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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsA
COCTaBJIEHa Ha OCHOBE TMOJIOXKEHUI U TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI, MIPEACTABICHHBIX B
dIr'oC 000, a Takxke c¢ yuérom denepanpHOl paboueld MPOrpaMMbI
BociuTanus U KoHnenuu npenoaaBanus yaeOHOro npeamera «Dus3nkay.

Copepxanue mporpamMmbl MO (PU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON IPAMOTHOCTH OOYYArOIIMXCS U OPraHU3alUI0 U3yYEHUs
(GU3MKN Ha NeATeIHbHOCTHOW OCHOBE. B mporpamme mo (hM3HWKe yIHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro npeaMera B peanmzanuu tpedoBanuii ®I'OC OO0 k
MUIAHUPYEMBbIM JIMYHOCTHBIM W METalpeaMETHBIM pe3ysibTaTaM OOy4eHHs, a
TaK)K€ MEXIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB HA
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[IporpaMmma 10 (U3KMKE YCTAaHABIMBACT paclpeneicHrne Yy4eOHOTO
MaTepuaiga Mo rojaM oOydeHus (IO KiaccaM), MpeaaraeT MPUMEPHYIO
MOCIIEIOBATEILHOCTh HM3yY€HUsI TEM, OCHOBAHHYI0 Ha JIOTHKE pPa3BUTHS
MPEIMETHOTO COIEPKaHUA U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYCCKOU
MIOMOIIIH YYUTENIO B CO3JITaHUHU pab0oUeil MporpaMmbl 0 y4eOHOMY MTPEAMETY.

@dwusuka SABIAETCSA CHUCTEMOOOPA3YIONUM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX TPEAMETOB, TOCKOIbKY (U3NYECKHE 3aKOHBI JIe)KaT B OCHOBE
MPOLIECCOB U SIBJICHWM, HM3ydyaeMbIX XHUMHEH, OuOJIOTHEed, aCTPOHOMHUEH U
¢dusnueckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyUHYIO KapTHHY
MHUpa, TPEAOCTaBIsIET HauOoJiee SICHbIE OO0pa3Ibl MPUMEHEHHsS HAYYHOTO
METO/Ia TIO3HAHUS, TO €CTh CITOCO0a MOYISHHS JOCTOBEPHBIX 3HAHUH O MUpE.

Opna w3 THaBHBIX 33/1a4 (U3UYECKOTO 00pa30BaHUS B CTPYKTYpE OOIIETO
oOpa3oBaHMs COCTOUT B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTU U
MHTEpeca K HayKe Y 00y4Jaronuxcs.

Wzydyenne Qusukn Ha 0a30BOM YpOBHE TMPEAINONIAracT OBJAJCHHE
CJIeTYFOIIUMHU KOMIIETEHTHOCTSIMH, XapaKkTepHU3yIOIUMHU
€CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

Hay4YHO OOBSICHSTH SIBIICHUS,

OLICHHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;
MHTEPIPETUPOBATHh JaHHBIC U HCIOJIH30BaTh HAYYHBIE TOKA3aTEeIbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[enn n3ydenust pu3uku Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
onpexaenensl B Konnenmuu mnpenoaaBanus y4deOHoOro mpeamera «DPusnka» B



oOpa3oBaTeNbHBIX oOpraHuzainuax Poccuiickoit ®denepainuu, pearu3yrnux
OCHOBHBIE 0011€00pa3oBaTeNibHbIE MPOTPAMMBI, YTBEPXKIEHHOW peIIeHuEM
Komnerun MunuctepcTBa npocseiienusi Poccuiickoit deaeparuu  (IpoTOKOJI
ot 3 nekadbps 2019 r. Ne ITIK-4BH).

e u3yyeHus PU3UKHU:
npUOOpEeTEHNE UHTEPECA U CTPEMIICHUSI O0YJaIOMIMXCs K HAYyYHOMY HU3YYSHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJe MO3HaHus U (GOPMUPOBAHNE
MCCJIeI0BATEIHLCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

(dhopMHUpoBaHNE HAYYHOTO MUPOBO33PEHHUSI KaK PE3YJIbTaTa U3YUEHUS] OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTATBHBIX 3aKOHOB (DM3HUKU;

dbopMHUpOBaHUE TPEACTABICHUNH O poind (GU3UKKA JJIT Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cdepax Oyayiien mpodeccnoHanbHOMI
JeSTETbHOCTH, CBSI3aHHOUN C (PU3UKOM, MMOATOTOBKA K JadbHEHIIEMY OOYICHHUIO
B 9TOM HAIpPaBJICHUU.

JlocTkeHne 3TUX LENel MporpamMmbl Mo (PU3UKEe Ha YPOBHE OCHOBHOTO
o01iero o06pa3oBaHus 00ECEYNBACTCS PEMICHUEM CIICTYIONINX 3a1a4:
npuoOpeTeHre 3HaHUI O JIUCKPETHOM CTPOEHUU BEIIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEeHNE YMEHHUM OIUChIBATh W OOBICHATH (U3HUECKUE SIBIICHUS C
UCIOJIb30BAaHUEM TMOJIYYCHHBIX 3HAHUM;

OCBOEHHE METOOB PEIICHUS MPOCTEHIINX paCYETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM
(bu3MYeCcKuX MOJIEel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUI HAO0JII0AAaTh MPUPOJHBIE SIBIICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHble  pabOThl W DKCIEPUMEHTAJbHbIE  HCCIEAOBAHUS  C
HCIIOJIh30BAaHUEM U3MEPUTEIIBHBIX PUOOPOB;

ocBoeHHE MPUEMOB paboThl ¢ uHPoOpManUell (QUINIECKOro COAEpIKAHUS,
BKJIFOYas WH(OpPMAIMI0O O COBPEMEHHBIX JOCTIKEHUAX (H3WKHM, aHAIHM3 U
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIUY;

3HAKOMCTBO CO cdepamu Tpo]ecCHOHATBLHON ACATENHHOCTH, CBS3aHHBIMHU C
(U3UKON, U COBPEMECHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha JTOCTHKEHUSIX
(bU3MYECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIM YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus oTBoauTCS 238 wacoB: B 7 Kitacce — 68 4acoB (2 yaca B HEJIEIO), B
8 kmacce — 68 yacoB (2 yaca B Heaenmo), B 9 kimacce — 102 yaca (3 yaca B
HEJIEITIO).



[Ipennaraemplii B mporpamMme o (Gpu3MKe NepedeHb Jad0opaTopHbIX padoT
M OIBITOB HOCUT PEKOMEHJATEIbHBIN XapakTep, y4YWUTEIh [EJIacT BBIOOD
npoBe/ieHUs] J1abOpaTOpHBIX padOT M OMNBITOB C YYETOM MHAWBHUAYAJIbHBIX
O0COOEHHOCTEN  O0y4arolMXcs, CHOUCKAa HKCIEPUMEHTANbHBIX  3aJIaHUM,
npeajaraeMbiX B paMKax OCHOBHOT'O TOCYJJapPCTBEHHOTO K3aMeHa 1o (hUu3mkKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKIIET0 MUPA.

®usuka — Hayka o0 npupoze. SBneHus npuponsl. Puznueckue SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, DJIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

dusznyeckue BeanuuHbl. M3mepenne ¢uznueckux BeanunH. Pusznyeckue
npubopsl. [lorpemHocts u3mMepennii. MexayHapoaHasi cuicTeMa eJIMHULL.

Kak ¢usuka u [pyrue ecrecTBEHHbIE HAyKH U3Yy4aloT MPUPOLY.
EcTtecTBeHHO-Hay4YHBI METO/ MO3HAHMS: HAOIIOJEHUE, TOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIABW)KEHUE THUIIOTE3, OKCIEPUMEHT IO NPOBEPKE THUIIOTES,
oObsicHeHHe HabmonaeMoro siBiaeHus. OnucaHue QU3NYECKUX SBJICHUM C
IIOMOIIBIO MOJIEJIEN.

Jlemoncmpayuu.

MexaHnueckue, TEII0BbIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJIICHHUS.
duznueckre MpuOOPHI M MPOIEAYpPa MPSIMBIX U3MEPECHHUI aHAJOTOBHIM M
(GPOBBIM TPUOOPOM.

Jlabopamopnuie padomut u onvimot.

Onpenenenue 1eHbI ASIEHUS LIKAbl U3MEPUTEILHOTO NpUoopa.

HN3mepenue paccTossHui.

N3mepenne 06bEMa KUIKOCTH U TBEPIOTO TeA.

Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenne temnepaTypbl IIPU MMOMOIIU KUAKOCTHOIO TEPMOMETPA U AaTUUKA
TeMIepaTyphbl.

IIpoBeneHne wccienoBaHUSA IO IPOBEPKE THUIIOTE3Bl: JAJBHOCTH IIOJIETA
[IapuKa, MyIIeHHOTO TOPU30HTAJIBHO, TEM OOJIbIIE, YeM OO0JIbIlIE BBICOTA ITYCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeACHUS O CTPOCHHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, HMX pa3mepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue uactull BemiecTBa. CBA3b CKOPOCTU JBWKEHUS YACTHI] C
temnepaTypoil. bpoyHnoBckoe aBwkenue, nuddysus. Bzaumoaeicteue 4acTuiy
BEILIECTBA: IPUTSKEHNUE U OTTAJIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHHUE TAa30B, JXKUIKOCTEH U
TBEPABIX (KPUCTALTNYECKUX) Tel. B3auMOCBA3b MEXK 1y CBOMICTBAMU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U MX ATOMHO-MOJIEKYJISIPHBIM CTPOEHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

Jlemoncmpayuu.



Habnronenue OpoyHOBCKOTO IBUKEHHUS.

Ha6nronenue nuddyszun.

HaGnronenue sBieHuid, OOBSCHSAIOMMXCA MPUTSHKEHUEM WIM OTTAJIKUBaAaHUEM
YacCTHUIl BEIIECTBA.

Jlabopamopnuie pabomot u onvimot.

OreHnka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIOJIb30BaHUEM doTorpaduii).
OnbIThl 10 HAOIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITh IO 0OHAPYKEHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TPUTSKCHHUS.

Pa3nen 3. /IBukeHune u B3auMoOieiicTBHE TeJl.

Mexannueckoe aBuxkeHUE. PaBHOMepHOE M HEPAaBHOMEPHOE JABUKEHHE.
Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SIBneHne MHEpUUU. 3aKOH MHEpUMU. B3anmonencTBrue Ten KaKk NpUYMHA
M3MEHEHHSI CKOPOCTH [IBMKEHHUs Tell. Macca Kak Mepa WHEpPTHOCTU Tela.
[InoTHOCTH BemecTBa. CBsI3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BbEMa BelecTBa.

Cuita Kak XxapakTepucTuka B3auMozeicTus tena. Cuiia ynpyroctTy U 3aKOH
I'yka. 3mMepeHne cuibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJIa
Tsokectd. Cuna TSDKECTM Ha Jpyrux IuiaHerax. Bec Tema. HeecomocTs.
CioxxeHue cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOnEMCTBYIOIIAs CUJL.
Cuna tpeHus. TpeHHe CKONBXKEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHM4ecKoro ABM>KEHUS Tela.

N3mepenne cKopocTy NpsIMOTMHENHOTO JBUKEHHUS.
HaGnronenue sBneHust HHEPIUH.

Ha6nronenue u3aMeHeHust CKOpOCTH ITPU B3aUMOICHCTBUU TEIL.
CpaBHeHHE Macc N0 B3aUMOJECHCTBUIO TEN.

CrnoxeHue CuJjl, HapaBJIEHHBIX IO OAHOW MPSAMOM.

Jlabopamopnwie pabomul u onvimeot.

OnpeneneHrue CKOPOCTH PABHOMEPHOTO JBUXKEHHUS (IIapUKa B KUIKOCTH,

MOJICIIN AIEKTPUIECKOTO aBTOMOOUJIS U TaK Jajee).

Onpenenenue cpeaHed CKOPOCTH CKOJIbXKEHUs Opycka WIM IIapuka Io
HAKJIOHHOU TIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPIOTO TENA.

OnbITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh  pacTsikeHus  (Iedopmarium)
MPY>KUHBI OT MPUII0KEHHON CUIIBL.



OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca
TEJIa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEN U ra3os.

HaBnenne. CrocoObl yMEHBITICHUS M YBEIWYCHUs NaBicHus. JlaBieHue
raza. 3aBHCHMOCTh JaBJCHHUS ra3a OT 00béma, Temmeparypsl. llepemaua
JABJICHUS] TBEPABIMH TEIaMH, >KUIAKOCTAMU M razamu. 3akoH Ilackans.
[TneBMaTHUecKue MalIMHbL. 3aBUCUMOCTh JIaBJICHUS KUJKOCTH OT TIIyOWHBI.
I'unpocratuueckuit mnapaaokc. CooOmaromuecs cocyabl. ['uapaBnuyeckue
MEXAHU3MBI.

AtMmocdepa 3emiin u atmocdepHoe naBieHue. [IpuunHbI CylecTBOBaHUS
BO3aylHOM o6onouku 3emin. OnbiT Toppuyennu. M3mepenne arMochepHoro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpHOTO JaBICHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! asst u3mMepenust arMoc(hepHoro AaBaeHUS.

JlelicTBue KUIAKOCTM UM Trasa Ha NOIPY)KEHHOE B HHUX TeJoO.
BoitankuBatomas (apxumeznoBa) cuia. 3akoH Apxumena. IlnaBanuwe Ten.
Bosnyxomnnasanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIEPATYPHI.

IIepenaua naBiieHUs KUIKOCTHIO U Fa30M.

CooOmaromuecs Cocysl.

I'mppaBnuyeckunii mpecc.

[IposiBneHue nericTBrsi aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CHUJIbI OT 00BEMa MOTPYyKEHHON YacTH Tejla U
NJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miuaBaHusl TeN: IUIABAHWE WA IOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOUIEHHS TIJIOTHOCTEN TeNa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimot.

HccnepoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOrpyKEHHOU B
KHUJIKOCTh YaCTH TeNa.

OnpeneneHre BBITAIKUBAIOIIEH CUJIbL, AEHCTBYIONIEH HA TEJI0, NOTPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIEH CHIIbI, JEHUCTBYIOIIEH Ha TEJIO B
XKHUJIKOCTH, OT MACCHI TeNa.

OnbITel,  IEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIECH  CHJIBI,
JCHCTBYIOIIEH Ha TENO B KHUAKOCTH, OT 00bEMa MOrpYyXEHHOH B KUAKOCTD
YacTHU TeJa U OT IUIOTHOCTH JKUJIKOCTH.



KoHcTpynpoBaHnue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U ONPEIECICHUE €€
IPYy30I0ABEMHOCTH.

Paspnen 5. PaGora u MoHOCTB. JHEprus.

Mexannyeckasi pabota. MOIIHOCTb.

IIpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IJIOCKOCTh. IIpaBuio
paBHOBecHs pbluara. [IpuMeHeHnue npaBuiia paBHOBECHUS pbluara K OJIOKY.
«3onoroe mnpaswio» MexaHuku. KIIJI npocteix wmexanusmoB. Ilpocteie
MEXAHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass sHeprus. KuHernueckas M NOTEHLMAIbHAs SHEPTUS.
IIpeBpamienye OHOrO BHMJAA MEXAaHWYECKOM DSHEPrMM B JIpYrol. 3akoH
COXPaHEHUS DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomut u onvimot.
Omnpenenenne pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHHUHU TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.
HccenenoBanue yCcioBHi paBHOBECHUS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3yuyeHune 3aK0Ha COXpaHEHUSI MEXAHUYECKOU DHEPTUN.
8 KUIACC

Pa3znen 6. Tens1oBbIe SIBJICHHS.

OCHOBHbBIE TIOJIOKEHUSI MOJEKYISIPHO--KUHETUUECKON TEOPUU CTPOEHUS
BelecTBa. Macca u pa3mMepsl aTOMOB M MOJIEKYJI. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPHH.

Mogenu TBEPAOro, XKUIKOTO U Ta3000pa3HOTO COCTOSIHUM BeEIECTBA.
Kpucrannmuueckue n amopdHusie Tena. OObsICHEHHE CBOMCTB ra3oB, KHIKOCTEH
U TBEPHBIX TEJI HA OCHOBE IMOJIOKEHUN MOJEKYJIAPHO--KHHETUYECKON TEOPHH.
CmaumBaHKe U KamWUISIPHBIE siBJICHUS. TemnoBoe paclliupeHue U C:KaTue.

Temneparypa. CBsi3b TeMHOepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS
yactull. BHyTpeHnHsss 3Heprus. CriocoObl M3MEHEHHUS BHYTPEHHEW HSHEpPIruu:
Terionepegadya W COBEpIICHHE  PaboTHI. Buner  Tenmonepenauu:
TETIONPOBOAHOCTb, KOHBEKIIUS, U3TyUYCHUE.

KomnuecTBo TemioThl. Y AeabHast TEINIOEMKOCTE BellecTBa. Tenn1oo0MeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHWE TeIuioBoro OanaHca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAEIbHAs TEIUIOTA IUIABJICHHUS.
ITapoobOpa3oBanue u koHjaeHcamus. Mcnapenue. Kunenue. Y enpHas Temiora



napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUMIEHUS] OT aTMOC(HEPHOTO
JTABJICHUSL.
BnaxxHocTh BO3ayXa.
DHeprus TOIJIUBA. Y IeJbHas TeIIOTa CTOPAHUSL.
[Tpunuumner pabotsl TeruioBeix Aurareneit KIIJ temmoBoro nBuratens.
TennoBble ABUTATENM U 3aIIUTA OKPYKAIOLIEH CPEIBI.
3aKOH COXpaHEHUS U MPEBPALIEHUS SHEPTUU B TEMJIOBBIX MTPOLIECCAX.
Jlemoncmpayuu.
Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.
Ha6nronenue nuddyszun.
Ha6nronenue siBjeHni cMaurMBaHUs U KAMWUISIPHBIX SIBICHU.
HaGnronenue TermioBoro pacmpeHust Tedl.
N3menenne paBiaeHWs ra3a Npu H3MEHEHHH O0BbEMa W HArpeBaHUM WA
OXJIAXKJICHUH.
[IpaBuna usmepeHus TEMIIEPATYPHI.
Buas! Temonepenaymn.
OxJtakieHue Mpu COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiiieHud pabOThl BHEIIHUMHU CUJIaMHU.
CpaBHeHUE TEIUIOEMKOCTEN pa3IuYHBIX BEIIECTB.
Hab6nronenue kuneHus.
Ha6nronenue nocTostHCTBa TEMIIEPATYPBI MIPU TIJIABJICHUU.
Mopenu TeIIOBBIX IBUTAaTEIICH.
Jlabopamopnwie pabomul u onvimeot.
OnbIThl IO OOHAPYXKEHUIO AEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOW COJIM MJIM caxapa.
OnbITHI TT0 HAOIIOIEHUTO TETIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeJl.
Onpenenenre AaBiIeHUs Bo3AyxXa B OAJJIOHE INPHUIIA.
OnBITHI, TEMOHCTPUPYIONTNE 3aBUCUMOCTD JIABJICHHS BO3IyXa OT €ro o0héMa u
HarpeBaHUs WU OXJIAXKCHUS.
[IpoBepka runore3sbl AMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA AKUJKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIIepaTyphl.
HaGnronenue w3MeHeHWsT BHYTpPEHHEH OJHEpPrud Tela B PE3ysbTare
TEeIJIonepeayl U padoThl BHEITHUX CHJL.
HccnepoBanue siBiaeHUs TEIOOOMEHA MPU CMENIMBAHUU XOJOIHON U ropsiuen
BOJIbI.
Onpenenenre KOJUYECTBA TEIJIOTHI, OJYYEHHOTO BOJON MpU TEIJI000OMEHE ¢
HarpeThiM METAJUIMYECKUM LIUIUHAPOM.



Onpenenenne yieapHON TEINIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO31yXa.
Onpenenenne y1eapHOM TEIIOTHI IUIABICHUS JIBIA.

Paznen 7. DuekTpuyeckre U MATHUTHbIE SIBJICHUS.

Onextpuzanus Ten. JBa poaa snekTpUUecKuX 3apsaoB. B3aummonelicTBue
3apsokeHHbIX Ted. 3akoH KynoHa (3aBUCMMOCTb CHIIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMUUHBI 3aPsII0B U PACCTOSIHUSA MEXAY TEJIaMu).

Onextpuyeckoe noje. Hanpsx€HHOCTh 3nexkTpudeckoro nois. IlpuHuoun
CYTNEPIIO3HULINH dJEKTPUUECKUX MMOJIEH (HA KAYECTBEHHOM YPOBHE).

Hocurenu »nekTpuYecKuX 3apsaoB. OJIEMEHTAPHBIM  AJIEKTPUYECKUI
3apan. Crpoenune aroma. IIpOBOJHHMKM M AMDIIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.

ONEeKTPpUYECKAA TOK. YCJIOBHUS CYIIECTBOBAHMS JIIEKTPUUYECKOIO TOKA.
NcTouyHrKU MOCTOSSHHOTO TOKa. JIEHCTBUSI JIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUYECKUI TOK B HKUIKOCTSIX U Ta3ax.

Onektpuueckass 1nenb. Cuina ToKa. OIEKTPUYECKOE HAaIpsKEHHE.
ComnpoTuBIIeHHE MPOBOJHUKA. Y IETBHOE CONPOTHBICHHE BEIIECTBA. 3aKOH
Oma i ywactka nenu. I[lociemoBarenbHOE M NapajLIebHOE COEAUHEHUE
IIPOBOJTHUKOB.

PaGota u MomHOCTH 3JeKTpUUecKoro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUuecKue e W TOTPeOUTENH JIEKTPUUYECKOM HHEPruu B OBITY.
Kopotkoe 3ambikanue.

IlocTostHHBIE ~MarHuUTHL. B3auMonelHCTBHE IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. MarHuTHoe mosie 3eMiId M €ro 3Ha4eHWe Ui KU3HU Ha
3emsie. OnbIT OpcTena. MarHuTHOE Mose JIEKTpUUecKoro Toka. [IpuMeHnenue
ANIEKTPOMATrHUTOB B TE€XHUKE. JIeHICTBHE MAarHUTHOrO IOJS Ha IMPOBOJHUK C
TOKOM. DneKTpoABUraTellb IIOCTOSIHHOTO TOKA. Hcnons3oBanue
AJIEKTPOJBUATATEIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnies. SBieHUE HIEKTPOMArHUTHOM WHAYKUMHU. IIpaBuiio
Jlenna. DnextporeHeparop. CrnocoObl MOMy4YeHHs] SICKTPHUUECKONW HHEPrHH.
DJeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTUH.

Jemoncmpayuu.

DneKTpU3alus Tell.

JIBa pojia 3JIEKTPUYECKUX 3aPSA0B U B3aMMOICHCTBHE 3apsKEHHBIX TEJ.
Y CTpOMCTBO U AEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKast HHIyKIIHSL.

3aKOH COXPAHEHHMS DJEKTPUUECKUX 3aPsI/I0B.



[IpoBOIHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO ITOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIlencTBUs NEKTPUUECKOTO TOKA.
DIIEKTPUYECKUM TOK B dKUJKOCTH.
["a30BbIH pa3psa.
N3mepenune CHItbl TOKa aMIIEpMETPOM.
N3mepeHne 2neKTpuYecKoro HanpsiKEHUsS. BOJIbTMETPOM.
Peocrar n marasuH COIpOTUBIIEHUN.
B3auMoericTBrE NOCTOSTHHBIX MAarHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS MOJIOCOB MarHUTa.
MoennpoBaHre€ MAarHUTHBIX ITOJIEW MOCTOSIHHBIX MArHUTOB.
OnbIT OpcTena.
MarnutHoe 1osje Toka. JJIeKTPOMarHur.
JlelicTBE MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue ABiIeHUS 2JIIEKTPOMArHUTHON HHIYKIUU.
Oneitel @apagnes.
3aBUCHUMOCTh  HANpPABJIEHUS HWHIAYKIHUOHHOTO TOKAa OT YCJIOBUHA  €ro
BO3HUKHOBEHHS.
DJIIEKTPOTreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimeot.
OnpITel 1O  HAONIOACHUIO  AJIEKTPU3ALMM  TeJl HUHIAYKUUEHW U 1pu

CONIPUKOCHOBEHUH.
HccnepoBanne  AEHCTBUSA  DJIEKTPUYECKOTO TIOJIE HA MPOBOJAHHUKU U
JIUBJIEKTPUKH.

COopka 1 mpoBepka pabOTHI IIEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.
W3mepeHue v peryupoBaHie CUIIbI TOKA.

W3MepeHue u perympoBaHne HAITPSDKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, MIYHIETO 4Yepe3 pe3ucTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

OnbBITHI, TEMOHCTPUPYIONIUE 3aBUCHMOCTD JICKTPUICCKOTO COMPOTHUBIICHUS
MIPOBOIHKKA OT €T'0 JUTHHBI, ILTOIIA I ITONIEPEYHOr0 CEUCHHS U MaTepraa.
[TpoBepka mpaBWiia CJIOKEHUS HANPSHKCHUH TPH  [OCIEIOBATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa JUIsi CHJIBI TOKA TIPH MApaUICILHOM COCTUHCHHUU
PE3UCTOPOB.

OnpenencHue pabOThI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.



OnpeneneHrne MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTM CUJIBI TOKAa, MAYLIErO0 4Yepe3 JaMIIO4YKy, OT
HANPSOKEHUS HA HEW.
Onpenenenune KIIJ] HarpeBarens.
HccnenoBanre MarHuTHOTO B3aUMOJECMCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB NPH WX OOBCIMHEHUH U
pa3ieiIeHNH.
Hccnenoanue neiCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBUS KATYLIKHU C
TOKOM Y MarHuTa OT CHJIBI TOKA U HAIPABJIEHHS TOKA B KaTYIIKE.
N3ydenue neiicTBUs MArHUTHOTO MOJI HA TPOBOAHUK C TOKOM.
KouncTtpyupoBanue u nusydenue paboThl JJIEKTPOIBUTATEIS.
N3mepenue KII/] anexTpoaBuraTenbHOM YCTAaHOBKH.
OneITel 1O HUCCHENOBAaHUIO  SIBICHUS  DJIIEKTPOMArHUTHOM  WHAYKLUWHU:
UCCIIENOBAaHNE U3MEHEHUI 3HAUYCHUS U HAIIPaBJIEHUSI HHAYKIMOHHOTO TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBU>KEHUS. PaBHOMEpHOE MNPSIMOJIMHENHOE
newxkeHue. HepaBHOMepHoe mpsMonMHEHOe aABwkeHue. CpenHsas u
MTHOBEHHAsl CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBU)KEHUU.

Yckopenue. PaBHOyCKOpeHHOE mNpsMoiuHelHoe aBuxeHue. CBoOoIHOE
nagenue. Onbitel ['anuies.

PaBHOMeEpHOE ABMXKEHUE MO OKPYXKHOCTH. [leproa n yactora oOpaieHus.
JIuneiinas u yrioBasi CKOpOCTH. LIeHTpOCTpEMHUTENBHOE YCKOPEHHE.

IlepBbiii 3axkoH Herotona. Bropon 3axkoH Herootona. Tpermit 3akoH
Herorona. [IpyHIMI Cyniepno3ulun CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUSI CKOJIbXKEHUS,
CUJIA TPEHUS MTOKOsI, APYTUE BUIBI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHs. Y CKOpEHHE CBOOOIHOTO
najeHus. J[Bmxenue manet Bokpyr CoisHina. IlepBas kocMudeckas CKOPOCTb.
HeBecoMocCTh U nieperpysKu.

PaBHOoBecue MarepuanbHOM  TOYKH. AOCOMIOTHO TBEPIOE  TEIO.
PaBHOBecHe TBEPAOrO TEna C 3aKPEMIEHHOW OChHO BpalleHUs. MOMEHT CHUIIBI.
LlenTp TsKECTH.

NUmnynee Ttena. W3menenwe wumnynbca. KMMnynbc cuiibl.  3aKOH
COXpaHEHUS UMITYyJIbca. PeakTUBHOE ABMKEHHE.



Mexanuyeckass pabota ¥ MOIIHOCTb. PaboTa cui TSXKECTH, yNpyrocTu,
Tpenus. CBsa3b dHepruu U padoThl. [loTeHIManpHas SHEpPrus Tena, MOIHITOTO
HaJ TOBEPXHOCThIO 3eMu. lloTeHUManbHAs DSHEpPrusi CKATOW NPYKUHBIL.
Kunernueckas sHeprusi. Teopema 0 KHHETUYECKON SHEPrUU. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

HaGnroneHue MexaHW4YecKoro ABUKEHHUS Tejla OTHOCUTENBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHUE mNyTel W TPAGKTOPUM JBHXKEHUSI OJIHOTO M TOrO K€ Tela
OTHOCHUTENBHO PAa3HBIX TEJl OTCYETA.

N3mepenne CKopoCTH ¥ YCKOPEHUS IPSIMOJIMHENHOTO JBUKEHHUSL.
Hccnenoanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmoienne nBU>KeHUs Tena 1Mo OKPY>KHOCTH.

HaGnroneHue MexaHM4eCKUX SIBJICHHM, MPOUCXOASIIMX B CUCTEME OTCUéra
«Tenexxka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBU>)KEHUU OTHOCUTEIBLHO
KaOuHeTa PU3UKH.

3aBUCUMOCTb YCKOPEHHSI T€JIa OT MACCHI TEJIA U JEHCTBYIOLIEH HA HETO CUJIBL.
Ha6nronenue paBeHCcTBa CUIT PU B3aUMOJICUCTBUM TEll.

N3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

Ilepenaua uMirysabca mpu B3auMOAEHCTBUM TEN.

[IpeoOpazoBanus S3HEPTUM MPU B3aUMOJACHCTBUU TEJL.

CoxpaHeHne UMITYJIbCa ITPU HEYIPYTOM B3aHUMOJICHCTBUH.

CoxpaHeHre UMITyJIbCa MPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
Ha6nronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM MaJCHUH.

CoxpaHeHre MEXaHMYECKON PHEPTUM MpU ABUKEHHUH TeJla OJ JeHCTBUEM
MPY>KUHBI.

Jlabopamopnwie padbomot u onvimul.

KoncTpynpoBanue TpakTa sl pa3roHa M JaJbHEHIIEr0 PaBHOMEPHOIO
JBIXKEHUS IAPUKA WA TEJICKKHU.

Omnpenenenue cpeaHed CKOPOCTH CKONBbKEHUSI OpycKa WM JABM)KCHUS IIapuKa
10 HAKJIOHHOU TUIOCKOCTH.

Onpenenenue yCKOpEHUsI Tella IIPU  PaBHOYCKOPEHHOM JBH)KEHUHM IO
HAKJIOHHOU TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IIYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HayalbHOW CKOPOCTH.



[IpoBepka rumoTe3bl: eciv Ipu PaBHOYCKOPEHHOM ABMKEHUU 0€3 HayaabHOM
CKOPOCTH TYTH OTHOCATCS KaK psii HEUETHBIX YUCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOIBXKEHUS OT CHJIBI HOPMAJIBHOTO
JABJICHHUSL.

Omnpenenenre K03 HUIUEHTA TPEHUSI CKOTTBKCHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS PU PABHOMEPHOM JBMIKEHUU TEJa 10
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenre padoOThI CHIIBI YIPYTOCTH MPU NOIBEME IPy3a C UCIOJIb30BaHUEM
HETOABUKHOTO U TOJIBMYKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexanndeckue KoJe0aHUA U BOJIHBI.

KonebarenbHoe paBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHMIA:
[IEpUOJ, 4YacTOTa, aMIUINTyJda. MaTreMaTH4eCKMi M NPYKWHHBIA MasTHHUKMU.
[IpeBparienre 3HeprUN MpU KOJIEOATSIIBHOM JIBUKEHUMU.

3aryxatouue  kosiebaHus. BeIHyKneHHble  koneOaHus.  Pe3onaHc.
Mexannueckue BodHbBL. (CBONCTBA MEXaHMYECKUMX BOJIH. I[IpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ PpacnpOCTPaHCHMUSI.
MexaHnueckre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJHBI.

3ByK. ['poMKoCTh 3ByKa U BeicoTa ToHA. OTpakeHue 3Byka. UH(pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

HaGnronenue xonebanwii Ten moa ACHCTBUEM CHIIBI TSOKECTH W CHIIBI
YIOPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIECOAHMI 1 pe30HaHCca.

Pacnpoctpanenue npo0JibHbIX U MOMEPEYHbIX BOJIH (HA MOJIEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomul u onvimeot.

OnpeneneHre 4acTOThl U IEpUOJa KoJIeOaHUN MaTEMaTUYECKOTO MasiTHUKA.
Omnpenenenre 4acTOThl ¥ MEPUO/Ia KOJICOaHHUH MPYKUHHOTO MasTHUKA.
HccnepoBanue 3aBUCUMOCTH MEPUOIA KOJIEOAaHUHM MOIBEIIEHHOTO K HUTH Tpy3a
OT JIJTMHBI HUTHU.

HccnenoBanne 3aBHCHMOCTH MEPUOAA KOJIOAHUN TPYKUHHOTO MAasTHHUKA OT
MAacCCHhI Tpy3a.



[IpoBepka HE3aBUCUMOCTH TEpHOJIa KoJeOaHul rpy3a, MOJBEIIEHHOTO K HUTH,
OT Macchl Ipy3a.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEPUOJA KOJCOAHUN MPYXKUHHOTO
MasATHUKA OT MaccChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOAHOTO MaIeHUS.

Paznen 10. DiieKTpOMarHuTHOE MOJIE M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE MoJie.  DJIEKTPOMAarHuTHble BOJHBL.  CBolicTBa
ANEKTPOMArHuTHHIX BOJIH. [lIkana 3ieKTpoMarHUTHBIX BOJIH. Mcnonbs3oBanue
ANEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarHuTHas npupona ceera. CKopocTs cBeTa. BoaHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomul u onvimot.

W3ydyeHne CBOMCTB AJIIEKTPOMArHUTHBIX BOJH C TIOMOMIIBIO MOOMIBHOTO
tenedoHa.

Pa3ngen 11. CBeToBBIC IBJICHHS.

JlyueBas  mMogmenp  cBera. Mcrounukm — cBera.  lIpsamonunernoe
pacnipoctpanenue cBera. 3atMmenuss Connua u JlyHel. OTpakeHue CcBeTta.
[Inockoe 3epkaino. 3aKOH OTPaKEHHS CBETA.

[Ipenomnenue cBera. 3akOH MpeloMIIeHUs cBeTa. [lonmHOe BHyTpeHHee
oTpaxkeHue cBeTa. lcnosb30BaHME TMONHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAAX.

Jlunza. Xox nyuedr B naumnH3e. OnTuyeckas cucrema (oroanmnapara,
MUKpPOCKOIIa M Teseckona. ['J1a3 kak onTudeckas cucrteMa. bianm3opykocTh u
NATbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. OnbiTel HeloToHa. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(MUcnepcus ceera.

Jemoncmpayuu.

[IpssmMonMHEHOE PACIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHU B IIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xon nydyei B coOuparoliei JInH3e.

XO0JI Iy4yer B paCCENBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHUi C MOMOIIBIO JIMH3.



[Ipunuun aeiicTBus hoToanmnapara, MUKpOCKOIA U TEIECKOIA.
Mopens ria3sa.

Paznoxenue 6e10ro cBera B CEKTP.

[Tomryuenue 6enoro cBeTa Mpu CI0XKEHUU CBETa Pa3HbIX IIBETOB.

Jlabopamopnwie pabomul u onvimot.

HccnenoBanne 3aBUCHMOCTH YIVIa OTPAKEHHUS CBETOBOTO Jyda OT YyIJia
MaJICHUS.

N3yuenune xapakTepUCTUK U300paKeHUs MPeIMETa B IUIOCKOM 3€pKajle.
HccnenoBanne 3aBUCUMOCTH yTJIa MPEJIOMIIEHHS] CBETOBOIO Jiyda OT yrja
NaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.

[Tomy4yenune n300paxxeHut C MOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenre (OKYCHOTO pPACCTOSHUS M ONTHYECKOW CHJIBI COOMparomien
JIVH3BI.

OnbITHI 110 Pa3NOKEHUIO OETIOT0 CBETA B CHEKTP.

OnpITeIl MO BOCHPHUSTHIO 1[BETa MPEAMETOB IPU HUX HAONIIOIECHUU depes
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIC SIBJICHHS.

Omnsitel Pezepdopna v mnanerapuas mojenb aroma. Monens atoma bopa.
Hcenyckanne u noryonieHue ceera atoMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CtpoeHue
aToMHOro sapa. Hyximonnas  mogens  atoMHoro — siapa.  M3oromsl.
PannoaktuBHbIe npeBpaiienus. [lepuosa nomypacnaga aTOMHBIX I€Ep.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAacCOBOT'O YHCEIL.
DHeprus CBsi3M aTOMHBIX saep. CBsA3b Maccel U dHepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku 3neprun CostHIla U 3BE3 .

SInepnas sHepreruka. [[elicTBUS paJMOAKTUBHBIX W3JIyYEHHU Ha JKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

CrekTpbl U31y4YEHUs U MOTJIOUICHUS.

CnexTpbl pa3nuyHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Bunbcona.

Pabota cuérurika HOHU3UPYIOLIUX U3TYyUCHHI.

Perucrpanus nznydeHuss IpUpOJHbIX MUHEPAJIOB U IIPOIYKTOB.

Jlabopamopnuie padbomut u onvimot.

Haburoienne CIiomHbIX U TMHEWYaThIX CIEKTPOB U3TYUYCHUS.
HccnenoBanue TPEKOB: M3MEPEHUE PHEPTUU YACTHIII 10 TOPMO3HOMY ITYTH (110
dotorpadusm).



W3mepenue paanoakTUBHOTO (hoHa.

IToBTOpPHUTENIHLHO-00001IAO AT MOTYJTb.

[ToBTOpUTENBEHO--00001IIaIOIIIN I MOJYJb npeaHa3HaYeH TUISL
cUCTeMaTh3allMi H 00O0OIIeHHS TPEAMETHOTO COJEp)KaHWA U  OIbITa
AESITeIbHOCTH, TPUOOPETEHHOTO MPH U3YYEHUU BCETO Kypca (PU3MKH, a TaKKe
IJI1 TIOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMeHY Mo (pu3uke st
oOyuaromuxcsi, BHIOPaBIIUX ATOT yU4E€OHBIN peIMET.

[Ipy w3yyeHMH AAHHOTO MOJYJS PEATM3YIOTCS U CHCTEMAaTU3UPYIOTCS
BUJBI JICATENBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTHXKEHUE
NPEAMETHBIX W METaNpeJIMETHBIX IUIAHUPYEMbIX pe3yJabTaToB OOyueHUs,
¢dbopMHUpyeTcss eCTECTBEHHOHAYYHAs! IPaMOTHOCTh: OCBO€HUE HAYYHBIX METOJIOB
WCCJIEIOBaHUs SIBICHUM MPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
busnueckue sBICHUS, TPUMEHSSI OJyYeHHbIC 3HAHUS, pelaTh 3aJa4i, B TOM
YHcJie KaUeCTBEHHBIEC U SKCIIEPUMEHTANIbHBIE.

[TpuHIMNMaTBPHO  JESATENBHOCTHBIM — XapakTep  JaHHOTO  pasfelna
peanszyeTcs 3a CU€T TOro, YTO OOYUaIOUIUECs BBIMOIHSIIOT 33/IaHusl, B KOTOPBIX
UM TIpe/IaraeTcsi:

HAa OCHOBE IMOJYYCHHBIX 3HAHUN pACIO3HABaThb M HAYYHO OOBSCHSTH
¢dusnveckue SBICHUS B OKpYXKalollel MpUpo/ie U MOBCEIHEBHON )KU3HH;

MCIIOJIb30BaTh HAYYHbIE METOIbl MCCIIEN0BaHMS (PU3NUECKUX SBICHUH, B
TOM YHCJIE JUIsl IPOBEPKU TUIOTE3 U MOTYyYEHUSI TEOPETHUECKUX BBIBOJIOB,
OOBSICHATH HAYYHBIE OCHOBBI Han0o0JIee BaXKHBIX TOCTHKEHUIN COBPEMEHHBIX
TEXHOJIOTUH, HANpUMep, MPAKTUYECKOTO  HCIOJIB30BAaHUS  Pa3TUYHBIX
MCTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA IIPEBPAILEHUS U COXPAaHEHUs BCEX
M3BECTHBIX BUIOB YHEPTHH.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nku Ha ypOBHE OCHOBHOTO 00Iero ob6pa3oBaHus
HaIIPaBJIEHO HA JIOCTUKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynbrare wusydeHus ¢GuU3MKM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanmsi 'y oOydaromerocss OyayT chOpPMHPOBAHBI  CIEIYIONTUE
JMYHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoTHYECKOro BOCIIUTAHMSA:

— NPOSBICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
buznueckoil HayKu;

— LIEHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PUZUKOB;

2) rpaskIaHCKOr0 ¥ IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSA:

— FOTOBHOCTbH K aKTUBHOMY YYacCTHIO B 00CY>K/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHHM
buzukwy;

— OCO3HAHHME BaXXHOCTH MOPAIbHO--3THUYECKUX MPHHIMUIIOB B ACSATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIMTAHHUA:

— BOCHPUSTHE ICTETHUYECKUX KayeCTB (PU3MYECKONW HAayKH: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOrOCTU, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO TO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (U3NYECKON HAyKHM KakK MOIIHOTO HMHCTPYMEHTa
[I03HAHUSI MHUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTUM, BaXKHEWILEH COCTaBIIAIOLLEH
KYJbTYDBHI,

— pa3BUTHE Hay4YHOW JI0OO3HATEILHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeSATENbHOCTH;

S)  ¢opmMupoBaHusi  KyJbTYpHI  3J0pPOBbS H  3MOLUMOHAJIBHOIO
OJ1aronoJryyus:

— OCO3HaHUE LIEHHOCTH 0e30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BaXKHOCTH TMpaBui O€30MacHOro TIOBEJACHUS Ha
TpaHCIOPTE, HAa JOpOrax, ¢ JJCKTPUUECKUM U TEIJIOBBIM OO0OpPYIOBAaHUEM B
JOMAIIHUX YCJIOBUAX;

— c(pOpMHUPOBAHHOCTh HaBbIKa peQIeKCUU, MPU3HAHUE CBOEro MpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y APYyroro 4ejJoBeKa;

6) Tpya0BOIr0 BOCIIUTAHMS:



— AKTUBHOE YYacTHE€ B pEIICHMM MpaKTUYECKUX 3anad (B paMKax CEMBbH,
oOpa3oBaTenbHON  OpPraHW3allid, ToOpojJa, Kpas) TEXHOJOTHMYECKOW |
COLIMAJIbHOW HAIPaBJIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIE M (PU3MYECKHX
3HaHUM;

— UHTEPEC K NPAKTUYECKOMY U3yUEHUIO NPOoeCcCHil, CBA3aHHbIX C PUUKOM;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS :

— OpUEHTAalMs Ha NpUMEHEHHE (PU3MYECKUX 3HAHUW JJI1 pelleHus 3ajad B
o0JacTh OKpY)Karolled Cpeapl, IUIAHWPOBAHUS TOCTYINKOB M OIICHKH HX
BO3MOKHBIX ITOCIEACTBUAN IS OKPYKAIOILIEW CPENbL;

— OCO3HaHHUE IIOOATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOjieM M myTed HX
peuieHus;

8) amanranmu K M3MEHAWIIMMCH YCJIOBUSAM COLMAJBLHON M NPHUPOIHOU
cpeabl:

— MOTpeOHOCTh BO B3aUMOJCHCTBUM TpPHU BBHIMOJIHEHUH MCCICIOBAHUNA H
IPOEKTOB (PU3NYECKOW HAIPABIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSAM
APYTHX,

— TIIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEeSATENBHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHI, B TOM YUCIE (POPMYIUPOBATH
U7IeH, TOHITHSI, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SABIICHUSX;

— OCO3HaHue 1e(PULUUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
buzukwy;

— IUIAHMPOBAHUE CBOErO pPa3BUTUS B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

— CTPEMJIEHUE aHAIM3UPOBATh U BBISABIATH B3aMMOCBSA3M IPUPO/IbI, 00IIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

— OLEHKa CBOMX JEHUCTBUM C Yy4YETOM BIIMSHUSA Ha OKPYKAIOUIYIO Cpeny,
BO3MO>XKHBIX TJI00ATBHBIX MTOCIIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynprare ocBoeHHS MpOrpaMMbl N0 (U3KMKE Ha YPOBHE OCHOBHOTO
obmero  oOpazoBanus y  oOywaromierocs  Oyayt  chOpMHUPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITIE MI03HABATEIIbHBIC
yHHUBEpCaJbHbIE Y4eOHbIE JCHCTBHs, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC
y4eOHbIE TEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC YICOHbIE TCUCTBUS.

Ilo3HaBaTeqbHBIC YHUBEPCAJbHbIE YUeOHbIe 1efiCTBUS



ba3oBble 1oruyeckue 1eMcTBUA:
BBISIBJISITH U XapaKTePU30BaTh CYIIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SIBJICHHI);
yYCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKAIMM, OCHOBAHMS IS
000011IeHNS ¥ CpaBHEHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHBOPEYHsSI B pacCMaTpUBAeMbIX (akTax,
JaHHBIX U HAOMIOJEHUSIX, OTHOCSAIINXCS K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH  [IPUYMHHO--CJIEICTBEHHBIE CBSI3M TPU  HM3YyUYEHUU (PUINIECKUX
SIBIIGHUH WM TIPOIECCOB, JAENaTh BBIBOABI C HCIIOJIB30BAHUEM JCTYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOYCHHUH, BBIJBUTATh THUIOTE3bl O B3aHMOCBS3SIX
(bU3HYECKUX BEITUYHH;
CaMOCTOSITENIbHO BBIOMpATh CIOCOO perieHus y4yeOHOM (u3nmveckoil 3ajadu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHUS, BHIOOP HambOOsee MOAXOAAIIErO
C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJbCcKie 1eiCTBUA:
MCTIOJb30BaTh BOMPOCHI KaK UCCIIENOBATEIbCKII HHCTPYMEHT TIO3HAHHS,
MPOBOANUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OTBIT, HECIOKHBIN
(U3UYECKUI IKCIIEPUMEHT, HEOOIBIIOE NCCAeA0BaHNE (PU3UUECKOTO SIBICHHS;
OLICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIUIO, TTOTYYECHHYIO B
XO0JI€ UCCIIEI0OBAHMS WA SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIICHHWS U BBIBOABI MO pe3yibTaTaM
MPOBEAEHHOTO HAOMIOICHNS, OTIBITA, UCCIICIOBAHUS;
IIPOTHO3UPOBATh BO3ZMOXKHOE JajbHEHIIee pa3BUTHE HU3HMUECKUX MPOIIECCOB, a
TaK)K€ BBIIBUTATH MPEANOJIOXKEHUS 00 MX pPa3BUTHH B HOBBIX YCIOBUSAX U
KOHTEKCTaXx.

Pabora ¢ nngopmanmeii:
NPUMEHATh PA3IUYHBbIE METOJbI, MHCTPYMEHTHI M 3allpOChl MPH IOUCKE W
orOope wuHpOpPMAIMM WIM JAHHBIX C YYE€TOM MPEAJIOKEHHON yueOHOU
busznueckoil 3a1auu;
aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HWHTEPNPETUPOBATH HHPOPMAIHIO
pa3INyYHBIX BUAOB U (GOPM MPE/ICTABICHHUS,
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpPMY  TMpEACTaBICHUS
MHPOPMAIIMU U WIUTIOCTPUPOBATH PEIIaeMble 3a/1a4d HECIOXKHBIMU CXEMaMH,
AuarpaMMamu, HHOW rpaduKoi U UX KOMOMHAIIMSMH.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE IeiicTBHS:
B X0/JIe 00CYXKJIeHHs Y4eOHOro MaTepuana, pe3yibTaToB JIaDOpaTOPHBIX PadoOT U
IPOEKTOB 3aJ]aBaTh BOTIPOCHI IO CYIIECTBY 00CYK/1aeMOM TeMbI U BHICKa3bIBaTh



U7ICH, HAIICJICHHBIC Ha PeIICHUE 3aJ1a4d M MOJAepKaHue OJaroeaaTeIbHOCTH
00IICHNS;

COTIOCTABIIATh CBOM CYKJICHHS C CYXICHUSMH APYTMX YYaCTHUKOB JHaiora,
0oOHapy>KHUBaTh Pa3JIMYME U CXOJCTBO MO3HUITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMChbMEHHBIX TEKCTAX;

MyOJIMYHO TPEJCTABIATh PE3YNbTAThl BBIIOJTHEHHOTO (PU3MUYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TTPOCKTA);

MOHMMAaTh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHJIWBUIYaTbHOM
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

MPUHUMATH €M COBMECTHOM JEATeTLHOCTH, OPTaHU30BBIBATh JACHCTBUA 10 €€
JTOCTIDKCHUIO: PACIPENCIIATh POJIH, OOCYKIaTh IPOIECCHl W PE3YJIbTAaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIbKHUX JIIOJICH;

BBITIOJIHATh CBOIO 4YacTh PaOOThI, JOCTUTAs KAa4eCTBEHHOTO pe3yJibTaTra II0
CBOEMY HAIPABICHUIO W KOOPJIWHUPYS CBOM JCHCTBUSA C JAPYTUMH YJICHAMHU
KOMAaH/IbI;

OIICHWBATh KA4eCTBO CBOEro BKJIaJa B OONMH MPOAYKT TIO KPUTEPHSM,
CaMOCTOSITENTEHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHUSI.

PeryisiTuBHbIE YHHBepPCAJbHbIE Yy4eOHbIe 1eiicCTBUS

Camoopranusanus:
BBISIBJISITH ITPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTyalUsX, TPEOYIOIUX IS
pereHus GU3nIeCcKnx 3HaHUM;
OPUEHTHPOBATbCS B PA3IMYHBIX  MOAXOJAaX  MPUHATUS  PELICHUH
(MHIMBUYyaTbHOE, TPUHATHE pEIIeHUs B TpyMNe, MNPUHATHE PEIICHUN
rpynmoin);
CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM peElIeHUs (PU3MUECKON 3anadu WId
[UIaHa HCCIIEOBaHUs C YYETOM HUMEIOUIMXCA PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh IIpeIjIaraéMble BApUAHThI PELLICHU;
JeNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLIHOHATBbHBI HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYallU{ U IpeUIaraTh IJIaH €€ U3MEHEHMS,
OOBSICHATH  MPUYMHBI  JOCTHKCHHUS  (HEJOCTHMXKEHHs)  Pe3yJbTaToB
JesITeIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY;
BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTb (B TOM YHUCJE B XOJ BBIIOJHEHUS
(U3MYECKOTO HCCIIEIOBAHUS UJIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHHUBILUXCS CUTYaIlHi, yCTAaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHHMBATh COOTBETCTBUE PE3ybTaTa LEIH U YCIOBUSIM;



CTaBUTh ce0si HA MECTO JIPYroro 4ejioBeKa B XOJE€ CHOopa WJIM JMCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYIrOro;

IpU3HaBaTh CBOE MpaBO HA OMIMOKY IMpHU pelieHud (U3MYEecCKUX 3ajady WUiu B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIly 00y4yenus B 7 kjacce npeMETHBIE Pe3yIbTaThl HA 0230BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUIA:
UCIOJIb30BATh MOHATHS: (PU3UUECKUE U XUMHYECKHUE SIBJICHUS, HAOII0ICHHE,
HKCIIEPUMEHT, MOJENb, THUIOTE3a, EOUHHUIBI (PU3UUYECKHX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPAOE, )KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOe JIBHXKEeHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, IPSIMOJIMHEWHOE),
TPaeKTOPHsl, paBHOJEHCTBYIOIIAs cUiia, AePopManus (ynpyras, iactTuieckas),
HEBECOMOCTbH, COOOILAIOIINECS COCYbL;
paznuuath sBiaeHUS (audQy3us, TEMIOBOE IBMKCHHME 4YacTHIl BEIIECTBa,
PaBHOMEPHOE JNBHKECHUE, HEPAaBHOMEPHOE JBH)KECHUE, UHEpLUS,
B3aUMOJICMCTBUE TEJ, PAaBHOBECHUE TBEPIABIX TEJI C 3aKPEIUIEHHOM OChIO
BpalllcHUs, Nepeaada AaBJICHUS TBEPABIMU TEJIaMH, KUAKOCTIMH M Ta3amu,
aTMoc(epHOe aBieHHe, MJIaBaHUE TeJ, MPEBPAILICHUS MEXaHUUECKON YHEPTHH )
[0 ONHWCAHUIO MX XapaKkTepHbBIX CBOMCTB M HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3nUecKoe SBICHHE;
pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3MYECKUX SBICHUM B OKPYXKAIOIIEM
MHUpE, B TOM 4HuCJIe (PU3NYECKHE SIBJICHUS B MPUPOJE: MPUMEPHI ABUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMU B JKMBOM W HEKHBOU NPUPOJE, AEHUCTBUE CHUJIBI
TpeHHs] B TMPUPOJIC U TEXHHKE, BIHUSHHUE aTMOC(EPHOTO JABICHUS HA KUBOU
OpraHu3M, IUIaBaHUE pbIO, pblYaru B Telie YesloBeKa, MPU STOM IEepPEBOIUTH
NPaKTUYECKYIO0 3ajady B Yy4eOHYIO, BBIJIETSTh CYIIECTBEHHbIE CBOMCTBA
(mpu3Hakn) HU3NYECKUX SIBICHUN;
OMHUCHIBATh HW3YYECHHBIE CBOMCTBA Tel W (U3NYECKUE SBIICHUS, HCIOJIb3Ys
¢dusznueckue BeTUUMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BPEMs, IMYyTh,
CKOpOCTb, CPEIHsAsI CKOPOCTh, CWJIA YIPYIOCTH, CHJIA TSDKECTH, BEC TEJa, CHJIA
TpeHusi, JaBiieHue (TBEPIOTO Teja, KUAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHUJIa,
MeXaHu4eckasi padoTa, MOUIHOCTb, TJIEYO CHJIbI, MOMEHT CHJIbI, KO3PPUIIUEHT
MIOJIE3HOTO JEHCTBUSA MEXAHU3MOB, KUHETHYECKAsl U MOTEHUHAJIbHAs 3HEPIus),
IpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DM3MUYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMYMUH, WX O0O3HAUYEHUS U EOUHUIBI (U3MYECKHX BEIUYHUH, HAXOIUTh
(GopMyJIbl, CBS3BIBAIOIIME AAHHYIO (DU3UYECKYIO BEJIUMYHMHY C JIPYTUMHU



BEJIMUMHAMHU, CTPOUTh TIpaQUKU HM3YUYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJINYMH;

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHUE SIBICHUS U MPOIECCHI, UCIIONb3YS
IpaBuja CIOKEHUs CUI (BAOJb OAHOW mpsmoii), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApxXuMmeza, IIpaBUJIO paBHOBECHUs pbruara (0JI0Ka), «30JI0TOE MPABHIIO»
MEXaHUKH, 3aKOH COXPaHEHUS MEXAHWYECKOW HHEPruu, NpU 3TOM JaBaTh
CJIIOBECHYIO ()OpPMYJIMPOBKY 3aKOHAa M 3alUCBhIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHHE;

OOBSCHATH (PUBNYECKUE SBJICHHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallUll IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATH
[IPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1-2 JIOrMYecKuX
miaroB ¢ omopod Ha |-2 uU3y4YEeHHBIX CBOWCTBAa (DU3MUECKHUX SIBICHUM,
(bu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacyéTHble 3a7aud B 1—2 JEHCTBHS, WUCIOJIb3Ysl 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIIMYMHBI: HAa OCHOBE aHAIM3a YCIIOBUS 3aJaud
3allUChIBaTh KpaTKOE YCJIOBUE, TOJCTABIATh (PU3NYECKUE BEJIUYUHBI B
dbopMynbl W TOPOBOAUTH  pacy€Thl, HAXOAUTh CIPABOYHBIC JIaHHBIE,
HEO0OXOUMBIE JUISl PEIIeHUs 3a/ad, OLCHUBATh PEATHUCTUYHOCTh MOJYyUYEHHOM
($u3MYECKOIl BEIMYHHBI;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIUTh MPU NOMOIIM (PU3NYECKUX
METOJIOB, B OIIMCAHUU MCCJIENOBAHMS BBIICIATH MIPOBEPSIEMOE MPEAIIOIOKECHHUE
(rumoresy), pa3inyaTh U HHTEPIPETHPOBATH MTOTYUYEHHBIN pe3yabTaT, HAXOJUTh
OLIMOKY B XOJI€ OTIBITA, /I€JaTh BEIBOJBI 110 €r0 Pe3ybTaTaM;

IPOBOJUTH OIBITHI [0 HAOJIOJEHUIO (PU3NYECKUX SIBICHUH WM (PU3NUYECKUX
CBOMCTB Tei: (OpMYyJIMpPOBaTh IIPOBEPSEMBbIE IPEAINOJI0KEHUs, COOUpPATh
YCTAaHOBKY M3 TMPEJIOKEHHOTO O0OpYIOBaHMs, 3allMChIBaTh XOJ ONbITA H
(dbopMyIIHpOBaTh BHIBOBI;

BBINOJIHATh MPsSMbIE U3MEPEHUs PACCTOSHUS, BPEMEHH, MAcChl Tena, 00bEMa,
CWJIbI U TEMIIEPATYpPhl C UCIOJIB30BAaHUEM AHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB,
3alliChIBaTh IOKa3aHUs MpUOOpOB ¢ yduy€TOM 3aJaHHOM  aOCOIHOTHOU
IIOIPEIIHOCTH U3MEPEHUH;

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKONM BEITUYHMHBI OT
ApPYrol C HCIOJIb30BAHMEM IMpPSIMBIX M3MEPEHUH (3aBUCUMOCTH IIyTH
PAaBHOMEPHO ABWXKYILEroCs TeJla OT BPEMEHU [BHMIKCHHs TENa, CWIbl TPEHUS
CKOJIbKEHUS OT Beca Tella, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIBI TPEHHMS OT IUIOIIAJA COIPUKOCHOBEHHUS TEN, CHIIbI
YOPYTOCTH OT YAJUHEHUS NPYKUHBI, BBITATKUBAIOIIEH CHJIBI OT 00BEMA
NOTPYKEHHOM YacTH Teja U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTU OT



IUIOTHOCTU Tejda, OT TJyOWHBI, HAa KOTOPYIO MOTPYKEHO TeJl0, YCJIOBHIA
IUIaBaHMsl TEJ, YCJIOBUN paBHOBECHsI pbluara M OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU YYEOHOTO HCCJIEIOBAaHMS, COOUPATh YCTAHOBKY U BBINOJIHATH
U3MEpPEHHUs, CJeAysd MpeMIoKEHHOMY IUlaHy, (UKCUPOBATh pe3yibTaThl
MOJIYYCHHOM 3aBUCUMOCTU (PU3UYECKUX BEIUYMH B BHJE MPEIJIOKEHHBIX
Tabnui ¥ rpaduKoB, 1eJaTh BHIBOABI IO Pe3yabTaTaM HCCIEAOBAHNUS;
MPOBOANTH KOCBEHHBIE U3MEpPEHUs (PU3NUYECKUX BEJIMYUH (TJIOTHOCTH BELIECTBA
AKUJAKOCTH M TBEPJIOTO TeNa, CUJIa TPEHUS CKOJIBKEHMUSI, ITaBJIEHHUE BO3/1yXa,
BBITAIKUBAIOIIAS CUJIA, ICUCTBYIONIAS. HA MOTPYXKEHHOE B JKUJIKOCTh TENO,

KOO QUIIMEHT MOJE3HOTO  JEHUCTBUS  MPOCTBIX MEXAaHM3MOB),  CJIeays
PeJIOKEHHOW MHCTPYKIMH: NP BHIIOJHEHUH M3MEPEHUI coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHHUE UCKOMOW BEJIMYMHBI,
coOJII0/1aTh MpaBUiIa TEXHUKU 0€30MaCHOCTU Mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JAMHAMOMETp, cooOLIaloMecss CocyAbl, OapoMeTp, phblyar,
ITOJIBM>KHEIN M HEIIOABYDKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTD;

XapaKTepU30BaTh MPUHIIMIBI ACHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C OMOPOM Ha WX OMHUCcaHUs (B TOM YMCIE: MOAIIMITHUKY, YCTPOUCTBO
BOJOINPOBO/IA, THAPABIMYECKUN TPECC, MAHOMETP, BBHICOTOMEp, MOPUIHEBOMN
HAcoC, apeoMEeTp), UCIOJIB3ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBIICHUUA U
HEe0OXoauMbIC (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HaXOAUTh MH(MOPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUHN B TTOBCEHEBHOM KU3HU JIJIsl 0OeCTICUeHHUSI
0€30MMacHOCTH MPHU OOpaIIeHUH C MPUOOpPaMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
COXPAHEHHUS 370POBbSI U COONIOACHHUS HOPM DKOJOTHYECKOrO MOBEICHHUS B
OKPYXaroUIen Cpee;

OCYUIECTBJISATH OTOOP UCTOYHUKOB HH(OpMaluu B IHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCSA 3HAHUN U MyTEM
CpPaBHEHUS Pa3IUYHBIX UICTOYHUKOB BBIIETSATH HH(DOPMAIUIO, KOTOPAs! SIBISETCS
MPOTUBOPEUNBOMN U MOXKET ObITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUH YYE€OHBIX 3aJaHUN HayYHO--TOMYJISPHYIO
JTUTEPATYpy (PU3MUECKOTO COJAEpKAaHUs, CIPABOYHBIE MAaTE€pPUANIbI, PECYPChHI
cetu  UurepHer, BiageTts  nNpuéMaMM  KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KpaTKUE MUCHMEHHBIE UM YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB HHPOPMAIMH (PU3NIECKOTO COACPIKAHUS, B TOM YUCIIE
nyOJUYHO JesiaTh KpaTKUE COOOLIEHUSI O pe3yJbTaTax MPOEKTOB WK y4EeOHBIX



UCCJIEIOBAHMM, IPU TOM TPAMOTHO HCIIOJIb30BaTh M3YyUYEHHbIH MOHATUUHBIN
anmnapart Kypca GU3MKH, COMPOBOKIATH BHICTYIIJICHUE MPE3CHTAIUEH;

IpU  BBINOJHEHUM YYEOHBIX TIPOEKTOB M HCCJIENOBAaHUN paclpenessTh
00513aHHOCTH B TPYyINIIE€ B COOTBETCTBUU C MOCTABICHHBIMU 33Ja4aMU, CIEAUTH
3a BBIMIOJIHEHHEM I1JIaHa JIeWCTBUM, aJ€KBATHO OLIEHUBATh COOCTBEHHBIN BKJIaJ
B JIEATENLHOCTh TPYIIbI, BBICTpaUBaTh KOMMYHUKATHUBHOE B3aMMOJICHCTBHE,
YUUTHIBAasE MHEHHE OKPYKAIOIIUX.

K xonmy obOyuenus B 8 kjiacce mpeaMeTHbIe pe3yjbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUYAIOUTUXCS YMEHHIA:
UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBUXKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIITMYECKUE U
amop(HbIe TeJa, HACHIIIEHHBIM U HEHACHIIIICHHBIHN Map, BIaKHOCTh BO3lyXa,
TEeMIepaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JIBUraTellb, 3JEMEHTapHbIN
AIIEKTPUYECKHUI 3apsil, JIEKTPUUECKOE MOJIe, TPOBOJHUKH U JUIIEKTPHKH,
MOCTOSIHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
paznuyaTh SBJICHHS (TEIJIOBOE pACIIMPEHUE M CXaTue, Terlonepeaaya,
TEIJIOBOE paBHOBECHE, CMAauMBaHWE, KANMWULIPHbIE SBICHHS, HWCHApeHue,
KOHJCHCALlUA, IUJIaBJICHHE, KpUCTau3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepenaya (TEIIONPOBOIHOCTh, KOHBEKLHUS, H3Iy4Y€HUE), SICKTPU3ALIUS
T€J, B3aUMOJICUCTBHE 3apsANIOB, JIEHUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJICHCTBUE MArHUTOB, JEWCTBHE MArHUTHOTO TIOJISI Ha
NPOBOAHUK C TOKOM, OJJICKTPOMAarHWTHasE MHIYKIUS) MO ONHMCAHUIO UX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OMNBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
(dbu3nyecKoe sIBJICHUE;
pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3MYECKUX SBICHUM B OKPYXKAIOIEM
MHUpE, B TOM uucie (uU3MyecKkue SBJICHUS B MPUPOJE: IMOBEPXHOCTHOE
HATSDKEHHE M KamWwUISIpHbIE SIBIICHUS B TMPUPOJE, KPHUCTAUIBI B TPHUPOJE,
uznyuyenue CoiHia, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHUE
poChbl, TyMaHa, WHEs, CHera, OJJIGKTPUYECKHE SABJICHHUS B armocdepe,
ANEKTPUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE MOJIE 3eMJU, Ipeiid MOoI0CoB,
pOJIb MAarHUTHOIO TIOJISL JIJIsl JKU3HU Ha 3emJie, MOJISIPHOE CUSHHE, TPU 3TOM
NEPEeBOUTh MPAKTHUYECKYI0 3a7auy B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIC
cBOMCTBa (TIpU3HAKK ) (DU3NIECKUX SIBJICHUM;
OMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel U (U3MYECKUE SIBICHHS, HUCIOJb3Ys
¢u3nuecKkue BEIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEprus, KOJUYECTBO
TEIUIOTHI, yAeNbHAasl TEIIOEMKOCTh BEILIECTBA, YJENbHAs TEIUIOTa IUIABJICHHUS,
yaenbHas TeIJIoTa MapooOpa3oBaHus, yAelbHas TEIJIoTa CrOpaHus TOIUIMBA,
KO3 (UIMEHT MOJE3HOT0 JEHCTBUS TEIJIOBOW MAalIMHBI, OTHOCUTEIbHAS



BJIQXXHOCTh BO3/YyXa, OJJIEKTPUUYECKUM 3apsill, CUJa TOKa, DJIIEKTPUUYECKOE
HaIpSDKEHUE, CONPOTHUBIICHHE MPOBOJAHUKA, YAEJIbHOE CONPOTUBIICHUE
BELIECTBA, paboTa M MOIIHOCTh DSJIEKTPUYECKOrO0 TOKa), MpPU ONUCAHUU
OpaBUIbHO TPAaKTOBaTh (DU3UYECKUNA CMBICI  HMCIHOJIb3YeMbIX BEJIUYHH,
0003HaYEHUS ¥ €AUHUIBI (PU3NYECKUX BEIMYMH, HAXOAUTh  (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYUHY C APYTUMU BEIMUYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepHU30BaTh CBOMCTBA TN, (PU3NUYECKUE SBJICHUS U MPOIIECCHI, UCIOIb3YS
OCHOBHBIE  TIOJIO)KEHUS ~ MOJIEKYJIIPHO--KMHETHYECKOW  TEOPHUH  CTPOEHUSA
BEILECTBA, MPUHLUII CYNIEPIO3ULMU TOJIEH (HA KaYECTBEHHOM YPOBHE), 3aKOH
COXpaHeHUs 3apsiia, 3akoH Oma il yyacTka 1en#, 3akoH [xoyns—JIeHia,
3aKOH COXPAHEHHUS SHEPrUH, MPH 3TOM JIaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaLi PaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISIBIISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTUYECKUX
miaroB ¢ omnopoid Ha |—2 uU3y4YEeHHBIX CBOWCTBA (DUIUUYECKUX SIBJICHUU,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniaTh pacy€THbIC 3a/aud B 2—3 JEUCTBUS, UCHOJb3Ys 3aKOHBI U (DOPMYIIbI,
CBsA3BIBarOlME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHajiu3a YCIOBUS 3aJaydd
3alMUChIBaTh KPATKOE YCIIOBHE, BBISABISATH HEAOCTATOK JAHHBIX I PELICHUS
3aJau, BBIOMPATh 3aKOHBI M (HOPMYNbI, HEOOXOAUMBIE ANl €€ pelIeHHs,
OPOBOJUTh pPAacu€Tbl M CpPaBHUBATh IMOJYYEHHOE 3HA4YeHHE (PU3MUYECKOU
BEJINYMHBI C U3BECTHBIMH JIaHHBIMU;

pacno3HaBaTh MNpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIHM (PU3HUECKHUX
METOAOB, MCIIOJNb3Yysl OIMCAHUE MCCIEAOBAHUS, BBIICIATh MPOBEPIEMOE
[IPEANOJIOKEHHE,  OLEHUBATh  MPABWIBHOCTh  MOPSAKA  MPOBEICHUS
MCCIIEI0BAHMS, 1€71aTh BBIBOJBL;

IPOBOJUTH OMBITHl MO HAOJIOACHUIO (PU3NYECKUX SIBJICHUN WU (PU3NYECKHUX
CBOMCTB Tell (KanuJUISPHbIE SIBJICHUS, 3aBUCMMOCTD JIaBJICHUS BO3JlyXa OT €ro
0o0bEMa, TemMmeparypbl, CKOPOCTH MpOLIeCCa OCTHIBAHMS W HArpeBaHUsl MpU
M3JIYYEHUH OT LIBETa M3NMydarouiel (MOorjomaroieid) ToOBEpXHOCTH, CKOPOCTh
UCIIApeHUsi BOABI OT TEMIEPATYphbl KUAKOCTH W IUIOIIAAM €€ MOBEPXHOCTH,
ANEKTpU3alMsd TE€I WU B3aUMOJCHCTBHE  DIEKTPUYECKUX 3aps/ioB,
B3aUMOJCHCTBUE IOCTOSHHBIX MArHUTOB, BU3yaJIM3allisl MArHUTHBIX IOJIEH
ITOCTOSIHHBIX MAarHWTOB, JAEHCTBUS MarHUTHOTO MOJII HA IMPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJBUTATENS MOCTOSIHHOIO TOKA):
(bopMypoBaTh MPOBEPAEMbIE MPEAIOT0KEHUS, COOUPATh YCTAHOBKY U3



PEIOKEHHOTO 000pYAOBaHUsI, ONMUCHIBATh XOJI OMbITa M (OPMYJIHUPOBATH
BBEIBOJIBI;

BBINOJIHATh MPSAMBIE HU3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOW BIIAXKHOCTHU
BO3]lyXa, CHJIBI TOKA, HAMPSHKEHUS C UCIIOJIH30BAHUEM aHAJIOTOBBIX MTPUOOPOB U
JATYUKOB (DU3NUYECKUX BEJIWYMH, CPABHUBATh PE3YJbTAThl U3MEPEHUM C YUETOM
3aIaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

POBOJUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIUYUHBI OT
JIPYro¥ ¢ UCMOIb30BAaHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTUBIICHUS
MPOBOJIHUKA OT €ro JUIMHBI, IUIOLIAJAW TONEPEYHOTO CEUCHUS U YJIEIbHOTO
COINPOTHBJICHUSA BEIECTBA MPOBOJAHUKA, CHJIBI TOKa, UIAYIIEr0  4Yepe3
MIPOBOJIHHUK, oT HAMPSIKCHUS Ha MIPOBOJIHUKE, HCCJICIOBAHNE
MOCJEAOBATEILHOIO W NApauieIbHOTO  COCIMHEHUH  MPOBOJHUKOB):
IJJAHUPOBATh WCCJIENOBAHMUE, COOMpATh YCTAHOBKY M BBITIOJNHSATH M3MEPEHUS,
cienysi TPEIIOKEHHOMY IUIaHy, (UKCHPOBATH pE3YyJIbTaThl IMOJYyYEHHON
3aBUCHUMOCTH B BHUJE TaOJIUIl U TpaduKOB, JeJaTh BBIBOJbI IO pe3yibTaTaM
HCCJICJIOBAHHS,

MPOBOJIUTh KOCBEHHBbIC U3MepeHus (u3ndeckux BenwuuH (yIenabHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHE IMPOBOJHUKA, pabOTa M MOITHOCTH
BJIEKTPUYECKOTO TOKa): TJIAHUPOBATH U3MEpPEHMUS, cobupath
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIlleys TMNPEAJIOKEHHONW HWHCTPYKUHUH, H
BBIYHCIISATH 3HAYCHUE BEJIMYNHEI,

coOMI0IaTh TpaBWIa TEXHUKUA Oe30macHOCTH Tpu pabore ¢ j1abopaTOpHBIM
00opyI0BaHUEM;

XapaKTePU30BaTh MPUHIIUIBI ACHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPOM HA WX OMUCaHUs (B TOM YHUCJE: CHUCTEMa OTOIUICHHS
JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUHUK
ANEKTPUYECKON SHEPTUH, DIICKTPOOCBETUTEIBHBIE MPUOOPHI, HArPEBATEIIbHBIC
AIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUYECKUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, SJEKTPOJBUTATENIb IMOCTOSHHOTO TOKA), MCIOJL3YsS 3HAHUS O
CBOMCTBax (dbu3nyeckux  SIBJICHUU u HEOOXOIMMBIE buznyeckue
3aKOHOMEPHOCTHU;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTEIbHBIC TPUOOPHI
[0 CXeMaM M CXEMaTUYHBIM PUCYHKaM (GKHJKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, [BUTATE]Ib BHYTPEHHETO CTOpPaHMs, SJIEKTPOCKOI,
peocTaT), COCTABIATh CXEMbI JJIEKTPUUECKUX IIeNed C IMOocIeq0BaTeIbHBIM U
napajuieIbHBIM COCIUHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHBIE O0O3HAUCHUS
AJIEMEHTOB AJIEKTPUUYECKUX LECTIEH;



HNPUBOAUTH MPUMEPHI (HAXOAUTh MHGPOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHus (PU3NUECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU I 00eCTieueHus
0e30macHOCTH MU OOpaleHUH C MPHUOOpaMH U TEXHUUECKUMH YCTPOMCTBAMHU,
COXpaHEHHs 370POBbsS M COONIOJIEHHS HOPM HKOJIOTUYECKOTO IOBEIEHHUS B
OKPYKaroIIEU CPeELE;

OCYIIECTBIATH MOUCK HHPOpMaIK PU3ndecKoro coaepxanus B IntepHere, Ha
OCHOBE WMEIONIMXCS 3HAHMK W TMyTEM CpPaBHEHUS  JOMOJHUTEIHHBIX
UCTOYHHUKOB BBIJCISITH HH(OPMAIINIO, KOTOPAS SBJSIETCS MPOTUBOPEYHBOMN HIIH
MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh TPU BBHIMOJHEHUM YYEOHBIX 3alaHUil HAay4YHO--TIOMYJSPHYIO
JIUTEepaTypy (PU3NYECKOTO COJEPKaHHUs, CIPABOUYHBIE MATEPUAIIbl, PECYPCHI
ceru  MHTepHer, BiameTh ~NpuUéMaMH  KOHCIEKTHUPOBAHHS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
cOo3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KpAaTKUE YCTHBIE COOOIIeHNs, 000011as
MHQOPMALIMIO U3 HECKOJIBKMX MCTOUYHUKOB (DU3MYECKOTO COJACPkKAHUSA, B TOM
qypciae — MyONUYHO  TPEACTABISATH  PEe3yJIbTaThl NPOSKTHOH  WIH
HCCIIEIOBATENIbCKOM  JACSITENbHOCTA, MpPH 53TOM TPAaMOTHO HCIOJIB30BaTh
M3y4YSHHBIN MOHATUHHBINA anmnapaT Kypca (U3HMKH, COTPOBOXKIATh BHICTYILICHUE
IIPE3CHTALUEN;

IPY BBIMOJIHEHUH y4EOHBIX MPOEKTOB M MCCIENOBAaHUN (PU3HUECKUX MPOLIECCOB
pacrpenensiTb OOS3aHHOCTH B TPYINIE B COOTBETCTBHM C IOCTABJICHHBIMH
3aJja4aMHM, CJIEIUTh 3a BBIMOJHEHUEM IJIaHA JIEHCTBUN U KOPPEKTHUPOBATH €TO0,
aJICKBaTHO OILIEHUBATh COOCTBEHHBI BKJIAJ B JEATEILHOCTh TPYIIIHI,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aUMOJCHCTBUE, TPOSBIAS TOTOBHOCTD
paspeniatb KOH(QJIUKTHL.

K koHIy 00y4yeHus B 9 kJiacce rpeIMeTHbIE pe3yabTaThl HA 6a30BOM
YPOBHE JIOJKHBI OTPaskaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:
MCIIOJIb30BaTh NMOHATHUA: CUCTEMA OTCUETA, MaTepraIbHasi TOUKa, TPACKTOPHS,
OTHOCUTENIPHOCTh ~ MEXaHUYECKOrOo  JBIKEHHS, jAeopmarus  (ympyras,
TUIACTHYECKAs ), TPEHUE, IEHTPOCTPEMUTENIbHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3Ky, LEHTP TSKECTH, aOCOJMIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPIOTO Tena, paBHOBECHE, MEXaHMYECKUE Koye0aHWs U BOJIHBI, 3BYK,
UHPpPa3ByK W YIbTPa3BYK,  JJIEKTPOMAarHWTHBIE  BOJIHBI,  IIKaJa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUs U TOTJIOEeHHs, alb(da-, 6eTa- 1 raMMa-u3JIydyeHusl, U30TOIIHI,
sIepHasi JHEPTeTHKA;
pasnuyuaTh SABJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEIHOE
IBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE TBUKEHHIE, CBOOOTHOE MaIeHNe



T€l, PAaBHOMEPHOE JBWXKEHHE IO OKPYKHOCTH, B3aUMOJEHUCTBHUE TeEJ,
pEaKTHUBHOE  JIBIDKCHHE, KojeOaTelbHOe JBWKCHHE (3aTyxalwmue U
BBIHY/ICHHbIE KOJI€0aHus), pE30HAHC, BOJIHOBOE JIBM)KEHUE, OTPAXKEHHUE 3BYKA,
NPSMOJIMHENHOE pacIpOCTPaHEHUE, OTPAXKEHUE U IPEIOMIICHUE CBETA, MOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, pa3jIoKEeHUE OEI0ro CBETa B CIIEKTP U CIOKEHUE
CHEKTpaJbHBIX LIBETOB, JMCIEPCHS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa HW3JIy4Y€HHUs) IO ONHUCAHHI0 HX
XapaKTEepHbIX CBOICTB M HAa OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIHUX JaHHOE
(dbu3nyecKoe sIBJICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKalOIIeM
Mupe (B TOM uuncie (u3nvecKkue sBICHUS B MPUPOE: MPWIWBBI U OTIUBBI,
nBrkeHue I1iaHeT CONHEYHOM CHCTEMBbI, PEAKTHUBHOE JIBH)KEHHE >KHBBIX
OpPraHU3MOB, BOCIIPUITHE 3BYKOB JKHBOTHBIMHU, 3€MJIETPACEHUE, CECMUUECKHE
BOJIHBI, I[yHAMM, 03XO, LIBETa TeJ, ONTUYECKUE SBJICHUS B MPHUPOAE,
Ouonoruueckoe JeicTBHE BUAUMOIO, YIbTPadUOIETOBOIO U PEHTIC€HOBCKOIO
U3NyYeHUN, €CTECTBEHHBIM pagHOaKTUBHBIA (OH, KOCMUYECKHE JIy4YH,
PaZlMOaKTUBHOE U3JIyYEHUE NPUPOAHBIX MUHEPAJIOB, AEUCTBUE PaJUOAKTUBHBIX
U3IY4YEHUI Ha OpraHu3M uejoBeKa), NPU ITOM IMEPEBOAUTH MPAKTHUECKYIO
3ajadyy B Yy4eOHyl0, BBIIEIATh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKK)
bu3nuecKux SABICHUM;

ONUCHIBATh W3YYEHHBIE CBONCTBA Tel M (PU3UYECKUE SIBICHHUS, HCIIONb3Ys
¢busznueckue BeNMUMHBI (CpeOHsE W MrHOBEHHass CKOpPOCTb Tela IpH
HEPaBHOMEPHOM JIBMOKEHMHM, YCKOPEHHE, IepEeMEIIEHUEe, IyTh, YIJoBas
CKOpPOCTb, CWJa TPEHUS, CHJIA YHOPYrOCTH, CHJIAa TSKECTH, YCKOpPEHHE
CcBOOOHOIO NaJIeHUs1, BEC T€Ja, UMITYJIbC TEJa, UMIYJbC CHUJIbI, MEXaHUUYECKas
paboTa M MOIIHOCTb, NOTEHLMAJbHAsl DHEPrus Teja, MOJHATOrO0 Haj
MIOBEPXHOCTBIO  3€MJIM, IOTEHUMAJbHAsl DHEPrusl CKAaTOW  IPYXKUHBI,
KMHETHYECKasi SHEPrus, IMOJHAs MEXaHW4ecKas SHEprus, NEpHoj] U 4YacToTa
KoJieOaHUil, AJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA,
[OKa3aTesb IPEJIOMIICHUSI Cpelbl), NMPU OINHUCAHUU IPABUIBHO TPAKTOBATH
(u3NYECKUNl CMBICII HCIIOJIB3YEMbIX BEJIMYMH, OOO3HAUYEHUS U EIUHULBI
bu3nuecKnx  BEJIWYMH, HAaXOOUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO
(bu3MYECKYIO BENTUYHHY C IPYTUMHU BETUYUHAMU, CTPOUTH IPaQUKU N3YUESHHBIX
3aBHCHUMOCTEHN PU3NUYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUECKHE SBICHUS U MPOLIECCHI, UCTIOIB3YS
3aKOH COXpaHEHMsI HHEPruu, 3aKOH BCEMHPHOTO TATMOTEHUs, HPHUHLHUII
CYNEPHO3ULMM CHUJI, IPUHLUII OTHOCUTENBHOCTH [anuiues, 3akoHbl HbroTOHa,
3aKOH COXPAHEHUs MMITYJIbCa, 3aKOHBbI OTPAXEHUSI U MPEJOMIICHUS CBETA,



3aKOHBI COXPAHECHHsI 3apsIIOBOTO M MacCOBOTO YHCEIN MPH SIEPHBIX PEaKITHIX,
Opu 3TOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA W 3aMUCHIBATh €ro
MaTeMaTHUECKOE BBIPAKCHHUE;

OOBSCHATH (hU3MUECKHE TPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCJIC M B KOHTEKCTE
CUTYyalluii TPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUINHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHWE U3 2—3 JOTMYECKHX IIaroB C
Omopoi Ha 2-3 W3YYCHHBIX CBOMCTBA (UBUYECKUX SBICHHUM, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemath pacu€THbIe 3aa4n (OMHUPAIONIHECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKIE BETMUNHBL: HA
OCHOBE aHaJiM3a YCJOBHS 3a/1ayMl 3alHChIBATh KPATKOE YCIOBUE, BBISABIATD
HEJOCTAIoUIMe WK U30bITOYHbIE JaHHbIE, BHIOMPATH 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE  JUIS  pEHICHHs, TMPOBOAWTh pacdyéTbl W OICHUBATh
PEATUCTUIHOCTH TIOMYYEHHOTO 3HAYCHHS (PU3NIECKON BEITMUUHBL
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, HCIIOJIb3Ysl OIMCAaHUE HCCICNOBAaHUS, BBIJCIATH MPOBEPSIEMOE
NPEINONIO’KeHNEe,  OIEHWBATh  TMPABUIBHOCTH  TOPSAAKAa  TPOBEACHHS
MCCIICZIOBAHMUSI, JIEJIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YNIbTAThl HAOTIOACHUN 1
OTIBITOB;

MIPOBOJUTH OMBITHI MO HAONIOIEHUI0 (PU3NYSCKUX SBICHUHA WIN (PU3NIECKUX
CBOWCTB Ten (M3y4eHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXPAaHEHUS
SHEPruM, 3aBUCUMOCTD MEpPHOJa KoJIeOaHUN MPYKMHHOTO MasgTHHUKA OT MaccChl
rpy3a U KECTKOCTU MPYKUHBI M HE3aBUCUMOCTb OT aMIUIUTYABI MaJbIX
Koie0aHui, TPSIMOJIMHEWHOE paclpoCTpaHEHHE CBETa, pPa3oKeHHe OeIoro
CBETa B CIIEKTP, U3YYCHHE CBOMCTB N300paKeHUS B IJIOCKOM 3€pKaJie M CBOWCTB
M300pakeHHsI TIpeaAMeTa B coOWparomeld JIMH3e, HAOIIOJCHUE CIUIONIHBIX U
JMHENYaThIX CIEKTPOB H3IYUYCHHsI): CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO HAOOpa 000PYI0BaHMSI, OMUCHIBATH X0/ OTBITA M €T0 PE3YJIbTAThI,
(GbopMyIIMpPOBATh BHIBOJIBI;

NPOBOANTH MPU HEOOXOAMMOCTH CEPHI0 MPSIMBIX H3MEpPEHUl, ompeaesnss
CpemHee 3HAuYeHHE U3MepsieMol  BenMuuHBI  (POKyCHOE  paccTOsHHE
cobuparomieid  JUH3bI), OOOCHOBBIBaTH  BBIOOpP  crmocoba  M3MEpPEHHS
(M3MepuTeTHLHOTO MPUOOPA);

OPOBOAWTH  HCCIENOBAHUE  3aBUCUMOCTEM  (PU3MYECKMX  BEIMYMH  C
UCTIOJb30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCHMOCTHh IyTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HaudalbHOW CKOPOCTH, MEpHoja KoJeOaHwi
MaTEMaTHYECKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIja OTpPakKeHHUs
CBETa OT yIJia MaJeHHs U yria MpeIoMJICHHs OT yriia MajJeHus): TUIaHuPOBAaTh



UCCIICIOBAaHNE, CAMOCTOSITEIbHO  COOMpaTh  yCTaHOBKY, (DUKCHpPOBATh
pe3yIbTaThl OIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEJIMYHMH B BHJE TAOIUI] U
rpaduKoB, JeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

NPOBOIUTH KOCBEHHBIC M3MEPEeHHS (DU3MUECKUX BEIIMIUH (CPEIHssI CKOPOCTh U
YCKOpEHUE Tella TP PaBHOYCKOPEHHOM [IBI)KEHUH, YCKOPEHHE CBOOOIHOTO
naJieHusi, JKECTKOCTh TMPYXHHBI, KOIDPHUIMEHT TpeHHs CKOJIBKEHUS,
MexaHu4yeckas paboTa ¥ MOIIHOCTb, YacTOTa U TMEpHOJ KoJeOaHui
MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKAs CHJa COOMparoIen
JVH3bI, PATUOAKTHBHBIA  (OH): ITUIAHUPOBATH HW3MEPEHHs, COOUpaTh
OKCIEPUMEHTAJIbHYI0  YCTAHOBKY W  BBINOJNHATH  W3MEPEHUs,  CIEIys
NPE/UIOKEHHOW ~ WHCTPYKIMH,  BBIYHCISATH ~ 3HAUYEHUE  BEJIMYWHBI |
aHAM3UPOBATH IOJyUYECHHBIE PE3YJbTAThl ¢ yY4ETOM 3aJaHHOW MOTPEUTHOCTH
U3MEPEHNM;

coONIOMaTh TpaBWJa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

pa3nuyaTh  OCHOBHBIC TPU3HAKM  W3YYEHHBIX  (PU3NYECKUX  MOJICIICH:
MaTepuallbHas TOYKa, a0COIIOTHO TBEPAOE TEJO, TOYCUHBIH MUCTOYHUK CBETA,
Jyd4, TOHKasl JTMH3a, TUITAHETapHast MOJIeNIb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO
A1pa;

XapaKTepuU30BaTh MPUHITUIBI ICUCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha HMX OMUCAaHUS (B TOM YHCIE: CIUIOMETP, MATYUKH
MIOJIOXKEHHSI, PACCTOSHUSI W YCKOPEHHsSI, paKeTa, 3XOJOT, OYKH, IEPHCKOII,
doroamnmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOM, JO3MMETpP, Kamepa
Bunbscona), wucmonb3ys 3HaHUS O CBOWCTBaX (DU3MYECKHX SIBICHUU W
HeoOXoauMbIe GU3NUECKIE 3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH HW3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB TpHU
peleHn:n y4eOHO--IPAaKTUIECKUX 3a/1a4, ONTHYECKAE CXEMBI ISl TOCTPOSHHUS
M300paKeHHI B TNIOCKOM 3€pKaJie U coOuparome TMH3e;

NPUBOJIUTH MPHUMEPHl (HAXOAUTh WHPOPMAIMIO O MPUMEPAX) MPAKTHIECKOTO
MCTIONb30BaHUs (DU3MUECKUX 3HAHUN B TIOBCETHEBHOM KM3HU AJIs1 0OeCTIeueHUS
0€30MMacHOCTH TP OOpaIIeHNH C MPUOOpPaMU U TEXHHUYECKUMH YCTPOHUCTBAMH,
COXpaHEHHS 370POBbsS M COOJIIOJICHHUS HOPM AKOJIOTUYECKOTO ITOBEICHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIISITh MOUCK MH(MOpManmu (Qu3ndIeckoro cojepkanus B MHTepHETE,
CaMOCTOSITENIbHO  (OpPMYJHMpYsT  TOWCKOBBIM  3ampoc, HAXOAWTh  IyTH
OTpeieNieHUs]  JIOCTOBEPHOCTH IOJIYYCHHON WH(pOpPMAIMM Ha  OCHOBE
UMEIOIINUXCSI 3HAHUHN U JTOTTOJIHUTEIbHBIX UCTOYHHUKOB;



UCIIOJIb30BaTh IIPU BBIOJIHEHUH YUYEOHBIX 33JaHUM HAY4YHO--MOMYJSIPHYIO
JIUTEpaTypy (PU3NYECKOTO COJEPKaHHUs, CIPABOUYHBIE MATEPUAJIbl, PECYPCHI
cetu  HMHrepHer, Biagets  npuéMamMu  KOHCHEKTHPOBAHUS  TEKCTAa,
npeodpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbBIE IHMCBMEHHBIE U YCTHBIE COOOILIEHHS Ha OCHOBE
uHPOpPMALlMM U3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO COJEpIKaHUfA,
nyOJIMYHO MPEACTABIATH PE3yibTaThl MPOEKTHON WM HCCIEI0BATEIbCKOM
JEATEIbHOCTH, IIPX 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4YECHHBIN TOHATUNHBIN
anmapaT HM3y4aeMmoro pasjena (U3MKH U COIPOBOXKJAATh BBICTYIIJICHHUE
npe3eHTalnen ¢ yuéToM 0COOEHHOCTEH ayJUTOPHH CBEPCTHUKOB.
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YYEBHO-METOAUYECKOE OBECITEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVIAA YYHEHUKA
» dusuka, 7 kinacce/ [epweimkua A.B., O61ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «M31aTENBCTBO «DK3aMEH»

» ®usuka, § xknacc/ [lepsimkun A.B., O61iecTBO ¢ OrpaHUYeHHOMN
0TBeTCTBEHHOCTHIO «JIPODA»; AkuinoHepHoe o01iecTBo «3narenbeTro
«IIpocsemienue»

» dusuka, 9 xknacc/ [eppimkun A.B., ['ytauk E.M., O6mecTBo ¢

OTPaHUYCHHOU OTBETCTBEHHOCTHIO « [ IPODA»; AKIIMOHEpHOE O0IIECTBO

«3narensctBo «lIpocBemienue»

METOJAUYECKUE MATEPUAJIbI IJIS1 YYUTEJIS

7 KIIACC

1.PaGouas nmporpamma.

2. [Iporpammsl ocHOBHOTO 060111eT0 00pa3zoBanus. dusnka. 7 — 9 kiaccel
(aBropsi:A.B.Ilepoiikun, H.B. ®unonosuu, E.M. ['yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cooTBeTCTBUHU C BEIOPAaHHBIM yUECOHHUKOM:

4. Ileppimkun A.B. @usuka. 7 kiacc. Y4ueOHUK 11 0011e00pa3oBaTeaIbHbIX
yupexaenuii . M.:JIpoda. 2011

5. Jlykamuk B.1. COopHUK BOnpOoCcoB U 3a11a4 1o gusuke. 7-9 k1. — M.:



[Ipocsemienue, 2010. —192c.

8 KIIACC

1. Pabouas mporpamma. dusmuka. 7 — 9xiaccel: yaeOHO-METOIUIECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeorumn. —M.: JIpoda,2013. —
398,(2)

2. I[Iporpammbl ocHOBHOTO 001Ier0 0Opa3zoBanus. Pusnka. 7 — 9 Kiaccel
(aBTropsl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma o gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOpAaHHBIM YYECOHHKOM:

4. lepwimkun A.B. @usuka. 7 kinacc. Y4eOHUK 11 0011e00pa30BaTeIbHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.M. CO0opHHK BOIIpOCOB U 3aj1a4 1o ¢pusuke. 7-9 k1. — M.:
ITpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITEIIHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actaxora T.B. ®uszuka. 7 knacc. Jlaboparopubie paboThl. KOHTpOIBHEIE
3amanusi. —Caparos:JIunei, 2014.

8. «KontponpHo-n3Meputenbubie Matepuainsl. Gusuka. 7 kinacce/Coct. H.U.

3opuH. — 2-¢ u3n.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 knace: yuebHo-MeTonuyeckoe mocodue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. ITeperimkun ®@uznka-8xit 2017 M. JIpoda

11.H.B. ®unonosua Metoauueckoe mocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTeIbHbIE U KOHTPOJbHBIE PAOOTHI-8
kiacc 2017 M. dpoda

13.B.B. lllaxmatora ,0.P. llledep Auarnoctuueckue padbotsl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Maposn, C.B. I1o3oiickuit Coopauk BorpocoB u 3amau

2015 M. [Ipoda

9 KJIIACC

1. PaGouas mporpamma. dusnka. 7 — 9kaaccel: y4eOHO-METOIMIECKOTO
nocobus /coct. TuxonoaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. I[Iporpammbl ocHOBHOTO 001Ier0 00pa3zoBanus. Pusnka. 7 — 9 Kiaccel
(aBropsi:A.B.Ilepoiikun, H.B. ®unonosuu, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBETCTBHH C BHIOPAHHBIM YYCOHHKOM:

4. Ileppimkun A.B. @usuka. 7 kinacc. Y4eOHUK 11 0011e00pa30BaTeIbHbIX

yupexaennii . M.:JIpoda. 2011



5. Jlykammk B.U. CoopHuk BonmpocoB u 3a1ad 1o gusuke. 7-9 k1. — M.
ITpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBbBIE CAMOCTOSITEIILHBIEC U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. KoHTpoiabHbIE
3aganus. —CapatoB:Jlunen, 2014.

8. «KoHTpoapHO-u3MepuTenbHbie MaTepuanbl. Gusuka. 7 kinace/Coct. H.A.
3opuH. — 2-e u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-meroanueckoe nocooue/ A.E.

Mapon.- M.: [Ipoda, 2011.- 123c.:

KoHTpoabsHbIE U caMOCTOSATENbHBIC PA0OTHI 1O (pu3uKe. 9 Kiacc: K y4eOHUKY
A.B. Ileppiikuna, EM. I'ytHuk «®usuka 9 knace» / O.U. I'pomiesa. — M.:
NznmarenscTBO «OK3aMen», 2014.

Tectel no pusuke. 9 kiacc: k yueOHuky A.B. Ilepeikuna, E.M. I'yTHHK
«DPu3mka

9 knaccy / O.U. I'pomrieBa. — M.: U3natenbcTBO «OK3aMen», 2010.

dusuka. 9 kimacc. TemaTnueckue TeCTOBBIE 3a1aHus 1T HOATOTOBKU K [ TA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — Spocnasib: OO0

«Akanemus pa3Butus», 2014.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

7 KIIACC

. bubnnoreka — Bc€ o npeamery «Pusnka». — Pexum nocryna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komnekuus mudpoBbix 00pa3oBaTeNbHBIX pECypCcoB. — Pexxum

nocrtyna: http://school- collection.edu.ru

4. VlaTepecHble MaTepHUaIbl K ypOKaM (PH3UKH 110 TEMaM; TECTHI 10 TEMaM;
HarJIsIAHBIE TOCOOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE pecypcehl. — PexuMm qoctymna:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKHU 1o (pusmke. — Pexum noctyna:
http://www.fizika.ru

8 KIIACC

1. bubauoTeka — Bcé no npenmety «dusnka». — Pexxum gocryma:

http://www.proshkolu.ru

2. BuneoonsiTsl Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

3. Enunas xomiekus udpoBbIX 00pa3oBaTeIbHBIX peCypcoB. — Pexum



nocrtymna: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokam (PU3UKHU MO0 TeMaM; TECTHI IO TEMaM;

HaIJIsAHBIE TOCOOUs K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. ludposrie oOpazoBaTenbHbIE pecypcehl. — Pesxxum qoctyma:

http://www.openclass.ru

6. DIIeKTpOHHbIE YYEOHUKHU 10 Pusnke. — Pexxum gocrymna:

http://www.fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas komuiekuus qudpoBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexum

nocrtyna: http://school- collection.edu.ru



3. UnTepecHble MaTepralibl K ypoKaMm (PU3UKH MO TeMaM; TECTHI TI0 TEMaM;

HaIJIsAHBIE TOCOOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

4. Iludpossie 0O6pazoBaTenbHbIE pecypchl. — Pexxum moctyma:

http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKY 10 pusmke. — Pexum noctyna:

http://www.fizika.ru

6.Iucrannmonnas mkona Ne368 http://moodle.dist-368.ru/ OTkpwITHIH KI1acc.

CeteBoe oOpazoBartesbHOE cool1IecTBo. http://www.openclass.ru/node/109715

7. Enunas komiekius udpoBbIX 00pa30oBaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi HEHTP UHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

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



10. T'azera «1 ceHTAOps» MaTepuaibl MO GU3HKE.

http://archive.1september.ru/fiz

11. Aunmanmu pusndeckux 06bekToB. http://physics.nad.ru/

12. KuBas gusuka: oGyuaromias nporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






