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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o Qusnke Ha ypOBHE OCHOBHOIo 00I1Iero o0pa3oBaHUs
COCTaBJI€HA HA OCHOBE MOJOXXEHUN U TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOI 00pa30oBaTeNbHOW MPOrpaMMbl, MPECTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€tom ¢enepanbHOl pabouell MporpaMmMbl BOCIIUTAHUS U
Konmenmuu npenonaBanus yaeOHOro npeamera «Du3ukay.

Conepkanue mnporpamMMbl 1mo (HU3MKE HampaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOMIMXCS W OPTaHU3AIMHUIO W3yYCHHUSI
GU3UKN Ha ACATEIBPHOCTHOW OCHOBe. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0yUYeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX TPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIET0 0Opa30BaHMS.

[Iporpamma mo (u3uKe ycTaHABIMBAET paclpenesieHne y9eOHOro MaTepuana
Mo rogaM oO0ydeHwus (IO Kjaccam), mpejjiaraeT MpUMEPHYIO MOCIEA0BATEIIEHOCTh
M3YYCHHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS TPEIMETHOTO COACPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00y4aIOIIUXCH.

[Iporpamma 1o ¢usuke paszpaboTaHa C ILEIbI0 OKa3aHUS METOJUYECKOU
MTOMOIIY YYUTETIO B CO3/TaHUN paboUeit MporpaMMbl 10 Y4eOHOMY TIPEIMETY.

du3nka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, TOCKOJIIbKY (U3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouoioruen, actpoHoMuend © (HUINYECKOU
reorpadueii, BHOCHT BKJIAJ B CCTCCTBEHHOHAYYHYIO KapTUHY MHpa,
MPEeIOCTaBIsIeT Hambojee SCHbIE O0pa3ibl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOC00a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

Onna U3 TIaBHBIX 33724 (PU3MUECKOrOo OOpa3oBaHUSI B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW TI'PAaMOTHOCTH U
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne Qusuku Ha 0a30BOM ypOBHE TMpEIINOiaracT OBJIAJICHHUE
CIEYIONUMU KOMIETCHTHOCTSIMH, XapaKTePHU3YIOMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTbD:

e HAy4YHO OOBSCHSITH SIBJICHUS;

e OIICHWUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;

e HWHTEPHPETHPOBATH  JAHHBIE W  WCIOJIB30BaTh  HAyYHBIE
JI0Ka3aTeIhCTBA JUIsl TIOTYYEHUS BHIBOJIOB.

Henu wu3yueHus (U3UKK HA YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
onpeneneasl B KoHmenmuw mpemnomaBanus ydeOHOro mpenvera «Dusmka» B
oOpa3zoBaTelbHBIX oOpranusanusx Poccuiickoit ®Dexaepaiuu, peanu3yoIux
OCHOBHBIE  00I1€00pa3oBaTEIbHbIE MPOrPAMMBI, YTBEPKIAEHHONW  PpEIICHHUEM



Konnernn MununcrepcTBa npocserienus Poccuiickoit @eneparuu (IpoTOKoOa OT 3
nekadbps 2019 r. Ne [1IK4BH).
Meau uzyyenus: pusuMKu:

NpuoOpeTeHHe HHTEpeca W CTPEMIICHUS OOY4YaroUIUMXCsS K Hay4YHOMY
W3YYEHUIO MPUPOABI, PA3BUTUE HUX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEM;

pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHUE
HCCJIEI0BATEIILCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;
(dbopMupoBaHUE HAYYHOTO MHPOBO33PEHUSI Kak pe3ysbTaTa H3yUYECHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHue MpEACTAaBICHUN O poiau (U3MKU ISl Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTABICHU O  BO3MOXHBIX  cepax  Oyayiiei
poeCCHOHAIBHOM JIeSITEILHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
nanbHeneMy oOy4eHUI0 B ’TOM HaIllPaBICHUH.

JlocTmkeHnne STUX Teedl mporpamMmbl 1o (U3WKE HAa YPOBHE OCHOBHOTO
o011ero oopazoBaHusi 00ECIEUYNBACTCS PEIICHUEM CIIEIYIONINUX 3a4a4:

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOEHUU BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, SJEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

MpUOOpETeHHE YMEHUI ONMUCHIBATh U OOBACHATH (DU3UUYECKHE SIBICHUS C
MCIIOIb30BaHUEM MOTYUCHHBIX 3HAHUH;

OCBOCHHE METOJOB pPELIECHUS MNPOCTEUIIUX PACUETHBIX 3amad C
UCIIOJIb30BaHUEM (buznyecKux MOJIeNeH, TBOPYECKHUX u
MPaKTUKOOPUECHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUM HAOII0IaTh MPUPOHBIE SIBICHUSI U BBIMOIHATH OIBITHI,
nabopaTtopHbie  pabOThl M HKCIEPUMEHTAJbHBIE HCCIEJAOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTENBbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB pabOThl ¢ MHPOpPMALUEH (PU3UUECKOrO COAEpKaHUs,
BKJIIOYasi UHPOPMAIUIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKU, aHATU3 U
KpUTHUYECKOE OlICHUBaHHE MH(OpMALIUH;

3HAKOMCTBO €O chepamu poheCCHOHATBLHON IeSITEIbHOCTH, CBA3aHHBIMHU
¢ (u3ukoil, W COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSAX (DU3NYECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIIETO

oOpa3oBaHus oTBonuTcs 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B HeJIeN0), B 8
KJacce — 68 yacoB (2 daca B Hejeno), B 9 kiacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme mo (pu3uke nepeueHb 1a00paTOpPHBIX padoT U
OIBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, YUUTENb JIeJlaeT BEIOOP MPOBEICHUS



1a00opaTOpHBIX PadOT M OMBITOB C YYETOM HMHAUMBHUIYAJIbHBIX OCOOEHHOCTEH
00y4Yaromuxcs, COUCKAa 3KCIEPUMEHTANBHBIX 3aJJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOT'O T'OCYJJApPCTBEHHOT 0 IK3aMeHa 1o (PU3UKe.



COIAEPXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYKAKOUIEr0 MUpa.

dusnka — Hayka O npupope. fABienHus npuponbl. PU3UUECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuYUHBL. M3mepenue Qusnueckux BenuuuH. Duznveckue
npu6opsl. [lorpenHocts n3mMepenuii. MexayHapoaHasi cucTeMa eIuHuIl.

Kak ¢u3uka u Jpyrue ecTeCTBEHHbIE HAyKH M3y4aloT HPUPOLY.
EcTecTBeHHOHay4HBIH METOJl TMO3HAHUA: HAOIIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBMKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBieHus. Onrcanue Pu3nIecKux sBICHUHN ¢ ITOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHuudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®dusznyeckue NpuOOPHI U MpoIeaypa MPIMbIX U3MEPEHUI aHAIOTOBBIM U
(G poBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHue eHbI IeIeHUs IKaJIbl H3MEPUTEIHLHOI0 Mpudopa.
2. M3mMepeHune pacCTOSTHUMN.
3. H3mepenne o0bEMa XXKUAKOCTH U TBEPJOTO TENA.
4. OmnpeneneHue pasMepoB MaJbIX TEIL.
5. M3mepenne teMmeparypbl HpU MOMOILIUA KUJIKOCTHOTO TEPMOMETpPA U
JaTYNKA TEMIIEPATYPBHI.

6. IIpoBenenue ucciaenoOBaHHUSA 10 MPOBEPKE TUMOTE3bI: NAIBHOCTH MOJETA
mapuka, MyImeHHOro rOpU30HTAIbLHO, TeM OoJibllie, YeM OOJbIlle BBICOTA
IyCKa.

Pa3znea 2. [lepBoHayasibHbIe CBeICeHUS 0 CTPOEHHH BelleCTBA.

Ctpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mepbl. OTNBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrm>kenne dactui BemecTtBa. CBiI3b CKOPOCTH JABWKEHUS YAaCTUL C
temneparypoil. bpoyHoBckoe nBmxenue, nuddysus. BzaumoneiicTBue uacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUIKOCTEM M TBEPIBIX
(kpucTamindeckux) Tena. B3auMocBsi3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJEKYJSIPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN BOJBI.

Hemoncmpauuu.

1. HaGmronenune OpOyHOBCKOrO IBHXKEHHSI.



2. Habmronenue nuddysuu.
3. HaGmogenue  sIBIEHUH, OOBSICHAIONMIMXCS ~ MPUTSKEHUEM  WJIH
OTTAJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie pabomwt u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM psioB (C  HUCIOJIb30BaHHEM

dbotorpaduii).
2. OnbITHI IO HAOIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnpITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
Paznea 3. /IBuakeHune U B3auMOJAeHCTBHE TeJl.
MexaHnnyeckoe [BUXKEHHE. PaBHOMEPHOE W HEPABHOMEPHOE JBHKECHHUE.
Cxopoctb. CpenHsii CKOPOCTh MPU HEPABHOMEPHOM JIBM>KEHHH. Pacuér mytu u
BPEMEHU JIBUKCHUA.
SBnenue wmHepruu. 3aKOH MHEpUUM. B3anMoneicTBUE Ten Kak IMpUYAHA
W3MEHEHUS CKOpPOCTH JBWXEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIC
00BEMa BEIIeCTBA.
Cuna xak XapakTepHCTUKa B3auMOAeHCTBUA Tesl. Cuia ynpyroctd U 3aKOH
I'yka. M3Mepenune cumbl ¢ NMOMOIIBIO AUHAMOMETpPA. fBIIEHUME TATOTEHUSA U CUJa
TskecTH. CHila TSDKECTH Ha IpYyrux maHerax. Bec tena. Heecomocts. Crioxenne
CWJI, HaIlPaBJIEHHBIX MO OJHOW NpsaAMoi. PaBHopelcTByromas cui. Cuna TpeHUs.
TpeHne CKONbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHHUKE.
Hemoncmpauuu.
1. HaOmronenune MexaHUYECKOro ABUKEHUS Tea.
2. H3mepenne CKOpOCTH NPAMOIUHENHOTO TBUAKCHUS.
3. HaOmronenue sBiIeHUS UHEPIIHH.
4. HabGnrogeHve u3MEHEHUs] CKOPOCTHU MPU B3aUMOJECHCTBHUU TEll.
5. CpaBHEHHME MACC I10 B3aUMOJICHCTBUIO TEI.
6. ClloxkeHue CUJI, HAIPABJICHHBIX 10 OJHON MPSIMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHue CKOPOCTA PABHOMEPHOIO JBMKEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIH JIEKTPUUYECKOr0 aBTOMOOUIIS U TaK Jlajee).

2. OmpenenieHre CpelHEM CKOPOCTH CKONBXKEHUS OpycKa WU IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TEIIA.

4. OmbITBL, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTshkeHUs (nedopmarivin)
MPY>KUHBI OT MPUIIOKEHHOW CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3os.



JlaBnenue. CriocoObl YMEHBIIIEHUSI U yBEIUYEHUs JaBlieHus. [laBienue rasa.
3aBUCUMOCTh JIaBIICHHsSI raza OT 00bEéma, TemmepaTypbl. llepenaua naBiaeHus
TBEPABIMM TEJaMH, KUAKOCTAMU W TazamMu. 3akoH I[lackams. ITHeBmaThueckue
MaIllUHbl. 3aBUCUMOCTb JABIECHUS KUJKOCTH OT TIyOuHBI. ['mapocratuueckuit
napagokc. Coobmiaromuecs: cocyibl. [ napapinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmocdepHoe naBiieHue. [IpuunHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emnu. Omnbit Toppudennu. M3mepenue atmocdepHOro
JaBlIeHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUSI OT BBHICOTHI HaJl YPOBHEM MOPHI.
[TpubGopsl 1151 u3MepeHus: aTMOC(PEPHOro AaBICHUS.

JlencTBUE XUAKOCTU U Ta3a HA MOTIPYKEHHOE B HUX TeNO. BrITankuparomas
(apxumenoBa) cuna. 3akon Apxumena. [naBanue ten. Bo3nyxomnaBanue.

Hemoncmpauuu.

o Uk w N e

~

3aBHCUMOCTbH JABIICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBieHus KUIKOCTHIO U Ta30M.

Coobaromuecs cocybl.

['mppasnuueckuit mpecc.

[Iposirnenue nercTBus arMochepHOro AaBICHUS.

3aBUCUMOCTb BBITAJKUBAIOIIEH CHUIIBI OT 00BEMA MOrpYKEHHOM YacTu
TeJIa ¥ INIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CUJIbI BECY BBITECHEHHOMU KUJIKOCTH.
YcnoBue 1iaBaHus TeJl: TUIABAHUE WIIHA MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILLEHHUS TUIOTHOCTEU TENA U )KUIAKOCTH.

Jlabopamopnuie pabomwt u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa OrpyKEHHOMN B
YKUJIKOCTb YaCTH TeJIa.

Omnpenenenue  BBITAIKUBAKOMIECH  CWJIbI, JCHCTBYIOIIEM HAa  TENO,
MOrPYyKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTHY BBITAJIKUBAIOILEH CUIIBL, JEUCTBYIOLIEH HaA TEJIO
B )KUJKOCTH, OT MacChl TeJa.

OnbITh, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOIIEH  CHUIIBI,
NEUCTBYIOIIEN Ha TENO0 B KUJIKOCTH, OT O0BEMA MOrPYKEHHOU B
KUJIKOCTB YaCTH Te€JIa U OT INIOTHOCTHU JKUIKOCTH.

KoncTtpyupoBanne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
OmnpenesieHnue €€ rpy30n0abEMHOCTH.

Pa3znea S. Pabora u MOIIHOCTH. JHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHne mpaBUiia paBHOBECHUS pbluara K OJIOKY.



«3omoroe mpaBwio» wmexaHukd. KIIJ mpocteix MexanusmoB. Ilpocteie
MEXaHU3MBbI B ObITY U TEXHHUKE.

Mexannueckas d3Heprus. KuHeTmueckas ¢ TOTEHUHANIbHAs JHEPTHUA.
[IpeBpamieHne 0AHOrO BUIa MEXAHUYECKON SHEPTUHU B APYTOW. 3aKOH COXPAHEHUS
JDHEPIUU B MEXAaHUKE.

Hemoncmpauuu.

1. IIpumepsl MpOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHHS] NIPU PABHOMEPHOM JIBIDKEHUU Teja

10 TOPU3OHTAIILHOW [TOBEPXHOCTH.
2. HccnenoBanue ycioBUM PaBHOBECHS pblyara.
3. M3mepenne KII/] HaKIOHHOM IUIOCKOCTH.

4. HM3ydeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOW IHEPTUH.
8 KVIACC

Paznen 6. TenioBblie siBJICHUS.

OCHOBHBIE TIOJIOKEHUA MOJICKYISIPHO-KUHETHYECKOW TEOPUH CTPOCHUS
BelecTBa. Macca W pa3mepbl aTOMOB U MOJIEKYJ. ONBITHL, MOATBEPKIAIOLINE
OCHOBHBIE€ MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH.
CmaunBaHue U KanWUISIPHBIE ABIEHUA. TEmI0BOE paCIIUPEHUE U CKATHE.

Temnepatypa. CBsA3p TeMmepaTrypbl CO CKOPOCTBIO TEIIOBOIO JBUKECHUS
yactull. Buytpennsiss sHeprusi. CnocoObl HW3MEHEHHs] BHYTPEHHEW SHEpruu:
Terionepenaya u COBEpIICHUE paboTHL. Buasr TETUIONEpeayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUYEHHE.

KonuuectBo Temnorel. YaenbHas TEIUIOEMKOCTh BellecTBa. TerniaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YAEIbHAs TEIUIOTa IJIABJICHUS.
[Tapoo6pazoBanue u koHjaeHcamus. Mcmapenwe. Kumenwe. YiaenbHas Temiora
napoo0pa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTypbl KUIEHUS OT aTMOCHEpHOro
JABIICHUSL.

BrnaxnocTps Bo3nyxa.

DHeprus TOIIMBa. Y AeJIbHAas TEIUIOTa CTOPaHHUS.

[Mpunuunel pabotsl TernoBbix asurateneit KIIJ TermoBoro nBurartesns.
TemnoBble IBUTAaTENH U 3alIUTa OKPYKAIOLIEH CPENbI.

3aKOH COXpPAaHEHUS U MPEBPAILIECHUS SHEPTUU B TETUIOBBIX MPOILIECCAX.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOI'O IBHXKEHHSI.



LA R N

L P N D

10.
11.
12.
13.

Ha6monenne nuddysun.

HaOnronenue siBeHui cMauyMBaHUS M KalTUJUISIPHBIX SIBIICHUI.
HabnroneHnue TenaoBoro pacimpeHus Ted.

N3Mmenenne maBiaeHHs rasa mpu M3MEHEHHWHU o0BhEéMa W HArpeBaHUU WIIH
OXJIAXKICHUU.

[IpaBuiia u3mMepeHust TeMIepaTypsl.

Buael Tenonepenaumn.

OxnaxxieHre TPy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH paOOThl BHEIITHUMH CHUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
HaOmonenue KumeHus.

HaGmroeHre mocTosTHCTBA TeMIEPaTyphl IPU TUIABICHUU.
Mopaenu TEeNJIOBbIX ABUTaTEICH.

Jlabopamopnuie pabomot u onvimeul.

1.
2.
3.

10.
11.
12.
13.

OMnbITh 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.
OnBITHI IO BBIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel IO HAOJIIOACHUIO TEIJIOBOI'O PACIIUPEHUSI Ta30B, KUAKOCTEU U
TBEPABIX TEIL.

Omnpenenenue JaBieHUs BO3AyXa B OaJIOHE HITTPUIIA.

OnbITHl, JAEMOHCTPUPYIONIME 3aBUCHUMOCTH JABICHUS BO3AyXa OT €ro
00BbEMA U HATPEeBaHUS WU OXJIAXKICHUS.

IIpoBepka rumoTe3sl TMHEMHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYPHI.

HaGnionenre w3MeHeHHs] BHYTPEHHEH DSHEprud Tejna B pe3yibTaTe
Terionepeaay U paboThl BHEUTHUX CHUJL.

UccnenoBanue siBaeHUs TeIIOOOMEHA MPU CMEIIMBAHUU XOJOAHON U
ropsiyeu BOJBI.

Omnpenenenue  KOIWYECTBA  TEIUIOTHI, IOJIYYEHHOrO BOJOW  IpH
TEII000MEHE C HArPEThIM METAINIMYECKUM LIUJIUHIPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

OnpeneneHne OTHOCUTEIIBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TETUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3anus Tenl. JIBa poaa 3JIEeKTpUUECKHX 3apsiaoB. B3anmoneinctsue
3apspkeHHBIX  Teil. 3akoH Kynona (3aBUCUMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TET OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onekrpuueckoe mnose. Hanpsixk€HHOCTh anexkrpudeckoro nois. [IpuHinun
CYHEPHO3UIIMH EKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyecKux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKHUUN 3apsii.
Crpoenne aroma. [IpoBOIHMKM W  JHMAJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSI CYILIECTBOBAHUSA DJIEKTPUYECKOrO TOKA.
HcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHS DSJIEKTPUUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B KUJIKOCTSIX U ra3ax.

Onekrpuyeckass 1enb. Cuima  Toka.  DJEKTPUYECKOE  HampshKEHUE.
ComnpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTHUBJIECHHUE BellecTBAa. 3akoH Oma
o yyactka uenu. llocimenmoBaTenbHOE W mapajuielIbHOE  COSIMHEHHE
MIPOBOJHUKOB.

PaGota u MONIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jxoyns—JleHia.
DneKkTpuuecKue 1enu U MOTpeOUTeNn IeKTpuIeckoit snepruu B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctosHHblE ~ MarHUTHl.  B3aUMOIENCTBUE  IOCTOSHHBIX  MArHUTOB.
MaruauTtHoe none. MarHutHoe nojie 3eMJIM U €r0 3HAaYEHUE T )KU3HU Ha 3eMUIIE.
Ombir  Opcrena. MarHuTHoe TOJNE€  JJIEKTpUYECKOro Toka. [lpumeHnenue
AJIEKTPOMArHUTOB B TEXHHKE. J[€MICTBME MATHUTHOIO TOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. MCMONb30BaHUE 3NEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajnes. SABnenue 3neKTpoMarHuTHON uHAyKIuuU. [IpaBuno Jlenua.
DJIEKTpOreHepaTop. Crioco0bI MOy YEHUS AJICKTPUYECKOMN SHEPTUHU.
DNEeKTPOCTAaHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJIeKTpr3anus Ted.
JIBa poza 3JEeKTPUUECKUX 3apsAI0B U B3AUMOJIEMCTBUE 3aPSIKEHHBIX TEIL.
YCTPOUCTBO U AEUCTBUE IITECKTPOCKOTIA.
DIIEKTPOCTATUYECKAS] MHIYKIHUS.
3aKOH COXpPAaHEHUS JICKTPUUECKUX 3aPSAI0B.
[TpoBOHKMKH U AUBIEKTPHUKH.
MopaenupoBaHue CHIIOBBIX JIMHUM 3IEKTPUYECKOTO MOJI.
HcToyHrMKHM TOCTOAHHOT O TOKA.
JIenCTBUS SIIEKTPUYECKOI O TOKA.
. DNEKTPUYECKU TOK B KHUJIKOCTH.
. I'a30BbIM pa3zpsn.
. I3mepenue cumbl TOKa aMIIepMeTPOM.
. I3Mepenne 351eKTpUIeCcKOro HarpsKeHUs. BOJIbTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBICHUMN.
. B3anmMopgencTBie nNoCTOSHHBIX MAarHUTOB.
. MoznenupoBaHue HEBO3MOKHOCTH PA3IEIEHUS IMOJKOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MArHUTHBIX TTOJIEM MTOCTOSIHHBIX MAarHUTOB.

OnsIT OpcTena.

MarsuTtHoe 1oJjie TOKa. DJIEKTPOMarHuT.

JlecTBrE MAarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

OmnbiTel @apajes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKLIHOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHMSI.

DJIEKTPOTeHEPATOP NOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomot u onvimel.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIONCHHUIO DJCKTPU3ANNM Ted WHIYKIUCH W TpHU
COMPUKOCHOBEHHH.

HccnenoBanne MACUCTBUS DJICKTPUYECKOTO TIONSI HA TPOBOJHUKU U
TUDJICKTPUKH.

Coopka u mmpoBepKa padOThI ANEKTPUIECKOM SN MOCTOSTHHOT'O TOKA.
N3mepenue u peryampoBaHUe CHIIbI TOKA.

W3mepeHne u perynupoBaHre HAMIPSKSHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WUIYIIETO 4Ye€pe3 pe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OMBITHL, JTEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUYECKOT O
COTIPOTHRIICHUSI TPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJH IONEPEIHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBuUia CIOXKECHHS HANPSHKEHUNW TPU TOCIEIOBATEIBHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia M CWIbI TOKa MPHU MapPAICTHPHOM COSTUHEHUN
PE3UCTOPOB.

Omnpenenenue padoThI ANEKTPUUYECKOTO TOKA, UIYIIETO YePe3 PESUCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOr0 TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWIBI TOKA, WAYIIETO Yepe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJI narpeBares.

HccnenoBanrie MAarHUTHOTO B3aMMOJICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yyenne MarHUTHOTO TIOJNS TOCTOSHHBIX MAarHWTOB TPH WX
O0BEIMHEHUU U Pa3/IeTICHUN.

UccnenoBanue neicTBUA SEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBl  B3aUMOJCHUCTBHUS
KaTylIKM C TOKOM M Mar"Hura OT CHJIbl TOKAa W HalpaBlI€HUs TOKa B
KaTyLIKe.

18. MI3y4yeHne nercTBUS MAarHUTHOTO T10JI HA IIPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3J1€KTPOABUTATENS.

20. U3mepenune KIIJI anexTpoaBuraTeabHON YCTaHOBKHU.

21. OnBITBI MO HKCCIEAOBAHUIO SIBIICHUS SJICKTPOMArHUTHOM HMHAYKIHU:
HCCJIEOBAHUE WU3MEHEHHUM 3HAYEHHUS W HAIPABICHUSA HHIAYKIMOHHOIO

TOKA.
9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannyeckoe nBWxKEHHE. MarepuanbHasg Touka. (Cucrema OTCU€ra.
OTHOCHUTENBPHOCTh MEXAaHMYECKOrO JBWIKEHUA. PaBHOMEpHOE NPSMOIUHENHOE
nBH>KeHne. HepaBHOMepHOE mpsMOTUHENHOE ABMKEeHUE. CpellHsIss 1 MTHOBEHHAas
CKOPOCTbD TeJia IPU HEPABHOMEPHOM JBUKEHUMU.

VYckopenne. PaBHOyckopeHHOE mpsMoinHEiiHOe JBrkeHue. CBoOomHOE
najgeHue. OneiThl ['anues.

PaBHOMepHOE ABMXKEHHME MO OKpyx)HOCTH. [lepuon u dactora oOpariieHus.
JIuneniHas u yriioBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3ak0oH Hbrorona. Bropoit 3akoH HeroTroHa. Tpetuii 3akoH HeroToHa.
[IpyHIMD cyneprio3uLny CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHUS, CHJla
TPEHHUS MTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSXKeCTH M 3aKOH BCEMHPHOI'O TATOTEHUS. YCKOpeHUE CBOOOIHOIO
naneHus. JBwxkenue miaHer Bokpyr Cousnna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue matepuanbHOM TOuku. AOCONOTHO TBEpHoe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPETUIEHHOU OChIO BpamieHust. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. MMnynbe cuiibl. 3aKOH COXPaHEHHS
AMITyJIbCca. PEakTUBHOE IBUKEHUE.

Mexanndeckass pabora M MOIIHOCTh. Pabora cuil TSDKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHepruu U padoThl. [loTeHIMabHAS SHEPTUA Tea, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [lO0TEeHIIManbHas SHEPrUs CKATOU NPy UHbL. KnHeTnueckas
sHeprud. Teopema 0 KMHETHYECKON IHEPruu. 3aKOH COXPAHEHUS MEXaAaHHYECKOU
JDHEPTUMU.

Hemoncmpauuu.

1. HaOnronenune mMexaHWYECKOrO JABUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPUN ABWKEHUA OJHOIO M TOrO JK€ Tela
OTHOCUTEIBHO PA3HBIX TEJI OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS NPSIMOJIMHEUHOTO IBUKEHHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

HaGnronenre nBuXeHus Telia mo OKpy>KHOCTH.

Habmronenne MexaHM4eCKUX SBJICHUM, MPOUCXOAMIMNX B CHCTEME OTCUETa
«Temexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM JBHXCHHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBHCUMOCTh YCKOPEHHS T€Ja OT MAacChl TEJla U JEUCTBYIOIIEH HA HETO
CUJIBI.

Habnronenue paBeHCTBa CHIT IPU B3aUMOICHCTBUH TEll.

HN3menenue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

IIepenaya uMnyJibca Ipu B3aMMOJIENCTBUAU TEIL.

[IpeoOGpazoBanus SHEPTUU MPH B3aUMOICHCTBUH TEJI.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOJICMCTBUMU.

CoxpaHeHue UMMyJibca Mpu a0COTOTHO YIPYTOM B3aUMOJICHCTBUMU.
HabnroneHnne peakTHBHOTO JBHKCHUS.

CoxpaHeHHEe MEXaHUYECKON dHEPTHUH IIPH CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHMYECKOW YHEPTUM TIPU ABHKEHHUU TeJia MoJl AEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomwt u onvimel.

1.

KoHcTpyupoBanue Tpakra Jjsi pa3roHa U JlallbHEMIIIET0 PaBHOMEPHOTO
JIBIKECHUSI IIIAPUKA WUITU TEJIEXKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJBXEHUS OpycKa WIM JBHXKCHUS
HIAPUKA 110 HAKJIOHHOM TIOCKOCTH.

Onpenenenue yCKOpeHHs] Teja MPU PaBHOYCKOPEHHOM JBHMIXKEHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JIBIKEHNUH 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIU MPU PABHOYCKOPEHHOM JABMXKEHHH 0€3
HayaJdbHONU CKOPOCTH IyTH OTHOCSITCA KakK psijJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAaJbHOTO JaBJICHUS.

Omnpenenenue kKodhPuIMeHTa TPEHUS CKOJIbXKEHUS.

Onpenenenne KECTKOCTH NMPYKUHBI.

Omnpenenenue pabOThl CUIbI TPEHUS MPU PABHOMEPHOM JBHKEHHU Teja
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YIOPYTOCTH TpU  MOABEME Tpy3a C
HCTIOJIb30BaHUEM HEIMOABMKHOTO U TTOJABHKHOTO OJIOKOB.

11. MI3y4yeHune 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanudeckue KojieOaHUsi M BOJIHBI.

KonebarensHoe naBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMM: IEPHOI,
4acToTa, aMIUIUTyAa. MarteMaTu4eCcKuil U Npy>KUHHBIM MasTHUKU. lIpeBpamenue
SHEPrUU MPH KOJIeOaTeIHbHOM JIBH)KCHUH.

3aryxatouiue  KoneOaHus.  BpiHyxkaeHHble — koneOaHus.  Pe3oHaHc.
Mexanndeckue BoJHbL. (CBOHCTBA MEXaHWYECKUX BOJH. [IpomonbHblE U
MONEPEYHbIE BOJHBL. J[JIMHA BOJMHBI MW CKOPOCTH €€ PpacHpOCTPAHCHUS.
MexaHndecKre BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKoOCTh 3BykKa W BbicOoTa ToHa. OTpaxkeHue 3Byka. MHpa3ByK u

YIBTPa3BYK.
Hemoncmpauuu.
1. HaOmronenue kxoneOaHWN Tel IO JEUCTBHEM CHJIBI TSIHKECTH U CHJIBI
YIPYTOCTH.
2. HaOmronenue konebaHuii rpy3a Ha HUTH U Ha TIPYXKUHE.
3. HaGmronenue BbIHYKIEHHBIX KOJ€OaHUI U pe30HaHCA.
4. PacnpocTpaHeHue NMPOAOJIbHBIX U MONEPEYHBIX BOJIH (HAa MOAEIH).
5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI PE30OHAHC.

Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHue YacTOThl M TEpUojia KoJIEOAaHHM MaTeMaTH4eCKOTo
MAasITHHKA.
2. OmnpenenieHre 4acTOThI U IEPUOIa KOJI€OAHUM MPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MepHoja KoJeOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.
4. HccnepoBaHue 3aBUCUMOCTHU MEPUOJIa KOIEOAHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCUMOCTH TMEpUOJA KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl rpysa.
6. OmbITHl, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  MEpUOAa  KojieOaHUit
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U )KECTKOCTU NPYKUHBI.
7. W3Mepenue yckopeHus CBOOOAHOTO MaJICHUS.
Pazgen 10. DiieKTpOMArHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMArHUTHblE  BONHBL.  CBOKMCTBa
aneKTpoMarHuTHbIX BOJH. [llkama snekTpomarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.



DnekTpoMarauTHas npupoaa csera. CKopocTh cBeTa. BomHOBBIE CBOWCTBa
CBETa.

Hemoncmpauuu.

1. CBONMCTBA 3JI€KTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomwt u onvimel.

1. M3ydeHune CBOICTB AIEKTPOMATrHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBbBI€ AABJICHHS.
JlyueBas  Mopmenbs  cBera.  McTrouHMKH — cBera. IIpsamonuneninoe

pacnpoctpanenue cera. 3atMeHuss Connua u Jlynel. Otpaxenne cBera. [Imockoe
3€pKaJio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3aKOH NpeIOMIEHHS cBeTa. llolHOe BHYTpeHHEe
OTpaXeHUe cBeTa. lcnmonp30BaHWE TONHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonp nayueir B nuHze. OnTuueckass cucrtema (¢oroanmnapara,
MHKpPOCKONA M TellecKkoma. ['7a3 kak onTtudeckas cucrema. biIHM30pyKocTh U
JNaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTpaJbHBIX UBETOB. J(Ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[TonyueHnue n300pa>keHUM B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.

[Ipenomnenue ceera.

Onrrdeckuil CBETOBOJ.

Xox mydeild B cOOMparoIeil JInH3e.

XoJ JIyder B paCCEeUBAIOIIEU JIMH3E.

[Tony4yenue n300paxxeHUi ¢ TOMOIIBIO JTUH3.

[Tpunuun necTBus gpoToanmnapaTta, MUKPOCKOIIA U TEJIECKONA.

10. Mogeinsb riasa.

11. Paznoxxenue 6enoro cBera B CEeKTp.

12. [Tonydenue Genoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCHUMOCTH yTJIa OTPa)X€HUS CBETOBOIO Jyda OT Yria
TaJICHUSI.

2. M3ydeHue xapakTepUCTUK M300paXKEHUS MPeIMETa B IJIOCKOM 3€pKaie.

3. HccrmenoBanue 3aBUCMMOCTH yTJla MPEJIOMIIEHUSI CBETOBOIO JIyya OT yriia
MaJICHUS Ha TPAHULIE «BO3LYX—CTEKIION.
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4. Tlonmyuyenue n300pa’keHU C TOMOIbIO COOUPAIOIEH JTUH3HI.
Onpenenenue POKyCHOTO pacCTOSIHUS M ONTHYECKON CUJIBI COOUparoIIeit
JIVH3BI.

6. ONBITHI 11O Pa3I0XKEHUIO OEJIOro CBETa B CIIEKTP.

OnbITEl IO BOCTIPUSTHIO I[BETA MPEAMETOB MPHU HUX HAOIIOJACHUU uepes
[[BETOBBIE (PUIBTPHI.

Pa3nea 12. KBanToBbI€e IBJI€HUS.

Omneitel Pesepdopna u mnanerapnas mozgens aroma. Moxens atoma bopa.
Hcnyckanue u nornomnieHne ceera arTomoM. KBaHTel. JInHeWYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTta- U ramma-usnydeHus. CTpoeHHEe aTOMHOIO
aapa. HykionHas wmoxpens aTtoMHOro sapa. M3oromel. PannoakTuBHBIE
npeBpaiienud. llepuon nonypacnaaa aTOMHBIX SAEP.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsIAOBOTO U MAaCCOBOrO YHCEI.
DOHeprus CBsi3M aTOMHBIX sjaep. CBs3p Macchl W SHepruu. Peakuumm cuHTE3a U
nenenud saep. Mcrounnku sneprun CoytHIIa U 3BE3I.

Snepnas sHepreruka. JleWCTBHUS pPAaMOAKTUBHBIX M3JIyUEHUU HaA JKUBBIC
OpTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3IYyUYE€HUS U NOTJIONICHHUS.

2. CHoexkTpsl pa3IM4YHbIX Ia30B.

3. CnekTtp Bomopoza.

4. HabGnronenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka MOHU3UPYIOIIHNX U3ITYUYEHHU.

6. Peructpanus u3nydeHuss TpUPOIHBIX MUHEPAJIOB U TPOITYKTOB.

Jlabopamopnuie pabomwt u onvimel.

1. HaOnronenue CIUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3IIYUYECHUSI.

2. HccnemoBaHue TPEKOB: M3MEPEHHUE SHEPTHUM YACTHUIBI IO TOPMO3ZHOMY

nyTH (o gororpadusim).

3. H3mepenue painoakTUBHOrO (OHA.

IoBTOPHUTEILHO-0000IAKO U MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIONIUNA MOYJIb MIPEHA3HAYEH ISl CUCTEMATH3alUN
U 0000IIeHHS  MPEIMETHOrO  COAEpXXKaHUST UM ONbITa  JEATENbHOCTH,
MPUOOPETEHHOTO MPU U3YUYECHUH BCEro Kypca (PU3MKHU, a TaKkKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMeHy 10 ¢u3uKe s 00ydaronimxcs,
BBIOPABILIKX 3TOT y4€OHBIN NpeaMeT.

[Ipy u3yyeHnu JaHHOTO MOIYJS PEATU3YIOTCA U CHCTEMATU3UPYIOTCS BHUJIBI
JEATeNIbHOCTH, HA OCHOBE KOTOPBIX O00ECTIEYMBAETCA JAOCTHKEHHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBCHHOHAYy4YHasi IPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HMCCIEIOBAHUS



SABJICHUN NOPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSIMHU OOBSACHITH (PU3UYECKUE
SBJICHUS, NPUMEHsSA MOJIyYCHHbIC 3HAHUs, pelaTh 3aJadyd, B TOM YHUCIE
KaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUMNIHANTBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO paszeiia Peain3yeTcs
32 Ccu€T TOro, 4YTo OOy4YarolIMecs BBIMOIHAIOT 3aJlaHusi, B KOTOPBIX UM
[peJIaraeTcs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUW pacro3HaBaTh M HAy4YHO OOBSICHATH
(buznyecKue SBICHUS B OKPYKAIOIIEH MPUPO/I€ U OBCEIHEBHOM KU3HU;
UCIIOIb30BaTh HAYUYHbIE METO/bI UCCIEOBAHUS (PU3NUECKUX SIBICHUN, B TOM
YUCIIE 1S IPOBEPKU TUMOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATHh Hay4YHbIE OCHOBBI HaMOOJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, MPAKTUYECKOTO UCTIOJIb30BAHUS PA3JINYHBIX UCTOYHUKOB
JSHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
JDHEPTUMU.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA [NPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue (pu3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HANPABIECHO

Ha JJOCTH>KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbraTe u3ydyenus Pu3NKU Ha ypOBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHuUs

y obOyuaronierocs 0yayT copMHUpPOBaHBI CIEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
JaCTH:

1) naTpHOTHYECKOTO BOCIIMTAHMSI:

- NIPOSIBJICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOMU
(bu3NYeCKOl HAyKU;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYXJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOIEM, CBA3AHHBIX C MPAKTUUYECKUM IMPUMEHEHHUEM JOCTHKECHHUI
buzuku;

- OCO3HAHUE BAXXHOCTH MOPAITBHO-3TUYECKUX IPHUHIIANOB B JIEATEIBHOCTH
YYEHOr 0;

3) 3cTeTHYECKOr0 BOCIIUTAHUSA:

- BOCIIPUSITHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TrapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MMO3HAHMSL:

- OCO3HaHHME IIEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOIO HWHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSA TEXHOJIOTMM, BAXKHEWUIIECH COCTaBISIONICHU
KYJbTYPBI;

- pa3BUTHE HAay4yHOU I10003HATEIBLHOCTU, HHTEpECa K HUCCIET0BATEIbCKOMN
eI TEIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbI 3/0POBbSI W  3MOUMOHAJIBLHOIO
0/1aromosIy4us:

- OCO3HaHHWE IIEHHOCTH Oe30omacHoro oOpa3a >XM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXXHOCTH TIpaBWJI O€30MacHOTO TIOBEACHUS Ha
TPAHCIIOPTE, HA JOpPOrax, C SJIEKTPUUYECKUM U TEIUIOBHIM O0OpPY/IOBAHHEM B
JIOMaIIHUX YCIOBUSX;

- c(opMUpPOBAaHHOCTh HaBbIKa pediekcuM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY U TAKOI'0 K€ MpaBa y Ipyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE Yy4yacTHE€ B PEHICHWHM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHM3allMd, ToOpoja, Kpas) TEXHOJIOTHYECKOW |



COLIMAIHON HAIpPaBIIEHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (U3UUYECKUX
3HAHUM,

e - HHTEpEC K MPaKTUUECKOMY M3yUYEHUIO Mpodeccuil, CBI3aHHbIX C (PU3UKOU;

e 7) 3KOJIOTHY€CKOr0 BOCIIMTAHMSA:

e - OpUEHTAlUs Ha MPUMEHEHHE (U3NYECKUX 3HAHUM IS pElIeHUs 3a7ad B
00JacTU OKpY’Karolel cpenpl, MIAHUPOBAHUS TOCTYNKOB M OLEHKU HX
BO3MOKHBIX ITOCJIEACTBUU JIsI OKPYKAIOIIEHU CPEBIL;

e - OCO3HaHHE IJI00ATBHOIO XapakTepa AKOJOTMYECKUX MpoOIeM M MyTeu ux

pelIeHus;

e 8) aganTanum K M3MEHSIMIUMCH YCJOBHAM COLMAJIBLHOM W NPHPOIHOM
cpensbl:

e - MOTPeOHOCTP BO B3aWMOJICHMCTBHUU TIPHM BBIMOJHEHUN HCCICIOBAHUM |
MPOEKTOB (U3UYECKOW HAIMPABIEHHOCTU, OTKPBITOCTh OMNBITY UM 3HAHUIM
IpYyTHX;

e - TIOBBIIIEHHE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
IEITEIbHOCTD;

e - NOTPeOHOCTh B POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM 4YUCIIE POPMYITUPOBATH
U], TIOHSTHUS, TUIIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
buzuku;

e - IUIAHUPOBAHHE CBOETO Pa3BUTUS B MPUOOPETEHUH HOBBIX (HU3UUECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIATH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
ASKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

e - OIEHKAa CBOUX JEUCTBUUA C Y4YETOM BIMSHHUSA HA OKPYXKAIOLIYI Cpeny,
BO3MOKHBIX TJIO0QTBHBIX MOCTIECTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOCHHMS MporpaMMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
o01rero oopazoBanus y oodydarouierocsi OyayT cpopMUpoBaHbl MeTaNpeAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAIbHBIC  ydeOHBbIC  JCHCTBUS,  PETYJISTHBHBIC
YHUBEPCAITbHBIC yICOHBIC TCHCTBHSI.

Ilo3HaBaTe/ibHBIE YHUBEpPCAJbHBIC yqeﬁﬂme )]CﬁCTBHﬂ

Bba3oBble 1oruvyeckue aeiicTBuA:
e BBIBISATH U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(ssBIEHUN);



YCTaHABIIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIUU, OCHOBAHUS NS
0000IIIeHUsI U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B PAaCCMaTPUBAEMBIX (paKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCSIINXCS K PU3HUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M NPU HU3YYCHUU (HU3UUECKUX
SIBJICHUN U MPOIIECCOB, JeiaTh BBHIBOJbI C UCIIOJIB30BAHUEM JEIyKTUBHBIX
U UHAYKTUBHBIX YMO3aKIIOUYECHUH, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBS3AX
(hU3UYECKUX BEITUYHNH;

CaMOCTOSITEJIbHO BBIOMpATh CMOCOO pelleHuss yuyeOHoM Quindeckoin
3ajaun (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BbIOOp Hambolee
MOAXOASIIET0 C YYETOM CAMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieg0oBaTe/IbCKNe )]CﬁCTBHﬂI

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT O3HAHMUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIECHHOMY TUIAHY OIBIT, HECIOKHBIN
(U3NYECKU HKCIEPUMEHT, HEOONBIIOE UCCIEJOBaHUE (PUBHUECKOTO
SIBJICHUS;

OLICHMBAaTh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HUH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHMS WM YKCTIEPUMEHTA;

CaMOCTOSITELHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTamM
MPOBEAEHHOI0 HAOMIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEWIee pa3BUTHE  (HUBUYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOI0KEHUS 00 UX PA3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ unpopmaunmeii:

MPUMEHSITh Pa3InYHbIE METObI, HHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope HMH(OpPMAIIMU WU JaHHBIX C Y4ETOM MPEAJIOKEHHOU yuyeOHOMU
dbu3nuecKou 3a1aun;

aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHGOPMAITHIO
Pa3IMYHBIX BUIOB U ()OPM TIPECTaBICHHUS;

CaMOCTOSITEJIbHO  BBIOMpAaTh ONTUMAaJbHYIO (OpMY MpPEACTaABICHUS
vHGOpMAllMM H WIIIOCTPUPOBATH peEIIacMble 3aJadd  HECIOKHBIMHU
CXeMaMHu, JuarpaMMamMu, HHON rpadKoi U X KOMOHWHAITASMU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂme )]CﬁCTBHﬂZ

B XO7e OOCYXICHHUS Y4eOHOro MaTepHayia, pPe3ysbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY)TaeMON TEMBI U
BBICKAQ3bIBaTh HWJCH, HAIICIICHHBIC Ha PEIICHUE 3aJa4d M IOJJICpKaHHe
0JarokenaTeTbHOCTH OOIICHHS

COTIOCTAaBJISITh CBOU CYXACHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
Juanora, OOHapyXKUBATh Pa3INYHe W CXOJICTBO MO3UIIHIA;



BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATh PE3YyJIbTaThl BBIMOJIHEHHOTO (PU3MUECKOrO OIbITa
(aKCrIepuMeHTa, UCCIE0BaHus, IPOEKTA);

MOHUMATh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHJUBHUAYabHOW pPabOThl MpH PEHIEHUM KOHKPETHOM (U3HUeCcKOn
npoOJIEMBI;

MPUHUMATH 1I€JId COBMECTHOM JEATEeIbHOCTH, OPTaHU30BbIBATh JNEUCTBUS
no e€ JOCTI)KEHHIO: pAcHpelesaTh poju, OOCYXIaTh NpPOLECCH U
pe3yIAbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIFOIEH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTasi KAYECTBEHHOI'O0 pe3yJibTara 1o
CBOEMY HAIpPaBICHUI0O U KOOPAUHUPYS CBOU JIEUCTBUA C JAPYrUMU
YJieHaMU KOMaH/bl;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIUA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOIEHCTBHUS.

PerHﬂTHBHbIe YHuUBEpPCAJIbHBIC yqeﬁﬂme )]CﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUaX, TPEOYIOIIHNX
JUTsL perieHus: PU3nuecKux 3HaAHUM;

OPUEHTHPOBATHCA B  PA3JIUYHBIX MOAXO0JAaX MPUHATHS  pPEIIeHUU
(MHAMBUyaTbHOE, MPUHITUE PEIICHUS B TPyIIe, MPUHSATHE pEIICHUN
TPYyIION);

CaMOCTOSITEJIbHO COCTAaBIISITh aliTOPUTM pelIeHUs1 GU3NUECKON 3ajauu WU
IJIaHA UCCIEJOBAaHUSA C Y4YETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MpeIJlaraéMble BAPUAHTHI PEIICHU;
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOHI/IOHaJILHblﬁ HHTEJJICKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYallMH U MpeJiarath iaH e€ N3MEHEHNUS,
OOBACHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHUSI) PpPe3yJIbTaTOB
JEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBHI B JESATEILHOCTH (B TOM YHWCIE€ B XOJ BBIMOJIHEHUS
(U3UYECKOr0 UCCJIEIOBAHMS WJIM [POEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMUBIIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLIEHMBAaTh COOTBETCTBHE pE3yJIbTaTa IEJIU U YCIOBUAM;

CTaBUTh c€0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WU JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHUKY APYroro;
MPU3HABATh CBOE MPAaBO Ha OMIMOKY MpPU pEeUICHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYIoro.



NPEJMETHBIE PE3YJIbTATBI

K xoH1y o0yuenust B 7 kiaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

UCIONB30BaTh  MOHATUA:  (PU3MYECKHME UM  XUMHYECKUE  SIBICHUS,
HaOJIOJICHHE, SKCIEPUMEHT, MOJENb, TUINOTE3a, €AUHUIBI (HU3UYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEpHIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIKEHHE (paBHOMEpPHOE,
HEPAaBHOMEpPHOE, TMPAMOJIMHEITHOE), TPAeKTOpHs, PaBHOJAEHUCTBYIOIIAs
cuia, nedopmars (ympyras, TJacTHIecKas), HEBECOMOCTb,
COOOIAIOIINECS COCYABL;

paznuuath siBieHus (auddy3us, TEMI0BOE ABUKEHUE YaCTHI] BELIECTBA,
paBHOMEpHOE  JBIKEHHE, HEPABHOMEPHOE  JBW)XKEHUE, HUHEpLUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBHIO
BpallleHUs, Tiepefadya AaBiCHUS TBEPABIMH TeJNaMH, >KUJIKOCTAMHU U
razamu, arMochepHoe JlaBlieHWE, IUIaBaHHWE TeJ, MpeBpalleHus
MEXaHWYECKON SHEpPruu) Mo ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHHE H3YUYECHHBIX (PU3NUECKUX  SIBJICHUU B
OKpY’KaroleM MHupe, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPUPOJE:
MpUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupojie, ACHCTBUE CHUJIBI TPEHUSI B MPUPOAEC U TEXHUKE, BIHSIHUE
aTMOCc(EpHOro JaBJCHUSI Ha KMBOW OpraHu3M, IUIaBaHUE PbIO, pblYarv B
TeJe YeJIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKK) (PU3MUECKUX SIBIICHUI;
OMUCKHIBATh U3yUYECHHBIE CBOMCTBA TN U (PU3UYECKUE SIBICHUS, UCIOIb3Ys
dbu3nyeckue BeIWMYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tena, CWJla TpEeHWs, JaBleHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CHUJIa, MEXaHH4YecKas padoTa, MOIIHOCTh, IUIEUO CHUJIBI,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJE3HOr0 JACHCTBHS MEXaHHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHAs YHEPTusi), MPU OMHCAHUU IPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEMbIX  BEIWYMH, HX
00O3HAUYEeHUSI U EIUHUIIBI (PU3NUYECKUX BEJIUYHMH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIOIINE JTAHHYIO (DU3UUYECKYIO BEIMYMHY C JIPYTHUMHU BEJIMYMHAMU,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIUUMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SBJICHUS U TMPOLECCHI,
UCIIONb3Ysl MpaBUiia CIOXKEHUsI CUJl (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIO paBHOBECHUs pbryara (OJoka),



«30JI0TO€ MPABWIO» MEXAHUKHU, 3aKOH COXPAHEHHS MEXaHUYECKOUN
SHEPIruM, MpPHU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;

OO0BACHATH (PU3UYECKUE SABJICHUS, POLIECCHl U CBOMCTBA TEN, B TOM UHUCIIE
U B KOHTEKCTE€ CHUTYyallMd MPAKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh TPUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHeHUE u3 1-2
JIOTUYECKUX I1aroB ¢ onopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pematb pacu€THhle 3aJadyd B |—2 JEWCTBUA, HCHONB3YySd 3aKOHBI U
dbopmynibl, cBsi3bIBarOlIME (PU3NUECKUE BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBHS 33/1a4d 3alIUCHIBATH KPATKOE YCIIOBUE, MOACTABIATh (PU3HUECKUE
BEJIIMYUHBI B (OPMYJIbl M MPOBOAUTH PACUEThl, HaXOAUTh CIPABOYHBIEC
JaHHbIE, HEOOXOIUMBbIE JIJIsl PEUICHUs 3ajlady, OIEHUBATh PEATUCTUUYHOCTD
MOJIYYeHHOW (PU3NYECKOI BEITMYNHBI;

pacro3HaBaTb NPOOJEMBbI, KOTOPhIE MOXHO pPEIIUTh MPU TOMOIIH
(bU3MYECKUX METOJIOB, B OMMCAHUU MCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE
npeanoyioxkenue  (TUMOTE3Yy),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYYEHHBIH pe3yibTaT, HAXOAUTh OIIUOKKM B XOJAE ONbITa, JelaTh
BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (U3MYECKUX SIBICHUW WU
(buznyecKux CBOWCTB TeI: dbopMynpoBaTh MPOBEPAEMBIEC
MPEANONIOAKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000py10BaHus,
3aMUCHIBATh XOJ1 OMbITa U (POPMYITUPOBATH BHIBOJIHI;

BBITIOJIHATh MPSIMBIE HW3MEPEHUS] PACCTOSIHUS, BPEMEHH, MACChl Tea,
00bEMa, CHUJIBI W TeMIepaTypbl C HCIOJIB30BAHUEM AaHAJIOTOBBIX U
nMpoBbIX MPUOOPOB, 3aMKCHIBaTh MOKa3aHUS MNPUOOPOB C YUETOM
3a1aHHOM a0COMIOTHON MOTPEIIHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKOil BEIMUYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM TMPAMBIX HU3MEPEHHM (3aBUCUMOCTH MyTHU
PaBHOMEPHO [ABIKYILIETOCS Tella OT BPEMEHH [BWXKEHHUS Teja, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOIIAIH CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTU OT YJJIMHEHHUSI MPY>KUHBI, BHITAJKUBAIOIIEH CHIBI OT 00BbEMaA
MOrPYKEHHOU YACTHU TeJa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUN
IJIaBaHMs TEJ, YCIOBUM pPAaBHOBECHUsl pblyara U OJIOKOB), y4aCTBOBATh B
IUIAHUPOBAHUM y4eOHOr0 UCCIEJOBaHUS, COOUpaTh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAys MNPEIsIOKEHHOMY IUiaHy, (UKCUPOBATh
pe3yAbTaThl TMOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIE



MPEIIOKCHABIX TaOMUI] U TpaduKOB, JENaTh BBIBOABI IO PE3yJIbTaTaM
WCCIICTIOBAHNS,

MPOBOJUTh KOCBEHHBIE HW3MEpEHUs (HU3NISCKUX BENMYUH (TUIOTHOCTH
BEIECTBA KUIAKOCTH M TBEPIOTO Tela, CHJIA TPEHHUS CKONBKCHHS,
JaBJICHUE  BO3MyXa, BHITAIKWBAMOIIAsS  CWJa, JEHUCTBYIOIAs  Ha
MOTPY’KEHHOE B IKUAKOCTh TeNO, KOA(D(PUITMEHT IONE3HOTO JEeHCTBHSI
MPOCTBIX MEXaHW3MOB), CIEAys TPEIJTOKEHHOW WHCTPYKIUU: TIPU
BBITIOJTHEHUH HW3MEPCHHH COOMpPATh SKCIECPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIISATH 3HAYCHUE HCKOMOW BEITMYNHBI,

coOJIr01aTh MpaBUiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIBI JACHUCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOIIUECS] COCYIbI, OapoMeTp,
phIUar, MOABUKHBIA W HETIOABMKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;
XapaKTepru30BaTh TPHUHIMIMBI JEHCTBUS W3YyYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCaHUA (B TOM 4YHUCIE:
MOJITUITHAKK, yCTPOHUCTBO BOJONMPOBOJIA, THIAPABIMYECKHN Tpecc,
MaHOMETp, BBICOTOMEP, MOPIITHEBOM HACOC, apEOMETP), UCIIONB3YS 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SIBICHUN M HEOOXOAUMBbIE (PU3HUECKUE 3aKOHbI
1 3aKOHOMEPHOCTH;

NPUBOMUTH  TpPUMEpPHl  (HAXOAUTh  HWHpOpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIONh30BaHUS (U3MUECKUX 3HAHWNA B TOBCETHEBHOMN
XKU3HU JJ1s1 o0ecrieueHus: 0€30MacHOCTH MPpU OOpallleHuu ¢ nMpubopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHsS 37IOPOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKPY KaloIlel cpefie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popmanuu B HWHTEepHETE B
COOTBETCTBUHU C 33/IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUA © TyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(OPMAITHIO, KOTOpas SIBISIETCS MPOTHBOPECUYMBON WM MOXKET OBITh
HEJOCTOBEPHOMU;

WCITIOJIB30BAaTh MPHU BHITIOJIHCHUH YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy  (UIMUYECKOTO COACP)KAaHWS, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIC W YCTHBIC COOOICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIHK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJUYHO JeNaTh KpaTKhe COOOIIEHUS O pe3yJbTaTax MPOSKTOB
WM y4eOHBIX WCCIENOBAaHWN, TPU HSTOM TPaAMOTHO HCIOIB30BATh



W3YUYEHHBI TOHSATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKAATH
BBICTYILICHUE NIPE3EHTALUEN;

IPU BBINOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIEIOBAaHUN paclpenesiTh
00513aHHOCTH B TpyHIE€ B COOTBETCTBHM C IOCTABJICHHBIMHU 3aJa4aMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  [PYIIbl,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJEUCTBUE, YUUTHIBASS MHEHUE OKPYKAIOIUX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MCIIOIB30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAUIMUECKUE U
aMop(HbIe TeJa, HACHIIIEHHBIH M HEHACHIIIEHHBIM Tap, BIAXHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN IEKTPUUYECKUI 3apsi]l, IAEKTPUUECKOE MOJE, TPOBOJIHUKHU
U TUAIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;
paznuuath SBJICHUS (TEIUIOBOE pacCUIMpEHUE U CKaThe, Telionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHHE, KANUJUISIPHBIE SIBJICHUS, HUCIApEHHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTauiM3auus (OTBEpIEBaHUE), KHUIIEHUE,
Temionepeaaya (TeT10NpPOBOAHOCT, KOHBEKIIHS, U3JIy4YEHUE),
ANEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apANIOB, ACHUCTBUS IEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMBIKAHHWE, B3aAUMOJCUCTBUE MATHUTOB, JICUCTBUE
MAarHUTHOTO MOJSl HAa TPOBOJHUK C TOKOM, JIEKTPOMATrHUTHASI UHAYKIIUS)
M0 ONHCAHMI0 MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (PU3NUECKUX  SIBJICHUU B
OKpY’KaroleM MHupe, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHUWE M KANWUISIPHBIE SIBICHHS B MPUPOJE,
KpHUCTa/UIbl B mpupone, uznydeHue CoyHIA, 3amMep3aHue BOJIOEMOB,
MOpCKH€e Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHEra, JIEKTPUIECKUE
ABJICHUSI B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Jpeid MOI0COB, POJIb MATHUTHOTO TOJNA AJISA >KU3HU Ha
3emiie, MOJASIPHOE CUSTHUE, PU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (HU3UUECKUX
SIBJICHMU;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
(uznyeckre BETUUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTUsI, KOJTUYECTBO
TEIJIOThI, yJelibHAas TEIUIOEMKOCTh BEIECTBA, YyJeldbHAs TeIuloTa
IJIABJICHUS, YJeNbHAs TEIIOoTa MNapooOpa3oBaHMsl, yiAelbHAas TeIuioTa
CropaHus TOIUIMBA, KOA(DPUIMEHT TMOJIE3HOTO JEHUCTBUS TEIUIOBOM



MAaIllMHbI, OTHOCUTEIbHAs BJIAXHOCTh BO31yXa, JJICKTPUYECKHW 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIECHUE IPOBOJHMKA,
YAEIbHOE  CONpPOTUBJIEHUE  BelIeCcTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0 TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPaKTOBAaTh
(U3UYECKUI CMBICI UCIHOJb3YEMbIX BEJIUYMH, O0O3HAYEHUS M €IUHULBI
(U3MYECKUX BEJIMYMH, HAXOAUTH (POPMYJIbL, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHS W IPOLECCHI,
WCIIONb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKON TEOpUU
CTPOEHUS BEILECTBA, MPUHLUII CYNEPHO3UIUU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHHMs 3apsAna, 3akoH OMa /Ui yyacTka LEenu, 3aKOH
JIxoyna—Jlenua, 3akOH COXpaHEHHWs DHEPruM, IIPU ITOM J1aBaTh
CJIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMCHIBaTh €r0 MaT€MaTHYECKOE
BBIPaXXEHUE;

OOBSACHATH (PU3HYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHTyallud NMPAaKTUKOOPUEHTHPOBAHHOI'O XAPAKTEPA: BBIABIIITH
INPUYUHHOCJEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE U3 1—2 JOrMYecKUuX
maroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMYECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pemaTte pacu€THbIE 3amadyd B 2—3 JEUCTBHS, HCIONB3Yys 3aKOHBI H
(GopMyIbl, CBS3bIBAIOIIME (PU3NYECKHWE BEIUYMHBI: Ha OCHOBE aHAJIN3a
YCIOBHUS 3a/la4d 3aIMCBHIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsl pEIIeHUs 3aJauyd, BbBIOMpAaTh 3aKOHBI U (HOPMYJIBI,
HEOOXOIUMbIE ISl €€ peleHus, NPOBOAUTh PACUETHI M CpPAaBHHUBATh
MOJIyYeHHOE 3HaUYE€HHUE (PU3NYECKOIN BETUUYHMHBI C U3BECTHBIMU JAHHBIMM;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh NpPH OMOIIU
(U3HYECKMX METOAOB, HCIONb3ys OMNHCAHUE HCCIEIOBAaHUSA, BBIICISTH
IIPOBEPSIEMOE  NPEAIIONOKEHHE, OLEHMBATh IPABWIBHOCTh IOPANKA
IIPOBEEHNUS UCCIIENOBAHUSA, JEIaTh BEIBOJBI;

IPOBOJUTH OMNBITBI IO HAONIOACHHIO (U3UYECKUX SIBJICHUNA WU
(U3HYECKUX CBOWCTB TeJl (KaNWUISIPHBIC SIBICHMSI, 3aBUCUMOCTD J1aBJICHUS
BO3[lyXa OT €ro o0bEMa, TeEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MpU M3IYUYEHUH OT I1BeTa H3JIyvaromed (Moriomaromei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOIBI OT TEMIEPATYPHI KUAKOCTU U
IUIOIIAA €€ IIOBEPXHOCTH, OJJEKTPHU3aLlHs TEl W B3aMMOIEHCTBHE
DNEKTPUYECKUX  3apsA0B, B3aWUMOJCHCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJIIM3allMsl MArHUTHBIX IIOJEH IIOCTOSSHHBIX MAarHHATOB, JE€UCTBUSA
MAarHATHOI'O MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa BJEKTPOJBUTATENSI IOCTOSHHOIO TOKa): (HOpMyIHpoBaTh
MPOBEPSIEMbIE MPENOI0XKEHUSI, COOUPaTh YCTAHOBKY M3 MPEII0KEHHOTO
000py1I0BaHUS, OMMUCHIBATH X0/ OIbITa U (HOPMYJIUPOBATH BHIBOBI;
BBITIOJIHATh ~ MPSMBIE  U3MEPEHUsT  TeMIepaTypbl, OTHOCUTEIbHOU
BIIQXXHOCTU BO3/AyXa, CHJIbl TOKAa, HANPSHKEHHS C HCIOIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU NATUYUKOB (DU3UYECKUX BEJIUYUH, CPaBHUBATH
pe3yIAbTAThl UBMEPEHUN C YUETOM 3aJJaHHON a0CONIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3NUECKOl BEIMUYUHBI OT
IpYyrol ¢ UCIHOJB30BAHUEM  MPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBIICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOHIAAU MOMNEPEYHOr O
CEUYEHUS U YACIBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUIIBI TOKA,
UIyIIETO 4epe3 TMPOBOJHUK, OT HANpPsXKEHUS HAa MPOBOJHUKE,
UCCIIEIOBAaHUE TMOCJIENOBATEILHOIO M MHapaJIeIbHOTO  COCIMHEHUMU
MPOBOJHUKOB): IUJIAHUPOBATH MCCIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIeAys MNPEeIsIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH B BHJE TaOIuIl U TpaduKoB,
JienaTh BEIBOJBI MO PE3yIbTaTaM UCCIEI0BAHNUS;

MPOBOJIUTh KOCBEHHBbIE U3MEPEHUs (PU3MUECKUX BeNUUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHHUE TMPOBOAHUKA, pabora
MOIIIHOCTh 3JEKTPUUYECKOr0 TOKA): IUIAHUPOBATh H3MEpPEHHs, COOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEAIOKEHHON HMHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

coOJIr01aTh MpaBUiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHLUNBI  JEUCTBUA U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOpPOM HA HUX oONuUcCaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUUK DIJIEKTPUUYECKOM IHEPIHH, SIEKTPOOCBETUTEIIbHbBIC
puOOpPHI, HArpeBaTEIbHbBIE IEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
MpeJOXPaHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTaTeNb MOCTOSHHOTO TOKA),
UCIIONb3ysl 3HAHUS O CBOMCTBaxX (DU3WUYECKUX SABJICHUN M HEOOXOIUMbIC
(uznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIIbHbBIE
npuOoOpbl MO CXeMaM M CXEMaTUYHBIM pHUCYHKaM (KUJAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHETO
CropaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI SJIEKTPUUECKUX
Lene ¢ MmociaeaoBaTeIbHbIM U MapalieIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasiuyas yCcIoBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKUX IETIeH;



NPUBOAUTHL  MpUMEPHl  (HaXOAUTh  UHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOI0 MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
AKU3ZHU JJ1s1 o0ecrieueHus: 0€30MacHOCTH MPpU OOpallleHHu ¢ npubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHUS 3J0pPOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKPY Kalollel cpefie;

OCYHIECTBIISITh MOUCK HHPOpMAUU (U3UYECKOTO COACPXKAHUS B
HNuTepHere, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPABHEHUS
JOTIOTHUTENIBbHBIX ~ UCTOYHUKOB  BBIACNATH, HUH(OpManuio, KoTopas
SIBJISIETCSI MPOTUBOPEUNBOMN MIIU MOXKET OBITh HEJJOCTOBEPHOM;
MCIIOIb30BaTh MPU BHIMOJIHEHUU YYEOHBIX 33alaHUN HAay4YHO-TIOMYJISIPHYIO
nuTepatypy (GU3MYECKOrO0 COJACp)KaHUs, CIpPaBOYHbIE MaTepualbl,
pecypcbl cet HTepHET, BIaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOUW CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBIE MHCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHUS,
o0o0miass wHOpMAIMI0 U3 HECKOJBKMX HCTOYHUKOB (HHU3UUECKOTO
CONIepXKaHUsl, B TOM 4YHUCIE MyOJIMYHO TMPEJICTABISATh PE3yJIbTaThl
MPOEKTHON WJIU UCCIEIOBATEIBCKOU NIESITENHHOCTH, MPU 3TOM TI'PAMOTHO
WCIONb30BaTh M3YyUYEHHBIM TMOHATUMHBIN anmapar Kypca (QuU3MKW,
COMPOBOK/IATh BRICTYILJICHHE MPE3CHTALNEH;

MpU BBIOJTHEHUH YUYEOHBIX MPOECKTOB M UCCIEAOBAaHUNU (HU3UUECKUX
MPOIIECCOB pacHpeAessiTh OO0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMU, CIEIUThH 3a BHIMOJHEHUEM IJIaHA JEUCTBUHN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OlLIEHUBAaTh COOCTBEHHBIM BKJIaj] B
NeATEeNbHOCTb TPYMIIbl, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIEUCTBUE,
MPOSIBIISIE TOTOBHOCTH pa3peiiatbh KOH(QIUKTHIL.

K xoHiy oOyuenust B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIIONB30BaTh TMOHATHS: CHUCTEMa OTCcY€Ta, MarepualibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHUYECKOro NBIKEHUsA, Aedopmarius
(ympyrasi, mjacTthyeckasi), TpPEHHUE, [EHTPOCTPEMHUTEIILHOE YCKOpPEHUE,
HEBECOMOCTh U MEPEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEINO,
LIEHTP TSHKECTU TBEPAOrO Tejla, paBHOBECHUE, MEXAHUUECKUE KOJIIEOAHUS U
BOJHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
[IKaJjia AIE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAAbHO30PKOCTb,
CHEKTPbl MCIYCKaHUS U TOTJONIeHus, anb(ha, OeTa- U raMmma-u3ydeHus,
W30TOIIbI, Si7IEpHAsi SHEPreTUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE
JBIKEHHE, DPABHOYCKOPEHHOE MPSMOJUHEIHOE ABUXKEHHE, CBOOOIHOE
MaJiecHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeNbHOE JBIKEHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJE0aHUs), PE30HAHC, BOJTHOBOE JBUKEHUE, OTpPaKEHUE
3ByKa, MNPSIMOJIIMHEHHOE pacCIpOCTpaHEHUE, OTPAXKEHHUE U MPEJIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3I0KEHHE OEJIOro cBeTa B
CIEKTp Y CJOXKEHUE CHEKTPaJbHBIX I[BETOB, JIUCIEPCHUS CBETa,
€CTEeCTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JMHEWYATOTO CIIEKTpa
W3JIy4YEHUs1) 1O OMUCAHUIO UX XapaKTEPHBIX CBOIMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHHE H3YUYCHHBIX (PU3NUECKUX  SIBICHUU B
OKpy’KaroleM Mupe (B TOM uuciie (PU3NUECKUe SBICHUS B MPUPOJIE:
MPUJINBBI U OTIUBBI, ABUkKeHUE TutaHeT CONIHEYHOU CUCTEMBI, PEAKTUBHOE
JIBKEHHE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KHUBOTHBIMU,
3eMJIETpSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBICHUS B MPUPOJE, OUOIOTrHYEcKOe AEHCTBHE BUAUMOTO,
yAbTPadUOIETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHBIN
PaIMOAKTUBHBIN (DOH, KOCMUYECKHE JIydd, PaJUOaKTHUBHOE H3IIyUYCHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAAMOAKTUBHBIX U3IYYECHUU Ha
OpraHu3M 4YeJIOBEeKa), MpH STOM NEPEBOAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBONCTBA (MpU3HAKH) (HU3UUYECKUX
SIBJICHMU;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA TN U (DU3UYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckre BeNMYMHBI (CpPeAHSIE W MIHOBEHHass CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBU)KEHHH, YCKOpPEHHUE, MEepeMEIleHUE, MyTb, YTIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHJIa YNPYTOCTH, CUJA TKECTH, YCKOPEHUE
CBOOOJIHOTO TAJIEHHs, BEC Tella, HUMIIYJIbC TeJla, HUMIIYJIbC CHIIbI,
MexaHuueckass pabdoTa MU MOIUIHOCTh, MOTEHIMAJIbHAsI DSHEPrus Tena,
MOAHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIrusl CXKaTou
NPYKUHBI, KUHETUYECKas SHEpPrus, IOJIHAs MEXaHU4ecKas >SHeprus,
MEePUOJ U YacToTa KoJeOaHUM, JJIMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTeIb MPEJIOMJICHUS CPEJbl), IPU OMUCAHUU
MPaBUJIBHO TPaKTOBaTh (U3UYECKHM CMBICI HCMIOIB3YEMbIX BEIWYUH,
00O3HAUYE€HUSI U EIUHUIIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (HOPMYIIbL,
CBSI3BIBAIOIINE JTAHHYIO (DU3UUYECKYIO BEIMYUHY C JIPYTHUMHU BEIUYMHAMU,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJTUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS U TMPOLECCHI,
UCIIONb3ysl 3aKOH COXPAaHEHHUs SHEPTvHU, 3aKOH BCEMHUPHOTO TSATOTCHUS,
MNPUHIMIT CYNEPHO3UIUA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmumes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBI OTpPa)XEHUS U
MPETOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJJOBOTO U MacCOBOT'0 YUCE



MPYU SIIEPHBIX PEAKIUAX, TPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alIUCHIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

OOBACHATh (PU3UYECKHE MPOLIeCChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BHIABISITH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH O0OBSICHEHUE U3 2—3 JIOTUYECKHUX
1aroB ¢ Omnopod Ha 2—3 M3y4YEHHBIX CBOMCTBAa (PU3MYECKHUX SIBJICHHIA,
(bU3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3ajaud (ONUparoluecs Ha CcuUcTeMy u3 2-3
ypaBHEHHUI ), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHajIu3a YCJIOBHUS 3aJadyM 3alMChIBaTh KPaTKOE
YCJIOBHE, BBISBISITh HEJOCTAIONINE WM W30BITOUHBIC NaHHBIE, BHIOWPATh
3aKOHBI U (OPMYJIIBI, HEOOXOAMMBIC VISl PEIICHUS, TPOBOJUTH PACUEThl U
OLICHUBATh PEATUCTUYHOCTh TOJYYEHHOIO0 3HAYCHHUS  (PU3UUYECKOU
BEJTUYHHBL;

pacro3HaBaTb NPOOJEMBbI, KOTOPhIE MOXHO pPEIIUTh MPU TOMOIIH
(U3NYECKUX METOJIOB, HCHOJb3Yysl OMHCAHUE WCCIEAOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEIONOKEHNE, OLEHUBATh MPABWIBHOCTh TOPSIKA
MPOBEICHUST  WCCJICNOBAaHUS, JEJIaTh  BBIBOJbBI, HWHTEPIPETUPOBATH
PE3yNbTaThl HAOTIOACHUN U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (U3WYECKUX SBICHUW WU
(U3nYeCKUX CBOICTB Tesl (M3yd4eHHE BTOpPOro 3akoHa HeroToHa, 3aKkoHa
COXpaHEHMs] HHEPIrHH, 3aBUCUMOCTb MEpHoJa KoJIeOaHUM MPYKUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTH OT
aMILTUTYAbl MaJIbIX KOJeOaHuM, NpsIMOJIMHEITHOE paclpOCTpaHEHUE CBETA,
pasiioxkeHue Oenoro CBeTa B CHEKTP, U3YUECHHE CBOMCTB M300pa)ke€HUs B
IJIOCKOM 3€pKajieé W CBOMCTB M300pakeHHs IIpeaMeTa B coOumparoriei
TUH3e, HAOIO/IEHWE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3ITyUYCHUS):
CaMOCTOSITEIbHO  CcOOMpaTh YCTaHOBKY U3 HU30BITOUHOrO Habopa
o0Opy/lIOBaHMS, ONHUCHIBAaTHL  XOJ ONbITA U  €ro  pe3yJbTaThl,
(bopMyTHUpPOBaTH BHIBOIBL

MPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, Onpeenss
CpelHee 3HAyYeHUWE U3MepsieMOll BenuuuHbl ((POKYCHOE pacCTOSHUE
coOuparoniel JMH3bI), OOOCHOBBIBaATH BHIOOP cHoco0a HU3MEpPEHUs
(M3MepuTeabHOr O IPHUOOpa);

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHHUH (3aBUCHUMOCTH IyTH OT BPEMEHU
MIpU PaBHOYCKOPEHHOM [IBH>KEHUM 0O€3 HadaJlbHOW CKOpPOCTH, MEpHoja
KOJIeOaHM MaTeMaTHYECKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yrjla OTpa)X€HUs CBETa OT yIJia MajJeHus W yria MPEeIOMIICHUS OT yria



MajicHusi): IUIAaHUPOBAaTh HCCIEIOBAHUE, CaMOCTOSITEIbHO CcOOUpaTh
YCTAHOBKY, (PUKCUPOBAaTh pPE3yJbTaThl TMOJYYEHHONH 3aBUCHUMOCTH
(hu3nYecKUX BEIUYMH B BHUJIE TaOAWIl W TpadUKOB, AeIaTh BBIBOJBI 110
pe3yibTaTaM UCCIe0BaHus;

MPOBOJIUTh KOCBEHHBIE HU3MEpeHUs (U3NYECKUX BEIUMYUH (CpeaHsis
CKOPOCTh M YCKOpPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOpPEHHE CBOOOJHOrO MaJeHUs, >KECTKOCTh MPYXKUHBI, KOADPUIUEHT
TPEHUS CKOJbXEHHUS, MeXaHuuyeckas paboTa W MOIIHOCTb, 4YacTOTa H
nepuoja KojeObaHuW MaTreMaTH4ecKoro U MPYKUHHOTO MAasTHHKOB,
oNnTHYECKass cuja coOuparomed JUH3bI, PaJUOAKTUBHBIA  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CeAys MPEIIOKEHHON UHCTPYKIUU, BHIYUCISITh
3HAYE€HHUE BEJIMUMHBI U aHATU3UPOBATH MOJYUCHHbBIEC PE3YJIbTAThI C YUETOM
3aIaHHOM MOTPEITHOCTH U3MEPEHMUIA;

coOJIt01aTh MIpaBUiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

pa3iuyaTh OCHOBHBIE MPU3HAKK U3YUYCHHBIX (DUIUYECKUX MOJIEIICH:
MarepualibHas TOYKa, aOCOIIOTHO TBEPIOE TEJO, TOUYECUYHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas
MOJI€JIb aTOMHOT O S1/pa;

XapaKTepU30BaTh TMPUHLUMBI JEUCTBUA U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HUX oOmucaHus (B TOM YHUCIE:
CIIUJIOMETP, JaTYUKHU TIOJIOKEHUS, PACCTOSIHUSI U YCKOPEHUS, pakera,
9XOJOT, OYKH, TMepuckom, ¢oroanmapar, ONTHYECKUE CBETOBOJbI,
CIEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), HCHONb3ys 3HAHHUS O
CBOMCTBaX (PU3MUECKUX SBICHHMM U  HeoOXoguMmble (uU3NUYECKUe
3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl U CXEMATUUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOUCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTMUECKUX MPOIECCOB
IpU pEIICHUU Y4yeOHO-MPAKTUYECKUX 3aJ]ay, ONTUYECKHUE CXEMBbl s
MOCTPOCHHUS U300pakKeHU B MIIOCKOM 3€pKajie U COOMparollen JINH3E;
NPUBOAUTHL  MpUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MOpUMEPax)
MPAKTUYECKOI0 MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
XKU3HU JJ1s1 o0ecrieueHus: 0€30MacHOCTH MPU OOpallleHHu ¢ NMpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHUS 3J0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKPY KaloIlel cpefie;

OCYHIECTBIISITh MOUCK HHPOpMAUU (U3UYECKOTO COACPXKAHUS B
HNutepHere, caMocToATENIbHO (POPMYTUPYSI TOUCKOBBIN 3aIIpoC, HAXOAUTh



IyTH OINpPEAENIEHNUs TOCTOBEPHOCTH MONyYEHHOW MH(POpPMALUU Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOTOJHUTEIBHBIX HCTOYHUKOB;

UCII0JIB30BaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUN HAay4YHO-IOMYJISPHYIO
JUTEPATypy (PU3HYECKOrO0 COAEp)KaHMS, CIPABOYHBIE MaTepHabl,
pecypcesl cet MHTEpHET, BianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOLIEHUS Ha OCHOBE
uH(pOpMaIMM W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOr0 COJEp KAHMS,
MyOJMYHO MPEACTABIATh PE3YJIbTaThl IPOEKTHOM UM MCCIIE0BATEIbCKON
NEATENIbHOCTH, TNPH OTOM TPaMOTHO  HCHOJB30BaTh  M3YYEHHBIN
MOHSATUWHBIA amnmapaT H3ydyaemoro pasjefia (pU3UKA U COMPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEN ayAuTOpUHU
CBEpPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmeHnoBaHue pa3ae/ioB U TeM
KonTtpoabnbie | IIpakTmuc
n/n NPOrpamMmmMbl Bcero
padoThI padoThI
Pasnen 1. ®u3uka u e€ poJib B NIO3HAHUHM OKPY/KAIOLIEro MHUpa
1.1 ®du3uka - HayKa O IpUpoJIe 2
1.2 DuU3NYECKUE BEIMYNHBI 2 1
1.3 EcTecTBeHHOHAyUHBI METO/1 TO3HAHUS 2 1
Hroro no pazaeny 6
Pa3zpnen 2. IlepBoHavyanbHbIE CBeJIeHUSI 0 CTPOEHUH BelllecTBa
2.1 Crpoenue BelecTa 1
29 JIBU>keHUE U B3aUMOJAECHCTBHE YaCTHI] ) 1
' BEILECTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
Hroro no pasaeny 5
Pa3znen 3. /IBukeHue U B3auUMo/IeiicTBUE TeJl
3.1 Mexanuueckoe JIBH>KEHUE 3
3.2 WNuepuus, macca, IJI0THOCTh 4 1




3.3 Cuna. Buasl cun 14 2
Hroro no pasneny 21
Pa3znen 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTE 1 ra3oB
41 Jasnienue. [lepenaya naBineHus: TBEPAbIMU 3
' TeJIaMu, KUIKOCTSIMU U Ta3aMu
4.2 JlaBiaeHue KuaKoCcTH 5
4.3 ATtMocdepHoe naBieHue 6
44 JIeHCTBHE JKUIKOCTHU U I'a3a Ha IOrPYyKEHHOE 7 3
' B HUX TEJIO
Hroro no pasneny 21
Pasnea 5. Pabora u MomHOCTb. JHEprus
5.1 PaGora u MoutHOCTH 3 1
5.2 [IpocTeie MexaHU3MBI 5 1
53 MexaHnueckasi JHEpIrust 4 1
Hroro no pasaeny 12
Pe3epBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I1IO ITPOT'PAMME 68 12




8 KIIACC

KosaunuyectBo yacos
HanmeHoBaHMe pa3jeioB U TeM
Ne ii/m Koutpoabubie | I[IpakTny
NMPOrpaMMsbl Bcero
padoThI padoThI
Pasnea 1. TenioBble AB1eHUA
1.1 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TerutoBbIe MpoLECCHI 21 1 5
Hroro no pazaeny 28
Pasnea 2. DuiekTprnuyeckne ¥ MATHUTHBIE SIBJICHHSA
21 DnexTpuuecKue 3apsaabl. 3apsHKEHHbIE Tea 7 |
' U MX B3aMMO/ICHICTBHE
2.2 I1OCTOSTHHBIN 3IIEKTPUYECKUN TOK 20 1 7
2.3 MarHuTHbIE SBJICHUS 6 1 1.5
2.4 DNeKTpOMarHuTHask MHIYKIUS 4
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 3 14.5




9 KITIACC

HanmeHoBaHMe pa3jeioB U TeM

KoaunuyecTBOo 4acoB

Ne n/mm Kontpoabnbie | IlpakTny
NMPOrpaMMsbl Bcero
padoThI padoThI
Pa3nea 1. MexanundecKkue iBJICHHSA
L1 MexaHndeckoe IBIKEHUE U CIIOCOOBI €0 10 1
' OTHCAHUS
1.2 BzaumopeiictBue ten 20 1 3
1.3 3aKOHBI COXpaHEHUs 10 3
Hroro no pazaeny 40
Pa3nea 2. MexanndecKue KoJIe0aHUS U BOJIHBI
2.1 Mexanunueckue Koje0auus 7 3
2.2 MexaHn4yecKkue BOJIHBL. 3BYK 8 1 3
Hroro no pazaeny 15
Pa3znen 3. DiekTpOMAarHuTHOE 10Jie M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJE U 6 )
' AJNIEKTPOMATrHUTHBIE BOJTHBI
Hroro no pazaeny 6
Pa3nena 4. CBeToBLI€E IBJICHUSA
4.1 3aKOHBI PACIPOCTPAaHEHUSI CBETA 6 2




4.2 JIuH3BI U onTHYECKHE TPHOOPHI 6 3
4.3 Pasnoxxenue 6enoro cBeTa B CIIeKTp 3 2
Hroro no pazaeny 15
Pasnen 5. KBanToBbIe sIBJICHUS
5.1 Hcnyckanue U MOriomeHue CBeTa aTOMOM 4 1
5.2 CrtpoeHue aToOMHOrO siipa 6 1
5.3 SAnepHble peakuu 7 1
Hroro no pazneny 17
Pasnea 6. IloBropuTebHO-00001a0INI MOTYJIb
6.1 [ToBTOpEeHUE 1 00600IIEHNE CONEPIKAHUS 9 )
' Kypca ¢usuku 3a 7-9 xiacc
Hroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBOo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTHYeckune
padoThI

=

®dusuka — HayKa O IPUPO/IE.
SBnenus npuponsl. Gusnyeckue
SIBJIICHUSA

MexaHu4ueckue, TEILUIOBLIE,
ANEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

du3nyuecKue BeTUUNHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPHU TOMOLIA
AKHUJKOCTHOTO TEPMOMETpA U JaTUUKA
Temieparypst"”

Kak ¢u3uka u gpyrue ecrecTBeHHbIE
HayKHU U3y4aroT IPUPOAY.
EcrecTBeHHOHAaYYHBI METOL
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOLIBIO MOJEIIEH

VYpoxk-uccinenosanue "lIpoBepka
THIIOTE3bl: AaJbHOCTD MOJIETA IIapHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoublIe, yeM OoJbIe BHICOTA ITyCcKa"




Crpoenue BemiectBa. OMBITHL,

7 JIOKa3bIBaIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

8 JIBM>KE€HHE YaCTHIL BEIlIECTBA
VYpok-uccnenoBanue «ONbITHI 11O

9 HaOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»

10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anMocBs3b MEKly CBOMCTBAMHU
BEIIECTB B PA3HBIX arperaTHbIX

1 COCTOSIHMSIX U UX
aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
OcobeHHOCTH arperaTHbIX COCTOSHUI
BOJbI
MexaHn4ecKkoe IBUKCHUE.

12 PaBHOMEpHOE M HEPAaBHOMEPHOE
JBUKECHHE

13 Ckopoctb. Enunuiiel ckopoctu

14 Pacuer nmyTu ¥ BpeMeHU ABUKCHUS
WNuepuust. 3aKkoH UHEPLUH.

15 B3auMopaeincTBue Ten Kak IpuYruHa
MU3MEHEHHUS CKOPOCTH JIBHYKEHUS Tel

16 IInotHoCTh BewmecTBa. Pacuer maccsl u
o0beMa Tena 1o ero MIOTHOCTH

17 JlaGopatopHas pabota «OnpezneneHue




IIJIOTHOCTH TBEPJOTO TEJIA»

Pemrenue 3agad mo reme "IlmoTHOCTD

18 "
BEIIEeCTBA
Cuna kak XxapaKTepucTUKa

19 B3auMmozeiicTeus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopatopHas pabota «3yueHue

20 3aBUCUMOCTH PACTSHKEHUS
(medopmanum) Py KUHBI OT
IIPUIIOKEHHON CUIIBD»

21 SIBnenne Tarorenus. Chuiia TSOKECTH
CBsi3b MEX1y CUJION TSXKECTU U

22 Maccoit Tena. Bec Tena. Pemmenue
3aja4 1o teme "Cuia tsoxectu"

” Cuna TsKeCcTH Ha JPYrux IJIaHeTax.
du3nuecKue XapakKTepUCTUKH TUIAHET

24 N3mepenue cun. Junamomerp

25 Bec tena. HeBecomocTh
CrnoxxeHue AByX CHUJI, HallpaBJIEHHBIX

26 10 OAHOM MPSIMOM.
PaBHoOnelicTByIOIIAs CUT

7 Pemenue 3ama4d mo Teme
"PaBHoaeiicTByromas cun"

)% TpeHue CKONbXKEHHUS] U TPEHUE MTOKOSI.
Tpenue B Ipupoe U TEXHUKE

29 JlaGopatopHas pabota «3yueHue




3aBUCUMOCTU CUJIBI TPEHUS
CKOJIBXKEHUS OT CUJIBI IABJICHUS U
XapaKTepa COIMPUKACAIOIIMNXCS
IIOBEPXHOCTEN»

30

Pemenue 3anau Ha onpenenenue
PaBHOACUCTBYIOLIEN CHIIbI

31

Pemenue 3amau mo TemaM: «Bec
tenay, «I paduueckoe mzoOpakeHue
cuny, «Cunbly, «PaBHOAEHCTBYIOIIAS
CHID»

32

KonrpomnbHast pabota mo Temam:
«Mexannueckoe ABMKEHHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['papuueckoe nzodpakeHue CUi»,
«Cump»

33

JaBnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS 1aBJICHUS

34

JlaBrieHue rasza. 3aBUCUMOCTD
IaBJIEHUS ra3a oT 00bEMa,
TEeMIIePaTypbl

35

[Iepenaua naBiieHus: TBEPABIMU
TEeJaMU, JKUJIKOCTSIMHU U Ta3aMu. 3aKOH
ITackansa

36

JlaBieHue B )KUJKOCTH U rase,
BBI3BAHHOE JICHCTBUEM CHJIBI TSIKECTH

37

Pemenue 3anau no reme «/lapnenue B
YKUJIKOCTH U Ta3e. 3akoH [lackamsy

38

Coobmaromuecs: cocybl




39

I'mpapaBnuueckuit mpece

40

Manowmerpsl. [IopunaeBoit
JKHUJKOCTHBIN HAacocC

41

Atmocdepa 3emmn. [Ipuunnb
CYIIIECTBOBAHHsI BO3YIITHON 000I0UKH
3emui. 3aBHCUMOCTh aTMOC(HEPHOTO
JaBJICHUSI OT BHICOTHI Ha/l yPOBHEM
Mopst

42

Bec Bo3nyxa. ATmocepHoe naBieHue

43

W3mepenune aTMocepHOro JaBIeHHUS.
OmnsiT Toppuuennu

44

3aBUCHUMOCTb aTMOC(EepHOTO
AABJICHUA OT BBICOTHI HAJT YPOBHCM
Mopst

45

Bapomerp-anepoua. Atmocgeproe
AABJICHUC Ha Ppa3JIMYHBIX BBICOTAX

46

Pemenne 3amau mo teme "
AtmocepHoe naBieHue"

47

JleiicTBHE XXKMIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJIO.
ApxuMenoBa cuia

48

JlaGopatopHas pabota «OnpeneneHue
BBITAIKUBAIOLLEH CHIIbI, JEHCTBYIOLIEH
Ha TeJI0, MOTPYKEHHOE B KHUIKOCTH)

49

JlaGopatopHas paboTa 1o Teme




«HccnenoBanne 3aBUCUMOCTH Beca
Tena B BOJIE OT 00bEMa MOTrpyKEHHOM
B KMJKOCTb YaCTH TEJIA»

50

IlnaBanue Ten

51

JlaGoparophas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYUPOBAHHUE JOJKU U
omnpeeneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amad mo Temam: «llnaBanue
cynoB. Bo3ayxomnasanue»,
«JlaBneHue TBEpABIX TN, KUIKOCTEU
U Ta30B»

53

KonrpomnbHas pabora o teme
«/laBiIeHHE TBEPABIX TEI, JKUAKOCTEH
u Ta30B»/Bcepoccuiickas
MpoBEpoYHasi paboTa MpH MPOBEJICHUN
C UCIIOJIb30BAaHUEM KOMIIBIOTEpA

54

Mexanunyeckasi paborta

55

MoiHocTs. EAuHUIBI MOIITHOCTH

56

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPU
noabEéMe 1o jgectHuie"

57

[IpocTeie MexaHu3Mbl. Poruar.
PaBHOBecue cui Ha peryare

58

Pbruaru B TexHuKe, OBITY U IPUPOJIE.
JlaGoparophas paboTa

0.5




«HccienoBanue ycioBUil paBHOBECUS
pbIyara»

59

Pemenue 3amau mo teme « Y clIOBUSI
PaBHOBECHS pblUara»

60

KoaddurmenT noneznoro neicTeus
MexaHu3ma. Jlaboparopnas pabota
«M3mepenne KII/[ HakinoHHOM
TUTOCKOCTHY

0.5

61

Pemenue 3agau mo reme "PaborTa,
MoIHocTh, KIT/1"

62

MexaHnnueckas 3Heprusl.
Kunerndeckast u notreHmanbHas
SHEprus

63

3aKOH COXpaHEHUsI MEXaHUUECKOMI
SHEPrUU

64

YPOK-3KCIEPUMEHT IO TEME
"DKCepUMEHTAIBHOE ONpPEACICHUE
W3MEHEHUS KHHETUYECKOHN U
MOTEHIIMAJIBLHON SHEPT UM TIPU
CKaTbIBAHHMHM TeJIa 110 HAKJIOHHOU
MJI0CKOCTH"

65

KonrpomnbHast pabota o teme
«PaboTa 1 MOIIHOCTB.
Oueprusi»/Beepoccuiickas
IpoBepoYHasi paboTa MpH MPOBEJICHUN
Ha OyMa)KHOM HOCHUTeNe

66

PesepBHriit ypok. Paborta ¢ Tekctamu
o Teme "MexaHuyeckoe ABuxkeHue"




PesepBHsiit ypok. Paborta ¢ Tekctamu

67 1o reMe "JlaBneHue TBEPABIX TEN, 1
XKHUAKOCTEN U razos”
PesepBHblii ypok. PaboTta ¢ Tekctamu
68 no teme "Pabora. MOIHOCTS. 1
Oneprug"
OBIIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME




8 KIIACC

KoaunuyecTBOo 4acoB

e Tema ypoka KonTpoabnbie | IIpakTnueckue A
n/n Bcero n
padoThI padoThI
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIC 1
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpAOTO, ) KUIKOTO U 1
ra3000pa3HOro COCTOSIHUI BEIIeCTBa
OOBsicHEeHHE CBOUCTB TBEPAOTO,
4 KHJIKOTO ¥ ra3000pa3HOro COCTOSHUM |
BEIIECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUUECKOM TEOpUH
5 Kpucrannuueckue u amop(HbIe Tena 1
6 CMaumnBaHue M KanWUISIPHOCTb. 1
IToBepXHOCTHOE HATSKEHUE
7 TennoBoe pacIMpeHue U cKaTue 1
Temneparypa. CBsA3b TEMIIEPATYpPBI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1
4acTHIL
9 Buytpennsis sneprust. CriocoOsl 1
M3MEHEHUS BHYTPEHHEH SHEPIUU
10 Buns! Tennonepenaun 1




11

VYpoxk-konpepenuus "[Ipakrunyeckoe
HCITIOJIb30BAHUE TETUIOBBIX CBOMCTB
BEIIECTB U MaTEPUAJIOB B IIEIISX
sHeprocOepexeHus"

12

KoanyecTBO TEILIOTHI. Y,Z[CJII:HEUI
TCIINIIOEMKOCTD

13

YpaBHEHHE TEIIOBOTO OanaHca.
TemnooOMeH U TEMIIOBOE paBHOBECUE

14

JlaGopatopHas pabora "HccnenoBanue
SBJICHHSI TETUI0OOMEHA TpU
CMELIMBAHUM XOJIOJHOU U ropsiueu
BOJBI"

15

Pacuer xonndecTBa TCIIJIOTHI,
HCOGXO,Z[I/IMOFO JUIsL Harpe€BaHus TCjia U
BBLICTIACMOI'O0 UM IIPH OXJIAXKICHUN

16

JlaGopatopHas pabora "Onpeznenenue
yAENbHON TEIJI0EMKOCTH BelecTBa"

17

DHeprus TOIINUBA. Y IeJbHas TEIJI0Ta
CrOpaHus

18

[ImaBneHue u oTBEpICBaHUE
KPHUCTAJUIMYECKUX TEN. Y AebHas
TEIUIOTA IUIABJIEHUS

19

JlaGopatopHas pabora "Onpeznenenue
yAENbHOM TEIJIOTHI IUIaBICHUS Jibja"

20

[TapooOpazoBaHue U KOHCHCAIHUS.
Hcnapenue

21

Kunenue. Y,Z[CJII:HEUI TCIJ10Ta




napooOpa3zoBaHMsI U KOHJICHCALIUH.
3aBHCHMOCTb TeMIIEPATYPhl KUIICHUS
OT aTMOC(EPHOTO JaBJICHUS

22

Brnaxxnocts Bo3myxa. JlabopatopHas
pabora "OnpeneneHue
OTHOCHUTENIbHON BJIAXKHOCTH BO3yxa"

23

Pemenne 3aa4 Ha OIPCACIICHUC
BJIA’JKHOCTH BO31yXa

24

[TpuHIMIB PaOOTHI TETLTIOBBIX
nsurareneif. [TapoBas TypOuHa.
JIBurarens BHyTPEHHETO CrOpaHUs

25

KIIJ] TermoBoro aBuraters.
TennoBbie ABUTATENH U 3aIIUTA
OKpY>Karolle cpeabl

26

3aKOH COXpaHEHMsI U NIpEBpAILEHUs
SHEPrUM B TEIUIOBBIX MPOIIECCAX

27

[ToaroTroBka K KOHTPOJILHOU padboTe
o Teme "TensoBkle IBJIECHHUS.
W3meHeHne arperaTHbIX COCTOSIHUN
BelecTBa"

28

KonrpomnbHas pabora o teme
"TenuoBble sBieHUs. VI3MeHeHne
arperaTHbIX COCTOSIHUM BelecTsa'

29

Dnektpusaius Ten. [IBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccienoanue "IiaeKTpuU3ausl
TeJl UHAYKIUEH U IIPU
COMPUKOCHOBEHUU"




31

B3anmopeicTBue 3apsoKEHHBIX TEIL.
3axoH Kynona

32

DNEKTPUUECKOE TOJIE.
HarnpsikeHHOCTB 3IEKTPUYECKOr0O
nosisd. [IpyHIMN cynepno3uuu
IEKTPUYECKUX MOJIEH

33

Hocurenu snexTpuueckux 3aps/ioB.
OnemeHTapHbli 3apsaa. CtpoeHue
aToMa

34

IIpOoBOAHMKY M TUAIEKTPUKU. 3aKOH
COXPaHEHUS NIEKTPUUECKOTr0 3apsiia

35

Pewrenue 3aga4 Ha npUMeHEHUE
CBOMCTB DJICKTPUYECKUX 3aPsI0B

36

DNEKTpUUYECKUH TOK, YCIOBHUS €r0
cyuiecTBoBaHus. McTtounnku
JIEKTPUYECKOIO TOKA

37

JIENCTBHUS DIIEKTPUYECKOTO TOKA

38

VYpok-uccnenoBanue "JleiictBue
ANEKTPUYECKOTO TOJI HAa MPOBOJAHUKHU
U TUDJIEKTpUKHU"

39

DNEeKTPUYECKUM TOK B METaJIaX,
AKHUJKOCTSX U razax

40

DneKkTpruyecKkas 1enb U €€ COCTaBHbIC
4acTu

41

Cuuna Toka. JIaboparopHas paboTa
"N3mepeHue U peryaupoBaHue CHUIIbI
ToKa"

0.5




42

DJEeKTPUUECKOe HAPSIKEHHE.
Bonbr™merp. JIabopaTopHas pabota
"N3mepeHue U peryaupoBaHue
HanpspkeHus"

0.5

43

ConpoTHuBieHNE TPOBOJHHKA.
VY nenbHOe CONMPOTHUBIICHHUE BEIIECTBA

44

JlaGopatopHas paboTa "3aBUCHMOCTH
AIIEKTPUYECKOTO COMTPOTUBIICHUS

MIPOBOJIHUKA OT €r0 JUIMHBI, IIOIIa 11
MIONIEPEYHOI0 CEYEHUs U MaTepuana”

45

3aBUCUMOCTD CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma a8 yyacTka
Lenu

46

JlaGoparopHas pabora "HccnenoBanue
3aBHCUMOCTH CHUJIBI TOKA, UYIIETO
Yyepe3 pe3ucTop, OT COMPOTUBIICHUS
PE3UCTOpPA U HAMIPSKEHUS Ha
pesuctope"

47

HOCHCHOB&TCHBHOC " IapaJuICIIbHOC
COCAUHCHUS MMPOBOAHHUKOB

48

JlaGoparopHas pabota "IIpoBepka
MpaBUJIa CJIOKEHHUS HAMPSDKEHUH MpH
MOCJIeIOBATEIbHOM COSIUHEHUH JIBYX
pe3uctopos"

49

JlaGopatopHas pabota "IIpoBepka
MpaBUIa [T CHIIBI TOKA MPH
napaieIbHOM COeTUHEHUN
pe3uctopos"




50

Pewrenue 3aga4 Ha npuMeEHeHUE
3akoHa OMa 1J1s pa3IM4HOro
COEMHEHMSI IPOBOIHUKOB

51

PaboTa 1 MOITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH xoyns-Jlenma

52

JlaGopatopHas pabora "Onpeznenenue
palboThI U MOIITHOCTH 3JIEKTPHUECKOTO
ToKa"

53

DJNEeKTpUYECKHUE LEMU U MOTpeduTeNn
AIIEKTPUYECKON SHEPTUH B OBITY.
KopoTkoe 3ambikanne

54

[ToaroTroBka K KOHTPOJILHOU padboTe
110 TeMe "DJNEKTPUUYECKUE 3apsi/ibl.
3apsiKEeHHBIE Tela U UX
B3auMozencTBus. [1ocTOsSHHBIN
IEKTPUYECKH TOK"

55

KonrpomnbHas pabora o teme
"DnexTpuuecKkue 3apsapl.
3apsiKEeHHBIE Tela U UX
B3auMozencTBus. [1ocTosHHBIM
anekTpuyeckuii Tok"/Beepoccuiickas
IpoBEpoYHasi paboTa MpH MPOBEJICHUN
C MCIOJIb30BaHUEM KOMIIBIOTEPA

56

ITocTossHHBIE MarHuTHI, UX
B3aUMOJEHCTBUE

57

VYpoxk-uccinenosanue "M3yuenne
HOJIEW MOCTOSHHBIX MArHUTOB"

58

MaruautHoe noJjie. MarHuTHOE 1moJie




BCMJ'II/I 1 €0 3HAUYCHUC IJId )KU3HHU Ha
3emie

59

OmneIiT Opcreaa. MarautHoe noJie
ANEKTPUUECKOro Toka MaruuTHoe
T0JI€ KaTYIIKH C TOKOM

60

IIpuMmeHeHne 2NEKTPOMarHuToB B
texHuke. Jlabopatopuas padora
"N3yueHue neicTBUSI MAarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

61

DNEeKTPOABUIATED IIOCTOSTHHOI'O
Toka. Mcnons3oBanue
JIEKTPOJIBUraTeNed B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparophas paboTa
"KoHcTpyupoBaHue U U3y4yeHue
paboThI eKkTpoaBUraTess"”

62

OmnbiTel @apazest. 3akoH
ANIEKTPOMATHUTHON MHYKIIUH.
[IpaBuno Jlenua

63

DnextporenepaTop. CrocoObl
MIOJIyYEHUS JIIEKTPUYECKOU SHEPIUU.
DNEKTPOCTAHIINHN Ha BO3OOHOBIISIEMBIX
HCTOYHHUKAX SHCPIruun

64

[ToaroTroBka K KOHTPOJILHOU padboTe
110 TeMe "DNEKTPUUECKUE U
MAarHuTHLIE SIBJICHUS"

65

KonrpomnbHas pabora o teme
"DJeKTpUUECKre 1 MarHUTHBIE
asneHus"/Beepoccuiickas




MpoBepoYHasi paboTa MpH MPOBEJICHUN
Ha OyMa)KHOM HOCHUTeNe

66 PesepBHblit ypok. PaboTta ¢ Tekctamu

o teMme "TemmoBeie siBIEHUS"

PesepBHriit ypok. Paborta ¢ Tekctamu
67 o Teme "llocTosiHHbIN
IEKTPUYECKHI TOK"

68 PesepBHblit ypok. PaboTta ¢ Tekctamu

1o TeMe "MarauTHbeIe ABJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBOo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

=

Mexannueckoe IBIKCHHE.
MarepuasbHas TOUKa

Cucrema orcueta. OTHOCHTECIHLHOCTh
MCXaHUYCCKOI'O ABMXKCHUA

PaBHOMEpPHOE ITPAMONIMHENHOE
JBUKECHUE

HepaBHoMepHOE npsIMOIIMHEHHOE
nBukeHue. CpeHssi U MTHOBEHHAs
CKOPOCTb

[IpssMONMHENHOE PaBHOYCKOPEHHOE
JIBHKEHUE. Y CKOPEHUE

CKopocTh IPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBU)KCHUSI.
I'paduk ckopoctu

JlaGopatopHas pabora "Onpeznenenue
YCKOPEHUs Tela Mpu
PaBHOYCKOPEHHOM JIBU)KEHUU 110
HAKJIOHHOM IUIOCKOCTH"

CBoOonnoe nmageHue ten. OnbITh
Tanmunes

PaBHOMEpHOE NBUXKEHUE 110
okpy»kHocTH. Ilepron u gacrora




oOparenus. JIluneiHas u yrinosas

CKOpPOCTH

10 [{eHTpOCTpEMUTENIBHOE YCKOPEHUE

1 Ilepssiit 3axkoH HprotoHa. Bektop
CHJIBI

12 Bropoii 3akoH Herorona.
PaBHoelicTByIOIIAs cuna

13 Tperuii 3akoH HeroToHA.
Cynepno3uuust Cui

14 Pemrenue 3aga4 Ha npuMeHeHUE
3aK0HOB Hpr0TOHA

15 Cuna ynpyrocrtu. 3akoH ['yka

16 Pemenue 3amgau no reme «Cuia
yOPYTOCTH

17 JlaGopartopHas pabota «OnpeneneHue
KECTKOCTHU MPYKUHBD»

18 Cuna tpenus

19 Pemtenue 3amgau no reme «Cuia
TPEHUS»

20 JlaGopatopHas pabora "Onpeznenenue
Kod(UIIMEeHTa TPEHUS CKOJIbKEHUs"
Pemenue 3anau no teme "3aKoHbI

21 Herorona. Cuna ynpyroctu. Cuna
TpeHUs"

” Cuna TsKeCcTH M 3aKOH BCEMHPHOTO

TATOTEHUS. Y CKOpeHUe CBOOOTHOTO




naacHus

23

VYpox-koH(pepenius "JBrkeHue el
BOKpPYT I'PaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuku"

24

Pemrenne 3agau mo reme "Cuta
TSDKECTHU U 3aKOH BCEMUPHOTO
TaroreHusa"

25

IlepBas kocMHuecKas CKOPOCTb.
HesecomocTs u neperpysku

26

PaBHOBecue MaTepuaibHOM TOYKHU.
AOGcomoTHO TBEPOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKPEIUIEHHONW OCBIO BPALLICHHUSL.
MowmeHnT cunsl. LleHTp TsKRECTH

27

PaBHOBecue MaTepuabHOM TOYKHU.
AOGcomoTHO TBEPOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKPEIUIEHHONW OCBIO BPALLICHHUSL.
MowmeHnT cunsl. LleHTp TsKECTH

28

Pemenue 3amau no reme "MoMeEHT
cwibl. LleHTp TspKecTH"

29

[ToaroTroBka K KOHTPOJILHOW paboTe 1Mo
TeMe "MexaHUYeCKOEe ABUKEHUE.
Bzaumoneiictsue ten"

30

KonrpomnsHas pabora o teme
"MexaHU4eCcKOe IBHKEHUE.
Bzaumoneiictsue ten"

31

Nmnynbe Tena. UMmyisc cuiibl. 3aKoH




COXPAaHEHUS UMITYJIbCaA. YIIPYroe U
HEyIPYroe B3auMOIECHCTBUE

Permtenne 3agau mo teMme "3aKkoH

32
COXpaHeHus umiIryibca'

1 VYpoxk-koHpepenus "PeakTuBHOE
JBUKEHUE B IPUPOJE U TEXHUKE"

34 Mexanndeckasi paboTa U MOIIHOCTb

35 PaboTa cuitbl TSDKECTH, CHITBI
YIPYTOCTH U CUJIBI TPEHUS
JlaGopartopHas pabota «OnpeneneHue

36 paloThI CUJIBI TPEHHS TIPH
PaBHOMEPHOM JBM)KEHUH TeJa MO
TOPU30HTAIBHOW TOBEPXHOCTH

37 CBs3b 3HEprUH U PabOTHI.
IloTenumanpHas dSHEprus

18 Kunernueckas sneprust. Teopema o
KMHETUYECKOU SHEPruu

39 3aKOH COXpaHEHHUs SHEPTUU B
MEXaHUKe

40 JlaGopatopHas pabota «3yuenue
3aKOHA COXPAaHEHHS SHEPTHID)

A1 KonebarenbHoe IBMKEHUE U €r0
XapaKTePUCTUKH

4 3aryxaromue KoixeOaHusl.
Brinyxnennsie konebanus. Pezonanc

y
43 MareMaTH4eCKUil U TPy KUHHBII

MasATHUKH




44

VYpok-uccinenoBanue «3aBUCUMOCTb
neproja KouebaHu OT KECTKOCTH
MPY>KUHBL 1 MAcCHL Ipy3a»

45

IIpespamienue sHEprun pu
MEXAaHUYECKUX KOIECOaHUIX

46

JlaGopartopHas pabota «OnpeneneHue
Y4acTOThI U IeproJia KojaeOaHHi
NPY>KMHHOTO MasiTHUKA»

47

JlaGopatopnas pabota «IIpoBepka
HE3aBUCUMOCTH MepHo/ia Koebanuit
rpy3a, MOJBEIICHHOr0 K HUTH, OT
MAacchl Tpy3a»

48

Mexaunueckue BoaHbl. CBOWCTBA
MEXaHMYECKUX BOJIH. [IpoonbHbIE 1
MOIEPEYHBIE BOJIHBI

49

VYpox-koH(pepenius "MexaHnuecKue
BOJIHBI B TBEPJIOM TEJE.
Celicmuyeckue BOJIHBI"

50

3Byk. PacnipocTpanenue u orpaxeHue
3BYyKa

51

Ypoxk-uccrnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'pomMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pEe30HaHC

53

Ypoxk-koHpepeHuus "YIbTpa3ByK U
uH(Pa3BYK B IPUPOJE U TEXHHUKE"

54

[ToaroTroBka K KOHTPOILHON paboTe MO




TeMe "3aKOHbI COXPaHEHHSI.
MexaHuueckue Kojae0aHus U BOJIHBL"

55

KonrpomnbHas pabora o teme
"3akoHbI coXpaHeHus. MexaHuueckue
KoJIeOaHUsI U BOJTHBI"

56

DNEKTPOMarHuTHOE MOJIE.
DNEKTPOMarHUTHBIE BOJHBI

57

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

58

Ypoxk-koHpepennus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonbs3oBaHue 37€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

59

VYpoxk-uccinenosanue "M3yuenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBbI0 MOOMIIBHOTO TenedoHa"

60

Pemenune 3aa4 Ha OIMPCACIICHUC
YaCTOTHI U JJINHBI BHCKTpOMaFHHTHOﬁ
BOJIHBI

61

DneKTpoMarHuTHasl IpUpoja CBETA.
CkopocTth cBeta. BomHoBBIE CBOliCTBa
cBeTa

62

Hcrounuku ceera. [Ipsmonunennoe
pacnpocTpaHeHUE CBeTa. 3aTMEHUs
Counnua u Jlynsl

63

3aKOH OTpa)X€HUs CBETA. 3epKaja.
Pemrenue 3aga4 Ha npuMeHeHUE
3aKOHA OTPAXKEHMsI CBETA

64

[Ipenomiienue cBera. 3akoH




MMpCIOMJIICHUSA CBCTA

IlosiHOE BHYTpEHHEE OTPaKEHHUE CBETA.

65 Hcrnons30Banue MOIHONO BHYTPEHHETO
OTpa)KEHHsI B ONTUYECKUX CBETOBOAX
JlaGoparopHas pabora "HccnenoBanue

66 3aBHCHUMOCTH YTJIa MPEIIOMIICHUS
CBETOBOTO JIy4a OT yrJja ImaJieHus Ha
rpaHuue "Bo3yX-cTexsio""
Ypoxk-koHpepennus "Mcnons3oBanue

67 MOJTHOT'O BHYTPEHHETO OTPAXKECHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS CBS3b"

68 JInn3zel. Onruyeckas cuiia JIMH3BI

69 [TocTpoenne n3o0paskeHui B TMH3aX
JlaGopatopHas pabora "Onpeznenenue

70 (hOKYCHOTO PacCTOSTHUS ¥ ONTHYECKOMN
CHJIBI coOMparoniei TMH3b1"

71 VYpoxk-koH(pepenus "OnTuyeckue
JIMH30BbIE TPHUOOPHI"

72 I'na3 xak ontuueckasi cuctema. 3peHue

7 VYpoxk-konpepenius "JledekTor
3penus. Kak coxpanuts 3penue"
Paznoxenne 6e0ro cBETa B CIEKTP.

74 OneiTel HetoToHa. Crnoxenue

CIICKTpPAJIbHBIX IBECTOB. I[I/ICHepCI/IH
CBCTa




JlaGopatophas pabota "OnbITH IO
Pa3oXEeHUIo OEJI0ro CBETa B CHEKTP U

75 BOCIIPUATHIO LIBETA IIPEAMETOB IIPU UX
HaOJI0IEHUH Yepe3 LIBETOBHIE
¢bunbTphr"

VYpok-npakTukym "BonHoBbIe

76 CBOICTBa CBETA: JUCIEPCHS,
uHTepepeHiys u audpaxms”
OmnbiThl Pezepdopaa u rmranerapHas

77 MOJIENb aTOMa

78 IToctynatel bopa. Mozeins aroma bopa
Hcnyckanue U NOrioueHue cBeTa

79 atoMoM. KBanTel. JIuneluaTsie
CIIEKTPBI

20 VYpok-npaktukyMm "Habmogenue
CIIEKTPOB UCITyCKaHUs"

81 PagnoakTHBHOCTE U €€ BUIIBI

%) Crpoenue atoMHoro siapa. HykinonHas
MOJIETb

23 PagnoaxkTuBHBIE TPEBpAIICHUS.
N3otomnsr

%4 Pewrenue 3anau o reme:
"PanunoakTuBHBIE NpeBpaleHus"

85 Ilepuon nonypacnana
VYpox-koH(pepenus "PaanoakTuBHbIE

86 W3JIy4YEHUs B IPUPOJIE, MEIUIMHE,

TexHuke"




87

SAnepHbie peakuu. 3aKOHBI
COXpaHEHUSs 3apsAI0BOTO U MaCCOBOTO
qucen

88

DHeprusi CBsI3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

&9

Pemenue 3agau no reme "Anepubie
peakuun"

90

Peaknuu cuHTE3a U 1eneHus Sep.
Ncrounuku sHeprun CosHua v 3BE371

91

Ypoxk-koHpepennus "AnepHas
sHepreTuka. JlencrBus
PaINOAKTUBHBIX U3TyUYEHUM HA KUBbBIE
OpraHu3msl"

92

[ToaroTroBka K KOHTPOJILHOW paboTe MO
TeMe "DIIEKTPOMAarHuTHOE IOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBbIC ssBieHus"

93

KonrpomnbHas pabora o teme
"DneKTpOMarHuTHOE IOJIE.
DNeKTPOMarHUTHbIEC BOJIHBI.
KBanToBble siBneHus"

94

[ToBTOpenue, o6o0IIEeHNE.
JlaGopatopHbie pabOThI 1O Kypcy
"B3aumoneiictaue Ten"

95

[ToBTOpenue, o6o0menue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teme "TeroBble mporecch”

96

[ToBTOpenue, o6o0menue. Pemenne




pacyeTHBIX M KaYECTBEHHBIX 3aja4 110
teme "KIIJ] TemmoBeix nBurarencii”

[ToBTOpenue, o6o0menue. Pemenne
97 pPacyeTHBIX M KaUECTBEHHBIX 3a/1a4 I10
teMe "KIIJ[ anekTpoycraHOBOK"

[ToBTOpenue, o6o0IIEHNE.
98 JlaGopatopHbie pabOTHI 1O Kypcy
"CBeTOBbIE SIBICHUS"

[ToBTOpenue, 06o0menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHbI
COXpaHEHUs B MEXaHUKe"

[ToBTOpenue, o6o6menue. Pabota ¢
100 Tekcramu 1o teMe "Koebanus u
BOJTHBI"

[ToBTOpenue, 06o0menue. Padora ¢
101 TekcTaMmu 110 Teme "CBEeTOBBIE
SIBJIEHUS"

[ToBTOpenue, o6o6menue. Pabota ¢
102 TekcTaMH 110 TeMe "KBanToBas u

sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






