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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3unKe Ha ypOBHE OCHOBHOI'O 00111eT0 00pa3oBaHus
COCTABJICHA HA OCHOBE IMOJOXKEHHA W TpeOOBAHMI K pe3ysbTaram
OCBOEHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBL,
npenacraBieHHbix B ®I'OC OO0, a Ttakke ¢ yuérom denepaibHOU
paboueii mporpammbl BocniutaHus ©  KoHuenuuu mnpenopaBaHUs
yueOHOoro npeamera «Pu3nkay.

Conepxanue  mporpamMMbl 1o (U3MKE ~ HAMpaBiIeHO  Ha
dbopMHpOBaHHE €CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYaloOIIUXCs U
OpraHu3alvi0 U3yuyeHus GU3NKK Ha JACSTeNIbHOCTHOM ocHoBe. B
IporpaMme 1o (PU3MKe yUUTHIBAIOTCS BO3MOKHOCTH YYEOHOIO IpeIMeTa
B peanuzanuu TpedoBanuii ®I'OC OO0 k m1aHupyeMbIM JTUYHOCTHBIM U
METanpeJMETHBIM pe3yJbTaTaM OOYYEHHs, a TaKKe MEXIPeIMETHBIC
CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOIO
o011iero oOpa3oBaHusl.

[Iporpamma mo Qu3uke ycTaHABIMBAET pacripeaesieHue y4eOHOro
MaTepualia o rojaM oOydeHwus (1o Kjaccam), mpejjiaraet IpuMEpHYIO
MOCJIEIOBATEIbHOCTh U3YUYEHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS
OPEIMETHOIO COJAEpkKaHUS M y4€Te BO3PACTHBIX OCOOEHHOCTEM
00yUaroIMXCs.

[Iporpamma mno ¢usuke paszpaboTaHa C 1EIbI0  OKa3aHUS
METOIMYECKON MOMOIIM YUYUTENIO B CO3/JaHUM paboyell mporpaMmbl MO
y4eOHOMY MpEIMETY.

®duznka SBISETCS CUCTEMOOOPA3YIONUM JIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIEKAT B OCHOBE
MIPOIIECCOB U SIBJICHUM, U3yYaeMbIX XUMHEH, OUOJIOTHEH, acCTpOHOMUEH U
dbusznyeckord reorpadued, BHOCUT BKJAJl B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpA, TPEIOCTABISIET HAuOoJee SICHbIE 00pa3Ibl MPUMEHCHUS
HAYyYHOTO METOJa MO3HAHMs, TO €CTh CIOCc00a MOTYyUYeHHUsl TOCTOBEPHBIX
3HAaHUU O MUpE.

OpnHa u3 raBHBIX 3a37a4 (PU3NYECKOTO 0Opa3oBaHUS B CTPYKTYpE
o0miero oOpa3oBaHUsS COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYUHOU
I'PaMOTHOCTH M UHTEpECa K HAyKe Y O0yYarOIINXCA.

N3yuenne gu3uku Ha 0a30BOM YpPOBHE MpEANoJiaraeT OBJAJICHUE
CIEIYIOIIMMUA KOMIETEHTHOCTAMHM, XapaKTEPU3YIOIIUMH €CTECTBEHHO-
Hay4YHYI0 TPaMOTHOCTb:

HAy4YHO OOBSICHATD SBJICHUS,



OIICHUBATh U TOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEOBAHUS;
UHTEPIPETUPOBATh JAHHBIE M MCIOJB30BATh HAYYHBIE JOKA3aTEIbCTBA
JUIS1 TIOJTyYEHUS BBIBOJIOB.

llenn wu3ydyenus (U3MKM Ha YpOBHE OCHOBHOIO  OOIIEro
oOpa3zoBanusi omnpeneiaeHsl B KoHIenuu mnpenogaBaHusi y4eOHOTO
npeamera «dusnka» B 00pa3oBaTEIbHBIX oOpraHuzainusx Poccuiickoit
Oenepaliuy,  peau3yOMMX  OCHOBHbIE  001I€00pa3oBaTEIbHbIE
IIpOrpamMMBbl, YTBEpKIAEHHOM pemeHueM Komternn MuHuctepcTsa
npocenienust Poccuiickoit @eneparuu (mpotokoit ot 3 aexadps 2019 r.
Ne T1IK48BH).

Henan uzyyenus pu3nKu:
npuOOpETeHHEe WHTEpeca W CTPEeMJICHUS OOYydYaloIMXCi K HAYYHOMY
U3YYEHUIO MPUPOJIbI, Pa3BUTHE WX HWHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;
pa3BUTHE MPEACTAaBICHUHA O HAYYHOM  METOJI€ [O3HAaHHUS WU
dbopMHpOBaHHE HCCIEAOBATEIILCKOTO OTHOIIEHUS K OKPYXAIOIIUM
SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHUSI MaTepuu U PyHIAMEHTATIbHBIX 3aKOHOB (DM3UKH;
dbopmupoBaHre MPEACTABICHUN O poiu (U3UKU IS Pa3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;
pa3BUTHE  MpEACTaBICHUHM O  BO3MOXKHBIX  cdepax  Oyayuiei
npo¢eCCUOHANILHON ESITENbHOCTH, CBSI3AaHHOUM ¢ (PU3HKOM, MOJArOTOBKA K
nanbHeeMy 00y4eHHIO B 3TOM HalpaBIICHUU.

JlocTikeHHe S3TUX LeJed MporpamMmbl MO (U3MKE Ha YpPOBHE
OCHOBHOro  00miero  oOpa3oBaHMsi  OOECIEUMBAETCA  PEIICHHEM
CJIEIYIOIIUX 3a4a4:
npuoOpeTeHre 3HAaHUH O JUCKPETHOM CTPOCHHHM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX
NpUOOpETeHNE YMEHUN OMUCHIBATh U OOBACHITH (DU3UUECKUE SIBICHUS C
UCII0JIb30BaHUEM MOJTYUYECHHBIX 3HAHUM;

OCBOCHHME METOJOB pEHICHUS MPOCTEHINMX pacu€THBIX 3a1ad ¢
UCIOJIb30BaHUEM (U3MUECKUX MOJENeld, TBOPYECKUX M MPAKTHKO-
OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HAOIIOATh IPUPOIHBIC SIBJICHUS U BBITIOTHSATE OTBITHI,
nabopaTopHble pabOThl M  OKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;



OCBOEHHE MPUEMOB paboOThI ¢ MHpOpMaIeil GU3MUECKOT0 COJIEP KAHMS,
BKJTFOUasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKCHUAX (U3HUKH, aHATN3 U
KPUTHUECKOE OLIEHUBaHUE HHPOPMAIIIH;
3HAKOMCTBO €O  cdepamMu  MPOPECCHOHATILHON  JIEATEIHLHOCTH,
CBS3aHHBIMM C  (U3HKOM, ¥  COBPEMEHHBIMH  TEXHOJOTUSIMH,
OCHOBaHHBIMH Ha JOCTI)KCHUAX PUZNIECKON HAYKH.

| Ha n3yuenue ¢usuku (6a30BbIii yPOBEHb) Ha YPOBHE OCHOBHOIO
obmero oOpazoBanus otBoautcsa 238 yacoB: B 7 kiacce — 68 gacoB (2
yaca B HeJel), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9 kiacce —
102 yaca 3 yaca B HEJIETTIO).
|

[Ipennaraemseiii B mporpamme mo (pusuke nepeueHsb J1adopaTOPHBIX
paboT U OMBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTENIb JIeJIacT
BBIOOp TMpOBEACHUS JIaDOpAaTOPHBIX pPabOT M ONBITOB C YYETOM
W H/IMBHTy QJIbHBIX 0COOEHHOCTEH oOy4arommxcs, CIIUCKa
OKCIIEPUMEHTAIBHBIX 3a/IaHui, TpEeUIaraéMbIX B pPaMKax OCHOBHOTO
rOCyAapCTBEHHOIO PK3aMeHa 10 (PU3HKE.



COJEPXAHME OBYUYEHUA
7 KIIACC

Paznen 1. @u3uka v €€ posib B IO3HAHUU OKPYIKAKOUIEr0 MUpPa.

®usuka — Hayka O mpupoae. SBieHus npupoabl. Pusnyeckue
SBJICHUSI: MEXAHUYECKHUE, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIE,
CBETOBBIE, 3ByKOBBIE.

®duznyeckue BeaWUYUHBL. M3MmepeHne (PU3MYECKUX  BEIUYHH.
@uznueckue mpubopsl. llorpemHocts wu3MepeHuil. MexayHapoHast
CUCTEMA €IMHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAYKH H3y4arOoT MPUPOSIY.
EcTecTBEeHHOHAy4YHbIII METOJ TO3HAHUA: HaOJIOJIEHWe, I1OCTaHOBKA
Hay4HOT'O BONIPOCA, BBIJBHKEHHME THIIOTE3, SKCIHEPUMEHT IO NPOBEPKE
TUIOTE3, 00bsICHEHUE HaOmogaaemMoro siieHus. Onucanue (GU3NYEeCKuX
SIBJICHUM C TIOMOIILBLIO MOJICIIEH.

Jemoncmpayuu.

MexaHnueckue, TEIIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC
SIBIICHUSL.

®duznyeckue MpuOOPHI U IpOLEaypa IPSIMBIX U3MEPEHUN aHATIOTOBBIM U
1M(POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

Omnpenienenure 1EeHbl IeTeHUs IKaJIbl U3MEPUTEILHOTO MPUOOpa.
N3Mmepenune pacCTOSTHUN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaJIbIX TEJL.

N3Mmepenue Ttemmeparypbsl NMpU MOMOIIU KHUAKOCTHOTO TEPMOMETpa U
NAaTYMKA TEMIIEPATYPBI.

[IpoBeneHne ncciietoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH IMOJETA
HIapuKa, MyLUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIEe BHICOTA
yCKa.

Paszpnen 2. IlepBoHayanbHbIe CBEACHUS 0 CTPOCHNH BeleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenue yactul] BeuiectBa. CBsI3b CKOPOCTU JABUKEHHS YACTHI] C
TemriepaTypoil. bpoyHoBckoe nBuwxkenue, nuddysus. Bzaumonerictue
YaCTULl BEIIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.



ArperatHble COCTOSIHHMS BEILIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U
TBEPIBIX (KPUCTAUIMUECKUX) Tesl. B3auMoCBsA3bp MEXIy CBOWCTBaAMU
BEILIECTB B PA3HBIX arperaTHhIX COCTOSIHUAX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoenreM. OCOOEHHOCTH arperaTHBIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

HaGmroieHrie OpoyHOBCKOTO ABUKEHUSI.

Habnronenune nuddysun.

HaGnronenne  siBneHui,  OOBSACHSAIOMUXCA ~ NPUTSHKECHUEM  WIH
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

Ouenka nuaMerpa aToMa METOAOM psAIOB (C  HCIOJIb30BaHUEM
dboTorpaduii).

OnbITHI 110 HAOJIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.

MexaHnndyeckoe JBW)KEHUE. PaBHOMEpHOE H  HEPABHOMEPHOE
newxkeHne. Ckopoctb. CpenHsisi CKOPOCTb IPU  HEPABHOMEPHOM
JIBW)KEHUU. Pacu€r myTH U BpEMEHHU IBUKECHUS.

SIBneHne wHepuMH. 3aKOH HMHEPLUU. B3aumMoaencTBHE Ten Kak
IIPUYMHA W3MEHEHHMS CKOPOCTH [JBWXEHHMS Tel. Macca Kak Mepa
uHepTHOCTH Tena. IlmoTtHocTe BemectBa. CBS3b  IUIOTHOCTU €
KOJIMYECTBOM MOJIEKYJI B €/IMHUIIE 00bEMA BEIIECTBA.

Cuita Kak XapakTepucTrKa B3auMoaencTus ten. Cuita yrpyroctu u
3akoH ['yka. M3mepeHue cuiabl ¢ MOMOIIBIO JAWHAMOMETpa. SIBieHHe
TATOTEHUS U cujia TshkecTH. Cuila TSOHKECTH Ha ApYrux IUlaHerax. Bec
tena. HeBecomocTh. CnokeHUE CHII, HAIPABJIEHHBIX MO OAHOU IMPSMOM.
PaBHopencTByromas cwi. Cuiia tpeHus. TpeHue CKOIbXEHUS U TPEHUE
1OKos1. TpeHue B Ipupoe U TEXHHUKE.

Jemoncmpayuu.

Habmonenre MexaHn4eckoro IBUKEHUS Tea.

N3mepenne cKkopoCTr NPSIMOJIMHEUHOTO JBUKEHHUS.
HaGnronenue siBneHus HHEPIUN.

Ha6nronenue naMeHeHust CKOpoCTH MpU B3aUMOJICHCTBUU Tell.
CpaBHeHHEe Macc N0 B3aMMOJIECUCTBHUIO TEN.

CiioxeHne Cuil, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnsie pabomol u onvimol.

Onpenenenue CKOPOCTH PABHOMEPHOTO IBUKEHUS (IIapUKa B )KUIKOCTH,
MOJIENU AJIEKTPUUECKOr0 aBTOMOOMIISI U TaK JIajiee).



Omnpenenenre CpeHEN CKOPOCTH CKOJBKEHHUS OpyCKa WIIM IIapuka o
HAaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

OnBITH, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb paCTsDKEHUs (nedopMarivm)
NPY>KUHBI OT IPUIIOKEHHOU CHIIBI.

OnBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUSI CKOJIBKEHHUS OT
BEca Teja M XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

HNanenue. CrocoObl yMEHBIIEHUS W YBEJIMYECHHS JIaBJICHHUS.
JlaBnenue ra3a. 3aBUCUMOCTb JIaBJIEHUA raza or o0bEMa, TeMIlepaTyphbl.
[lepenaua naBneHust TBEPABIMHU TEJIAMU, XKUAKOCTAMH M Ta3aMU. 3aKOH
[Tackans. [THeBMaTHUYeCKre MallIMHbL. 3aBUCUMOCTh JIaBJICHUS KUAKOCTH
ot rayOunbl. ['mapocrarnueckuii mapamokc. CooOmiaronmecss Cocybl.
['uapaBirdecKkrie MEXaHU3MBbL.

Atmochepa 3emam u armocepHoe naBineHue. [IpuyuHbl
CYyIIIECTBOBAaHMs BO3AYIIHON o00omouku 3emiu. OmnbiTr Toppudenim.
N3mepenne armochepHOro gaBieHHs. 3aBUCUMOCTh aTMOCGHEpPHOTro
JABJICHUs] OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl aisa u3MepeHus
aTMoc(epHOro TaBICHUS.

JleicTBHEe KHUJIKOCTM M Tra3a Ha IMOrpPy>KEHHOE B HHUX TeEJO.
BritankuBaromias (apxumenona) cuiia. 3akoH Apxumena. [lnaBanue ted.
Bosnyxomiasanue.

Jemoncmpayuu.
3aBUCUMOCTb JABJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaua naBineHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

I'mapasnuuecknii nmpecc.

[IposiBneHune neicTBust aTMOCPEPHOTO ABIICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTh
TeJa U TIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue miiaBaHusi TeJ: MJIaBAHUE WIH MOTPYKEHUE TN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEHN TEa U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM
B KUJIKOCTb YaCTH TeJa.

Onpenenenue  BBITAIKUMBAKOLIECH CHIIBI, JEHCTBYIOUIEH Ha  Tello,
MOTPYKEHHOE B KUJKOCTD.



[IpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIECH CWIIBI, JEUCTBYIOLIEH Ha
TEJIO B JKUAKOCTH, OT MacChl Tela.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIIKABAIOIIEH CHUJIbI,
JEUCTBYIONIEH Ha TEJNO B IKUIAKOCTH, OT 00BEMa TOTPYKEHHOU B
XKUJKOCTh YaCTH TeJIa U OT IUIOTHOCTH JKUJIKOCTH.

KoHcTpyupoBanue apeomeTrpa WIM KOHCTPYUPOBAHUE JIOJKH W
OIIpENICIIEHUE €€ TPY30NOABEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOIIIHOCTb.

[IpocThie MeXaHU3MBI: pbI¥ar, OJOK, HaKJIOHHAS IUIOCKOCTD.
[IpaBuno paBHOBecusi pbryara. l[IpumMeHeHue mnpaBwiIa pPaBHOBECHS
peiuara K OJo0Ky. «3o1otoe mpaBuio» MexaHuku. KIIJ[ mpocTeix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexanunyeckas 3Heprus. Kunernueckasi 1 NOTEHIIMAIbLHAS SHEPTHUSL.
[IpeBpamieHre OIHOTO BUJIA MEXAHWYECKOM YHEPrUU B APYrou. 3aKOH
COXPaHEHHMS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre padOTHI CUJIBI TPEHUS NMPU PAaBHOMEPHOM JIBIDKCHHH Tella
10 TOPU3OHTAIIBHOW MOBEPXHOCTH.

HccnenoBanue yCcioBUN paBHOBECUS pblyara.

Nsmepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

N3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pa3zneu 6. TensioBbie sIBJIEHUS.

OCHOBHBIC  TIOJOXXEHUSI  MOJICKYJISIPHO-KHUHETHYECKON  TEOpHUH
CTpoeHHUs BemiecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OIBITHI,
MOATBEPKAAIOIINE OCHOBHBIE TOJIOKEHHUS MOJICKYISIPHOKUHETUYECKOMN
TEOPUH.

Mopaenun TBEpPAOro, JKHUJIKOTO M Ta3000pa3HOr0  COCTOSHHM
BemiecTBa. Kpucramnuueckue u amopdubeie Tena. OObICHEHHUE CBOMCTB
ra3oB, KUJKOCTEN U TBEPJBIX TEJ HA OCHOBE ITOJIOKEHUN MOJIEKYJISIPHO--
KUHETHYEeCKOU Teopuu. CMadyrnBaHNUE U KallWJUISIPHBIC SIBIICHUS. TemioBoe
paCIIMPEHUE U CHKATHE.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBbIO TEIJIOBOIO
NBIDKCHUS 4acTuil. BHyTpeHHsii »dHeprus. CrocoObl HM3MEHEHUs



BHYTPEHHEW SHEpruu: Tervlonepesadya M coBepluieHue paboTbl. Bujb
TEIUIONEepeaadm: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IyUYCHHE.

KomnuectBo  TemnoTel. YaenbHas  TEIUIOEMKOCTH — BEIIECTBA.
TermooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO OaiaHca.
[InaBnenre MW OTBEpAECBAHHME KPUCTAUIMUYECKUX BEIIECTB. Y AENbHAas
Teryiota miaBieHus. [lapooOpasoBanue W KoHjaeHcaius. VMcnapenue.
Kunenue. VYaenpHas Temnora mapooOpa3oBaHusl.  3aBUCUMOCTH
TEMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

Brnaxxnocts Bo3yxa.

DHeprus TOIIMBA. Y IeJbHAas TEIUIOTAa CTOPaHMUS.

[Ipunuuner pabotel  TemnoBbix Asurareneid KIIJ[ TemmoBoro
nBurarens. TeroBble ABUTATEIU U 3allUTa OKPYKAIOIIEH CPebl.

3aKOH COXpaHEHHs M TMIPEBPAILICHUS DSHEPIUA B  TEIJIOBBIX
nporeccax.

Jemoncmpayuu.
HaGnronenne 6poyHOBCKOTO JIBHKECHHSI.
Habmronenune nuddysun.
HaGmtonenue siBeHni cMaurBaHUsI M KaMWUISIPHBIX SIBJICHUH.
Habnronenue TenioBoro paciimpeHus Ted.
N3menenue naBieHus ra3a Mpu U3MEHEHHH 00bEMa W HArpeBaHUU WIIH
OXJIaXKJICHUH.
[IpaBuna u3MepeHus: TEMIIEPaTypHl.
Bunae! Termonepenaun.
OxtaxkaeHue Ipu COBEPIIICHUN paOOTHI.
HarpeBanue npu coBepiiieHHUN pabOThl BHEITHUMU CUJIaMHU.
CpaBHeHUE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habnronenue kuneHusl.
HaGnronenune noctosiHCTBA TeMIiepaTyphl IPH TJIABJICHUH.
Mojenu TeIUIOBBIX JIBUTATEIIEN.

Jlabopamopnwie pabomul u onvimol.
OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WIIK caxapa.
OnbIThl 0 HAOIIOJIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.
Ornpenenenue qaBieHUs BO3yXa B OajsIOHE ITTPUIIA.
OnbIThl, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh JAaBJIEHUSA BO3AyXa OT €ro
00BbEMa 1 HArPEeBaHUS WIH OXJIAXKICHUSI.



[IpoBepka rUMOTE3bl JIMHEWHONW 3aBUCHUMOCTH JJIMHBI  CTOJOMKA
KUJKOCTH B TEPMOMETPUIECKON TPYyOKEe OT TEMIIEpaTyPHhl.

HaOnronenne wu3MeHeHUsT BHYTPEHHEH »SHEprud Tela B pe3ysbTare
TEeTIonepeaui U padOThl BHEITHUX CHJL.

UccnenoBanue siBIeHUs TEMJI000OMEHA IMPU CMEUIMBAHUM XOJIOAHOU H
ropsiueu BOJBI.

OmnpeneneHne  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW MpH
TEMI000MEHE C HATPETHIM METAITUYECKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Onpenenenne OTHOCUTENBRHON BIAXKHOCTH BO3/IyXa.

Ornpenenenue yAenbHON TEIIOTHI MIJIaBICHUS JIbJIA.

Paznen 7. DinekTpuyecKkue 1 MATHUTHbIE SIBJICHMSI.

Onexktpuzaumss  Ten. JlBa  poaa  SIIEKTPUUYECKUX  3apsIiOB.
B3aumoneiictBue 3apspkeHHBIX Tel. 3akoH KynoHa (3aBUCHUMOCTH CHIIBI
B3aUMOJICMCTBUS 3apPSKEHHBIX TEJI OT BEJIMYMHBI 3apsii0OB U PACCTOSIHUS
MEXy TeJIaMH).

DnekTpuueckoe mnoje. Hanpssk€HHOCTh 3JIEKTPUYECKOro  TOJIS.
[IpyHIMO Cyneprno3uiuu AIEKTPUYECKUX TMoJed (Ha KauyeCTBEHHOM
YPOBHE).

Hocurenu snekrpuueckux 3apsaa0B. DJIEMEHTAPHBIN JIEKTPUUECKUIMA
3apsa.  Crtpoenue aroma. [IpOBONHMKM W AUARIEKTPUKH. 3aKOH
COXPaHEHHUS AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCJOBUS CYIIECTBOBAHUS SJIEKTPUUYECKOTO
TOKa. VICTOYHUKHM MOCTOSHHOTO TOKA. JIEHCTBHS 3JIEKTPHUYECKOTO TOKa
(TerIoBO€, XUMUUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B JKHIKOCTSIX
Y rasax.

OnekTpuueckas nenb. Cuia Toka. DJIEKTPUYECKOE HAaIpsKEHHUE.
ComnpoTuBIEHUE NPOBOJHUKA. YIEIbHOE COMNPOTHUBICHUE BEILIECTBA.
3akon Oma mng ydactka nenu. [locienoBaTenbHOE W TapalieIbHOE
COEJIMHEHUE MPOBOIHUKOB.

PaboTta u MOIIHOCTH 3MEKTpUUECKOro ToKa. 3akoH J[xoyns—Jlenia.
DNeKTpuYecKre IEenu U MOTPEeOUTENH IIEKTPUUYECKON SHEPTUHU B OBITY.
KopoTkoe 3ambikaHue.

[ToctostHHbIe MarHuThl. B3anmoaeldcTBHUE MOCTOSIHHBIX MArHHUTOB.
MarunutHoe nosie. MarautHoe noJie 3eMJId U €ro 3HaY€HUE JJIs dKU3HU Ha
3emne. OmnbiT Opcrega. MarHutHOe TMOJIe DJIEKTPUYECKOIO  TOKA.
[IpuMeHeHne AIIEKTPOMAarHuTOB B TEXHUKE. JIeHCTBUE MAarHUTHOTO TOJIS



Ha TMPOBOAHUK C TOKOM. OJEKTPOJIBHUIaTeldb IOCTOSHHOTO TOKa.
Hcnonb30BaHue 3JIEKTPOABUIATENIEH B TEXHUYECKUX YCTPOMCTBAaX U Ha

TPAHCIIOPTE.
Onbitel  Dapanes. SIBaeHue  AIEKTPOMArHUTHOM — MHIYKIHH.
IIpaBuiio  Jlenma.  DieKTporeHeparop. CriocoObl  TONTy4YeHUS

AJIEKTPUYECKOM SHEPruu. JIEKTPOCTAHIMM Ha  BO30OHOBIISEMBIX
VMCTOYHHMKAX SHEPTUM.
Hemoncmpayuu.
DIIeKTpU3aLus TEN.
JIBa poJia 3NIEKTPUUYECKUX 3apsS0B U B3AMMOJICUCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO M JEHCTBUE MIEKTPOCKOIIA.
DIIeKTpOCTaTHYEeCKast UHAYKIIHUS.
3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
HcTouHnnky NOCTOSSHHOTO TOKA.
JlencTBUS 3NEKTPUUECKOTO TOKA.
DIIEKTPUUECKUM TOK B KUJKOCTH.
["a3zoBbI1i paspsa.
N3mepenue cuibl TOKa aMIEPMETPOM.
N3MepeHne 31eKTpUUeCKOTO HAMPSKEHUS BOJIBTMETPOM.
Peocrar 1 MarasuH cOnpoTUBIICHUM.
B3auMmopelicTBrEe MOCTOSTHHBIX MATHUTOB.
MoaenupoBaHre HEBO3MOXKHOCTH PA3ACICHUS MTOJOCOB MArHUTA.
MopaennupoBaHu€ MarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
OnbIT Opcrena.
MarauTHoe noJjie ToKa. DIEKTPOMATHUT.
JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENIb MOCTOSHHOT'O TOKA.
HccnenoBanue sSIBICHUS SJIEKTPOMArHUTHON UHIYKIMH.
OmnebiTer @apanes.
3aBUCHUMOCTh HaNpaBJI€HUS WHAYKIIMOHHOTO TOKa OT YCIOBHUM €ro
BO3HUKHOBEHUSI.
DIIEKTPOreHEepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.
OnbITel 1O HAOMIONCHUIO DJICKTPU3AIMU Tel WHAYKIHEH | T1pu
CONIPUKOCHOBEHUH.



UccnenoBanne nAeMCTBUS SJIEKTPUYECKOTO OIS HAa NPOBOJHHUKUA U
JUDJIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
N3Mmepenue u peryJimpoBaHUE CUIIbI TOKA.

N3MepeHue u peryJImpoBaHUe HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, MIYIIETO Y€pe3 pe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb ANEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJHUMKA OT €ro JUIMHBI, IUIOMAJAN IONEPEYHOTrO
CEYeHMs U MaTepuara.

[IpoBepka mnpaBwia CIOKEHUS HANPSHKEHUN MPU MOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuna s CUJIbl TOKA MPU MApPaJUIEIIbBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padbOThI JIEKTPUUECKOTO TOKA, HAYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JaMIIOUKy, OT
HaIIpsDKECHMS HA HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MarHUTOB.
N3ydeHre MarHUTHOrO TIOJSl TIOCTOSIHHBIX ~MAarHUTOB TIPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

UccnenoBanue neiicTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIBI B3aUMOJECHCTBUS
KAaTYIIKM C TOKOM M MarHuTa OT CHJIbl TOKa W HaIlpaBJICHHS TOKa B
KaTyLIKE.

N3ydenune neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHctpynpoBanue u uzyueHue paboThl AJIEKTPOBUTATENS.

N3mepenue KII/] anekTpoaBuraTreibHOM yCTAHOBKH.

OnbITEl MO UCCIAEIOBAHUIO SIBICHUS DJEKTPOMATrHUTHOW HWHIYKIIMU:
UCCIIEJOBAHUE W3MEHEHHI 3HAYEHUsS W HaANpaBJICHUS WHIYKIIMOHHOTO

TOKaA.
9 KUIIACC

Pa3znea 8. Mexannuyeckue siBJIeHHUS.
Mexanuueckoe JaBWKeHME. MarepuanbHas Touka. Cucrema
oTcuéra. OTHOCUTEIIBHOCTh MEXAHMYECKOrO IBMXKEHHUs. PaBHOMEpHOE



NPSIMOJIMHEWHOE  JIBUKEHUE. HepaBHOMEpHOE  TIPSIMONMHENHOE
nerkeHue. CpeqHss U MTHOBEHHAs: CKOPOCTh Teja IPU HEPABHOMEPHOM
JIBUKEHHM.

Yckopenue.  PaBHOYCKOpEHHOE  MNPSIMOJIMHEMHOE  JIBUXKCHUE.
CBo0Oonoe magenue. OneITh [ amnnes.

PaBHOoMepHOEe [BMkeHHME 1O OKpyXHocTH. llepumoxm u wyacrora
oOpamenus. JIuHeitHas u yrioBas cKopocTH. LleHTpocTpemuTenbHOe
YCKOpEHHE.

[lepebiit 3akoH HproToHa. Bropon 3akon Herorona. Tperunii 3akoH
HproToHa. [IpuHun cynepno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusa: cuia TpEeHUA
CKOJIbKEHUSI, CUJIA TPEHHUS TTOKOsI, IPYTUe BUABI TPEHUS.

Cuia TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHUE
cBoOOgHOrO maneHud. JIBwkenue muaHeT Bokpyr Connua. Ilepsas
KOCMMYECKast CKOPOCTb. HeBECOMOCTD 1 Ieperpy3Ku.

PaBHOBecue MarepuanbHON TOYKH. AOCOIIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpPAOro Tena ¢ 3aKpEIIEHHOW OChIO BpalleHus. MoOMeHT
cuibl. LleHTp TsKECTH.

Nmnynec Tenma. U3menenune wumiynbca. Mmiynasc cuiibl. 3aKOH
COXpaHEHHS UMITYJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexanuueckass pabora W MoOIIHOCTh. PaboTa cui  TsxecTH,
ynpyroctd, Tpeuus. CBs3b 3Hepruu U pabothl. [loTeHmanbHas sHeprus
T€a, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHimanbHas sHeprus
cxarou npyxuHbl. Kunernueckas sHeprus. Teopema O KMHETHYECKOU
SHEPIruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

Habnronenne MexaHM4ecKoro JBUKEHUS Tea OTHOCUTEIBHO Pa3HbIX TE
OTCYETA.

CpaBHEeHUE MyTeW W TPACKTOPUN IBMKEHHUS OAHOTO U TOTO K€ Tesa
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

N3mepenne ckOpoCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
Hccnenoanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKECHUS.

HaGnronenue aBuxeHUs Tela Mo OKPYKHOCTH.

HabGmionenne MexaHMYeCKHX SBJICHUM, MPOUCXOASIIUX B CHUCTEME
orcuéra «Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKCHUHU
OTHOCUTEJIHLHO KaOMHETa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHUSI T€la OT MACChl Te€Jla U JIEUCTBYIOLIEH HAa HETrO
CHJIBI.



HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEUCTBUH TEII.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKEHHH.

[Iepemraya nmIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH NPU B3AUMOJICHCTBUHU TEIL.

CoxpaHeHue UMITYJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHne UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Habnronenue peakTHBHOTO ABUKEHUSL.

CoxpaHeHne MEXaHNYECKON YHEPTHH MTPU CBOOOTHOM A ICHUH.
CoxpaHeHMEe MEXaHWYECKOW DHHEPrHuM IMpU [BWXKEHUU Tela TOA
JNEUCTBUEM IIPYIKUHBI.

Jlabopamopnuie pabomul u onvimol.

KonctpynpoBanue Tpakra Ui pa3sroHa U JAIbHEWIIET0 PaBHOMEPHOIO
JBWKECHUS IAPUKA WU TEJIEHKKH.

Onpenenenue cpeaHel CKOPOCTU CKOJIBKEHUSI OpycKa WU JIBUKCHHS
HIapUKa 10 HAKJIOHHOW INTOCKOCTH.

OnpeneneHne yCKOpeHHUs Tella IPH PAaBHOYCKOPEHHOM JBHKEHUU IO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH NPH PABHOYCKOPEHHOM
JBIKEHUU 0€3 HaualbHOU CKOPOCTH.

[IpoBepka TrHUMOTE3bl: €CIUM NPU PABHOYCKOPEHHOM JIBHKEHUH 0e€3
HAaYyaJIbHOM CKOPOCTH IYyTH OTHOCSTCS KaK psAI HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIbBI TPEHHSI CKOJIBKEHUS OT CHIIBI
HOPMAJIBHOTO JIaBJICHUA.

Omnpenenenre kKodhPUIIMEHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenne padOThI CUJIbI TPEHUS NPU PABHOMEPHOM JIBHXKEHHH Tella
10 TOPU3OHTAIILHON IIOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  yOPYroCTH TIpU  MOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJBHXKHOIO U MOABUKHOTO OJIOKOB.

N3ydenue 3aKkoHa COXpaHEHMS YJHEPTHH.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

Konebarenbnoe JBHKCHUE. OcHoOBHbIE XapaKTEPUCTUKHU
KoJie0aHui: TMepHoJl, dYacToTa, aMmIuIMTyaa. MaremaTudeckuii u
OPYKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruv mOpH KoyieOaTeabHOM
JBUKCHUU.

3aryxatouue kojeOaHusi. BoiHyxkneHHble koniebanusi. Pe3onanc.
Mexannveckue BoJHbI. CBOMCTBA MeXaHWMYEeCKUX BOJIH. [IpomonbHbie n



nonepevyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh €€ pacIpOCTPAHEHUS.
MexaHndeckue BOJIHbI B TBEPIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMkocTe 3Byka u BbicOTa TOHA. OTpakeHUE 3BYKA.
Nudpa3Byk u ynpTpasByK.

Jemoncmpayuu.

HaOnronenne xoseOaHUN TN IO AEUCTBUEM CHIBI TSKECTHU U CHJIBI
YIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOAHUI U pe30HaHca.

PacrnipocTpanenue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).
Halnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol.

Onpenenenue YacToThl W Tepuoda KojeOaHUW MaTeMaTUYeCKOro
MasTHUKA.

Ompenenenre 4acTOTHI ¥ EpUoa KoJIeOaHUN MPYKUHHOTO MasiTHUKA.
WccnenoBanue 3aBUCUMOCTH Mepuojia KoieOaHuii Mo BEIIEHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.

HccnepoBanne  3aBUCUMOCTH — IE€pUOJa  KOJIEOAHUH  MPY>KUHHOTO
MasTHUKA OT MaccChl Irpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoja KoiebaHuii rpysa, MOJBEIIEHHOTO K
HUTH, OT MacChl rpysa.

OneITel, JEMOHCTPHUPYIOLIME  3aBUCUMOCTh IepuoAa  KojeOaHHid
NPY>KMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO MaJCHUS.

Pazgesn 10. DiieKTpOMarHuTHOE ImOJIe M JJIEKTPOMATHUTHbIE
BOJIHBI.

DJIEKTPOMArHUTHOE TOJie. DJIEKTPOMAarHuTHbIe BOJHBI. (CBOICTBA
AJEKTPOMArHuTHbIX  BOAH.  Illkama  3JIEKTPOMAarHUTHBIX  BOJIH.
Hcnonb3oBaHue 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DIJIeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BOIHOBBIE
CBOWCTBA CBETA.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie pabomol u onvimol.

N3yuenne CBOMCTB 3JE€KTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOTO
TenedoHa.



Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas wmopnens cBera. lMcrounuku cBera. IlpsamonuHerHoe
pacnpoctpaneHue cBera. 3armenus CosHna u Jlynel. OTpaxeHue cBeTa.
[Tnockoe 3epkaino. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH TmpelnomiieHUs cBera. [lomHoe
BHYTpPEHHEE OTpa)keHHE cBeTa. Vcmosib30BaHUE MOJHOTO BHYTPEHHETO
OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xon myyeit B nuH3e. OnTudeckas cuctema Qoroariapara,
MHUKpPOCKONA U Tesneckona. [ na3 kak ontuyeckas cucrema. bin3zopykocTh
U JAIbHO30PKOCTb.

Paznoxenue 6enoro ceera B crnektp. OnbiTel HetoToHa. Croxenue
CIIEKTpAJIbHBIX LIBETOB. J(Mcniepcus ceera.

Jemoncmpayuu.

[IpsAMonMHEHHOE pacpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomyuenue n300pakeHnii B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUNA CBETOBO/I.

Xop srydeil B coOOMparomieil JInH3e.

XoJ1 Ty4er B pacCEUBArOIIECH JIUH3E.

[Tonyuenue n300pa>keHUi ¢ TOMOIIBIO JINH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pasnoxenune 6enoro cBera B CIEKTP.

[Tomyuenue 6emoro cBera Mpu CII0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.
HccnenoBanne 3aBUCMMOCTH yIVIA OTPAXEHHsI CBETOBOIO Jiyda OT yIJia
naJICHUs.
N3yuenune xapakTepucTUK N300paXkeHus MpeaMETa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTJjla MPEIOMIIEHUSI CBETOBOTO JIyda OT yrja
NaJICHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».
[Tonydenne n3o0pakeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenre POKYCHOTO pacCTOSHUSA U ONTHYECKOM CHIIBI COOMpArOIIei
JIUH3BI.
OMnBITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CHEKTP.
OnBITHl IO BOCTIIPUATHIO IIBETA MPEIMETOB MPH MX HAONIOACHUHN UYepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.



OmneiTel Pezepdopaa u miianerapHas mojiens atoma. Mojiens atoma
bopa. Ucnyckanue u noriomieHrue cera atroMoM. KBaHTel. JInHeiyarsie
CIIEKTPBL.

PamnoaktuBHOCTE. Anbda, Oera- m ramma-usnydeHus. CTpoeHHe
aTOMHOro sdanpa. HykiioHHas Mozenbs aroMHOro sjapa. W30Tomsbl.
PagmoaktuBHbIE TTpeBpaleHus. Ileprnoa nonypacnaga aTOMHBIX SIAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO W MacCOBOIO
yuces. DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl U 3Hepruu. Peakuumn
cuHTe3a u AeneHus sanep. Mcrounuku sneprun ColiHIa U 3BE3 .

SnepHas sHepreruka. [IeWCTBHUS paguOAaKTUBHBIX W3JIyYEHUU Ha
YKUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTphl U3Ty4YEeHUS U MOTIIOMICHUS.

CrexTphl pa3Iu4yHbIX Ta30B.

CnekTp Bogopo/a.

HaGnronenue tpexoB B kamepe Bunbcona.

PaboTa cuérunka HOHUZUPYIOUTUX U3ITYUEHUH.

Peructpanust u3nmydeHus: IpUPOIHBIX MUHEPATIOB U ITPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HalGnronenue CrutonHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.
HccnenoBanne TPEeKOB: U3MEPEHUE DHEPTUM YACTHULIBI IO TOPMO3HOMY
nyTH (1o ¢potorpadusm).

N3mepenue pagnoakTUBHOTO (PoHA.

IHoBTOPHUTEIBLHO-00001IAKOIIINI MOTYJIb.

[ToBTrOpuUTENnbEHO-0000MAIOMIMKA ~ MOAYJIb  MNpEJHA3HAYEH Ui
CHUCTEeMaTH3allMl U O00O0OIIEHUs] TMPEIMETHOrO0 COACPKAHUS M OIbITa
NEeATeNIbHOCTU, TPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (hU3UKH, a
TaKXe JJIs MOJOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO
busuke 1715 00yUJaroIIMXCsl, BHIOPABIINX 3TOT yUeOHBIN MpeIMeT.

[Tpu W3YUYECHUU JTAHHOT'O MOy 151 peanu3yoTcs 17§
CUCTEMAaTU3UPYIOTCS BHUJBI  JEATENIbHOCTH, HAa OCHOBE KOTOPBIX
obOecrieunBaeTcs  JOCTHKEHUE TMPEAMETHBIX ©  METalpeIMETHBIX
IJIAHUPYEMBIX pEe3yJIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHOHAyYHas TPaMOTHOCTh: OCBOCHHUE HAy4YHBIX METOJOB
UCCTIEJIOBAHUS SIBICHUM NPUPOJLI M TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSACHATh (PU3MYECKUE SBICHUSA, TPHUMEHSS TOJyYCHHBIC 3HAHUS,
pemarh 3a1a4i, B TOM YHCJI€ KAYECTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.



[IpyHIMNUATBHO JEATEIBHOCTHBIM XapakTep J[JaHHOTO pas3zena
peanu3yeTcs 3a CUET TOT0, YTO OOYyYalOlUEeCs BBIMOJIHSIOT 3a/laHUs, B
KOTOPBIX UM IPEIIaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHWI PaCIIO3HABATh U HAYYHO OOBSICHATH
dbusnyueckue sBICHUS B OKpY>Karollel MPUpPOJIe U MOBCEIHEBHON KU3HH;

UCIIOb30BaTh HAy4YHbIE METOJABl HCCIEIOBaHUS  (HUINUECKUX
SBJICHWM, B TOM 4YHCII€ JUIsi TPOBEPKA THUIOTE3 W MOJYUYEHHS
TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAay4yHble OCHOBBI HamOoOJee BaXHBIX JIOCTHXKCHHM
COBPEMEHHBIX TEXHOJIOTH, HAIPUMEP, MPAKTUYECKOTO HCHOJIb30BAHUSA
Pa3IMYHBIX MCTOYHUKOB JHEPrMM HAa OCHOBE 3aKOHA IPEBPAIICHUS H
COXPaHEHHMS BCEX U3BECTHBIX BUJOB SHEPIUH.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
HO ®UBUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3yuenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
HalpaBJICHO Ha JOCTHKEHHWE JIMYHOCTHBIX, METaNpeIMETHBIX U
MpEeAMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbrare mzyueHus (UMK HAa ypPOBHE OCHOBHOTO OOIIIEro
obpazoBaHus y oOydaromierocss OyayT chOpMHUPOBAHBI CIEAYIOIIUE
JUYHOCTHBIC PE3yJIbTaThl B UACTHU:

1) naTpMoTHYECKOr0 BOCIMTAHUS:

— TPOSIBJIEHUE HMHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO
poccuiickoi huU3NUecKoi HayKH;

— LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUHUCKUX YUYEHBIX--
(bU3HUKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

— TOTOBHOCTh K AaKTMBHOMY Yy4YacTUIO B OOCYXJIEHUHU OOIIECTBEHHO
3HQYUMBIX M OTHYECKUX NPOOJEM, CBSI3aHHBIX C NPAKTUUYECKUM
IPUMEHEHUEM JOCTKEHUN (DU3UKU;

— OCO3HAaHME BAXHOCTU  MOPAIbHO-3THUUYECKUX  MPUHIUIIOB B
NESATEIIbHOCTU YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHpPHSTHE OCTETUYECKUX KA4eCTB (PU3UYECKOW HayKu: ¢
FapMOHUYHOTO TIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HAHUE IIEHHOCTU (PU3MUECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa
[MO3HAHUA MHpPA, OCHOBBI PA3BUTUSA  TEXHOJIOTHMM, BaKHEUIIEH
COCTaBJISIOIIEN KYJIbTYPBI;

— pa3BuUTHE Hay4yHOU T0003HATETHFHOCTH, UHTEpeca K
UCCIIE0BATEIbCKON IS TENbHOCTH;

5) ¢opmupoBaHusi KYJbTYPbI 310POBbSI H 3IMOLHMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHME IIEHHOCTH 0e30MacHOro olpasza KHW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTHU MPaBWJI OE30MAaCHOTO MOBEICHUS Ha
TPaHCIIOPTE, HA IOPOrax, C AMEKTPUUYECKUM U TEIUIOBBIM 000pYI0BaHHEM
B IOMAIIHUX YCIIOBHSIX;



— c(opMHUPOBAaHHOCTh HaBbIKa pedeKcuu, MPU3HAHUE CBOETO IpaBa Ha
OIMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) Tpy10BOT0 BOCTIMTAHMS:

— aKTUBHOE y4acTHE B PEIIeHHUU MPaKTHYECKUX 3a/1a4 (B paMKax CEMbH,
o0pa3oBaTeILHON OpraHu3aluy, TOpoja, Kpas) TEXHOJOTHYECKOW U
COLIMAJIBHOM HAINpPaBIEHHOCTH, TPEOYIOUIMX B TOM YHUCIIE U (PU3HUYECKUX
3HAHUM;

— HWHTEpPEC K MPaKTUYECKOMY H3Y4YCHHIO Mpodeccuii, CBS3aHHBIX C
bu3uKoi;

7) 3K0JI0rH4eCKOro BOCIIUTAHUS:

— OpHUEHTalUs Ha MpUMEHEHNEe (HU3NYECKUX 3HAHUU JUIS PEIICHHS 3a1a4
B 00JIaCTU OKpPY’KAIOIIEH CpeJibl, INTAHUPOBAHUS MMOCTYIIKOB U OLICHKH UX
BO3MO>KHBIX MTOCIEACTBUN JIJIsl OKPYKAIOIIEH CPeIbl;

— OCO3HaHUE TI00ATBLHOIO XapakTepa dKOJIOTHYECKUX MPoOJieM U MyTel
UX PEILICHHUS;

8) amanTanuum K HM3MEHAWIIMMCH YCJOBHAM COUMAJIBHON U
NMPUPOAHON Cpeabl:

— TMOTPeOHOCTh BO B3aMMOJICCTBUU IIPH BBITIOJHEHUHM UCCIEAOBAHUNA U
MPOEKTOB (PU3MUECKON HAIMPABICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM
ApPYTHX,

— TMOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO
NeATEeNbHOCTD;

— ToTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4YHUCIE
bopMyIIHMpOBaTh WJEH, IMOHATHS, THIOTE3Bl O (PU3UYECKUX OOBEKTaX M
SABJICHUSIX;

— 0CO3HaHHUE JEHUIIMTOB COOCTBEHHBIX 3HAHMN M KOMIICTEHTHOCTEH B
o0nacTu GU3HKY;

— IUTAaHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETECHUU HOBBIX (DHM3HUUYECKUX
3HAHUU;

— CTPEMJICHUE aHaJM3UPOBaTh U BBISABISATH B3aUMOCBSI3U TMPUPOJBI,
o0111ecTBa U YKOHOMHUKH, B TOM UYHCJI€ C HCIOJIb30BaHUEM (PU3MUECKUX
3HAHUM;

— OLICHKA CBOMX JEHCTBUM C YYETOM BIMSHUSA Ha OKPYXKAIOLIYIO Cpexdy,
BO3MO>KHBIX TJI00ATbHBIX MOCIEICTBHIM.

METAINPEJMETHBIE PE3YJIbTATBI



B pesynbprare OCBOGHHsS NpOrpaMMbl IO (pU3MKe Ha YPOBHE
OCHOBHOro  oOmiero  oOpa3oBaHusi y  oOywaromerocs  OyayT
chOpMUPOBAaHbl  MeTaNpeIMeTHbIe  Pe3yJabTaThbl,  BKJIIOYAIOIINE
NO3HaBaTeNIbHbIE yHHUBEpCaIbHbIE yueOHbIe nercTBuUs,
KOMMYHHUKATHBHbBIE YHHBEpCAJIbHbIC y4eOHbIC IEHCTBUS, PETYJIATUBHBIC
yHHUBEpCaIbHbIC yueOHbIE TeHCTBUA.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble Jjoruyeckue 1efcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TNPU3HAKU OOBEKTOB
(s1BIICHMI);
yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK KIACCH(PUKAIINKA, OCHOBAHUS
JUIsl 000OIICHUS U CPAaBHCHUS,

BBISIBJISITh  3A4KOHOMEPHOCTH M TMPOTHUBOPEUYUS B PacCMaTpPUBAEMBIX
dakTax, JaHHBIX ¥ HAONIOJACHUSAX, OTHOCAIIUXCS K (DU3UICCKUM
SIBJICHHSIM;

BBISIBIISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M TMPU HM3YyYCHUU (U3UYECKUX
SIBIICHUN M TPOIECCOB, JI€JIaTh BHIBOJIBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKJIFOUCHHH, BBIBUTATh THIIOTE3bI O B3aUMOCBSI3IX
(bU3UYECKUX BEJIMUUH,

CaMOCTOSATENILHO BBIOUPATh CIMOCOO pemieHus y4eOHOW (HU3UIECKOM
3a/lauu (CpaBHEHHME HECKOJBKHUX BapHAHTOB PEIICHHs, BHIOOp Hambosee
MOJIXOJISIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBble uccienoBareinbckue AelCTBUS:

MCIIOJIB30BaTh BOMPOCKHI KaK MCCIEA0BATEIbCKII MHCTPYMEHT TTO3HAHUS;
IPOBOJUTH MO  CAMOCTOSITEIbHO  COCTaBJICHHOMY IUJIaHy  OIIBIT,
HECJIOXKHBIM  (U3MYECKUN SKCHEPUMEHT, HEOOJNbIIOE HCCIEAOBAHME
(bU3UYECKOTO SIBJICHUS;

OIICHMBATh HAa MPUMEHHMOCTh ¥ JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITeTbHO  (OpMYJIUpPOBaTH  OOOOIIEHUS W BBIBOJBI IO
pe3ysbTaTaM NpoBEAEHHOTO HAOIIOICHHS, ONBITA, NCCIIEAOBAHNUS;
IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (HU3UICCKUX
IPOLIECCOB, a TaKKe BBIIBUTATh MPEANOJIOKEHUS 00 WX pa3BUTHH B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:



MPUMEHSTH Pa3IMYHbIE METO/IbI, UHCTPYMEHTBI U 3alPOChl MPU TTOUCKE U

orOope MH(pOpPMAIMU WM JaHHBIX C YUYETOM MPEAJIOKEHHOUW yueOHOM

dbuznyeckoi 3aaauu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIUIO

Pa3NUYHBIX BUJOB U (OPM IPEACTABICHHUS,

CaMOCTOATENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMYy MpeACTaBICHUS

uH(pOpMallMM W WUIIOCTPUPOBATh pelIaeMble 3aaud  HECIOXKHBIMU

CXeMaMH, AMarpaMMaMH, HHOU rpadUKoi U X KOMOMHALIUSAMHU.
KoMMmyHHKAaTHBHBIE YHMBepPcaibHbIe YueOHbIe 1eliCTBUS:

B XOJIe OOCYXXJIeHUsl y4eOHOro marepuaia, pe3yiabTaToB J1a0OpPAaTOPHBIX

paboOT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYX/1aeMOM TEMBI

Y BBICKa3bIBATh WJIEH, HALICJICHHBIE HA PEIICHHUE 3a/a4d U NOAJEP KAHHE

OJ1arokenaTeIbHOCTH OOIIEHUS;

COMOCTABIISATh CBOM CYXKJEHUA C CYXICHUSIMH APYIMX YYaCTHUKOB

auanora, OOHapy»XUBaTh Pa3Iuyle U CXOACTBO MO3UIINIA;

BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTaBIATh PE3YJNbTAThl BBITOJIHEHHOTO (PU3UYECKOTO

omnbITa (IKCIEPUMEHTA, UCCIIECOBAHUS, TIPOEKTA);

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H

WHINBUIYAIbHONH pabOThl TMPU PENICHUH KOHKPETHOW (U3HUECKOU

poOJIeMBI;

IPUHUMATh 1I€JIM COBMECTHOU AESITeIbHOCTH, OPTaHU30BBIBATh JIEUCTBUS

no €€ JOCTHKEHHUIO: PACIPENeNsTh pPOJH, OOCYXIaTh MNPOLECCH U

pe3ysbTaThl COBMECTHOW palboThl, 0000HIaTh MHEHHUS HECKOJIbKUX

JIIOJIEH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOI'O pe3yJjbTaTa o

CBOEMY HANpPaBJICHUI0 W KOOPAMHHUPYS CBOM JEUCTBUA C JAPYTHUMH

YJICHAMH KOMAaHIbl;

OIICHMBATh KayeCTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,

CaMOCTOATENbHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHUS.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuszauus:
BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsIX, TPEOYIOUUX
JUTSL perieHust GPU3NYECKUX 3HAHUM;



OpPUEHTUPOBAThCA B  PA3JIUYHBIX [OAXOJAaX IMPUHATHUS  PELICHUIN
(MHAMBUIyaIbHOE, MPUHATHE PEIICHUS B TPYIINE, MPUHATHE PELICHUM
rpymnmoin);
CaMOCTOSATENLHO COCTAaBJISTh AJITOPUTM pelieHuss (U3MUECKON 3aJauu
WIM IUIaHa UCCIEAOBaHUA C YYETOM HMEIOLIUXCA PECYPCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTUpOBaTh  IpeiJsiaracMble
BAPUAHTHI PEUICHUN;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbI HHTEJJICKT:
JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Ipejjiarath 1jiaH e€ NU3MEeHEeHHUS;
OOBSICHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTUXKEHHUS) Pe3yJIbTaTOB
JESTENHHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE€ B XOJ| BHITOJHEHUS
(GU3MYECKOr0 HWCCIEAOBAHMS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENBCTB, W3MEHUBIIMXCS CHUTyalWld, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEN;
OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBHUSIM;
CTaBUTH ceOs1 HA MECTO JIPYroro 4ejJoBeKa B XOJE CIopa WU JAUCKYCCHU
Ha HAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
NpU3HaBaTh CBOE MPABO HAa OMMOKY MpH pelieHnH (PU3MUECKHX 3aaad
WU B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHuy oOydenuss B 7 KJjacce MNpEAMETHbIE pPE3yJbTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  CHOPMHUPOBAHHOCTH Y
o0y4Jaronmxcst yMEHUM:

UCIIOJIb30BaTh  MOHATUS: (PU3WYECKUE W  XUMHYECKHE  SIBJICHMS,
HaAO0JIIOICHUE, HKCIIEPUMEHT, MOJIENb, TMIIOTE3a, €AMHMIBI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JABUKEHUE (pPaBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TPAEKTOPHs, PaBHOACUCTBYIOIIAS
cuna, naedpopmanus  (ynopyras, — IUlacCTHYECKasl),  HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznuyath siBneHus (nuddysus, TeroBoe IBMKEHUE YaCTHI] BEUIECTBA,
PaBHOMEpPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE JBWKEHHUE, HWHEpIus,
B3aUMOJICICTBUE TEJI, PABHOBECUE TBEPJBIX TEI C 3aKPEIUVIEHHOW OCBIO
BpallleHUs, Tepenada JaBiCHUS TBEPIABIMH TEJIaMH, >KUIKOCTIMU H



razamy, arMochepHoe JaBJeHUE, IUIaBaHUE Tell, MPEeBpalllCHUs
MEXaHUYECKOW SHEPIruH) MO OMUCAHUIO UX XapaKTEpPHBIX CBOMCTB M HA
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;
pacrmo3HaBaTh NPOSBICHHE HW3YUYEHHBIX (PU3UYECKUX SIBICHUU B
OKpY>KalollleM MHUpE, B TOM 4ucie (U3UYECKUE SBIICHUS B TMPUPOJIE:
OPUMEPBI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B >KMBOM M HEXKHBOU
npupoae, ICHCTBUE CWIBI TPEHUS B NPHUPOAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJICHUS HA KUBOM OpPraHu3M, IJIaBaHUE PHIO, PhIYark B
TeJe YeI0BeKa, IMIPU ITOM MEePEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICJISTH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3UUECKUX SBIICHUM;
ONKCHIBATh U3YUEHHBIE CBOMCTBA TN U (PU3UUECKHUE SBJICHUSA, UCIIOIb3YS
¢usnyeckue BeTUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMS,
yTh, CKOPOCTh, CPEIIHASI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, CWIa TpPEHUs, JAaBieHue (TBEPIOro Tena, MXUIAKOCTH, Tasa),
BBITAJIKMBAIOIAs CUJIA, MEXaHUYECKass paboTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CHJIbI, KO3()(UIMEHT TOJE3HOr0 JEHCTBUS MEXaHHU3MOB,
KMHETUYECKasi W TMOTEHI[MANbHAs HEPrusi), MpH OMUCAHUU TPABUIHHO
TPaKkTOBaTh  (PU3MYECKUM  CMBICI  HUCIHOJIb3YEMbIX  BEJIWYMH, HUX
0003HAaYEHUsI U €OUHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHUS W IPOLIECCHI,
UCIIOb3YS MpaBWIa CIOKEHUs CUJl (BJ0JIb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumesa, TpaBUiIO paBHOBECHs phiyara (070ka),
«30JI0TO€ TPABHUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPruy, MNpU H3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3alHUChIBATh €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH PUBNYECKHUE SIBICHHUS, IPOLIECCH U CBOWCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTUPOBAHHOI'O XapakrTepa:
BBISIBJISITh IPUUMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3yYEeHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacy€THble 3aJayud B |—2 JEUCTBHS, MCHOJIb3YS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHE BEJIIMUMHBI: Ha OCHOBE aHaIu3a
YyCIOBHS ~ 3a/ladyd  3allMChIBaTh  KPaTKOE  YCJIOBHE, IMOJACTABISTH
dbusndeckre BENMMYUMHBI B (POPMYINIBI M MPOBOJUTH PACUETHI, HAXOIUTh
CIIPaBOYHBbIE JaHHBIE, HEOOXOJUMBbIE ISl PEHICHUS 3a/ay, OIEHUBATH
PEaTUCTUYHOCTD MOTYUYSHHOU (PU3NUECKON BETUYUHBI;



pacno3HaBaTth MPOOJIEMBI, KOTOpPbIE MOXKHO PEIIUTh TPU TOMOIIU
¢u3MUecKMX METOAOB, B  ONHWCAHUM  HUCCIEAOBAHUS  BBIACIATH
MIPOBEPSIEMOE MPEIOT0KEHNE (rumoresy), pa3nuyaTh u
UHTEPIPETUPOBATh MOJYYEHHBIA PE3yibTaT, HAXOAUTh OIIMOKHA B XOJE
OTIBITA, JIENIATh BBIBOJIBI IO €T0 PE3YJIbTATAM;

IPOBOJUTH OMNBITHI MO HAOMIOACHUIO (DU3MYECKUX SBICHUU WIH
buznYecKux CBOIICTB TEJL: bopMyIIHpOBaTH MIPOBEPSIEMBIE
IPEANOI0KEHNUS, coOuparb  yCTaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJ1 OMBITA U (HOPMYITUPOBATH BHIBO/IBI;
BBINIOJIHATD TMPSMbIe H3MEPEHUS PACCTOSIHUS, BPEMEHH, Macchl TeJa,
00béMa, CWJIBI U TEMIEpaTypbl C HCIOIb30BAHUEM AHAJIOIOBBIX H
U(POBBIX MPUOOPOB, 3aMUCHIBATH TOKAa3aHUA MPUOOPOB C YUYETOM
3a/1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHON (DU3WUYECKOW BETUYUHBI
OT JpPYrod ¢ MCHOJb30BAHUEM MPSAMBIX U3MEPEHUU (3aBHCHUMOCTU IYTH
PAaBHOMEPHO JBMXKYILErocsl TeJa OT BPEMEHHU [BM)KEHHS TE€Ja, CHJIbI
TPEHUS] CKOJILKEHHsI OT Beca Telsla, KauyecTBa 00pabOTKU MOBEPXHOCTEM
T€Jd U HE3aBUCUMOCTH CUJIbl TPEHHS OT IUIOIIA/IA CONPUKOCHOBEHHUS Te,
CWJIBl YNIPYTOCTH OT YJUIMHEHMS MPY’KUHBI, BBITAJIKWBAOIIEH CHUJIBI OT
00béMa TOTPYKEHHOW YaCTH Tella W OT IUIOTHOCTU KHUAKOCTH, €€
HE3aBUCUMOCTH OT TIUIOTHOCTH Tejla, OT TIJIyOuMHBI, Ha KOTOPYIO
IIOI'PY’KEHO TENO, YCIOBUM IIABAHUS TEJl, YCIOBUU PABHOBECHUS pbluara u
OJIOKOB), y4YacTBOBAaTb B IUIAHUPOBAHMHM YYEOHOTO MCCIEIOBAHUA,
coOupaTh YCTAHOBKY M BBIMIOJHATH U3MEPEHHUS, CIEAYs MPEATI0KEHHOMY
wia"Hy, (UKCUpPOBaTh  pe3yJbTaThl  MOJYYEHHOM  3aBUCUMOCTH
(Gu3MUeCKMX BEIMYMH B BUAE MPEAJIOKEHHBIX TaONHIl U TpapuKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIEIOBAHUS;

IPOBOJNUTh KOCBEHHBbIE H3MEpEeHMsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEILIECTBA JKUJKOCTH W TBEPAOrO TE€Ja, CHUJIA TPEHHS CKOJIbKECHMUS,
JaBJICHUE BO3/yXa, BbITAIKMBAIONIAs  CUJA, JCHCTBYyIOLas Ha
NOTPY’KEHHOE B JKHUJKOCTh TENO, KO3(PQPUUMUEHT MOJE3HOro IEHCTBUSA
IPOCTBIX MEXaHW3MOB), CIEAys MNPEIJIOKEHHOM WHCTPYKLHUHU: IIpH
BBITIOJIHEHUH W3MEPEHUI COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI;

coOnmoaTh  MpaBWJIa TEXHUKHM O€30MacHOCTH Ipu  padore C
1ab60paTOPHBIM 000PY0BaHUEM;



yKa3blBaTh MPUHIIMIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BECHl, TEPMOMETpP, IUHAMOMETP, COOOIAIONIUECS COCYIbI, OapoMeTp,
phIuar, MOJABUKHBIN U HEMOJABUKHBINA 010K, HAKJIIOHHASI TJIOCKOCTh;
XapaKTepU30BaTh MTPHUHIMIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX omucaHus (B TOM 4YHCIE:
MNOJIUIMITHAKY, YCTPOMCTBO BOAOINPOBOJAA, TUAPABIMYECKHI TIpecc,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOM HAcOC, apeoMeTp), HUCHOJIb3Ys
3HAHUS O CBOMCTBaX (DU3UYECKUX SBICHUA U HEOOXOIUMBIE (PU3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOJUTE  NpUMEphl  (HAXOAUTh HWHAOPMAIMI0O O  MpUMepax)
IPAKTUYECKOTO HCIONb30BaHUSA (PU3NYECKHX 3HAHUN B IOBCEIHEBHOU
KU3HU 171 o0ecrieueHus: 0€30MacHOCTH MPU OOpAIIEHUH C IPUOOpaMu U
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHUS 3J0POBbS U COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH Cpesie;
OCYLIECTBJISATh OTOOp MCTOYHUKOB UHpopmanuu B HHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUW W TYTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB
BBIJICJIATH UH(POPMAIUIO, KOTOPAsl SIBJIAETCS IPOTUBOPEUUBOM MU MOXKET
OBITh HEIOCTOBEPHOM;
WCIIOJIb30BAaTh MPH BHITIOJIHEHUH YUEOHBIX 3aJIaHUN HAYYHO-TIOMYJISIPHYIO
JaUTepaTypy (uU3MYecKoro cojaepKaHus, CIPABOYHBIE MaTEpHAIbI,
pecypcebl cetu UHTepHET, BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALMU U3 OAHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOILICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMK (HPU3UIECKOTO COJEPKaHUS, B TOM
yycie MyOoJUYHO JeNaTh KpaTKUE COOOIIEHHUs O pe3yibTaTaX MPOEKTOB
WIKM y4eOHBIX HCCJIEIOBAHUA, TPU OSTOM TIPAMOTHO HCIOIb30BAThH
W3YYCHHBIM TOHATUIHBIA amnmapar Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE TTPE3EHTALIUECH;
IpU BBHINOJHEHUU YYE€OHBIX MPOEKTOB M HUCCIENOBAHUNA pacIpeaeiiarh
00S3aHHOCTH B TIPYIII€ B COOTBETCTBUU C IOCTaBJIECHHBIMHU 3aJa4aMH,
CIeNUTh 3a BBIMOJHEHUEM IUJIaHA JIEWCTBUM, aJeKBATHO OIICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEATEIBHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAasI MHEHHUE OKPYKAIOIIIHX.
K xonmy oOyuenuss B 8 kJjacce mpeaMeTHbIE pPe3yiabTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  CHOPMHUPOBAHHOCTH Y
oOyyJaronmxcst yMEeHUM:



UCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTATIIMYECKHE
U aMop(HbIe Tena, HACBHIIICHHBIA W HEHACBHINICHHBIA Map, BIAXXHOCTb
BO3[lyXa, TEMIEparypa, BHYTPEHHSS SHEPrus, TEIUIOBOM JIBUraTelb,
DJIIEMEHTAPHBIN  DJIEKTPUYECKUA  3apsii,  AJIEKTPUYECKoe  ToJe,
OPOBOJHUKH M JIUAJNEKTPUKU, TOCTOSHHBIA AJIEKTPUUECKUH  TOK,
MarHuTHOE I0JIE;

paznuyaTh SIBIEHUS (TEIIOBOE PAaCIIMpPEHUE U C)KaTHe, TEIUIolepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUYUBaHUE, KAWLUIIPHBIC SBJICHUS, UCTIAPEHUE,
KOHJICHCAIUs, IJIaBJICHWE, KpUCTaJIu3amus (OTBEpIEBaHUE), KUIICHUE,
Terionepeaaya  (TEIIONPOBOAHOCTb, KOHBEKIUS, U3IIy4YECHHE),
IIEKTpU3aLMs TeJl, B3aUMOJEHCTBUE 3apsA0B, JEUCTBUS MIEKTPHUUECKOrO
TOKa, KOPOTKO€ 3aMbIKaHHWE€, B3aUMOJECHCTBHE MAarHUTOB, JIEWCTBHE
MarHUTHOTO MOJIsl HAa IPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHASI MHIYKIIHS )
0 ONHUCAaHUIO HUX XapaKTEPHBIX CBOWCTB K HA OCHOBE OIIBITOB,
JI€MOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3HUECKUX SIBICHUU B
OKpY>KalollleM MHUpE, B TOM 4ucie (U3UYECKUE SBJICHUS B TMPHUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE M KalWUISIPHbIE SIBICHUS B IPHUPOJE,
KpUCTaUIbl B Ipupoje, uzinydeHue CosiHIA, 3aMep3aHue BOJOEMOB,
MOpckue  Opusbl, oOpa3oBaHHE pOCBHl, TyMaHa, WHEs, CHera,
ANEKTPUYECKUE SBJIIEHUA B arMocdepe, dIEKTPUYECTBO  KUBBIX
OpraHu3MOB, MAarHUTHOE ToJie 3eMiid, JApeid TOoJIOCOB, POib
MarHUTHOTO TOJIS JUISl )KM3HU Ha 3eMJie, MOJSIPHOE CUSHUE, IIPU 3TOM
NEPeBOJUTh  MPAKTHUYECKYH0  3ajadyy B y4eOHYIO,  BBIJCISTH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SBICHUN;

ONKCHIBATh U3YUEHHBIE CBOMCTBA TN U (PU3UUECKHUE SBJICHUSA, UCIIOIb3YS
¢uznyeckue BeIMUMHBI (TEMIEpATypa, BHyTPEHHSS SHEPTHsl, KOJINYECTBO
TEIJIOTHI, YJieJdbHAsl TEIJIOEMKOCTh BEIIECTBA, yJAeNbHas TeIioTa
IUTaBJICHMS], yJIeJbHAsl TEIJIoTa NapooOpa3oBaHMsl, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KO3(D(PUUMEHT TMOJE3HOr0 JEHCTBUS TEIIOBOM
MalIuHbl, OTHOCUTEJIbHASI BJIAXKHOCTh BO3/yXa, JJIEKTPUUYECKHU 3apsf,
CUJia TOKa, DJIEKTPUYECKOE HAMpPSIKEHUE, COMPOTHUBIICHHE IMPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHUE  BEIIECTBa, paboTa U  MOLIHOCTb
ANEKTPUYECKOr0 TOKAa), MpH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(u3nYecKuil CMBICI MCIIONb3YEMbIX BEIMYUH, 0003HAUEHUS U €IUHHIIBI
bu3MUeCKNX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JIAHHYIO



(¢u3NYeCKyl0 BEJIWYMHY C APYTMMU BEIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SIBJICHHUS U IPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHMSI MOJIEKYJISIPHO-KMHETHYECKONU TEOpUHU
CTPOEHMSI BELIECTBA, MPUHIMI CYNEPIO3ULINU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juisl yyacTKa LeNu, 3aKOH
JIxoyna—Jlenna, 3aKOH COXpaHEHUs DJHEPruu, IpPU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIUCBIBATh €r0 MaTeMaTHYEeCKOe
BBIPAJKEHUE;

OOBACHATHh (PU3MYECKHE TPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyaluid MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIISThH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH 00BbsCHEHUE U3 1—2 TOTHYEeCcKUX
IaroB ¢ OMOpoil Ha 1-2 HM3yuyeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH,
(bu3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THhIE 3a7auud B 2—3 JEUCTBUSA, HCHOJIb3YysS 3aKOHBI W
(dopMyIibl, CBs3bIBAIOLIUE (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIIOBHSl 3a/layyl 3allMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK
JaHHBIX JJIs pelleHus 3aJaud, BbIOMpaTh 3aKOHbl U (HOpPMYJIbI,
HEOOXOnUMbIE ISl €€ pEIIeHMs, NPOBOAUTH Pacuy€Tbl W CPaBHUBATH
HOJy4YeHHOE 3HaueHNe (PU3NUECKON BEJIMUMHBI C U3BECTHBIMH TAHHBIMU;
pacrno3HaBaTh MPOOJEMBbl, KOTOpPbIE MOYXHO PpELIMTh IPU HMOMOUIH
($U3HUECKMX METOJOB, HUCIOJIb3Ysl OMHCAHUE HCCIIEOBAHUS, BBIIACIATH
IPOBEPSEMOE NIPEANOJNOKEHNE, OLECHUBATh IPABHUIBHOCTh TMOPSJIKA
IIPOBEJEHUS UCCIIEIOBAHMSA, AEJIATh BEIBOBI,

OPOBOJUTH OMNBITBI IO HAONIOJEHUIO0 (U3UYECKUX SIBICHUN WIH
¢u3nuecKuX CBOMCTB Ten (KamWUIApHBIE SIBJICHUS, 3aBHCHUMOCTD
JABJIEHUS BO3AyXa OT ero oObéMa, TeMmImeparypbl, CKOPOCTH Ipolecca
OCTBIBAHMS W HArpeBaHUs NPU H3IYYEHHH OT LBETa H3IIY4arollen
(mornomiaroeil) MOBEPXHOCTH, CKOPOCTh  HCHApPEHHMs] BOJBI  OT
TEMIIEPATYPBI KUAKOCTH U IUIOIMIAAHN €€ MOBEPXHOCTHU, JJICKTPU3ALINS TEI
U B3aUMOJACUCTBHE  DJIEKTPUYECKUX  3apslOB,  B3aUMOJCHCTBHUE
IIOCTOSIHHBIX MAarHWTOB, BU3yaJu3alysl MAarHUTHBIX II0JIE€H IOCTOSHHBIX
MarHuTOB, I€WCTBHSI MAarHUTHOIO I1OJIS1 HA IPOBOJHUK C TOKOM, CBOMCTBA
ANIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJABHUIATENSl IOCTOSHHOTO TOKA):
(opMyIMpPOBaTh MPOBEPSEMBIE MTPEANOIOKEHUS, COOUPATh YCTAHOBKY U3
IPENJOKEHHOr0  000OpyJOBaHUs,  ONMUCHIBAaTH  XOJA  ONbITA U
(opMyIIMpOBaTh BHIBOJIBI;



BBITIOJIHATD ~ MPSIMbIE  M3MEPEHUS  TEeMIEPaTypbl, OTHOCUTEIHHOM
BJIQXHOCTU BO3/yXa, CHJIbl TOKa, HANPSXKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPHOOPOB M AATYMKOB (DU3HUECKUX BEIMYWH, CPABHUBATH
pe3yIbTaThl U3MEPEHUM ¢ YIETOM 33JIaHHON aOCOTIOTHOMN MOTPEIIHOCTH;
MPOBOJUTH WCCJIEAOBAHUE 3aBUCUMOCTUA OJHOW (PU3NYECKOW BEIUYUHBI
OT JpPyrod ¢ HCHOJB30BAHUEM NPSIMBIX H3MEPEHHUH (3aBUCHUMOCTD
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH IONEPEYHOrO
CEUEHHUSI U YJIENbHOIO COINPOTHUBIEHUS BEIIECTBA IMPOBOIHHMKA, CHUJIbI
TOKa, HIYIIEr0 4epe3 MPOBOAHHUK, OT HAMpPsHKEHUS Ha IPOBOJIHUKE,
UCCJIEIOBAHUE TMOCJIEAOBATENILHOIO W  MapajlIeNbHOTO COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHHE, COOMpPATh YCTAHOBKY H
BBITIOJIHATD M3MEPEHUs, Cenysl MPeI0KEHHOMY IUIaHy, (UKCHUPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCHMOCTH B BHJIE TaOIUIl U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBaHUS;

IPOBOJUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEIUYHMH (yAesIbHAs
TEIUIOEMKOCTh BELIECTBa, COINPOTUBICHHE MPOBOAHMUKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH H3MEPEHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIENysl MPEIOKEHHON UHCTPYKIUH, U
BEIYHCIIATH 3HAYCHUE BEINYNHBI,

coOmoIaTh  MpaBWJia TEXHUKH  O€30MacHOCTH TMpu  pabore ¢
71a60paTOpPHBIM 000PYIOBAHUEM;

XapaKTepHU30BaTh NPHHIMIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB M
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HMX omucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETUYHK DJICKTPUUYECKON HHEPTUH, BIEKTPOOCBETUTEIHHBIC
npuodopkl, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsl),
ANEKTPUYECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, AJIEKTPOJBUTATENb
IOCTOSTHHOTO TOKa), MCIONb3Yysl 3HAHUS O CBOMCTBaxX (PU3MUYECKHUX
SIBIICHUN U HE0OX0AuMbIe (PU3ndYecKrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U H3MEPUTEIbHBIE
npuOOpsl O CcXeMaM UM CXEMAaTHYHBIM pPHUCYHKaM (JKHUIKOCTHBINA
TEPMOMETP, TEPMOC, IICUXPOMETpP, TUTPOMETP, JABUraTeNIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI AIEKTPUUYECKUX
Henen ¢ nocie0BaTeNIbHbIM U MapajyieIbHbIM COEIMHEHUEM 3JIEMEHTOB,
pa3nuyasi yCJI0BHbIE 0003HAUECHHSI JIEMEHTOB IEKTPHUECKUX LIETIEH;
OPUBOAUTH  TpUMEphl  (HAXOAUTh HWHGOPMAIMI0O O  MpUMeEpax)
MPAKTUYECKOTO HCIONb30BaHUSA (PU3MYECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HU JJ1 oOecrieyeHus: 0€30MacHOCTU MpU OOpallleHUH ¢ IpUOopaMu U



TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHUS 3J0POBbS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOILEH CpeJie;

OCYLIECTBJIATh MOUCK HMHPOpMALHMK (U3HUECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHUM M NYTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIIETATH HHGOPMAILMIO, KOTOpas
SBIIETCS MPOTUBOPEUYNBOM WIIM MOXET ObITh HEAOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHINIOJIHEHUH YUEOHBIX 3alaHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COJEep)KaHus, CIPAaBOYHbIE MaTepHabl,
pecypcel cetu UHTEpHET, BIaaeTh NpUuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHbIE NMUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHMS,
0000mas wuHPOpMANMIO W3 HECKOJBKMX HCTOYHHUKOB (PU3HUESCKOTO
colepKaHusi, B TOM 4YHCIe MyOJIUYHO TIPEJCTABISATh pPe3yIbTaThl
IPOEKTHOW WJIM UCCIIEI0BATEIbCKON AESATENbHOCTH, IPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (HU3uKH,
CONPOBOX/IATh BBICTYIUICHHE IIPE3ECHTALNENH;

IpU BBINIOJHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHUM (DU3HMUECKUX
IPOLIECCOB PaCHpeseNisiTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBHM C
MOCTABJICHHBIMHU 33Ja4aMH, CJIEUTH 3a BBIIIOJHEHUEM ILJIaHA JEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIAJl B
NEeATEbHOCTD IPYIIIIbI, BBICTPauBaTh KOMMYHHUKAaTHBHOE
B3aMMOJICCTBHE, MPOSIBIAS TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K xoniy oOydenuss B 9 KJjacce MpeaMETHbIE pPE3yiabTaThbl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  CHOPMHUPOBAHHOCTH Y
oOyyJaronmxcst yMEeHUM:

UCIIOJIb30BaTh TMOHATHUS: CHCTEMa OTCu€Ta, MarepualbHas TOuKa,
TPAeKTOPHsI, OTHOCUTEIBHOCTh MEXAHUYECKOIO JBMXKEHHMS, AePOopMaLus
(ympyrasi, miacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh W IMEPErpy3Ku, HEHTP THKECTH, aOCOIIOTHO TBEPAOE TEO,
LEHTP TSHKECTH TBEPAOTO TeJla, paBHOBECHE, MEXaHUYECKUE KoJieOaHus U
BOJIHBI, 3BYK, MH(pPa3ByK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI,
IIKaJIa HJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aIbHO30PKOCTbD,
CHEKTPBI UCITYCKAHMSI U TOTJIONIECHUS, albda, OeTa- 1 raMMa-u3Iy4eHus,
U30TOMbI, SIIEPHAS DHEPreTHKA;

pa3nuyarh SBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
JBU)KEHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE NBH)KEHUE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBM)KEHHE, KOyieOaTeIbHOe NBUKEHUE (3aTyXarolue U



BBIHY/ICHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JABM)KEHUE, OTPAKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE U IPEIOMIICHHE
CBETAa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pas3yioKeHUe OeIoro cBera
B CIEKTP M CJOXEHHE CHEKTPAJIbHBIX LBETOB, JHUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOIO CIIEKTpa
U3ITyYEeHHs]) TIO ONHMCAHUI0O HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;
pacrmo3HaBaTh NPOSBICHHE U3YUYEHHBIX (PU3UUYECKUX SIBICHUU B
OKpy)XaroleM Mupe (B TOM yucie (PU3MYECKHE SBICHHUS B IPUPOJE:
OpPWINBBL W OTJIMBBL, JBWXKEHUE TuiaHeT (COJIHEYHON CHUCTEMBI,
pPEaKTUBHOE JIBHJKEHHME JKHMBBIX OpPraHM3MOB, BOCIPHSITHE 3BYKOB
KUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBIL, [IyHAMH, 3XO0, LIBETA
TeJ, ONTUYECKHUE SBJIEHUS B MpHUpOJE, OMOJIOrMYecKoe JAeicTBHE
BUJUMOTO,  YJIbTPA(QHUOIETOBOTO M  PEHTTEHOBCKOIO  W3IIy4YEHH,
€CTECTBEHHBI pPaaOaKTUBHBII ¢on, KOCMUYECKHE Jy4H,
PAaAMOAKTUBHOE  M3JIyYEHUE  IPUPOJIHBIX  MHUHEPAIOB, JICHCTBUE
paZMOaKTUBHBIX M3JIYYEHUM Ha OpraHu3M 4YelloBeKa), IpU 3TOM
NEPEeBOJUTh  MPAKTHUYECKYIO0  3ajadyy B y4eOHYIO,  BBIICISTH
CYIIECTBEHHbIEC CBOMCTBA (IpU3HAKU) (DU3UUECKUX SIBJICHUIA;

OIUCHIBATh U3YUYECHHbIE CBOMCTBA Te U (PU3UUYECKUE SBJICHUS, UCTIOIb3YS
(¢u3nyeckue BENUYMHBI (CPElHSAS M MIHOBEHHas CKOPOCTh Teja IpHU
HEPABHOMEPHOM JIBIDKEHHH, YCKOPEHHUE, MepeMelleHue, MyTh, YyIriioBas
CKOPOCTb, CWJIAa TPEHHMsI, CWUIa YOPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HMITYJIbC Tela, HMITYJIbC CHJIBL,
MeXaHu4yeckass paboTa U MOUIHOCTb, IMOTEHIMAJIbHAs DSHEPIUs Tena,
MOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUATbHAS SHEPIUs CKATOU
IOPY>KUHBI, KHUHETHYECKas SHEprus, IOoJHAasg MEXaHW4YecKas SHEeprus,
HEPUOJ U YacToTa KOJeOaHUM, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, [T0KA3aTelb MPEIOMIIEHUS CPEbl), IPU OMHCAHUU
IPaBUWJIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUs U €OUHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUUH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHUS W IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAaHEHHUs SHEPIHH, 3aKOH BCEMHPHOIO TATOTECHMS,
OPUHIMI CYNEPIO3ULIHUH CHJI, NMPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs UMIIYJIbCA, 3AKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETa, 3aKOHbl COXPAaHEHHUS 3apsAIOBOIO M MAacCOBOIO



Yycel TMpU SAEPHBIX peaKIUsiX, MpU HSTOM JI1aBaTh CJIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3alIUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;

OOBSCHATH (PU3MUECKHE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBHISBIISITH
NPUYUHHO-CJICICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEeHHME u3 2-3
JOTHYECKHUX IIaroB C OMOpPO Ha 2—3 M3yYeHHBIX CBOMCTBA (PU3UUECKIX
SBJICHUM, (PU3NYECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTEN;

pemiaTth pacu€THble 3a7ayd  (omuparoluMecsT Ha CcucTeMy u3 23
ypaBHEHUI), UCTIOIB3Ys 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIINE (PU3UYECKUE
BEJIMUMHBI: Ha OCHOBE aHAJIM3a YCIOBUS 3aJa4yd 3alHChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEJOCTAIONINE WM M30BITOYHBIE JaHHBIC, BRIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE I PELICHUs, IPOBOIUTH PACUETHI U
OLICHUBATh PEAIUCTUYHOCTh TOJYYEHHOrO0 3HA4YeHHUS (HU3MUECKOM
BCJTUYMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXKHO PEIIUTh MPH TOMOIIU
(¢u3nYecKuX METO/OB, HCIONb3Yysl OMHCAHHME HCCIEIOBaHUS, BBIACIATH
pOBEpsAEMOE TMPEINOJIIOKEHUE, OIEHUBATh MPABWIBHOCTh TOPSIKA
NPOBEJCHHS] HWCCIEAOBaHWs, JenaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHUH U OIIBITOB;

IPOBOJUTH OMBITHI TIO HAOMIOACHUIO (DU3UYECKUX SBICHUN WIH
bu3rUecKX CBOMCTB Ten (M3yuyeHUe BTOporo 3akoHa HploTOHa, 3akoHa
COXPaHEHHUs HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPy KHHHOTO
MasiTHUKA OT MAacChl TPpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KoJIeOaHWM, NPSIMOJIMHEHHOE PAaCIPOCTPAHECHUE
CBETa, pasjoKkeHue Oenoro cBeTa B CIEKTp, H3YYEHHUE CBOWCTB
N300pakeHNs B TJIOCKOM 3€pKajie U CBOMCTB M300pa)keHHs IpeaMeTa B
coOuparoleil JTMH3e, HAOII0EHUE CIUIONIHBIX M JMHEHYaThIX CIIEKTPOB
U3YUYEHUs): CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3 H30BITOYHOIO
HaObopa 00OpYy/IOBaHHUSA, OMHUCHIBATH XOJI ONbITA M €ro pe3yJbTaThl,
bopMyIMpOBaTH BHIBOJIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHI, ONpeaesis
CpelHee 3HAaYeHHE M3MepsIeMON BeIMuuHbl ((POKycHOE paccTosHue
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOP crocoba H3MEpeHHs
(u3MepuTenbHOro Npubdopa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DM3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM NPSIMBIX M3MEPEHUN (3aBUCUMOCTh IYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHHHM 0€3 HavyallbHOW CKOpPOCTH, MEepHoja
KOJIEOAaHMI MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU



yIila OTpaXeHHs CBETa OT yTIJla MaJeHUs W yIJia MPeIOMJICHUS OT yIJia
NaJieHus): TUIAHUPOBATh MCCIEAOBAaHUE, CaMOCTOSTENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTAThl IOJMYYECHHOW 3aBUCHUMOCTH
(GU3UYCCKUX BEIMYMH B BUJIEC TaOIHWI] U TpaUKOB, JIeJaTh BBIBOJBI IO
pe3yibTaTam UCCIEI0OBAHUS;

IIPOBOJUTh KOCBEHHBIE HW3MEPCHHS (PU3NYECKHX BEIWYUH (CpeaHss
CKOpPOCTh M YCKOpEHHE Tela TpU PABHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJIeHUs, KECTKOCTh MPY>KUHBI, KOADPUIEHT
TPEHUS] CKOJBXKEHHUsS, MeXaHW4yeckass paboTa U MOIIHOCTh, YacTOTa H
nepuos KoneOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKAs] Cuja coOuparolie JIMH3bI, pPAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATD U3MEPEHUS, CIIEeys MPEIIOKEHHON NHCTPYKIIUHU, BHIYUCIISTh
3HAYCHHWE BEJIWYMHBI M aHAJU3UPOBATh TIOJYUYCHHBIE PE3yIbTaThl C
Y4ETOM 3aJJaHHOU MOTPEIIHOCTH U3MEPEHUM;

coOmo/IaTh  MpaBWJia TEXHUKH  O€30MacHOCTH TMpu  pabore ¢
J1a60paTOpPHBIM 000PYIOBAHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKH W3YUYEHHBIX (DHU3UYCCKUX MOJICTICH:
MaTepuanabHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOUYCYHBIH HCTOUYHHK
CBeTa, Jyd, TOHKas JMH3a, IJIaHETapHas MOJENb aTroMa, HYKJIOHHAas
MOJI€JIb AaTOMHOTO SI/Ipa;

XapaKTepHU30BaTh NPHHIMIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB M
TEXHUYECKUX YCTPOWCTB C OMOpON Ha WX oOmHCaHUs (B TOM YHCIE:
CIUJIOMETp, JAaTYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (Goroanmnapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuiibcoHa), HCMONB3ys 3HAHUSA O
CBOMCTBax (PU3MYECKHX SIBJICHUA U HEOOXOIUMBbIE (PU3HYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHUYHbIE PUCYHKH U3YYEHHBIX TEXHUUYECKUX
YCTPONCTB, M3MEPHUTEIIBHBIX MPHOOPOB M TEXHOJOTHYECKHUX IPOIIECCOB
Ipy penieHuH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS U300paKeHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOAUTHL  MpUMEphl  (HAXOAuUTh HWHGOPMAIMI0O O  MpUMEpax)
MPAKTUYCCKOTO HCIIONB30BAaHUS (PU3MYECKHX 3HAHUH B IOBCEIHECBHOU
KU3HU [T o0ecrieueHrs 0e30MacHOCTH MpU 0OpaIieHny ¢ mpubopamu u
TEXHUYECKUMU YCTPONUCTBAMH, COXPAHEHUS 3J0POBBS U COOIIOICHUS
HOPM SKOJIOTUYECKOTO TTOBEACHUS B OKPY>KaIOIIEH CpeJie;



OCYHIECTBJIATh TMOUCK HHPoOpManuu (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, caMOCTOATENBbHO  (OpMyaupysi TMOUCKOBBIM  3ampoc,
HaXOJIUTh MYTHU OMPEACIICHUSI JOCTOBEPHOCTU MOTYUYECHHOU MH(POpMAITIU
Ha OCHOBE MMEIOIIMNXCS 3HAHUM U JOMOJHUTEIbHBIX HCTOYHUKOB;
UCIIOJIb30BaTh MPH BHITIOJIHEHUN YUEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (PpU3MUECKOTO COJepKaHWs, COPABOYHBIC MaTepHUabI,
pecypcebl cetu UHTEpHET, BIaaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus HH(POPMAIIUU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE NMUCbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
uHpopMalMK K3 HECKOJBKUX HCTOYHHMKOB (DU3UYECKOTO COACpPIKAHMS,
myOJIMYHO MPEACTABIATH pe3yJIbTaThI MPOEKTHOMN W
VCCIIEIOBATENIbCKOM JEATEIIBHOCTH, MIPU 3TOM T'PAMOTHO MCIIOIb30BaTh
W3YYCHHBIM TOHSATUUHBIM ammapaT HW3y4aeMmoro pasaena (Qu3uku u
CONPOBOXK/JIaTh BBICTYIUICHUE IIpe3CHTAIMed ¢ Y4E€TOM OCOOCHHOCTEH
ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos
Ne ni/m HanmMeHoBaHue pa3/1e/ioB U TeM NPOrpaMMbl Beero KourtpoJbHbie IIpakTHYeckune
padoThI padoThI
Paznen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAIOLIEr0 MUPa
1.1 ®dusuka - HayKa o IPUPOAE 2 0 0
1.2 du3nYeCcKre BeTUYHNHbI 2 0
1.3 EcTecTBeHHOHAy4YHBIN METO/ ITO3HAHUS 2 0 1
Uroro no pazaeny 6
Pa3nea 2. [lepBoHayabHbIe CBeleHHS] O CTPOEHHH BellecTBA
2.1 CrtpoeHue BelecTBa 1 0 1
2.2 JIBi>xeHUEe U B3aUMO/ICHCTBUE YACTHII BEIIECTBA 2 0 1
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 1 1
Uroro no pazaeny 5
Pa3ngea 3. /IBu:xeHue u B3aumMojieiicTBue TeJl
3.1 Mexanudeckoe ABUKEHUE 3 0 1
32 WNuepuus, Mmacca, mIOTHOCTD 0 1
33 Cuna. Bunsr cuin 1 2
Uroro no pazaeny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, ’KUAKOCTEH M Ta30B
41 Hasnenue. [lepenaua naBienus TBEPABIMU TelaMH, 3 0 1
KUIKOCTSIMHU U Ta3aMu
4.2 JlaBneHue KUIKOCTH 5 0 0
4.3 ATMOCdepHOe 1aBIeHHE 6 0 1
4.4 JlelicTBrE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEIIO 7 1 3
Uroro no pazaeny 21
Paznen 5. Pabora u MOHOCTL. JHEpPIrUs
5.1 Pabota u MoiHOCTH 3 0 1
5.2 [IpocTeie MexaHU3MBbI 5 0 1

—

53 MexaHnnueckasi SHEprust 4



Htoro no pazaeny
PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

68

15



8 KUIACC

KoanuyecTBO 4acoB

Ne ni/m HanMeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Beero KounTtpoJabHbie IpakTuyeckne
padoTsbI padoThI
Pa3pean 1. TensioBblie IBJICHUS
1.1 CrtpoeHue u cBOWCTBa BELIECTBA 7 0 0
1.2 TeroBbie MPOLECCHI 21 1 5
Wroro no pazneny 28
Pa3znea 2. DiiekTpryeckne ¥ MAarHUTHbIE SIBJIEHUS
71 SHeKTquE:CKHe 3apsiibl. 3apsKEHHBIC Tella U UX 7 0 1
B3aMMO/IeiicTBHE
2.2 IToCTOSIHHBIN 2JIEKTPUYECKUN TOK 20 1 7
2.3 MarHuTtHbI€ SIBICHUS 6 1 1.5
2.4 DNeKTpOMarHuTHasl HHAYKLNS 4 0 0
Uroro no pazaeny 37
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



9 KJIACC
Ne n/m

Pazgen 1. MexaHu4YecKHe ABJIEHHUSA
11 MexaHndeckoe JBIKEHHE U
' CIIOCOOBI €r0 OIUCAHMS
1.2 BsaumozeiicTBue Ten
1.3 3aKOHbI COXpaHEHUS
Uroro no pazaeny
Pa3nen 2. Mexannyeckue KoJ1e0aHUS M BOJIHBI
2.1 MexaHn4deckue KoueOaHus
2.2 MexaHnyeckue BOJHBL. 3BYK
Uroro no pazaeny

HaumenoBanue pa3genoB u tem  KoanuecTBo yacoB
NporpamMMsl Bcero

KonTpoJsbHbie padoTbl

Pasznen 3. BJICKTpOMaFHI/ITHOC moJi€ U 3JICKTPOMATIrHUTHBLIC BOJIHBI

DNIEKTPOMArHUTHOE TOJIE U
3J€KTPOMATrHUTHBIE BOJIHBI
Hroro no pazneny

Paznen 4. CBeToBbIe SIBJICHUS

3.1

4.1 3aKOHbI PacpOCTPaHEHHUS CBETA
4.2 JIuH3BI ¥ oNTHYECKHE TPUOOPHI
43 Paznoxenue 6eoro cBera B CIEKTP

Uroro no pazaeny
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Hcnyckanue u moriomnieHue cBera

5.1

aTOMOM
5.2 Ctpoenue aTOMHOTO sijipa
53 SnepHbie peakiuuun

Uroro no pazaeny
Pa3znea 6. [loBTOpUTEIbHO-00001IAKO NI MOYJIb
6.1 [ToBTOpeHmEe U 006001IIeHIE
cojepxaHus Kypca U3k 3a 7-9

10 0
20 1
10 0
40

7 0
8 1
15

6 0
6

6 0
6 0
3 0
15

4 0
6 0
7 1
17

9 0

IIpakTnyeckune padoTnl

(O8]



KJ1acc
Uroro no pazaeny

OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

27



ITOYPOYHOE INTAHUPOBAHMUE

7 KIIACC
Ne m/n Tema ypoka Kosun4yecTBo 4yacoB
Beero KonTpoabubie IIpakTuyeckue

padoThI padoThI

®usuka — Hayka o

npupoje. SBneHus 1
IIPUPOIBL

duznueckue sBICHUS 1
dusndueckue BeIUIUHBI U 1
UX U3MEpEHUe

Ypoxk-uccienoBanue

"NU3mepenne

TEMIIEPATYPHI IIpU 1

IMOMOIIIU KHUJIKOCTHOTO
TEpMOMETPA U JTaTYMKA

TemnepaTrypsl"

Mertobl Hay4HOTO

mo3Hanus. Onrcanue

(bu3nUecKux SIBICHUH C

OMOIILIO MOJIETIEH

Ypoxk-uccienoBanue

"IIpoBepka runoTes3bl:

aJIbHOCTD IT0JIETA

apuKa, MymeHHOro 1
TOPU30HTAIBHO, TEM

OoJIblIIe, YeM OOJIbIIIE

BBICOTA ITycKa"

CrtpoeHue BelecTna. 1
OnbIThI, TOKA3LIBAIOIIHC

DJICKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

JUCKPETHOE CTPOCHUE
BCIIECTBA

JIBMOKEHUE YaCTHII
BCIIECTBA
Ypok-uccnenoBanue
«OnBITE IO HAOIOAECHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oBy

ArperaTHbIe COCTOSTHUS
BCIIECTBA

Oco0eHHOCTH arperaTHbIX
COCTOSIHUU BOJBI.
O0600meHue 1o paszueny
«IIepBoHayanbHbIE
CBEJICHUS O CTPOSHUH
BCIIECCTBAY
MexaHudeckoe
JIBH>KeHUE. PaBHOMEpHOE
Y HEpaBHOMEPHOE
NBIDKEHHE

Cxopoctb. EnunHutis
CKOpOCTH

Pacuer mytu u BpeMeHH
IBIKEHUS

HNuepuus. Macca — Mepa
WHEPTHOCTH Tell
IInoTHOCTE BeliecTBa.
Pacuer maccel m 00beMa
TeJa 10 €ro MJI0THOCTH
JlaboparopHas pabota
«Omnpenenenue
IUIOTHOCTH TBEPAOTO



18

19

20

21

22

23

24
25

26

27

Tena»
Pemenue 3aga4d mo teme
"ITmoTHOCTE BemecTna"
Cuna kak
XapaKTEPUCTHKA
B3aHMOJCUCTBUS TEIL.
Cuna ynipyroctu. 3akoH
I'yka

JlaGopaTtopHnas pabota
«M3ydenne 3aBUCUMOCTH
pacTsHKEHUS
(meopmanum) mpy>KUHBI
OT MPHUJIOKEHHON CHITBD»
[[“IBneHME TATOTEHUSI.
Cuna TsoxecTH

CBs13p MEXy CUIION
TSOKECTH U MacCOH Tena.
Bec Tena. Pemenue 3amau
o Teme "Cuia Tsoxect"
Cuna TsKecTH Ha JpyTrux
mwiaHeTax. Ousnueckue
XapaKTEPUCTUKHU IJIAHET
N3mepenue cu.
Junamomerp

Bec Tema. HeBecoMocTh
CnosxeHue ByX cui,
HaIpaBJIEHHBIX 10 OJTHOM
IPSAMOM.
PaBHOelicTBYIOIIIASA CHIT
Pemenue 3aga4d mo teme
"PaBHOn€MCTBYIOIIIAS
cun"



28

29

30

31

32

33

34

Cuna TpeHus 1 €€ BUIBL.
Tpenue B ipupone u
TEXHHUKE

JlaboparopHas padoTa
«M3yueHne 3aBUCUMOCTH
CWJIBI TPEHUS CKOJTBKCHHS
OT CHJIBI IaBJICHUS U
XapakTepa
COTIPUKACAIOLTUXCSA
IMOBEPXHOCTEID)
Pemenue 3amay Ha
ornpeeneHue
PaBHOICHCTBYIOIICH
CHUJTBI

Pemenue 3anaq nmo remam:
«Bec Temay,
«I"paduyeckoe
M300paKeHHUE CHI»,
«Cuibly,
«PaBHOIEUCTBYIOIIAS
CHID»

Konrponbnas padora mo
TeMaM: «MexaHHueckoe
NIBIOKEHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'papuueckoe
U300paxKeHue CUim,
«Cumbny

JlaBiierue. CriocoOnl
YMEHBIIEHUS U
YBEJIMUYEHUS AaBJICHUS
JlaBiieHue rasa.



35

36

37

38

39

40

41

42

43

44

45

3aBUCUMOCTH JaBIICHUS
rasa ot o0béma,
TEeMIIEPaTyphl

[Tepenaua naBneHus
TBEPABIMU TeNlaMH,
KUIKOCTSIMU U Ta3aMHU.
3akoH [lackans
JlaBiaeHue B )XKUAKOCTH U
rase, BbI3BaHHOE
NENUCTBHUEM CUJIBI TSKECTH
Pemenue 3amay no Teme
«JlaByieHUE B KUJIKOCTU U
rase. 3akoH Ilackamns»
Coobmiaromuecs: cocyibl
IM'uapaBauyeckuii mpecc
Manowmerpsl. [TopiHeBoin
KHUJIKOCTHBIN HacoC
ATtMocdepa 3emi u
MPUYUHEI €€
CYIIECTBOBAHMS

Bec Bo3nyxa.
ATMmoc(epHoe naBieHue
N3mepenne
aTMOoC(hepHOTO JaBJICHHUS.
OnbiT Toppuuennu
3aBUCHUMOCTH
aTMoc(hepHOro JaBiIeHUS
OT BBICOTHI HaJl ypOBHEM
Mops
bapomerp-anepoun.
ATMoOcdepHOe aBIeHHEe
Ha pa3IU4HbIX BBICOTAX



46

47

48

49

50

51

52

53

Pemrenue 3agau mo teme "
AtmochepHoe naBieHue"
JleicTBUE KUAKOCTH U
rasa Ha MOTpy>KEHHOE B
HUX Teno. ApXumen10Ba
cuiia

JlabopaTtopHnas pabota
«Onpenenenue
BBITAJIKUBAIOIIEH CHUIIBI,
JIEWCTBYIOLIEH Ha TEJIO,
MOTPYKEHHOE B
KUIKOCTH
JlabopaTtopHnas paboTa mo
teme «HMccnenoBanue
3aBHCHMOCTH Beca Teja B
BOJZIE OT 00bEMa
MOTPY>KEHHOU B
KHUIKOCTh YaCTH TEJIay
[InaBanue ten
JlaboparopHas pabota
"KoncrpyupoBanue
apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH
U olpeeneHue e€
rpy30M01bEMHOCTH"
Pemenue 3agau no remam:
«IInaBanue cynoB.
Bo3nyxormnaBanuey,
«/laBneHue TBepABIX TEN,
JKUIKOCTEH U ra30By
KonTponbhas pabota no
TeMe «JlaBiaeHue TBEpPAbIX



54
55

56

57

58

59

60

61

62

63

TeJN, )KUAKOCTEH U Ta30B»
Mexanndeckasi pabora
MomHocts. EqpHuns!
MOIIIHOCTH
Ypok-uccnenoBanue
"PacyéT MOIIHOCTH,
pasBuUBaeMou Mpu
nmoasEMe 1o JiecTHuie"
[TpocThie MEXaHU3MBI.
Prruar. PaBHOBeCHE cHil
Ha pblyare

Peruaru B TexHuke, OBITY
U TIPUPOJIE.
JlaboparopHas padota
«HccnenoBanue ycioBHit
PaBHOBECHSI pbIYaray
Pemienue 3agay mo reMe
«Y cI10BUs paBHOBECHUS
phIdaray

Koadduuument moneznoro
JIEVCTBUS MEXaHU3Ma.
JlaboparopHas pabota
«3mepenune KII1/]
HAKJIOHHOM IIOCKOCTH)
Pemienue 3agay mo reMe
"PaboTa, MOIITHOCTb,
KIT"

Mexanudeckas dJHEprus.
Kunernueckas n
MOTEHIHAIbHAS YHEPTHUS
3aK0oH COXpaHEHUS
MEXaHUYECKON YHEPIrUn

0.5

0.5



64

65

66

67

68

YPOK-3KCIIEPUMEHT IO
TeMe
"DKcepuMEeHTAIbHOE
ornpeereHue N3MEHEHHS
KUHETUYECKOHN 1
MIOTEHIUAIIbHOW SHEPIUU
MIPU CKaTHIBAaHUU Tela 1o
HAaKJIOHHOM TuIocKOoCTH"
KonTponbhas pabota no
teme «Pabota u
MOIIHOCTb. DHEPTUSD»
PesepsHslii ypok. Pabora
C TEKCTaMH IO TeMe
"MexaHuyeckoe
IBIXKeHHe"

PesepsHslii ypok. Pabora
C TEKCTaMH IO TeMe
"JlaBieHue TBEPABIX T,
SKUIKOCTEH U ra3oB"
PesepsHslii ypok. Pabora
C TEKCTaMH IO TeMe
"PaboTa. Mo1HOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME

68
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8 KUIACC

Ne i/ Tema ypoka K
0JIUY€eCTBO YACOB
Beero Konrtpoabubie IIpakTuyeckue
padoThI padoThI
DJIEKTPOHHBIE
OCHOBHBIE MOJIOKEHUS nngposbie
MOJIEKYJIAPHO- o0pa3oBaTte/ibHbIE
KMHETUYECKON TEOpUH U 1 pecypebl
WX OTIBITHBIC
MOATBEPKICHUS
Macca n pazmep aTOMOB U 1
MOJIEKYJT
Moaenu TBEpIOTO,
KUIKOTO U 1
ra3000pa3HOro
COCTOSIHUI BELIECTBA
OObsicHEHUE CBONCTB
TBEPJIOTO, )KUAKOTO U
ra3000pa3HoOro
COCTOSIHM BELIECTBA Ha 1
OCHOBE TMOJIOKEHUI
MOJIEKYJIIPHO-
KHMHETUYECKOU TEOPUH
Kpucrannnueckue u 1
amopdHbIE Tena
CmauuBaHue u
KA PHOCTb. 1
IToBepxHOCTHOE
HaTsDKEHUE

TennoBoe pacimpenue u
CoKaTHe



10

11

12

13

14

15

16

Temneparypa. CBs3b
TEMIIEPATYPHI CO
CKOPOCTBIO TETUIOBOTO
JIBMOKEHUS YaCTHI]
BryTpennss sneprus.
CnocoObI U3MEHEHHS
BHYTPEHHEH dHEprun
Bupael reruionepenaun
Ypok-koH(bepeHus
"[IpakTuueckoe
HCIIOJIb30BAaHNE TEIUIOBBIX
CBOICTB BEIISCTB U
MaTepHasoB B IEISIX
sHeprocOepexxeHus"
KonnyecTBO TEMIOTHI.
VenbHas TEINIOEMKOCTD
YpaBHEHHE TEIMIOBOTO
Oananca. TermmooOMeH u
TEIJIOBOE paBHOBECHE
JlaboparopHas pabota
"UcciaenoBanue ABICHUA
Ter1o0o0MeHa Ipu
CMEIIMBAaHNH XOJIOJTHOMN U
ropsiueit BoabI"

Pacuet xonuuyecTBa
TEIJI0ThI, HEOOXOAUMOTO
JUTsl HAarpeBaHUs TeJla 1
BBIJICIISIEMOTO MM TIPU
OXJIAKIEHUH
JlaboparopHas pabota
"OnpenaeneHue yneabHON
TEIJIOEMKOCTH BemiecTna'



17

18

19

20

21

22

23

24

DHeprus TOIIUBA.

VY nenpHas Teniora
CropaHus

[InaBnenue u
OTBepJcBaHUe
KPUCTAITMYECKHUX TEll.

VY aenpHas TemuoTa
TUTABJICHUS
JlaGopaTtopHnas pabota
"OnpeneneHue yaenbHOMU
TEIUIOTHI TIJIaBJICHUS
npaa

[TapoobpazoBanue u
KoHJeHcauusd. Mcnapenue
Kunenune. YaenpHas
TEIJIoTa
napooOpa3oBaHus U
KOH/ICHCAIIUH.
3aBHUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBiIeHUS
BrnaxnocTs Bo3ayXa.
JlabopaTtopHnas pabota
"Onpenenenue
OTHOCHUTEIHHOU
BJIQXKHOCTH BO3yxa"
Pemenue 3amay Ha
oTpe/eleHNe BIaKHOCTH
BO3yXa

[TpunIUIB! paboTHI
TEIUIOBBIX JBUTATENEH.
ITapoBas TypOuHa.



25

26

27

28

29

30

31

32

JIBurarenb BHyTPEHHETO
CropaHus

KIIJI renmoBoro
nsurarend. TemioBnie
JIBUTATEIN U 3alllATa
OKPYKAKOLIEH CpeIbl
3aKOH COXpaHEHHUS U
MIpEBpAIICHUS YHEPTUU B
TEIJIOBBIX IMPOIECccax
IloaroroBka k
KOHTPOJIbHOW paboTe 1o
teme "TemnoBkie
saBieHus. M3Menenue
arperaTHbIX COCTOSIHHUI
BelgecTna"
Konrpomnbnas padora mo
TeMe "TermnoBbie
siBIeHHS. M3MeHeHue
arperaTHbIX COCTOSIHUI
BenecTna"
DnekTpusanus tein. J[Ba
pOJia AIAEKTPUIECKUX
3apsa0B
Ypoxk-uccienoBanue
"DnexTpusanus Tel
WHIYKIUEN U NIPU
CONPUKOCHOBEHUU"
BzaumoneiictBue
3apsiKEHHBIX TeJ. 3aKOH
Kynona

DJIEKTPUYECKOE TOJIE.
HanpsixennocTts



33

34

35

36

37

38

39

40
41

ANEKTPUYECKOTO TOJIA.
[IpuHnun cynepno3unun
ANEKTPUYECKUX TMOJIeH
Hocurenu snexkrpuyeckux
3apsA0B. DJIeMEHTapHBIN
3apsan. CtpoeHue aToma
[IpoBoiHUKY U
TUDJIEKTPUKHU. 3aKOH
COXpaHEHUs
AIEKTPUUECKOTO 3apsiaa
Pemenue 3amay Ha
IIPUMEHEHUE CBOMCTB
ANEKTPUYECKUX 3apsI0B
DNEeKTPUYECKUM TOK,
YCIIOBUS €T0
CYILIECTBOBAHMSI.
Ucrounnku
AIEKTPUYECKOTO TOKA
HeicTBus
AIEKTPUUECKOTO TOKA
VYpok-uccienoBaHue
"IleticTBUE
ANEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKHU U
JUBJIEKTPUKA"
DNEeKTPUYECKUM TOK B
MeTajiax, KHUAKOCTAX U
rasax

DnexTpuyecKkas 1ens u eé
COCTaBHBIC YaCTH

Cuna Toxa.
JlaboparopHas pabota

0.5



42

43

44

45

46

47

"U3mepenue u
PETYIIUPOBAHUE CHITBI
ToKa"

DNEKTPUIECKOE
HanpspkeHue. BonbTmeTp.
JlaboparopHas paboTa
"U3mepenue u
peryJIMpoBaHue
HanpspKkeHus"
CornpoTuBiieHue
MPOBOAHMKA. Y IEIbHOE
COIPOTHBIICHHUE BEIIIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTD
ANEKTPUIECKOTO
COTIPOTUBIICHUS
MIPOBOJHHKA OT €T0
JUTAHBI, TUIOMIAIN
MOTIEPEYHOTO CEUCHUS U
Marepuana"
3aBUCHUMOCTH CHJIBI TOKA
OT HaNpsDKEHUS. 3aKOH
Owma 7151 yyacTka 1enu
JlaboparopHas pabota
"UccaenoBanue
3aBUCHMOCTH CHJIBI TOKA,
UAYIIETO Yepe3 pe3ucTop,
OT COTPOTHUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS
Ha pe3ucrope”
[TocnenoBarensHOE U
napajuiesIbHOE

0.5



48

49

50

51

52

53

54

COETUHEHHUSI
MIPOBOJTHUKOB
JlabopaTtopHnas pabota
"[IpoBepka mpasuiia
CJIOKEHUS HaTPsKEHUN
IIPU N1OCJIEOBATEILHOM
COETMHEHUH JIBYX
pe3uctopoB”
JlaGopaTtopHnas pabota
"[IpoBepka mpaBuiia ass
CHJIBI TOKa TIPH
napajuieIbHOM
COEMHEHUH PE3UCTOPOB"
Pemenue 3anay Ha
npuMeHeHue 3akona Oma
U1 pa3IMyHOTO
COETUHEHHUSI
MIPOBOTHUKOB

Pa6ota u mourHOCTH
AJEKTPUYECKOTO TOKA.
3akoH [[>xoyns-Jlenna
JlaboparopHas pabota
"Onpenenenue pabOThI U
MOIIIHOCTH
AJIEKTPUYECKOTO TOKA"
DNEeKTPUYECKUE LIETIH U
MoTpeOuTe TN
JJIEKTPUYECKON JHEPIUU B
owITy. KopoTkoe
3aMbIKaHUE

IToaroroBka x
KOHTPOJIBHOM paboTe 1o



55

56

57

58

59

60

Teme "DJIEeKTpUUECKUe
3apsabl. 3apsHKEHHBIE
Tena U ux
B3aUMO/JICHCTBUA.
[TocTostHHBIM
AIEKTPUUECKUH TOK"
KonTponbhas pabota no
TeMe "DIeKTpUYECKUe
3apsiabl. 3apsHKeHHbIE
Tena u ux
B3aMMOJICHCTBHSI.
ITocTostHHBIM
AJIEKTPUUECKUN TOK"
[TocTostHHBIE MArHUTHI,
UX B3aUMOJICHCTBUE
Ypok-uccienoBanue
"N3ydenue noneu
TTOCTOSIHHBIX MarHUTOB"
MarnuTHoOe€ nose.

Maruurt=oe mojie 3eMiIu u

€ro 3HaUYeHHE JJIs JKU3HU
Ha 3emie

OneIT Dpcrena.
MaramuTHoOe€ II0JIe
AJIEKTPUYECKOTO TOKa
MaramuTHoOE€ II0JIe
KaTyIIKH ¢ TOKOM
[IpumeneHune
3JIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabora "U3ydyeHue
JNEUCTBUS MarHUTHOT'O

0.5



61

62

63

64

65

66

TOJIsL HA TIPOBOJIHUK C
TOKOM"
DeKTpOoABUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonb3zoBanue
AIEKTPOJIBUTATENICH B
TEXHUYECKUX
YCTPOMCTBAX U HA
TpaHCIOpTE.
JlaboparopHas pabota
"KonctpyupoBanue u
n3ydeHne padoThl
3JIEKTPOABUTATEIIS "
OmnsiTel @apanes. 3aKoH
AIEKTPOMAarHUTHOU
nHaykuuu. [Ipasuio
Jlenna
DneKTporeHepaTop.
Crioco0sI nmostydeHus
AIEKTPUUECKON IHEPTUH.
DJEeKTPOCTaHIINK Ha
BO300HOBJISIEMBIX
MCTOYHUKAX SHEPTUU
[ToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "DIIeKTpUUECKHEe U
MAarHUTHbBIC SIBJICHUS"
Konrpomnbnas padora mo
TeMme "DJIEeKTPUUECKUE U
MAarHUTHBIC SBJICHUS"
PesepBHbIit ypok. PaGoTa
C TEKCTaMU T10 TeMe



67

68

"TemnoBele ABICHUA"
PesepsHslii ypok. Pabora
C TEKCTaMU IO TEME
"ITocTOSAHHBIN
AJIEKTPUUECKUN TOK"
PezepsHslii ypok. Pabora
C TEKCTaMU IO TEME
"MarauTHele sBiIeHHs"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME
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9 KJIACC
Ne n/mm

Bcero

Tema ypoka

Mexannueckoe
JBHKCHHE.

KoauuyecTBo yacoB

KonTpoabubie IIpakTuyecku
padoTbI e padoThbl

MaTCpI/IaJ'ILHa}I TOYKa

Cucrema orcyera.
OTHOCUTENBHOCTh
MEXaHUYECKOTO
JBUKCHUSA
PaBHOMepHOE
IIPSAMOJIMHEMHOE
JBUKEHHE
HepasHomepHoOE
MIPSMOJIMHENHOE

JABHOKCHHC. CpCIlH}ISI n
MI'HOBCHHAs CKOPOCTbH

IIpssMonuHenHOE
PaBHOYCKOPEHHOE

JIBHKEHUE. Y CKOPEHUE

CxopocThb
IIPSAAMOJIMHEWHOTO
PaBHOYCKOPEHHOTO
nskeHus. ['papux
CKOPOCTH

JlaGoparopHas pabota 1
"OnpeneneHue yCKOPEHUst

Tena npu
PaBHOYCKOPEHHOM

DJIEKTPOHHBIE
uuppoBbIe
o0pa3oBaTte/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18
19
20

JBUKEHUU 110 HAKJIOHHOU
IJI0CKOCTH"

CBobOoHOE TIaZIeHHE Tel.
Omnprtel [Nanunes
PaBHOMeEpHOE ABMKEHUE
1o okpyxHoctu. [lepuon
Y 4acTOTa 0OpaIIeHus.
JInneliHas u yrinosas
CKOPOCTH
[HenTpocTpeMurensHoe
YCKOpEHUE

IIepBsiit 3ak0oH HproToHa.
Bexkrtop cumnbr

Bropoii 3akoH HeroTOHA.
PaBHOpelicTBYIOIIIAs cria
Tpernii 3axkoH HproTOHA.
Cynepno3unus cui
Pemenue 3anay Ha
MIPUMEHEHNE 3aKOHOB
Herotona

Cuna ynipyroctu. 3akoH
I'yka

Pemenne 3amau o reme
«Cwuina ynpyroctu»
JlaGopaTtopHnas pabota
«Onpenenenue
KECTKOCTHU MPYKUHBD)
Cuna tpeHust

Pemenne 3amau o reme
«Cwuina TpeHus»
JlaGopaTtopHnas pabota
"Onpenenenue



21

22

23

24

25

26

27

28

koa(durmenTa TpeHus
CKOJIBXeHUs"

Pemenue 3anay no Teme
"3akonbl HetoTona. Cuina
ynpyroctu. Cuna tpeHus"
Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHUSI.
YckopeHnue cBOOOHOTO
MaJeHUs
VYpoxk-koH(pepeHus

" JIBUKEHUE TEJT BOKPYT
TPaBUTAIMOHHOTO IIEHTPA
(ConneuHas cucrema).
lamaxkTuku"

Pemenue 3anay no Teme
"Cuta TSKECTU U 3aKOH
BCEMHUPHOTIO TATOTEHUS"
IlepBas kocMuueckas
ckopocTh. HeBecomocTh 1
Meperpy3Kku

PaBHOBecue
MaTepUaIbHON TOUKH.
AGcomoTHO TBEPIOE
teo. PaBHoBecue
TBEPJIOTO TENA C
3aKpEIIEHHOW OCBIO
BpallleHus

MowmeHnT cuinsl. LlenTp
TSKECTH

Pemenue 3amau no reme
"MomeHnT cunbl. Llentp
TsoKecTH"



29

30

31

32

33

34

35

36

37

IToaroroBka x
KOHTPOJIBHOM paboTe 1o
TeMe "MexaHndecKoe
JBHIKCHHE.
Bs3aumozeiictBue Ten"
Konrponbnas padora mo
TeMe "MexaHndecKoe
JBHIKCHHE.
BsaumogeiictBue Ten"
Nmnynsc Tenma. UMmynse
CUJTBL. 3aKOH COXPAHCHUS
UMITyJIbca. YTIPYroe u
HEynpyroe
B3aHUMOJCHUCTBIE
Pemienue 3agay mo reMe
"3aKoH cOXpaHEHUsI
uMnysabca"
VYpoxk-koH(pepeHus
"PeakTUBHOE OBUKECHUE B
IIPUPOJIE U TEXHUKE"
Mexanudeckas pabota u
MOIIIHOCTb

PaboTa cHIIBI TSOKECTH,
CWJIBI YIIPYTOCTH U CHJIBI
TpEHUs

JlaboparopHas pabota
«Omnpenenenue pabOTHI
CWJIBI TPEHUS TIPU
PaBHOMEPHOM JIBH)KCHHH
TeJla 1O TOPU30HTAIBLHOU
MTOBEPXHOCTH»

CBs13b SHEprUU U paboTHI.



38

39

40

41

42

43

44

45

46

47

[ToTenuuanpHas SHEPTUs
Kunernueckas sneprus.
Teopema 0 KHHETHYECKOM
JHEPTUU

3aKOH COXpaHEeHUS
JHEPTUHU B MEXaHUKE
JlabopaTtopHnas pabota
«HM3yuenne 3akoHa
COXPaHEHUS YHEPTUI
KonebatenbHoe
IBUKEHHE U €T0
XapaKTePUCTHKHU
3aryxaromue KoneOaHusl.
BeiHyX1€HHBIE
Kosnebanus. Pezonanc
MaremaTuyeckui u
MPYKUHHBIA MasiTHUKU
Ypoxk-uccienoBanue
«3aBUCUMOCTD MIEpPHOA
KoJIeOaHUH OT KeCTKOCTH
MPYKUHBI U MAacChl TPy3a»
[IpeBpatienue sHepruu
MIPU MEXaHUYECKHUX
KOJICOAHUSIX
JlaGopaTtopHnas pabota
«OmnpeneneHue 4acToThl U
nepuoza Kojnebanui
MPYKUHHOTO MasiTHIKA)
JlaGopaTtopHnasi pabota
«IIpoBepka
HE3aBHCHMOCTH MEepHOJa
KosebaHuil Tpysa,



48

49

50

51

52

53

54

55

MOJBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»
MexaHW4YeCKHUE BOJIHEI.
CBoliCTBa MEXaHUYCCKUX
BoJH. [IpogonbHbIE 1
MOTIEPEYHBIE BOJIHBI
Ypok-koH(pepeHus
"MexaHU4eCKUe BOJIHEI B
TBEPJIOM TEJIE.
CelicMuyecKre BOJTHEL"
3Byk. PactipocTpanenue u
OTpakK€HUE 3ByKa
Ypok-uccnenoBanue
"HaOmronenue
3aBHCHMOCTH BBICOTEI
3ByKa OT 4YacTOTHI"
I'poMKOCTB 3BYKa 1
BBICOTA TOHA.
AKYCTHYECKUH PE30HAHC
VYpoxk-koH(pepeHus
"V1bTpa3Byk u
MHOPA3BYK B IPUPOE U
TexXHHuKe"

IloaroroBka k
KOHTPOJIbHOW paboTe 1o
Teme "3aKOoHBI
COXpaHEHHUS.
Mexanudeckue
KoJieOaHMs 1 BOJHBI"
Konrponbnas padora mo
TeMe "3aKOHBI
COXpaHEHUSI.



56

57

58

59

60

61

62

Mexanndeckue
KoJieOaHMs U BOJIHEI"
DNEeKTPOMArHUTHOE TTOJIE.
DNEeKTpOMarHUTHbIE
BOJIHBI

CBolicTBa
AJICKTPOMArHUTHBIX BOJIH
VYpoxk-koH(pepeHus
"[Ikana
3JEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanne
AJIEKTPOMATrHUTHBIX BOJIH
I COTOBOM cBsI3H"
Ypoxk-uccienoBanue
"N3y4yeHue cBOMCTB
AJIEKTPOMATrHUTHBIX BOJIH
C MMOMOIILI0 MOOHIIEHOTO
tenedona"

Pemienne 3agau Ha
OTIpe/IeIICHUE YaCTOThI U
JUTAHBI
3JIEKTPOMATrHUTHOMN
BOJIHBI
DneKTpoMarHuTHas
npupoja ceera. CKOpocTh
cBeTa. BonHoBBIS
CBOICTBA CBETa
HcrouHuku cBeTa.
[IpsmonuneitHoe
pacrpocTpaHeHHe CBeTa.
3atmenns CojHIA B
Jlynsl



63

64

65

66

67

68

69
70

3aKOH OTpaKCHHsI CBETA.
3epkaina. Pemenue 3a1au
Ha MPUMEHEHHNE 3aKOHa
OTpakeHHUS CBETa
[Ipenomiienue cBeTa.
3aKoH TPETOMIICHUS
cBeTa

[TonHOE BHYTpEeHHEE
OTpa)keHHE CBETa.
Hcnonb3oBanue nogHOro
BHYTPEHHETO OTPaKeHUS
B ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue
3aBHCHUMOCTH yTJia
MIPEJIOMIICHHUS] CBETOBOTO
Jy4a OT yIJia NMajieHusl Ha
rpaHuie "Bo3ayx-
crexso""
VYpoxk-koH(pepeHus
"Mcnonb30BaHuE MOJTHOTO
BHYTPEHHETO OTPaKCHUS:
CBETOBO/IBI,
OIITUKOBOJIOKOHHAS
CBsI3b"

JIunzel. OnTuyeckas cuia
JIUH3BI

ITocTpoenune
M300paxXeHH B TMH3aX
JlaboparopHas pabota
"Onpenenenue
(hOKYCHOTO PACCTOSIHUS U



71

72

73

74

75

76

77

78

ONTUYECKON CHIIBI
coOuparorien TUH3bI"
Ypok-koH(pepeH1us
"OnTuyeckue JIMH30BbIC
puoOopsI"

I'ma3 kak onruueckas
cucrema. 3peHue
VYpoxk-koH(pepeHus
"MedexTsl 3penns. Kak
COXPaHUTh 3peHue"

Pasnoxenue Oennoro cseta

B criekTp. OmnbIThI
Herotona. Cnoxenue
CTHIEKTPATBHBIX I[BETOB.
Jlucniepcus cBeTa
JlaboparopHas padoTa
"OnBITHI O PA3IOKEHUIO
0eJI0r0 CBEeTa B CIIEKTpP H
BOCHPUATHIO 1IBETA
MIPEIMETOB TIPU UX
HaOII0/IEHUH Yepe3
I[BETOBbIE (DMITBTPHI"
YpoK-npakTUKyM
"BonHoBBIE CBOMCTBA
CBETAa: IUCIIEPCHUS,
uHTEpEepeHIHS U
mudpakmms”

OmnsiTel Pesepdopna u
TUTaHeTapHasi MOJAEIb
aToMa

[Toctynatel bopa.
Mogens aroma bopa



79

80

81

82

&3

84

85

86

87

88

89
90

Ucnyckanue u
IIOTJIOIICHHE CBETA
atromoM. KBaHTEI.
JInnenyaTele CIEKTPBI
YpoK-npakTUKyM
"HaGmroienue criekTpoB
HCITyCKaHus"
PagnoakTUBHOCTE U €€
BUJIBI

CrtpoeHue aTOMHOTO
sapa. Hykionnas Mojens
PannoakTuBHBIC
npeBpaieHus. 3o0tombl
Pemenue 3amad mo teme:
"PanmoakTUBHEIE
npeBpauieHus "

[Tepuon nmonypacmnana
VYpoxk-koH(pepeHus
"PanmoakTUBHEIE
U3IIy4CHUS B TIPUPOJIE,
MEIHIINHE, TEXHUKE"

S nepHblie peakuuu.
3aKOHBI COXPaHEHUs
3apsI0BOTO U MaCCOBOTO
quces

DHeprus CBA3U aTOMHBIX
sinep. CBsi3b Macchl U
SHEPTUu

Pemenne 3aga4d mo teme
"SAnepubie peakun"
Peaknum cuaTE3a M
JEJICHUSI SIIEP.



91

92

93

94

95

96

VcTouHuku sHEpruu
ConHua u 3BE31
Ypok-koH(pepeH1us

"SI nepHast SHEpreTUKa.
HeicTBus
PaIMOAKTUBHBIX
U3ITyYeHUI Ha KUBbIE
OopraHu3mbl"

IToaroroBka x
KOHTPOJIBHOM paboTe 1o
Teme "DIEeKTPOMAarHUTHOE
nosie. DJIEKTPOMarHUTHBIE
BOJIHBI. KBaHTOBBIE
siBJIeHUS"

KonTponbhas pabota no
TeMe "DIeKTPOMarHuTHOE
nose. JIeKTPOMarHuTHbIE
BOJIHBI. KBaHTOBEIE
siBJICHUS"

[ToBTOpEHME, 006001IEHNE.
JlaGopaTopHbie paboThI
o Kypcy
"Bzaumoneiicteue ten"
[ToBTOpEHME, 006001IEHNE.
Pemenne pacueTHbIX U
KaueCTBEHHBIX 3a]1a4 110
teme "TemnoBsie
npoiiecch”

[ToBTOpEHME, 0000IICHHE.
Pemenne pacdeTHbIX U
KaueCTBEHHBIX 3aJa4 o
teme "KIIJI TernoBbix



97

98

99

100

101

102

nBurareneit"

[ToBTOpEHME, 006001IEHNE.

Pemenne pacueTHbIX U
KaueCTBEHHBIX 3a]1a4 110
teme "KIIJ]
3EKTPOYCTaHOBOK"

[ToBTOpEHME, 0000IICHHE.

JlaGopaTopHbie pabOThI
1o Kypcy "CBeToBbIe
siBJIeHUS"

[ToBTOpEHME, 0000IICHHE.

Pabora ¢ Tekcramu o
TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

[ToBTOpEHME, 0000IICHHE.

Pabora ¢ Texcramu o
Teme "Konebauus u
BOJTHBI"

[ToBTOpEHME, 0000IICHHE.

Pabora ¢ Texcramu o
TeMme "CBETOBEIE
sBiieHus"

[ToBTOpEHME, 0000IICHHE.

Pabora ¢ Tekcramu o
TeMme "KBanToBas u
saaepHas Gpusuka"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA
l» du3uka, 7 kmacc/ Iepeimkuna A.B., O0mecTBo ¢ orpaHHYeHHON
OTBETCTBEHHOCTHIO «M31aTE€NBCTBO «DK3aMEH

» Gusuka, 8 knacc/ Ileppimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «J[PODAY; AKinonepHoe 00I1eCTBO
«3narensctBo «IIpocBemieHue

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O6mecTBo ¢

OTPaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpPHOE

obmectBo «M3aarenbcTBo «lIpocBenienney|

METOAUYECKHUE MATEPHUAJIbI UISA YYUTEJISA

7 KITACC

1.PaGoyas nporpamma.

2. IIporpaMmMbl OCHOBHOTO 00111€TO 00pa3oBanus. Pusuka. 7 — 9
knaccel (aBTopsl:A.B.I1epsimikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenxo. —

M.: BAKO, 2014, B COOTBETCTBUHU C BBIOPAHHBIM YUCOHUKOM:

4. Ilepoiikun A.B. ®usuka. 7 kinacc. YueOHUK J1st

o011eo0pa3oBarenbHbIX yupexaenuii . M.:Jpoda. 2011



5. Jlykamuk B.M. CO0opHUK BOTIPOCOB | 3aj1a4 110 ¢usuke. 7-9 k1. — M.
ITpocsemenne, 2010. —192c.

8 KIIACC

1. Pabouast nporpamMmma. @usnka. 7 — 9kimaccel: yueOHO-METOUNYECKOTO
nocobus /coct.TuxonosaE.H. — 2-e uzn.,crepeotun. —M.: JIpoda,2013.
—398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111€TO0 00pazoBanusi. Puzuka. 7 — 9
kiaccol (aBTopel:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas mporpamma no ¢usuke. 7 kimace/ Cocrt. T.H. Cepruenxo. —

M.: BAKO, 2014, B COOTBETCTBUHU C

BBHIOPAHHBIM YUEOHUKOM:

4. ITeppimkun A.B. ®@usuka. 7 kiacc. Y4eOHUK 11
o011eo0pa3oBarenbHbIX yupexaenuit . M.:Jpoda. 2011

5. Jlykamuk B.1. C6opHUK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 ki. — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHbBIC U
KOHTPOJbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®wusuka. 7 knacc. JlabopaTtopHbie pabOTHI.
Kontponesnelie 3ananus. —Caparos:JInuein, 2014.

8. «KoHnTposbHO-u3MeputTenbubie Matepuaibl. dusnka. 7 kinacc/CocT.



H.WN. 3opun. — 2-e uza.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToaudeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8ki 2017 M. dpoda

11.H.B. ®unonosuu Metonuueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CaMocTOsITENIbHBIE U KOHTPOJIbHBIE
paboTtsI-8 kiacc 2017 M. Ipoda

13.B.B. lllaxmatosa ,O.P. [lledpep Juarnoctuueckue paboThI -8 Kiacc
2016 M. JIpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopark Bonpocos u

3aga4d 2015 M. [Ipoda

9 KJIACC

1. Pabouast nporpamMmma. @usnka. 7 — 9kimaccel: yueOHO-METOUYECKOTO
nocobus /coct.TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: JIpoda,2013.
—398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9
kiaccsl (aBTopel:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas mporpamma no ¢usuke. 7 kimace/ Cocrt. T.H. Cepruenxo. —
M.: BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:

4. Ilepprukun A.B. ®uzuka. 7 knacc. YueOHUK 1S



ob1eoOpa3oBareNbHBIX yupexaenuii . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOonpocoB U 3a7a4 1o ¢pusuke. 7-9 k. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE U
KOHTpOJIbHBIE pa0oThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 7 knacc. JlaboparopHbie paOOThI.
KonTponsnubie 3aganus. —Caparos:Jluueit, 2014.

8. «KoHTposbHO-u3MeputenbHbie Matepuanbl. Pusnka. 7 kinacc/Cocr.
H.U. 3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToaudeckoe nocooue/ A.E.

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

KoHTponbHbIE U camocTosTeIbHBIE pa0O0THI TIO (pu3MKe. 9 Kacc: K
yueOHuKy A.B. Ileppiukuna, E.M. I'yTHuk «®usnka 9 kmace» / O.H.
['pomueBa. — M.: U3naTenbcTBO «OK3aMen», 2014.

Tectel o pusuke. 9 knacc: k yueOHuky A.B. [lepoimkuna, E.M.
['ytHuk «Dusuka

9 knacce» / O.W. I'pomueBa. — M.: M3naTenscTtBo «OK3amen», 2010,
dusuka. 9 kiacc. TemMaTuueckue TECTOBBIE 3aJaHUs JUISI IOJATOTOBKH K
I'"A. / aBT.- coct.: M.B. boiinenko, O.H. Mupomikuna. — SIpocnaniib:

000 «Akanemus pasButus», 2014.



HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

7 KIIACC

. bubnuoreka — Bc€ no npeamery «dusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum nocryna: http://fizika-
class.narod.ru

3. Enunas xomtekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. —

Pexum noctyna: http://school- collection.edu.ru

4. lutepecHble MaTepualbl K ypokaM (PU3UKH 110 TEMaM; TECTHI 110
TeMaM; HarJIsiIHbIe Toco0us K ypokam. — Pexxum noctyma: http://class-
fizika.narod.ru

5. Hudpossie oOpa3zoBareibHbIe pecypchl. — Pexxum pocrymna:
http://www.openclass.ru

6. DIeKTpOHHBIE YYeOHUKH 10 Pu3uke. — Pexxum gocryna:
http://www.fizika.ru

8 KIIACC

1. bubnuoteka — Bc€ mo npeamety «du3nka». — Pexxum nocrtyma:
http://www.proshkolu.ru

2. BuaeoonsIThl Ha ypokax. — Pexxum gocryna: http://fizika-



class.narod.ru

3. Ennnas komtekuus nupoBbIX 00pa30BaTENbHBIX PECYPCOB. —

Pexxum noctyna: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaM (PU3UKK IO TEMaM; TECTHI 110
TeMaM; HarjsiiHbIe TocoOus K ypokaM. — Pexxum noctyna: http://class-

fizika.narod.ru

5. udpossie oOpa3zoBateibHbIe pecypchl. — Pexxum pocrymna:

http://www.openclass.ru

6. DIeKTpoHHBIE YUeOHHUKH 110 Pusnke. — Pexxum gocryna:

http://www.fizika.ru

9 KITIACC



1. BuneoonsIThl Ha ypokax. — Pexxum mocryna: http://fizika-

class.narod.ru

2. Enunas xosekuus udpoBbIX 00pa30BaTeIbHBIX PECYPCOB. —

Pexxum nocryma: http://school- collection.edu.ru

3. MaTepecHbie MaTepHalsl K ypokaM (PU3UKHM IO TEMaM; TECTHI 110
TeMaM; HarjsiiHbIe Toco0us K ypokam. — Pexxum noctyna: http://class-

fizika.narod.ru

4. Illudposbie oOpazoBaTeIbHbIE pecypcehl. — Pexxum qoctymna:

http://www.openclass.ru

5. DnexkTpoHHbIe YUeOHUKH 10 (pusuke. — Pexxum gocryna:

http://www.fizika.ru

6.ductanmmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpHITHII
kiacc. CeTeBoe 00pa3zoBaTeNbHOE COOOIECTBO.

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

7. Enunas komtekius 1udpoBbeIX 00pa30BaTEIbHBIX PECYPCOB.



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

8. ®enepanbHbIid HEHTP UHPOPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

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

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

10. I'azeta «1 ceHTs10ps» MaTepuaibl Mo (GuU3uKe.

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

11. Aanmanuu pusznueckux o0bekToB. http://physics.nad.ru/

12. Kupas puzuka: odyuaromias mporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






