMEeHTaIbHOE J0Ka3aTeILCTBO PAaBEHCTBA PaboT
IIpU NPUMEHCHUHN MTPOCTHIX MCXAHU3MOB.

Onpeaenenne KIIJ{ HakKIIOHHON MJIOCKOCTH.

Pemenue 3agay Ha NpUMEHEHHE IPABUIIA PABHOBECHS
priuara u Ha pacuét KI1/]

5.3 MexaHnyeckas 4 1 OKCTIEpUMEHTAIBHOE ONIPEIEIICHNE U3MEHEHHS

SHEPIUs KUHETUYECKON U IOTEHIIMAIILHOM 3HEPIUHM Teja IPU €ro
CKaTBbIBAHWMH 110 HAKIIOHHOM INIOCKOCTH.
DopMyTUpOBaHNE HA OCHOBE MCCIIEAOBAHHS 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPTUH.

OO0CyXIeHre TPaHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHUS
SHEPTUH.

Pemienne 3aay ¢ UCTIOJIB30BAHUEM 3aKOHA COXPAHEHUS
SHEPTUH

Hroro no pazmeny: 12

Peseps N
OBILEE KOJIMUECTBO | 68 || 4 | 8
YACOB T10

I[TPOT'PAMME
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8 KJIACC

Neo|| HaumenoBanue KonuuectBo

1/ || pa3ienoB u TeM 4acoB

T} TpOTpaMMEL || Bee || teopr Ipax| Meronsi u (bopmbI opranuszaimu o0yueHus. XapakTepucTUKa

T0 || p-pre ||T-KHE JIESATEIILHOCTH 00yYarOITIXCS
pabo || pabo
THI || TBI
1. ||Ctpoenue u 7 1 Habmronenne v mHTEpIpETaIyst OIBITOB, CBUACTEIHCTBYIOIINX 00
1 |[cBoiicTBa ATOMHO-MOJIEKYJISIPHOM CTPOSHHUH BEIIECTBA: OTBITHI C
BeIIecTBa paCTBOPEHHEM PA3JIMIHBIX BEHIECTB B BOJE.

Perenue 3a1a4 10 OLEHNBAHUIO KOJIMYECTBA AaTOMOB HJIM MOJIEKYJT
B eIlMHMIIE 00bEMA BElIeCTRa.

AHaJln3 TeKCTa IPEeBHUX aTOMHCTOB (HaIIpuMep, pparMeHTa mo3MbI
Jlykperus «O npupoze Bemeii») ¢ n3nokeHueM 000CHOBaHUH
ATOMHOH TUTIOTE3bI (CMBICIIOBOE UTCHHUE).

OreHKa yOeIUTENbHOCTH ATHX 000CHOBAHMIA.

O0bsicHeHnEe OPOYHOBCKOTO JIBIDKEHUS, IBIICHUS MU Gy3UN 1
pasInIuii MEXIy HUMH Ha OCHOBE ITOJIOKEHUH MOJIEKYJISIPHO-
KUHETHYECKOHM TEOPHU CTPOCHHUS BEIIECTBA.

OOBsSICHEHNE OCHOBHBIX PA3INYHHA B CTPOSHHH T'a30B, KUIAKOCTEH U
TBEPIBIX TEJI C MCIOIb30BAHUEM ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKOHM TEOPHU CTPOCHHUS BEIIECTBA.

IIpoBeneHME ONBITOB IO BRIPAIIMBAHUIO KPUCTAIIOB ITOBAPEHHOM
COJIM WJIM caxapa.

[IpoBeneHue U 0OBSICHEHUE ONBITOB, JIEMOHCTPUPYIOIINX
KaIlmnJUIAPHBIC ABJICHUSA U ABJICHUC CMaulBaHU.

OOBsicCHEHNE POJIM KAIMUIAPHBIX SIBICHUH AJIS1 IOCTYTIJICHUS BOZBI
B OPTaHU3M PacTCHHH.

Habnronenue, npoBeicHUE U 0OBSICHEHHE OIBITOB 0 HAOIIOJICHHIO
TEIIOBOT'O PACIIMPEHHUS T'a30B, )KUIAKOCTENW U TBEPIBIX TEIL.
OOBbsicHeHHE cOXpaHeHHsI 00bEMa TBEPIBIX Tell, TEKyUECTH
JKUIKOCTH (B TOM YHUCIIE, PA3HUIIBI B TEKYUECTH IS Pa3HBIX
PKUIKOCTEH), TaBJICHUS Ta3a.

[IpoBeneHuEe OMBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTD JIaBICHUS
BO3/1yXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIKACHUS, U UX
00BsICHEHHE HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHS.

AHaJIN3 NPaKTHYECKUX CUTYALMH, CBSI3aHHBIX CO CBOIICTBAaMHU I'a30B,

)KI/I,I[KOCTCﬁ u TBép)lLIX TCI
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HaumenoBanue | KonuuectBo
pasesioB U TeM 9acoB
TPOTPaMMBL | Bee ||ty Ipax| Meronsi u (bopmbI opranuszaiyu o0yueHus. XapakTepucTUKa
r0 || p-pre ||T-KHE JIESATEIILHOCTHA 00yYarOITHXCS
pabo || pabo
TBI || TBI

TemnoBrie 21 1 O06ocHOBaHME TIPABIIT U3MEPEHUS TEMITEPATYPHI.
HPOLIECCHI CpaBHeHHE Pa3IuYHBIX CIIOCOO0B M3MEPEHHS | IIKAT TEMIIEPATypPhI.

Habmonenne n 00bsICHEHNE OIBITOB, IEMOHCTPHPYIOIITUX
W3MEHEHUE BHYTPEHHEH SHEPTUU Tea B pe3yiIbTaTe TeIUIonepesadn
1 pabOTHI BHEIIHUX CHIL.

Habnronenue u 00bsiCHEHUE OTBITOB, 00CYXK/IEHUE MPAKTUIECKUX
CUTyauui, IeMOHCTPUPYIOIINX Pa3JIMUHbIC BUIbI TEIJIONCPEAaUH:
TEILIONPOBOIHOCTH, KOHBEKIIHIO, U3ITyYCHHE.

HccnenoBanue siBICHHUS TEMII000MEHA TIPU CMEIIMBAHUN XOJIOTHON
Y TOpsiYeil BOJBL.

HaOmronenne ycTaHOBIEHUS TEIIOBOTO PABHOBECHS MEKAY
ropsiueil U XOJI0HOU BOJIOH.

Omnpenesnenue (M3MepeHNE) KOIUYECTBA TEILUIOTHI, TIOIy4YCHHOTO
BOJIOW NP TEIUIOOOMEHE C HArpeThIM METAIUIMYECKUM LUIHHAPOM.
Onpenenenue (M3MepeHNE) YACTBHON TEMIOEMKOCTH BEIIECTBA.
Penrenue 3amau, CBS3aHHBIX C BBIYACICHUEM KOJIHUUECTBA TEIIOTHI U
TEIUIOEMKOCTH TIPH TEIIOOOMEHE.

AHaJIN3 CUTyalui IPAaKTUYECKOr0 NCTIONb30BaHUS TETIOBBIX
CBOWCTB BEUIECTB M MAaTEPHAIOB, HAIPUMED, B IEIAX
SHEProcOepeKEHUs: TEIION30IISLIMS, SJHEProcOeperaroIne Kphliim,
TEPMOAKKYMYJISITOPHI U T. 1.

HabnroneHue siBieHUi nCIapeHnst ¥ KOHJICHCAITUH.

HccnenoBanue npolecca UCapeHusl Pa3InIHbIX KUIKOCTEH.
OOBsicHEHUE SIBICHUN HCTIAPEHHsI M KOHICHCAIIMY Ha OCHOBE
ATOMHO- MOJIEKYJISIPHOTO YYEHHUSI.

HaGimoeHue u 00bsICHEHUE TIPOIIecCa KUTICHHS, B TOM YHCIIS
3aBHCUMOCTH TEMIIEPATYPbl KUIIEHHUS OT JaBJICHHUS.

Onpenesnenue (M3MepeHNEe) OTHOCUTEIHON BIAXKHOCTH BO3/IyXa.
Hab6nroneHue nporiecca TuiaBiIeHus] KPUCTATHYECKOTO BEIeCTBa,
HanpuMep, JbJa.

CpaBHEHHE MTPOLIECCOB UIABICHUS KPUCTAJUTMUECKUX TE U
pasMsIrdeHus MPH HarpeBaHUH aMOP(HBIX TeJ.

Omnpenenenre (M3MEpEHNE) YASIbHOM TEIUIOTHI TUIABJICHHS JIh/IA.
OOBbsicHeHUE SIBICHNUH IJIABICHUSA U KPUCTAITU3AIMK Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHUSI.

Penrenue 3ajau, CBA3aHHBIX C BBIYACICHUEM KOJIUYECTBA TEIJIOTHI B
npoleccax TervIonepeiadr Npy IUIaBJIeHUH U KPUCTAIUTH3aLuH,
WCTIAPEHNH U KOHJICHCAIIH.

AHaJIN3 CUTYyallnil MPaKTUYECKOTro MPUMEHECHUS SIBIICHHN
TUIaBJICHUS M KPUCTAIUIM3aLUH, HAIPUMED, IOITy4YeHHE
CBEPXUYHMCTHIX MaTEPUAIIOB, COJIEBAs IPeIKa U Ip.

AHanu3 paboThl M 00BSICHEHNE PUHITUIA JEHCTBHS TETIOBOTO
TIBUTATEIIS.

Bbruucnenne KoJuuecTBa TEIUIOTHI, BBIISISIONIET0Cs IPH CrOpaHUH
pa3IUYHBIX BUIOB ToruinBa, u KII1J[ neuratens.

OO0cy>KaeHue 3K0JOTMUECKUX ITOCIEACTBIH UCTI0JIb30BaHUS
IBUraTeNiel BHYTPEHHETO CrOpaHUs, TEIUIOBBIX U
TUIPORJICKTPOCTAHIN I
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HaumenoBanue KonunuectBo
pa3lienoB U TeM 4acoB
IPOrpaMMBbl || Bee Konr||TIpak MeToab! 1 GOpMBI OpraHu3aly 00y4eHus. XapaKTepUCTHKA
r0 || p-pre ||T-KHE JIESATEIILHOCTHA 00yYarOITHXCS
pabo || pabo
TBI || TBI

Onekrpuyeckue || 7 HabGmronenue u mpoBeACHHE ONBITOB 110 3JICKTPHU3AINH TEN IPH

3apsibl. CONPUKOCHOBEHUH U UHIYKITUCH.

3apsoKeHHBIE HabGmronenme u 00bsICHEHHE B3aUMOICHCTBHS OJHOMMEHHO U

Tena U ux Pa3sHOMMEHHO 3apsHKCHHBIX TETl.

B3aMMOJICHCTBHE OOBsICHEHUE IPUHIIKIIA ACHCTBUS 3JIEKTPOCKOTIA.
OOBsICHEHHUE SIBJICHUH 3JICKTPU3ALIMU TIPU COTPUKOCHOBCHHUHU TEI U
WHAYKIWEH C CMOIF30BAaHIEM 3HAHUN O HOCHUTEINSX dIEKTPHIECKUX
3apsIOB B BEIIICCTBE.
Pacnio3HaBaHue U 0OBSICHEHUE SIBJICHUH 3JICKTPU3AIUN B
TTIOBCETHEBHOM KU3HH.
Habmonenne n 00bsICHEHNE OIBITOB, HILTIOCTPUPYIOMINX 3aKOH
COXpaHEHHS AIICKTPUUECKOTO 3apsia.
HabmroieHre onpITOB 10 MOJAETUPOBAHUIO CHIIOBBIX JIMHAN
AIIEKTPUIECKOTO TTOJISL.
Uccnenoanune AeHCTBUS SIEKTPUUECKOTO MO HA MPOBOJAHUKU U
TTMRICKTPUKU

ITocTosauHEbIN 20 1 HaOiroieHue pa3inuyHbIX BUIOB JEHCTBHS 3JICKTPUIECKOTO TOKA U

SJIEKTPUUECKUAN 0OHapyXCHHE PTHX BUJIOB JICHCTBUS B MIOBCEAHEBHOMN JKU3HU.

TOK HabmroieHie BOSHUKHOBEHISI TA30BOTO Pa3ps/ia M SJIEKTPUIECKOTO

TOKa B )XUAKOCTH COOpKa M UCIIBITAHNE SIIEKTPUUECKON TETTH
MTOCTOSTHHOT'O TOKA.

W3mMepeHre CHItbl TOKa aMIIepMETPOM.

W3mMepenne aIeKTpUiecKoro HarpsHKeHUS BOIIETMETPOM.
[TpoBeneHre U OOBSICHEHUE OIBITOB, IEMOHCTPUPYIOIINX
3aBHCHMOCTD JIEKTPUIECKOTO CONIPOTUBICHUS TPOBOIHUKA OT €TI0
IUTHHEIL, TDIOMIAIN TIOTIEPEYHOT0 CEUYEHHUS ¥ MaTepHaa.
HccnenoBanne 3aBUCHMOCTH CHITHI TOKA, MTPOTEKAIOIIETO Yepe3
PE3UCTOP, OT COMPOTUBIIEHHS PE3UCTOPA U HATIPSHKEHUS Ha
pe3ucTope.

[IpoBepka npaBuIa CIOKESHUS HANPSHKEHUH MIPH ITOCIIEA0BATEIIEHOM
COEJIMHEHHH JBYX PE3UCTOPOB.

[IpoBepka mpaBuIIa JUIs CUITBI TOKA TPY TApaJIEIbHOM COeTNHEHUHN
pE3UCTOPOB.

AHaJIN3 CUTyallnid TIOCJIeI0BATENFHOTO U apalIeIbHOTO
COEIMHEHMSI TPOBOHUKOB B JOMAIIHUX 3JEKTPUIECKHUX CETHX.
Pemenue 3agau ¢ ucrosnp3oBanreM 3akoHa OMa u popmyn pacuéra
UIEKTPUUECKOTO CONPOTUBIICHUS IPU TIOCIE0BATEILHOM U
MapajuieIbHOM COESMHEHUH TIPOBOTHUKOB.

Onpenesnenue pabOTHI AIEKTPUIECKOTO TOKA, MPOTEKAIOIIETO Yepe3
pE3UCTOP.

Omnpenenenre MOITHOCTH IEKTPUIECKOT0 TOKA, BBIIEIIEMOi Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIaMIIOUKy OT
HaIpSDKEHUS Ha HEH.

Omnpenenenne KI1J] narpesarers.

HccnenoBanue npeodpa3oBaHysi SHEPTUH NP MOTBbEME Tpy3a
JIEKTPOJIBUTATEIIEM.
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KonuuectBo

JacoB

Bce
To

KonTt

p-bie

pabo
TBI

ITpak

T-KHe

pabo
TBI

MeToab! 1 GOpMBI OpraHu3aly 00y4eHus. XapaKTepUCTHKA
JESTEIBHOCTH 00YYaIOIIUXCS

OO0BbsICHEHNE YCTPOICTBA U MIPUHITAIA JEHCTBHUSA JOMAITHUX
AJICKTPOHATPEBATEIBHBIX TIPUOOPOB.

OO0BsICHEHNE TIPUYHMH KOPOTKOTO 3aMbIKaHUs ¥ MIPUHIIUIIA JICHCTBUS
MJIABKUX MIPEAOXpaHUTENCH.

Pemenue 3anau ¢ ucrnonpzoBanueM 3akoHa Jxoyns—Jlenua

MarHutHele
SIBIICHUS

HccnenoBaHnne MarHUTHOTO B3aUMOJICHICTBUS IIOCTOSIHHBIX
MarHuTOB.

N3ydeHne MarHuTHOTO MOJIS TOCTOSHHBIX MarHUTOB MIPU UX
00BbETMHEHUH U PA3ICIICHHN.

HccnenoBaHnne MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX
MarHuToB.

N3ydeHne MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB TIPU UX
00BbETMHEHUH U PA3CIICHHN.

[IpoBeneHuEe OMBITOB [0 BU3yaIH3aLUH M10JIS1 IOCTOSHHBIX
MarHuToB.

W3yueHue siBIeHUsI HAMarHUYMBAHUS BEILIECTBA.
HccnenoBanue neicTBUS 3IEKTPHUUECKOIO TOKA HA MArHUTHYIO
CTpEJIKY.

IIpoBeneHre ONBITOB, AEMOHCTPUPYIOIINX 3aBUCIMOCTh CHUJIIBI
B3aUMOJICHCTBUS KaTyIIKH C TOKOM U MarHUTa OT CHJIbI U
HaIpaBJIeHUs TOKa B KaTYIIIKE.

AHalIM3 CUTyalluid IPaKTUYECKOTO MPUMEHEHUS 3JIEKTPOMArHuTOB
(B OBITOBBIX TEXHUYECKUX yCTPOMCTBAX, MPOMBILIUIEHHOCTH,
MEUITIHE).

W3ydenue nedcTBUS MarHUTHOTO TIOJIS HA MTPOBOIHUK C TOKOM.
W3yueHne nefiCcTBUS SIEKTPOIBUTATENS.

N3mepenne KIIJ[ aaeKkTpoaBUraTeIbHON yCTAHOBKHU.
Pacnio3sHaBanue 1 aHaIN3 Pa3TUYHBIX TPUMEHEHHI
AIIEKTPOIBUTATENIEH (TPAHCIIOPT, OBITOBBIE YCTPOWCTBA U JIp.)

DNEeKTPOMarHuT
Hasl UHIYKIHS

OmnbITHI 10 HUCCIICAJOBAaHHUIO SABJICHUS BHCKTpOMaFHHTHOfI WHAYKIUU:
HUCCICIOBAaHNEC W3MEHCHHH 3HAUCHUS U HaIrpaBJICHUA
HHAYKIIMUOHHOI'O TOKa

‘g%ps

OBILIEE
KOJIMYECTBO
UACOB I10
[NPOI'PAMME

68

9 KJIACC
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Mexanudeckoe || 10 AHanu3 1 00CyXJeHUE Pa3INYHbIX IPUMEPOB MEXaHHUYECKOTO

TBIOKEHUE U
CIIOCOOBI €TO
OIUCAHUS

IBIDKEHUSL.
OO6cy>kaeHne rpaHull MPUMEHUMOCTH MOJIENIN «MaTepHaIbHAs TOUKa.
Onucanne MEXaHMYECKOTO IBUYKEHUS Pa3InYHbIMU CIIOCOOaMuU
(ypaBHEHHE, Ta0NHIIA, TPA(UK).

AHaJIN3 )KU3HEHHBIX CUTYaIUi, B KOTOPBIX MPOSIBIAETCS
OTHOCHUTCIIBHOCTh MCXaHUYCCKOI'O ABHKXCHUA.

HaOnroneHne MexaHMYEeCKOTO IBM)KEHHSI TeJla OTHOCUTEIIBHO PAa3HBIX
TEJl OTCYETA.

CpaBHeHHe ITyTel U TPAaeKTOPHIl IBUKEHHS OTHOTO U TOTO e Tena
OTHOCHUTENIFHO Pa3HbIX TEN OTCUETA.

AHanu3 Tekcta [anuies 06 OTHOCHTENFHOCTH ABMKEHUS; BHIIIOJTHEHHUE
3aJ]aHUH 10 TEKCTY (CMBICIIOBOE UTCHUE).

OmnpeieieHue CPEAHEH CKOPOCTH CKOJIBKEHHS OpyCKa MM JIBHKCHUS
[IapHKa [0 HAKJIOHHOM TUIOCKOCTH.

AHanm3 u 00CyXIeHIE CITIOCOO0B MPUOIMKEHHOTO OTPEIEICHUS
MTHOBEHHOU CKOPOCTH.

OnpeneneHre CKOPOCTH PpaBHOMEPHOT'O IBIKCHUS (IIIapHKa B
JKUZIKOCTH, MOJZIENHN 3JICKTPUUECKOTO aBTOMOOMJIS U T.

IL.).

OnpeesneHne My Ty, MPOHIEHHOTO 32 JAaHHBIH IPOMEKYTOK BpeMEHH, 1
CKOPOCTH TeJia TI0 rpauKy 3aBUCUMOCTH IIyTH PAaBHOMEPHOTO
IBIDKEHHSI OT BPEMEHH.

O0cykaeHne BOZMOXHBIX TIPUHIIMIIOB JAEHCTBHS IPUOOPOB,
M3MEPSIOLINX CKOPOCTh (CIMIOMETPOB).

Bbruucnenue myTH ¥ CKOPOCTH IPH PABHOYCKOPEHHOM
HpHMOJ’IHHefIHOM JABMKCHHUU TEJ1a.

Omnpenenenre NPoMIEHHOTO TyTH M YCKOPEHUS IBHKEHHS Tea Mo
rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO
JBWKCHUA TCJIa OT BPpEMCHU.

IIposepka eunomesvl. ecau NPu pasHOYCKOPEHHOM O8UNCeHUU De3
HAYANbHOU CKOPOCMU HYMU OMHOCAMCS KAK PA0 HeUEMHbBIX YUCe, Mo
coomeemcmeyrouwue npomMesNCymKu 6pemMernu OOMHCIKOGbl.
OnpeesieHue YCKOPEHUS Tea IPY PaBHOYCKOPEHHOM JIBUYKEHUH T10
HAKJIOHHOM MJIOCKOCTH.

W3mepeHne nepuoja u 4acTOThl 0OpalleHns TeJa M0 OKPYKHOCTH.
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JABMKEHUS Tela 110
OKPYXHOCTH.

Pemenue 3agay Ha onpeereHne KHHEMaTHYECKUX XapaKTepPUCTUK
MCEXaHUYCCKOTO IBMKXCHUA Pa3JIMYHBIX BU/I0B.

PacrnioznaBanue u mpuOIMKEHHOE ONIMCAHKNE PA3IIMYHBIX BUIOB
MEXaHHMUYECKOTO IBUKEHUS B IPUPOAE U TEXHUKE (Ha MpUMEpax
CBOOOHO MAJAIOIINX TeJ, ABHKEHHUS )KUBOTHBIX, HEOECHBIX TET,
TPAHCTIOPTHBIX CPEICTB U JIP.)
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HaumenoBanue | KomanuecTBo
pa3lesoB U TeEM 4acoB

HpOrpaMMbl || Bee || KonT]||[Tpak MeTto/e1 1 (JOPMBI OPraHU3aALUN O0YUYCHHSI. XapaKTCPUCTHKA

ro ||p-ble|T-Kue OCATCIIBHOCTHU 06yqa}0HIHXCﬂ
pabo || pabo
Thl || ThI

Bzaumopeticteu || 20 HaGimroneHue u 00CyXICHUE OIBITOB C IBUKCHHEM TeJla TPU
e Ten YMEHBLICHUU BIMSHUS APYTUX TEJI, IPEMSITCTBYIOMINX ABHKCHHUIO.

AHanu3 Tekcta ["anuies ¢ onmucaHreM MBICJICHHOTO 3KCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIUH; BBHITTOJHCHHUE 33 JaHUI 110 TEKCTY
(CMBICTIOBOE UTCHHE).

O0cyxIeHre BO3SMOXXHOCTH BBITIONTHEHISI 3aKOHA WHEPITUH B
pa3IMYHBIX CUCTEMaX OTCYETA.

Habmonenne n o0Cy)aeHNe MEXaHNIECKHX SBICHUHN, POUCXOSAIINX
B cucteMme oTcuéra « Tenexka» mpu e€ paBHOMEPHOM B yCKOPEHHOM
NIBUKCHUHM OTHOCUTEIBHO KaOMHETa (PU3UKHU.

JleiicTBUA ¢ BEKTOpaMHU CHJI: BBITIOJIHEHUE 3aaHUM 110 CIIOKEHUIO U
BBEIYUTAHUIO BEKTOPOB.

HabnroneHue w/uimm npoBeieHUE OTBITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTh YCKOPEHHUS TEa OT MPHJIOKEHHON K HEMY CHJIbI U MacChl
Tela.

AHanu3 1 00BSCHEHHE SBIICHHUI C UCIIOIH30BAHUEM BTOPOTO 3aKOHA
HrroToHa.

Pemenue 3a1a4 ¢ MCIOJIL30BaHUEM BTOPOTo 3akoHa HeloToHa 1
MIPaBHJIA CIIOKEHUS CHLIL.

Omnpenenenne >kECTKOCTH MPY>KUHBI.

AHaJM3 CUTYyallui, B KOTOPBIX HAOIIOAA0TCs yipyrue nedhopMaiiuu, u
X 00BsSCHEHHE C UCTIOIh30BaHNEM 3aK0oHa [ yKka.

Pemenwne 3anad ¢ ucronb3oBanueM 3akoHa ['yka.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHHSI OT CHJIBI
HOPMAJIPHOTO JIaBIICHHS.

OO0cyX/IeHNE pe3yIIbTaTOB UCCIIEIOBAHMS.

Onpenenenue k03 duirenTa TPEeHMs CKOIBKEHUS.

W3MepeHue CHItbl TPEHUSI TTIOKOSL.

Pemenwne 3ana4 ¢ uCmonb30BaHUEM (POPMYITBI JIJISI CHITBI TPEHUS
CKOJILKEHHS.

AHanu3 IBWKEHUS TEJI TOJLKO MO AEHCTBUEM CHIILI TSKECTH —
CBOOOIHOTO MaJgeHus.

OO0BsICHEHNE HE3aBUCHMOCTH YCKOPEHUS CBOOOTHOTO TaICHUS OT
MaccChI TeJa.

OneHKa BEIMYMHBI CHITBI TATOTCHHS, ACHCTBYIOIICH MEXTY TBYyMS
TerxaMu (JIIs pa3HBIX Macc).

AHaM3 IBWKEHUS HEOSCHBIX TEJ MO/ IEHCTBUEM CHJIBI TATOTESHUSA (C
HCIOJIb30BAaHMUEM JIOMOJIHUTEILHBIX KICTOUHUKOB HH(MOPMALIHH).
Pemmenwne 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHA BCEMUPHOTO TSATOTCHUS U
(dbopMyJibl T pacuTa CUJIbI TSDKECTH.

AHaJIM3 OPUTHHAIBHOTO TEKCTa, OMUCHIBAIOIIETO MPOSIBIICHHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BHIMOJIHEHUE 3aIaHUH 110 TEKCTY (CMBICIIOBOE
YTCHUE).

HaOmroneHue u 00Cy»KAeHUE OIBITOB 110 H3MEHEHHIO Beca TeNa MpH
YCKOPCHHOM JIBIKCHUH.

AHanu3 yCJIOBUH BOSHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KH.
Penrenne 3amay Ha orpeieTIicHUE Beca Tella B Pa3IUIHBIX YCIOBHSIX.
AHaIM3 CHJI, ICUCTBYIOMINX HA TEJIO, IOKOSIIIeeCs Ha OIope.
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OrnpezeneHue NEHTPA TSHKECTH PA3IUYHBIX TN
3aKOHBI 10 Habmonenne n 00CyXIeHNE OTBITOB, IEMOHCTPUPYIOIINX Tepenady
COXpaHEHUs VMITYJIbCA NPU B3aUMOJEHUCTBUU TEN, 3aKOH COXPaHEHUS UMITYJIbCa IPU

a0COIIIOTHO YIPYTrOM M HEYIIPYTrOM B3aUMOJICHCTBUH Tell.

AHaNW3 CUTyalluil B OKPYKAIOLIEH KM3HU C UCIOIb30BAHUEM 3aKOHA
COXPAHEHUS UMITYJIbCA.

PacniosHaBaHMe SIBJIEHUS pEaKTUBHOTO ABMKEHUS B IIPUPOJE U
TEXHHKE.

[IpuMeHeHune 3aKOHa COXpaHEHUS! UMITYJIbCa Uil pacuéra pe3ysbTaToB
B3aMMOJCHCTBUS Tell (Ha MpUMepax HeyIpyroro B3auMo IeHCTBHS,
YIIPYroro LEHTPaIbHOTO B3aUMOAECUCTBUS IBYX OJMHAKOBBIX TE€JI, OJJHO
13 KOTOPBIX HEIOIBHKHO).

PeieHue 3a1a4 ¢ UCMONBb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Onpenesnenne paboThI CUITB YIIPYTOCTH MPH MOIBEME Ipy3a ¢
WCIIOJIb30BaHHEM HEIOJBMYKHOTO U MOABHKHOTO OJIOKOB.

N3mepenne MOIIHOCTH.

W3MepeHne MoTeHIIMaIbHOM SHEPTHH YIIPYTo JehOpMUPOBAHHON
MIPY>KUHEI.

W3mepeHne KHHETUYECKOW SHEPTUU TENA MO AJMHE TOPMO3HOTO MYTH.
DKCINEPUMEHTAIBHOE CPAaBHEHHUE U3MEHEHUS IOTEHIUAIBHON U
KUHETUYECKOW SHEPIUid Tea P IBM>KEHHUH 110 HAKJIOHHOM
[JIOCKOCTH.

DKCIEepUMEHTANIbHAS POBEPKA 3aKOHA COXPAHEHUSI MEXaHUYECKOU
SHEPTUU MPH CBOOOTHOM MaICHUH.

IIpumMeHeHne 3aK0Ha COXpaHEHUSI MEXAHUUYECKON SHEPrUu Ul pacuéra
MOTEHIIUAIIBHON U KHUHETUYECKOM 3HEepruil tena.

Pemienne 3a1a4 ¢ HCIIONB30BAaHUEM 3aKOHA COXPAHEHUS! MEXAHUUECKOM
SHEPTHUH
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MeToab! 1 GOpMBI OpraHu3aly 00y4eHus. XapaKTepUCTHKA
JESITEbHOCTH 00yUaromuxcs

MexaHudeckue
KoieOaHus

Habnronenue konebaHuii o AeHCTBUEM CHIT TSDKECTH M YIIPYTOCTH
oOHapyxeHre MoJOOHBIX KOJIeOAHNH B OKPY’KAIOIIIEM MHUPE.

AHanu3 KoneOaHuii Tpy3a Ha HUTH U Ha TPYKHUHE.

OnpeneseHne YacTOTH KOJIeOaHU MaTeMaTHYECKOTO H IPY>KUHHOTO
MAasITHUKOB.

HabGmronenme n oObsICHEHHE SBIICHHS pE30HAHCA.

HccnenoBanne 3aBUECUMOCTH NIEpUO/ia KOJICOaHUI MMOJBEILICHHOTO K
HUTH TPY3a OT [UTMHBI HUTH.

[IpoBepka HE3aBUCHMOCTH TIeproa KojaeOaHuil rpy3a, MOABEIIEHHOTO
K JIHTE, OT Macchl Ipy3a.

Habnronenve u o6cyKaeHUE OMBITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTD IIeproJa KoneOaHui Npy>KMHHOI'O MasgTHUKA OT MacChl
rpy3a U XKECTKOCTU NPYKHUHBI.

HpI/IMeHeHI/IC MAaTCMAaTHYCCKOI'o U NPYKMHHOI'O MasATHUKOB B KaUCCTBE
MOJIEJIeH [T OTIHCaHus KONeOaHn! B OKPY’KaIOIIEM MHUPE.

Pemienne 3agay, CBA3aHHBIX C BBIYMCICHUEM HIIN OLICHKOH YacTOTHI
(nepuoja) koneOaHmit

H3mepeHnue yckopeHusi c60600H020 NAOEHUs.

MexaHuueckue
BOJIHBI. 3BYK

OOHapyKeHHe U aHAJIN3 BOJTHOBBIX SIBIICHUH B OKPYKAIOIIIEM MHUpE.
Habnronenue pacnpocTpaHeHHs POIOTBHBIX U ITOTIEPEYHBIX BOJH (Ha
MOJIENIN) U OOHApyKEHHE aHAJIOTMYHBIX BUIOB BOJIH B IPUPOJE (3BYK,
BOJIHBI Ha BOJIE).

Brruncienne AMHBI BOJIHBI U CKOPOCTH PACIIPOCTPAaHEHHS 3BYKOBBIX
BOJIH.

OKCIIEPUMEHTANBHOE OIPEAETICHNE IPAHUL] YACTOTHI CIBILIMMBIX
3BYKOBBIX KOJICOQHHIA.

Hab6roieHre 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHUCIIE, C
WCIIOJIb30BaHUEM MY3BIKaJIbHBIX HHCTPYMEHTOB).

HabnroneHue u 00bsiCHEHUE SIBJICHUST aKYCTHYECKOTO PE30HAHCA.
AHaJi3 OPUTHHAIBHOTO TEKCTA, MOCBAIEHHOTO UCIIOIB30BAaHUIO 3BYKa
(unu ynpTpa3ByKa) B TEXHUKE (9XOJIOKALMs, YIbTPa3ByK B MEJULIUHE U
1p.); BBIMIOJIHEHHE 33/1aHUM 1O TEKCTY (CMBICIIOBOE UTECHHE)

ONEeKTPOMarHuT
HOE TI0JIe U
JIEKTPOMArHUT
HBIE BOJIHBI

[TocTpoenue paccysxaeHnil, 000CHOBBIBAIOIINX B3aUMOCBS3b
AIIEKTPUIECKOTO U MATHUTHOT'O TIOJIEH.

DKCIIEpUMEHTAITEHOE U3yUCHUE CBOMCTB AIIEKTPOMATHUTHBIX BOJH (B
TOM YHCJIE C IIOMOIIBI0 MOOMIIBHOTO Tejie(oHa).

AHaJIN3 PEHTTEHOBCKMX CHUMKOB Y€JIOBEYECKOI'0 OpPraHru3Ma.
AHanuz TEKCTOB, OIMUCBIBAIOINHNX ITPOABIICHUSA 3JICKTPOMAarHuTHOI'O
H3JIYUCHHA B IIPUPOAC: )KUBBIC OPIraHU3MBbI, U3JTYYCHUA HEOECHBIX TENT
(cMBICIIOBOE UTEHHE).

Pacrio3HaBaHue 1 aHaU3 Pa3IMYHbBIX IPUMEHEHHHI 3JIEKTPOMArHUTHBIX
BOJIH B TCXHHKE.

W3yyeHne BOJTHOBBIX CBOMCTB CBETA.

Pemenue 3agay ¢ ucrosib3oBanueM GopMyI JUIst CKOPOCTH
AIIEKTPOMArHUTHBIX BOJH, JNTMHBI BOJHBI M YaCTOTHI CBETA
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HanmenoBanue
pa3aeioB U TEM
MPOTPaMMBbI

KonuuectBo

qaCcoB

Bce
To

Kont

p-ble

pabo
THI

IIpak

T-KUE

pabo
THI

MeToab! 1 GOpMBI OpraHu3aly 00y4eHus. XapaKTepUCTHKA
JESITEbHOCTH 00yUaromuxcs

3aKOHBI
pacipocTpaHeH
Hs CBETa

HabnroneHue onpIToOB, AEMOHCTPUPYIOIIUX SBICHUE MPIMOIUHEHHOTO
pacnpocTpaHeHHs cBeTa (BOZHUKHOBEHHE TEHH U MTOJIYTEHH), U UX
WHTEPIPETALHs C UCTIONB30BAHUEM MTOHSATHSI CBETOBOTO JIyya.
OOBsicCHEHNE U MOAETUPOBAHUE COTHEYHOTO U JIYHHOTO 3aTMEHHUH.
HccenenoBanue 3aBUCHMOCTH YTJIa OTPAKEHHSI CBETOBOT'O JIyda OT yTJia
HaJCHUSL.

W3yuyeHne cBOHCTB N300pa)KeHHUs B IIIOCKOM 3€pKajle.

Habmonenne n 00bsICHEHNE OIBITOB TI0 TIOMYYSHHIO H300paKeHH B
BOT'HYTOM H BBIITYKJIOM 3€pKajax.

Hab6nronenne u 00bsiCHEHUE OTIBITOB T10 MPEJIOMIICHUIO CBETa Ha
rpaHule pasiuvdHbIX CPEId, B TOM YUCJIC OIIBITOB C IMOJHBIM
BHYTPEHHHM OTPAKEHHEM.

HccnenoBanne 3aBUCUMOCTH YTJIa TIPEIOMIICHUS OT yTia MaaeHusI
CBETOBOTO JIy4a Ha TPAHHUIIE «BO3TYX—CTEKIION.

Pacrio3HaBaHue sSIBIEHUI OTPaKeHNS M TIPEIIOMIICHHUS CBETA B
MTOBCETHEBHOM KH3HHU.

AHanus u O6’I)SICHCHI/IC SIBJICHU OIITUYCCKOI'0 MHpaXxa.

Penrenue 3amau ¢ UCTIONIb30BaHNEM 3aKOHOB OTPAXKEHHUS U
HPEJIOMIICHHS CBETa

JINH3EI 1
OIITHYECKHUE
pUOOPHI

[Mony4eHue n300paskeHHH C MOMOIIBI0 COOMPAIOIIECH 1 pacCeUBArOIIEH
TIHH3.

Onpenenenne GOKyCHOTO PACCTOSHHS M ONITUYECKOM CHITBI
coOUparoIeH JINH3bI.

AHaJIn3 YCTpOWCTBA Y NPUHLIMIA JEHCTBUS HEKOTOPBIX ONTHYECKUX
nprOOpoB: GoToanmnapara, MUKPOCKOIIA, TEIECKOIIA.

W3yuenne Mojenu ri1a3a Kak ONTUYECKOH CUCTEMBI.

AHaIIN3 SBJICHUH OM30PYKOCTH U JJAIbHO30PKOCTH, PHHITUITA
ECTBUSA OYKOB

Pasnoxxenue
0eJIoro cBeTa B
CIIEKTP

HaGuronenue pa3inoxeHus 6e710ro cBeTa B CIIEKTP.

HaGuonenre 1 00bsCHEHHE ONBITOB 110 NOIYYSHUIO OEJIOro CBETa IPH
CJIO’KEHHH CBETA PA3HBIX IIBETOB.

[TpoBeneHrie U OOBSICHEHUE OIBITOB 110 BOCTIPHSITHIO I[BETA MPEIMETOB
NIpY X HAOJIIOJICHNH Yepe3 [IBETOBbIE (PUIBTPHI (IBETHBIE OYKH)

lcnyckanve u
MOTJIOILICHHE
CBETa aTOMOM

OO6cyxaenue 1enmu onsIToB Pesepdopaa mo uccinemoBaHuio aToMoOB,
BEIJIBIDKEHUE THUIIOTE3 O BO3MOXKHBIX Pe3yJIbTaTaX OMBITOB B
3aBUCHMOCTH OT MPEAIOJIaraeMOro CTPOSHUS aTOMOB,
(GhopMyJIUPOBAaHUE BHIBOJIOB M3 PE3YJITATOB OIBITOB.

OO0cyxIeHre TPOTUBOPEUNi TUTAHETAPHON MOJIETN aToMa 1
OCHOBaHUi Ji1s THNIOTE3bI bopa 0 crarmoHapHBIX OpOUTAaX 3JIEKTPOHOB.
HaOiroieHue CIUIOIIHBIX U IMHEHUATBIX CIIEKTPOB U3JTyUYCHHS
pa3IMUYHBIX BEIIECTB.

OOBsICHEHUE IMHEHYATHIX CIIEKTPOB U3ITyUSHUS
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No|| HaumenoBanue | KonuuecTso
11/ || pa3enoB u TeM JacoB
)| TpOTPaMMBL | Bce | KonT||[Tpak MeTto/e1 1 (JOPMBI OPraHU3aALUN O0YUYCHHSI. XapaKTCPUCTHKA
ro ||p-bl€|[T-KHe OCATCIIBHOCTHU 06yqa}0HIHXCﬂ
pabo || pabo
THI || THI
Crpoenue 6 OO6cy>kaeHne BO3MOXKHBIX THIIOTE3 O MOAETISIX CTPOSHHS S/Ipa.
aTOMHOTO si/ipa Omnpenenenre cocTaBa sep Mo 3a1aHHBIM MacCOBBIM U 3apSTOBBIM
YycIaM U IO TOJIOKEHHUIO B TIEPUOJINYECKON CHCTEME DIIEMEHTOB.
AHanu3 U3MEHEHHS COCTaBa sipa U €ro MOJIOXKEHUSI B TEPUOANYECKON
CHCTEME TIPH 0-PaANOAKTUBHOCTH.
HccenenoBanme TPEKOB (-4ACTHIL TTO TOTOBBIM (hOTOTpadusIM.
OOHapyxeHHe U H3MEPECHUE PanallMOHHOTO (POHA C TOMOIIBI0
TO3UMETpa, OIICHKa €r0 MHTEHCUBHOCTH.
AHann3 OMOIOTHYECKIX U3MEHEHHA, IPOUCXOISAIINX 0] IEHCTBUEM
PaINOAKTUBHBIX U3ITyUCHUH.
Hcnonp3oBanue paiOaKTUBHBIX U3IYICHUN B MEIUIIMHE
S nepHble 7 Peuienue 3aa4u ¢ UCMOIB30BAHUEM 3aKOHOB COXPAHEHUSI MACCOBBIX U
peakuuu 3apsAA0BbIX YHCEN Ha OTNpe/ielIeHHe Pe3yIbTaToB SIEPHBIX PEaKIIHii;
aHaJIN3 BO3MOXHOCTH WJIH HEBO3MOXKHOCTH SIIEPHON PEaKIIny.
OreHKa YHEPTHUH CBSI3U SAEP C UCIIOIb30BaHUEM (POPMYITBI
OUHIITEHHA.
OO0cyXIeHre TIEPCIEKTHB HCIIOIb30BaHUS YITPABIISIEMOTO
TEPMOSIEPHOTO CHHTE3A.
OO0CyXIeHHE TIPESUMYIIIECTB U IKOJIOTHYECKHUX TMPOOIIEM, CBA3aHHBIX C
SIZIEPHOW SHEPTETUKOU
IToBTOpEHNUE N 9 BrimonHenne yueOHbBIX 3aJaHui, TPeOYIOIUX JEMOHCTPAIIH
00o01ieHne KOMIIETEHTHOCTEH, XapaKTePU3YIOIINX €CTECTBEHHOHAYYHYIO
COJlepKaHUS TPaMOTHOCTh: — IPUMEHEHHS MTOTyUYeHHBIX 3HAHUHN JIJIST HAYYHOTO
KypcoB QU3HKH 00BsicHeHHs (PU3MUECKUX SABICHUH B OKPYKAIOIIEH PUPOE, B
3a 7-9 Kiaccel MOBCEIHEBHOM KU3HU U BBISIBJIICHUS (DU3NYECCKUX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTHIA; — TPUMEHEHHUST OCBOSHHBIX
AKCIIEPUMEHTAIBHBIX YMEHUH [UIsl HCCIeIOBaHUS (PU3HMUECKUX
SIBJICHHIA, B TOM YHCJI€ JIJISI TPOBEPKH TUIIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEM.
Pemenne pacu€THBIX 337249, B TOM YMCIIE MTPEITOIATraloIX
WCTIOJIb30BaHUe (PU3NUECKUX MOJIETIel 1 OCHOBAaHHBIX Ha CO/IePIKaHUU
Pa3INYHBIX pa3ielioB Kypca QU3UKH.
BrinonHeHne 1 3aluTa TpyIOBBIX WM HHIUBUAYAIEHBIX TPOSKTOB,
CBSI3aHHBIX C COIEpKaHUEM Kypca (GU3UKH
L |
OBILIEE 102\ 4
KOJIMYECTBO
YACOB I10
[MPOI'PAMME
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INOYPOUYHOE IINTAHUPOBAHUE
7 KJIACC (7-1, 7-2, 7-3 OYHO-3AOYHA ®OPMA)

Ne ypoka

Ayaurop.
padora

CamocrosiTena
bHasi padora

Tema ypoka

IIpakTuyeckas
padora

Dopma
KOHTPOJIsA

1

| 2 |

3

Pasznen 1. duszuka — Hayka o npupoje

1.

®uznuka — HayKa o npupone. ABnenus
npupobl. PU3NUECKHE SIBICHMUS.

2.

MexaHn4ecKue, TETIOBbIE, SJEKTPUIECKHE,
MAarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBIICHUS.

duznyeckue BEIUYUHBI U UX HU3MCPCHUC.

1)

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIHU )KUJKOCTHOTO
TEPMOMETPA U JaTYUKa TeEMIEepaTyphl"”

JIP Nel «OmnipenieneHue 1eHbl 1eICHUS
U3MEPUTENILHOTO pudopa

JIP Nel
«OnpeneneHue LeHbl
JeTICHMSI
U3MEPUTEIIBHOTO
pudopa»

2)

EctecTBEeHHO-Hay4HbBIA METO/I TIO3HAHUA.
Onucanne (GU3NYECKUX SBICHUN C TIOMOIIBIO
MOJEIIEN.

Pazpnen 2. [lepBoHayajibHbIE CBeleHUS O CTPOCHUM BellecTBa.

S.

CrpoeHne BemecTBa. ATOMBI U MOJIEKYJIBI,
ux pazMepsl. ONbIThI, JOKa3bIBAIOIIHE
JUCKPETHOE CTPOCHHE BELIECTBA.

3)

JIP Ne2 «Onpenenenre pasMepoB MallbIX
TeI»

JIP Ne2
«Omnpenenenue
pa3MepoB MajbIxX
TEII»

JIBr>keHue Mosekyi. bpoyHoBckoe
neuxenne. Auddysus.

ArperatHble COCTOSIHMSI BEIIECTBA.
CBolicTBa ra3oB, KUJIKOCTEN U TBEPJBIX Tl

4)

Ob6o6maromuit ypok «IlepBoHauanbHble
CBEJICHHS O CTPOCHHH BEUICCTBAY.

Pasznen 3. /IBu:keHre u B3anuMojaeiicTBue e (21)

8. Mexanunueckoe aBukeHue. PaBHOMEpPHOE U
HEPAaBHOMEPHOE JIBUKEHUE.

9. Ckopoctb. Ennnniel ckopoctu. Pacuer
IIyTH U BPEMEHU JABUKECHUS

10. Pacuer iyt ¥ BpeMeHU IBUKCHUSL.

Pemrenue 3anau
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1 2 3 4 5
11. Nuepuusi. Macca — Mepa HHEPTHOCTH TeJa.
Ennnuiel maceel. MI3mepenue Maccsl Tena.
12. [TnotHOCTB. Pacuer Mmacchl 1 0Obema Tena
T10 €r0 TUIOTHOCTH
5) JIPNe 3 (Bupryanbhas) «M3mepenue oobema | JIPNe 3 (Bupryanshas)
tena». JIPNe 4 (supryansnas) «Onpenenenue | «M3mepenue oobema
IJIOTHOCTH TEJIa» tenay. JIPNe 4
(BupTyampHast)
«Onpenenenune
IJIOTHOCTH TEJIa»
13. Pemenue 3agau no reme: «llnotHocth Tect
BEIIECTBAY.
14. Cua Kak XapakTepuCTUKa B3aUMOICUCTBUS
ten. SIBnenue tarorenus. Cuiia TSHKECTH.
15. Cuna ynpyroctu. 3akoH ['yka
16. CBs13b MEX]1y CHJION TSKECTH U MacCou
tena. Bec Tena.
6) Cuiia TsKeCTH Ha APYTHX IJIaHeTax.
DU3NYECKUE XapAKTEPUCTUKHU TJIAHET.
7) H3mepenne cui. [[luaHamomertp.
8) JIPNeS
JIPNe5 «I'pagynpoBaHue NPYKUHBI U «I"panyupoBanue
W3MEpPEHHE CUJT IMHAMOMETPOM). MPY>KUHBI X
U3MEpPEHHE CUJIT
JTMHAMOMETPOM.
17. Bec tena. HeBecomocTs.
18. CrnosxeHue IByX CUJI, HallpaBJIEHHBIX 10
OJIHOM mpsiMOM. PaBHOIEHCTBYIOILIAS.
19. Pemrenue 3agad mo reMme
«PaBHOZIEHCTBYIOIIAS CUIDY
20. Tpenue cxonbxeHUs U TpeHue mnokosi. Cuina
TpeHus. TpeHue B IpUpOI€ U TEXHUKE
9) JIPNe 6 «MccnenoBanue 3aBucuMocty cuibl | JIPNe 6
TPEHUS CKOJIbXKEHHUS OT TUIONIaAN «HccnenoBanue
COTIPUKOCHOBEHUS TEJ U MIPHKUMAIOIIEH 3aBHCHUMOCTH CHJTBI
CHJIBI» TPEHUS CKOJIbKEHUS
OT TLIOIIAIH
CONPUKOCHOBEHUS
TEN U MPHKUMAIOIIEN
CHJIBD»
10) Pemenue 3agad Ha onpeneneHue
PaBHOJENCTBYIOLIEH CHUII.
21. Pemenue 3aad nmo remam: «Bec Tenan
«I"paduueckoe nzodbpakenne cuin, «CHIIbI
22. Pezep. O606maromuii ypok 1mo remam Tecr

«MexaHn4YecKkoe JBHKEHNE», «Macca.
[InotHOCTEY, «CHUIBIY,
«PaBHOZIEMCTBYIOIIAS] CUIT»
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23. Kontposbnas pabora Nel
Pa3nen 4. /laBjieHne TBEPABIX TeJ, }KHAKOCTEH 1 ra3os (21)
24, JlaBiienue TBeporo Tena. EaquHulist

nasnenusi. CriocoObl yMEHbIICHUS U
YBEJIMYCHHUS IABICHUS

25. JlaBnenue rasa
26. [Tepenaya naBiieHUs KUJKOCTSIMU U Fa3aMu.
3axoH ITackais
27. JlaBrieHue B KUJIKOCTH U Ta3e. Pacuer
JIaBJICHHUS )KUJIKOCTH Ha JHO U CTEHKHU
cocyna
28. Pemenue 3amad mo treme «JlaBiieHue B
JKHIKOCTH U ra3e. 3akoH Ilackamsay
29. Coo01marormecs: CoCyIbl Tecr

11) | 'mppaBaudecKuii mpecc

12) | Manomertpsl. [TopiiHeBo# KUAKOCTHBIHI

Hacoc

30. ATMmocdepa 3eMiu U IpUUKUHA €€
CYIIECTBOBAHHSI.

31. Bec Bo3ayxa. ATmMocdepHoe naBieHue.

32. W3mepenue armochepHoro napiaeHus. OnbIT
Toppuuennu

33. Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHE Ha pa3IMYHbIX BBICOTAX

34, Pemenue 3amau mo reme Atmocdepnoe
JaBJICHHE.

35. VYpok-uccnenoBanue «AHanu3 u

O00BSICHEHUE OMBITOB U MPAKTUYECKUX
CUTYallUii, CBA3aHHBIX C JICHCTBHEM
aTMOC(epHOTO TaBICHUSD)

36. JleiicTBUE KUJIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TE€J0. ApXUMeE0Ba
cua.
13) JIPNe 7 «OnpenienieHne BhITAIKHABAIOIIEH JIPNe 7
CHUJIbI, ICCTBYIOIIEH HA TOTPYKEHHOE B «Omnpenenenue
JKHIKOCTD TEIIO) BBITAJIKMBAIOIICH
CHUJIbI, IEVCTBYIOIIEH
Ha [IOTPYKEHHOE B
JKHJIKOCTH TEJIOY
37. [TmaBanue ten. [InaBanue cynos.
Bo3nyxornnaBanue
38. Pemrenue 3amau no reme «ApxumenoBa
cHay.
39. Pemenue 3amau mo tTeme «Y CI0OBUS
IUIABAHMS TEJA B KUIKOCTH.
40. Pemenne 3agau o teme «JlaBimenue Tecr

TBCPALIX TCJI, )KI/I,Z[KOCTGI\/'I U ra3oB»

14) | KontponbHas paborta No2

Pa3nen 5. Padora u MmomHoCTh. JHeprus (12)
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4

41.

Mexanunyeckas padora. EquHuiier paboTsl

42.

MorHocts. EquHUIBI MOIITHOCTH

43.

Pemenune 3amad mo tTeme «Pacuer
MOIIHOCTH, pa3BI/IBaCMOI71 IIpr 1OABEME
TCIIa»

44.

IIpocTeie Mexann3Mmbl. Priuar. PaBHoBecue
CHUJI Ha pblyare

15)

Peryaru B TexHuke, ObITy 1 ipupoje. JIP
Ne8«BpIsicHEHHE yCIIOBUS PABHOBECUS
phIyara

JIP Ne8«BrrisicHeHue
YCJIOBHSI pABHOBECHSI
phIvara

Tect

45.

Pemenue 3aay mo teme «Y CIIOBUE
pPaBHOBECHsI pbIyaray.

46.

Koaddunment nonesnoro necTpust
MexaHu3MoB. JIPNe 9 «Onpenenenne KITJ{
IIpY IIOIbEME TeJIa 110 HAKIIOHHON
IIOCKOCTH)

JIPNe 9
«Omnpenenenue KITJ]
pH MOIbEME TeJa 1o
HaKJIOHHOM
IUIOCKOCTH

47.

Pemenue 3anad o teme «PaboTa ¥ MOITHOCTS.
KIT1».

48.

broku. «30510TO€E MPABUIO MEXAHUKID)

49.

3H€pFI/I$I. HOTeHIII/IaJII)Ha}I N KUHETHYCCKast
QHCPI'HA.

50.

[IpeBpamienue 0THOro BU1a MEXaHUYECKON
SHEPTUU B IPYrol. 3aKOH COXpaHEHUS
MEXaHWYECKON DHEPTHUN.

S1.

Peseps. Pemenue 3amau mo reme «Padora u
MOIITHOCTb. DHEPIU».

Tect

16)

Kontponbnas padota Ne3

17)

IToBTOpeHue TeMbl «B3auMoneicTBUe Tem»

68

Hroro

Hroro: 68 JaC0B, U3 HUX YPOKOB, OTBCJICHHBIX HA KOHTPOJILHBIC paﬁoTbI, - He 0oJee 4

MNOYPOUYHOE IINTAHUPOBAHUE (3AOYHASA ®OPMA)

7 KIIACC
Ne ypoka
S g
Q.-l < E o
S 2| 8BS IIpakTuyeckas dopma
ES5| &g Tema ypoka
= S| g : pabdora KOHTPOJI
>
<= z%
O =2
1| 2 | 3 4 5

Paznen 1. ®u3uka — Hayka o npupose (6 4acoB)

1.

®u3nka — Hayka 0 Ipupoze. SBieHus npupobl.

du3ndeckue IBICHUS.

1)

MexaHudecKkue, TEII0BbIe, JIEKTPHIECKHE,
MarHuTHBIE, CBETOBbBIC, 3BYKOBBIC SIBJICHUS
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2. Ouznyeckue BennyuHbl. M3Mepenne pusnueckux
BEJIMYMH.

2) VYpoxk-uccienosanue "M3mepenue remnepaTypbl
[IPU TTOMOIIH >KHJIKOCTHOT'O TEPMOMETPA U
JlaTYMKa TEMIeparypol"”

3) Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH
U3y4yaroT npupony. EcrecTBeHHOHaY4HBIN METOA
no3Hanus. Onucanne GU3NIECKUX SIBICHUH C
IIOMOIILI0 MOJIETIEH

4) Ypok-uccnenosanue "IIpoBepka THIIOTE3HI:
JATHOCTH TIOJIETA IAPUKA, MTYIIEHHOTO
TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIbIIC BHICOTA
nycka"

Tect

Paznen 2. [lepBoHayaibHbIe CBEIEHHUS 0 CTPOEHUH BelecTBa (5 4acos)

3. Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHHUE BEIIECTBA.

4. JIBY>KEHUE YacTHUII BEIICCTBA

5) Ypok-uccienoBanue «OMbITH IO HAOIIOICHUIO
TEIJIOBOTO PACIITUPEHHS Ta30B»

5. ArperaTHble COCTOSIHMSI BELLIECTBA.

6) B3anmocBsI3b MEXAy CBOMCTBAMU BEILIECTB B
Pa3HBIX arperaTHbIX COCTOSTHHUSIX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI

Tect

Paznen 3. /IBuskeHue u B3aumMojeiicTeue el (21 yacos)

6. Mexannueckoe qBukeHue. PaBHoMepHOE 1
HEpPaBHOMEPHOE JBUKEHUE.

7. Cxopoctb. Equnauiisr ckopocTH.

7) Pacuer nytu 1 BpeMEeHM IBHKEHMUSL.

8. WNuepuus. 3akoH nHepuuu. B3aumoneincrsue ten
KAaK IPUYHHA U3MEHEHHUs CKOPOCTH JIBHMKEHUS Tl

9. ITnorHOCTE. Pacuer Mmaccel ¥ 00beMa TeNa MO €ro
IIJIOTHOCTHU

8) JlaGopatopHas pabota «OnpeneneHne mIoTHOCTH
TBEPJOIO TEJIA»

10. Pemienne 3agad mo teme "I[InoTHOCTE BCIICCTBaA»

11. Cwita Kak XapakTepHUCTHKA B3aUMOJICUCTBUS TEI.
SBnenue taroreHus. Cuna TAXKECTH

9) JlaGopatopHas pabota «/3yueHne 3aBUCIMOCTH
pacTsbkeHus (aeopmariiu) NpyKUHbI OT
IIPUJIOKEHHOM CHUIIBD»

12. Cwiia ynpyroctu. 3akoH ['yka
13. CBs13p MEX1y CHIION TSKECTH U Maccoi Tena. Bec
Tena. Pemmenue 3agad mo reMme "Cuna Tsoxkecta"”
10) Cuna TspKecTH Ha Ipyrux IutaHerax. duznueckue
XapaKTEPUCTUKHU IIJIaHET
11) M3mepenue cuil. JluHaMoMeTp.

12) Bec Tema. HeBecoMocCTb.
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14. CiokeHue ABYX CHJI, HAPABJICHHBIX MO OJJHON
npsiMoil. PaBHozelicTByromast.
13) Pemenue 3amau no reme «PaBHOIECHCTBYIOMIAS
CHID»
15. TpeHue ckobXKEHUs U TpeHUE TTOKos. TpeHue B

IPUPOJE U TEXHUKE

14) JlaGopaTtopHnas pabota «M3yueHne 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIBKEHUS OT CHJIBI IABJICHHS U
XapakTepa COMPUKACAIONINXCS IIOBEPXHOCTEI»

15) Pemienue 3a1au Ha onpenaeneHue
PaBHOACICTBYIOIIEH CHIIBI

16) Pemenue 3amau mo remaM: «Bec Tenay,
«['padmueckoe n3odpaxkenue cuin», «Cuiby,
«PaBHOZENCTBYIOIIAS CUID»

17) KonTtponpsHast padora no tTemam: «MexaHu4eckoe
IBUXKEHME», «Macca, 1oTHOCThY, «Bec Tenay,
«['padmueckoe n3obpaxxkenue cuiny, «CUIb»

Paznen 4. /laBiieHne TBepABIX TeJl, *KHAKOCTelH H ra3os (21 vac)

16. [aBiienue TBepaoro Tena. EquHuIb 1aBieHus.
CniocoObl YMEHbIIICHUS U YBEITUUCHHUS JaBICHUS

17. JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUS ra3a OT
00bEMa, TeMIIEpaTyphl

18. Ilepenaya naBieHUs KUIKOCTSIMU U ra3aMu.
3akoH ITackans

19. JlaBiaeHue B )XUAKOCTH U ra3e, BbI3BAaHHOE
JEUCTBHUEM CHIIBI TSIKECTHU

18) Pemrenue 3amau mo teme «JlaBlIieHUE B )KUJIKOCTH U
rase. 3akon Ilackais»

20. CooOmraromnuecs cocybl

19) ['mapaBiryecKuil mpece

21. Manomerpsl. IlopiiHeBo# KU IKOCTHBIA HACOC

20) AtMmocdepa 3eMii U IPUYMHA €€ CYIIIECTBOBAHMS.

22. Bec Bo3ayxa. ATmocdepHOe naBieHue.

21) N3mepenue armocdeproro gaBieHus. OnbIT
Toppuuennu

22) 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT BHICOTHI
HaJl YpPOBHEM MOpsI

23) bapomerp-anepous. AtmocdepHoe AaBiieHue Ha
pa3JIMYHBIX BBICOTAX

23. Pemenue 3agau no reme ATMocgepHoe 1aBIeHHE.

24 JleiicTBuE JKUAKOCTH U Ta3a Ha MOTPYKEHHOE B
HUX TEJI0. 3aKOH Apxumesa

24) JlaGopatopHas pabota «Onpeznenenue
BBITAJIKUBAIOIIEH CHUJIBI, IEHCTBYIONIEH Ha TETO,
HOTPYKEHHOE B JKUIKOCTH)

25) JlaGopatopHas pabota o teme «MccnenoBanue
3aBHCHUMOCTH Beca Tela B BOJE OT 00bEMa
HOTPYKEHHOH B KHJKOCTh YaCTH TEJIa
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25 IInaBanue Tei.

26) JlaboparopHnas pabota "KoHCTpyrpoBaHue
apeoMeTpa Wi KOHCTPYUPOBAHHE JIOAKH U
onpeneneHue e€ rpy30noabEMHOCTH"

27) Pemenue 3amaud no remam: «llnaBanue cymos.
BosayxomnaBanuey, «/laBienue TBEpbIX Te,
JKUIKOCTEH U Ta30B»

Pa3znen 5. Pabora u MomiHocTh. JHeprus (12 yacos)

26 Mexanudeckas padora.

27 MomHuocTtsb. EAuHUIBEI MOIITHOCTH

28) Vpok-uccnenoBanue "Pacuét MOIIHOCTH,
pa3BUBaeMoOM IpU MoaAbEME MO JecTHULE"

28 IIpocteie Mexanu3msl. Peruar. PaBHoBecHe cuil Ha
pbluare

29) KonTtponsHast padora no Teme «/laBienue
TBEPABIX TEJN, KUAKOCTEN U ra30B»

30) PeseprHblii ypok. PaboTta ¢ Tekctamu 1o Teme
«JlaBneHue TBEPIBIX Te, KUIKOCTEH U ra30B)

31) Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaboparopHas pabota «lccrnenoBanue ycnoBuit
paBHOBECHS pblyara»

29 Pemenue 3ana4 1o reMe «Y C10BUs paBHOBECUS
pbr4ara»

32) KoadduimeHT nonesHoro qeicTBUs MEXaHU3MA.
JlabopaTtopHas pabora «M3mepenne KIT
HAKJIOHHOH TJIOCKOCTH

30 Pemrenne 3agau mmo teme "Pabota, MOITHOCTD,
KITJ1"

31 Mexanuueckas sHeprusi. Kunernueckas u
IIOTCHIOUAJIbHAA SHGPFI/HI

32 3aKOH COXpaHEHHs] MEXaHUYEeCKOW YHEPTHH

33) Y POK-OKCTIEPHUMEHT 110 TeMe
"DKCIIEpUMEHTAIbHOE ONPEACIICHUE U3MEHEHUS
KMHETUYECKOM M MMOTEHINAIbHON SHEPTUU IIPH
CKaTBIBAaHHWH TeJIa 10 HAKIIOHHOH INIOCKOCTH"

33. PesepBHelii ypok. bioku. «3o01m0T0€ paBuio
MEXAHUKI
34. PesepBHelii ypok. Pemenue 3anau no treme

"Pabora. MormHocTs. DHeprus"

34) KonTponbhas pabota no teme «Pabora u
MOIIIHOCTb. DHEPT U

68 Hroro

HTtoro: 68 yacoB, M3 HUX YPOKOB, OTBe/ICHHBIX HA KOHTPOJIbHbIE PaldoThl, - He foJee 4
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Ney

OKa

Ayaurop.

padoTa

CamocToaTe

bHas padora

Tema ypoka

IIpakTHyeckas
padorta

®opma
KOHTPOJISI

1

2

| 3

Pa3nen 1. TemyioBbIe IBJIEHUA

CTpoeHue M CBOICTBA BellleCTBA

1.

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON
TEOPHUH U UX ONBITHHIE
000CHOBAHUSI.

PasMep 1 Macca aTOMOB U MOJICKYJIL.

Mopenu TBepAOTo, KHUIAKOTO H
ra3000pa3HOro COCTOSTHUS
BEIIECTBA.

D

OOBsicHeHHEe CBOWCTB TBEPIOTO,
’KHJIKOTO ¥ ra3000pa3HOro
COCTOSIHHI BELIeCTBa Ha OCHOBE
MOJI0)KEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

Kpucrannuueckue u amopgHbie
Tena

2)

CMaunBaHue U KalWIISPHOCTD.
IIoBEpXHOCTHOE HATsKEHUE

3)

TemnmoBoe paCclInpC€HUC U CKaTuc

TenJioBbie mpoueccol

3.

Temneparypa. CBs3b TeMIIepaTypbl
CO CKOPOCTBIO TEIIOBOTO JIBUYKEHUS
YJaCTHI]

Buytpennss sueprus. Pabora u
TeruIonepeiaya Kak CrocoObl
W3MEHEHHsI BHYTPCHHEH SHEPTruu
Tena.

Tect

Bunael Terionepenayu.

4)

[Ipumeps! Temonepenayu B
npupoje u TexHuke. OcoOeHHOCTH
pa3IUYHBIX CITOCOOOB
TEIUIONEpE1adH.

KomunuectBo Tenmnotel. EnuHuIb
KOJIMYECTBA TEIUIOTHI. Y IelIbHAs
TEIMIOEMKOCTb.

YpaBHEeHHE TEIJIOBOTO OajaHca.
TemmooOMeH u TermioBoe
paBHOBECHE




YACTHOE OBIIEOBPA3OBATEJIBHOE YUYPEXAEHUE «HACTHAS LLIKOJIA LHOAMB»

Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoso) gom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Texn.: +7-812-740-10-88
VHH 7807084185 JInnensust KO CITb Ne 1798 ot 15.04.2016 .

3

4

10.

Pacyer koymuecTBa TEIUIOTHL,
HE00XO0AMMOTO JJIsl HarpeBaHUs
TeJa WM BBIICTISIEMOT0 UM IPH
OXJIaXACHHUH.

5)

JIP Nel(BupryanbHas): «CpaBHEHHE
KOJIMYECTB TETUIOTHI TIPU
CMEIIMBAaHUU BOJIbI Pa3HON
TEMIIEPATYPHI»

JIP Nel(BupTyaspHas):
«CpaBHEHHE KOJIUYECTB
TEIUIOTHI IIPU CMEUINBAaHUU
BO/Ibl pa3HOU
TEMIEPATypPbI»

6)

JIP Ne2(BupryainbHas): «3mepenne
yJEJIBbHOM TEIIOEMKOCTH TBEPIOTO
Tena

JIP Ne2(BupryainpHas):
«M3mepeHue yaenbHou
TEIIOEMKOCTH TBEPJOTO
Tesa

1.

Pemenue 3agay no reme
«KonnuecTBO TEIUIOTHIY.

HX HeT a KOHCTpYKTOpE

Tect

12.

TomnuBo. DHeprust TOMIMBA.
VY nenpHas TENI0Ta CropaHus.

13.

ArperaTHble COCTOSTHUSI BELIECTBA.
[InaBnenue u orBepaeBaHUE
KPUCTAJNINYECKUX TelL.

14.

I'paduk mnaBieHus u
OTBEpIeBaHMs. Y IeJIbHAS TEILIOTa
iaBjaeHus. Pemenue 3a1a4 Ha
MIJIABJICHUE U OTBEPJICBAHHIE

HX HeT a KOHCTpYKTOpE

15.

Hcnapenue u koHaeHCausl.
IToryomenue 3HEpruu npu
HCTIApEHUU KUIKOCTEN 1
BBIJICJICHHE €€ IIPU KOHJCHCAlUU
rapa.

16.

Kunenue. Y nenpHas Temnora
1apooOpa3zoBaHus U KOHJICHCAIIHH.

Tect

17.

Bnaxnocts Bo3nyxa. JIP
Ne3(Buptyansnas) "Onpenenenue
OTHOCHUTEJIbHOM BIIAKHOCTH
BO3ayXa"

JIP Ne3(BupryasnbHast)
"Onpenenenune
OTHOCHUTEJIbHOU
BJIAJKHOCTH BO31TyXxa"

18.

Pemenue 3aga4d Ha pacucTt
KOJIMYCCTBA TCIIJIOTHI IIPHU
HU3MCHCHUU arpCraTHbIX COCTOSIHUM
BCIICCTBA U ITPU UBMCHCHUHA
TEMIICPATYpPbl TBCPALIX U JKUIAKUX
TCI

19.

[TpuHIHIB pabOTHI TETIIOBBIX
neurateneii. [lapoas TypOuHa.
JlBurarensr BHYTPEHHETO CTOpPaHMUSL.

20.

KII/I TenmoBbIX ABUTATEIEH.
Cnioco6s1 yBenmuenust KITJ1.

21.

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
SHEPI'UHU B TEIUIOBBIX MPOLIECCAX
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7)

[ToaroroBka Kk KOHTPOJILHOU paboTe:
«Tennoseie sBieHUs. 3MeHeHNE
arperaTHbIX COCTOSIHMI BEIIECTBaY.

Tect

22.

Kontponsnas padora Nel o teme:
«TenoBbie siBiIeHUs. I3MeHenne
arperaTHbIX COCTOSTHUI BEIIECTBA

Pa3znen 2. DiiekTpuyeckne 1 MarHMTHbIE SIBJIEHUS

3J1eRTpn'{ec1me 3apAabl

23.

DJIeKTpu3anus Teil. DICKTPUUECKUI
3apsi. JBa posa 3IeKTpUYECKUX
3apsIoB.

24.

BzaumoneicTBre 3IIEKTPUIECKUX
3apsioB. 3akoH KyoHa.

25.

DNEeKTpUYECKOe MOoJeE.
HanpsiskeHHOCTB AJIEKTPUYECKOro
nosist. [IpuHnun cynepnosuuuu
BJIEKTPUYECKUX MOJIEH

26.

Hocurenu >nekTpruuecKux 3apsiioB.
OnemeHTapHbli 3apsj. CTpoeHue
aToma.

27.

[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH
COXpaHEHUs JICKTPUYECKOTO
3apsija.

28.

Pemenue 3aa4 Ha IIPUMCHCHUC
CBOMCTB QJICKTPUYCCKUX 3apsAd0B.

8)

Onektpruyeckuil Tok. lcTouHukn
TOKA.

JlelicTBuE DIEKTPUUECKOTO TOKA.
DNEeKTPUYECKUM TOK B METaJlIax,
JKUIKOCTSX U ra3ax

37 1 39 ypoku B KOHCTp

29.

OnexTpuueckas Lenb U e€
COCTABHBIEC YaCTH.

IToCTOAHHBIN JJIEKTPUYECKHI TOK

9)

Cuna toka. JIP Ned(BuptyanbHast)
"N3MepeHune 1 peryaupoBaHNue CUIIbI
TOKa"

JIP Ne4(BupTyasnbpHasi)
"N3mepenue u
pEerylIupoBaHUE CUITbI
ToKa"

10)

DNeKTpUUECKOe HANPSKEHHE.
Boasr™merp. JIP
No5(BuptyansHnas)"3mepenne
HanpspkeHus"

JIP Ne5
(BuptyanbHas)"V3mepenne
HaIpsKeHUs "

30.

CormnpoTuBieHNEe MPOBOAHUKOB.
VY nenbHoe CONpPOTUBIICHUE
BEIIECTBA.

Tect

31.

3akoH OMa Uit y4acTKa LETH.
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11) JIP Ne6(BupTyasibHas): JIP Ne6(BupTyasibHas):
"UccnenoBanue 3aBucumoctu cuibl | "MccnenoBanue
TOKa, UAYILEro Yepe3 pe3nucTop, OT | 3aBUCUMOCTH CHJIbI TOKA,
COIIPOTHUBIIEHUS PE3UCTOPA U UYLIET0 Yepe3 pe3ucTop,
HaIpspKeHUs Ha pesucrope” OT CONPOTHUBIICHUS
pe3ucTopa 1 HaNpPSKEHUS
Ha pe3ucrope”
32. Pacuer conpoTuBnenus Her
MIPOBOAHUKOB. PeocTarsl.
33. Pemenue 3amau. Onpenenenue
COIPOTUBIICHUS IPOBOJIHUKA MIPU
IIOMOLIY aMIIEPMETPa U BOJBTMETPA.
Peocrtartsl B nienu.
34. Pemenue 3aa4 Ha pUMEHEHNE
3akoHa OMa /1715l yJacTKa IIeTH.
35. [TocnenoBarenbHOE COETMHEHUE
MIPOBOTHUKOB
36. [TapannensHOE coeqMHEHKE
MIPOBOJIHUKOB
12) | JIP Ne7 «3yuenue JIP Ne7 «M3y4yenue Tect
[IOCJIEZI0BATEIBHOTO COEIMHEHUS [IOCJIEZIOBATEIBLHOTO
poBOAHUKOBY. JIP Ne 8 «3yuenue | coennHeHus
MapaJUIEIbHOTO COCIMHEHMS POBOAHUKOBY. JIP Ne 8
MIPOBOJIHUKOB. «3yuenue
napajieIbHOTo
COEUHEHUS
ITPOBOJTHUKOB.
37 Pewrenne 3amad Ha npuMeHEHUE
3akoHa OMa /1715 pa3InyHOro
COEJMHEHMS] IPOBOIHUKOB.
38 Pa6ora u moutHoCTH
AJIEKTPUYECKOTO TOKA.
13) | JIP Ne9 «M3mepenne paboThl JIP Ne9 «3mepenue
MOIIHOCTH 3JIEKTPUYECKOTO TOKa» paboThl ¥ MOIIIHOCTH
AIEKTPUYECKOTO TOKA»
39 Harpesanue npoBoiHUKOB
ANEKTPUYECKUM TOKOM. 3aKOH
Jxoynsa — Jlenna.
14) DNEeKTPUUYECKHE e U Tect
NOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3ambikanue. [Ipenoxpanurenu.
40 KonTponbnas padorta Ne2
DNIEKTPUUYECKHE SIBICHUS
MarHuTHble sIBJICHUSI
41 MarnutHoe none. [ToctosiHHBIE
MarHuThl ¥ UX B3aUMOJICHCTBUE.
15) MarnuTtHO€ 1moje 3eMIu.
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42.

OnbIT OpcTeaa. MarautHoe nose
psIMOTO TOKa. MaruuTHoe 1mosie
KaTYIIKA C TOKOM.
DNIEKTPOMArHUTHI.

16)

HpI/IMeHCHI/Ie SJICKTPOMAardmuToB B
TCXHUKCE.

43.

JleiicTBMe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM.
DJIEKTPUUYECKUIN JIBUTATEb.

44.

Pezeps. O6o61maromniee NoBTOpeHNe
10 TeMe «JIEKTPOMarHuTHbIE
SIBJICHUA).

Tect

DJIEKTPOMATHUTHASI HHAYKIUS

45

OnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHOW WHIYKIIUU. .

46

IIpaBuio Jlenna

47

Pezeps. Ypok-uccinenoranue
"N3yuyenue sBIeHUs
3JIEKTPOMArHUTHON MHIYKIUN.

17)

OnexrporerepaTop. CriocoObl
MOJTYYCHHUS DIICKTPHUECKON
SHEPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
JHEPTUH

48

KonTtponbHas pabota Ne3
MarnuTtnsie siBiaeHus. JMU.

49

Pe3eps. Pemienue 3agau no reme
«DNEeKTPOMArHUTHASI HHAYKLIHS».

50

Pe3eps. Pemienue 3agau no reme
«DNEKTPUYECKHUE SBJICHUSI.

51.

O6o01maroiiee MOBTOPEHHE Kypca
¢u3uku 8 Kiacca.

51

17

68

Hroro

HTtoro: 68 yacoB, M3 HUX YPOKOB, OTBe/ICHHBIX HA KOHTPOJIbHbIE PaldoThI, - He foJee 4
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8 KVTACC (BAOYHAS ®OPMA)

Ney

=]
=
Y

AyauTop.
padora

CamocrosiTen
bHasi padoTra

Tema ypoka

IIpakTHuec
Kas padorta

Dopma
KOHTPOJIsA

1|

2|

Paznen 1. TentoBble siBjieHust (26 4acoB)

1.

OCHOBHBIE ITOJIOKCHUS MOJICKYJIAPHO-
KUHETHICCKOM TCOPHHU U UX ONBITHBIC 00OCHOBaHHS.

D

Macca u pasMEp aTOMOB U MOJICKYJI

Mopenu TBEpAOro, KUAKOr0 U ra3o00pasHoro
COCTOSIHUSI BEILIECTBA.

2)

OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
ra3000pa3HOro COCTOSHUH BelleCTBAa HA OCHOBE
IIOJIOXKEHUN MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH

3)

Kpucrammmdeckne u amopdHbIE TEIa

CmaunBaHue U KallWJIIAPHOCTD. HOBerHOCTHOC
HaTsAXKCHUC

5)

Temmoroe pacIipC€HUC U CIXKATHUC

Temmnepatypa. CBs3b TEMIIEPATYphl CO CKOPOCTHIO
TEIJIOBOTO JIBM)KEHUS YaCTHII

Buytpennss sueprus. Pabora u teronepenaya kaxk
crocoObl U3MEHEHHs] BHYTPEHHEH HEpruu Telna.

Buae! renionepenaun.

6)

VYpok-koHdepenuus "[IpakTuueckoe
MCIIOJIb30BaHUE TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepHaJIOB B LEJISIX SHEProcOeperkeHUs

KomuuectBo TemnoTel. EAMHUIBI KOTMYECTBA
TEIUIOTEL. Y IeJIbHAA TEMJIOEMKOCTD.

7)

VpaBHeHue TeroBoro 6ananca. TermiooomMeH u
TEIJIOBOE PABHOBECHE

8)

JlaGopaTtopHnast pabota "HccnenoBanue siBICHUS
TErI000MeHa TP CMEIIMBAHUH XOJIOIHOM U
ropstyeil BOJbI"

Pacuer konnuuecTBa TCIIJIOTHI, HCOGXO,Z[I/IMOFO JJIA
Harpe€BaHusd TEjia WK BBIACIACMOTIO UM IIpU
OXJTAXKIACHUMU.

9)

JlaGopaTtopHas pabota "Onpenenenne yaeabHON
TEIUIOEMKOCTH BeIlecTBa"

3Hepr WS TOIUIMBA. Y AeJbHas TeIioTa CTOpaHusl.

[InaBnenne u OTBEPJACBAHUC KPUCTATNIMYECCKUX TECII.
Y;[eanaﬂ TCIIJIOTA I1JIaBJICHUA

10.

[IpakTrueckas paboTa Ha ONPEACIICHUE YACIbHOU
TEIUIOTHI MJaByieHus. [ paduk miuaBneHus u
OTBEpJICBaHUSI.
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1. ITapooGpa3oBanue u KoHaeHcanus. Mcrnapenue
12. Kunenue. Y nenpHas temnora napooOpa3oBaHus U

KOHJICHCAIIMH. 3aBUCUMOCTb TEMIICPATyphl KUTICHHUS
0T aTMOC(EpPHOTO JTaBICHUS

13. Bnaxunocts Bo3ayxa. JlabopaTopHas pabora
"OnpenieneHre OTHOCUTENIBHOM BIaKHOCTU BO3yXa

10) Pemienue 3aayd Ha onpeeneHrue BIaXKHOCTH
BO3JlyXa

14. [TpuHIIUTIBI paOOTHI TEIMJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. J[Buraresib BHyTPEHHETO
CrOpaHUs

15. KIIJI renoBoro aurareis. TenaoBbIe IBUTATEIN U
3al[UTa OKPYKAIOIIECH Cpebl

11) 3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B
TEIUIOBBIX ITpolieccax

12) [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
"TemoBble siBJIeHUs. MI3MeHeHne arperaTHbIX
COCTOSIHHU BenrecTBa"

13) KonTpomnpHas padora o Teme "TertoBsie sBICHUS.
N3MeHeHune arperaTtHbIX COCTOSIHUM BenecTna'

Pazjen 2. DiekTpuyeckne 1 MarHuTHeble sisjienus (36 yacon)

16. OnekTpuszanus Ten. [[Ba posia aneKTpuyecKux
3aps0B

14) Ypok-uccnenoBanue "OneKTpu3anus Tel
MHAYKIIMEW U IPYU CONPUKOCHOBEHUN"

17. B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

15) DnekTpuueckoe mose. HamnpspkeHHOCTh
aneKTprueckoro nojs. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJIEN

18. Hocurenu snexkTpuueckux 3apsiaoB. JIeMeHTapHbIN
3apsia. CTpoeHue aTtoma

16) [TpoBOAHMKY M TUAJIEKTPUKH. 3AKOH COXPAHEHHUS
JIEKTPUUYECKOrO 3apsiia

17) Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB
JJIEKTPUYECKHX 3aps 0B

19. DIIEKTPUYECKHI TOK, YCIOBHS €T0 CYIIECTBOBAHMS.
VICTOYHUKH JIEKTPUYECKOTO TOKA

18) JlelicTBUS SJIEKTPUYECKOTO TOKA

19) VYpok-uccnenosanue "JleiicTBHE FNEKTPUIECKOTO
TI0JIS1 Ha POBOJTHUKYU U TUAJIEKTPUKH'"

20) DJNIEKTPUUYECKHI TOK B METAILIAX, )KUJKOCTAX U
rasax

21) DneKTpuyecKas LEelb U €€ COCTaBHbIE YaCTU

20. Cwuita Toka. JlabopatopHnas pabora "M3mepenue u
pPEryIMpOBaHKUE CUITbI TOKA"

21. DnekTpuueckoe HanpsbkeHue. BoasTmerp.
JlaGopaTtopHast pabota "M3mepenue u
pEryJInpoBaHHUEe HapsHKeHUs"
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22. ConpoTuBjieHUE TPOBOJHUKA. Y IETBbHOE
CONPOTHUBIICHUE BEILIECTBA
22) JlaGopaTtopHas padota "HcciaenoBanue

3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 pe3nucTop,
OT COIIPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHHSI Ha
pesucrope”

23. 3aBUCUMOCTD CHUJIBI TOKA OT HaNpsHKeHUsA. 3aKOH
OmMa Jyist yyacTKa LETH.

23) JlaGopaTtopHast pabota "HcciaenoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 pe3nucTop,
OT COIIPOTHBJICHUS PE3UCTOPA U HAIPSDKEHHSI Ha
pesucrope”

24. ITocnenoBarenbHOE U mapauiCJibHOC COCINHCHUA
IIPOBOAHUKOB

24) JlaGopaTtopHast padota "I[IpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUI TTPH MOCIIeI0BATEILHOM
COCIMHCHUH JIBYX PE3UCTOPOB"

25) Jlaboparopnas pabota "IIpoBepka npaBuia amus
CHJIBI TOKA MPU NapajlyIeIbHOM COEIUHEHUN
pe3ucTopon”

25. Pemenue 3agau Ha mpumeHeHue 3akoHa Oma s
Pa3IMYHOTO COCTMHEHHSI TPOBOTHUKOB.

26. PaboTa 1 MOIIHOCTE AMEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

26) JlaGopaTtopHast pabota "Ornpenenenue paboThl U
MOIITHOCTH JJIEKTPUYECKOr0 TOKa"

217. DneKTpUYecKHe ey U MoTpeouTenn
3NIeKTpUUYEeCcKol 3Hepruu B 0bITy. KopoTkoe
3aMBbIKaHHE

28. ITocTostHHBIE MAar"uThl, UuX B3aUMOJECHUCTBHUE

27) VYpok-uccnenosanue "M3ydyenue nonei
HOCTOSIHHBIX MAarHUTOB"

28) MaruautHoe nosie. MarautHoe nose 3eMiId U ero
3HAUEHUE N7 )KU3HU Ha 3eMiie

29. [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
"DnekTpuueckue 3apsaabl. 3apsKEHHbIE Tela U UX
B3auMOJIeUCTBUS. [I0OCTOSTHHBIN AIEKTPUUECKUIA

n

TOK

29) KonTtponbHas pabota mo teme "DIeKTpuIecKre
3apsiibl. 3apsSKEHHBIE Tella U UX B3aUMOJICHCTBHUSL.
ITocTOssHHBIN 3JIEKTPUYECKHUI TOK"

Y

30) PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
"I1O0CTOSIHHBIN 2IEKTPUYECKUNA TOK"
30. OmnbIT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOTO
TOKa MarHuTHoOE 1oJie KaTylIKH ¢ TOKOM
31) [IprMeHeHne 3eKTPOMarHuTOB B TEXHUKE.

JlaboparopHas pabota "M3ydeHue nenicTBus
MarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM"
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31. DJIEKTPOABUTATENb IOCTOSHHOTO TOKA.
Hcnonb3oBanue 37eKTpoABUTaTENeH B TEXHUYECKUX
yCTpoHcTBax W Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpyrnpoBaHuE U U3y4eHHE pabOThI
3JIeKTpoiBUTaTENs "

32. Onpitel @apanes. 3aKOH NEKTPOMArHUTHOM
uHaykiuu. [Ipasuio Jlenna

32) OnekrporeHepatop. CriocoObl OTydeHUs
ANEKTPUYUECKON IHEPTHU. DIIEKTPOCTAHIINYU HA
BO300HOBIISIEMBIX

33. [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
"DJIeKTpUUECKNE U MArHUTHBIC SIBIICHUS"

33) KonTponbhas pabota no Teme "IiaeKTpuuecKue u
MarHUTHBIC SIBJICHHS"

34) PesepBHeIil ypok. Pabora ¢ TekcTamu 1o Teme
"TeroBble SBICHU"

34, Peseprubliil ypok. Pabota ¢ Tekctamu o Teme
"MarguTtHble aBiaeHus"

34 34

68 Hroro

HTroro: 68 yacos, U3 HUX YPOKOB, OTBEICHHBIX HA KOHTPOJIbHBIE padoThl, - He OoJiee 4
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9 KJIACC (9-1, 9-2 OYHO-3AOYHASA ®OPMA)

Ney

OKa

Ayaurop.
padoTa

CamocTosTena
bHas padora

Tema ypoka

IIpakTuyeckas
padorta

®opma
KOHTPOJIS

1

2

3

Pasnen 1. Mexanuveckue siBjieHus (40 yacoB)

1.

MexaHuuyeckoe IBMUKEHUE. MaTepI/IaJ'ILHaH
TOYKa.

1)

Cucrema orcuera. OTHOCUTEIILHOCTD
MEXAHUYECKOTO IBUKECHUS

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHUH.

HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE.
CpenHsisi 1 MTHOBEHHAsl CKOPOCTb.

[IpssMonMHENHOE PAaBHOYCKOPEHHOIO IBUKECHHUE.
Yckopenue.

CxopocThb MPSMOJIMHEHHOIO PABHOYCKOPEHHOTO
nerxenus. ['paduk ckopoctu

2)

JlaGopatophas pabota Nel "Omnpenenenue
YCKOpPEHUS Tella IPH PAaBHOYCKOPEHHOM
JIBMYKEHUHU IO HAKJIIOHHOM IIOCKOCTH".

3)

CBooOomuoe nagenne ten. OueITel ['annnes
OTHOCUTEIBHOCTD IBUKEHUS.

PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH.
[Tepuon u yacrora obparenus. JIuneinas u
YII0Basi CKOPOCTH

[{eHTpOCTPEMUTENBHOE YCKOPEHHE

IIepBbiit 3akoH HproToHa. BekTop cuibl.

Bropoii 3axkoH HeroToHa.

Tpertunii 3akon HetoToHa. Cynepno3unus Cui

— =] \O| 0]

Pemenue 3agau Ha TpUMEHEHUE 3aKOHOB
Herorouna

12.

Cuna ynpyroctu. 3akoH ['yka

13.

Pemienne 3amad mo teme «Cuna YIIPYrocTtu»

4)

JlaGopaTtopHnast pabota No2 «Omnpenenenue
YKECTKOCTHU TIPYKUHBD.

14.

Cuna tpeHus

15.

Pemienne 3amad mo Teme «Cuna TPCHUA»

5)

JlaGopatopHas pabota Ne3 "Omnpenenenue
Kod(duIIMeHTa TPEHUS CKOJIbXKEHHS "

16.

Pemenue 3amau nmo treme "3akonsl HeroToHA.
Cuna ynpyroctu. Cuia TpeHust"

17.

Cuita TSHKECTH U 3aKOH BCEMHPHOTO TATOTCHUSI.
YckopeHne cBOOOIHOTO MaJACHHUS.
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6) Ypok-koHpepenius "J[BIKeHUE TET BOKPYT
rpaBUTaliOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amakTuxu"

18. Pemenue 3anau no teme "Cuna TsKECTH U
3aKOH BCEMUPHOIO TATOTEHUA"
19. ITepBast kocMuueckas ckopocTs. HeBecoMocTs 1
neperpy3ku
7 PaBHOBecue MarepuanbHOR TOUKH. AOCOIIOTHO

TBEpOE Teno. PaBHOBecue TBEPAOTO Tena ¢
3aKpEIUIEHHOM OChIO BpalieHUuss. MOMEHT CHUJIBL.
[lenTp TsKECTH

20. MowmenT cuibl. LleHTp TspxecTn

8) Pemenue 3amgau o reme "MomenT cuibl. LlenTp
TsDKeCTH"

21. [ToaroToBka K KOHTPOJIBHOM paboOTE MO TEME
"MexaHndeckoe ABrKeHue. B3anmMoaeiicTBue
Ten"

22. KonTponbnas paborta Nel mo teme
"Mexanuyeckoe ABuxkeHue. Bzaumoneiicteue

n

TCJI

23. Nmnynec Tena. Umnynbe cuiel. 3aKoH
COXPaHEHHUs UMITyJIbCa. YIIPYroe U HEYNpyroe
B3aUMOJICHCTBUE

24. Pemenune 3ana4 no teme "3aKOH COXpaHEHHUS
uMnysbca'

25. Ypok-koHpeperuus "PeakTuBHOE IBMKEHHUE B
IPUPOJIE U TEXHUKE"

26. MexaHnnyeckasi paboTa U MOIITHOCTh

9) Paborta cuiibl TSXKECTH, CUITBI YIPYTOCTH U CHUJIIBI
TPEHUs

10) JlaGopatopHnas pabota Ned «Omnpenenenue
paboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM
JBYDKEHUH TeJa 0 TOPU30HTAIbHON
TIOBEPXHOCTHY

27. CBs13b sHepruu u paboTsl. [loTeHnnanpHas
SHEeprus

28. Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUu

29. 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE

11) JlaboparopHnas pabota Ne5 «/3yuenune 3akoHa
COXpaHEHHsI SHEPTUH»

Paznen 2. Mexann4yeckue Kojaed0anusi M BOJHbI. 3BYK. (15 yacoB)

30. KosebarensHOE IBMKEHNE U €T0
xapakTepucTuku. CBOOOAHBIE KOJIeOaHUsI.
KonebarenpHbIe cCTEMBI. MagTHHUK.

31. 3aryxaromue Konebanus. BelHyKIeHHBIC
koneOanust. Pe3onanc.

32. MatemaTuuecKuii U IpY>KUHHbBIN MasiTHUKU
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12) VYpoxk-uccienoBanue «3aBUCUMOCTD ITEpUOJIa
KoJIe0aHUH OT )KECTKOCTHU MPYKUHBI K MACChI
rpy3a»
13) [IpeBparienue 3Heprun Npu MEXaHUYECKUX
KOJIeOaHUSIX
14) JlaboparopHas pabota «OnpeaeneHne 4acToThl

1 1I€puoaa KoJIeOaHMHI IIPY’KUHHOI'O MasiTHUKaA»

15) JlaboparopHnas pabota «IIpoBepka
HE3aBHCUMOCTH TepHOo/ia KoIeOaHuii rpy3a,
MOABCIICHHOI'O K HUTHU, OT MACCEI I'py3a»

33. Mexannueckue BOJIHEL. CBONWCTBA BOJIH.
[IpoionpHBIEC U TONIEPEUHBIE BOJIHBI.

16) VYpok-uccnenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTBI 3BYKa OT YaCTOTHI"

34, 3ByK. Pacmipoctpanenue u oTpakeHHe 3ByKa

17) VYpok-uccnenosanue "Habnronenue
3aBHCHUMOCTH BBICOTBI 3BYKa OT YaCTOTHI"

35. ['poMKOCTb 3ByKa U BbICOTA TOHA.
AKyCTHYECKUI Pe30HAHC

36. Ypoxk-koHdpeperuus "YapTpa3Byk U HHPPa3BYK
B PUPOJIE U TEXHUKE"

37. [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
"3akoHBI cCOXpaHeHHs. MexaHnuecKue
K01€0aHus U BOJHEI"

38. KonTponbhast padota Ne2 no teme "3akoHbI
coxpaHeHHs. MexaHnueckue kojaeOaHus u
BOJIHBI"

Pa3jen 3. DjieKTpOMarHuTHOE MOJie 3JIeKTPOMATHUTHBIX BOJIH (64)

39. DNEeKTPOMarHUTHOE MoJje. DIeKTPOMarHUTHbIE
BOJIHBI

40. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

41. VYpok-koHpepenuus "[kana

SJICKTPOMArdMuTHBIX BOJIH. Hcnonn3oBanue
SJICKTPOMATIHUTHBIX BOJIH JJIA COTOBOI1 cBs31"

18) VYpoxk-uccnenosanue "M3yueHne cBONCTB
AIIEKTPOMATHUTHBIX BOJIH C IIOMOIIIBIO
MOOMIIBHOTO TenedoHa"

42. Pemenue 3a1au Ha onpeeneHne 4acToTsl U
JUITMHBI 3JIEKTPOMArHUTHOMN BOJIHBI
43. DneKTpOMarHuTHasl Ipupojaa cBera. BomHoBbIe

cBoiicTBa cBeTa. CKOpPOCTh CBETA.

Paznen 4. CBeroBble siBjeHusi (15 yacoB)

44. Hcrounnky cBeTa. 3aKOH NPSIMOJIMHEWHOTO
pacnpocTpaHeHus cBeta. 3atMeHus ConHua u
JIyHBL

45. 3aKoH OTpaxkeHMs cBeTa. 3epkaia. Pemenue
3aJa4 Ha IPUMEHEHUE 3aKOHA OTPAKECHUS CBETA.

46. [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS

CBCTa.
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47. [TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
Hcnonb3oBanue MOIHOTO BHYTPEHHETO
OTpaKeHMsI B ONTHYECKHUX CBETOBOJAX.

19) JlaboparopHnas pabota "Hccienoanue
3aBHCUMOCTH YTJIa MPEIOMIICHUS CBETOBOTO
Jdy4a OT yIJla aJeHHsl Ha TpaHule "BO3yX-
creksio""

20) Ypok-koH(pepenus "Vcnonb30BaHnEe TTOTHOTO
BHYTPEHHETO OTPa)KEHUs: CBETOBO/IBL,
ONTUKOBOJIOKOHHAS CBSI3b"

48. Jlunzel. OnTUyecKkas cuia JIMH3BI
49. ITocTpoenue n300paxeHuii B INH3aX
21) JlaGopaTtopHast pabora "Ornpeznenenue

(OKYCHOTO pacCCTOSHUS M ONITUYECKOM CHJIBI
coOuparomiei JuH3bI"

22 Ypok-koHpepenius "OnTudyeckue TMH30BbIE
npuOopsb!"
23) I'11a3 kak ontuyeckas cucrema. 3peHue
24) Ypok-koHpepenus "Jledextsl 3penus. Kak
COXpaHMTH 3peHue"
50 Pasnosxxenue 6enoro ceera B ciekTp. OMBITHI

Herotona. CnoxeHue crieKTpajibHbIX L{BETOB.
Hucnepcus ceera

25) JlaGopaTtopHast pa6ota "OMBITHI TTO PA3IOKEHHUIO
0eJoro cBeTa B CIEKTP M BOCHPUATHIO 1IBETA
IIPEIMETOB MPU X HAOIIOIEHUH Yepe3
IIBETOBbIE (PUIBLTPHI"

51 VYpok-npaktukym. "BoiHOBbIE cBOICTBa CBETA!
nucriepcus, MHTepdepeHuns u qudpaxuus'.
KonTponbhas padota Ne3

Paznen 5. KpanroBbie siBjienus (174acoB)

52. OmneiT Pezepdopaa. [Inanerapuas moaens
aToMa.
53 IToctynatel bopa. Monens atoma bopa.
54 Hcnyckanne v MOrionieHrue CBeETa aTOMOM.
KBanTsbl. JIuHE4aThie CIEKTPHI.
26) VYpoxk-npaktukyMm "HabroneHue ciekTpoB
UCIyCKaHUs"
55 PanmnoakTHBHOCTE U €€ BUJIBI
56 Ctpoenue aTromHOro siapa. Hykinonnast Moaens
57. PannoaktuBHbIe NpeBpaieHus. Mzoromnsl
58. Pemenne 3amau mo Teme: "PanmnoakTHBHEIE
npeBpanieHus"
59. [Tepuon monypacraza
27) Ypok-koH(pepennus "PagnoakTuBHBIC
U3JTy4EHUs B IPUPOJE, MEAUIIMHE, TEXHUKE"
60. SAnepHble peakuu. 3aKOHbI COXPAHEHUS

3apsAJ0BOro ¥ MaCCOBOI'O YHUCCII
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61. DOHeprus CBsI3U aTOMHBIX sA1iep. CBA3b MACChl U
SHEPruu
62. Pemenue 3a1a4 110 teme "Snepusie peakiyn"
28) Peakuuu cunrtesa u genenusd siaep. ictounuku
sHepruu CosiHIA U 3BE3]
29) Ypok-koHpepenmus "SnepHasi SHEpreTUKa.

JlelicTBUA paliOaKTUBHBIX W3JIYYEHUMN Ha
YKUBbIE OpraHU3MbI"

63. [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DEeKTpOMarHuTHOE 1oJje. DIEKTPOMAarHUTHbIE
BOJIHBL. KBaHTOBBIC siBIEHUS"

64. KonTponbhas padorta Ne4 o teme
"DJIEKTPOMAarHUTHOE MOJe. DIEKTPOMarHUTHbIE
BOJIHBI. KBaHTOBBIC sIBIICHUS"

Pasnea 6. IloBTopsironie-0000mawmmii MoayJib (9 yacos)

30) [ToBTOpenue, o606meHue. JlabopaTtopHbie
paboTsl o Kypcy "B3anmoneiictsue Ten"

65. [ToBTOpenue, o6o0menue. Perenne pacueTHbIX
¥ Ka4eCTBEHHBIX 3a/1a4 1o TemMe "TeroBeie
npoiiecch”

31) [ToBTOpeHme, 0000IIEHNE. PerieHne pacueTHBIX
Y KauecTBEHHBIX 3a1a4 1o teme "KII/]
TEIUIOBLIX OBHUTATEIEH"

32) [ToBTOopenue, o6o0mmenue. Perenne pacueTHbIX
Y KauecTBEeHHBIX 3a1a4 1o teme "KII1/]
JJEKTPOYCTaHOBOK"

66. Peseps. [loBTopenue, 060011€HHE IO KYpCY
"CBeToBbI€C sIBJICHUS"

33) [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu
110 TeMe "3aKOHBI COXPAHEHHUS B MEXAHUKE"

34) [ToBTOpenue, o606menne. Pabora ¢ Tekctamu
o Teme "Konebanus u BOIHEI"

67. Peseps. [loBTopenue, 0606menue. Pabora ¢
TekcTaMu 110 TeMe "CBeToBbIe ABICHAA"

68. Peseps. [loBTopenue, o606menne. Pabora c
TekcTamu 1o Teme "KBaHToBas U siepHast
¢buzuka"

68. 34) Hroro

Hroro: 102 yaca, U3 HUX YPOKOB, OTBeICHHbIX HA KOHTPOJIbHbIEC PadoThI, - He 0oJ1ee 4
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9 KIIACC (BAOYHAS ®OPMA)
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Pasnen 1. Mexanuueckue siBjienus (40 yacon)
2. Mexannueckoe aBuxenue. MarepuaibHas
TOYKA.
2. Cucrema orcuyera. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBUKEHUS
3. PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUU.
1) | HepaBHOMEpHOE NPSAMOJIIMHENHOE TBUKECHHE.
CpenHsisi U MTHOBEHHAs1 CKOPOCTb.
4. [IpssMonMHENHOE PAaBHOYCKOPEHHOIO IBUKECHHUE.
Yckopenue.
5. CKOpoCTh MPSAMOJIMHENHOTO PABHOYCKOPEHHOTO
nBkeHus. ['paduk ckopocTu
2 JlaboparopHas pabota "Onpenenenue
paTopHas p pen
YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
JIBHKEHHMH 110 HAKJIOHHOM IJI0cKOoCTH"
3) CBoboanoe manenue teia. OnbITel [ammnes
OTHOCHUTEIBHOCTD ABH)KEHUS.

7. PaBHOMEpHOE BHKEHNE IO OKPYKHOCTH.
[Tepuon u yacrora obpartienus. JIuneinas u
yIJI0Basi CKOPOCTU

3) LleHTpoCTpEMUTENBHOE YCKOPEHUE
8. Ilepsbiit 3akoH HproToHa. BekTop cuibl.
0. Brtopoii 3akon HeroTona.
10. Tpernii 3akoH HerotoHa. Cynepno3nnuns CHi
5) Pemrenne 3a1a4 Ha IpUMEHEHNE 3aKOHOB
Hsrotona
6) Cuna ynpyroctu. 3akoH ['yka
7 Pemenue 3anau no teme «Cuna ynpyroctu»
8) JlaGopaTtopHas pabota «OnpeneneHue
YKECTKOCTH MTPYKUHBI»
9) Cuna tpeHus
10) Pemenue 3anau no teme «Cuina TpeHus»
11 JlaGopatopHas pabora "OnpezneneHue
paTopHasd p p
Kod(duIIMeHTa TPEHUS CKOJIbKEHHS"
12) Pemenue 3agau mo reme "3akonsl HeroToHA.
Cuna ynpyroctu. Cuia Tpenus"
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11. Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTCHUS.
YckopeHnue cBOOOIHOTO MaICHHUS.
13) Ypok-koHpepenus "J[BIKeHUE TET BOKPYT

rpaBUTaliOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"

12. Pemenne 3agau mo teme "Cuia TSHKECTH B
3aKOH BCEMUPHOTO TSATOTCHUS"
14) IIepBas kocmuueckas ckopoctb. HeBecomocTs u
Meperpy3Ku
15) PaBHOBecue MarepuanbHOR TOUKH. AOGCOIIOTHO

TBEp0E Tesio. PaBHOBECHE TBEPAOTO Tena ¢
3aKpEIUIEHHOI OChIO BpalieHUuss. MOMEHT CHUJIBI.
[lenTp TsKECTH

16) PaBHOBecue MaTepraIbHOW TOYKU. AOCOIIOTHO
TBEpAOE Teno. PaBHOBecue TBEPAOrO TEIa C
3aKpeTIEHHON OChIO BpalleHusi. MOMEHT CHIIBI.
LlenTp TsxecTn

17) Pemenue 3agau no reme "MowmeHT cuibl. L{eHTp
TsoKeCTH"

18) [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
"Mexannueckoe aBuxkeHue. Bzaumoneiicteue
ten"

19) KonTponbHas pabora o teme "MexaHnuueckoe
nBmKenne. B3aumoneiicteue Ten"

13. Umnynec Tena. Umnynse cuiel. 3aKoH
COXPaHEHHUs UMITyJIbCA. YTIPYroe U HEYIIPYroe
B3aUMOJICHCTBUE

20) Pemenue 3agau no reme "3akoH COXpaHEHUS
uMmnyibca'

21) Ypok-koHpepenuus "PeakTuBHOE ABH)KEHHE B
pPUPOJIE U TEXHUKE"

22) Mexannueckas paboTa U MOIIIHOCTb

23) Paborta cuiibl TSXKECTH, CUITBI YIPYTOCTH U CUJIIBI
TPEHMUSI

24) JlaGopatopHas pabota «OnpezneneHue paboTh

CHJIBI TPCHUS IIPHU PABHOMCPHOM JABUXCHUU
TCJIa I10 FOpI/I3OHTaHBHOI>'I IMOBCPXHOCTU»

25) CBs13b 2HEpruu U padoThl. [loTeHIMaTbHAS
SHEprus

26) Kunernueckas sneprus. Teopema o
KUHETHYECKOW YHEPTUU

27) 3aKOH COXpaHEHUsl SHEPTUH B MEXAHHUKE

28) JlaGopatopHas pabota «/3yueHue 3akoHa

COXPAaHCHUA DHCPIrUm»

Paznen 2. Mexann4yeckue Kojaed0anusi M BOJHbI. 3BYK. (15 yacoB)

14. KonebaTenbHOE IBIKEHUE U €TO
xapakTepuctuku. CBOOOHBIE KOJICOaHNS.
KonebarenbHble cucTeMbl. MasiTHUK.
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15. 3aryxaromye KojaeoaHus. BeiHyK1eHHbIE
Kosiebanus. Pesonanc.
29) MaremaTuyecKuil U NPYKUHHBIA MAsITHUKU
30) VYpok-uccnenopanue «3aBUCUMOCTD MEPUOIA
KoJie0aHU# OT )KECTKOCTHU MPY>KUHBI K MACChI
rpy3a»
31) [IpeBpaiiieHue sHEPruy Npu MEXaHUYECKUX
KOJICOAHUSIX
32) JlaGopaTopHas pabora «OnpeneneHne 4acTOThl

U TIepHoja KoJeOaHui NPY>KUHHOTO MasTHUKA

33) JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpU0Jia KojieOaHuii rpys3a,
IMOABCIICHHOI'O K HUTHU, OT MACCEI I'py3a»

16. Mexanuueckue BOIHEL. CBONMCTBA BOJIH.
[IpoionbHBIC U TONIEPEUHBIC BOJIHBI.

34) Ypok-uccnenoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

17. 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa

35) Ypok-uccnenoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

18. I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

36) VYpok-koHpepennus "YnbpTpazByk U HHPpa3ByK
B IIPUPOJIE U TEXHUKE"

19. [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
"3aKoHbI cOXpaHeHus. MexaHndeckue
Kos1e0aHusl ¥ BOJHBI"

37) KonrtponbHas paborta no Teme "3aKoHbl
coxpaHeHUs. MexaHnyeckue KoyiebaHus u
BOJIHBI"

Pa3zen 3. Di1eKTPOMArHUTHOE 1M0JIE JIEKTPOMATHUTHBIX BOJIH (64acoB)

20. DNEKTPOMAarHuTHOE MOoJj€e. DIEKTPOMarHUTHbIE
BOJIHBI

21. CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJH

38) VYpoxk-koupepennus "[kara
ANIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H"

39) Ypok-uccnenosanue "M3ydueHne cBOICTB
AJIIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa"

40) Pemenue 3amau Ha omnpeiesIieHUE YacTOTHI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

22. DJIeKTpOMarHuTHas mpupojia ceeta. BoaHoBbIE
cBoiicTBa cBeTa. CKOPOCThH CBETA.

Pasznea 4. CBeroBble siBjenus (15 yacoB)

23. Nctounuku cBeta. 3aKOH MPSAMOJIUHEITHOTO
pacnpoctpaHeHus cBera. 3atmMeHus CoHLa U
JlyHbI.
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24. 3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue
3a/1a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHMSI CBETA.
25. [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
CBETa.
41) [TonHOE BHYTpEHHEE OTPa’KEHHUE CBETA.

Hcnonp30BaHne NOJHOTO BHYTPEHHETO
OTPa’KEHMsI B ONITHYECKUX CBETOBOJAX.

42) JlaboparopHnas pabota "Hccienoanue
3aBHCHMOCTH YTJIa IPEIOMJIICHUSI CBETOBOTO
Jdy4a OT yIJla aJieHUsI Ha TpaHule "BO3IyX-

nn

CTCKIIO

43) Ypok-koH(pepenius "Vcnoib30BaHNE TIOTHOTO
BHYTPEHHETO OTPA)KEHUSI: CBETOBO/IBL,
ONTHUKOBOJIOKOHHAS CBSI3B"

26. JIunszel. OnTHyecKast CHiia JTMH3bI
44) [TocTpoeHre n300paKEHMIi B IMH3AX
45) JlaGopaTtopHast pabora "Ornpeznenenue

(OKYCHOTO paCCTOSHUS M ONITUYECKOM CHIIBI
coOuparomiei JuH3bI"

46) Ypok-kordepernus "OnTHaecKre JINH30BbIE
npuoopsI"
47) ['11a3 kak ontuyeckas cucreMa. 3peHue
48) VYpoxk-koudepenuus "Jledexrsl 3penus. Kak
COXpaHMTH 3peHue"
26. Paznoxenue 6enoro csera B criekTp. ONbITHI

Herotona. CrnoxeHue crieKTpaibHbIX 1[BETOB.
Hucnepcus ceera

49) JlaGopaTtopHnast pabota "ONBITHI 1O PA3T0KEHUIO
0eJoro cBeTa B CIEKTP M BOCHPUATHIO 1IBETA
IIPEIMETOB MPU X HAOIIOIEHUH Yepe3
I[BETOBbIE (PUIBTPHI"

50) VYpok-npaktukym "BoiHOBBIE CBOWCTBA CBETA!
Jucnepcus, HHTepdepeHnns u qudppakuus'.

Paznen S. KpanroBbie siBjieHus (174acoB)

27. OmneiT Pezepdopaa. [InanerapHas moaens
aToma.

51) IToctynatel bopa. Monens aroma bopa.

52) Hcnyckanue U norJIonEeHne CBETa aTOMOM.
KBantbl. JInHEYaThie CIEKTPHI.

53) VYpok-npaktukym "HaGroieHue cnekTpoB
WCITyCKaHUs"

28. PagnoakTuBHOCTE U €€ BUIBI

29. Crpoenue atomHorO siapa. Hyknonnas Mmoznens

30. PagunoaktuBHbIE npeBparieHus. M30Torsl

54) Pemenne 3amgau no reme: "PagnoakTuBHbBIE
npeBpaiieHus"

55) [lepuox nmomypacmnazna
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56) Ypok-koHpepenius "PagnoakTBHBIC
U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE"
31. SnepHblie peakiu. 3aKOHbI COXpaHEHUS
3apsI0BOI0 U MAaCCOBOI'O YHCET
32. OHeprus CBSI3U aTOMHBIX sAjiep. CBA3b MAacChl U
SHEPrUU
57) Pemrenwue 3amau o reme "Snepusie peaxipn'
58) Peakuuu cunTesa u nenenus siaep. Mlcrounuku
sHepruu CosiHIA U 3BE3NT
59) Ypok-koHpepenmus "SnepHasi SHEpreTUKa.

JlelicTBUS paiOaKTUBHBIX U3IY4E€HUN Ha
JKUBbIE OpraHU3MbI"

33. [ToaroToBKa K KOHTPOJILHOM paboTe MO TEME
"JNeKTpOMarHuTHOE 1oJ€e. DIEeKTPOMarHUTHbIE
BOJIHBL. KBaHTOBBIC siBIEHUS"

60) KoHnTpoapHas padboTa mo Teme
"DJIEKTPOMarHuTHOE MOoJie. DIEKTPOMArHUTHbIE
BOJIHBI. KBaHTOBBIC sIBICHUS"

Pasnea 6. IloBTopsironie-0000mawmmii MoayJib (S 4acoB)

61) [ToBTOpenue, o606meHue. JlabopaTtopHbie
paboTsl o Kypcy "B3anmoneiictsue ten"

62) [ToBTOpeHue, 0000IIEHNE. PereHne pacueTHbIX
Y KaueCTBEHHBIX 3aj1a4 1o TeMe "TernoBbie
npoiuecch”

63) [ToBTOpenue, o6obeHne. Pemenne pacueTHBIX

Y KauecTBEeHHbIX 3a1a4 1o teme "KII/]
TEIIOBLIX JBUTaTeIeH"

64) [ToBTOopenue, o6o0mmenue. Perenne pacueTHbIX
Y KauecTBEeHHBIX 3a1a4 1o teme "KII1/]
JEKTPOYCTaHOBOK"

65) [ToBTOpenue, o600meHune. JlaboparopHsie
paboTsl o Kypcy "CBeToBbIe SIBICHHS"

66) [ToBTOpenue, o606menne. Pabora ¢ Tekctamu
110 TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKE"

67) [ToBTOpenwue, o600meHue. Pabora ¢ Tekctamu
o Teme "Konebanus 1 BOIHEL"

68) [ToBTOpenwue, 0600meHue. Pabora ¢ TekcTamu
o TeMe "CBeToBBIC ABJICHUS"

34. [ToBTOpenue, o606menue. Pabota ¢ Tekctamu
no teMe "KBanToBas u sinepHas ¢usmnka'

34 | 68 Hroro

HTtoro: 102 yaca, U3 HUX YPOKOB, OTBe/ICHHbIX HA KOHTPOJIbHbIE PadoThl, - He 0oJ1ee 4
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IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTaThl 0CBOEHHSI 0OCHOBHOI 00pa3oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanus (7 Kiacc)

Kox [TpoBepsieMbie TTpeIMETHBIC PE3yJIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM TPOrPaMMBI
poBepsieM OCHOBHOTO 00111eT0 00pa3oBaHus

oro
pe3ynbrarta

1.1 HCII0JIb30BaTh U3yUYEHHBIC MOHSTHS

1.2 pa3nuyYaTh SBJICHHSI IO OINKMCAHUI0O WX XapPaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,

ACMOHCTPUPYIOIUX TAHHOC (I)I/I3I/I‘IeCKOG SBJICHHUC

1.3 pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NYECKUX SBICHUH B OKPYXAIOUIEM MHUpPE, B TOM
yrcie (QU3MUECKue SIBICHUS B MPHUPOJE, NMPH 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1ady B
yueOHYI0, BBIICTISTH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUYECKUX SIBICHUN

1.4 OINKCHIBATh H3YYEHHBbIE CBOMCTBAa Tel M (U3UYECKUE SBJICHUSA, UCHOIb3Yyd (PU3HUECKue
BEJIMYMHBI, NIPU ONUCAHWU TPABWILHO TPAKTOBATh (PU3MUECKUH CMBICT HCIOIb3yEeMBIX
BEIMYMH, UX O003HAUYEHUS M €IUHMLBI (U3MYECKUX BEIMYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIIMYMHY C IPYTUMHU BEITMUYMHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (prU3MUeCKUX BEINYUH

1.5 XapakTepu3oBaTh CBOMCTBA Tel, (hU3MUECKHE SBICHHUS U MPOLECCHI, UCIOIb3Ys U3yYEeHHBIE
3aKOHBI, NPU ATOM JaBaThb CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3allUCBIBAaTh €ro
MaTEeMaTU4YeCKOe BBIPAKECHUE

1.6 OOBSICHATh (pU3MUECKHE SIBIEHUS, MPOLIECCH U CBOMCTBA TeN, B TOM YMCIE€ U B KOHTEKCTE
CUTyallull MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO-CIIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE M3 | - 2 JOTMYECKUX IIaroB ¢ OMopoi Ha 1 - 2 M3ydyeHHBIX
CBOICTBa (PU3NUECKUX SBIECHUN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH
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1.7

peliaTh pacyeTHbIE 3a7a4u B 1 - 2 AeMCTBUSI, UCIOJIB3YS 3aKOHBI U OPMYJIbI, CBA3BIBAIOIIUE
(bu3nyYecCKre BETUYUHBI: HA OCHOBE aHAN3a YCIIOBUS 3a/1a4¥l 3alChIBATh KPATKOE yCIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYNIBl W MPOBOAUTH pPACUEThl, HAXOIUTH
CIIPaBOYHBIC JIaHHBIC, HEOOXOIMMBIC JUISI PEIICHUs 3a1ad4, OIICHUBATH PEATMCTHYHOCTH
MOJTYYCHHOW (PU3MUECKON BETMYUHBI

1.8

paciio3HaBaThb HpO6J'IeMI)I, KOTOPBIC MOXXHO PCIIXUTH IIPH IMOMOIIHN (1)I/ISI/I‘ICCKI/IX METOJ0B, B
OMHUCAaHUHN HUCCICAOBAHUS BBIACIIATE ITPOBECPACMOC MPCAIIOJIOKCHUC (I‘I/IHOTG3y), pasjiniuaTtb U
HHTEPIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yiibTaT, HAXOIHUTb OIINOKH B X0J€ OIIbITa, ACIaTb
BBIBOJBI ITO €T0 pE3yJIbTaTaM

1.9

IPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3NYECKHUX SBICHUN WM (PU3MYECKHX CBOWMCTB TEII:
(bopMynHupoBaTh MPOBEPsIEMble MPEANOJIOKEHUS, COOMPaTh YCTAaHOBKY M3 HPEIOKEHHOIO
000pyI0BaHUS, 3aMUCHIBATH X0/ OIBITa U (POPMYIMPOBATH BHIBOIBI

1.10

BBITNOJIHATH NPSMbIE U3MEPEHUS! C HUCIIOJIb30BAHUEM aHAJIOTOBBIX M LIUQPOBBIX MPHOOPOB,
3allUCBhIBAaTh IIOKA3aHMs MNPUOOPOB C YYETOM 3a/JaHHOW aOCONIOTHOM MOIpemHOCTH
U3MEPEHUU

MPOBOAUTH HCCIICJOBAHHE 3aBUCHUMOCTH OAHOW (DU3NYECKOM BEIMYMUHBI OT JPYroi c
UCIOJIb30BAaHUEM IMpPSIMBIX H3MEpPEHUll, y4yacTBOBaTb B IJJAHUPOBAHUU  y4yeOHOIO
UCCJIEIOBaHMsI, COOMPATh YCTAaHOBKY M BBIMOJHATH U3MEPEHUs, CIeAys MPEeNIOKEHHOMY
any, GUKCUPOBATh PE3yIbTaThl MOJYYCHHON 3aBHCUMOCTH (PU3UYECKUX BEIHYUH B BHJIE
MPeJIOKEHHBIX Ta0IHIl U TpaduKOB, AeNaTh BBIBOJBI IO PE3yJbTaTaM HCCIEIOBAHUS

1.12

IPOBOJIUTh KOCBEHHbIE H3MEPEHHs (U3NYECKUX BEIUYMH, CcJelys MNpeIoKeHHON
MHCTPYKLMU: MPH BBINOJIHEHUHU HU3MEpPEHUN coOupaTh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE UCKOMOM BEIIMYHUHBI

1.13

co0uro1aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaToOpHBIM 000pYI0BAHUEM
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1.14

YKa3bIBaTh MPHUHIMIBI JEHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB, XapaKTepU30BaTh
NPUHIUINBL EHCTBUS M3YYEHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOHCTB C TOMOIIBIO HX
OMMCAHUSA, HCHOJb3Ysl 3HAHUS O CBOMCTBaX (M3MUECKUX SIBICHUH M HEOOXOJIUMBbIE
¢u3nveckre 3aKOHBI U 3aKOHOMEPHOCTH

1.15

IPUBOIUTH MIPUMEPHI (HAXOAUTH HH(OPMAIIHIO O TIPUMEPaX ) MPAKTHIECKOTO UCTIONb30BAHUS
(Gu3nyeckux 3HAHUM B IIOBCEAHEBHOM JKM3HM Juid obOecredyeHus Oe30MacHOCTH IpU
oOpamieHun ¢ TpUOOpaMH W TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 310pPOBbS HU
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 MIOBEACHUS B OKpY KarolleH cpesie

1.16

OCYILECTBIISATh OTOOP HCTOYHHKOB WH(POpPMAUU B ceTH MHTEpHET B COOTBETCTBHU C
3a/IaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHWK W IyTeM CPaBHEHHS
Pa3IMYHBIX UCTOYHUKOB BBLICISATh MH(OPMAIIMIO, KOTOPAs SBJSICTCS MPOTUBOPEUYUBOMN HIIH
MOJKET OBITh HEIOCTOBEPHOU

1.17

UCIIOJIb30BaTh IPU BBHINOJHEHUM YYEOHBIX 3aJaHUM Hay4yHO-TONYJSPHYIO JUTEpaTypy
(GU3MUECKOro cojep’kaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceTd VHTepHeT, BIaleTh
npreMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus MHOOPMAIMH U3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIC KpaTKHE MUChbMEHHBIC M YCTHBIC COOOMIEHUS Ha OCHOBE 2 - 3
HUCTOYHUKOB HH(pOpMAIMK (PU3NYECKOTO COAEp>KaHUS, B TOM YHUCIE MYOJIMYHO [enaTh
KpaTKUE COOOIICHUS O pe3yJbTaTax IMPOCKTOB WM YYEOHBIX HCCIEIOBAaHUM, MPHU ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIH MOHATHHHBIN anmmapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYILJICHHE MPE3CHTAIUEH

1.19

MIPH BBIMOJHEHUHU YIECOHBIX TIPOEKTOB U UCCIIEIOBAHUM pacpeiesiTh 00SI3aHHOCTH B TPYIITIE
B COOTBETCTBHMM C IOCTABJIEHHBIMU 3aJla4aMHM, CIECIUTH 3a BBIIIOJHEHHUEM IIJIaHA JIEUCTBUM,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B JEATEIBHOCTh TPYIIIbI, BBICTPAaUBAThH
KOMMYHUKATUBHOE B3aUMOJICCTBUE, YYUTHIBASI MHEHUE OKPYKAOLIUX

IIpoBepsiemble 3y1eMeHTHI coaepkanus (7 Kiaace)

Kon
pasmen
a

JJICMCHT

Kon ITpoBepsieMble 2IEMEHTHI COAEP KAHUS

a

OU3NKA U EE POJIb B ITO3HAHNHM OKPYXAIOIIET'O MUPA

1.1 ®usuka - Hayka o npupone. SBnenus mnpupoasl. Dusmyeckne SBICHUSA:
MEXaHUYECKUE, TEIIOBBIC, IEKTPUUYECKUE, MATHUTHBIC, CBETOBBIEC, 3BYKOBbIE

1.2 Oduznyeckue BenuuuHbl. M3Mepenne ¢puznueckux BennunH. Ouznueckue npuodopehl.
[TorpemHocTs u3Mepenuii. MexxayHapoaHasi CHCTEMA €IMHHMI]

1.3 EcTecTBeHHO-HAyUHBIE METO/ TO3HAHUS: HAOJIOJIEHHWEe, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBIDKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIMOTE3, OOBSICHEHHE
HaOJIFOaeMOT0 SIBJIECHUS

1.4 Onwucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENeH
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1.5

[TpakTuyeckue paboOTHI:

H3mepenue paccTossHUM.

N3mepenue oobema KUAKOCTH U TBEPAOIO Teja.

Onpenenenue pasMepoOB MaJbIX TEN.

N3mepenue temnepaTypbl IpU MOMOIIM KUAKOCTHOIO TEpMOMETpa M JaTyuKa
TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHI A O CTPOEHNUN BEIIIECTBA

2.1 CtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIIHE
JIMCKPETHOE CTPOCHUE BEILIECTBA

2.2 JIBm>xeHnue yacTtuil BemiectBa. CBs3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYpPOH.
BbpoyHnosckoe nBuxenue, mupdysus

23 B3aumoneiicTBue YacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKMBAHHE

2.4 ArperaTHble COCTOSIHHMSI BEILIECTBA: CTPOCHHME TIa30B, XUIAKOCTEH U TBEPIBIX
(kpucTayinyeckux) Tesi. B3auMOCBsI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSIX U UX aTOMHO-MOJICKYJIIPHBIM CTPOSCHUEM

2.5 OCOOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6 [IpakTuueckue paboOThI:

Orenka auamMerpa aroma METOAO0M PsIIOB (C UCToNIb3oBaHueM (hoTorpaduii).
OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACITUPEHHUS Ta30B.
OnBITHI MO OOHAPY)KEHUIO TEHCTBUS CHJI MOJIEKYJISIPHOTO TIPUTSHKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 MexaHnueckoe ABUxKeHUEe. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBMKEHUE

32 Cxopoctb. CpenHssi CKOPOCTh MpPH HEPABHOMEPHOM JBHKEHHMH. Pacder mytu u
BPEMEHU JIBUKEHUS

3.3 SIBenne nHepMu. 3aKOH UHEPIIMU. B3auMoaelicTBue Tl Kak IpUYruHa U3MEHEHUS
CKOPOCTH JIBH>KEHHMS Tell. Macca Kak Mepa HHEpTHOCTH Tella

34 [TnotHocTh BemiecTBa. CBS3p TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IWHHUIIC
0o0BeMa BellecTBa

35 Cuita KaK XapakTepUCTHKA B3aUMOJICUCTBUS Tel

3.6 Cuua ynpyroctu u 3akoH ['yka. U3mepenue cuiibl ¢ TOMOIIBIO0 TUHAMOMETpa

3.7 SIBnenue Tarorenus u cuia Tsbkect. Cuia TSXKeCTH Ha IPYrux miaHerax. Bec rena.
HeBecomoctn

3.8 Cuna tpenus. TpeHue CKONbXEHUS U TPEHUE NOKOA. TpeHue B IPUPOI€ U TEXHUKE

3.9 CokeHue Cuil, HallpaBJICHHBIX 1O OJHOM MpsiIMOil. PaBHOIEMCTBYIOIIAS CHUIT
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3.10 |IIpakTudeckue pabOThI
OnpeneneHne CKOpOCTH PaBHOMEPHOTO JABMKEHMS (IIapuKa B JKUIKOCTH, MOJIEIH
3JIEKTPUUECKOr0 aBTOMOOWJISI U TaK Jlajiee).
Omnpenenenue cpeHe CKOPOCTH CKOJIBXKEHHS OpycKa MU IIapHuKa 110 HAKIOHHON
IUIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSKEHUs (IepOopMaLuu) NPy KUHbBI
OT NPUIIOKEHHON CHUJIBL.
OnbITH, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHHSI CKOJIbKEHHSI OT Beca Teja
U XapaKTepa COMPUKACAIOIINXCS [TOBEPXHOCTEN

3.11 |®usnueckue ABIECHUS B IPUPOJE: IPUMEPDI IBUKEHUS C Pa3IMUHBIMU CKOPOCTAMU
B )KMBOI M HEXXHUBOM MpUpO/Ie, AEHCTBUE CUIIBI TPEHUS B IPUPOE U TEXHUKE

3.12 | TexHuueckue yCTpOHCTBA: TUHAMOMETP, MOALUIMITHUKN

JABJIEHUE TBEPJBIX TEJI, XUAKOCTEN U I"’A30B

4.1 JaBnenue tBepaoro tena. CriocoObl yMEHbIIECHUS U YBEIMUEHUS AaBJICHUS

4.2 JlaBnenue rasa. 3aBUCUMOCTD JJaBJICHUS ra3za oT 00bemMa, TEMIIEPATYpPbl

43 [lepenaua naBieHUs TBEPAbIMU TeJlaMH, KUAKOCTSAMM U razamu. 3akoH Ilackans.
[IHeBMaTHYeCcKHE MAILIMHBI

4.4 3aBUCUMOCTh JaBJIEHUS KMJKOCTU OT TIyOuHBL. ['MapocraTuueckuil mapajiokc.
Coobmaromumecs cocysl. [ uapaBinyeckue MeXaHU3Mbl

4.5 Atmocdepa 3emnn u arMmocdepHoe naBieHue. I[IpHUUMHBI CyIIECTBOBaHHUS
BO3ayIIHOW 00010uku 3emiau. OnbiT Toppuyennau. 3aBUCUMOCTb aTMOC(EpPHOTO
JIaBJICHUSI OT BBICOTHI HaJl YPOBHEM MOPS

4.6 N3mepenue armochepHoro masnenus. [Tpubopsl ans m3mepeHus arMochepHoro
JTaBJICHUS

4.7 JelicTBUe XKUIKOCTHM M ra3a Ha IMOTPY)KEHHOE B HHUX TeJI0. BeITankuBaromias
(apxumenoBa) cuia. 3aK0H Apxumesa

4.8 [InaBanue ten. Bozayxomnnasanue

4.9 [TpakTueckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT oObeMa IMOTPYKEHHOH B
JKUJKOCTh YacTH TeJa.

OmnpeneneHne BBITAIKUBAIOLIEH CUIIBI, JEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUJKOCTB.

IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIbI, JIEHUCTBYIOIIEH HAa TEJIO B
JKUJKOCTH, OT MACCHI TeJA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIBI, AEHCTBYIOLIEH
Ha TeJI0 B JKMJIKOCTH, OT 00beMa MOTPY)KEHHOW B >KMJKOCTb 4YacTU Tela U OT
IIJIOTHOCTHU KUIKOCTH.

KoHncTpynpoBanue apeomeTrpa WM KOHCTPYHPOBAHME JIOAKH U OINPEACICHHUE €€




YACTHOE OBIIEOBPA3OBATEJIBHOE YUYPEXAEHUE «HACTHAS LLIKOJIA LHOAMB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoso) gom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Texn.: +7-812-740-10-88
VHH 7807084185 JInnensust KO CITb Ne 1798 ot 15.04.2016 .

I'Ppy30IIOABEMHOCTH

4.10 |®Dwusnueckue sIBICHUS B MPUPOJIC: BIUSIHUE aTMOC(EPHOTO NABJICHUS HA YKUBOU
OpraHu3M, IJIaBaHHE PHIO

4.11 |TexHuueckue YCTPOWCTBA: COOOINAIOIIMECS COCYABI, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKUI Tpecc, MaHOMETpP, OapoMeTp, BBICOTOMED, MOPIIHEBOW HAcoOC,
apeomeTp

5 PABOTA, MOITHOCTD, SOHEPTI'MA

5.1 Mexanudeckas padbora

5.2 Mexannueckast MOIITHOCTD

53 [IpocThie MexaHU3MBI: pblyar, OJ0K, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecHs
pblyara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJI0KY

5.5 "3os0Toe mpaBmwiIo" MexaHUKH. Ko UITUEHT MOJIE3HOTO JACHCTBUS MEXaHHU3MOB.
[TpocThiec MEXaHU3MBI B OBITY M TEXHUKE

5.6 IToTenunanbHas OHCPIUM TCJia, HOAHATOTO HAA 3emiteit

5.7 Kunerndeckas sHeprus

5.8 [TonHas MexaHuueckas SHEprus. 3aKOH U3MEHEHHS] U COXPaHEHUsI MEXaHUUECKOMN
SHEPrUu

59 [TpakTuyeckue paboTHI:

Omnpenenenne paboOThl CHIIBI TPEHHUsS NPU PABHOMEPHOM JABW)KEHHU Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHS pblyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

N3yuenune 3aK0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUU

5.10 | ®usnyeckue ABICHUS B IPUPOJE: PbIYArd B TEJE YETOBEKA

5.11 |TexHuueckue ycTpoHCTBA: pplyar, MOABMKHBIN U HEMTOABHKHBIM OJIOKHU, HAKJIOHHAs
IUIOCKOCTB, MPOCTBIE MEXAaHU3MBI B OBITY

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOW 00pa30BaTe/ibHOI
NpOrpaMMbl OCHOBHOI'0 0011ero odopasoBanus (8 kiacc)
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Kon [TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON
poBEpsieM MporpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

oro
pe3ynbrarta

1.1 UCII0JIH30BATh MOHATHUS

1.2 pa3inyarh SBJICHUS 1O ONKMCAHWIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIIHNX JaHHOE PU3NYECKOE SIBICHUE

1.3 pacrio3HaBaTh MPOSBICHUE N3YUYECHHBIX (PH3UUECKUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yucie (GU3NYECKHUEe SIBICHUS B MPUPOJE, IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BEICISITh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) PU3NIECKUX SIBICHHH

1.4 OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3UUECKUE SIBICHHS, UCIIONB3Ys (U3UUIECKHE
BEJIMYMHBI, [IPU ONMCAHUM IPABUIBHO TPAKTOBATh (PU3UYECKUHA CMBICI HCIOJIb3yEeMBbIX
BeNIMYMH, O00O3HAUeHWs W EOUHULBI (PU3MYECKUX BEIMYUH, HAXOAUTh (OPMYIHI,
CBSI3bIBAIOILME JAHHYIO (DU3MYECKYIO BEIMYMHY C IPYTUMHU BEIMYMHAMU, CTPOUTDH I'paduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH

1.5 XapaKTCpUu30BaATb CBOMCTBA TCII, (i)I/ISI/I‘IeCKI/Ie SIBJICHHUA U ITPOLECChI, UCITIOJIB3Yyd U3YUCHHBIC
3aKOHBI, IIPpU 3TOM OaBaTb CJIOBCCHYIO (1)0pMyJII/Ip0BKy 3aKOHa M 3alucChIiBaTh €ro
MAaTCMAaTUYCCKOC BbIPAKCHUC

1.6 OOBSICHATH (PU3UUECKUE MPOLECCHl U CBOICTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIIEIACTBEHHbIE CBS3H,
CTPOUTBH O00BsSCHEHHE U3 1 - 2 TOTHYECKUX LIaroB ¢ MOMOIIBIO 1 - 2 N3y4eHHBIX CBOICTBa
(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7 pelaTh pacyeTHbIE 3a/1a4M B 2 - 3 AeMCTBUSI, NCTIONb3YsI 3aKOHBI U (POPMYJIbL, CBSI3bIBAIOIIIHIE
(bu3nUecKre BeITMUMHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3allUChIBATh KPAaTKOE YCIOBUE,
BBISIBJISITH HENOCTATOK JAHHBIX JJIS PElIEHUs 3aJauyd, BBIOMpPATh 3aKOHbI U (OPMYJIBL,
HE0OXO0/IUMBIE [UI €€ pEelIeHUs], IPOBOJUTh pacueThl U CPABHUBATH MOJIyUEHHOE 3HAYECHUE
(bu3nYeCcKOi BETUYUHBI C U3BECTHBIMU JAHHBIMHU

1.8 pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (U3NYECKUX METOJIOB,
UCIIOJIb3YS ONMCAHUE UCCIIENOBAHUS, BBIIEIATh IIPOBEPSAEMOE NPEATIOIO0KEHUE, OLIEHUBATh
MPABUJIBHOCTD MOPSIIKA MPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIbI

1.9 MIPOBOJAMTD OMBITHI IO HAOIIOACHUIO (PU3NYECKUX SBJICHUM MM (PU3MUECKUX CBOWCTB Tell:
(bopMynHupoBaTH MPOBEPsieMbIe MPEAOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py/10BaHus, OMUCHIBATh XO/1 OMbITA U (POPMYITHPOBATH BHIBObI

1.10 BBITIOJIHATDL MPAMBIC U3MEPCHHA C HMCIIOJIB30BAHUCM aHaJIOI'OBBIX HpI/I60pOB n JaTYUKOB
¢u3nuecKkux BEJIWYMH, CpPAaBHUBATh pE3yJNbTaThl HU3MEPEHUH C Yy4eToM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH

1.11 MPOBOJIUTh HCCIICIOBAHNWE 3aBUCHMOCTH OJHOW (PU3WYECKOW BEIUYUHBI OT JIPYyroMl C
MCTIOJIb30BaHUEM MPSMBIX U3MEPEHUIA: TUTAHUPOBATH UCCIIEIOBAHKUE, COOMPATh YCTAHOBKY U
BBITIOJIHSTh HM3MEPEHUs, CJIeAysd TMPEeIOKEHHOMY TIUIaHy, (UKCUPOBATh PE3yJIbTaThl
MOJTy4EHHOW 3aBUCMMOCTH B BHJE TaONMUI[ U rpaduKoOB, JAeTaTh BBIBOILI MO pE3ylbTaTaM
HCCJICTOBAaHUS
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1.12

IPOBOJUTh KOCBEHHBIC H3MEpPEHHUs (U3UUYECKUX BEJIUYMH: IUIAHUPOBATH H3MEPEHUs,
coOuparh 3KCIEPUMEHTAJIbHYI0 YCTAHOBKY, CJIE€Ays IpPEAJOKEHHOM WHCTPYKUMH, U
BBIUHUCIIATH 3HAUECHHE BEITUUMHbI

1.13

co0JIr01aTh MpaBHUJia TEXHUKK O€30IaCHOCTH MpHU paboTe ¢ J1abopaTopHbIM 000PYI0BAHHEM

1.14

XapaKTepU30BaTh IPUHILIMIIBI AEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C
ONOpPOl Ha WX ONMCAHUS, MCIOJB3Ys 3HaHHUA O CBOMCTBaX (PU3UYECKUX SBICHUHA U
HE00X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE IPHOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM, COCTABIIATh CXEMBI JJIEKTPUYECKUX LIETIEH C MOCIEA0BATEIbHBIM
U MapaJuIeIbHBIM COCIMHEHHEM 3JIEMEHTOB, pa3jindas yCIOBHbIE 0003HAUCHHS 3JIEMEHTOB
INEKTPUYECKUX LIeTIEN

1.16

OPUBOIUTH MpPUMEpPbl  (HaXOIUTh HMHPOpPMAIMIO O MpUMepax) MPaKTHUYECKOTro
UCIIOJIb30BaHUA (DU3UYECKUX 3HAHUW B TOBCEIHEBHOM KU3HM JUIsi OOECTICUCHHS
0€30MacHOCTH NP OOpalleHHH ¢ TPUOOpaMU M TEXHHUECKUMHU YCTPOMCTBAMH, COXPAHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOT0 MOBEJCHUS B OKpY Katollel cpelie

OCYIIECTBIISITH MOMCK HHPOpMAIUHU (PU3NUECKOTO coaepKaHus B ceTi IHTepHeT, Ha OCHOBE
UMEIOIIMXCA 3HAHUM W IyTEM CPAaBHEHHUS JIOMOJIHUTEIbHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMaIIKIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBOI MITU MOXKET ObITh HEJJOCTOBEPHOM

1.18

UCMOJIb30BaTh MPHU BBINOJHEHUN YYEOHBIX 3a/JlaHUl Hay4yHO-HOMYJSPHYIO JIUTEPaTypy
(Gu3NYECKOro coJepKaHusl, CIPaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT; BiaaeTh
npreMaMM KOHCIIEKTUPOBaHMS TEKCTa, peoOpa3oBaHus UH(OPMAIMK U3 OJTHOW 3HAKOBOM
CHCTEMBI B IPYTYIO

1.19

co3laBaTb COOCTBEHHbIE IHCbMEHHBIE M KpaTKUE YCTHblE cooOleHus, 0000mas
UHPOPMALIMIO W3 HECKOJIBKMX HCTOYHUKOB (U3NYECKOTO COZIEp)KaHUS, B TOM YHCIE
MyOJIMYHO TIPEICTABIATh PE3YIbTAThl TPOSKTHOW WIIM MCCIIEAOBATEILCKOW NS TETHHOCTH,
IOpU 3TOM TIPaMOTHO MCIIOJIb30BaTh HM3Y4YEHHBIM MOHATHHHBIA ammapaT Kypca (U3UKH,
COIIPOBOKIATh BHICTYIJICHHE TIPE3CHTAIEH

1.20

IpU BBINOJHEHUH YYEOHBIX TIPOEKTOB U HCCIENOBAHUN (PU3MUECKHX IPOILIECCOB
pacrpenesaTe O0S3aHHOCTH B TpYININE B COOTBETCTBUU C IOCTaBIEHHBIMU 33JayaMH,
CJIEIUTH 32 BBHINOJHEHUEM IUIaHA JIEHCTBUI U KOPPEKTUPOBATh €T0, a/IEKBaTHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JEATEIbHOCTb TIPYIIbI, BBICTPAaUBaTh KOMMYHUKATHBHOE
B3aMMOJIeIICTBHE, POSBIISAS TOTOBHOCTD pa3peiiaTh KOHPIUKTHI
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IIpoBepsiemble 3JjieMeHTHI coep:kaHud (8 Kiacc)

Kon Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasznen
a

6 TEIUIOBBIE ABJIEHUA

6.1 OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOECHUSA
BeulectBa. Macca u pasmepbl MoiieKyid. ONBITHI, MOATBEPKIAOLIUE
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU

6.2 Mopenu TBEpAOro, XHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmaeckue u amopdHbIC Tena

6.3 OObsicHEHHE CBOMCTB Ta30B, KUAKOCTEW M TBEPAbIX TEJI Ha OCHOBE
HOJIOXKEHHH MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH

6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

6.5 TennoBoe paclIMpEeHNE U CKATUE

6.6 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS
YaCTHIL

6.7 Buytpennsis sHeprus. CrnocoObl HW3MEHEHMsSI BHYTPEHHEW HHEpruu:

TCILIoNEepeada U COBCPIUICHUC pa6OTH

6.8 Buzel Teruionepenaydn: TEIIONPOBOIHOCTb, KOHBEKIIUS, U3JIyYCHUE

6.9 KonndgecTBo TenaoTHL. Y AeiIbHas TEII0EMKOCTE BEIISCTBA

6.10 TemnooOMeH U TEMJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OaaHca
6.11 [InaBieHne W OTBEpAEBAHUE KPUCTAIUIMYECKUX BEIIECTB. Y IeJIbHAsS

TCIJIOTA IJIaBJICHU A

6.12 [TapooOpazoBanue u koHaeHcamus. Mcmnapenuwe. Kumenue. Y nenbHas
TEIJIOTa TMapooO0pa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KUIICHHS OT
aTMoc(hepHOTro JaBICHHUS

6.13 BnaxuocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
6.15 [Tpunatmne! padboTel TemmoBsix nBurateneit KI1J[ TemmoBoro neurarens.

TerioBble JBUTATENIN U 3a1IUTA OKPYKAIOIICH Cpeb

6.16 3aKOH COXpaHEHHMS U MPEBPALCHUS YHEPTUH B TEIUIOBBIX MPOIIECCAX




6.18
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dusnyeckue sIBICHUSL
B IIPUPO/IC:
HIOBEPXHOCTHOE
HaTAXCHUC U

KalWUIIPHBIC SBICHUS

B IIPUPO/JIC, KPUCTAILIBI

B IIPUPO/IE, U3ITyUCHUE
Connua, 3amMep3anue
BOJIOEMOB, MOPCKHE
Opu3bl; 0Opa3oBaHue
POCBHI, TyMaHa, UHes,

cHera

[TpakTuueckue pabOTHI:

OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM WJIK caxapa.
OnBITH IO HAOJIOICHUIO TEIJIOBOTO PACIIMPEHHSI Ta30B, KHUIAKOCTEH U
TBEPABIX TEJ.

OmnpeneneHue TaBICHUS BO3IyXa B OAJUIOHE IIMPUIIA.

OnbIThl, AEMOHCTPUPYIOLIKME 3aBUCUMOCTH JABJICHHUS BO3J1yXa OT €ro
00beMa U HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rumore3pl JHMHEHHOW 3aBUCHUMOCTH JJIMHBI
KUJKOCTH B TEPMOMETPUUIECKON TPYOKE OT TEMIIEPATYPHI.
Habnronenne w3MeHEHHMs BHYTPEHHEW OHHEPrud Teja B PE3ysbTaTe
TeIIonepe1adn U paboThl BHEITHUX CHIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJIOJHOW M
ropsiyeii BOABI.

OrnpezneneHne KOJAMYECTBA TEIUIOTHI, IOJYYEHHOTO
TEIJI000MEHE C HArpEThIM METAUIMYECKUM ITHIHHAPOM.
Onpenenenne yAeNbHOW TEIJIOEMKOCTH BELIECTBA.
Mpoliecca UCTapeHus.

Ornpeznenenrie OTHOCUTENBHON BIIaKHOCTH BO3yXa.
Ornpenenenne yAeIbHON TEIJIOTH TIaBICHUS JIb/1a

cTOJI0MKA

BOJIOM  TIpH

HccnenoBanue

6.19

TexHuueckrue yCTpOWCTBA: KaNWJUISAPBL, IPUMEPBl HCIOJIb30BaHUS
KPHUCTAJJIOB, KUJIKOCTHBI TEPMOMETp, NAaTUYUK TEMIIEPATYPHI, TEPMOC,
CHCTEMAa OTOIUIEHHUS JIOMOB, THUIPOMETPBI, IICUXPOMETpP, NapoBas
TypOWHa, IBUTATENIh BHYTPEHHETO CTOPAHMSI
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OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnekTpusanus Ten. [[Ba posia aIeKTpUIeCKuX 3apsiioB

7.2 B3auMopeiicTBue 3apspkeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTH CHUTBI
B3aMMOJICHCTBUS 3apSKEHHBIX TEJl OT BEIUUMHBI 3apSA0B U PACCTOSIHUS
MEXy TeJIaMH)

7.3 DnekTpruyeckoe noje. HanpsykeHHOCTh 3JeKTprudecKoro noJjst. [Ipunuun
CYNEPIO3ULNU JIEKTPUUECKUX M0JIEH (HAa KAYECTBEHHOM YPOBHE)

7.4 Hocurenu snexkTpuyeckux 3apsiaoB. ODJIEMEHTapHbIA 3IEKTPUUYECKUI
3apsia. Ctpoenue aroma. [I[pOBOAHUKY U TUAJIEKTPUKH

7.5 3aKOH COXpaHEHHsI STEKTPUUECKOTO 3apsiia

7.6 DJIEKTPUUECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JICKTPUUYECKOTO TOKA.
HcTOYHUKY TOCTOSTHHOTO TOKA

7.7 JIeicTBHS AJIEKTPUYECKOTO TOKA (TEIJIOBOE, XMMHUECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax

7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTpUYECKOe HaIpsHKEHHUE

7.9 ConpoTusieHne NPOBOJHUKA. Y IEIbHOE CONTPOTUBIIEHUE BEILIECTBA

7.10 3akon Oma aJ1g y4acTka 1enu

7.11 ITocnenoBarenbHOE U NapalIEIbHOE COEIUHEHUE IPOBOIHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTpUUECKOro ToKa. 3akoH Jlkoyins-Jlenna

7.13 DNeKTpUYecKue enu U NOTPEOUTENH JIEKTPUUECKON dHEPTruu B OBITY.
KopoTkoe 3ambikaHue

7.14 ITocTosaaBIe MarauTHL. B3anMonelcTBrEe MOCTOSHHBIX MAarHUTOB

7.15 MarauTtHOe noie. MarauTHoe nmojie 3eMIH U eTo 3HadeHUe I KU3HHU
Ha 3emiie

7.16 OneiT Opcrena. MarHuTHoe Mose 3JIeKTPUIecKoro Toka. IIpumenenune
AIIEKTPOMAarHuTOB B TEXHUKE

7.17 JleiicTBrE MarHUTHOT'O TIOJISl HA TPOBOJAHUK C TOKOM. DJIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa. Vcronb30BaHue 3JIeKTpoiBUraTeNiell B TEXHUUECKUX
YCTpPOMCTBAX U Ha TPAHCIOPTE

7.18 Oneitel @apazest. SIBiaeHHe 30€KTpOMarHUTHOM MHAYKUMU. [IpaBumiio
Jlenna




YACTHOE OBIIEOBPA3OBATEJIBHOE YUYPEXAEHUE «HACTHAS LLIKOJIA LHOAMB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoso) gom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Texn.: +7-812-740-10-88
WHH 7807084185 JInnensust KO CITb Ne 1798 ot 15.04.2016 .

7.19 OnektporeHeparop. CrnocoObl MOTYyYEHUS JJICKTPUYECKOW DHEPTHUHU.
DNEKTPOCTAaHIIMU Ha BO30OOHOBIISIEMBIX UICTOYHUKAX SHEPTUU

7.20 [TpakTuyeckue pabOTHI:
OnpIThl 1O HAONIOACHUIO DJEKTPU3ALUM Tell HWHAYKIMEW U MpHU
COIPUKOCHOBEHUH.
HccnenoBanue IEHCTBHUS SJIEKTPUYECKOTO TMOJST HA TMPOBOJHUKH U
JUDJIEKTPUKU.

CO6opka u mpoBepka pabOThl MEKTPUUECKON LM MOCTOSIHHOTO TOKa.
W3mepeHue U peryJiupoBaHUe CUIIbI TOKA.

H3mepeHue U peryInpoBaHue HaIIPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, WIYLIETO YEpE3 PE3UCTOpP, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAAU IIONEPEYHOrO
CEYEHHUs U MaTepuaia.

IIpoBepka mpaBuia CIOXKEHUS HAIPSDKEHUH INPU IOCIEN0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia s CWIbl TOKA NPU NApauIeIbHOM COECIUHEHUU
PE3UCTOPOB.

Onpenenenue paboThI AIEKTPUUYECKOTO TOKA, UAYILETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU 3JIEKTPUYECKOIO TOKA, BBIIEISIEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYLIETO Yepe3 JIAMIIOUKY, OT
HaNpsDKEHUS Ha HEH.

Onpenenenne KIIJ] narpesarernsi.

HccnenoBanre MarHUTHOTO B3aMMOZEHCTBHSI IOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHUTHOIO TOJIi MOCTOSHHBIX MAarHUTOB TpU  UX
00BbEeIMHEHNH U pa3/ieTIeHUH.

HccenenoBanue neMcTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITBI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aMMOZECHCTBUS
KAaTyIIKKM C TOKOM M MarHuTa OT CHMJIbl TOKA M HAalpaBlIeHUS TOKa B
KaTyILKe.

W3ydeHue aefcTBUsI MAarHUTHOTO IOJI HA TIPOBOJIHUK C TOKOM.
KoHcTpyupoBanue u u3ydeHue padoThl SJIEKTPOABUraTeNs.

N3mepenne KII/] a5ekTpoaBrUraTenbHON YCTaHOBKH.

OnpITBl 1O MCCIEAOBAHUIO SBJIEHUS DJIEKTPOMATHUTHOW WHIYKIUU:
UCCJIEIOBaHNE M3MEHEHUI 3HAYeHHWs W HalpaBlIeHUs MHIYKIIMOHHOTO
TOKa
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7.21 duznyueckue SBJICHHS B IPUPO/IE: JISKTPUUSCKUE SIBJICHHS B aTMOchepe,
AIIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE MoJie 3eMiIu, Apeid
MOJIFOCOB, POJb MArHUTHOTO TMOJS JUIsl JKM3HM Ha 3emJe, MOJSpHOe

CHUSIHHE
7.22 TexHuyeckne YCTPOMCTBA: AIEKTPOCKOI, aMIIEPMETP, BOJBTMETD,
peocTar, CUYETYHK ODIIEKTPHUECKOW ODHEPTUH, SIEKTPOOCBETUTEIHLHBIC
npudopsl, HarpeBaTeNIbHbIE JIEKTPONPUOOPHI (mpumepsl),

QJICKTPHUYCCKUC TMPECAOXPAHUTCIIN, DJICKTPOMArHUT, JSJICKTPOABUTATCIIb
MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA
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IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI 00pa30BaTe/IbHOI IPOrPaMMbl OCHOBHOT'0 0011ero odpasosanus (9 kiacc)

Kon [IpoBepsiembie MpeaMeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus
poBepsieM
oro
pe3ynbrara
1.1 HCII0JIH30BaTh NU3yUYEHHBIC TIOHATHS
1.2 pa3nuyaTth SBJICHUS 10 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX JaHHOE (DU3HUECKOE
sIBJICHUE
1.3 pacro3HaBaTh NPOSBICHUEC M3YYCHHBIX (PHU3MYECKHUX SIBJICHUH B OKPYKAIOIIEM MHPE, B TOM 4YHCIEe (DU3UYECKHE SIBICHUS B
MIPUPOJIE, IPU 3TOM MEPEBOUTH MPAKTUUECKYIO 3a7]a4y B yUeOHYIO0, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX
SIBJICHUU
1.4 OIKCHIBATh U3YYEHHBIE CBOWCTBA Tel M (U3MUYECKUE SBICHUS, UCTIONB3YS (DPM3MUECKUE BETUYMHBI, PU OMHCAHUU MPABUIHHO

TPAKTOBATh PU3UICCKHUI CMBICIT MCTIOJIb3YEMBIX BETMUNH, 0003HAYCHUS U €IUHUIIBI (PH3NICCKUX BEITUIHH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JaHHYI0 (U3NYECKYIO BEIHUYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH TpaQUKH H3YYEHHBIX 3aBUCHMOCTEH
(hbUBUYECKUX BEITUYUH

1.5 XapaKTCPU30BaTh CBOMCTBaA TCI, (i)mnqecm/le SABJICHUA Y TPOLECChI, UCITOJIB3YA U3YUCHHBIC 3aKOHBI, ITIPU 3TOM AaBaTbhb CIIOBECHYIO
(l)OpMy.TII/IpOBKy 3aKOHa U 3allMCbIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC

1.6 OOBSICHATh (PU3MUECKUE MPOIECChl UM CBOICTBAa TeN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUH NPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2 - 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 - 3
M3YyUYEHHBIX CBOMCTBA (U3NUECKUX SABJICHUN, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7 pemaTh pacueTHbIe 3a/1a4M (ONMUPAIOIIUECS Ha CUCTEMY U3 2 - 3 ypaBHEHMI), UCHOJb3Ys 3aKOHBI U (hOPMYJIbI, CBSI3BIBAIOIINE
¢u3nuecKkrue BEMMYHMHBI: Ha OCHOBE aHAlIM3a YCIOBHS 3a/ladM 3allMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOLIUE WM
M30BITOYHBIC JIaHHBIE, BBIOMPATh 3aKOHBI U (OPMYINbI, HEOOXOAWMBIE AJS pEIIeHHs,, MPOBOJUTH pacyeTbl U OLIEHUBATh
PEATMCTUYHOCTh MOTYYEHHOTO 3HAYEHUS] PU3NYECKON BETMUHUHBI
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1.8

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOILIU (PU3NYECKUX METOJIOB, HCIIOIb3ys OMHCAHHUE WCCIIENOBaHUS,
BBIJICJISITH TPOBEPSIEMOE TMPEIOJIONKEHUE, OIEHUBATH MPABUILHOCTH IMOPSAKA MPOBEICHUS MCCICIOBAHMS, J€laTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOACHUN U OIBITOB

1.9

MIPOBOJIUTH OTBITHI 10 HAOIIOACHHUIO (PU3NYECKHX SIBICHUH WK (PU3NIECKUX CBOMCTB TEI: CAMOCTOSITEILHO COOMPATh YCTAaHOBKY
13 U30bITOYHOr0 HAabOpa 000PYI0BaHMS, OMUCHIBATH XOJ OIBITA U €r0 Pe3yIbTaThl, HOPMYIHPOBATH BHIBOIBI

1.10

MIPOBOJIUTH TPU HEOOXOIUMOCTH CEPHIO TPSMBIX U3MEPEHUH, ONpeIeNisisi CpeHEe 3HAYCHUE U3MEPSIeMOM BETUMYMHBI ((POKYCHOE
paccTosiHue COOMPArOIIEeH JIMH3BI), 000CHOBBIBATH BEIOOP CIIOCO0a M3MEPEHHSI (M3MEPUTEIILHOTO MPUOopa)

IMPOBOAWUTL HCCICOAOBAHNC 3aBHCUMOCTECH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH C MCIIOJIb30BAHUECM IIPAMBIX H3MepeHHﬁI IJIAaHUPOBATH
HCCICOOBAHUEC, CaMOCTOATCIBHO CO6I/IpaTI> YCTAaHOBKY, (1)I/IKCI/IpOBaTb PE3YyJIbTAThI HOHy‘IGHHOﬁ 3daBUCHUMOCTH (I)I/I3I/I‘IGCKI/IX
BCJIIMYHH B BUJC Ta6JII/IH u Fpa(bI/IKOB, ACJIaTh BBIBOALI IO PE3yjIbTaTaM HCCICAOBAHNA

1.12

IIpOBOAUTb KOCBCHHBLIC U3MCPCHU A (1)I/IBI/I‘leCKI/IX BCJIIMYHUH: ITNIAHUPOBATb U3MCPCHUA, CO6I/IpaTb IKCIICPUMCHTAJIBHYIO YCTAHOBKY
W BBIIIOJIHATE U3MCPCHUSA, CIICAYS HpGI[JIO)K@HHOfI HHCTPYKIUHU, BBIYHUCIATL 3HAYCHNUEC BCIVMYHUHBI 1 aHAJIM3UPOBATH MMOJTYYCHHBIC
PE3YIbTATHI C YUCTOM SaHaHHOﬁ MMOTpCIIHOCTH I/IBMepeHI/Iﬁ

1.13

co0Jro1aTh MpaBMiIa TEXHUKK O€30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pYI0BAHUEM

1.14

pasnuyaTh OCHOBHBIE MTPU3HAKU U3YyYEHHBIX (PM3MYECKUX MOJEINICH: MaTepHalibHas TOUKa, a0COIIFOTHO TBEPIOE TEI0, TOUCUHBIH
HWCTOYHHUK CBETA, JIy4, TOHKas JINH3a, [JIAHETApHAsi MOJENIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOTO s/1pa

1.15

XapaKTepu30BaTh MPUHLMUIIBI AEWCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM Ha MX ONMHUCAHUS, UCTIONb3YS
3HAHUA O CBOMCTBAX (PM3UYECKUX SBJIECHUI U HE0OX0uMBbIe (PHU3MUECKHE 3aKOHOMEPHOCTH

1.16

HCIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHUX YCTPOMCTB, H3MEPUTENIbHBIX MPHUOOPOB U
TEXHOJIOTHYECKUX MPOLIECCOB MIPU PELICHUH Y4eOHO-TPAKTHUECKUX 33]a4, ONTHYECKUE CXEMBI JJIsl HOCTPOCHUS N300pakeHHi B
IUIOCKOM 3€pKaJie ¥ COOMPAOLIEH JTHH3e
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1.17

MPUBOJUTL MPUMEPHl (HAXOAUTH HHPOPMAIMIO O MpUMEpax) IPAKTHUYECKOrO HCIONb30BaHUsS (U3UYECKUX 3HAHUN B
MOBCEHEBHON KM3HM Ui OOecredeHus 0e30MacHOCTH NpU OOpalleHHH C NPUOOpaMU M TEXHHYECKHMH YCTPOHCTBAaMH,
COXPaHEHHUS 3/I0POBbS U COOJIIO/ICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKPY>KalolIeil cpese

1.18

OCYIIECTBIATH MOMCK MHpOpManUU (U3HMUECKOro coiepkaHusi B ceTu MHTepHET, caMOCTOATENbHO (HOPMYIHPYsI MOUCKOBBIN
3alpoc, HAXOJQUTh IIyTH OINpPENEeIeHUuss JOCTOBEPHOCTH IOJYyYEHHOH HH(OpManuu Ha OCHOBE MMEIOLIMXCS 3HAHUM H
JIOTIOJIHUTEIbHBIX UCTOYHUKOB

1.19

MCIIOJIB30BATh MPH BBIMOJHEHUH Y4eOHBIX 3alaHI HAYYHO-TIOMYIISIPHYIO JINTEPATYPy (PU3HUUECKOTO COAep KaHusl, CIPABOYHBIC
MaTepHasl, pecypchl cetd MHTepHeT; BiaieTh NpueMaMy KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMALUU U3 OHON
3HaKOBOM CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE MH(OPMAIMH U3 HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO
coJiepKaHusl, MMyOJUYHO IPEICTaBISATh PE3YJAbTaThl MIPOEKTHOM WM HCCIIEI0BATENbCKON JAEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCIOJIb30BaTh N3YUYEHHBIN NOHATUIHBIN anmapar nu3ydyaeMoro pasziena GU3UKU U CONPOBOXK/AATh BBICTYIIJICHUE MTPE3EHTALEN ¢
y4eTOM 0COOEHHOCTEH ayJUTOPHH CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIIENOBAHMM (DM3MYECKUX TPOILIECCOB paCIpeAesiaTh OOS3aHHOCTH B TPyIIE B
COOTBETCTBUM C IOCTABJICHHBIMU 3aJayaMHU, CIICIUTHh 3a BBIINOJHEHUEM IUIAHA JEUCTBUUA U KOPPEKTUPOBATH €ro, aJ€KBATHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEILHOCTh TPYIIIbI, BBICTpAaMBAaTh KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, MPOSBISA
TOTOBHOCTB pa3peniaTh KOHPIUKTHI
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IIpoBepsiemble 3JieMeHTBI coep:kaHus (9 Kiacc)

Kon Kon [IpoBepsieMble 251€MEHTHI COAEPKaHUS
paszen |3aeMeHTa
a
8 MEXAHUWUYECKUE SBJIEHUA

8.1 Mexanunueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema oTcyera

8.2 OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBHXKCHHS

8.3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE

8.4 HepaBaomepHoe npsMonnHeliHoe qBuxenne. CpeHsst 1 MTHOBEHHAs! CKOPOCTh Tella
IIPY HEPABHOMEPHOM JIBHKCHHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKEHUE

8.6 CBoboanoe majgenue. OnbiTel ["anues

8.7 PaBHOMepHOE BIKEHUE 110 OKpYyKHOCTHU. [lepuon u yactora oOpamenus. Jlnneitnas
U yIiioBasi cKopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe

8.8 [TepBeriit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 | Tperuii 3akoH HproToHa

8.11 |IIpuHLIHKI CynIepHO3ULIMH CUIT

8.12 | Cuna ynpyroctu. 3akoH ['yka

8.13  |Cuna TpeHus: cuiia TPEHUs CKOJIBKEHUs, CUjla TPEHUS MTOKOs, APYTHe BUIAbI TPEHUS

8.14 | Cuna TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO MaIeHUS

8.15 | IBmxenue mianer Bokpyr Connua. [lepBast kocmudeckas ckopocTs. HeBecomocTs 1
neperpy3Ku

8.16 |PaBHOBecue MaTepuaabHON TOUKH. AOCOIIOTHO TBEPIOE TEIIO

8.17 | PaBHOBecue TBEpJIOrO TeJa C 3aKPEIICHHON OChIO BpalieHus. MoMeHT cuiibl. LleHTp
TSKECTH

8.18 |Mmnynsc Tena. U3menenne ummynbca. UMnynbe cuiisl
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8.19  |3akoH coxpaHeHUs1 UMITYyJIbCa

8.20 PeakTuBHOE IBUXKEHUE

8.21 |Mexanuueckas paboTa U MOLUTHOCTb

8.22 | Pabora cui TsKEeCTH, yIpYyrocTy, TpeHusi. CBA3b 3HEPTUU U pabOThI

8.23 [ToTeHimanbHas SHEPrust TeJa, MOJHITOrO HaJl TOBEPXHOCTHIO 3eMITH

8.24  |lloreHumanbHast SHEPTUs CKATOU MPYKUHBI

8.25 |Kuneruueckas sHeprus. Teopema 0 KUHETUUYECKON YHEPTUU

8.26 | 3aKkoH coxpaHEHUs MEXaHUUYECKOI 3HEepPIrun

8.27 |IIpakTuyeckue pabOTHI:

OmnpezneneHue cpeiHell CKOPOCTHU CKOJIBXKEHUs! OpycKa WIN JIBUKEHHUs IIapuKa 10
HAKJIOHHOM INIOCKOCTH.

OnpezneneHue ycKOpeHHs Tella MPHU PaBHOYCKOPEHHOM JIBUKEHHUU O HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU

IIpU PaBHOYCKOPEHHOM JIBJKEHUU 0€3 Ha4aIbHON CKOPOCTH.

[TpoBepka rumore3bl: €clud MPU PABHOYCKOPEHHOM JBIKEHMM Oe€3 HadalbHOU
CKOPOCTM TYTH OTHOCATCS KakK pSJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
IPOMEXYTKH BPEMEHHU OJMHAKOBBI.

WccnenoBanue 3aBUCHUMOCTH CHIJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMaJbHOI'O
JTaBJICHUSL.

Omnpenenenne korppuueHTa TPEHUS CKOJIBKECHHUSL.

OnpeneneHue )KeCTKOCTU MPYKUHBI.

Omnpenenenne paboOThl CHIIBI TPEHUS IPU PaBHOMEPHOM JIBUJKEHUHU Tella 110
TOPU30HTAILHONW MOBEPXHOCTH.

Omnpenenenne pabOTbl CHIIBI YIPYTOCTH IMpPH TMOABEME I'py3a C HCHOJIb30BAaHUEM
HEMOABMKHOTO U TOABHKHOTO OJIOKOB

8.28 dusnueckue BJICHUS B npupoac: NpHUJIMBBI U OTJIMBBI, ABUKCHUC INIAHCT ConHeyHoH
CUCTEMBI, PCAKTUBHOC IBUKCHHUEC XUBBIX OPraHU3MOB
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8.29

TexHuueckue yCTpOMCTBA: CHUAOMETP, JAaTYUKHU IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHS, PAKETHI

9 MEXAHUYECKUNE KOJIEBAHUA 1 BOJIHBI

9.1 Konebarenbnoe paBuxkenne. OCHOBHBIE XapakTEPUCTUKU KOJCOAHWIA: TMEpUOI,
4acToTa, aMILIUTyAa

9.2 Maremarnueckuii W IPYKHHHBIA MasTHUKMU. [IpeBpamieHue dSHepruv Ipu
K0J1e0aTeIbHOM JABMXKEHUU

93 3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

9.4 Mexanuueckue BoJiHbl. CBOMCTBAa MeXaHW4YecKuX BOJIH. [IpofoapHbIe U monepeyHbie
BOJHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHndyecKue BOJIHBI B
TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTh U BbICcOTa 3BYyKa. OTpakeHHE 3ByKa

9.6 WNHuppa3Byk u ynpTpa3Byk

9.7 [TpakTuyeckue paboOTHI:
Omnpenenenye 4acToThl U Ieproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenue 4acTOThl U Meproia KoieOaHui Mpy>KUHHOTO MasiTHUKA
HccnenoBanue 3aBUCHMOCTH Nepuojia KoieOaHUil MOJBEIIEHHOIO K HUTH TIpy3a OT
JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MepHo/a KosieOaHuil MPy>KMHHOTO MasiTHUKA OT MacChl
rpysa.
[IpoBepka HE3aBHCHUMOCTH TEepHOa KOJeOaHUi rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a M *KEeCTKOCTH MPYKUHBL. M3Mepenne yckopeHus cBOOOTHOTO NaieHUs

9.8 ®uznyecKue SBICHUS B IPUPOJE: BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MJIETPSACEHUE,
ceiicMHuYecKHe BOJIHBI, IIyHaMH, 3X0

9.9 TexHUuyecKkue yCTpoHCTBA: 3XO0JIOT, UCIIOJIb30BAHKE YIBTPa3BYyKa B ObITY U TEXHUKE

10 | DJIEKTPOMATHUTHOE I1OJIE 1 DJIEKTPOMATHUTHBIE BOJIHBI

10.1

DNeKTpOMarHuTHOE ToJIE. ONEeKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH
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10.2  |IIkana 3J1eKTPOMarHUTHBIX BOJH

10.3 | DnekTpomaruuTHas npupoja ceera. CKopocTh cBeTa. BojiHOBBIE CBOICTBA CBETA

10.4  |IIpakTuueckue paboOTHI:
N3y4yeHnue cBOWCTB JIEKTPOMArHUTHBIX BOJH C TOMOIIHI0 MOOMIIBHOTO TeseoHa

10.5 ®dusnyeckue ABJICHUS B IPUPOAE: OHOJOTMYECKOE JCHCTBHE BHUIUMOTO,
yIBTPapUOIETOBOTO U PEHTITCHOBCKOTO U3ITyYCHUI

10.6 | TexHuueckue yCTPOMCTBA: UCIIOJIb30BAHUE JIEKTPOMATHUTHBIX BOJH JJII COTOBOM
CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1  |JlyueBas mozenb cBeTa. MIcTOuHMKH CBeTa

11.2  |I[IpsmonuHEHOE pacpoCTpaHEHHE CBETA

11.3  |Otpaxenue cera. [lmockoe 3epkaiio. 3aKOH OTpaKEHHsI CBETA

11.4 |I[Ipenomnenue cBera. 3aKoH mperoMieHus cBera. [lonmHoe BHYyTpeHHEe OTpakeHue
cBeTa

11.5 |JIunza. Xon aydeid B IMH3E

11.6  |Onruueckas cucrema poToanmnapaTa, MUKPOCKOIIA U TEJIECKOMa

11.7 I'ma3 kak onrtuyeckas cucreMa. BHI/ISOPYKOCTB " NAJIbHO30PKOCTH

11.8 |Pa3noxxenue Genoro csera B cnekTp. OnbiTel HetoToHa. CloXkeHHe CHEKTpabHBIX
uBeToB. Jlucnepcus cBera

11.9 |IIpakTuueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHUsSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
W3ydenune xapakTepUCTHK U300paKeHUs IPEMETa B IIIOCKOM 3€pKaje.
HccnenoBanue 3aBUCHMOCTH yTJIa TIPEITOMIICHHUS CBETOBOTO JIy4a OT yTJia IMaJeHHus Ha
rpaHuLe "BO31yX - CTEKJIO".

[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUIIBI COOMpArOIeit TUH3BI.
OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnBITEL IO BOCIPHATHIO IBETA TPEIMETOB NMPH WX HAOIIOJACHUU Yepe3 I[BETOBBIC
GUIBTPHI

11.10 | ®usnueckue siBieHus B npupojie: 3atMenus ConHna v JIyHsl, BETa TeJ, ONTUYECKUE
sBreHus: B atMocepe (1BeT Heba, pedpakims, paayra, MUPax)

11.11 | TexHuueckue yCTpOWCTBA: OUYKH, IEPUCKOI, (hoTOANmapar, ONTHIECKUE CBETOBOIbI
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12 |KBAHTOBBIE ABJIEHUA

12.1 | Onbrtel Pe3epdopaa u muranerapuas Moaenb atroMa. Mojens atoma bopa

12.2  |Hcnyckanue u norioieHue ceera atoMoM. KBanTel. JInHeluaTsie CIEKTPhI

12.3  |PammoaktuBHOCTB. Anba-, 6eTa- U raMMa-u3my4eHHs

12.4  |Crpoenue atomHOrO szpa. HykionHnas mozaens aToMHOro siapa. M30Tomnsl

12.5 PannoaktuBHble npeBpaienus. [lepuoa nonypacnanga aToMHBIX siiep

12.6 | AnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsI0BOT0 U MacCOBOTO YUCEI

12.7 | DOueprus cBsi3u aTOMHBIX si7iep. CBA3b Macchl U SHEPTUU

12.8 | Peakiuu cunTesa u aenenus saep. Mcrounnku sneprun ConHIA U 3BE3]]

12.9  |Snepnas snepreruka. [{eficTBue pagMOAKTUBHBIX U31yYEHUIN HA )KUBbIE OPTAHU3MBbI

12.10 |IIpakTyeckue pabOTHI:

Habumroienre CrulonHbIX U TMHEWYaThIX CIIEKTPOB U3ITYYECHHUS.

HccnenoBanue TPEKOB: M3MEpPEHUE SHEPTUU YACTHUIBI MO TOPMO3HOMY MYyTH (IO
¢dororpadusm).

W3mepeHne paanoakTUBHOTO GhoHA

12.11 | ®usuyeckue sBICHUS B IPUPOJIE: €CTECTBEHHBIN PaIMOAKTUBHBINA (POH, KOCMUYECKHE
Jy4d,  paAMOAKTHBHOE  M3JIy4eHHE  MPUPOAHBIX  MHUHEpAJIOB,  JIEHWCTBHE
PalMOAaKTUBHBIX M3JIy4€HUI HAa OPraHU3M YeloBeKa

12.12 | TexHuyeckue YCTpPOMCTBA: CHEKTPOCKON, HWHAWBHUIYaJbHBIM [O3UMETp, Kamepa
Bunbscona

IIpoBepsiemblie Ha OI'D no ¢u3uke TPeOOBAHMS K Pe3yJIbTATAM 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI0 00111er0 00pa30BaHMs

Kon [IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM 0a30BOr0 YPOBHS OCBOSHHS
IIPOBEPSIEM | OCHOBHOM 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanust Ha ocHoBe PI'OC
oro
TpeboBaHU
o
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ITonnmanue ponu (GpU3MKK B HAYYHOM KapTHHE MHpa;

c(OPMHPOBAHHOCTh 0a30BbIX NPEACTABICHUNH O 3aKOHOMEPHOH CBSI3M M IO3HABAEMOCTHU
SBJICHUH NPUPOJIBI, O PO IKCIEPUMEHTA B (U3UKE, O CHCTeMOoOpa3yrole posin GpU3nKu B
Pa3BUTHHU €CTCCTBCHHBIX HAYK, TCXHUKU U TCXHOJIOI‘I/Iﬁ, 00 3BOJIFOIINH (1)I/ISI/II-ICCKI/IX 3HAaHUH U
UX pOJIM B IEJIOCTHOW €CTECTBEHHOHAyYyHOW KapTUHE MHpa, O BKJIAJE POCCUHCKUX H
3apyOeKHBIX YUYEHBIX-(DU3MKOB B PAa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpA, pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUsA O BHJAX MaTepuu (BELIECTBO M IOJE), O JABMXKEHUHM KakK CIOCOOE CYIIEeCTBOBAHUS
MaTepuH, 00 aTOMHO-MOJIEKYJIIPHON TEOPHH CTPOCHHS BEIIECTBA, O (PU3NUYECKOH CYIIHOCTH
SBJICHUH IPUPOBI (MEXAHUYECKUX, TEIUIOBBIX, JJICKTPOMArHUTHBIX U KBAHTOBBIX );

YMEHHUE pPa3IM4aTh SBJICHUS 10 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JI€MOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UYECKUX SIBICHUN B OKPY’KAIOILLEM MHUPE,
BBIJIEJISAS UX CYLECTBEHHbIE CBOMCTBA (IPU3HAKHU)

Brnanenne ocHOBaMM NOHATUIHOIO ammapaTa M CHMBOJHMYECKOTO f3bIKa (QU3MKU U
MCTIOJIb30BAHUE UX JUIS pEIICHHs YUeOHBIX 3a7ad;

YMEHHUE XapaKTepU30BaThb CBOMCTBAa Telsl, (U3MYECKHUE SBICHUS M IPOLECCHI, HCHOIb3Ys
(byHIaMEeHTAIbHBIC M SMIUPUIECKUE 3aKOHBI

VYMeHue onuceBaTh HN3YUCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘~ICCKI/IC SABJICHUS, UCIIOJIB3YsL (1)I/I3I/I'-ICCKI/I€
BCINYHHBI

Brnagenne ocHOBaMM METOMOB HAyYHOTO TIIO3HAHHMS C YYETOM COOJIIONCHHS MPaBHII
6e30macHoro Tpyaa:

HaOMoIcHNEe (DU3MUSCKHUX SBJICHHU: YMEHHE CAMOCTOSTEIBHO COOMPATh SKCIIEPUMEHTATHHYIO
YCTaHOBKY M3 JIaHHOTO HaOopa o0OpyJOBaHHs 10 WHCTPYKIIMH, OMUCHIBATH XOJ OIBITA M
3aIChIBATh €T0 Pe3yIbTaThl, (OPMYITHPOBATH BBIBOJIBL;

IMPOBCACHUC MTPAMBIX W KOCBCHHBIX I/I3M€p€HI/II\/JI (1)I/ISI/I‘ICCKI/IX BCJIIMYMH: YMCHHUC IIJIaHUPOBATH
U3MEPEHHs, CAMOCTOSATENIFHO COOMpaTh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIIHH,
BBIUYUCIIATh 3HAUCHHWEC BCJIMYMHBI W aHAJIU3HUPOBATH IIOJYYCHHBIC PE3YIIbTATBI C YYCTOM
3aJJaHHOM MOTPEIIHOCTH PE3YJIETATOB N3MEPEHHIA;

MPOBEJICHUE HECIOXKHBIX IKCIEPUMEHTAIBHBIX HCCIICIOBAHUN; CaAMOCTOSITENIBHO COOMpPAThH
IKCTIEPUMEHTAIBHYIO YCTAHOBKY M TIPOBOJUTH MCCIEAOBAHHUE 110 WHCTPYKIMHU, MTPEACTABIISATH
MOJIYUYCHHBIC 3aBHUCUMOCTHU (1)I/I3I/I'-I€CKI/IX BCJIMYHMH B BHUJIC Ta6J'II/III nu l"pa(l)I/IKOB, YUUTBIBATH
MOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHHS

[Tonnmanue xapakTepHbIX CBOMCTB (U3NYECKUX MoOjeNell (MaTepuaabHas TOUYKa, aOCOIIOTHO
TBEPIOE TEJIO, MOJAECIN CTPOCHUS a30B, KUIKOCTEH U TBEPABIX TeJ, IUIAHETApHAas MOJEIb
aToMa, HYKJOHHas MOJIeJb aTOMHOIO SiApa) U yMEHHE MNPUMEHATh HX AN OOBSCHEHHS
(U3NYECKUX MPOLIECCOB

VYMenue oOBICHATH (I)I/IBI/I‘-ICCKI/IC mponeccol U CBOMCTBaA TCJI, B TOM YHUCJIIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ MMPAaKTUKO-OPUCHTUPOBAHHOI'O XapakKTepa, B YaCTHOCTHU, BBIABIATL MMPUYUHHO-
CJICACTBCHHLIC CBA3U U CTPOUTH 00BSICHEHHE C OHOpOf/'I Ha U3Y4YCHHBIC CBONCTBa (1)H31/II-IGCKI/IX
ﬂBHCHHfI, (1)I/ISI/ILIQCKI/IG 3aKOHBI, 3aKOHOMCPHOCTHU 1 MOJCIN
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YMeHue pemiath pacueTHble 3a7auu (Ha 0aze 2 - 3 ypaBHEHHIN ), UCTIOIb3Yys 3aKOHBI U (OPMYIIHI,
CBSI3bIBAOIIME (PU3NYECKHUE BEIMUYMHBI, B YACTHOCTH, 3alIMCHIBATh KPATKOE YCJIOBUE 3aJauH,
BBISIBJISITH HEAOCTAIOINIME JIaHHBIC, BBHIOMpATh 3aKOHBI M (OPMYJIbl, HEOOXOIUMBIE IS €€
pElIeHNs, HCIIOJIb30BaTh CIPAaBOYHBIE JaHHbIE, IPOBOAMTH pACUYETHl U  OLIEHUBATh
PEATUCTUYHOCTh TOJYYEHHOTO 3HAueHUs (U3NYECKOM BEIMYMHBI; YMEHHE OIpPEAEsiTh
pa3MepHOCTh (PU3UUECKON BETHMUUHBI, TOJYYCHHOH MPHU PEIICHUH 3a/1a41

YMeHHe XapaKTepHU30BaThb INPUHLUIIBI JCHCTBUS TEXHUUYECKUX YCTPOWCTB, B TOM YHUCIE
OBITOBBIX NPUOOPOB, M IMPOMBIIUIEHHBIX TEXHOJOTHYECKUX IPOLECCOB IO UX OMNMCAHUIO,
UCTOJNB3ys 3HAHMA O CBOMCTBaX (PHM3MUECKUX SBICHUH U HE0OXoauMble (U3NYECKHE
3aKOHOMEPHOCTHU

10

YMeHue HCIoNb30BaTh 3HAaHUS O (U3NYECKUX SBICHUSX B TIOBCETHEBHOM KU3HU IS
obecriedeHrs: 0€30MaCHOCTH TPU OOpPANICHWH C OBITOBBIMH NPUOOpPaMH W TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHHS 3[I0POBBS U COOIIOJECHUS HOPM SKOJOTHYECKOTrO MOBEACHUS B
OKpY)XarolIlel cpene; MOHUMaHWE HEOOXOTUMOCTH TPHUMEHCHUS JIOCTIKEHUN (U3HKH U
TEXHOJIOTUH JIJIs1 palliOHAILHOTO MPUPOAONOIE30BAHUS

11

OmnbIT noucka, npeodpazoBaHus U NpecTaBiIeHUs HHPOpMaLUK (U3NYECKOTO COEpKaHUs C
HCI0JIb30BaHNEM MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUI;

YMEHHE OLICHUBATh JOCTOBEPHOCTH MOTYYCHHON HH(POPMAIIUN Ha OCHOBE UMEIOIINXCS 3HAHUIN
U JI0IIOJIHUTENbHBIX HCTOYHUKOB;

YMEHHE HCII0JIb30BaTh MPH BBINOJIHEHUN YUECOHBIX 3aJJaHH HayYHO-TIOMYJISIPHYIO JIUTEPATYpPyY
(bU3NIECKOTO Co/IepKaHus, CIIPABOYHBIE MaTePHAIIbl, PECypChl ceTu MHTepHeT;

BJIaJIeHHe 6a30BbIMU HaBBbIKaMU NpeoOpa3zoBaHus HHPOPMALIMHU U3 OJTHON 3HAKOBOM CUCTEMBI B
JpYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpMaIUU U3 HECKOJIBKUX UCTOUHUKOB
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Ilepeuyenn 31eMeHTOB coaep:xaHusi, IpoBepsieMbIX Ha OI'D no ¢gusunke

Kon [IpoBepsieMbIil JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE SABJIEHUA

1.1 Mexanunueckoe ABuxeHue. Marepuanbtas Touka. Cucrema orcyeta. OTHOCUTENBHOCTD ABUKEHUS

1.2 PaBHOMepHOE U HepaBHOMepHOE ABMkeHuE. Cpeanss ckopocTb. Dopmysia A BBIYUCICHUS CPEIHEN CKOPOCTH:
V=—

4

1.3 PaBHOMeEpHOE MpsAMONMHENHOE ABUKEHUE. 3aBUCHUMOCTh KOOPAMHATHI Tejla OT BPEMEHH B CIIy4ae PAaBHOMEPHOI'O MPSIMOJMHEUHOIO
JIBU>KEHUS:
X(t) = X0 + vxt.
I'padukm 3aBuUCMMOCTH OT BpPEMEHHU AJIsi MPOEKLUUU CKOPOCTH, MPOEKLUUHU MEepeMEIIeHUs, MyTH, KOOPAUHATHI MPU PaBHOMEPHOM
MPSIMOJIMHEHOM JIBUJKEHUU

1.4 3aBUCHUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO IMPSIMOJIMHEWHOTO IBUKEHUS:

t2
x(t)=x,+v,t+a, B

(DOpMYJ'ILI I IPOCKIHUU MEPEMCUICHUA, NPOCKIUHU CKOPOCTH M MPOCKIUU YCKOPCHUA IIPU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM
JABWXKCHUU
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t2
s.(t)=v, t+a, -5,

v.(t)=v, +a_-t,

ax(t) = const,

2 2
Vax~ - Vix~ = 2axSx.

I'paduku 3aBUCMMOCTH OT BpEMEHHM AJI MPOEKLUHMH YCKOPEHHUsS, IPOEKLUHUH CKOPOCTH, NMPOEKIUHU MEepEeMEIleHNs, KOOpAUHAThl IpU
PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKEHUU

1.5 CBobonHoe mnaneHue. PopMyInbl, OMMCHIBAIOIIME CBOOOAHOE MAJECHUE Tejda MO BEPTUKAIM (ABMXKEHHE Tella BHM3 MIIM BBEpX
OTHOCHUTEJIbHO MOBepXHOCTH 3emun). ['paduku 3aBUCHMOCTH OT BpPEMEHHU MJIs IPOEKLUUU YCKOPEHUS, IMPOEKIUH CKOPOCTU U
KOOPJIMHATHI IPY CBOOOAHOM IAJCHUU TeJa [0 BEPTUKAIIU

1.6 CKOopOoCTh paBHOMEPHOTO JBMKEHMS TeJla 10 OKpykHOCTH. HanpaBnenue ckopocT.

@®opmyna 175 BBIYUCIEHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTU U MepuoJi oOpalleHus:

_2r7R
—T )

v

HeHTpOCTpeMI/ITeHLHOC YCKOpPCHHUC. HanpaBneHI/Ie HOCHTPOCTPEMUTCIILHOI'O YCKOPCHHUHA. cDOpMy.]'IEl JJIs1 BBIYUCIICHUS YCKOPCHUA:

®opmyina, cBsI3bIBaroLIasl IEPUOJI U YaCTOTY OOpalleHus:
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1
V=—
T
1.7 Macca. IInotHocTs Bemecta. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:
m
p= v
1.8 Cuna - BekTopHas pusudeckasi BenuurHa. CokeHue Cull
1.9 SIBnenue nunepuuu. Ilepsolit 3akon HproToHa
1.10 | Bropoii 3akon HproToHa:
F=m-a.
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUIIbI, IEHCTBYIOIIEH Ha TEIIO
1.11  |B3aumoneticteue Tein. Tperuit 3akoH HeroToHa:
by ==,
1.12 | Tpenue nokos ¥ TpEHUE CKOJIbXKEHUA. DPopMyra 11l BBIYUCICHUS MOYJISL CUJIbI TPEHUS CKOJIbKEHUS:
F,=u-N
1.13 | debopmanus Tena. Yupyrue u Heynpyrue aedopmanuu. 3akoH ynpyroit negopmanuu (3axon I'yka):

F=k-Al
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1.14 | BcemupHoe Tarorenue. 3aKOH BCEMHUPHOTO TATOTEHUS:

F=g.2 M

RZ

Cuuta TshxecTH. Y CKOpeHHe CBOOOIHOTO TTaJICHUSI.
dopmyiia s BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MMOBEPXHOCTH 3€MITH:

F=mg.

I[BI/I)KCHI/IG IUIaHET BOKPYT COJ'IHI_[a. HepBaﬂ KOCMHYCCKaAA CKOPOCTbh. HesecomocTts u NEeperpy3Kknu

1.15 |Wmmynbe Tena - BeKTopHas (u3nueckas BETUUHUHA.
p=my

HNmMnynec cucteMsl Tei.
N3menenue ummyibsca. IMmynbsce cuisl

1.16  |3akoH coxpaHEHUs UMITyJIbCa JUIs 3AMKHYTOM CUCTEMBI TEIl:

P = my, +m,v, = const.

PeaxTtuBHOE NBUKEHNUE

1.17 | Mexanuueckas pabota. opmMyna JiIst BHIYUCIEHUS paOOThI CHIIBL:

A= Fscosa.

Mexannueckas MOITHOCTE:
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v=4
t

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrus.
(DOpMy.]'Ia JJIs1 BBIYHMCIICHH A KHHETHYCCKOM OHEpPIHUU:

TeopeMa 0 KHHETHYECKOW SHEPIHH.
@Dopmyna 15 BBIYMCICHUS] IOTEHIIMAIBHOM SHEPTUU TeJla, MOAHIATOro HajJ 3eMIICH:

E, = mgh

1.19

Mexanuueckas OHCPIUA:

E=Ei +E,.

3aKOH COXpaHEeHMsI MEXaHNUeCKOM 3Heprun. Popmysia /iy 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TPEHMUSI:

E = const.

[IpeBpanieHne MEXaHM4YECKOM SHEPTUU IIPU HATMYUU CHIIBI TPEHHS

1.20

[IpocTeie MexaHU3MBI. "30510TO€ IPABUIIO" MEXAHUKH.
Poryar. MomMeHT CHUIBL:

M =FL
VYcnoBue paBHOBECHUS pblyara:

M +Mz+..=0.
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[ToaBY>XHEBIN ¥ HEMMOABWKHBIN OJIOKH.

IoJIC3HasA

KIIJ] IpoCThIX MEXaHH3MOB, 11 —
3aTpayeHHAs

1.21

JlaBnenue TBEpAOro Tena.
dopmyia 11 BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tena:

PZE-

JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'mapocTaTuyeckoe naBiieHHEe BHYTPH KUIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p =pgh+p,,

1.22

3axoH [lackans. 'mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opMmyia AJis onpeiesieHUs BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJI0, HOTPYKEHHOE B )KMJIKOCTh WJIU Ta3:

F.. =pgl.

Ap

Ycnopue nmiapanus Tena. [1naBanue CYAO0B U BO3AYXOIUIABAHUC

1.24

MexaHudyeckue KoJieOaHMS. AMHJ’II/ITyI[a, nepuoa W 4YactorTa KOJICOaHHMIA. (I)opMlea, CBA3BIBAOIIAA YaCTOTYy U TCPUOL]
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Kosnebanuii: V= ?

1.25 |MaremaTtuyeckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaiienue sHeprun npu KojaedaTeIbHOM ABHKEHUH

1.26  |3aryxaromue koneOanus. BoiyxaeHusie koaeOanus. Pesonanc

1.27 | Mexanuueckue BoiHbI. [Ipo1osibHbIE U MTONEpeYHbIe BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh PACIPOCTPAHEHUS BOJIHBI:
A=v-T

1.28  |3Byk. I'pomMkocTh 1 BBIcOTa 3ByKa. OTpaskeHue 3ByKOBOM BOJIHBI HA TpaHUIlE IBYX cpea. MH(pa3ByKk U yIbTpa3ByK

1.29  |Ilpaktudeckue paboOTHI
N3mepenue cpeaHeil IIIOTHOCTH BEILECTBA; apXUMEA0BOM CUJIbI; dKECTKOCTH MPY>KUHbI; KOAPPHUIHUEHTa TPEHHSI CKOJIBKEHU; pabOThI
CHJIBI TPEHHMSI, CUJIBI YIIPYTOCTH; CPEIHEH CKOPOCTH ABIIKEHHS OpyCKa 1Mo HAKJIOHHOHW IJIOCKOCTH; YCKOpPEHHs OpycKa MpH JABIKECHUN
110 HAKJIOHHOM MJIOCKOCTHU; YaCTOTHI U NEpHO/a KOJIeOaHUI MaTeMaTHYECKOI0 MassTHUKA; YaCTOTHI M NIEpU0/1a KoJeOaHUH MPY>KUHHOTO
MasiTHUKa; MOMEHTA CUJIbL, IEHCTBYIOIIETO Ha pblyar; padoThl CUJIbI YIIPYTOCTH IPU MOJBEME TPy3a C IOMOILBIO HEMOIBUYKHOTO 0JIOKa;
paboThI CUIIBI YIPYTOCTH MPH MOABEME I'Py3a ¢ HOMOIIBIO MTOJIBUKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00beMa MOTPYKEHHOW 4acTH Tejla U OT IUIOTHOCTHU JKHUJIKOCTH; HE3aBUCUMOCTHU
BBITAJIKMBAIOIIEH CHJIBI OT MAacChl TeJla; CHJIBI TPEHHUS CKOJIBKEHMSI OT CHJIbI HOPMAaJIbHOTO JAaBJIEHHS U OT POJa IMOBEPXHOCTH; CUJIBI
YIPYTOCTH, BO3HUKAIOIIEH B MPYXHUHE, OT CTENEHHU AeQopMalii NpYKUHbBI; YCKOpeHHUs: Opycka OT yIJla HaKJIOHa HaIpaBIISIONIEH;
nepuojia (4acToThl) KoeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHo/a KojeOaHUH NpyKMHHOTO MasiTHUKAa OT Macchl rpys3a u
YKECTKOCTHU MPYKUHBI; UCCIIEJOBAHNE HE3aBUCUMOCTH Mepro/ia KoueOaHUil HUTSHOTO MasiTHUKA OT Macchl Ipys3a.
ITpoBepka ycnoBHsl paBHOBECHS pbluara

1.30 | ®usnueckue ABIECHUS B NPUPOAE: MPUMEPHI ABMKEHUS C Pa3IMYHBIMH CKOPOCTSMH B JKMBOW U HEXHBOW NPUPOAE, NEHCTBUE CHIIBI

TPEHUSA B MNPUPOAC U TEXHUKE, NPUIIHMBBI W OTIWBBI, ABHXXCHUC IIJIAHCT Comneuynon CUCTCEMBbI, PCAKTUBHOC IBWXCHUC XUBBIX
OpTraHu3MOB, pbIYaru B TECJIC YCJIOBCKA, BIIUAHUC aTMOC(bCpHOI‘O JaBJICHHA Ha JKUBOH OpraHu3M, IJIaBaHUC pLI6, BOCIIpHUATUC 3BYKOB
KUBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HYHAMH, 3X0O
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1.31 | TexHuueckue ycTpoicTBa: CIUAOMETP, AATYUKH MOJI0XKEHUS, PACCTOSHUSA U YCKOPEHUS, TUHAMOMETD, IMOALIMITHUKY, PAKETHI, phblyar,
NOJBM)KHBIM M HENOJBW)XHBIA OJIOKH, HAKJIOHHAS IJIOCKOCTb, MPOCThIE MEXAHU3MBI B OBITY, COOOINAIOIIMECS COCYABI, YCTPOHCTBO
BOJIONPOBO/A, THPABIMUYECKUI Mpecc, MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XO0JIOT, MCIIOJIb30BaHHE
yIABTPa3ByKa B ObITY M TEXHUKE

2 TEIIVIOBBIE ABJIEHUA

2.1 OCHOBHBIE TOJIOKEHHSI MOJICKYJIIPHO-KUHETUYECKOH TEOPHM CTPOCHHS BeulecTBa. MoJenu TBEpAOro, KUIKOTO M ra3zoo0pa3zHOro
cocTosHu# BemlecTBa. Kpucrananueckue u aMmopQHble Tena

2.2 JIBmxkeHue yactul BeuiecTBa. CBA3b CKOPOCTU ABMIKEHHSI YacTUIL ¢ Temreparypoil. bpoyHoBckoe nBmxenue, muddysus

23 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS

24 TemioBoe paciIupeHue U cxatue

2.5 TennoBoe paBHOBECHE

2.6 Buyrpennss sneprus. Pabota u Temsonepenaya kak cnocoobl ”3MEHEHUs! BHYTPEHHEH dSHepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE

2.8 HarpeBanune n oxnaxaenue ten. Koam4ecTBo TEIIOTHL. Y AeNIbHAS TEIUIOEMKOCTD:

Q=cm(t2 - t1)
2.9 3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX Mpoleccax. Y paBHEHHE TEIIOBOro OanaHca:
Q+Q2+...=0
2.10 |HMcnapenue n koHaeHcanus. FI3MeHeHe BHYTPEHHEN SHEPTUHN B IPOIIECCE UCTIApPEHNUs M KOHJAeHcanuu. Kurenue )kuakocTu. Y neinpHast

TEIJIOTa MapooOpa30BaHHUS:
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L=%
m
2.11 | BnaxHocTs BO31yXa
2.12  |IInaBneHue u Kpuctayu3anus. MizMeHeHne BHyTpeHHEN SHEPTUU NIPH IUIABJICHUM U KPUCTAIIIM3ALUH. Y IeJIbHAs TEIUIOTA IJIaBICHMUS:
m
2.13  |BHyTpeHHss 3HEprus cropaHus TOIUIMBA. Y A€NIbHAS TEIUIOTA CrOpaHus TOIUIMBA:
q=—
m
2.14  |Ilpunnumns! padoTs! TernoBsix apurareneid. KI1J[ TemmoBoro nurarens
2.15 |IIpakTuueckue paboThbI
N3mepeHne yAeNbHON TEIUIOEMKOCTH METAJUIMYECKOrO0 LMIMHAPA; KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW KOMHATHOM
TeMIepaTypbl (PUKCUPOBAHHOM Macchl, B KOTOPYIO ONYILIEH HArpeTblil LUIMHAP; KOJWYECTBA TEIJIOTHI, OTJAAHHOTO HArpeThbIM
LWIMHIPOM, IIOCJIE€ ONYCKaHUS €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIBHOW BIIAKHOCTH BO3AYXa; YAEIbHOW TEILIOTHI
IUTABJICHUS JIbJIA.
HccnenoBanre M3MEHEHUs TeMIIEPaTyphbl BOJBI IMPU PA3IMYHBIX YCIOBMSX; SIBJIEHUS TEIUIOOOMEHA NPU CMEIIMBAHUU XOJIOJHOW U
ropsiueil BObl; polecca UCTIapeHust
2.16 | ®Dusmnueckue ABIECHUS B IPUPOJIE: MTOBEPXHOCTHOE HATSKEHUE M KaWIIISIPHBIE SIBICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOJE, N3TyUYEHUE
Counniia, 3amMep3aHue BOJIOEMOB, MOpCKUE OpH3bl; 00pa3oBaHUe POCHI, TYMaHa, MHEs, CHEera
2.17 |TexHuueckue ycTpOWCTBA: KaNMWIIAPbI, NPUMEPHI HMCIONb30BAHMS KPUCTAJIOB, XUAKOCTHBI TEPMOMETpP, JaTUYUK TEMIIEPATYpHI,

TEPMOC, CUCTEMa OTOIUICHUS JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOrHa, IBUraTellb BHYTPEHHETO CTOpaHus
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3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DunekTpusanus Teil. [[Ba Buja aIeKTpUUeCcKUX 3apsioB
3.2 B3anmoneiictBue 3apsikeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
3.4 DnekTpuueckoe mnosie. HanpspkeHHOCTh AnekTpudeckoro mojis. [IpuHuum cyneprno3uiuy 3JIeKTPUYECKUX Mojiel (Ha KaueCTBEHHOM
YpOBHE)
3.5 Hocurenu snextpuueckux 3apsaoB. J(edcTBrE 3IEKTPUUECKOro MO Ha dJIEKTpUUecKHe 3apsabl. [[pOBOAHUKYN U TUAIEKTPUKU
3.6 [TocTostHHBIM 3neKTpuyYecKuid ToK. JleiicTBus anekTpuieckoro Toka. Cumna toka. Hanpsbkenue.
=4
4
q
3.7 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
r=P
3.8 3akoH Oma 1Sl y4acTKa dIEKTPUIECKON LIEeTH:
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3.9 [TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I1=I; U=U;+U;; R=R; +Ra.
[TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
R
Ui=Uysl=0L+Iy R=—.
2
CwMer1anHble COEAMHEHUS IPOBOHUKOB
3.10 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
A=U-1-;,P=U"1
3.11 |3akon JIxoyns-Jlenna:
Q=P R-t
3.12 | OmbIiT Opcreaa. MarHuTHOE 10JI€ MPSIMOTO MPOBOAHHUKA C TOKOM. JIMHMM MarHUTHON MHAYKLIUN
3.13 | MarauTtHoe 1noJje NOCTOSHHOTO MarHuTa. BzaumMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14 | deiicTBME MarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM
3.15 | Onbrtel @apages. SBnenue snekTpomMarautHo nuaykuuu. [pasuiio Jlenna
3.16 |IIpakTuueckue paboOThI

H3mepenue 31eKTpUYeCcKOro COMPOTUBIICHHUS PE3UCTOPA; MOIIIHOCTH JIEKTPUIECKOTO TOKA; pabOThI AIICKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHHKE (PE3UCTOPBI, JIAMIIOYKA), OT HANPSHKCHHS Ha KOHIIAX
IMPOBOAHUKA; 3aBUCUMOCTHU COIMPOTHUBJICHUA OT AJIMHEBI IPOBOJHHUKA, IIJIOM[AU €T'0 MMONIICPEYHOI'0 CCUHCHUA U YACIbHOI'O COITPOTUBJIICHU.
[IpoBepka mpaBuia AJisi AJIEKTPUYESCKOTO HAMPSHKCHUS TPU TOCICIOBATEIBHOM COCIMHEHHH IMPOBOJHUKOB; MPABWIA IS CHIIBI
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QJICKTPHUYCCKOI'0 TOKaA IIpH mapajui€IbHOM COCIUHCHNU ITPOBOJHUKOB (pGSI/ICTOpBI u naMnqua)

3.17 | ®usuueckue sBICHUS B IPUPOJIE: IEKTPUUECKUE SBICHUSI B aTMOc(hepe, AIeKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE I10JI€ 3eMJIH,
Ipetid MmoroCcoB, POIh MATHUTHOTO TIOJIS JJIS KU3HU Ha 3eMiie, TIOJISPHOE CHSTHHE

3.18 | TexHuueckue yCcTpoUCTBA: 3JIEKTPOCKOI, AMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK IEKTPUUECKON IHEPIUH, IEKTPOOCBETUTENBHbBIE
npuOOpbI, HarpeBaTeNbHBIE AIEKTPONPUOOPHI (IPUMEpPHI), INMEKTPUUYECKUE MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATENH
IIOCTOSIHHOT'O TOKA, TEHEPATOP ITOCTOSHHOTO TOKa

3.19 |DnexkTpoMarHuTHbIE BOJHBI. [1Ikana 31eKTpOMAarHUTHBIX BOJIH

3.20 |JIyueBas mojaenb cBeta. IIpsimMoninHeiiHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 |IIpenomineHue cBera. 3aKOH IPEIIOMIICHUS CBETA

3.23 | lucnepcus cBeTa

3.24  |JIunza. Xox nyueid B nuH3e. DOKycHOE paccTOsiHUE TUH3bL. ONTUYECKast CUJIA JIMH3BI:
D=1/F

3.25 |I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbl

3.26 |IIpaktuueckue pabOThI
N3mepeHune onTHUecKo cuibl coduparoriel IMH3bI; (POKYCHOTO pacCTOSIHUSA cOOMparolIei IMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB
npeaMeTa U U300pakeHus, Korja peaMeT pacloiokeH B IBOHHOM (hokyce), moKa3zaTessl PeJIoMIICHHs CTEKIa.
HccnenoBanue cBoiicTBa M300paXKeHMsI, MOJYYEHHOTO ¢ MOMOIIBIO COOMparolieil JUH3bI; U3MEHEHHsI (POKYCHOTO PacCTOSIHUSA JIBYX
CJIO’)KEHHBIX JIMH3; 3aBUCUMOCTH yTJla MPEJIOMJIEHUS] CBETOBOIO JIy4ya OT yrJjia MMaJIeHUs] Ha rpaHule "BO3AYyX - CTEKIIO"

3.27 | ®usuueckue sBieHUs B npupoje: 3atMenus Conxua u JIyHsl, 1BeTa TeJ, onTUYECKUE ABJIEHUS B aTMocdepe (1BeT Heba, pedpakius,

paayra, MUPax)
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3.28 | TexHUYecKHe yCTPOMCTBA: OUYKH, IEPUCKOI, (pOoTOAIIapaT, ONTUIESCKHE CBETOBOIBI

4 KBAHTOBGIE ABJIEHUA

4.1 PannoaktuBHOCTh. Anb(a-, OeTa-, ramma-usnydeHus. Peakiuu anbda- u 6eta-pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapuas Mmoiens atoma

4.3 CocraB aromHoro sjpa. M3oronst

4.4 [Tepuoxa monypacnaga aTOMHBIX SIIEP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHUSI 3PS A0BOI0 U MaCCOBOTO YUCE

4.6 ®uznyeckue sIBICHUS B IPUPOJIE: ECTECTBEHHBIN paJJUOAKTUBHBIN (POH, KOCMUYECKHE JTyYH, PaAMOAKTUBHOE U3Iy4EHHE TPUPOIHBIX
MUHEPAJIIOB, IEHCTBUE PaAMOAKTUBHBIX U3JIyYEHUN HA OPraHU3M YeJIOBEKa

4.7 TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'IbHHﬁ JA03UMETP, KaMEpa BI/IJ'IBCOHa, sAACpHad OHCPIreTUuKa
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Yueono-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

— [leppimkun .M., HVBanoB A.M. ®wusuka: 7-if kiacc: 0a30BBI  YpOBEHb: YUEOHHK
— M: AO «M3patensctBO «IIpocBemenue», 2024, 2025;

— Ilepbimkun U.M., HBanoB A.M. ®usmka: 8-if kjmacc: 0a30BBIi YpOBEHb: Yy4ECOHUK
— M: AO «(M3parensctBO «IIpocBemenuey, 2024, 2025;

— Ileppimikun M.M., T'yrauk E.M., HBanoB A.N., IlerpoBa M.A. ®usuka: 9-i kiacc:
0a30BbIN ypoBeHb: yueOHUK — M: AO «M3marenscTBo «lIpocsemenuey, 2024, 2025.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— @enepanbHas pabodasi mporpaMmma OCHOBHOTO 00111ero o0pazoBaHus npeaMeTa « Du3nkar»
(6a30BbIif ypoBeHB) 151 7-9 Ki1accoB 00Opa3oBaTeNIbHBIX opranu3anuid. — M, 2025;

- YepuukoBa O.A., I'manenkoBa C.H., Kynpsasues B.B. ®usuka. ba3oBblii ypoBeHb.
Metonuyeckoe mocobue 7 kmacc k yueOHuky WM.M. Ilepenukuna, A.M. HWBanoBa "
- M: AO «M3parensctBO «lIpocBemenney, 2023;

- YepuukoBa O.A., I'magenkoBa C.H., Kyzapssues B.B. ®usuxa. ba3oBblii ypoBeHb.
Metonuyeckoe mnocobue 7 kmacc k ydeOuuky WM.M. Ilepenukuna, A.M. HWBanoBa "
- M: AO «M3parensctBO «lIpocBemenney, 2023;

- YepuukoBa O.A., I'manenkoBa C.H., Kyzapsasues B.B. ®dusuka. ba3oBblii ypoBeHb.
Mertonudeckoe nocobue 9 knacc k yueOuuky .M. [lepsikuna, E. M. I'yrauk, A.W. VBaHoBa,
M.A. TlerpoBoii - M: AO «M3narensctBo «lIpocsemenue», 2023-

- ®unonoBuy H.B., IletpoBa M.A., fluyk B.A. Terpans mist mabopatopHbix padot. ba3oBbiii
ypoBeHb. 7 kiace - M: AO «M3natensctBo «IIpocsemenue», 2024, 2025;

- Mapon A.E., Mapon E.A. C6opHuK BompocoB W 3aaad. ba3oBblii ypoBeHb. 7-Kjacc
- M: AO «M3parenbctBO «lIpocBemenney, 2024, 2025;

- ®unonosuy H.B., IletpoBa M. A., fluyk B.A. TeTpanp ans 1adbopatopHsix padot. ba3oBbiit
ypoBeHb. 8 kiace - M: AO «M3natensctBo «IIpocsemenuer, 2024, 2025;

- Mapon A.E., Mapon E.A. C6opHuk BompocoB W 3aaad. ba3oBblii ypoBeHb. 8-Kiacc
- M: AO «(M3parenbctBO «lIpocBemenney, 2024, 2025;

- Mapon A. E., Mapon E. A. ®u3uka. CaMocTOATEIbHBIE U KOHTPOJIbHBIE padOTHI. 9 Kiacc
- M: AO «M3parenbctBO «lIpocBemenuey, 2024, 2025

Mapon A.E., Mapon E.A. COopHuk BompocoB M 3afady. bazoBelii ypoBeHb. 9-kiacc
- M: AO «(M3marenbctBO «lIpocBemenney, 2024

— XanannoBa T.A., XanannoB H.K. PaGouas Tterpaap. ba3oBwiii ypoBeHb. 7 Kiacc
- M: AO «M3parensctBO «lIpocBemenney, 2024, 2025;

- Xanannosa T.A. Pabouas Terpanp. ba3oBblil yposens. 8 kitacc - M: AO «M3narenscTBo
«IIpocsemenney, 2024, 2025;

- I'yrauk E.M., Bnacoa W.I'., XanannoBa T.A. PaGouas terpans. ba3oBsiii ypoBeHb. 9
knacc - M: AO «M3narensctBo «lIpocBemienuer, 2024, 2025.



