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1.1 ITosicHUTEIHLHAA 3aIUCKA

1.1.1. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA «®PU3UKA»

Kypc ¢usuku — cucreMooOpa3yromuii Jjsi eCTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB, MOCKOIBKY
(u3ruecKre 3aKOHBI JIEXKAT B OCHOBE IMPOLIECCOB U SIBJICHUH, N3y4aeMbIX XUMHUEH, Onooruei, acTpOHOMHUEH U
busnueckoit reorpadueit. duzuka — OSTO NPEAMET, KOTOPHIM HE TOJIBKO BHOCHT OCHOBHOW BKJIAJ B
€CTEeCTBEHHO-HAYYHYIO0 KapTHHY MHpPa, HO U MperocTaBiseT Hanbosee sSICHbIe 00pa3iibl MPUMEHEHUsT HAyYHOTO
METO/Ia MIO3HAHUS, T. €. CIoco0a MOIyuyeHHs TOCTOBEPHBIX 3HaHUN O mupe. Hakonen, ¢usnka — 370 mpenmer,
KOTOPBIM Hapsily ¢ IPYTMMHU €CTECTBEHHO-HAYYHBIMM MPEAMETaMU JIOJDKEH J1aTh IIKOJIBHUKAM IIPEJICTABICHHUE
00 yBIIEKaTEILHOCTU HAYYHOTO MCCIIEIOBAHUS U PAJOCTH CAMOCTOATEIBHOTO OTKPHITHSI HOBOT'O 3HAHMSL.

Opna w3 mIaBHBIX 3a7ad (u3Mueckoro oOpa3oBaHHs B CTPYKType oOmiero oOpa3oBaHUs COCTOUT B
(dbopMHpOBaHMM €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aromuxcs,
KOTOpBIE B JajbHeiieM OyayT 3aHSAThl B CaMbIX pa3HO- oOpa3HbIX cdepax nestenbHocTH. Ho He meHee
BAXHOW 3ajauell sBJIAETCS BBIBICHUE U IOAIOTOBKA TAJAHTIMBBIX MOJIOABIX JIFOAEH JUISl IPOAOKEHUS
oOpa3zoBanuss W JaibHednie npodecCHOHaIbHOM JEeATENBHOCTH B 00JacTH  eCTECTBEHHO-HAYUYHBIX
UCCIICIOBAaHUM W CO3JaHMHM HOBBIX TeXHOJOTHH. COIacHO HPUHATOMY B MEXKIYHApOJHOM COOOIIeCTBE
ornpenenenuio, «EcTecTBEHHO-HAayuyHasi TPAMOTHOCTh — O3TO CIOCOOHOCTh YEJIOBEKa 3aHUMATh AKTHBHYIO
IFPXIAHCKYIO MO3UIUIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMH HayKaMu, W
€ro rOTOBHOCTb MHTEPECOBATHCSA €CTECTBEHHO-HAYYHBIMU HAEsIMU. HayuyHO rpamMOTHBIN 4e0BEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXICHHHM MPOOJEeM, OTHOCSIIMXCA K ECTECTBEHHbIM HayKaM H
TEXHOJIOTHSIM, YTO TPEOYET OT HETO CIEAYIONINX KOMIIETeHTHOCTEH:

—HAy4YHO OOBSCHATH SIBIICHUS,

—OIICHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIeI0BAHUS,

—UHTEPIPETUPOBATh JAHHBIE U UCIOJb30BATh HayUHbIE IOKA3aTEIbCTBA JJIsl IOJYyUEHHS BBIBOJOBY.
Nzyuenne pu3nku ciocoOHO BHECTH PENIAIOIINN BKIIaJ B POPMUPOBAHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH
o0yJaronuxcs.

1.1.2. HEJIX U3YYEHUS YYEBHOI'O INIPEIMETA «®U3UKA»

Lenu u3ydenust pU3MKU HA YpOBHE OCHOBHOTO 00IIIero 00pa3zoBaHus onpezaeieHsl B KoHuenmu npenogaBaHust
yuebHoro mpemmera «®Du3mka» B 00pa3oBaTeIbHBIX OpraHu3ammsx Poccuiickoit deneparmu, peaTn3yrOIIuX
OCHOBHBIC 00IIIe00pa3oBaTellbHBIC MPOrpaMMBl, perreHreM Kouternn MuHuCTEpcTBa TpocBemieHus: Poccuiickoit
®denepanuu, mpotokon ot 3 aekadpst 2019 r. Ne [TK-4BH.

Llemm u3ydenus: puznku:

—IMpUOOpEeTeHNne MHTepeca U CTpeMyIeHHs OOyJaroUMXcsi K HaydYHOMY HM3YYEHMIO TPHPOABI, Pa3BUTHE UX
MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

—pa3BUTHE MPECTABICHUI 0 HAYYHOM METO/Ie MO3HaHHs U (POPMHUPOBAHUE UCCIIEN0BATEILCKOIO OTHOIIEHHS K
OKPY’KaIOLLUM SIBIICHUSIM;

—popMupoBaHUEe HAay4yHOr0O MHPOBO33PEHMs KaK pe3y/lbTara HU3y4eHHsS OCHOB CTPOEHHSI MaTepu U
(dyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

—popMupoBaHue mpeAcTaBIeHU O PONM (PU3UKHU A PA3BUTHUS JIPYTUX E€CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHH;

—pa3BUTHUE TIPEJICTABICHUI 0 BO3MOXKHBIX c(pepax Oymyiiel mpodeccnoHaaIbHON NeSTeNFHOCTH, CBSI3aHHOM C
(bU3MKOI, MOATOTOBKA K JAabHENIIEMY 00yYEHHIO B 3TOM HallpaBJIEHHH.

JlocTikeHne 3TUX Lelel Ha YpOBHE OCHOBHOIO OOLIEro 00pa3oBaHUs 00ECIEYNBACTCS PEILICHUEM CIEIYHOIINX
3a/1a4:

—TpuoOpeTeHre 3HAaHUKW O JAUCKPETHOM CTPOCHHWU BEIIECTBA, O MEXAHHUYECKUX, TETUIOBBIX, JJICKTPUYECKUX,
MAarHUTHBIX M KBAaHTOBEIX SIBIICHUSX

—TIpuoOpeTeHNe YMEHUN OIMUCHIBATH M OOBICHATH (PU3MYECKUE SIBICHHUS C HCIOJIb30BAHHEM TOTYUEHHBIX
3HaHMI;

—OCBOCHHE METOJIOB PEIICHHS MPOCTEHITNX PACUYETHBIX 3a/1a4 C WCMOJB30BAaHUEM (DU3MUECKUX MOJIENeH,
TBOPUYECKUX U MPAKTHUKO-OPUEHTUPOBAHHBIX 33/1aY;

—pa3BUTHE yMEHHI HAOMIOAAaTh MPUPOAHBIC SIBICHHUS W BBITIONHATH OIBITHL, Ja0OpaTOpHBIE PAaOOTHI U
AKCIIEPUMEHTATTbHBIC HCCIIEIOBAHUS C UCTIONb30BAaHUEM N3MEPUTEBHBIX TIPUOOPOB;

—ocBoeHHe MpuéMoB paboTel ¢ uWH(PopMarmed (HU3NIECKOro CONEpXKaHUs, BKIOYas HH(POpMAIMIO O
COBPEMEHHBIX JIOCTHKEHHSIX (PU3UKU; aHAIIN3 U KPUTUIECKOE OIIEHHBaHKE HH(OpMAaIIny;



—3HaKOMCTBO €O chepamu Tpo(ecCHOHANEHON IESTEeNbHOCTH, CBSI3aHHBIMH C (DU3UKOW, W COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JIOCTH)KEHUSIX (PH3HMICCKON HAYKH.
1.1.3. MECTO YUYEBHOI'O ITPEJMETA «®U3UKA» B YHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢dusuka sBisercs 00s3aTeILHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus. JlaHHas mporpamMma mpeaycMaTpuBaeT u3ydeHue Gu3uku Ha 6a30BOM ypoBHE B 00BEMe 238 u
3a TpHU Toaa OOy4deHHs MO 2 4 B HeNeNo B 7 W 8 Kilaccax W 1o 3 4 B HeJenmo B 9 kiacce. B remaTtuueckoM
TUTAHUPOBAHUY JIJIs1 7 ¥ 8 KIIACCOB MPEIOIaraeTcsi pe3epB BPEMEHH, KOTOPBIM YYUTENh MOXKET HCIOIb30BaTh
[0 CBOEMY YCMOTPEHHIO, a B 9 Kj1acce — MOBTOPUTENbHO-0000IA0IINNA MOTYJTb.

1.2. Conep:xkanue yueOHOro npeamera « @usuka
7 knace

Pasznen 1. ®u3uka u €€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpPa

®uzuka — Hayka o npupoae. Asnenust npuponasl (MC1). dusnueckue SBICHUS: MEXaHHUYECKUE, TEIUIOBLIE,
JNEKTPUYECKUE, MAarHUTHbBIC, CBETOBbIC, 3BYKOBBIE.

Oduznyeckue BeMWYMHBL V3Mepenune ¢usndeckux BenmuuuH. Dusnmyeckue  npubopsl. [lorpemHocTs
u3MepeHuil. MexayHapoaHas CUCTEMA €IMHULL.

Kak ¢usmka u apyrue ecTecCTBEHHbIC HAYKH M3Yy4aloT NPHUPOAY. ECTeCTBEeHHO-HAYYHBIM METOJ IMO3HAHHMS:
HaOJI0/IeHUE, MOCTAHOBKA HAay4YHOTO BOIPOCA, BBIIBIKEHUE TUIIOTE3, SKCIIEPUMEHT [0 MPOBEPKE THIIOTES,
o0bscHeHHEe HaOJr01aeMoro sBiieHus. OnucaHue GU3NIECKUX SIBICHUH C ITOMOIIBIO MOJCIICH.

Hemoncmpayuu

1. MexaHnuueckue, TEIIOBbIC, SJIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue TpuOOphl U MpoLeaypa IPSIMbIX U3MEPEHUN aHATIOTOBBIM U HU(POBBIM TPUOOPOM.

Jlabopamopusie padomol u onvimol

1. Onpenenenue MEHBI JEICHHS IIKAJIbl HW3MEPUTEIBHOIO MpuOopa.

2. VI3mepeHue paccTosHUIA.

3. U3mepenne 00bEMa KUIKOCTH M TBEPIOTO Tea.

4. OnpeenieHre pa3MepOB MaJIbIX TEJl.

5. M3mepenue TemriepaTypbl MpU MOMOIIM >KUJKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPaTyphI.

6. [IpoBeneHue ucciaenoBaHus MO MPOBEPKE TUIIOTE3bI: JATBHOCTh MOJIETA MIApUKa, MYIIEHHOTO

TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA ITYCKa.

Pazjea 2. [lepBonadaibHbIe CBeJIeHUs 0 CTPOEHUH BelleCTBa

CtpoeHue BelecTBa: aTOMBI M MOJEKYJNbI, UX pa3Mepbl. ONBITHI, JAOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE
BEII[eCTBA.

JIBmkxenne gacTuil BemecTBa. CBsA3b CKOPOCTH JABMIKEHUS YaCTHUIL C TEMIIepaTypoil. BpoyHOBCKOE JIBIKEHUE,
mud dys3us. BzanmopeicTBre YaCTHII BEIIECTBA: TPUTHKEHUE W OTTATKABAHNE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, XHUJAKOCTEH W TBEPABIX (KPUCTAUTMYECKHUX) TEIL.
B3auMoCBs3b MEXKy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHHUSX U UX aTOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTHU arperaTHbIX COCTOSTHUI BOIBI.

Hemoncmpayuu

1. HaGnmronenue OpOyHOBCKOTO TBUKEHHUSI.

2. Habmonenue nuddysumu.

3. Habnronenue sBneHUi, OOBSACHSIONIMXCSA MPUTHKEHUEM WM OTTaJKMBAHHUEM YacTHUIl BEUIECTBA.

Jlabopamopnvie pabomosl u onvimol

1. Ouenka nuamerpa atomMa METOAOM PSAIOB (C MCTHOJIb30BaHUEM ¢oTorpaduil).

2. OnbITH IO HAOIIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 0 OOHAPYKEHUIO IEHCTBUSI CHJI MOJICKYJISIPHOTO TPUTSKCHHUS.

Pasznen 3. /IBukeHue U B3aUMO/IeiicTBHE TeJl

Mexann4deckoe ABHKEHHE. PaBHOMepHOC U HCPABHOMCPHOC IBUIKCHUC. CKOpOCTL. CpCI[HSISI CKOpPOCTh IpHU
HCPAaBHOMCPHOM JIBUKCHHUU. Pacuér YT 1 BPEMCHU JIBUKCHUA.

SBnenne nHepuuu. 3aKOH MHEpUHH. B3anMoaeincTBre Ten Kak MPUYMHA W3MEHEHHS CKOPOCTH JABUKECHUS
ten. Macca kak Mmepa MHEepTHOCTH Tena. [ImoTHocTh BemiecTBa. CBsI3b TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B
eauHMIle 00BEMA BEIIeCTBA.

Cuna Kak xapakTepucTHKa B3auMojeWcTBus Ten. Cuna ynpyroctd U 3akoH ['yka. M3mepeHue cuibl c
MOMOIIBIO JUHAMOMETpaA. SIBiIeHue TaroTeHus u cwia Tsokectu. Cuna Tsbkectu Ha npyrux miadetax (MC). Bec
tena. HeBecomocth. CnokeHne Cuil, HAIPaBJIECHHBIX IO OAHOM mpsiMoil. PaBHomeicTByromas cui. Cuna
TpeHust. TpeHne CKOIbKeHUs U TpeHue nokod. Tpenue B npupoje u rexuuke (MC).

Hemoncmpayuu

1. HaOmronenne MEXaHUYECKOTO IBMHKEHUS TeIa.



2. I3MepeHne CKOpOCTH MPSIMOJIMHEHHOTO ABHKEHHS.

3. Habmonenue siBleHUs! MHEPLIUU.

4. HabmoeHre N3MEHEHUs! CKOPOCTH NPH B3aUMOACHCTBUH TEIL.
5. CpaBHEHHME MacC MO B3aUMOJCHCTBHUIO TEJl.

6. CioxxeHue cuJjl, HalPaBJICHHBIX TI0 OAHOU MPSMOH.

Jlabopamopnwvie pabomer u onvimol

1. Onpenenenrie CKOPOCTH PAaBHOMEPHOTO [BIKEHHS (IIapuKa B KUAKOCTU, MOJEIH HIEKTPUUECKOTO
ABTOMOOWJIS U T. 11.).

2. OmnpezeneHue cpeiHeld CKOPOCTH CKOJIbKEHUS Opycka WU LIapyKa 10 HAKIOHHOM MI0CKOCTH.
3. Onpenenenue MIOTHOCTH TBEPIOTO Tea.
4. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh pacTsbKeHus (aedopMaiuu) Npy>KUHbI OT NPUIOKEHHON
CUJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT CUJIBI IaBJICHUS U XapaKkTepa
COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjieHne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEHBIICHUS U yBeIMYeHUsI 1aBleHus. J{aBieHue raza. 3aBUCUMOCTbH JIaBJICHUS ra3a OT
00béMa, TemriepaTypsl. [lepenaya naBieHust TBEPABIMU TeJIaMH, KUIAKOCTIMU U Ta3aMHu.

3akon [Ilackamsa. IIlHeBMaTH4ecKMe MalIWHBI. 3aBHCHMOCTh JIaBIICHHS JKMJIKOCTH OT TJIyOWHBI.
['uapocraTudeckuii napagokc. CooOmiarontuecs: cocysl. [ uapaBiInueckue MEXaHU3MBbI.

Atmocdepa 3emnn u atMocepHoe maBneHue. [IpUyMHBI CyIIeCTBOBaHMS BO3IYIIHONH OOOJOYKH 3EeMIIH.
OmnsbiT Toppuyerm. M3mepenne aTMocepHOro JaBiCHUS. 3aBUCHMOCTh aTMOC(HEpPHOTO TaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [IprOopsl 17151 u13MepeHust aTMOCPEPHOTO J1aBICHUS.

JleiicTBHE XKUIKOCTH M ra3za Ha MOTpYXKEHHOE B HUX Teno. BelTankuparomias (apXxumenoBa) cuiia. 3aKOH
Apxumena. [lnaBanue ten. BoznyxornnaBanue.
Hemoncmpayuu
. 3aBUCUMOCTb JIaBJICHUS raza OT TeMIEpaTyphl.
. Ilepenaya naBiieHUs )KUIKOCTBIO U Ta30M.
. Coobmmaromuecs: Cocyabl.
. 'mapaBnuueckuii npecc.
. [IposiBnenue aeiicTBust arMOCHEPHOTO AaBICHUS.
. 3aBUCUMOCTb BBITAIKUBAIOLIEH CUIIBI OT 00BhEMA MOTPYKEHHOM YaCcTH TeJa U IIIOTHOCTH JKUIKOCTH.
. PaBeHCTBO BbITANIKMBAOUIEH CUJIbI BECY BBITECHEHHOM >KHMJIKOCTH.
. YcioBue miaBaHusl Te: IUIaBaHWE WUIIM MOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOUIEHUS IIIOTHOCTEN
TeJa M KUJIKOCTH.
Jlabopamopusie padbomol u onvimol
1. UccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOTrpy:KEHHON B KUJKOCTh YACTH TeJa.

2. OnpeneneHye BBITAIKABAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TENO, MOIPYKEHHOE B )KUJKOCTD.

3. [IpoBepka HE3aBUCHMOCTHU BBITAJIKMBAIOLIEH CHIIbI, AEUCTBYIOLIEH HA TEJIO B )KUAKOCTH, OT MaCCh TETIA.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBbI, IEMCTBYIOIIEH Ha TENIO B )KUAKOCTH, OT
00BbEMa MOrpyKEHHOM B )KUIAKOCTh YACTH T€JIA U OT MJIOTHOCTH JKUKOCTH.

5. KoHctpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOJKU U ONpesesieHue €€ rpy30noqbEMHOCTH.

Pazges S. PaboTa 1 MOIIHOCTB. JHEpPIrus

Mexanunueckast pabora. MoLTHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HaKJOHHAas IMIocKocTh. [IpaBmiio paBHOBecusi pbryara. [Ipumenenue
MpaBujia paBHOBECHS pbruara K 0J70Ky. «3omotoe npaBuio» Mexanuku. KIIJI mpocTteix mexanu3moB. [IpocTeie
MEXaHU3MBbI B ObITY U TEXHUKE.

Mexannueckasd osHeprus. Kunernueckas u mnoreHuuanbHas oSHeprus. [IpeBpamenue opHoro Buaa
MEXaHUYECKON YHEPTUU B APYrOl. 3aKOH COXPAHEHUs SHEPTUH B MEXAHHKE.

Hemoncmpayuu

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomost u onvimol

1. Onpenenenuie pabOTHI CUIIBI TPEHUS P PABHOMEPHOM JBUKEHHMH TeJa [0 TOPU30HTAIBHON
MTOBEPXHOCTH.

2. UccnenoBanue ycIoBH paBHOBECHSI phldara.

3. Usmepenne KI1/1 HakJIOHHOW TUTOCKOCTH.

4. N3ydeHue 3aKOHA COXPaHEHHsI MEXaHUYECKOHM SHEPTIHUH.

co~NOoOUThWN R

8 ki1acc



Pa3nen 6. TermioBbie IBJICHUA

OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTPOCHMs BellecTBa. Macca W pa3Mmepbl
ATOMOB 1 MOJICKYIJI. OHI:ITI:I, MOATBCPIKAAOIIUC OCHOBHBIC ITOJIOKCHU A MOJIGKy.HSIpHO-KHHGTH‘-IGCKOﬁ TCOPpHU.

Mopnenu TBEPAOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSHUN BemecTBa. Kpucranmndeckue u amopHbIe Tena.
OOBsicHEeHHE CBOWCTB Ta3oB, KUJIKOCTEH W TBEPABIX TEJ Ha OCHOBE IMOJIOKEHUN MOJICKYISIPHO-KHHETHIECKOM

TCOPHHU. CMmauuBanue u KalnnJIJIAPHBIC SIBJICHUS. TertoBoe paclIMpCHUEC U CKaTUC.
TeMnepaTypa. CBs13b TEMIIEPATYPBI CO CKOPOCTHIO TCIIJIOBOT'O JIBUXKCHHA YaCTULI.

Buytpennsisa sneprus. CriocoObl M13MeHEHUsI BHYTPEHHEH SHEpruu: Teruionepeaada U coBeplleHrue padoThl.
Bunel Teronepenayn: TeMIONPOBOJHOCTD, KOHBEKIIUS, N3TyUCHHE.

KonudectBo TemoTel. YenbHas TEIDIOEMKOCTh — BeliecTBa. TemmooOMEH M TEIJIOBOE pPaBHOBECHE.
VYpaBuenue terioBoro 6ananca. [lnaBneHue u oTBepAeBaHNEe KPUCTAIUIMYECKUX BEIIECTB. Y IeNbHAs TEIUIOTA
wiasnenus. [lapooOpazoBanme u kouaencauus. HWcemapenne (MC). Kumenue. VYaenpHas TeruioTta
napooOpa3zoBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHIIEHUSI OT aTMOc(epHOro naBieHus. BiaxHOCTH BO3myXa.
DHeprus TOIUIMBA. Y AenbHas Tersiora cropanus. [IpuHmums! paboTsl TeroBsix neurateneid. KI1J rermmoBoro
nsurarens. TenaoBble ABUraTeNy U 3auiuTa okpyxatouieit cpeast (MC).

3aKOH COXpaHEeHMsI U MIPEBPALCHHs SHEPTUU B TEIUIOBBIX mporeccax (MC).
Hemoncmpayuu
. HaGmroieHne OpoyHOBCKOTO IBUKEHUS.
. Habmonenue nuddysum.
. HaGmronenue sBneHuil cMauuMBaHWsl M KalWUIAPHBIX SBICHUI.
. HaGnroieHue TemioBoro pacimupeHus Tell.
. I3meHeHue naBneHus ra3a npu U3MEeHEHHH 00bEMa U HAarpEeBaHUU WM OXJIAXKICHUH.
. [IpaBuna usmepeHus TeMneparypsl.
. Bunp! Ternonepenaun.
. OXJaXKJieHue Mpu COBEPILIEHUU PaOOTHI.
. HarpeBanue nipu coBepiieHny paboThl BHEUTHUMH CHUTIAMH.
10. CpaBHeHME TEIIIOEMKOCTEH pa3INYHBIX BEIIECTB.
11. HaGnroneHune KUTMeHus.
12. HaGnrogeHue mocTosIHCTBA TEMIIEPATyphl MPU TUIaBICHUH.
13. Mopenu TeTUIOBBIX JIBUTATEIICH.
Jlabopamopnvie padbomer u onvimol
1. OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJSPHOTO MPUTSIKEHUS.
2. OnbITHI TIO BBIPAIIMBAHUIO KPUCTAIOB IMTOBAPEHHOW COJIM WJIM caxapa.
3. OnbIThl O HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHHS T'a30B, KUIKOCTEH U TBEPIBIX TEIl.
4. OnpesienieHrie 1aBlieHUs BO3AyXa B OAJIJIOHE MIMPUIIA.
5. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JaBIIEHHUS BO3yXa OT €ro 00bEéMa M HarpeBaHUs WM
OXJIQKICHUSI.
6. I[IpoBepka runoTe3bl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA )KUKOCTH B TEPMOMETPUUECKOI TpyOKe
OT TEMIEPATYPHI.
7. HaGmoienue M3MeHEHUsI BHYTPEHHEW SHEPrUH Tella B Pe3yJbTaTe TEILIONepeaayd U paboThl BHEIIHUX
CHIL
8. UccrnenoBanue sBIEHUS TEINIOOOMEHA MPH CMEIIMBAHWUU XOJIOJHOW U TOpsSYEH BOJIBI.
9. Onpenenenne KOIMMYECTBA TEIUIOTHI, TIOJTYYEHHOTO BOJOH IPH TEINIOOOMEHE C HarpeThIM
METAJITMYECKUM LIUJTUHAPOM.
10. Ompenenenue yaenbHON TEIIOEMKOCTH BEIIECTRA.
11. UccnenoBanue mpoliecca uCrapeHus.
12. Omnpenenenue OTHOCUTEIHHOMN BIQYKHOCTH BO3/IyXa.
13. Ompenenenue yaeapbHON TEIIOTH TUIABICHUS JIB/IA.

Pa3nen 7. DjexkTpuyeckue 1 MAarHUTHbBIE sIBJIEHUS

DnekTpusanus Tel. [Ba poja sneKTpudecKkux 3apsaoB. BzaumopernctBue 3apsikeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTBH CHJIbI B3aUMOJICHCTBHUS 3apsKEHHBIX TEJI OT BEJIMYHMHBI 3aps10B M PACCTOSIHUS MEXTy TeJIaMH).

Onektpuueckoe moje. Hampsk€HHOCTH anekTpuueckoro mods. [IpuHIMn cynepno3uinuu 31eKTpUYECKuX
noJiel (Ha KauecTBEHHOM ypoBHe). Hocutenu anekTpudeckux 3apsaoB. DIeMeHTapHbIN JIEKTPUUYECKUH 3apsi.
Ctpoenue atoma. [IpoBOIHUKY U AUAIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUIECKOTO 3aps/a.

DNEKTpUYECKUH TOK. YCIOBHUS CYIECTBOBAHUS DJIEKTPUUECKOrO TOKA. VICTOUHMKHM IMOCTOSHHOIO TOKa.
JlelicTBUS SIEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMHUECKOE, MarHUTHOE). JIEKTPUUYECKUNH TOK B )KHUIKOCTAX U
rasax.

Onektpuueckas menb. Cuiia Toka. DIeKTpudeckoe HampspkeHue. CONMpOTHBICHUE MPOBOJIHHKA. Y IETHHOE
COTPOTHBIICHUE BEIIECTBA.

3akon Oma JJIg ydaCTKa LCIIN. ITocnenoBarenbHOE U napajijIeJIbHOC COCIMHCHUEC ITPOBOIHUKOB.
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PaboTa 1 MOIIHOCTB ANIEKTPHUECKOro ToKa. 3akoH Jlxoyns—IJleHna. DaekTpudyeckue enu U noTpeduTenn
3IIEKTpUUYECKON 3HEpTruu B ObITy. KOpoTKOe 3aMbIKaHue.

ITocTossaHBIe MarHuTHl. B3anmMonelcTBHE MNOCTOSHHBIX MarHuToB. MarHutHoe Iojie. MarHmTHOEe moJje
3eMiM M €ro 3HaueHwe i Ku3HM Ha 3emsie. OmbIT Dpcrena. MarHUTHOE MOJEe AJIEKTPUYECKOrO TOKA.
[IpumeHneHne 5SJIEKTPOMAarHUTOB B TeXHUKE. JleiCTBME MAarHUTHOTO TIOJNISI HA TMPOBOAHUK C TOKOM.
DJIEKTPOABUTATENb MOCTOSIHHOTO TOKa. Mcroib30BaHKE AIEKTPOABUTATENIEN B TEXHUYECKUX YCTPOHUCTBAX U HA
TpaHCIIOpTe.

Omnwitel @apanes. SBnenue snexrpoMarauTHol uHIyKIuK. [IpaBuno Jlenna. Dnektporeneparop. CrocoObt
MOJYYEHHUS HIIEKTPUUECKON SJHEPTUH. DIEKTPOCTAHIIUHN HAa BO30OHOBISEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu
. DIleKTpu3anus Teil.
. [IBa pozia aneKTpuYeCKUX 3apsiioB U B3aUMOJEHCTBUE 3apSKEHHBIX TEIl.
. YCTPOUCTBO U JEHCTBUE AIEKTPOCKOIIA.
. DIleKTpocTaTnyecKkas HHAYKIHUS.
. 3aKOH COXpaHEHUs IEKTPUUECKUX 3apAI0B.
. IIpOBOAHUKH U AUAIEKTPUKH.
. MonenupoBaHre CHIIOBBIX JIMHUN AJIEKTPUUYECKOTO MOJIS.
. ICTOYHUKM IOCTOSIHHOTO TOKA.
. JIeficTBHS 3IIEKTPUYECKOrO TOKA.
10. DneKTpUYECKHi TOK B )KHJIKOCTH.
11. I"a30BBHIit pa3ps.
12. 3mepeHne CHITbl TOKa aMIEPMETPOM.
13. M3Mepenue 3IeKTpUIECKOro HAMPsKEHUS BOJTBTMETPOM.
14. PeocraT u Mara3uH CONpOTUBIICHUMN.
15. B3aumopeicTBre MOCTOSIHHBIX MarHUTOB.
16. MogenupoBaHre HEBO3MOXKHOCTH pa3/elCHHs TMOJIIOCOB MAarHUTA.
17. MopenupoBaHre MarHUTHBIX I10JIEN TIOCTOSTHHBIX MArHUTOB.
18. OmnsIT DpcTena.
19. MarnuTHOE€ 10JIe TOKa. DIEKTPOMArHUT.
20. JleficTBHE MarHUTHOTO TOJISI HA POBOJHUK C TOKOM.
21. DnekTpoABHUraTesb MOCTOSHHOTO TOKA.
22. VccnenoBanue BIEHUS IIEKTPOMArHUTHONW UHAYKIIUU.
23. Onbitel Dapajes.
24. 3aBUCHMOCTb HAIIPaBJICHHS MHIYKIMOHHOTO TOKA OT YCJIOBHIA €r0 BO3HUKHOBEHHS.
25. DyeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimol
1. OnpIThl 1O HAOMIOAECHHUIO AIEKTPU3ALNN TeJl UHIYKIUEH U IPHU COMPUKOCHOBEHUH.
2. UccnenoBanue NEHCTBHS 3JIEKTPUUYECKOTO MO HA MPOBOAHUKU U IUDIIEKTPUKH.
3. COopka u mpoBepka paboTHI IEKTPUIECKOH 1IN TTOCTOSTHHOTO TOKA.
4. 3smepeHue U peryiupoBaHUe CUJIbI TOKA.
5. 3Mepenue U peryJImpoBaHue HAPSKEHNUS.
6. MccinenoBanne 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 PE3HMCTOp, OT COMPOTUBIICHHUS PE3UCTOPA U
HaIpPsDKEHUs. Ha PEe3UCTOPE.
7. OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPHUUECKOTO COTPOTUBIICHUS IPOBOJHHUKA OT €r0 JITHHBI,
IUIONIA/IM MTOTIEPEYHOT0 CEUEHUs U MaTepHuaa.
8. IlpoBepka mpaBuiIa CIOKEHUS HANPSHKSHUN TIPH MOCIIEA0BATEIFLHOM COSAMHEHUH JIBYX PE3UCTOPOB.
9. IlpoBepka npaBuiia AJIsi CUIIbI TOKA IIPU NapaljieIbHOM COEMHEHUHN PE3UCTOPOB.
10. OmpenrenieHrie pabOTHI JEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3HCTOp.
11. Onpenenenrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIETISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HalpsKEHUs Ha HEll.
13. Onpenenenne KIT1JI narpeBares.
14. UccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUS TTOCTOSTHHBIX MarHUTOB.
15. M3yueHre MarHuTHOTO TOJIsI TOCTOSTHHBIX MAarHUTOB NPH UX 00BEIMHEHHUU U pa3JiefiCHUH.
16. MccnenoBanue ACWCTBUS SJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEITKY.
17. OnpIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIBI B3aUMOJIEUCTBHUS KATYIIKH C TOKOM U MarHUTa OT CUJIbI
TOKA M HAIPaBJIECHMSI TOKA B KaTYIIKE.
18. 3yueHne AeiicTBUSI MATHUTHOTO TTOJISI HA TPOBOIHUK C TOKOM.
19. KoHcTpyupoBaH#e U u3y4eHrne padOThI DIIEKTPOABHUTATEIIS.
20. Uzmepenue KI1J] anexkTpoaBuraTenbHON yCTAaHOBKH.
21. OnBITHI IO UCCIIEOBAHUIO SIBIICHUS SJIEKTPOMAarHUTHOW MHIYKIIMH: UCCIIE0OBAaHIE N3MEHEHHH 3HAYCHUS U
HaNpaBJIeHUs] UHAYKIHOHHOTO TOKa.
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Pa3nen 8. Mexannueckue siBJeHHUA

Mexanunueckoe aBuxkeHue. MatepuanbHas Touka. Cuctema oTrcué€ra. OTHOCUTENBHOCTh MEXAHMYECKOTO
IBUKEeHMs. PaBHOMepHOe NpsMoIMHENHoe IBUKeHre. HepaBHOMepHOE npsiMOIMHEHOE nBukeHue. CpenHss
Y MICHOBEHHAs1 CKOPOCTH TeJla IIPYU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE NTpsMONTHHEHOE MBIKeHne. CBoOoHOE nmagenne. OnbITel [anwies.

PaBHOMepHOE IBMKEHHUE 1O OKpYXHOCTHU. Ilepros u "actora obpamienus. JInnelHas u yrioBast CKOPOCTH.
LleHTpOCTPEMUTENILHOE YCKOPEHUE.

ITepsnsiii 3akoH HeroToHa. BTopoii 3akon Hetotona. Tpetuii 3akon HeroTona. [IpuHuun cyneprno3unuu Cuil.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJBXEHUs, CHUJIa TPEHUS TIOKOS, IPYTHe BUJIbI
TPCHHSIL.

Cuna TSHKECTH UM 3aKOH BCEMHUPHOTO TITOTEHHS. YCKOpPEHHE CBOOOIHOrO majeHus. JIBM)KEHUE IJIaHeT
Bokpyr Comana (MC). IlepBast kocMuueckasi CKOpocTb. HeBeCOMOCTh U Tieperpy3Ku.

PaBHOBecue mMarepuaibHON TOYKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBECHE TBEPAOTO Tela ¢ 3aKpeIIEHHON
OCbI0 BpameHuss. MomeHT cuibl. LIeHTp TskecTH.

Wmnynee tena. M3meHenwe wumiynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHsS HUMITYJbca. PeakTuBHOE
neuxenue (MC).

Mexannueckas paboTa 1 MOIIHOCTh. PaboTa cuin TsxkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pPabOTHI.
[loTeHumanpHast >HEprusi Teja, MOJHATOIO HaJ IMOBEPXHOCThbIO 3eMiM. [loTeHuumanbHash >HEprusi CHKatou
npyxkunbl. Kunernueckas sHeprus. Teopema 0 KMHETHMUECKOW SHEPrMU. 3aKOH COXPAHEHUs MEXaHWYECKOU
SHEPTUH.

Hemoncmpayuu

1. Habnroienue MeXaHH4YeCKOTO [BMIKEHHS Tela OTHOCHTEIBHO Pa3HBIX TENl OTCUETA.
2. CpaBHEHHE TIyTeH W TPACKTOPHH IBMXKEHUS OJHOTO M TOTO K€ TeJa OTHOCHUTEIBHO Pa3HBIX TEJ OTCUETA.
3. I3mepeHne CKOpOCTH U YCKOPEHHSI TPSIMOIMHEIHOTO JIBHYKCHHUS.
4. UccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBHKEHUSI.
5. HaGmroienue IBMKEHUS Teja Mo OKPY)KHOCTH.
6. HaOmroileHne MexXaHWYeCKHX SIBJICHHM, TMPOUCXOISIINX B cUcTeMe oTcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUHM OTHOCHUTEIHHO KaOMHETa (PU3UKU.
7. 3aBUCUMOCTh YCKOPEHHMSI T€Jla OT Macchl TeJla U IEUCTBYIOIIEH HAa HETO CHUJIBI.
8. HaGmroienue paBeHCTBA CHII IPH B3aUMOJICHCTBUY TEI.
9. M3meHeHue Beca Tea Ipyu YCKOPEHHOM JIBUKCHHH.
10. [Tepenaua uMITyIBCA MIPH B3aUMOACHCTBUH TEIL.
11. IIpeoGpa3oBanust SHEPTUU IPU B3aUMOJICHCTBUH TEI.
12. CoxpaHeHue UMITybCca PU HEYIPYTOM B3aUMOJECHCTBUU.
13. CoxpaHeHue UMITyJIbCa IPH A0COFOTHO YIIPYTOM B3aUMOICHCTBHH.
14. HaGmnroeHne peakTUBHOTO IBUKEHHUSI.
15. CoxpaHeHnue MeXaHUYECKON SHEPruH MpHU CBOOOIHOM MaICHUH.
16. CoxpaHeHre MEXaHUUYECKOM 3HEPTUU NTPU JBUKEHHUH TeJa MO JeHCTBUEM NPY>KUHBL.
Jlabopamopusie pabomot u onvimol
1. KoHncTpyupoBaHue TpakTa JUIs pa3roHa U JajdbHEHIIEero paBHOMEPHOI'O IBUKEHMS LIIAPUKA WU TEJIEKKH.
2. OnpeneneHne cpeiHeil CKOPOCTH CKOJIbKEHHsI OpycKa WM JBM)KEHUS IapuKa M0 HAKIOHHOH MJIOCKOCTH.
3. OmpenienieHne YyCKOpEHUS Teja MPH PaBHOYCKOPEHHOM JBIKEHUH 10 HAKJIOHHOW TUTOCKOCTH.
4. MccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaualbHON
CKOpPOCTH.
5. [IpoBepka runoTessl: €ciiv MPU PAaBHOYCKOPEHHOM JIBMKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEUETHBIX YNCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.
6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO JaBIICHHS.
7. Onpenenennie K03 HUIMEHTA TPEHUS CKOJBKEHUS.
8. OnpenenenHue xECTKOCTH MPYKUHBI.
9. Onpenenenne pabOThl CHIIBI TPEHUS MPH PABHOMEPHOM JIBH)KEHUH TeJa M0 TOPU30HTAILHONW TOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIBI YIPYTOCTH MPU TOABEME TPy3a C UCIOIH30BAHUEM HETIOIBUKHOTO 1
IMOABUKHOTO OJIOKOB.
11. M3yueHue 3akOHa COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue KoJie0aHHUsI M BOJIHBI

KoneGarenbHoe paBuxeHne. OCHOBHBIE XapaKTEPUCTHKU KojleOaHUM: NEpUoA, 4YacToTa, AaMIUIUTY[A.
MaremaTHuecKuil ¥ Mpy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KoiedaTeaIbHOM JIBHKEHUH.

3aryxatomue Konebanus. Bernyxnennsie konedanus. Pesonanc. Mexannueckue BoiHbL. CBoicTBa
MEXaHU4eCKUX BOJIH. [IpomonbHble U monepedyHbie BOMHBL. J{JIMHA BOJHBI U CKOPOCTh €€ pacipOCTPAHEHUS.



MexaHnuueckue BOJHBI B TBEPAOM Tene, ceiicMudeckue BoIHbI (MC).
3Byk. ['poMKOCTh 3ByKa U BbicOTa ToHa. OTpakeHue 3ByKa. IHPpa3ByK U yIBTpa3BYK.

Hemoncmpayuu
1. HabGmonenne konmebGaHUW Ted TOM JEHCTBHEM CHJIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. Habmonenue konebaHuii Tpy3a Ha HUTU U Ha TIPYXKUHE.
3. Habmonenune BBIHYKICHHBIX KOJIeOaHUI U pe3oHaHca.
4. PacipocTpaHeHHEe MPOAOJIbHBIX U MONEPEYHBIX BOJIH (HA MOJEIN).
5. HabnroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKycTHYECKHI pe30HaHC.
Jlabopamopuwvie pabomer u onvimol
. Omnpezenenue 4acTOThI U MEPUOJIa KOJICOaHU MAaTeMAaTUYECKOTO MAasITHHUKA.
. Onpezenenue 4acToThl U Nepuoja KoneOaHui nNpyKMHHOTO MasgTHHKA.
. MccnenoBanme 3aBUCMMOCTH MepHo/ia KOJIeOaHUIA MTOIBEIICHHOTO K HUTH TPy3a OT JJIUHBI HUTH.
. MccnenoBanue 3aBUCUMOCTH MIEpHO/Ia KOJIEOAHUN MPYKMHHOTO MasiTHUKA OT MAcChl rpy3a.
. [IpoBepka He3aBUCHUMOCTHU Nepuoja KojaeOaHul rpysa, MOJABEHIEHHOTO K HUTH, OT MaccChl rpys3a.
. OMBITBI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH TIEPHOa KOJICOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl Tpy3a
KECTKOCTU TMPY>KUHBL.
. I3aMepenue yckopeHusi CBOOOTHOTO MaCHUsI.
Paznea 10. DiaeKTpoMarHuTHOE MOJI€ M JJIEKTPOMATHUTHbIE BOJIHbI
DNEeKTPOMarHUTHOE TMoJe. JJEeKTpOMarHuTHele BoyHBIL. CBOMCTBAa 3MeKTpOMarHUTHBIX BojdH. Illkana
AIEKTPOMArHUTHBIX BOJH. VCTIONIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JUIS COTOBOI CBSI3U.
DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoimHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu
1. CBoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOIICTBA CBETA.
Jlabopamopusie padomol u onvimol
1. 3ydyeHue CBOMCTB AIIEKTPOMArHUTHBIX BOJH C IMOMOIIBI0 MOOUIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble IBJIEHUS

JlyueBas mojnenb cBeta. Mcrounuku cBera. [Ipsmonunelinoe pacnpocTpanenue csera. 3armenus CosHua u
Jlynsl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpa)KEHUsI CBETA.

[Ipenomiienne cBera. 3akoH mpelloMiieHUs cBeta. [loHOe BHYTpEHHEe OTpakeHue cBeTa. Vcmoib30BaHMe
IIOJIHOT'O BHy’l'peHHeI‘O OTpa)KCHI/IH B OIITHYCCKHUX CBCTOBOJIAX.

JInnza. Xon mydeii B tuH3e. Ontudeckas cucrema (oroanmnapata, Mukpockomna u teieckona (MC). I'ma3 kak
OINTUYECKas cucTeMa. bIu30pyKoCTh U JaTbHO30PKOCTb.

Paznoxenne Oenmoro ceera B crekTp. OmnbiTel HbtoToHa. CrokeHue cCHeKTpalbHBIX I[BETOB. Jlucnepcus

CBeTa.
Hemoncmpayuu

. IIpssMonuHeliHOe pacipoCTpaHEeHHE CBETa.

. OTpaxxeHue cpera.

. IlonydyeHnue n3o0paxeHni B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

. Ilpenomiienue cBera.

. OnTnueckuii CBETOBO/I.

. Xop myd4eii B coOuparolieit JIuH3e.

. XOJI Ty4el B pacCEUBAIOILIEH JINH3E.

. ITonydenue n300paxxeHnit ¢ MOMOILBIO JIMH3.

. Ilpunuun peiictBusa ¢otoanmnapara, MUKpPOCKOIa U TeJIECKONa.

10. Mogens riaza.

11. PaznoxxeHue 6enoro cBeta B CIEKT.

12. Tlony4yenune 6enoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX IIBETOB.

Jlabopamopuvie padomosl u onvimot

1. UccnenoBanue 3aBUCHMOCTH yIJIa OTPaXXEHHUs CBETOBOTO JIyda OT yIJia MaJieHHUs.

2. VzyueHne xapakTepUCTHK W300paKEHUS MpeIMeTa B IIIOCKOM 3epKale.

3. UccrenoBanmne 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJjla MaJAeHUs Ha TPaHUIIEe «BO3IYyX—

CTEKJIO».

4. TTony4yeHue n300paskKeHHH C ITOMOIIBIO COOMPAIOIICH JTNH3BI.

5. Onpenenenne (OKYCHOTO pacCTOSHUSL U ONTUYECKOM CHIIBI COOMPAIOIIEH JIUH3BI.

6. OnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKT).

7. OTBITHI 110 BOCHPUATHIO LIBETA MPEIMETOB MPU WX HAOIIOJCHUH Yepe3 LIBETOBbIE (PUIIBTPHI.

Pasznea 12. KBanToBbBI€ SIBJICHUS

OmnsiTel Pezepdopaa u mnanetapHas Mozienb atomMa. Mojens atoma bopa. icnyckanue u MoriomieHue cBeTa
atomoM. KBaHThI. JInHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-usnydenus. CTpoeHHe aTOMHOTO siipa. HyknoHHas monmens

N OO0~ wWNE
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aTOMHOTO sapa. M3otonel. PagunoakTuBHble npeBpamienusd. llepuon nosypacnazna aTOMHBIX SIEp.

SlnepHble peaknu. 3aKOHBI COXPAaHEHUS 3apsiIOBOTO U MAacCOBO- IO YHCEN. DHEPrusi CBS3U aTOMHBIX SEp.
CBs13b Macchl 1 dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounuku sueprun Connia u 3831 (MC).

SAnepHas sHepreruka. [[eficTBUS paquoaKTUBHBIX U3JIy4€HUN Ha kuBble opraHuzMsl (MC).

Hemoncmpayuu

1. CnexTpsbl U3lydyeHus U MOIJIOLIEHUS.

2. CHeKTpbl pa3IuYHbIX [a30B.

3. CnekTp BoJopo/Ia.

4. HaOnroneHue TpekoB B kamepe Buiibcona.

5. Pabota cuérunka HOHU3UPYIOLIUX U3JTy4EHUH.

6. Perucrpanus u3inydeHus: NPUPOAHBIX MHHEPAIOB U MPOAYKTOB.

Jlabopamopuwie padomost u onvimol

1. HaGnmrofeHue CIUIOUMIHBIX W JIMHEHYaThIX CIIEKTPOB M3JIyYEHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHE HHEPrHH YACTUIIBI 110 TOPMO3HOMY IyTH (IO hoTorpadusim).

3. 3mepenne paagnoakTUBHOTO (oHA.

IToBTOpHTE/ILHO-0000 AN MOYJIb

[ToBTOpHUTENHEHO-0000MAIOMINK MOAYJIb MpEAHA3HAUYEH JUIS CHCTEMaTH3alud U 0000IIeHUs MPeIMETHOro
COJIEp’KaHUsl U OIbITa AEATEIbHOCTU, MPUOOPETEHHOTO MPH M3YYEHUU BCEro Kypca (U3UKH, a TaKxke s
noAroToBKM K OCHOBHOMY TOCYIApCTBEHHOMY JK3aMEHY MO (HU3HMKE sl 00Yy4aroUIuXcs, BHIOPABIIMX 3TOT
yu€OHBIN MpEeIMET.

[Tpy u3ydeHHM NAHHOTO MOAYJS PEANTU3YIOTCA U CUCTEMATU3UPYIOTCS BUABI JAEATEILHOCTH, HAa OCHOBE
KOTOPBIX OOecreynBaeTcsl JOCTH)KEHHE TMPEAMETHBIX M METampelIMETHBIX I[UJIAaHUPYEMBIX pPe3yNIbTaToOB
oOyueHusi, GOpMUPYETCsI €CTECTBEHHO-HAyYHAs TPAMOTHOCTh: OCBOEHHE HAayYHBIX METOJOB MCCIIEIOBAHUS
SABIICHUN TIPUPOABI U TEXHUKH, OBJIAJICHUE YMEHHUSIMH OOBACHATH (PUINYECKUE SBICHUS, NPUMEHSS
MOJyYeHHbIC 3HAHUS, PEIIaTh 3a]a41, B TOM YHCIIe KaYEeCTBEHHBIC U KCIIEPUMEHTAIbHBIE.

[IpuHIMIIHAIBHO NIEATENBHOCTHBIA XapakTep JAHHOrO pas3feia pealM3yeTcs 3a CYET TOro, 4TO ydauluecs
BBITIOJHSIOT 3a]aHMs], B KOTOPBIX UM MPEJIaraeTcs:

- Ha OCHOBE IIOJyYEHHBIX 3HAHUI pacno3HaBaTh U HAy4YHO OOBICHATH (PU3NYECKUE SBJICHUS B OKpPYKarOIEn
IIPUPOJIE U TIOBCEAHEBHOM KU3HU;

- HCIIOJIb30BaTh HAyYHBbIE METOMABI MCCIeNOBaHNU (DPU3MUECKUX SBJICHHUH, B TOM YHUCIIE JJISi IPOBEPKH TUIIOTE3
U IIOJIy4ECHHS TEOPETUYECKUX BBIBOJIOB;

- 00BSACHATH HAy4YHbIE OCHOBBI HaN0OJI€€ BaKHBIX TOCTUKEHUN COBPEMEHHBIX TE€XHOJIOTHI, HalpuMmep,
IIPAKTUYECKOr0 UCIOJI30BAHUS PA3IMYHBIX UCTOYHMKOB YHEPIUU HAa OCHOBE 3aKOHA IIpE- BpalCHUA U
COXPAaHEHHMsI BCEX U3BECTHBIX BUO0B 3Hepruu. Kaxxaas u3 TeM JaHHOTO pas3zelia BKIYaeT
JKCHEpUMEHTAIbHOE HCCleJoBaHne 00o0Imatomero xapakrepa. Pasien 3aBepiaercst mpoBeeHUEM
JIMarHOCTUYECKOM 1 OLIEHOYHOM paboThl 32 KypC OCHOBHOM IIKOJIBI.

L MC — snemenmur codepoicanus, sxnouaiowue mexicnpeomemuvle ces3u, KOmopuie noOpobHee pacKpbimbl 6
memMamu4ecKkom nAaHUpOS8aHUU.

2 30ecb u 0anee npueOOUMCs PACUUPEHHbITL NepeyeHsb 1abopamopHbx pabom U Onvimos, us Komopo20
yuumens oeiaem 6bl00p NO C80EMY YCMOMPEHUIO U C YYEMOM CNUCKA IKCNEPUMEHMANbHBIX 3A0aAHUl,
npeonazaemvix 6 pamxax OI'D no gusuxe.

1.3. Ilnanupyembie pe3yabTaThl

N3ydenne yuebHoro npeamera «Pu3uka» Ha ypoBHE OCHOBHOT'O 00IEro 00pa3oBaHMs JODKHO 00€CIIeUnBaTh
JOCTHUKEHHUE CIEAYIOUINX JUUYHOCTHBIX, METAPEMETHBIX U ITPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VJIbTATHI

[TatpuoTnyeckoe BOCIIUTAHUE:

—IIpOsIBJICHUE UHTEpECa K UICTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (hM3NUYECKO HayKH;
—IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSM POCCHUHCKUX YUYEHBIX-(PU3UKOB.

I'paxxmaHckoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUMMBIX M OITHUECKUX MpoOieM,
CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUHN PU3UKH;

—OCO3HaHUE BAXXHOCTH MOPAIBHO-ITUYECKUX IMPUHLHUIIOB B JEATEIBHOCTH YYEHOTO.

DCTEeTUYECKOE BOCIIUTAHUE:

—BOCIIPUATHE AICTETHMUYECKUX KauecTB (U3NYECKOM HayKu: €€ TapMOHUYHOTO IOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUIHOCTH.

IlenHOCTH Hay4HOrO ITO3HAHUA:



—OCO3HaHHUE IIEHHOCTH (hU3MUECKON HAayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHMSI MHpPA, OCHOBBI Pa3BUTH
TEXHOJIOTH, BaXXHEUIIIEH COCTABIISAIONICH KYIbTYPHI,

—pa3BUTHE HAYYHOU TH0003HATENLHOCTH, MHTEpPECA K UCCIEA0BATEIHCKOM IEeATEIHHOCTH.

®opMupoBaHue KYJIbTYPbI 3A0POBbSI U SMOILIMOHAIBHOTO OJIarOMOIy4us:

—OCO3HAaHUE LIEHHOCTH O€30MacHOro 0o0pa3za *HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE, BaKHOCTHU
MpaBJI 0€30IIACHOTO MOBEACHHS Ha TPAHCIIOPTE, HAa JIOPOTaxX, C ANEKTPUUECKUM U TEIUIOBBEIM 000pYIOBAHUEM
B JIOMAalIHUX yCJIOBHSIX;

—c(OopMHUPOBAaHHOCTh HaBblKa pediekcuu, MpU3HAHHME CBOETO IMpaBa Ha OUIMOKY M Takoro >ke Ipasa y
JPYTOro 4ejoBeKa.

TpynoBoe BocruTaHue:

—AaKTHUBHOE YydYacTUE B pEIICHUU TNPaKTHUECKUX 3a7ady (B paMKax CeMbU, WIKOJBI, Topoja, Kpas)
TEXHOJIOTHYECKON U COIMAIBHON HAPABICHHOCTH, TPEOYIOIINX B TOM YUCIIC U (U3HMUECKUX 3HAHMIA,
—MWHTEPEC K MPAKTUUYECKOMY H3YUYCHHIO NpoQeccuid, CBSI3aHHBIX C (PUIUKOM.

DKOJIOTUYECKOE BOCIIUTAHUE:

—OpHCHTAlUA HA MPUMEHEHHE (PU3UYECKUX 3HAHUU I PEUICHUsS 3a7ad B O0JACTH OKPYKAIOIICH CPEIIbI,
IUTAHUPOBAHMUS TIOCTYIKOB U OLIEHKH WX BO3MOKHBIX MOCJEICTBUN JJIsl OKPYKAIOILEN CpeIbl;

—OCO3HaHUE TJIO0ATBPHOTO XapakTepa O3KOJOTMYECKUX MpoOIeM U IMyTeil UX peuieHus.

Apanranust 0o0y4aromerocsi K M3MEHSIOUIMMCS YCJIIOBUSM COIMAIbHON U IPUPOIHOM CpeJib:
—TO0TPeOHOCTh BO B3aUMOJCHCTBUM TIpU BBINOJHEHUH HCCIEAOBAHUNA U MPOEKTOB buznueckoit
HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;

—TIOBBIIICEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO JESITeIIbHOCTD;

—T0TpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie GOpMYITHPOBATH UJIEH, TOHATHUS, TUIIOTE3bI O
buznyecKkux 0ObEKTaxX U SIBICHUSX;

—oO0co3HaHue 1e(PUIUTOB COOCTBCHHBIX 3HAHUIA U KOMIIETCHTHOCTEH B 00JIACTH (DU3UKH;

—TIIJIAaHUPOBAHKE CBOETO Pa3BUTHUS B IPHUOOPETEHUU HOBBIX (PH3UUECKUX 3HAHU;

—CTpEMIICHHE aHaJU3UPOBAaTh M BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE
C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

—OIlIEHKa CBOUX JICWCTBUH C Yy4€TOM BIMSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXHBIX TNI00ATbHBIX
OCJICICTBUM.

METAITPEJJMETHBIE PE3VJIbTATBI

YHUBepcalibHbIE II03HABATENIbHBIE AEHCTBUS

ba3oBble tornueckue AeUCTBUA:

—BBIABJIATH U XapaKTE€PU30BaTh CYILIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBIICHUI);

—YyCTaHaBJIMBATh CYIIECTBEHHbIIN NMPU3HAK KJIacCU(PHUKALIUK, OCHOBAHUS JUIsl 0000IIEHNS U CPaBHEHUS;
—BBISBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pPacCMaTpUBAEeMbIX (DakTaxX, JAaHHBIX W HAOIIOACHUSX,
OTHOCSILINXCS K PU3MUECKUM SIBIICHUSM;

—BBIABJIATh NPUYMHHO-CIIEJICTBEHHBIE CBSA3M NPU U3y4yeHUM (DU3MYECKHX SIBICHUN M IPOIECCOB; JENaTh
BBIBOABI C HCIIOJb30BAaHUEM JIEAYKTHBHBIX W WHIYKTUBHBIX YMO3AKJIIOYEHUH, BBIIBUTATH THIIOTE3BI O
B3aUMOCBS3X (PU3NUYECKUX BEJTUYUH;

—CaMOCTOATENIbHO BBIOMpATh CNOCOO pemieHust ydeOHOW (u3nyeckol 3afauu (CpaBHEHHE HECKOIBKUX
BapHUaHTOB PEUICHHUS, BbI- 00p HanOoJIee MOIXOASAIIETO ¢ YIETOM CAMOCTOSTEIHHO BBIJICICHHBIX KPUTEPHEB).
ba3oBbie uccnenoBaTenbckue 1eHCTBUS:

—HCHOJIb30BaTh BONPOCHI KAK UCCIIE0BATEIbCKUN MHCTPYMEHT IO3HAHUS;

—TIPOBOJIUTH TI0 CAMOCTOSITENIFHO COCTaBJICHHOMY IUIAHY OIBIT, He- CIOXKHBIM (PU3MUYECKUI SKCIEPUMEHT,
HeOOJIbIIIOE HCCIIeJOBaHNE (PU3UUECKOTO SBICHHUS;

—OIIeHUBaTh HAa MPUMEHMMOCTb U JOCTOBEPHOCTh MH(pOpPMAIMIO, TOTYYEHHYIO B XOJ/I€ MCCIECIOBaHUS WU
IKCIEPUMEHTA;

—CaMOCTOATENBHO (HOPMYIMPOBATh OOOOLIEHUST M BBIBOJBI IO PE3yJlbTaTaM MPOBEIEHHOTO HAOIIOJCHHUS,
OTIBITA, UCCIIEIOBAHUS;

—IIPOTHO3MPOBaTh BO3MOYKHOE JalbHEHIIee pa3BUTHE (U3NYECKUX TIPOIECCOB, a TAKKE BBIABUTaTh
IPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanueit:

—TIIPUMEHSTH Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI U 3aIPOCHI MPH MOMCKE U 0TOOpe MH(MOPMAIHH WITA JaHHBIX
¢ y4€TOM IpeUIoKeHHON yueOHOM (hru3nyeckoi 3a1auu;

—aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HH(GOPMALMIO PA3IUYHBIX BUAOB M (HopMm
NPeICTaBIICHUS;

—CaMOCTOATENBHO BBIOMpAaTh ONTUMANbHYIO (OpMY MpeAcTaBiIeHUus HHPOpPMAIMM W HIUIIOCTPUPOBATH
pelraeMble 3a7jaud HECJIO0KHBIMU CXeMaMH, JHarpaMMaMH, HHON IrpaduKoi U X KOMOMHAIIUSMH.

Yuuseepcanvnvie kommynukamuguvie 0eticmsust
OO6meHnue:
—B XOJe OOCYXJeHHs ydeOHOTO MaTepHuayia, Pe3yJbTaToB J1abOpaTOPHBIX pPabOT W TPOEKTOB 3a/1aBaTh



BOIPOCHI MO CYHIECTBY OOCYKJaeMOW TeMbl M BBICKa3bIBaTh WJEH, HAlleJICHHbIE Ha pEIIeHHE 3aJadul U
nojiepkaHue 0J1aroxenaTeIbHOCTH OOIICHHS;

—COIMOCTABIISATh CBOM CYXKICHUS C CYXISHUSMHU JNPYTrUX YYaCTHUKOB JHMANIOra, OOHAPYKMUBATh Pa3IHuUe U
CXOJICTBO TTO3UITHI;

—BBIpa)KaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—ITyOJIMYHO TPEJCTABNIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3MUYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICIOBAHMSI,
MIPOEKTA).

CoBMecTHas 1eATeNbHOCTh (COTPYAHUYECTBO):

—TIOHUMaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIWUBUIYadbHOW pabOTBl MpU  pEIICHUH
KOHKPETHOH (hU3HYECKOMN MPOOIJIEMBI;

—TIpUHUMATh 1€ COBMECTHOM JeATEIbHOCTH, OPraHU30BbIBaTh JEHCTBUS 1O €€ JIOCTHXKEHUIO:
pacmpenenaTb poiu, OO0CYXIaTh NPOIECChl M PE3yNbTaThl COBMECTHOW paboThl; 0000mIaTh MHEHUS
HECKOJIbKUX JTIO/ICH;

—BBIMIOJIHATH CBOIO YacTh pPalbOThI, JOCTUTas KAa4eCTBEHHOIO pe3ylibTaTa MO CBOEMY HANpPABICHUIO H
KOOPJMHUPYSI CBOU ACHCTBHS C IPYTUMH WICHAMU KOMaH/IbI;

—OLIEHUBAaTh KayecTBO CBOEro BKJIaJa B OOMMIA MPOAYKT 1O KPUTEPUAM, CaMOCTOSTEIBHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHUS.

Yuueepcanvuvie pecynsamusnwie oeticmaus

Camoopranuszanus:

—BBIABIIATE TPOOJIEMbI B KU3HEHHBIX M YYCOHBIX CHTYalMsIX, TPEOYIOIUX JUIsl PEIICHUsS (U3NISCKUX
3HAHUU;

—OPHUEHTUPOBATHCSI B PA3NIMYHBIX MOJXOAAX MPUHATHUS pElIeHUN (MHAMBHIyalbHOE, IPUHATHE PELICHUS B
rpynine, NpUHIATHE PEIIEHUH TpyIIoi);

—CaMOCTOATEIbHO COCTABIATH aJITOPUTM pelieHus (U3UYECKON 3aladyd WIM IUIaHa HCCIEAOBAaHUS C
y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh IpejiaracMble BapuaHThI
peueHui;

—J1enaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CamokoHTpoIIb (pedrekcus):

—/1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallMH U MIpeasaraTh IiaH e€ U3MEHEHUS;

—OOBSICHIATh NPUYUHBI JIOCTIKEHUS (HE JOCTHIXKEHHS) pe3ylbTaTOB JI€ATEIbHOCTH, JaBaTh OIICHKY
npUOOPETEHHOMY OIIBITY;

—BHOCUTH KOPPEKTUBHI B JCATEIHLHOCTH (B TOM YHCJIC B XOJ BHITIOJHEHUS (PU3NYECKOTO MCCIICIOBAHUS WM
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIUXCS CUTYAllUl, YCTAHOBJICHHBIX OLIUOOK, BOSHUKIIMX
TPYIHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIN U YCIOBUSIM.

OMOLMOHATIBHBIN UHTEIJIEKT:

—CTaBUTh ceOsl Ha MECTO JAPYroro YeloBeKa B XOJIe CIOpa WM TUCKYCCHH Ha Hay4HYIO TeMy, MOHHUMATh
MOTHUBBI, HAMEPEHUSI U JIOTUKY JPYTOTO.

[TpunsiTue cedst U APYTUX:

—TIpU3HaBaTh CBOE MPaBO HA OUIMOKY MpH peuieHuH (GU3NYECKUX 3a7ad WU B YTBEPKACHUSIX HA HAyYHBIC
TEMBI U TaKOE K€ IPaBO APYroro.

I[MPEAMETHBIE PE3YJIBTATBI

7 kiaacce

[IpenMeTHbIe pe3ynbTaThl HAa 0a30BOM YypPOBHE JOJDKHBI OTpaxaTh CHOPMUPOBAHHOCTH Yy OOYYAIOIIUXCS
YMEHHMN:

—MWCIONb30BaTh MOHATHUSA: (U3MUECKHEe M XHUMHUYECKUE SIBICHUS, HAONMIOJEHUE, HKCIEPUMEHT, MO/IeNb,
TUIOTEe3a; eAWHHIIBI (PU3UYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BeliecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOe); MEXaHHYEeCKOE [IBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJUHEHHOE),
TPaeKTOPHs, paBHOJCHCTBYIOMmIas cui, nedopmanus (ynpyras, MiaacTHIecKas), HEBECOMOCTh, COOOIIAIONTUECS
COCY/IbI;

—pasnu4ath sBieHus (nud@dy3us; TEIIoBOe JBIMOKEHHWE YaCTHI[ BEIIECTBA; PAaBHOMEPHOE JBHKCHHE;
HEPAaBHOMEPHOE JIBHKEHUE; UHEPIIHsI; B3aUMOJICHCTBUE TEN, paBHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHON OCHIO
BpallleHUs; Tepenadya JaBiICHHUS TBEPABIMU TelaMH, >KUIKOCTSIMH U Ta3amH; arMochepHOe aBliCHUE;
TUTABAHKE TEJT;, MPEBPANICHUS MEXaHUICCKOW YHEPTHH) 10 OMMCAHUIO WX XapaKTePHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (U3UYECKOE SIBIICHUE;

—pacrno3HaBaTh MPOSIBJICHHE W3YYCHHBIX (DU3MUECKUX SIBICHUNM B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIE
duznyecKne SBIICHUS B TPHUPOJC: MPUMEPHI TBHKCHHS C Pa3jIMYHBIMH CKOPOCTSIMH B JKHBOH W HEXUBOM
npupojie; NEHCTBUE CHIIBI TPEHUS B TMPHUPOJAE U TEXHHUKE; BIUSHHE aTMOCHEPHOTrO JaBICHHUS Ha >KUBOUN
OpraHMW3M; IUIaBaHWE pbIO; phIYard B Telie YeJIOBEKa; MPU 3TOM IMEPEBOJUTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICNISTH CYIIIECTBEHHBIE CBONCTBA/MIPU3HAKH (PU3NUECKUX SBIICHUI;



—OMMCHIBaTh U3yUEHHbIE CBOMCTBA Tel U (PU3MUECKUE SBIECHUS, UC- MONIB3Ys (PU3HUYECKHE BEIUYMHBI (Macca,
00BEM, IUNIOTHOCTH BEILLIECTBA, BPEMS, IIyTh, CKOPOCTh, CPENIHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
TeNa, CHJIa TPEHUs, JAaBleHHe (TBEPAOIrO TeNa, KHUIKOCTH, ras3a), BHITAJIKUBAIOIIAs CHJIA, MEXaHUYecKas
paboTa, MOIIHOCTb, IUICHYO CHJIBI, MOMEHT CHJbl, KOA((QUIMEHT TIOJIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETHYEeCKass W TMOTEHLUaNbHAs SHEPrus); IpU ONUCAHUU IPABWIBHO TPAKTOBATh (DU3NYECKUH CMBICI
UCTIOJIb3YEMBIX BEIMYMH, HMX OO0O03HAUEHUS W €OUHUIBI (PU3NYECKHX BEIUYMH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOILME JAHHYIO (U3MYECKYI BEIMYUHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH TI'paUKU H3YHYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEINYMH;

—XapaKTeprU30BaTh CBOMCTBA Tel, (U3NYECKHE SBJICHUS W TPOLECCHI, UCTIONB3Ys MpPaBUiIa CIOXKCHHUS CHII
(BI0JIb OJTHOM MpsIMOIA), 3aKkoH I'yka, 3akoH Ilackains, 3akoH Apxumesna, IpaBuIo paBHOBeCHUS pbluara (010Ka),
«30JI0TO€ HPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXaHHMYECKOM SHEpruu; IpHU 3TOM JaBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE,

—OOBACHATh (PU3MUECKHE SABIEHMS, IPOLECCHl M CBOMCTBAa Tel, B TOM YHCIIE U B KOHTEKCTE CUTYalUil
IPAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUNHHO-CIIEACTBEHHbBIE CBSI3U, CTPOUTh OOBSICHEHUE U3
1—2 nmormveckux maroB ¢ onopoi Ha 1—?2 W3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, (PU3NUECKUX 3aKOHA
WJIN 3aKOHOMEPHOCTH;

—pemaTb pacyéTHble 3aauu B 1—2 nelCTBUS, UCHOJIb3Ys 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (U3NYECKHE
BEJIMYMHBI: HA OCHOBE aHAM3a YCJOBUS 33Jaud 3alKChIBATh KPAaTKOE YCJOBHE, MOJICTABIATH (PU3UUECKUE
BEJIMYMHBI B (OPMYJIBI U IIPOBOJUTH Pacu€Thl, HAXOJUTh CIIPABOYHBIEC JaHHbIE, HEOOXOANUMBIE AJIS PEIICHUs
3ajiay, OLIEHUBATh PEATUCTUYHOCTh OJTYYEHHON (PU3NYECKON BEIMYHHBI;

—pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NPH MOMOIIM (DU3HYECKHX METO/IOB; B OINMCAHUM
UCCIICIOBAaHMsl BBIJCNIATh IPOBEPSieMOE MPEANookKeHue (TUIoTe3y), pa3iuyaTth M HHTEPIPETUPOBATH
HOJIy4EeHHBIH pe3yibTaT, HAXOAUTh OIMOKU B XOJI€ OIBITA, 1EJIaTh BHIBOJIBI [10 €I0 PE3yJIbTaTaM;
—TIPOBOJIUTH OTBITHI IO HAOIOCHUIO (PU3UUECKUX SBICHUH WK (PU3MUECKUX CBOMCTB Tel: (POPMYIUPOBATH
poBepsieMble IPEANONI0KEHUs, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOro 00OpYJOBaHUS, 3alMChIBaTh XO[
OIbITa U POPMYJIUPOBATH BHIBOJIBI;

—BBITNOJHATD TPSMBIE MU3MEPEHHs] PACCTOSHUS, BPEMEHH, MACChl Tella, 00BbEMa, CHIIBI M TEMIIEpaTyphl C
UCIOJIb30BAaHUEM aHAIOTOBBIX U LIU(POBBIX MPUOOPOB; 3aUCHIBATH TOKa3aHUs IPUOOPOB € yUETOM 3aJaHHOMN
abCOJIIOTHON MOTPEIIHOCTH U3MEPEHUH;

—TIPOBOJIUTh HCCJIEIOBAHNE 3aBUCHMOCTH OJHOW (DM3MYECKOW BEIWYHMHBI OT JIPYrol C HMCIIOJIB30BaHUEM
HPSMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PABHOMEPHO JIBUXKYILETOCs TeJla OT BPEMEHU JBMXKEHUS Tella; CUJIbI
TPEHUSI CKOJIBKEHHUS OT CHJIbl JaBJICHUs, KayecTBa 0OpaOOTKHM MOBEPXHOCTEH Tell U HE3aBUCHMOCTH CHJIbI
TPEHUsI OT TUIOIIAZN CONPUKOCHOBEHMS TEIN; CHJIBI YIPYrOCTH OT YIUTMHEHUS TPYXUHBI; BBITAJIKHWBAIOLICH
CHJIBl OT 00BbEMa NOrpyKEHHOM YacTH Tesla M OT IUIOTHOCTH KMJKOCTH, €€ HE3aBHCHMOCTH OT IJIOTHOCTH
Tesa, OT IIIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJIO; YCIOBUH IIaBaHWs TeJ, YCIOBUN paBHOBECHS pblyara U
0JIOKOB); Y4acTBOBaTh B IJIJAHUPOBAHUU Y4YEOHOTIO HCCIEI0BaHUS, COOMpATh YCTAHOBKY U BBIIOJHSTH
U3MEpEHUus, ClleAysl NpPeUIOKEHHOMY IUIaHy, (UKCHpPOBaTh pe3yibTaThl IOJYYEHHOHM 3aBHCUMOCTH
(¢u3nUecKuX BEIMYMH B BHJE MNPENIOKEHHBIX TaOiMll M TpaduKOB, JeNaTh BBIBOABI IO pe3yjbTaTaM
UCCIIEJIOBAHUS;

—IIPOBO/IUTh KOCBEHHbIE M3MEpPEHUs (hU3MUYECKHX BEIMYMH (TUIOTHOCTH BEILIECTBA JKUAKOCTH U TBEPIOTO
TeJIa; CHJIa TPEHHsI CKOJIbKEHMST; TaBJIEHUE BO3TyXa; BHITAJIKUBAIOLIAsl CUIIa, AEUCTBYIOLIAs Ha OTPYXEHHOE B
KUAKOCTb TeNo; KOA(P(GUIMEHT IOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAysd HPEI0KEHHON
UHCTPYKLUU: TPU BBINOJIHEHUH HW3MEPEHUH CcOoOMpaTh OSKCIIEPUMEHTANbHYIO YCTAaHOBKY M BBIUUCIATH
3Ha4YeHHEe NCKOMOW BEITUYHMHBI;

—Cco0J1r01aTh IIPaBUJIa TEXHUKU O€30MacHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

—VyKa3plBaTh  NPUHLUIBl  JACUCTBUS  NPUOOPOB W TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOLIAIoIINecs cOCy/bl, OapoMeTp, phlyar, MOABMKHBIA M HEMOABHKHBINA OJIOK, HaKIOHHAs
IJIOCKOCTb;

—XapaKTepru30BaTh MPUHLUIBI JASHCTBUS HW3YUYEHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOMCTB C OMOPOI HA UX
onucaHus (B TOM 4YMCie: TOALIMITHUKH, YCTPOMCTBO BOJONPOBOAA, THMIPABIMYECKUH INpecc, MaHOMETD,
BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp), MCHOJb3ysl 3HAHMS O CBOMCTBaX (U3NYECKUX SIBICHUH U
HEo0XoiuMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—IIPUBOJUTh TMPUMEPHI / HAXOAUTh WHPOPMALIHIO O TIpUMepax MPAKTUYECKOT0 UCHOIb30BaHUS (PU3NUECKUX
3HAHUH B TTOBCEHEBHOM KU3HU ISl 00ecreueHus1 0€30IacCHOCTH MPU 00paIieHun

¢ npuOopaMu U TEXHUUECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3I0POBbSI U COOJIIOJICHUS HOPM 3KOJIOTUYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEeH Cpene;

—OCYIIECTBIATH 0TOOP KCTOYHUKOB HH(pOpMaIuu B ceTi IHTEpHET B COOTBETCTBHH C 33aHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOUIMXCS 3HAHMM M TMyTEM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIIEIATH
UH(POPMALINIO, KOTOPasi ABJISAETCS IPOTUBOPEUNBOI I MOKET OBITh HEIOCTOBEPHOM;

—MCIONb30BaTh IMPU BBIMOJHEHUH YYEOHBIX 3aJlaHUil HAyYHO-NOMYJISPHYIO JHUTEpaTypy (QHU3NUecKoro
COJIepKaHusl, CIIPaBOYHBIE MaTepualbl, pecypchl cetu MHTepHeT; BiaaeTh MpUEMaMH KOHCHEKTHPOBAHUS
TEKCTa, mpeoOpa3oBaHusl HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

—Cco3/1aBaTh COOCTBEHHBbIE KpaTKHE MHCbMEHHbIE M YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3 KMCTOYHHMKOB



nHpopmanuu GU3NIECKOTO COJIEP)KaHMS, B TOM YUCIE MyOJUYHO JeNIaTh KpaTKUE COOOIIEHUS O Pe3ysibTaTax
MIPOEKTOB WJIM YUYEOHBIX UCCIEAOBAHU; ITPH ATOM I'PaMOTHO MCIIOJIH30BaTh N3YUCHHBIN MOHATHIHBINA ammapar
Kypca (DM3UKH, COMTPOBOXK/IATh BHICTYIUICHUE TIPE3CHTAIIUEH;

—TIpy BBINOJHEHUHU Y4YEOHBIX MPOEKTOB W MCCIEAOBAHUN paclpenesTh OO0S3aHHOCTH B TpYIIE B
COOTBETCTBUU C I[IOCTABJIEHHBIMHM 3aJjauaMH, CJIEIUTh 3a BBINOJIHEHWEM IUlaHa JACWCTBUM, aJeKBAaTHO
OLCHHUBATH COGCTBCHHBIﬁ BKJIaZd B JACATCIIbHOCTH I'PYHIIbI; BEICTpAUBATh KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC,
YUUTHIBasi MHEHHE OKPYKAIOIIHX.

8 ki1ace

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Yy OOYHAIOIIMXCS
YMEHHUIA:

—MCII0NIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYII, TEINIOBOE ABM)KEHHE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHUS BELIECTBA, KPUCTAJUINYECKUE U aMOp(HBIE Tela, HACHIILIEHHBIH 1 HEHACHIIIEHHBII Nap, BIAXHOCTh
BO3/lyXa; TEMIEpaTypa, BHYTPEHHsS JHEPrus, TEIJIOBOW JIBUTATENb; 3JEMEHTApHbIA 3JEKTPUUYECKUN 3apsl,
AJIEKTPUYECKOE 110JI€, IPOBOJHUKU U AUDIEKTPUKH, IOCTOSHHBIIN 3JIEKTPUUECKUN TOK, MArHUTHOE T10JIE;
—pasnuyarth sABJIEHUS (TEIJIOBOE pacUIMpEeHUe/CKaTHEe, TEIUIONepeIada, TEIIOBOe paBHOBECHE, CMaylBaHHe,
KalWUIIpHBIE SIBIICHUS, MCIapeHe, KOHJCHCalus, TUIaBlIeHUue, KpUcTauin3anus (oTBepeBaHue), KUIICHUE,
Terulonepenaya (TerIONpOBOAHOCTb, KOHBEKIUS, U3IYUEHUE); JIEKTPU3ALUs TEJ, B3aUMOJIEHCTBUE 3apsIOB,
JICHCTBUSI AJIEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MAarHUTOB, JACHCTBUE MAarHUTHOTO
MOJIsS. HAa MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsE MHAYKIHS) MO OMHCAHUIO MX XapaKTepHBIX CBOICTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SBICHHUE;

—pacrno3HaBaTh MPOSIBICHHE W3YYCHHBIX (DU3MUECKUX SIBICHUNU B OKPYKAIOIIEM MHUPE, B TOM YHUCIE
dbusnyeckue SBICHHS B TMPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE M KANWUISPHBIE SIBICHUS B MPUPOJE,
KpUCTa/UIbl B mpupoje, uzinydenue CouHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, UHEes, CHETa; AJIEKTPUUYECKUE SBJICHUS B aTMoc(hepe, AIeKTPUIECTBO KUBBIX OPTaHU3MOB; MAarHUTHOE
noje 3emi, Jpeid IMOI0COB, pOJb MAarHUTHOIO IMOJIA JUIS JKU3HU Ha 3emJle, MOJIAPHOE CUSHUE; IPU 3TOM
NEPEeBOJIUTh MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIACITATH CYIIECTBEHHBIC CBONCTBA/TIPHU3HAKU (DU3UUECKHUX
SIBIICHUIA;

—OIUCHIBaTh HM3yYEHHBIE CBOWCTBA Tel U (DU3HUECKHUE SIBICHUSA, HCIONB3Yd (PU3NYECKHUE BEIHMUHHBI
(TeMmiepatypa, BHYTPEHHSISI SHEpPrusi, KOJIMUYECTBO TEIUIOTHI, YAEJbHAas TEIJIOEMKOCTh BEILLECTBA, yJAEIbHAs
TEIUIOTa IUIaBIIEHUS, YZAelbHas TeIUloTa NapooOpa3oBaHMs, YAeNbHas TEIUIOTa CrOpaHHus TOIUIMBA,
KOA((UIIMEHT TOJIE3HOTO ACHCTBUS TEINIOBOW MAlTMHBI, OTHOCUTENIbHAS BIIAXXHOCTh BO3/1yXa, DJIEKTPUUYECKUI
3aps], CWJa TOKA, 3JIEKTPUYECKOE HAIpsDKEHHE, CONPOTHUBIIEHUE IPOBOAHMKA, YJEJIBHOE CONPOTHUBIIEHUE
BEIeCTBa, pab0Ta U MOIIHOCTH SJEKTPUUECKOTO TOKA); MPU ONUCAHUU TMPABUIBLHO TPAKTOBATh (U3NUYECKUI
CMBICT HCIIOJIb3yEMbIX BEIMYMH, OOO3HAYEHUS WU €AMHULIBI (PU3MYECKHX BEIMYUH, HAXOJUTh (HOPMYIIHI,
CBS3BIBAIOIME JAaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTMMHU BEJIMYMHAMM, CTPOUTH TpapUKU H3Yy4YEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEIUUYHH;

—XapaKkTepu30BaTh CBOICTBa Tel, (pU3MUECKUE SBICHHUS W TMPOLECCH, HCIOJIb3Ysl OCHOBHBIE MOJOKEHHS
MOJIEKYJISIPHO-KMHETUUECKON TEOPUH CTPOEHHS BEIIECTBA, IPUHIUI CYNEPHO3UIMHU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH JDxoyns—JleHuna, 3akoH
COXpaHEHMsI SHEpruM; IpPH OSTOM JlaBaTb CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTeMaTU4YECKOE BBIPAKEHUE;

—O0OBACHATH (PU3UUECKUE MPOLECChl M CBOWCTBA Tell, B TOM YUCJIE€ U B KOHTEKCTE CUTYaIMil MpaKTHUKO-
OpPUEHTHPOBAHHOIO XapakTepa: BBIABIATh MPUUYMHHO-CIEICTBEHHbIE CBS3M, CTPOUTH OOBsICHEHHE u3 1—2
JIOTHYECKHX IIaroB ¢ ONopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (U3NYECKUX SBICHMH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

—pemaTh pacyéTHble 3aJjauu B 2—3 AEUCTBUS, UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PU3NUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a[]aul 3alIUCBhIBATh KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK JTAHHBIX
JUIsl pellieHus 3ajaui, BBIOMpPaTh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE ISl €€ peleHHs], TPOBOAUTE Pacu&Thl U
CpaBHUBATh MOJIyU€HHOE 3HaUeHUE (PU3MUECKON BEIMUMHBI C U3BECTHBIMU JTaHHBIMH;

—pacno3HaBaTh MNPOOJEMbl, KOTOPbIE MOXHO PEIIUTh NpPHU MOMOIIM (U3NYECKUX METO/AOB; HCIOJb3YS
ONMCAHUE HCCIIEIOBaHUS, BBIICIATh IPOBEPSIEMOE IPEANONOKEHUE, OLEHUBATh IPABWIBHOCTH MOpPSAKa
IIPOBEJCHUS MCCIEA0BaHNUs, 1€IaTh BBIBOBL;

—TIPOBOJIUTH ONBITHI MO0 HAOIIOJACHHUIO (PU3MUECKUX SBICHUN WM (PU3NUECKUX CBOMCTB Tel (KamuuIspHbIE
SBJICHUs, 3aBHUCHUMOCTh JaBJIEHUS BO3AyXa OT €ro o0béMa, TeMIlepaTypbl; CKOPOCTH Ipoliecca
OCTBIBAHUS/HATPEBAHUS TPU HM3IIYUYEHUH OT LBETa H3Jydalollel/MOorIomaoned MoBepXHOCTH; CKOPOCTh
UCIApeHus BOABI OT TEMIEpPaTypbl >KUAKOCTH U IUIOMAAM €€ TOBEPXHOCTH; DJJIEKTpU3alus Tel U
B3aMMOJECHCTBUE DJIEKTPUUECKUX 3apsA0B; B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB, BH3yalHU3alus
MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB; JIEHCTBUS MAarHUTHOIO IOJIA Ha NMPOBOJHUK C TOKOM, CBOMCTBA
JJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABHUTATENsl MOCTOSHHOTO ToOKa): (OPMYyJIUpOBAaTh MpPOBEpsSIEMbIE
IPENONI0KEHUs, COOMpaTh YCTAaHOBKY M3 TNPEAJIOKEHHOTO OOOpYAOBaHUS; OIMCHIBaTh XOJ OIbITa U
(bopMyIHpOBaTH BBIBOBI;

—BBINIOJIHATD TPSMbIE H3MEPEHMs] TEeMIIepaTypbl, OTHOCUTEJIIbHOM BIaKHOCTH BO3AyXa, CHJIBI TOKa,



HaNpsDKEHUsl C MCIIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M JATUMKOB (U3NYECKUX BEIMYMH; CPAaBHUBATb
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH;

—IIPOBOJIUTh MCCJIEOBAHNE 3aBUCHMOCTH OJHOW (PM3NYECKOH BEIMYMHBI OT JPYro C HCIIOJIb30BaHUEM
OpSAMBIX W3MEPEHUH (3aBUCHUMOCTb CONPOTUBIICHHS INPOBOAHUMKA OT €ro JUIMHBI, IJIOUIAJU IONEPEYHOIo
CCUEHHUS U YACIBHOTO COIPOTUBIICHMS BEIECTBA NPOBOJHUKA; CHIIBI TOKA, MAYILIETO 4epe3 MPOBOAHHUK, OT
HalpsDKEHUsT Ha [POBOAHMKE; MCCIEAOBAHUE IIOCIEIOBATEIBHOTO W MApajuIEJbHOTO  COEIMHEHUN
IIPOBOJHUKOB): IIJJAHUPOBaTh HCCIIEAOBAaHUE, COOMpATh YCTAHOBKY M BBIIIOJHATH H3MEPEHUs, Cleays
IPEUIOKEHHOMY IIaHy, (PUKCHPOBATh pe3yibTaThl MOJTYYEHHON 3aBUCHUMOCTH B BUJAE TaOJUI U TpadUKOB,
JienaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEI0BAHHUS;

—IIPOBOJIUTh KOCBEHHbIE M3MepeHus (U3NYeCKUX BeIMYuH (yAelabHas TEIUIOEMKOCTbh BEILECTBa,
COIIPOTHBJIEHUE TMPOBOJHMKA, pabOTa M MOILMHOCTb 3JIEKTPUYECKOr0 TOKA): IUIAHUPOBATh H3MEPEHMS,
coOuparh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS NPEUIOKEHHOW HHCTPYKLUUH, W BBIYUCIATH 3HAUEHUE
BEJIMYUHBI,

—Cc00:110/1aTh NpaBUJIa TEXHUKHU 0€30MaCHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYA0BAaHHEM;
—XapaKTepU30BaTh MPUHIUIBI JCHCTBUS W3YUYEHHBIX MPHUOOPOB U TEXHHUUECKUX YCTPOMCTB C OMOPOH HA UX
onucaHus (B TOM YMCIE: CUCTEMa OTOIUIEHUS IOMOB, TUTPOMETp, NapoBas TypOMHA, aMIIepMETp, BOJIBTMETD,
CUETUYMK 3JIEKTPUYECKOM SHEpruM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHbIE AIIEKTPOIPUOOPHI
(mpuMepsbl), BIEKTPUUECKUE MPEAOXPAHUTENN; BJIEKTPOMArHuT, 3JIEKTPOJABUIATENb IOCTOSHHOIO TOKA),
UCMONb3Yysl 3HAHUSA O CBOMCTBAX (PU3MYECKHX SIBICHUI U HEOOXOIUMBbIEe GU3NUECKNE 3aKOHOMEPHOCTH;
—pacro3HaBaTh POCTbIe TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI 110 CXEMaM U CXEMATUYHbBIM
pucyHKaMm (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHEIO CrOpaHUs,
JIEKTPOCKOII, PEOCTAT); COCTABIATh CXEMbI 3JIEKTPUYECKUX LIENel ¢ MocieloBaTeIbHbIM U MapaiesIbHbIM
COEJMHEHHUEM 3JIEMEHTOB, pa3jinyasi yCIIOBHbIE 0003HAYEHHUS JIEMEHTOB JIEKTPUUECKUX LIEHeH;

—TPUBOJUTH MPUMEPHI/HAXOIUTh HH(POPMAIUIO O MPHUMEPaxX MPAKTUYECKOTO HCIOIBb30BaHUS (PHU3UIECKUX
3HaHUI B MOBCEJHEBHON >KM3HM JUIsl obOecriedeHus O€30MacHOCTH NpH OOpalleHuu ¢ npubopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAaHEHMs 3[0POBbs U COOJIIOJEHUS HOPM 3KOJIOTMYECKOIO MOBEACHUS B
OKpYKarolllei cpere;

—OCYILECTBIATh IOUCK MHPOpMALUU (PU3HMUECKOro cojJepkaHus B ceTU VIHTepHeT, Ha OCHOBE UMEIOIIHUXCS
3HaHUN U NyTEM CpaBHEHMs JOMOJHUTENIBHBIX HCTOYHUKOB BBIIENATH HWH(GOPMAIMIO, KOTOpas SBISETCS
IPOTUBOPEUUBOM NI MOXKET OBITh HEJOCTOBEPHOM;

—MHCHOJb30BaTh MNPU BBINOJHEHUM YUEOHBIX 3aJaHUH HAY4YHO-TIOMYJISIPHYIO JHMTEparypy (usnueckoro
COJIEp/KaHus, CIPAaBOYHbIE MaTepualbl, pecypchl ceTd MHTepHeT; BiageTh NpuéMamMu KOHCIIEKTHPOBaHUS
TEKCTa, mpeoOpa3oBaHus HHPOPMAITUH U3 OJHONW 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE IMCbMEHHbIE M KpaTKUE YCTHbIE COOOIIeHHs, 0000mmas uHPOpMALUIO U3
HECKOJIbKUX HCTOYHHUKOB (DU3MYECKOI'O COJEpXKaHMsA, B TOM 4YHCIE IYOJUYHO MPEICTABIATh PE3yJbTaThl
IIPOCKTHOM WJIM MCCIIEIOBATEIbCKOM JIEATEIBHOCTH; IIPU O3TOM TIPAaMOTHO HCIIOJIb30BATh HW3Y4YECHHBIN
NOHATUIHBIN annmapaT Kypca (PU3HMKH, COITPOBOKIATH BBICTYIUICHHE MPE3eHTalUEH;

—TIpH BHIMOJHEHUH YUE€OHBIX IPOEKTOB U MCCIEeI0BaHUN (PU3NYECKHUX MPOLIECCOB PACHIPEEIATh 0053aHHOCTH
B IpyNme B COOTBETCTBUM C IOCTABJICHHBIMHM 33Ja4aMH, CJIEAUTH 3a BBIIIOJHEHHEM IIJIaHA JEHCTBHU M
KOPPEKTHPOBATh €ro, a/JeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JEATENBbHOCTh TPYIIBI; BBICTPAWBaTh
KOMMYHHKaTHUBHOE B3aUMOJAEHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

9 kJace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTb C(HOPMHPOBAHHOCTH Yy OOydYarOIIUXCs
YMEHHMN:

—MWCIIONb30BaTh IOHATHA: CUCTEMA OTCYETA, MaTepualbHas TOYKa, TPAEKTOPUsA, OTHOCHTEIbHOCTh
MEXaHUYECKOro JBWKEHHs, JedopManus (ynpyras, IUIacTHYECKas), TpPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOPEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COIIOTHO TBEPJOE TEJNIO, LIEHTP TAKECTU TBEPIOrO
Tela, PaBHOBECHE; MEXaHUYECKUE KOIeOaHUsI U BOJHBI, 3BYK, HH(Pa3ByK U yIbTPa3BYyK; HIEKTPOMArHUTHbIE
BOJIHBI, LIKaJla 3J€KTPO- MAarHUTHBIX BOJH, CBET, OMM30PYKOCTb U JAIbHO30PKOCTb, CHEKTPBl UCITYCKAHUS U
HOIJIOILEHMS; anb(a-, 0eTa- U raMMa-u3IydeHUs, U30TOIbI, JIepHas SHEPreTUKa;

—pas3nuyarh sBIEHHS (PAaBHOMEPHOE U HEPaBHOMEPHOE NPSIMOIMHEHHOE IBMKEHHE, PaBHOYCKOPEHHOE
NpsAMOJIMHEIHOE JBMXKEHHE, CBOOOJHOE TMajJeHHe Tel, PAaBHOMEPHOE MBMXKEHHE IO OKPYKHOCTH,
B3aUMOJICIICTBHE TeJl, PEaKTUBHOE IBIKEHHUE, KoyeOaTeIbHOE ABWKEHHE (3aTyXalOIIUEe M BBIHYX/ICHHBIC
KoJeOaHMs), PE30HAHC, BOJHOBOE JBUXKEHHUE, OTPAXKEHUE 3ByKa, NPSAMOIMHEHHOE pacHpoCcTpaHEHUE,
OTpa)XCHUE U NPEJIOMIIEHHE CBETA, [IOJJHOE BHYTPEHHEE OTPaK€HHE CBETa, pas3lIoKEHHE Oeoro cBeTa B
CHEKTP M CIOKEHHE CHEKTPAJIBbHBIX IBETOB, JHWCIIEPCUSl CBETa, C€CTECTBEHHAs paJAHOaKTUBHOCTD,
BO3HMKHOBEHUE JIMHEIYATOrO CIEKTPa M3Iy4eHHs) MO ONMCAHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SBICHUE;

—pacro3HaBaTh IPOSIBIIEHUE U3YYEHHbIX (U3UYECKUX SIBICHUH B OKpYXAMOIEM MHUpe (B TOM 4YHCIE
(usnueckue sIBICHUS B MPUPOAE: NPUIUBBI U OTJIUBBI, JBUKEHHE IU1aHeT CONHEYHONW CHCTEMBI, PEaKTUBHOE
JBYDKCHHUE JKMBBIX OPIaHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMM, 3€MJIETPSCEHHE, CEHMCMUYECKUE BOJHBI,
I[yHaMH, 5XO, IBeTa TeJ, ONTHYECKUE SBJIECHUSA B MPHUPOJE, OHUOIOTMYECKOEe JAEHUCTBHE BHIAUMOTO,



yIbTPaHOJIETOBOTO U PEHTT€HOBCKOTO U3JTy4eHHUH; €CTECTBEHHBIN paJOaKTUBHBIN (POH, KOCMUUYECKHE JTY4H,
paZMOAaKTUBHOE M3JIydYeHHE MPUPOJHBIX MHUHEpANOB; ACHCTBUE PAJMOAKTHBHBIX H3IYYEHUH Ha OpPraHU3M
YeloBeKa), NpPU ATOM TIEPEBOAUTH TNPAKTUUYECKYIO 337ady B Y4eOHYIO, BBIICIATH CYLIECTBEHHBIC
CBOMCTBA/MpU3HAKHA (PU3NUECKHUX SBICHHI;

—OMNMCHIBaTh U3y4YEHHBIE CBOICTBA Tel M (GU3NYECKUE SABICHUS, UCIIONIb3Ys (PU3NUYECKNE BEIUUUHBI (CpEaHss
U MTHOBEHHAsi CKOpPOCThH Tejla MPU HEPAaBHOMEPHOM JBHKCHHMH, YCKOPEHHUE, MEepeMelleHue, MyTh, yrioBas
CKOpOCTb, CHJIa TPEHHUs, CHJIa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOrO MaJeHUs, BEC Tesla, UM-
IyJbC TENa, UMIIYJIbC CUJIBI, MEXaHUYeCcKasl paboTa U MOILHOCTb, IOTEHLUAIbHAS YHEPIUs Tella, MOAHIATOrO
Ha/l MOBEPXHOCTHIO 3E€MJIM, MOTEHIMAJbHAs SHEPrusl CXKATOW NPYKUHBI, KHHETHYECKAasi DHEPTus, IOJIHAs
MEXaHU4YEeCKasi SHEeprus, Mepuoj] U 4YacToTa KoJieOaHUM, AJMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, I0Ka3aTellb IPEJOMIICHUS Cpelbl); MPU ONUCAHUM IPABUIBHO TPAKTOBATh (PU3MUECKUIL
CMBICII HCIIOJIb3YeMbIX BEIIM- YMH, 0003HAUEHUS W E€IUHHIBI (U3NUYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (U3NYECKYI BEIMUYUHY C JPYTMMH BEIMYMHAMHU, CTPOUTH IpadUKU HM3YHYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

—XapaKTepU30BaTh CBOIMCTBA Tell, GU3NUECKUE SBICHUS U MPOLIECCHI, UCIIONIB3YS 3aKOH COXPAHEHUS SHEPTHH,
3aKOH BCEMHMPHOI'O TATOTEHMsI, IPUHLUI CYNEPIO3ULUU CUJI, IPUHLUI OTHOCUTENIbHOCTU ["anmuiies;, 3aKOHbI
HbroTOHA, 3aKOH COXpaHEHUs UMIIYJIbCA, 3aKOHbl OTPAKEHUS U IPEJIOMIIEHHUS CBETA, 3aKOHBl COXpaHEHUs
3apsI0BOTO M MAacCOBOTO 4YHCEN MpH SACPHBIX PEAKLUAX; IIPH STOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa U 3aIIMChIBAaTh €0 MAaTEMaTHYECKOE BbIPA)KEHUE;

—O0OBACHATh (U3NYECKHE TPOLECChl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCT€ CHUTyalMil
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPHUYNHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3
2—3 JOrMYecKUX LI1aroB ¢ ONOPON Ha 2—3 M3yUeHHBIX CBOMCTBA (PU3NUYECKUX SIBIICHUH, (PU3NYECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;

—pemiate pacu€THbIe 3a/a4u (ONMUpAIOIIUecs Ha CHUCTeMY M3 2—3 YpaBHEHHMI), HCIIOJB3YS 3aKOHBI U
(dopMyIbl, cBsA3bIBatOIINE (PU3NYECKHE BEJIWYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 33Ja4yM 3alMChIBaTh KpaTKoe
YCIIOBHE, BBIABJIATH HEIOCTAIOLIME WM N30BITOYHbBIE JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUI pelIeHUs, TMPOBOJUTH PAcu€Thl M OLEHHBATH PEATMCTHYHOCTh IMONYYECHHOTO 3HAYCHUs (PU3HMUECKOU
BEJIMYMHBI;

—pacrno3HaBaTh IpOOJeMbl, KOTOPblE MOXHO pPELIMTh MpU MNOMOIIM (U3NYECKUX METOJIOB; HCIOJb3Ys
ONKMCAaHWE WCCIICAOBAaHUS, BBIACIATH MPOBEPSEMOE NPEANOIOKEHNE, OLEHHBATH IMPABHIBHOCTh TMOPSIKA
IIPOBE/ICHUS UCCIIEJOBAHNUS, JIeNaTh BbIBO/IbI, HHTEPIPETUPOBATh PE3YNbTaThl HAOIIOAEHUI U OIIBITOB,;
—IIPOBO/IUTh OMBITHI MO HAOIIOJCHUIO (PU3UUECKUX SIBICHUM WM (PU3NYECKUX CBOWCTB Tesl (M3yueHHe
BTOpPOro 3aKkoHa HpI0TOHA, 3aKOHA COXPaHEHHs PHEPTUH; 3aBHCHMOCThH IEpHOAa KoJeOaHWH MPYKUHHOTO
MasiTHUKAa OT Macchl Ipy3a M KECTKOCTU HPYKUHBl U HE3aBUCUMOCTh OT aMIUIMTY/Abl MaJlblX KoJieOaHUH;
IOPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pas3JioKeHHe Oeloro cBeTa B CHEKTP; HU3yYEHHE CBOWCTB
M300paKeHHsS B IUIOCKOM 3€pKajie M CBOWCTB M300pa)Ke€HUs MpeAMETa B COOMpAIONICH JTMH3E; HAOII0IeHNE
CIUIOIIHBIX M JIMHEHUYaThIX CIEKTPOB W3JIYYEHHUs): CAMOCTOSATENILHO COOMpaTh YCTaHOBKY M3 H30BITOYHOTO
Habopa 000pyAOBaHU; OIMKMCHIBATh XOJ] OIBITA U €r0 pe3yJbTaThl, (POPMYIHPOBATH BBIBOIbI;

—TIPOBOJIUTH MIPU HEOOXOAMMOCTH CEPHIO TPSMBIX U3MEPEHUH, ONpeAemssi CpeHee 3HaAUCHHEe H3MEpsSeMOi
BeNMYMHBI  ((OKYCHOE  paccTosHME  coOuparolieil  JIMH3bI);  OOOCHOBBIBaTH  BBIOOp  crocoba
U3MEPEHUs/U3MEPUTENIBHOTO TPUOopa;

—TIPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (PM3MUYECKMX BEIMYMH C WCIOJIH30BAHUEM MPSMBIX H3MEPEHHUN
(3aBHCHMOCTh IyTH OT BPEMEHM IPH PABHOYCKOPEHHOM JBIKEHMHM O€3 HadajibHOM CKOpPOCTH; Mepuoja
KoJICOAaHUH MaTeMaTHMYeCKOro MasiTHHMKAa OT JUIMHBI HUTH; 3aBUCHUMOCTH YIJla OTPaKEHHsI CBeTa OT yIJa
naJieHus] U yriia MpeJioMJICHUsS OT yrila MajJeHus): IUIAHUPOBATh HMCCIIEJOBAHUE, CAMOCTOSTEIIEHO COOMpPATh
YCTAHOBKY, (PMKCUPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C YUETOM 3aJaHHOMN
HOTPEIIHOCTY U3MEPEHUH B BUJie TaOIUIl U TpaUKOB, JAeTIaTh BEIBOJBI IO pe3yJIbTaTaM UCCIIEI0BaHMS;
—TIPOBOJIUTh KOCBEHHBIE HM3MEpEeHHs] (U3UYECKUX BEIUIHH (cpez[Hsm CKOPOCTh W YCKOpPEHHE Tela IpH
PaBHOYCKOPEHHOM JIBMKEHUH, YCKOPEHHE CBOOOIHOTO MaJIeHHs], )KECTKOCTh NPYKUHBI, KO3 PULIMEHT TpeHus
CKOJIbXKECHHUS, MeXaHH4yeckass paboTa W MOIIHOCTb, 4YacTOTa W TNeEpHOoJ] KoJeOaHUM MaTeMaTHMYecKoro M
NPY)KHUHHOTO MAasiTHUKOB, ONTHYECKas CHja COOWMpAroIIei JIMH3BI, pPaJWOAKTHBHBIA (OH): TUIAHHPOBATH
U3MEpEeHus; coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATH WM3MEPEHUs, CIenys NpeasIoKeHHON
MHCTPYKIIMHU; BBIYUCIIATH 3HAYCHUE BEJIMYMHBI U aHAJTU3UPOBATh MTOJTyYSHHbIE PE3YJIbTaThI;

—Cco0Jr01aTh IPaBUJIa TEXHUKU O€30MMaCHOCTH IPpH padboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

—pa3nuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3NYECKUX MOJeNel: MaTepualibHas TOYKa, aOCOJIFOTHO
TBEPJIOE TENO, TOUEYHBI HMCTOYHMK CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHass MOJeNb aToMa, HYKJIOHHas
MOJIENTb aTOMHOTO SI/Ipa;

—XapaKTeprU30BaTh MPUHLUMBI JACHCTBUS H3YUYEHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOMCTB C OMOPOH HA UX
onucaHus (B TOM YMCIE: CIIHMIOMETp, TaTYUKU MOJO0KEHHUS, PACCTOSIHUA M YCKOPEHHUs, pakeTa, 3X0J0T, OUKH,
NEepUCKOII, (OoToanmapaT, ONTHIYECKAE CBETOBOJBI, CIIEKTPOCKOI, JTO3UMETp, Kamepa BuibcoHa), HCTIONB3Ys
3HaHUS O CBOMCTBaX (PM3NUECKUX SIBIICHUH U HEOOXOUMBbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

—MHCIOJb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, M3MEPHUTEIbHBIX
nprOOPOB M TEXHOJOTHMYECKHUX IPOIECCOB MPH PEHICHUH YUYEOHO-TPAKTHUECKUX 3a/1a4; ONTHYECKHE CXEMBI



JUI IOCTPOEHUS N300pa’keHHH B IIIOCKOM 3€pKajie M cOOMpPAIOLIEH JIHH3E;

—IPUBOJUTE MPUMEPHI/HAXOIUTh MH(DOPMALUIO O NMPUMEPAX NPAaKTUYECKOIO HCIOIb30BaHUSA (U3NUYECKUX
3HaHUU B TOBCEIHEBHOH JXKM3HM Juid oOecredyeHHs O€30MacHOCTH IpH OOpalleHuu ¢ npubopamMu U
TEXHUYECKHMHU YCTPOWCTBAMH, COXPaHEHMs 3[0POBbs U COOJIIOJEHHS HOPM SKOJIOTMYECKOTO TMOBEACHUS B
OKpYKarolleu cpere;

—OCYIIECTBIATh TOUCK HMH(POpPMAUK (PU3HMUYECKOTO COJEpKaHUs B CeTH MHTEpHET, caMOCTOSTEIbHO
(bopMynupys HOUCKOBBIN 3aIIPOC, HAXOAUTh IIYTH OIPEEIIEHUS TI0CTOBEPHOCTH MOIY4EHHOW HHPOPMALIUU Ha
OCHOBE MMEIOIINUXCS 3HAHUHN U JIOMOJHUTEIbHBIX HCTOYHUKOB;

—MWCHOJB30BaTh MpPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIHTEparypy (usmueckoro
COJIepKaHus, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT; Biagers npuéMamMu KOHCIEKTHPOBAaHUS
TEKCTa, IpeoOpa3oBaHus MH(MOPMALIUKN U3 OJHOW 3HAKOBOW CHUCTEMBI B IPYIYIO;

—C03/1aBaTh COOCTBEHHBIC NMHCbMEHHBIC M YCTHBIE COOOLICHHMS Ha OCHOBE MH(OPMAIMHM W3 HECKOJIBKUX
UCTOYHUKOB  (U3UYECKOTO0  COJAEpKaHMs, MyOIMYHO NPEACTaBIATh pPE3ylbTaTbl IPOEKTHOM MU
UCCIIEI0BATEIbCKON JIEATEIbHOCTH; MIPU 3TOM T'PAMOTHO HCIOJb30BATh M3YYEHHBIH MOHATHHMHBIA anmapar
U3y4yaeMoro paszaena (U3MKM M CONPOBOXKAATH BBICTYIUIEHHE IIpE3eHTAle C y4€ToM 0CcOoOEHHOCTEH
ayJUTOPUN CBEPCTHHUKOB.

1.4. TemaTnuyeckoe NIaHMPOBAHUE

7 KJacc

Ne Tema pazaena KouanuecTrBo yacos OcHOBHBIE BH/BI AeATEIbHOCTH 20P

n/n Bcero | Koutp. | JlaGop.
pao. pao.

Pazgen 1. ®u3nka u eé posib B MO3HAHUH OKPYKAKLIEro Mupa. 6 4. https://resh.edu.r

BrraBiienue paznmauii Mexay GU3NIECKUMH U u/subject/lesson/
XHMHYECKUMH TIPEBPAILEHUSIMH. https://www.yak
®dusuka - HayKa o 2 0 0 PacnosnaBanue 1 kimaccupukanus GU3NIeCKuX lass.ru/p/fizika/
IIpUpoJIe SIBJICHUI1: MEXaHUYECKHUX, TEIJIOBBIX, 3JIEKTPUUYECKUX, | bUOIMOTEKA
MarHUTHBIX U CBETOBBIX. ]_[OK
Habnronenue n onmcanne QU3NIECKUX SBICHAN https://m.edsoo.r

11

Omnpenenenye UEHbI JEIEHUS Kbl u/7f416194

HM3MEPHUTENBEHOTO pUOopa. http://www.fizik
aru

http://schoolcoll

IIPOMEXKYTKOB BPEMEHM € YYETOM MOIPEIIHOCTEM. ection.edu.ru

W3mepenne TMHEHHBIX pa3MepoB Tell U

W3mepenne 06bEMa KHUIKOCTH U TBEPJIOTO Tena.
W3mepenne temnepaTypbl IpH TOMOIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHKa

12 duznyeckue 2 0 0
' BEITHYUHBI TEeMIepaTypsl.
BrinosHeHNe TBOPYECKUX 33/1aHUH 110 TTOUCKY
CII0COOOB M3MEPEHUS] HEKOTOPBIX (PH3NUYECKUX
XapaKTepUCTHK, HAIPHIMEP, Pa3MEPOB MaJbIX

00BEKTOB (BOJIOC, IPOBOJIOKA), YAATEHHBIX

00BEKTOB, OOJIBIIUX PACCTOSHUM, MaJIBIX
NPOMEXYTKOB BpeMeHH. O0CyKIeHHEe
TIpeIaraeMbIX CriocoboB

BeiBrkeHre THTIOTE3, OOBACHSIONMIMX TPOCTHIE
SIBJICHHUS1, HATIPUMED:

— [OYEMY OCTaHABJIMBACTCS JIBHKYILECECs

[0 TOPU3OHTAILHOM TIOBEPXHOCTH TEJIO;
EcrecTBeHHOHay4
13 HbIH METON 2 0 1 — [IOYEMY B JKapKyI0 [OTOly B CBETIION OJEK/Ie
HO3HAHWA NpOXJIajHe, yeM B TEMHOM. [Ipemiokenue
Croco00B MPOBEPKHU HIIOTE3.

HpOBe,HGHI/IC HCCJICA0OBAHMS 110 TPOBEPKE KaKOM-

JTMOO0 THIIOTE3HI.



https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru/p/fizika/
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http://schoolcollection.edu.ru/
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[ocTpoeHne mpocTeHImux MoeNeh PU3MYSCKIX
SIBIICHUH (B BUJIC PUCYHKOB WJIH CXEM ), HAIPUMEP
MaJICHUC MPEIMETa; IPSIMOIUHEHHOES

pacrnpoCcTpaHCHUEC CBCTa

Pasnen 2. HepBOHa‘laJII)HLIe CBE€ACHHUS 0 CTPOCHHUH BEIIECTBA.

5.

Crpoenne
BEILECTBA

21

HaOmonenne u mHTEpIpETays ONBITOB,
CBHETEJILCTBYIOIINX 00 aTOMHO-MOJIEKYIAPHOM
CTPOCHMH BEIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIC.

OueHka pa3MepoB aTOMOB M MOJICKYJT

C UCTIONTb30BaHIEM (QoTorpaduii, HOITydeHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —

nmabopaTtopHas paboTa 1o Teme: «OIeHKa THaMeTpa

aTroMa METOJOM PSAOOB (C HCITI0JIb30BAHHUCM

¢dororpaduii)». OnpeneieHue pa3MepOB MAJBIX TSI

JBmxeHHne u
B3aUMOJICHCTBIE
YaCTUIl BEIIECTBA

2.2

HaGmtonenue n o0bsicHeHHE OPOYHOBCKOTO JABHIKECHUS
u siBneHus quddysum.

[IpoBenenHue 1 0OBSICHEHHE OIBITOB
110 HaOJII0JICHUIO TEIIIOBOTO PACIIUPEHHs Ta30B.
[TpoBenenue u 0OBSICHEHHE OIBITOB IO
00HApY)KEHHIO CHJI MOJIEKYJISIPDHOTO TPUTSDKCHUS |
OTTaJIKUBAHUS

ArperaTHble
COCTOSIHUS
BEIlleCTBA

2.3

Omnucanue (¢ UCIOIB30BAHUEM IIPOCTBIX
Mojieliei) OCHOBHBIX Pa3IMyuii B CTPOCHHUH T'a30B,
JKUJKOCTEN U TBEP/IBIX TeEIl.

OO0OBsICHEHNE MAJION C)KUMAEMOCTH KAIKOCTER U
TBEPBIX TETI, OONBIIOHN CKIMAaEMOCTH T'a30B.
OObsicHeHne coxpaHeHus HOPMbI TBEPIBIX TEI U
TEKy4YEeCTH KUIKOCTH.

[IpoBeneHue OMBITOB, JOKA3BIBAFOIINX, YTO

B TBEPJIOM COCTOSTHUH BOJIBI YaCTHIIBI HAXOSTCS
B CpeIHEM JalibIle IPYT OT JIpyra (IUIOTHOCTh
MEHBIIIE), YEM B JKUIIKOM.

YcTaHOBIIEHHE B3aMMOCBSI3H MEXTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUMA BOJIBI U

CYLECTBOBAHHEM BOJIHBIX OPraHU3MOB
(MC — 6uomnorusi, reorpadust)

Pa3znen 3. /IBuskeHue u B3aumojaeicreue Tteja. 21 u.

MexaHu4yeckoe
JIBIDKEHUE

3.1

HccenenoBanue paBHOMEPHOT'O ABMXKEHUS,
oInpeziesieHUe ero MPU3HAKOB.

HabnroneHne HepaBHOMEPHOTO JABIXKCHHS U
ornpeziesieHUe €ro OTIUYMNA OT PABHOMEPHOTO
JIBHYKEHUSI.

Onpenenenne CKOPOCTH PABHOMEPHOTO JABIKESHUS
(1mapwvka B )KUIKOCTH, MOJICIH DIICKTPUIECKOTO
aBTOMOOWJIS U T.1.).

Omnpenenenne cpenHell CKOPOCTH CKOJBKECHUS
OpycKa WM NIapuKa Mo HAaKIOHHOW TNIOCKOCTH
Pewenue 3a7a4 Ha onpeieseHe MyTH, CKOPOCTH U
BPEMEHU PaBHOMEPHOTO JIBHXKEHHUSL.

Anamus Fpa(l)I/IKOB 3aBUCUMOCTH IIYTHU U CKOPOCTH




OT BPEMEHHU

3.2

MNuepuus, macca,
IUIOTHOCTh

OObsICHEHHE U TIPOTHO3UPOBAHUE SBIICHUH,
00YCIIOBJICHHBIX HHEPIUEH, HAIIPHUMED, YTO
MIPOUCXOTUT MPHU TOPMOKCHUU HIIH PE3KOM MaHEBpE
ABTOMOOWIIS, IOYEMY HEBO3MOKHO MIHOBCHHO
MIPEKPATHUTH JIBHKCHUE HA BEJIOCUIIEE MK CAaMOKaTe
UT. I
[IpoBeneHue 1 aHAITN3 OTIBITOB,
JIEMOHCTPHPYIOIINX U3MEHEHHUE CKOPOCTH
JIBIDKCHUSI TeJa B pe3yIbTaTe ISHCTBHS Ha HETO
1 JpYyTUX Tel.
Peuienue 3a1a4 Ha onpe/ielieHHe Macchl TeJla, ero
00BEMa ¥ TUTIOTHOCTH.
[IpoBeneHue 1 aHATU3 OIBITOB,
JIEMOHCTPHPYIOIINX 3aBUCHMOCTb U3MEHECHUS
CKOPOCTH TEJIa OT €r0 MaccChl IPU
B3auMoieiicTBHH Tell. Mi3MepeHue Macchl Tena
Pa3IMYHBIMH CITOCOOaMHU.

OmnpeeneHune IOTHOCTH Tella B pe3yJIbTaTe
W3MEPEHHs er0 MacChl H 00bEMa

3.3

Cuna. Bugsr cuin

14 1

N3yuyenne B3auMoIeHCTBUS KaK IPUUUHBI U3MEHEHUS
CKOpOCTH Tella WK ero aedopmarun. OnrcaHue
pEaTbHBIX CUTyallui B3aUMOIEUCTBUS TEI C
IIOMOLLBIO MOJIENIEN, B KOTOPBIX BBOAUTCS MOHATHE U
n300pakeHHEe CHITBL.

Wsyuenue cunsl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CHJIbI YIPYTOCTH OT YAJIMHEHUS
PE3MHOBOTO MIHYpa WIH IPYKUHBI

(c mocTpoeHneM rpaduka).

AHanu3 NpakTUYECKUX CUTYaLU, B KOTOPBIX
MIPOSIBIISIETCS ACUCTBUE CUIIBI YIIPYTOCTH

(ympyrocTtb Msi4a, KpOCCOBOK, BETOK JiepeBa

1 1p.).

AHanu3 CUTyalui, CBA3aHHbIX C SIBJICHUEM TATOTEHUS.
OO0BsicHeHNE OPOUTAEHOTO IBIKECHUS TUIAHET

C UCIIOJIb30BAaHUEM SIBIICHUS TATOTCHHS U 3aKOHA
HMHEPLUU.

M3mepeHnue Beca Tesa ¢ MOMOIIbIO JUHAMOMETPA.

2 O0oCHOBaHHE 3TOTO CITOCO0a H3MEPEHHS.

AHanu3 1 MOJIENTMPOBAHUE SIBIICHUS] HEBECOMOCTH.
OKCIEpUMEHTAIBHOE MOTyYEHHE IPABUIIA CIIOKEHHS
CHJI, HANIPABJICHHBIX BJOJb OJHOM MPSIMOM.
OmnpenerneHre BeTUYNHBI PABHOICHCTBYIOIIEH CHIL.
W3ydenue cuibl TpeHUS CKOJIBKEHUS U CUIIBI TPEHUS
MOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS

OT CHJIBI IaBJICHUS U CBOICTB TPYIIUXCS
IIOBEPXHOCTEN.

AHanu3 NpakTU4eCKUX CUTYalui, B KOTOPBIX
MIPOSIBIISIETCS IeHICTBUE CUIIBI TPEHHUS,
HCTIOB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS UITH
yBeNMYeHus (KaTaHWe Ha JIBDKaX, KOHbKaX,
TOPMO’KEHHE aBTOMOOMJIS, UCTIOJIb30BaHNE
MOIIUITHUKOB, IIJJABAHUE BOJHBIX KUBOTHBIX
u 11p.). Pemenue 3agaq ¢ HCHONb30BaHUEM
(dbopmyn JuIst pacy€Ta CHIIBI TSDKECTH, CHIIBI

YOPYTOCTH, CUJIbI TPEHUSI

Paznen

4. laBieHue TBEPA

bIX TeEJ, JKHAKO

creii m rasos. 21 4.

41

JaBnenue.
Ilepenaua
JaBIICHUS

TBEPABIMU

AHanu3 1 00BbSICHEHHE OITBITOB U IPAKTHYECKUX
CUTyallUH, B KOTOPBIX IIPOSBIIETCS CUIIA
JABJICHUSL.

ObocHoBaHME CLIOCOOOB YMEHBIICHHUS U YBETIHUCHHS




TEJIaMH,
KUJIKOCTAMH U
rasamu

JaBJICHUA.
I/I3yquHe 3aBUCHUMOCTHU OABJICHUS I'a3a0T 00BéMa 1

TEeMIIepaTyphl.
N3ydenne ocobeHHOCTEH Mepeayu JaBICHUS
TBEPABIMU TEJIAMHU, )KHAKOCTSIMHU U Ta3aMHU.
ObocHOBaHHE PE3yIHTATOB OMBITOB
0COOCHHOCTSIMH CTPOCHHS BEIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHUSX.
OKcIeprMeHTaIbHOE T0Ka3aTeIhCTBO 3aKOHA
TTackas.
Pemenuie 3anau Ha pacy€T 1aBieHUs TBEPAOTO
Tema

4.2

[aBnenue
KUAKOCTU

HccnenoBanme 3aBUCHMOCTH JaBIICHUS KHIKOCTH OT
FHy6I/IHBI TIOTPYXKEHUSA U TNIOTHOCTH JKUIAKOCTH.
Hab6monenue u 00BbsICHEHNE TUAPOCTAaTUYCCKOro
napagoKkca Ha OCHOBC 3aKOHa ITackans.

N3yuenne cooOUIaromuxcs COCy0B.

Pemmenne 3a1a4 Ha pacdéT qaBICHUS )KUIKOCTH.

OOBsiCHeHNE IPHHINTIA JEHCTBUS THAPABINICCKOTO

Hpecca, ITHECBMATHYCCKUX MAIIWUH.

AHanu3 1 00bsICHEHUE IPAKTHUECKUX CUTYAIHH,

JEMOHCTPHPYIOIINX TPOSIBICHIE JaBICHHS

KUJIKOCTH M 3aKoHa [lackams, Hampumep

MIPOIICCCOB B OPraHU3ME MPH IITyOOKOBOIHOM
HprHHI/II/I

4.3

ATtMochepHoe
JIaBJICHUE

DKcIiepruMeHTaIbHOE
oOHapyKeHHe aTMOC(PEPHOTO
JTaBJICHUSL.
AHanu3 v 00BbSICHEHHE OTIBITOB U TIPAKTUIECKUX
CHUTYyalHi, CBSI3aHHBIX C IeHCTBAEM aTMOC(HEpHOTO
JTABIICHUSL.
OOBsiCHEHHE CYIIECTBOBAHUS aTMOC(EpHI
Ha 3eMIle ¥ HEKOTOPHIX IIaHeTaX WIH €
OTCYTCTBUS Ha JIPYTHX IUIaHeTax u JIyHe.
OO0bsiCHeHNE U3MEHEHUS TUIOTHOCTH aTMOCc(hepsI ¢
BBICOTOU U 3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHUS
OT BBICOTHI.
Pemenne 3a7a4 Ha pacu€t aTMOCHEPHOTO
JTABJICHUSL.

W3yuenne yctpoiicTBa OapomeTpa-aHepouia

4.4

etictBue
KUIKOCTHU U ra3a
Ha NOrpyXEHHOE
B HHUX TEJO

DKcIepuMeHTaTbHOE OOHAPYKEHUE IEHCTBUS
JKUAKOCTHU U ra3a Ha MOTPY>KEHHOE B HUX TEJO.
OnpeneneHye BbITAIKUBAIOIIECH CUIIbI, IEHCTBYIOLIEH
Ha Tello, MOTPYyKEHHOE
B JKUJIKOCTb.
[IpoBeneHue u 00CYKAEHUE OIBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTb
BBITAJIKUBAIOIIEH CHIIBL, IEHCTBYIOIIEH HA TEJIO B
KUAKOCTH, OT 00BEMA OTPYKEHHOM
B *KHUKOCTb YaCTH TeJIa U OT IUIOTHOCTH
JKUKOCTH.
Ilposepxa Hezasucumocmu geimankugarouieti
cunwvl, deticmayloweli Ha mejo 8 JHcUOKOCmu,
om maccol meada.
HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE

0T 00bEMa MOTPYKEHHOH B )KHUKOCTh YACTH TEJA.
Pemenue 3aa4 Ha mprMeHEHUE 3aK0Ha ApXuUMea
U yCIIOBHS TIABAHUS TEJl.
KoHcTpyupoBanue apeomMeTpa Wik KOHCTPYHUPOBaHUE
JIOAKYU U OTIpeiesieHne e€

Ipy30101bEMHOCTH

Pa3gen S. PaGora u MomHocTh. JHeprus. 12 4.
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Pa6ora u
MOIIHOCTE

OKCIepUMEHTaIbHOE ONpEACICHNE

MEXaHWIECKON PaOOTHI CHIIBI TSKECTH

TIPY TIAJCHUH TeJa ¥ CHJIBI TPCHUS

IIpU PAaBHOMEPHOM IIEpEMELICHUH Tela

10 FOPU30HTAIBHON TOBEPXHOCTH.

Pacuér MomHOCTH, pa3BUBaEMOH IIpu NOgbEME 110

JIECTHHIIE.

Pemenne 3amay Ha pacyéT MexaHMIECKON paboTHI
¥ MOIIHOCTH

5.2

IIpocteie
MEXaHU3MBI

OmnpeneneHue BEIMTPHIINIA B CHIIE MPOCTHIX
MEXaHHM3MOB Ha IPUMEPE pbIUara, IOABMKHOTO U
HETO/IBM)KHOTO OJIOKOB, HAKJIIOHHOH TJIOCKOCTH.
HccnenoBanue ycnoBus paBHOBECHS pbIUara.

OO0Hapy>keHHE CBOHCTB IPOCTHIX MEXaHU3MOB
B Pa3JIMYHBIX HHCTPYMEHTAX M IIPUCIOCOOICHUSIX,
UCIIONB3YEMBIX B OBITY M TEXHHKE, a TaKKe

B KUBBIX OpraHU3Max.
OKcnepruMeHTaIbHOE JOKA3aTeIbCTBO PABEHCTBA
paboT TpHM TPUMEHEHWH TIPOCTHIX MEXaHH3MOB.
Omnpenenenue KI1J] HakTOHHOH MIIOCKOCTH.
Pewrenue 3aa4 Ha NpUMEHEHUE NIPaBUIIa
paBHOBecHs pbruara 1 Ha pacuér KI1J]

53

Mexaanyeckas
SHEPTHUS

DKCHepUMeHTaIBHOE OTpe/ieIIeHuEe N3MEHEHHUS
KUHETUYECKOHN U MOTEHIMAILHON SHEPTUH Telia
TP €0 CKATHIBAHUH 110 HAKJIOHHOH MJIOCKOCTH.
dopmynupoBaHUE Ha OCHOBE HCCIIEIOBAHUS
3aKOHA COXPAHCHHSI MEXaHUYCCKOW YHEPTUH.
OO0cyx/eHUE TPAHUI] IPUMEHUMOCTH 3aKOHA
COXPAaHCHHUS YHEPTHUH.
Perienue 3a/1a4 ¢ HCIOIL30BAHUEM 3aKOHA
COXpaHEHHs YHEPTHU

PezepBHOE Bpems

OO611ee KOIMYECTBO

YacoB IIO ITporpaMmme

68

10

8 kiace

n/n

Tema pazaena

KoaunyecTBo yacoB

BCETO

Konrtp.
pao.

JlaGop.

pao.

OcHOBHEIE BUABI AeATCJIBHOCTH

20P

Paznen 1. TenyioBbIe siBjIeHus 28

4.

11

Crpoenue u
CBOIiCTBa
BellleCTBa

HaGumroienue v MHTEpIIpeTanus OInbITOB,
CBUJICTEIIECTBYIOMINX 00 aTOMHO-MOJICKYISIPHOM
CTPOCHHUH BEIIEeCTBA: OTBITHI C PACTBOPEHUEM
Pa3IMIHBIX BEMIECTB B BOJIC.

Perenue 3aa4 1o OLleHUBAHUIO KOJIMYECTBA
ATOMOB WJIM MOJIEKYII B €HHUIIE 00BEMa
BEIIECTBA.

AHanu3 TeKkcTa JPEeBHUX aTOMHCTOB (HAIIpUMep,
(dparmenra moamsl JIykpenus «O mpupoze
BeIIe») ¢ U3II0KEHHEM 000CHOBAHMIA aTOMHON
rUnoTe3sl (cMpicioBoe yreHune). OueHka
yOequTeIbHOCTH STHX 000CHOBAHHH.

OObsACcHEHHE 6p0yHOBCKOFO JABHXXCHUA, ABJICHUA

T dy3un U pasInauil MeXIy HIMH Ha OCHOBE

MOJIOKEHUH MOJIEKYJISIPHO-KUHETHYECKON

https://resh.edu}

ru/subject/lessg
n/

https://www.yal
lass.ru/p/fizika/

Bubnuoreka
1IOK

https://m.edsoo}
ru/7f41a4ab6
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TEOPHH CTPOCHHMS BEIECTBA.
OOBsICHEHNE OCHOBHBIX Pa3IM4YMi B CTPOCHUH

Ta3oB, KUAKOCTEH U TBEPIBIX TET
C UCIOJIb30BaHUEM MOJI0XKEHUH MOJIEKYIISPHO-

KHHETHYECKON TEOPHH CTPOCHHSI BEIECTRa.
ITpoBeneHue ONBITOB MO BEIPAIIUBAHHIO

KPHCTAJUIOB IOBapEHHOM COJIM HIIN caxapa.
[TpoBenenue 1 0OBSICHEHHE OMBITOB, JEMOHCTPUPYIOIL
KAIMJUTAPHBIC SIBICHUS U SBICHUEC CMAYHBaHHUSI.

OO0BsCHEHHE POIH KaUJUIAPHBIX SBICHUH

JUIS TIOCTYIUIEHHS BOJIBI B OpraHu3M pacteHuid. HaOmy
npoBeieHUe U 00BSICHEHUE OIIBITOB MO HAOIIOICHHIO

pacIIpeHust Ta30B, KUAKOCTeH 1 TBEPABIX Ted. OOBs
coxpaHeHHs1 00bEMa TBEP/IBIX TEI, TEKYYECTH )KUAKOC
qucie, Pa3HUIBI

B TEKYYECTH AJIS Pa3HBIX KHUIKOCTEH), NaBICHHA Ta3a.
IIpoBeneHue ONBITOB, IEMOHCTPUPYIOIUX 3aBUCUMOC]
BO3JlyXa OT ero 00bEMa N HarpeBaHMs WM OXJIAKIACHH
00BbsACHEHHE HA OCHOBE AaTOMHO-MOJIEKYIIPHOTO y4eH
Amnanus MPaKTUYCCKUX CHTyaHHﬁ, CBS3aHHBIX

€O CBOMCTBAMM I'a30B, KHUIKOCTEN U TBEPIbIX TEII

1050.€

DIICHHE,
TeIJIOBOTO
CHEHHUE

TH (B TOM

Th JaBJICHHUS
I, 1 UX
sI.

1.2

Tennoswie
TPOIIECCHI

21

O00cHOBaHKE MPABHJI U3MEPEHHUS TEMIICPATYPBI.
CpaBHeHHUe pa3TUYHbIX CIIOCOOOB U3MEPEHUSI U IIKAIT
TEMIIEPATYPHIL.

Hab6ironenne u 00bsICHEHHE ONBITOB,
JIEMOHCTPHUPYIOIUX U3MCHCHUE BHYTPECHHEH YHEPTUU
Tena B pe3yJbTaTe TEILIoNepeiaun U paboThl
BHEITHUX CHIL

Hab6ironenne u 00bsiICHEHHE OIBITOB,
00CYKICHUE TPAKTHYCCKUX CUTYAIHH,
JIEMOHCTPHUP YIOIIUX PA3TUIHBIC BUIIBI
TEIUIONIEPEIau: TEIIOMPOBOIHOCTh, KOHBEKITHIO,
U3JTy4CHHE.

UccnenoBanue sBiaeHus TemioooMeHa

IIPU CMELIMBAaHUM XOJIOJHOM U ropsiueil BOAbIL.
HabnroieHue ycTaHOBICHHS TEILIOBOTO PABHOBECHSI
MEXy TOpsiuel U XOJIOJHOM BOJOM.

Omnpenencaue (M3MepeHne) KOITMIECTBA

TEILTOTEI, TOJTy9€HHOTO BOJIO MIPH TETTIOOOMEHE ¢
HarpeThiM METAIUNIMYECKUM LIUJIUHAPOM.
OnpenencHue (M3MEpEeHNE) YACTHHOHN TEIIOEMKOCTH
BEIIECTBA.

Pemenue 3a7a4, CBsI3aHHBIX C BEIYUCICHHEM
KOJIMYECTBA TETUIOTHI M TEIIIOEMKOCTH

IIPU TEIUI00OMEHE.

AHanu3 cUTyalui NpakTHYECKOTO HCIIOIb30BAHHMS
TEIJIOBBIX CBOWCTB BEIIECTB U MaTEPHAIIOB,
HAIpUMeEP, B [EJIAX YHEPrOCOCPESIKCHHUS:
TEIUTOM30JISIIHS, SHEPTrocOeperarolye KPhIIIy,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOnroneHue siBIeHUA HCapeHsI 1

KOH/ICHCAIIHH.

HUccnenoanue npoiecca ucnapeHus

Pa3JIMYHBIX KUJKOCTEH.

OOBsCHEHNE SBICHNH UCTIAPCHUS U
KOHJICHCAIlUX Ha OCHOBE aTOMHO- MOJIEKYJISIPHOTO

YYCHHSL.
Habnronenue u 00bscHEHHE ITpoIiecca KUIICHHS, B




TOM YHCJIE 3aBUCHMOCTH TEMIIEPAaTypbl KMIIEHUS OT
JABIICHHUS.
Onpenenenre (M3MepeHNE) OTHOCUTEIILHO M
BJI&YKHOCTH BO3/1yXa.
HaGmonenue nporecca miaBiIeHns
KPHCTAJUTNYECKOTO BEIIECTBa, HAIPUMED, JIb/IA.
CpaBHEHHE NPOIIECCOB IIABICHUS
KPHUCTAJUTUUECKHX TEJI U Pa3MsATYCHUS
NPY HarpeBaHUU aMOPQHBIX TeJl.
Omnpeneneane (M3MEPEHNE) yIETbHON TETUTOTHI
TUTABJICHUS JIBJA.
OOBsicHEeHNE SBIICHUH TUIABJICHHS ¥ KPUCTAJUTU3ALNT
Ha OCHOBE aTOMHO- MOJIEKYJISIPHOTO yUCHUSI.
Pemenue 3a1a4, CBSI3aHHBIX C BEIYUCICHHEM
KOJIMYECTBA TEIUIOTHI B IIPOLIECCAaX
TeIIonepe1auy NpH IJIaBJICHUH 1
KPHUCTAJUTU3ALNH, UCTITAPEHUN M KOHIACHCALIUH.
AHanu3 cuTyalui NpakTUYECKOro IPUMEHEHUS
SIBJICHUH TUIABJICHNS ¥ KPUCTAIUTH3ALUH, HaIIpUMep,
MOJTYYSHHUE CBEPXYHMCTHIX
MaTepuasoB, cojieBas Ipejika U JIp.
Amnanu3 paboTsl 1 00BSICHEHHUE IPUHIIHIIA
JIEWCTBHSA TEIUIOBOTO JBUIATEIIS.
Brraucnenue xonuuecTBa TCIIJIOTHI,
BBIJICTISIFOLIIETOCS TP CTOPaHNH Pa3INIHBIX BUIOB
tormBa, 1 KIIJ neuraremns.
O06cyxIeHne KOO MIECKUX OCIEeICTBHI
HUCIIOJIb30BaHUA I[BHFaTeJ'IefI BHYTPCHHETO

CTrOpaHus, TEIUIOBBIX U T'HAPO3JICKTPOCTAHINH

Pa3ne

J1 2. DJIeKTPUYeCKUe U MATHUTHBIE siBJIeHusl. 37 4.
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DneKTpuuecKue
3apsiIbl.
3apspKeHHbBIE Tela
U UX
B3auMOjIeiicTBHE

2.2

TlocTossHHBIH
BJIEKTPUUYECKUN
TOK

20

HabnroneHue u npoBeIcHIE ONBITOR
IO AJIEKTPU3ALUH TEJI IPH COMPUKOCHOBEHUH U
MHAYKLIUCH.
Ha6umronenue u 00bsiCHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO U PA3HOMMEHHO 3aPSKEHHBIX TEJL.
OObsICHEHHE IPUHIIMIIA ISHCTBHS JIEKTPOCKOIIA.
OOBsACHEHUE SIBICHUH ANEKTPU3aLUU
IIPYU COITPUKOCHOBEHUU TEJ U UHTYKIIUEHN
C MCIOJIb30BAHUEM 3HAHUIT O HOCUTEISAX
JJIEKTPUYECKHX 3apsiJIOB B BELIECTBE.
PacnioznaBanue u 00bsICHEHHE SIBICHUN
JJIEKTPHU3AIINY B MIOBCEAHEBHO xu3Hu. Habmonenue
1 0OBSICHEHHE OTIBITOB, HILTIOCTPHPYIOIINX 3aKOH
COXPaHCHHUS JJICKTPUICCKOTO 3apsija.
HabnroieHue OnbITOB 10 MOACTMPOBAHUIO CHIIOBBIX
JMHUHA EKTPHUIECKOTO MOJIS.
UccnenoBanue aelCTBUS 3JIEKTPUUECKOTO IMOJISI Ha
IMPOBOAHUKHU U AUDJICKTPUKH.




HaGumroienne pa3InIHbIX BUIOB ACHCTBUS DJIEKTPUYIC
0oOHapy)KeHHUE ITHX BUAOB JCHCTBUS B IIOBCEIHEBHOM
HaOnroieHue BO3HUKHOBEHUS T'a30BOTO pa3psijia U 3¢
TOKA B XKHJIKOCTH

COopKa ¥ UCTIBITAHUE TCKTPUICCKOM 1IETTH ITIOCTOSHH
N3mepenue cuiipl Toka amrnepmerpoM. Mzmepenue g
HaNpPSHKEHUS. BOIBTMETPOM.

[IpoBenenue u 0OBSICHEHHE OMBITOB, IEMOHCTPHP YOI
3aBHCHMOCTH JEKTPUIECKOTO COTPOTHBIICHUS IIPOBO)
JUTHHBI, TUIOUIAIA TIOTIEPEYHOT0 CEUECHHUS U MaTepualia
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, TPOTEKAOIIE)
pesucrop,

OT COTIPOTHBIICHHUS PE3UCTOpA M HAIIPSKEHHS HA pe3nd
[IpoBepka mpaBuia CI0KEHHS HAPSKEHUI IPU
MOCJIEZIOBATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia AJis CHIIbI TOKa

MU NapajieIbHOM COeTUHEHUH PE3UCTOPOB.

AHanu3 cuTyanui mociue10BaTeIbHOTO U

TMapaJuICIbHOTO COSANHEHMA IPOBOJHUKOB B JOMAIIIH]
QJICKTPUUYCCKUX CCTAX.

CKOI'O TOKa 1
PKU3HU.
KTPUYCCKOT'O

pPro TOKa.
KTPUYICCKOTO

TUX
MHAKA OT €ro

ro yepes

TOpE.

X

Perrenue 3amay ¢ ucrnonp3oBanueM 3akona Oma u hopmyi pacuéra

JNEKTPUYECKOTO COMPOTUBIICHHS IPH MOCIIEA0BATENh
NapajuieIbHOM COCJUHEHHUH MTPOBOIHUKOB.
OmnpeneneHue padoThI AIEKTPUIECKOTO TOKA, POTEKa
pe3ucTop.

OmnpeneneHre MOITHOCTH 3JIEKTPUIECKOT0 TOKA, BBIE
pesucrope.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA Yepe3 JaMIIo

HanpsokeHus Ha Heil. Onpenenenue KII/I narpeBatens.

Hccnenoranue npeoOpa3oBaHusi SHEPTHH MIPU MOABEM|
rpy3a NEKTPOIBUTATEIICM.

OO0bsicHEHHE YCTPOICTBA U TIPUHIIMIIA IEUCTBUS JOMA
3JIeKTPOHATPEBATENBHBIX IPHOOpoB. OOBICHEHNUE TIPH
3aMBIKaHUS U IPUHIATIA eHCTBUS IUNIABKUX IIPEI0oXpa
Perenue 3a1a4 ¢ UCIOIB30BAHUEM 3aKOHA

Jxoyns—Jlenua

HOM U

IOILICTO YCPE3

[1s1eMoil Ha

HKY OT

LIIHUX
[YH KOPOTKOTO
HATEJCH.




2.3

MaruuTHbie
SIBJICHUS

24

DNEeKTPOMarHuTH
ast MHIYKIUs

HccnenoBanre MarHUTHOTO B3aMMOACHCTBUS
ITOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHATOB
IpY UX OOBETUHEHNH U Pa3JIeIICHUH.

HCCJ’IGHOB&HI/IG MAarHuTHOI'O B3aHMOHCﬁCTBHH

MOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO IOJISL TOCTOSTHHBIX MarHATOB
IpU UX 00BbETUHEHUN U pas3neneHun. [Iposenenue
OTIBITOB TI0 BU3YaJIM3AIIMH MO IOCTOSIHHBIX
MarHuTOB.

W3y4enue sBIeHNSI HAMarHUIMBaHUS BELIECTBA.
WccnenoBanue NeHCTBUS 3JIEKTPUUECKOIO TOKA HA
MarHuTHYIO CTPEJIKY.

IIpoBeneHue OMBITOB, TEMOHCTPUPYIOLIUX
3aBUCUMOCTbH CHJIBI B3aUMOAEHCTBHS KaTyIIKH

C TOKOM UM MarHuTa OT CHJIBI M HallpaBJIEHUs TOKA B
KaTyIIKe.

AHanm3 cuTyanui mpakTHIeCKOTo IPUMEHEHHS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIICHHOCTH, MEANUIIHE).
N3y4enue 1eicTBUSA MarHUTHOTO MOJIS

Ha NMPOBOJIHUK C TOKOM.

N3y4yenue nedCTBUS 3IEKTPOABUTATENIS.
Wsmepenue KI1/I anekTpoaBuraTebHOM
YCTaHOBKH.

Pacrnio3HaBaHMe U aHATIN3 PA3IMUHBIX TPUMEHEHUN
3JIeKTpOIBUraTenei

(TpaHcmopT, OBITOBBIE YCTpOMCTBA U Ap.)

OmnBITH IO UCCIEIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHON HHAYKIUN: HCCIIE0BAHUE
W3MEHEHHH 3HAYEHUS U HalpaBICHUS

HMHIYKIMOHHOTO TOKa

Pe3epBHOE BpeMs.

OO611ee KOJIMIECTBO

4acoB I10 POrpaMme

68 3 13

9 kJacce

n/n

Tema pazaena

KoanuecTBo yacoB

Bcero | Kontp.

pao. pao.

JlaGop.

OcHOBHBIE BHBI AEATECJIbHOCTH

20P

Paznen 1. Mexanunueckue siBjienus. 40 4.

11

MexaHuueckoe
JBUKEHUE U
CII0COOBI €ro
OIIMCAHUSA

10

1.2

BsaumopeiictBue
TN

20

13

3aKOHBI
COXpaHCHHS

10 0 3

AHanu3 ¥ 00CyXIeHHE Pa3IUYHBIX IPHMEPOB MEXaHUUECKOTO
JBIKEHUSL.

O06cyxeHne rpaHul] IPUMEHUMOCTH MOJIEH

«MaTepHallbHasi TOYKay.

OnucaHre MEXaHUUECKOTO ABIDKEHHS Pa3IUIHbIMH CIOCOOaMH
(ypaBHeHue, Tabnuia, rpadux).

AHaIIN3 )XU3HEHHBIX CUTYalllii, B KOTOPBIX IPOSIBIIETCS
OTHOCHUTEIIBHOCTh MEXaHHIECKOTO IBIDKCHHIS.

Hab6mrogenre MexaHU4eCKOro IBH)KEHHS TeJla OTHOCHTETEHO
Pa3HBIX Tel OTCYETA.

CpaBHEHHE ITyTel M TPAeKTOPUI IBIKEHUS OJJHOTO H TOTO JKe
Tella OTHOCHTENBHO PA3HBIX T OTCUETA.

Ananm3 Tekcta ['anuies 06 OTHOCHTEIBHOCTH ABYKECHHUS;
BEITIOJIHEHHE 33/ITaHUH 110 TEKCTY

(CMBICIIOBOE UTEHUE).

OmnpeneneHue CpeqHell CKOPOCTH CKOJIBKEHHsI OpycKa HIIH
JBIDKEHUS MIAPHKa IO HAKIIOHHOH ITOCKOCTH.
MpUOIHKEHHOTO ONPE/ICNICHUSI MTHOBEHHOW CKOPOCTH.
OnpeneneHue CKOPOCTH PABHOMEPHOTO JIBIKEHUS (LIapuKa B
JKHJIKOCTH, MOJICITH JICKTPHYECKOTO aBTOMOOWMIIS | T. 11.).
OnpeneneHue MyTH, IPOHAEHHOT0 32 JAHHBIH POMEXYTOK
BPEMEHH, U CKOPOCTH Tena

110 rpauKy 3aBUCHMOCTH ITyTU PaBHOMEPHOTO JBIIKEHUS OT
BPEMEHH.

OO0cysKIeHIe BO3MOXKHBIX IIPUHIMIOB ACHCTBUS IPHOOPOB,

https://resh.edu.
ru/subject/lesso
n/
https://www.yak
lass.ru/p/fizika/

Bubnuoreka
1IOK

https://m.edsoo.
ru/7f41a4ab6



https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru/p/fizika/
https://www.yaklass.ru/p/fizika/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

H3MEPSIONINX CKOPOCTH (CIUIOMETPOB).

Brraucnenne myTd U CKOPOCTU IPH PaBHOYCKOPEHHOM
MIPSMOIMHEHHOM JIBIKCHHIH TEa.

OmnpezeneHne MpoHICHHOTO ITyTH U YCKOPEHHS IBIKEHUS Tea [0
rpauKy 3aBUCHMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHHS Tea OT BPEMEHH.

IIposepra zunomeswl: eciu

npU paGHOYCKOPEHHOM OBUIICEHUU

6e3 HauaAILHOU CKOPOCHIU NYMU OMHOCAMCSA KAK PAO HeYEMHbIX
yucen, mo

COOmMEemMcmayIoujue nPOMed’CymKU 6pemMeHU
00UHAKOBYL.
OmnpeneneHue yCKOPEHUS Tea pU
PaBHOYCKOPEHHOM JIBUKCHUH T10
HAKJIOHHOH IUIOCKOCTH.
V3mepeHnue nepro/ia 1 4acTOTHI 0OpalIeHns Tela 1o
OKPY’KHOCTH.
OnpefieneHne CKOPOCTH PABHOMEPHOTO ABMKEHHS TeNa Mo
OKPY’KHOCTH.
Pemtenue 3aau Ha onpeseneHNe KHHEMAaTHIECKUX XapaKTePUCTHK
MEXaHHYECKOT0 JIBH)KCHHUS Pa3INYHbIX BUIOB. Pacrio3HaBanue
1 IpUOIIKEHHOE OITMCAHNE PA3IMYHBIX BUIOB
MEXaHHYeCKOTr0 IBIKSHUS B IPUPOIE H TEXHHUKE (Ha IIpUMepax
CBOOOJIHO MaJIAIOIINX TEll, IBHKCHUS )KHBOTHBIX,

HEeOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIP.)

Habmronenue u o0cysk1eH1e OnbITOB

C IBH)KEHHEM TeJla IIPH YMEHBIICHUH BIIUSHUS IPYTHUX TEI,
MPEMATCTBYIOIIHX ABHKCHHIO.

Amnanu3 Tekcra ["anuses ¢ onucaHiueM MbICIIEHHOTO
9KCIIEPUMEHTA, 000CHOBBIBAIOLIECTO 3aKOH HHEPLIIH;
BBINOJHEHHE 3a/IaHUH 110 TEKCTY (CMBICIIOBOE YTCHHE).
OO0cyx/eHue BO3MOXKHOCTU BBIIOJIHEHUS] 3aKOHA
HMHEPLHH B Pa3HYHbIX CHCTEMaX OTCUETa.

HabumroeHme n 00CyKIeHne MEXaHHUYECKHX SBJICHNUH,

MIPOUCXOIAIINX B CUCTEME oTcuéra

«Tenexkay» npu e€ paBHOMEPHOM

1 yCKOPEHHOM JIBUKEHNH OTHOCHTEIIBHO KaOWHeTa (pU3HKH.
JlelicTBHS C BEKTOPAMH CHII: BHITIONHEHHUE 3a/1aHHIT 110
CJI0)KEHUIO U BBIYUTAHHUIO BEKTOPOB.

Habumroierne u/nimm npoBeJieHNE ONBITOB, IEMOHCTPUPYHOIIHAX
3aBHCHMOCTb YCKOPEHUsI TeNa OT IPUIOKEHHOH K HeMy CHIIBI K
Macchl TeJa.

AnHanm3 U 00bACHEHUE SBICHUI

C HCTIOIB30BaHNEM BTOpOro 3akoHa HerotoHa. Pemenne 3aad ¢
HCIIONB30BaHNEM BTOPOTro 3akoHa HBI0TOHA M IIpaBHiIa CIIOKEHHS
CHIL.

OmnpeneneHne XECTKOCTU Py KHHBL.

AHaIIN3 CUTYali, B KOTOPBIX HAOIIOIAIOTCS yIIpyTrue
nedopMaryy, 1 MX 00bsICHEHHE

C UCIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3amau ¢ ucnonb3oBanueM 3akoHa I'yka.

VcenenoBanye 3aBHCUMOCTH CHIIBI TPEHHUS CKOJIBKEHHS OT CHIIBI
HOpMaJbHOTo faBieHus. O6CyXaeHue pe3yIbTaToB UCCIEA0BAHUS.
Onpenenenne k03QdUIIEHTa TPEHHS CKOJIBKEHYIS.

W3mepenne cuilbl TpeHus 1okosl. Pemenne 3amad ¢
HCTIONB30BaHNEM (GOPMYJIIBI 1T CHITBI TPEHUSI CKOJIBIKESHHSI.
AHaITH3 IBM)XEHNS TEJ TOJIBKO MO NeHCTBHEM CHIIBI TSDKECTH —
CBOOOIHOTO HAICHHUSL.

OOBsCHEeHNE HE3aBUCUMOCTH YCKOPEHUS CBOOOIHOTO MaJICHHs OT
Macchl Tena.

OneHka  BENMUYMHBI  CHJBI  TSATOTEHUS,

JEHCTBYIOIIEH MEXTy IBYMs TelmaMH (Uit

Pa3HbBIX Macc).

AHaITH3 IBWKEHHS HEOSCHBIX TEJ T10]

JeHCTBHEM CHIIBI TATOTCHUSI

(c MCTONB30BaHKEM JJOTIOJIHUTENBHBIX HCTOYHUKOB UH(OPMAIIHN).
Penrenne 3a/1a4 ¢ HCIOJIb30BaHUEM 3aKOHA BCEMHPHOTO TATOTCHHS
U opMyIIBI

JUIS pacyEra CUIIbI THKECTH. AHAIIN3

OPHIMHAIBHOTO TEKCTA,

OIHCHIBAOIIETO MPOSIBJICHHS 3aKOHA BCEMUPHOTO TATOTEHHS;
BEITIOJIHEHHE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE UTEHHE).
HabOnronenne u 00Ccy K 1eHUE ONbITOB




110 UBMCHCHUIO BECa TEjI1a IPA YCKOPECHHOM JIBUKCHUU.
Amnanus yCHOBHﬁ BO3HUKHOBEHHS HEBECOMOCTH U IEPETPY3KHU.
Pemienue 3a1a4 Ha OIpEaCIICHUE BECa TEIa Amnanus CHII,
Z[€I7ICTByIOIIII/IX Ha TEJI0, MOKOALIEECS Ha OIIOpE.

OHpCZ[eJ'IeHI/IC LCHTPA TAXKECTU PA3IUYHBIX TEIT
B pa3JIMYHBIX yCIIOBUSAX.

Habnronenue u o6CcyxaeHue ONBITOB, TIEMOHCTPUPYIOLIHUX
nepenavy UMITyJIbCa

IIPY B3aMOICHCTBUH TeJl, 3aKOH COXPAHEHUS UMITYJIbCa IIPU
a0COIOTHO YIIPYroM U HEYNPYTOM B3aHMOJEHCTBHU TeIL.
Amnanu3 cuTyaluii B OKpy Karomel )Ki3HU ¢

HCIIO/IBb30BAaHUEM 3aKOHA COXPAaHEHUs UMITyJIbCa.
PacniozHaBaHue sIBJI€HNUs] PEAKTUBHOIO JBIKEHUS B IPUPOJIE U
TEXHHKE.

IIpuMeHeHNe 3aKOHa COXPaHEHHs UMITYJIbCa JUI pacyéra
pe3yIbTaToB B3aUMOAEHCTBYS Tel (Ha IpUuMepax Heynpyroro
B3aHMOAEHCTBUSI, YIIPYroro EHTPAIbHOI0 B3aNMOACHCTBUSL
JIBYX OJIMHAKOBBIX T€Jl, OJHO U3 KOTOPBIX HEMOIBUKHO).
Pemtenue 3a1au ¢ HCIOJIb30BAHUEM 3aKOHA COXPAHEHHUs] UMITYJIbCa.
OmnpegeneHue pabOTHl  CHJIBI  YIPYTOCTH —IPH

noabEMe Irpy3a ¢ UCIO0Ib30BaHUEM HEOABHKHOIO

1 MIOZIBIDKHOTO GJIOKOB. VI3MepeHHe MOITHOCTH.

M3mepenue NoTeHIMAIbHOM SHEPTUH YIIPYTO
ne(hOPMIPOBAHHON TIPYKUHBIL.
VI3mepeHne KHHeTHIECKOW SHePT UK TeJa [0 JUTHHE
TOPMO3HOTO ITyTH.
DKCIIepHMEHTAIIbHOE CPaBHEHNE H3MEHEHHS! TOTeHIUAIEHOH U
KHHETHYeCKO! SHEepruil Tela Ipu JBIKCHHUH 110 HAKJIOHHON
IUIOCKOCTH.
DKcriepUMeHTalIbHAsI IPOBEPKa 3aKOHA COXPAaHEHUS
MEXaHHYECKOW SHEePTUH IIPH CBOOOJHOM HaTeHUH.
IIpuMeHeHNe 3aKOHa COXPAHEHHS MEXaHHIEeCKOH SHEPIHH IS
pacuéra
MOTEHIMAJIbHON M KHHETUYECKOM sHeprui Tena. Pemenue 3anau ¢
HCIIONB30BaHUEM 3aKOHA
COXpaHEHHUS MEXaHUIECKOU SHEPTHI

Paznen 2. Mexannueckue Kojeoa

HUS M BOJHBI. 15 4.

21 MexaHnyeckne 7 0 3
KoJIeOaHus
29 MexaHnyeckne 8 1 3

BOJIHBL. 3BYK

Habmronenue xonebaHuii o feficTBHEM CHIT TSDKECTH H
YIPYTrocTH ¥ 00HApYKeHHE MOA00HBIX KOJIcOaHuiT B
OKpYKaIOIIEM MHUpE.

Amnanus koneOaHui rpy3a Ha HUTH U Ha

npyxuHe. OnpesieNeHne 4acToThl

KoJieOaHMi MATEMAaTHIECKOTO U IPY)KUHHOTO MasITHUKOB.
Habmronenne 1 00bsICHEHNE SIBJICHUS PE30HAHCA.

HccnenoBanue 3aBUCUMOCTH IIEpUOia

KOJIeOaHMH OIBEIIIEHHOTO K HUTH IPy3a OT JAJIHHBI HUTH.
IIpoBepka HE3aBUCHMOCTH IepHo/ia KosiebaHuii rpysa,
MOZBENIEHHOT 0 K JIEHTE, OT Macchl Ipy3a. Habmonenue u
00CyX/IeHHE OITBITOB, IEMOHCTPHPYIOIIHX 3aBHCHMOCTB IIepHoia
KonebaHuil IPY>KHHHOTO MassTHUKA OT MacChl IPy3a U ’KECTKOCTH
MIPY>KUHEL
[IpuMeHeHNe MaTeMaTHIeCKOro M IPY)KHHHOTO MAasTHHKOB B
KayecTBe MOJeNel Ul OMHMCaHUS KOJeOAHUH B OKpYXKAIOIIEM
MHpe.
Penrenne 3amad, CBA3aHHBIX C BBIYMCICHHEM WIH OLEHKOH
Y4acTOTHI (Ieproa) KoneOaHui

H3mepenue yckopenus c60600H020 nA0eHus..

OOHapyXeHHe U aHAITN3 BOJIHOBBIX SIBIICHUI B
OKPYXKAOIIEM MHUPE.
HabmroieHne pacpocTpaHeHUst TPOAOIBHBIX U HOMEPEUHBIX
BOJIH (Ha MOJIENN) 1
o0HapyKeHHE aHAJIOTHYHBIX BUJIOB BOJIH B IPHPOJC
(3BYK, BOJIHBI Ha BOJIE).
BeI4rciieHne ATHHBI BOIHBL H CKOPOCTH PaCIPOCTPAHEHHS
3BYKOBBIX BOJIH.
DKCIepUMEHTAIEHOE ONPEACICHNHE IPAHUIL YaCTOTHI CIBIIIIMBIX
3BYKOBBIX KOJICOAHUI.
HabroeHre 3aBHCHMOCTH BEICOTHI 3ByKa
OT 4acTOTHI (B TOM YHCIIE, C HCIIOJIb30BAaHUEM MY3BIKaIbHBIX
HMHCTPYMEHTOB).
Hab6moaenue u 00bsICHEHUE SIBIICHUS

AKyCTHYECKOT0 Pe30HaHca.
AHann3 OpUrHHAIBHOTO TEKCTA, MOCBSIIEHHOTO HCIIONB30BAHHIO
3ByKa (HJIM YJIbTPa3ByKa)




B TCXHUKE (3x0n01<aum{, YIBTPa3BYK

B MEJHILMHE U Jp.); BHIIOJIHCHHUE 3aJaHUN MO TEKCTY (CMBICIOBOE
YTCHHUE)

Pa3nen 3. DjIeKTPOMArHuT

HO€ 10JI€ U 3JICKTPOMArHMTHbIC BOJHBI. 6 u.

3.1

DIeKTpOMarHuTH
oe 11oJIe 1
3JIEKTPOMArHUTH
BI€ BOJIHEI

IMocTpoenue paccysxJIeHN, 000CHOBBIBAIOIIMX B3aHMOCBSI3b
3JIEKTPUUECKOTO U MarHUTHOTO TIOJNCH.
DKCIepHUMEHTAILHOE U3YICHHE CBOICTB
9JIEKTPOMATHUTHEIX BOJH (B TOM YHCIIE C
MOMOLIBI0 MOOUIIBHOTO TenedoHa).
AHaIN3 peHTTeHOBCKUX CHIMKOB 4eJIOBEYECKOTO OpTaHU3Ma.
AHaIN3 TeKCTOB, OIMCHIBAIONINX MPOSBICHHS YIEKTPOMArHUTHOTO
H3JTy9eHUs] B IPUPOJE: )KUBBIE OPraHU3MBI, H3TyIeHHs] HeOSCHBIX
Tel (CMBICTIOBOE YTEHHE).
PacniosHaBanue u aHaIU3 pa3IMYHbIX IPUMEHEHHH
3JIEKTPOMATHUTHBIX BOJIH B TEXHHKE.
W3y4eHue BOJHOBBIX CBOICTB CBETa.
Perenue 3aa4 ¢ MCIIONIBb30BaHUEM (HOPMYIT ISl CKOPOCTH
9JICKTPOMATHUTHBIX BOJH, JTHHBI

BOJIHBI M YaCTOTHI CBETa

Pasnea 4. CeroBrle siBJeHusd. 15 4.

41

3aKOHBI
pacrpocTpaHeHus
CBETa

6

4.2

JIMH3EI 1
OIITUYECKHE
IpuOOpHI

4.3

Paznosxenue
0esIoro CcBeTa B
CIIEKTP

Hab6mroneHne ombITOB, JEMOHCTPUPYIOIIHX SBICHHE
MPSIMOJIMHEWHOT'0 PAacIpOCTPaHEH!s CBeTa (BOZHUKHOBEHHE TEHU U
MOJIYyTE€HH),

1 MIX HHTEpIpeTanis ¢ HCIIONb30BaHHEM IIOHATUS CBETOBOTO

JIyda.

OOBsCHeHNE U MOIEINPOBAHHIE COIHEYHOTO U JIYHHOTO 3aTMEHUH.
VccnenoBanye 3aBUCHMOCTH yIJIa OTPaKSHHSI CBETOBOTO JIyda OT
yIiia IaJgeHusl.

N3yuenue cBOCTB M300pakeHHs B INIOCKOM 3€pKaJie.

Habmronenne 1 00bsICHEHHE OITBITOB

T10 TIOJIy4EHHIO H300pa’keHH B BOTHYTOM U BEIITYKJIOM 3€pKajlax.
Hab6monenue u

0OBSICHEHNE OIBITOB II0 PETIOMJICHUIO CBETA Ha TPaHHUIIe
Pa3INYHBIX CPEll, B TOM YHCIIE OIBITOB C IIOJHBIM BHYTPEHHHM
OTpPaKCHHEM.

VccnenoBanye 3aBHCHMOCTH yIJIa IIPEIOMIICHHS OT yIiIa
IaJIeHHs] CBETOBOTO JIyda Ha TPaHULE «BO3LYX—CTEKIION.
PacrniosHaBaHue siBJI€HUN OTPa)KeHUs M NIPEJIOMIICHUS CBETA B
TIOBCEIHEBHOM JKH3HHU. AHAIIN3 U 00BSCHEHHE SIBIICHUS
OIITHYECKOr0 MUPaXKa.

Penienue 3a1a4 ¢ HCIOIb30BAHUEM 3aKOHOB
OTPaAKCHU U IPEIIOMJIICHUSA CBETA.

Tonyuenune n3obpaskeHuit ¢ MOMOLIBI0 coOUparouielt 1
pacceuBatoieii muu3. OnpeneneHne GoKyCHOTO PacCTOSHUS U
OIITHYECKON CHITBI COOMpArOIIEit IMH3bI. AHANIN3 YCTPOHCTBA H
MIPUHIIUIIA IeHCTBHS HEKOTOPBIX ONTUYECKUX IPHOOPOB:
(oroanmapaTa, MUKPOCKOIIA, TEIECKOIA.

W3ydyenne Mozien ri1a3a Kak ONTHYECKOH CHCTEMEL.

AHaIH3 SIBJICHHH OJIM30pPYKOCTH H JaJIbHO30PKOCTH,
MpUHIUIA JedcTBHA OYKOB.

TMonyuenne n300paskeHHIl ¢ TOMOLIBIO COOUpArOIIeH 1
pacceuBatoieii muu3. Onpenenerne GoKyCHOTO pacCTOSHUS 1
ONTUYECKOH CHIIBI COOMPAIOIIEH JIMH3bI. AHAIU3 yCTPOHUCTBA
MIPUHIIHIIA ISHCTBHS HEKOTOPBIX ONTHYECKUX IPHOOPOB:
(oToanmapara, MUKPOCKOIIA, TEIECKOIa.

W3yyenne Mozenu ria3a Kak ONTHYECKOH CHCTEMBI.

Ananu3 siBICHUH OTM30PYKOCTH U TATbHO30PKOCTH,
MIPUHIIMIA IeHCTBHS

O0YKOB

Pa3nen

5. KBanrtoBble siBjienus. 17 4.

51

Hcnyckanue u
TIOTJIONIEHUE
CBETa aTOMOM

4

52

Crpoenue
ATOMHOTO sS/Ipa

53

Snepubie
peakuuu

O06cyxaenue nenu onbIToB Pezepdopaa no
HCCIIEJOBAaHUIO ATOMOB, BbIJIBUKEHHE
THIIOTE3 O BO3MOXHBIX PE3YJIbTaTaX ONbITOB
B 3aBHCHMOCTH OT IIPE/TIOIAaraeéMOro CTPOCHHUS
aTOMOB, ()OpMyIHPOBAHUE BHIBOJIOB U3
Pe3yIbTaTOB OIBITOB.
OO0cysx1eHre IPOTHBOPEUHNH IITAHETAPHOMH MOJIENN aToMa U
OCHOBaHMH JUIs THIIOTE3bI bopa o cranroHapHbIX opOuTax
3JIeKTpOHOB. HabmoieHne CIUTONIHbIX U IMHEHYaThIX
CHEKTPOB U3ITyYEHUs! PA3IMYHBIX BELIECTB.

OOBsICHEHNE TMHEWYATHIX CIIEKTPOB U3ITy4EHHUSI.

O6Cy)K]16HI/IC BO3MOXHBIX THIIOTE3 O MOJCIIAX CTPOCHUS A/ipa.
Onpe)lenem/le CcocCTaBa s A€p 10 3aJaHHBIM MAacCOBBIM H 3apsA/I0BBIM




YHCIaM
I10 TTOJIOXKECHHIO B IEPHOANICCKON CHCTEME DJIEMEHTOB.
AHamM3 W3MEHEeHWs CocTaBa sApa M €ro
MOJIOKCHUSI B TEPUOANYECKON CHUCTEME TpH -
PanHoaKTUBHOCTH.
HccnenoBanue TPEKOB 0-4aCTHUIL [0 TOTOBBIM (hoTOrpadusim.
OOHapyxeHHe U H3MEPEHUE PaJHALMOHHOTO (OHA C TOMOLIBIO
J03MMETPa, OLIEHKA €r0 HHTCHCUBHOCTH.
AHai3 OMOIOrHYECKIX U3MEHEHHUH, MPOUCXOISIINX MO
JEUCTBUEM PAJMOAKTUBHBIX H3ITY4YCHHH.
Hcnonk30BaHue paIMOaKTHBHBIX M3Ty4eHHI

B MEJIHIIMHE.

Peienue 3a7a4 ¢ ICMOIB30BAHIEM 3aKOHOB COXPaHEHHUS
MAaCCOBBIX U 3apsIOBBIX YHCEN HA ONpeeIeHue
Pe3yAbTaTOB SACPHBIX PEAKLHI; aHAIM3 BO3ZMOXKHOCTH HITH
HEBO3MOXXHOCTH SIIEPHOI peaKkIyy.

OreHKa SHEPTUH CBS3H SI/IEP C UCIIOJIb30BaHUEM (HOPMYITB
DiHIITeHHA.

OO0cCyKIeHue ePCIIEKTHB HCIIOIb30BAHUS YIPABIIEMOT0
TEPMOSIICPHOTO CHHTE3A.

O0cyxIeHNE TPEUMYLIECTB M KOOI HYECKUX
po0JIeM, CBSI3aHHBIX C SIEPHOM YHEPTETUKON

Paznen

6. IToBTOPUTEIHbHO-0000111a10 I Mii

MOYJIb

9y,

6.1

[ToBTOpEHUE U
00001menne
coJepKaHus
Kypca GHU3UKH 32
7-9 xnacc

Brimonnenne yueOHbIX 3aJaHUH, TPEOYIOIIIX AEMOHCTPAUI
KOMIICTCHTHOCTEH, XapaKTePU3YIOIIHX €CTECTBCHHOHAYYHYIO
IPaMOTHOCTb: IPUMEHEHHS OJIyIeHHBIX 3HAHUH JUIS HAyYHOTO
00BsICHEHNS (PU3UIECKHX SBICHHI B OKpY’KaloIleH Ipupoze,

B IIOBCEJHEBHOM )KU3HU U BBIIB**JIeHUsI (DU3HUECKIX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTHIl; TPHMEHEHHSI OCBOCHHBIX
9KCIIEPUMEHTAIBHBIX YMEHHUH // 1151 Hccie10BaHust PU3MIECKHX
SIBJICHHH, B TOM YHCIIE JUISL TIPOBEPKHU THIIOTE3 U BBISBICHUS
3aKOHOMEPHOCTEH.

Pemenne pacyéTHBIX 3aa4, B TOM YHCIIE TIPEAIONIAraloIX
HCIIONB30BaHNe (GU3HIECKUX MOJIENIe 1 OCHOBaHHEIX Ha
COJZIepXKAHUN PA3IMYHBIX PAa3/IeIoB Kypca (PU3HKH.

Breimonaenne n 3aluTa rpynroBbIX WIA

WHIMBHIYyalIbHBIX IPOSKTOB, CBS3aHHBIX C COJEpKaHHEM Kypca
usnku

OO611ee KOIMIECTBO

YacoB IIO ITporpaMmme

102

27




1.4. lloypo4Hoe IUIAHUPOBAHUE

7 xyace
Ne Tema ypoka Conepxxanue Dopmbl IIpumeuanue
ypoka KOHTPOJIS Jom. 3an.
®dusuka - HayKa 0 MPUPO/IE. ®dusnka — HayKa o pupoe. SBneHus VcTHBIT m 1,3an.1,2
11 TIPUPOJIBIL. oIpoc
dusndeckue SBICHAS: MEXaHUIECKHE,
TETUTIOBBIE, SIEKTPHYECKHUE, VYer. om IL. 2,3
1.2 ®dusnyeckue SABICHUS MATHUTHBIE, CBETOBBIE,
3BYKOBEIC
du3nyecKue BEIUUMHEL, UX CAUHULIBI U By — m. 4 ynp.1
13 MIPUOOPHI TSI H3MEPEHUS.
: U3mepenue Gpusnaeckux
BenuunH. Ouznyeckue
Nzmepenne Gu3nueckoil BeIUUNHBIL. JLp.1 m. 5 3an.
" npubopsl. [lorpenrHocts 18
JlaboparopHnas pabora Nel "M3mepenue CTp.
o0beMa KUJIKOCTH M TBEPJIOTO Tena". U3MEPEHUHI
14 MexnyHapoaHas cuctema
€IMHUIL
15 MeTo/1bl Hay4YHOTO Hf)SHaHI/IH. Onucanue 5 Kax (usika u apyrue I1. 6
(U3NIECKUX SIBJICHUHN C TOMOIIBI0 MO
€CTECTBCHHBIC HAYKH JLp.2 3az. B TETp.
H3YYaIoT MPUPOLY.
EcTecTBEeHHO-HayUHBIN
METO]I TIO3HAHUS:
. HaOJII0/ICHUE, IOCTAaHOBKA
HccnenoBanue 3aBUCUMOCTH OJHOM A ’
(hM3UYEeCKO BETHMYNHBI OT APYTOM. Hay4HOTro BONpoca,
16 JlaGopartopHas padota Ne2 "HccnenoBanue BBLIBIDKEHUE TUIIOTES,
' 3aBUCHMOCTH IIyTU PABHOMEPHO
JBHKYILErOCS TENA OT BPEMEHH OKCIICPUMCHT IT0 IIPOBCPKE
IBIKEeHUA Tea'. TUIIOTE3, O0bICHEHHE
Ha0JI01aeMOT0 SIBJICHUSL.
Omnmcanue GU3MIECKUX
SIBJIEHUH C TIOMOIITHIO0
Mozelei
CTpoeHHe BeecTBa: JLp.3 1.7, g’ ymp.
. aTOMBI M MOJICKYJIbI, HX
Monekyna — Menpyaiiias yactuna ’
217 BeriecTBa. JI/p Ne3 «M3mepenie pa3mMepoB pasmepbl. OmbITbI,
MaJIbIX TEJ» JIOKa3bIBAOIIIHE
JUCKPETHOE CTPOCHUE
BEIIECTBA
JIBI/DKeHI/Ie YaCTHII BEIIECTBA. Habmronenue u 00bscHeHHE OPOYHOBCKOTO m 9
2.2.8 B JBIDKEHUS U siBeHus quddysun. [Iposenenne n
pOYHOBCKOC HBH)KeHHe OG'L;[CHCHI/IC OITBITOB I10 Ha6JTIOIICH“K) TEIJIOBOI'O
CBS13b CKOPOCTH JIBIDKCHUS YaCTHI] C paciupenus rasos. [IpoBesieHre 1 00bsCHEHNE . 10, yop. 3
2.3.9 o OIIBITOB 10 OOHAPYKEHHIO CUJI MOJICKYJISIPHOTO
TeMHepaTypOI/I. HHq)(by?)HH TIPUTSDKCHUS U OTTAJIKMBaHUA.
B3anMOCB3h MEXK Iy CBOMCTBaMH BEILIECTB Onwucanue (C UCTIOIB30BAHUEM TIPOCTBIX MOJIEIICH) 1. 11
OCHOBHBIX pa3nnqm7l B CTPOCHUH I'a30B,
B Pa3HbIX arperaTHbeIX COCTOSHUAX U UX JKUIKOCTEH U TBEPBIX Tesl. OOBsICHEHNE MaJIoit
2.4.10 aTOMHOMOJIEKYISPHBIM CTPOCHUEM. CIKHMACMOCTH XXHAKOCTEH U TBEPIBIX TEIL,
OCO6€HHOCTI/I aneFaTHBIX COCTOﬂHHﬁ OOJILIION CoKUMAEMOCTH Ta30B. OObICHEHNE
coxpaHeHHs1 HOpMBbI TBEPABIX TN U TEKYYECTH
BOJEI. KUIKOCTH. [IpOBEIEHHE OMBITOB, TOKA3BIBAIONINX,
0606menre 1o paszgeny «[leppoHadanbHbIE YTO B TBEPJOM COCTOSIHMHU BOJIbI YACTHIIBI Kp.1
2.5.11 CBEJICHUS O CTPOCHUU BELIECTBAY. HAXOIATCA B CPCIUICM JAIBIIC APYT OT JIpyra

Konrponbnas padora Nel o teme

(IIJIOTHOCTH MEHBIIIE), YEM B KHUIKOM.
YcraHoBIICHHE B3aHMOCBSI3U MEXIY




«HCpBOHa‘-IaJ'IBHBIC CBCACHUA O CTPOCHUU
BCIICCTBA».

0COOEHHOCTSIMU arperaTHbIX COCTOSHUH BOABI U
CYIIECTBOBAaHHEM BOJHBIX opranu3mMos (MC —
Onomorus, reorpadus)

Mexanunueckoe aBukeHue. PaBHomepHoe u

HccnenoBanue PaBHOMEPHOI'O BUKCHUS,
OnpeAcsICHUE €ro Npru3HaKoB. Hab6monenue

3.1.12 HePABHOMEPHOE JIBIKEHHE HepaBH(iMepHOl"O JBHIKECHUS U ONPEAETICHUE €r0
OTJINYHI OT PABHOMEPHOT'O JBIIKCHHSL.
CKopocCTh. EuuuLb! ckopocTH. ['paduieckoe OrnpezeneHne CKOPOCTH PABHOMEPHOTO JABHIKECHHS
3213 P (tmaprka B )KHIKOCTH, MOJIEIH SIEKTPHIECKOTO
L. MPEeACTAaBJICHNUC ABUKCHUA. FaCcuCT IIYTHU U aBTOMOGHIIS H T.1L.). Onpepenenue cpeHeit
BPECMCHH NBUKCHUA. CKOPOCTHU CKOJIL)KEHHUS OpyCKa WK IIapHKa 110
TIpAMONHMHEHOE PaBHOYCKOPEHHOE JIBHKEHHe, | HAKIOHHOI miockocTn Pemenne sazay Ha
3.3.14 v P oIpe/Ie/IeHHe [IyTH, CKOPOCTH H BPEMEHH
e CKOpEHHE. I'EIECHNE 3a/1aq 110 TEME PaBHOMEPHOTO IBIKEHHUS. AHAIN3 rpahMKoB
«MeXaHUYECKOE JBIDKCHHUEY. 3aBHCHMOCTH ITyTH U CKOPOCTH OT BPEMCHH
ﬂBJ’IeHI/IC I/IHCpLII/II/I. 3aKOH I/IHCpHI/II/I. OOBbsICHEHHE U nporﬂo3np“03aﬂue ﬂBHeHMﬁ,
. 00yCJIOBICHHBIX HHEPLHUEH, HAIIPUMED, YTO
3.4.15 | BzaumopeiicTBHe TeJ Kak MPUYHNHA [IPOMCXO/NT TP TOPMOKEHHH HITH PE3KOM
HU3MCHCHUA CKOPOCTH ABHMIKCHUA TECII. MaHEBpEe aBTOMOOMIISA, I0YEMY HEBO3MOXKHO
MIHOBEHHO [IPEKPATUTH JBIKCHHE Ha BEJIOCHIIEE
3516 [L10THOCTD BemecTsa. Pacuer Macchl 1 oGbema | MWW cavokare u T. 1. lposeaenne u ananus
.. OIIBITOB, JIEMOHCTPHPYIOLINX H3MEHEHHE CKOPOCTH
TCa 1o €ro IIOTHOCTH. IBIDKCHHUS TeNa B Pe3yJIbTaTe JeHCTBUs HA HEro
Ipyrux tei. PeiieHne 3a1a4 Ha onpeencHue
JlaGopatophas paGota Ned «"OnpeneneHHe Macchl Tena, ero 00bEMa H IIOTHOCTH. JLp4
36.17 IpoBezeHne U aHAIU3 OIIBITOB,
-9 IUIOTHOCTH TBEPAOTO TEJIa € IOMOIIBIO JEMOHCTPUPYIOIIHX 3aBHCHMOCTb N3MECHEHHSI
BE€COB U UBMEPUTECJIILHOTO HI/IJII/IHI[pa" CKOPOCTH TeJla OT €ro MAacChl IPH B3aUMOAEHCTBUI
" Tel1. Vi3MepeHne Macehl Tena pasinaHbIMU
Pemenne '::»a;[all 1"[.0 TeMe HHOTH?CTB crocobamu. OnpeieNieHne IIOTHOCTH Tella B

3.7.18 | BemectBa", pac4ér MaccH U 00BEMa TeNa 1o pe3ysIbTaTe H3MEPEHHS €r0 MACChl U 00BEMA.
€ro IJIOTHOCTH.

38.19 Cuna Kak XxapakTepUCTHKa B3aUMOIECUCTBUS H3yueHue B3aMMOICHCTBHS KaK MPUYHHBI

.8. rer. Crna ynpyrocti. 3akon ['yka H3MEHEHHS CKOPOCTH TEJIa HIIH €ro ;[ed)opylauun.
OrnHcanye peaibHbIX CUTYAlHil B3aUMO/IEHCTBHS
Jla6oparopnas pabora Ne5«M3ydenue TeJT ¢ MOMOIIBIO MOJIENIEH, B KOTOPHIX BBOJUTCS JLp.5

3.9.20 3aBUCUMOCTH PACTAKCHUSA (I[e(l)OpMaHI/II/I) MOHATHE N N300paXkeHre CHIIbl. M3ydeHne cuibl

pr)KHHI)I OT HpHHO)KGHHOfI CHJIBD)) yYHpyrocrtu. HCCJ’[C[[OB&HHC 3aBUCHUMOCTH CUJIbI
OCTH OT Y/UTHHEHHUSI PE3NHOBOTO LIHYPa HITH

3.10.21 | SIBnenwne tarorenus. Cuia THKECTH z{ggz;rmm © HZproeHHeMprpa (rika) AHaiSB
CBa3b MEX]y CHJIOH TSXKECTH U MAaCCOM TeJia. [PAKTUYECKHUX CUTYAIUii, B KOTOPBIX IPOSBISETCS

3.11.22 | Bec tena. Pemenne 3agau mo teme "Cuia nelicTBUE CUIIBI yIIPYrocTH (YIPYrocTh Msya,
TsoKecTn” KPOCCOBOK, BETOK JIepeBa U ap.). AHau3
C CHTYaLHii, CBSI3aHHBIX C SIBIICHUEM TATOTCHHUSL.

3_ 1 2.2 3 njia TSHKECTH Ha JPpYTHX IUIaHEeTaXx. OObsicHeHHE op6ma.m)1—10ro JBW)KEHUS IUUTAHET C
dusnueckue XapaKTCPUCTUKH TJIAHET HCII0JIb30BAHUEM SIBJICHUSI TSTOTEHUS U 3aKOHA
Usmepenne cuit. Juunamomerp. JIaGopaTtopHast | Hnepuwi. Msuepenne seca Tena ¢ nomomio JLp.6

3.13.24 6 No6 "I nnHamomerpa. OGOCHOBaHUE ITOTO CrHOcoba

i paoota Ne panlynpOBaHUC IIPY’KUHBI 1 U3MEpeHHst. AHAIN3 U MOJCIIMPOBAHNE SIBIICHHS
HU3MCPCHUC CUIT ,Z[I/IHaMOMeTpOM" HEBECOMOCTH. DKCIEepPUMEHTAIbHOE OTyUeHHEe

3.14.25 | Bec tena. HeBecoMoCTh [paBUJIa CIIOKEHHUSI CHJI, HATIPABIEHHBIX BJIOJIb
C = onHOI psiMoit. Omnpeznenenye BeNUYuHbI

3.15.26 JIOXKCHME IBYX CHUII, HAIIPABJICHHBIX 110 OZJHOU paBHOJEHCTBYIONIEH cuil. MI3ydeHune Cuiibl TpeHus
npsiMoid. PaBHOIeHCTBYOIIAS CUIT CKOJIL)KEHHS ¥ CHITBI TpeHHs Mokos. Mccnenopanue
Pellienne 3a1a4 110 Teme "PaBHOAEHCTBYOMIAs 3aBHCHMOCTH CHJIBI TPEHHS OT CHIIBI JIaBICHUS 1

3.16.27 cun” CBOWCTB TPYILUXCS TOBEPXHOCTEH. AHAIU3

— MPAKTHYECKUX CUTYALHH, B KOTOPBIX IPOSBISAETCS
3.17.28 Cuia Tpenns u e€ Buzpl. TpeHue B Ipupoze u neliCTBHE CUJIBI TPEHHS, UCTIONB3YIOTCS CTIOCOOBI
o TCXHHUKEC e¢ yMeHbIICHNS WIH yBeIUUeHHUs (KaTaHue Ha
JlaGopatopHas pa6ota Ne7 «M3yueHne JIBDKAX, KOHBKAX, TOPMOKEHHE aBTOMOOWIIS, JLp.7
HCIOJIb30BaHKE TIO/IIINITHUKOB, [IIABAHUE BOJHBIX

318,29 | 33BUCHMOCTH CHIIbI TPEHHS CKOIbKEHHUS OT KHBOTHBIX  1p.). Pernienye 3a1ay ¢
CHJIBI IaBJICHUSA M XapaKTepa HCTIOB30BaHUEM (HOPMYJT AJIsl pacuéra CHIIbI
CONPUKACAIOLIUXCSI TOBEPXHOCTEM TSDKECTH, CHIIBI YIPYTOCTH, CHITBI TPEHHUS.

3.19.30 Pemenne 3aJa4 Ha ONpeACJICHUC

o PaBHOAEHUCTBYIOUIEH CHUJIIBI
Pemenne 3aJa4 110 TcMaM: «Bec TCa»,
3.20.31 | «I'paduueckoe u3obpaxenue cuin», «CUb»,
«PaBHOIEHCTBYIOIIAS CHID»
KonrpomnbHas padora Ne2 1o temam: K.p.2
3.21.32 «MexaHn4deckoe IBIKeHHne», «Macca,
o IJIOTHOCTBHY, «Bec Temay, «['padudeckoe
n3o0paxkeHue cuim, «CUIIbI»
AHanm3 U 00BSICHEHHE OIBITOB H IPAKTHIECKUX

4133 Hasnenne. CiocoObl yMEHBIIICHUS U CUTYalHii, B KOTOPBIX NPOSBIIACTCA CHIIA

o YBEJIMYCHUSI ABICHUSI naieHust. OG0CHOBaHHE CIOCOOOB YMEHBILICHHS H
yBENHYCHHS JIaBlIeHHsl. V3ydeHne 3aBUCHMOCTH
JaBJICHHS Taza 0T 00bEMA U TEMIIEPATYPBL.
JlaBienue rasa. 3aBUCHMOCTD JaBJIEHHs Ta3a o1 | V3yueHie ocobenHocTeli nepenatu tasnennus
4.2.34 TBEP/IBIMHU TEJIAMH, KHAKOCTAMH M a3aMH.

00béMa, TeMneparypbl

O00CHOBaHKE PE3YNIBTATOB OIBITOB




Ilepenaua naBienusi TBEPABIMU TEJIAMHU,

0COOEHHOCTAMH CTPOCHUA BEIICCTBA B TBép,I[OM,
KUJAKOM U FaSOOGpaSHOM COCTOSAHUAX.

4335 SKCHepI/IMeHTaHLHOC J0Ka3aTCJIbCTBO 3aKOHA
JKUNIKOCTSAMH U ra3amMi. 3akon Ilackas ITackamns. Pemenne 3agad Ha pacu€r qaBIeHUS
TBEPJIOTO TeNA.
HaBHeHI/Ie B JKUIKOCTH U T'a3e. BEI3BAHHOC HCCHCZ{OBaHHe 3aBUCUMOCTH OAaBJICHUSA )KHIKOCTH
4.4.36 . A ’ OT [IyOUHBI TIOTPY>KEHHS H TTIOTHOCTH JKHJKOCTH.
ACHUCTBHUEM CHJIBI TSIAKECTU Ha6uoieHne u 00bsICHEHHE THAPOCTATHYECKOTO
Imapagokca Ha OCHOBE 3aKOHaA TTackas. I/I3yquHe
4.5.37 Pemenue 3aja4 110 TcM¢C «HaBJ’IeHI/Ie B coobmaromuxcs cocy10B. Pemenue 3anay Ha
- JKUIKOCTH U Ta3€. 3akon TTackasms pacuér ZlaBJleiil/lﬂ skuakocTh. OObsICHEHNE
IIpuHIOUIIA AEUCTBUA T'HAPABINIECKOIO MIpecca,
MTHEBMATUYECKUX MalIUH. AHAJIN3 U 00BbsICHEHNE
4.6.38 Coo0maroruecs cocysl MPAKTUYECKUX CHTYAL[HH, IeMOHCTPUPYIOIIUX
o IIPOABJIICHUEC JABJICHUA KHJKOCTH U 3aKOHA
4.7.39 FI/IZ[p ABJIMHECKHU TIPECC — — HI;CKanﬂ, HanpHuMep MPOLECCOB B OPraHU3ME IPU
4.8.40 | Manomertpsl. [TopiiHeBoit )HUIKOCTHBIH HACOC 1y6OKOBOIHOM HBIPSIHUH.
ATmocdepa 3emiti U pU4rHbI e€ DKcnepuMeHTaIbHOE 0OHAPYKEHHE aTMOC(EPHOTo
4.9.41 CYIIECTBOBAHHS JaBjieHusl. AHaIu3 U 00bSICHEHHE OIBITOB U
MIPaKTUYECKUX CUTYalUi, CBA3aHHBIX C AeiicTBUEM
4.10.42 | Bec Bo3nyxa. ATMoc(epHOE TaBIeHUE ATMOC(EpHOTO J1aBIeHHs. OGbICHEHHE
41143 Uzmepenne atmocheproro nasieHus. OnbIT CymiecTBoBaHus arMocdepr! Ha 3emite 1
' ' ToppﬂquHH. HEKOTOPBIX IUTAHETAX WU eé OTCYTCTBHUA HA
3 JApyTrux IiaHeTax u .HyHC OObBsICHEHNE U3MEHEHUS
4.12.44 aBHCUMOCTD aTMOC(bepHOFO AaBIICHUA OT IUIOTHOCTH aTMOC(Ephl C BLICOTOH M 3aBUCUMOCTH
BBICOTHI HAZT YPOBHEM MOPsI aTMOC(EPHOr0 JIaBJieH s OT BBICOTHL. PeleHne
4.13.45 Bapometp-anepoun. AtMochepHoe TaBicHUE 3a71a4 Ha pacu€T aTMOC(HEPHOrO JABICHHUS.
L. HA Pa3IMYHBIX BBICOTAX W3yuenue ycrpoiictBa GapomeTpa-aHepouna.
4.14.46 Pemienue 3amau mo teme " AtMochepHoe
T naBieHue"
41547 JleficTBYE XUIIKOCTH ¥ I'a3a HA TIOTPYXKEHHOE B | DKClEpUMEHTaIbHOE OOHApYKeHUe AeHCTIA
. . HHX TeJIo. ApxI/IMe/:[OBa cua JKHUIOKOCTH U ra3a Ha HOpr)KeH\I:IOe B HHUX TECJIO.
OnpeueneHHe BBITaJIKUBAKOIICH CUJIBI,
BbITaJIKI/IBa}OIL[a}I(apXI/IMe)Z[OBa) cuJia. NefCTBYIOIIEH Ha TeJIO, MOTPYKEHHOE B KMIKOCTb.
4.16.48 | DKCIEPUMEHTAIILHOE OIpENeICHUE IlposencHne n 0GCYKICHHE OTIBITOR,
an afolIe 193 C JAEMOHCTPUPYIOIINX 3aBUCUMOCTD
BBITAJIKHB LICH CHJIBL. BBITJIIKUBAIOLIEH CUIIBI, ICHCTBYIOLIEH Ha TEJIO B
Ha6opaTopHaﬁ pa60Ta No8 «ccnemoBaHUE | xuakocTH, oT 06bEMa TOrPYKEHHOM B KIAKOCT JLp.8
3aBUCUMOCTHU BBITa,HKHBaIOHIeﬁ CWJIBI OT YacTH TCjIa U OT INIOTHOCTH )KI/II[KE)CTI/I. Hposepka
41749 o He3asucumocmu eblmajiKkusaroujeu cuivl,
obbema HNOrpy>KCHHOU 4aCTH TeJIa, OT Oeticmeyiouyetl Ha Meio 8 JHCUOKOCMIL, OM MACCh]
IUIOTHOCTH KUIKOCTH). mena. ViccneioBanue 3aBUCHMOCTH Beca Tena B
YV CIIOBHS IUIABAHMSA T€ BOJIE OT 00BEMA MOrPYKEHHOM B )KUIIKOCTh YaCTH
I I I Tesa. PemieHne 3a1ad Ha PUMEHEHHE 3aKOHa
4.18.50 9KCHepI/IM€HTaJH>HOC HUCCICIO0BaHUEC ApxuMe[a U ycIoBHs IUIaBaHUs TEL.
yce JIOBUM IUIABAHUS TEJL KoHcTpynpoBaHue apeoMeTpa nin i
KOHCTPYHUPOBAHHUE JIOJKH H OIpeJIeNieHne eé
4.19.51 IInaBanme CyIOB. BO3ILyXOHJ'IaBaHI/IC. IPY30MOIbEMHOCTH.
e HccnenoBanre MOPCKUX MTyOWH.
Pemenue 3aJa4 1o TcMaMm: «IlmaBanue CyIOB.
4.20.52 | Bo3nmyxoriaBanuey, «JlaBneHne TBEpAbIX Tel,
)KI/IZ[KOCTCfI 1 ra3oB»
42153 Kontponpnas padora Ne3 mo teme «/laBieHue Kp.3
" TBEPIBIX TEJ, )KUIAKOCTEN U ra30B»
DKCHEPHUMEHTAIBHOE ONPE/ICIICHIE MEXaHHIECKOI
5.1.54 Mexannyeckas p abora. paboThI CHIIBI TSKECTH TIPH TAJICHUH TeJla U CUIIb
TPEHMsI IPU PABHOMEPHOM IEpeMEIICHUH Tena Mo
5.2.55 MouiHocTh. EnquHUIBI MOLIHOCTH. TOPU30HTANIbHOM TToBepXHOCTU. Pacuér momuocTH,
pa3BHUBaeMoil pH norbEMe 1o JecTHulle. Pemenue
Onpenenenne paboThl CHIIBI TPEHHS TIPH 337124 Ha PacyéT MEeXaHH4eCcKoil paGOTHI U Hp.p.
5.3.56 | paBHOMEPHOM ABWXKEHUHU TeJIa 1O MOIIHOCTH
I‘OpH3OHTaHBHOI7] TTOBCPXHOCTH.
HpOCTLIe MEXaHHU3MBI: pbIyar, 6J'IOK, OnpeienieHue BBIUTPHIIIA B CUJIE TPOCTHIX
5 4 57 H MEXaHN3MOB Ha NIPUMEPE pbIdara, OJABAXKHOTO U
e HaKJIOHHaA INIOCKOCTS. 1IpaBHIIO HETIOIBI)KHOTO OJIOKOB, HAKJIIOHHOMN IIOCKOCTH.
PaBHOBECH pblyara. MOMEHT CHJIBI. HccnenoBanue ycnoBus paBHOBECHS pblyara.
PhI4ary B TEXHHKE, OBITY W IPHPOJIC. OOHapyXeHHe CBOICTB MPOCTHIX MEXaHU3MOB B JLp.9
5.5.58 126 6 No9 «d Pa3NUYHBIX HHCTPYMEHTAX M MPUCIIOCOOICHHSX,
e a OpaEOpHaﬂ pa 0Ta NoJ «KICCICIOBAHHE HCIIOJIB3YEMBIX B 6BITy " TEXHHUKEC, a TaKXKEC B
YCJIOBUH PABHOBECHS pblUara» JKUBBIX OpTaHU3Max. DKCIEPUMEHTATBHOE
broku. [IpuMeHeHNe MpaBuiia PABHOBECHST | AOKA3ATENLCTRO paBeHCTBa paGoT mpi
5 6 59 6 3 TIPUMEHECHUH IIPOCTHIX MEXaHU3MOB. OnpeﬂeneHHe
s pbldara K OJI0KY. «30JIOTOC IIPABUJIO» KI1/] naknonHo# miockocTu. Perienue 3aqad Ha
MECXaHUKHU. MPUMEHCHHUC MPaBUjla PaBHOBCCHS phlYara U Ha
KoadduineHT moe3Horo aeicTpus pacuér KIIJL JLp.10
5.7.60 | mexanmsma. JlabopaTtopHas padora Ne 10
«H3mepenne KI1J| HaKJIIOHHOM MIOCKOCTH
5861 Pemrenre 3ama4 o teme "PaboTa, MOIIHOCTD,

KHI[H




Mexanunueckas sHeprus. Kunernueckas u

SKCHepI/IMeHTaHLHOC OIpEACICHUEC U3MCHCHHUSA

5.9.62 NOTeHUMANbHAS YHEPrHs KMHETUYECKOH U MOTEeHIHaIbHON SHeEpriHu Tena
[IPH €r0 CKaThIBAHUH [0 HAKJIOHHOW [IOCKOCTH.
MEXaHuKe. 3aKOHA COXPAHEHHs] MEXaHUYECKOI SHEPTHH.
v OG6cyxIeHHE TPAHHUL IPIMEHUMOCTH 3aKOHA
aHeerH ABIKYIICHUCA BOJBI K BETPA. coxpaHeHust sHepruu. Penrenne 3axa4 ¢
5.11.64 HOBTOpCHI/Ie n 0606H.IGHI/IG TeMEI «P a60Ta, HCIIOJIb30BAHUEM 3aKOHA COXPAHECHHMS SJHEPTUH.
MOIMHOCTB, SOHEPI'U).
51265 Kontponsras padora Ned mo teme «PaboTa Kp.4
T MOIITHOCTB. DHEPTHI.
66 PeseprHsIii ypok. Pabora ¢ TekcTamu o Teme
"MexaHuueckoe JBH>KeHue"
67 PeseprHblil ypok. Pabora ¢ TekcTamu 1o Teme
" JlaBnieHne TBEPABIX TeJ, XKUAKOCTEH U ra3zon”
68 PeseprHblil ypok. Pabora ¢ TekcTamu 1o Teme
"Pabora. MomHocts. DHeprus"
8 kuacc
Ne Tema ypoka OCHOBHBIE BH/IBI JIESTEIEHOCTH 00YYatOIIUXCS DopMBI IIpumeuanue
ypoka KOHTPOJISI Hom. 3an.
Habmronenue u nHTEpIpeTaIys OnbIToB, VY CTHBIN
CBH/IETENBCTBYOIINX 00 aTOMHO-MOJICKYJIIPHOM CTPOCHHH ompoc
OCHOBHBIE TIOJIOKCHHS MOJICKYJISIPHO- BEIIIECTBA: OIBITHI C PACTBOPEHHUEM Pa3IMYHBIX BELIECTB B
1.1 KHHETUYECKOH TEOPHH M MX OTIBITHBIC BOZe. PeleHue 3134 10 OLICHMBAHHIO KOJIHYECTBA ATOMOB
TIO/ITBEPKICHHUS WM MOJICKYJT B AMHUIE 00bEMa BeliecTBa. AHAIIN3
TEKCTa JAPEBHHUX aTOMUCTOB (Harpumep (pparMeHTa mo3Mel
Jlykpenus «O npupojie Belen») ¢ U3I0KEHUEM
000CHOBaHHIT aTOMHOM I'HITOTE3bI (CMBICIIOBOE YTCHHE).
1.2 Macca 1 pazMep aTOMOB U MOJIEKYJT OrueHka yoeuTenbHOCTH 3THX 000cHOBaHH. OObsICHEHHE
OpOYHOBCKOTO JIBMKEHUS, IBJIICHUN qU(DDY3UH U pasIuyui
MEK/ly HIMH Ha OCHOBE OJIOKEHHI MOJIEKYIISIPHO-
Mojienu TBEPAOro, KHAKOTO 1 KHHETHYECKO Teopuu cTpoeHust Bemectsa. OObsCHeHnE
1.3 6 ’ . OCHOBHBIX Pa3JIMuUii B CTPOCHUH Ia30B, KUAKOCTEH U
ra3000pasHoro COCTOAHNN BCIICCTBA TBEPABIX TEJI C MCIIOJIB30BAHUEM ITOJIOXKEHHUI
MOJIEKYJSIPHO-KHHETHYECKOM TEOPUH CTPOCHUS BELIECTBA.
IIpoBenenue OnbITOB 10 BBIPALIMBAHUIO KPHCTAIIOB
TIOBapeHHOH coyy M caxapa. [IpoBenenne u oObsicHeHHE
OGBsICHEHHE CBOWCTB ra30B, JKHIKOCTEH OIBITOB, JEMOHCTPHUPYIOIINX KAIMIULIPHBIC SIBICHUS H
1.4 ¥ TBEPIBIX Te Ha OCHOBE MOMOKEHHUi SABJICHHUE CMAHBAHNS. OOBsICHEHHE POITH KaIHIUPHBIX
9 SIBJICHMIT JUTS HOCTYIUICHUS BOJbI B OPraHM3M PacTeHHUH.
MOJIEKYJIAPHO-KUHCTUIECKON TECOPUH. Ha6mosienue, NpoBesieHue U 00bSICHEHUE OIBITOB MO
HaOJII0/ICHUIO TEIIOBOTO PACIIHPEHHs Ta30B, JKUAKOCTEH 1
TBEPABIX Tesl. OOBsICHEHNE COXpaHEeHUs 00bEMA TBEPIBIX
TEJ, TEKYYECTH XKHUIKOCTH (B TOM YKCIIE, PAa3HHIIEI B
TEKY4eCTH IS Pa3HBIX JKUAKOCTEHN), TaBICHHs rasa.
I[poBeeHKE OMBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTb
15 Kpucrannuueckue u amoppuble Tena JIaBJIEHHS BO3/IyXa OT €ro 00bEMA M HAIPEBAHHUS HITH
OXJTaXKJICHNUS, U UX OOBSICHEHHE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO y4eHHs. AHAIU3 PAKTHYECKUX CUTYaIlHiH,
CBSI3aHHBIX CO CBOWCTBAaMH Ta30B, XHUIKOCTEH U TBEP/BIX
TeIL.
1.6 CMauuBaHue ¥ KaNWLISIPHOCTD.
' IToBepXHOCTHOE HATSKEHUE
1.7 TermnoBoe paciiupeHue u cxaTue. IIp.p.
18 Temmeparypa. CBsi3b TEMIIEPATYPHI CO O00CHOBaHHUE MTPABHI U3MEPEHUSI TEMIIEPATYPBI.
. CKOPOCTBIO TEIUIOBOrO ABHKEHHS YACTHLL CpaBHEHHE Pa3IHYHBIX CIIOCOO0B U3MEPEHHSI H LKAl
Temmnepatypsl. HaGmoneHnue 1 00bsICHEHHE OTBITOB,
1.9 Brytpenmsist oHeprusi. ?HOCO6H JIEMOHCTPHPYIONINX H3MEHEHHE BHYTPEHHE SHEpTHH Tea
N3MCHCHUS BHYTPEHHECH DHEPT U B pe3yJIbTaTe TEIIONepeaaun U paboThl BHEMIHUX CHIL
Habmronenue u 00bsICHEHHE ONBITOB, 00CYKICHUE
1.10 ?[HHH TCTLTOTCPeAaAN [PAaKTUYECKUX CUTYALUH, JeMOHCTPHPYIOMINX PA3INIHbIC
pavaqecxoe UCTIOJIL30BAHNE TCIVIOBBIX | ) TEIUIoNepeiadu: TeIIONPOBOAHOCTh, KOHBEKIIUIO,
111 CBOMCTB BCLICCTB M MATCPHUAJIOB B LICIIAX usnydenue. VccnenoBanue siBieHus TEMIO00MEHA IIPH
3HepFOC66pe>KeHI/I$[ CMEUIMBaHNU XOJIOAHOW U ropsiueid Boabl. Habmonenue
KOJMYeCTBO TETIOThL. Y IebHas YCTAQHOBJICHHUSI TEIVIOBOTO PaBHOBECHS MEX/Ly Topsiueil n
1.12 xonoHoit Bojioit. Onpesenenne (M3MepeHne) KOMMYECTBA
TCTIIOEMKOCTh TEIUIOTHI, MTOTYYCHHOTO BOJOW MPH TEIIO0OMEHE C
1.13 ypaBHeHI/Ie TEIIOBOro OanaHca. HarpeThiM METaJUIMYECKUM LIMIIHHApoM. Orpenenenne
) TGHHOO6M6H U TEIIJIOBOE paBHOBeCI/IC (H3MepeHne) y/:[em,Hoﬁ TEMIOEMKOCTH BCIIICCTBA. Pemenne
TlaGopatopHas pabota Nel 3271, CBA3AHHBIX C BEIHCIICHAEM KOTHHUCCTBA TEMIOTHI 1 Tp.1
TEIIOEMKOCTH TIPH TETI00OMEHe. AHAIIN3 CHTyalui
1.14 "HccnenoBaHue sBIEHUs TEIUIOOOMeEHA

IIpy CMCIIMBAHUN XOHOL[HOﬁ u l"OpS{"ICf/'I

IPaKTHYECKOTO HCIOIb30BAaHUS TEIIOBBIX CBOICTB
BEIIECTB H MaTEPHAIIOB, HAIPHMED, B IEILIX




BOIGI"

Pacuer konmmaecTBa TCIIJIOTHI,

9HEProcOepeReHUs: TEIION30IILIS, SHEprocoeperarome
KPBIIIH, TEPMOAKKyMYJIATOpPHI 1 T. A. Habmonenue
SIBIICHUII HCTIApeHUs ¥ KoHAeHcanuu. Viccnenosanue

115 HEOOXOIMMOTO JUIsl HArPEBaHHUSI TeNa U HPOIECCa UCTIAPEHNS PA3INIHBIX KUIKOCTEH. OOBsICHEHNE
BBIJEIIIEMOT0 UM IIPU OXJIAKICHUN SIBJICHUH MCTIAPEHKS. M KOHJCHCALIMA HA OCHOBE aTOMHO-
JlaGopartopHras paboTa Ne2 MoJIeKyIsIpHOro yueHus. Habmonenue u o0bsacHeHTe Hp2
m o Tponecca KUIeHus, B TOM YHCJIC 3aBUCUMOCTH

1.16 OnpeneneHne yaeabHOU TETUIOEMKOCTH

p TEeMIepaTypbl KUIEHHs OT AaBiieHus. Onpenenenue
BCLICCTBA (M3MEPEHNE) OTHOCUTENBHOM BIIAKHOCTH BO3IYXA.
1 17 9HeprI/Iﬂ TOIIJINBA. YI[eHLHa;[ TEIIJIOTAa Ha6ﬂ}0z{e}me Tponecca IIaBJICHUS KPUCTAIIINIECKOTO
: cropauus BELLECTBA, HAIPUMED, Jibaa. CpaBHEHHE MPOLECCOB
TUTIABJICHUS KPUCTAJUTMYECKUX TEJI U pa3MATrdI€HUsI IIpU
[TnaBenwe 1 oTBepeBAHHE HarpeBaHuH aMop¢HBIX Tel. Onpenenenne (M3MepeHue)

1.18 KPUCTAJUIMYECKUX TeNl. VY IeTbHAast YAEILHOM TETIOTEI [UIABIICHHS b3, OGbACHEHHE
TerIoTa IJIaBJIeHUS SIBJICHUI TUTABJICHUS U KPUCTAJUTH3ALIK Ha OCHOBE
.Ha60paTOpHa${ pa60Ta N93 ATOMHO-MOJIEKYJIAPHOT'O YUCHUS. Pemenue 3aJa4, I[.p.3
" o CBA3aHHBIX C BBIYUCJIICHUEM KOJIMYECTBA TCIIJIOTHI B

119 OnpeﬂeHeHHe yﬂeHLHOH TCIJIOTBL poneccax Teruionepeaavu npu miIaBJIC€Hun U
IJIaBJICHHUS J'IL)Ia" KPHCTAJUT3ALUH, UCIIADEHUU U KOHAEHCAlUU. AHAIIN3
Hap006pa3OBaHHe U KOHIICHCAITHSI. CUTYyalMid IPAKTUYECKOrO IIPUMEHEHHUS SIBJICHUH

120 I/Icna cHIe TUTIAaBJICHUSA U KPUCTAJIIN3alUU, HAITPUMED, TTOTYIECHUE

p CBEPXYUCTBIX MAaTEPHUAJIOB, COJIEBAs I'PEJIKA U OP. AHZ.J'II/I3
Kunenue. Y nenpHas Temiora paboThl 0OBICHEHUE IPUHLKIIA JEHCTBHS TEILIOBOTO
1.21 nap006pa3OBaHm U KOHJACHCaIUH. JBUTATEINs. BhIunciaeHne KoauyecTBa TeIOThI,
b 3aBI/ICHMOCTB TeMHepaTypr KUIIEHUSA OT BBIACIAIOMICTOCS IPU CTOPaHUU Pa3JIMYHBIX BUIOB

toruuBa, 1 KITJ] neurarens. O0CyxaeHue 3K0JIOrHYECKUX

aTMOC(EpHOTO TaBICHUS N »
TIOCJICACTBHUU UCIIOJIB30BaHUA ABUTAaTEJIEH BHYTPEHHETO

BnaxzocTh BO3aYyXa. -Ha60paT0PHaﬂ CrOpaHusl, TEIUIOBBIX U THIPOIIEKTPOCTAHIINH. H.p.4

1.22 pabota Ne4 "Onpenencure
OTHOCHUTEJIbHOM BJIaKHOCTU BO3yxa"

Pemenne 3aJa4 Ha ONpCACIICHUC

1.23
BJIAJKHOCTH BO3yXa
HpI/IHI_II/IHBI pa6OTBI TCINJIOBBIX

1.24 neurateneif. [laposast TypOuHa.

JlBUrarenap BHYTpEeHHETO CrOpaHus
KIIJI TeruioBoro nBuratens. TemnoBsie

1.25 JIBUTATEIU U 3alllUTa OKpYyKaromenl’
cpezbl

1.26 3aKOH COXpaHEHUs U MPEeBpaLCHUS

) SHEPruu B TEILIOBBIX NIPOLIECCAX
IToaroToBka K KOHTPOJIBHOI padoTe 1Mo

1.27 teme "Temnossle siBiaeHus. U3MeHeHue
arperaTHbIX COCTOSIHUM BemecTna"

KontponsHas padora Nel mo teme Kp.l

1.28 "TemnoBrle sBneHu. M3MeHeHNE
arperaTHbIX COCTOSIHUI BemecTna"

21.29 C) JIEKTPU3ALUS TEJL. Z[Ba poaa HaGionenue 1 npoBeieHIe ONBITOB 110 AJIEKTPH3ALNH TeJl

1. IEKTPHUECKHIX 3aPSI0B. npu COHpI/IKOCHOBeHI/II/IuI/I HHTyKIUEH. 'I'riaﬁmoaeﬂne "
m 00bsICHEHNE B3aUMOJICUCTBUA OAHOMMCHHO 1

2 2 30 HCCHeI{OBaHHe aneKTpH?’auH;{ Tell pa3HOI/IMéHHO 3apsKCHHBIX TEII. O6’B$ICHCHI/IC TpyUHIATIA
MHIYKIMEH U IpU CONPUKOCHOBEHUH" neifcTBus anexTpockona. OGbACHeHUE IBIeHHH
B3auMoieficTBHE 3apSKEHHBIX TeJL. SIEKTPH3ALHH IPH CONPHKOCHOBEHHH TeN M HUHIYKIHEH ¢

2.3.31 HCIIOJIB30BAaHUEM 3HAHUHN O HOCUTEIAX DJICKTPUICCKUX
3akoH Kynona

3aps/0B B BewlecTBe. PacrosHaBanue u 00bACHEHHE
9HCKTPH‘IeCK0€ nosie. HanpsixeHHOCTD SIBJICHUH 3JIEKTPU3ALMHU B TOBCEHEBHOMN KU3HH.

2.4.32 | snekrpuueckoro moss. IIpuHiwm HabumrosieRne 1 00BSICHEHHE OTIBITOB, HILTIOCTPHPYFOLIX
CYIIEPIIO3ULIHN HIEKTPUUECKHX [OJICi 3aKOH COXPAHEHHUS DIEKTPHUECKOTO 3apsia. flaGH}OHCHI/Ie
H OIBITOB MO MOJCITUPOBAHUIO CUTIOBBIX JIMHUN

25.33 OCHUTEIN SIICKTPUICCKUX 3apsA/I0B. 3jeKTpuydeckoro noss. VicenenoBanue aeicTBus
Onemenrapssblii 3apaa. Ctpoenue atoma 9JIEKTPUUYECKOr0 MOJIsl Ha MPOBOJHUKU U TUDJICKTPUKH.

26.34 IIpOBOHUKY U AMINEKTPUKH. 3aKOH

o COXPaHEHHS AIEKTPUIECKOTO 3apsaaa
2735 Pemenue 3a71a4 Ha MpUMEHEHUE CBOMCTB
o AJIEKTPUUYECKUX 3apsI0B
9J’[eKTpI/I‘-IeCKI/H‘/’I TOK, yCHOBI/IH ero Ha6moz[e}me Pa3IMYHBIX BUIOB HeﬁCTBHﬂ JJICKTPUYIECKOT O
2.8.36 CYIIIGCTBOBEIHI/ISL I/ICTOqHI/IKI/I TOKa U 06Hap¥)l(eHI/Ie OTHUX BHUIOB ICUCTBUS B
TIOBCCTHEBHOU JXKHU3HU. Ha6H}OHeHI/Ie BO3HUKHOBCHHUS
SHGKT‘pI/I‘leCKOFO TOKa Ta30BOI'0 pa3psaaa v 3JICKTPUICCKOI'o TOKA B JKUIKOCTH
9. et P OpKa U HCTIBITAHIE JIEKTPHYECKOH IIEMH MOCTOSHHOTO
HCCJ’IC}IOB&HI/IC "ﬂeﬁCTBHe TOKa. HSMCpeHI/IC CHJIBI TOKa aMIIEPMETPOM. I/ISMepeHI/Ie
3JIEKTPUYECKOTO HAIPsDKEHUsT BOIBTMETpoM. [IpoBenenue
2.10.38 | anexTpuyuecKoro noJst Ha MPOBOAHUKH U
" 1 00BICHEHUE OIIBITOB, JICMOHCTPUPYIOIIUX 3aBUCUMOCTH
HI/IS‘HeKTI)I/IKI/I DJICKTPUYICCKOT'O COIIPOTUBJICHUS IIPOBOAHUKA OT €r0
2 11 39 SHGK’I‘pI/IquKI/Iﬁ TOK B MeTaHHaX’ JUIAHBIL, IUTOIIAaU MOIIEPEYHOI'0 CCYCHU U MaTepuaa.
Lt JKUIKOCTSIX U Ta3aX Hccrnenosanue 3aBICUMOCTH CUJTBI TOKA, IPOTEKAIOMIETO
3 = 4yepes Pe3UCTOp, OT COMPOTHBIIEHHS PE3UCTOPA 1
2.12.40 JICKTPAIECKasd HCIb 1 €C COCTABHBIC HanpsbKeHHs Ha pesucTope. [IpoBepka npaBuia CloKeHus

qacTu




Cua Toka. Ha6opaTopHa;1 pa60Ta HAMNPSDKEHUH P IOCIEN0BATENbHOM COCMHEHHH JIBYX _}'[.p_5
2.13.41 | Ne5"VI3MepeHHe U peryIMpOBAHIE CHIIbI pe3uctopos. [IpoBepka mpaBmia AJisl CHIIBI TOKA IPH
" TIapajjiCJIbHOM COCIUHEHUHN PE3UCTOPOB. AHB..]'II/IS
TOKa CI/ITyaHI/Ifl TIOCJICAOBATEIIbHOT'O U NTapaJUICIIbHOTO
DNEKTpUUYECKOE HANPSHKCHHE. COCAMHEHHMS NPOBOJHUKOB B JIOMAIIHUX 3JIEKTPUIECKUX J.p.6
1 14 42 BOHBTMeTp. Ha60paTopHaH pa60Ta N96 ;)e’mx. PCIIICH.I'/IC 3aJa4 ¢ UCIIOJIb30BAHHCM 3aKOHA OMa "
. . n OpMYJI pacu€Ta JICKTPUICCKOTO COIIPOTUBIICHUS IIPU
I/ISMepeHHe '}/I peryHHpOBaHHe TOCJIEA0BATEIIBHOM U IapaJUICJIbHOM COCTUHCHUN
HaIpPAKCHUSA poBOAHHUKOB. OnpeneneHue paboThl NEKTPUIECKOTO
215.43 COHpOTHBHeHHe TIPOBOAHHUKA. YL[CJILHOC TOKa, MPOTEKAIOIIEro yepe3 pesuctop. OnpeneneHue
. . COHpOTI/IBJ'I(iHI/Ie BeIlIeCTBa MOIIHOCTH SJIEKTPUIECKOIO TOKa, BblﬂeﬂﬂeMOﬁ Ha
m pesuctope. MccnenoBanne 3aBUCMMOCTH CHIIBI TOKA Uepe3
J]a6opaTopHaH pa60Ta Ne7 "3aBucumocts JIAMIIOUKY OT HampspkeHus Ha Hell. Onpenenenne KITJT JLp.7
2.16.44 SJIICKTPUICCKOTO COIIPOTUBIICHUS Harpeatels. MccienoBanue npeoOpa3oBaHust SHEPIUn
T IIPOBOJHUKA OT €ro JJIUHBI, IIJI01aI1 pu noxbEMe Tpy3a dnekrpoasurareneM. OObscHEHHEe
IIONIEPEYHOT0 CCUCHHUS I MaTepHana" YCTpOWCTBA U NPUHIHUIIA ICHCTBUS TOMAITHUX
3 9JIEKTPOHArPEeBaTeIbHBIX IPHOOPOB. OOBSICHEHHE IPHIUH
21745 aBUCUMOCTD CHIIBI TOKA OT Hal‘IpSDKeHI/Iﬂ. KOPOTKOI'O 3aMbIKaHUs U IIPUHITAIIA I[eﬁCTBPIH IIaBKUX
3akon Oma s ydacCTKa 1nenu npenoxpaHuTenei. Pemenne 3a1a4 ¢ HCIOIb30BaHUEM
JlaGoparopuas pabora Ne 3akona Jhoysa—Jlenta. J.p.8
"HccnemoBaHue 3aBUCUMOCTH CHIIBI TOKa,
2.18.46 | umymero depes pe3ucTop, oT
CONPOTHBIIEHUS PE3UCTOPA U
HaTpsDKCHUS Ha pe3ucrope”
21947 [TocnenoBarenvHOE U NapaIENbHOE
- COCTMHEHUS IIPOBOTHUKOB
JlabopaTopnas padota Ne9 "IIpoBepka JIp.9
2 00.48 | TIPABUIA CIIOKEHUS HaIpsDKEHUH IpU
o MOCJIEZIOBATETIbHOM COEIMHEHUH JIBYX
pe3uctopos"
JlabopaTopnas pabota Nel0 "IIpoBepka J1p.10
2.21.49 | mpaBuiia ISl CUIIBI TOKA TIPH
napajyIeIbHOM COSIMHEHUH PEe3UCTOPOB"
Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
2.22.50 | Oma 1 pa3In4HOrO COCTUHCHUS
TIPOBOJTHUKOB
22351 PaboTa 1 MOIITHOCTB JICKTPUICCKOTO
= Toka. 3akoH [[xoyns-Jlenna
JlabopaToprast padorta Nell JIp.11
2.24.52 | "Omnpenenenne pabOTH 1 MOITHOCTH
3JIEKTPUYECKOr0 TOKa"
DJIeKTpUYECKUE MU U TOTPeOnTeH
2.25.53 | aneKkTpudYecKol SJHEPTUH B OBITY.
Kopotkoe 3aMbikanne
[MoxroToBka K KOHTPOJIBHOH padoTe 1o
226,54 | TEME "DreKTpUUecKue 3apsbl.
o 3apspKeHHBIE Tella U MX B3aUMOJICHCTBHS.
IToCTOSIHHBIN 3NIEKTPUIECKUH TOK"
Konrponbhas padora Ne2 1o teme Kp.2
22755 "DnexTpudecKre 3apaasl. 3apsKCHHBIE
- Tena U uX B3auMogeiicTBus. [1oCTOSHHBIH
DJIEKTPUYECKUN TOK"
MCCJ’ICHOBaHI/IC MarHuTHOIO B3aI/IMO,[[CI‘/IICTBI/I$I IIOCTOSIHHBIX
2 28 56 HOCTO;[HHLI@ MarHHT}"I’ ux MAar"HmMToOB. I/l3yqel-me MarHuTHOT'O ITOJIA ITOCTOSHHBIX
BSaPIMOZ[GfICTBPIe MarHUTOB IIPU UX OOBEIMHEHUN U Pa3e/ICHHH.
MCCJ’ICHOBaHI/IC MarHuTHOI'O B3aI/IMO}lCI‘/IICTBI/I${ IIOCTOSIHHBIX
o . I/l3yqel-me MarHuTHOT'O ITOJIA IMOCTOSHHBIX
)4 Banue "V3ydenue nosuei MartuTon
2.29.57 ceaenosanne 3y e" ¢ fone MarHuTOB IIPU UX 0OBEIMHEHHN U Pa3ICIICHHH.
NOCTOsSIHHBIX MarHuTOB IIpoBeJieHHE OMBITOB MO BU3YANM3AIUHI TIOJIS TIOCTOSHHBIX
MAar"HuToOB. I/I3yquHe SIBJICHUS HAMarHn4MBaHHWs BCIICCTBA.
MarautHoe nojie. MaraHutHoe 110J1ie HccnenoBanue neiicTBUS SIEKTPHIECKOTO TOKA Ha
2.30.58 | 3emuu u ero 3HaYeHUE I KU3HU HA MarHHTHYIO CTpENKy. [IpoBeaeHue OnEITOB, .
3 JEMOHCTPHUPYIOUIAX 3aBUCUMOCTD CUJIbI B3AUMOACHCTBUA
EMIIC KaTylIKHA ¢ TOKOM U MariuTa OT CHUJIbl U HaIIpaBJICHUSI TOKa
OmnsIT DpcTena. MargutHoE Tone B KaTyIIKe. AHAIIM3 CUTyalluid IPAKTHYECKOTO
2 31 59 M TIPUMECHCHUSA IJICKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
B SJICKTPUHCCKOrO TOKa VIarHUTHOE HOJIC YCTpO#CTBaX, MPOMBIIUIEHHOCTH, MeuIuHe). M3yuenue
KaTyliKu ¢ TOKOM NIeHCTBUS MATHMTHOTO TIOJs Ha TIPOBOJHUK C TOKOM.
HpI/IMeHeHI/Ie 9JIEKTPOMArHUTOB B W3zydenue neiictBus snekrponsurarens. M3mepenune KI1/Q J'[_p.]_2
TeXHUKe .Ha60paT0pHa$I pa6OTa N"lz 3HeKTpO)IBHT‘aTeHBHOﬁ YCTaHOBKH. Pacrio3naBanue u
2.32.60 | ,, " o B aHaJIU3 Pa3IMYHBIX IPUMEHEHUH 3JIEKTPOIBUIaTeNeH
3y4eHHe AEUCTBHS MarHUTHOTO MOJIS (TpaHCIOpT, GHITOBbIC YCTPOHCTBA H p.).
Ha IPOBOJIHUK C TOKOM"
23361 DIIeKTPOIBUTATENb TIOCTOSIHHOIO TOKA. J1p.13

Hcnonb3oBaHue 3J'[CKTpO,IIBI/II“EITGJ'IeI/Iw B




TEXHHUYECKUX YCTPOUCTBAX W Ha
Tpancnopte. JlaboparopHas padora Nel3
"KoHcTpyupoBaHue U u3ydeHue paboThI
AJIEKTPOABUTATENS"

OmnbiTel @apanes. 3aKoH

OIBITHI TIO HCCIICIOBAHUIO ABJICHUA BHCKT‘pOMaFHHTHOﬁ

2 34 62 BIICKTpOMaFHI/ITHOﬁ HH,Z[yKHI/H/I HpaBI/IHO HUHAYKIHUH: UCCIIEA0BAaHUEC W3MCHCHUN 3HAYCHUS U
o 11 ’ HAarpaBJIeHUs UHIYKIIHOHHOI'O TOKa.
eHIIa
Onexrporereparop. CrOcOOB TOTyICHUS
235.63 BJIIEKTPUYECKOI SHEPTUH.
e DICKTPOCTAHIIMK Ha BO30OHOBIISICMBIX
HWCTOYHUKAX YHEPTUU
[MoaroToBka K KOHTPOJIBHOI padoTe 1o
2.36.64 | Teme "DneKTpUYECKUE U MATHUTHBIC
sIBJICHUS"
237.65 KonrponbHas padora 1o teme K.p.3
T "DreKTpuuecKre U MarHUTHBIE sIBJICHUS"
3.1.66 PeseprHblil ypok. Pabora ¢ TekcTamu 1o
o teme "TermoBbie ABICHUS"
3267 PeseprHrIii ypok. Pabora ¢ Tekcramu o
o teMme "I10CTOSHHBIN 3TeKTPUIECKHi TOK"
3.3.68 PeseprHrIii ypok. Pabora ¢ Tekcramu o
o TeMe "MarHuTHbIE SABICHS"
9 kJaacc
Ne Tema ypoka OCHOBHBIE BUIBI ACITEITHHOCTH 00YJIAFOITUXCS DopMbI [Ipumeuanue
ypoKa KOHTPOJISI Jowm. 3an.
Ananus u O6Cy)KZ[eHI/Ie PasjIM4YHBIX IIPUMEPOB
MEXaHUYEeCKOro JBkeHus. OOCyxKIeHUe rpaHull
1.1 Mexanneckoe ABIKEHHE. NPUMEHUMOCTH MOJIETIH «MaTepUasbHasi TOUKa».
MarepuanbHas To4Ka Onycanyie MEXaHMIECKOTO IBHKEHHS Pa3INIHBIME
criocobamu (ypaBHeHue, Tabuia, rpaduk). AHamms
JKU3HECHHBIX CHTyaHHﬁ, B KOTOPBIX IIPOABJIACTCA
CI/ICTeMa oTcuera OTHOCI/ITeHLHOCTB OTHOCHUTCIIBHOCTh MEXaHUYCCKOTI'O AIBUKCHUA.
1.2 ’ Hab6moneH1e MexaHM4ecKOro IBIKEHHS Tela
MEXaHMCCKOI'0 ABMKCHHUSA OTHOCHTEJILHO pa3HbIX Ten oTcuéra. CpaBHEHUE MyTEH U
TpaeKTOpPII’I JBHKCHHSA OTHOI'O U TOI'O K€ TECJ1a
OTHOCHUTEJIBHO PAa3HbIX TEJI orcuéra. AHAJIU3 TEKCTa
13 PaBHOMepHOG HpﬂMOHHHeP‘IHOe HBI/I)KeHI/Ie Tanunest 00 OTHOCUTEIBLHOCTH JBWXCHUA, BBIIIOJTHCHHUC
3aIaHMi IO TEKCTY (CMBICIIOBOE uTeHHe). OnpenencHue
CpEIHEH CKOPOCTH CKOJIBXEHHsI OpycKa WITH JBHKECHHS
LIapyKa 10 HAKJIOHHOM TIOCKOCTH. AHAIN3 U 00CYXKIIeHUuE
HepaBHOMepHOE MPSIMOIUHEHOE Cr1oco00B. NPUOIMKEHHOTO ONPEJIENIeHNs. MTHOBEHHOM
1.4 nwxerne. CpeHss U MTHOBEHHAS ckopocTu. OnpefeneHre CKOpoCTH PABHOMEPHOTO
CKODOCTH JBHKCHUA (mapyll(a B )KUIOKOCTHU, MOJICIIN DJICKTPUIECKOTO
p aBTOMOOWIIA U T. 11.). OnpezeneHue MyTH, TPOHIeHHOTO 3a
JTaHHBIM IPOMEXKYTOK BPEMEHH, U CKOPOCTH Tela 1o
rpaduKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JIBMKEHUS OT
IIpsSMOIMEEHHOE DABHOVCKODEHHOE BpeMeHH. OOCyX/IeHHEe BO3MOKHBIX IPHHIIUIIOB THCTBHS
15 p p ycKop IPUOOPOB, U3MEPSIOIINX CKOPOCTH (CITHOMETPOB).
ABHKEHUC. YCKOpeHHe Brruncnenue myTtu 1 CKOpoOCTH NMPH PABHOYCKOPEHHOM
HpHMOHHHeﬁHOM JIBHKCHHH TEJIa. OHpe;[eneHHe
HpOﬁI{eHHOFO IIyTH U YCKOPEHUS ABMDKEHUS TEJIa 110
C . rpaduKy 3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
KOPOCTE MPAMOJIMHEUHOTO MPSIMOJIMHENHOTO JIBUKEHHS TeNa OT BpeEMeHH. [Iposepka
1.6 PaBHOYCKOPEHHOIO JBM:KEHHS. I'padux 2UNoOmessl. eciu npu pagHOYCKOPeHHOM O8UdICEHUU Oe3
CKOpOCTH HA4anbHOU CKOPOCMU NYMU OMHOCAMCS KAK PAO
Heuemmbix uucen, mo coomeemcmeyroujue npoMesrNcymKu
6pemeHu 0OUHAKOBDL. H 1
J'Ia60paTopHa51 pa60Ta Nol OnpeneneHue yCKOPEHUst TeJa IpH PaBHOYCKOPEHHOM -p-
"OHpeILeJ‘IeHI/Ie yCKOpeHI/IH Tena HpI/I JIBHOKCHHWH 11O HaKJIOHHOM IIOCKOCTH. I/I3Mepem/le nepuoaa
17 M YaCTOTHI 00 AIICHUA TEJIa IO OKPYKHOCTH.
P py:
PaBHOYCKOPEHHOM ABHKEHUU 110 OnpejieneHe CKOPOCTH PABHOMEPHOTO IBMKEHHS TeNa M0
HaKJIOHHOH MII0CKOCTH" OKpyX)HOCTH. Pellienne 3a1au Ha onpesenenne
KHHEMAaTHICCKUX XapaKTEPUCTUK
CBO6OILHOC HaﬂeHI/IC TEen OHBITBI MEXaHNYCCKOr0 IBAKCHUSA PAa3JINYHBIX BUOB.
18 : Pacrio3HaBanue u 11, HGHH)KéHHOC OIIMCaHWEC Pa3JIMYHbBIX
Tanunes P P
¢ BHUJI0OB MEXaHUYECKOI'O ABUXKEHUSA B IPUPOJIC U TEXHUKE
(Ha mpuMepax CBOOOIHO TMAAAOIINX TEJ, JIBHKCHHS
JXUBOTHBIX, HC6CCHLIX TEJI, TPAHCIIOPTHBIX CPEACTB U Z[p)
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
1.9 [lepron n yactoTa oOparIeHus.
JIuneiiHas u yrioBasi CKOpOCTH
1.10 IlenTpocTpeMuTENILHOE YCKOPEHHE




Ha6H}OHeHI/IC n 060y)1<z[e}me OITBITOB C IBHXKCHUEM TCIIa

111 Hepspiit 3akon HbroToHa. Bexrop cuiibl [IPH YMEHBIICHUH BIMSAHUS JPYTUX TEJ, IPEHSTCTBYHOLIUX
> NBIYKCHUIO. AHAITH3 TeKCTa [anmuies ¢ omicanmneM
1.12 Bropoii 3akon HeroToHa. MBICJIEHHOTO KCTIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH
PaBHoelcTByIOAs cHla HHEPLMH; BBITOJIHEHHE 331aHHil IO TEKCTY (CMBICIIOBOE
P y
gyrenne). OOCyKIeHHEe BO3ZMOKHOCTH BBIIIOIHEHHUS 3aKOHA
1.13 TpeTHH 3akoH HeloToHa. CyHepH03I/IHI/I5{ HMHEPIIMH B PA3INYHBIX CUCTeMax orcuéra. Habmonenue u
’ CHJI 00CyKIICHIE MEXaHHYECKHX SBICHUI, IPOMCXO/ISIINX B
cucteMe orcuéra «Tenexkay nmpu e€ paBHOMEPHOM U
Pemenue 3ama4 Ha IpUMEHEHHE 3aKOHOB P P P
1.14 al p YCKOPEHHOM JIBHKEHHU OTHOCHTENBHO KaOWHETa (PU3HUKH.
Hprotona JleiicTBHS ¢ BEKTOPAaMHU CHJI: BBIIOJHEHHUE 3aJaHUIl [0
Cuna ynpyroctu. 3akon I'yka. CIIOXKEHHUIO U BBIYUTAHUIO BEKTOPOB. Habmronenue w/mimu
115 MPOBEJICHHE OIBITOB, IEMOHCTPHUPYIOIIIX 3aBHCHMOCTD
YCKOPEHUSI TeJla OT MPHIIOKEHHON K HEMY CHJIBI B MACChI
Pemenue 3amau mo teme «Cuia Tena. AHAN3 U 00BSICHEHHE SIBJICHUI C MCIIOIb30BAHHEM
1.16 YIPYToCTHY BTOpOro 3akoHa HeioToHa. Pemenue 3agau ¢
HCIOJIb30BaHUEM BTOPOro 3akoHa HploToHa 1 npasmia
croxenust cuit. OTpeeneHue )KECTKOCTH Py KAHBL I1.0.2
1.17 ﬂa60paTOpHa$I pa60Ta No2 AHaIu3 CUTYyaIHii, B KOTOPBIX HAOMIONAI0TCs yIpyTrue p
) «Onpeﬂeﬂeﬂne KECTKOCTU pr)KI/IHI)I» ue(bopMauym, U Ux 06’bﬂcﬂeﬂﬂe C UCIIOJIb30OBAHUEM 3aKOHa
T'yka. Pemenue 3aa4 ¢ ucroiab3oBanueM 3akoHa ['yka.
118 C HccrnenoBanie 3aBHCHMOCTH CHITBI TPEHUS CKOJBKEHHS OT
. njia TpeHUA CHJIBI HOPMAJIBHOTO JaBJIeHus. OBCYXKIEHUE PE3yIbTaTOB
P Y pesy.
uccrenoBanus. OnpeneneHue kodpUIUEHTa TPEHHS
1.19 Pemenwne 3amad mo Teme «Cuna TPEHU» CKoJbkeHus. M3mMepenue cuiibl TpeHus nokos. Pemenne
3a/1a4 C MCIOJIb30BaHKEM (POPMYJIBI [UIsl CHIIbI TPEHHS
JlabopaTopHnas pabora Ne3 CKOJIbXKEHHS. AHAIIU3 IBHKEHUS TEJI TOIBKO IO Jlp.3
1.20 "Onpenencane K03HHUITHCHTA TPEHUS JeHCTBUEM CHIIBI TSYKECTH — CBOOOIHOTO TIaJCHHSI.
" OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHHS CBOOOHOIO
CKOJIbYKCHHSI 5 yeKop
" MajeHust OT Macchl Tesa. OeHKa BETHIUHbI CHITBI
Pemenue 3a1a4 o Teme "3aKomml TATOTEHHUS, AEHCTBYIOMIEH MEKITY IBYMS TeaMH (st
1.21 Herorona. Cuna ynpyroctu. Cuna pa3HbIX Macc). AHAJIU3 IBUXKEHUS] HEOECHBIX TEJ 1101
”[peHI/IH" JEUCTBUEM CHJIBI TATOTEHUSI (C UCTIONB30BAHHEM
CHta TSOKECTH H 3aKOH BCEMUPHOTO JOTIOJIHUTEBHBIX HCTOYHUKOB MH(pOpMAInH). Pemenue
3a/1a4 C MCTOJIb30BAHMEM 3aKOHA BCEMUPHOTO TATOTEHUS U
1.22 TATOTEHUA. Y CKOpEHUE CBOOOIHOTO (bOPMYIIE [F1% PACUETA CHITH THKECTH, AHATHS
naacHus OPUTHMHAIBLHOI'O TEKCTA, OIMCBIBAIOLIETO MPOSIBICHUS
- 3aKOHA BCEMHUPHOTO TATOTEHUSL; BBIIOJIHEHNE 331aHUH 110
pox-koH(pepeHuus "/IBikeHne Ten p i
1.23 BOKPYT [PaBUTALHOHHOTO LIEHTPa TeKCTy (cMbICIIOBOE uTeHue). HabuoneHne u o0cyxieHne
' Y " OIIBITOB TI0 U3MEHEHHIO Beca TeJla MPH YCKOPEHHOM
(Conneunas cuctema). l'amakTukn JBWKEHNH. AHAJIN3 YCIIOBUH BO3HUKHOBEHHSI HEBECOMOCTH
124 Pemenne 3amay mo teme "Cuiia TsHKeCTH W Tieperpysku. Pelenne 3a1au Ha onpesieeHne Beca Tena
: ¥ 3aKOH BCEMHPHOTO TATOTEHUS" B Pa3IMYHBIX YCIOBUSIX. AHAIN3 CHJI, IEHCTBYIONINX HA
TeIo, MoKosIeecs Ha onope. OnpeeneHne HeHTpa
I pe. Onp D
125 HepBaﬂ KOCMHYECCKas CKOPOCThb. TSKECTH PasIHIHBIX TE.
CBCCOMOCTDH U IICPCTPY3KU
PaBHOBecue mMaTepuanbHON TOUYKH.
AbcomoTtHO TBEPAOE Teno. PaBHOBecHe
1.26 . .
TBEPAOTO TCJIa C 3aKPCIIIICHHOU OCbIO
BpalicHUs
1.27 MowmenT cmsl. LeHTp TshxecTn
Pemenue 3ama4 mo reMe "MOMEHT CHUIIBI
1.28 ’
LenTp TsixecTn"
[MoxroToBka K KOHTPOJIBHOH padoTe 1o
1.29 TeMe "MexaHndecKoe IBHKEHHE.
BzaumonetictBue ten"
Kontpomnsnas padora Nel mo teme Kop.1
1.30 "MexaHHYeCKOe JIBHIKCHHE.
BzaumonetictBue Ten"
Habmonenue u 00Cyk/1€HUE ONBITOB, IEMOHCTPUPYIOLIUX
Wmnynsce Tena. UMnyibe crutbl. 3aK0H . e e TPHPYIO
repeavy UMITYJIbCa MPH B3aUMOJIEHCTBHIH Tel, 3aKOH
131 COXPAHCHHUSI HMITy/IbCa. YIIPYroe u COXpaHeHHUs UMITYJIbCa MPH aGCOMIOTHO yIPYroM
HEYINpYyroe B3auMOJACUCTBUE HEYNPYToM B3aUMOJIEHCTBUH Tell. AHAIIM3 CUTYaluii B
OKpYXKarOIIeH )KH3HH C UCIIOJIb30BAHUEM 3aKOHA
Pemmenme 3a1a4 o Teme "3aKkoH COXpaHeHHsI MITyIIbca. Pacrio3HaBaHue sIBICHUS
1.32 " PEAKTHBHOTO JIBMKEHUS B IPUPOJIE U TEXHUKE.
COXPaHCHHU UMITyJIbCa TIpumeHeHne 3aKkoHa COXpaHEHUs UMITyJIbca JUIs pacyéra
" pe3y/bTaTOB B3aUMOJEHUCTBUS Tel (Ha MpUMepax
1.33 Vpoxk-koHepenius "PeakTuBHOE HEYIPYToro B3aMMOJIEHCTBHSA, YIPYroro HEHTPAIEHOTO
' JIBUKEHHE B IPUPOJE U TEXHUKE" B3aMMO/ICHCTBHS JABYX OJMHAKOBBIX TEJI, OHO U3 KOTOPBIX
HETOIBIKHO). Peltienne 3a1au ¢ UCIoIb30BaHHEM 3aKOHA
1.34 Mexanuueckast paboTa ¥ MOIIHOCTb COXpaHEHMs UMITyIbca. OnpeieneHne PaboThl CHITE!
YIOPYTOCTH TIPH TMOABEME TPY3a C HCIIOJIb30BAaHHEM
Pa60Ta CUJIbI Tﬂ)KeCTI/I, CUJIBI prerCTI/I HCIIOJABW>KHOI'O U ITOJIBUKHOI'O GJIOKOB. I/I3Mepel-n/le
1.35 ¥l CHIIbI TPCHUS MoIHocTH. V3MepeHre NoTeHIIMaNbHON YHEPTHH YIIPYTO
ne(OpMHUPOBAHHOM NIPYXHHBL. V3MepeHne KHHETHIECKOM
JlaGoparopnas pabota Ned SHEPTUH TENa MO JUTHHE TOPMO3HOTO TyTH. Jp.4
136 «Onpe JIeJICHHUE pa60TI)I CHJIBI TPEHUS TIPH DKCIepUMEHTaTbHOE CPABHEHIE N3MEHEHHUS

PAaBHOMCPHOM ABUXXCHUU TEJIA 11O
FOpPBOHTaIH;HOﬁ TIOBEPXHOCTU»

MOTEHIMAJIBHON M KUHETUYECKON SHEPrui Tena rnpu
JIBFDKCHUH 110 HAKJIOHHOM IJTIOCKOCTH.




CBs13b DHEPTUH H PAOOTHI.

SKCHepI/IMeHTaHLHaH TMIPOBEPKaA 3aKOHA COXPAHCHUSA

1.37 MEXaHHYECKOI SHEPTUH IIPH CBOOOIHOM ITaJICHHH.
IMoTenuunansnas >Heprus IIpumeHeHne 3aK0HA COXPaHEHUsI MEXaHUYECKON SHEPTHH
JUTA pacyéra MOTEHIMAIbHON U KHHETHYIECKOI YHepruit
138 Kunernueckas sueprus. Teopema o tena. Pemrenue 3anay ¢ HCTIONB30BAHHEM 3aKOHA
. KHHETHYECKOH YHEpriH COXpaHEHHUsI MEXaHHYECKON SHEPTUH.
1.39 3aKOH COXpaHEHHMs! SHEPTUU B MEXaHUKE
1.40 Jlabopartopras paborta Ne5 «3yqeHue JLp.5
' 3aKOHA COXPAHEHHUsI SHEPTUUY
2141 KomnebarenbpHoe IBIKEHNE U €TO Habmonenne xonedanuii o AEHCTBUEM CHIT TSKECTH 1
1. XapaKTEPHCTHKH YIPYTOCTH H 0OHapyKeHHe MOT00HBIX IiOHC6aHPH/I B
3 5 B OKpYKaIoIEeM MUpe. AHaIU3 KoJeOaHUH rpy3a Ha HUTH U
2.2.42 aTyXaroline KOJICOaHUA. BBIHYXACHHBIC |y pyxume. Onpenencaue yacToTsl KoneOanuit
KojeOanus. Pe3oHaHc MaTeMaTU4YECKOIO U I WHHOT'O MasTHUKOB.
INZS
934 MareMaTHueCKUi U pr)KIxIHHLII?’I HabnroneHue u o0bsCHEHHE SBICHUSI PE30HAHCA.
.3.43 MASTHHKH VccnenoBaHne 3aBUCHMOCTH EPHO/a KOIeOaHuit
O/IBEIICHHOT0 K HUTH TPy3a OT JUIMHBI HUTH. [IpoBepka
Vpox-uccienosanue «3aBUCUMOCTb HE3aBUCUMOCTH [IepUo/ia Koiebauuii rpysa,
2.4.44 Meproia KoJeOaHHU OT KECTKOCTU IO/IBEIICHHOTO K JICHTE, OT Macchl rpy3a. Habimonenue u
IPY’KHHBI H MACCHI TPY3a» obcyxneHne OIBITOB, ICMOHCTPHPYIOUIX 3aBHCHMOCTD
[T Ty —— Hepuoja KojaebaHuil IPyKUHHOTO MasiTHUKA OT MacChl
2.5.45 PEBPAIICHAC SHEPIUK HpK Tpy3a U )KECTKOCTH NpYXUHEL [Ipumenenne
MEXaHHYECKHX KOJIeOaHMIX MaTeMaTU4YECKOTO U MPYKMHHOTO MasiTHUKOB B KaU4€CTBE
JTaGoparopuas pabota Ne6 MoJielel s ONMCaHus KoaeOaHuil B OKPYKaloleM MHUpe. JLp.6
2 6.46 «OnpeiesieHHe 4acTOTb! U IEPHOJA Perenue 3aa4, CBI3aHHBIX C BBIHCIICHHEM HIIH OLCHKOH
N 4acToThI (Neproza) Konebauuii Msmepenue yckopenus
KoJIeOaHui IMPYKMHHOT'O MassTHUKaA» c68060OH020 NAOEHUs.
JlabopaTopnas padota Ne7 «IIpoBepka JLp.7
2747 HE3aBUCUMOCTHU IICprUoaa KoJIEOaHUI
o rpy3a, IOABCIICHHOI'O K HUTH, OT MacCChIl
rpy3a»
Mexaunueckue BoaHbL. CBOMCTBA OO6HapyKeHHE 1 aHAJIN3 BOJHOBBIX SBJICHUI B
2.8.48 | MexaHnueckux BOJH. [IpononbHEIE U Oxpyxatomem Mupe. Habmojienyte pacnpocTpaneHus
HPO/IOJIBHBIX U MOHNEPEYHBIX BOJIH (Ha MOJECIH) U
TONEPECYHBbIC BOJIHBI P b
o0HapyXeHHE aHAJIOTMYHBIX BU/IOB BOJIH B IIPUPOJE (3BYK,
2.9.49 MexaHuuyecKue BOJIHBI B TBEPAOM TEIJIC. BOJIHBI Ha BOJI€). BeIuKciIeH e JUIMHBI BOJIHBI M CKOPOCTH
e CelicMuYeCcKHE BOJIHBI PacrpocTpaHeH!s 3ByKOBBIX BOJIH. DKCIIEPMMEHTAIBLHOE
3BVK. PacDOCTPAHCHIC 1 OTPAKCHN OMPE/IE/ICHHE IPAHHLL YACTOTHI CIBILIMMBIX 3BYKOBBIX
2.10.50 y pocTp OTpaXCHHC xonebanuii. Habmoenre 3aBHCHMOCTH BBICOTHI 3ByKa OT
3BYyKa 9acTOThI (B TOM YHCIIE, C UCTIOIB30BAHMEM MY3bIKAJIbHBIX
2.11.51 HaOmronenne 3aBUCUMOCTH BBICOTBI uHCTpyMeHTOB). HabumoieHne n 00bsICHEHUE SBIICHUS
it 3BYKa OT YaCTOTHI AKyCTHYECKOTr0 pe30HaHca. AHAIIN3 OPUTHHAIEHOTO
TEKCTa, MOCBSIIEHHOIO HCIOIB30BAHHIO 3ByKa (MK
21252 I’pomkocth 3B¥Ka 1 BbICOTA TOHA. yIBTpa3ByKa) B TEXHHUKE (9XOJIOKALHSI, yIbTPa3ByK B
AKyCTHHeCKHH PE30HAHC MEJMIHHE U JIp.); BHIIOJIHEHHE 33IaHUH 110 TEKCTY
VYibTpasByk U HH(PPa3BYK B MPUPOJIE U (cmBICTTOBOE YTEHHE).
2.13.53
TEXHUKEC
[MoxroToBka K KOHTPOJIBHOM padoTe 1o
2.14.54 | teme "3aKOHBI COXpaHEHUS.
MexaHndeckue KoxeOaHus 1 BOJHBI"
KontponsHas padora Ne2 mo teme K.p.2
2.15.55 | "3akoHbl coxpaHeHus. MexaHUUeCKue
KOJIeOaHUS ¥ BOJHBI"
3156 DJEKTPOMATHUTHOE TIOJIE. Ioctpoenne paccyxneHuiH, 000CHOBBIBAIOIIHX
L. DJIEKTPOMATHUTHBIE BOJHb B3AHMOCBS3b JIEKTPHHIECKOrO H MArHHTHOTO MOJIEH.
3257 Croii " DKCIIepUMEHTaIbHOE U3y4eHHE CBOHCTB
L CTBA JJIEKTPOMATrHUTHBIX BOJH 3JIEKTPOMATHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIBIO
IIIxaa 351€eKTPOMAarHuTHBIX BOJIH. MOGHIIBHOTO Tene)oHa). AHAJIN3 PEHTTEHOBCKUX CHAMKOB
3.3.58 | HMcnonp3oBaHNE MEKTPOMATHATHBIX HENIOBETECKOTO OPTAHH3MA. AHAIH3 TEKCTOB,
o OITHCHIB HX 1]
BOJIH TS COTOBOH CBA3M QIOIIUX TIPOSIBIICHUS YJIEKTPOMArHUTHOTO
- W3IIyYEHHUs! B IPUPOJIE: KUBBIE OPraHU3MBbI, H3IIydEHHUS
3.4.59 N3yuenne CBOMCTB DIIEKTPOMArHUTHBIX HeOEeCHBIX Tel (CMBICIIOBOE uTeHue). PacmosHaBanue u
BOJIH C TIOMOIIIHIO MOOMJIBHOTO TeJIe(DOHA | aHaIu3 pasiudHbIX TPUMEHEHHUH SIEKTPOMArHUTHBIX BOJH
PelueHue 3a1a4 Ha ONpENeICHUE 4acTOTbl | B TEXHIKe. V3y4eHue BOIHOBBIX CBOMCTB cBera. Penrenue
3.5.60 i — 3a/1a4 C HCIOIb30BaHHEM (hOPMyYIT UIst CKOPOCTH
4 P 1 3JIEKTPOMArHUTHBIX BOJIH, JUTMHBI BOJIHBI U YaCTOTHI CBETa.
ONeKTpOMarHuTHas MPUPOAA CBETA.
3.6.61 | Ckopocts cBeTa. BonHOBBIE CBOMCTBA
CBCTa
M cTouHUKHU CBeETa. HpﬂMOHHHeﬁHOC Habumro/ieHne oIbITOB, I€MOHCTPHPYIONINX SBICHUE
4.1.62 | pacupocTpaHeHHe CBETA. 3aTMEHHS TIPAMOIMHCHHOIO PACHPOCTPAHCHIL CBCTA
BO3HHKHOBECHHE TCHH H TIOJYTCHH), ¥ MX HHTEPIPETALHS C
Comnnua u JIyHsl ( T prip
Y UCIIOJIB30BaHUEM TOHSTHS CBETOBOTO Jiyda. OOBbsICHEHNE U
3aKkoH OTpa)KeHHUs CBeTa. 3epKaja. MOJIEITHPOBAHUE COJHEYHOTO M JIYHHOTO 3aTMEHUIA.
p y!
4.2.63 Pelnenue 3a1a4 Ha IPUMEHEHHE 3aKOHA HccnenoBanne 3aBHCHMOCTH YIJIa OTPAXKEHHUsI CBETOBOTO
OTpaskeHUs CBETa JIyda OT yIiia majaeHus. M3yuenne cBOWCTB H300paKeHUs B
I0cKoM 3epkaine. Habmonenne n 00bsiICHEHHE OIBITOB 10
4.3.64 | IlpenomiieHue cBeTa. 3aKoH




TIPEIIOMIJICHUA CBETA

[MosHOE BHYTpEHHEE OTpa)KEHHE CBETA.

MOJTYYCHUIO H300paKEHHUI B BOTHYTOM H BBIITYKJIOM
3epkanax. HabmoeHue u 00bsCHEHUE ONBITOB 1O
MIPEIOMJICHHIO CBETA Ha TPAHUILIC PA3IMYHbIX CPE, B TOM

4.4.65 | Vcnonb30BaHuE TIOIHOTO BHYTPEHHETO YHCIIE OMBITOB C MOJHBIM BHYTPEHHUM OTPaKEHHEM.
OTPAXKEHUS B ONITUYECKUX CBETOBOJAX Hcenenosanue 3aBUCHMOCTH YIJIa IPETOMIICHHS OT yIia
Ha60paTOpHaﬂ pa6OTa NQS naacHus CBCTOBOTO Hy'“I? Ha IpaHUIE «BO3OYX—CTEKIIO». H.pg
m Pacrnio3naBanue siBiacHUM OTPaXCHUS U NMPEIIOMIICHUSA CBETA

HCCHQHOB&HHC 3aBUCHUMOCTH yTJia .

4.5.66 B [IOBCEAHCBHOMN KM3HU. AHAIN3 U OOBICHEHHE SBIICHHUS
HpeHOMHeHI/Iﬂ CBCTOBOI'O qua oT yrna OIITUYECKOI'0 MUpaka. Pemenue 3aJa4 C UCIIOJIb30BAHUEM
IaICHUS Ha TpaHuIle "Bo3ayx-cTexo"" 3aKOHOB OTPAKEHHS! U TIPEIOMIICHHUS CBETA.
Hcmonp3oBanue mogHOro BHYTPEHHETO

4.6.67 OTpaXXEHUsI: CBETOBOJbI,

OIITUKOBOJIOKOHHAsA CBA3b
4.7.68 | JIuuzpl. OnTudeckast CHIa JIMH3BI Homnyuenue u300paerHii ¢ IOMOLLBI0 cOOUparoLIel u
4.8.69 | IlocTpoeHue n300pakeHUIA B IMH3aX pacceusaiouteii 3, Onpeenciie dokycroro
PpacCTOAHUA U ONITUICCKOU CUJIBL COGl/lpalO].Llel/I JIMH3BI.
JlaboparopHas pa6ora Ne9 AHanu3 ycTpoiicTBa ¥ NPHHUMIA AeHCTBHS HEKOTOPBIX JLp.9

4.9.70 "Onpe)leneﬂne (bOKyCHOFO pacCTossHUuA U ONTHYECKUX NPHOOPOB: (hoToarnmapara, MUKpPOCKOIA,

OINTUYECKOM CHJIBI co61/1pa}0mep"1 UH3EL" TenecxonaAI/I?,yqeﬂne MOL[VCJ%I/I IJ1a3a KaK ONTHYECKOH
CHUCTEMBI. AHAJIU3 SIBJICHUU OJIM30PYKOCTH U

4.10.71 | OnTudeckue JUH30BBIC TPUOOPHI AEHO30PKOCTH, MPHHIATA IeHCTBH OIKOB,

4.11.72 | T'ma3 xak onTuyecKas cucTeMa. 3peHne

4.12.73 | Jedexts 3penus. Kak coxpanuts 3peHue
Pasioxenue 6eﬂ0r0 CBETa B CIICKTP. Ha6mronenue pasyioKeHusA GeJioro cera B CHEKTP.

4.13.74 | Onbrst Hylotona. Croxerine R
CHEKTpaNbHBIX BETOB. Jlucnepcus cBera IIpoBenenue 1 00bICHEHHUE ONBITOB IO BOCIIPUSTUIO LIBETA
JlabopaTopras pabora Nel0 "OmbITH 1O HpPEIMETOB IPH UX HAGMIOAEHNH YEPe3 IBETOBbIE (DUIBTPBI JLp.10

4.14.75 pa3iokeHuro 0eoro cBeTa B CIIEKTP U (uBeTHEIE 0UKH).

o BOCTIPHSTHIO I[BETA MPEIMETOB TIPH UX
HaOJIOICHUH Yepe3 IIBETOBBIC QIIIBTPHL"
4.15.76 BoiHOBEIE cBOMCTBA CBETA: AUCIepcus,
T uHTEephepeHIN U TUPPaKIHsI
OGcysxIeHHe LelH onbIToB Pesephopza 1o HCCIeI0BaHHIO
51.77 OneIThI Pe3ep(b0pz[a 1 IUTaHeTapHas ATOMOB, BBIJJBMKCHHE I'MIIOTE3 O BO3MOXKHBIX pe3yJIbTaTax
o MOJEb aToMa OINBITOB B 3aBUCHMMOCTH OT IIPEAIOIAraeMOro CTPOCHHS
aToOMOB, (bOpMy.TII/[pOBaHI/Ie BBIBOJIOB U3 PE3YJIbTATOB
5278 I B M B onbIToB. OOCYKIeHUE IPOTHBOPEUNH IITaHEeTapHOH
e OCTYJIaThl bopa. VMIOZIEJ]Ib aTOMa bopa MO/IEJIM aTOMa U OCHOBaHMM Ju1s Tunore3sl bopa o
CTaIIMOHAPHBIX OpOHTax 21eKTpoHoB. Habmonenne
5 3 79 I/ICHyCKaHHe U TIOTJIOIICHUE CBETa CIUIOIIHBIX M JIMHEHYATHIX CIICKTPOB U3JIYYCHUST
e aromoM. KBautsl. JInHe#HYaThie CIICKTPBI | pasnuuHbIX BewecTs. OGBICHEHNE JIMHEHUATHIX CIICKTPOB
H3JIYYCHUA
5.4.80 | HabxroneHue ceKTpOB HCIYCKaHMs v
5.5.81 PagnoakTUBHOCTH U €& BUBI O0cyx/eHne BO3MOXHBIX THIIOTE3 O MOJENSAX CTPOCHUS
a. Onpeienenre cocTasa szep 1o 3ajal acco
CtpoeHue aToMHOTo siipa. HykiioHHas AApa. “INPEACIICHHE COCTABA A/ICP 10 SAMIAHILIM MACcCOBBIM

5.6.82 1 3apsIOBBIM YHCIIaM U 10 MOJIOXKSHHUIO B IEPHOANIECKOM
MOJiC/Ib CHCTEME 2IEMEHTOB. AHAJIN3 U3MEHEHHs COCTABA AAPA U

5.7.83 | PagnoakTuBHbIC NpeBpaiieHus. FI30TOMBI | ero nonoxeHus B NEPUOAMIECKOIi CHCTEME IIPH 0
PeleHue 3214 1O TEMe: PpaHoaKTUBHOCTH. VcCiefoBaHHe TPEKOB 0i-9acTHIL 10

5.8.84 "p " roToBbIM (otorpadusm. OOHapy)eHUe U U3MEpEHHE

AIIHOAKTHBHDIC MPCBPAIICHH PaIMAOHHOTO (hOHA C TIOMOIIBIO JO3UMETPA, OLEHKA Er0

5.9.85 [epuox nosypacnanaa MHTEHCHBHOCTH. AHaJIN3 OHOJIOTHYECKUX H3MEHEHHH,
YpOK-KOH(l)epeHI.[I/IH "PaI[I/IoaKTI/IBHBIe HpOI/ICXOHgILII/IX noma L[eﬁCTBHCM PaarOaKTUBHBIX .

5. 10.86 I/I3queHI/IH B HpI/IpOZ[e, Me,I[I/IL[I/IHG, ﬁziﬁ;:: Hcnonb3oBanue PaanoOaKTHBHBIX U3TTYy4YCHUHU B
TexHHKe" '

5 11 87 HHepHBIC peaKkiuu. 3aKOHBI COXpaHCHUs Pemenne 3aga4 ¢ UCIONIB30BaHUEM 3aKOHOB COXpaHCHHUA

. . 3ap;[;[0B0r0 M MacCOBOTO YHCEIT MAacCCOBBIX U 3apPSAT0BBIX ‘II/ICC.TIV Ha OIpeaCICHUC
PE3YNbTATOB AACPHBIX PCAKIUN, aHAJIU3 BO3MOXXHOCTHU WMIIA

5 12 88 aHeerH CBSA3M aTOMHBIX Hﬂep‘ CBH?’L HCBO3MOXXHOCTH HZ[epHOﬁ peaknuu. OHCHKa OHEPIuu CBA3U
MacCChl M SHECPIrUuu siIep € UCHONIb30BaHHEM (OPMYITbl DUHIITEHHA.
Pemenue 3axad 1o teme "SepHble O0cyx/IeHne NepCreKTHB UCIOIB30BaHUS YIIPABIISIEMOTO

5.13.89 — TepMosiiepHoro cuHTe3a. OOCyKIeHHEe TPENMYIIECTB H
peakm 9KOJIOTHYECKHUX POOJIEM, CBA3aHHBIX C SACPHON

5.14.90 PeaKI_H/H/I CHUHTE3a U ACTICHUA AEP. JHEPTeTUKOM.

T Wctounnku >uepruu ConHna U 3BE31
Snepnas sHepreruka. JleicTBus

5.15.91 | pagMOaKTUBHBIX U3IYyYCHHUN HA KHUBbIC
OpraHu3MBbl
IToaroroBka k KOHTPOJLHOU paboTe Mo

516.92 | M€ "DIeKTPOMarHUTHOE TI0JIE.

- DneKTpoMarHuTHEIE BOJTHBI. KBaHTOBBIE
siBIeHus"
Konrponbnas padbora Ne3 mo teme Kp.3

51793 "DneKTpOMarHUTHOE TOJIE.

o DJeKTpoMarHuTHbIE BOJIHBL. KBaHTOBBIE
siBIeHus"
6.1.94 HOBTOpeHI/IC, 00o001IEeHuE. BeInonHeHne yqeOHbIX 3a1aHuH, TPeOyOIMX




JlaGoparopHsle paGOThI IO KYPCY JIEMOHCTPAIINK KOMIIETCHTHOCTEH, XapaKTepU3yOIIHX
"BaaumoeiicTBue Te" €CTECTBEHHOHAYYHYIO TPAMOTHOCTB: — IIPUMEHEHHS]

MOy4CHHBIX 3HAHUIL 171l HAYYHOTO OOBACHEHMUS
IosTopenue, 0606weHue. Pewenue (U3HUECKUX ABJICHUI B OKPY’KaIolleil pupoe, B

6.2.95 paCYCTHBIX M KAYCCTBCHHBIX 3a1a4 I10 TIOBCEIHEBHOMN XKU3HH M BBIABICHUS (PH3HUCCKUX OCHOB
TeMme "TeruioBrie npoueccm" PpAAa COBPEMEHHBIX TEXHOJIOTUI; — MPUMEHEHHS

OCBOCHHBIX JKCIICPUMEHTAIIBHBIX yMCHI/Iﬁ JUIA
IToBTOpenue, 0600meHne. Pemenue o
HCCIICAOBaHUA Q)muqecmx SABJICHHUH, B TOM YHUCJIC UIA

6.3.96 PpacHCTHBIX U Ka9€CTBCHHBIX 3a1a4 110 NPOBEPKH THIIOTE3 M BBISABICHUS 3aKOHOMEPHOCTEM.
teme "KIIJI TerioBeIx nBurarencii” Peinenne pacyéTHBIX 3a/1a4, B TOM 4HUCIIE
Tosropenue, 06obmenne. Pemenne HpPENONAraloluX UCHOMb30BaHUue (PU3HYECKUX MojeNIeil 1
6.4.97 | pacueTHBIX M KAYECTREHHMIX 32714 TIO OCHOBAHHBIX HA COJEPKAHUH PA3IMUHBIX Pa3IeoB Kypca
(u3uKY. BBIIONHEHNE U 3aIUTA TPYIITIOBBIX HITH
teme "KIIJ 371eKTpoycTaHOBOK" MHMBHYaJIbHBIX IPOEKTOB, CBA3aHHBIX C COIEP/KAHUEM
IoBTOpenue, 0600IIEHNE. Kypca Qpu3nku.

6.5.98 | JlabopaTopHsie pabOTHI IO KypCy
"CBeTOBEIE SBJIEHHS"

IoBTOpenue, o6o61eHNe. PaboTa ¢
6.6.99 | texcramu no TemMe "3aKOHBI COXpAaHEHUS
B MeXaHHKe"

[ToBTopenue, 06001meHue. Pabora c

6.7.100 . \
TEKCTaMHU I10 TECME KOHe6aHI/IH U1 BOJIHBI

[oBTopenue, o6o6menue. Pabora ¢

6.8.101 . .
TEKCTaMHU I10 TECME CBeTOBBIe SABJICHUA

[oBTopenue, o6o0menwe. Padora c
6.9.102 | texcramu mo Teme "KBaHTOBas U spepHAS
¢u3nka"

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®usuka, 7 knacc/ [lepoimkuna A.B., O0IecTBO ¢ OrpaHHYCHHON OTBETCTBEHHOCTHIO «31aTebCTBO «DK3aMEH»

» ®usuka, 8 kiace/ [epoimkun A.B., OO0IIeCTBO ¢ OrpaHUYCHHOW O0TBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEPHOE OOIIECTBO
«M3patenscTBO «IIpocBemenmne»

» ®usuka, 9 kinace/ [epermkua A.B., ['yraHuk E.M., O0mecTBo ¢ orpaHudeHHOH 0TBETCTBEHHOCTHIO «[JPODAY; AKionepHOe

obmectBo «M3matenscTBO «IIpocBemnieHue

METOJUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

7 KJIACC
1.Pabouas mporpamma.
2. [Iporpammer ocHOBHOTO o0mero oopasosanus. dusuka. 7 — 9 knmaccsl (aBTopsl: A.B.Ileprimkun, H.B. ®unonosny, E.M. I'yTHHK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBUH C BEIOPaHHBIM YYEOHUKOM:

4. Tepoiukua A.B. ®usnka. 7 xiacc. Y4eOHUK 1t 0011e00pa3oBaTe/ibHBIX yupekaeHuit . M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BompocoB u 3a1a4 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c¢.

8 KIIACC

1. PabGouvas nporpamma. ®@uzuka. 7 — 9xiaccel: yaeOHO-MeToanIeckoro nocobus /coct. TuxonosaE.H. — 2-e n3z.,crepeorurn. —M.:

Hpoda,2013. —398,(2)



2. [Tporpammsl ocHOBHOTO 00111er0 0Opa3zoBanus. @usnka. 7 — 9 xiaccel (aBTophl:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢pusuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBHH C

BBIOpaHHBIM Y4EOHUKOM:!

4. Ieperkua A.B. ®usuka. 7 kinace. YueOHUK 1718 001Ie00pa3oBaTenbHbIX yapekaeHuid . M.:JIpoda. 2011

5. Jlykamuk B.W. CoopHuk Bonpocos u 3anady mo ¢usuke. 7-9 k. — M.: [IpocBerenue, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. PazHOypOBHEBBIE CaMOCTOATENBHBIE M KOHTPOJIBHBIE paboTHl. —5-¢ m3manue,- M.UJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 xinacc. Jlabopatopusie padotsr. KorTponsusie 3aganus. —Capartos:Jlureit, 2014.

8. «KoHTpOopHO-Im3MepHuTeIbHbIe MaTepuaisl. Pusnka. 7 kacc/Coct. H.U. 3opun. — 2-e u3a.,nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yueoHo-meronuueckoe mocooue/ A.E. Mapon.- M.: Jlpoga, 2011.- 123c¢.:

10.A.B. Ilepoimikun ®uszuka-8xa 2017 M. Ipoda

11.H.B. ®unonora Metoamueckoe nocodue 2015 M. JIpoda

12.AE. Mapos, E.A. Mapon CaMocTosITeTbHBIE U KOHTPOJIbHBIE paboTh-8 kitace 2017 M. [Ipoda

13.B.B. [Ilaxmarosa ,O.P. ledep JuarHocTrueckue pabots -8 kimace 2016 M. Ipoga

14.A.E. Mapows, E.A. Mapos, C.B. ITo3oiickuii Coopauk Bonpocos u 3agau 2015 M. [Ipoda

9 KJIACC

1. Pabouas mporpamma. @msnka. 7 — 9kmacchl: yueOHO-MeToquaeckoro mocodus /coct. TuxonoBaE.H. — 2-e u3n.,ctepeornn. —M..:
Jpoda,2013. — 398,(2)

2. [Iporpammer ocHOBHOTO o01ero oopasosanus. dusuka. 7 — 9 knaccsl (aBTopsl:A.B.Ilepeimkun, H.B. ®uionosny, E.M. I'yTHHK).
3. Pabouas nporpamma no ¢pusuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUH C BEIOpAaHHBIM yUSOHHUKOM:
4. Iepoimkua A.B. ®usuka. 7 kiace. Y4ueOHUK st 00111e00pa3oBaTeNbHbIX yupexaeuuii . M.:JIpoda. 2011

5. Jlykamuk B.J. C60pHEK BOIIPOCOB 1 3a7a4 1o gusuke. 7-9 k1. — M.: [Ipoceemenne, 2010. —192c¢.

6. Kupuk JI.A. ®uznka — 7. PazHOypOBHEBEIE CaMOCTOATENBHBIC U KOHTPOJIBHBIE paboTHl. —5-¢ m3nanue,- M.UJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xinacc. Jlabopatopusie padotel. KorTponbHbie 3aganus. —Capartos:Jlureit, 2014.

8. «KoHTpopHO-Im3MepHUTeIbHEIE MaTepuaibl. @usnka. 7 kacc/Coct. H.U. 3opun. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapou A.E. ®@usuka. 7 kiacc: yuebHo-meroauueckoe mocooue/ A.E. Mapon.- M.: Jlpoga, 2011.- 123c¢.:

KoHTponbHBIE 1 caMOCTOsATEIbHBIE pa0OTHI O Gu3uke. 9 kinace: k yaeoHuky A.B. Ilepsimkuna, E.M. I'yrHuk « @usuka 9 kmaccy /
O.U. I'pomueBa. — M.: U3nartenscTBO «OK3amen», 2014.

Tectsl mo ¢usuke. 9 xiace: k yuebuuky A.B. I[Tepoimkuna, E.M. I'yrHuk «®Pusuka

9 xmacce» / O.U. I'pomueBa. — M.: M3natenscTBO «JK3amen», 2010.

®usnka. 9 kinacc. Temarndeckue TecToBbIC 3a1aHus s moarotoBku k ['MA. / aBT.- cocT.: M.B. Bolinenxo, O.H. MupomikuHa. —

SApocnasie: OO0 «Axanemus pasBuTus», 2014,



NN PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET

7 KJIACC
. bubnmoreka — Bc€ mo npenmety «Dusukay. — Pexxum moctyna: http://www.proshkolu.ru
2. BugeoomnsIThl Ha ypokax. — Pexxum noctyma: http:/fizika-class.narod.ru

3. Exunast koyuteknust i poBhIX 00pa3oBaTeNbHBIX pecypcoB. — Pexkxum moctyma: http://school- collection.edu.ru

4. lHTepecHble MaTepHalIbl K ypokaM (H3UKH [0 TeMaM; TeCTHI II0 TeMaM; HarJIIAHEIE TOCOOHS K ypokaM. — PexxuMm nocryma:
http://class-fizika.narod.ru

5. ludposeie oOpa3oBatenbHbIC pecypcehl. — Peskum noctyma: http:/www.openclass.ru

6. DnexTpoHHbIe y4yeOHHKHU 110 dusuke. — Pexkxum nocryna: http://www.fizika.ru

8 KJIACC

1. bubmoTeka — Bc€ mo mpeamery «dmsuka». — Pexxum qocryma: http://www.proshkolu.ru

2. BuzmeoomnsiTs! Ha ypokax. — Pexxum poctymna: http://fizika-class.narod.ru

3. Enunast KoJutekiust udpoBeIx 00pa30BaTelIbHBIX pecypcoB. — Peskum goctyma: http://school- collection.edu.ru

4. HHTCpeCHLIC MaTepHraJibl K ypOKaM q)HSI/IKI/I 10 TEMaM; TCCTHI 110 TEMaM,; HArJIAJHBIC mocoous K YpOKaM. — Pexum AocTtyna:

http://class-fizika.narod.ru

5. lludposeie oOpa3oBatenbHbIC pecypehbl. — Peskum mocrtyma: http:/www.openclass.ru

6. DnexTpoHHbIe yueOHuKH 110 (usuke. — Pexxum nocryma: http://www.fizika.ru

9 KJIACC

1. BuneoomsITel Ha ypokax. — Pexxum moctymna: http:/fizika-class.narod.ru

2. Enunast KoJuteKiust udpoBeIX 00pa3oBaTelIbHBIX pecypcoB. — Peskum goctyna: http://school- collection.edu.ru

3. HHTCpCCHHe MaTepHralibl K YypOKaM (I)I/I3I/IKI/I 10 T€MaM; TCCThI 11O TEMaM,; HarJsJHbIC IOCoOMS K YpOoKaMm. — Pexum JAocTyna:

http://class-fizika.narod.ru



4. Iludpossie oOpazoBaTeNbHEBIE pecypchl. — PesxkuMm noctyma: http://www.openclass.ru

5. DnexTpoHHBIEe Y4eOHUKH 110 (usmke. — Pexxum gocryna: http://www.fizika.ru

6.Jucrannmonnas mkona Ne368 http://moodle.dist-368.ru/ OTkpeiThiii K1acc. CeTeBoe 00pa30BaTEIFHOE COOOIIECTRO.

http://www.openclass.ru/node/109715

7. EnunHas komeknus mugpoBEIX 00pa30BaTeIbHBIX pecypcoB. http://schoolcollection.edu.ru/catalog/

8. denepanbHbIl HEeHTP HHPOPMALMOHHO-00pa30BaTeNbHBIX pecypcoB. http://www.fcior.edu.ru/

9. UnTteprert ypok. http:/interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsA0psi» Marepuaisl o ¢usunke. http://archive.1september.ru/fiz

11. Aunmanuu ¢pusnueckux oobextoB. http://physics.nad.ru/

12. XKuBas dusuka: odyqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



