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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢U3MKEe HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yud€ToM (eaepaabHOil padboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Ousnkay.

Copmepxanue mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYalOUIMXCS W OpPraHMU3alfi0 H3y4eHUs
Gu3MKM Ha NEATeIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpenmera B peanusanuu tpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM 00yueHHUs, a TaKkKe
MEXITPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma 1o pu3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTeprana
1o rojgam oOyuyeHus (1o Kjaccam), IpejiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NPEIMETHOIO COJEpKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4UeOHOMY MPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPA3YIOIINM JIJIsl ECTECTBEHHO-HAYYHBIX yUeOHBIX
MIPEAMETOB, IOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
M3Yy4aeMbIX XUMHEHN, OMOJIOTHEN, aCTpOHOMUEN U (hru3ndeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, TPEIOCTaBIsSET Hanbojee sICHbIC
oOpas3ipl MPUMEHEHUs] HAyYHOTO METOJa MO3HaHMs, TO €CTh Croco0a MOJIydyeHus
JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 raaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEINOJAracT OBJIAJACHHUE
CIEIYIOIIMMH KOMIETEHTHOCTSAMM, XapaKTEPU3YIOIIUMH €ECTECTBEHHO-HAYUYHYIO
IrPAaMOTHOCTB:

e Hay4YHO OOBSACHSTH SBIICHUS;

e OIIEHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHNS;

e HHTEPOPETUPOBATH  JAaHHBIE W UCIOJb30BaTh  HAy4dHbIC
JI0Ka3aTesIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

[lenn wusyueHus GU3UKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpenenensl B Konmeniuu mnpenoaaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3oBaTenbHBIX oOpranuzanusax Poccuiickoit  ®deaepanuu, peaqu3yOIMNUX
OCHOBHBbIE  00111€00pa3oBaTelibHbIE MPOrPaMMbl, YTBEPKIEHHONH pEIICHUEM



Konnerun MunucrepctBa npocsemienus: Poccuiickoit @enepaiuu (IpoTOKOJ OT 3
nexadps 2019 r. Ne [1K-4BH).
Heau usyvyenus pusuku:

NpUOOpPETEHUE HHTEpeca W CTPEMIICHUS OOydYarolUXCi K Hay4dHOMY
W3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIJICKTYaAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUs U (OPMHUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;
dbopMHEpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK PE3yIbTaTa U3YICHHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TMPEICTABICHUN O poJu (DU3UKU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
poeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JaabHeWIleMy 00Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX

NpUOOpPETEeHNE YMEHUN OMUCHIBATh U OOBACHATH (DU3UYECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJOB PCIICHHWs] MPOCTEHINNX pacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM br3IIeCKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOIIOAATh MPUPOJIHBIE SIBJICHUS W BBIOIHATH OIBITHI,
nabopaTopHble paOOThI M DKCHEPUMEHTAIbHBIC HUCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX PUOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UHpOpMaIend (PU3NIECKOTO COACpKAHUS,
BKJTIOYAsi HTH(OPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHHBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O chepaMu NpodheCCUOHAIBHON JeSATeIbHOCTU, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanust oTBouTCs 238 vacoB: B 7 kacce — 68 yacoB (2 yaca B HEJEM0), B 8
Kiaacce — 68 gaco (2 vyaca B Hexenmo), B 9 kiacce — 102 vaca (3 yaca B Henelo).

[Ipennaraemseiii B mporpaMmMe mno (usmuke nepeueHb J1abopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YUUTEINb JeIaeT BEIOOp MPOBEACHHUS



7a00paTOPHBIX PabOT M OMBITOB C YYETOM HHIUMBHUIYAIbHBIX OCOOCHHOCTEU
00yyYaroImMXcsi, CIUCKa AKCIEPUMEHTANBHBIX 3aJIaHUM, MpeaJiaraeéMblX B paMKax
OCHOBHOTO FOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.

COJAEP)XAHUE OBYYEHUSA

7 KIIACC

Pasznen 1. ®u3uka u eé pojib B NO3HAHUM OKPY:KAIOIIEr0 MUpa.

®uszuka — Hayka o npupoxe. fABneHus npuponbl. dOusznyeckue SBICHHUS:
MEXaHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeIUUUHBL. M3MmepeHue Quanyeckux BelUyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepeHuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKd H3y4aloT MPUPOSY.
EcrecTBeHHO-HAy4HBI METOJ] TO3HAHUS: HAOJIOJACHUE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIJIBIIKEHHUE THIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE TUIIOTE3, 0ObSICHEHUE
HaOmonaemMoro sBieHus. Onrcanue GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIEICH.

Hemoncmpayuu.

1. Mexanuyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC

SABJICHUSL.
2. ®duznueckue mpuOOPHI U MPoIeaYypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U
M (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomoul u onvimel.
1. OmpeneneHue 1EHBI ASICHUS IIKAIbI U3MEPUTEITLHOTO Mprubopa.
2. H3MmepeHue pacCTOSHUN.
3. M3mMmepenue o0bEMa KUJIKOCTH U TBEPOTO Tea.
4. OnpeznesneHUe pa3MepoB MajbIX TEL.
5. W3mepenue temmeparypbl IMpU HOMOIIM KUJIKOCTHOIO TEPMOMETpa HU
JIaTYUKA TEMIIEPATYPHI.

6. lIpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bI: JAIBHOCTH IOJETA
apuka, MymeHHOT0 TOpPU30HTAIBLHO, TeM OOJIbllle, YeM O0JIbIlle BHICOTA
MyCKa.

Pasznen 2. [lepBoHayaibHbIE CBEIEHUS O CTPOEHUHU BElIECTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBRA.

JIBmxenne wyactui BemecTBa. CBsA3b CKOPOCTHM JBHKEHUS YacTHI[ C
TeMmrneparypoil. bpoyHoBckoe nBwxkeHue, aud@ysus. BzaumopeiicTBue yactuil
BEILIECTBA: IPUTSLKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpucTayimyeckux) Tesl. B3aumocBsi3b MEXy CBOWCTBAMHU BEIIECTB B PAa3HBIX



arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmrogeHue O6poyHOBCKOTO ABUKCHHUS.

2. HaGmonenue nuddysuu.

3. HaGmonmenue  siBneHuil,  OOBSACHSIOIIUXCS ~ MPUTSDKEHUEM WA

OTTAJIKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopnsie pabomot u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psiioB  (C  HCIOJIBb30BAHHEM

doTtorpadmii).

2. OnbIThI IO HAOIIOJEHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OnbITBI IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHUS.

Pa3znen 3. /IBH:keHHe U B3anMojielicTBHE TeJL.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHHE.
Cxopoctb. CpenHsii CKOpOCTh NMPHU HEPABHOMEPHOM JBWXKEHHHU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBneHne uHEpUMU. 3aKOH HMHEPLUU. B3amMopaeicTBHe Tell KAk NpUYMHA
U3MEHEHUSI CKOPOCTH [BWKEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHHUIIC
00bEMa BelecTBA.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Crila ynpyrocTd M 3aKOH
I'yka. 3Mepenune cuiibl ¢ TOMOIIBK JUHAMOMETpA. SIBIICHUE TATOTEHUS U CUJa
TskecTH. Culia TSKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CroxkeHue
CWJI, HAIIPABJIEHHBIX O OJHOW NpsMOW. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbXKEHHS U TPeHUE MOoKosA. TpeHre B IpUpPOe U TEXHUKE.

Jemoncmpayuu.

Ha6nronenne MexaHnyeckoro ABMKEHUS Tena.
N3mepenne cKopocTH PSIMOJIMHEUHOTO ABUXKEHHUS.
HaOmnronenue siBjeHUs HHEPITUH.

CpaBHeHHE Macc 0 B3aUMO/ICHCTBUIO TEJl.
CroxeHue cuil, HampaBJIEHHbBIX MO OAHOU MPSAMOH.

Jlabopamopnvie pabomol u onvimel.

1. OmpenenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKA B KUAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTU CKOJNBKEHHsI OpycKa WM MIapuKa To
HAKJIOHHOM TUIOCKOCTH.

1
2
3
4. HabmromeHnve n3MeHEeHHsI CKOPOCTH TTPH B3aUMOJCHCTBUU TEII.
5
6

3. Ol'[pCI[eJICHI/IC IIJIOTHOCTHU TBépI[OFO TCIA.



4. OnbIThl, JNEMOHCTPHUPYIOIINE 3aBUCHMOCTb pacTshkeHUs (Iedopmariun)
MPY>KUHBI OT TIPUIOKEHHON CHUIIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBXKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaByienune TBEPABIX TeJl, ;KUAKOCTEH 1 ra3oB.

JaBnenne. CriocoObl YMEHBIIIEHUS U YBEJIWYEHUS JaBlieHus. /laBiieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00B&Ma, TemmepaTypbl. llepemava maBieHUs
TBEPABIMU TENaMH, XUJIKOCTIMU M Tazamu. 3akoH [lackansa. ITneBmaTmueckue
MalllMHbI. 3aBUCUMOCTh JABJICHHUS JKMJIKOCTHU OT TJIyOMHBI. ['mapocrarnueckuii
napagokc. Coobmiaromuecs Cocyibl. [ uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emnu u atmochepHoe naBiieHHE. [IpuyuHBI CyIIeCTBOBAHHS
BO3yImHON 00osouku 3emau. OmnbiT Toppuyennmu. M3mepenue arMmochepHOTro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOro 1aBJICHHUS.

JleiicTBHE KUJKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TejI0. BuITalkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.
3aBUCUMOCTH JaBJICHUS T'a3a OT TeMIEpaTyphl.

[lepenaua naBiaeHUs KUJKOCTHIO U Ta30M.

Coobmiatoiuecs CoCy/ibl.

['mppaBnuueckui mmpecc.

[IposiBnenue nercTBrUst aTMOCHEPHOTO JIABIICHHS.

3aBHCHMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMa IMOrPpYyKEHHOM YacTH Tea
U TTIOTHOCTH YKUIKOCTH.

A A o

N

PaBeHCTBO BBHITAIKMBAIOIIEH CUJIbI BECY BBITSCHEHHOM KUJKOCTH.

8. YcIOBHE IUIABAHUS TEN: TIJIABAaHUE UJIW TIOTPYKEHUE TEJ B 3ABUCUMOCTH OT
COOTHOUIEHHUSI TUIIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuwvie pabomol u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpy>KEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAIKMBAIONICH  CHUJIbI, JICHCTBYIOIIEWM Ha  TeEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpynpoBaHne apeoMeTpa WM KOHCTPYHPOBAHHUE JIOAKA U

OIIpEIEIIEHUE €€ IPYy30H0ABEMHOCTH.



Pa3znen 5. PaboTa M MOIIHOCTH. JHEPIuUsl.

Mexannueckas pabota. MOIIIHOCTb.

[IpocThie MexaHWU3MBI: phIUar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus priuara. [I[pumeHneHue mpaBusia paBHOBECHS pblyara K 0J0Ky. «30J10TOe
npaBuiio» Mexanuku. KIIJI npocteix Mmexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckas »Heprusi. KuHeTHueckas U TOTCHIMAJIbHAsT dJHEPTHUS.
IIpeBpaleHre 0JHOrO BUAa MEXaHUYECKON SHEPTUM B APYTrOr. 3aKOH COXPAHEHUS
SHEPrUu B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomoul u onvimel.

1. Omnpenenenue padOThl CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKCHHUU TEJIa 11O

TOPU3OHTAIBLHON MOBEPXHOCTH.
2. HccnenoBaHue yCaoBH paBHOBECHUS phlUara.
3. M3amepenue KIIJ] HaKIIOHHOM MJIOCKOCTH.

4. M3y4yeHue 3aKk0OHa COXpaHEHUsI MEXaHUYECKON SJHEPTUU.
8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPHOTrO, JKHAKOTO U Ta3000pa3HOTO COCTOSIHUW BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJII HA OCHOBE IOJOXEHUM MOJIEKYJISIPHO--KNHETUYECKON TEOPUHU.
CmaumBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCllMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKECHHS
gacTull. BuyTtpennsst sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH JHEPTUU:
TEerIonepeaava u CoBepIieHune padboTel. Busl Temuionepeaaun: TemIOonpOBOIHOCTD,
KOHBEKIIHUS, U3JTyYEHHUE.

KonudectBo TemnoTsl. YaenbHas TEMIOEMKOCTH BEIIeCTBA. TemIoo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPACBAHUE KPHUCTAJUIMYECKMX BEIIECTB. YJIEJIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YnenbHas Temora
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEPATypbl KHICHHS OT aTMOC(EPHOTro
JIABJICHHS.

BrnaxnocTts Bo3ayxa.

DHeprus TOIUIMBA. Y ieibHas TEIUIOTa CTOPaHusl.



[Ipunuunel pabothl TemioBbix aBurarenei KIIJ TterstoBoro aBuratesns.
TennoBble IBUTATENN U 3aIIUTA OKPYKAOIIEH CPEbI.
3aKOH COXpaHEHHUS U MPEBPAIICHUS SHEPTUH B TEILIOBBIX MPOIECCaX.
emoncmpayuu.
1. HaGmrogeHnue O6poyHOBCKOTO ABUKCHHUS.
Habmronenue nuddysuu.
HaGnronenue sBineHwii cMadyMBaHWs U KaMWUTSIPHBIX SIBJICHUM.
HaGnronenue TermmoBoro pacimpeHust Tel.
N3MeHenune naBieHus raza npu U3MEHEHUH O0bEMA UM HArpeBaHUU WU
OXJIAXKICHUH.
6. llpaBuna uzmepeHus Temieparypsl.
7. Buasl Temionepenayu.
8. OxJaxkJIeHHe MPU COBEPIICHUU PaOOTHI.
9. HarpeBaHue mpu COBEpIICHUU paOOThl BHEITHUMHU CUJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEHN Pa3IMYHBIX BELIECTB.
11. HaGnrogeHue KUneHws.
12. HaGnrofieHue MocTosIHCTBA TEMIIEPATYPhI MPU TUTABJICHUU.
13. Mozenu TenIoBbIX ABUTaTENCH.
Jlabopamopnwie padbomol u onvimel.
1. OnbITHl O OOHAPYKEHUIO ACHCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSKCHMUS.
2. OnbITHI IO BRIPANIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WIIH caxapa.
3. OmnbIThl IO HAOMIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.
4. OnpezaeneHue AaBJIeHUs BO3AyxXa B OaJIOHE HIIPUIIA.
OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH ABJICHUS BO3JlyXa OT €r0
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.
6. [IpoBepka rumoressl TMHEHHON 3aBUCUMOCTH JNTMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.
7. HabmioneHnue wu3MeHeHUs] BHYTPEHHEH DSHEpPruM Tela B pE3ysbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.
8. HccrnemoBanue siBJCHUS TEIUIOOOMEHA MPHW CMENTMBAHUU XOJIOIHON U
ropsiyer BOJIBL.
9. OmpeneneHrue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  TIpH
TEIJI000MEHE C HATPEThIM METALTUIECKUM ITUITUHAPOM.
10. Onpenenenue y1eJIbHOM TENI0EMKOCTH BEILIECTBA.
11. MccnenoBanue npoliecca UCIIapeHus.

v N

12. OnpesesieHne OTHOCUTENBHOM BIIAKHOCTH BO3/yXa.
13. Onpenenenre yAeabHOM TEIIOTHI IUIaBJIEHUS JIbAA.
Pasznen 7. DuiekTpu4eckre 1 MATHUTHBIE SIBJICHHA.



OnekTpuzauus Ten. J[Ba pona 3JIEKTpUYECKHUX 3apsaoB. B3aumopeincreue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).

Onextpuyeckoe mnoisie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpunHimn
CYTIEPIIO3UILIMH JIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOIHMKM W  JOUPNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa.
HNcTtouHuku mMOCTOSHHOTO TOKA. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B KHUJIKOCTAX U ra3ax.

Onexktpuueckass nenb. Cumina  Toka.  DIEKTPUYECKOE  HAIPSHKCHHE.

ConpoTuBIIeHHE POBOJHUKA. Y IEJIBHOE COIPOTHUBIICHHE BeLIECTBA. 3akoH Oma
JU1s yuactka uenu. [lociienosarenbHoe U apayuieibHOE COEAMHEHNE IPOBOTHUKOB.

Pabora W MOIIHOCTH D3JEKTPUYECKOro ToKa. 3akoH Jhxoyns—JleHua.
DNEeKTpUYECKUe Uenu U MOTPEOUTENH IEKTPUIECKO s3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anmoneiicTBrE MOCTOSTHHBIX MATHUTOB. MarHuTHoe
nojie. MarauTHOoe moJjie 3eMJIM M €ro 3HaueHue I KM3HH Ha 3emuie. OnbIT
Opcrena. MarauTHOE MoJ€E 3IEKTPUYECKOro ToKa. [I[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[eiICTBME MATHUTHOTO MOJISl HA IPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb
INOCTOSSHHOTO ~ TOKa. VICHoJb30BaHWE  3JEKTPOJABUrareiaedl B  TEXHHYECKHX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABneHne snekTpoMarHuTHOW MHAYKIMH. [IpaBuno Jlenna.
DIIEKTPOTEeHEepaTop. CnocoOb1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLUS TEL.

JIBa poa 31EKTPUUECKUX 3apsI0B U B3aUMOJECICTBUE 3apSIKEHHBIX TEJL.
YCTpOUCTBO U AEHUCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTuyecKasi HHIyKIUS.

3aKOH COXpaHEHUs MIEKTPUUECKUX 3apSI0B.
[IpOoBOIHUKY U JTUAIIEKTPUKH.

MopnenupoBaHue CUIOBBIX JIMHUHM 3JIEKTPUYECKOTO TTOJIA.
M cTOYHMKHM NOCTOSTHHOTO TOKA.

JIeCTBHS 3IIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B )KUIKOCTH.

11. I'a30BBIU pa3psia.

12. I3MepeHue CUIIbl TOKa aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3Mepenne 31eKTpruYecKoro HalpsKeHUs BOJIbTMETPOM.

PeocTat u Mara3uH CONpOTUBIICHUIA.

BzanmoelicTBre ITOCTOSTHHBIX MArHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTHU Pa3/ICJICHUS MTOJOCOB MAarHUTA.
MoennpoBaHr€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OnbIT OpcTena.

MaruuTtHoe 1oJie ToKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHOM MHTYKIIVH.

OnbiThl @apajes.

3aBUCUMOCTh HAaIlpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHUS.

DIIEKTPOreHepaTOp NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomol u onvimel.

1.
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10.
11.

12.

13.
14.

OnbITel MO HAOMIOJAEHUIO AJICKTPU3aLUM Tl MHAYKIHEH W TpH
CONPUKOCHOBEHHH.

UccnenoBanue AEUCTBHUS AIEKTPUYECKOTO TOJII HA MPOBOJHMKHA U
JTUAJICKTPUKHU.

COopka u mpoBepKa pabOoThI ANEKTPUUECKON IETH MTOCTOSTHHOTO TOKA.
N3MepeHue u peryampoBaHue CHIIbI TOKA.

N3MepeHue u peryaupoBaHue HAMPSKEHUS.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKa, WIYLIETO YEPE3 PE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOTUE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro JJWHBI, IUIOLIAAW MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mnpaBuiia CIOXKEHHS HANPSLDKEHUW NPU  MOCIEA0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia aJis CWIbl TOKa MPU MapaUIeTbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPUUECKOTO TOKA, MAYIIETO Yepe3 PE3UCTOP.
OnpezneneHre MOUIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucTope.

Uccnenoanne 3aBUCUMOCTU CWJIbI TOKA, HUAYILIETO YEpE3 JaMIOYKy, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarernsi.

UccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUSI MOCTOSIHHBIX MAarHUTOB.



15. MI3ydeHne MarHuTHOTO NOJIsl IOCTOSIHHBIX MAarHUTOB IIPU UX 00bEAUHEHUN
U Pa3ACIICHUN.

16. MccnenoBanue qeHCTBUS AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnBITBI, JIEMOHCTPUPYIOIIME 3aBUCHMOCTh CHJIBI  B3aWMOJCHCTBHS
KATYILIKH C TOKOM M MarHATa OT CWJIBI TOKA ¥ HAIIPABJIEHUS TOKA B KaTYIIKE.

18. MI3y4yeHue 1elicTBYUSI MATHUTHOTO T0JISL HA IPOBOJHMK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padboThl AIEKTPOABUTaTENS.

20. M3mepenne KII/] anmexkTpoaBUraTenbHON yCTAHOBKH.

21. OnbITBI MO MCCIEOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOM WHIYKLIHH:
VCCIICIOBAHUE W3MEHCHHW 3HAYEHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBjeHHA.

Mexannueckoe nBwxkeHME. MarepuanbHas Touka. (Cucrema OTCUéTa.
OTHOCUTENIBHOCTh MEXAHMYECKOIO JBHKEHHUS. PaBHOMEpHOE MPSMOJIUHEUHOE
nBmxeHne. HepaBHoMepHOe npsiMonHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTB TeJa P HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TMpsiMONMHEHHOe aBMkeHue. (CBoOogHOE
naaeHue. OneITh | amuies.

PaBHOMEpHOE nBIXEHHE MO OKpYKHOCTH. [lepron u yactora oOpareHus.
JIuHeiHas 1 yrioBas CKOpoCTH. LIeHTpocTpeMUuTENbHOE YCKOPEHHUE.

ITepseiit 3akoH Hprotona. Bropoii 3akoH Herotona. Tperuit 3akoH HeroToHa.
[IprHIMI CyTIEpIIO3UIINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXEHHUS, CHIIa
TPEHUS MOKOSI, IPYTHE BUJIbI TPEHHUSI.

Cuna TsXKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
najgeHus. J[Bmxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecomocTs n neperpysku.

PaBHoBecue maTepuanibHON TOUKU. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynbe tena. MI3MeHeHne umiyibca. MIynbC cuiibl. 3aKOH COXPAaHEHUS
UMITyJIbca. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTh. PaboTa Cuil TSKECTH, YHPYroCTH,
TpeHus. CBsi3b dHepruu U padoThl. [loTeHIManpHas YSHEPTHS Tela, MOIHITOTO Hal
MMOBEPXHOCTHIO 3eMiM. [loTeHIManbHas 3HEPTUs C:kaTOM NpyKkuHbl. KnuHeTnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHH.

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

HabutoieHne MeXaHn4ecKoro JBUKEHUSI Te€jla OTHOCUTEIBHO Pa3HBIX TeEll
OTCU€Ta.

CpaBHeHME NIyTe€d M TPACKTOPUH IBMKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS NPSIMOJIMHEMHOTO ABUKEHUS.
HccenenoBanue MPpU3HAKOB PaBHOYCKOPEHHOI'O IBUKEHUS.

Habitoienue 1BUKEHUS Tema 10 OKPYKHOCTH.

Habmoienne MexaHM4eCKHX SIBJICHUN, MPOUCXOAIIUX B CHCTEME OTCUETa
«Tenexxka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCHUTEIIBHO
KaOuHeTa (PU3MKU.

3aBHCUMOCTh YCKOPEHHS TeJla OT MAacChl Tejla U JCUCTBYIOLIEH HA HETO
CHUJIBI.

HaGnronenue paBeHcTBa CUJl PU B3AUMOJIEHCTBUH TEJL.

N3meHenue Beca Tesa Npyu yCKOPEHHOM JBHYKEHHUU.

Ilepenaya umiysbca NpyU B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUH TPU B3aUMOACHCTBUY TEI.

CoxpaHeHne UMITyJIbCa ITPU HEYIPYTOM B3aMMOJICHCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COITIOTHO YIPYTOM B3aUMOICHCTBUU.
HabutoieHue peakTUBHOTO IBU)KECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUM MPU CBOOOTHOM MaICHUH.
CoxpaHeHHe MEXaHUYECKON PHEPTUU IIPH IBHXKEHHUU TeJla O JEHCTBUEM
IPYKHUHBI.

Jlabopamopuwvie pabomol u onvimel.

1.

KoHcTpynpoBanue TpakTa [jIsi pa3roHa U JaJbHEHUIIIEr0o paBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JABUXKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Omnpenenenre yCKOpPEHHUs Tejla TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH IPH PaBHOYCKOPCHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCATCS Kak psAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH  CHIJIBI  TPEHHUS CKOJIBKEHUS OT  CHIIBI
HOPMAaJILHOTO JaBJICHHUS.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHS.

Omnpenenenne kECTKOCTH MPYKUHBI.



9. OmnpexaeneHue padOThI CUITBI TPEHUSI IPU PABHOMEPHOM JIBHKEHUHU TeJa 110
TOPU30HTAIBHON MOBEPXHOCTH.

10. OnpenienieHue  pabOTHl  CHIIBI  YIPYTOCTH TP TMOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOIBUKHOTO OJIOKOB.

11. M3y4ueHue 3aKk0Ha COXpPaHECHUS SHEPTUM.

Pa3nen 9. Mexannyeckue Koj1e0aHUA U BOJHBI.

KonebarensHoe nmwkenne. OCHOBHBIC XapaKTEPUCTUKN KOJICOaHUH: IEpUOI,
4acToTa, aMIUIMTy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIruM MPH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue — KojeOanws.  BeiHYX)AeHHBIE ~— KoneOaHus.  Pe3oHaHc.
Mexannueckne BOJHBI. (CBOHCTBA MEXAHUYECKUMX BOJIH. [IpomonbHble U
MONEPEYHbIE BOJHBL. J[TMHA BOJMHBI M CKOPOCTh €€ PpacnpOCTPaHECHUSI.
MexaHnuyecKkre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKkocTh 3Byka M BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HabGmronenue xonebaHui Ten MOJa JEHUCTBUEM CHJIBI TSHKECTH U CHJIBI
YIIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BeIHYKICHHBIX KOJIEOAHUM M PE30HAHCA.
Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJIEIH).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

o vk~ W N

Jlabopamopuvie padbomul u onvimel.

1. OmpeneneHue YacTOThl W TEpUoJia KoJieOaHUMW  MaTEeMaTUYECKOIO
MasTHHKA.

2. OmpepeneHue 4aCTOThI U IEPHOJIA KOJIEOAHUN NPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TTepHO/Ia KOJICOAHMH MOBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/Ia KOJeOaHU IPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH Mepuoda KojaebdaHWil rpy3a, MOJBEIIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbBITHI, JEMOHCTPUPYIOIHE  3aBUCUMOCTh  Tepuoaa  KosieOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus: CBOOOAHOTO MaJCHHUS.

Pa3nen 10. DjekTpoMarHuTHOE 10JI€e U YJIEKTPOMATHUTHbIE BOJIHBI.



DJIEKTPOMarHuTHOE  TOJIe.  DJEKTpOMAarHuTHble  BoJiHBL.  CBOMCTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHE
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoigHOBBIE CBOICTBa
CBETAa.

Hemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. M3ydeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbIe sIBJICHUS.

JlyueBas  moxens  cBera.  HMcrounukum — cera.  lIpsamosmHenHOoe
pactpoctpanenue ceera. 3atMenus ConHua u JIynel. Otpaxkenue cera. [lnockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBerta. 3akoH IpenoMieHus csera. [lonHoe BHYTpeHHee
OTpa)KEHHE CBeTa. lICMNoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

JInnza. Xop nydelt B auH3e. OnrTuyeckas cuctema oroanmnapaTta, MUKpOCKONa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim3opyKocTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel Hptorona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tomyyenue n3zo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnrTrnueckuii CBETOBOJ.

Xon tydelt B cobuparoriei JnuH3e.

Xox JIyde B pacCEUBAIOLIEN JIMH3E.

[Tonyyenue nzo0paxeHuil ¢ TOMOILBIO JTUH3.

[Tpunuun nevictBus poroanmnapara, MUKpPOCKOIA U TEIECKOIIA.

10. Mopens rmasa.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.

12. [omy4yenue 6enoro cBeTa Mpu CIOKEHUHU CBETAa PA3HBIX IIBETOB.

Jlabopamopuvie padbomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPA)KEHUSI CBETOBOTO Jiyya OT yria
MaJCHUSL.

2. M3yueHue xapakTepucTUK U300pakeHHs MPEIMETa B INIOCKOM 3€pKae.
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3. HMccnenoBaHue 3aBUCHUMOCTH yIJia MPEJIOMIIEHUS] CBETOBOIO JIyda OT yTJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHue n300pa’keHUM C MOMOIIBbIO COOMPAIOIICH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHITBI COOMpArOIeit
JIMH3HI.

6. OIBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CHEKT.

7. ONBITHI TIO BOCIPHUSTHIO I[BETA MPEIMETOB MPHU UX HAOIIOACHUHN Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBbie IBJICHHUA.

OmnbiTel Pesepdopna u mmanerapHas mojaenb aroma. Moaens atoma bopa.
Hcnyckanue u noriomieHue cBera aroMoM. KBanTel. JInHeuaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas wMogens artomHoro sapa. HM3ortombl. PagmoakTuBHBIE
npeBpauieHusd. [lepro nonypacmajia aTOMHBIX SIAEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsJ0BOTO U MAaCcCOBOIO YHCEIL.
OHeprusi CBs3M aTOMHBIX saep. CBsA3p MAacChl M SHEpruu. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3I.

Snepnas sHeprervka. J[eMCTBUS paauOaKTUBHBIX HW3IYYEHHUU Ha KUBbBIC
OpraHU3MBL.

Hemoncmpayuu.

1. CHoekTpbl U3IIy4YEHUS U TOTJIOMICHHUS.

2. CrHekTpsl pa3InyHbIX ra30B.

3. CrekTp BoJopoaa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuérunka HOHU3UPYIOIIUX U3TYyUEHUI.

6. Peructpaius uziy4eHus NpUpOIHbBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie padbomol u onvimel.

1. HaOmropeHue CrIOMIHBIX U TUHEWYATHIX CIIEKTPOB U3TyUYCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DIHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytH (1o doTorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpUTEIHbHO-0000 AN MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONNN MOYJTb IPEAHA3HAYEH ISl CUCTEMATHU3AINH
1 0000IIIeHHSI IPEIMETHOTO COJICPIKAHMS U OTIBITA JEATEILHOCTH, TPUOOPETEHHOTO
IpU KM3YYEHHH BCETro Kypca (U3UKH, a TaKXKe MJisg MOJTOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (Pu3MKe HJIsI 00ydYaronIuxcsi, BHIOpABIIMX ITOT
y4eOHBIN MpeIMeT.

[Ipy U3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBAETCS JOCTHKEHUE MPEAMETHBIX U



METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yslbTaToB  00ydeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB MCCIIEIOBAHUS
SBIICHUN TPHUPOABI U TEXHUKH, OBJIAJCHHUE YMEHHUSIMH OOBICHATH (DU3HUECKUE
SBJICHMSI, IIPUMEHSAS IIOJy4YCHHbIC 3HAHWSA, pelaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIE U KCIIEPUMEHTAJIbHBIC.
[IpyHIMIIMATBHO AESATEIBHOCTHBIN XapaKTep JaHHOTO pa3/iena peaanu3yeTcs 3a
CU€T TOTO, YTO OOYUAIOLIUECS BBIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIPEAJIAraeTcs:
Ha OCHOBE IIOJNyYCHHBIX 3HAHWW paclo3HaBaTh M HAYYHO OOBSICHSITH
duznyeckue IBJICHUS B OKPYXKAIOLIEH MPUPOIE U MOBCETHEBHOM KU3HH;
UCIT0JIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (DU3NYECKUX SIBJICHUH, B TOM
YuCIie ISl IPOBEPKH FUIIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HamOoOJiee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAIIpUMEP, IPAKTUYECKOTO UCIIOIb30BAaHUS PA3IIMYHBIX HICTOYHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA MPEBPAIICHHS M COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEpPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI I1O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HANPaBICHO

Ha JIOCTH)KEHUE JTMYHOCTHBIX, METANIPEMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbprare uzyueHus Gu3MKu Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs

y oOyuatomerocsi 0yyT cOpMUPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

— IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNMCKOMN
(u3nUecKol HayKH;

— IIECHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUNCKHUX YIEHBIX--(DU3UKOB;

2) rPaKIaHCKOTO H TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4acCTHIO B 00CYKJIE€HUU OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUIM
buzukwy;

— OCO3HAaHHE BaXXHOCTU MOPATBHO--3TUYECKUX TMPHUHIUIOB B JEATEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYeCKOr0 BOCIIMTAHHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMSA:

— OCO3HaHWE IIEHHOCTH (U3NYECKON HAyKW KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEMIIEN COCTABISIOLIEH
KYJIBTYPBI;

— Ppa3BUTHE HAy4yHOH JI0003HATENBLHOCTH, MHTEpEca K MCCIeI0BaTEIbCKON
JesITeTbHOCTH;

5) dopmupoBaHus  KYJbTYPbl  3I0pPOBbSi M  IMOIMOHAJIBLHOIO
0J1aronoJryyms:

— OCO3HaHME ILIEHHOCTH O0e30macHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTH TPaBUI OE30MacHOrO TIOBEIEHHUS Ha
TPAHCIIOPTE, HA JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBHIM O00OPYAOBAHHEM B
JOMAITHUX YCJIOBUSIX;

— c(opMHUPOBAHHOCTH HABBIKA PEIICKCUH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY
M TaKOTO € MpaBa y IPyroro 4eI0BeKa;

6) TPy10BOT0 BOCTIMTAHUS:



— AKTHBHOE y4YacTHE B PEIICHUHM MPAKTUYECKUX 3a/ad (B paMKaX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3allii, TrOpojJla, Kpas) TEXHOJOTHYECKON U
COIMAJIBHON HAMPABIEHHOCTH, TPEOYIONTUX B TOM YUCIIE U (PU3UICCKUX 3SHAHH;
— MHTEPEC K MPAKTUUECKOMY H3yUCHUIO MPOohecCrid, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTHYECKOT0 BOCTIMTAHMSI:

— OpHUEHTalUs Ha NpUMEHEHWEe (PU3NYECKUX 3HAHUU IS pElIeHHs 3a7ad B
00JIacTH OKpy>Kalolllel cpejpl, IJIAaHUPOBAHUSI MOCTYNKOB M OIIEHKH HX
BO3MOYKHBIX TMOCJICICTBUN [T OKPYKAIOIIEH CPEbI;

— OCO3HAHHUE TJI00ANTBHOTO XapakTepa IKOJOTHUECKUX MpOOJIeM U MyTed ux
peleHus;

8) amanTauuu K M3MEHSAIIMMCH YCJIOBHAM COLHUAJBHON U MPUPOTHOMI
cpeabl:

— TOTpeOHOCTh BO B3aMMOJICUCTBUU TMPU BBIMOJHEHUN UCCIEAOBAHUM U
NPOEKTOB (HM3MYECKON HANPABICHHOCTHU, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHuX,

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEeSATENBHOCTD;

— OTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHMI, B TOM YuCie (OPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX O0OBEKTaX U SIBJICHUSAX;

— OCOo3HaHHue Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH
buzukwy;

— TUTAaHUPOBAHHUE CBOETO PA3BUTHUS B MPHOOPETEHUH HOBBIX (PU3NUECKUX
3HAHUM;

— CTpEeMJICHHE aHAJIU3UPOBATH U BHISBIISITH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OLICHKa CBOMX JICMCTBUM C YYE€TOM BIMSHHS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare 0ocBO€HUs IPOrpaMMbl IO (U3HKE HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi y oOydaromierocss OyayT chopmMupoBaHbl MeTamnpeIMeTHbIE
pe3yJabTaThl, BKIIOYAIONME TO3HABATEIIbHbIE YHUBEPCAIbHBIC yUeOHbIE ACHCTBUS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  pETYJIATHBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICHCTBHSI.

Ilo3naBaTeqbHBbIC YHHBeEPCaJIbHbIEe Y4eOHbIE NeHCTBHA

Ba3oBble Jijornyeckue 1eiicTBHA:



BBISIBJIAITH W XapaKTE€pPU30BaTh CYIIECTBEHHBIE MPU3HAKK OOBEKTOB
(stBIIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIISAITh MPUYMHHO--CJICICTBEHHBIC CBSI3M NPU HM3YyUYECHUU (PU3NYECKUX
SIBJICHUI Y TIPOLIECCOB, JIeNIaTh BHIBOJBI C HCIIOJIBb30BAHUEM JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYEHUN, BBIJBUTaTh TUIOTE3bl O B3aUMOCBSI3AX
(bU3UYEeCKUX BEINYNH;

CaMOCTOATENBHO BBIOMPATh CIOCO0 pelieHus yueOHOoU (U3HUecKoi 3a1auu
(cpaBHEHHE HECKOJBKHMX BapUaHTOB pEIICHHs, BBIOOp Haubosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciegoBarejibckue A1eiCTBUA.

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0OBATEIbCKUM HHCTPYMEHT MTO3HAHMS,
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY TUIAHY OMBIT, HECIIOKHBIM
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJbIIOE HUCCIEAOBaHHE (PU3UUYECKOTO
SIBJICHUSI,

OIICHMBATh HA TPUMEHUMOCTh M  JIOCTOBEPHOCTb HH(OPMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (HUIUIECKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmei:

IPUMEHATH Pa3IMYHbIE METOJbI, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
pa3IMyYHBIX BUAOB U (OPM MpE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMANbHYIO (OpMYy MpeIcTaBICHUSA
uHQoOpMalUu W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CXeMamHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:

B XOJI€ OOCYXEHHUS Y4eOHOro Marepuayia, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOi TeMbI U
BBICKA3bIBaTh WU, HAIlCICHHBIC HA DEIICHUE 3aJaud U TOIICpPKaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,



COIOCTABJIATh CBOM CYXKICHUS C CYXACHUSIMHM JPYIMX YYaCTHUKOB
Jranora, oOOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TIMCbMEHHBIX TEKCTaX;
myOIMYHO TMPEICTABIATh PE3YyAbTAThl BHINOJTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

INOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMaH/IHOM U MHINBUTyaJIbHOU
paboThI ITPU PELICHUN KOHKPETHON (PU3NYECKOMN POOIEMBI;

IPUHUMATh LIEJId COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JCHCTBUS
no e€ JOCTIKEHHUIO: paclpefcisTb pojiM, OO0CYXIaTh IPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTaTa Io
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYsI CBOU JEHUCTBUA C APYTHUMHU YJICHAMU
KOMAaH/IbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranm3amnus:

BBISBJISTH MPOOJIEMBI B )KMU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIIUX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBATBCS B  PA3IUYHBIX MOAXOJAX MPUHATHS  pELICHUUN
(MHIMBUAYaIbHOE, TMPHUHATHE PEUICHUS B TpPYIE, NPUHITHE PEIICHUM
TpYHIoH);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pelIeHUs (PU3NUECKON 3a1aul WIH
IUTaHa MCCIICOBAHUSA C Y4ETOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpOJII), AMOIMOHAJIbHBINA HHTEJLJIEKT:

J1aBaTh A/ICKBATHYIO OLICHKY CUTYal[My U NIPEAJIaraTh IJIaH €€ N3MECHEHMS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YMCIIE B XOJ BBIIOJIHEHHUS
(Gu3MYEeCKOro HUCCIEOBAHMS WM  MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBIIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBUTb c€0s1 HA MECTO JPYTOro YeJ0BEKa B X0JI€ CIIOpa WJIM IUCKYCCUH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIOro;



MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHnr HU3NYECKUX 3a/a4 UK
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIbTATBI

K xoHiy 00yuenus B 7 Kjacce IpeIMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

UCIIOJIb30BaTh  NOHATHS:  (U3MYECKME M  XUMUYECKHE  SIBJICHUS,
HAOI0/IEeHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHMS BellecTBa (TBEpHOE,
KHUJAKOE, Tra3000pa3HOE), MEXaHWYECKOe JABI)KEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPACKTOpHUsA, pPaBHOACHCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUlacTUYecKasi),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasnuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHHE YaCTHI] BEILECTBA,
PAaBHOMEPHOE  JBIKEHUE, HEPAaBHOMEPHOE  JBJKCHHE, HWHEPLMSI,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOM OCBIO
BpalleHus, epeaada JaBJIeHus TBEPAbIMU TE€IAMU, )KUJIKOCTAMH U Fa3aMu,
aTMOC(PEpHOE [aBJIICHHE, IUIABAHUE TEJ, IMPEBPAIICHHUS MEXaHWYECKOH
DHEPIUHN) MO ONHCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3HYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3NUYECKUE SIBICHUS B MPUPOJE:
NpPUMEPHI JABWKEHHUS C PA3IUYHBIMH CKOPOCTSIMH B JKUBOW W HEXHBOU
IPUPOAE, JACUCTBUE CHUJIBI TPEHHS B MPUPOJAE U TEXHUKE, BIMSIHUE
aTMoc(epHOro JaBJeHMs Ha >KMBOM OpraHM3M, IUIaBaHUE PBIO, pbluark B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]lauy B yUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHMS, UCIIOJIb3YS
buznyeckue BeMMUuHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIPYTrOCTH, CUJa TSKECTH, BEC Tea,
CUJIa TpEeHHUsI, AaBieHue (TBEPAOIO Tela, )KUKOCTH, ra3a), BbITAIKUBAIOIIas
CUJIa, MEeXaHu4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(PGUIUMEHT TOJE3HOTO JCMCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMAIbHASL JHEPIus), IpPU ONUCAHWM NPABWIBHO TPAKTOBAThH
(bu3MYECKUIl CMBICIT UCTIOJIb3YEMbIX BEJTMYMH, UX 0003HAUYEHHUS U €TMHULIBI
bu3MYEeCKUX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIWYMHAMM, CTPOUTH TIpauku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;



XapaKTepu30BaTh CBOWCTBA TeJd, (PU3MYECKUE SIBICHUS U TIPOLIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHUS CUII (BAOJIb OJHOW IpsiMOit), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBECHs phruara (010ka),
«30JI0TOE€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYECKOU
HEPruH, TpPU OITOM JlaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa W
3allMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUYECKHUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluld MPaKTUKO-OPHEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacy€THble 3ajadyd B 1—2 JEHCTBHS, HUCHOJIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 33/1a4d 3alHMCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOUMBIE JJI1 PELICHUs 3a/a4, OLEHUBATh PEATUCTUYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOKHO PEUIUTh MPU HOMOIIU
(U3MYECKUX METOJIOB, B ONIMCAHUU UCCIIEIOBAHUS BBIICIATH IPOBEPIEMOE
MPEANnooKeHue (TUIOTE3Y), pa3IndaTh U UHTEPIPETUPOBATH NOJTYYECHHBIN
pe3ysbTaT, HaXOAWUTh OIIMOKM B XOJ€ OIBITA, AENaTh BBIBOJBI IO €ro
pe3yJibraTam;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUA WIH
(bu3NYECKUX CBOMICTB Tell: POPMYIMPOBATH MIPOBEPSEMBIE IPEAIONOKEHNUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alIUChIBATh X0/
ombITa U (POPMYJIUPOBATh BHIBOJBI;

BBIIIOJIHATh MPSMBIE W3MEPEHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHUJIBI M TEeMIEepaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUSA MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHUHBI OT
JIpPYrol C HCHOJb30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IMYTH
PaBHOMEPHO JBMXKYLIETOCS TEJIa OT BPEMEHU JIBU)KEHHUS TENA, CUIIBI TPEHUS
CKOJIBKEHHUs] OT Beca Tejla, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIbI TPEHHS OT IJIOIIAIN CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYrOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT MIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHus Tell, YCJIOBUN paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOrOo MCCIEAOBaHUA, coOUpaTh YCTaHOBKY H
BBITMIOJHATh M3MEPEHUS, Cleays MPEeAIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynabTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DHU3MUECKUX BEIUYUH B BHUJIC
IpPEJIOKEHHBIX TaOIUIl U TpauUKOB, AENaTh BBIBOJBI 0 pe3ysibTaTaM
UCCIIEI0BAHMS;

IPOBOJUTHh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYUH (IJIOTHOCTD
BELIECTBA )KUJIKOCTHU U TBEPOTO TeJA, CUJIA TPEHUS CKOJIbKEHMSI, 1aBJICHUE
BO3/lyXa, BBITAIKUBAIONIAs CHUJIA, JEHCTBYIOIIAas Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNo, KOIPPHUIMEHT TMOJE3HOr0  ACUCTBUS  IPOCTHIX
MEXAaHU3MOB), CJenysl NPEIJIOKEHHOW MHCTPYKLUMU: IMPU BBIIOJHEHUU
U3MEpPEHUl coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUHCIATH
3HA4YCHUE UCKOMOM BEJIUYHHBI;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIIKECS COCyAbl, OapoMerp,
phlyar, NOJBUKHBINA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YYCHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIE:
HNOJUINITHUKY, YCTPOMCTBO  BOJONPOBOJA, THMIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SBICHUN U HEOOX0AUMbIE (DU3UIECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HHMOpPMALIMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3UYECKUX 3HAHWNA B TOBCEIHEBHOM
XKU3HH Il oOecrieueHusi 0€30MacHOCTU MPU OOpalleHUuu ¢ MpubopaMu U
TEXHUUYECKUMHU yCTPOUCTBAMU, COXPAaHEHUS 370POBbs U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY KaIOLEeH cpeie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB uH(opMauumu B HWHTepHeTre B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIIUXCSI
3HaHUW © TYTEM CpPaBHEHUS Pa3UYHBIX HWCTOYHUKOB BBIJICIATH
uHpOpMaIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUHN YUYEOHBIX 3aIaHUN HAYYHO--TIOMYJIIPHYIO
JauTepaTypy HU3HUECKOTO COAEpKaHus, CIIPAaBOYHbIC MaTEPHAIIBI, PECYPCHI
cetu HuTepHer, BiageTb MNpUEMaMHU KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIC M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMannu (PU3NIECKOrO COAEPKAHUS, B TOM



qucie MyOIuYHO JeaTh KpaTKUE COOOIICHUS O Pe3ybTaTax MPOEeKTOB WK
y4eOHBIX UCCIEAOBAHUN, IPU 3TOM IPAaMOTHO HCIOJb30BaTh M3YUYEHHBIN
MOHATUUHBIA ammapaT Kypca (HU3HKH, COMPOBOXKIATh BBICTYIUICHHE
MIPE3CHTAIE;

MpU BBINIOJTHEHUN YYEOHBIX MPOEKTOB M HUCCIEIOBAHUM paclpe/esiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJIICHHBIMHU 3aJa4aMH,
CIICIUTHh 3a BBINMOJHECHHWEM IIJJaHA JCUCTBHM, aJ€KBaTHO OIICHUBATH
COOCTBEHHBI  BKJaJ B  JEATEIBbHOCTb  TPYMNIbl, BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aUMO/JICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOITUX.

K xoHiy 00yuenus B 8 kjacce npeiMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIIECTBA, KPUCTAIMYECKUE U
amop(HBIE Te€Ja, HACBHIIEHHBIM M HEHACBIIIEHHbI Tap, BIIAXKHOCTh
BO3/lyXa, TEeMIEparypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOW JBUTATellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUHN 3apsll, IIEKTPUUECKOE MOJIe, TPOBOIHUKH
U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SBJICHUA (TEIJIOBOE pacIIMpeHHe U CyKaThe, Terlomnepesaya,
TEIUIOBOE PaBHOBECHE, CMAYMBAHUE, KAIWJUISIPHBIE SBIICHUS, UCIIAPEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAUIM3alusi (OTBEpJieBaHUE), KHUIICHHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKLUS, U3ITyYEHHUE),
NIEKTPU3ALUs TEJ, B3aUMOJEUCTBHUE 3apsAJI0B, NEUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBHE MAarHWTOB, JIEHCTBUE
MAarHUTHOTO TOJSl Ha MMPOBOJHUK C TOKOM, 3J€KTPOMArHUTHAs MHIYKIHUS)
N0 ONHCAHUID HX XapaKTEpPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE U3YYEHHBIX (PU3WYECKUX SBICHUA B
OKpYXalollleM MHpEe, B TOM 4HCIe (PU3NYECKHUE SBJICHHUS B TPUPOAE:
MOBEPXHOCTHOE HATSKEHUE U KalNWUISIPHBIE SBJICHHUS B MPUPOJE,
KpUCTAJUIbI B mnpupoie, wuzinydeHwe CoJiHIIA, 3aMEp3aHUE BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
noJie 3eMJiiu, Apeid moyirocoB, poiab MArHUTHOTO TOJIS 17151 )KU3HU Ha 3emiie,
MOJISIPHOE CHUSIHUE, TPU HOTOM MEPEBOJMTH IPAKTUYECKYHO 3aJadyy B
yueOHYI0, BBIACNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3HMUECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (U3NYECKUE SBICHUS, UCIIONIb3YS
¢uznyeckue BEIMUMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOThI, YJEJIbHAas TEIJIOEMKOCTh BEUIECTBA, YAEIbHAs TEIUIOTA



IUTABJICHUS, YJ€lbHAsl TEIUIOTa [apooOpa3OBaHus, yHAeIbHAs TEIUIOTa
CTOpaHHs TOIUIMBA, KO3()PUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAaIlIMHbI, OTHOCUTEJIbHAS BIAXKHOCTB BO3AYyX4a, JJIEKTPUUYECKUAN 3apsil, CUia
TOKa, JJICKTPUYECKOE HAIpPsDKEHUE, CONPOTUBIICHHWE IPOBOJHHUKA,
yII€JIbHOE CONPOTUBIICHUE BEIIECTBA, pa00Ta U MOLTHOCTh 3JIEKTPUUECKOTO
TOKa), NpH ONMCAHWM NPABUIBHO TPAKTOBATHh (PU3MUECKUNA CMBICIT
UCIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BEIUYHH,
HaXOAWTh (POPMYJIBI, CBSA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIHYUHY C
JOPYTMMH BEJIMYMHAMH, CTPOUTh TIpaQUKU H3YYEHHBIX 3aBHUCHUMOCTEH
(u3NYECKUX BEJIUUMH;

XapaKTepu30BaTh CBOMCTBa Tes, (QU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJSAPHO--KUHETUYECKOU TEOPUU
CTPOEHUS BEIECTBA, MPUHLIMI CYNEPHO3ULMHU MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma I yyacTKa LIeNH, 3aKOH
Jlxxoynsa—JIeHna, 3aKOH COXpaHEHUs YJHEPTUH, IIPU ITOM JaBaTh CIIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallul IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 | —2 JTOrM4ecKux
iaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOWCTBA (PU3NYECKUX SIBIICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacy€THbIE 3adayd B 2—3 JIEWCTBUS, HCIIOJIB3Yys 3aKOHBI H
(dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHalln3a
YCJIOBHUS 3a1a4d 3aIMCHIBATh KPATKOE YCIOBHUE, BBIABIIATH HEAOCTATOK
JAHHBIX I pElIeHHs] 3aJadyd, BbIOMpATh 3aKOHbI U (OPMYJIbL,
HEOOXoauMble JUIsl €€ pelieHus, MPOBOAUTh pPacuy€Tbl UM CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh NpPHU [OMOLIU
(bU3MYECKUX METOJOB, MCHOJb3Yys ONUCAHUE HCCIENOBAHUS, BBIICIATH
MIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBATh MPABUIBHOCTD IOpPsAIKa
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITBI TIO HAOMIOAEHUIO (PU3MYECKUX SBICHUM WM
(bu3znyecKuX CBOWCTB TeJ (KanWUISPHbBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAaHUS U
HarpeBaHUsl MpU HU3JIYYEHUH OT I[BE€Ta H3Iydaroued (MOTJIolaroliei)
IIOBEPXHOCTH, CKOPOCTb MCHAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJIEKTPHU3alMs Tel W B3aMMOJEHUCTBUE
ANEKTPUYECKUX  3apsAI0B, B3aWMMOJEUCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEHW IIOCTOSHHBIX MAarHUTOB, JEHCTBHUS



MAarHuTHOTO TOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBAThH
POBEpPSAEMbIEC MPEIOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OMbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbI, OTHOCUTEIbHOMN BIAKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSKEHHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JAaTYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YJbTAThl
HU3MEPEHUN ¢ yIETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTH;

IPOBOJNUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
IpPYro C  HCIOJB30BAHUEM MPAMBIX HW3MEPEHHHA  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU MOMEPEYHOro
CEYEHMS U YACIBHOIO CONPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CHJIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANPSOKEHUS Ha  I[POBOJHMKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOTO U  MAPaUIEIbHOTO  COEAUHEHUU
IPOBOJHUKOB): IIJJAHUPOBATh HCCIEIOBAaHUE, COOUpAThb YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAYys NPEMJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
Pe3yJIbTaThl MTOJIyYEHHOM 3aBUCUMOCTH B BUE TaOJIUL U TpaQUKOB, J€1aTh
BBIBOJIBI 11O PE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBAaTh W3MEpPEHHs, COOUpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEIJI0KEHHON MHCTPYKLUHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHLUIBI  JEUCTBHS M3YYEHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHCAHHUS (B TOM YHUCIIE: CHCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOHHa, aMIIEpMETP, BOJILTMETD,
CUETUMK HJIEKTPUUECKOW DHEPruu, O3JIEKTPOOCBETUTEIbHBIE MTPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), AIEKTPUYECKUE
NPEIOXPAHUTEIH, FIEKTPOMATHUT, AJIEKTPOIBUTATENb TOCTOSHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHUX SBJICHUN U HEOOXOIHUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHbBIC
pUOOPHI MO CXEMAM U CXEMATUYHBIM PUCYHKAM (KMJIKOCTHBIN TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUIPOMETP, IBUraTelb BHYTPEHHErO CrOpaHUs,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKUX LEned ¢
NOCJIEOBATENBHBIM U NAPAJLJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3andas
yCIIOBHbIE 0003HAYEHMSI DJIEMEHTOB AIEKTPUUECKUX LIETIEH;



OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HMH(MOpPMALMIO O  [pPUMEPaX)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU Ui obecrieyeHus: 0€30MacHOCTU MPH OOpalleHUH C PUOOpaMH U
TEXHUUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 30POBbsI U COONIOIEHUSI HOPM
DKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOLLEH CpeEE;

OCYILECTBIATh MOMUCK HMHPopManuu (U3NYECKOTO COJAEp)KaHUS B
WMHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IyTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICTSATH HH(POPMAIIHIO, KOTOpast SBISETCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

MCIT0JI30BAaTh MPHU BBINOJHEHUN YUEOHBIX 33aJaHUN HAYYHO--TIONYJIIPHYIO
JIUTEPATYPY PU3UUECKOTO COJIEPKAHMs, CIIPABOYHBIE MAaTEpUAIbl, PECYPCHI
cetu MHTepHer, Bnaaerb NpuUEMaMHM KOHCIIEKTUPOBAHMS — TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPAaTKHUE YCTHBIE COOOIICHMS,
o0o6miass wHpOpMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
COJIEpKaHusl, B TOM YHCJIE ITyOJIMYHO MPEACTABIISATh PE3YJIbTaThl IPOCKTHON
WJIM UCCIIEA0BATENBCKON JEATENBHOCTH, IPA ’TOM I'PAMOTHO HCITOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (OUM3HMKH, COINpPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MNPOEKTOB M HCCIECAOBAaHUN (DU3UUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyMIE€ B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAaThb COOCTBEHHBIM BKJIax B
NEeSATEIbHOCTD TPYMIbI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xonIty oOyueHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCYETa, MaTepualbHas TOYKA,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, nedopmanus
(ympyrasi, njacTU4eckas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TAKECTH, aOCOJIOTHO TBEPIOE TEINO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXAaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(QPa3BYK U YJIbTPa3BYK, 2JIEKTPOMArHUTHBIE BOJHBI, IIIKaJIa
ANIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JalbHO30PKOCTb,
CHEKTPhI UCIYCKAHUS U MOTJOLIEHus, anbda-, 0eTa- U raMmma-u3nydeHus,
W30TOIIBL, IAEPHAS] SJHEPIETHKA;

paznuyarh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBXKEHUE, CBOOOIHOE
naJicHue TeJl, PABHOMEPHOE JABMKEHUE TI0 OKPYKHOCTH, B3aUMO/IEUCTBHE



TE€J, PEaKTUBHOE JIBU)KEHHUE, KOJieOATeIbHOE NBIXKEHHE (3aTyXarolue U
BBIHY’KJICHHbBIE KOJIEOaHHUsI), PE30HAHC, BOJHOBOE IBMWKEHUE, OTPAKEHUE
3ByKa, NPSIMOJIMHEWHOE paclHpOCTPAaHEHUE, OTPAKEHHWE M NPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKeHHe OeJIoro cBeTa B
CHEKTp M CJOXKEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE,

pacmo3HaBaTh TMPOSBICHWE W3YYCHHBIX (U3WUECKUX SBICHUNH B
OKpyXXaoImeM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B MPHPOJE:
MIPUJIUBBI U OTJIUBBI, ABUKEHUE T1aHET CONHEYHOW CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 53XO0, LIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OUOJOTMYECKOE NEUCTBUE BUAUMOTIO,
yIbTPaUOIECTOBOTO U  PEHTICHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIM
PaIMOAaKTUBHBIN (OH, KOCMUYECKHE Iy4Yd, PaJAHOAKTHUBHOE H3Iy4YeHUE
MPUPOJIHBIX MHUHEPAJIOB, JEWCTBUE PAAUOAKTUBHBIX M3IYyYECHHN Ha
OpraHu3M 4eJIOBEeKa), IPH 3TOM IMEPEBOAUTH IMPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBIICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TE M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
dbuszndeckue BEIUYUHBI (CpPEeIHSsI U MTHOBEHHAas CKOPOCTh Teja IpHU
HEPAaBHOMEPHOM JBWKEHHHM, YCKOPEHHE, IMEpPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CHUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHusi, BEC Teja, HUMIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHuveckas paboTa W MOUIHOCTb, MOTCHIMANbHAS DHEPrus Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIIM, MOTEHIMAIbHAS SHEPrUsl CHKATOU
NPY>KUHBI, KHHETUYECKasi SHEPTHs, MTOJTHASI MEXaHUYECKasl SHEPTHUsl, IEPUOJ
U YacToTa KojeOaHWid, JUIMHA BOJIHBI, TPOMKOCTbh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IMOKa3aTelb MPEIOMJICHUSI Cpeibl), NpPU ONUCAHUU
MPaBUJIBHO TPAKTOBaTh (DM3UYECKUN CMBICI HCIOJIb3YEMbIX BEIIUYUH,
0o003HaueHUs W EIUHMIIBI (U3HUYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3bIBAIOIIUE JTAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTMMHU BEJIUYUHAMH,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUUH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHUsI PHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLNN CYNEPHO3ULIUHN CUJI, HPUHLHUI OTHOCHUTENbHOCTH ['anwuies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOI'O YUCEN



IpU SIIEPHBIX pEeakUusiX, IpU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSACHATH (PU3MUECKHE MPOLECChl M CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTEepa: BBISABISATH
NPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DPU3MUECKHX SIBICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a1a4d (OMUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIb3YsI 3aKOHBI M (POPMYJIbI, CBA3BIBAIOLIME (DU3NUECKUE BETUUMHBI: Ha
OCHOBE aHaJIM3a yCJIOBH 3aJa4M 3alUChIBaTh KPATKOE yCIOBHUE, BHISABIIATD
HEJOCTAIONINE WM U30BITOYHBIE TAHHBIE, BBIOMPAaTh 3aKOHBI U (POPMYIIBI,
HEOOXOQUMbIE ISl PEIICHUs, MPOBOJUTh pacu€Tbl U OLECHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPHU [TOMOIIU
($uU3MYECKUX METOMOB, WCIONB3ys OMUCAHHE HCCICIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE TPEINONOKEHUE, OIICHUBATh MPABMWIBHOCTh IOPSIKA
IOPOBEJCHUS  HUCCIIEOBAHMs, JIelaTb  BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITBI TIO0 HAOMIOACHUIO (PU3NYECKUX SBICHUM WM
(bu3MUecKuX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HploToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTb NEPUOAA KOJEOAHUN MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSAMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBeTa B CIIEKTP, M3yUYeHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOWMCTB HW300pa)XeHHsI MpeaMeTa B coOMparomiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOATENILHO  CcOOMpaTh YCTAaHOBKY M3 HW30BITOUHOrO Habopa
000py1I0BaHUSs, OMMCHIBATH XOJI OTBITA U €T0 PE3yIbTaThl, (HOPMYIHPOBATH
BBIBOJIBI;

MPOBOJNTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaeisis
CpeqHee 3HAaYeHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE pacCTOSHHE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp cmOcO0a WU3MEpPEHUS
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadJallbHOM CKOpPOCTH, MepHoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJUHBI HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJIeHus U yrJjia MpejoMJIeHUs OT yria
najieHus1): TUIaHUPOBATh MCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOHpaTh



YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJTYYEHHOM 3aBUCHMOCTH
bU3MYEeCKUX BEIUYMH B BHUAC TAONWIl M TPaPUKOB, JeJaTh BBIBOIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs1 (U3MUECKUX BEIUYUH (CPEAHS
CKOPOCTh U YCKOPEHHE Tea MPH PaBHOYCKOPEHHOM JIBHKEHHUH, yCKOPEHHUE
CBOOOJHOTO MaJCHMsI, >KECTKOCTb MPYKUHBI, KOIPOUIHUEHT TPEHUS
CKOJIBKEHHS, MEXaHuueckas padoTa M MOIIHOCTh, YacTOTa M TIEPHOJ]
KOJICOaHMI MaTeMaTH4eCKOro W MPY>KMHHOTO MAasiTHUKOB, ONTHYECKas
cuina coOuparomed JUH3bL, PaAUOAKTUBHBIM (OH): TJIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHSITH
U3MEpEHUs, CleAysl MPEAJIOKEHHOW WMHCTPYKLMH, BBIYUCIATH 3HAYCHHE
BEJIMUMHBI U aHAJIM3UPOBATH MOJIYYEHHBIE PE3YJbTAThI C YUYETOM 3a/1aHHOM
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjia TEXHUKN 0€30M1aCHOCTH MpHU paboTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TMPH3HAKA M3YUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUYEUYHBIH HMCTOUYHUK
CBETa, JIy4, TOHKas JINH3a, IJIaHeTapHasi MOJIeJIb aTOMa, HyKJIOHHAsl MOJIENb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUSA HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CHHUIOMETP, JTATUYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, MepHuckomn, (¢oToannapar, OINTHYECKHE CBETOBOJBI,
CTHIEKTPOCKOTN, JJO3MMETp, Kamepa BuiabCcoHa), HWCHONB3ysS 3HAHHUS O
CBOMCTBax (PU3MYECKUX SBJICHUA W  HeoOXoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX TPHOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPHU
pelIeHnr  y4eOHO--TIPaKTUYECKUX 3a/ad, ONTHYECKHE CXEeMBI sl
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M cCOOMparolIei JINH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  MpPUMEPax)
IPAKTHYECKOrO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTH Mpu 00palleHny ¢ MpudopaMu u
TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 370POBbhsI U COOTIOICHUST HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBJIATh TOUCK uHGOpManuu (U3UYECKOTO COJICpXKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIUPYS MMOMCKOBBIN 3allpoc, HaXOAUTh
MyTH OTNPEENICHUsI JOCTOBEPHOCTH IMOJYY€HHON MH(OpMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIIOJIb30BATh MPU BBIMOJHEHUU YUEOHBIX 3aJaHU HaAyYHO--TIONYJISPHYIO
auTepaTypy GU3NYECKOTO COJIEpKaHUSI, CIIPABOYHbIC MATEPUAIIBI, PECYPCHI
ceru MHTepHeT, BiIaneTh NpHUEMAMU KOHCIIEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uH(OpMAITMU W3 HECKOJbKHX HMCTOYHUKOB (DHU3UYECKOTO COACPIKAHUSA,
nyOJUYHO MPEJICTABIATh Pe3yJIbTaThl IPOSKTHOM WIIM MCCIIEI0BATEIBCKON
JNEATEIBHOCTH, TPU 3TOM TPAaMOTHO  MCIIOJIb30BATh  HM3yYECHHBIN
NOHATUUHBIM anmapar u3y4yaeMoro pasjena (U3UKA U COMPOBOXKIATH
BBICTYIUICHUE TIpPE3CHTAIlued C Y4ETOM OCOOCHHOCTEW ayAuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBO YacoB
Koutp Mpakr DJIEKTPOHHbIE BocnutatenbH | MHTepaktusHOe
HaunmeHoBaHue o
0JIbHBI HYeCKH (mudposbie) bl acnekT obopyaoBaHue
Ne i/ pa3jaeiioB U TeM
Bcero e e o0pa3oBaTe/ibHbIE
NMPOrpaMMbI
padort padort pecypcol
bl bl
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEr0 MUpa
DUBIKE - HAVKE O bu6mmoreka [IOK 1-3,5-8
1.1 A 2 https://m.edsoo.ru/7f41619
IpUPOJC 4
DUBHICCKIE bu6moreka [IOK 1-3
12 2 1 https://m.edsoo.ru/7f41619
BEJIMYHMHEI 4
EcrecTBeHHOHAYYHBI bubmorexa LOK 1-3,5-8
1.3 N i 2 1 https://m.edso0.ru/7f41619
W METOJI, TIO3HAHUS 4
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeJIEHNS 0 CTPOEHHH BelllecTBa
bubmuoreka [IOK 1-3, 5-8
2.1 Crtpoenue BemecTBa 1 https://m.edsoo.ru/7f41619
4
JIBr>kenue u bubnuotexa [JOK 1-3,5-8
2.2 B3aUMO/IENCTBIE 2 1 https://m.edsoo.ru/7f41619

qacTull BEIICCTBA

4
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T Bbu6moreka [JOK 1-3,5-8
23 P 2 https://m.eds00.ru/7f41619
COCTOSIHUS BEIECTBA 4
Hroro mo pazneny 5
Pa3nen 3. /IBu:KeHHe U B3aMMO/IelCTBHE Tel
MeXAHIIECKOE Bbu6mmoreka [JOK 1-3, 5-8
3.1 3 https://m.edsoo.ru/7f41619
JBIDKEHUE 4
MHepuns, Macca bubmuorexa [JOK 1-3
3.2 I, ’ 4 https://m.edsoo.ru/7f41619
IUIOTHOCTD 4
bu6mmoreka [IOK 1-3,5-8
3.3 Cuna. Bunsl cun 14 https://m.edsoo.ru/7f41619
4
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KHIKOCTE U ra3oB
Hasnenue. Ilepenaua 1-3,5-8 Jlabopatopus
NaBJIEHUS TBEPILIMU Bubmzorexa LIOK POBUKIJIAB
4.1 P 3 https://m.edsoo.ru/7f41619
TeJIaMH, KUIKOCTIMHI 4 o ke
M razamu h
bubnuoreka [IOK 1-3,5-8 Jlabopatopust
4.2 JlaBIIeHUE )KUIKOCTH 5 https://m.edsoo.ru/7f41619 POBUKIIAB
4 1o husHke
bubmmoreka [JOK 1-3, 5-8
A )
4.3 TMOCPepHOE 6 https://m.eds00.ru/7f41619
JaBJIEHUE

4
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JleficTBUE KUJIKOCTH 1-3
. bu6mmoreka [JOK
4.4 . 7 3 https://m.edsoo.ru/7f41619
MOTPYXEHHOE B HUX 4
TEJI0 B
Hroro mo pazneny 21
Pa3nes 5. PaGora m MomHOCTh. JHEprus
bubmmorexa LIOK 1-3,5-8
5.1 PaboTa u MomtHOCTB 3 1 https://m.edsoo.ru/7f41619
4
bu6mmoreka [IOK 1-3,5-8
5.2 [IpocThie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f41619
4
MexaHICCKas bubmuorexa [JOK 1-3,5-8
5.3 4 1 https://m.edsoo.ru/7f41619
SHEprus 4
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KJIACC

KosnvecTBO 4acoB JIeKTPOHHbIE Bocniuta O6Gopyn
HaumeHoBaHue pa3/ieJioB U TeM (uudposbie) TeJIbHBI | OBaHUeE
Ne n/m Kontpoa | Ilpaktn .
NMPOrpaMMbl Bcero o0pa3oBaTejIbHbIE i «Touxka
bHbIE YyecKkue
pecypcsl acmeKT | PpocTa»
padoThI padoThI
Pasznea 1. TenioBbie ABJICHUSA
. bu6mmoreka [IOK
11 CTpocHHE i CBOHCTBA BelLIECTBA ! https://m.edsoo.ru/7f4181ce
Bu6anoreka IIOK 1-4,6,8- | JlaGopar
1.2 T 21 1 5
SILIOBBI® HPOHECORt https://m.edsoo.ru/7f4181ce| 9 opus
POBUK
JIADB no
duznke
Hroro no pazneny 28
Pa3nen 2. JnekTpuyecKkue U MAarHUTHDIE SIBJIEHUS
91 DeKTpUYECKUe 3apsiibl. 7 1 1-4  Jla6oparop
' 3apspDKEHHBIE TeJIa U UX ust
B3aUMOo/IeiicTBHE POBUKJIA
b no
¢duzuke
1-4
2.2 [1oCTOSIHHBIN MEKTPUYECKUI TOK 20 1 7 £:60p arop
POBUKIIA
b no
¢duzuke
1-4,6,8-
2.3 MarHuTHBbIE SIBICHUS 6 1 15 9 JI:I[:(SOP arop
POBUKIJTA
b no



https://m.edsoo.ru/7f4181ce
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¢duznke
1-9
2.4 DNeKTpOMarHuTHas UHAYKIUS 4 J;:GOp arop
POBUKIJIA
b o
(dusuke
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 3 14.5
I10O TPOI'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHBIE
HanmMeHoBaHMe pa3aesioB U TeM undposbie
Ne /i P Konrpoabubie | IlpakTnueckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Mexann4yeckue siBJICHUS
11 MexaHn4ecKkoe ABMIKEHHE U CITIOCOOBI €T0 10 1 bu6nmmoreka [IOK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanmozetcrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnunoteka [IOK
13 3AKOHKI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuueckue K0J1e0aHHsI M BOJIHbI
but6mmoreka [JOK
2.1 M 0 7 3
CXAHITICCKHE KOTEOhart https://m.edsoo.ru/7f41a4a6
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2.2

MexaHuueckne BOJIHBI. 3BYK

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4ab

Uroro no pazneny

15

Paznen 3. 3HeKTp0MaFHI/ITH06 moJie 1 3JJEKTPOMATrHUTHBIC BOJIHBI

DJIEKTPOMAarHUTHOE NOJIE U bubmmoreka [IOK
3.1 6
3IEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasznen 4. CBeToBbIC ABJICHUS
41 3aK0HBI paCIIPOCTPAHEHUS CBETA 6 bubnnorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4.2
JIuH3BI ¥ ONITUYECKHUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4, P
3 a3JI0XeHue 0eoro cBera B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro nio pazneny 15
Pa3znea 5. KBanToBbIe ABJICHUA
51 Hcnyckanue ¥ DOTJIOIEHHUE CBETA ATOMOM 4 bubnnorexa [IOK
' Y B https://m.edsoo.ru/7f41a4a6
bu6mmotexka IIOK
2
> CTpoerie aToMHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
) A 7
5.3 JIEPHBIC PEAKITUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpuUTE/ILHO-0000 A0 IMIT MOYJIb
6.1 [ToBTOpEeHHE 1 0600IICHUE COIEPKAHUS 9 bubnunoreka [IOK
' Kypca pusmku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

YYEBHO-METOJNYECKOE OBECIIEYHEHUE OGPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YHEHUKA

» dusuka, 7 knacc/ [lepeimkun A.B., O01mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO «M31aTenbeTBO «IK3aMeH»

» ®u3uka, 8 knacce/ Ieprimkun A.B., O01mecTBoO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTBIO «/IPODAY»; AkuronepHoe obmecTBo «M31arenscTBo
«IIpocsemnienue»

» Ousuka, 9 kinace/ [epeimkun A.B., I'yrauk E.M., O0miecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «/[IPODAY; AKImoHepHoe 00IIeCTBO
«U3natensctBo «lIpocBerienue»

NHTEPAKTHUBHOE OBOPYJIOBAHUE

[udposas nadopatopus PodukJlabd no dusuke npeaHa3HayeHa A BHIIOIHEHUS SKCIIEPUMEHTOB 110 TeMaM Kypca 7-11 knaccos.; dusnka; 3To
OJIMH M3 CaMBIX HHTEPECHBIX MPEIMETOB B paMKaX MIKOJIBHOM MPOrpaMMBbl.; Y TUBUTEIBHBIN MUDP (PU3MUECKUX MPOLIECCOB HEBO3MOKHO
u3y4yaTb 0€3 OCTaHOBKHU 3KCIIEpUMEHTOB. JlJ1s1 3T0oro Mel paspadotanu Lludposytro naboparoputo no @usuke v nocrapaivch HaMoJIHUTh €€
00opyaoBaHuEM, CIOCOOHBIM BOCIIPOM3BECTH CaMble HEOOBIYHBIEC U 3aHUMATEIIBHBIC OTBITHL. Y YUTENb OTYYUT BO3MOKHOCTD
IIPOJEMOHCTPUPOBAThH SIPKUE U 3aXBAThIBAIOLIUE SKCIIEPUMEHTBI, IOJPOOHO ONKMCAHHBIE B METOAMUECKUX peKoMeHalusax k Jlaboparopusim, a
KaX/IbIil yUEHHK C JIETKOCTBIO CMOXET OBTOPUTH MOJIy4YEHHBIH pe3ybTar, OTKpbIBas AJs ce0s1 MUP SMIUPUYECKUX 3HAHUH.

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

7 KJIACC

1.Pabouas nporpamma.

2. IIporpaMmer ocHOBHOTO 0011IeT0 00pa3oBanus. Pusnka. 7 — 9 kmaccer (aBTopser:A.B.Ilepeikun, H.B. ®unonoswy, E.M. I'yTHUK).
3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBeTCTBUY C BEIOPAHHBIM Y4EOHUKOM:

4. Ieprpikun A.B. @usuka. 7 knacc. YueOHUK 1 o01eo0pa3oBaTenbHbIX yupexxaenuit . M.:JIpoga. 2011

5. JIykamuk B.U. CoopHUK BOompocoB U 3aaa4 1o ¢pusuke. 7-9 k1. — M.: [Ipocsemenne, 2010. —192c¢.

8 KITACC

1. PabGouas nporpamma. @usmka. 7 — 9xinaccel: yaeOHO-MeToaIuecKoro mocodus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.:
Hpota,2013. — 398,(2)

2. IIporpaMmel ocHOBHOTO 00111ero oopazoBanus. Puzuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsiukun, H.B. ®unonosuu, E.M. I'yTHHK).
3. Pabouas nporpamma no ¢usuke. 7 knace/ Cocrt. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBUM C

BbIOpaHHBIM y4eOHUKOM:

4. IMepeimkua A.B. ®usnka. 7 kimacc. Y4eOHUK 1t 00meo0pa3oBaTenbHbIX yupexacauii . M.:[Ipoda. 2011

5. Jlykamuk B.1. C6opHHK BOIpocoB U 3a1a4 o ¢uzuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.

6. Kupux JI.A. ®usuka — 7. Pa3HOypOoBHEBBIE CAMOCTOATENbHBIE M KOHTPOJIbHBIC PaboThl. —5-¢ n3manue,- M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie pabotsl. Kontponbusie 3aganus. —Caparos:Jluneii, 2014.



8. «KonTponbHo-u3Mepurenbubie Mmarepuaisl. Pusuka. 7 knace/Coct. H.U. 3opun. — 2-e u3z.,nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 xinacc: yuedbHo-Meroauudeckoe nmocooue/ A.E. Maposn.- M.: [Ipocda, 2011.- 123c.:

10. A.B. Ileppimkua ®uszuka-8xi 2017 M. Jipoda

11. H.B. ®unonoua Metoanaeckoe nocodue 2015 M. lpoda

12. A.E. Mapos, E.A. Mapon CamocTrosiTenbHbIe U KOHTPOJIbHBIE paboThI-8 Kitacc 2017 M. [poda

13.B.B. llaxmaroga ,0.P. llledep Juarnoctuaeckue padbotsl -8 kinacc 2016 M. JIpoda

14. A.E. Mapos, E.A. Mapown, C.B. [To3otickuii Coopaux Bonpocos u 3agau 2015 M. JIpoda

9 KJIACC

1. Pabouas nporpamma. @uszuka. 7 — 9kiaccel: yueOHO-MeToanueckoro nocodus /coct. TuxonoBaE.H. — 2-e u3n.,crepeotun. —M.:
Hpoda,2013. — 398,(2)

. IlporpammMer ocHOBHOTO 001Iero oopa3zoBanus. ®usnka. 7 — 9 kiaccel (aBTopsl: A.B.Ileprimikun, H.B. @unonosuy, E.M. ['yTHUK).
. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B coOOoTBeTCTBHH C BEIOpAaHHBIM y4EOHUKOM:
. [lepermkun A.B. ®usuka. 7 kinacc. YueOHUK 11 001eo0pa3oBarenbHbIX yupexacauii . M.:[Ipoda. 2011

. Jlykamuk B.W. CoopHuK BompocoB u 3amau no ¢usuke. 7-9 ki. — M.: [Ipoceemenue, 2010. —192c.

. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENBHBIE U KOHTPOJIbHBIE paboThl. —5-¢ m3nanue,- M.MJIEKCA, 2013.

. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie pabotsl. Kontponbnbie 3ananus. —Capatos:Jluueit, 2014.

. «KonTponbHo-n3Mepurenbubie Marepuaisl. dusuka. 7 kinace/Coct. H.U. 3opun. — 2-e u3n.,nmepepad. — M.:BAKO, 2013.

. Mapon A.E. ®usuka. 7 xnacc: yueGHo-MeToanyeckoe nocodue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:

O©Ooo~NOoOoThwWwN

KoHTposbHbBIE U caMOCTOsITENbHBIE pa0oThI 10 (usmke. 9 knacc: k yueOHuky A.B. [lepoimikuna, E.M. I'yrauk «®usuka 9 kiace» / O.1.
I'pomueBa. — M.: U3natenberBo «Ok3aMeny, 2014.

Tectsl o pusuke. 9 knacc: k yueonuky A.B. [lepoikuna, E.M. I'yrHuk «®Pusnka

9 xmacce» / O.U. I'pomreBa. — M.: M3natenscTBO «OK3amen», 2010.

dusuka. 9 knacc. Temaruueckue TecToBble 3aaaHus 11 moarotoBku k ['MA. / aBT.- coct.: M.B. Boiinenko, O.H. Mupomikuna. — SIpocnasis:
00O «Akanemus pa3Butus», 2014.

[MNPPOBLIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBHI CETU UHTEPHET

7 KIIACC

. Bubnumoreka — Bcé mo npeamery «Pusnkay. — Pexxum goctyna: http://www.proshkolu.ru

2. BuzeoonsiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. Enunast kosekius udpoBbIX 00pa3oBaTebHBIX pecypcoB. — Pesxxum poctyma: http://school- collection.edu.ru

4. VHTepecHble MaTepralibl K ypokaM (GU3UKH IO TeMaM; TECTHI 10 TeMaM; HarIsAHbIe TTOcoOus K ypokam. — Pexxum moctymna: http://class-
fizika.narod.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-/

5. lludpossie 0Opa3oBaTenbHbIe pecypchl. — Pexum nocrymna:
http://www.openclass.ru

6. DnekTpoH

HBIC

Y4eOHHUKHU

1o ¢pusuKe.

— Pexum

JI0CTyMa:

http://www.f

izika.ru 8

KJIACC

1. bubnmnoteka — Bc€ mo npenmery «Pusmnkay. — Pexxum nocryma:
http://www.proshkolu.ru

2. BusieoonsiThl Ha ypokax. — Pesxum mocryna: http:/fizika-class.narod.ru

3. Enunast kouteknust iupoBBIX 00pa30BaTEIbHBIX PecypcoB. — Pexum mocryma:
http://school- collection.edu.ru

4. laTepecHble MaTepHUalbl K ypoKkaM (DU3HKH 110 TeMaM; TECTHI 110

TeMaM; HarJIsIHbIe TOCoOus K ypokaM. — Pexxum moctyma: http://class-

fizika.narod.ru

5. ludposrie 06pazoBaTenbHBIE pecypchl. — Pexum gocryna:
http://www.openclass.ru

6. DnekTpoH

HBIE
y4eOHUKHU
1o (usuke.
— Pexum
JIOCTYyTIA:
http://www.f
izika.ru 9
KJIACC

1. BuzmeoonsiThl Ha ypokax. — Pesxum nmocryna: http:/fizika-class.narod.ru

2. Enunast komteknus mudpoBEIX 00pa30BaTeIbHBIX PeCypcoB. — PexkuM nocryma:
http://school- collection.edu.ru

3. HTepecHbIe MaTepraibl K ypokaM (GU3UKHU TI0 TEMaM; TECTHI 110

TeMaM; HarJsiHble mocoOus K ypokam. — Peskxum noctyna: http://class-

fizika.narod.ru

4. ITudpossie 0OpazoBaTeiIbHBIE pecypchl. — PexxuM pocryna:
http://www.openclass.ru

5. DrnekTpoHHbIe YueOHUKH 10 (husuke. — Pexxum mocryma: http://www.fizika.ru

6. Iucrannmonnas mkosa Ne368 http://moodle.dist-

368.ru/ OtkpsiThIii Ki1acc. CeTeBoe

o0pazoBarebHOE COOOIIECTRO.


http://www.openclass.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://moodle.dist-368.ru/

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

7. Enunas kosutekius udpoBeIXx 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepasbHBIN IIEHTP HHOOPMAITMOHHO-00Pa30BATEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. Tazera «1 cenTs0ps» MaTepuaisl o ¢usuke. http://archive.1september.ru/fiz

11. Auaumanuu pusmueckux oobekToB. http://physics.nad.ru/

12. Xwusas dusuka: obyyaroras mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/


http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/

