[IpunsTa YTBEPXJIEHO
[Iporokosiom nencosera Nel [Tpuxazom MAOY
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Ne 228-0 ot 27.08.2024

PABOYAS ITPOTPAMMA
OCHOBHOI'O OBIIET'O OBPA3OBAHMU
VYue6noro mpeamera «OU3UKA»
FA30BBIN YPOBEHD
(mst 5-9 kmaccoB 00pa3oBaTENbHBIX OPTaHU3AIIHI )



1.COAEP KAHUE OBYUYEHUAA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBienus npupoapl. DPU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. Onucanue PU3NYECKUX SIBJICHUHN C TOMOUIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. dusznueckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHune paccTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JNaTYrKa TEMIEPaTypPhl.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrkeHne dactull BeniectBa. CBsi3b CKOPOCTH JIBDKEHHUSI YaCTHUIl C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddysusa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucrtaminueckux) Tena. B3auMOCBSI3b MEXy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
Paznen 3. /IBukenue u B3anMoeiicTBUeE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3aumonaeicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IUHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TsokecTd. Cuia TSKEeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HaNpaBJICHHBIX MO OJHOW mpsAmoil. PaBHoxaelcTBytomas cui. Cuiia TpeHwusl.
TpeHune CKOIbKEHUS U TPEHUE TTOKOsI. TpeHre B IpUpoie U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenne MexaHUYECKOTo ABUKEHUS Tella.
2. HM3mepeHue CKOPOCTU MPSIMOITUHENHOTO JIBUKEHUS.
3. HaGmroneHue siBICHUS WHEPIUU.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHH TElL.
5. CpaBHEHHME MacC IO B3aUMOJICHCTBUIO TEJL.
6. Clio)eHue CuJl, HalpaBJICHHBIX 110 OAHOMN MPSIMOH.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. Ompenenenne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPY>KUHBI OT IPUI0KEHHON CHUJIBI.

5. OnpITBl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

JlaBnenue. CriocoObl YMEHBIICHUSI U yBEIUYEeHUs JaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBlIEHUSI Traza OT 00bEma, Temmeparypsl. llepemaua naBneHus
TBEPABIMMU TEJIAMH, KUAKOCTAMU W ra3zamu. 3akoH [lackans. ITneBMaTmueckue



MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUIKOCTU OT TrayOuHbl. ['mapocrtarnueckuii
napanokc. Coobmiaromuecs cocyabl. ['uapaBindeckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocdepHoe naieHue. lIpuuuHbl CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBUE )XMAKOCTH U Tra3a Ha IOIPYKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIABJICHUS I'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOwatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YaCTH

S T o

TeJla U TUIOTHOCTH KUKOCTH.
PaBeHCTBO BBHITAIKMBAIOIIECH CUJIBI BECY BHITCCHEHHOM JKUJIKOCTH.

8. YcnoBue IJaBaHUs TeJl: MJaBaHUE WM MOTPYKEHHUE TeJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMaA MOrpyKEHHOM B
KUJKOCTh YaCTH Tea.

2. OmnpenenieHWEe  BBITAIKWMBAIOLIEH  CHJIbI, JCHCTBYIOLIEW Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHJIbI, ICHCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl TeJja.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAeIICHUE €€ TPY30NO0ABEMHOCTH.

Paznen 5. PaGora u MmomiHOCThb. JHEprus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. llpuMeHeHWEe TpaBWIa pPaBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaBuwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannyeckas dHepruss. KuHeTMueckas H NOTEHUHAIbHASA JHEPTUSL.
[IpeBpamieHne 0AHOTO BHIa MEXaHUYECKOM SHEPTUH B APYro. 3aKOH COXPAHCHUS
SHEPrUH B MEXaHUKE.

Jemoncmpauuu.

~



1. IIpuMepsl MPOCTBHIX MEXAaHU3MOB.
Jlabopamophuie padomot u onvimot.
1. Omnpenenenue pabOThl CUIIBI TPEHUS IPH PABHOMEPHOM JBM)KCHHH Tela
10 TOPU3OHTAIIBHON ITOBEPXHOCTH.
2. HccnenoBanue yciioBHl paBHOBECHS pblyara.
3. H3zmepenune KIIJ] HaKTOHHOW MIOCKOCTH.
4. M3ydeHue 3aKOHA COXpPaHEHMSI MEXAHUYECKON YHEPIUU.
8 KIIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOJATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOTO, >KUJIKOTO M Ta3000pa3HOT0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHNE CBOMCTB Ta30B, KUJIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmauuBaHue U KanwUISIpHBIE siBIeHUA. TenIoBoe pacuiupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUYKCHUS
gactull. BrHyTpeHHssi sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH SHEprumu:
TeIJIonepeaya u COBEpIICHUE paboTHI. Bu bt TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KommaecTBo TeminoTel. YaenbHas TEIUIOEMKOCTH BEIecTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemuioBoro Oamanca. IlnaBieHue wu
OTBEpJICBAaHUE KPUCTAIMUYECKUX BEIICCTB. YAEIbHAs TEIJIOTa IJIaBJICHMUS.
[TapooOpaszoBanne u konHjaeHcaiusa. Mcmapenue. Kumnenue. YiaenpHas TerioTa
napooOpa3oBaHHus. 3aBHCUMOCTh TEeMIIEpaTypbl KHIIGHHS OT aTtMoc(epHOro
JaBJICHHUS.

BnaxuocTps Bo3myxa.

DHeprus TOIIMBa. Y elbHas TEIJIOTa CrOpaHHUs.

[Tpunnuner paboter TeroBbix npuratenedt KIIJ[ TemmoBoro aBuratens.
TerioBble IBUTaTeNIM U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

JHemoncmpayuu.

1. HaOmronmenne 6poyHOBCKOTO JBUIKCHHS.

2. Habmonenune nuddysun.

3. HaOmroneHue siBICHHMI CMauyuBaHMS M KalMIJUIAPHBIX SBJICHUH.

4. HabGnroneHre TEIIOBOTO paCIIUPEHHS TEIl.

5. MI3meHeHue nmaBjieHHs raza NMpU M3MEHEHUH 00BhEéMa W HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuita u3MepeHust TeMIEpaTypshl.
7. Bunapl Temonepenayu.

o



8. OxJakJIeHHe MPU COBEPLIEHUU PAOOTHI.

9. HarpeBanue npu coBepiieHUU padOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3JINYHBIX BEIIECTB.

11. HaOnronenue kuneHusl.

12. HaGnroieHrie mocTOSTHCTBA TeMIEpaTyphl IPU TUIABJICHUHU.

13. Mojies1 TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKECHHUS.

2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel IO HAOJIOMECHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U

TBEPIBIX TEJI.

4. OrmpepnerneHue JaBlIeHUs BO3yXa B OaJUIOHE HITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €ro
00bEMa M HArPEBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rurnoTe3bl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTHU

B TEPMOMETPUYECKONU TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenue wuW3MEHEHUsT BHYTPEHHEW OHEPruM Tela B pe3ybTare
TEeIJIoTnepe1aun U paboThl BHEIITHUX CHIL.

8. HccnepnoBanue sBiIEHHUS TEIIOOOMEHA IPU CMEIIMBAHUM XOJIOAHOW U

ropsiueu BOJIBI.

9. OmpexneneHue KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOIO BOJOM  Ipu

TEIUI0O0OMEHE C HArpeThIM METAJUTMUECKUM LUIUHAPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoliiecca UCIIapEHUs.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI IJIaBICHUS JIbJIA.

Pa3znen 7. JinekTpuyeckre U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba poaa snekTpuueckux 3apsiaoB. B3aumoneiicTBue
3apsbKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUS MEXLY TelaMu).

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnodsa. IlpuHnun
CYNEPHO3ULMNHU JEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN ANEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOOHUKM UM AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSSHHOTO TOKa. JIeMCTBHS DIIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B HKUJKOCTAX U razax.

Onektpruueckas nenb. Cuna  TOka.  DIEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE MPOBOJHMKA. YJIEJIBHOE CONPOTUBICHUE BellecTBa. 3akoH Oma



s ydactka uenu.  [locinenmoBaTrenbHOE W MAapajUIeNIbHOE  COEOUHEHUE
MIPOBOJHUKOB.

Pabota u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpUUecKue ey U MOTpeOUTeNn IEKTpUIecKoil sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

IlocTosiHHBIE  MarHuThl.  B3amMoJeWcTBHE  MOCTOSHHBIX  MAarHUTOB.
MarnautHoe 1oyie. MaruuTHoOe mojie 3eMJIM M €ro 3HaueHMe JJIsA JKU3HH Ha 3eMIIC.
OmbiT  Opcrena. MarHuTHoe TOJE€  DJIEKTpUUECKOro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. [[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCNONb30BaHUE 3JIJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crioco0n1 MOJTyYEHUSI AIEKTPUUECKOU SHEPIUMu.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.
[IpoBOAHUKH W TUAIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HMcTouyHnKH TTIOCTOSIHHOI'O TOKA.
JIercTBUS 3JIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3Mepenune 3IeKTprU4eCcKOro HampsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. B3aumoielcTBre NOCTOSSHHBIX MAarHUTOB.
. MoaenrpoBaHHe HEBO3MOKHOCTH Pa3/ICJICHUS TTOJIOCOB MAarHMUTA.
. MogenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarnuTHoOe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO MOJISI HA TPOBOJHUK C TOKOM.
. DNEKTPOJBUTATEb MOCTOSHHOTO TOKA.
. UccnenoBanue siBIeHUS 3JIEKTPOMAarHUTHOW WHTYKIIMH.
. OnbiTel Dapanes.
. 3aBUCUMOCTh HANpaBJICHUS HWHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBCHHUS.
. DJEKTPOreHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopnuie padomut u onvimot.

1.

OnpiTbl MO HAOJMIONEHUIO BJIEKTPU3aLMM TeN HWHAYKUUMEH U MpHU

COMPUKOCHOBEHHH.

2. HccnenoBanue JEeUCTBUSL DIIEKTPUYECKOTO IO HA TMPOBOJHUKU U
JTUDJICKTPUKH.

3. COopka u npoBepka pabOThl AAEKTPUUECKOU IIEMU MOCTOSTHHOTO TOKA.

4. V3mepeHue U peryIupoBaHUE CUIIbI TOKA.

5. HM3Mmepenue u peryinupoBaHue HaMPsHKEHUS.

6. HccienoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKCHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU TONEPEYHOTO
CEYeHHMs U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HAMNPSHKCHUW TIPU  IMOCTIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CUJBI TOKAa TPH TApauIeIbHOM COCIMHEHUU
PE3UCTOPOB.

10. Omnpenenienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.

11. OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

12. UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4Yepe3 JaMIIOYKy, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenne KIIJI narpesarens.

14. UccnenoBaHnre MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOrO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB MpU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. UccnenoBanue AeiCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

17. OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTylIKH C TOKOM WM MarHuTa OT CWJIbl TOKAa M HAaNpaBICHUS TOKa B
KaTyIIKe.

18. I3ydenue AeiiCTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u n3y4eHue padoThl JJICKTPOABUTATEIIS.

20. U3mepenune KIIJl anexTpoaBuratenbHON YyCTAaHOBKHU.

21. OOBITBl MO MCCIEAOBAHUIO SBJICHUS DJIEKTPOMATHUTHOM WHIYKIMU:
UCCJIEJOBAaHNE W3MEHEHUW 3HAYEHHUS W HAIMpaBJIEHUS HWHIYKIHMOHHOTO
TOKA.

9 KUIIACC

Paznen 8. Mexannueckue siBJIeHUA.
Mexanndeckoe JABMKeHHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBMIKEHHS. PaBHOMEpHOE NPSAMOJMHEHHOE



nBrkeHne. HepaBHOMepHOE npsmosinHEHOEe NBHKEeHHE. CpenHsas U MIHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe [BukeHue. CB0OOOIHOE
nagenue. OnsiTel ['anuies.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpalueHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroTtona. Bropont 3akoH HeroroHa. Tperuit 3akoH HproTroHa.
[IpuHIMII CyNepno3uLUYU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: CUJIa TPEHUS CKOJIbKEHUs, CUjla
TPEHUSI IOKOS, IPYTU€ BUIbI TPCHUS.

Cuna TSXECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOIO
nafgeHus. J[Bmkenue mianer BOKpyr Comnua. IlepBas kocmudeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCONMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHONW OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynbec Tena. M3meHenune ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHXKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSXKeCTH, YIPYroCTH,
tpenusi. CBsi3b dHEPruu U padbothl. [loTeHIManbHas SHEpPrus Tema, MOAHSATOrO HaJl
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast s3Heprus c:xaTou npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOM 3HEPrHH. 3aKOH COXPAHEHUS MEXaHHYECKOM
JHEPIUHU.

Jemoncmpayuu.

1. HaGmronenne MeXaHWYECKOTO ABUKEHHS Te€JIa OTHOCUTEIHHO Pa3HBIX TEJ

OTCyY€Ta.

2. CpaBHeHME NyTed W TPaeKTOPUM ABUIKEHHUS OJHOIO U TOTO K€ TeJa

OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.
N3mepenune CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHMUS.
HccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBUIKECHUS.
Habmronenue nBrkeHus Tena Mo OKpYKHOCTH.
Habmronenne MexaHu4ecKUX SIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JIBMYKCHUU
OTHOCHUTEJIbHO KaOWHEeTa (PU3UKH.
7. 3aBUCHMOCTh YCKOPEHHs Tela OT MAacChl TeJla U ACHCTBYIOIIEH Ha HEro
CHJIBL.
8. HaOmromenue paBeHCTBA CHIT TPU B3aUMOJICHCTBHUH TEII.
N3meHeHne Beca Tena npu yCKOPEHHOM JABUKECHHH.
10. [lepenaya nmnybca npu B3auMOAEHUCTBUAU TE.
11. [IpeoOpazoBanHus IHEPTUM MPU B3aUMOICHCTBUU TEI.
12. CoxpaHeHHe UMITYJIbCA IPU HEYIIPYTOM B3aUMOJIECHCTBUMN.
13. CoxpaHeHHE UMITYJIbCa IPU a0COJIIOTHO YIIPYTOM B3aUMOJEHCTBUU.
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14. HaOnroieHne peakTUBHOTO JIBUXKECHUS.

15. CoxpaHEeHHE MEXaHUYECKON SHEPIUU MIPU CBOOOTHOM MaICHUHU.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MPHU JBHKEHUU Teja Mo AeHCTBUEM
MPY>KUHBL.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTtpynpoBanue TpakTa AJjisi pa3roHa W JalbHEHIIEr0 paBHOMEPHOIO
JBIDKCHUSI IIAPUKA WU TEJICXKKHU.

2. OmnpeneneHune cpeHEM CKOPOCTH CKOJBXKEHUS Opycka WIM JBHKCHHS
IapuKa 1o HaKJIOHHOM IMJIOCKOCTH.

3. OmnpeneneHue YCKOpPEHHUsI Tejla MPU PABHOYCKOPEHHOM JIBUXKEHHUM T10
HAKJIOHHOM TIJIOCKOCTH.

4. VccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJdbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM [IBIDKCHUHU 0€3
HAYaJIbHOM CKOPOCTH TYTH OTHOCSITCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MPOMEKYTKH BPEMEHU OJIMHAKOBHI.

6. HMccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIbI
HOPMAaJIbHOT'O JaBJICHMUSI.

Omnpenenenne kodhPUIIMEHTa TPEHUS CKOJIBKECHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM J[IBHXKEHUM Teja
110 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. OmpesienieHde  pabOThl  CUJIBI  YIIPYTOCTH TMpU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBHKHOTO Y TTOJIBHYKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe nuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTnuecKuii U NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPTUU TIPH KOJICOATEITHHOM JIBUYKEHUU.

3aryxaromme  koneOanus.  BolHyknennele — KoneOanums.  Pe3zoHanc.
Mexannyeckue BoJIHBL. CBOWMCTBa MeXaHUYEeCKMX BOJH. I[IpogosibHbIE U
nonepevyHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJHBI B TBEPAOM Telle, CECMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.
1. HaOmronenne kosieOaHMII TEN IOJX AEHUCTBUEM CHIBI TSKECTH W CHJIBI
YIPYTOCTH.

2. HaGmronenue konebaHuii rpy3a Ha HUTU U HA TIPYKUHE.
HalGnroneHre BoIHYKIEHHBIX KOJIEOAHU U pe30HaHCa.
4. PacnpocTpaHeHue NPOAOIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIIN).



5. HaOmtoneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYCTUYECKHI PE30OHAHC.
Jlabopamophuie padomot u onvimot.
1. OmpeneneHve 4YacTOThl M Iepuoja KoieOaHW MaTeMaTUYecKOIo
MasTHUKA.
2. OmpezeneHue 4acTOThI U Mepruoaa KojieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnepgoBanue 3aBUCHUMOCTH NEpHOJA KOJeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH IMEpHOJIa KOJI€OAHUN MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHUCHUMOCTH MEpHoJa KojeOaHuil rpy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.
6. OmbIThl, JIEMOHCTPUPYIOUIME  3aBUCUMOCTh  Mepuojaa  KoyieOaHui
NPY>KUHHOTO MasTHHKA OT MacChl Ipy3a M )XECTKOCTHU MPY>KUHBI.
7. W3mepeHue ycKopeHusi CBOOOIHOTO MaeHUsI.
Pa3zpnen 10. Di1eKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONeKTpOMarHuTHOe  Tojie.  DJeKTpoMarHutHele  BosHbL.  CBoMcTBa
ANEKTpOMarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOJH. Vcmonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.
DOnekTpoMarHutHas npuponaa ceera. CkopocTh cBeTa. BonHOBBIE cBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBoHCTBa 3JIEKTPOMATrHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomot u onvimot.
1. M3yyeHme CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOUIBEHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE

pactpocTtpanenue cBera. 3atmeHusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpPaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME TOJHOrO BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xonp nayueid B gnumH3e. OnTuueckas cucrtema (Qortoamnmapara,
MHUKpOCKONa M Tejeckoma. ['1a3 kak onTuyeckas cucteMa. biaum3opykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekrp. OmnbiTel HetoTona. CnoxeHue
CIIEKTPaJIbHBIX I[BETOB. J(ucnepcus ceera.

Jemoncmpauuu.

1. IlpssMonmHeHOE pacpOCTpaHEHUE CBETA.



OTtpaxeHue cBera.

[Tonyyenue n3o00paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xoa myueit B cobuparolei JuH3e.

XO0J JIy4er B pacCeUBArOLLIEH JIMH3E.

[Honyyenue nzo0paxeHni ¢ TOMOUIBIO JUH3.
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[TpuHun peiictBus ¢oToamnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Mopenb riasa.

11. Paznoxxenue 6eoro cBeTa B CIEKTP.

12. [Tonydenue 6ey0ro cBETa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HMccnenoBanue 3aBUCHUMOCTH yTila OTPa)XXCHHUS CBETOBOrO Jiyya OT yIJia

naJICHUsI.
2. M3ydeHue xapakTEepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3€pKaJie.
3. HccnenoBaHue 3aBUCMMOCTH yTiia MPEIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJICHUs1 Ha TPAHUIIE «BO3AYX—CTEKIIO».
[Tonyuenne n300pakeHUH C TOMOIILIO COOUPAIOIIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparomiei
JUH3BI.

6. OIBITHI IO PA3IOKEHUIO OEIOT0 CBETA B CIIEKTP.

7. OnbITBI IO BOCHPUATHIO IIBETa MPEIAMETOB NpPHU UX HAOIIOJIEHUU uepes
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbI€ SIBJICHHS.

Onwitel Pe3epdbopna u mianerapras Mmojens aroma. Moxenbs atoma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a, 6eta- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
aapa. Hykimonnas wmoaens aromHoro sapa. HMszoromel. PaaguoaktrBHBIE
npespaiienus. llepuon nmonypacnaga aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 3Hepruu. Peakuuun cuHTE3a U
nenenus saaep. Ucrounuku sueprun CosiHIa U 3BE3].

Snepnas sHepreruka. JIeMCTBUA pPagUOAKTHUBHBIX M3JIYYCHUW Ha KUBBIE
OpraHu3MBl.

Jemoncmpauuu.

CrexTpsl U31y4YEeHUS U MOTIIOMICHUSI.
CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bomopoa.

HaGmonenue tpekoB B kamepe BuiibcoHa.
Pabora cuéTurika MOHU3UPYIOUIUX U3TYYCHUH.
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Peructpanus uzimydeHus: IpUpOAHbIX MUHEPAJIOB U MPOJYKTOB.



Jlabopamophuie padomot u onvimot.

1. HaOmnromeHue CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB M3ITYUCHHUS.

2. HccrnenoBanue TPEeKOB: M3MEPEHHE DHEPTHHM YACTHIBI MO TOPMO3HOMY

nyTH (1o gororpadusim).

3. H3mepenne paanoakTHBHOTO (oOHA.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpHUTENHEHO-00001AIONTNIT MOTYTh TIPEIHA3HAYECH TSI CUCTEMAaTU3alluu
u  0000meHUsT TNPEeIMETHOrO  COACPKAHUS U ONbITa  JACSTEIbHOCTH,
nprOOPETEHHOTO TPU M3YyUEHUH BCEro Kypca (DM3MKH, a TaKKe IS TOATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy Mo (u3uKe s OO0yJaroIuxcs,
BbIOPABIINX 3TOT y4EOHBIN MPEAMET.

[Tpu u3y4yeHU NaHHOTO MOJYJS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHJIBI
JeSITEeTFHOCTH, HA OCHOBE KOTOPBIX 00ECMEUYMBACTCS TOCTIKEHUE TPEIMETHBIX H
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, QOopMHUpPYETCS
€CTeCTBEHHOHAYYHAs] TPAaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHWSI
SIBIICHUN TIPUPOJBI W TEXHHUKH, OBJIAJICHUEC YMEHUSIMU OOBICHITH (U3HUECKUE
SBIICHUS, TIPUMCHSSI TIOJIyYeHHBIC 3HAHUS, pelIaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M dKCIIEPUMEHTAIILHBIC.

[IpyHIMIIHATBHO NEATENbHOCTHBIN XapakTep JaHHOTO pas3zesia pealnsyercs
3a Ccu€T TOro, 4TO OOy4Yalouluecs BBINOJIHSAIOT 3aJaHusA, B KOTOPBIX UM
Hpe/JIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUN PACIIO3HABaThb U HAYYHO OOBICHATH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld NPUPOIe U MOBCEIHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METO/bI UCCIEAOBAHNUS (U3NYECKUX SBJICHUH, B TOM
quCcIIe I IPOBEPKH TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HAmOOJE€€ BaXKHBIX JOCTUKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAallpUMEp, MPAKTUYECKOT0 UCIOIb30BAaHUS PA3IMUHBIX UCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAIlEHUs U COXPAaHEHMs BCEX M3BECTHBIX BUIOB
SHEPIHH.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JaCcTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIECHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JOCTHKCHHU I
buzuky;

- OCO3HAHUE BAXXHOCTH MOPAJIBbHO-3TUYECKUX NPHUHIIUIIOB B JCATEILHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30macHoro obpa3a JKWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKHUM M TEIUJIOBBIM O0OpYJOBaHHEM B
JOMAITHUX YCITOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa pedIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOM U
COI[MAJIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMX B TOM YHCIE U (UIUUYECKUX
3HAHU;



e - HHTEpEC K MPaKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHbIX C (U3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalUs Ha MpPUMEHEHHE (U3MYECKUX 3HAHUU [JIs pElIeHUs 3ajad B
o0JlacTh OKpy’Xarolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEH Cpeibl;

e - OCO3HaHME IJIO0ATBLHOI'O XapakTepa HKOJOTHUECKUX MPOoOJIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM IMPHU BBINOJIHEHUH HWCCIEAOBAHUM U

MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITeIbHOCTD;

e - TOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHHE JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTh
buzuky;

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

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPHUPOJIBI, 00IIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIOJIB30BaHHEM (DU3NUECKUX 3HAHUIA;

e - OIIEHKAa CBOMX JIEUCTBHI C Y4Y€TOM BIJMSHHUS Ha OKPYXXAIOIIYI Cpexdy,
BO3MOXXHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl MO (HU3UKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIEC IEHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeicTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS JIJIs
00001IeHNS U CPAaBHEHUS,



BBISIBJISIT 3AKOHOMEPHOCTH M IPOTUBOPEUMS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYMHHO-CIIECTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEJIbHO BBIOMpPATh CHOCO0 penieHus y4eOHOM (Qu3nuyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapUAHTOB peElIeHUs, BbIOOp Hambosee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
du3nyueckuii 3KCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PUBUUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHMS], OTIBITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpPOCHl TIPH MOUCKE U
orObope MH(pOpMAIIMU WM JAaHHBIX C Y4ETOM NPEIIOKEHHON ydeOHOM
dbuzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIlM W WUIIOCTPUPOBATH peEIIaeMble 3aJladyd  HECJIOKHBIMHU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B X0/ie OOCYXJCeHHsI y4eOHOTO MaTepuasa, pe3yiabTaToB J1abOpaTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd W TOJJIep:KaHHe
0J1aro’kenaTebHOCTH OOIIEHUS;

COTOCTABISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
uanora, OOHaAPYXKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
MyOJUYHO TPECTABIATh PE3yIbTAaThl BHIMIOIHEHHOTO (PH3NYECKOTO OIMBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);



IIOHUMAThb W MCHOJIB30BaThb  IPEMMYLIECTBA  KOMAaHAHOM W
WHIUBUAYAIbHOM paboThl MpU PpEUICHUHM KOHKPETHOW (PU3HUECKOU
pOoOIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBATH JEHCTBUS
no e€ JOCTHXKEHUIO: paclpeieNsaTb poJid, OOCYXAaTh MPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

BBIMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIIPABIICHUI0O W KOOPAWMHHUPYS CBOM JEUCTBHUS C APYrUMU
YIeHaMU KOMAaH/IbL;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIEC 1eHCTBHS

Camoopranusanus:

BBISBJISATH MPOOJIEMBl B JKMU3HCHHBIX M YYCOHBIX CHUTYyaIUSAX, TPEOYIOIUX
JUTSI pereHust (GU3NISCKUX 3HAHMI;

OpUEHTUPOBATBCA B  PA3NIMUHBIX  MMOAXOJAaX NPHUHATHS  peHICHUN
(MHIUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pellieHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C y4ETOM MMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEeHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYyallUH M MPEJiaraTh IJlaH €€ U3MEHECHUS;
OOBSACHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
NeSTEIBHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;
NpU3HABATH CBOE MPaBO HA OIMMOKY MPHU pelieHn: GU3HUECKUX 3a71a9 WIIH
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kiacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCSA YMEHUM:

WCIOJb30BaTh  MOHATUA: (PU3MYECKUE UM  XUMHYECKUE  SBJICHUS,
HaOJI0JICHUE, SKCIEPUMEHT, MOJEeb, THUIOTE3a, CAUHUILI (PU3HUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHENHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, gaedopmanus  (ymopyras, IIacTU4ecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYAbL;

paznmuuath siBieHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3AKPEIUIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJCHUS TBEPJABIMU TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO ONMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINUX JaHHOE (PU3MUECKOE SBJICHUE;
pacrio3HaBaTh TMPOSBIICHHE M3YYCHHBIX  (PU3NUECKUX  SBICHUH B
OKpYXKaloleM MHpe, B TOM 4ucie (U3UYECKHE SBICHUS B MPUPOJIC:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUpPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, ppluaru B
TEJIe YeJIOoBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) PU3UYECKUX SBIICHUN;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YSI
dusznueckre BeTMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, cuila TPEeHWs, HAaBieHue (TBEpIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYECKasi M TMOTEHUUAJIbHAS SHEPrus), NPy ONHCAHUU MPaBUIBHO
TPaKTOBaTh  (PU3WYECKUA  CMBICI  HUCHOJB3YEMBIX  BEIWYHH, UX
0003HaueHUsI W EAWHHIBI (U3MYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (GU3UYECKYIO BEJIMYUHY C JIPYTUMU BEJIMYWHAMH,
CTpOUTH TpahViKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHUS CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MpaBUiIO paBHOBECUs pblyara (0JI0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMATUYECKOE BBIPAKECHUE;



OOBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHTYyallMd MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWMCTBA (PU3HMYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 JeHCTBUSI, HCMONB3YS 3aKOHBI U
dbopmynbl, cBs3bIBarolUe (U3NYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
yCJIOBUS 3aJlaud 3alHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUYECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PelIeHUs 3ajlad, OLICHUBATh PEaTUCTUYHOCTD
MOJIY4EeHHON (DU3NYECKON BEITMUYUHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPHPETHPOBATH
MOJIYYEHHBIH pe3yJbTaT, HAXOAUTh OIIMOKKM B XOJI€ OIbITa, JeJaTh
BBIBO/IBI 10 €0 PE3yJbTaTaM;

IMPOBOJIUTh OMBITHI TI0 HAOMIOACHUIO (UBUYECKUX SBJICHUN WU
buznIecKux CBOICTB TEJ: bopMyIHpoOBaThH pOBEPAEMbIC
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOT0 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYIUPOBATH BHIBOIBI;

BBINIOJIHSATh MpPSIMbIE HM3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0BéMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX W
upoBBIX TPUOOPOB, 3aMUCHIBATh TMOKa3aHUS MNPUOOPOB C YYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUYUHBI OT
OPYrol C UCIHOJb30BaHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEpPHO JBWXKYILETOCsA Tela OT BPEMEHHU JBUKEHHS TeJa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAIA COPUKOCHOBEHMUS TEJI, CUJIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONMIEH CUIBI OT 00bEMa
MOTPYKEHHOM YaCTH TEJIA U OT IUIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
IJIaBaHUs TEJ, YCIOBHIl paBHOBECHUS! pbluara u OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHWM  Y4eOHOTO HWCCIEOBaHUSA, COOUpATh YCTAHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeJIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJC
NPEJIOKEHHBIX Ta0nuI ¥ TpaduKOB, JENaTh BBIBOABI MO pe3yJbTaTaM
WCCJIEIOBAHUS;

MPOBOJINTh KOCBEHHBbIE H3MEpEHHs] (U3UYECKUX BEJIHYUH (ILIOTHOCTH
BCIIECTBA JKUIAKOCTM W TBEPIAOrO Tela, CHIA TPEHUS CKOJIBXKEHUS,
JNABJIICHUE  BO3JyXa, BBITAJIKMBAIONIAS  CWJIA, JICUCTBYIOIIAas  Ha



NOTPYXKEHHOE B JKHIKOCTh TeNO, KOA()(PHUIMEHT MONe3HOro AEWCTBUA
IPOCTBIX MEXaHU3MOB), CIEAys NPEUIOKCHHOW HWHCTPYKIUHU: TpHU
BBITMIOJIHEHUN HM3MEPEHH coOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIYUCIIATH 3HAUCHUE MICKOMOM BEIIMUUHBL;

coOJII01aTh MpaBuila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUS MPHOOPOB M TEXHUUYECKUX YCTPOMNCTB:
BEChl, TEPMOMETpP, JAUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapomeTp,
phIYar, NOJBMKHBINA M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX omucaHusi (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOWCTBO BOJOMPOBOAA, THUAPABIMYECKHI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIIHEBOM HACOC, APEOMETP), UCIIONIBb3Ys 3HAHUS
O CBOMCTBaxX (U3MYECKUX SBICHUH W HEOOXOAMMBbIC (pH3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPHl  (HaXOAWTh HWHGOPMALMIO O  MIPHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYHIECTBJISITh OTOOpP HWCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM M TyTéM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHITIOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COJEp)KaHUs, CIPABOYHBIE MaTEpHAIIbI,
pecypebl cetu MIHTepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COACPKAHUS, B TOM
yucie MyOJaMYHO JeNaTh KpaTKHe COOOIIEHHsS O pe3yibTaTax MPOEKTOB
WK y4eOHBIX HCCJENOBaHUI, NpU STOM TPaMOTHO HCHOIb30BATh
U3YYCHHBI TIOHATHWHBIA ammapar Kypca (U3WKH, COMPOBOXKIATH
BBICTYIICHUE TIPE3CHTallUEH;

Opy BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB W HCCIEJOBAHUN paclpeaessiTh
00s3aHHOCTH B TPYIIIE B COOTBETCTBHHM C IOCTAaBJIEHHBIMHU 3aJ]a4aMH,
CIeNUTh 3a BBITIOJIHEHWEM TUTAHA JCWCTBHIA, aJEKBATHO OIICHUBATH
COOCTBEHHBI  BKJAJ B  JE€ATEIBHOCTh  TPYIIBI,  BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.



K xoHIy 00yueHus: B 8 Ki1acce npeaMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCSA YMEHUM:

WCMOJI30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILECTBA, KPUCTAIIMNUECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/1yXa, TEMIleparypa, BHYTPEHHSI DHEpPrus, TEIJIOBOM JBUIATEllb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsl, SIECKTPUUYECKOE MOJI€, TPOBOJIHUKHU
U JTUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pACIIMpEHHE M CKaTHhe, Terviornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAYMBAHUE, KAMUJUISIPHBIC SIBICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, TUIABJICHHE, KpuUcTa/um3anus (OTBEpAEBaHKE), KUTICHUE,
TeIvIonepe1aya (TeTUIONPOBOHOCTD, KOHBEKIIHS, U3JIy4eHue),
AJIEKTpU3alUs TeJ, B3aUMOJICHCTBUE 3aps/I0B, JACHCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MArHUTOB, JIENCTBUE
MAarHMTHOTO TIOJISl HAa MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs UHAYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacrio3HaBaTh TMPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SIBICHUH B
OKpYXKarolieM MHpe, B TOM 4Hcie (U3UYECKHE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE MW KaMWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaUIbl B mpupoje, uznydenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUIECKUE
SBJICHUSI B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emui, Jpeid IMOII0COB, PO MAarHUTHOTO TOJS IJis JKU3HU Ha
3emJie, MOJISIPHOE CUSHUE, MIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUH;

OTHCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKUE SBJICHHUS, MCIOJIB3YS
bu3uYecKre BEIMYUHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHUs, KOJIHIECCTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUIaBJICHUSA, YJeIbHAs TEIIoTa IapooOpa3oBaHUs, YJedbHAs TEIIoTa
CrOpaHHsl TOIUIMBA, KOA(QUIMEHT TMOJIe3HOTrO JCHCTBHS TEIJIOBOM
MAIlIMHbI, OTHOCHUTEJIbHAs BIIAXKHOCTb BO3JyXa, JJICKTPUYECKUN 3apsl,
CWJIA TOKAa, JJICKTPHUYECKOE HAMNPSIKEHUE, COIMPOTHUBJICHUE IPOBOJHUKA,
yICIbHOEC  CONPOTHBJICHHWE  BEIIECTBa, pabdora W MOIIHOCTH
AJEKTPUYECKOTO  TOKa), TMpPU ONHUCAHWM TPABUIBHO  TPaKTOBATh
(M3UYECKUI CMBICT HMCIOJIB3yEeMbIX BEIMYUH, 0003HAUYCHHUS W CIUHUIIBI
bU3NYECKUX BEIWYHUH, HAXOAWUTh (POPMYIBI, CBS3BIBAIOIIHME JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKu
M3yYEHHBIX 3aBUCUMOCTEN (PU3MIECKUX BEIIMYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCMOJIb3Yysl OCHOBHBIE TMOJIOKEHHSI MOJEKYJIIPHO-KUHETUUECKON TEOpUHU
CTPOCHHMS BEIlECTBA, MPUHIUIN CYMNEPIO3UIMU MoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa Jyisl ydacTKa IeNu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUs DJHEpPrud, IpU OTOM J1aBaTh
cloBecHYIO0 (OPMYJIHMPOBKY 3aKOHA U 3aIllMChIBATh €r0 MaTEMaTHYECKOE
BBIPAXKECHHUE;

OOBSICHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallMil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYMHHOCJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ onopor Ha 1—2 W3Yy4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHUMH,
(bU3UYECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;

peliatb pacu€THble 3aJadyd B 2—3 JEUCTBUS, MCHOJIB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBaromue (DU3NUYECKUE BEIUYMHBI: HAa OCHOBE aHan3a
YCJIOBHUS 3aJlaud 3alliChIBaTh KPATKOE YCJIOBUE, BBISIBIATH HEJOCTATOK
JTAHHBIX JUIsI pEIIeHUs 3aJladyd, BBIOUpPATh 3aKOHBI W (OPMYIIHI,
HEeoOXoauMble Uil €€ pelieHus, MPOBOJAUThL pPacy€Thl M CPABHUBATH
MOJIy4EHHOE 3HaueHHE (PU3UIECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,
pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJ0B, HWCIIOJIb3YysS OIKMCAHWE HCCIICIOBAHMS, BBIJCIAThH
MpOBEPSAEMOE  MPEIANOJOKEHUE, OIEHUBATh MPABWIBHOCTh MOPSAKA
MPOBEJICHUS UCCIIEAOBAHMUS, J€TaTh BBIBOIbI;

IPOBOJIUTH  OMBITHI TI0 HAOMIOACHUIO (U3UYECKUX SBJICHUH WU
(bU3UYECKUX CBOMCTB TeJ (KaNmMLIAPHBIC SBICHUS, 3aBUCHMOCTD JaBJICHUS
BO3JlyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECcCca OCTHIBAHUS U
HarpeBaHus MpU M3JIYYEHUH OT I[BeTa H3JIydarouied (MOrJIomaromei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHMsS BOJbI OT TEMMEPaTypbl KUIKOCTU U
wIomaan €€ TMOBEPXHOCTH, DJJEKTpU3aUus TeJl W B3aUMOICHUCTBUE
JJEKTPUYECKUX 3aps0B, B3aUMOJICHCTBHE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJu3aldsl MAarHUTHBIX I[IOJIEd NOCTOSHHBIX MAarHUTOB, JCUCTBUSA
MAarHMuTHOTO MOJII Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA OJEKTPOJBHUTaTeNsl IOCTOSHHOTO TOKa): (QOpMyIHpOBaThH
POBEPSIEMBIE MPETIONOKEHHS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyIOBaHMS, OTMMCHIBATH XOJT OTIBITA U (DOPMYITUPOBATH BHIBOIHI;
BBIIIOJIHATh ~ NPSIMBIE  W3MEPEHHs]  TEMIIEPATYpPbl,  OTHOCUTEIBbHOU
BJI&XXHOCTH BO3JyXd, CHWJbl TOKA, HANpPsXKEHUS C HCHOJb30BAHUEM
AHAJIOTOBBIX TPHUOOPOB M NATYMKOB (U3MYECKUX BEIWYWH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHHM C YIETOM 3aJaHHOM aOCOIFOTHOM MOTPEITHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3NYECKON BETUYUHBI OT
IpYyrol ¢ UCHOJB30BAHMEM  NPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
CONIPOTUBIICHUSI MPOBOJHUKA OT €ro [JIMHBI, IUIOMAIA MONEPEYHOTO



CEYCHMSI U YACIBHOTO COMPOTHURIICHHS BEIECTBA MPOBOJIHKUKA, CHUJIBI TOKA,
UIYIIEro d4epe3 MPOBOJHHWK, OT HANpsHDKCHHWS Ha  MPOBOJIHUKE,
WCCIICIOBAHNE TIOCJIENOBATEILHOTO ¥  MapajuIebHOTO  COEAMHEHUMN
MIPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBAaHUE, COOUPATh YCTAHOBKY H
BBITIOJHATE M3MEPEHUs, CIIeAys TNPEII0KEHHOMY IUIaHy, (UKCHPOBATH
pEe3yNIbTaThl TOJYYCHHONW 3aBUCHMOCTH B BHUAC TaONHIl W TpaduKOB,
JIeaTh BBIBOIBI 11O pe3y/IbTaTaM UCCIICIOBAHMS;

NIPOBOJAUTL KOCBEHHBIC W3MEpeHUs (U3NYCCKUX BENMMYMH (yIeabHas
TETUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE NPOBOJHWKA, padora u
MOIIIHOCTh 3JICKTPUYECKOTO TOKAa): TUIAHWPOBATh HM3MEPCHHS, COOMpAThH
AKCIIEPUMEHTAITBHYIO YCTAHOBKY, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, U
BBIYHCIISATh 3HAUCHHUE BEIMYUHBI,

COOTIOIaTh MpaBUIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JEHCTBUS HM3YyYCHHBIX MPUOOPOB M
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOHWHA, aMIIepMETD,
BOJIBTMETP, CUETYMK DJICKTPUUYCCKOH DSHEPIHH, 3JICKTPOOCBETUTCIIHHBIC
npuOOpbI, HArpeBaTEIbHBIE AIIEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKUE
PEIOXPaHUTENH, IIEKTPOMArHUT, JIEKTPOABUTATEIh TOCTOSHHOT'O TOKA),
UCIIONIb3Ys 3HAHUS O CBOMCTBax (PU3MYECKUX SBICHUA M HEOOXOAUMbBIC
¢dusznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U HW3MEpPUTEIbHBIC
npuOOpspl MO CXeMaM M CXEMaTHYHBIM pPUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX
Ienel ¢ Mocae0BaTeIbHBIM U MapajuieIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHbIC 0003HAUYCHHS JIEMEHTOB DJICKTPUUECKHUX IETEH;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHus 0€30MacHOCTH MpH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHHUS 3J0POBbS U COONIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HUECKOTO COJACpKAHHS B
NHTepHeTe, HAa OCHOBE HMEKIIMXCA 3HAHUU W MYTEM CpPaBHEHUSA
JIOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIENATH WH(GOpMAIUIO, KOTOpas
SIBJISIETCS] IPOTHBOPEYNBOMN WITM MOXKET OBITh HEJJOCTOBEPHO;
WCITOJIB30BaTh MPHU BBITIOJIHCHUH yUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3WYECKOTO  COAEp)KaHWs, CIOPABOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HHOOPMAITUU U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE MHUCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass uHOpMaNMIO U3 HECKOJbKUX HMCTOYHUKOB (DU3NUYECKOTO
colepKaHUs, B TOM YHCIE NYOIMYHO NPEACTaBIATh PE3YNbTAThl
IIPOEKTHON WJIM UCCIENOBATEIBCKOU NEATENBHOCTH, MPHU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIA anmapaT Kypca (U3UKH,
CONPOBOKJIATh BBICTYILJIEHUE MPE3ECHTALNEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (PU3MUECKHUX
IPOLIECCOB paclpeiensiTh OO0S3aHHOCTM B TpyNIEe B COOTBETCTBUU C
NOCTaBJIEHHBIMHU 33Ja4aMU, CIEAUTh 32 BBIMOJIHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTHpPOBaTh €ro, aJIeKBaTHO OLEHHWBATh COOCTBEHHBIM BKJIAJ B
NEATENbHOCTD IPYIIIbl, BBICTPaUBaTh KOMMYHUKATUBHOE B3aNMO/ICHCTBUE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoniy oOyuenus B 9 Kiaacce npeiMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

UCIOJb30BaTh MOHSTUS: CUCTeMa OTCYETa, MaTepualibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHMYECKOT'O JBIDKCHHS, aedopmalus
(ynpyrasi, miacTHueckas), TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPETPYy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEO,
IEHTP TSKECTU TBEPAOIrO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAaTbHO30PKOCTb,
CHEKTPhl UCIyCKaHUs M MOTJIONIEeHUs, anbda, O6eTa- U raMma-u3iIydeHus,
U30TOIBI, SIACPHAs YHEPTETHKA;

paznuuath sBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPAMOJIUHEHHOE ABUKEHHE, CBOOOIHOE
naJieHUEe TeJl, PABHOMEPHOE JIB)KEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KoJeOaTelbHOEe NIBIKEHHE (3aTyXaloulue U
BBIHYKJICHHBIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JIBHXKEHUE, OTPaKEHUE
3ByKa, MPSAMOJIMHEWHOE PAaCIPOCTPAHEHUE, OTPAXKEHHE M MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jiOKEHHE OEJI0ro CBeTa B
CIIGKTp M CJOXEHHE CIEeKTpPaJbHbIX LBETOB, JHCIEPCHUsS CBETA,
€CTEeCTBEHHAs! PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIy4YEeHUs1) 10 OMMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYEHHBIX (PU3NYECKUX  SBICHUU B
OKpyXatomeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPUPOJIC:
IPWIKBKI U OTJUBBI, IBM>KeHUE MIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,
3EMJICTPSACEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BE€Ta Te,
ONTUYECKUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE NEUCTBUE BUIIUMOTO,
yIbTPA(PUOIETOBOTO ¥ PEHTTEHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIN



paauoOaKTUBHBIN ()OH, KOCMUYECKHE JIyYd, PaTUOAKTHUBHOE H3IIyUCHUE
MPUPOJIHBIX MUHEPAJOB, JIEUCTBUE PAJAMOAKTUBHBIX M3IYYCHUM Ha
OpraHu3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTHL MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (IMpPU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA TN M (DM3UUYECKUE SIBJICHUS, UCIIOJIb3Ys
dbu3uYecKkue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tella IpHu
HEPaBHOMEPHOM JBWIXKEHUM, YCKOpPEHHUE, TNepeMelIeHUue, IMyTh, YIJIoBas
CKOPOCTh, CHJIa TpPEHHS, CHJIa YIPYTOCTH, CUJIA TKECTH, YCKOPEHUE
CBOOOJIHOTO TMAJICHUs, BEC TeJla, UMIIYJIbC Telld, HUMITYJIbC CHIIBI,
MexaHuyeckass paboTra W MOIIHOCTh, MOTCHIMATIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TMOTEHIIMATbHASI YHEPTHS CHKATOU
NPY>KUHBI, KUHETHUYECKAs OJHEPrus, TIOJiHas MEXaHWuecKass JHEeprus,
NEePUOJI U YacToTa KojeOaHuM, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeNIb MPEJITOMIICHUSI CPEJIbl), IPHU ONMHUCAHUU
NPaBUIBHO TPAKTOBATh (PUBMYECKUM CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHUSI W E€IUHUIIBI (U3NYECKUX BEIIMYMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTpOUTH TpaKu N3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUUHH;
XapaKTepu3oBaTh CBOMCTBA Tei, (U3MYECKUE SBICHUS U IPOLECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHWS! HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHUMUIT CYNEPIO3UIMUA CWI, NPUHIMUI OTHOCUTEIbHOCTH [ammines,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHHUSI MMITYJIbCAa, 3aKOHbl OTPaKEHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiI0BOTO U MacCOBOT'O YUCET
P SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld MPaKTUKOOPUEHTHPOBAHHOI'O XApPAKTEpa: BBIABISITH
IPUYUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpod Ha 2—3 HW3YYCHHBIX CBOWCTBA (PU3MUYECKUX SBICHHMH,
(bu3HUECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3amayd  (OmuparoniMecs Ha CcuUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/laud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBIIATH HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC TSI PEIICHUs, TPOBOAUTH PACUETH U
OLICHUBATh PEATUCTUYHOCTH TOJYYEHHOIO0 3HAYCHUS  (PU3UUECKOUN
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(bU3NYECKUX METOJ0B, HWCIOJIb3YysS OINHUCAHUE HCCIEIOBAaHUS, BBIACISIThH
MpoBEPsiIEMOE  MPEIOJIOKEHNUE, OLEHUBATh MPAaBUIBHOCTh MOpPsJKa



MPOBEJICHUSI  UCCIEOBAaHUA, JIEJaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOCHHUI U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUNH WU
(u3nUecKnX CBOWCTB Tell (M3ydyeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXpAaHEHUS] PHEPruH, 3aBUCUMOCTb IepuoAa KoJeOaHUW MpPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U *KECTKOCTU NPYNKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPAMOJIMHEMHOE PacIpOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cCBera B CIEKTpP, U3YUEHUE CBOWCTB H300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pa)keHHsl MpeameTa B coOHparolen
JAUH3€, HAOIOJEHUE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3JIYUYECHHS):
CaMOCTOSATEJIbHO  cOOMpaTh YCTaHOBKY H3  HM30BITOYHOro Habopa
o0opyaoBaHUs, ONHUCHIBATH  XOJl OMNbITAa W  €ro  pe3yJbTaThl,
(bopMynHpoOBaTh BHIBOABL

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX MU3MEPEHUH, ompenenss
CpelHee 3HayeHHe u3MepseMOod BeIMYUHBI ((OKYCHOE paccTOosiHUE
coOuparoleli JuH3bI), O0OOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOrO NMpudopa);

NPOBOAUTH HCCJIEAOBAHME 3aBUCUMOCTEH (U3MYECKUX BEJIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX WM3MEPEHHMH (3aBUCUMOCTH TYyTH OT BpPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMKEHWU O€3 HayalbHOW CKOPOCTH, IEpUOna
Kosie0aHWii MaTeMaTUYeCKOro MasTHHUKA OT JJWHBI HHUTH, 3aBUCHUMOCTHU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJOBAHME, CaMOCTOATEIBLHO COOHMpATh
YCTaHOBKY, (DUKCHUPOBATh pE3ydbTaThl  MOJYYECHHOM  3aBUCHMOCTHU
bU3UYeCKUX BEIMYMH B BHUAC TaOIUIl M TpadUKOB, J€JIaTh BBIBOABI IO
pe3ynbTaTaM HCCIICIOBAHUS;

NPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BETUYUH (CpemHsis
CKOPOCTh M YCKOPEHHE Tejla IpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOADDHUIHEHT
TPEHHsI CKOJBKCHHsI, MEXaHuueckas paboTa W MOIIHOCTh, 4YacToTa U
nepuoj; KoyieOaHWi MaTeMaTUYeCcKOro U MPYKWHHOTO MAasTHUKOB,
ONTUYECKAas CWJIa COOMpAIONICH JWH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHS, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONTHSATh U3MEPEHUs, CIETys MPEII0KCHHOW MHCTPYKIIUH, BBIYUACISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH TIOJYICHHBIC PE3YIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

coOmI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nu4aTh OCHOBHBIC TIPU3HAKM W3YYCHHBIX (DU3UYECKUX MOJIEIICH:
MaTepHaibHasi TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK



CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb AaToMa, HYKJIOHHas
MO/IeJIb aTOMHOTO SIAPA;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUcaHUs (B TOM YHCIE:
CIHIOMETp, MOATYUKH TIOJOKEHUS, PACCTOSHUS WU YCKOPEHHS, paKera,
9XO0JIOT, OYKHM, Mepuckorn, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ysS 3HAHUSA O
CBOMCTBax (U3MYECKUX SABIEHUH M  HEoOXoaumble (usmyeckue
3aKOHOMEPHOCTH;

UCTIOJh30BaTh CXEMBI U CXEMATHYHBIC PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
OpyU peUIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/lad, ONTHUYECKUE CXEMBl st
OCTPOCHUS M300paKEHUH B MJIOCKOM 3€pKajie U coOOUparouei JIMH3E;
NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWUCTBAMHU, COXPAHEHUS 370POBbS W COOJIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH CpeJie;

OCYILECTBIATh TOUCK HH(pOpMaLMK (U3NYECKOTO COAEpN aHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOMCKOBBIN 3aIIPOC, HAXOIUTh
IYTH OINpeAesIeHUs] JOCTOBEPHOCTU MOJYyUYE€HHOM MH(OpManuyU Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U IOTIOJIHUTEIbHBIX UICTOYHUKOB;

UCMOJIb30BaTh IPU BBITOJHEHUU Y4EOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUEecKOro CoaepiKaHMs, CIIPAaBOYHBIE  MaTepHalbl,
pecypebl cetu VIHTepHET, BIageTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUN U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHpOpMAIMM U3 HECKOJBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEp>KaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
JESTeNIbHOCTH, NPU O3TOM TIPaMOTHO  HCIOJIB30BaTh  HM3yYCHHBIN
HNOHATUMHBIA ammapar HU3y4aemoro paszesna (U3UKH U COIMPOBOXKIAThH
BBICTYIIJICHUE TPE3CHTAMe ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



3. TemaTnuyeckoe MIIAaHMPOBAHUE.

7 xaacce
Ne Tema KoaunvecTBo
4acoB
1 | Paznen 1. ®usuka u e€ poJib B MO3HAHUU OKPYXKAIOIIETO 6
MUpa
2 | Pazgen 2. IlepBoHayanbHble CBEIEHUS O CTPOCHUHU BEILIECTBA 5
3 | Pazgen 3. JIBmkeHME U B3aUMOJICHCTBUC TEI 21
4 | Paznen 4. JlaBneHnue TBEPABIX TEN, KUIAKOCTEH U ra30B 21
5 | Paznen 5. PaGota v MOIIHOCTh. DHEPTUS 12
Peseps 3
HUTOI'O 68
6 kaacce
Ne Tema KoaunuecTBO
JacoB
1 | Paznen 1.TeruioBele sABIIEHUS 28
2 | Paznmen 2. DnekTpuueckue W MarHUTHBIC SIBJICHUS. 37
Pesepn 3
HUTOTO: 68
9 kJacc
Ne Tema KoaunuecTBO
JacoB
1 Pa3nen 1. Mexannueckue ABICHUS 40
2 | Pazmexn 2. Mexanndeckue KoiueOaHUA M BOJTHBI 15
3 | Paznmen 3. DnekTpoMarHuTHOE TOJIE U DJIEKTPOMArHUTHbBIE 6
BOJIHEI.
4 | Pazgen 4. CBeTOBEBIE ABJICHUS. 15
5 | Pa3gen 5. KBaHTOBBIE SIBJIEHUS 17
6 Paznen 6.IloBTOpHTEIEHO-0000MTAIOIIII MOTYIb 9
Peseps 9
HUTOI'O 102




