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@enepanbHas pabovas nporpaMma 1o yyeOHomy mpeamery «®Dusuka» (6a30BblIid
YPOBEHb) BKJIIOYAET MOSCHUTEIBHYIO 3alUCKy, Colep)kaHhe OOyudeHUs, IIaHUpyeMble
pe3yJIbTaThl OCBOCHUS MPOTPAMMEI TIO (DU3HKE, TEMAaTUIECKOE IIIAHUPOBAHHE, IIEPEUCHb
(xonuukaTop) pacrpene’IeHHbIX M0 KJaccaM MPOBEPsAEMbIX TPEOOBaHUHN K pe3ysibTaTaM
OCBOECHMSI OCHOBHOM 00pa30BaTeIbHOI MpOrpaMMbl OCHOBHOTO O0ILEro oOpa3oBaHUs U
AJIIEMEHTOB COJepKaHus 1o (Qu3uke, mepeyeHb (Koau(pUKATOp) MPOBEPSEMBIX
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MpOTrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHus U 3JIEMEHTOB COJIEpKaHMUsI 10 (pu3HKe.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3nKe Ha ypOBHE OCHOBHOT'O 00IIIETO 00pa30BaHMs COCTABIE€HA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE
OCHOBHOH 00pa3oBartesibHON mporpamMmel, npeactaBieHHbix B PI'OC 000, a Takxke ¢
y4eToM (eaepainbHoil padoyeil mporpaMMbl BOCIUTAHUS U KOHUENIUHU MPENoAaBaHus
y4yeOHoro npeamera « Du3nKay.

CopnepxaHue mporpaMMmbl 1O  (PU3MKE HalpaBiIeHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH OOy4alOIIMXCsl U OpraHU3alUI0 U3yueHUs! (PU3UKU
Ha JEeATEJIbHOCTHOM OCHOBe. B mporpamme mno (usuke y4UTHIBAIOTCS BO3MOYKHOCTU
yueOHOro mnpenmera B peanusanuu TpedoBanuit GI'OC OOO k miIaHUpyeMbIM
JUYHOCTHBIM M METAaIllPEIMETHBIM pe3yJibTaTaM OOyuY€HUs, a TAKK€ MEXKIPEAMETHBIC
CBSI3M €CTECTBEHHO-HAyUHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHusl.

[IporpamMma 1o ¢u3MKe yCTaHaBIMBAET pacHpelesieHne Y4yeOHOro Marepuala Io
rojam ooydenus (1o Kiaccam), peasiaraeT NpUMEpHYI0 MOCIeA0BaTEIbHOCTh U3yUYEHUs
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MPEAMETHOIO COAECPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroImMXCs.

[Iporpamma no ¢usmke pazpaboTaHa C IEJIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU pabouell mporpaMmbl 0 y4eOHOMY IPEIMETY.

®duszuka SBISETCI CHUCTEMOOOPA3YIOIIKUM JUJIsl €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX
MPEAMETOB, MOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHU,
U3y4YaeMbIX XHMMHEH, Ouoisiorueil, actpoHoMuend u ¢usznueckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTHHY MHpA, NPEIOCTaBIsIET HauOoJee SCHbIE
oOpa3lbl MPUMEHEHUs HAYYHOTO METOoJia IMO3HAHMS, TO €CTh CMoco0a MOJy4YEeHHs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onmna w3 TNaBHBIX 3a7ad (PU3UYECKOTO OOpa3oBaHUA B CTPYKType OOIIETo
00pa3oBaHusl COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH M MHTEpeca
K HayKe Yy 00y4aromuxcsl.



N3ydyenne usmku Ha 0a30BOM YpPOBHE MPEANOIAraeT OBIAJACHHUE CIEXyIOIINMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAY4YHO OOBSICHATH SIBJICHHUS,

OLICHHMBATh ¥ TOHUMAaTh 0COOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS; HHTEPIPETUPOBATD

JaHHBIE W  UCIIOJNb30BaTh HAy4HbIE JOKA3aTEJIbCTBA
JUTSI TIOJTYYEHUST BBIBOJIOBY.

[{enu n3yueHus GU3MKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OMPEICIICHBI
B KOHIICTIIMU TpemnojaBaHusi ydeOHoro mnpeamera «dusmka» B 00pa3oBaTEIbHBIX
OpraHu3ausIX Poccuniickon ®enepanuu, peANU3YIOIINX OCHOBHBIE
o011e00pa3oBaTeIbHbIC TPOTPAMMBI.

Lenu uzydenust pusmku:

NpUOOpEeTEeHUE MHTEpeca M CTPEMJICHUS OOYyYarolMXCs K HayYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJE TO3HaHUA U (QOpMUPOBaHUE
HCCJIEIOBATENIHCKOTO OTHOIICHHUS K OKPY KAIOITUM SIBJICHUSM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS KaK pe3yibTara M3y4YEHUS OCHOB
CTpOCHHS MaTepuu U (QyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE TPEICTaBICHUA O ponu (PU3MKKA JUIsL  pa3BUTHUS  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymiend MmpodecCuoHATbHON
NEeSATEIbHOCTH, CBSI3aHHON C (PU3MKOW, MOATOTOBKA K JalbHENIIEMy 00yYEeHHUIO B 3TOM
HaTpaBJICHUN.

JlocTikeHre 3TUX LieJied MporpaMMsbl 1o (U3UMKE Ha YPOBHE OCHOBHOTO OOULIETO
oOpa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CIIEIYIOUINX 3a1a4:

npuoOpeTeHNe 3HAHWW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

NpuOOpEeTeHHE YMEHUH ONHWCBhIBAaTh M OOBSACHATH (UBHUYCCKHE  SBICHUS
C MCTIOJIH30BAaHUEM TMOTYYCHHBIX 3HAHU;

OCBOEHHE METOJOB PEIIECHUsI MPOCTEHIINX pAaCUETHBIX 33aJad C UCIOJIb30BAaHUEM
duznyecKkux Mojenel, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOJaTh NPUPOJHBIE SBJICHUS M BBINOJHATH OIBITHI,
nabopaTtopHble pabOThl W JKCHEPUMEHTAJbHBIE HCCIEIOBAHUSA C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX IPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHpOpMaIUe (HU3NIECKOTO COJEPIKAHMS, BKITIOYAs
WH(GOPMALIMIO O COBPEMEHHBIX JIOCTIKEHUSX (U3UKH, aHAIU3 U KPUTHUUYECKOE
OIICHHBaHUE WH(OPMAITIH;

3HaKOMCTBO €O c¢epamMu TpodecCHOHATBHOW NEATEIbHOCTH, CBSI3aHHBIMHU C
(¢U3UKON, W COBPEMEHHBIMH TEXHOJIOTMSMM, OCHOBAHHBIMH Ha JOCTHKCHHSIX
¢bu3HUecKoi HayKH.

OO1iee 4YMciIO YacoB, PEKOMEHJOBAHHBIX MJI M3y4eHHs (U3UKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNnt0), B 8 kitacce — 68 yacos (2
yaca B HeJelno), B 9 kiacce — 102 yaca (3 yaca B HEZEI0).



[IpennaraemMslii B mporpaMMe no pu3nke nepeueHb J1abopaTOPHBIX paboT U OTBITOB
SBIISICTCSI PEKOMEHIATEIbHBIM, YUUTEINb JIEJIaeT BIOOP MPHU IPOBEACHUH JIAO0OPATOPHBIX
pabOT M ONBITOB C YYETOM HWHAMBHUIYAJIbHBIX OCOOCHHOCTEW OOyYarolmuxcs, CHHCKa
AKCIIEPUMEHTAIBHBIX 3aJJaHui, PeIaracMbIX B paMKax OCHOBHOTO IOCYAapCTBEHHOTO
9K3aMeHa 1o (PH3HKeE.



COLEPKAHUE OBYUEHMUA

7 KJIIACC
Pu3nKa U ee poJib B IO3HAHNH OKPY:KaIOLIero Mupa
®usuka — Hayka o npupoxae. SAsmeHus npuponasl. Dusznueckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeIMUUHbL. M3Mepenue pusnyeckux BeanunH. Gusndeckue npuoopsI.
[TorpemHocTs n3MepeHnii MexxayHapoaHasi CUCTEMa €AMHUIL.

Kak ¢usmka w©  gpyrue  €CTECTBEHHbIE HAyKd  HM3Yy4alOT  MPUPO.Y.
EcrecTBeHHO-HAYyYHBINM METO]T MO3HAHUS: HAOIIOACHUE, TOCTAHOBKA HAYYHOT'O BOMIPOCaA,
BBIJIBHKEHUE TUITOTE3, YKCIIEPUMEHT 110 TTPOBEPKE TUIOTE3, 00BICHEHNE HAOIIOAAaeMOTO
sBieHusA. Onucanue GU3NYECKuX SBJICHUM C ITOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBbIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
®duznueckue NpuoOpPHkI U Mpolieaypa MPSMbIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
prudopoM.

Jlabopamophvie pabomul u onvimol

Omnpenenenre MEeHbI JeIeHUs MKaIbl U3MEPUTEIHLHOTO TpHoopa.

N3mepeHne paccTosHui.

N3mepenune o0bemMa )KUAKOCTH U TBEPAOIO Tea.

Omnpenenenue pa3MepoB MajbIX TE.

W3mepenune temmeparypbl MpH MOMOIIHN KUIKOCTHOTO TEPMOMETpa M AaTUnKa
TEMIEPATYPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bl: JAATBHOCTD MOJETa IIapHKa,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIBIIIE BRICOTA ITyCKa.

IlepBoHayajibHbIE CBe/ICHUS O CTPOCHUM BeleCTBa

CtpoeHue BelecTBa: aTOMbBI U MOJIEKYJIbI, X pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue yactull BeuectBa. CBsi3b CKOPOCTH JABUKEHHUS YaCTHI] C TEMIIEPATypPOH.
BbpoynoBckoe nBmxkenue, nuddysus. BzaumoaenicTBre 4acTuil BemecTBa: MPUTHKEHUE
Y OTTaJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, >KUJIKOCTEH M TBEPIBIX
(Kkpuctamnuyecknx) Tea. B3auMocBsi3b MEXAy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhpIX COCTOSTHUSX M HMX AaTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmnronenue 6poyHOBCKOTO JIBUYKEHUS.

Hab6nronenue nuddysun.

Habmonenue sBieHH, OOBSCHSIONIMXCS NPUTSHKCHUEM WM OTTAIKHMBAaHUEM
YaCTHII BEIICCTBA.



Jlabopamophwvie pabomul u onvimol
OreHka quamMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (hoTorpadmii).
OnbITHl 110 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITHI IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHMSL.

JIBMKeHMe M B3AaUMOJAEHCTBHE TeJl
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JBUKEeHNE. CKOPOCTb.
CpenHsist CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUHU. Pacuer Iy Ty U BpeMEHU IBUKEHUS.
SBneHue uHEPLMU. 3aKOH UHEpIMU. B3auMmoielicTBUE TeN KaKk TPUYMHA U3MEHEHHUS
CKOpPOCTH JIBMKECHMS Tell. Macca Kak mMepa MHEPTHOCTH Tena. [IIOTHOCTH BemiecTBa.
CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00beMa BEIIECTBA.

Cuita kak XapakTepucTuKa B3auMozaeicTBus Ten. Cuia ynpyroctd u 3akoH I'yka.
N3mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SBIICHUE TATOTEHUS U crJia TshkecTu. Crna
TSKECTH Ha Apyrux raHerax. Bec tena. Heecomocts. CrioxkeHue cuil, HapaBiIEHHBIX
no oxHou mnpsimor. PaBHopeicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U
TpeHHE NOKOs. TpeHue B Ipupoie U TEXHUKE.

Jlemoncmpayuu
Habnronenne MexaHM4ecKoro IBM>KEHHUS Tella.
N3MepeHne CKOpOoCTH MPSMOIUHEUHOTO JBUKECHHUS.
HaGnronenue siBneHus: MHEPIUU.
Hab6nronenue usmMeHeHus: CKOpOCTH MPY B3aUMOJICHCTBUM TEN.
CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TE.
CrnoxeHue cui, HapaBJIEHHBIX MO OJHOM MPSIMOM.

JlabopamopHhwvie pabomul u onwvinmol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (IIAPUKa B KUIAKOCTH, MOJIEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajiee).

Ompenenenre CpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapUKa M0 HAKJIOHHOU
MJIOCKOCTH.

Omnpenenenre IOTHOCTH TBEPOTO TENa.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsHKEHUS (AehOopMaIvy) Mpy>KUHBI
OT MPHUJIOKEHHOMN CHJIBI.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh CHITBI TPEHHSI CKOJIBKEHHUS OT Beca Tela
U XapaKTepa COMPHUKACAIONINXCS TTIOBEPXHOCTEH.

/laBieHue TBepPABIX TeJ, dKUIKOCTE U ra3oB

Hanenue. CriocoObl yMEHBIIEHHS W yBEJIWYEHUs naBiieHus. [laBneHue rasa.
3aBUCHUMOCTH JaBJICHUS raza oT o0bema, TemiepaTypsl. [lepenaya naBneHus: TBEpIbIMU
TeJlaMHu, SKHAKOCTSIMU M razamu. 3akoH Ilackans. IlHeBMaTMuecKWe€ MAIMHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJIKOCTH OT TUIyOMHBL. [mapocratudeckuid mapamokc.
Coob6maromuecs cocyibl. ['uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emuin u armocepHoe pgaBieHue. I[IpUyuHBI CyIECTBOBAHUS
Bo3aymHONM oOonouku 3emiu. OmbiT Toppuuenmu. HM3mepenue atmocdepHoro



JaBJIeHUA. 3aBUCHUMOCTh aTMOC(HEPHOrO NABJICHHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTo J1aBJICHHUS.

JlelicTBUE XKUIKOCTH M Ta3a Ha IMOTPYKEHHOE B HUX Teo. BbeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. BozmyxorniaBanue.

Ilemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TeMIEPaTyphl.

[Tepenaua qaBneHuUst )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocyibl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCHMOCTh BBITAJIKUBAIONICH CUJIBI OT OObeMa MOTPYKEHHOM YacTu Tena
Y TJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJTKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKHUIKOCTH.

VYcnoBue 1aBaHWs TeN: IUIaBAaHWE WM TIOTPYXKEHUE Tel B 3aBHCHUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TE€Ja U KUAKOCTH.

Jlabopamophvie pabomul 1 onvimol

HccnepoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT o0ObeMa NOTPYKEHHOU
B KUJKOCTb YaCTH TeJIa.

OmnpeneneHrne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA TEJO, MOTPY’KEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CWJIBI, JIEUCTBYIOIIEHM Ha TEJIO B
KUIKOCTH, OT MacChl Tena.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIbI, TEUCTBYIOLIEH
Ha TEJIO B )KUJKOCTH, OT 00beMa MOTPY>KEHHOU B JKHUJIKOCTh YACTH Te€Ja U OT IJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU M OIIPEICIICHUE €€
IPy30MO0ABEMHOCTH.

PaGoTa 1 MOIIHOCTH. JHEpPrus

Mexanuueckas padbota. MOIIHOCTS.

[IpocTeie MEXaHU3MBI: pbluar, 070K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. IlpuMeHeHWe mnpaBuia paBHOBECHs pbluara K OJIOKY. «30J0TO€ MPaBUIIO»
mexanuku. Koadduiment nonesnoro aevictus (nanee — KIIJ[) mpocThix MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuuanbHas 3Heprus. [Ipespamenue
OJIHOTO BHUJA MEXAHUYECKOW OHHEPruu B JpPYyrol. 3aKOH COXpPAHEHUS JHEPTUH
B MEXaHHKE.

Jlemoncmpayuu
[TpuMepsl MPOCTHIX MEXaHU3MOB.



Jlabopamophwvie pabomul u onvimol

OmnpeneneHrie paOOTbl CHIBI TPEHHs TMpPU PABHOMEPHOM JBIDKEHHHM —Tela
110 TOPU30HTAILHON MTOBEPXHOCTH.

HccnemoBanue ycloBHil paBHOBECHS phIyara.

N3smepenne KII/] HakKIIOHHOM MTIIOCKOCTH.

N3ydenne 3akoHa COXpaHSHHUSI MEXaHUYECKON YHEPTHH.

8 KJIACC

TemnoBble siBJICHUS

OCHOBHBIE MOJ0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA.
Macca u pazmepsl aTOMOB 1 MOJIEKYJI. OTBITHL, OJATBEPKIAIOIIUE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopgenu  TBepAOro, JKHAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB Ta3oB, >KHIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJIAPHO-KMHETUYECKOU Teopuu. CMadunBaHue
Y KalWJUIPHBIC SIBJIEHUA. TEIIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsA3b TeMIeEpaTypbl CO CKOPOCThIO TEIJIOBOIO ABWUKEHHS YACTHII.
Buytpennsis sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEpruu: Teruionepeaayda
U coBepiieHue paboThl. Buaesl Temmonepenayu: TEMIONPOBOIHOCTh, KOHBEKIIHS,
M3JIyYECHHE.

KonuyecTBo TemnoTel. YenpHas TEIJIOEMKOCTh BellecTBA. TermnooOMeH
U TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIIOBOro OanaHca. [lnaBienue u oTBepaeBaHue
KpUCTAJUIMYECKUX BELIECTB. YJenbHas TeruioTa masieHus. [lapooOpa3zoBanue u
KoHneHcanus. Mcmapenme. Kumenwe. VYaenpHas TemioTra mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPHI KUTIEHHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxxHocTh Bo3ayXa.

DHeprus TOIIuBa. Y IejibHas TEII0oTa CTOPaHUs.

[Tpunuunel padoTs! TermnoBbix apurareneiit KIIJ[ remnoBoro nsuratens. TemioBele
JBUTATENM U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHUS U NMPEBPAILIECHUS SHEPTUH B TEIIOBBIX MpOIlECccax.

Jlemoncmpayuu
Habnronenue 6poyHOBCKOTO JIBUYKEHUS.
Habmonenue nuddysumn.
Habmronenue sBiaeHui CMauyuBaHUS M KalTWJUISIPHBIX SIBJICHUM.
Habnronenue TenioBoro paciuimpeHus Ted.
N3menenune napneHus ra3a npu u3MeHeHnn 00beMa M HarpeBaHUU UJTH OXJIaKICHUU.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.
Bunbl Temonepenayn.
OxnaxaeHue Mpyu COBEPIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHny paboThl BHEITHUMHU CUJIAMH.
CpaBHEeHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.



HaOmronenne kureuus.
Habmronenue noctossHCTBA TeMIIEpaTyphl MPH TIJIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamophvie pabomul u onvimol

OMnbITHI IO 0OHAPYKEHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSHKCHUSI.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbITHl 0 HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJL.

Omnpenenenure 1aBJieHUs BO3/1yXa B OAJIJIOHE HIMPUIIA.

OnbITHl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3IyXa OT ero oObema
Y HarpEBaHU WIN OXJIAXKICHUS.

[IpoBepka TrHUIOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJIOMKA SKUIAKOCTH
B TEPMOMETPUYECKOMN TpyOKE OT TeMIEpaTyphl.

Hab6nronenue n3aMeHenust BHyTpEHHEH SHEPTUU Teja B pe3yJIbTaTe TeIionepe1adn
1 paOOThl BHEIIHUX CHJI.

UccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuen
BOJIBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH TMpH TEIJI0O0OMEHE
C HarpeThIM METATTMYECKUM LUIUHAPOM.

Ornpenenenue y1eapHON TEIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

Ornpenenenre OTHOCUTENIBHON BIAKHOCTH BO3AyXa.

Onpenenenue ynebHON TEMIOTHI IIJIaBIECHUS JIbA.

JJIeKTPUYECKHE U MATHUTHBIE SIBJICHUS

Onextpuszanms Ten. JlBa poxa DJIIEKTPUYECKHMX 3apsaoB. Bsaumonencraue
3apsKeHHbIX Tell. 3akoH KyioHa (3aBUCUMOCTh CUJTBI B3aUMOEHCTBYS 3apsSyKEHHBIX T
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMHM).

Onexktpuyeckoe nosie. HampsbkeHHOCTh  3iieKTpuueckoro mnois. IIpuHowmn
CYTIEPIO3ULIMU FTEKTPUUECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmn »snekTpudeckux 3apsAnoB. OJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsll.
Crpoenue atoma. IIpOBOAHMKM M NHUAIEKTPUKH. 3aKOH COXPAHEHHUs JIEKTPUYECKOIO
3apsja.

DNEeKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHUS 3JEKTPUUECKOro Toka. lcTouHuKH
IIOCTOSIHHOTO TOKa. JIEHCTBHSA 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTAX U razax.

OnekTpuueckas uenb. Cuiia Toka. DIeKTpudyeckoe HanpspkeHrne. COnpoTUBIIEHUE
IIPOBOJIHMKA. Y IEJIBHOE CONPOTUBJIEHUE BemecTBa. 3akoH OMa Juisl ydacTKa LIEMH.
ITocnenoBarenpHOE U NMAPATUIEIBHOE COEIUHEHNE ITPOBOJHUKOB.

PaboTa n MOUTHOCTH 3NIeKTpUUYECcKOro Toka. 3akoH Jxoyns—JIenua. DnekTpuueckue
LENU U NOTPEOUTENN INEKTPUIECKOM aHeprun B ObITy. KopoTkoe 3aMbIkaHue.



IlocTtosiHHBIe MarHuThl. B3ammonencTBHE MNOCTOSHHBIX MarHuToB. MarnmTHOE
nosje. MarHuTHOE Mojie 3eMJIM U €ro 3HaueHHe ISl sKu3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoe ToJI€ 3JICKTPUUECKOro TOKa. IIpuMeHeHHue 3JIEKTPOMArHUTOB B TEXHHKE.
JleficTBEe MAarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUIaTEIb MOCTOSHHOTO
Toka. Mcmonb30BaHHWE  JJIEKTPOJBUTATENCd B TEXHUYECKHUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBAeHHE 3JIEKTPOMArHUTHOW HHAYKUMM. I[IpaBuno JleHia.
Dnektporeneparop. CrnocoObl MOMyUYEHHUS SAEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa poja 3JIEKTPUUYECKUX 3aPAI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEII.
YCTpONCTBO U ICUCTBUE IJIIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS UHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpoBOTHUKY Y TUAJIEKTPUKH.
MoaenupoBaHHU€E CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKH TTOCTOSIHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuiibl TOKa aMIIEPMETPOM.
N3mepenue 351eKTpuyecKOoro Harps>KEHUST BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUHN.
B3anmMoelicTBHE MOCTOSIHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH pa3/IeJICHUS TOJOCOB MAarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OmnbIT Opcrena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlercTBME MarHUTHOTO IMOJISI HA TIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSTHHOTO TOKA.
HccnenoBanue siBJIeHUS SJIEKTPOMArHUTHOM MHTYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTh HallPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCIOBHUM €r0 BOSHUKHOBEHHMS.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHhvie pabomul u onvimol
OMnBITHI IO HAOJTFOICHUIO JICKTPU3AINY TEI MHIYKIIUEH U TIPU CONIPUKOCHOBCHHH.
WccnenoBanue neiicTBUS 3IEKTPUUECKOTO OIS HA IPOBOJTHUKHU U JTUDJICKTPUKH.
COopka u npoBepka pabOThI JJIEKTPUIECKOMN 1IETTH TOCTOSTHHOTO TOKA.
W3mepenne u peryJInpoBaHUE CHITbI TOKA.



N3mepenue u peryampoBaHue HaIpsHKEHUS.

UccnenoBanne  3aBUCUMOCTH  CWJIBI  TOKAa, MAYIIETO  4YE€pe3  PE3UCTOP,
OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbITel, NEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPHYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIOMIA ITONEPEYHOr0 CEUCHUSI U MaTeprala.

[IpoBepka npaBuiia CIOKEHUS HANPSIAKECHUM TP MOCIIEI0BATEILHOM COCIUHECHUN
JBYX pPE3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA TP MAPAJIIETBHOM COEIMHEHUN PESUCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Onpenenenrne MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTHM  CWJIBI  TOKa, MAYILIETO 4Yepe3  JaMIIOUKYy,
OT HANPSHKEHUS HA HEH.

Onpenenenue K111 HarpeBaTens.

HccnegoBanne MarHuTHOTO B3aMMOJEHUCTBUS IOCTOSIHHBIX MArHUTOB.

N3yueHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MpU HUX OOBEIUHEHUU
Y pa3/ICICHUN.

HccnenoBanue neMCTBUS SNEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aWMMOJCHCTBHS KaTyIIKU
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3yyeHune neicTBUsl MArHUTHOTO T0JIs1 HA IPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OnbITHI 0 UCCIEAOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHOW UHIYKIIMU: UCCIEA0BAHUE
W3MEHEHUW 3HAUYCHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Mexann4yeckue siBJICHUSA

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touyka. Cucrema  OTcyeTa.
OTHOCUTENBHOCTh ~ MEXaHUYECKOTO  JABWKECHUA. PaBHOMEpHOE  MPAMOJIMHEHHOE
nBwxkeHue. HepaBHOMepHOe mpsAMosiMHEWHOEe ABWkeHne. CpenaHsis W MIHOBEHHAas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMONIMHEHOE NBMKeHHe. CBOOOIHOE TIajIeHHE.
Omnpbitel ['anunes.

PaBHOMepHOE JBWXKEHUE MO OKpyXHOCTU. llepuon u dacrora oOpaunieHwus.
JIuHenHas u yriioBast CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepsoiii 3akoH HreroTrona. Bropoit 3akoH Herorona. Tpermii 3akoH HproToHa.
[IpuHIMI CYyTIEpIIO3ULIMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUSI CKOJBXKEHHUS, CHUJia
TPEHMUS TTIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsHKeCTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpPEHHE CBOOOHOTO MaICHUsI.
JIBmxenune mianetr Bokpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecomocThb
U TIEPETPY3KH.



PaBHOBecue wmarepuanbHON TO4KkU. AOCONIOTHO TBepaoe Teno. PaBHOBecue
TBEPZOTO TeJIa C 3aKPEIIEHHOM OChIO BpalleHuss. MoMeHT cuibl. LleHTp TsxecTn.

Nmnynsc Tema. M3meHeHune wummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHS
MMITyJIbca. PeakTHBHOE ABMKEHHUE.

Mexannueckass paboTa U MOIIHOCTb. PaboTa cui TshKECTH, yNpyrocTH, TPEHHSL.
Cas13b sHEpruu u padboThl. [loTeHnnanpHast SHEPTHs TeNa, MOAHITOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHmanpHas sHeprus cxaTou npyxunsl. Knnernueckas sueprus. Teopema o
KHMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

HabmroneHne MEXaHMYECKOTO JIBHJKEHUS Tellda OTHOCHTEIBHO pa3HbIX Tell
oTcUeTa.

CpaBHeHueE MMyTel U TPACKTOPU IBU>)KEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3MmepeHne CKOpOCTU U YCKOPEHUS IPSIMOIIMHENHOTO JABUKEHHUS.

Hccenenoanye npu3HaKkoB PaBHOYCKOPEHHOIO JIBUKCHUS.

Habntoienue 1BukeHMs Teja 1o OKpY>KHOCTH.

HaGmonenne MexaHMYeCKUX SIBJICHHUM, MPOUCXOASIIMX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIBHDKEHHH OTHOCHUTEIBHO KaOWHETa
(u3uKH.

3aBUCHUMOCTB YCKOPEHHS TeIa OT MACChI TENA U JEUCTBYIOLIEH HA HETO CUJIBI.

HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJIEHCTBUH TEIT.

N3MmeHenue Beca Tenia Npu YCKOPEHHOM JBHKECHUH.

Ilepemaua uMIrypca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECHCTBUH.

CoxpaHeHne UMIyJibca IpU aOCOIIOTHO YIIPYTOM B3aUMOICHCTBUH.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHne MeXaHUYeCKOM SHEPTrur pH CBOOOTHOM IaJICHUU.

CoxpaHeHHe MEXaHWYECKONM SHEpruu IMpU JBWXKEHUM Tela MOJ JACHCTBUEM
MIPY>KUHBL.

JlabopamopHhvie pabomul u onvimol

KoHcTpyupoBanue Tpakrta [Jis pa3roHa M JaJdbHEHIIEro paBHOMEPHOTO ABHIKCHUS
IIIAPUKA WA TEJICIKKH.

OmnpeneneHne cCpeHEe CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS IapHKa
10 HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHne yCKOPEHUs TeJla IPH PaBHOYCKOPESHHOM JBHKCHHH 10 HAKIIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TIYTH OT BPEMEHH IPU PaBHOYCKOPESHHOM JBH)KCHHUU
0e3 HaYaJIbHOW CKOPOCTH.



[TpoBepka THITOTE3bI: €CJIM NP PABHOYCKOPCHHOM JIBIDKEHUH 03 HadalIbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJl HEYSTHBIX YHCEJI, TO COOTBETCTBYIOIIHE IPOMEKYTKH
BPEMEHH OJIMHAKOBHI.

HccnemoBanue 3aBHCHUMOCTH CHUIBI TPEHUS CKOJBXCHHS OT CHJIBI HOPMAaJIbHOTO
TaBIICHUSI.

Omnpenenenre koduIeHTa TPEHUS CKOJTBKCHUS.

OmnpeneneHne KeCTKOCTH TIPYKUHBI.

OmnpeneneHrie pabOTHI CHIBI TPEHHUS TPU PAaBHOMEPHOM JBIDKCHUHM Tela
10 TOPU30HTAIEHOM ITOBEPXHOCTH.

Omnpenenenre pabOTHI CHIIBI YIPYTOCTH MPH TOIBEME Tpy3a C HCIOIh30BAaHHEM
HETIOJIBHYKHOTO U TTOJIBHYKHOTO OJIOKOB.

N3yueHne 3ak0Ha COXpaHEHUS SHEPTUU.

MexanuyecKkue Koj1e0aHus U BOJIHbI

KonebarenbHoe naBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUI: MepHuof,
4acToTa, aMIUINTyZa. MareMaTH4eCcKuil W TpYXKUHHBIA MasTHUKHU. [IpeBpainenne
SHEPTUM MPHU KOJIeOATETbHOM IBUKEHUH.

3aryxaroimue koneOaHusi. BeiHyxaeHHble konebanus. Pesonanc. Mexannueckue
BOoJIHBL. CBOICTBA MeXaHWYeCKUX BOJIH. IIpogosibHbIE M monepedHsle BONHBL. [[nuHa
BOJIHBI M CKOpPOCTb €€ pacnpoCTpaHEHHs. MEXaHMYECKHE BOJHBI B TBEPIOM TEIIE,
CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. ITH(ppa3ByK U yJIbTpa3ByK.

Jlemoncmpayuu
Habmronenue xonebanuii Te o 1eMCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
Hab6nronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.
PacnipocTpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (Ha MOJIEIH).
HalGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHwie pabomwi u onvimoi

Omnpenenenre YacTOThI M IEpHOIa KOJIeOaHUH MaTEMaTHICCKOTO MasTHHKA.

Ompenenenre 4acTOThI U MEpUoa KoJieOaHUM PYKUHHOTO MasiTHUKA

HccnenoBadue 3aBUCUMOCTH TeproIa KoineOaHWd TMOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TPYKMHHOTO MasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCHUMOCTH TIEpHOJa KoJieOaHUH rpy3a, MOABEIICHHOTO K HUTH,
OT MacchlI Ipy3a.

OnBITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCThH TEpUOAa KOJIEOAHUW TPYKUHHOTO
MasiTHAKa OT MacChl Ipy3a M )KECTKOCTH MPY>KUHBEI.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHUSI.



3J'leKTp0MaFHI/ITH06 IMOJI€ 1 3JIEKTPOMAIHUTHBIC BOJIHDI

BHGKTPOMB,FHI/ITHOG ITIO0JIC. 9J’I€KTpOM3FHHTHBI€ BOJIHEI. CsoiicTBa
QJICKTPOMAroHuTHBIX  BOJIH. [Ixama SJICKTPOMAIrHUTHBIX BoiH. HMcnoab3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

SHCKTPOMaI‘HI/ITHaSI Impupoaa CBCTa. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.

Ilemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomul u onvimol
N3ydenne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOUIIBHOTO TeneoHa.

CaeToBbI€ IBJICHUSA

JlyueBass mognens cBera. Mcrounnkum csera. [IpsmosMHENHOE pacnpOCTpaHEHHE
ceeta. 3armenuss Connua u Jlywsl. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

[Ipenomnenue cBera. 3aKOH npesioMiieHUs cBeTa. [loHOe BHyTpeHHEE OTpaKeHne
cBeta. Mcnonb30BaHue NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAAX.

JIunza. Xopn nydeit B nuH3ze. Ontuueckas cucrema (oToanmnapara, MUKPOCKOIa
u Teneckona. ['na3 kak onruyeckas cucrema. biM3opykocTs U JaTbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHA. Cl0K€HHUE CIEKTPaIbHbBIX
nBeToB. Jlucnepcens cBera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonydenne n300pa>keHU B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHYeCcKnii CBETOBO/I.
Xon nyuei B coOuparolieit JImH3e.
XO0J1 Iy4del B pacCeUBarOLIEH JTUH3E.
[Tonyuenue n3o0paxeHut ¢ MOMOIIBIO JIUH3.
[Ipunuun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.
Mogens rnasa.
Paznoxenue 6emoro cBeTa B CIEKTP.
[Tonydenue Genoro cBeTa Mpu CJIOKEHUU CBETa Pa3HBIX 1[BETOB.

Jlabopamophvie pabomul u onvimol
HccnenoBaHue 3aBUCHMOCTH YIJIa OTPaKEHUsI CBETOBOIO JIy4a OT YIJia MaJICHHUS.
N3ydeHne xapaKTepUCTHK U300paskeHUs IIpeIMEeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJla MPEIIOMIICHHSI CBETOBOTO JIy4a OT YIJia MaJCHHS
Ha TPaHUIIC «BO3TYX—CTEKIION.



[Tonyuenue n3o00pakxeHi ¢ TOMOIILI0 COOUPAIOTIIEH JIMH3HI.

Omnpenenenre HOKYyCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.
OMNBITHI IO Pa3JIOkKEHUIO OEIOro CBETA B CHEKTP.

OnbITEl IO BOCHPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3 IBETOBBIC

(UIBTPHI.

KBanToBbIe siBJICHUA

Onbitel  Pesepdopna m mutanerapHas mozenb atroma. Moxenb atoma bopa.
Henyckanne u norsomeHue ceera aromoM. KBanTel. JInHenyaTsie COEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydenus. CTpoeHHEe aTOMHOTO Spa.
Hyxnonnas mogens atromuoro sipa. M3oronsl. PaguoaktuBHeie npespamienus. [lepuon
MOJIypacriajia aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHHUs 3aps0BOTO0 U MACCOBOIO YUCEN. DHEPTHS
CBA3M aTOMHBIX szep. CBs3b Macchl W SHEpruu. Peakuuu cuHTE3a U JIEJEHUS sEp.
Ncrounnku sHeprun CoaHOa U 3B€37.

AnepHasg »Hepretuka. JleMCTBUS pagUOAKTUBHBIX HW3JIyYEHMM Ha JKHUBBIC
OpPTraHHU3MBI.

Jlemoncmpayuu
CrexTphl U3JTy4YeHUsI U MOTJIOMICHHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTp Bojopoaa.
Habnronenue tpexoB B kaMepe Busbcona.
PaboTa cueTurka MOHU3UPYIOITUX U3TyUYEHUH.
Perucrpanus u3nydeHus: IpUpOJHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamophvie pabomul u onvimol

Hab6nroeHue CrionHbIX U IMHEWYAThIX CIIEKTPOB U3ITy4CHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIBI 110 TOPMO3HOMY ITyTH
(no dortorpadusam).

N3mepenne pannoakTuBHOTO (hOHA.

IHoBTOpHUTEIBbHO-00001IAKOIIINIT MOTYJIb

[ToBTOpUTENHEHO-0000IAIOMINN MOYJIb MPETHA3HAUEH [IJI1 CHUCTEMaTH3alluu |
00001IIeHHSI TPEMETHOTO COJCP)KAHUS U OTBITA JACSITCIBHOCTH, MPUOOPETEHHOTO TMpH
U3YYCHUU BCEro Kypca (u3uMkw, a Takke I TOJATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMEHY MO (PU3HKE JJIsl 00YUaIOIINXCsl, BRIOPABIITNX 3TOT YUEOHBIH
peIMeT.

[Ipn wW3ydeHMH AAHHOTO MOIYJIS PEATU3YIOTCS W CUCTEMATHU3HPYIOTCS BHJIBI
NeSTEILHOCTH, HAa OCHOBE KOTOPBIX OOECNmeYnMBaeTCs JOCTIKCHHUE TMPEAMETHBIX
M METanmpeJIMETHBIX  IUIAHHPYEMBIX  PE3yJNbTaToB  00ydeHus, (opmupyercs
€CTECTBEHHO-Hay4YHass TPaMOTHOCTH: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUM TIPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATh (DU3NYECKUE SIBIICHNUS,



NPUMEHSA MOJYYEHHbIE 3HAHWS, pelaTh 3aJayd, B TOM YHUCJIE KayeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIINATBHO AEATENBHOCTHBIN XapaKTep JaHHOTO MOAYJIS pealln3yeTcs 3a CUET
TOT'0, YTO OOYYaIOIIMECS BBINOIHSIOT 331aHUs, B KOTOPBIX UM MIPEAJIAraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUHM PACIIO3HABATh U HAYYHO OOBSICHATH (PU3NUECKHE
SABJICHUS B OKPY’KAIOIIEH IPUPOJIE U ITOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METObI HCCIIEAOBAHNS (DU3MUECKUX SIBICHUN, B TOM YHCIIE
JUTSl IPOBEPKU TMIIOTE3 U MOJTYYEHUSI TEOPETUYECKUX BBIBOJOB;

OOBSICHATh Hay4YHbIE OCHOBBI HamOOJee BaXKHBIX JOCTHKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEpP, IPAKTUYECKOIO MCIIOJIB30BAaHUSA PA3IMYHBIX HCTOYHHKOB
SHEPIrUy Ha OCHOBE 3aKOHA MPEBPALEHUS U COXPAHEHUS BCEX U3BECTHBIX BU0B SHEPTHUH.

Kaxnmasg U3 TeM JaHHOTO MOJIYJIsI BKIIFOUAET HKCIIEPUMEHTAIIBHOE HCCIIEI0OBAHUE
oboOmaromero xapakrepa. Moynb 3aBepilaeTcsl MPOBEICHUEM JUArHOCTHYECKON M
OLIEHOYHOH paboThl 3a KypC OCHOBHOTO 00111ero 00pa3oBaHMUsl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenune (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MNPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare msyudeHuss (pu3mkum Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
y o0yuatoirerocst OyayT chopMUpOBaHBI CIICTYIOIINE JIMYHOCTHBIC PE3yJIbTaThl B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nuecKol HayKu;

LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB,

2) rpaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:
FOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXICHUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHHUHN (U3UKH;
OCO3HaHHE BAJKHOCTH MOPAIbHO-3THUYECKUX MPUHIUIIOB B IESITEILHOCTH YYEHOTO;

3) 3CTEeTHYECKOT0 BOCIIUTAHMS
BOCIIPHUSATHE DCTETUYECKUX KadyeCTB (DM3MUCCKONM HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT0 TO3HAHMS:

OCO3HaHHWE IEHHOCTU (U3MYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILIECH KYyJIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K MCCIEI0BAaTEIbCKON
NEATEIIbHOCTH;

5) popMupoOBaHHS KYJIbTYPHI 310POBbSI 1 IMOIMOHAJIBHOI0 0J1arOMOJIyIHSs:
OCO3HAHME IIEHHOCTHM  Oe30macHoro oOpa3a KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTHU ITpaBUJl 0€30MIaCHOTO TTOBE/ICHUS Ha TPAHCIIOPTE, Ha
JIOporax, ¢ JEKTPUUYECKUM U TETUIOBBIM 000PYIOBAHUEM B JOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTHh HaBbIKa pedICeKCUH, NMPU3HAHKUE CBOETrO MpaBa Ha OMIMOKY U
TAKOTO K€ TIpaBa y JPYTroro 4ejJoBeKa;

6) TPY10BOT0 BOCIIUTAHUS:

AaKTMBHOE YydyacTHE B pEIICHMM IPAKTHYECKMX 3ama4 (B paMKaX CeMbH,
00pa3oBaTeIbHON OpraHu3aliy, HACEJIEHHOTO ITyHKTa, POJTHOIO Kpast) TEXHOJOTHYECKOM
¥ COLMAIILHON HAIIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHMCJIE€ U (PU3MYECKHUX 3HAHMIA;

UHTEPEC K MPAKTHUECKOMY M3YUYEHHIO IPO(ECCHA, CBA3AHHBIX ¢ (PU3HUKOIA;



7) 3K0JI0OTrHYeCKOT0 BOCIIUTAHMSI:

OpHCHTAaIlMs Ha TpUMEHEHNEe (PM3UYECKUX 3HAHUH JUI PENICHHS 3a7a4 B 00acTu
OKpY>Kalollel Cpeibl, IJIaHUPOBAHMS MMOCTYIKOB U OIIEHKU UX BO3MOKHBIX IMOCIEACTBUI
JUISL OKPYIKAIOILIEH CPEbl;

OCO3HaHMeE TII00ATBHOT0 XapaKTepa HKOJIOTHYECKUX TPOOIEM U Iy Tel UX PEIICHHUS;

8) ananTanuu K N3MEeHSIONINMCS YCJIOBUSIM COIUATBLHON M MPUPOIHON Cpebl:

NOTPEOHOCTH BO B3aUMOJICHCTBUHU TPU BHITIOJHEHUH HMCCIEAOBAHUN U MPOCKTOB
(u3nYecKoil HAIIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

HOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IESTEIbHOCTD;

NOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM Uncie GOpMyIMPOBATh HIIEH,
HOHATHUSA, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B o0nacTu
(duzuKwy;

IUIAaHWPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUM HOBBIX (DU3MUECKUX 3HAHMIA;

CTpEMJICHHE AaHaJM3UPOBATh M BBISABIATH B3aMMOCBSI3UM MPHUPOJBI, OOIIECTBa
¥ SKOHOMMKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

OLIEHKA CBOMX JICUCTBUM C YYETOM BIIMSHHUS HAa OKPY’KAIOIIYIO CPEAY, BO3MOXKHBIX
IJ1I00aJIbHBIX MOCTIEACTBUM.

METAITPEAMETHBIE PE3YJIBTATDBI

B pesynprare usydenus (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOyuaromierocsi OyayT copMupoBaHbl METANPEAMETHBIE PE3YIbTaThl, BKIIOYAIOIINE
MO3HABATEIIbHBIE  YHUBEpCadbHbIC  y4YeOHBIE  JIEWCTBHS,  KOMMYHHUKATHBHBIC
YHUBEPCAILHBIC YIeOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCAIBHBIC YUCOHBIC IEHCTBUSI.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIEe AeilCTBUS
ba3oBble JJornvueckue 1eMCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SBJICHUI);

yCTaHABJIMBAaTh  CYHIECTBEHHBIM  MNpHU3HAK  KjacCU(UKALUM,  OCHOBAHUS
1U1s1 000OLIEHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHSI B pacCMaTPUBAEMbIX (haKTax, TaHHBIX
1 HaOJIOICHUSIX, OTHOCAIIUXCS K (DU3NUYECKUM SIBJICHUSIM;

BBISIBIISITh TPUYMHHO-CJICACTBEHHBIC CBS3M NPH M3YYCHHUH (U3HUYECKUX SIBICHUI
U TIPOLECCOB, MPOBOAUTH BBIBOABI C MCIOJIB30BAHUEM JCAYKTUBHBIX U WHIYKTUBHBIX
YMO3AKIIOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3MYECKUX BEJIMUUH,

CaMOCTOSITEJIbHO BBIOMpaATh CIOCOO pelieHus ydeOHOM (u3nueckor 3amadu
(cpaBHEHHME HECKOJIBKUX BApUAHTOB PEIICHHUS, BHIOOp HAanOOJIee MOIXOIAIIETO C yUeTOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciexoBaTe/ILCKHeE NeHCTBUSA .
HCMOJIb30BaTh BOIIPOCHI KaK UCCIEN0BATEIbCKUN UHCTPYMEHT MO3HAHUSI;



MPOBOAUTH IO CaMOCTOATENIBHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECJIOXHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBJICHUS;

OIICHUBATh Ha MPUMEHUMOCTD U JOCTOBEPHOCTHh MH(OPMAIIHIO, TOTYYECHHYIO B XOIC
WCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSTEILHO (OPMYIHPOBAaTH OOOOIICHWS W BBIBOJALI 10 pe3yJbTaTaM
IPOBEICHHOI'0 HAOIIOEHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE IaibHEHIIEe pa3BUTHE (PU3MUECKHX IPOIECCOB, a
TAaK)K€ BBIIBUTAaTh MPENANONOXKEHUS OO0 MX Ppa3BUTUM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pab6ora ¢ undopmanmeii:

MPUMEHSATh PA3JUYHBIC METOMABI, HWHCTPYMEHTHI W 3alpoChl TPH TIOUCKE
U oTOOpe MH(pOPMAIMKM WM JAHHBIX C YYETOM NPEIJIOKEHHON y4eOHOM (usmyeckoi
3aa4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HH(POPMAIIUIO
Pa3ITUYIHBIX BUIOB M (JOPM TIPEICTABICHHUS,

CaMOCTOSTENIbHO BBIOMpATh ONTUMAIBHYIO (OpMy MpeAcTaBieHUs HHPOpMaLUU
¥ WUTIOCTPUPOBATH pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JUarpaMMaMH, WHOU
rpauKoi U UX KOMOWHAIIUSAMH.

KoMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIC JeHCTBHUS
Oo01enne:

B X0Ji¢ OOCYXJeHHs ydeOHOro Marepuasna, pe3yiabTaToOB JIa0OpaTOPHBIX paldoT
U MIPOEKTOB 33J1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYKAaeMOU TEMBbI U BHICKA3bIBaTh UICH,
HaIleJICHHBIC Ha PEIICHHE 3aa9d U TTOIep KaHue OJ1aroenaTeIbHOCTH OOIIECHUS;

COTIOCTaBIIATh CBOM CYXICHHS C CYXACHHSIMH JPYTUX YYaCTHUKOB JUAiora,
0oOHapyKUBaTh PA3IMUNE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJMYHO TPEACTABISTh PE3YJAbTAThl  BBITIOJIHEHHOTO (DU3UYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

CoBMecTHasI 1eATEIBHOCTD (COTPYAHMYECTBO):

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW U WHIANBUIYAJIbHON pabOThI
Y peIIeHUU KOHKPETHOM (pU3UUeCcKOor MpoOIeMBl;

NPUHAMATH I[IETTH COBMECTHOW NEATETHHOCTH, OPTaHM30BBIBATH NIEHCTBUS IO €€
JOCTHKEHHIO: PaCIpellesTh poJid, OOCYKAaTh MPOLECCHl U Pe3yJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTAs] KA4eCTBEHHOTO PE3yJIbTaTa 0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYSI CBOU JIEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;

OLICHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOMMHA MOPOAYKT 1O KPHUTEPHUSM,
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMMOJICHCTBHSL.



PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JAeHCTBUA
Camoopranmsamnus:

BBISIBIIATh MPOOJIEMBI B JKM3HCHHBIX W YYEOHBIX CHTYaIlUsAX, TPEOYIOMUX IS
penieHust GU3NIECKUX 3HAHUH;

OPUEHTUPOBATHCA B PA3TMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYaIbHOE,
MIPUHATHUE PEILICHUS B TPYIINE, IPUHITUE PEIICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJTOPUTM pelIeHHus (PU3NYEeCKOM 3ajlaud WM TUIaHa
UCCIEJIOBAHUSI C YYE€TOM HMEIOIIUXCI PEeCypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeiaraéMble BApUAHThI PEIICHU;

IIPOBOJIMTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYallU! U MPEeiaraTh MJIaH €€ N3MEHEHUS;

OOBSACHSATh MPUYUHBI JOCTHXKCHUS (HEAOCTHIKEHUS) Pe3yJIbTaTOB JESTEIHHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS
(GU3UYECKOr0 WCCIEAOBAaHUA WJIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSATENIBCTB,
U3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA U U YCIOBHSIM.

IMOIHUOHAJIBHBIN HHTEJLJIEKT:
CTaBUTh Ce0s Ha MECTO JPYroro 4YeJlioBeKa B XOJe CIopa WM JUCKYCCHH
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

IIpunsitue cedst U APyrux:
IpU3HABaTh CBOE IPaBO Ha OIMMOKY NIpH pEHIeHUH (PU3UYECKUX 3a7ad WId
B YTBEPXK/EHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI MO (DM3HKE K KOHILy OOydeHHs
B 7 KJ1acce:

[IpenmeTHbie  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTpaXkaTb
c(hOpPMHUPOBAHHOCTH Y O0YUAIOIUXCS YMECHHIA:

WCIIONIb30BaTh MOHATHS: (PU3NYECKUE W XHUMUYECKUE SIBICHHS, HaOIIOJCHHUE,
AKCIIEPUMEHT, MOJIb, TUNOTE3a, €IUHUIIBI (PU3NUYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHple COCTOSIHUSI BellecTBa (TBEpHOe, KHUIAKOE, ra3000pa3HOE), MEXaHUYECKOE
IBDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpaeKTopus,
paBHOACHCTByIOIass cui, Aedopmamms (ympyras, IUTacTUYECKas), HEBECOMOCTb,
COOONIAOIINECS COCYIbL;

pasnuyath sBieHus (nuddys3us, TEIIOBOE JBIKEHHWE YaCTHI[ BEIIECTBa,
paBHOMEpHOE JBI)KCHHE, HEPAaBHOMEPHOE JIBIDKEHUE, WHEPIIHS, B3aUMOICHUCTBUE TET,
paBHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHON OCBhI0 BpAIlCHUS, TMepeaada JgaBICHUS
TBEPABIMHU TEIaMH, KUIKOCTSIMH U Ta3aMHu, aTMOC(EpHOE JaBJICHHE, MJIaBaHUE Te,



MPEBpALICHUs] MEXaHWYECKOM SHEpPruu) MO OMHCAHHIO HMX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3UUECKHUX SBICHUNA B OKPYKAIOIIEM
MUpE, B TOM 4nciie PU3ndecKkue IBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C Pa3IMUHBIMU
CKOpPOCTSIMM B JKMBOM WM HEXHBOM IIPUPOJE, ACUCTBUE CHIBI TPEHUS B IPUPOJE
U TEXHUKE, BIUSHHE aTMOC(PEPHOro JaBJICHHUS HA XKUBOW OpraHu3M, IJIaBaHUE PHIO,
pBIYard B TeJe YeNOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBJICHH;

OMKCHIBATh M3YYCHHBbIE CBOMCTBA Tel M (DU3UUYECKUE SIBICHUS, HCIOJIb3Ys
¢uznyeckue BeIMUMHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMsI, MyTh, CKOPOCTb,
CpeIHssl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Tela, CUjla TPEHHUsI, J1aBlICHUE
(TBepmoro Tena, XKHIKOCTH, Tas3a), BBITAJIKUBAIONIAs CUJa, MeXaHuWdeckas paboTa,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQHUIMEHT TMOJE3HOTO ACHCTBUS
MEXaHU3MOB, KMHETUYECKass W TOTEHLUAIbHAs JHEPTusi), MPU ONUCAHUU TPABUIHHO
TPAaKTOBATh (PU3UUYECKUIN CMBICI HCTIONb3yEMbIX BEJIHUMH, UX 0003HAYCHHS U €TUHUIIBI
(Gu3MUEeCKMX BEJIWYUH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOUIUE JaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYUHAMH, CTPOUTH TpadUKu HM3YyUYECHHBIX 3aBUCUMOCTEH
(bU3UYECKHUX BEJIMYUH,;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IPOLIECCHI, MCIOJB3YS
MpaBWia CIOXKEHUs CUJl (BIOJb OJIHOM TpsiMOii), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, mpaBUiIO paBHOBECHS pbIyara (0J10Ka), «3070TOE MPABUII0» MEXAHUKH, 3aKOH
COXPAHEHUS MEXaHMYECKOH SHEpPIruu, IpPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa W 3alUCBIBATh €0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3MUECKHE SIBJICHUS, IMPOLECChl M CBONCTBA Te€l, B TOM YHUCIE
M B KOHTEKCT€ CHUTyalluid TMPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2 JIOTMYECKUX IIaroB C
UCIOJIb30BaHUEM 1-2 M3y4YEeHHBIX CBOWCTBA (DM3UYECKUX SBIICHUN, (U3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemaTrh pacueTHble 3ajauyu B 1-2 ACHCTBUS, WCIONB3YS 3aKOHBI U (OPMYJIBI,
CBSI3BIBAIOIINE (PU3NIECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 33/]a4H 3alHCHIBAThH
KpaTKOE YCJIOBUE, MOJACTaBIATh (PU3NYECKUE BEIWYHHBI B (POPMYJIBI M MPOBOIUTH
pacyeThl, HaXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIE JIJIs pEIICHUS 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD NOJyYeHHON (PU3NUECKON BEIMUMHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (PUINYECKUX
METOJIOB, B ONHCAHWM WCCJICIOBaHMS BBIJACIATH IPOBEPSEMOE MPEANOI0KECHHE
(rumoTesy), pa3audaTh U MHTEPIPETUPOBATH MOTYUCHHBIN PE3yIbTaT, HAXOIUTh OIITMOKU
B XOJI€ OMBITA, POBOIUTH BHIBOJIBI IO €TO PE3YJIbTATAM;

MIPOBOJIUTH OMBITHl MO HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Tel: POPMYIUPOBATH MPOBEPsIeMbIE TPEANON0KEHHUS, COOMPATh YCTAHOBKY U3
MPEIOKEHHOTO 000PYI0BaHMS, 3aITUCHIBAThH XOJ OMbITAa U (JOPMYITHPOBATH BBIBOIBL;



BBIIIOJIHATH MPSIMBIE U3MEPEHUS PACCTOSHUSA, BDEMEHH, MAaCChI T€JIa, 00bEMa, CHUJIbI
U TEMIEpaTyphl C UCIOIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aIUCHIBATH
NoKa3aHus NpUOOPOB C YUETOM 33JaHHOM aOCONIOTHOM MOTPEITHOCTH U3MEPEHNUH;

MIPOBOAMTDH MCCIIEOBAHNE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIMUUHBI OT JIPYron
C UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
TeJa OT BPEMEHH JBW)KEHHS TE€Ja, CUJIbl TPEHUS CKOJIBXEHHUS OT Beca Tejla, KauyecTBa
00paOOTKM TIOBEPXHOCTEH Tl MW HE3aBUCUMOCTH CHJIBI TPEHUA OT IUIOLIAAH
CONIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTU OT YJUIMHEHUS MPY>KUHBI, BBITAIKUBAIOLIECH
CIWIIBI OT O0beMa TMOTrPYy>KEHHOM 4YacTh Telda M OT IJIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IJIOTHOCTH T€JIa, OT ITyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUA TeJl, YCIIOBUW PABHOBECHsS pblyara U OJOKOB, yYaCTBOBAaTh B IUIAHHMPOBAHUU
y4eOHOI0 HCCIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHATh W3MEPEHMS, CIEAys
OpEUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBUCHMOCTH
(¢u3nYeCKuX BEIMYUH B BUJIE MPEIIOKEHHBIX Ta0muIl ¥ TpaduKOB, TPOBOJAUTH BHIBOJIBI
0 pe3yJibTaTaM HCCIEA0BAHNUS;

IPOBOJIUTHh KOCBEHHbIE M3MEpPEHMsI (U3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUJAKOCTH W TBEPAOTrO TeNa, CUja TPEHUS CKOJBXEHUS, [aBJICHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CUJIA, JCHCTBYIOIIAs HAa IOTPY>KEHHOE B JKUJKOCTh TEJI0, KOAP(PULIUEHT
MOJIE3HOT'O JIEUCTBHSI MMPOCTHIX MEXAHU3MOB), CIIEys MPEIOKEHHON UHCTPYKIUU: IPU
BBIMOJIHEHUH H3MEpPEHUN coOupaTh 3KCHEPUMEHTAIbHYI0 YCTAHOBKY U BBIYHMCIATH
3HaY€HUE UCKOMOU BEJIMYUHBL;

coON01aTh MpaBWJIa TEXHUKU OE€30MacHOCTH MpU padore ¢ J1adopaTopHBIM
o0opyI0BaHHEM;

MMETh MPEJCTaBIECHUE O MPUHIUIAX ACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYIbl, 0aAPOMETp, phlyar,
HOJBUKHBIA U HETIOJBUXHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C MCMOJb30BAHMEM MX OMUCAHUA (B TOM YHUCIHE: MOJIIUIHUKHA, YCTPOUCTBO
BOJOIIPOBO/IA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOW HACOC,
apeoMeTp), UCIMOJIb3ysl 3HAHHUS O CBOMCTBAX (PU3MYECKUX SIBIEHUHM M HEOOXOIUMbIE
(u3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJAUTH MpHUMEpPhl (HAXOAUTh HMHGPOPMALMIO O MpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (PU3MYECKMX 3HAHUWA B TOBCEIHEBHOW JKU3HU [JIs1 OOecrHedeHus
O0e3omacHOCTH TpU OOpamieHUH C NpudopaMH U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUSI HOPM HKOJIOTHYECKOTO MOBE/ICHUS B OKpYKatoLIeh
cpene;

OCYIIECTBIISATh OTOOP MCTOYHMKOB MH(popMaiuu B VHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLIUXCSl 3HAHUW U IMyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATH MHPOPMAIUIO, KOTOpas SIBJISIETCS MPOTUBOPEUNBOM
WM MOXET ObITh HEJOCTOBEPHOI;



WCIIONIb30BaTh MPHU  BBIIOJIHEHUH YYEOHBIX 3aJaHUM  HAYYHO-MOMYJISIPHYIO
IUTEepaTypy (PU3MUECKOro COAEp)KaHUs, CIpPaBOYHBIE MaTepuajbl, PECYpChl CETH
WuTepHer, BiIajeTb NpUEMaMHd KOHCIIEKTHUPOBAHUS  TEKCTa, IpeoOpa3oBaHMs
nH(OpMAIUU U3 OJJHOW 3HAKOBOW CHCTEMBI B PYTYIO;

C03/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOILIEHUS HA OCHOBE 2—
3 UCTOYHMKOB MH(OPMAIINH, B TOM YHUCJIE MyOIUYHO MPOBOAUTH KPATKHE COOOIIECHUS O
pe3ysbTaTax MpPOeKTOB WK yUeOHBIX UCCIIEI0OBAHUM, TPH STOM IPaMOTHO UCIIOIb30BaTh
U3yYEHHbIM TMOHATUHHBIA ammapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPY BBINOJIHEHUH YUYE€OHBIX IPOEKTOB U UCCIIEI0OBAaHUI pacipeeisiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUU C TIOCTABICHHBIMU 3a7[auaMu, CJICAUTD 32 BHIIIOJIHEHUEM TIJIaHa
JCHCTBHM, OLIEHWBATh COOCTBEHHBIM BKJIAJ B JACSITENBHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHHUKAaTHUBHOE B3aUMOJEHCTBHE, yUNTHIBAsI MHEHUE OKPY KAIOIIHX.

[IpeameTHbIE pe3yiabTaThl OCBOCHUSI MPOTpamMMbl MO (HU3MKE K KOHILY OOy4YeHUs
B 8 Ki1acce:
[IpeameTHbie  pe3ynabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaXKaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:
MCIOJIB30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJI, TEINIOBOE JIBUKECHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAJUIMUYECKUE U aMOp(HBIE Tela,
HACBIIICHHBIN U HEHACBIIIEHHBIN NIap, BJIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHyTPEHHSS
SHEPrusl, TEIUIOBOW JIBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3aPsi/, FIECKTPUUECKOE
10JI€, MPOBOJHUKH U IUDJICKTPUKHU, TOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pa3nyath SIBJIEHUA (TEIUIOBOE PAaCIIMPEHUE U CKATHE, TEIIoNepeaaya, TEIIOBOE
paBHOBECHE, CMayMBaHWE, KANWJUISIPHBIC SIBJICHUWS, MCIIAPEHHUE, KOHJCHCAIWs,
IJIaBJICHUE, KpUCTAJUTN3aLUS (oTBepaeBaHME), KHUIICHUE, TerJIoneperaya
(TerI0MPOBOHOCTh, KOHBEKIIUS, WU3JIYyUYCHHE), DJICKTPU3ALMS TeJ, B3aUMOJEHCTBUE
3apsioB, ACHCTBUSI AJIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIECHCTBHE
MarHuToOB, AEHCTBHE MArHUTHOTO IOJI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMSA) TIO0 ONUCAaHHWIO HX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKpPYXKAIOIIEM
MHUpE, B TOM uuclie (QU3NYECKHe SIBICHUS B TMPHUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KanWUISpHBIE SIBJIEHUS B NPUPOJE, KPUCTALIBl B mpupoie, uzinyudenwe ColiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHHUE POCHI, TyMaHa, WHEs, CHEra,
ANEKTPUYECKUE SBIICHUS B aTMOC(hepe, MIEKTPUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJsie 3eMiu, apeiid moJIF0COB, POJIb MATHUTHOTO TIOJIS JIJISl )KM3HU Ha 3emJie, MOJIIpHOe
CUSHHME, TIPU OSTOM TEPEBOJAUTH MPAKTUYECKYIO 3ajady B YueOHYI0, BBIACIITH
CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (PU3UUECKUX SBICHUMN;
OTNUCHIBATh HM3YYEHHBIE CBOMCTBA Tel W (PUBUYECKHE SIBJICHUS, HCMOJb3Ys
¢u3nueckre BEIMUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrys, KOJIUYECTBO TEIUIOTHI,



yAenbHasl TEIUIOEMKOCTh BEIIEeCTBa, yelibHas TEIJIOTa IJIaBJICHUA, YAETbHAs TEIioTa
napooOpa3oBaHusi, yJielbHas TEIJIOTa CTOpPaHMs TOIUIMBA, KOA(PPUIMEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOM MAalIWHBI, OTHOCUTENIbHASI BIAXXHOCTh BO3/yXa, AJIEKTPUUYECKUUN
3apsif, cuja TOKa, JJIEKTPUIECKOe HANpPsyKEHUE, COMPOTUBIICHUE MTPOBOIHUKA, YIEIbHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOLTHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPABUJIBHO TPAKTOBATh (DU3MUECKHII CMBICI HCIIONb3YyEMbIX BEMYHH, 0003HAUCHUS U
€IMHULBI  (DU3MYECKUX BEIUYMH, HAXOAWUTh (POPMYJIbI, CBS3BIBAIOLINE JTaHHYIO
(Gu3MUECKyl0 BEJIMYMHY C JPYTUMH BEJIWYMHAMHU, CTPOUTh TpapuKd HN3YUEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepHu30BaTh CBOMCTBA Tel, (pU3MYECKUE SIBICHUS U IMPOILIECCHI, UCTIOIb3YS
OCHOBHBIC TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKONH TEOPHUH CTPOCHHUSI BEIIECTBa,
MPUHLIUII CYTIEPIIO3UIINHU TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia,

3akoH Oma jJid yyacTka Lemnu, 3akoH Jlxoyns-JIeHna, 3aKOH COXpaHEHUsl SHEPTUH,
P 3TOM YMETh (POPMYITUPOBATH 3aKOH U 3aMUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHHE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHME W3 1-2  JIOTWUYECKMX  IIIaroB
C HUCIIOJIb30BaHUEM 1-2 M3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUN, (PU3NUECKUX
3aKOHOB HMJIM 3aKOHOMEPHOCTEH;

pemarh pacueTHble 3aJayd B 2—3 ACUCTBUS, HCIONB3YS 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOIIME (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/Ja4uM 3alHUChIBATh
KpPaTKO€ YCJIOBME, BBISBIATh HEAOCTAaTOK J@HHBIX JUIS pEUIeHMs 3a7add, BbIOUpaTh
3aKOHBI U (DOPMYJIBI, HEOOXOAMMBIE JIJISl €€ PEIICHNs, IPOBOIUTH PACUEThl M CPAaBHUBATH
HOJy4YE€HHOE 3HaueHUe PU3NUECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIIN (PHU3UIECKUX
METOJIOB,  HUCIOJIb3Yys  ONWCAaHUE  MCCIEAOBAaHUSA,  BBIACISATH  IIPOBEPSEMOE
IPENOJIOKEHNE, OLCHUBATh IPaBUWIBHOCTh MOpPsIKa IPOBEIEHUS HCCIIEIOBAHNUS,
MPOBOANTH BBHIBOJIBI;

IPOBOJUTH OMBITHl MO HAOMIONECHUI0 (U3UYECKUX SBICHUNA WM (PU3NYECKHUX
CBOMCTB TeJ (KamWJUISIPHBIEC SBIICHHUS, 3aBUCUMOCTh JABJICHHS BO3/IyXa OT €ro o0beMma,
TEMIIEPaTypbl, CKOPOCTH TMPOLIECCa OCTHIBAHUS M HArPEBAaHUA MPU M3ITYUCHHUH OT I[BETa
u3ayvarouiel  (morjomaroieii)  MOBEPXHOCTH,  CKOPOCTb  HMCHApEHUs  BOAbI
OT TeMmmepaTyphl KHIKOCTH M IUIOMIAJM €€ TOBEPXHOCTH, JJICKTPU3AIMS Tl U
B3aUMOJCHCTBHUE 3JEKTPUUECKUX 3aps0B, B3aHMMOJCHCTBUE MOCTOSHHBIX MAarHuTOB,
BU3yaIHM3aIisl MATHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, IEHCTBUS MarHUTHOTO TIOJIS
Ha TPOBOJHWK C TOKOM, CBOMCTBA DJJEKTPOMAarHWTa, CBOWCTBA DJIEKTPOIABUTATEIS
MOCTOSIHHOTO TOKa): (OpMYyJIMPOBATh MPOBEpsieMble MPEANONIOKEHHS, COOUPATh
YCTaHOBKY U3 MIPEJIOKEHHOTO 000PYI0OBAaHUS, OTIMCHIBATH X0/ ONbITA U (OPMYIUPOBATH
BBIBOJIbI;

BBIMOJHATh MPSAMBIE HW3MEPEHUS TEMIepaTypbl, OTHOCUTEIbHOW BIAXKHOCTH
BO3/yXa, CHJIbI TOKa, HANpsKEHUS C HCIOJb30BAHUEM AaHAJIOTOBBIX MPHOOPOB



U JIaTYMKOB (DU3MUECKUX BEJIIMYMH, CPABHHUBATH PE3YyJbTaThl HU3MEPEHHUN C Y4ETOM
3aJJaHHOM a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOANTDH UCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIUYUHBI OT JPYroi
C HMCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTbh CONPOTHUBIICHUS IPOBOJHHUKA OT
€ro JJIMHBI, IJIOIIAAM MOMEPEYHOr0 CEYEHHsI U yIEIbHOTO CONPOTUBIICHUS BELIECTBA
IPOBOJIHMKA, CHJIbI TOKA, UAYLIETO Yepe3 MPOBOAHMK, OT HANPSKEHUS HA IPOBOJIHUKE,
HCCJIEIOBAHUE MOCIEAOBATEIbBHOIO W MApaUIEIbHOTO COEIWHEHHH MPOBOJHHUKOB):
IUTAaHUPOBATh HCCJIEN0BAHUE, COOMPATh YCTAHOBKY U BBIIOJHATh U3MEPEHUS, CIEAys
pEJI0KEHHOMY IUIaHYy, (PMKCHPOBATh PE3yJbTAThI MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TabyuIl ¥ TpaduKOB, MPOBOIUTH BBIBOJBI MO PE3yJIbTaTaM HCCIIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEIUUYUH (yA€TIbHAs TEIJIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPEAJIOKEHHOW MHCTPYKIUH, U BBIYUCIISATh 3HAYEHUE BETUYNHBL;

coONI01aTh MpaBWIa TEXHUKU OE€30MaCHOCTH MpU padore ¢ J1adopaTopHBIM
00opyI0BaHHEM;

XapaKTepU30BaTh NPUHIUIBI ACUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C UCIOJIB30BAHUEM UX OMHUCAHUS (B TOM YHCIE: CUCTEMA OTOIUIEHHS JJOMOB,
TUTPOMETp, TMapoBasi TypOMHA, aMIEpPMETpP, BOJBTMETP, CUYETUYHK AICKTPUUECKOU
SHEPruM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTeNIbHbIE 3JIEKTPONPUOOPHI
(npuMepsbl), SJIEKTPUYECKHE MPEAOXPAHUTENHN, BJIEKTPOMArHUT, SJIEKTPOJABUTATEIb
IOCTOSSHHOTO  TOKa), MCIOJNb3ysl 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBICHUMN
1 HeoOXoauMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI 10
CXeMaM M CXEMATHUYHBIM pUCYHKaM (MKHUAKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETD,
TUTPOMETp, JIBUraTelb BHYTPEHHETO CrOpaHHUs, 3JEKTPOCKOIN, PEOCTaT), COCTABISTH
CXEMBI 3JIEKTPUYECKUX LENEH C MOCIEAOBATENbHBIM M NapaJIEbHBIM COECIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS JJIIEMEHTOB AIEKTPUUECKUX LIETIEH;

OPUBOJAUTH MpHUMEPhl (HAXOAUTh HMHGPOPMALUIO O MpUMEpax) MNPaKTUYECKOTO
UCTIOJb30BaHUS (DU3MUECKUX 3HAHUNW B TIOBCEIHEBHOM KM3HM [UIsi oOecredeHust
0e3omacHOCTH TMpu OOpalleHUH C NOpubopaMM M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 3710POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPYKaroIIen
cpene;

OCYIIECTBIISATh TMOUCK HHpOpMauu (usnueckoro coaepxanus B HHTepHere,
HAa OCHOBE HMMEIOIIMXCS 3HAHWWA W MYTEM CPaBHEHUS JOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIIETATh HH(OPMALNIO, KOTOpas SBIAETCS NPOTUBOPEYMBONM WM MOXKET OBbITh
HEI0CTOBEPHOM;

WCIIOJIb30BaTh IPU  BBIMIOJIHEHUH YYE€OHBIX 3aJaHUi  HAYYHO-TIOIMYJIAPHYIO
auTepatypy (U3MYECKOTrO COJIep)KaHUs, CIPAaBOYHBIE MaTepuajbl, PECYpChl CETH
WuTepHer, BhajeTb MpuUeMaMd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIKM U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;



CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M KPATKHE YCTHBIE COOOIIEHHUs, 00001as
UHPOPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, B TOM YHUCIE IYOIMYHO NPEACTABIATH
pe3yabTaThl MPOEKTHOM WM HCCIEA0BATENBCKOW JEATEIBHOCTH, IPU 3TOM IPaMOTHO
WCIIOJIb30BAaTh M3YyYCHHBIM MOHATHHHBIA amnmapaT Kypca (GU3HMKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALUECH;

IpU BBINIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUNA (PU3UYECKHUX MPOLECCOB
pacupenensiaTb 00S3aHHOCTU B TPYyNIE B COOTBETCTBUU C IOCTABIECHHBIMHU 3a/ladyaMH,
CIICIUTHh 3a BBIIOJHEHUEM IIJJaHA JEHCTBUM M KOPPEKTUPOBATh €ro, OLEHUBATH
COOCTBEHHBI BKJaJ B JACATENBHOCTh TPYIIbI, BBICTpaUBaTh KOMMYHHKAaTHBHOE
B3aUMOJENCTBHE, IPOSABIIASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

[IpeameTHbIE pe3yiabTaThl OCBOEHUSI MPOTpamMMbl MO (PU3MKE K KOHILy OOyuyeHUs
B 9 Kiacce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI — OTpa)aThb
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

UCIIOJb30BaTh MOHATHS: CHCTEMAa OTCYETa, MaTepUajbHAas TOYKa, TPACKTOPUS,
OTHOCHUTEJILHOCTh MEXAaHWYECKOTo JABWXKEHUs, nepopmarus (ymnpyras, IiacTUYecKasi),
TPEHHE, HEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTD U IIEPETPY3KU, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPJIOE TEJIO, IEHTP TSKECTU TBEPAOro Teja, pABHOBECHE, MEXaHUYECKUE
KoJieOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa
AJIIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPBI UCITyCKAHUS
U TIOTJIONIEHUs, anbda-, 0eTa- U TaMMa-u3IydeHus, U30TOIbI, SiFCPHAs DHEPTEeTUKA,

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABUKEHUE, CBOOOIHOE TMaJIeHHuEe T, PABHOMEPHOE
IBWKEHHE TI0 OKPYXHOCTH, B3aUMOJICMICTBUE TE€J, PEAKTUBHOE JBUXCHHUE,
KojebaTenbHOe JBIDKCHUE (3aTyXalllre W BBIHYXIACHHBbIC KOJeOaHUs), pE30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE PACTIPOCTPAHEHHUE, OTPAKEHUE
Y MPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, PA3JIOKEHUE OEJI0ro CBeTa
B CIEKTP U CIIOKEHHE CHEKTPAJIbHBIX LBETOB, JUCIEPCHUS CBETA, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3JIyUEHHUS ) IO OMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOMINX JaHHOE (hU3UYECKOE
SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MUPE
(B ToM uncne pusudeckue SBICHUS B MIPUPOJIE: MPUIUBLI U OTJIHMBBI, IBHKCHHUE TIIIAHET
ConHeyHON CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSTHAE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMHYECKUE BOJHBI, I[yHAMH, 3XO0, I[BETa TeJI,
ONTHYECKUE  SBJICHUS B  TPUPOJE, OHOJOTHYECKOe  JCHCTBHE  BHUIHUMOTO,
yIbTPaprOIETOBOTO M PEHTIEHOBCKOTO M3JYyUYCHHH, €CTECTBEHHBIH pPaJlOaKTUBHBIN
(G oH, KOCMHYECKHE JTydd, PATMOAKTUBHOE U3IIyYCHHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PaIMOAKTUBHBIX HW3JIYYEHH HAa OpraHu3M 4YeJloBeKa), IpU HTOM MEPEBOAUTH



MPAKTUYECKYIO0 33a7ady B Y4eOHYIO, BBIIETSATH CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKM)
bu3NUecKuX SIBICHUI;

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel M (DU3UYCCKUE SIBICHHS, WCIOJIb3YS
bu3nyuecKre BEJIMYUHBI (CPelHsIi © MTHOBEHHAsi CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JBIDKEHUHW, YCKOPEHHE, MEepPEeMEIIeHNe, MyTh, YIoBas CKOPOCTh, CHja TPEHHS, CHja
yOPYrocTH, Cuja TsHKECTH, YCKOPEHUE CBOOOIHOTO MajeHUs], BEC Tella, UMITYJIbC Tea,
UMITYJIbC CHJIBI, MEXaHWUYECKas paboTa W MOIIMHOCTh, MOTEHIIMAJIbHAS JHEPTHUsl Tena,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIHsl CKATOW MPY>KUHBI,
KUHETHYECKasi YHEPTUs, MMOTHAsT MEXaHUYeCKasl SHEPIusl, IEPUO] U YacToTa KoJieOaHuH,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHAa, CKOPOCTh CBETa, IOKa3aTeihb
IPEJIOMJICHUS] CpPEeJlbl), MPU OINKUCAHUU MPABUIBHO TPAKTOBATH (PU3HUECKUI CMBICI
HCIIOJIB3yEMBIX BEIIMYWH, 0003HAUCHUS W CAMHHIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(bOpMyIIBI, CBS3BIBAIOIINE JAHHYIO (U3WYECKYIO BEIUYMHY C JIPYTHMU BEIMYHMHAMM,
CTPOUTH IpaUKK U3YUECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYHH;

XapaKTEpHU30BaTh CBOWCTBA TeJN, (PU3MUECKHE SBJICHHUS W TPOIECCHI, HUCIIONB3YS
3aKOH COXPAHEHHS PHEPruH, 3aKOH BCEMHPHOI'O TATOTECHUSI, MPUHIIUII CYHEPIIO3UIINH
CWJI, TPUHIMI OTHOocUTelbHOCTH [anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
HUMITYJIbCa, 3aKOHBI OTPKCHUSI U TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHECHUS 3aps0BOTO
U MaccOBOTO YHCEN TPH SJIEPHBIX pPEaKUUAX, NpU STOM (OPMYIUPOBATH 3aKOH
Y 3aIACHIBATh €TO MAaTEMAaTHIECKOE BBIPAKCHUE;

OOBACHATH (PU3MYECKHE TPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIBIATH  MPUUYUHHO-
CICICTBCHHBIC CBSI3M, CTPOWTh OOBSACHEHWE W3 2—3 JIOTHYECKUX  IIaroB
C WCIIOJIb30BaHWEM 2—3 M3YYCHHBIX CBOMCTBA (PU3UYECKHUX SBJICHHUM, (U3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacueTHbie 3a7aud (ONMMUparoIIUMecs Ha CUCTeMy U3 2—3 ypaBHEHU),
UCIIOJIb3YsI 3aKOHBI M (hOPMYJIbl, CBSI3bIBAIONIME (DU3UYECKHE BEITUYMHBI: Ha OCHOBE
aHaJM3a yCJIOBUS 3a7a4d 3aIMChIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIONINE WU
U30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IJISI pElICHUs,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HICCKON
BEJIMYMHEI,

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXXHO PEUIUTh MPH MOMOIIM (PU3HUECKHUX
METO/JOB,  HWCIIOJB3ysS  ONMHCAaHWUE  WCCICNOBAHUS,  BBIACIATH  IIPOBEPSIEMOC
MIPEANOJIOKEHNE, OIICHUBATh MPAaBUJIBHOCTh TMOPSAKA TPOBEACHUS HCCIIECIOBAHNUSA,
MIPOBOJIUTH BBIBOIBI, MHTEPIPETUPOBATH PE3YyJIbTATHI HAOIIOICHUI U OTIBITOB;

IIPOBOJUTL OMNBITHI IO HAOMIOMECHUI0 (U3UYECKUX SBICHUNA WM (PU3HUECKHX
CBOWCTB Ten (M3y4YeHHE BTOPOTO 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBUCUMOCTbH TIEpHOIa KOJIeOaHUH MPY>KMHHOTO MasSTHUKA OT MacChl TPy3a U )KECTKOCTH
MPY>KUHBI M HE3aBUCHUMOCTb OT AaMIUIMTYbl MAaJbIX KOJCOAHHM, MNPSIMOIMHEHHOE
pacmpocTpaHEHUE CBETa, Pa3IoKEHHWE OEIOro CBETa B CIEKTP, HU3yYEHHE CBOWCTB
n300paxkeHus B IUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHMs MpeaMeTa B coOuparoien



JMH3E, HAOMI0JCHUE CIUTOMIHBIX U JIMHEWYaThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITETLHO
coOuparh yCTAaHOBKY M3 M30BITOYHOrO HAOOpa 00OPYJIOBaHMS, OMHUCHIBATH XOJ OIBITA
U €T0 pe3yibTaThl, POPMYITUPOBATH BHIBOJIBL;

MPOBOAMTH MPHU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHHM, ONpeeNiss CpeaHee
3HaYeHUE HW3MEpsSEeMO BeIMUYMHBI ((POKYCHOE pacCTOSHUE COOWpAroIIel JIMH3HI),
00OCHOBBIBATh BBIOOP CrIOC00a M3MEpeHUs (M3MEPUTENBHOTO pUbopa);

MPOBOANTH UCCIIEIOBAHNE 3aBUCUMOCTEHN (PU3NYECKUX BEJTMUMH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBHKEHUU
0e3 HavaJIbHON CKOPOCTH, TIEpHoIa KOJIeOaHN MaTeMaTHIeCKOr0o MasiTHUKA OT JUTHHBI
HUTH, 3aBUCHMOCTH YTJIa OTPa)KEHHUS CBETa OT YIJIa MaJeHUs U yria MpeloOMIICHUS OT
yria MajeHus): TUTAHUPOBATh HCCIICOBAHHME, CAMOCTOSITENLHO COOMpaTh yCTaHOBKY,
(¢uKcHpoBaTh Pe3yNbTAThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYUH B BHJIE
TaOIUI] ¥ TPaQHUKOB, TPOBOAUTH BHIBOBI MO PE3yJIbTaTaM MCCIIET0BAHUS;

IPOBOJNUTh KOCBEHHbIE M3MEPEHMsI (PU3MUECKUX BEJIUYUH (CPEIHSS CKOPOCTh U
YCKOpEHHUE Tesa MpH PaBHOYCKOPEHHOM ABW)XCHHUU, YCKOPEHHE CBOOOJHOTO MaJleHus,
KECTKOCTb MPYKUHBI, KOA(P(ULUUEHT TPEHUS CKOJBXKEHMs, MEXaHuueckas palboTa u
MOII[HOCTb, YaCTOTA U MEPHOJ] KOJICOAHUH MAaTEMaTUYECKOTO U MPY>KMHHOTO MasiTHUKOB,
OIITUYECKAsl CHJIa COOMPAFOIIEH JIMH3BI, paAHOAKTUBHBIN (DOH): TUTAHUPOBATH H3MEPEHHSI,
coOupaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIIOJHATH HM3MEPEHMs], Cleays
NPEIJIOKEHHOW WHCTPYKIIMU, BBIYUCIATH 3HAYCHHE BEIUYMHBI W aHAJIW3HPOBATH
HOJIyYEHHbIE PE3YJIbTAThl C YUYETOM 3aJJaHHON NOTPEIIHOCTH U3MEPEHMUI;

coOnrofaTh MpaBUiia TEXHUKH O€30MacHOCTH IpH pabore ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (DU3MUECKUX MOJEICH: MaTepranbHas
TOUYKa, Aa0COJIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHMK CBETa, Jyd, TOHKas JIMH3A,
TUTaHEeTapHasi MOZENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C HWCHOJB30BAHMEM HUX OMHCAHHUA (B TOM 4YHCIE: CHUAOMETp, AATYUKU
MIOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHUSI, paKeTa, 3X0JI0T, OUKH, IEPUCKOI, (oToamnmapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOM, IO3MUMETp, Kamepa BuibcoHa), MCHONB3Ys
3HAHUS O CBOMCTBaX (PU3MYECKUX SBIEHUA W HEOoOXoaumbie (Pu3MUecKue
3aKOHOMEPHOCTH;

WCIIONIb30BAaTh CXEMbl M CXEMaTHUYHBIE PUCYHKHM M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-TIPAKTHUECKUX 3a7ad, ONMTUYECKHUE CXEMbI ISl MOCTPOCHHS HM300paKeHUil B
TUTOCKOM 3€pKaJie U COOMPAIOIIeH JINH3E,

MPUBOANTH TMPUMEPHl (HAXOAUTh HHGPOPMAIHMIO O MPHUMEPAX) MPAKTHIECKOTO
UCTIONb30BaHUsT (DU3MYECKUX 3HAHWKA B TOBCEIHEBHOW KHU3HU JUIsI OOECHeYeHUs
O0e3omacHOCTH TpU OOpalieHuu C NpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUs 3I0POBbsI U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH

cpene;



OCYIIECTBIISATh MOUCK MHOpMalu B MHTEpHETE, cCaMOCTOSITENbHO (HOPMYIUPYs
IIOMCKOBBIM 3aIIPpOC, HAXOAUTh IIYTH ONPENEIICHUS JTOCTOBEPHOCTH IOJYYEHHON
uH(pOpPMaIlMK Ha OCHOBE UMEIOIIMXCS 3HAHUM U JOTIOJIHUTEIBHBIX UCTOYHUKOB;

UCIIONIb30BaTh MPHU  BBIIOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO
JUTEpaTypy, CHPABOYHBIE MAaTEpUAIIbI, pecypchl ceTtu MHTepHeT, Bianers npuemamu
KOHCIIEKTUPOBAHUs TEKCTA, MpeoOpa3zoBaHus HH()OPMALIUY U3 OAHON 3HAKOBOW CUCTEMBbI
B IpYTYIO,

CO3/1aBaTb COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpMALlMU U3 HECKOJBKMX HCTOYHUKOB, IyOJUYHO MPENCTABIATh PE3YJIbTaThl
IIPOEKTHOU WJIM UCCIIEIOBATENBCKON AEATEIBHOCTH, IPU ATOM I'PAMOTHO HCIIOJIBb30BaTh
M3yYEHHbIM TMOHATUIHBIA anmapaT H3y4aeMoro pasjaena (U3MKH M COINPOBOXKIATh
BBICTYIUICHHUE MTPE3ECHTALINEN C yUETOM OCOOEHHOCTEN ayJMTOPUHA 00YyUaIOIIHUXCS.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HaumenoBanue [Iporpammuoe conepkanne |  OCHOBHBIC BUIBI ICATEIIBHOCTH 00YUYaIOIIUXCS
/11 pa3aenoB U TEM

y4eOHOro npeaMera

Du3uKa 1 ee poJib B NO3HAHNH OKPYKAKIEro Mupa

1.1 | ®usuka—Hayka 2 dwusnka — Hayka o MPUPO/IC.
O TIpUpoJIe SIBNEeHUS IPUPOJIBI.
DU3NYECKUE SBJICHUS:
MEXaHUYECKHE, TCIIOBBIC,

BrigBrnenue paznuuuii Mexy (pU3sn4ecKuMu

Y XUMUYECKUMU NPEBPALLECHUSIMH.
Pacno3naBanue u kinaccupukanus pU3ndecKux
SBJICHUI: MEXaHWUYECKUX, TEIIOBBIX,

BeJInunH. Dusnyeckue
npubopsl. [lorpenHocts
U3MEPEHUN
MexayHapoaHasi cucteMa
€JTUHUIL

ANMEKTPUUYECKHE, AJICKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIE, CBETOBEIE, Habmonenue n onmcanre PU3MUECKUX SIBICHUI
3BYKOBBIC
1.2 | ®dusnueckue 2 dusnueckre BEIUYUHEL. OnpeneneHue UEeHbI ASICHUS Kb
BEJINYHHBI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO MpHOopa.

N3mepenne MTMHEeHBIX pa3sMepOB TeI

Y IPOMEXKYTKOB BPEMEHH C YYETOM
IIOTPEIIHOCTEN.

N3mepenne o6beMa KUIKOCTH U TBEPAOTO Tea.
N3Mmepenue TeMiiepatypsbl TPy HOMOITA
KUJIKOCTHOTO TEPMOMETPA U JaTUUKA
TEMIIepaTyphl.

BrinonHeHne TBOpUECKUX 3aaHUM 110 TIOUCKY
CIOCO00B M3MEPEHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHK, HAIPUMED, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATCHHBIX




00BEKTOB, OOJIBIINX PACCTOSHUNA, MAJIBIX
IPOMEKYTKOB BpeMeHH. OOCyxkaeHUE
IpeIaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
NIO3HAHUS

Kak ¢usuka u apyrue
€CTECTBCHHBIE HAYKH
U3Yy4aroT MPUPOTY.
EcrecTBeHHO-HAyYHBIH
METO/I IO3HAHHS:
HaOJIF0ACHHE, TTOCTAHOBKA
Hay4YHOTO BOTIpOCa,
BBIIBMDKCHHE THIIOTE3,
AKCIIEPUMEHT 10 TIPOBEPKE
TUINOTE3, 00BICHEHHE
HAOJIFOJaEMOT0 SIBJICHUS.
Omnucanue Gu3NIECKUX
SIBJICHUM C ITOMOIIIBIO
MoJIeJIen

BriiBuxenue runores, O0bACHSIIOMUX MPOCTHIE
SIBJICHUS, HAITPUMED:

— [I0YEMY OCTaHABJIMBACTCS JBHXKYILIEECS

10 TOPU30HTAILHON ITOBEPXHOCTH TEJIO;

— MIOYEMY B KaPKYIO MOTOY B CBETJION OJICK]IE
MPOXJIaJIHEN, yeM B TeMHOMU. [Ipemoxenue
CIIOCOOOB MPOBEPKU TUIIOTES.

IIpoBeneHue ucciie0BaHus MO MIPOBEPKE KaKO-
JU00 TUTIOTE3BI.

[TocTtpoenune mpocTeHmux Moaenel GU3nIECKux
SIBJICHUH (B BUJI€ PUCYHKOB UJI CXEM), HAIIPUMED
naJicHue npeaMeTa; IpsiMOIMHEHHOe
pacrpoCTpaHECHHUE CBETA

Hroro no pazgeny
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HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHHUMH BEIlIECTBA

2.1

Crpoenue BelecTBa

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIBI, X
pa3Mepsbl. OTBITHI,
JIOKa3bIBAIOIIIIE
JMCKPETHOE CTPOEHHE
BEIIESCTBA

Hab6nronenue u nHTEpIpeTanys OmbITOB,
CBUJICTEIBCTBYIONTUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYJT

C ucrnonb3oBanueM (otorpaduit, MOTYyUECHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
nabopaTtopHas padota rmo teme: «OreHka




JamMeTpa aToMa METOJIOM PS0B
(c ucnonb3oBanueM Gororpaduii)y».
OmnpeneneHne pasMepoB MajbIX TEN

2.2 | [IBmxeHue
U B3aUMOJIEVICTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHI]
BeliecTBa. CBA3b CKOPOCTH
JIBUOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBckoe nBUkEHUE,
b dy3us.
B3aumoneiicTBue 4acTuiy
BEIIIECTBA: IPUTSIKEHUE

U OTTaAJIKUBAHHUC

Habmonenue u 00bsacHeHue OpOyHOBCKOTO
IBWKECHUS U siBNIeHUS nuddy3un.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HaOJIIOJEHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
IIpoBenenue u 0ObACHEHUE OIBITOB

110 0OHAPY>KEHUIO CHIT MOJIEKYJISIPHOTO
OPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperatHbie
COCTOSHUS BEIIECTBA

ArperatHbl€ COCTOSTHUSA
BEILIECTBA: CTPOCHHE ra30B,
JKUIKOCTEU U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TEL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSTHUN
BOJIbI

Onucanue (¢ UCMOIB30BaHUEM MTPOCTHIX
MO/IeJIei) OCHOBHBIX Pa3IMuUii B CTPOCHUU T'a30B,
JKUIKOCTEU U TBEP/IBIX TEI.

OO0BsIcHEHNE MATTOH COKUMAEMOCTH KUIKOCTEH

U TBEPABIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OO0ObsicHeHue coxpaneHust POPMbI TBEPIBIX T
U TEKYYECTH KUIAKOCTH.

[IpoBenieHre ONBITOB, TOKA3LIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUU BOJbI YACTHUIIBI HAXOSATCS
B CpeHEM JajbIle IPyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3H MEKITY
0COOCHHOCTSIMU arperaTHhIX COCTOSTHUM BOBI

U CYILIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomorus, reorpadusi)

Hroro no pazgeny




JIBHKeHUE ¥ B3aUMOIeCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe ABwKeHue. | McciemoBanue paBHOMEPHOTO ABUKCHUS,
JIBIDKCHIC PaBHOMEpHOE oTIpe/IeTICHUE €TO MPU3HAKOB.
1 HEPaBHOMEPHOE Habmronenne HepaBHOMEPHOTO JIBHYKEHUS
nBikeHue. CKoOpocTh. U OTpeJIeJICHNE €ro OTIIMYUMA OT PABHOMEPHOTO
CpenHsisi CKOpOCTh JIBUKEHUSI.
IpY HEPAaBHOMEPHOM Ompenenenre CKOPOCTH PAaBHOMEPHOTO
nBIKeHUH. Pacuer mytn JBIKCHUS (IIapyKa B KUJIKOCTH, MOJCITH
Y BPEMEHU JBUKEHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
OrmpeneneHre CpeIHe CKOPOCTH CKOJIbKEHHUS
OpycKka Wiy TIaprKa 1Mo HaKJIOHHOM TUIOCKOCTH.
Petenue 3a7a4 Ha onpeiesieHre My Ty, CKOPOCTH
¥ BPEMCHH PaBHOMEPHOTO JBHKCHHUS.
AHanmu3 rpadKOB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Unepuus, macca, 4 SIBieHne uHEPIMU. 3aKOH OOBsiCHEHHE U TTPOTHO3UPOBAHUE SBJICHHH,

IINIOTHOCTH

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BeniecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €MHUIE 00bEMaA
BEILlECTBA

00YCIIOBJIEHHBIX UHEPIUEH, HATPUMED, YTO
MIPOUCXOUT MPU TOPMOKEHUH UITU PEIKOM
MaHEBpPE aBTOMOOMIIS, TOUYEeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKEHUE HA BEIIOCUTIEE
WA caMOKaTe U T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBUKEHHUS TeJa B pe3yJIbTaTe ICUCTBUS HA HETO
OPYTUX TEN.

Pemenue 3a1au Ha onpeieieHHE MACCHI TeJla, €ro
00BbEMA U IUIOTHOCTH.




[IpoBeneHue u aHaau3 OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€Jia OT €r0 MaCChl

IIPU B3aMMOJIEVICTBUH TEIL

N3mepenue Maccel Tena pa3aIudyHbIMU CIIOCOOaMH.
Onpenenenne IIOTHOCTH TeJla B pe3yJIbTaTe
U3MEPEHHUs €ro Macchl 1 00beMa

3.3

Cuna. Buabe! cun

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICHCTBHS TEII.
Cwuna yrpyrocTu v 3aKOH
I'ykxa. 3mepenne cuibl

C MOMOIIBIO IMTHAMOMETpA.
SIBreHne TATOTEHUS 1 CUJja
TsokecTd. Cuia TSHKECTH
Ha JPYTUX TUIaHEeTaX.

Bec tena. HesecomocTs.
CrnoxxeHue cuil,
HaIMpPAaBJIECHHBIX 10 OJTHOMN
IPSIMOIA.
PaBHopencTBYIOIAs CUil.
Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE
nokosi. TpeHue B npupoae
1 TEXHHUKE

W3ydenne B3anMOIeHCTBUS KaK IPUYHHBI
MU3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHBIX CUTyaluid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT YJUIMHEHUSI PE3MHOBOTO IIHYpa UITH MPYKUHBI
(c mocTpoeHuem rpaduka).

AHanu3 NpakTUYECKUX CUTYyallUii, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(YympyrocTs mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyaluii, CBA3aHHBIX C SIBJICHUEM
TSATOTEHUS.

OO0bsicHeHUEe OPOUTATTLHOTO JIBHXKCHHUSI TIJIAHET

C UCIOJIb30BAHUEM SIBIICHUS TATOTEHHS U 3aKOHA
UHEPLUH.

N3mepenue Beca Tena ¢ HOMOLIbIO IHHAMOMETPA.
O6ocHOBaHME ITOTO CIIOCO0a U3MEPEHHUSL.




AHanu3 1 MOACIIUPOBAHUE SIBJICHUS] HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MTOIYYEHUE MPaBUIIA
CJIOYKEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOU
IIPSAMOM.

OmnpeneneHre BEIMYMHBI PAaBHOIECUCTBYIOIIEH
CHIL

N3ydeHune cuitbl TPEHHS CKOJIbKEHUS U CUIIBI
TPEHUs IOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHanu3 IpakTUYECKUX CUTYyalUi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCHOJIB3YIOTCSl CIOCOOBI €€ YMEHBIICHUS

VI yBEJIMYEHHUS (KaTaHHE Ha JIbDKaX, KOHbKAaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, TUIABAHUE BOJIHBIX )KUBOTHBIX
u ap.).

Pemenue 3aay ¢ Mcnoap30BaHUEM (POPMYIT
JUISl pacyeTra CUIIbI TSHKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS
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JlaBjieHHEe TBEPABIX TeJl, dKUAKOCTEN U ra3oB

4.1 | laBnenwme. Ilepenaua 3 JlaBnenne. CriocoObl AHaM3 1 00BSICHEHHUE OTIBITOB U IPAKTHYECCKUX
TABJICHUS TBEPJIBIMHU YMEHBIIICHUS U YBEITMUCHUS | CUTYallUid, B KOTOPBIX MPOSBIISICTCS CHJIa
TeJIaMH, KHJIKOCTSIMH naBiicHus. J[aBiaeHue ra3za. | JaBJICHUS.
U Ta3aMu 3aBUCUMOCTH JIaBJICHUS O06ocHOBaHKE CITOCOOOB YMEHBIIICHUS




rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydeHne 3aBUCUMOCTH JIaBJICHHS Ta3a

0T 00beMa M TeMIIepaTypsbl.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEP/BIMH TEJIaMH, )KUIAKOCTSIMHU U Ta3aMH.
O0ocHOBaHHE PE3YIBTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCTepuMEHTAIBHOE I0Ka3aTeNIbCTBO 3aKOHA
[Tackass.

Pemenue 3ana4 Ha pacyeT AaBJIE€HUS TBEPOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBHCHUMOCTD JIaBJICHUS
KUJIKOCTH OT TJTyOHHBI.
ITHeBMaTHYECKHE MAIITUHEL.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyasl. [ 'napasinyeckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH JaBJIEHUS
XKUIKOCTH OT TTyOUHBI IOTPYKEHHUS U TNTIOTHOCTH
JKHUIKOCTH.

Habmronenue v 00bsICHEHUE THAPOCTATUYECKOTO
napajokca Ha ocHOBe 3akoHa [lackas.
N3ydenune cooOmaronmxcs Cocy10B.

Pemrenue 3a1a4 Ha pacyeT aBICHUS KUIKOCTH.
OObscCHEHNE IPUHITUIA TCHCTBUS
THAPABINICCKOTO Mpecca, MHEBMATHYCCKUX
MAIIVH.

AHanu3 1 00bSICHEHUE MTPAKTUUECKUX CUTYaAIIHUH,
JEMOHCTPUPYIOITUX MPOSBICHUE TaBICHHUS
KUJIKOCTH | 3akoHa [lackais, Hanpumep
IIPOIIECCOB B OPTraHU3ME TIPH ITyOOKOBOJTHOM
HBIPSTHUT




4.3 | AtmocdepHoe ATtmocdepa 3emmu DKcrepuMeHTAIbHOE OOHAPYKEHHE
JTABJICHHE U aTMOC(EpHOE aBJIECHUE. | aTMOC(EPHOTO JABIICHMSI.
ITpUyMHEI CyIIECTBOBAHUSA | AHANNU3 U O0BSICHEHUE OMBITOB M MPAKTUIECKHX
BO3/YIIHOM 000JI0UKH CUTYALU, CBSI3aHHBIX C JEHCTBUEM
3emn. OnbiT Toppudennn. | arMochepHOro AaBJIeHHsI.
W3smepenne atMochepHOro | OObICHEHHE CYILECTBOBAHMUS aTMOC(HEPEI
JABJIEHUS. 3aBUCUMOCTb Ha 3eMJie U HEKOTOPBIX IIAHETAX WM €€
aTMoc(epHOro aBiIeHUs OTCYTCTBUS Ha Ipyrux ranerax u JIyxe.
OT BBICOTBI HaJl YDPOBHEM OOBbsiCHEHNE U3MEHEHHUS INTIOTHOCTH aTMOC(hepHI
Mopsi. [Ipubopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
TUTSL ©3MEPEHUS JABJICHHS OT BBICOTHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3aa4 Ha pacueT aTMOCPEPHOTO
JABJICHUSL.
Nzyuenue ycrpoiicTBa 6apomeTpa-aHepousia
4.4 | JleiictBue JleificTBYE )KUKOCTH M Ta3a | DKCIEpUMEHTAIbHOE OOHAPYKEHNE ACHCTBUS
XKUIKOCTH U rasa Ha NOTPY>KEHHOE B HUX XKUJKOCTH U ra3za Ha MOrpyKEHHOE B HUX TEJO.
Ha [TOTpy>KEHHOE Teno. BeiTankuparoias OrnpeneneHre BbITAIKUBAIOMIEH CUIIBL,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOIIEH Ha TEJI0, HOTPYKEHHOE

Apxumena. [InaBanue Ten.
Bo3nyxoruaBanue

B )KUJIKOCTb.
[IpoBeaenue 1 0OCyK€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbL, ICWCTBYIOILIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPy>KEHHOU

B )KUJKOCTb YaCTH Te€Jia U OT IJIOTHOCTHU
JKUJIKOCTH.

lIposepka neszasucumocmu gblmankusaroujeu




cuibl, oeticmayrowerl Ha meJlo 8 HCUOKOCMU,

om maccwl mend.

HccnenmoBanue 3aBHCUMOCTH Beca Tella B BOJIC

0T 00BeMa MOTPYKEHHOU B KUIAKOCTh YaCTH TeJa.
Pemenwne 3a1a4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJ.
KonctpynpoBanue apeomerpa

WA KOHCTPYHPOBAHUE JIOJKU U OTIPEJICIICHUE €€
Ipy30M0TLEMHOCTH

Hroro no pazgeny
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PaGoTa u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexanunueckast paboTa.
MomHoCTh

DKCNEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKOM PabOThI CHIIBI TSKECTH

MIPY MAJICHUU TEJIa U CUJIbI TPEHUS

IIPY PABHOMEPHOM MEPEMEILICHUY TeJa

110 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuer MontHoCTH, pa3BUBaE€MOM MPHU MTOTBEME
I10 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MeXaHUYECKOM paboThI
Y MOIIIHOCTH

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
pbIuar, 0JI0K, HAKJIOHHAs
TUIOCKOCTB. [IpaBuiio
pPaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHUS pblyara

K 0J10Ky. «30J10TO€

OmnpenenieHre BBIMTPHIIIA B CHIIE TPOCTHIX
MEXaHHU3MOB Ha IPUMEPE pbluara, oJBH>KHOTO

Y HEMOJIBUYKHOTO OJIOKOB, HAKJIOHHOM MJIIOCKOCTH.
HccnenoBanue yciioBrsi paBHOBECHSI pblyara.
OOGHapy»eHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAaX U MPUCTIOCOOTCHHUSIX,
UCTIOJIb3YEMBIX B OBITY M TEXHHUKE, a TAKXKe




npaBuiio» Mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B ’KUBBIX OpraHU3Max.
DKCIepUMEHTAIBHOE I0Ka3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakJIIOHHOM MJIOCKOCTH.
Petienue 3a1a4 Ha mpuMEHEHUE MpaBUiia
paBHOBecus priuara u Ha pacueT KITJ]

5.3 | Mexauuyeckas 4 MexaHnueckas SHEprusi. DKCIIEPUMEHTAIBHOE OINPEIEIEHNE N3MEHEHUS
DHEPIUs Kunernueckas KMHETHYECKOW U MOTEHIIMAIIBHON SHEPTUHU Tena
U MOTCHUUAIbHAs DHEPIUs. | PU €r0 CKaThIBAHUU 10 HAKIIOHHOM MJIOCKOCTH.
ITpespaienue onHoro Bujaa | GopmyarpoBaHre Ha OCHOBE HCCIIECIOBAHUS
MEXaHUYECKON SHEPTUU 3aKOHA COXPAHECHMSI MEXAHUUYECKOW SHEPTUH.
B Jpyrou. 3aKkoH OO6cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUU COXPaHEHUS PHEPTUU.
B MEXaHUKE Pemenue 3a1a4 ¢ uCIonb30BaHUEM 3aKOHA
COXpaHEHUs SHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




8 KJIACC

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOEHMS BEIIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKyJ1. OnbITHI,
IIOATBEPKIAOLINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH.

Mopaenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUI
BEILECTBA.
Kpucrammmueckne

U amop(HbIE Tena.
OOBsICHEHHE CBOMCTB ra30B,
YKUAJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUN
MOJIEKYJIIPHO-KHHETUYECKOU
teopun. CMauyrMBaHue

Y KaNUJUISIPHBIE SIBJICHHUS.
Tennosoe pacmmpenue

U C)KaTue

Ne HanmenoBanue KommuectBo | IIporpammHoe coaepkanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCs
I/ pa3zieiioB U TEM 4acoB
y4eOHOTro TpeaMeTa
TenioBble sIBJIEHUS
1.1 | CrpoeHue u cBOMCTBA 7 (OCHOBHEIE ITOJIOKECHUSA HaOnronenue u nHTEpIipeTalusi OrnbITOB,

CBUACTEIHCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHMH BELIECTBA: ONbBITHI C PACTBOPEHUEM
pa3IMyYHBIX BEILIECTB B BOJIE.

Permenwne 3a1a4 o olleHUBAHUIO KOJTMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 0ObeMa
BEIIIECTBA.

AHanu3 TeKcTa APEeBHUX aTOMHUCTOB (HaIlpuMep,
¢dparmenTa noamsl JIykpeuus «O npupoze
BEIIICH») C U3JI0’)KEHHEM 000CHOBAHUI aTOMHOM
TUIOTE3bI (CMBICTIOBOE UYTEHHUE).

OneHka yOoeIuTeIbHOCTH ATUX 000CHOBAHMIA.
OO0BsicHeHNE OPOYHOBCKOTO ABUKEHUSI, SIBIICHUSI
T Py3un 1 paznuuil Mexay HUIMH Ha OCHOBE
IIOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHUS BEIIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IMuUil B CTPOCHUH
ra3oB, KHUAKOCTEH U TBEPABIX Tel

C UCTIOJIb30BaHUEM TTOJIOKESHUIH MOJIEKYIISIPHO-
KMHETUYECKOW TEOPHH CTPOCHHSI BEIIECTBA.
[IpoBeneHmne OMBITOB MO BHIPAIIIMBAHUIO
KPHUCTAJIJIOB TOBAPEHHOM COJIM WK caxapa.




[IpoBeneHnne u 00bICHEHUE OMBITOB,
JIEMOHCTPHUPYIOIIMNX KAUJIISPHBIC SIBJICHUS

U SIBJICHHE CMauyMBaHM.

OOBsiCHEHUE POJIN KATWJUTSIPHBIX SBJICHUIN

JUUIS TIOCTYTUICHUS BOJbI B OPTaHU3M PACTCHUIA.
HabGmronenue, npoBeneHue u oObSICHEHNE
OIIBITOB MO HAOIIOAECHUIO TEINIOBOI'O
paclIMpeHus ra3oB, KUJIKOCTENW U TBEPABIX TEIL.
OOBsicCHEeHHE cOXpaHEeHUs 00beMa TBEP/IBIX TEl,
TEKYYECTH >KUIKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYUYECTH JJISl PA3HBIX KUJIKOCTEH),
JIaBJICHUS rasa.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOLINAX
3aBHCHMOCTH JIABJICHUS BO3yXa OT €ro o0beMa
Y HATPEBAHMUS WUJIN OXJIAXKACHUS, U UX
00BbsSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYCHUSL.

AHanu3 NpakTUYECKUX CUTYaLNH, CBI3aHHBIX
CO CBOMCTBaMHM T'a30B, )KUJIKOCTEN U TBEPJBIX TEJ

1.2

TennoBbIe TPOLECCHI
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Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBU>KEHUS
yactul. BayTpennss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEpruu: Teronepeaada

U COBEpILIEHUE paboThI.

O060cHOBaHME TTPABUII U3MEPECHHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMIHBIX CIIOCOO0B H3MEPCHHS

W TIIKaJI TEMIIePaTypHI.

HabGmronenne n o0bSICHEHHE ONBITOB,
JTEMOHCTPHUPYIOITUX H3MCHCHUE BHY TPEHHEH
OHEPTUU TeJa B pe3yJbTaTe TeIuionepeaaun

1 paOOThI BHEIITHUX CHIIL.

Hao6mronenre u 00bICHEHHE OIBITOB,




Bunp! Teronepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3JTyUYCHHE.
Konu4ecTBo TemnoTHI.

Y nenpHas TEIMIIOEMKOCTD
BelecTBa. TennooOMeH

Y TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEILIIOBOTO
Oananca. [1naBnenue

U OTBEpJICBaHUE
KPUCTAJIJIMYECKUX BEIIECTB.
VY enbHasa TemiaoTa
TIJIaBJICHHMS.
[Tapoobpa3oBanue

¥ KOHJeHcanud. Mcniapenue.
Kumnienue. Y nenpHast
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTH TEMIIEPATyPhI
KHIICHUS OT aTMOC(EpHOTO
JIaBJICHHMS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeIioTa
CrOpaHusl.

[Tpunumnbe! padboThI
TernoBbIX ABurarteaei KI1J]
TEIUIOBOTO JIBUTATEIIS.

00CyX/IeHHE MPAKTUUYECKUX CUTYaIINH,
JIEMOHCTPUPYIOIIUX Pa3IUYHbIE BUJIbI
TEIUIONEpENaym: TEMJIONPOBOIHOCTb,
KOHBEKIIUIO, U3JTyUCHHUE.

HccnenoBanue sSBICHUS TEMIOOOMEHA

MPY CMENIMBAHUH XOJOAHOM U TOPSTYEN BOJIBL.
Habnronenue ycraHOBICHUS TEIIOBOTO
PABHOBECUS MEXKYy TOPSYEN U XOJIOAHON BOJOM.
Onpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, TOJTYYEHHOTO BOOM IIPH TEIIIO0OMEHE
C HarpeThIiM METAITMYECKUM LUIUHAPOM.
Onpenenenue (U3MEpEHUE) yIETbHON
TEIJIOEMKOCTH BELIECTBA.

Pemenue 3aa4, CBS3aHHBIX C BBIYMCIEHUEM
KOJINYECTBA TEIUIOTHI U TEMJIOEMKOCTH

MIPU TEIJIO0OMEHE.

AHann3 CUTyaluid MPaKTUYECKOTO
MCIIOJIb30BaHUs TEMJIOBBIX CBOMCTB BEIIECTB

Y MaTepHuasioB, HAIPUMED, B LIEIAX
SHEProcOepeIKSHUS: TCTIION3OJISITHSA,
sHeprocOeperaroIre KphIiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6nronenue siBneHnii ncmapeHus

Y KOHJICHCAIUH.

HccnenoBanue npouecca UCrapeHus
Pa3INYHBIX XKUIKOCTEM.

OObscHeHuEe IBICHUIN HCTIApEHUs




TernoBble JABUTAaTCIIN U KOHACHCAIIMK HaA OCHOBC aTOMHO-

Y 3aIlUTA OKPYXKAIOLIEH MOJICKYJISIPHOT'O YYCHHUS.

CpCabl. Habmroienue n 00bsICHeHHE Tpoliecca KUTICHHS,
3aKOH COXpaHEHUS B TOM YHCJIC 3aBUCUMOCTH TEMIIEPATYyPHI

U IpCBpalICHUS SHCPIrun KHUIICHUA OT JaBJICHUA.

B TEILIOBBIX IIPOIIECCAX Omnpenenenne (M3MEPEHNE) OTHOCUTEIILHON

BJIAJKHOCTH BO3/yXa.
HabGnronenue nporiecca miaBieHus
KPUCTALTMYECKOTO BEIIeCTBa, HAIIPUMED, JIbJIA.
CpaBHeHHE MPOLIECCOB TIJIABJICHUSA
KPUCTAJUTMYECKUX TET M Pa3MATUCHUS

IIPU HarpeBaHUM aMOP(HBIX TeJI.
OmnpeneneHue (M3MEPEHNE) YICTbHOM TEIIOTHI
TJIaBJICHUS JIBJA.

OOBsicHEHHE SIBJICHUH TIaBJICHUS

1 KpUCTAJIM3AIMH HA OCHOBE aTOMHO-
MOJICKYJISPHOTO yYYCHHUS.

Pemenne 3amau, CBI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcax
TeIUIonepeaayy Py IUIaBICHUN

Y KPUCTAITU3AINH, UCTIAPCHUH U KOHICHCAIIHH.
AHanmm3 cuTyanui MpaKTUYECKOTO MPUMEHEHUS
SIBJICHUH TTIABJICHUS U KPUCTAJUTH3AIUH,
HaIpuMep, MOTYYCHUE CBEPXUYUCTHIX
MaTepualioB, CoJeBas rpeiaKa u Jp.

AHanu3 paboThl U 00bSICHEHUE TTPUHITUTIA
JIENCTBYS TEIJIOBOT'O JIBUTATENS.




Brraucienue KoJandecTBa TEIIOTHI,
BBIJICJISIIOIIETOCS MTPU CTOPAHUY PA3TAYHBIX
BU0B ToruiuBa, u KIIJI asurarens.
OO0cy)XaeHune SKOJTOTUIECKUX MTOCIIEICTBUIN
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHUs, TEIIOBBIX U TUAPOIICKTPOCTAHIIUI

Hroro no pazgeny
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3J1eKTpnqec1me M MAarHUTHBIC ABJICHHUA

2.1 | DnekTpuyeckue
3apsIbL.

3apspKEeHHBIE Tena

U UX B3aUMOJCHCTBUS

7

DIIeKTpU3aLHus TEIl.

JIBa poja 3IIEeKTpUYECKUX
3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEJ.

3akoH Kysona (3aBUCHUMOCTh

CHJIBbI B3aUMOJCHUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPsiJI0B

Y PACCTOSHUS MEXKIY
TeJIaMH).
DIIEKTPUYECKOE TOJIE.
Hanpsixennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHuKn cynepno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux
3apsii0B. DJIEMEHTAPHBIN
JIEKTPUYECKUH 3apsia.

HaOnronenue v mpoBeIeHHUE OMBITOB

T10 DJICKTPU3ALIUM TEJI IIPU CONTPUKOCHOBEHUH

Y UHAYKLHEH.

HaGmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJ.
OObsicHEeHUE MPUHIUIIA JEHCTBUA 3JIEKTPOCKOTA.
OOBbsicHeHUE SIBICHUM JIEKTPU3aLUU

MIpY COMPUKOCHOBEHUH TEJ U MHIYKITUEH

C MCITOJIL30BAaHUEM 3HAHUM O HOCHUTEISAX
AJIEKTPUYECKUX 3apsiIOB B BEIIECCTRE.
Pacnio3naBanue v 00bsICHEHHUE SIBJICHUN
ANIEKTPU3AIMU B TIOBCETHEBHOM JKU3HU.
HabGmronenne n o0bSICHEHNE ONBITOB,
WUTIOCTPUPYIOLIUX 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsia.

Habmro1eHre onbITOB 110 MOJSIUPOBAHUIO
CUJIOBBIX JIMHUM DJIEKTPUUECKOTO TTOJIS.
UccnenoBanue 1eHCTBUS SIEKTPUUECKOTO MO
Ha TIPOBOAHUKYU U TUDJICKTPUKHU




Crpoenue atoma.
[IpoBoHNKHK

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsja

2.2

IlocTossHHBIN
AJIEKTPUYECKUIN TOK
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DIEKTPUYECKUI TOK.

VY cIi1oBus CylIECTBOBAHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKM MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TeroBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U raszax.
DJIeKTpUYECKast UEMb.
Cuna Toka. DNEeKTpUIECKOe
HaIpsKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma 1J1s ydyacTka
uenu. [locnenoBarensHoe
Y MapajuieNIbHOE COCTMHEHNE
IPOBOJTHUKOB.

PaboTa u MonHOCTh
AIEKTPUYECKOTO TOKA.

HaOnronenue pa3nuyHbIX BUJAOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ATUX
BHUOB JICUCTBUS B IOBCSIHEBHOM JKU3HHU.
HaOnronenre BOSHUKHOBEHUS Ta30BOI0 pa3psiaa
Y 3JICKTPUYECKOTO TOKA B JKUIKOCTH.

COopka u UCTIBITAaHUE DJICKTPUUCCKOM 1IeTTH
MMOCTOSIHHOTO TOKA.

N3mepenune cuiibl Toka aMIepMETPOM.
N3Mepenue 3JIeKTpUUeCKOro HapsHKEHUS
BOJIBTMETPOM.

[IpoBenenue u 00bICHEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €r0 JUTMHbI, IUIOIIA X ITOTIEPEYHOTO CEUYCHUS
Y MaTepuarna.

HMccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP,

OT COPOTHUBJICHUS PE3UCTOPA U HATTPSIKEHUS
Ha pe3uCTopeE.

IIpoBepka mpaBuiia CII0KEHUS HAITPSKEHUN
TIpY MOCJIEI0BATEIHOM COEAMHEHUH JBYX
PE3UCTOPOB.




3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE MU

U TIOTPEOUTENH
AIEKTPUYECKON SHEPTUHN
B ObITy. KopoTkoe
3aMBIKaHUE

[IpoBepka mpaBuiIa JUIsl CHIIBI TOKA

IIPU NapaJJIETbHOM COEIMHEHUN PE3UCTOPOB.
AHaHu3 CUTyalnuii MOCIeI0BAaTENIbHOIO U
napajyieIbHOTO COEUHEHUS TPOBOJHUKOB

B JIOMAIIHUX 3JIEKTPUUECKUX CETSX.

Pemienue 3a1a4 ¢ uCronb30BaHuEM 3aKkoHa OMa
1 (hopMyJ pacuera HIEKTPUIECKOTO
CONPOTHUBJIEHUS NIPH MOCIET0BATETLHOM

Y MapaJuleIbHOM COEAUHEHUH MPOBOIHUKOB.
Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIIEISIEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HaIpsDKEHHS Ha HEH.
Omnpenenenue KII/I narpeBarens.
Uccnenosanue npeoOpa3zoBaHus YHEPTUU

IIPU OABEME T'Py3a IEKTPOABUTATEIIEM.
OObsicHEHUE YCTPOUCTBA U MPUHITUIIA TEHCTBUS
JIOMAILIHUX 3JIEKTPOHArpeBaTEIbHBIX MPUOOPOB.
OOBsiCHEHHUE TPUYUH KOPOTKOTO 3aMbIKaHUS

Y TIPUHLININA IEUCTBUSA TUIABKUX
[IPEIOXPAHUTEIIEH.

Peuienue 3aa4 ¢ UCMOJIb30BAaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIE SIBIICHUS

ITocTOIHHBIE MATHUTHI.
B3aumonueiicTBue

I/ICCJIGI[OBaHI/IC Mar"gsuTHOI'O BSaHMOHeﬁCTBHH
IIOCTOAHHBIX MAaIrHUTOB.




MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MarnauTtHoe 1oje 3emiu

Y €ro 3HAYEHHUE JJIs1 KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHMTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATEND
MOCTOSHHOTO TOKA.
Ucnonp3oBanue
3JEKTPOABUrATEIICH

B TEXHUUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE

N3ydyeHne MarHuTHOTO TOJIsl MOCTOSIHHBIX
MarHUTOB MPU X OOHETMHCHHUH U Pa3/ICIICHUN.
HccnenoBanue MarHuTHOTO B3aMMOJICHCTBHUS
MMOCTOSIHHBIX MarHUTOB.

N3y4yeHne MarHuTHOTO MOJIs MOCTOSTHHBIX
MarHUTOB IIPU UX 0ObETMHEHUH U Pa3/ICIICHUH.
IIpoBeneHne ONBITOB MO BU3yaIU3alliH MMOJIA
MMOCTOSIHHBIX MarHuTOB.

N3yuenue sBieHUS HAMArHUYUBAHUS
BCILICCTBA.

UccnenoBanue nerMCcTBUS JIIEKTPUIECKOTO TOKA
HA MarHUTHYIO CTPEIIKY.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTb CHJIbI B3aMMOJICCTBUA KaTyIIIKH
C TOKOM ¥ MarHuTa OT CHJIbI U HaIPaBJICHUS TOKA
B KaTyIIIKE.

AHanu3 cuTyarui NpakTUYECKOro MPUMEHEHUS
AIIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIULIMHE).
N3yyeHne nercTBrs MArHUTHOTO TTOJIS

Ha TPOBOJIHUK C TOKOM.

N3yuenue nercTBus 3JIEKTPOABUTATENS.
N3zmepenue KIIJI anexktpoaBurareabHON

YCTaHOBKH.
Pacrnio3zHaBaHue U aHanu3 pa3anyHbIX
MIPUMEHEHU N AJICKTPOJIBUTATENIEN

(TpaHCcnopT, OBITOBBIC YCTPOMCTBA U JIP.)




2.4 | DnekTpoMarHUTHas
WH Ty KIS

Omnbitel @apanes. SABneHue
3IEKTPOMArHUTHOU

uHAyKkuu. [pasuiio Jlenua.

DJeKTporeHepaTop.
CnocoObl oJTy4eHust
AIIEKTPUUYECKON SHEPTHH.

OnbITH IO HCCICAOBAaHNIO ABJICHUA
SHCKTpOMaFHHTHOﬁ WHAYKOHUU: UCCIICAO0BAHHNC
W3MEHCHUM 3HAYCHUS U HaIIpaBJICHUA
HHAYKOHUOHHOI'O TOKa

DIIEKTPOCTaHIINN
Ha BO300OHOBIISIEMBIX
UCTOYHUKAX YHEPTUU
Hroro no pazueiny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KJIACC

JIIBIYKEHUE U CIIOCOOBI
ero OIMmMCaHus

MarepuanbHas TOUKA.
Cucrema otcuera.
OTHOCHUTEIBLHOCTD
MEXaHMYECKOT'O JIBMKCHMSI.
PaBHOMepHOE
MPSIMOJIMHEUHOE IBU>KEHHUE.
HepaBHomepHOE
MPSMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb Teja Mpu
HEPaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOYCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBo0OoOIHOE T1aJIEHUE.
OmnpiTel 'anunes.
PaBHOMEpHOE NBMKEHUE

110 OKPY>KHOCTH.

Ilepuon n yacrora
oOpainenust. JInnenHas

1 yIJIOBas CKOPOCTH.

Ne HanmvenoBanue KomnuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUABI JIEATEIBHOCTH 00yYarOLINXCS
n/n pa3JesoB U TEM 4acoB
y4eOHOr o npeameTa
Mexannuyeckue siBJIeHUSA
1.1 | Mexanuueckoe 10 MexaHn4ecKoe IBUKEHHE. AHanu3 1 00CyKIeHUE Pa3IMYHbIX IPUMEPOB

MEXaHUYECKOTO JIBUKEHUSI.

OO6cyxneHre rpaHuil IPUMEHUMOCTH MOJICIN
«MaTepuaIbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABMKCHUS
pa3NuYHBIMU criocoOamu (ypaBHEHHE, TaOIuUIIA,
rpaduk).

AHanu3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Habmoienne MexaHn4ecKoro ABMKEHUS Tefa
OTHOCHUTEJNILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO ¥ TOTO K€ TeJla OTHOCHUTEIHHO Pa3HBIX
TEJ OTCYETA.

Amnanu3 tekcrta ["anuiest 06 OTHOCUTETHFHOCTH
JIBUKCHMS; BBITTOJIHEHUE 3aJJaHU 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenve cpeHel CKOPOCTU CKOJIbKEHUS
Opycka Wiu ABMKEHUS IIapyKa M0 HAKIIOHHON
TUIOCKOCTH.

AHanu3 1 00CyXIeHHEe CIIOCOO0B




LlenTpOocTpEeMUTENIEHOE
YCKOpEHHE

MPUOIM>KEHHOTO OIpE/IeTICHNS MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUJIKOCTH, MOJICTTH
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Ornpenenenue myTH, TPOMICHHOTO 3a JAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBIKEHUS OT BPEMEHHU.

OO6cy>KaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTu U CKOpOCTU MpHU
PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKEHUU
Tena.

OrnpeneneHue NpoMAeHHOTO MyTH U YCKOPEHUS
JIBHO>KEHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBI)KCHUS T€JIa OT BPEMEHHU.

IIposepra cunomeswi: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCIU NYMU OMHOCAMCS
KaK psi0 He4emHulx yuces, mo
CO0MEemcmayouue NPOMeNCYmKU 8pemeHu
O0OUHAKOBDL.

Omnpenenenue yCKOpeHus Tena

MIPY PAaBHOYCKOPEHHOM JIBH>KEHUU




10 HAKJIOHHOM TIOCKOCTH.

N3MepeHue nepuoa u 4acToThl 00palieHus
TeJia MO0 OKPYKHOCTH.

Ornpenenenue CKOpOCTH pAaBHOMEPHOTO
JIBU>KEHUS TEJIA IO OKPYIKHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHMYECKOTO JBUKECHUS PA3IMYHBIX BUIOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXaHUYECKOTO JBUKECHHS
B IIPUPO/IC U TEXHUKE (HA MpUMepax CBOOOTHO
MaJalIINX TeJ, IBUKECHUS KUBOTHBIX,
HEOECHBIX TEJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

BzaumoneiicTBue Ten

20

ITepBeiit 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyneprno3suuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TOKOS, IPYTUE BUJIbI
TPEHUSI.

Cuia TS>KeCTH M 3aKOH
BCEMHUPHOTO TATOTEHHUS.

Y ckopenue cBOOOTHOTO
najeHus. /J[BmkeHue riaHer

HaOmronenue u 006CykJI€HUE OIBITOB

C IBMDKCHUEM TeJjla IMPY YMEHBIIICHUH BIIUSHUS
JIPYTHUX TeJ, IPEMATCTBYIOIINX JIBHYKCHUIO.
Ananmus Texcra ['anmies ¢ onmucaHueM
MBICJIEHHOT'O DKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHUE 3aJIaHUM 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cykxaeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETa.

Hab6nronenue u o0Cyx/1eHne MEXaHUIECKUX
SIBJICHUH, IPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexka» npu ee paBHOMEPHOM




Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMocCTh 1 meperpy3Ku.
PaBHOBECHE MaTepuaabHOU
TOYKHU. AOCOTIOTHO TBEPIOEC
Teno. PaBHOBECHE TBEPIOTO
T€JIa C 3aKPEIJICHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp Ts3KECTH

1 YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeliCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIO’KEHUIO U BBIYUTAHUIO
BEKTOPOB.

Hab6nronenue w/vimm mpoBeACHUE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIbI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SBICHUM

C UCIIOJIb30BaHUEM BTOPOTO 3aKkOHAa HbroTOHA.
Pemienue 3a1a4 ¢ uCMOIb30BaHUEM BTOPOTO
3akoHa HploTOHA 1 TIpaBuIIa CIIOKEHUS CHIL.
Ornpenenenune )KeCTKOCTH NIPYKUHBI.

AHanum3 cuTyaruii, B KOTOPhIX HAOTIOIAI0TCS
ynpyrue aegopManuu, 1 uX o0ObsICHEHUE

C HCTOJIb30BaHHEM 3aKkoHa ['yka.

Pemenue 3ana4 ¢ ucnonp3oBanueM 3akoHa [ 'yka.
UccnenoBanrie 3aBUCUMOCTH CUJTBI TPEHUS
CKOJIbYKEHHSI OT CHJIBI HOPMAJIbHOTO JABJICHHUSI.
OO0cyxaeHue pe3yIbTaToB UCCIEIOBAHMS.
Onpenenenue kodduimeHTa TpeHus
CKOJIBKCHHUSI.

N3Mepenue cuitbl TPEHUSI OKOSL.

Pemenue 3a1a4 ¢ ucnosibzoBanueM GpopmMyIibl
JUISL CUJIBI TPEHHS CKOJIbKEHUS.

AHaN3 IBUKEHUS TEJl TOJIBKO MOJ ACHCTBUEM




CHJIBI TSDKECTH — CBOOOJHOTO MaICHUS.
OO0BsiICHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOTO ITaJicHUSA OT MacChl TeJIa.

O11eHKa BEIUYHMHBI CUIIBI TATOTCHHUS,
JIEMCTBYIOIIEH MEXTY IByMs TEJIAMU

(mJ1g pa3HBIX Macc).

AHanus IBMKEeHUS HEOESCHBIX Tell

MO, ACMCTBUEM CHUJIBI TATOTCHHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Pemienue 3aa4 ¢ MCnoap30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (POPMYJIBI

JUJISL pacyeTa CUJIbl TSDKECTH.

AHanu3 OpUrMHAJIBHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMIOJHEHUE 3a/IaHUI
M0 TEKCTY (CMBICTIOBOE YTCHUE).

HaOmronenue u 006CykJI€HUE OIBITOB

110 U3MEHEHMIO BEca Teja MPU YCKOPEHHOM
JIBVDKCHHH.

AHan3 ycIoBUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIeperpy3KH.

Pemienue 3a1a4 Ha onpeiesieHUE Beca Tena

B Pa3JIMYHBIX YCIIOBUSIX.

AHanu3 cui, AeMCTBYIOIINX Ha TEJIO,
MOKOSIIIEECs Ha OTIope.

OrnpeneneHue IeHTpa TSHKECTH Pa3IMIHbBIX TeJ




1.3.

3aKOHBI COXPAaHEHUS

10

Nmnysbe Tena. U3menenue
UMITyJIbCa. IMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMITyJjibca. PeaktuBHOE
JIBUYKEHUE.

Mexanuueckasi paborta

¥ MOIIIHOCTB. PaboTa cuin
TSAKECTH, YIIPYTOCTH,
TpeHus. CBsA3b SHEPTUH

1 paboTsl. [loTeHmanpHas
DHEPIUs Tena, MOJHATOrO
HaJl IOBEPXHOCTHIO 3EMJIU.
[ToTeHUMaNbHAs SHEPTUS
CXKAaTOU MPY>KUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOMN
DHEPI'UH. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH

HaOnronenue u o0Cyx AeHUE ONBITOB,
JEMOHCTPUPYIOLIUX Mepelady UMITYJIbCa

IIPU B3aUMOJICHCTBUM TEN, 3aKOH COXPaHEHUS
UMITYJIbCa MPU a0COJIOTHO YIIPYTOM

Y HEYNPYTOM B3aUMOJICHCTBUM TEIL.

AHaJIN3 CUTYyalluil B OKPYKAIOIIEH KU3HU

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JIBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpumMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yJIbTaTOB B3aUMOJIECUCTBUS TeEll
(Ha mpuMepax HEeyNpyroro B3auMoJIeUCTBHS,
YOPYroro HEHTPAIBHOIO B3aUMOEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pelenue 3aga4 ¢ UCMOIb30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpenenenne pabOThI CUITBI YIIPYTOCTH

IIPU NOBEME I'Py3a C UCIIOIb30BaHUEM
HEMOJIBUYKHOTO U MOABUXHOTO OJIOKOB.
N3mepenue MOILIHOCTH.

N3mepenne noTeHUHAIIbHOM SHEPTUM YIIPYTO
ne(opMUPOBAHHON TIPYKUHBI.

N3Mepenne KHHETUYECKON SHEPTUH TEJIA

10 JJINHE TOPMO3HOTO Iy TH.
DKCIEpUMEHTAIbHOE CPABHEHUE U3MEHEHUS




MOTEHIMAIIBHOW U KHHETUYECKOU SHEPTHI Tela
IIPY IBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaAIbHAS IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

[IpumeHeHune 3akOHa COXpAHEHUA
MEXaHUYECKON SHEPTUU [T pacyuera
MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TENa.
Pemenue 3amay ¢ MCIIOJIL30BaHUEM 3aKOHA
COXpPaHECHUSI MEXaHUYECKOW SHEPTUH

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHUs U BOJTHBI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe aBuKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: EPUOI,
4acToTa, aMIUIUTY/Ia.
Marematnieckuii u
MPY>KWUHHBIN MasSTHHKH.
IIpeBpamenne sHEprun
pH KoJieOaTeILHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxneHHbie KoaeOaHusl.
Pe3onanc

Hab0mronenne kosiebaHmii 1Mo ISHCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOO0OHBIX KOJIEOAHUHN B OKPYkKAIOIIEM MUPE.
Amnanu3 konebaHuil rpy3a Ha HUTH

U Ha TIPYXKUHE.

OnpeneneHue 4acTOThl KOJICOaHUI
MaTeMaTHYECKOT0 U MPYKUHHOTO MasTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pEe30HaHcA.

HccnenoBanre 3aBUCUMOCTH TIEpHOa
KOJIeOaHMI TTOABEIIICHHOTO K HUTH TPy3a

OT JIJTMHBI HUTH.

[IpoBepka HE3aBUCHMOCTH IIEpHOIa KOJIeOaHU
rpy3a, MOJBEIICHHOTO K JICHTE, OT MacChI I'py3a.
Hab6nronenue u 00Cyk1eHNEe OMBITOB,




JEMOHCTPUPYIOUTUX 3aBUCUMOCTh TIEPHOJIa
KOJICOaHMI MTPY>KUHHOTO MasiTHUKA OT MACChI
rpy3a U *KECTKOCTHU NPYKUHBI.

[IprMeHeHne MaTeEMaTHIECKOTO

U MPY>KMHHOTO MagTHUKOB B KaueCTBE MOIeJIeh
JUTSL OTIMCAHMSI KOJIEOAHUHN B OKPYIKAIOIIEM
MUpE.

Pemenue 3a7a4, CBSA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIepruoja)
Kosie0aHui.

H3zmepenue yckopenus c60600H020 NAOeHUs.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHnuecKne BOJIHEI.
CBoiicTBa MEXaHUUYECKUX
BOJH. [IpononsHbIE

Y TOTNEPEUYHBIC BOJTHBI.
JlirHA BOJIHBI ¥ CKOPOCTH €€
pacupoCTpaHCHHUS.
MexaHn4decKHue BOJIHBI

B TBEPJIOM TEJIE,
CEHCMHYECKHUE BOJIHEI.
3ByK. [ poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. MH(pa3Byk

U yJIbTPa3BYK

OOHapyXeHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaIOIIEM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTICPEYHBIX BOJIH (Ha MOJIEIIN)

1 O0HApY)KEHNE aHAJIOTUYHBIX BUOB BOJTH

B IIPUPO/IE (3BYK, BOJHBI HA BOJIE).
Brraucnenre qJJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHHS 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIpeIeIICHNE TPAHMII
JaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KosieOaHui.

Hab6nroneHue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCIIOIH30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTORB).
HaGmronenne u 00bsICHEHUE ABJICHUS
aKyCTHYECKOTO pe30HaHCA.




AHaM3 OpUTHHAIBHOTO TEKCTA, IIOCBSIICHHOTO
MCIIOJIB30BaHUIO 3ByKa (WJIH YIbTPa3BYyKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

BJICKTPOMaFHHTHOe IMOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnaekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE MOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIINX
nosjie DJEKTPOMArHUTHBIE BOJIHBL. | B3aMMOCBS3b 3JIEKTPUYECKOIO U MATHUTHOT'O
Y 3JIEKTPOMATrHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. OKCNepUMEHTAIBHOE NU3YYEHUE CBOWCTB
[IIkajya SJIEKTPOMArHUTHBIX | AIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE
BOJIH. Mcrionb30BaHue C TIOMOIIIbI0 MOOUJILHOTO TeNeoHa).
HJIEKTPOMArHUTHBIX BOJIH AHann3 peHTTeHOBCKUX CHIMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3Ma.
DNEKTPOMAarHUTHAS IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
cBera. CKOpOCTh CBETa. 3JIEKTPOMArHUTHOTO U3JTy4Y€HUsl B IPUPOJIE:
BonHoBbIe cBoiicTBa cBeTa ’KMBBIE OPTaHU3MBbl, U3JTy4Y€HUsI HEOECHBIX Te
(CcMBICTIOBOE UTEHUE).
Pacnio3naBaHue 1 aHaIu3 pa3InyHbIX
MPUMEHEHUH IEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyit
JUTSL CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JITTHHBI
BOJIHBI U 4aCTOTHI CBETA
Hroro no pazneny 6




CBeToBbI€ SIBJICHUS

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlydeBast Mozienb CBETA.
Hctounuku cgera.
[TpsiMmonuHeitHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ConHua u JIyHBI.
Otpaxenue ceta. [Imockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienue cBerta. 3aKOH
npenomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAXKEHUE
ceeta. Mcnosib3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKECHUS B ONITUYECKUX
CBETOBOJIaX

Habito1eHue onbITOB, 1EMOHCTPUPYIOLIUX
SIBJICHHE NPSMOJIMHENHOTO
pacnpocTpaHEHUs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHN),

Y UX UHTEPIIPETALUS C UCIIO0JIb30BAaHUEM
MOHSTHUS CBETOBOTO JIyya.

OOBbscHEHUE U MOJIETUPOBAHUE COTHEYHOTO
Y TyHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH

yIJla OTpaKeHMs CBETOBOTO JIy4a OT yIJIa
NAJCHHUSL.

N3yuyeHune cBOMCTB U300paKEHUA B INIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHUE OMBITOB

10 NOJIYYEHHIO H300pakeHUI B BOTHYTOM

Y BBIYKJIOM 3€pKaJIax.

Habmoienue 1 00bsACHEHUE OIBITOB

MO MPEJTOMIICHHUIO CBETA HA TPAHULIE
Pa3IUYHBIX CPEM, B TOM YHCJIE OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yTia
MPEJIOMJIEHUS OT YIJ1a NaJeHUsl CBETOBOTO JTyya
Ha TPaHULIEe «BO3yX—CTEKIION.
Pacrnio3zHaBanue sIBJICHUN OTPAKEHUS

Y NIPEJIOMJICHHUS CBETA B ITIOBCEHEBHOMN
KU3HU.




AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ HCNOJIb30BaHUEM 3aKOHOB
OTPaXXEHUS U MPEJIOMJIICHUS CBETA

4.2 | JIuH3bI U ONITHYECKHE 6 JIunza. Xox myueit B muH3e. | [lomydenne n3o0pakeHuil ¢ HOMOLIBIO
puOOpbI OnTuyeckas cucreMa coOuparolle u paccenBaroniei JuH3.
¢dotoanmnapara, MUKpockona | Onpenenenre pOKYyCHOrO pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CHJIBI COOMPAIOIIEH
OITHYECKAs] CUCTEMA. JIMH3BI.
bi3opykocTh AHanu3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
U JAJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢doToanmapara, MUKPOCKOINA, TEJIECKOIIA.
N3yueHnune Moenu riia3a Kak ONnTHYECKON
CUCTEMBI.
AHanu3 siBIeHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, IPUHLINIA IEUCTBUS
OUYKOB
4.3 | Paznoxenue 0e10ro 3 Pasznoxenue Genoro ceseta Hab6mronenue pasnoxeHus 0e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbITel HEIOTOHA. | B CIEKTP.
CnoxeHue CreKTpaabHbIX Hab6nronenue u 00bICHEHHE OTIBITOB
uBeToB. Jlucnepcus ceeta 0 TIOJTyYEHUI0 O€JI0ro CBETa MPHU CII0KEHUU
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTIBITOB
10 BOCIIPUSATHIO I[BETA MPEIMETOB MPHU UX
HAOJIOICHUH Yepe3 IBETOBBIC (PUITBTPHI
(LIBETHBIC OUKH)
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucnyckanue u OmnwiTel Pezepdopaa OO6cy»xaenue 1eau onbiToB Pezepdopaa
MOTJIOLIEHUE CBETA Y TJIaHETapHAask MOJIEIb T10 UCCJIEJOBAHUIO aTOMOB, BBIJIBUKEHHE
aTOMOM aroma. Moznens atoMa bopa. | runore3 0 BO3MOKHBIX pe3yJIbTaTaX ONbITOB

HcnyckaHne U MOIIOIIEHUE | B 3aBUCUMOCTH OT IIPEAIIOIATaeMOr0 CTPOEHUS

cBeTra aToMOM. KBaHTBL. aTOMOB, (pOpMyIIpOBaHUE BHIBOIOB

JInHenyaTeie CIEKTPBI U3 pE3yJIbTaTOB OIIBITOB.
OO6cy>kaeHue NpOTUBOPEUNiA IIIaHETaPHON
MOJIEJIA aTOMa U OCHOBAHUM I TUTIOTE3bI
bopa o cranimonapHbIx OpOUTaX AIEKTPOHOB.
Hab6nronenue CrulonHpixX U JIMHEHYaThIX
CIIEKTPOB U3TTyUYEHUS PA3JINYHBIX BEIIECTB.
OObsicCHEHUE TUHENYATHIX CIIEKTPOB U3ITYYCHHUS

5.2 | CtpoeHne aTOMHOTO PanunoaktuBHOCTh. Anba-, | OOCykaeHUE BO3ZMOXKHBIX TUIIOTE3 O MOJEISAX

aapa

OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO s]1pa.
Hyknonunast moaenp
aTOMHOTO sigpa. M30TomsI.
PagnoakTuBHEBIE
npespauieHus. llepuon
MOJTypaciiajia aTOMHBIX sIIep

CTPOEHHS sizIpa.
Omnpenenenue cocTasa siep MO 3aJaHHBIM
MacCOBBIM U 3apsIIOBBIM YUCIIaM

¥ TI0 TIOJIOXKEHHUIO B IEPUOTNIECKON CUCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B TIEPUOINYECKON CHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpeKOB 0.-4aCTHIL IO TOTOBBIM
doTorpadusim.

OObHapy>keHue v U3MEpPEHNE PagualiOHHOTO
¢doHa ¢ MOMOLIBIO JO3UMETPA, OLIEHKA ET0
MHTEHCUBHOCTHU.




Amnann3 OMoI0THYSCKUX U3MEHEHMH,
MIPOUCXOIAIINX MO ICUCTBUEM
PaIMOaKTUBHBIX M3TyUYCHHI.
Hcnonb3oBaHue pauOaKTUBHBIX U3ITyYCHUM
B MCIUIIHE

5.3 | SnepHbie peakuyu 7 Snepusie peakunu. 3akoHbl | PenieHue 3aga4 ¢ UCHOJb30BAaHUEM 3aKOHOB
COXpaHEHUS 3apsI0BOTO COXPaHEHUSI MAaCCOBBIX U 3apS0BBIX YUCEII
Y MacCOBOT'O YHCEIL. Ha ONpEJIEIICHUE Pe3yIbTaTOB SACPHBIX
DHeprus CBsI3U aTOMHBIX peaKiInii; aHaJIM3 BO3MOKHOCTH
anep. CBa3b Macchl WJIM HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
v oHepruM. Peakimu cunTe3a | OneHKa SHEPTUH CBSI3H SIEP C UCTIOIH30BAaHHEM
u fenenus sauep. Mcrounuku | oopmyisl DiiHIITEHHA.
sHeprun ConHIa U 3BE31. OO6cy:x1eHne MepCcrleKTUB UCII0Ib30BaHNUs
SAnepHas sHEpreTuka. YIPABISIEMOr0 TEPMOSEPHOTO CUHTE3A.
JencTBus paqnoakTuBHBIX | OOCYyXIeHNE TPEUMYIIECTB U SKOJOTHIECKIX
W3JIy4YCHUH HA )KUBBIE npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpraHU3MBbI

Hroro no pazgeny 17

IHoBTOpHUTEJIHbHO-00001IAKOINIT MOTYJIb

[ToBTOpEHUE 9 CucremaTtu3zanus Brinmonnenune yueOHbIX 3aJaHU, TPEOYIOIIX

1 0000I11IeHNE
coJiep KaHus Kypca
dbusuku 3a /-9 Kacchl

1 00001IIeHHE TTPEAMETHOTO
COJIEp)KaHHMS U OITBITA
JIeATEILHOCTH,
IPUOOPETEHHOTO

MIPY U3yUYEHUHU BCETO Kypca
(hU3UKK OCHOBHOTO OOIIIETr0O
oOpa3oBaHMUs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

— MPUMEHEHUS NMOJTYYEHHBIX 3HAHUM

JUJIS HAYYHOT'O OOBSICHEHUS (PU3UUIECKUX
SIBJICHUW B OKPYKaOIIEN ITPUPO/IE,

B ITOBCEJIHEBHOM JKU3HU U BBLIABJICHUS




[TonroToBKa K OCHOBHOMY
rOCyJIapCTBEHHOMY
dK3aMeHy 10 (hH3HKe

TUTSE 00y Jaromxcs,
BBIOPABIINX ATOT yUCOHBIH
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MIPUMEHEHUSI OCBOEHHBIX
HKCTIEPUMEHTAJILHBIX YMEHUN

JUTSI UCCTIETOBaHMsI (PU3UYECKUX SIBIICHUH,

B TOM YHCIIE JJI IPOBEPKHU THIOTE3

Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pelienue pacueTHbIX 3a/1a4, B TOM YUCTIE
MpENoIaralouX UCMOIb30BaHNE PU3NUECKUX
MOJIEJIEN U OCHOBAHHBIX Ha COJIEPKAHUH
Pa3JIMUHBIX Pa3AeyioB Kypca QU3UKH.
BrinonHeHnue v 3ammura rpynmnoBbIx

WJIY UHIUBUAYJIBHBIX IPOEKTOB, CBSI3AHHBIX
C coJiep KaHueM Kypca (pu3uku

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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NEPEYEHb (KOJIUPUKATOP) PACIIPEJEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3BOBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO ®U3UKE

B denepanbHbIX W pEerHoOHANBHBIX MPOIEIypax OIEHKHA KadyecTBa OOpa30BaHMUS
UCTIOJB3YyeTCs mepeueHb (Koau(ukaTop) pacipepeNeHHbIX M0 KiaccaM MpPOBEPSIEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMEI
OCHOBHOTO 00111eT0 00pa30BaHMs U 3JIEMEHTOB COJIEp>KaHus 1o (hU3HKeE.

7 KJIIACC

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAThl OCBOCHHUSI OCHOBHO# 00pa3oBaTeIbHOM
NPOrpaMMbl

Kon [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 0o0pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHUs
pe3ynbTara
1.1 UCIIOJIb30BaTh U3yUCHHBIC TOHATHUS
1.2 paznuyaTh SIBJICHHUS 10 OIKMCAHUIO WX XapaKTEepPHBIX CBOMCTB U

Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX AAHHOC (I)I/IBI/I‘—IGCKOC SABJICHUC

1.3 pacno3HaBaTh MPOSIBJICHUE M3YYECHHBIX (PU3WYECKUX  SIBICHUU
B OKPY’KalolleM MUpE, B TOM 4Hciie (PU3HUECKUE SBIICHUS B PUPOJIE,
IIPU STOM TIEPEBOJUTH MPAKTHUUECKYIO 33/1ady B y4eOHYIO, BBIICISTH
CYILIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SBICHUN

1.4 ONKCHIBATh M3YyYECHHbIE CBOMCTBA TeNl W (PU3MYECKUE SIBJICHMUS,
UCHIONB3YSl (PU3MYECKUE BEJIMYMHBI, MPU OMHCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKHA CMBICI HUCHOJB3YEMBIX BEJIWYUH, WX
0003HaYEHUs U €IUHULIBI (PU3UYECKUX BEJIMUMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYI0 (PU3UYECKYI0 BEIUYMHY C JIPYTHMHU
BEJIMYMHAMHU, CTPOUTh TpaduKH  HM3YyUYEHHBIX  3aBHUCHUMOCTEH
(U3UISCKUX BEITMYHMH

1.5 XapaKTEepPU30BaTh CBOMCTBA Te, (DU3MYECKUE SIBIICHUS U TPOIECCHI,
WCMOJIb3ysd HW3YYEHHbIC 3aKOHBI, MPHU OSTOM JaBaTh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYeCKoe
BBIPAKCHHE

1.6 OOBSICHATH (hU3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TEJI, B TOM

YUCJIE W B KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTUPOBAHHOIO




XapakTepa: BBIABIATH MPUUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHre U3 1 — 2 JIOrHYECKHUX IIAaroB ¢ OMopou Ha 1-2 n3yueHHBIX
CBOMCTBA  (DM3MUECKHX  SIBICHMH, (U3MUECKUX  3aKOHA WUJIH
3aKOHOMEPHOCTH

1.7

pemaTh pacueTHble 3aauu B 1 — 2 nelcTBUA, UCTIOIb3Ys 3aKOHBI U
dbopmyIbl, CBSI3bIBatOIIME (DU3MUYECKUE BEJTMYMHBI: HA OCHOBE aHaIN3a
YCIOBHUSL 3aJayd 3allldChbIBaTh KpAaTKOE YCIOBHUE, TOJCTAaBIAThH
bu3ndecKue BeITUINHBI B (DOPMYJITBI M IPOBOUTH PACUYEThI, HAXOIUTh
CIIPABOYHBIE JTAHHBIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ay, OLEHUBATh
PEaTUCTUYHOCTD MOTYUYCHHOU (PU3NUECKON BETMUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH
bu3MYeCKuX METO/NOB, B OINWCAHWU HCCIEIOBAaHUSA BBIICIATH
IIPOBEPSAEMOE IIPEII0JIOKEHNE (rumotesy), pasnuyath U
MHTEPHPETUPOBATh MOJYYEHHBIA PE3yJNbTaT, HAXOIUTh OIIMOKH B
XOJI€ OIBITA, AEJAaTh BBIBOABI 10 €T0 Pe3yJibTaTaM

1.9

MPOBOAUTL OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SIBICHUM WU
dbu3nYecKux  CBOMCTB  Tel:  (QOpMYJIUpPOBATH  MPOBEPSEMBIC
MPEANoJOKEeHUs, coOupaTh  YCTaHOBKY U3  MPEIOKEHHOTO
000py10BaHUSs, 3aMUCHIBATH XO/1 OMbITA U (DOPMYIUPOBATH BHIBO/IbI

1.10

BBITIOJIHATH TPSIMbIE U3MEPEHUSI C WCIIOJIb30BAHWEM aHAJIOTOBBIX U
1U(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YYETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN

111

MPOBOJANTL  HCCIEIOBAaHME 3aBUCUMOCTH  OJHOM  (pU3HMUYECKOM
BEJIMYMHBI OT JPYrod C HCHOJIb30BAHUEM TIPSIMBIX H3MEPEHUMH,
y4aCTBOBaTh B TUIAHUPOBAHUW YYEOHOTO HCCIICIOBAHUS, COOMpPaTh
YCTaHOBKY U BBITIOJIHATh U3MEPEHHUS, CICAYS MPENTI0KECHHOMY IUJIaHY,
(buUKCcHpOBaTh Pe3yJbTaThl MOTYUYEHHOW 3aBUCUMOCTH (HU3UUYECKUX
BEJINYMH B BUJIE TIPEAJIOKESHHBIX TaOJINI] ¥ Tpa(UKOB, JIeJIaTh BHIBOJIBI
10 pe3yJIbTaTaM MCCIEA0BAHUS

1.12

MPOBOJAUTh KOCBEHHBIE H3MEPEHUST (DU3NUYECKUX BEIUYHUH, CICAyS
MPEIIOKEHHOW MHCTPYKIIMU: TIPY BBITIOJTHEHUH U3MEPEHUN COOMPATh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIUHCIISITH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOnroaTh  MpaBWia TEXHUKH  0O€30macHOCTH  mpu  paboTte
C J1abOpaTOPHBIM 000PYIOBAHHUEM

1.14

yKa3blBaTh MPUHIIMIBI AEUCTBHS MPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTEepU30BaTh MPUHUUIIBI JEUCTBUS U3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX ONHMCAHUSA, HUCIOJIb3YS




3HaHHUSI O CBOMCTBaxX (I)I/ISI/IIIGCKI/IX SIBIICHUHA U HCO6XOI[I/IMBIC
(1)I/ISI/IIICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

NPUBOIUTH TpPHUMEPHl (HAXOAUTh HMHPOPMAIMIO O IpHUMepax)
NPaKTUYECKOTO MCIIOJIb30BaHMs (PU3MUSCKUX 3HAHUI B TIOBCEHEBHOM
YKU3HH JJI1 00ecIiedeHus1 0€301MaCHOCTH MPHU 0OpaIeHUH ¢ TPUOOpaMHu
U TEXHWYCCKMMH  YCTPOMCTBaMH,  COXPAaHCHHUS  3JI0OPOBbS
U COOJIIOJICHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.16

OCYUIIECTBJIATH OTOOP UCTOYHUKOB MH(pOpManuu B ceTd MHTEepHET B
COOTBETCTBHM C 3a/IaHHBIM TIOMCKOBBIM 3alpoCOM, Ha OCHOBE
UMEIOIINUXCS 3HAHUM M MyTEM CPaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIJICTISATh MH(POpPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEUMBOU WIIH
MOKET OBITh HEJIOCTOBEPHOM

1.17

UCIOJB30BaTh MpPU BBINOJIHEHUHM Y4YEOHBIX 3a/laHui  HAay4dHO-
NOMYJISIPHYIO JIUTEPATypy (PU3NYECKOTO COAEpKAHMS, CIPABOYHbBIE
Marepuaibsl, pecypcsl cetu MHTepHEeT, BIaJeTh IpUEMaMHU
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusl MHGOPMALIMKU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co37aBaTh COOCTBEHHBIE KPATKUE MMMCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBE 2 — 3 HICTOYHUKOB MH(POPMAIIUK PU3NIECKOTO COICPIKAHNU,
B TOM 4ucCle NMyOJIMYHO JeNaTh KpaTKUE COOOIIEHUs O pe3yJsibTaTax
OPOEKTOB WJIM YYE€OHBIX MCCIEJOBAaHUWA, NIpPU OSTOM TIPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIA MOHSATUHHBIN ammapaT Kypca (QU3uKH,
COIIPOBOKJAaTh BBICTYILUICHUE MPE3CHTALUEN

1.19

IIPU BBINIOJHEHNUN YYEOHBIX MTPOEKTOB U UCCIEAOBAHUN pacTIpEAENsTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTaBICHHBIMU 33JJa4aMH,
CJIEUTH 3a BBIIOJIHEHWEM IUIaHA JCHCTBHM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JEATEIBHOCTh TPYIIbI, BBICTPaUBaTh
KOMMYHHKATUBHOE B3aMOJEHCTBUE, YUUTHIBAS MHEHUE OKPYKAFOLIUX

IIpoBepsieMbie 31eMEHTHI COACPKAHMS

Kon Kon [TIpoBepsieMbI€ AJIEMEHTHI COJICPKAHUS
pazznena | DdJIeMEHTa
1 ®U3MKA U EE POJIb B ITO3HAHMHN OKPYXAKUIIET'O MI1PA

1.1 ®uznka — Hayka O [pupojae. JSBIEHUS MPUPOIBL.
duznueckre  SBIEHUSA:  MEXAHMYECKHE,  TEIUIOBBIE,
ANIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE




1.2

dusznueckre Benu4YUHbI. M3Mepenne Gu3nuecKux BEIUYHH.
®uznueckne  npubopel.  [lorpemHOCT,  M3MEpEHUH.
MexyHapoaHas CUCTEMA €IMHUL]

1.3

EcTtecTBeHHO-HAy4YHBIE METOA TO3HAHHS: HaOIIOCHUE,
IIOCTAHOBKAa HAy4YHOI'O0 BOIIPOCA, BBIIABW)KCHHE THIIOTE3,
OKCIIEPUMEHT TI0  TPOBEpPKE TUMOTE3, OOBsICHEHHUE
Ha0JII0Ja€MOT0 SIBJICHUS

1.4

Omnucanne GU3NYECKUX SABICHUHI ¢ TOMOIIBIO MOJIEIEH

1.5

[IpakTrueckue paboThI:

N3mepenne pacCcTossHUM.

N3mepenne o0beMa )KHIKOCTH U TBEPJOTO TENA.
Omnpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepenne temmeparypsl IpU IOMOIIM  KUAKOCTHOIO
TEPMOMETpPA U JATYUKA TEMIIEPATyPbI

IIEPBOHAY

AJIBHBIE CBEJAEHMA O CTPOEHNN BEILIECTBA

2.1

CTpOGHI/IG BCHICCTBA: ATOMbI U MOIJICKYJIbI, X PAa3MCPBhbI.
OHBITBI, AOKa3bIBAOIHUC TUCKPETHOC CTPOCHUC BCIICCTBA

2.2

JIBrkeHue dactul BeniecTBa. CBA3b CKOPOCTH JBHIKEHHUS
YacTHll ¢ TeMrepaTypoid. BpoyHoBckoe nBuxenue, inpdysus

2.3

BSaHMOHCﬁCTBHC qacTul BCIIICCTBA. IMPUTAKCHUC
U OTTAJIKMBaHHC

2.4

ArperatHple  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHUE Ta30B,
KUIAKOCTEH U TBEpAbIX  (KPUCTAIMYECKHUX)  Tel.
B3auMocCBsi3p MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5

OcoOeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6

[IpakTrueckue paboThI:

Ornenka TuameTpa aToma METOJIOM pS0B
(c ucnonp3oBanreM dororpaduii).

OnbITH IO HAOJTIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITEl IO OOHAPYKEHUIO JIEHCTBHS CHUJI MOJICKYJISIPHOTO
TIPUTSDKCHUS

JIBVDKEHUE U B3AVMOJIEMCTBUE TEJI

3.1

MexaHndeckoe IBMKEHNE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUKEHUE




3.2

Ckopoctb. CpenHsii CKOpPOCTh HPU  HEPABHOMEPHOM
JIBUKEHUH. PacdeT myTH v BpeMEeHH JIBUKCHUS

3.3

SBnenne wmHepuu. 3aKOoH WHEpHUHU. B3anmojelcTBue Temn
KaK MpUYMHA W3MEHEHMS] CKOpPOCTH ABMXKEHHs Ten. Macca
KaK Meépa HHEPTHOCTH Tejia

3.4

[InotHOCTE BemiecTBa. CBA3b MJIOTHOCTH C KOJUYECTBOM
MOJIEKYJI B €IMHHUIIE 00BhEMa BEIlleCTBA

3.5

Cuna kak XapaKTCPUCTHUKA BBaHMOﬂeﬁCTBHH TCII

3.6

Cuna ynpyroctu u 3akoH ['yka. W3mepenue cuibl
C IOMOIUIBI0 TUHAMOMETpPA

3.7

SABnenne TATOTEHUS W cwina Tsokectd. Cuna  TshKecTu
Ha Ipyrux IiaHerax. Bec tema. HeBecomocTs

3.8

Cwuia Tpenust. TpeHue CKOIbXEHU U TpeHUE NOoKos. Tpenue
B IIPUPOJE U TEXHUKE

3.9

CnokeHuEe CWJ, HalpaBJIEHHBIX II0 OJHOM IPSMOMU.
PaBHOElICTBYIOIIIAS CHIT

3.10

[IpakTuueckue paboThI

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIXKCHUS (IIapHuKa
B JKHJIKOCTH, MOJEIH 3JIEKTPUUECKOTO aBTOMOOWJIS M Tak
nanuee).

OrnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WIIH
[IapuKa Mo HaKJIOHHOM MIOCKOCTH.

Omnpenenenne MIOTHOCTHA TBEPIOTO TeJa.

OnBITBI, JEMOHCTPHPYIONIME 3aBHCHUMOCTh PACTSDKCHHS
(medopmariun) IpyKUHBI OT TPUITIOKEHHON CHJIBL.

OnBITHI, EMOHCTPUPYIONMINE 3aBHCHMOCTH CHJIBI TPCHHS
CKOJIRKEHHS OT Beca Tejla U XapakTepa CONMPUKACAIOUTUXCS
MTOBEPXHOCTEN

3.11

Pu3nyecKue sBJICHHUS B INPUPOJEC: MPUMEPHl ABUXKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B JKUBOW U HEXKUBOU IPUPOLE,
JICHCTBUE CUJIbI TPEHHUSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTporucTBa: TMHAMOMETD, MOIIIUITHUKA

JABJIEHUE

TBEPJIBIX TEJI, )KMJIKOCTEN 1 TA30B

4.1

HaBnenue  TBepaoro Tena.  CrnocoObl  yMEHBIIEHUS
Y YBEJIMYEHUS TaBIICHUS




4.2

JlaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00beMma,
TEeMITepaTyphl

4.3

Ilepemaua pmaBieHUsT TBEPABIMH TEJIAMH, KHAJIKOCTSIMHU
u raszamu. 3akoH [lackams. [THeBMaTHUYeCKEe MAIITMHBI
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3aBUCUMOCTh  JIaBJICHUS  JKUJAKOCTA  OT  TUIyOHUHBI.
['uapocratuueckuii mapagokc. CooOmaronmecss COCybl.
['uapaBinyecKkre MEXaHU3MBbI

4.5

AtMmocdepa 3emin u atrmochepHoe napineHue. lIpuymHbI
CYILIECTBOBaHMS BO3AYIIHOM o00o0souku 3emiu. OIbIT
Toppuuernnu. 3aBUCUMOCTb aTMOC(HEPHOTO JABJICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenune aTMochepHOro JTABJICHUS. [Tpubopsl
JUJISl UBMEPEHUS aTMOC(EPHOTO AaBICHUS

4.7

JelicTBue XHIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumeioBa) cuiia. 3aKoH Apxumesaa

4.8

[InaBanue ten. Bo3nyxorutaBanue

4.9

[IpakTrueckue paboThI:

HccnenoBanne 3aBHCHMMOCTH Beca Tejla B BOJE OT oObeMa
MOTPYKEHHOU B XKUJKOCTh YaCTH TEJIA.

OnpeneneHue BBITAIKMBAIOMICH CHUJIBI, JIEMCTBYIOIIECH Ha
TE€JIO, IOTPYKEHHOE B JKUIKOCTD.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJIKMBAIOUIEH  CHIIBI,
JICMCTBYIOIIEH HA TEJIO B XKHUJKOCTH, OT MAacChI TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOIIEH
CUJIbI, JICMCTBYIOIIEH HA TEJIO B XKHUIKOCTH, OT OOBEMa
MOTPYKEHHOW B KHUJKOCTh YacTH Tejla U OT IJIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOIKU
Y ONIPEAECIICHUE €€ TPY30I10IbEMHOCTH

4.10

duznueckue SBICHUS B MPUPOJIC: BIUSHUE aTMOC(EpHOTO
JABJICHUS HA )KUBOUW OpPTaHU3M, TUTABaHUE PHIO
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TexHuueckue  ycTpoilcTBa:  cOOOLIAIOUIMECS  COCY/.IbI,
YCTPOMCTBO  BOJOIPOBOJA, THAPABIMYECKHM  IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,
apeomeTp

PABOTA, MOIIHOCTb, SHEPT' U

5.1

Mexannueckas paboTa




5.2

Mexanngeckast MOIITHOCTb

53 [IpocTbie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAS MIJI0CKOCTb.
[IpaBuno paBHOBecHs phluara

5.4 [IpumeneHue npaBuia paBHOBECHS pbldyara K OJIOKy

5.5 «3o050TOE TIpaBUIO» MexXaHuku. KodpduiueHT moje3Horo
JNeHcTBUS MeXaHu3MoB. lIpocTeie MexaHW3Mbl B OBITY H
TEXHHKE

5.6 [ToTeHrmanbHas SHEPTUM Tea, MOJAHITOro HaJ 3emiel

5.7 Kunernueckas sHeprus

5.8 [TomHass MexaHudeckass DSHEpPrus. 3aKOH HM3MEHEHHUs
Y COXPaHEHUSI MEXaHUYECKOUN dHEprun

59 [IpakTrueckue paboThI:
Omnpenenenue pabOTHl CHIIBI TPEHUS TMPH PaBHOMEPHOM
JBUKEHHUHU TeJa [0 TOPU30HTAIbHON TOBEPXHOCTH.
HccnenoBanne ycnoBUM paBHOBECHS pblyara.
N3mepenune K11/ HakJIIOHHOM MJIOCKOCTH.
N3yueHne 3akoHa COXpaHEHUs MEXaHUYECKOM SHEPIUn

5.10 dusnueckue BICHUS B IPUPOJIE: pblUaru B TEJI€ YeJIoBeKa

5.11 TexHuueckue YCTpOICTBA: phlyar, MTOBUKHBIN

¥ HEMOJBIKHBIA OJIOKHM, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY




8 KJIACC

HpOBepﬂeMl:.Ie NMpeaAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NpOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pesyibTaTa

[IpoBepsieMbie TpeIMETHBIE PE3YIbTAThI OCBOCHHUS OCHOBHOM
00pa3oBaTeILHOM MPOTPAMMBI OCHOBHOTO O0IIIEro 00pa3oBaHHs

1.1

HCIIOJIB30BaTh ITOHATHA

1.2

pa3iindaTtb ABJICHUA II0 OIIMCAHHUIO HMX XadpPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX AAHHOC CI)I/IBI/I‘-IGCKOC SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE HW3YUYCHHBIX (DU3UUECKUX  SBICHUM
B OKpY’KalolieM MUpE, B TOM yucie (U3NUEeCKue SIBJICHUS B IPUPO/IE,
IIPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YU4€OHYIO, BBIICIISTh
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBICHUN

1.4

ONKMCHIBATh M3yYCHHBIC CBOWCTBA Tel W (PHU3WYCCKUE SIBJICHMS,
UCIIOJIB3YSl (PU3MYCCKHE BCIMYUHBI, IPH OINHCAHHH IPABUILHO
TPaKTOBaTh  (U3MYCCKUH  CMBICT  HMCIOJb3yeMBIX  BEJIUYHH,
0003HaYEHUS U €IUMHUIIBI (PU3UUYCCKUX BEIIMUMH, HAXOIUTh (OPMYIIHI,
CBA3BIBAIONIME JIAHHYIO (U3WYECKYIO BEIUYHHY C JPYTHMH
BCJIMYMHAMHU, CTPOUTh TpadUKH  HM3YyYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Te, (DU3UYECKUE SIBIICHUS U TPOIECCHI,
WCMOJIb3ysd HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyTUPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYecKoe
BBIPAKCHHE

1.6

OOBSCHATHh (M3UYECKUE TPOIIECCHl U CBOWMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CUTyallUd MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
1-2 norudeckux WIaroB ¢ MOMOIIBIO 1—2 M3y4YEHHBIX CBOICTBA
bu3MYeCKuX SBICHHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pelaTh pacueTHble 3a/1auu B 2 — 3 IEUCTBHUS, UCHOJIb3Ys 3aKOHBI U
(dbopMyIibl, CBsI3bIBatOIINE (PU3HUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a
YCJOBUS 3a/1a4M 3aIACHIBATh KPATKOE YCIOBUE, BBIABISATH HEAOCTATOK
JMAHHBIX IS pelieHus 3a7add, BBIOMpPATh 3aKOHBI M (OPMYJIBI,
HEOOXOAUMBIE JIJISl €€ pEelIeHUs, TPOBOJUTh PacUyeThl U CpPaBHUBATh
MOJlyYeHHOE 3HAYeHHE (PU3NYECKOM BEJIUYUHBI C U3BECTHBIMHU
JTaHHBIMU




1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(u3NYECKUX METOJIOB, UCIIOJIB3YS ONIMCAHUE UCCIIEIOBAHMSI, BBIIEIATh
IIPOBEPSAEMOE TPEANOJIOKEHNE, OLECHUBATh NPABUIBHOCTH MOpPSJIKA
IIPOBEJCHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

IPOBOAUTH OIBITHl IO HAOMIONCHUIO (U3NYECKUX SBICHUM WIH
bu3nueckux  CBOMCTB  Tel:  (OpMYyIHpPOBaTH  IPOBEpPSEMbIC
NPEANOJIOKEHNA, CcoOMpaTh YCTAaHOBKY U3  MPEAJIOKEHHOIO
000pyI0BaHUs, ONMUCHIBATH XOJ1 OTIbITAa U (HOPMYIUPOBATH BHIBOIbI

1.10

BBITIOJIHATh TPSMbIE U3MEPEHUS C HCIOIb30BAHUEM aHAJIOTOBBIX
npuOOPOB U AATYUKOB (PU3NYECKUX BEJIMUMH, CPABHUBATH PE3YJILTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIOTHON MOTPEIIHOCTH
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OPOBOAUTH  HUCCIIEJOBAaHME 3aBUCHUMOCTH  OJHOW  (U3HYECKOM
BEJIMYMHBI OT JPYroM C MCHOJIB30BAHUEM TNIPSIMBIX H3MEPEHUM:
IUIAHUPOBATh HCCJE0BaHUE, COOUpaTh YCTAHOBKY WU BBINOJHSTH
U3MEpPEHHUsl, cienys NpPeIJOKEHHOMY  IUIaHy, (DUKCUPOBATH
pe3yabTaThl NOJYYEHHOM 3aBUCHUMOCTH B BHJIE€ TaOJHIl U rpaduKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEAOBaHHUs

1.12

OPOBOJUTh  KOCBEHHbIE  H3MEpEHUs  (PU3MYECKUX  BEJIMYMH:
IUIAaHUPOBATHh U3MEPEHUS, COOMPATh SKCIEPUMEHTAIHYIO YCTAaHOBKY,
clenys IPEMIOKEHHOM WHCTPYKLUMH, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOnofaTh  MpaBWia TEXHUKH  0Oe30macHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

XapaKTEepU30BaTh MPUHLMUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOWMCTB C OMOPOM HA HMX OINUCAHUS, UCHOJIB3YS
3HaHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOIUMBbIE
(bu3nYecKue 3aKOHOMEPHOCTU

1.15

pacIio3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHbIC
IpUOOPHI MO CXEMAM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATH CXEMBI
JIIEKTPUYECKUX LENed C IOCJIEI0BATEIbHBIM U IapauleIbHbIM
COCMHEHHEM D3JIEMEHTOB, pa3iuyas YCJIOBHble OO0O3HA4YEHHUS
DJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH TPUMEPHl (HAXOIUTh WHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO UCTIOJIb30BaHUS (DU3UICCKUX 3HAHUH B TIOBCETHCBHOM
YKU3HU JIJ1s1 o0ecreueHus: 0€30MacHOCTH MpY OOpaIleHruy ¢ MpudopamMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHECHHS  370POBbS
U COOJIFOJIEHUsT HOPM 3KOJIOTHYECKOTO TOBEACHUS B OKpY)KaroIIen

cpene




1.17

OCYIIECTBIATH MOUCK MHPOpMAIUU (PU3HUECKOTO COJEPKAaHUS B CETH
HMHTepHET, HA OCHOBE HMMEIOIIMXCS 3HAHUW U IIyTEM CpPaBHEHUs
JIOTIONTHUTEIBHBIX HCTOYHHKOB BBIICIATh HHPOPMAIMIO, KOTOpas
ABJIETCS] IPOTUBOPEUYNBON MIIM MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh TIPU  BBIMOJTHEHUM Y4YEOHBIX 3aJlaHUi  Hay4dHO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEp:KaHMs, CIPABOYHbIE
MaTepualibl, pecypcbl ceth VHTepHET; BIaIeTh NOpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMAIIMK U3 OAHON
3HAKOBOW CUCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC MMCHhMEHHBIC U KPATKUE YCTHBIE COOOIICHUS,
0006m1ass uHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
CONepKaHMsl, B TOM 4YHCJIE IMyOJMYHO TPEICTABIATH PE3yJIbTAThI
MPOCKTHOW WJIM HCCICIOBATENbCKON ACATEIBHOCTHA, TPH OTOM
IPAaMOTHO HCIIOJB30BaTh HM3YYEHHBIM MOHATUHWHBIA arapar Kypca
(bU3UKH, COMMPOBOXKIATH BRICTYTUICHUE MTPE3CHTAINCH

1.20

MIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M MCCIECIOBAHUN (PU3UUECKUX
IPOLIECCOB paclpeAeiATh OOS3aHHOCTU B IPYIIIIE B COOTBETCTBUH C
IIOCTABJICHHBIMM  33Ja4YaMM, CIIEIUTh 34 BBIIOJHCHUEM IUIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATH COOCTBEHHBIIM
BKJIQJT B JECATEIBHOCTH TPYMIIbI, BBICTPAUBATh KOMMYHHKATHUBHOE
B3aMMOJICUCTBHE, MPOSIBIISS TOTOBHOCTh pa3peiiaTh KOH(PIUKTHI

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon Kon IIpoBepsieMbie 37IEMEHTBI COAEPKAHUS
pa3zena | >IeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ MTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOpUHr

CTpPOEHMS BellecTBa. Macca u pa3Mepbl MoJieKyld. OMNbITHI,
MOJATBEPKAAIOIINE OCHOBHBIC TOJOXKEHUS MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Mopenu TBEpIOro, *KHUIKOTO U Ta3000pa3HOTO COCTOSHUM
BemecTBa. Kpucrammueckue u aMmopgHbIe Tela

6.3 OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U TBEPABIX TEI
Ha OCHOBE IOJIOKEHUHN MOJIEKYJISIPHO-KUHETHYECKOU TEOPUU

6.4 CmaunBaHNE U KaIWUISIPHBIC SBJICHUS

6.5 TennoBoe paciupeHue 1 cxaTie




6.6

Temneparypa. CBsizb  TemmepaTypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBM>KEHMSI YaCTHUIL

6.7 Buytpennsis sueprusi. CrocoObl M3MEHEHHsSI BHYTPEHHEU
DHEPTHUU: TerIonepeaada U CoBepIIeHne padoTsl

6.8 Buapl Teruionepenayu: TEIIONPOBOIHOCTh, KOHBEKIIMA,
U3JTy4eHUe

6.9 KonndecTBo TemoThL. Y aenpHas TEMI0EMKOCTh BEIIEeCTBA

6.10 TemmooOMeH W TemIOBOE€  paBHOBECHE.  YPpaBHEHHUE
TEIUIOBOTO OanmaHca

6.11 [InaBneHne u OTBeplEBaHHE KPUCTAJUIMYECKHX BEIIECTB.
VnensHasg TEII0TA IUIaBICHUS

6.12 [TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenue.
VYnenwbHas  Temsiota mapooOpa3oBaHUS.  3aBUCHUMOCTD
TEMIEPATYPbl KUIIEHUS OT aTMOC(EPHOIO AaBJICHUS

6.13 BrnaxunocTth Bo3ayxa

6.14 DHeprus TOIIUBA. Y AebHas TEIIOTa CTOPAHHUS

6.15 [Tpuniune! padbotel TernoBbix aurareneii KI1/ remmosoro
nBurarens. TemnoBble JBUTATENN M 3alIMTa OKPY’KaIOLICH
cpemabl

6.16 3aKOH COXpaHEHHUS W MPEBPAIICHUS YHEPTHH B TEIIJIOBBIX
nporeccax

6.17 [IpakTrueckue paboThI:

OnbIThl MO OOHAPYKEHUIO JEHUCTBUS CHUJI MOJIEKYJISIPHOTO
MIPUTSKECHUSL.

OnBITH 10 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COIHU
WJIM caxapa.

OnbITel IO HAOJIOJEHUIO TEIJIOBOIO PACHIMPEHUs Ta3os,
KUAJKOCTEN U TBEPABIX TEI.

Omnpenenenve AaBleHUs BO3yXa B OaJUIOHE IITPUILIA.
OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  JIABJICHUS
BO3/lyXa OT €ro 00beMa 1 HarpeBaHUs WA OXJIAXKICHUS.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTU  JJIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUECKOM TPyOKe OT
TEMIIEPATYPHI.

HaGnronenne w3MEHEHHWS BHYTPEHHEH DOHEpPruHM Tela
B pe3yJsbTaTe TeIIonepeiadyu U paboThl BHEITHUX CHIL
HccnenoBanue sBIEHUS TEMIO0OMEHAa NpPHU CMEIIMBAaHUU




XOJIOJTHOM U TOPSYEN BOJIBI.

OnpeneseHue KOJMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM
MIPU TEIJIO0OOMEHE C HArpeThIM METALTNYECKUM ITUITUHIPOM.
OnpeneneHue  yAelnbHOM  TEIJOEMKOCTH  BELIECTBA.
HccnenoBanue mpoiecca UCIapeHUsl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.
OnpeneneHue yaeIbHOM TEIUIOTHI TJIaBICHUS JIb/1a

6.18 dusnyeckue SIBICHUS B  NPUPOJAE: IOBEPXHOCTHOE
HATSHDKCHHUE W KalWJUIPHBIC SBIICHUS B TIPUPOJIC, KPUCTAILIIBI
B mpupoje, uzinydenue CoyHIA, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHes, CHera

6.19 TexHuyeckue  ycCTpoMcCTBa: KaOWwUIApbl,  ITPUMEPBI

WCIIOJB30BaHUs KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS IOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JABUTaTElb
BHYTPEHHETO CrOpPaHUs

OJIEKTPUYECKUNE 1 MAT'HUTHBIE ABJIEHUA

7.1 DiekTpur3anus Te. JIBa poja d3IeKTpUIECKUX 3apsiioB

7.2 B3aumoneiictBue  3apshk€HHbIX  Tel.  3akoH — Kysona
(3aBUCUMOCTb CWJIbl B3aUMOJICHCTBUS 3apPSHKEHHBIX TN OT
BEJIMYMHBI 3aPsIIOB U PACCTOSIHUSI MEXKITY TEJIaMH )

7.3 Onektpudeckoe mnoje. HanpsskeHHOCTh  3JIEKTPUYECKOTO
nosist. [IpuHIMN Ccynmepno3uium >JIeKTPUYeCKUX MoJieH (Ha
Kaue€CTBEHHOM YpPOBHE)

7.4 Hocuremn  snexTpudyeckux — 3apsgoB.  DJIEMEHTApPHBIN
anexktpuueckuil 3apsia. Ctpoenue aroma. IIpoBogHUKM U
JIUDJIEKTPUKHU

7.5 3aKOH COXPaHEHUS JEKTPUIYECKOTO 3apsiia

7.6 DNEeKTPUYECKH TOK. YcnoBus CyLIECTBOBAHUS
AIEKTPUUYECKOr0 TOKa. ICTOYHUKHN OCTOSIHHOTO TOKA

1.7 JlelicTBUSL DIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIIEKTPUUECKUM TOK B KUIKOCTSIX U razax

7.8 Onektpuyeckas  uenb. Cuna  Toka.  DIEKTPUUYECKOE
HaIpsHKEHUE

79 ComnpoTuBiieHHE TPOBOJHHKA. YJIEIBHOE COMPOTUBIICHUE

BEILIECTBA




7.10

3akoH Oma Ji71s yJacTKa UEenH

711 [TocnenoBarensHOE u MapasuieIbHOE COEMHEHHE
MIPOBOJHHUKOB

7.12 PaboTa 1 MOUTHOCTB 3JIEKTPUYECKOTrO TOKA. 3aKOH Jxoys-
Jlenra

7.13 DNeKTpUYeCKre 1EMu ¢ MNOTPEOUTENH AIIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe 3ambikaHue

7.14 [locTosiHHbIe MarHuThl. B3aumonelcTBUE  MMOCTOSIHHBIX
MarHuTOB

7.15 MarnuTHoe nosie. MarHuTHoOE 1oJje 3eMJIu U ero 3HaYeHue
IS KM3HU Ha 3eMiie

7.16 OmneiT Opcrena. MarHUTHOE 1OJIE 3JIEKTPUYECKOIO TOKA.
[IpuMmeHeHne AIeKTPOMAarHUTOB B TEXHHKE

1.17 JlelicTBiE MArHUTHOTO TOJISI HAa MPOBOJAHUK C TOKOM.
DJeKTpoABUTaTedb MOCTOSIHHOIO Toka. lcmonb3oBanue
AIIEKTpOJBUraTeNIel B~ TEXHMYECKHUX  YCTPOMCTBax U
Ha TPAHCIOPTE

7.18 OmneiTel @apazes. SABileHHE >IEKTPOMArHUTHOW MHIYKIIHMH.
[IpaBuno Jlenna

7.19 OnexktporenepaTop. CrnocoObl MOTYyYEHHUS 3IEKTPUUECKOM
SHEPTrUU. IIEKTPOCTAHIIMKU HA BO3OOHOBISIEMBIX UCTOYHUKAX
SHEPrUU

7.20 [IpakTrueckue paboThI:

OneITEl TT0 HAOTIOJAEHUIO DJIEKTPU3ANN TEN HHIYKIIHCH
U TIPU COMTPUKOCHOBEHUH.

HUccnenoBanue JICNCTBUS BJIEKTPUUECKOTO HOJIs
Ha TIPOBOIHUKH U JUDJICKTPHUKH.

COopka u mpoBepka palbOThl DIEKTPUUECKOW  IIeMH
MTOCTOSTHHOTO TOKA.

M3MmepenHne u peryaupoBaHKe CHITbI TOKA.

N3mepenne u peryinpoBaHre HAMPSHKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HMYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA W HAIPSHKECHUS Ha
pe3ucTope.

OnBITHI, TEMOHCTPUPYIOITUE 3aBUCUMOCTD IJICKTPHUIECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJWHBI, IJIOMIATU
MOTIEPEYHOTO CEYCHHS ¥ MaTepuara.




[IpoBepka npaBuia CJIOYKEHUS HaIpsSHKEHUN
IIPU MTOCJIEA0BATEIBHOM COEAUHEHNUHN JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia [Jis CWIbBl TOKa IMpPHU MAapajieIbHOM
COEIMHEHNH PE3UCTOPOB.

Omnpenenenre paboThI JAEKTPUUECKOTO TOKA, HAYIIETO Yepe3
pe3ucCTOp.

Omnpenenenne MOITHOCTH AIEKTPUUECKOTO TOKa,
BBIJICTISIEMOW HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3
JAMIIOYKY, OT HAIIPSKEHUS Ha HEH.

Onpenenenue KII/] narpeBarens.

HccenenoBaHre MAarHUTHOTO B3aMMOJIECHCTBHS IOCTOSTHHBIX
MarHHuTOB.

N3yyeHne MarHuTHOTO MOJIsl HOCTOSHHBIX MAarHUTOB IPH MX
00BETMHEHUU U Pa3JICIICHUH.

HccnenoBanve  ACUCTBUS  JJIEKTPUYECKOIO  TOKA HA
MarHUTHYIO CTPEJIKY.

OnpITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI
B3aMMOJICUCTBHS KaTyIIKH C TOKOM M MarHUTa OT CHJIbI TOKA
Y HaIIpaBJICHUS TOKA B KaTyIIKE.

N3yueHue NEUCTBHS MAarHUTHOIO IOJS Ha IPOBOJHHUK C
TOKOM.

KoHncTpyupoBanue u nuzydenue paboThl 3JEKTPOJBUTATEIS.
N3mepenue KIIJ asmekTpoaBUTraTeIbHONM YCTAHOBKH.

OnpITBl MO HCCIAEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOMN
WHIYKIUU:  HUCCIEIOBAaHME  M3MEHEHMH  3HAYEHUs U
HaIpaBJICHUS] UHIYKIIMOHHOTO TOKa

7.21 duznyeckue BJICHUS B IPUPOJIE: MIEKTPUUECKHUE SIBJICHUS B
aTMocdepe, IICKTPUICCTBO KUBBIX OPTAaHU3MOB, MAarHUTHOE
nosie 3eMiIH, Apeid IMOIIOCOB, POJIb MArHUTHOTO TOJIS JIJISt
JKU3HU Ha 3eMJIe, MTOJISIPHOE CUSTHUE

1.22 TexHUYeCKHEe YyCTpPOMCTBAa: AJIEKTPOCKOI, aMIepMeTp,

BOJITMETP, PEOCTAaT, CUETUUK DIIEKTPUUYECKOW SHEPIuH,
AIEKTPOOCBETUTEIBHBIE puOOPHI, HarpeBaTelIbHbIC
AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE
NpEJOXPAHUTENIA,  DJEKTPOMArHUT,  DJIEKTPOJIBUTATEIIb
MOCTOSIHHOT'O TOKa, FTEHEePaTOp MOCTOSIHHOTO TOKa




9 KJIACC

HpOBepﬂeMl:.Ie NMpeaAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NpOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pesyibTaTa

[IpoBepsieMbie TpeIMETHBIE PE3YIbTAThI OCBOCHHUS OCHOBHOM
00pa3oBaTeILHOM MPOTPAMMBI OCHOBHOTO O0IIIEro 00pa3oBaHHs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITOHATHA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHUIO HX XdpPAaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX AAHHOC CI)I/IBI/I‘-IGCKOC SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE HW3YUYCHHBIX (DU3UYECKUX  SIBJICHUU
B OKpY’KalolIeM MHUPE, B TOM YHUCII€ (PU3HUECKHUE SBJICHUS B IPUPOJIC,
MIPU ATOM TEPEBOJUTH MPAKTUYECKYIO 3a/1auy B YU€OHYIO, BBIJICIATh
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBJICHUN

1.4

ONKMCHIBATh M3yYCHHBIC CBOWCTBA Tel W (PHU3WYCCKUE SIBJICHMS,
UCIIOJIB3YSl (PU3HUCCKHE BCIMYUHBI, IPH OINHCAHHHM IPABUILHO
TPaKTOBaTh  (U3MYCCKUH  CMBICT  HMCIOJb3yeMBIX  BEJIUYHH,
0003HaYEHUS U €IUMHUIIBI (PU3UUYCCKUX BEIIMUMH, HAXOIUTh (OPMYIIHI,
CBA3BIBAIONIME JIAHHYIO (U3WYECKYIO BEIUYHHY C JPYTHMH
BCJIMYMHAMHU, CTPOUTh TpadUKH  HM3YyYCHHBIX  3aBUCHMOCTEH
(U3NIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Te, (DU3UYECKUE SIBIICHUS U TPOIECCHI,
WCMOJIb3ysd HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyTUPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYecKoe
BBIPAKCHHE

1.6

OOBSCHATHh (M3UYECKUE TPOIIECCHl U CBOWMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2-3 JOTHYECKHX IIIaroB C IOMOINBbI0 2—3 W3yYEeHHBIX CBOWCTBA
bu3MYeCKuX SBICHHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacueTHble 3ajaud (Oomuparolmmecss Ha cucremy u3z 2-3
YpaBHEHUI), UCHOJB3YyS 3aKOHbI M (OPMYJbI, CBSI3bIBAIOIINE
¢bu3nueckue BENUYMHBI: HA OCHOBE aHalu3a YCJIOBHUS 3aJlayu
3alMCBIBATh  KPAaTKOE  YCJIOBHE, HEJOCTAIOLINE UITU
M30BITOYHBIE JIaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE
JUIsL PELICHHs], MPOBOAMTH PACUEThl M OLEHUBATHh PEAJTUCTUYHOCTH
MOJIy4YE€HHOT0 3HauUeHUs1 (PU3NUECKON BEIUYNHBI

BBIABJIATH




1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIA
(u3NYECKUX METOJIOB, UCIIOJIB3YS ONTMCAHUE UCCIIEI0OBAHMS, BBIIETATh
IIPOBEPSAEMOE TPEAINOII0KEHNE, OLEHUBATh NPABUIBHOCTH MOPSAJIKA
IIPOBEJCHUs MCCIENOBAaHUsA, JelaTh BBIBOJbBI, WHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U ONIBITOB

1.9

MPOBOJUTH OIBITHl MO HAOMIOACHUIO (U3UYECKUX SBJICHUA WU
(bu3MYECKUX CBOMCTB TEN: CaMOCTOSITENILHO COOUpaTh YCTaHOBKY U3
U30bITOYHOTO Habopa 00OpyJOBaHUS, ONMHUCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYJIMPOBATH BBHIBOIBI

1.10

MPOBOJUTh TP HEOOXOJUMOCTH CEpPUI0 TPSMBIX H3MEPEHUH,
OTpeNeNsisi CpefHee 3HAaueHUE H3MepseMoil BenuuuHbl ((hokycHoOe
paccTositHue cobOuparoiiel JIMH3bI), 00OCHOBBIBATH BBHIOOpP crocoba
u3MepeHus (M3MEPUTEILHOTO MPrUoopa)

111

MPOBOJUTH HWCCIEAOBAHUE 3aBUCUMOCTEH (PU3UUYECKHX BEIUYUH C
UCIIOJIL30BaHUEM MPSMBIX U3MEPEHUM: IUIAaHUPOBATH UCCIIEIOBAHUE,
CaMOCTOATENILHO COOMpaTh YCTAHOBKY, (DUKCUPOBATh PE3yJbTaThI
MOJYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BHUAEC TaOJUIl U
rpauKoB, AeNaTh BEIBOABI 110 PE3yIbTaTaM HCCIICI0BaHUs

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpeHUsi  (U3MUYECKUX  BEIUYUH:
IJIAHUPOBATHh U3MEPEHHUSI, COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY
M BBIIOJHATh HW3MEPEHUS, CIEAys MPEIJIOKEHHON WHCTPYKIHUH,
BBIUHCIISITh 3HAYEHHWE BEIWYMHBI W AHAIU3UPOBATH IIOJYYEHHBIE
pe3yabTaThl C YYETOM 33JJaHHOUN MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnofaTh  MpaBWia TEXHUKH  0Oe30macHOCTH  mpu  pabote
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

pas3indyaTb OCHOBHBLIC IIPU3HAKKW HN3YUCHHBIX (1)I/I?>I/I‘I€CKI/IX MOI[CJ'ICﬁZ
MaTcpuajibHasa TOYKaA, a0COJIFOTHO TBCPOOC TCIIO, TOYCUHBIM HCTOYHUK
CBCTa, JIy4, TOHKasd JIMH34, IIJIaHCTapHasA MOJCJb aTOMad, HYKJIIOHHAsA
MOACJIb aTOMHOI'O sApa

1.15

XapaKTEepU30BaTh MPUHLMUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHHUsI, HCIIOIB3Ys
3HaHMST O CBOMCTBaX (PU3WYECKUX SBICHUH UM HEOOXOIUMBIE
buznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMBl M CXEMaTHYHBIC PHCYHKH H3YYCHHBIX
TEXHUYECKUX YCTPOUCTB, HU3MEPHUTEIIbHBIX prUOOPOB
Y TEXHOJIOTMYECKHUX MPOIIECCOB MIPH PEIICHUH YUEOHO-TIPAKTHUSCKUX
3aJ1a4, ONTHYECKHE CXEMBI JIJISl TOCTPOCHHS M300pakeHUI B MIIOCKOM
3epKajie ¥ COOMpArOIIeH JTMH3e




1.17

NPUBOIUTH TpHUMEPHl (HAXOAUTh HMHPOPMAIMIO O TpHUMepax)
NPaKTUYECKOTO MCIIOJIb30BaHMs (PU3MUSCKUX 3HAHUI B TIOBCEHEBHOM
YKU3HH JJI1 00ecIiedeHus1 0€301MacCHOCTH MPHU 0OpaIeHUH ¢ TPUOOpaMHu
U TEXHUYCCKUMH  YCTPOHCTBAMH,  COXpPAHCHHS  3J0POBbS
U COOJIIOJICHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.18

OCYUIECTBJISATH MOMCK HHPOPMALIUK (PU3UUECKOTO COJAEPKAHUS B CETH
WHTepHET, C€aMOCTOSITEIbHO (OPMYIHpPYsT TIOMCKOBBIM  3armmpoc,
HaxXOJWThb MYTH  OMNPEAEIEHUS  JOCTOBEPHOCTH  IOJYYEHHOU
uH(OpMAITMU HAa OCHOBE WMEIOMIMXCS 3HAHUW U JIOMOJTHUTEIBHBIX
VMCTOYHUKOB

1.19

WCIOJB30BaTh TMPU BBIMOJHEHUM YUYEOHBIX 3aJlaHU  Hay4HO-
MONYJISIPHYIO JIUTEPATYpy (PUBMUECKOTO COJAEpKaHMS, CIPABOYHbBIC
Martepuanbl, pecypcel ceth HMHTEpHET; BIaaeTh IpUEMaMHU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMKN U3 OJTHON
3HAKOBOM CHCTEMBI B JIPYTYIO

1.20

CO3/laBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBEe HWH(pOPMAIIMM W3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO
COJICpKaHMsl, MyOJIMYHO TPEACTABISATh PE3YJbTAThl MPOESKTHOW WM
HCCIIEIOBATEIIbCKOW  JIESTEIIbHOCTH, IIPU  3TOM  I'PaMOTHO
MCIMOJIb30BaTh U3YUYCHHBIN MOHATUMHBIN alllapaT u3y4yaeMoro pas3aena
(GU3UKM U COMPOBOXKJIATh BBICTYIJICHUWE MPE3EHTALUEH C ydeToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHM YYEOHBIX MPOEKTOB U UCCIEAOBAHUN (DU3UUECKUX
MPOIIECCOB PACIPEACNATh O0SI3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU  33J]a4aMH, CJICIUTh 34 BBIIOJHEHUEM IIaHA
NEeUCTBUN U KOPPEKTUPOBATH €70, aJICKBATHO OLICHUBATh COOCTBEHHBIN
BKJIaJl B JAEATEIIBHOCTh TIPYMIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aUMO/ICHCTBUE, POSIBIISiSE TOTOBHOCTh pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHMS

Kon Kon [TpoBepsieMble AIIEMEHTBI COJIEPIKAHUS
pasnena DJIEMEHTA
8 MEXAHUNYECKUE ABJIEHUS
8.1 Mexanuueckoe ABrxeHrne. MarepuanbHas Touka. Cucrema
oTcyeTa




8.2

OTHOCHUTETLHOCTh MEXaHUYECKOT'O JBHOXKXCHUA

8.3 PaBHOMEpHOE IPSIMOJIMHEHHOE JBH)KEHUE

8.4 HepaBHomepHoe mnpsmonuHeiiHoe aBuxeHue. Cpennsis u
MTHOBEHHAsi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBUXKEHUU

8.5 VYckopenue. PaBHoyckopeHHOE IPSIMOJIMHEHHOE IBUKEHHUE

8.6 CBoOoanoe nagenue. OneITel [ annies

8.7 PaBHOMEpHOE nBHKEHUE IO OKPY)KHOCTH. [lepnona n yacrora
oOparteHusl. JInneninas 151 yIJIOBast CKOpOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertnii 3axkoH HeroToHa

8.11 [IpyuHLIMT CyNEepIO3ULINY CHJT

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cusa TPEHUS CKOJIBKEHUs, CUJIa TPEHUS TTOKOS,
JIPYTHE BUIBI TPCHUS

8.14 Cuiia TSHKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOPEHUE
cBOOOHOrO NaICHUs

8.15 Jsmxenue mianer Bokpyr Connua. IlepBasg kocmuueckas
CKOpOCThb. HeBecoMOCTh U nieperpysku

8.16 PaBHOBecue maTepualbHONW TOYKH. AOCOJIOTHO TBEPJOE
TEJOo

8.17 PaBHOBECHME TBEpHOro Tema € 3aKPEIUVIEHHOW  OCBEO
BpaunieHuss. MoMeHT criibl. LIeHTp TsxecTn

8.18 Nmnynec Tena. I3Menenue ummyibca. IMIyibCc CHUITbI

8.19 3aKOH COXpaHEHHUS UMITYJIbCa

8.20 PeakTuBHOE JBUXKEHUE

8.21 Mexanudeckast paboTa ¥ MOIIIHOCTb

8.22 PaboTa cun Tsokectd, ynpyroctH, TpeHus. CBs3b dSHEPTHH
U pabOTHI

8.23 [ToTeHnuanpHas SHEPTY TeNa, MOAHATOTO HaJl TOBEPXHOCTHIO

3eMin




8.24

IloTeHIMaNbHAsA SJHEPT U CKATOU IPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPIun

8.26

3aKOH COXpaHEHU MEXaHUYECKON SHEPTUU

8.27

[IpakTrueckue paboOThI:

Omnpenenenne cperHed CKOPOCTH CKOJIBXKEHMsI Opycka WM
JBKCHHS IIApHUKa 110 HAKJIOHHOM MIOCKOCTH.

OmnpeneneHrve YCKOpPEHHsS Tella TpPU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU

P PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HaualbHONH CKOPOCTH.
[IpoBepka rumoTe3bl: €CIM MpPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOU CKOPOCTH Iy TH OTHOCSITCS KaK PAI
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE IPOMEKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJIBKEHUSL OT
CHJIBI HOPMAJILHOTO JTABJICHHS.

Onpenenenue k03hGUITMEHTA TPEHUS CKOJIbKECHUS.
Ornpenenenue KeCTKOCTH NPYKHUHBI.

Omnpenenenve paboOTHl CHIIBI TPEHUS TMPH PaBHOMEPHOM
JBUKEHHUHM TeJa [0 TOPU30HTAIbHON TOBEPXHOCTH.
Omnpenenenre paboThl CUJIBI YIIPYTOCTH TIPU TOIBEME TPy3a
C MCTIOIH30BAaHUEM HEIOIBIKHOTO H MOABIKHOTO OJIOKOB

8.28

DOuU3NYECKUE SBIICHUA B NPHUPOJIC: NPUIMBBI U OTJIUBHI,
nBuxkeHne TIuiaHeT COJMHEYHOW CHCTEMBI, PEAKTUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB

8.29

Texauueckue YCTPOWCTBA: CITUIIOMETD, JAaTYUKHU
TIOJIOYKEHUSI, PACCTOSIHUS U YCKOPECHUS, PAKEThI

MEXAHMYECKUE KOJIEBAHUA 1 BOJIHBI

9.1 KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKHU
KoJIeOaHU: ePHO/I, YaCTOTa, aMILIUTYAa

9.2 MaremMatudeckuil U Npy>XUHHbIN MasTHUKU. [IpeBpaienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHUH

9.3 3aryxatoue KonebaHus. BbpIHyXneHHble — KoJeOaHUS.

Peszonanc




9.4

Mexanndeckre BOJIHBEL. (CBOiicTBA MEXAHHYECKUX BOJIH.
[IpogonbHbIE W MONEPEYHBbIE BOJHBL. JlIMHA BOJIHBI
U CKOPOCTh €€ pacupocTpaHeHHs. MexaHU4eCKHUe BOJHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOITHBI

9.5 3ByK. 'pOMKOCTb 1 BbICOTa 3BYKa. OTpakeHUE 3ByKa

9.6 Wudpa3Byk u yapTpa3ByK

9.7 [IpakTryeckue paboThI:
OnpeneneHue  4yacToThl M mepuoja  KoJjeOaHHi
MaTEeMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U Mepuoja KojieOaHUN NPy KUHHOTO
MasiTHUKA
HccnenoBanue  3aBUCUMOCTM  Mepuoja  KoseOaHMit
MTO/IBEIIICHHOTO K HUTH T'Py3a OT JJTHHBI HUTH.
HccnenoBanne  3aBUCHUMOCTH  Tepuojga  KoyeOaHHid
NPYXUHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka He3aBUCHMOCTH TepHoAa KoyiebaHHWIl Tpy3a,
MOJBEIICHHOT0 K HHUTH, OT MAacChl Tpy3a M IKECTKOCTU
npyXuHbL. M3Mepenne ycKopeHusi CBOOOHOTO MaACHHUs

9.8 duznueckre SBJICHUS B TNPUPOJE: BOCIPUATHE 3BYKOB
KUBOTHBIMH,  3€MJICTPSICEHHE, CEMUCMHYECKHE  BOJIHBI,
I[yHaMH, 2XO

9.9 TexHuueckue  yCTpOWCTBA:  3XOJIOT,  HMCIOJIb30BAaHUE
yIBTPa3ByKa B OBITY M TEXHUKE

10 SJIEKTPOMATHUTHOE ITOJIE 1 3JIEKTPOMATHUTHBIE BOJIHBI

10.1 DONEeKTPOMarHuTHOE TOJIe. JJIEKTPOMArHUTHBIE  BOJIHBIL.
CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH

10.2 [Ixana 3eKTpOMarHUTHBIX BOJIH

10.3 OnexkTpomMarHuTHas npupona cBera. (CKOpocTh  CBeTa.
BosiHOBBIE CBOMCTBA CBETA

10.4 [IpakTrueckue paboThI:
W3y4yeHne CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO
MOOHMIIBHOTO TenedoHa

10.5 dusnvecKkue SBJICHUS B MIPUPOJIC: OMOJIOTHYECKOE ICHCTBHE

BUJIUMOTO,  YJIbTPaUOJETOBOIO W PEHTIC€HOBCKOIO
W3JTy4YECHUN




10.6 Texnuueckue yCTpOICTBA: UCIIOJIb30BaHUE

AJIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

111 JlyueBas monens cBera. Microunuku cBeta

11.2 [IpsiMonuHEITHOE pacIpOCTPaHEHUE CBETa

11.3 Otpaxenue cBeta. [1nockoe 3epkaiio. 3aKkoH OTpakeHUs CBETa

114 [Ipenomnenue cBeta. 3akoH npesiomiieHus cBera. [lomHoe
BHYTpPEHHEE OTpakeHHUE CBETa

115 JInnza. Xox nydent B IMH3E

11.6 OnTuueckass  cucrema  (¢oToamnmapara,  MHUKPOCKOIA
U TEJIECKOIA

11.7 ['na3 KaKk  ONTHYECKas cucrema. bimzopykocTs
U JaTbHO30PKOCTh

11.8 Paznoxxenue Oemoro cBera B criekTp. OnbITel HproTOHA.
Clio)keHue CeKTpaIbHBIX [IBETOB. Jlucrepcus cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanre 3aBUCUMOCTH yIjla OTPa)KEHHSI CBETOBOTO
Jy4da OT yTJia MaJIeHUs.
N3ydeHne xapakTepUCTUK M300pakeHUs TpeaMeTa B
MIJIOCKOM 3€pKaje.
HccnenoBanre 3aBUCMMOCTH yIJla TPEJIOMIICHHS] CBETOBOTO
Jy4da OT yTJia MaJIeHusl Ha TPaHUIIE «BO3yX — CTEKJION.
[Tonydenne n300paskeHUH ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Omnpenenenue GOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHJIBI
coOuparoniei JTUH3HI.
OnBITHI IO PA3JI0KEHUIO OETI0T0 CBETA B CIIEKT.
OneITBI TIO  BOCTIPUATHIO IIBETA TPEIMETOB TIPH HX
HaOJII0JICHUH Yepe3 IIBETOBbIC (PUIIHTPHI

11.10 dusnueckue BIeHUs B Ipupoe: 3aTMeHust ConHia u JIyHsl,
1[BETa TEJI, ONTHYECKUE SIBJICHUS B atrMocdepe (LBeT Heba,
pedpakuus, pagyra, MUPax)

11.11 TexHuyeckue ycTpoicTBa: O4KH, MEpHUCKOI, ¢oToamnmnapar,
ONTUYECKUE CBETOBO/IBI

12 KBAHTOBBIE ABJIEHUA

12.1 OmnswiTel Pezepdopaa u minanerapHas Mmojaens atroma. Mojenb

aroma bopa




12.2

Hcnyckanne # TOTJIOIIEHWE CBETa AaroMOM. KBaHTBHL
JInHenyaTeie CIEKTPhI

12.3

PagnoaktuBHOCTh. AJba-, 6eTa- 1 raMMa-u3Ty4eHUs

12.4

Ctpoenue atoMHoro sigpa. HykioHHass Mojeiab aTOMHOTO
sapa. M30Torsl

12.5

PanuoaktuBHbie mpeBpauieHus. llepumon momypacnana
aTOMHBIX sIIEp

12.6

HI[CPHBIG PCAKIHNH. 3aKOHBI COXpaHCHHUA  3apsAa0BOIO
1 MaCCOBOI'O YHCCJI

12.7

9Hepr1/151 CBA3HW aTOMHBIX S1CDP. CBs3b Macchl U OHCPIun

12.8

Peakuuu cunte3a u neneHus sjaep. VMcTouHukHM sHEpruu
ComHna u 3Be3]1

12.9

Snepnas sHepreruka. JleicTBUE paAMOAKTUBHBIX U3ITyYEHUN
Ha YKUBbIE OPTaHU3MBI

12.10

[IpakTrueckue paboThI:

Habmiogenne  CIUIOMIHBIX W JUHEHUYATBIX  CIIEKTPOB
U3ITyUYEHUSI.

HccrnenoBanue TpPEeKOB: W3MEPEHHE DSHEPTUU  YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 hoTOorpadusim).

H3mepenne painoakTUBHOTO (oHA

12.11

@u3nueckue  SABJICHUS B NPUPOAE:  E€CTECTBEHHBIN
PaZANOAKTUBHBIN (POH, KOCMUYECKUE JY4H, PaJMOAKTUBHOE
U3JIy4YeHue IIPUPOIHBIX MHHEPAJIOB, JEUCTBUE
PaIMOaKTUBHBIX U3Ty4YCHUI HA OPTraHNU3M YeJIOBEKA

12.12

TexHUYecKue yCTpOoMCTBa: CIEKTPOCKOMN, UHIMBH Ty aIbHBIN
JIO3UMETp, Kamepa Buiibcona




NEPEYEHb (KOJIUPUKATOP) PACIIPEJEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3BOBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO ®U3UKE

Jj1st mpoBeIeHHsI OCHOBHOTO TOCYAapCTBEHHOI0 K3aMeHa 1o pusuke (nanee —OI'D
no (U3MKe) HCIONb3yeTCA TMepedeHb (KoaAu(duKaTop) MpOBEpSIEMBIX TpPeOOBaHHMMA K
pe3yJsibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeIbHON NMPOrpaMMbl OCHOBHOI'O OOIIEro
0o0pa30BaHMsI U IEMEHTOB COACPKAHUSL.

IIposepsiembie Ha OI'D no ¢usuke TpedOBaHUA K pe3yJIbTATAM OCBOCHHUS OCHOBHOMH
oOpa3oBaTesibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM pe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTENbHON MTPOTrPaMMBbI
OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe ®I'OC

1

[Tornnmanue poau GU3HKK B HAYYHOU KAPTUHE MUPA;
c(hOpMUPOBAHHOCTH 0Aa30BBIX MPECTABICHUIN O 3aKOHOMEPHOMU CBSI3U
Y ITI03HABA€MOCTH SIBJIEHUI IPUPOIbL, O POJIU SKCIIEPUMEHTA B (DU3UKE,
0 crucTeMOo00Opa3yrolel poiu (PU3NKH B pa3BUTUN €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHI, 00 HBOIOIUU PU3NYECKUX 3HAHUI U UX POJIU
B LIECJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHUpa, O BKJIAJE
POCCHIMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, PA3BUTHE TEXHUKU
Y TEXHOJIOTUH

3HaHus O BUJAX Marepuu (BEIIECTBO U TOJE), O JBMKEHUU Kak
croco0e CcyI1ecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUU
CTPOEHHUSI BEUIECTBA, O (PU3UYECKOW CYIIHOCTH SIBJICHUU TPUPOIbI
(MEXaHMYECKHX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
yMEHHE pa3inyaTh SBJICHHS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (HU3HUECKOE
SIBJICHUE;

YMEHHE pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UUYECKUX SBICHUN
B OKpPYXXaloIlleM MHpe, BBIACHAS UX CYIIECTBEHHbIE CBOMCTBA
(MpU3HAKM)

Brnagenue ocHOBaMM MOHSTUMHOIO armapara U CHUMBOJIUYECKOTO
s3bIKa (PU3UKHU U UCTIOJIb30BAHUE UX ISl pEIIeHUs yIeOHbIX 3a/1a4;
YMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBIICHUS
U TIPOIECCHl, UCHONIB3Ys (yHIAMEHTAIbHBIE U JMIMPUICCKUE
3aKOHBI




YMeHue onrchiBaTh N3Y4YCHHEIC CBOMCTBA TE€JI U (I)I/ISI/I‘IGCKI/Ie SABJICHHA,
HCIIOJIB3YA (bHSI/I‘IGCKI/IG BCIINYHMHBI

Brnanenue oOCHOBaMM METOAOB HAy4YHOIO IIO3HAHHMS C Y4YETOM
COOJII0/IEHU ITPaBWII OE30M1ACHOTO TPYAa:

HaOmoeHNe (U3NYECKUX SBICHUN: YMEHHE CaMOCTOSATEIbHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY U3 JlaHHOro Habopa
000py10BaHUs IO UHCTPYKILMH, OIIUCBIBATH X0/ OIbITA U 3aIIUCHIBATH
€ro pe3yibTaThl, POPMYITUPOBATH BHIBOIBL;

IPOBEJICHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHHI (PU3MUECKUX BETUUHH:
YMEHHE IUJJAaHUPOBATh H3MEPEHMs, CaMOCTOSATEIbHO COOUpAaTh
DKCIIEPUMEHTAIBHYIO ~ YCTAHOBKY IO HMHCTPYKUMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI M aHAIM3UPOBATh IOJYUYEHHBIE PE3YJIbTAThI
C YYETOM 33JaHHOM MMOTPEIIHOCTH PE3YIbTaTOB U3MEPEHUN;
NPOBEJEHUE  HECIOXKHBIX  3KCIEPUMEHTAIbHBIX  HMCCIEAOBAHUN;
CAMOCTOSITEJIbHO ~ COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY
U [POBOJAWUTH HCCIENOBAHWE IO HWHCTPYKLUUH, NPEICTABIATH
MOJIyYEHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJIE TaOJMII
U TrpaduKOB, YUUTHIBATh IOTPEIIHOCTH, JEJaTh BBIBOABI IO
pe3yabpTaTaM UCCIEI0BAHUS

[lonumaHnue  XapakKTepHBIX  CBOMCTB  (DM3UYECKHX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJIENU CTPOCHHUS
ra3oB, JKUJKOCTEM W TBEPAbIX TeJ, IUIAHETapHas MOJIeNIb aToMa,
HYKJIOHHasE MOJIeJIb aTOMHOIO S/ipa) U YMEHUE MPUMEHSTh UX IS
O00BsSICHEHUS (PU3NUECKUX TTPOIIECCOB

YMeHue oObICHATh (PU3UYECKHE TMPOIIECCHl U CBOWCTBA TEN, B TOM
YUCI€ W B KOHTEKCTEC CHUTyalluid TPaKTUKO-OPHUEHTHUPOBAHHOTO
XapaKkTepa, B YaCTHOCTH, BBISBIIATh IPUUYUHHO-CJICICTBEHHBIC CBS3H U
CTPOUTH OOBSICHEHHE C OTIOPON HA M3yUYECHHBIE CBOMCTBA (DU3UYECKUX
SIBJICHUH, (PU3UIECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICITH

YMeHue pemarh pacuyeTHble 3adaud (Ha Oa3ze 2-3 ypaBHEHMI),
UCIIONB3YySl 3aKOHbl U (OpPMYJIbl, CBS3bIBAIOIIME (PUIUUYECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3aMHCHIBATH KPATKOE YCIOBHE 3a/lauH,
BBISIBJISITH HENOCTAIOIIME JaHHbIC, BHIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEO0OXOAMMBbIE JJI €€ PEIICHHUs], UCIIOJIb30BaTh CIIPAaBOYHbIE JAHHBIE,
IPOBOJUTH PaCyYEThl M OLIEHUBATh PEATMCTHUYHOCTH MOJTYYEHHOTO
3Ha4YeHUs (PU3NUYECKON BEIMUYMHBI, YMEHHE OMPEIENIATh Pa3MEPHOCTD
(buU3MYECKOI BEIMYMHBI, TOTYYEHHOU MpU PEIICHUH 3a1a4u

YMeHue XapakTepu3oBaTh IPUHLMIBI  JACHCTBUS  TEXHUYECKUX
YCTPOWCTB, B TOM YHCIIC OBITOBBIX MPUOOPOB, M TPOMBIIIICHHBIX




TEXHOJIOTUYECKUX NPOLIECCOB II0 MX ONMCAHMIO, WUCIIOJb3Ysl 3HAHUSA
O CBOICTBax (M3NYECKUX SBICHUH M HEOOXoIuMble (pu3nuecKue
3aKOHOMEPHOCTH

10

YMeHne  HUCHONb30BaTh 3HAHUS O  (PU3MYECKUX  SIBICHHAX
B TOBCEIHEBHOM KH3HM 1  oOecrieyeHUs  0€30IacHOCTH
npu oOpameHnd ¢ OBITOBBIMH NPUOOpAaMU M TEXHUYECKHUMH
yCTpOMCTBAMM, COXpPAHEHHsS 3[0pOBbSI U COOJIOACHHUS HOPM
HKOJIOTUYECKOTO IIOBEJICHUS B OKpYXKAIOIIEH cpene; MOHUMaHUe
HEOOXOMMOCTH MPUMEHEHHSI JOCTHKCHUN (PU3UKU U TEXHOJIOTUH JIJIST
PaLMOHAIBHOIO IPUPOIOTIOIB30BAHUS

11

OneiT mowucka, npeoOpa3oBaHUs M NPEICTaBICHUS HHPOPMALIUU
(GuU3NYECKOTO COAEpKAHUS C MCIOJIb30BAaHUEM HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUIL;

YMEHHE OLEHHMBATh JOCTOBEPHOCTh MOJYYEHHOH HH(POpMALUU
Ha OCHOBE MMEIOIINXCS 3HAHUH U JIOTIOJIHUTENIbHBIX HCTOYHUKOB;
YMEHHE HCI0JIb30BATh IIPU BBINIOJHEHUH YUEOHBIX 3aJJaHUI Hay4YHO-
HOIYJISIPHYIO JIUTEpaTypy (PU3MUECKOTO COAEpKaHMsI, CIPaBOUYHbBIE
MaTepHaibl, pecypcbl cetu HTepHer;

BJajieHne 0a30BbIMU HaBBIKAaMHM IpeoOpa3oBaHMsl HH(OpMALUU U3
OJIHOM 3HAKOBOM CHCTEMBI B JIPYT'yI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE
NUCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMaluu u3
HECKOJIbKMX UCTOYHUKOB

IlepedeHb 3JIeMEHTOB cOAep:KaHUS, TPOoBepsieMbIX HA OI'D no pusnke

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 MEXAHUWYECKHWE ABJIEHUA
1.1 Mexanunyeckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema oTcuera.
OTHOCUTENIBHOCTh IBUKEHUS
1.2 PaBHOMepHOE M HepaBHOMEpHOE ABMKeHUE. Cpennsisa ckopocTb. Dopmyria
JUTS1 BBIYUCIIEHUSI CPEHEN CKOPOCTH:
S
V=_
t
1.3 PaBHOMepHOE TPSMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa
OT BPEMEHU B CJIy4ae PaBHOMEPHOTI'O MPSIMOJUHEHHOTO JBIKCHUS:
X(t) = Xo + Wyl




['paduku 3aBUCMMOCTH OT BPEMEHH AJIsi MPOEKIMH CKOPOCTH, MPOEKINH
NepeMENIeHNs, MyTH, KOOPAHMHATHI IPH PAaBHOMEPHOM MPSIMOJUHEHHOM
JBUKEHUH

14 3aBI/ICI/IMOCTB KOOpI[I/IHaTBI TCJIa OT BpeMCHH B cnyqae paBHOYCKOPCHHOFO
HpHMOHHHCﬁHOFO JABHUXCHUA:
t2
X(t) =X, +Vp,t+a, - —.
2
CDOpM}’JII:I JJI HpOGKHI/II/I HepeMCHICHPIH, HpoeKHI/II/I CKOpOCTI/I nu HpOCKHHI/I
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSIMOITUHEWMHOM JBUKEHUM:
2
s, (t)=v,, -t+a,-—,
2
v, () =v,, +a,-t,
ax(t) = const,
Vax? — V1x2 = 2axSx.
['padyiky 3aBUCUMOCTH OT BPEMEHH JIA MPOEKIMH YyCKOPEHUS, TPOSKIIUH
CKOpOCTH, HpOGKHI/II/I HepeMGIHeHI/IH, KOOpI[I/IHaTLI HpH paBHOYCI(OpeHHOM
HpHMOHHHGﬁHOM JBHMXXCHHUU
15 CB060I[HOC IHaJICHUC. CDOpMYJII:I, OITUCBIBAKOIIINEC CBOGOI[HOG IMagacHHUuC Tcjia
10 BepTI/IKa.]'II/I (I[BI/I)KGHI/IG TCJIa BHU3 UJIN BBer OTHOCUTCJIBHO HOBerHOCTI/I
3emun). I'padvku 3aBUCHUMOCTHM OT BPEMEHHU JUIsl MPOEKLUUU YCKOPEHHS,
HpOCKI_II/II/I CKOpOCTI/I )41 KOOpI[I/IHaTI)I HpI/I CBO6OI[HOM InmaacHuM TeEJia
10 BEPTUKAIU
1.6 CkopocTh paBHOMEPHOT'O JIBHXKEHUS Teja MO OKpyKHOCTU. HampaBiienue

CKOpOCTH.
dopMmyia JI71s1 BBIYUCTIEHUS CKOPOCTH Yepe3 PaInyC OKPYKHOCTH U TIEPUOJT
oOparieHus:

2R
V= ——
T

[lenTpocTpeMurenbHOe yckopenue. HanmpaBieHue eHTpOCTPEMUTEIIBHOTO
yckopenusi. DopMyna 11 BBIYUCICHUS YCKOPEHUS:

dopMyiia, CBA3bIBAIOLIAS IEPUOJ] K YACTOTY OOpAICHHUS:




V=_
T
1.7 | Macca. IlnotHocTh BemecTBa. @opMyiia assl BBIYUCIEHUS TNIOTHOCTH:
m
p=—
\Y
1.8 | Cuna— BexTopHas pusudeckas BenuunHa. CI0xKeHHE CUIT
1.9 SABnenne nnepunu. [lepsoiii 3akoH HproTOHA
1.10 | Bropoii 3axkoH HrroToHAa:
F=m-a.
ConamnpaBlIeHHOCTh ~ BEKTOpa YCKOpPEHHMsS Tela M BEKTOpa  CHJIbI,
NEUCTBYIOLIEH Ha TEJIO
1.11 | BzaumopetictBue Tein. Tperuit 3akon HetoToHa:
'f2—>1 =—F,
112 | Tpenue nokos u TpeHue cKoibxeHus. DopMyna uist BRIYUCICHUS MOy ISt
CHJIBI TPEHUS CKOJIbKEHUSI:
F,=u-N
1.13 | dedopmamus tena. Ynpyrue u Heynpyrue nedopmaruu. 3akoH yHpyroi
nedopmaryu (3aKoH ['yka):
F=k-Al
1.14 | BceMupHoe TATOT€HUE. 3aKOH BCEMUPHOTO TATOTEHHUS:
F=g.m ™M
RZ
Cuna TsbkecTH. Y CKopeHHre CBOOOTHOTO MaiCHUSI.
dopmyna Ui BBIUUCICHUS! CUITBI TSXKECTH BOJIM3U MMOBEPXHOCTH 3EMIIH:
F =mg.
JIBrkenne tutaner BOKpyr ComHoa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Umnynbc Tena — BeKTopHas (pr3nuecKast BEIMYMHA.

p=mv

NmMnynibe cucTemsl Te.
N3menenune nmnyisea. UMmyibe cuisl




1.16

3aKoH COXpPaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTCMBI TCII:

p=m,v, ¥ m,v, =Tonst.

PeaxtnBHOE nBUXKEHIE

1.17

Mexannueckast pabora. @opmyiia 17151 BHIYUCIECHUS paOOThI CHIIBL:

A= Fscosa.

Mexannueckass MOIITHOCTD:

1.18

Kunernueckas u IIOTCHIUAJIbHAA SHCPI'HA.
CDOpMyJ'Ia JJIA BBIYUCICHUA KUHETUYECKOMN OHCPIruu:

mv?

Teopema 0 KHHETHYECKON SHEPTUH.

CDOpMyJ'Ia JJIA BBIYMCIICHUSA HOTGHHHaHBHOﬁ OHCPIuM TCjia, IIOAHATOIO HAA

3eMJIei:;

Ep, = mgh

1.19

MexaHnueckas SHEPTUs:

E=Ec+E,

3aKOH COXpaHEHusi MexaHW4yeckod oHepruu. Dopmyna i
COXpPAaHEHUSI MEXaHUUYECKON YJHEPTUH B OTCYTCTBUE CUJI TPEHUS:

3daKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON YHEPTUH MTPU HATTUYUH CUIIBI TPEHHUS

1.20

IIpocTbie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M = Fl.

YcnoBue paBHOBECHS phlyara:

Mi+My+...=0.

IToaBY>KHBINA U HETIOABMKHBIN OJIOKH.

T0JIC3HAA

KIIJI mpocThIX MEXaHU3MOB, | =

3aTpadyeHHas




1.21

JlaBneHue TBEpAOro Tena.
@opmyJia 111 BBIYUCIEHUS JAaBJICHHS TBEPAOTO TeNa:

JlaBnenue raza. AtMocepHoe AaBieHUE.
['unpocTatuyeckoe JaBieHUE BHYTPH KUTKOCTH.
dopMya 11 BBIYUCICHUS JaBICHUS BHYTPH KUKOCTH:

P =pgh+p,,

1.22 | 3akon [Tackans. ['mapaBmuueckuii mpecc

1.23 | 3akon Apxumena. @opmyna i onpeeseHus] BHITAIKUBAIOMICH CHIIbI,
JEHCTBYIOILIEH Ha TEJIO, IOrPYKEHHOE B )KUJIKOCTb WJIU T'a3:
I:Apx. = ng '
VYcnosue nnaBanu Tena. [ImaBanue cy10B M BO31yXOIUIaBaHUE

1.24 | Mexanuveckue KoneOaHWs. AMIUTUTYAa, TEPUOT W YacTOTa KOJCOAHUH.
®opmya, CBSI3BIBAOIIAS YACTOTY U IIepuoj Konebanuit: V= _

T

1.25 | Marematuyeckuii W TPYKUHHBIA MasTHUKH. [IpeBpaieHne SHEPruu
pU KoseOaTenbHOM JABM)KEHUN

1.26 | 3aryxatomue kosiebanus. BeiHyKneHHbIe kKoaebanus. Pesonanc

1.27 | Mexanndeckue BoJHBI. [IpogoapHBIe U OTIEpeUHbIe BOTHBI. J[1MHA BOTHBI
U CKOPOCTb PacipOCTPAHEHUS BOJIHBIL:
A=v-T

1.28 | 3Byk. 'poMKOCTB 1 BBICOTa 3ByKa. OTpaskeHrE 3ByKOBOW BOJIHBI HAa TPAHUIIC
AByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29 | Ilpaktuueckue pabOThI

N3mepenne cpeaHeit TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; )KECTKOCTH
MPY>KUHBI; KO3(PPUITMEHTA TPEHUS CKOJIBKEHUSI; paOOTHI CUITBI TPEHUS, CHITBI
YOPYTOCTH; CpETHEH CKOPOCTH JBIKEHUS OpyCKa 110 HAKIIOHHOH IJIOCKOCTH;
YCKOpEeHHS OpycKa NpH JBIWKCHUH TI0 HAKJIOHHOW IUIOCKOCTH; YacTOTHI
U Tiepuojia KojieOaHWN MaTeMaTUYeCKOTO MAasTHUKA; YacTOThl W TMEpUOoja
KOJIcOaHW MPYKMHHOTO MasSTHUKA, MOMEHTA CHJIbI, JEHCTBYIOIIECTO Ha
peuar; padoThl CHJIBI YOPYTOCTH TMPU TOABEME Tpy3a C IMOMOIIBIO
HETMOJABMKHOTO 0OJI0Ka; paOOThl CHUJIBI YIOPYTOCTH TPU TMOABEME Tpy3a
C TIOMOIIIBIO TTOABMKHOTO OJIOKA.

UccnenoBanue 3aBUCHMOCTH apXUMEJIOBOM CUIIbI OT 00BhEMa MOrPY>KEHHOM




YacTH T€Ja U OT IUIOTHOCTH YKUIKOCTH; HE3aBUCHUMOCTH BBITAIIKUBAOIIEH
CUJIBI OT MAacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUSI OT CUJIbl HOPMAJIBHOTO
JABJIEHUS W OT poJa NOBEPXHOCTH; CHJbl YIPYTOCTH, BO3HUKAIOIICH
B IIPY’KHHE, OT CTENEHH ehopMaliiy Py KUHBI; yCKOPEHUs Opycka OT yria
HAKJIOHA HampaBisgiouied; mnepuoaa (YacToThl) KoJieOaHUM HUTSHOTO
MasTHUKa OT JIJUHBI HUTH; TEpUOAa KOJeOaHUMl MPY>KUHHOTO MasTHUKA
OT MAacChl Ipy3a M KECTKOCTH IPYKUHBI; UCCIEAOBAHUE HE3aBUCHUMOCTH
Mepuo/ia KoJaeOaHuii HUTSIHOTO MAasiTHUKA OT MAcChl Ipy3a.

[IpoBepka ycnoBusl paBHOBECHSI pblyara

1.30

@u3nuecKue SABJICHUS B IPUPOJE: NPUMEPHI ABWKECHHS C Pa3IMYHBIMU
CKOpPOCTSAMHM B JKMBOM U HEXKHMBOM IPUPOLE, AEHUCTBUE CUIIBI TPEHUS
B IIPUPOJAE U TEXHMKE, IPUIUBBI U OTJIUBBI, IBWKEHUE TUIaHET COHEYHON
CUCTEMBI, PEAKTUBHOE [BH)XCHUE >KMBBIX OPraHU3MOB, DbIYard B TEIE
4eJI0BEKa, BIUSHUE aTMOC(EPHOTO 1aBJICHUS HA )KUBOM OPraHu3M, IJIaBaHUE
pBIO, BOCHPUATHE 3BYKOB >KMBOTHBIMH, 3EMIIETPICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3XO0

1.31

Texanueckue yCTporucTBa: CIUAOMETP, TaTIYMKU TIOJIOKECHHS, PACCTOSTHUASI U
YCKOPEHHUSI, TUHAMOMETp, TMOIIIMITHUKYA, PAKEThl, phluar, MOJBUXKHBIN H
HEMOJIBI)KHBIA OJIOKM, HAKJIOHHAs TUIOCKOCTb, MPOCThIE MEXaHU3MbI B
OBITY, COOOIIAIOINECS COCY/Ibl, YCTPONCTBO BOJAONPOBOA, TUAPABINYECKHUIA
nmpecc, MaHOMETp, OapoMeTp, BHICOTOMED, MOPIIHEBOM HACOC,  apeoMeTp,
9XOJIOT, HWCIOJIb30BaHWE YJIbTPa3BykKa B OBITY U TEXHHUKE

TEIIJIOBBIE ABJIEHMA

2.1

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Mojenu TBEpAOro, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammuyeckue u aMopgHbIe Tena

2.2

JBmwkenne dyactui BemiectBa. CBs3b  CKOPOCTH  JIBIDKEHHUS  YaCTHI]
¢ Temneparypoii. bpoynosckoe nemwxkenue, 1uddy3us

2.3

CmauuBaHue 1 KalTMJUJIAPHBIC ABJICHUSA
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TerioBoe paclIMpeHue U CKaThue

2.5

TennoBoe paBHOBECUE

2.6

Buytpennsis sneprusi. Pabota u Teruonepenada kak criocoObl H3MEHECHUS
BHYTPEHHEW YHEPTUU

2.7

BI/II[BI TCILIOIICPCAAYN: TCIIIOIIPOBOAHOCT, KOHBCKIUSA, U3JTYUYCHHUC

2.8

HarpeBaHHe n OXJaXICHUC TCII. KomnuecTBO TEmiIoOTHI. VY nenbHas
TCIINIOCMKOCTD.




Q=cm(t;—ty)

2.9 3aKOH COXpaHEHHUsI SHEPTUH B TEIUIOBBIX ITpolieccax. Y paBHEHUE TEILIOBOTO
Oananca:
Qi1+Q2+..=0
2.10 | HUcnapenue u koHjeHcauus. V3MeHeHne BHYTpPEHHEW SHEPTUH B MPOIECCe
UCHapeHusi W KoHJeHcauuu. KureHue >KUIKOCTU. YenbHas TerioTa
napooOpa3oBaHus:
=2
m
2.11 | BnaxxHOCTB BO3ayXa
2.12 |IInaBneHne W KpucTauM3auusa. LV3MeHeHHMe BHYTPEHHEW HHEpPIruu
IpY IUIABJIEHUU U KPUCTAJUIM3AlMU. Y IeJIbHAs TEIJI0Ta IUIABJICHUS:
A=_"
m
2.13 | BHyTpeHHsa 3HEprusi CropaHusi TOIIMBA. Y JAeNibHAsl TEIJIOTa CrOpaHMs
TOIUINBA:
q=_
m
2.14 | ITpunnumnst padoTsl TernoBbix aAsurareneit. KI1/] remnoBoro nurarens
2.15 | IIpakTtuueckue pabOThI
N3mepeHne  yoenpHOM  TEIUIOEMKOCTH  METAUIMYECKOrO  [UIMHAPA,
KOJIMYECTBA TEIUIOTHI, IOJYyYEHHOTO BOJOM KOMHATHOW TeMIIepaTypbl
(UKCHUpOBaHHON Macchl, B KOTOPYIO OMYIIEH HArpeTblil WIUHID;
KOJIMYECTBA TEIJIOTHI, OTIAHHOT'O HArPETHIM LIMJIMHIIPOM, MOCIE OMyCKaHUs
€ro B BOJly KOMHAaTHOM TEMIEPATYPbI; OTHOCUTEIBHON BJIAXKHOCTH BO3YyXa;
YAEJIbHON TEMJIOThI MIaBJICHUS JIb/A.
HccnenoBanne M3MEHEHUs TEMIIEPATypbl BOABI MTPU PA3IUYHBIX YCIOBHSIX;
ABJICHHSI TEIUIOOOMEHAa NpPH CMEIIMBAaHUM XOJOIHOM W Topsyed BObI;
npolecca uCrapeHus
2.16 | duzuyeckue SABICHUS B TPHUPOJE: TOBEPXHOCTHOE  HATSDKCHHE
U KalnWUISIpHbIEC SIBJICHUS B MPUPOJIE, KPUCTAIUIBI B MPUPOJE, U3ITyUEHUE
ConHua, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuyeckue YCTPOWCTBA:  KaNWUIAPHI, TPUMEPHl  HCIOJIb30BAHMUS

KpUCTal0B, )KI/I)IKOCTHBII\/’I TEPMOMETpP, AAaTUHUK TCEMIICPATYPbI, TCPMOC,




CUCTEMA OTOIUJIEHUSI JJOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOuHa,
JIBUTATENIb BHYTPEHHETO CrOpaHus

3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onextpuzanus Tei. /[Ba Bua 3NeKTpUUYECKUX 3aps 0B
3.2 | BaumopeiicTBue 3apsbKeHHbIX Ted. 3akoH Kyrona
3.3 | 3aKOH COXpaHEHUs IEKTPUUYECKOI0 3apsiia
3.4 | Dnextpuyeckoe none. HampsokeHHOCTH anekTpuueckoro mnoss. [TpuHiun
CYNEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
3.5 Hocurenn oanextpuyecknx 3apsipoB. [leHicTBHE 3IEKTPUYECKOTO MO
Ha 3JIEKTpUUecKue 3apsaabl. [[poBOTHUKY U AUDIECKTPUKU
3.6 | I[locTosiHHBIN >MeKkTpUYecKuil TOK. JleficTBus anekTpuyeckoro Toka. Cuma
Toka. Hanpsioxenue.
1=
t
A
U=_
q
3.7 | DnexTpuyecKoe COMPOTUBIICHHE. Y JETFHOE AIEKTPHUIECKOE COTIPOTUBIICHNUE:
pl
R=—
S
3.8 3akoH OMa 1S yyacTKa 3JIEKTPUUECKOM LeTH:
U
l=_
R
3.9 ITocnenoBaTenbHOE COSTUHEHNE TTPOBOAHUKOB:
=L U=U;+U;; R=R; +R,.
[TapannenbHoe coeuHEHHE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
R
_ 1
U=U 1=1+1;R=_.
2
CMeniaHHbIE COETMHEHUS TIPOBOTHUKOB
3.10 | PaGota 1 MOIITHOCTH JIEKTPUIECKOTO TOKA.
A=U-1-t;P=U"I
3.11 | 3akon JIxxoyns-Jlenma:

Q=17 R-t




3.12

OnbiT OpcTeaa. MarHuTHOE T0JI€ TPSMOTO MPOBOJIHUKA C TOKOM. JIMHUM
MarHuTHOW WHIYKITUU

3.13 | MarHuTHOE MOJ€ MOCTOSIHHOTO MarHuTa. B3anMozeicTBrie MOCTOSHHBIX
MarHuToOB

3.14 | JleiicTBUe MarHMTHOTO TOJISl HA MPOBOJHHUK C TOKOM

3.15 OmnbiThl @apajed. SABneHuE 3JIeKTPOMAarHuTHON MHAYKIMU. [IpaBuiio Jlenna

3.16 | [IpakTudeckue pabOThI
N3mepenne dIEKTPUYECKOTO CONMPOTUBICHUS PE3UCTOPA; MOIIHOCTU
AIEKTPUYECKOTO TOKA; pabOTHI AIEKTPHIECKOTO TOKA.

WccnepoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HMUKAIOLIETO B IPOBOJHUKE
(pe3ucTopsl, JaMmodyka), OT HANPsHKCHWS HAa KOHIAX IPOBOJIHHKA;
3aBUCUMOCTH COIPOTHBIICHHS OT JJIMHBI IPOBOJHHKA, TUIOIIAJA €0
MOTIEPEYHOT0 CEYCHUSI U YICIBHOTO COMTPOTUBIICHUS.

[TpoBepka nmpaBuia TUISE AIEKTPUIECKOTO HaMpPSOKEHUS. MPU
MOCJICTIOBATEILHOM COCIWHEHWN TPOBOJHHUKOB; TIpaBWiIa IS CHJIBI
ANEKTPUYECKOTO TOKa TPU MApauIeIbHOM COCIUHEHUHM TPOBOJIHUKOB
(pe3ucTOophI U JTAMITOYKA)

3.17 | ®uzuyeckue SBICHUS B MPUPOJE: AIEKTPUUECKHUE SIBICHHUS B aTtMocdepe,
ANEKTPUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE TIOJIe 3eMid, peid
MIOJIFOCOB, POJIb MATHUTHOTO TOJIA ISl )KM3HU Ha 3emJie, TOJIIPHOE CUSHUE

3.18 | Texuuyeckue yCTpONCTBA: JICKTPOCKOI, aMIIEPMETpP, BOJLTMETp, peocTar,
CUETUMK DJIEKTPUYECKON DSHEPTUM, IIIEKTPOOCBETUTEIbHBIC TPHOOPHI,
HarpeBaTelbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKHUE
MIPEAOXPAHUTEIN, DJCKTPOMATHUAT, 3JIEKTPOJABUTATENb TMOCTOSHHOTO TOKA,
TeHEePaTOP MOCTOSTHHOTO TOKa

3.19 | DnekTpomaruuTHbIe BOIHBIL. [1Ikaia 31eKTpOMarHuTHRIX BOJIH

3.20 | JIyueBas Mmogenb cBeta. [IpsimonuHeiiHOe pacripocTpaHEeHUE CBETa

3.21 | 3akoH oTpaxkeHus csera. [lnockoe 3epkano

3.22 | Ilpenomiienue cBeTa. 3aKOH MPETOMIICHUS CBETa

3.23 | ducnepcus cBeTa

3.24 | JIunza. Xox myder B nuH3e. DOKYCHOE PAcCTOSHHUE JUH3BI. ONTHYECKAS
CHJIa JINH3HIL:

D=1/F
3.25 | I'ma3 kak ontuueckas cucrteMa. OnTuiyeckue npudopsl




3.26

[IpakTraeckue paboThI

H3MepeHne onTu4ecKoi CUIlbl COOMparoIiel TMH3bL; OKYCHOTO PACCTOSIHUS
cobuparomieid JuH3bl (110 CBOWCTBY pAaBEHCTBA pPa3MEpPOB IpeAMETa U
n300pakeHus1, KOTAa MPeIMET PACIIONIOKEH B IBOMHOM (OKyce), ToKa3aTes
HpPEIOMIICHUS CTEKJIA.

HccrnenoBanne CBOMCTBA M300pa)KeHUs, IOJYYCHHOTO C IOMOIIBIO
coOuparolen TUH3bI, U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTIJia MPEeIOMJICHHUS CBETOBOTO JIy4a OT YIJia MaJieHus Ha
IPaHUIE «BO3IYX — CTEKIIO»

3.27 | ®usnueckue sBaeHUs B npupoze: 3armenuss Comuna u JlyHsl, 11BeTa Te,
ONTHYECKHE ABJICHUS B aTMocepe (1BeT Heba, pedpakiiys, paayra, MUPax)

3.28 | Texuuyeckue ycTpOWCTBAa: OYKH, MEPUCKOI, (oToammapar, ONTUYECKUE
CBETOBO/IBI

4 KBAHTOBBIE SABJIEHUA

4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, raMMma-u3nydeHus. Peakuum anbga-
u Oera-pacrnaja

4.2 OmneiTel Pezepdopna nmo paccesHuto anbda-dactuil. [lnanerapnas mojnens
aToMa

4.3 Cocras atomHOro siapa. M30torbl

4.4 [Tepuon nomypacnana aTOMHBIX sIIEP

45 | SImepubie peaknuu. 3aKOHBI COXPAHEHUS 3aPSAI0BOTO U MAaCCOBOTO YHCEI

4.6 ®dusnueckre SBICHUS B TMPHUPOJIC: €CTECTBEHHBIN pPaJIMOaKTUBHBIA (HOH,
KOCMUYECKHUE JYy4YH, PAIUOAKTUBHOE H3JIyYeHUE MPUPOJHBIX MHUHEPAJIOB,
JEHUCTBYE PaIMOAKTHBHBIX U3JTyYCHHUA Ha OPTaHU3M YeJIOBEKa

4.7 TexHuuyeckue yCTpOWCTBA: CHEKTPOCKON, WHIAWBUAYAJIbHBIA JIO3UMETD,

Kamepa BuiibcoHa, siepHasi 3HepreTuka
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