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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJIEHAa HAa OCHOBE MOJIOKEHUN M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTebHON MPOrpamMMbl, MPECTaBICHHBIX B
OI'OC 000, a Takke c¢ yu€TtoM (QeaepanbHOM pabouelt TpPOrpaMmbl
BocnuTanus u Konuenuuu npenojgaBanus yaeOHoro npeamera « Duznkay.

CopepxaHue mnporpamMMbl NO (U3MKE HaIpaBieHO Ha (OpPMHpPOBaHUE
€CTEeCTBEHHOHAYYHON T'pPaMOTHOCTH OOYYaIOIIMUXCS U OPraHU3alUI0 U3y4YEHUs
¢u3MKu Ha JeATEeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTU y4ueOHOro mnpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yJbTaTaM OOyuYeHHus, a
TaK)K€ MEXIPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX y4E€OHBIX MPEJIMETOB Ha
YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojgaMm oOy4eHHs (IO KjaccaM), Mpejaraer HPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3YYEHHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUSA
NPEIMETHOTO COMIEpKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXxcsl.

[Iporpamma mo ¢uszuke paspaboTaHa C ENbIO OKa3aHHUS METOJMYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SABISETCS CHCTEMOOOPA3YIOIUM IS  E€CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEJAMETOB, IOCKOJIbKY (U3UUYECKHUE 3aKOHBI JIe)KaT B OCHOBE
IPOIIECCOB M SBJICHHUM, HM3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH U
¢usnueckoit reorpadueil, BHOCHUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, TPEOCTaBIseT HauOoyiee SCHbIe O0pa3lbl MNPUMEHEHHUS HAYYHOTO
METO/1a TMO3HAaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
00pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTU U
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuyenue ¢usuku Ha ©6a30BOM ypOBHE IMpeAIoyiaraeT OBJaJIeHUe
CJIEYIOLIIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHHUS,

e OLICHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;

e UHTEPHPETHPOBAaTH JAHHbIE M  WCIOJb30BAaThb  HAYYHbBIE
JI0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJOB.

enn w3ydeHus (U3NKA HA YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSA
onpenenensl B KoHuenmuu npenoaaBaHuss yuyeOHoro mnpeamera «@Pusnka» B



oOpa3oBaTenbHbIX oOpranuzamusax Pocculickoii ®enepanuu, peanu3yoIUx
OCHOBHbIE 00I11€00pa30BaTEIbHbIE MNPOrPAMMBbI, YTBEPKIAEHHON peleHueM
Komnerun MunucrepctBa npocseuienuss Poccuiickoit @enepaunu (IpoTOKOI
ot 3 nexadps 2019 r. Ne [TK4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHE WHTEpeca W CTPEMJICHUS OOYYaroIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE MX HWHTEIICKTYaJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHWA O HAYYHOM METOJE TIO3HAHUS W
(bopMHpOBaHUE UCCIICIOBATEIBLCKOTO OTHONIICHHS K OKPY>KAIOIIHM
SIBJICHUSM

(dbopMHUpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTaTa WU3Y4YCHUS
OCHOB CTPOCHHMSI MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMHUpOBaHUE TIPEJICTABIICHUN O POJIU (HU3UKU IS PA3BUTHS JIPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE TPEJCTABICHUHA O BO3MOXHBIX cdepax  Oymyiei
npoeCCHOHATBLHOM JASATEIHPHOCTH, CBI3aHHON ¢ (DM3UKOM, IMOATOTOBKA
K JaJbHEHIIIeMy OOY4YCHHIO B ’TOM HAIPaBJICHUU.

JlocTkeHne 3THX IIeJIeH MPOorpaMMbl 10 (PU3MKE Ha YPOBHE OCHOBHOTO
o01rero oOpa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CISAYIONINX 3a4a4:

npuoOpeTeHne 3HaHWK O JAWCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKUX, TCIUIOBBIX, JICKTPHUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN ONMUCHIBATh U OOBSICHATH (PU3HUCCKUE SIBICHUS
C WCTIOJIb30BAHHMEM ITOJIYICHHBIX 3HAHUH;

OCBOGHHE METOJIOB pENICHHUS TPOCTCUINNX pacdYE€THBIX 3amad C
UCIIOJIb30BaHHEM bu3HYecKux MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHWN HaONIOAaTh NPUPOJHBIC SBICHUS W BBHITOIHATH
OTIBITHI, TAOOpATOPHBIE Pa0OTHI U AKCIIEPUMEHTAIBHBIC UCCIIEOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHME TpUEMOB paboTel ¢  uHpopMmanuend  (QU3NIECKOTo
colepKaHus, BKIto4Yas WH(DOpPMAIMI0O O COBPEMEHHBIX JOCTHIKCHHSIX
bu3HKYM, aHAIN3 ¥ KPUTHYECKOE OIICHUBaHUE H(OpMAaIny;
3HAKOMCTBO €O  chepamu  mpodecCHOHATBHOM  JCSTEIHHOCTH,
CBS3aHHBIMH C  (U3HKOW, W COBPEMEHHBIMH TEXHOJOTHSMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUAX (HU3UICCKON HAYKH.



Ha u3ydenue pusuku (6a30Bblil ypOBEHb) HA YPOBHE OCHOBHOT'O OOILIETO
oOpazoBaHus oTBOaUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kmacce — 68 dacoB (2 waca B Henmemo), B 9 kmacce — 102 gaca (3 ygaca B
HEJICITIO).

[Ipennaraemslii B mporpaMmMe o ¢Gpu3HuKe NepedeHb JadopaTOpHBIX padoT
U OIBITOB HOCUT PEKOMEHIATEeNbHBIA XapakTep, YUHUTENb JellaeT BBIOOp
MpOBE/IeHUs J1a0OPATOPHBIX PAadOT M OMBITOB C YYETOM HWHIUBUIYATIBbHBIX
ocoOeHHOCTe  00ydYarommxcs, CHUCKa  3KCHEPUMEHTAJIbHBIX  3a/laHUi,
npeajaraéMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOI'O SK3aMeHa Mo (U3HKeE.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupone. fAsineHus npupoxasl. Ousznueckue sABICHUSA:
MEXaHUYECKUE, TEIUIOBBIC, JJIIEKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BeauuuHbL. M3Mepenue pusnueckux BenuuuH. Ouznueckue
npubopsl. [lorpenHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak ¢wusuka u jApyrue €cCTeCTBEHHbIE HAyKW U3Y4aloT TMPUPOJY.
EctecTBeHHOHAy4HBI METO/ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBUKEHHUE THUIIOTE3, OHKCIEPUMEHT MO TMPOBEPKE TUIOTE3,
oObsicHeHue HaOmogaeMoro siBineHus. Onucanue (QU3NUECKUX SBJICHUN C
IIOMOIILIO MOJEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. ®usnueckue NpubOPHI U MpoIeaypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM
U 1T (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue 1EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. M3MepeHune pacCTOSTHUM.
3. HW3mepenue o0bEMa KUJIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHne temnepaTypsl IPU MOMOIIU KUJIKOCTHOI'O TEPMOMETpPA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue nccnenoBaHus 10 MPOBEPKE TMIIOTE3BI: AATBHOCTH ITOJIETA
IIapyKa, MYyIMIEHHOTO TOPHU30HTAILHO, TEM OOJbINe, YeM OOJbIle
BBICOTA ITYCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJeHHMSI 0 CTPOCHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul, BeulecTBa. CBsi3b CKOPOCTH JBUKEHHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npwxkenue, nuddysus. BzanmoaelictBue yacTuil
BEIIECTBA: MPUTSXKEHUE U OTTATKUBAaHUE.

ArperatHble COCTOSIHUSA BEIIECTBA: CTPOCHUE Ta30B, KUJAKOCTEH H
TBEPABIX (KPUCTAIIIMYECKUX) Tesl. B3auMOCBsI3b MEXK]ly CBOMCTBAMHU BEILIECTB B



pa3HbIX arperaTHbIX COCTOSIHUSIX M KX ATOMHOMOJIEKYIISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSHUMN BOJBI.

JHemoncmpayuu.

1. HabGmonenunie OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmoneHue  siBJIeHUH, OOBSCHSIOUIMXCS  MPUTSHKEHUEM  HWIIH

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnule padbomot u onvimot.

1. OneHka pamaMeTrpa aroMa METOJOM PsAJoB (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITH IO HAOTIOJEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexanuyeckoe ABWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKCHMUE.
Cxopoctb. Cpeansisi CKOPOCTh IIPU HEPABHOMEPHOM JIBHKEHHUU. Pacu€T myTtu u
BPEMEHU JIBUKECHUSI.

SBnenue MHepUUU. 3aKOH MHEpUUU. B3aumoneiicTBue Ten Kak MpUYUHA
U3MEHEHNs CKOPOCTH JIBWKEHHs Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBA3b IUVIOTHOCTU C KOJIMYECTBOM MOJIEKYINI B €IUHHUIIC
00BéMa BelecTna.

Cuita Kak XapakTepHUCTHKA B3auMoieicTBUs Tesl. Cuia ynpyrocTd v 3aKoH
I'yka. U3mepenne cuibl ¢ MOMOIIBI0 AUHAMOMETpPA. SIBJICHUE TSITOTEHUS U CHIIa
TsokecTd. Cuia TSKECTH Ha Jpyrux IuiaHerax. Bec Tena. HeBecoMocTb.
Ciio’)keHue CWJl, HalpaBJICHHBIX MO OJHOM mpsiMoi. PaBHOJEWCTBYIOIIAs CHJL.
Cuna tpeHusa. TpeHue CKOJIBKEHHS U TpeHHE NOKos. TpeHue B mpupoie u
TEXHUKE.

Jemoncmpauuu.

1. HaGmronenne MeXxaHUYECKOTO IBI)KEHUS TeTa.

2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.

3. HaGmromenue siBjeHUST HHEPIIUH.

4. Habmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.

5. CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TETl.

6. CroxeHue Cuil, HapaBJIEHHBIX 110 OJAHOU MPSIMOIA.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOrO JBWKEHHS (IIapuKa B

AKUJKOCTU, MOJIEIH DJIEKTPUUECKOI0 aBTOMOOMIIS U TakK Jiajee).
2. OmnpenelnieHre cpelHE CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa 1o
HAKJIOHHOW IUIOCKOCTH.



Ornpenenenue MIOTHOCTH TBEPAOTO TEIA.

4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsLKeHHs (1edopMariim)
MPY>KUHBI OT MPUIIOKEHHOM CHIIBI.

5. OmnbIThl, JEMOHCTPUPYIOLIAE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUS
OT BE€cCa TeJa U XapaKTepa COMPUKACAIOIINXCA NOBEPXHOCTEMN.

Paspnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTell U ra3oB.

JHaBnenue. CriocoObl YMEHBIIIEHUS W yBEJIWYEHUs JaBlieHus. JlaBieHue
raza. 3aBUCHMOCTh JIaBJICHHsI Ta3a oOT 00bEéma, TemmepaTtypel. [lepegaua
JABJICHUS TBEPABIMU TEJIaMM, >KUAKOCTSIMU U razamu. 3akoH Ilackauns.
[THeBMaTHUecKue MaIlMHBI. 3aBUCUMOCTH JIABJICHUS KXUJIKOCTU OT TIYOUHBI.
I'mapocratnueckuit mapanokc. CooOmiaronuecs cocyabl. [ uapaBindeckue
MEXaHU3MEL.

Atmocdepa 3emiin u atmocdepHoe naBieHue. [IpuunHbl CyliecTBOBaHUS
BO3yIIHOM 06osouku 3emuin. OnbiT Toppuuemu. 3mepenue atmocdepHOTo
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpHOro AaBJICHUS OT BBICOTHI HAaJl YPOBHEM
mopsi. [Tpubops! 11 usmepenust atMochepHOTO JaBICHUS.

JlelicTBME JKMAKOCTM W Tra3a Ha TOTPYKEHHOE B HHUX TeEJO.
BreiTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. IlnaBanue Ten.
BosnyxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYpHI.

Ilepenava naBneHHs KUJIKOCTHIO U FA30M.

Coobmaromyecst COCYIbI.

['mppasanyueckuit mpecc.

[IposiBneHue necTBUsS aTMOC(HEPHOTO JaBIICHHUS.

3aBUCHMOCTh BBITAJIKHBAIOIICH CHUJIBI OT 00BhEMaA MOTPYKEHHOM YacTH

TeJla ¥ INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcimoBue TIUIaBaHUsA TeJ: IUIaBaHUWE WIM TIOTPY)KEHHE Tel B
3aBUCHMOCTH OT COOTHOIICHUS IIJIOTHOCTEH TeIa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnegoBanue 3aBHCHMMOCTH Beca Telda B Bojae OT o00BEMa
MOTPY>KEHHOH B KMJIKOCTh YaCcTH TeJa.

2. OmpeneneHue BBITAJIKUBAIONICH CHJIbI, JCHCTBYIOIIEM Ha TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKHBAIOIIEH CHUJIbI, JICMCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MACCHI TelIa.

o U kr w N e
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4. OnpITBl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKHABAIOLIEH CHIIBI,
NEUCTBYIOIIEH Ha TEJIO0 B JKUIAKOCTH, OT OOBEMA MOTrPYKEHHOW B
KHUJKOCTh YaCTH T€JIA U OT TUIOTHOCTH JKHUJIKOCTH.

5. KoHcTpynpoBaHnue apeoMerpa WIH KOHCTPYUPOBAHUE JIOAKA U
OIIpEIeNIEHUE €€ IPy30M0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. DHEpPrusi.

Mexanudeckas padota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas TIUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwno» MexaHuku. KIIJ[ mnpocteix wmexanuzMoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckas M TOTEHUUAJbHAs DHEPTHS.
[IpeBpamieHne OOHOTO BHJIA MEXAHMYECKON DSHEPruM B JApPYroil. 3aKoH
COXpaHEHHMs DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHUH

T€JIa [0 TOPU30HTAIIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycioBHM PaBHOBECHS phlyara.
3. Usmepenue KII/] HAKIOHHOM MIIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHH.
8 KIIACC

Pa3znen 6. TenioBbIe SIBJICHHS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISPHO-KUHETHYECKON TEOPUU CTPOCHUS
BelecTBa. Macca u pa3Mepbl aTOMOB W MOJIEKYJ. OMNbIThI, TOATBEPIKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJICKYJIAPHOKMHETUUECKOU TEOPHUH.

Mopaenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUMA BEIIECTRBA.
Kpucramnmueckue u amopdnbie Tena. OObsICHEHHE CBOWCTB ra3oB, KUIKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJSPHO-KUHETHUYECKON TEOPHHU.
CmaunBaHue U KaWUISIPHBIC SBICHUA. TemIoBoe pacuiupeHue u cKaTue.

Temnepatypa. CBsi3b TEMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
yactull. BHyTpeHHsis sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEW SHEpPTUH:
Teionepeaaya u coBepiiecHHe  PabOTHI. Buner  tennonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KomnaecTBo TemioThl. Y neabHas TEMI0EMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamadca. IlmaBnenne wu



OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTes Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Mpuniuner padotel TemnoBbix aurareneid KIIJ temnoBoro aBurarens.
TennoBele IBUTATENN U 3aLMTa OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L © N o

10.
11.
12.
13.

HaGmonenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGuroieHre sIBIICHUI CMauMBaHUS M KalTUJUISIPHBIX SIBIICHHI.
HaOuroieHre TeII0BOro pacuiupeHust TEl.

M3meHeHWe naBiacHUS raza Mpu U3MEHEHUM 00bEMa U HarpeBaHUU HJTU
OXJIAXKICHHUU.

[TpaBuia u3MepeHUs: TEMIICPATYPBHI.

Bunpl Termonepenayun.

OxJtakIeHUe TIPU COBEPIICHUH PaOOTHI.

HarpeBanwue npu coBepiiieHn# paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHHE TEIIIOEMKOCTEH pa3IMIHBIX BEIICCTB.
HaOmnronenue kuneHus.

HaGmroeHrne mocTossHCTBA TEMITepaTyphl MPU TUIABJICHHH.
Moenn TEeIUIOBBIX ABUTaTEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OnbITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.
OMnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITh 10 HAONIOJEHUIO TEIUIOBOTO PACLIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEI.

Onpenenenue qaBieHUs BO3yXa B OalNIOHE WINTPULA.

OnbIThl, T€MOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUSI BO3AYyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

[IpoBepka TrHUMOTE3bl JHWHEHMHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJKOCTU B TEPMOMETPUUECKOI TpyOKe OT TeMIEPaTyphI.
HabGmronenne m3MeHEeHHMs BHYTPEHHEW OSHEPTUU Teia B Pe3yJbTare
TEIJIonepe aun U pabOThl BHEIIHUX CHIIL.

UccnenoBanue siBieHUs: TEIJI000OMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropst4ei BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW TMpH
TEMJI000MEHE C HArPEThIM METANTUYECKUM LIUITUHIPOM.

10. OnpeneneHne yAenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca ucrnapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. OnpeneneHue yieIbHON TEIIOTHI TIJIABJICHUS JIbIA.

Paznen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

DnekTpusanus Ten. J[Ba poja 3yeKTpuyYecKuX 3apsaaoB. BzaumoperictBue
3apspkeHHBIX Tel. 3akoH Kymona (3aBUCHMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nosie. Hanpsok€HHOCTH dnekTpuyeckoro nodd. [IpuHuun
CYNEPHO3UIIMHU dIEKTPUUECKUX MoJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »siekTpuyeckux 3apsaioB. DJIEMEHTapHBIA  DJIEKTPUUECKUM
3apsg. Crtpoenne atoma. [IpOBOJHMKM M AMANEKTPUKUA. 3AKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCJOBUSI CYHIECTBOBAHMS DJJICKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSSHHOTO TOKa. J[eMCTBUS AJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUYECKHUM TOK B KUIKOCTAX U razax.

Onektpuueckass unenb. Cuna ToKa. OJNEKTPUYECKOE  HAIpSKEHHE.
ComnpoTuBieHre NPOBOJHHUKA. YIEIbHOE CONPOTHBJIEHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnemoBaTenpHOE W TMapajuielIbHOE COEAUHEHUE
IPOBOJIHUKOB.

Pabora m MOIIHOCTH AJIEKTPUYECKOrO ToKa. 3akoH Jlxoyns—JleHma.
DNeKTpUYecKue Ienud H MOTPeOUTENTN DIEKTPUUYECKON DHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[TocTtosiHHbIE MarHuThl. B3auMonencTBHE MOCTOSHHBIX MAarHUTOB.
MaruutHoe mone. MaruuTHoe mojie 3eMJM W €ro 3HaueHue Ui KU3HH Ha
3emue. OnbIT DpcTena. MarHutHoe noje 3JeKTpudeckoro toka. [IpuMmenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€MCTBME MArHUTHOIO IOJs HA NMPOBOJHHUK C
TOKOM. DNEeKTpOBUTATEIb IIOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATEIEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apages. SBieHure >iEKTpOMarHuTHOM wuHAYKUUU. I[IpaBuio
Jlenma. Onextporeneparop. CrocoObl TOMYYSHHS HIEKTPHUYECKOW DHEPTHH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

1. DIeKTpu3alus Tel.

2. JIBa poja 3NEKTPUYECKHUX 3apANOB U B3aUMOJICHCTBHE 3apsiKEHHBIX

TEJI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATHYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS IECKTPUUECKUX 3aPSIA0B.

[TpoBOTHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
HcTouHrMKHM TOCTOSHHOTO TOKA.

JIeHcTBUA 3IIEKTPUUYECKOTO TOKA.

DIIEKTPUUYECKUM TOK B KHIKOCTH.

["a30BbIl pa3psia.

N3Mepenune cuiibl TOka aMIepMeTPOM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHUsT BOJIbTMETPOM.
PeocTaT u MarasuH conpoOTUBJIEHHUIA.

B3aumopelicTBrue MOCTOSIHHBIX MarHUTOB.

MoenupoBaHue HEBO3MOKHOCTH pa3CICHUS MTOII0COB MarHuTa.
MoenupoBaHue MarHUTHBIX TMOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje TOKa. DIEKTPOMArHuT.

JlelicTBME MAarHUTHOIO I10JIS1 HA IIPOBOJHUK C TOKOM.
DIEeKTpOABUraTeb MOCTOSSHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMArHUTHON UHIYKIUU.
OnbiTel @apajes.

3aBUCUMOCTh HAIpaBJIEHUS WHIYKIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHMUSI.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

1.

o Uk~ w

OnpIThl MO HAONIOACHHUIO DIIEKTPU3AIMU TeNl WHAYKIHEH u TpH
COIIPUKOCHOBEHUH.

UccnenoBanne IOEUCTBUS 3JIEKTPUYECKOTO MOJISI HA IPOBOAHUKU H
JIUBJICKTPUKHU.

COopka 1 mpoBepKa paboThI ATEKTPUIECKOH TSN MTOCTOSTHHOTO TOKA.
N3mepenue u perynmpoBaHHUe CUIIbI TOKA.

N3smepenne u perynmpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILIHE 3aBUCUMOCTD 3JIEKTPUYECKOT O
COIIPOTUBIICHUSI MPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAX IOIEPEYHOrO
CEUYCHHMS U MaTepuaa.



8. llpoBepka mpaBuiia CIOKEHUS HANPSKEHUN IPU MOCIEI0BATEIEHOM
COEMHEHNH IBYX PE3UCTOPOB.
9. IlpoBepka mpaBuna i CWIBI TOKA NPU NAPAIIIETBHOM COCIUHEHUHU

PE3UCTOPOB.

10. OmpenernieHne  pabOTBl  AJIEKTPUYECKOTO TOKA, HMIYIIET0 4epes
PE3UCTOP.

11. OnpenerieHde MOIIHOCTH JJICKTPUYECKOrO0 TOKa, BBIACISICMON Ha
pe3ucTope.

12. MUccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, WAYIIETO YEPE3 JaMIIOUKY, OT
HanpsHKEHMs Ha Heil.

13. Onpenenenne KII/] HarpeBarens.

14. MccnenoBanyre MarHUTHOTO B3aMMOJIEHCTBHS OCTOSTHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TMOJS TMOCTOSHHBIX MAarHUTOB TMPH  HX
00bEeIMHEHUH U Pa3/ICIICHHUN.

16. UccnenoBanne JeWCTBUA DJIEKTPUUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBHUS
KaTylIKH C TOKOM M MarHuta OT CWIbl TOKa M HallpaBJICHHs TOKa B
KaTyIIKE.

18. I3ydeHue AeiCTBUSI MArHUTHOTO OISl HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. Usmepenue KII/I a51ekTpoiBUTraTeIbHON YCTAHOBKH.

21. OOBITBl IO HCCIIEIOBAHUIO SIBIICHUSI JJIEKTPOMArHUTHOM HMHAYKIUU:
UCCJIEJOBAaHNE M3MEHEHUI 3HAUEHUS W HAIpaBJICHUS WHIYKIIMOHHOTO
TOKa.

9 KUIIACC

Pazagen 8. Mexanuuyeckue siBJa1eHHU.

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHUYECKOr0 ABWKEHHs. PaBHOMEpHOE MpsSIMOIMHEHHOE
newxxenne. HepaBHomepHoe nmnpsMonuHeiiHoe naBuxeHue. CpenHsas
MTHOBEHHAsI CKOPOCTb TeJIa TP HEPABHOMEPHOM JBHKCHUMU.

VYckopenne. PaBHOyCKOpeHHOE NpsiMONIMHENHHOE JBHkeHue. CB0OOOIHOE
najgenue. OnbiTel ["anumnes.

PaBHOMEpHOE NBHKEHME 1O OKpYX)HOCTHU. [lepron u yactora oOpanieHus.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[TepBeiit 3axkoH Hprotona. Bropoit 3akon Hserotona. Tpetuid 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWJia TPEHHUS! CKOJIbKECHUS,
CUJIa TPEHUS MTOKOs, IPYTUe BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO
najgenus. JIprwxkenne miaHeT BOKpyr CoisHua. IlepBasg kocMuueckasi CKOPOCTb.
HesecoMmocTs u neperpysku.

PaBHOBecue MaTepuanbHOM  TOYKU. AOCOJIIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKpPEINIEHHOW OChIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTH.

Nmnynec Tena. M3menenue wummnynsca. HWMmynsc cuibl.  3akoH
COXpaHEHHMs UMITyJIbCca. PEakTUBHOE IBUKEHUE.

Mexanudeckasi paboTa U MOIIHOCTb. PaboTa cui TsKecTu, ynpyrocTtu,
Tpeuust. CBsi3b dHEpruu U padoTel. IloTeHnManbHas >Heprust Tena, MOAHSATOrO
HaJ TOBEPXHOCTHIO 3eMiid. lloTeHIManbHas HHEPIHs CKATOH MPYKUHBI.
Kunernueckas sneprus. TeopemMa 0 KHHETUYECKON YHEPTUH. 3aKOH COXPAHEHHUS
MEXaHUYECKOW SHEPTHUH.

Jemoncmpayuu.

1. HaGmionenne MeXaHMYECKOTO JBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbBIX

TEJI OTCYETA.

2. CpaBHEHHME TyT€l U TPACKTOPUW NIBMXKEHHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenue cKopocTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHMUS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.
HaGmronenne nBr>xeHus Tena Mo OKpY>KHOCTH.

o U ok~ w

HaGmronenne MexaHMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME
orcuéra «Tenexka» Mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KECHUU
OTHOCUTEJIBHO KaOMHETa PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U JAEUCTBYIOLIEH Ha HETO
CHUJIBI.
8. HaOmronenue paBeHCTBA CHIT TPU B3aUMOJICUCTBHUH TEII.
N3Mmenenue Beca Tenia npu yCKOPEHHOM JBHKCHUMU.
10. [lepenaya nmnyibca npu B3aMMOIEHUCTBUAU TE.
11. [IpeobGpazoBanus SHEPTUN NTPU B3AUMOJICHCTBUH TETI.
12. CoxpaHeHHe UMITyJIbca IPU HEYPYTrOM B3aUMOJECHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aUMOJIEUCTBUU.
14. HaGmronenne peakTUBHOTO JIBYKCHHUS.
15. CoxpaHeHHE MEXaHWYECKON YHEPTUHU TIPH CBOOOHOM TaJICHUH.
16. CoXxpaHEHHE MEXaHUYECKOW DJHEPruyM IpHU JBWKECHUH TeElla TOJ
JNEUCTBUEM NIPYKUHBI.



Jlabopamophule padbomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJid pa3roHa U AaJIbHEUIIEro paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA UITU TEJIECXKKU.

Ornpenenenue cpelHe CKOPOCTH CKOJIbKEHUSI OpycKa WM JBUXKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpeHUs Teja NPU PAaBHOYCKOPEHHOM JBHUXKEHUU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTYTH OT BPEMEHH ITPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rUMoOTE3BI: €CIAM NPU PABHOYCKOPEHHOM JBMXKEHUHU 0e€3
HAYaJIbHOM CKOPOCTH MYTU OTHOCITCA KaK PsAJl HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kKodphuIMeHTa TPEHUS CKOJTbXKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CUIBI TPEHUS MPU PABHOMEPHOM JBIKCHHU
T€Ja 0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue paboOThl CHIBI YIOPYrOCTH MpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBHKHOTO U MOJIBHYKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanuueckue KojeOaHUs M BOJIHBI.

Konebarensnoe nBmwkeHne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUM:
MEpHUOJI, YacTOTa, aMIUIATyJIa. MaTeMaTU4eCKUd W TPYKUHHBIM MASTHUKH.
[IpeBparenue sHepruy MpU KoJaeOaTETLHOM JBHKCHHH.

3aryxaromue koseObanus. BreiHykaeHHbIe  KoneOaHus.  Pe3onaHnc.
Mexannyeckue BoJHBL. (CBOHCTBA MeXaHWYECKUX BOJH. IIpomonbHbIEe WU
MoIepeyYHble BOJHBL. JITMHA BOJHBI U CKOPOCTh €€ pachpoCTpaHEHHUs.
MexaHnyeckue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.

3ByK. ' poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1.

LA

HaGmronenne konebaHuit Ten MOJ JAEHUCTBHUEM CHIIBI TSDKECTH U CHUIBI
YOPYTOCTH.

HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenne BRIHYKICHHBIX KOJICOAHUN U Pe30HAHCA.
Pacnpocrpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIH).
HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKYCTUYECKHI PE30OHAHC.
Jlabopamophule padbomot u onvimot.
1. OmpeneneHue 4YacTOTHl W MepHUOJa KoJIEOAaHMM MaTeMaTH4eCKOTo
MasTHHUKA.

2. OmnpenenieHre 4acTOThHI U IEPHO/Ia KOJIEOAHUHN MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepuojaa KoJIEOaHHWM IMOJBEIICHHOTO K
HUTH TPy3a OT JJIUHBI HUTH.

4. WccnepoBaHue 3aBUCUMOCTH TIepuUojia KoJI€OAHUN MPYKUHHOTO
MasTHUKa OT MaccChl Irpy3a.

5. IlpoBepka HE3aBHUCUMOCTH Tepuoja KojeOaHul rpysa, MoBEIIeHHOTO
K HUTH, OT MaccChl Ipy3a.

6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepuoAa KoJjeOaHui
NPY>KUHHOTO MasTHHKA OT MaCChl Ipy3a M )XKECTKOCTHU MPY>KUHBI.

7. 3MmepeHne ycKOpeHus: CBOOOIHOTO TaICHHUS.

Pa3zpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHUTHOE  TOJ€.  DJIEKTPOMAarHuTHble BOJIHBL.  CBoiicTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snmekTpomarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DneKTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIE IBJICHUS.

JlyueBass Momens cBera. Hcrounukm  cBera.  IIpsamonuHeiHOe
pactipoctpanenue cBeta. 3armeHuss ConHna u Jlynsl. OTpaxkeHue CBeTa.
[Tnockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.

[Ipenomiienne cBeta. 3akoH mnpenomiieHUs cBeta. llosHOe BHyTpeHHee
oTpakeHHe cBeTa. lcrnonp30BaHME TMOJHOTO BHYTPEHHETO OTpaKEHUs B
ONTHUYECKUX CBETOBOJIAX.

JImnza. Xon nyuei B nuH3e. Ontuueckas cucrema ¢oToanmnapara,
MHUKpOCKoNa M Teneckona. ['a3 kak onTtudeckas cuctema. binzopykocts u
JNaJIbHO30PKOCTb.

Paznoxenne Oenoro cera B chektp. OnbiTel HbrloToHa. CnoxkeHue
CIIEKTPaJIbHBIX I[BETOB. J(ucnepcus ceera.



Jemoncmpayuu.

1. IIpsMonuHeHOE pacpOCTpaHEHUE CBETA.

2. OtpakeHue cBerTa.

3. TlomyyeHue wu300paKeHU B IIJIOCKOM, BOTHYTOM M  BBIITYKJIOM
3epKajiax.

IIpenomnenue caera.

Onrudeckuii CBETOBO/.

Xop mydelt B coOuparoiieit JnH3e.

XoJ JIydeu B pacCEeHUBarOIIECH JTUH3E.

[Tomyuenne n300pa>keHH C TOMOIIBIO JTMH3.

[Tpunuun neicTBus gortoamnmapara, MUKPOCKOIIA U TEJIECKOTA.

10. Monenb riasa.

11. PaznoxxeHue 6eoro cBeTa B CIEKTP.

12. [Tonydenwue 6e0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTHU yIJIa OTPaKEHUSI CBETOBOTO Jiyda OT yrjia
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naJICHUsI.
2. M3ydeHue xapakTEepUCTUK U300pakeHUs MpeMeTa B IIIOCKOM 3epKaie.
3. HccnemoBaHue 3aBUCUMOCTH YIJjla TPEJIOMJIEHUSI CBETOBOTO Jyda OT
yTJla MaJieHusl Ha TPAHUIIE «BO3TYX—CTEKIIO».
[TomyueHnne n300pa>keHHU C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenue  GOKYCHOTO  PACCTOSHUSA W ONTHYECKON  CHUIBI
coOuparoIeit JTMH3HI.
6. OMBITHI TTO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTD.
7. OnBITHI IO BOCIPHUATHIO IIBETA MIPEAMETOB MPU UX HAOIIOJICHUH Yepes
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

OmnswiTel Peszepdopna u miianerapHas mojens atomMa. Monens atoma bopa.
Hcnyckanue u nornomieHue ceera atomoM. KBanTel. JInHeHyaTeie CIIEKTPHI.

PaamoaktuBHOCTE. Anbda, Oera- u ramma-uziaydeHus. CrpoeHue
aroMHOro  saapa. HyknoHHas  Monenb  atomMHOro  siapa.  M3oTomsl.
PannoaktuBHble npeBpamenus. [lepuon nosypacnana aTOMHBIX SI€EP.

SAnepHbie peakuuu. 3aKOHbI COXpPaHEHHUS 3apsAI0BOIO U MACCOBOTO YHCEI.
DOHeprus CBs3u aTOMHBIX siiep. CBsi3b Macchl U 3HEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CosiHIa U 3BE3]T.

Snepnas sHepreTuka. JIeWCTBUS paJMOAKTUBHBIX W3JIYYEHHUU Ha >KUBBIC
OpraHu3MBlI.

Jemoncmpauuu.



CreKTpbl U3y4Y€HUS U MOTJIOIIECHHUS.

CrHeKTpbl pa3nUyYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpexoB B kamepe BuiibcoHa.

PaboTta cuérurka HOHU3UPYIOIIHUX U3TYUESHH.

Peructpauus u3nydeHus NpupoaHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TYyUYEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUM YACTHUIBI IO TOPMO3HOMY
nytu (o gororpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IS L o B

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

IToBTOpHUTENBEHO-000011IaOLIHI MOJTyJIb npeHa3HayeH JUISL
cUCTeMaTH3allud ¢ O00OOIIeHHs] TMPEJAMETHOIO COJAEpKAaHHUS U  ONBITa
JEeSTENBHOCTH, TPUOOPETEHHOTO TIPH M3YUYEHUH BCEro Kypca (PU3MKH, a TaKkxKe
JUISl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHy 1O (PU3MKe s
00y4aromuxcs, BHIOPABIINX 3TOT YUeOHBIN MpeaMeT.

[Ipy wm3ydyeHHH AAHHOTO MOAYJSl PEAINU3YIOTCS M CHUCTEMAaTU3UPYIOTCS
BUJABl JIESATEIBHOCTH, HAa OCHOBE KOTOPBIX OO0ECHeuYuBaeTcs JOCTHKEHHUE
OPEIMETHBIX W METAlPEeIMETHBIX IUIAHUPYEMbIX PE3YJIbTaTOB OO0y4YeHMUS,
(GopmMupyeTcst eCTeCTBEHHOHaY4YHasi FPaMOTHOCTh: OCBOEHHE HAYYHBIX METOOB
UCCIICZIOBAHNUS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUAMU OOBSICHATD
¢usnyeckue SBICHUS, NPUMEHSS MOJYUCHHbIC 3HAHUS, pellaTh 3aJauyl, B TOM
YHCJIe KAYECTBEHHBIE U AKCIIEPUMEHTAIbHBIE.

[IpyHUMNIHATBHO  NEATENBHOCTHBIM  XapakTep  JaHHOro  pasjena
peanuzyeTcs 3a CU€T TOro, YTO 00yYaroIMecs BBIMOIHAIOT 3aaHusl, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHMM pacro3HaBaTh U HAy4YHO OOBSICHSTH
¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4YHbIE METOJABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHCJIE IS IPOBEPKU TMIIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOIOB;

OOBSICHATh HaY4YHbIE OCHOBBI HanOoJiee BaXKHBIX JTOCTHIKEHUH COBPEMEHHBIX
TEXHOJOTUH, HanmpuMep, NPAKTUYECKOrO  HCMOJIb30BAHUA  Pa3IUYHbBIX
VMCTOYHHUKOB 3HEPIMM HAa OCHOBE 3aKOHA MPEBPALICHUS M COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuenne Qusnku Ha ypOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
HaIpaBJIC€HO Ha JIOCTH)KEHHE JUYHOCTHBIX, METANpeIMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbraTe wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanuss y oOywaromerocs OyayT chOpMUPOBaHBI  CIEAYIOIIHE
JMYHOCTHBIE PE3yJIbTaThl B YACTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e — TPOSBIECHHWE HHTEpPECa K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

e — IICHHOCTHOE OTHOIIECHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kKIaHCKOIO U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHH OOIIECTBEHHO
3HAUYMMBIX M JTHYECKMX MpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHECHHEM JOCTIKCHUN (DU3UKWY;

e — OCO3HAHHUE BaXHOCTH MOPAJIbHO-3TUYECKUX IMPUHUUIIOB B JEATEILHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

e — BOCIPHUATHE ICTETUUYECKUX KaYeCTB (PU3MUECKOl HAyKHU: €€ rapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 O3HAHMSA:

e — OCO3HAaHHE ILIEHHOCTH (U3MYECKON HAyKHM KaK MOIIHOIO MHCTPYMEHTa
MIO3HAHUS  MHPA, OCHOBBI  pa3BUTHUA  TEXHOJOTMW,  BaKHEHUILECH
COCTABJIAIOILIECH KYyJIbTYPHI;

e — pa3BUTHE HAy4YHOW JII0003HATENIBHOCTH, MHTEpEca K HCCIEI0BATENbCKON

NEeATENbHOCTH;

e 5) (¢opvupoBanus KyJbTYPHI 30pPOBbSi H JIMOLHMOHAJIBHOIO
0J1aronosy4us:

e — OCO3HAHHWE IIEHHOCTH Oe30omacHoro oOpasza KH3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, Ba)KHOCTU MpaBui O€30MacHOTO MOBEACHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYAOBAaHUEM B
JOMAITHUX YCIOBUAX;

e — chOpMHPOBAHHOCTH HaBbIKa pe(eKCHM, MPU3HAHWE CBOETO IpaBa Ha
OImMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

e 6) TPy10BOI0 BOCIIMTAHMS:



— aKTUBHOE y4YacTHE B PEIICHUHU MPAKTUYECKUX 3a7ay (B paMKaX CEMbH,
o0pa3oBaTeIbHON OpraHu3aliy, TOpojda, Kpas) TEXHOJIOTUYECKON U
COIIMATIbHOM HAMpaBIICHHOCTH, TPEOYIOMMUX B TOM 4ucCiIe U (U3UYECKUX
3HAHMMU;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHHUIO PO eccuil, CBA3aHHBIX ¢ PUBHKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUA:

e — OpHUEHTAIlMd Ha NMPUMEHEHUE (PU3MYECKUX 3HAHUU JIJIs pEIICHHs 3a7ad B
o0JlacTu OKpyKarolied cpeibl, MJIaHUPOBAHUS IOCTYNKOB U OIIEHKH HX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEN CpeIbl;

e — OCO3HaHHUE TJIO0ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTed ux
pelieHus;

e §8) ajanTanum K M3MEHSIIOIUMCS YCJIOBUSM COIMAJIbHOI U MPUPOTHOM
cpebl:

e — MOTPEOHOCTH BO B3aWMOJICCTBUU TIPU BBITIOJTHEHUU HCCICAOBAHUN U

MIPOCKTOB (PU3MYECKON HAMPaBJICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM

NIPYTHX;

e — TIOBBIIICHHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHYCCKYIO
NeSITEeIbHOCTD;
e — TMOTpeOHOCTH B (QOPMUPOBAHMM HOBBIX 3HAHWK, B TOM 4YHUCJIE

dbopMynupoBaTh HIEH, TMOHATHS, TUMOTE3bl O (PU3NYECKUX OOBEKTaX H
SIBJICHUSIX;

e — oOcCO3HaHHWE AePUIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B
obnactu PU3HKY;

e — IUIAHUPOBAHHME CBOETO PA3BUTHsS B MPUOOPETEHUU HOBBIX (HUIMUYECKUX
3HAHUM;

e — CTPEMJICHHE AaHaJU3UpPOBATh W BBISBIATH B3aUMOCBSI3U TPHUPOJIBI,
o0IecTBa U IKOHOMHKH, B TOM YHCJIE€ C HCIOJb30BAHUEM (PU3HUECKHUX
3HAHMM;

e — OLEHKAa CBOMX JICMCTBUM C YYETOM BIIMSHHUS HA OKPYXKAIOUIYIO Cpeny,

BO3MOXXHBIX IJIOOAJIBHBIX ITOCIIEICTBHIA.
METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMmbl 1O (pH3MKE HAa YpPOBHE OCHOBHOTO
obmero  obOpazoBanmss y  oOywaromerocss — OyayT — cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE MO03HABATEIILHBIC



YHUBEpCAJIbHbIE y4yeOHbIE JCHCTBUS, KOMMYHHKAaTUBHBIE YHUBEpCAJIbHBIC
y4eOHbIe IEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbBIE YU€OHBIEC IEHCTBHUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBUS

Ba3oBble JJornuecKkue 1edcTBUA:

BBISBJISATh W XapaKTepHU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(siBIIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS
1U1st 0000IIEHUsI U CPABHEHMUS;

BBISBJISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B paccMaTPUBACMBIX
dakTax, AaHHBIX W HAOJIOMCHUSX, OTHOCSIIHUXCS K (PU3HUECKHM
SIBJICHUSIM;

BBISBJIATH IPUYUHHO-CIICICTBCHHBIC CBSI3U MPU WU3YYCHHH (PU3HUYECKHUX
SBIICHUH © TPOIECCOB, JeNaTh BBIBOABl C  HCIIOJIB30BAHUEM
JICAYKTUBHBIX U WHAYKTHUBHBIX YMO3aKIIOUYCHHMA, BBIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYCCKUX BEIUYHH;

CaMOCTOSITEJILHO BBIOMpPATh CHOCO0O pelieHus y4deOHOH ¢u3nIecKon
3a/1auu (CpaBHEHUE HECKOJbKUX BApUAHTOB pELICHUs, BHIOOp Hauboiee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETIEHHBIX KPUTEPHUER).

Bba3oBble ucciieaoBaTeJLCKUE e HCTBUA:

UCTIOJh30BaTh  BOMPOCHI  KAaK  HWCCIIENOBATEILCKUNA  HMHCTPYMEHT
NIO3HAHHS,

IPOBOJIUTH IO CAaMOCTOSTEIHHO COCTABJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIM (U3UMYCCKUA DKCIEPUMEHT, HEOOJBIIOEe HCCICIOBAHUC
(U3UIECKOTO SIBICHUS;

OLICHWBAaTh Ha MNPUMEHUMOCTh U JIOCTOBEPHOCTh WH(OPMAIIHIO,
MIOJIYYCHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIICPUMEHTA;
CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIMICHWS ¥  BBIBOJABI  IIO
pe3ynbTaTaM MpOoBEAEHHOTO HAOIIOICHUS, ONIBITA, UCCIICOBAHMS;
IPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIIee pa3BUTHE (PUBUUECKUX
MPOIIECCOB, a TaKXK€ BBIIBUTATh MPEANOJOXKEHUS 00 WX Pa3BUTHUU B
HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI M 3aIpOCHI MPH TTOHCKE
U 0TOOpe MH(POPMAITUN WU JAHHBIX C YIETOM MPEIIOKCEHHON yaeOHOM
dbu3ryecKoi 3aaauu;



AHAJIM3UPOBATb, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM MpPECTABICHUS;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (HOpMY MHpEACTaBICHUS
uHbOpMAIMK W WIUIIOCTPUPOBATH pEIIaeMble 3aJaydl HECIOKHBIMU
CXEMaMH, TuarpaMmMamMu, HTHOU rpa@uKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0J1€ OOCYXKJIeHUsI Y4EOHOro MaTepuasa, pe3yibTaToB Ja00PATOPHBIX
paboT M TPOEKTOB 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOi
TEMBbl W BBICKA3bIBaTh WJICW, HAIICJICHHBIC HA pEIICHUE 3aJaud U
HoJepKaHKUe 01aroKeIaTeaIbHOCTH OOIICHHS,

COTIOCTaBIISATh CBOM CYXKICHHUS C CYXACHHSAMH JPYTHX YYaCTHHKOB
auanora, oOHapyKMBATh Pa3IMdMe U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHS B YCTHBIX M MMCbMEHHBIX TEKCTAX;
NyOJIMYHO TIPEACTABIATh PE3YIbTaThl BBHIMOJTHEHHOTO (U3NUYECKOTO
OmbITa (AKCTIEPUMEHTA, UCCIICOBAaHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIUBHUYaIbHOW pabOThl TPH PEIICHWH KOHKPETHOW (u3mueckoi
POOJIEMBI;

NpUHUMATh IIeTd  COBMECTHOM  JeSTETBbHOCTH, OPTraHU30BBIBATH
OCUCTBUSL MO €€ JOCTWKEHUIO: paclpedensTh poyid, O00CYKAaTh
IpOLIECCHl M Pe3yNbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHS
HECKOJIbKHUX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO Pe3yibTaTa
10 CBOEMY HAIPABIICHUIO U KOOPAUHHUPYS CBOU JCUCTBHS C IPYTHMHU
YJIeHAMUA KOMAaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/la B OOIIUI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYIHPOBAaHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

PeryisiTuBHbIe YHUBepPCAJIbHbIE yUeOHbIE 1eHCTBHUS

Camoopranusanus:

BBISIBJISITE MPOOJIEMbI B JKM3HEHHBIX M YY4E€OHBIX CHTYalUAX,
TpeOyIomuX 715l pemeHns PU3nIecKux 3HaHUM;

OpPUEHTHUPOBATHCS B PA3NIMYHBIX IMOAXOAAX MPUHATHS PpELICHUU
(MHAMBUAYAIbHOE, IPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEIICHUN
TPYTITION);

CaMOCTOSITEJIbHO COCTaBJISITh allTOPUTM pelleHus] GU3nUEeCcKor 3a1auu
WM TUIaHA MCCIEIOBAHUSA C YYETOM HMEIOIIHUXCS PECYpCoOB U



COOCTBEHHBIX  BO3MOJKHOCTEH, AapryMEHTUPOBaTh MpeJiaracMble
BApUAHTHI PELICHUN;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh QJICKBAaTHYIO OIICHKY CHUTYyallUd W TMpejjarath IutaH eé
U3MEHEHUS,;

OOBSICHSITh TNPUYUHBI JTOCTHXKEHUS (HEJOCTHXKEHUSI) PEe3yJIbTaTOB
NeSATeIbHOCTH, JaBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEILHOCTH (B TOM YHUCJIE B XOJ BHITIOJTHEHUS
(GU3UYECKOTO0 UCCIEAOBAHUS WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, U3MEHUBIIUXCS CUTYyallud, YCTAHOBJEHHBIX OIIHUOOK,
BO3ZHHKIIIUX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa IEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO Jpyroro uejoBeKa B XOJAE clopa WU
JTUCKYCCUM Ha HAy4YHYK) TeMYy, IMOHUMAaThb MOTHUBBI, HaMEpPEHUS W
JIOTUKY JIPYTOro;

PU3HABaTh CBOE MPaBO Ha OMIMOKY MPH PElIeHUU (PU3MUECKUX 3aaad
WIH B YTBEPKJICHHUIX Ha HAYYHbIE TEMBI U TAKOE ke TIPABO JPYIroro.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOydeHus B 7 KJjacce TpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

UCIIONIb30BaTh TMOHATHS: (U3HYECKHME U XUMHYECKHE SBJICHUS,
HA0JII0IEHNE, DKCIIEPUMEHT, MOJIENb, TUITIOTE3a, SAUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSTHUS BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBI)KCHHE (PaBHOMEpHOE,
HEpPaBHOMEPHOE, MNPSIMOJIIMHENHOE), TPAEKTOpHUs, PABHOJACHUCTBYIOIIAs
cuna, naepopmanus  (ympyras, —IUIacTHYECKasi), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuyath sBieHus (quddysus, TEMIOBOE€ JIBMKEHUE YACTHUIL
BEILECTBA, PABHOMEPHOE [IBH)KCHHE, HEPABHOMEPHOE JBUKEHUE,
UHEpLUs, B3aUMOJACHCTBHE TeJN, paBHOBECHE TBEPABIX TEA C
3aKpeIUIEHHON OChIO BpallleHus, Mepejaya JaBJICHUS TBEPABIMU
TeTaMH, >KHJIKOCTAMH M Ta3aMu, atMoc(hepHOe [aBliCHWE, IJIaBaHUE
T€J, MPEBPAIICHUS MEXaHUYECKOW SHEpPruu) MO ONUCAHHI0 UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOMIUX
JTaHHOE (U3NUECKOE SBJICHHUE;



pacro3HaBaTh TMPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpY’)KalolleM MHUpE, B TOM uuciie (U3UYECKUE SIBIICHHUS B MPHUPOJIE:
MIPUMEPHI ABUKEHUS C PA3IUYHBIMU CKOPOCTSMH B >KUBOW U HEKHBOU
npupojie, ACHCTBUE CUJIBI TPEHUS B MPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EpHOTo JaBJICHUs] Ha KUBOW OpPraHu3M, IUIaBaHUE PHIO, phlyaru
B TeJie 4YeJOBEKa, MPU 3TOM IMEPEBOJUTHh MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICATh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) (DU3NUECKUX
SIBJICHUI;

OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA TeJl U (U3UYECKUE SIBIICHUS,
UCTIONB3Ysl  (PuU3MUEeCKHWe BeNIMYMHBI (Macca, 00BEM, TUIOTHOCTH
BEIIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIAHSISI CKOPOCTh, CUJIA YIIPYTOCTH,
cuja TSKECTH, BeC Teja, CUja TPeHWs, JaBieHue (TBEpAOro Tena,
KUJKOCTH, Ta3a), BHITAJIKMUBAIONIAS CHJIA, MEXaHWYecKas padorTa,
MOIIIHOCTh, IIJICYO CHJIbI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT TMOJIE3HOTO
JEeWCTBHS MEXaHU3MOB, KHHETUUYECKAsl U TTOTCHITHAIbHAS YHEPTHUS ), IPU
OTMHMCAHUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUM CMBICI HCIOJIb3yEMBbIX
BEJIMYUH, UX OO0O3HAUCHHS ¥ €AWHUIBI (U3UYECKUX BEIWYHUH,
HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYHHY C
IPYTMMH BEJIMYUHAMH, CTPOUTHh TpadUKU H3YyUYEHHBIX 3aBUCUMOCTEH
(bu3nUeCcKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TMPOIECCHI,
UCIIONIb3YSl TpaBHJIa CIOXKEHUS Ccuil (BAOJIb OOHOM MpsIMOil), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumezna, IpaBUJIO PaBHOBECHS pblyara
(O7oka), «3070TO€ TPABWIIO» MEXaHUKHU, 3aKOH COXpaHEHHS
MEXaHMYECKOW SHEPIHH, MPU STOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATHh (hU3MYECKHE SBJICHUS, MPOIECCH W CBOWCTBA Tell, B TOM
Yucl€ M B KOHTEKCTE CHUTyallud MPAKTHKOOPHUEHTHUPOBAHHOTO
XapakTepa: BBISBISATh PUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe U3 1—2 JOTMYECKUX IIaroB C OMopoi Ha 1-2 M3y4eHHBIX
CBOMCTBA  (MBMYECKUX  SBJICHHWHM, (PU3NYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemate pacdy€THbIC 3aaa4ud B 1—2 JEMCTBUS, HUCIMOJIB3Yys 3aKOHBI M
dbopMyIbl, CBS3BIBaIONIE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIINM3a
yCIOBHUSl 3aJlaud  3alKChiBaTh KPAaTKOE YCJIOBHUE, MOACTABIATH
¢dusnueckre BeTUYNMHBI B (OPMYIIBI  TPOBOJIUTH PACUEThI, HAXOAUTh
CIIpaBOYHbBIE JaHHBbIE, HEOOXOAUMBIE JUIsl pPElIeHUsl 3a7ad, OLICHUBAThH
PEaATUCTUYHOCTD MOJTYYEHHON (PU3UUECKON BEITUUYUHBI,



pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN
dU3MYECKUX METOJOB, B OMNHCAHUU HUCCIEIOBAHUS  BBIICIATH
MIpOBEPSIEMOE MPETOTI0KEHNE (rumoresy), pasinyaTh u
UHTEPIPETUPOBATH MOJIYYEHHBINH PE3yIbTaT, HAXOJUTh OIIMOKU B XOJI€
OTIbITA, JIeJIATh BBIBOJIBI IO €T0 pe3yibTaTaMm;

IPOBOJIUTHh ONBITHI 1O HAOMIOJCHUIO (U3UYECKUX SBICHUM WU
dbuzmyeckux  CBOMCTB  Ten:  GOpPMYyIHUpOBaTH  IPOBEPSIEMBIC
OPEANoNOXKEHUsl, coOUpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO
000py1I0BaHMS, 3aMUCHIBATh XOJ1 OMbITa U (hOPMYJIUPOBATH BHIBOJIBL;
BBITIOJIHSITh TIPSIMBbIE M3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MacChl Tela,
0o0béMa, CHJIbI W TEMIIepaTyphl C HCIOJb30BAHUEM AaHAJIOrOBBIX U
u(poBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUs MPUOOPOB C YyuETOM
3aJIaHHOM a0COJIOTHOM MOTPEITHOCTH U3MEPEHU;

POBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3HUECKONU BETMUYHHbBI
OT JPYrO¥ ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH MYTH
PaBHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHU JABWKCHHS TeJa, CHUJIbI
TPEHMsI CKOJIbXKEHHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEMN
T€JI W HE3aBUCUMOCTH CHWJIbI TPEHHUS OT IUIOIIAJAN CONPUKOCHOBEHUS
T€J, CUJIbl YIIPYTOCTH OT yIJIMHEHUS MPYKUHBI, BHITATKUBAIOLIEH CUIIbI
OoT 00BEMa MOTPY)KEHHOW YaCTH TeJla M OT IUIOTHOCTH KUIKOCTH, €&
HE3aBHUCUMOCTH OT IUJIOTHOCTH Teja, OT TIJIYOMHBI, HAa KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM IJIaBaHUA TeEJl, YCIOBUN PAaBHOBECHUS pblyara
U OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHUHM YYEOHOIO HCCIICIOBAHUS,
coOupaTh  YCTaHOBKY ¥  BBIIOJHATH  WU3MEPEHHs,  CIeays
NPEIJIO)KEHHOMY  TUIaHy, (UKCUPOBATh pE3yNbTaThl IMOTYyYEHHOUN
3aBUCUMOCTH (DM3UYECKUX BEJIMYHH B BUJE MPEIJIOKEHHBIX TaOIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yabTaTaM UCCIICI0BAHMUS;

IPOBOANTH KOCBEHHBIE M3MEPEHHs (PU3MYECKUX BEIUYUH (IUIOTHOCTH
BEILECTBA KUIAKOCTU M TBEPAOTO TeNa, CHUJA TPEHUSI CKOJIbKEHUS,
NABIICHUE BO3[yXa, BBITAIKUBAIOUIASA CHWJIA, JEHCTByIOUmlas Ha
NOTPY>KEHHOE B JKUIKOCTHh TENO, KOAPOUIIMEHT MOJIE3HOTO JEUCTBUS
OPOCTBIX MEXaHU3MOB), CJEeAyd NPEAJIOKEHHOW HWHCTPYKLUHUH: TMpHU
BBINIOJIHEHUU U3MEPEHUN cOOMpaTh 3KCIEPUMEHTANIbHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOmoaTh TpaBWiIa TEXHUKH Oe30macHOCTH Tmpu  padbore ¢
1ab60paTOpHBIM 00OPYIOBAHHEM;



e YKa3bIBaTh NMPUHITUIIEI JEHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECHI, TEPMOMETpP, AUHAMOMETpP, COOOIIAIOIINECS COCY/bI, OapomeTp,
phIYar, MOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

e XapaKTepHU30BaTh MPHUHIIUIBI JCHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCaHUS (B TOM YHCIIE:
MOJITUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHNA TIpece,
MaHOMETp, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMETp), HCIIOIb3Ys
3HaHMSI O CBOWCTBAX (PU3MYECKHX SBJICHHA UM HE0OXOJUMBIS
(du3HUecKre 3aKOHbI K 3aKOHOMEPHOCTH;

e TMPUBOJWTH TPHUMEPHl (HAXOAUTh HHPOPMALUIO O TPHUMEPAX)
MPAKTUYECKOTO HMCIIOIb30BaHUS (DU3UYCCKUX 3HAHWM B MOBCEIHEBHOMN
KU3HU NI oOecreueHrs 0€30MacHOCTH MpU 0OpallleHuH ¢ Mpubdopamu
U TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U COOTIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJICHHS B OKPYIKAIOIIEH Cpejie;

e OCYIIECTBIATH OTOOpP HWCTOYHHMKOB HHpopmaruu B MHTepHeTE B
COOTBETCTBMHM C 3aJaHHBIM ITIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONIUXCS 3HAaHUH W MYTEM CpPaBHCHHUS pPa3IUYHBIX HCTOYHHKOB
BBIIENISATh HMH(OpPMALIMIO, KOTOpas SABIAETCS TPOTUBOPEUYMBON MU
MOJKET OBITh HEJJOCTOBEPHOM;

e WCIIOJNIb30BaTh TPU  BBHINOJHEHWHU Yy4eOHBIX 3aJaHUN  HaAy4dHO-
HOMYJISIPHYIO JTUTEPATYpPY (U3MUECKOTO COJEpP)KaHMs, CIPABOYHbBIC
MaTepuaibl, pecypcel cetu  VHTepHer, Biamerb mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMAIUU U3 OJHON
3HAKOBOW CUCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 HCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM 4YHCIIe MyOJMYHO JeNaTh KpaTKUE COOOIIEHUS O pe3ylbTarax
NPOEKTOB WM Y4Y€OHBIX HCCIEAOBAHHM, TMPH OSTOM TPaMOTHO
UCIIOJIb30BaTh M3yYEHHBINM TMOHATUWHBIA amnmapat Kypca (U3UKH,
COMPOBOK/IaTh BBHICTYIVICHHUE MPE3CHTAIINCH;

e TIPU BBIOJTHEHUH YYEOHBIX MPOCKTOB M HCCIEIOBAHUUN paCIpeaeiiaTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C IMOCTABICHHBIMH 3a/1adyaMH,
CIENUTh 3a BBIMOJHEHWEM IIJIaHa JCWCTBUMN, aJCKBATHO OIICHUBATH
COOCTBEHHBI BKJIaJ] B JIEATEIBHOCTh TPYMIBI, BBICTPAWBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.

K konmy oOydenus B 8 kJjiacce mpenMeTHbIE pe3yibTaThl HA 0a30BOM

YPOBHE JIOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y O0YJAIOIIINXCS YMEHHUI:



UCIIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE
JIBUKEHUE aTOMOB M MOJEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA,
KpUCTAJNIMYECKUE U aMOP(HBIEC TeJa, HACBILICHHBIM U HEHACBIILICHHBIN
nap, BJI@XHOCTb BO3JlyXa, TEMIeEparypa, BHYTPEHHSS JHeprus,
TEIUIOBOW  JBUIaTeslb, DJJIEMEHTAPHBIM  JJIEKTPUYECKUN  3apsn,
ANEKTPUYECKOE TMOJ€, MNPOBOJHUKH M JTUAJIEKTPUKH, MOCTOSHHBIN
ANEKTPUYECKHUI TOK, MATHUTHOE MOJIE;

pasnuyarh sBJIEHUs (TEIJIOBOE paCIIMpPeHHUE U CKaTue, Tervionepeaaya,
TEIUIOBOE  PABHOBECHE, CMAauMBaHME, KaNWUISIpHbIE  SIBJICHUA,
ucrnapeHue, KOHJIEHC AU, IUIaBJICHUE, KpUCTaIIA3aIUs
(oTBepAeBaHUE), KHUIEHUE, Teronepenaya  (TEMJIONPOBOJAHOCTD,
KOHBEKIIUS, U3TYUEHUE), AIEKTPHU3aLUs T, B3aUMOJICHCTBHE 3aps/IOB,
JeNCTBUS AIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHCTBUE MarHUTOB, ACHCTBME MarHUTHOTO TOJIA Ha MPOBOAHUK
C TOKOM, DOJEKTPOMArHUTHas WHAYKIHUSA) 1O ONHUCAHUIO HX
XapaKTepHbIX CBOMCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JIaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSIBICHUE H3YUYEHHBIX (PU3MYECKUX SBICHUHM B
OKpY’)XalollleM MHpe, B TOM 4YHcie (PU3MUECKUe SBICHUS B IPUPOJE:
IIOBEPXHOCTHOE HATSKEHHME M KallWJUIIPHBIE SBIEHUS B INPUPOJE,
KpUCTaJUIBl B Ipupoje, uanydeHue ConHia, 3aMep3aHue BOJOEMOB,
MOpckue Opusbl, 00pa3oBaHUE pOCHI, TyMaHa, MWHEs, CHera,
AJIEKTPUYECKHE SBJICHHS B arMocdepe, 3JIEKTPUUECTBO IKHUBBIX
OpPraHMW3MOB, MAarHMUTHOE THoje 3eMiH, Jpeildp NOoJICOB, pOJIb
MarHUTHOIO MOJS U1 KU3HHM Ha 3emile, MOJSIPHOE CHSHHE, IPU 3TOM
HepeBOAUTh  MPAKTUYECKYI0 3aJady B  Y4eOHYIO,  BBIIEIAThH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (DU3UIECCKUX SIBICHHIA;
ONKCHIBAaTh HW3YYEHHbIE CBOICTBa Tel M (U3MUYECKUE SIBICHUS,
UCTOJB3ys] (U3NYECKUE BEJIMYUHBI (TeMIeparypa, BHYTPEHHSSA
SHEpPrus, KOJIMYECTBO TEIUIOTHI, yJIEIbHAs TEIUIOEMKOCTh BEIIECTBA,
yleIbpHas TEIUIOTa IUIABJICHHUA, yJEJIbHAas TEIUIOTa MapooOpa3oBaHUs,
ylaenbHas TEIUIoTa CrOpaHHus TOIIMBA, KO3((UIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOM MAallMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3]yXa,
NEKTPUYECKUI 3aps], cuiaa TOKa, OJJIEKTPUUYECKOE HAaNpsKEHUE,
CONPOTHUBIICHUE INPOBOJAHUKA, YAEJIBbHOE CONPOTUBIEHUE BEIIECTBA,
paboTa U MOIIHOCTH AJIEKTPUUYECKOTIO TOKA), MPH OMHCAHUN NMPABUIBHO
TPAKTOBAaTh (PU3UUECKUI CMBICII UCIIOIb3YEMBIX BEJIMYUH, 0003HAYEHUS
Y €IMHULIBI (PU3NYECKUX BEJIIMYMH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLIUE



JAHHYI0 (PU3UYECKYIO BEJIMYHMHY C JPYTUMHU BEJIUYMHAMH, CTPOUTH
rpaMKi U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBa Tei, (DU3UYECKHUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIC MOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKON TEOpUH
CTPOCHMS  BEIIECTBA, MPUHIUII  CYNEPHO3UIMU  Tojie  (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Owma mis
ydacTka 1enu, 3akoH Jlxoymns—JIeHna, 3akoH COXpaHEHUS! SHEPTUH, TIPU
3TOM JaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alHChIBaTh €ro
MaTeMaTHYE€CKOE BhIPaKEHUE;

OOBSICHATh (PU3MUYECKUE TPOILIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CUTyallud  MPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATH IPUYUHHOCIIEJCTBEHHBIC CBSA3U, CTPOUTH O0BsICHEHHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTte pacu€THbIC 3adaud B 2—3 JIEUCTBUSA, HCIOJB3Yysl 3aKOHBI U
dbopmynibl, CBSI3bIBaIOIINE (PU3HUECCKHUE BEJIUYMHBI: HA OCHOBE aHalIn3a
yCJIOBHS 3a7la4Ml 3alMChIBATh KPATKOE YCIIOBHE, BBISBIISTH HEJIOCTATOK
JAHHBIX JUIsI pEIIeHUs 3aJlauyd, BBIOMpATh 3aKOHBI M (POPMYIIBI,
HEOOXoAuMBbIE ISl €€ pelieHus, MPOBOIUTh Pacy€Thl U CpPaBHUBATH
MOJIYdEHHOE 3HadYeHUe (PU3MUYECKOM BEJIMYMHBI C HW3BECTHBIMU
JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOJXHO PEIIUTh MPH TTOMOIIH
(U3UYIECKUX METOJIOB, MCIOJIB3Ysl ONHUCAHUE MCCIICIOBAHUS, BBIICIATD
IIPOBEpPsSIEMOE TIPEAINOJI0KECHUE, OILICHUBATh IPABUIBHOCTD IOPSIKA
IIPOBEICHUS UCCIICIOBAHMSI, IEJIaTh BBIBOJIBI;

IPOBOJIUTH OIBITHI 1O HAOMIOMCHUIO (U3UYECKUX SBICHUM WU
¢u3nuecknx CBOWCTB Ten (KamwUISIpHBIC SBICHUS, 3aBUCUMOCTH
JaBJICHUS BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpoIecca
OCTBIBAaHUSI M HArpeBaHUsl NpPU H3JIYYEHHH OT I[BETa M3Jy4darollen
(mornomawpieil) MOBEPXHOCTH, CKOPOCTh HCHapeHUsi BOJbI OT
TEMIIEPATYpPhl KUAKOCTU U IUIOMIAAN €€ MOBEPXHOCTH, ANEKTpU3ALUs
T€1 U B3aUMOJAECHCTBHUE OHIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE
MOCTOSIHHBIX MAarHWTOB, BU3yaJIU3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX
MAarHuTOB, JE€MCTBHMS MAarHUTHOTO TIOJISI HAa MPOBOJHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJBUTATENS MTOCTOSTHHOTO
TOKa): (opMyIHMpoBaTh MPOBEPSCMBIC TPEANMOIOKECHUSA, COOMPATH
YCTAHOBKY M3 MPEMJIOAKEHHOIO0 000PY/I0BAHUS, OMUCHIBATH XOJ OMbITA
1 (popMynHpOBaThH BBIBOIBI;



BBITIOJIHATh  MPSAMBIE HW3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBbHOUN
BJIQKHOCTU BO3]lyXa, CHJIBI TOKA, HAIPSIKEHHUsS C HCIOJIb30BaHUEM
aQHAJIOTOBBIX MPUOOPOB U TATUUKOB (PU3UYECKUX BEIIUYUH, CPABHUBATH
pe3yabTaThl  HU3MEpeHUi ¢ y4€ToM  3aJaHHOM  abCOJFOTHOM
NOTPELIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3HUECKONW BETMUYHHbI
OT JpPYyrod ¢ HCHOJb30BAHUEM TNPSIMBIX H3MEPEHUH (3aBUCUMOCTH
CONPOTUBIICHUS] NPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAAW IONEPEYHOTrO
CEYEHUs1 U YJIEJIBbHOIO CONPOTHUBJIEHUS BEIIECTBA NPOBOJHHKA, CHUJIBI
TOKa, WIYLIETO 4Yepe3 NPOBOJHMK, OT HAIPSIKEHHUsS Ha IMPOBOJHUKE,
UCCIIEIOBAHME TIOCJIEAOBATEIBHOTO M IAPAJUICIBHOIO COECIMHEHUU
NPOBOJAHUKOB): IJIAHUPOBATh HUCCIIEIOBaHUE, COOMPATh YCTAaHOBKY M
BBITMIOJHATh U3MEPEHHUSI, CIIeys] IPEIJIO)KEHHOMY TIaHy, (PUMKCUPOBATh
pe3yNbTaThl TOJYYEHHOM 3aBHCHUMOCTH B BHJIe TaONIUIl W TpaduKoOB,
JenaTh BBIBOJBI 110 PE3YyIbTaTaM MCCIIEI0BaHUS;

MIPOBOJIUTh KOCBEHHBIE HM3MEpeHUs (U3NUYECKUX BeIW4YuH (yIeiabHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIEHHWE TMPOBOJHMKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TNIAHUPOBATh U3MEpPEHUs, cOOUpaTh
JKCIIEpUMEHTAJIBHYIO0 YCTaHOBKY, CIEAYs NPEII0KEHHON UHCTPYKIIUH,
Y BBIYUCIIATH 3HAUEHNUE BEJINYNHBI;

coOmoaTh MpaBWiIa TEXHUKM Oe3omacHoCcTH TMpu  pabore ¢
1a60paTOpPHBIM 000PYIOBAHHUEM;

XapaKTepu30BaTh MPHUHIIUIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOM Ha UX ONHUCAHUS (B TOM YHCIE:
CUCTEMa OTOILJICHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIIepMETp,
BOJIBTMETP, CUETUMK DJICKTPUUYECKON SHEPIUU, DIEKTPOOCBETUTEIIBHbBIC
puOOoPHI, HarpeBaTesbHbIC AIEKTPONPUOOPHI (mpumepsl),
AJIEKTPUYECKUE MPEIOXPAHUTENIN, SJICKTPOMATrHUT, 3JIEKTPOJBUIATEND
MIOCTOSIHHOTO TOKa), MCIOIb3ys 3HAHUS O CBOMCTBaxX (PU3MUYECKHUX
ABJICHUI 1 He0OXoIuMBbIe (pU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIBHBIC
npuOOpsel MO CXeMaM U CXEMaTHYHBIM pPHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CrOpaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JJIEKTPUUYECKUX
Hened ¢ IOCIEHOBATENBbHBIM M MAPAJUICIBHBIM  COCIMHEHHUEM
JJIEMEHTOB,  pa3auyas  YCJIOBHbIE  OOO3HAYEHUS  DIIEMEHTOB
AJIEKTPUYECKUX LIETIEH;



K

NPUBOAUTHL TOpUMEPHl  (HAXOAUTh HWHQPOPMAIMI0O O MpUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUSl (PU3UYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU I oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 370POBbsI U COOJIIOACHUS
HOPM 3KOJIOTHYECKOTO OBEACHUS B OKPYKaIOILEH CpeJie;
OCYIIECTBIIATh TOUCK HWH(POpManuu (PU3UIECKOTO COJACpKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUNW U IMYTEM CpPaBHEHMUS
JOTIOJIHUTENIBHBIX HMCTOYHHKOB BBIACHATH HWH(MOpPMAILUIO, KOTOpas
SIBJISIETCSI POTUBOPEUMBOM MITU MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIB30BaTh MPHU  BBIMOJHEHUM  Y4eOHBIX 3aJaHUN  Hay4HO-
NOMYJIAPHYIO JIUTEpaTypy (U3NUECKOTO COACpKaHUS, CIPaBOYHbBIC
Marepuaibl, pecypchl cetu VHTepHeT, BiaaeTh NOpuéMamMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHPOPMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC U KPAaTKUE YCTHBIE COOOIICHUS,
0000mass uHGOPMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (HPHU3UIECKOTO
COJICp)KaHMs, B TOM UYHCIE MYOJMYHO TMPEJCTABIATh PE3yJIbTaThl
MIPOCKTHOM WJIM MCCIICIOBATEIILCKOM  JEATEIIbHOCTA, IPHU OTOM
IPaMOTHO MCIOJb30BaTh W3YYEHHBI TMOHSITHMHBIA ammapar Kypca
(bu3HKH, COMPOBOXKIATH BBICTYIICHUE MTPE3CHTALIUECH;

IIPU BBIIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHMM (PU3UYECKUX
IPOLIECCOB paclpenessTh O0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 33J]a4aMH, CJICIUTh 32 BBHIIIOJHEHUEM IUTaHa ACHCTBUIN
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B
JESITENBHOCTD TPYIIIBI, BBICTPaNBATh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHITy 0OyueHuss B 9 KJjacce MpeaMETHBbIC pe3ylbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

VCIOJIb30BAaTh IIOHATHS: CUCTEMA OTCYETA, MaTrepuajbHas TOYKA,
TPAEeKTOpHUs, OTHOCHUTEIBHOCTH MEXaHUYECKOTO JIBUKECHUS,
nedopmarus (yrnpyras, IiIacTUYECKas), TPEHUE, IIEHTPOCTPEMHUTEIBHOE
YCKOpPEHUE, HEBECOMOCTh U TMEPErpy3KH, LUEHTP TKECTH, aOCOTIOTHO
TBEPAOE TENO, LEHTP THHKECTH TBEPAOrO TEa, PABHOBECHUE,
MEXaHWYeCKHe KOJIeOaHWS W BOJHBI, 3BYK, HH(PA3BYK M YIbTPa3BYK,
DJIEKTPOMATHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh W JAJbHO30PKOCTh,  CIEKTPHl  WCIYCKAHHUS U
noryonieHus, aibgpa, O0eta- U raMma-us3ydeHusi, U30TOMbI, sAepHas
DHEPIeTUKA;



pa3nuuaTh SBJICHHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIUHEITHOE
JBW)KCHUE, PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHHE, CBOOOIHOE
najieHue  Tel, pPAaBHOMEPHOE  JBWKEHHE TI0  OKPYKHOCTH,
B3aMMOJICUCTBUE  TEJ, pPEAKTUBHOE JBUXKEHHUE, KoJjieOaTelbHOe
JIBUKEHUE (3aTyXarolle W BbIHYXKJEHHbIE KoJeOaHHs), pPE30HAHC,
BOJHOBOE  JBWKCHHE,  OTpaXeHHWEe  3BYyKa,  NPSIMOJIHHEHUHOE
pacupocTpaHeHHe, OTpakKeHHEe ¢ MPEJIOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTpa)XE€HUE CBETA, Pa3OXKeHUE OeNoro cBeTa B CIEKTP U
CIIO)KCHHE CIIEKTPAJIbHBIX I[BETOB, JHMCIIEPCUS CBETA, €CTECTBCHHAS
pPaZMOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa H3ITYYCHHUS)
MO0 OIMCAaHWI0 HMX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TPOSIBICHUE W3YYCHHBIX (PU3UYECKUX SBICHHUHA B
OKpyXaromeM Mupe (B TOM 4uclie (pU3MYecKHe SIBICHUS B TPUPOJIE:
NpUIVBBL M OTIUBBI, JABWKeHHE TulaHeT COJHEYHOW CHCTEMBI,
PCaKTHUBHOE JBIDKEHHE JKUBBIX OPTaHW3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHYECKHWE BOJHBI, IyHAMH, 3XO,
[[BETa TeJI, ONTHYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYEcKoe JeHCTBUE
BUJUMOTO, YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOTO  U3IyUYEHUH,
€CTECTBEHHBIM  paJMOAaKTUBHBIA  (OH,  KOCMUYECKHE  JIy4H,
pPaAMOAaKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHHEpPAJoB, JIEHCTBHE
PaAMOAKTUBHBIX M3JIyY€HUH Ha OpraHuU3M 4YeJoBeKa), NpH ITOM
NEPEeBOJIUTh  MPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIETSATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUM;
ONMKCHIBATh HW3YYCHHBICE CBOWCTBA Tel U (U3WYECKUE SBICHUS,
UCTIONB3Yys (pU3ndecKkrne BETUYUHBI (CPEIHSSI 1 MTHOBEHHAsi CKOPOCTh
TeJla IPU HEPAaBHOMEPHOM JIBYKEHHH, YCKOPEHHUE, IEpeMELIeHHE, MTyTh,
yIJIoBasg CKOPOCTb, CWJIa TPEHMs, CHUJla YHOPYIOCTH, CHJIA TSIKECTH,
yCKOpEHHE CBOOOJHOTO MaJCHUs, BEC Teja, UMIIYJIbC Tejla, UMITYJIbC
CWJIbI, ME€XaHW4yecKas paboTa W MOUIHOCTb, MOTEHIMAJbHASI SHEPrUs
TeJla, TOJHATOr0 HaJ MOBEPXHOCTBHIO 3€MJIM, NMOTCHLUATIbHAS SHEPTHUS
C)KaTOM TMpPY>KWHBI, KUHETUYECKas SHEPrus, MOJHAs MeXaHU4ecKas
SHeprusi, MepuoJ W YacToTa KojeOaHWM, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPETOMIICHUS
Cpenbl), IpU ONHCAHMM TMPABUIBHO TPAKTOBATh (PU3WUYECKUI CMBICH
UCTOJIB3yEMbIX BEIUYMH, OOO3HAUYEHHUS U €IUHHUIBl (DU3HUECKUX
BEJINYUH, HAXOIUTh (HOPMYIIbI, CBS3BIBAIOIINE NaHHYIO (PU3NYECKYIO



BEJIMYMHY C JPYITMMHU BEJIIMYMHAMHU, CTPOUTh TI'papuKH H3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHHUS SHEPTUU, 3aKOH BCEMHUPHOTO TITOTEHUS,
OPUHLMIT CYHEPIO3UIMK CUJ, TPUHIMI OTHOCUTENbHOCTH ['anunes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHbI OTPAKEHUS U
IPEJIOMJICHUS] CBETAa, 3aKOHBbl COXPAaHEHUsS 3apsAJ0BOrO M MacCOBOIO
yucesll TMpU SAEPHBIX pPEAKUUsAX, OPU DTOM JaBaTh CIOBECHYIO
(GOpMyNHpPOBKY 3aKOHAa M  3alUChIBaTh €r0  MaTeMaTHYECKOe
BBIPAYKEHUE;

OOBSACHATH (PU3MUYECKHE MPOLIECCHl M CBOWCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE€  CUTyalluil  MpPaKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—
3 JIorMYeckux IIaroB ¢ OMOpol Ha 2-3 M3yYEHHBIX CBOICTBA
bu3nuecKuXx sBICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemiaTe pacy€THblE 3a1aud  (ONMUpAIOIIMECSs HAa CHUCTEMY H3 2-3
YpaBHEHMI), HCHONB3YsS 3aKOHBI W  (OPMYJNbI, CBSI3bIBAIOIIUE
(¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHajiW3a YCIOBUS 3a/layd
3alliChIBaTh KPAaTKO€  YCIIOBUE, BBISBIATH HEJOCTAIOUIME MU
M30BITOUHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE
JUIA peLleHusi, MPOBOAMTH pPacy€Thl M OLIEHHWBAaTh PEaTUCTUYHOCTH
HOJyYEHHOI'0 3HaUeHUs! (PU3NYECKON BETUUHMHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PpELIUTh MPU [OMOIIU
(u3nYeCKUX METO/0B, UCIOJB3YSl OMHCAHUE MCCIETO0BAaHUS, BbIIEIATH
OpoBEpsieMOE TPEANONIOKEHNE, OLEHUBATh IPAaBUIBHOCTb IMOpPsAKa
IOPOBEACHUS HCCIENOBAaHUS, J€JaTb BbBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB,;

OPOBOJUTH OMNBITHI IO HAONIONEHUIO (PU3UYECKUX SIBICHUN WU
¢u3nyeckux CBOMCTB Tel (MU3yueHHe BTOporo 3akoHa HeloToHa, 3akoHa
COXpaHEHUsl SHEPruH, 3aBUCUMOCTh Iepuoaa KoseOaHuil mpy>KUHHOTO
MasITHUKA OT MaccChl Ipy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTB OT
aMIUIMTYJbl MaJIbIX KOJeOaHWil, NPSAMOJIMHENHOE pacnpocTpaHEeHUe
CBETa, pa3JoXKeHue Oenoro cBeTa B CIHEKTpP, H3YYEHHE CBOMCTB
n300pakeHus B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeaAMeTa B
coOuparomieit JuH3e, HAOI0IEHUE CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB
U3TY4YeHHSI): CaMOCTOSITEIbBHO COOMpATh YCTaHOBKY M3 H30BITOUYHOTO
HaOopa 00OpyJOBaHUS, ONHMCBHIBATH XOJ OIBITA U €ro pe3yibTaThl,
(opMyIMpPOBaTH BHIBOABL;



MPOBOAUTh TPHU HEOOXOMAMMOCTH CEPHI0 TMPSAMBIX H3MEPCHHUM,
ompenenssl CcpellHee 3HadeHue wu3MepsieMoil BenuuuHbl ((HOKyCHOE
paccrosiHiue coOuparolieil JUH3bI), OOOCHOBBIBATH BBHIOOp crocoba
u3MepeHus (M3MEPUTEIBLHOrO NpUdopa);

OPOBOAUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HayalbHOW CKOPOCTH, NEpHOJa
KoJIeOaHUN MaTEeMaTHUYEeCKOTO MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHMs CBETa OT yIJia MaJeHus U YIia MpeIoMJIeHUsl OT yria
najeHus): IUIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOSATEIBLHO COOUpaTh
YCTAaHOBKY, (DUKCHUPOBATHh pPE3yIbTaThl TOJYYCHHOM 3aBUCHUMOCTH
(Gu3HUECKUX BEIMYUH B BUJE TaOJUIl U TpaduKOB, J€IaTh BHIBOABI IO
pe3ynbTaTam HCCIIeIOBAHUS;

NIPOBOJAUTL KOCBCHHBIC HM3MEPEHUS (PU3MYECKHX BEIMYUH (CpPEIHSSA
CKOPOCTb U YCKOpPEHHE Tejla MpPU PABHOYCKOPEHHOM JIBUXKEHUH,
YCKOpPEHHE CBOOOIHOTO TMaeHHUs, )KECTKOCTh MPYKUHBI, KOdPPUIIMEHT
TPEHMsI CKOJBKEHHs, MEXaHu4eckasi paboTa U MOILIHOCTb, YAaCTOTa U
nepuoj; KojaeOaHWil MaTeMaTH4YeCKOrO U MPYKUHHOTO MAasiTHUKOB,
ONTHUYECKAass CUja COOMparoIIe JHMH3BL, pPAaJUOAKTUBHBIN  (OH):
IUTAHUPOBATh U3MEPEHUs, COOMPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIMIOJHATh ~ M3MEPEHHUs, CcleAysd MpeUIOKEHHONM  HMHCTPYKIUH,
BBIUUCISATh 3HAYCHHE BEIUYMHBI M aHAJIM3UPOBATH IMOJYYECHHbIE
pE3yJbTAThI C YYETOM 3aJJaHHOM MTOTPEMIHOCTH U3MEPECHUM;

coOmoMaTh TpaBWjia TEXHMKM O€30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

pas3nu4aTh OCHOBHBIE TPU3HAKU HW3YUYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHaibHas TOYKa, aOCOTIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMma, HyKJIOHHAas
MOJIeNTb AaTOMHOTO SJ1pa;

XapaKTepu30BaTh MPHUHIIUIBI JICUCTBHS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPON Ha WX OmUcaHUs (B TOM YHCIE:
CIIUJOMETp, JATYUKHU TOJOXKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, MEepUCKOoN, (oTroamnmnapar, ONTHUYECKHE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETp, KaMmepa BuiabcoHa), HCHOJb3ysl 3HAHUA O
CBOMCTBaX (U3MUECKUX SBICHUH ¥ HEoOXonuMmble (HU3MIECKUE
3aKOHOMEPHOCTH;

WCIIOJIb30BaTh  CXEMBbl M  CXEMAaTHYHBIE PHUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOHCTB, WU3MEPUTETHHBIX npudopoB u



TEXHOJIOTUYECKUX TMPOIECCOB MPU PEIICHUH Y4YEeOHO-TIPAKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JJI MOCTPOCHUSI U300paKE€HUM B TMIIOCKOM
3epKaJie 1 coOMparolel JTMH3E;

OPUBOAUTL MpPUMEPHl  (HAXOAUTh HWHOpMAIMIO O MpUMEpax)
MPaKTUYECKOTO MCIOJIb30BaHUS (PU3UYECKUX 3HAHWM B MOBCEIHEBHOMU
KU3HU I oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpubdopamMu
U TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHECHUS 37]0POBbsI U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEAECHUS B OKPYKAOUIEH CPEAE;
OCYIIECTBIIATh TOWCK HWH(pOpMauu (PU3UIECKOTO COACpKaHUS B
Nutepuere, camocTosTenbHO (OPMYNIHMpPYs TOMCKOBBIM  3arpoc,
HAaXOJUTh  MYTH  OMNpEJEJEHUS  JIOCTOBEPHOCTH  MOJYYEHHOU
uHOpMalMK Ha OCHOBE HMMEIOIIMXCS 3HAHUW W JIOMOJHUTEIBHBIX
WCTOYHHUKOB;

UCIIOJIB30BaTh TPH  BBIMOJHEHUM Y4eOHBIX 3aJaHUN  Hay4HO-
NOMYJIAPHYIO JIUTEpaTypy (PU3UUECKOTro COACp)KaHHS, CIPaBOYHBIC
Marepuainabl, pecypchl cetu VIHTepHeT, BiaaeTh NOpuéMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HHPOPMAIIUU U3 OJTHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
UH(GOPMAIIMKM U3 HECKOJIbKUX HMCTOYHMKOB (PM3MUECKOrO COJAEpKaHUs,
yOIMYHO PEACTaBIATh pe3yJbTaThl IPOEKTHOMN WIN
UCCIIEN0BATEIBCKON JIESITENBHOCTH, MIPU 3TOM I'PAMOTHO MCIOJIb30BaTh
W3YYEHHBI TMOHATUHHBIN anmapaT H3ydyaemMoro pasjaena (HU3MKd U
COTIPOBOXK/IaTh BBICTYIUICHUE TpPE3eHTalHnel ¢ yu4éToM OCOOEHHOCTEeH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

duexkTponHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

Pazjnen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
b K
1.1 ®dusuka - Hayka o0 IpUpoJe 2 nommorexa 11O
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BETNINHEI 2 bubmmorexa LOK
https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAY4HBIN METOJ O3HAHUS 2
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeIeHUS 0 CTPOEHUM BellleCTBA
2.1 CrpoeHue BelecTBa 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aMMOACHCTBHE YaCTHI] ’ bubnuorexa [JOK
) BelllECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 Eubmorexa ITOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3nen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHuueckoe JBMKECHUE 3 bubmorexa HOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJIOTHOCTh 4 bubmmoreka [IOK




https://m.edsoo.ru/7f416194

bubnauoreka IIOK

3.3 Cwuna. Bunsr cun 14
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuotexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBieHue KAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOChEpHOE A1aBIeHHe 6 https://m.edsoo.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bubnuoreka [JOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
5.1 PabGoTa 1 MomHOCTH 3 Eubmorexa ITOK
https://m.edsoo.ru/7f416194
bu6 OK
5.2 [IpocThie MeXaHU3MBbI 5 nomoreka Il
https://m.edsoo.ru/7f416194
bu6 K
5.3 MexaHunueckas Heprust 4 noamorexa O
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68




8 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3gen 1. TemioBblie ABJICHUA

1.1 CrpoeHue u CBOWCTBA BELIECTBA 7 bubnuoreka L{OK https:/m.edsoo.ru/7f4181ce
1.2 TemuoBbIe mpoiecchl 21 bubnuoreka L{OK https:/m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznea 2. DiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
C) .3
2.1 JIeKTprHecKue 3ap5\1')1H APDKCHIbIC 7 bu6mmorexa [IOK https://m.edsoo.ru/7f4181ce
TeJa ¥ UX B3aUMOJICHCTBUE
2.2 IToCcTOSIHHBIN AIEKTPUUECKUN TOK 20 bubnuoteka I{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 bu6mmoreka [{OK https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMAarHuTHasE MHIYKIUS bubnuoteka I{OK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3zgen 1. Mexanundeckue iBJICHUSA

Mexannueckoe OBMKEHUE U CIIOCOObI

1.1 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
€ro OMUCaHus
1.2 B3anmopetictBue Ten 20 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHHUS 10 bubnuoreka L{OK https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHnveckue KoJeO0aHUsI M BOJHbI
2.1 MexaHndecKkre KojaecOaHus bu6mmoreka [{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHndeckre BOJHBI. 3BYK bubnuoteka I{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
DNEeKTPOMarHUuTHOE MOJie U
3.1 P 6 bu6mmoreka [IOK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHBIE BOJTHbI
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
4.1 3aKOHBI pacCIpOCTPAaHEHHUs CBETA bubmuoteka L{OK https:/m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 bubnuoreka LIOK https:/m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 6enoro cBeTa B CIIEKTp 3 bubmmoteka [{OK https://m.edsoo.ru/7f41a4a6




Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
nu
5.1 CTLYCKARHE 1 NOTIIOMERHE CBeTa 4 bubmnoreka LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrpoeHue aTOMHOTO siipa bubnuoreka L{OK https:/m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
I1 606
6.1 OBTOPCHHE H OOODIICHHE CONCPAAHIA 9 bu6mmorexa [IOK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9 knacc
Wroro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

®u3nka — Hayka o npupoje. SABaeHus npupoas! 1
duznueckre SABICHUS 1
DU3NYECKUE BEIIMYMHBI U UX U3MEPEHHE 1
4 Ypok-uccnenosanue "M3mepenue reMneparypbl Ipy NOMOIIU )KUIKOCTHOIO TEPMOMETPA U 1
JaTYMKA TEMITEpATyphl"
5 Mertoapl HaydHOTO MO3HaHUs. Onucanue GU3NIECKUX SBICHHUI C ITOMOIIBI0 MOJIENIEH 1
6 Ypok-uccnenoanue "[IpoBepka runoTe3bl: JaTbHOCTH MOJETA MIAapUKa, MYyIIEHHOTO 1
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITycKa"
Crpoenue BemectBa. OMNbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA 1
JIBryKeHre JyacTHll BEIecTBa 1
Ypoxk-uccnenoBanue «OMbITHI 10 HAOIIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B» 1
10 ArperaTHbl€ COCTOSIHUS BEILIECTBA 1
1 Oco0OeHHOCTH arperaTHhIX cOCTOsTHUH BObL. O000IeHne 1o paszaeny «llepBoHavyaibHbIC 1
CBEJICHUS O CTPOCHUU BEIIIECTBA»
12 Mexanunueckoe JBrxeHrne. PaBHoMepHOE U HEpaBHOMEPHOE ABMKECHHUE 1
13 Ckopoctb. Eqununibl ckopoctu 1
14 Pacuer nytu 1 BpeMeHU ABUKEHUS 1
15 Nuepuusa. Macca — Mepa HUHEPTHOCTH Tell 1
16 [TnoTHOCTE BemecTBa. PacueT Macchl 1 00beMa Tella 10 €ro MIOTHOCTH 1
17 JlaboparopHas pabota «OnpeaeneHne IIOTHOCTH TBEPIOTO Teay 1




18 Pemrenue 3agau o reme "[lnmoTHOCTH BemiecTBa" 1
19 Cuna xak xapakTepucTuka B3aumoaencTBus Ten. Cuna ynpyroctu. 3akoH ['yka 1
20 JIabopatopHas padota «/3ydeHne 3aBUCUMOCTH pacTshkeHHs (aedopMaliin) IpyKHHBI OT !
MIPUIIOKEHHON CUIIBD»
21 SBnenne Tarotenus. Cuia TSHKECTH 1
2 CBsi3b MEXIy CHJION TSKECTH U Maccoil Tena. Bec Tena. Pemenne 3aga4d o teme "Cuta |
TsoKeCTH"
23 Cuna TshKecTH Ha Apyrux maHeTax. @U3nvecKue XapakTepUCTUKH TUIAHET 1
24 N3mepenue cun. lunamomerp 1
25 Bec tena. HeBecomocTh 1
26 CrnoxeHnue IByX CHJI, HAIPaBJICHHBIX 110 OJHOM NpsiMoi. PaBHOAEHCTBYIOIIAs CHIT 1
27 Pemenue 3agau no reme "PaBHoelcTByIOMAs CHIT" 1
28 Cuna TpeHus u €€ BUAbl. TpeHrue B IPUPOJI€ U TEXHUKE 1
29 JlaboparopHas padoTa «/3yueHue 3aBUCUMOCTH CUJIbl TPEHUS CKOJIBKEHUS OT CUJIBI 1aBJICHUS |
U XapakTepa CONMPUKACAIONINXCS TOBEPXHOCTEI
30 Pemenue 3aga4 Ha onpeeneHre paBHOJACHCTBYIOIIEH CHJTBI 1
31 Pemenue 3aau o temam: «Bec Tenay, «'padudeckoe nzodpaxenue cuim», «CHIIbD, |
«PaBHOACHCTBYIOIIAS CHID»
0 KonTtponsHas paborta o temam: «Mexanudeckoe IBHKeHUE», «Macca, IIIoTHOCThY, «Bec |
Tenay, «I'padudeckoe nzodbpaxenue cuimy, «CUiibn
33 Hasnenue. CriocoObl yMEHbLICHNUS U YBEJIIMUECHUS AAaBICHUS 1
34 JlaBnenue ra3a. 3aBUCUMOCTD JaBJICHUA T'a3a OT 00bEMa, TEeMIEPATYPHI 1
35 [lepenaua naBneHus TBEPABIMHU TEIAMHU, )KUJKOCTAMHU U razaMu. 3akoH Ilackans 1
36 JlaBneHue B dUJIKOCTH U ras3e, BBI3BAHHOE JIEUCTBUEM CHUIIBI TSKECTH 1
37 Pewenue 3agau no reme «/laBnenue B uaKoCTH U rase. 3akoH [lackamnsy 1




38 CooOmaromuecs CoCyabl 1
39 IMuapaBnuueckuii mpece 1
40 Manowmertpsl. [IopiiHEeBO )KUIKOCTHBIN HACOC 1
41 Atmocdepa 3eMiH U IPUYHHBL €€ CYIIECTBOBAHUS 1
42 Bec Boznmyxa. ATmocdepHoe naBiieHne 1
43 Nsmepenue atmocdeproro nasnenus. OnbiT Toppuuem 1
44 3aBUCUMOCTb aTMOC(EPHOTO 1aBIEHUS OT BBICOTHI Ha/l YPOBHEM MOpS 1
45 Bbapomerp-anepouns. ATMocdepHoe JaBiIeHUE Ha pa3IMYHBIX BBICOTaX 1
46 Pemenne 3amgaud mo teme " AtmocepHoe naBiexnue" 1
47 JleficTBHE JKMIKOCTHU M T'a3a Ha MOTPYKEHHOE B HUX TEJI0. ApXUMeEA0Ba CHIIA 1
43 JlabopaTtopHnas pabota «OmnpeeneHne BpITATKUBAIOIICH CHIIBI, IEHCTBYIONICH Ha TeJo, 1
MOTPYKEHHOE B KUIAKOCTH)»
49 JlabopaTtopHnas pabota o Teme «lccnenqoBanrue 3aBUCHMOCTH Beca Teja B BoJie OT 00bEMa |
MOTPYKEHHOU B KHUAKOCTh YaCTH TEJIa»
50 [1naBanue ten 1
51 JlaboparopHas padoTa "KoHcTpynpoBaHue apeoMeTpa WUid KOHCTPYHUPOBAHUE JIOJKH U |
ornpejesneHue e€ rpy3onoabEMHOCTH"
5 Pemenue 3agau no temam: «IlnaBanue cynos. Bo3ayxomnaBanue», «/laBinenue TBepAbIX Te, |
KUJKOCTEH U ra30B»
53 KonTtponbHas padoTa o TeMe «JlaBieHue TBEPABIX TN, )KUIAKOCTCH U Ta30B)» 1
54 Mexanudeckast pabora 1
55 MoinHocTs. EauHuIer MOIITHOCTH 1
56 Ypok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAEMON NPU MOABbEME IO JIECTHUILIE" 1
57 IIpocTeie Mexanu3Mmsl. Peryar. PaBHOBECHE CUII Ha pblyare 1
58 Poruaru B TexHuke, ObITY M npupojie. JlabopaTopnas pabdora «VccienoBanue ycaoBHid 1




PAaBHOBCCHA pblyara»

59 Pemenue 3a1au no teme «YciioBUs paBHOBECHS pblyara 1
60 KoaddunmenT nonesznoro neficteust Mmexanusma. Jlaboparopuas padora «M3mepenne KI1/] !
HAKJIOHHOM IIJIOCKOCTH
61 Pemenne 3agau mo reme "Pabora, momuocts, KITJ[" 1
62 Mexanndeckas sHeprus. Kunernueckast M NOTEHIMAaIbHAs SHEPT U 1
63 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPIUH 1
64 VYPOK-3KCIIepUMEHT 10 TeMe "DKCIepUMEHTaIbHOE ONpeAeIeHUE U3MEHEHHS] KHHETUUECKOH U 1
MOTEHIMAJILHON SHEPIUU MPU CKaTHIBAHUM TEJIa MO HAKIIOHHOMW MIIOCKOCTH"
65 KonTtponpHas padota no TemMe «PaboTa 1 MOIITHOCTb. DHEPTHUS» 1
66 PesepBHblit ypok. Pabota ¢ Texkctamu o Teme "MexaHuueckoe ABMKeHue" 1
67 Peseprubiit ypok. PaboTta ¢ Tekcramu no teme "JlaBienne TBEPABIX TN, )KUIKOCTEH U Ta3oB" 1
68 Peseprubiit ypok. Pabota ¢ Tekcramu no teme "Pabora. MomuocTs. Dueprus" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIIACC

KoaunuyecTBo yacoB

Nen/m | Tema ypoka
Bcero

OcCHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KHHETUYECKON TEOPUU U UX OTIBITHBIEC TIOITBEPIKACHHS 1
Macca u pa3Mep aToOMOB M MOJIEKYII 1

3 Mogenu TBEPIOTO, JKUAKOTO M ra3000pa3HOTO COCTOSIHUM BEIECTBA 1

4 OObsicHEHHE CBOMCTB TBEPIOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSTHUIN BEIIECTBA HA OCHOBE 1
MTOJIOKEHUH MOJIEKYJISIPHO-KHHETHYECKOU TEOPUH

5 Kpucrannmaeckue u amopdusie Tena 1

6 CmaunBaHuE U KallWJUIIPHOCTB. [I0BEpXHOCTHOE HATSHKEHUE 1

7 TermmoBoe pacmimpeHue U coxaTue 1

8 Temneparypa. CBa3b TEMIEpPATypPhl CO CKOPOCTHIO TEIIOBOTO JBH)KEHUS YACTHUI] 1

9 Buytpennss sneprusi. CriocoObl U3BMEHEHUs! BHYTPEHHEHN SHeprun 1

10 Bunael Teronepenauu 1

1 VYpoxk-koupepennus "[IpakTnueckoe UCIOIb30BaHNE TEIJIOBBIX CBOMCTB BEIIECTB U |
MaTepHasoB B IeJIsIX dHeprocoepexkenus"

12 KomnuectBo TeIioThl. YeabpHas TEILIOEMKOCTD 1

13 VYpaBHeHHe TerioBoro 6ananca. TermiooO0MeH U TEeII0BOe paBHOBECHE 1

14 JlaboparopHas padoTa "MccrnenoBanue sBIEHUS TEMJI000MEHA IIPU CMEITUBAHUY XOJIOJHOHN U 1
ropsiuei BoJbl"

15 Pacuer konuyecTBa TEIIOTHI, HEOOXOAMMOTO Ui HATPEBAHUSA TEJa U BBIACISIEMOrO UM IIpU |
OXJIAXKACHUH

16 JIaGopatopHas pabota "OnpezeneHue yaeabHON TEMJI0EMKOCTH BellecTa" 1

17 OHeprus TOIIMBA. Y IebHAasl TEMJI0Ta CTOPAHUS 1




18 [InaBneHue u oTBEpAECBaHNE KPUCTAIUIMYECKUX TEJI. Y A€TIbHAS TEIJIOTA IJIaBJICHUS 1

19 JlaboparopHas padota "OnpenerieHne yaelbHON TSIUIOTH TUTaBIICHUS Jibaa" 1

20 [TapooOpazoBanue u KoHaeHCanws. Vicnapenue 1

)1 Kunenue. Y aenpHas Temnora napooOpa3oBaHus U KOHJAEHCALIMU. 3aBUCUMOCTh TEMIIEPATYpPbl |
KHUIIEHUS OT aTMOC(EPHOTO AAaBJICHUS

2 Bnaxxnocts Boznyxa. JlabopaTopHas padota "OnpeneneHne OTHOCUTEIHHON BIaXKHOCTH |
BO3IyXa"

23 Pemrenue 3agau Ha onpeieneHNe BIAXKHOCTH BO3/IyXa 1

24 [IpunHnune! paboTel TermaoBbix aABurareneil. [laposas TypOuHa. J[BuraTenb BHyTpEeHHETO I
CropaHus

25 KIII rermoBoro asuratens. TenaoBble IBUTaTeIN U 3alIUTa OKPYKArOLIEH cpeapbl 1

26 3aKOH COXpaHEHHUs U MPEBPALLIECHUS YHEPTUM B TEIJIOBBIX MPOIIECCaX 1

7 [ToaroroBka Kk KOHTPOJIBHOM padoTe Mo TeMe "TeroBrie siBeHus. 3MeHeHne arperaTHbIX 1
COCTOSIHMM BeliecTna"

)3 KonTtponbHas padota o teme "TeruioBbie siBneHus. I3MeHeHUe arperaTHbIX COCTOSTHUM 1
BelecTna"

29 Onektpusanus Tel. [[Ba posa aIeKTpruuecKuX 3apsiioB 1

30 Ypok-uccienoBanue "DiekTpusanus TeJl UHAYKIHEN U TPU CONPUKOCHOBEHUM" 1

31 B3aumoperictBue 3apsokeHHbIX Tell. 3akoH Kynona 1

1 DnexTpuueckoe noje. HampspkeHHOCTh 3eKTpuueckoro noist. [lpunuun cyneprno3unuu |
ANEKTPUYECKUX MOJICH

33 Hocurenu snekrpruueckux 3apsaaoB. DiieMeHTapHbIi 3apsa. CTpoeHue atoma 1

34 [IpoBOAHMKHU U AMDIEKTPUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsiia 1

35 Pemrenue 3aga4 Ha IpUMEHEHUE CBOMCTB AJIEKTPUUECKUX 3apsSI0B 1

36 DNEKTPUUECKUI TOK, YCIOBUS €r0 CyIIECTBOBaHMs. VICTOUHMKH DIIEKTPUYECKOTO TOKA 1




37 JIeNCTBHS DIIEKTPUYECKOTO TOKA 1

38 VYpok-uccnenoBanue "JleicTBUE 3IEKTPUUYECKOTO M0JISI HA TPOBOAHUKHU U TUAIEKTPUKHA" 1

39 DNEeKTPUYECKUMA TOK B METAJLJIAX, KUJKOCTSX U Ta3ax 1

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIC YaCTH 1

41 Cuna Toxka. JlabopaTopHas pabora "M3Mepenune u peryliupoBaHue CUIbI TOKA" 1

4 Dnektpuyeckoe Harnpspbkenue. Boinstmetp. Jlabopatopnas pabota "M3mepenue u |
peryaupoBaHue HanmpsHKeHus "

43 CormnpoTuBieHHE MPOBOJHUKA. Y ACIBHOE COMTPOTUBIICHNE BEIIECTBA 1

44 JlabopaTopHast paboTta "3aBUCHMOCTB JIEKTPUUECKOTO COMMPOTHUBIICHHUS ITPOBOTHUKA OT €TI0 1
JUTMHBI, TUIOIIA/IA MTOTIEPEYHOr0 CEYeHUs U MaTepuana"

45 3aBUCHMOCTB CHJIBI TOKA OT HApsDKEHUs. 3aKoH OMa JUIs ydacTKa el 1

46 JlabopaTtopHnas pabota "HMccnenoBaHue 3aBUCHMOCTH CHJTBI TOKA, HYIIETO Yepe3 PE3UCTOP, OT |
COIPOTHUBIICHUS PE3UCTOPA U HAMPSLKEHUS Ha pe3ucTope”

47 [TocnenoBarenbHOE M ApaLICIbHOE COCAMHEHUSI POBOTHUKOB 1

43 JlabopaTtopHnas pabota "IIpoBepka mpaBuia CIOKEHHUS HAMIPSHKCHUH TIPH MTOCIIEI0BATeILHOM 1
COCJIMHEHUH JABYX PE3UCTOPOB"

49 JlaboparopHas padota "IIpoBepka mpaBuiia A CHIbI TOKA IIPU MapajIeIbHOM COEAUHEHUU |
pe3uctopon"

50 Pemenue 3a1ay Ha npuMeHeHue 3akoHa OMa 7S pa3InyHOro COeIMHEHUS IPOBOJHUKOB 1

51 PaGota u MoIIHOCTB A5eKTpudecKkoro Toka. 3akoH J[xoyns-Jlenna 1

52 JlaboparopHas padota "Onpenenenne pabOThl M MOIIIHOCTH 3JIEKTPUUECKOT0 ToKa" 1

53 DneKTpuyYecKue enH U MOTpeOUTeNnu AeKTpruIeckoi sHeprun B ObiTy. KopoTkoe 3aMbIkanue 1

54 [ToaroToBka Kk KOHTPOJBHOM paboTe Mo Teme "DIeKTpUYeCcKUe 3apsiibl. 3apsHKEHHBIE Tela U UX |
B3auMoieicTBUS. [I0CTOSIHHBIN 2IEKTpUUECKUI TOK"

55 KonTponpHast paboTa o Teme "DiekTpuyeckue 3apsiibl. 3apspDKeHHbIE Tela U UX 1




B3auMoieicTBus. [IoCcTOSIHHBIN 31eKTpUYECKUuil TOK"

56 ITocTosTHHBIE MarHUTHI, UX B3aUMOJICHCTBHC 1
57 VYpok-uccnenoBanue "M3ydyenue nosei noCTOSHHBIX MarHUTOB" 1
58 MaruutHoe nose. MarautHoe nosie 3eMJId ¥ €ro 3Ha4YeHUe JUIs )KU3HU Ha 3emiie 1
59 OmneiT DpcTena. MarHuTHOE 1oJie JIEKTPUYECKOro ToKa MarHuTHOE MoJie KaTyllKU ¢ TOKOM 1
60 [IpumeHeHue 1eKTpOMarHuToB B TexHUKe. JlabopatopHas pabora "M3yuenue neicTBust |
MAarHUTHOTO TIOJISI HA IPOBOIHUK C TOKOM"
DNeKTPOABUTATENH MIOCTOSTHHOTO TOKa. Vcnoib30Banme 35eKTpogBUTraTeieil B TEXHUUECKIX
61 yCTpoiicTBax U Ha TpaHcrnopre. JlabopatopHuas padora "KoHCTpyrpoBaHue 1 u3ydeHrne padoThl 1
aneKTpoaBurarens”
62 OnbiTel @apajies. 3aKOH JIEKTPOMarHuTHOM nHAykuu. [Ipasuio Jlenna 1
63 OnekrporeHeparop. CrocoObl MOTYyUEHUS INEKTPUICCKON dIHEPTUN. DIEKTPOCTAHITUN Ha 1
BO30OHOBJISIEMBIX UICTOYHHKAX YHEPTUU
64 [ToaroroBka K KOHTPOJIBHOM paboTe MO TeMe "DIEKTPUUESCKUE U MAaTHUTHBIC SBICHUS" 1
65 KonTtponpHas padoTa o Teme "DIeKTpUIECKUe U MarHUTHBIC SIBJICHUS" 1
66 PesepBubIit ypok. Pabota ¢ Tekcramu no teme "TermmoBblie siBaeHUs" 1
67 PesepBubIit ypok. Pabota ¢ Tekcramu o teme "I1oCTOSHHBIN JIEeKTPUIECKHI TOK" 1
68 PesepBubIit ypok. PaboTta ¢ Tekcramu o Teme "MarHuTHble SBJIeHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoaunuyecTBo yacoB

Nen/m | Tema ypoka
Bcero
1 Mexanunueckoe aBuxeHue. MarepranbHas TOUKa 1
2 Cuctema orcyera. OTHOCHUTENLHOCTE MEXAHUYECKOTO JBMKEHHUS 1
3 PaBHOMEpPHOE IPAMOIIMHENHOE IBHKEHUE 1
4 HepaBHomepHOe npsimonuHeitHoe ABrkeHne. CpeHsis 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpsimonrHENHOE paBHOYCKOPEHHOE ABMKEHHE. Y CKOPEHUE 1
6 CkopocThb MPSAMOJIMHENHOTO paBHOYCKOpEeHHOTO IBMXkeHus. [ paduk ckopoctu 1
7 JlabGopaTtopHnast padota "OmnpeaeneHne YCKOPEHHS Tejia Py PaBHOYCKOPEHHOM JIBHKEHUH T10 1
HAaKJIOHHOM 1u1ockocTh"”
8 CoOoguoe mmagenue tei. OnsiTel [ annnes 1
9 PaBHOMEpHOE nBMX)EHUE TI0 OKpYKkHOCTH. [leprona n yactora oOpamienus. JInaeitHas u 1
YIJIOBAsi CKOPOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHHUE 1
11 [TepBriit 3akoH HetoToHa. BekTop cuiibl 1
12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIO1IIAs CHIla 1
13 Tperunii 3akon HetoTona. Cynepno3unus cui 1
14 Pemenue 3ana4 Ha npuMeHeHue 3akoHOB HbroToHa 1
15 Cuna ynpyrocru. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuma ynpyroctu» 1
17 JlaboparopHas paboTa «OnpeneneHue 5KeCTKOCTH MPYKUHBD) 1
18 Cuna tpenus 1




19 Pemrenne 3agau no reme «Cuiia TpeHUs» 1

20 Jlaboparopras padota "Onpenenenne KodpUIMeHTa TPEHUS CKOJIbKCHUS" 1

21 Pemenue 3anau no teme "3akonsl HetoTona. Cuna ynpyroctu. Cuna tpenus” 1

22 Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHSA. Y CKOPEHHE CBOOOIHOTO Ta/ICHHS 1

3 Ypok-koHpepenus "JIBukeHne Ten BOKpYr rpaBUTaliMoHHOrO 11eHTpa (ConHeyHas cucremMa). |
lamaxTukn"

24 Pemenue 3agau mo teme "Cuita TSDKECTU UM 3aKOH BCEMUPHOTO TSITOTEHUS" 1

25 [lepBas kocmuueckas ckopocTb. HeBeCOMOCTh U neperpy3ku 1

26 PaBHOBecne maTepuanbHO TOUKH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tema ¢ I
3aKpEIUIEHHOM OChIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKecTH 1

28 Pemenue 3agau no reme "MowmeHT cunbl. L{enTp TsxecTn" 1
[ToaroroBka Kk KOHTPOJIBHOM padoTe Mo TeMe "Mexanudeckoe ABMkeHHE. B3anmoneiicTere

29 e 1

HTpPOJIbHAS Ta 0 TEM XaHUYECKOE JIBUKEHUE. MMO/IEHCTBHUE Tell

30 KonTtponbHas pabota no teme "MexaHuueckoe eHue. Bzaumoneiicreue ten" 1

31 Nmnynse Tena. UMnysbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA. YIIPYroe U HEeYIpyroe |
B3aUMOJIEHCTBUE

32 Pemenue 3agau no reme "3aK0H COXpaHEHUsI UMITyJIbca" 1

33 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE B IPUPOJIE U TEXHHUKE" 1

34 Mexanuveckasi paboTa U MOIITHOCTh 1

aboTa CHIIBI TSKECTH, CUJIBI OCTH U CUJIBI TPEHUS

35 Pa6 , 1

36 Jlaboparopnas pabota «Onpenenenne pabOThl CUIIbI TPEHUS PU PABHOMEPHOM JBUKEHUU 1
TEJA M0 TOPU30HTAIBHOMN MIOBEPXHOCTI

37 CBs3b sHepruu u paboTsl. [loTeHnanbHas 3Heprus 1

38 Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU SHEPTUU 1




39 3aKOH COXpaHEHMS SHEPTUN B MEXAHUKE 1
40 JlaboparopHas padoTa «/3yueHue 3akoHa COXPaHEHUS YHEPT U 1
41 KonebarenpHOE TBUKEHUE U €TI0 XapaKTEPUCTHKH 1
42 3aryxaromue Kojaebanus. BeiHyXIeHHbIe Konebanus. Pezonanc 1
43 MareMaTnueckuii U NpyKMHHBIM MAsITHUKH 1
44 Ypok-uccienoBanue «3aBUCUMOCTh IIepro/ia KojaeOaHU OT )KECTKOCTH MPYKUHBI U MacChl |
rpy3a»
45 [IpeBpaiieHue 3Heprun Npyu MEXaHNYECKUX KOJIeOaHUAX 1
46 JlabopaTtopHnas pabota «OnpeneneHne 4aCTOThl U IEPHO1a KOJIeOaH MPY>KUHHOTO 1
MasITHUKa»
47 JlabopaTtopHnas pabota «[IpoBepka HE3aBUCUMOCTH TIepHoa KoJaeOaHuii rpy3a, MOIBEIICHHOTO 1
K HUTH, OT Macchl Tpy3a»
48 Mexannueckue BoHbI. CBOMCTBA MEXaHUUYECKUX BOJIH. [[poA0JibHBIE U MONIEPEYHbIE BOJHBI 1
49 VYpok-koHpepennus "Mexanuueckre BOJHBI B TBEpAOM Tene. CelicMuieckre BOIHbI" 1
50 3Byk. PactipocTpaneHne 1 OTpaKeHHe 3ByKa 1
51 Ypok-uccnenosanue "HabroaeHrne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI" 1
52 I'poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTUUECKUN PE30HAHC 1
53 Ypoxk-koHpepenius "YnpTpa3Byk U HH(PaA3BYK B IPUPOJEC U TEXHUKE" 1
54 [ToarotoBka Kk KOHTPOJBHOMU paboTe 1Mo TeMe "3aKOHbI coXpaHeHHs. MexaHuuecKue KoneOaHus |
Y BOJIHBI"
55 KontponsHas paborta o teme "3akoHbI coxpaHeHusi. MexaHnueckue KojaeOaHus U BOJHBI" 1
56 DIEKTPOMAarHUTHOE M0Jj€. DIEKTPOMATHUTHBIE BOJIHBI 1
57 CBolicTBa DIIEKTPOMATrHUTHBIX BOJIH 1
53 Ypok-konpepennus "llkana 3neKTpoMarHUTHBIX BOJH. Mcrosib30BaHNE AIEKTPOMArHUTHBIX 1

BOJIH JJIS1 COTOBO¥ cBA3H"




Ypok-uccienoBanue "M3yueHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBEO MOOHMIIEHOTO

59 tenedona" !

60 Pemrenue 3agau Ha onpeeeHNe YacTOThI U UTUHBI SJICKTPOMArHUTHOM BOJTHBI 1

61 DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETa 1

62 Ncrounuku cBera. [Ipsmonuneiinoe pacnpoctpaneHue ceera. 3arMenus ConHua u JIyHbl 1

63 3aKkoH OTpaXeHUS CBeTa. 3epkaia. Pemenue 3aau Ha MpUMEHEHNE 3aKOHA OTPAKEHUS CBETa 1

64 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA 1

65 [TonHoe BHYTpeHHEEe oTpaxkeHHe cBeTa. Vcrnonbp30BaHue MOJTHOTO BHYTPEHHETO OTPAYKEHUS B 1
OTNITHYECKUX CBETOBOJIAX

66 JlabopaTtopHnast padota "HccienoBaHue 3aBUCUMOCTH yTila IPEIOMIICHHUSI CBETOBOTO JIyda OT 1
yrJia najeHus Ha TpaHuIle "BO3IyX-CTEKI0""

67 VYpoxk-koudepennus "Vcnonp30BaHNE MOJTHOTO BHYTPEHHETO OTPAKEHHS: CBETOBOIBI, 1
ONTHUKOBOJIOKOHHAS CBSI3b"

68 JInn3el. OnTHyeckas cusa JIMH3BI 1

69 [TocTpoenue n3o0paxeHuil B TMH3aX 1

70 JlaGopaTtopHnas pabdorta "Onpezaenenne POKYCHOTO PaCCTOSHUS U ONITHYECKON CHITBI 1
coOuparomien JUH3bI"

71 Ypok-koHpepennus "Ontuyeckre TMH30BbIe TPHUOOPH" 1

72 I'ma3 kak ontuyeckasi cuctema. 3peHue 1

73 Ypok-koupepennus "ledextsl 3penus. Kak coxpanuts 3peHue" 1

74 Paznoxxenue G6enoro ceeta B criektp. OnbiTel HetoToHa. Clio)keHrEe CIIEKTPaTbHBIX I[BETOB. |
Jucnepcus cBeta

75 JlaboparopHas paboTa "ONBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP M BOCIIPHUATHIO IIBETA |
MpeIMETOB MPU UX HAOIIOCHUH Uepe3 IIBETOBbIE PUIbTPHI"

76 VYpoxk-npaktukyM "BoiHOBBIE CBOMCTBa CBeTa: AUCHepCHs, UHTepdepeHus u audpaxius" 1




77 OmnbiTel Pe3epdopaa u muranerapHast MOAEIb aTOMa 1
78 [Toctrynatel bopa. Moaens atoma bopa 1
79 Hcenyckanue u nornomeHne ceera aromoM. KBauTel. JInHeWyaTeie ClIeKTpbI 1
80 VYpox-npaktuky™m "Habmoenrne CrieKTpoB UCITyCKaHus " 1
81 PangmoakTHBHOCTE U €€ BUJIBI 1
82 Crtpoenue atomHoro siipa. Hykiionnast Mmojiens 1
83 PannoaxTtuBHbIe peBparienus. 30Tomnbl 1
84 Pemenue 3anau no teme: "PagnoaktuBHble IpeBpalieHus” 1
85 [Tepuoa momypacnazna 1
86 Ypok-koHpepennus "PaguoakTuBHbIe U3IYYEHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" 1
87 SnepHbie peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiIOBOTO U MAaCCOBOTO YUCET 1
88 DHeprus CBsI3U aTOMHBIX si7iep. CBsA3b MACChI M SHEPTUU 1
89 Pemenue 3agau no reme "SAnepueie peakuun' 1
90 Peakuuu cunrtesa u nenenus siaep. Mcrounuku sneprun ConHua v 3BE37 1
01 Ypok-koudepennus "SnepHas sHepreTrka. J{elcTBHs palnOaKTUBHBIX U3Ty4YE€HUN HA KUBbIE 1
OpraHu3mbl"
9 [ToaroroBka K KOHTPOJBHOM paboTe MO TeMe "DIESKTPOMArHUTHOE T0JIe. DJICKTPOMAarHUTHBIC 1
BOJIHBI. KBaHTOBBIE siBIEHUSA"
93 KonTtponbHas pabota o Teme "DIeKTpOMarHUTHOE 10JIe. DIEKTPOMArHUTHBIE BOJTHBI. 1
KBanToBble siBneHus"
94 [ToBTOpenue, 06061menue. Jlaboparopusie paboTsl o Kypcy "B3zaumoneiicteue ten" 1
95 [ToBTOpenue, 06061meHue. Pemenne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 10 TeMe "TeroBbie ]
npoueccsl”
96 [ToBTOpenue, 06061meHne. Penienne pacyeTHbIX U Ka4eCTBEHHbIX 3a1a4 1o Teme "KI1/] |

TEIJIOBBLIX ABUrareici"




97 [ToBTOpenue, 06001eHNe. Pemenne pacyeTHbIX U Ka4eCTBEHHBIX 3a1a4 1mo Teme "KIT/] !
3IEKTPOYCTAaHOBOK"
98 [ToBTOpenue, 0606meHue. JlaboparopHsie paboThl 10 Kypcy "CBeToBbIC sBIICHUS" 1
99 [ToBTOpenue, o6o0menune. Pabora ¢ Tekcramu 1o TeMe "3aKOHbI COXpaHEHHsSI B MEXaHUKe" 1
100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekcramu no teme "Konebanus 1 BOIHBI" 1
101 [ToBTOpenue, o6o6menne. Pabora ¢ Tekcramu no Teme "CBeTOBbBIC SBIICHUS" 1
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "KBanroBas u siaepHas pusuka” 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i knacc: 6a30BbI ypoBeHb: yueOHUK, 7 kiacc/ [leprimkun U.M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemenne»

» dusuka: 8- kacc: 6a30BbIM YpoBeHb: yueOHUK, 8 knacc/ [lepoimkun U.
M., UBanos A. U., Axunoneproe o6miectBo «M3narensctBo «IIpocsemienne»
» dusuka: 9-it knacc: 6a30BbIid ypoBeHb: yueOHUK, 9 kiacc/ [epoimkun U.
M., I'ytauk E. M., IBanoB A. ., [TerpoBa M. A., AkiinoHepHoe 00I1eCTBO
«M3narensctBO «IIpocBenieHne»

A.B. Ileppimkun. COopHUK 3a1a4 1o Gusnke. 7-9 Kiaccel

METOJINYECKHUE MATEPHAJIBI IJIA YUYUTEJISA
dusuka. 7 kitacc. MeTtoauueckoe nocooue
dusuka. 8 kiracc. Metoanyeckoe mocooue

dusuka. 9 kitacc. Meroanuyeckoe mocooue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Caiitr POII
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