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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 000, a Takke c¢ yuérom ¢enepalibHOM paboueil MporpamMMmsl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Duznkay.

Copepxanue mnporpaMMbl N0 (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIIMXCS U OPraHHU3alUI0 M3y4YEHUs
¢u3MKu Ha JeATEeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4uThIBAIOTCA
BO3MOXKHOCTU y4ueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM o0y4yeHus, a
TaK)K€ MEXIPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha
yYpOBHE OCHOBHOT'O O0IIEr0 00pa30BaHMUs.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojaMm oOydeHHs (IO KiaccaM), Mpejiaraer IPUMEPHYIO
MOCJIEIOBATEIbHOCTh HW3Y4YEHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUA
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

[Iporpamma mo ¢uszuke paspaboTaHa C ENbIO OKa3aHHUS METOIMYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEMETY.

duzrka SBISETCS CHCTEMOOOPA3YyIOIIMM Uil  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEJAMETOB, TIOCKOJIbKY (U3UUYECKHUE 3aKOHBI JIe)KAaT B OCHOBE
IIPOILIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OHOJOTHEH, acTpOHOMHUEH U
¢usznueckoit reorpadueif, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, TPEJOCTaBIsAeT Hauboliee SICHbIE 00pa3lbl MNPUMEHEHHUS HAYYHOIO
METO/1a MMO3HAaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
00pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTU U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenne ¢usuku Ha ©6a30BOM ypOBHE IMpEAIoJiaraeT OBJaJIeHue
CJIEIYIOIIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYYHYO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHHUS;

e OLICHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;

e UHTEpPHPETHPOBAaTH  JAHHbIE M  MCIOJb30BATh  HAY4YHBIE
JI0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJOB.

enmn w3ydenuss QU3NKU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenmuu npenoaaBaHuss yuyeOHoro mnpeamera «@Pusnka» B



oOpa3oBaTeibHbIX oOpranuzauusax Pocculickoii ®enepauuu, pearu3yromInX
OCHOBHBbIE 0011€00pa30BaTEIbHbIE MPOrPAMMBbI, YTBEPKIAEHHON peleHueM
Komnerun MunucrepctBa npocemienus Poccuiickoit denepanuu (mpoTOKOI
ot 3 nexabps 2019 r. Ne [TK4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHE WHTEpeca W CTPEMJICHUS OOYYaroIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJE TIO3HAHUS W
(GbopMHpOBaHUE HCCIICIOBATEIBLCKOTO OTHOIICHHS K OKPYXKAIOIIHM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTraTa WU3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (QyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TIPEJICTABIICHUN O POJIU (HU3UKU IS PA3BUTHS JIPYTUX
€CTCCTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTHI;

pa3BUTHE TPEJACTABICHUHA O BO3MOXHBIX cdepax  Oymyiei
npo(eCCHOHATBHON JASATEIPHOCTH, CBI3aHHON ¢ (DM3UKOM, IMOATOTOBKA
K JaJbHEHIIeMy 0Oy4YCHHIO B ’TOM HaIpaBJICHUH.

I[OCTPI)K@HI/IG ATUX IENIeH IMporpaMmel I10 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTO
O6I.IIGFO 06pa30BaHI/ISI oOecrneunBaeTCs PCIICHUEM CIICAYIOIHUX 3adaY.

npuoOpeTeHne 3HaHWKA O JWCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKUX, TCTUIOBBIX, JCKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN ONMUCHIBATh U OOBSICHATH (PU3HUECKUE SIBICHUS
C WCTIOJIb30BAaHHUEM ITOJTyYEHHBIX 3HAHUH;

OCBOGHHE METOJZIOB pENICHHUS TPOCTCUINUX pacdYEéTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IgecKux MOJIETIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HaOMIOAaTh NPUPOJHBIC SBICHUS W BBITOIHATH
OTIBITHI, TAOOpaTOPHBIE PabOTHI U AKCIIEPUMEHTATBHBIC UCCIEIOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHME TpUEMOB paboTel ¢  uHpopMmanuend  (PuU3NIECKOTO
colepKaHus, BKItoYas WH(DOpPMAIMIO O COBPEMEHHBIX JOCTHMIKEHHUSIX
bu3HuKYN, aHATA3 ¥ KPUTHYECKOE OIICHUBaHUE WH(OpMaIny;
3HAKOMCTBO €O chepamu  mpodeccHOHATBHOM  JCSATEIHHOCTH,
CBS3aHHBIMH C (U3HKOW, W COBPEMEHHBIMH TEXHOJOTHSMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUAX (HU3UICCKON HAYKH.



Ha u3ydenue ¢usuku (6a30BbIil ypOBEeHb) Ha YPOBHE OCHOBHOI'O OOILIETr0O
oOpazoBaHus oTBOAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kmacce — 68 dacoB (2 waca B Henmemo), B 9 kmacce — 102 gaca (3 4Jaca B
HEJICITIO).

[Ipennaraemslii B mporpaMmMe o (pu3HKe NepeueHb JabopaTOpHBIX padoT
U OIBITOB HOCUT PEKOMEHIATENbHBbIA XapakTep, YUHMTENb JeJlaeT BBIOOP
MpOBeIeHUs J1a0OPATOPHBIX PAadOT M OMBITOB C YYETOM HWHIUBUIYATIBHBIX
ocoOeHHOCTe  00ydyaroumxcsi, CIHUCKa 3KCHEPUMEHTAJIbHBIX  3aJaHHM,
npejaraéMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOI'O SK3aMeHa Mo (U3HKeE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoze. fAsieHus npupoasl. PU3NYECKUE SABICHUS:
MEXaHUYECKUE, TEIUIOBBIC, IIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

O®uznyeckue BeauuuHbl. M3Mepenue pusnueckux BenuuuH. Ouznveckue
npubopsl. [lorpenmHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak ¢wusuka u Japyrue €CTECTBEHHbIE HAYKH H3Yy4YalOT MPUPOY.
EctecTBeHHOHAyYHBI METO/ TO3HAHMS: HAOJIOJCHUE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBM)KEHUE THUIIOTE3, DJKCHOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHre HaOmogaeMoro siBineHus. Onucanue (QU3NUECKUX SBJICHUN C
IIOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. ®usnueckue NMpuOOPHI U MPOIeaypa MPSMbBIX U3MEPEHUN aHATIOTOBBIM
U 1T (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTETHLHOTO MpUdopa.
2. H3MepeHue paccTOSTHUM.
3. M3MmepeHne o0bEMa XUJIKOCTH M TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHne temmepaTypsl PU MOMOIIU XUJIKOCTHOI'O TEPMOMETpPA U
JaTYMKa TEMIEPATypPhl.

6. lIpoBenenue nccnenoBaHus 10 MPOBEPKE TMIIOTE3BI: AATBHOCTH ITOJIETA
HIapvka, MYyIMIEHHOTO TOPHU30HTAIBHO, TE€M Ooiblie, 4YeM OoJbiie
BBICOTA ITYCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

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

JIBrkeHne dactul BeumlecTBa. CBSi3b CKOPOCTH JBUKEHHUS YACTHI[ C
TeMIieparypoii. bpoyHoBckoe nmxenue, nuddysus. BzanMoaerictBue 4acTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSA BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH H
TBEPIBIX (KPUCTAIIMYECKUX) Tesl. B3auMOCBsI3b MEXK]ly CBOMCTBAMHU BEILIECTB B



pPa3HBIX arperaTHbIX COCTOSIHUSX M HUX aTOMHOMOJIEKYJSPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOJBI.

emoncmpayuu.

1. HabGmonenune OpoyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBICHUH, OOBSACHSIOUIUXCS  MPUTSHKEHUEM  HWIIH

OTTAJIKUBAHUEM YACTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka pamaMeTpa aroMa METOJAOM PsAJoB (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBH)XeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBH)KCHHE.
Ckopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIKCHHUH. PacdéT mytu u
BPEMCHH JIBHIKCHUS.

SABnenve uHepuMH. 3aKOH MHEPHUH. B3amMojelcTBHe Tell Kak MpUYMHA
U3MEHEHNs CKOPOCTH JABWKEHHUs Ted. Macca Kak Mepa WHEpPTHOCTH Telna.
[TnoTHOCTH BemiecTBa. CBA3b IUVIOTHOCTU C KOJIUYECTBOM MOJIEKYJI B €IUHHUIIC
00BéMa BelecTna.

Cuita Kak XapakTepHCTHKA B3auMoiecTBUs Tesl. Cuia ynpyrocTH U 3aKOH
I'yka. 3mepenue cuiibl ¢ MOMOUIBIO AMHAMOMETpA. SIBJIEHNE TATOTEHHS U CHUJIa
TsokecTd. Cuia TSKECTH Ha JApyrux IulaHetax. Bec Tena. HeBecomocTsb.
Ciio)xeHue cwuil, HallpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOnEWCTBYIOIIAs CuIl.
Cuna tpenus. TpeHue CKOJBKEHUS W TPEHHUE TOKOsA. TpeHue B NMpUpPOJE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tena.
N3mepenune ckopocTu MPSIMOJIUHEUHOTO IBUXKEHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHUE Macc Mo B3aUMOJICUCTBUIO TEII.
CrnoxeHue cuil, HallpaBJICHHbBIX 10 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHMS (IIapuka B
KHUJIKOCTH, MOJIEJIH JICKTPUIECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmnpeneneHre cpelHE CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa 1o
HAKJIOHHOU IIOCKOCTH.

1
2
3
4. Habmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6



Ornpenenenue MIOTHOCTH TBEPAOTO TEIA.

4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKEHUS (aedopmaiim)
MPYKUHBI OT MPUIIOKEHHOM CHIIBI.

5. OmnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIbI TPEHHS! CKOJIbKEHUS
OT BE€cCa TeJa U XapaKTepa COMPUKACAIOIINXCA NOBEPXHOCTEMN.

Paspnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTell U ra3oB.

JaBnenue. CriocoObl YMEHBIIIECHUS W yBeJIWYeHUs JaBiieHus. JlaBieHue
raza. 3aBUCHMOCTh JIaBJICHMS Ta3za oOT 00bEma, Temmepatypol. llepemaua
JABJICHUS TBEPABIMU TEIaMM, >KUAKOCTSIMU U TrazamMu. 3akoH Ilackauns.
[THeBMaTHueckue MallMHBI. 3aBUCUMOCTh JIABJICHUSI KUIKOCTU OT TIYOUHBI.
I'mapocratnueckuit mapanokc. CooOmiaroniuecs cocyasl. [ uapaBiandeckue
MEXaHHU3MBL.

Atmocdepa 3emun u atmocdepHoe aaBiaeHue. [[puunHbI CylecTBOBaHUS
BO3yITHOM 06oyouku 3emuin. OnbiT Toppuuemu. U3mepenue atmocdepHOTo
JaBJIEHUsI. 3aBUCUMOCTh aTMOC()EpHOro AaBJICHUS OT BBICOTHI HAaJl YPOBHEM
mopsi. [Tpubops! 1 usmepenust atMochepHOTO JaBJICHUS.

JlelicTBME€ JKMJAKOCTM W Tra3a Ha TMOTPY>KEHHOE B HHUX TeJo.
BeiTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. IlnaBanue Ten.
BosnyxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYpHI.

Ilepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmaromyecst COCYIbl.

['mppasnnyueckuit mpecc.

[IposiBneHue necTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCHMOCTh BBITAJIKHBAOIICH CHUIIBI OT 00BhEMaA MOTPYKEHHOM YacTH

TeJla U IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BHITECHEHHOW KUJKOCTH.

8. YcimoBue TIUIaBaHUsA TeJ: IUIaBaHUWE WJIM TIOTPYKEHHE Tell B
3aBUCUMOCTH OT COOTHOIIICHUS MIIOTHOCTEM Teja U KUJIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. MccrmenoBanme 3aBHCMMOCTH Beca Tela B BoJe OT 00bEMa
MOTPY>KEHHOH B KMJIKOCTh YaCcTH Tea.

2. OmpeneneHue BBITAJIKUBAIONICH CHJIbI, JICHCTBYIOIEH Ha TeJo,
IIOI'PYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBHCHMOCTH BBITAJIKHBAIOIIEH CHUJIbI, JICMCTBYIOIIEH Ha
TEJIO B JKHJKOCTH, OT MacCCHI TEJa.

o Uk~ w N
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4. OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKHABAIOLIEH CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B JKUIAKOCTH, OT OOBEMA MOTrPYKEHHOU B
XKHUJKOCTh YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIA KOHCTPYUPOBAaHUE JIOAKA U
OIIpeIeNIEHUE €€ TPy30M0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTh. DHEpPrusi.

Mexanudeckast padota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuwno» MexaHuku. KIIJ[ mnpocteix wmexaHuzMoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckas M TOTEHUUAJbHAs DHEPTHS.
[IpeBpaieHne OOHOTO BHJIA MEXAaHMYECKONM DHHEPrUM B JPyrod. 3akoH
COXpaHEHHMs JHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuvie padbomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBHXKCHHUU

T€JIa [0 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. Hccnenosanue yca0BHUM paBHOBECHUS pblyara.

3. Hsmepenue KII/] HAKIOHHOM MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXpPAHEHUS] MEXaHUYECKOU IHEPIUU.

8 KUIACC

Paznen 6. TenioBbIe SIBJIEHMS.

OCHOBHBIE TOJIOKECHUSI MOJIEKYJISPHO-KHHETHYECKON TEOPUHU CTPOCHUS
BelecTBa. Macca u pa3Mepbl aTOMOB W MOJIEKYJ. OMNbIThI, TOATBEPKIAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJICKYJIAPHOKMHETUUECKOU TEOPHUH.

Mogenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUMA BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KHJIKOCTEH
YU TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJISPHO-KUHETHUYECKON TEOPHHU.
CmaunBaHue U KaMWUISIPHBIC sSIBJICHUA. TemIoBoe paciupeHue U cxKaTue.

Temnepatypa. CBsi3b TEMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
gactull. BHyTpeHHss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH SHEpPIUU:
Teionepeaaya u coBepiiecHue  PaboTHI. Buger  tennonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KomnuaectBo TemioThl. Y neabHAs TEIIOEMKOCTh BellecTBa. TemioooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. I[lnaBneHue w



OTBEPIECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IIJIABICHUS.
[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurareneid KIIJ temnoBoro aBuraress.
TennoBele IBUTATENN U 3aLMTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHHMS U PEBPALIEHNS SHEPTUH B TETUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 0 N oD

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGuroieHre sIBIICHUI CMauMBaHWS M KalTUJUISIPHBIX SIBIICHH.
HaOuroieHre TEII0BOTO pacIupeHuUs TEIL.

N3meHeHWe naBiacHUS raza Mpu U3MEHEHUM 00bEMa M HarpeBaHUU HJTU
OXJTQXKJICHUH.

[TpaBuia u3MepeHUs: TEMIIEPATYPHI.

Bune! reronepenayu.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHU# padOThl BHEITHUMU CUIIAMH.
CpaBHeHUE TEII0EMKOCTEH pa3IuYHbIX BEIIECTB.
HaGmronenue kumeHus.

HaGmronenre mocTostHCTBA TEMIIEPaTyphI NMPH TUIABJICHUH.
Moenn TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OMNBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OMnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbIThl O HAOJIIOICHUIO TETJIOBOTO PACHIUPEHHSI TA30B, KUAKOCTEH U
TBEPABIX TEIN.

Omnpenenenue gaBiIeHUS BO3AyXa B OalNIOHE IITPHUIIA.

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

[IpoBepka ruUMOTE3bl JWHEMHOW 3aBUCHMOCTH JIJIMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUECKOIN TpyOKE OT TeMIEPATypHI.
HaGmronenne wm3MeHEHHs BHYTPEHHEW SHEPIWHM Tella B pe3yjbTaTe
TEIJIoNepe1aun U pabOThl BHEIIHUX CHIL.

UccnenoBanue siBieHUs: TEMJI000OMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropstuei BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW MpH
TEMJI000MEHE C HArPEThIM METAINTUYECKUM LIUITUHIPOM.

10. OnpeneneHne yaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca ucrapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

13. OnpeneneHue yieIbHOM TEIIOTHI MIJIABJICHUS JIbJIA.

Pazngen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

DnekTpusanus Tel. J[Ba poja 3JIeKTpuyYecKuX 3apanoB. BzaumopelictBue
3apspkeHHBIX Tel. 3akoH KymoHa (3aBUCHMOCTh CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nose. Hanpspk€HHOCTH aiiekTpuueckoro mnodid. [Ipunuun
CYNEPHO3UIMU dEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »siaekTpuyeckux 3apsaioB. DJIEMEHTapHBIA  DJIEKTPUUECKUM
3apsa. Crtpoenune atoma. [IpOBOJHMKM W AMANEKTPUKU. 3AKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIOBUS CYHIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
HcTouHMKM TOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUM TOK B KUIKOCTAX U razax.

Onektpuueckass unenb. Cuna TokKa. OJIEKTPUYECKOE  HAIpPSKEHHE.
ComnpoTuBieHUEe TPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnepoBaTenpHOE W IMapajuleIbHOE COEIMHEHUE
IPOBOJIHUKOB.

PaGora m MOIIHOCTH AJNEKTPUYECKOrO TokKa. 3akoH Jlxoyns—JleHma.
DNEeKTpUUECKHUEe IeNMH M TMOTPEOUTETN JIICKTPUUYECKOW DHEPruud B  OBITY.
KopoTtkoe 3ambikanue.

[TocTosiHHbIE MarHuTHL. B3auMonendcTBHE MOCTOSHHBIX MAarHUTOB.
MarnutHoe mnone. MaruutHoe mnoje 3eMiId U €ro 3HaueHue sl JKM3HU Ha
3emuie. OnbIT DpcTena. MarHutHoe noje 3JeKTpudeckoro toka. [IpuMmenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MArHUTHOTO MOJISI HA NPOBOIAHUK C
TOKOM. DNEeKTpOBUTATEIb IIOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apazes. SBieHHe »IEKTpOMarHuTHOM wuHAYKUUU. I[IpaBuio
Jlerma. OnexrtporeHeparop. CrmocoObl TONYYSHHS AIIEKTPUUECKOW SHEPTHH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

1. DIeKTpu3alus Tel.

2. JIBa poja 3JNEKTPUYECKHUX 3apsANOB U B3aUMOJICHCTBUE 3aPSIKEHHBIX

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

25.

Y CTpONCTBO U AEUCTBUE DJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS AIECKTPUUECKUX 3aPSIA0B.

[TpoBOIHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTouHrMKHM TOCTOSHHOTO TOKA.

JIelCcTBYS DIIEKTPUUECKOTO TOKA.

DIIEKTPUUYECKUU TOK B KUIKOCTH.

["a30BbIl pa3psia.

N3Mmepenune cuiibl Toka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHNUsI BOJIbTMETPOM.
PeocTaT u MarazuH conpoOTUBJIECHHUIA.

B3aumopelicTBre MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTHU Pa3eICHUS MTOTOCOB MAarHUTA.
MoienupoBaHuE MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje ToOKa. DIEKTPOMArHuT.

JlelicTBME€ MAarHUTHOIO I0JIS1 HA IIPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeb MOCTOSSHHOTO TOKA.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHOU UHIYKIUU.
OnbiTel Dapajes.

3aBUCUMOCTh HAIpaBJIEHUS] WHIYKIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHMUS.

DIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

1.

o Uk~ w

OnpiThl MO HAONIOACHHUIO DIIEKTPU3AIMU TeNl WHAYKIHEH u TpH
COIIPUKOCHOBEHUH.

HccrnenoBanne IOEUCTBUS B3JIEKTPUYECKOTO MOJISI HA IPOBOAHUKU H
JIUBIICKTPUKHU.

COopka 1 mpoBepKa paboThI ATEKTPUIECKOM IIETH MOCTOSTHHOTO TOKA.
N3mepenue u perynupoBaHHue CUIIbI TOKA.

N3smepenue u perynupoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Y€pPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

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



8. llpoBepka mpaBuiia CIOKEHUS HANPSIKEHUN IPU MOCIEI0BATEIbHOM
COEMHEHNH IBYX PE3UCTOPOB.
9. IIpoBepka mpaBuna i CWIBI TOKa NPU MAPAIIIETBHOM COCIUHEHUHU

PE3UCTOPOB.

10. OmpenenieHne  pabOTHl  AJIEKTPUYECKOTO  TOKA, HMIYIIETO0 Yepes
pe3UCTOp.

11. OnpeneneHde MOIIHOCTA AJIGKTPUYECKOIO0 TOKa, BBIACISICMON Ha
pe3ucTope.

12. MccnenoBanyne 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO YEPE3 JIAMIIOUKY, OT
HaIPsDKEHUS Ha HE.

13. Onpenenenne KII/ narpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHSI TOCTOSTHHBIX MarHUTOB.

15. IBydyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIPU  HX
00bEeIMHCHUH U Pa3/ICIICHHUN.

16. UccenoBanne JAEUCTBUS DJIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

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

18. I3ydenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padOoThl AJIEKTPOABUTATEIIS.

20. U3mepenue KII/] a51ekTpoiBUTraTeIbHON YCTAHOBKH.

21. OOBITBl IO HCCJIEIOBAHUIO SIBIICHUSI JJIEKTPOMArHUTHOM HMHAYKIUU:
UCCJIEOBAaHNE M3MEHEHUI 3HAUEHUS W HAIpaBJIEHUS WHIYKIIMOHHOTO
TOKa.

9 KITIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrtema oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBWIKECHUSA. PaBHOMEpHOE NPSIMOJIMHEIHOE
nBwkeHue. HepaBHOMepHOe TpsMoOJIMHEWHOE JABWKeHHE. CpeaHsas U
MT'HOBEHHAsi CKOPOCTh TeJia ITPU HEPABHOMEPHOM JBHXKEHHH.

VYckopenne. PaBHOyCKOpeHHOE NpsiMONIMHENHHOE JBH>kKeHue. CBOOOIHOE
najgenue. OneIThl ["anues.

PaBHOMepHOE NBUXKEHHE 1O OKPYXHOCTHU. [leproa u yactora oOpalieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpOoCTpeEMHUTENBHOE YCKOPEHHUE.

ITepBeiit 3axkoH Hprotona. Bropoit 3akon Hserotona. Tpetuid 3akoH
Herorona. [IpuHomn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWiia TPEHHUS! CKOJIbKECHUS,
CuJia TPEHUS MTOKOs, IPYTUe BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO
najgenus. JIpmwxkenne maHeT BOkpyr CoisHua. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOoBecue MaTepuanbHOM  TOYKH. AOCOJTIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKPEIUIEHHOW OCBIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTH.

Nmnynec Tena. M3menenue wummnynbsca. HWmmynsc cuibl.  3akoH
COXpaHEHHMs UMITyJIbCca. PEakTUBHOE IBUKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTu, ynpyrocTtu,
Tpeuus. CBsi3b dHEpruu U padoThl. [loTeHuManbHas >HEprus Tena, MOAHSATOrO
HaJl TOBEPXHOCTHIO 3eMiid. lloTeHIManbHas DHHEPIHs CKATOM MPYKUHBI.
Kunernueckas sneprus. TeopemMa 0 KHHETUYECKON YHEPTUH. 3aKOH COXPAHEHHUS
MEXaHUYECKOU SHEPTHUU.

Jemoncmpayuu.

1. HaGmionenne MeXaHMYECKOTO JBUKEHHUS Tella OTHOCUTEIBHO Pa3HbBIX

TE€JI OTCYETA.

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

N3mepenue cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHMUS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.
HaGmronenne nBr>xeHus Tea Mo OKPY>KHOCTH.
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HaGmionenne MexaHWMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME
orcuéra «Tenexka» Mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKCHUU
OTHOCHUTEJIPHO KaOHWHEeTa (PU3HKHU.
7. 3aBUCUMOCTb YCKOPEHHMS Tella OT MacChl TeJla U JAEUCTBYIOLIEH Ha HETO
CUJIBI.
8. HaOmronenue paBeHCTBA CHII TPU B3aUMOJICUCTBHUH TEII.
N3Mmenenune Beca Teia npu yCKOPEHHOM JIBHKCHUMU.
10. [lepenaya nmnyibca npu B3aUMOJEHUCTBUAU TE.
11. [Ipeo6GpazoBanus SHEPTUH NIPU B3AUMOJICHCTBHUH TEII.
12. CoxpaHEHHE UMITyJIbca IPU HEYPYTOM B3aUMOJEHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aHUMOJIEUCTBUU.
14. HaGmronenne peakTUBHOTO JIBYKCHHUS.
15. CoxpaHeHHE MEXaHWYECKON YHEPTUHU TIPH CBOOOTHOM TaJICHUH.
16. CoXxpaHEHHE MEXaHUYECKOM OJHEpPruvM TMpH JBWKCHUM Tela TI0J
JNEUCTBUEM IIPYKUHBI.



Jlabopamophuie padomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJid pa3roHa U AaJIbHEUIIEro paBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA UITU TEJICXKKU.

Omnpenenenue cpelHe CKOPOCTH CKOJIbXKEHUSI OpycKa WM JBUXKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHne yCKOpeHUs Teja NPU PAaBHOYCKOPEHHOM JBHUXKEHUU IO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka rUMOTE3BI: €CIM NPU PABHOYCKOPEHHOM JBMXKEHHH O€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSITCSA KaK psAJl HEYETHBIX YUCEII, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAJILHOTO JIaBJICHHUS.

Omnpenenenue kodphUIMeHTa TPEHUS CKOJTBXKEHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUU
T€Ja 10 TOPU30HTAJIbHON TOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YIOPYrOCTH MpPU TNOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBHKHOTO U MOJIBHYKHOTO OJIOKOB.

N3ydeHne 3aKOHA COXpaHEHHUs SHEPTUU.

Pa3znen 9. Mexanuueckue Koje0aHUsI M BOJHBI.

Konebarensnoe paBmwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMM:
MEpHUOJI, YacTOTa, aMIUIUTyJaa. MareMaTU4eCKUd W TPYKUHHBIA MASTHUKH.
[IpeBpareHue sHepruy MpU KoJaeOaTETLHOM JBHKCHHH.

3aryxaromue koseObanus. BbeiHykaeHHbIe — KoneOaHus.  Pe3onaHnc.
Mexanunyeckue BoJHBL. CBoHCTBAa MeXaHMYECKHMX BOJH. IIpomonbHbIE WU
MoIepeyHble BOJHBL. JITMHAa BOJIHBI U CKOPOCTh €€ pachpoCTpaHEHHUs.
MexaHuyeckue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.

3ByK. ' poMKOCTh 3ByKa U BbIcoTa ToHa. OTpakeHue 3ByKa. MHppa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1.

LA R

HabGmronenne konmebaHuil TeN MOJ JAEHCTBUEM CHIIBI TSDKECTH W CHUIBI
YOPYTOCTH.

HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenre BRIHYKICHHBIX KOJICOAHUN U PE30HAHCA.
PacnpocTpanenne npooJibHbIX U MONEPEYHBIX BOJIH (Ha MOAEIIH).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKYCTUYECKHI PE30OHAHC.
Jlabopamophule padbomot u onvimot.
1. OmpeneneHrue 4YacTOTbl W NEpPHOJA KOJIEOAHWM MaTeMaTH4eCKOTro
MasiTHUKA.

2. OmnpeneneHue 4acToThl U EpHoia KoieOaHUM MPY>KMHHOTO MasSTHUKA.

3. HccnegoBanue 3aBUCMMOCTH IEpuoja KOJeOAHMHM MOJBEIIEHHOTO K
HUTH Tpy3a OT JJIUHBI HUTH.

4. VlccnenoBaHue 3aBUCUMOCTH MepuoAa KojieOaHWid MPYKHMHHOTO
MasTHUKa OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH NepHoja KoieOaHuil rpysa, MOJBEIIEHHOTO
K HUTH, OT MaccChl Irpy3a.

6. ONBITBI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTh Iepuoja KoJjeOaHui
NPY>KUHHOTO MassTHHKA OT MacChl Ipy3a M )XECTKOCTHU MPY>KUHBI.

7. W3mepeHue ycKopeHusi CBOOOIHOTO MaeHUSI.

Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DNEKTPOMArHUTHOE TMOJE. OJEKTPOMarHuTHble BOJHBL.  CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snmekTpomarHUTHBIX BOJMH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DneKTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBass momens cBera. Hcrounukm  cBera.  IIpsamonuHeiHOe
pactipoctpanenue cpeta. 3armeHuss ConHna u Jlynsl. OTpakeHue cCBera.
[Tnockoe 3epkano. 3aKOH OTpa)KeHUs CBETA.

[Ipenomiienne cBeTta. 3akoH mnpenomiieHUs cBeta. llosHoe BHyTpeHHee
oTpakeHHe cBeTa. lcrnonp30BaHME TOJHOTO BHYTPEHHETO OTpPa)KEHUSI B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon nayued B nuH3e. Ontuueckas cucrema (oroamnmnapara,
MHKpOCKoNa M Teneckona. ['a3 kak onTtudeckas cucteMa. binzopykocts u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnektp. Onbitel HbloTona. CnoxxeHue
CIIEKTPaJIbHBIX I[BETOB. J(ucniepcus cBera.



Jemoncmpayuu.

1. IIpsMonuHeHOE pacpOCTpaHEHUE CBETA.

2. OtpakeHue cBeTa.

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

IIpenomnenue caera.

Onrudeckuii CBETOBOJ.

Xop nydelt B coOuparoiieit JuH3e.

XoJ JIydeu B pacCEeHBaroOIIEH JIMH3E.

[TonyueHnne n300pa>keHH C TOMOIIBIO JTH3.

[Tpunuun neictBus goTtoamnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mojenb riasa.

11. Paznoxxenue 6eoro cBeTa B CIEKTP.

12. [Tonydenue 6ey0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHUSI CBETOBOTO Jyda OT yria
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naJICHUsI.
2. M3ydeHue xapakTEepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3epKaie.
3. HccnenoBaHue 3aBUCUMOCTH YIJjla TMPEJIOMJIEHUSI CBETOBOTO Jyda OT
yTJia MaJieHusl Ha TPAHUIIE «BO3TYX—CTEKIIO».
[TomyueHnne n300pa>keHH C TTOMOIIBIO COOUPAIOIICH JIMH3BI.
Omnpenenenue  ¢GOKYCHOTO  PACCTOSHUA W ONTHYECKOM  CHUIBI
coOMparoIeit JTMH3HI.
6. OMBITHI TTO Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.
7. OnBITHI IO BOCIPHUATHIO IIBETA TIPEAMETOB MPU UX HAOJIOJICHUH Yepes
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnswitel Peszepdopna u turanerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue n nornomeHue ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHL.

PamnoaktuBHOCTE. Aunbda, Oeta- u ramma-u3iaydeHus. CrTpoeHue
aroMHOro  saapa. HyknoHHas  Monens  atoMHOro  siagpa.  M3oTomsl.
PannoaktuBHble npeBpamenus. [lepuona nosypacmnana aTOMHBIX SIEP.

SAnepHbie peakuuu. 3aKOHbI COXpPAHEHUS 3apsSI0BOIO U MACCOBOTO YHCEI.
DOHeprusi CBA3U aTOMHBIX sifiep. CBsI3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHLa U 3BE3].

Snepnas sHepreTuka. JIeWCTBUS pAJMOAKTUBHBIX W3JYUYCHUN Ha >KUBBIE
OpraHu3MBl.

Jemoncmpauuu.



CrexTpbl U3y4€HUS U MOTJIOIIECHHUS.

CrHeKTpbl pa3nUYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpexoB B kamepe BuiibcoHa.

Pabota cuérurika HOHU3UPYIOIIHUX U3TYUESHU.

Peructpauus u3nydeHus: IpupoaHbIX MUHEPAJIOB U MTPOJIYKTOB.

Jlabopamopnuie padomut u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TpeKoB: U3MEPEHUE PHEPTUU YACTHUIBI 10 TOPMOZHOMY
nytu (o gororpadusim).

3. M3mepenue paguoakTUBHOIO (poHa.

IS L T o I

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpHUTENBEHO-000011IaOIHI MOJTyJIb npeHa3HaueH 1
cUCTeMaTH3allud ¢ O00OOIIeHHs] TMPEJAMETHOIO COJACPKAaHMUS U  ONbITa
NS TENBHOCTH, TPUOOPETEHHOTO TIPU M3YYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUIsl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHy MO (PU3MKe s
00y4Jaromuxcs, BHIOPABIIUX 3TOT YUeOHBIN MpeIMeT.

[Ipy w3ydyeHHH AAHHOTO MOAYJSl PEAIN3YIOTCS M CHUCTEMATU3UPYIOTCS
BUJABl JICSTEIBHOCTH, HAa OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTUKEHUE
OPEIMETHBIX W METAlPEeIMETHBIX IUIAHUPYEMBIX pPE3YyJIbTaTOB OO0y4YeHHUS,
(GopMupyeTcst eCTeCTBEHHOHaY4YHasi FPaMOTHOCTh: OCBOEHHE HAYYHBIX METOOB
UCCIICJIOBAHNUS SIBJICHUN MPUPOJIBI U TEXHUKH, OBJIAJIEHUE YMEHUAMU OOBSICHSTD
¢u3nyeckue SBICHUS, IPUMEHSS MOJYyYEHHbIE 3HAHUS, pellaTh 3a7a4yd, B TOM
YHCJIe KAYECTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[IpyHUMIIHATBHO  NEATENbHOCTHBIM  XapakTep  JaHHOro  pasjena
peasnzyeTcs 3a CUET TOro, YTO OOYUAIOLIUECS BHIMOIHSIIOT 33a/JaHuUsl, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHMHM pacrno3HaBaTh U HAYYHO OOBICHSITH
¢u3nyeckue sIBICHUS B OKPYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4HbIE METO/ABI HCCIEAOBaHUS (U3NYECKUX SBICHUH, B
TOM YHCJIE JJIS IPOBEPKU TUIIOTE3 U MOIYYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJOTUH, HampuMep, NPAKTUYECKOrO  HCMOIb30BAHUA  Pa3IUYHbBIX
VMCTOYHHUKOB 3HEPIMM Ha OCHOBE 3aKOHA MPEBpALICHUS M COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs

HarpaBJICHO Ha AOCTUIKCHUC JIMYHOCTHBLIX, MCTAIPCAMCTHBIX WM IPCAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pe3synbrare wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBanuss y oOyyatomerocss OyayT coOpMHpOBaHBI  CIEIYIOIIUE
JUYHOCTHBIC PE3y/IbTaThl B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

- TpOSABIICHHE UHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO
pOCCUMNCKON (PU3HUECKON HAYKH,

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3HKOB;
2) rpa:kKIaHCKOro0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO
3HAYMMBIX M JTUYECKUX TpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHECHHEM JOCTKCHUN (PU3UKWY;

- OCO3HAHHME BAaKHOCTU MOPAJIbHO-3THYECKHUX MPUHLHUIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCTIPUATHE ICTETUUECKUX Ka4eCTB (PU3NUYECKON HAyKH: €€ TapMOHUYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'O MO3HAHMSA:

- OCO3HAHME IEHHOCTH (U3MYECKON HAYKH KaK MOIIHOTO HHCTPyMEHTa
[IO3HAHUS  MHPA, OCHOBBI  PA3BUTHUS  TEXHOJIOTMH,  Ba)KHEUIIEHU
COCTABJIAIOILIECH KYJIbTYPHI;

- pa3BUTHE HAY4YHOU JIFOOO3HATENBHOCTH, MHTEpECa K HCCIEI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opvupoBanus KyJbBTYpPHI 3A0POBbSI M 3MOLHUOHAJIBLHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro obOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)KHOCTU MpaBui O€30MacHOTO MOBEAECHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYJAOBAaHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHPOBAHHOCTh HaBBIKa pedIeKCHUU, TPU3HAHME CBOErO TMpaBa Ha
OmMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOr0 BOCIIMTAHMS



- aKTMBHOE y4yacTH€ B pEUICHUU MPAKTHUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aliy, TOpojaa, Kpas) TEXHOJIOTUYECKON U
COIIMAJIbHOM HAMpaBJICHHOCTH, TPEOYIOIMMX B TOM 4ucie U (U3UYECKUX
3HAHMMU;

e - HHTEPEC K MPAKTUUECKOMY M3Yy4YEeHUIO npodeccuit, CBSI3aHHBIX C (U3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUA:

e - OpUEHTAIlUS HA MpUMEHEHUE (HU3NYECKUX 3HAHUU NI pEelIeHUs 3aj1ad B
o0JlacTh OKpy’Karoliel cpeabl, MJIAHUPOBAHUS TMOCTYNKOB MU OIEHKH HX
BO3MO>KHBIX TIOCJICICTBUH ISl OKPY>KAIOIIEH Cpeibl;

e - OCO3HaHHUE TIO0ATBLHOTO XapaKTepa YKOJIOTMYECKUX MpobsieM U MyTer ux

pEIICHMSI;

e 8) aganTanuu K M3MEHSIOIIUMCSI YCJIOBHSIM COIHAIBLHON W MPUPOTHOM
cpeabl:

e - TOTPEOHOCTH BO B3aWMOJCHCTBUU IPU BBITIOJIHCHUH HWCCIICIOBAaHUNA U
IIPOEKTOB (PU3MUYECKOW HAIMPaBJICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM
APYTHX,

e - TIOBBIIICHHEC YPOBHS CBOCH KOMIICTGHTHOCTH 4Yepe3 TMPAKTHUYSCKYIO
NeSITEBHOCTD;

e - moTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynupoBaTh HIEH, TMOHATHS, TUNOTE3bl O (PU3NYECKUX OOBEKTaX u
SBJICHUSX;

e - OCO3HaHHME Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
obnactu pU3HKY;

e - IJJAHUPOBAHHME CBOETO PA3BUTHSA B MPUOOPETECHUH HOBBIX (DU3UYECKUX
3HAHUM;

e - CTpEMJICHHE AaHAJIU3UPOBATh U BBISIBISITH B3aUMOCBS3M TMPUPOJIBI,

o0IecTBa M IKOHOMHKH, B TOM YHCJIE€ C HCIOJH30BAHUEM (PU3HMUECKHUX
3HAHMM;

e - OLIEHKA CBOMX JCHCTBUU C YYE€TOM BIHSHUA Ha OKPYXKAIOLIYIO CpeEny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMmbl 1m0 (pH3MKE HAa YpPOBHE OCHOBHOTO
obmero  obpazoBanmst y  oOywatomerocss — OyayT — cOpMHUPOBAHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NI03HABATEIILHBIC
YHUBEpCAIbHbIE Y4YeOHBbIC JCHCTBUS, KOMMYHUKATUBHBIC YHHBEpPCATbHbBIC
yueOHbIe ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHbBIC ICHCTBUS.



Ilo3HaBaTe/ibHBIC YHHBEpPCaJIbHbIC Y4eOHbIe 1eiiCTBUA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBISITh M XAapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiacCU(UKAIMU, OCHOBAHUS
1U1st 0000IIEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUYUST B paccMaTpUBAEMbIX
(dakTax, AaHHBIX M HAOJIONECHUSX, OTHOCSIIMUXCS K (PU3MUYECKUM
SBJICHUSIM;

BBISIBJISIT IPUUUHHO-CIIC/ICTBEHHbBIE CBS3U MPU U3YYCHUU (PUINYECKUX
ABJIGHUA W  TMPOILIECCOB, JeJaTb BBIBOJAbI C  HCHOJIb30BaHUEM
JNEAYKTUBHBIX U MHAYKTHUBHBIX YMO3AKJIIOUEHHM, BHIIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PU3MUYECKUX BEITUYMH;

CaMOCTOSATENILHO BBIOMpAaTh CMOCOO peuieHus ydeOHou (usnyeckoi
3a/1auu (CpaBHEHUE HECKOJIbKUX BAPUAHTOB pElIeHUs, BHIOOP Haubolee
HOJIXOASILEro ¢ y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBaTeLCKAE TeCTBHUSA .

UCTIOh30BaTh  BOMPOCHI  KAaK  HCCIIEIOBATENbCKUNA  MHCTPYMEHT
TIO3HAHHS,

NPOBOJUTH IO CAMOCTOSTEIHHO COCTABICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIM (U3UYCCKUA DKCIEPUMEHT, HEOOJBIIOEe HCCICIOBAHUC
(U3UIECKOTO SIBICHUS;

OLICHWBAaTh Ha TNPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MIOJTYYEHHYIO B X0/ UCCIICJIOBAHMSI MU KCIICPUMEHTA;
CaMOCTOSITEIbHO  (OPMYJTHUpPOBATH OOOOMMICHWS UM  BBIBOJABI  IIO
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHNUS,
IPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIIee pa3BUTHE (PUBUUECKUX
MPOIIECCOB, a TAKXK€ BBIIBUTATh MPEANOJIOXKEHUS 00 WX Pa3BUTHUU B
HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHbIE METOIbI, HHCTPYMEHTBI U 3alIPOCHI HPU MTOMCKE
1 0TOOpe MH(POPMALIMK WU JAHHBIX C YYETOM MPEIIOKEHHON yueOHOM
bu3udecKoi 3a1a4m;

aHAJIM3UPOBATh, CHUCTEMaTHU3UPOBATh u UHTECPIPETUPOBATH
uH(OPMAIUIO Pa3INYHBIX BUIOB U (POPM IIPEACTABICHHUS,



CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (HOpMY MHpEaCTaBICHUS
uH(pOpMaMM U WUIIOCTPUPOBATh pPEIIAEMBbIE 3a/layd HECI0KHBIMU
CXEMaMH, TuarpaMmamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0J1€ OOCYXKJIeHUs y4yeOHOro MaTepuasa, pe3yiabTaToB Ja00paTOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMou
TEMBbl M BBICKA3bIBaTh HJCW, HAIICJICHHBIC HA pEIICHUE 3aJaud U
Hoj/iepKaHue OaroxenaTeIbHOCTH OOLICHHUS;

COIIOCTaBIISAITh CBOM CYXKICHHUS C CYXJACHUSAMH JPYTUX YYaCTHUKOB
auanora, oOHapyXKMBATh Pa3IHMUMe U CXOJICTBO MO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
NyOJIMYHO TIPEACTABIATh PE3YIAbTAThl BBHIMOJTHEHHOTO (U3UUYECKOTO
OmbITa (IKCTIEPUMEHTA, UCCIICOBAHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAHJAHOH U
WHIUBHUIYAILHOW pabOThl TPH PEIICHWH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NpUHUMATh 1€l COBMECTHOH  JICATEIBHOCTH, OPTaHW30BHIBAThH
OeUCTBUSL MO €€ JOCTWKEHUIO: paclpedesiTh poJid, O00CYKAaTh
IpOLIECChl M PEe3yNIbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHS
HECKOJIbKHX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yibTaTa
10 CBOEMY HAIIPABICHUIO U KOOPJUHHUPYS CBOU JIEHCTBUA C IPYyTUMH
YJIeHAMU KOMAaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/la B OOWIUI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(OPMYITHMPOBAHHBIM YYACTHUKAMHU B3aHMO/ICHCTBUSL.

PerynsiTuBHbIe YHHBepcalbHbIEe YUeOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBJISITE MPOOJIEMbI B JKM3HEHHBIX M yYEOHBIX CHTYalHUsAX,
TpeOyIomuX /715 pemeHnus PU3nIecKux 3HaHuM;

OpPUEHTHUPOBATHCS B PA3IMYHBIX I[OAXOAAX MPUHATHUS PELICHUU
(MHAMBUYAIbHOE, MIPUHATHE PEIICHUsl B TPyNIE, NPUHITHE PELICHUM
TPYTITION);

CaMOCTOSITEJIbHO COCTABJIATh aJTOPUTM pELICHUs] (PU3UUECKON 3a1auu
WIM [UIAHA WCCIENOBAaHUS C YYETOM MMEIOUIUMXCA PECYpPCOB H
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBATh MpeasiaracMble
BAPUAHTHI PELICHUI;



nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

JaBaTh QJICKBATHYIO OIICHKY CHUTyalluM U Tpejjiarath IUIaH e¢
U3MEHEHUS;

OOBSICHSITh TMPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUSI) Pe3yJIbTaToOB
NeSATeNIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OTBITY;

BHOCUTb KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHUCJIE B XOJ BHITIOJTHEHUS
bU3UYECKOro MCCIEAOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, U3MEHUBIIUXCS CUTYyallud, YCTAHOBJIEHHBIX OIIHUOOK,
BO3ZHMKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa IEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JpYyroro 4uejgoBeKa B XOJe€ cropa WIu
JTUCKYCCUM Ha HAy4YHYK TEMY, IMOHUMAaTh MOTHUBBI, HaMEpPEHUS W
JIOTUKY JIPyTOro;

PU3HABATh CBOE MPaBO Ha OMIMOKY MPH PElIeHUU (PU3MUECKUX 3aaad
WM B YTBEPKACHUSAX HA HAYYHBIC TEMBI U TAKOE YK€ TIPABO JPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenuss B 7 KJjacce TpeIMETHbIE pe3yibTaThl HA 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TMOHATHS: (U3MYECKMe U XUMHYECKHE SBJICHUS,
HA0JII0/ICHNE, DKCIICPUMEHT, MOJIENb, TUITIOTE3a, SAUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHhIe COCTOSHUS BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBW)XEHHE (paBHOMEPHOE,
HEpPaBHOMEpHOE, MPSMOJIMHENHOE), TPACKTOPHS, PaBHOACHCTBYIOIIAsA
cuna, ngedopmarus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuyarh sBieHus (quddy3us, TEmIOBOE BIKEHHWE YaCTHII
BEIIECTBA, PABHOMEPHOE JBWIKECHUE, HEPAaBHOMEPHOE JBUIKEHUE,
WHEPIHsI, B3aUMOJICWCTBHE TEJ, pPaBHOBECHE TBEPABIX TeI C
3aKpeTUIEHHON OChI0 BpallleHHs, I[epefada JJaBICHUS TBEPABIMU
TeJTaMH, >KHJIKOCTAMH M Ta3aMu, atMoc(hepHOe aBliCHWE, IJIaBaHUE
TEJN, TPEBPAIICHUS MEXaHMYECKOW OHEPruu) MO OMHCAHUIO WX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JACMOHCTPUPYIOIIUX
JTaHHOe (DU3UYECKOE SIBJICHUEC;

pacmo3HaBaTh TMPOSBICHWE W3YYCHHBIX (U3WUYECKUX SBICHUUA B
OKPYXAIOIeM MHUpPE, B TOM 4HuCiIe (U3UYECKHE SBICHUS B MPUPOJIE:



MIPUMEPHI ABMKEHUS C PA3IUYHBIMU CKOPOCTSAMH B JKMBOUW U HEKHUBOU
npupojie, ACUCTBUE CWUJIBI TPEHUSI B MPUPOJE M TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUs Ha KUBOW OpPraHu3M, IUIaBaHUE PbIO, pblyaru
B TeJie 4YeJOBEKa, MPU 3TOM IMEPEBOJUTHh MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHbBIE CBOMCTBA (MpU3HAKH) (DU3NUECKUX
SIBJICHUI;

OMHUCHIBATh HW3Yy4YEHHbIC CBOWCTBA Tl U (UIWYECKHUE SIBJICHUA,
UCTIONB3Ysl  (PU3MUECKHMe BeNMYMHBI (Macca, 00BEM, TUIOTHOCTH
BEIIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIIPYTOCTH,
CWJIa TSDKECTH, BEC Tejla, CWiIa TPEeHUs, JaBiieHue (TBEPIOro Teina,
KUJKOCTH, Ta3a), BHITAJIKMUBAIONIAS CHJIa, MEXaHHYecKas padoTa,
MOIIIHOCTh, IIJICYO CHJIbI, MOMEHT CHJbI, KOA(D(PUIIMEHT MOJIE3HOTO
JEeWCTBHS MEXaHU3MOB, KHHETUUYECKasl U TIOTCHITMAIbHAS YHEPTHUS ), IPU
OTHMCAHUU TIPABUJIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYUH, UX OO0O3HAUYCHHS ¥ €AWHUIBI (U3UYECKUX BEJIWYHUH,
HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMU BEJIMYMHAMU, CTPOUTH TPaPUKH H3YYEHHBIX 3aBUCUMOCTEH
(bu3nUeCcKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MYECKUE SIBICHHUS U IMPOLIECCHI,
UCIIONIB3YSl TpaBHJIa CIOXKEHUS Cuil (BAOJIb OOHOM MpsIMOil), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, IpaBUJIO PAaBHOBECHS pblyara
(O7oka), «30J0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAaHECHHS
MEXaHMYECKOW SHEPTHH, MPU ITOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBSACHATHh (HU3MYECKUE SBJICHUS, MPOIECCHl W CBOMCTBA TeN, B TOM
YUCI€ M B KOHTEKCTE CHUTyallUd MNPAKTHKOOPHUEHTUPOBAHHOIO
XapakTepa: BBISIBISATH NPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHE U3 1—2 JOTUYECKUX IIaroB ¢ Omopoil Ha 1-2 M3ydeHHBIX
CBOMCTBA  (M3MYECKUX  SBICHHM, (QU3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemaTth pacuy€THbIe 3ajaud B 1—2 [EWCTBUA, HCMOJb3Yys 3aKOHBI U
dbopMyIbl, CBS3BIBAIONIE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIINA3a
yCIOBHUSl 3aJlaud  3alKChiBaTh KPATKOE YCJIOBUE, MOJICTABIISThH
¢dusnueckre BeTUYNHBI B (OPMYIIBI M TIPOBOJIUTH PAaCU€Thl, HAXOAUTh
CIIpaBOYHBIE JaHHBbIE, HEOOXOAUMBIE ISl PElIeHUsl 3a7ad, OLICHUBAThH
PEATMCTUYHOCTH TIOTYYCHHON (PU3MYECKON BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh MPU MOMOIIN
$U3MYEeCKUX METOJOB, B ONUCAHUM HCCIEIOBAHUS  BBIJIEIATH



MPOBEPSIEMOE MPETOTI0KEHNE (rumoresy), pasinyaTh u
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yibTaT, HAXOJUTh OIIUOKHA B XOJ€
OIbITA, 1€JIaTh BBIBOJIBI IO €T0 pe3yibTaTaMm;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
dbuzmyeckux  CBOMCTB  Teid:  (QOpPMYJIHpPOBATH  IMPOBEPsiEeMbIC
OPEANoNOXKEHUsI, coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO
000pyA0BaHUs, 3aMKUCHIBATh X0/ ONbITA U (OPMYIUPOBATH BHIBOBI;
BBIMOJHATH MpSIMble M3MEPEHUs PacCCTOSHMS, BPEMEHH, MAacChl Tela,
0o0béMa, CHJIbI W TEMIIepaTyphl C HCIOJb30BAHUEM AaHAJIOrOBBIX W
u(poBBIX MPUOOPOB, 3aMKUCHIBATH IMOKa3aHUs NPUOOPOB € YUETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMUHHbI
OT JPYro¥ ¢ UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH MMYTH
PaBHOMEPHO JBIKYIIETOCS Tejla OT BPEMEHH JBUIKEHUS Tella, CHUJIbI
TPEHMSI CKOJIbXKEHHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEMN
TeJ1 W HE3aBUCHUMOCTU CHWJIbI TPEHHUS OT IUIOMIAIU COMPUKOCHOBEHUS
TeJ, CUJIbI YIIPYTOCTH OT yIJIMHEHUS MPYKUHBI, BHITATKUBAIONICH CUITBI
OoT 00bE€Ma MOTPYXKEHHOM YaCTH Tela M OT IUIOTHOCTH KHUAKOCTH, €€
HE3aBUCHUMOCTH OT IUJIOTHOCTH Te€jJa, OT TIJIYOMHBI, HAa KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM IJIABAHUS TEJl, YCIOBUI PABHOBECHS phlUara
U OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHUHM YYEOHOrO HCCIIEIOBAHUS,
coOupaTh  YCTaHOBKY W  BBIIOJHATH  WU3MEPEHHs,  Clenys
NPEIJIOKEHHOMY  TUIaHy, (UKCHPOBATh pe3yibTaThl IMOJTYyYEHHOUN
3aBUCUMOCTH (DM3MYECKUX BEIUYUH B BUJE MPEIIOKEHHBIX TAOIHI] U
rpaduKoB, AeaTh BEIBOBI MO pe3yabTaTaM UCCIICI0BaHMUS;

IPOBOAUTH KOCBEHHbBIE HM3MEPEHMs (PU3MUYECKUX BEIUYUH (IUIOTHOCTH
BEILIECTBA KUAKOCTU M TBEPAOTO TeJa, CHIIA TPEHHS CKOJbXKEHUS,
NABIICHUE BO3[yXa, BBITAJIKMBAIONIASA CHWJIA, JEHCTByOLmlas Ha
HOrpYXKEHHOE B KUAKOCTb T€JO0, KOA(P(UIMEHT MOJIE3HOTO IeHCTBUS
IPOCTBIX MEXaHU3MOB), CJE€Ayd NPEAJIOKEHHOW HWHCTPYKUHUH: TMpHU
BBINIOJIHEHUU U3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCJISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOmoaTh TpaBWiIa TEXHUKH Oe30macHoCTH Tmpu  padbore ¢
1a00paTOpHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHLHUIBI AEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOICTB:
BEChl, TEPMOMETP, JAUHAMOMETpP, COOOINAIOLINECS COCYAbI, OapomeTp,
phlyar, MOABUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;



K

XapaKTepu30BaTh MPHUHIIUIBI JCUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX OmMHCaHUS (B TOM YHCIE:
MOIINAITHAKK, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHA TIpece,
MaHOMETp, BBICOTOMEp, TMOPIIHEBOH HACOC, apeoMeTp), HCIOIB3Ys
3HaHMSI O CBOWCTBaX (U3MYECKHX SBJICHHA M HE0OXOIUMBIE
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMpPUMEpPhl (HAXOAWTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTHYECKOTO HMCIIOIh30BaHUS (DU3UUYCCKUX 3HAHWKN B MOBCEIHEBHOMN
KU3HM N7 oOecrieueHrs 0e30MacHOCTH Mpu oOpalieHuu ¢ npudopamu
U TEXHUYCCKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBbS U COOITIOACHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;
OCYIICCTBIISITh OTOOP WMCTOYHWUKOB HHpopMamuu B HHTEpHETE B
COOTBETCTBMHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONIUXCS 3HAHUH W MYTEM CpPaBHCHHUS Pa3IUYHBIX HCTOYHHKOB
BBIJICIIATh HMH(POpMAIMIO, KOTOpas SBJISICTCS TPOTUBOPCUYMBOU HITU
MOJKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHCHUW  Y4YEOHBIX 3aJaHUNl  HAYYHO-
HOMYJISIPHYIO JTUTEPATYPY (U3MYECKOTO COJEp)KaHMsI, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu  MuTepHeTr, BuajeTh npuéMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUU U3 OJHON
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KpPaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 HCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM YHCIIe MyOJMYHO JeNiaThb KpaTKue COOOIEHHsS O pe3ysbTarax
NPOEKTOB WM Y4eOHBIX HCCIEAOBAHHWM, TMPU OSTOM TIPaAMOTHO
UCIIONIh30BaTh M3YYCHHBI TOHATUWHBIA ammapar Kypca (U3UKH,
COTMPOBOXK/IaTh BBHICTYIUICHHUE MTPE3CHTAIINEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTAaBICHHBIMH 3a/JauaMu,
CIEIUTh 3a BBIMOJHEHHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B JIEATEIbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.
KOHITy 0OyueHUss B 8 Kiacce mpeaMeTHbIC pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJB30BaTh IMOHATUA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JBH)KEHUE aTOMOB M MOJIEKYJI, arperarHble COCTOSHHUS BEUIECTBA,
KPUCTAJTIMYECKUE U aMOP(HBIE Tejla, HACBHIIICHHBIM U HEHACHIIEHHBIN
map, BIAXHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSI OSHEPIHS,



TEIUIOBOW  JBUIaTellb, DJJIEMEHTApHBIA  JJIEKTPUYECKHM  3apsif,
ANEKTPUYECKOE TI0JIE, NPOBOJHUKHA M JHUDJIEKTPUKHU, TOCTOSHHBIN
ANEKTPUYECKUIM TOK, MArHUTHOE T10JIE;

pasnuyarh sBJIEHUS (TEIJIOBOE pacCIIMPEHHE U CKaTue, Teronepeaaya,
TEIJIOBOE  PABHOBECHE, CMA4YUMBAaHHWE, KaNWUIAPHBIE  SIBJICHUS,
UCITapeHNne, KOH/JICHCAIHS, IIJIaBJIEHHUE, KpUCTAJUIU3ALMS
(oTBepAeBaHUE), KHUIEHUE, Termonepenaya  (TEIJIONPOBOJAHOCTD,
KOHBEKIIUS, U3TYUEHHUE), AIEKTPHU3aLUs T, B3aUMOICHCTBHE 3aps/IOB,
NENCTBUS ANEKTPUYECKOTO TOKA, KOPOTKO€E 3aMbIKaHUE,
B3aUMOJICICTBHE MAarHUTOB, JEMCTBUE MAarHUTHOIO MOJIsI HA TPOBOIHUK
C TOKOM, DJJEKTPOMAarHUTHas WHAYKLHUSA) 1O ONHUCAaHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3UUYECKUX SBICHUHA B
OKpYXaIollleM MHUpPE, B TOM 4ucie (U3MYECKHe SIBICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSKEHHE W KalWUIIPHbIE SBJIEHUA B IPUPOJE,
KpUcTajulbl B mpupoie, uznydeHne ConHua, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AJIEKTPUYECKHE SBJICHUsT B aTMocdepe, 3IEKTPUUECTBO IKHMBBIX
OpPraHHW3MOB, MAarHUTHOE To0jJe 3eMJM, Jpeild MoIarcoB, poJb
MarHUTHOIO MOJIS U1 KWU3HHM Ha 3emile, MOJSIPHOE CHUSHHE, IPU 3TOM
NepeBOANTh  MPAKTUYECKYI0  3aJady B  Y4eOHYIO,  BBIIEIAThH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3NUECKUX SIBJICHUM;
ONUCHIBATh HM3YYEHHbIE CBOICTBAa Tel M (U3UUYECKUE SIBICHUS,
UCTOJB3Ys]  (U3NYECKUE BEJIMYUHBl (TeMIeparypa, BHYTPEHHSSA
JHEPrus, KOJIMYECTBO TEIUIOTHI, yJEIbHAas TEIUIOEMKOCTH BEIIECTBA,
ylenbHasl TEIUIOTa IUIaBJICHUS, YAENbHas TEIIoTa MapooOpa3oBaHMUs,
ylenbHas TEeIuloTa CropaHHus TOIUIMBA, KO3(Q(UIHEHT MOJIE3HOTO
JNEUCTBHs TEIUIOBOM MAIIWHBI, OTHOCHUTENIbHAS BIIAXKHOCTH BO31yXa,
JNEKTPUYECKUN 3apsij, CHUJla TOKA, OJJIEKTPUYECKOE HaIpsHKEHHUE,
COIPOTUBIICHUE IIPOBOJAHHUKA, YIEIBHOE COIPOTUBJICHUE BELIECTBA,
paboTa U MOIIHOCTH AJNEKTPUUYECKOTO TOKA), PU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICT UCIIOIB3YEMBIX BEIUYUH, 0003HAUCHUS
U eUHUIBI (PU3MUECKUX BETUYNH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLINE
JaHHYI0 (U3MUYECKYI0 BEJIMYUHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH
rpaMKy U3y4eHHBIX 3aBUCUMOCTEH (U3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOLECCHI,
WICIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU



CTPOCHMS  BEIIECTBa, NPUHIUII  CYNEPHO3UIMU  Toyer  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH Owma s
ydacTka 1enu, 3akoH Jlxxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, MIPU
9TOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alUCHIBATH €r0
MaTeMaTHUYE€CKOE BhIPaKEHUE;

OOBSICHATh (DPU3MUYECKUE MPOILIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CUTyallUd  NPAKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYMHHOCIICACTBEHHBIC CBS3U, CTPOUTH 00BsICHEHHE U3 1—2
JIOTUYECKUX I11aroB ¢ OMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3adaud B 2—3 JIEUCTBUSA, HCIOJB3Yysl 3aKOHBI U
dbopmynbl, cBsi3bIBarole GU3MUECKUE BEJIIMUMHBI: HA OCHOBE aHAJIM3a
yCJIOBHS 3a7la4Ml 3alMChIBATh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsI PEIIeHUs 3ajlauyd, BBIOMpATh 3aKOHBI M (POPMYIIBI,
HEOOXoAuMBbIE ISl €€ pelleHus, MPOBOIUThL Pacy€Thl U CpPaBHUBATH
MOJIYdEHHOE 3HaYeHUuEe (PU3MYECKONM BEIMYMHBI C HU3BECTHBIMU
JTAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIU
($u3MUECKHX METOJ0B, UCIOJIb3Yys ONMHMCAHNE UCCIIEIOBAaHUS, BBIIEISAThH
IpoBepsieMOe TPEIONI0KEHHE, OICHUBATh IMPABUIBHOCTH MOPSIKA
IIPOBEICHUS UCCIIEAOBAHMS, JI€TIATh BBIBOJIBI;

NPOBOAUTH OMNBITHl O HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Ten (KamWIUISIPHBIC SIBICHHS, 3aBUCHMOCTh
JaBJICHUS BO3MlyXa OT €ro 00bEMa, TeMmepaTypbl, CKOPOCTH Mpolecca
OCTBIBAaHHUS M HArpeBaHMs NpPU H3JIYyYEHUU OT I[BETAa M3ITydarouiein
(morsjomiaronieii) MOBEPXHOCTH, CKOPOCTh HCHapeHUs BOJBI OT
TEMIIEPATypPhl KUAKOCTU U IUIOMIAAN €€ MOBEPXHOCTH, ANEKTpU3aLUs
T€1 U B3aUMOJEHCTBUE DHIIEKTPUUYECKUX 3apsiOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHMTOB, BU3yaJIU3allis MarHUTHBIX MOJIEH OCTOSHHBIX
MAarHuTOB, JE€MCTBHUS MAarHUTHOIO TOJISI HAa MPOBOJHHK C TOKOM,
CBOMCTBA 3JIEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOJBUraTelNs MOCTOSHHOIO
TOKa): (opMyIupoBaTh MPOBEPSEMBbIC MPEANOIOKCHHSI, COOMPATH
YCTAHOBKY M3 MPEMJIOAKEHHOIO0 000PY/I0BAHUS, OMUCHIBATH XOJ OMbITA
1 GOPMYITHPOBATH BHIBOJIBI;

BBIMIOJIHSITE  MPSIMBIE  W3MEPEHUST TEMIEpPaTyphbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3/lyXa, CWJIbl TOKAa, HAIpPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JTATUUKOB (PU3UUYECKUX BEIUYUH, CPAaBHUBATH



pe3yabTaThl  HU3MEpPEeHU ¢ y4€ToM  3aJaHHOM  aOCOJIOTHOM
MOTPEIIHOCTY;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKON BETUUNHBI
OT Jpyrod ¢ WCHOJIb30BAHUEM TPSIMBIX HU3MEPEHUHN (3aBUCUMOCTH
CONPOTHUBIICHUS] TIPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAJAN MOMEPEUYHOrO
CEYEeHMsS] U YJEJIbHOTO CONPOTUBIICHUS BEIECTBA MPOBOJAHHUKA, CHIIBI
TOKa, MIYIIETO uYepe3 MPOBOJHUK, OT HAIpPSIKEHUS Ha MPOBOJHUKE,
UCCJIeIOBaHUE TMIOCJIEIOBATEILHOIO M MapajuieJIbHOTO COEIUHEHUN
NPOBOJAHUKOB): IJIAHUPOBATH HUCCIEIOBAaHUE, COOMpPATh YCTAHOBKY M
BBITIOJIHSITh U3MEPEHUs, CIIeysl MPEJI0KCHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTU B BHE Tabiuil U rpaduKoB,
JIeNIaTh BBIBOIBI 110 pe3yJIbTaTaM UCCIEI0BAHMUS;

IPOBOJIUTh KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BeIWYuH (yIeiabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEpPEHUs, cOOUpaTh
IKCTIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEIJIOKECHHON WHCTPYKIIUH,
Y BBIYUCIISITH 3HAYCHUE BEJIUUUHBI;

coOmoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE:
CUCTEMa OTOILJICHUSI IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIIepMETp,
BOJIBTMETP, CUETUUK DIJIEKTPUUECKOM SHEPrUU, dIEKTPOOCBETUTEIbHbBIC
IpUOOPHI, HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl),
ANEKTPUUYECKUE MPEIOXPAHUTENH, DJIEKTPOMATrHUT, 3JIEKTPOIBUraTEIb
MIOCTOSIHHOTO TOKa), MCIOIb3ys 3HAHUS O CBOMCTBaxX (PU3MUYECKUX
SBJICHUN U HEOOXOoANMbIC (PU3NYECKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MHPOCThIE TEXHUYECKHUE YCTPONCTBA M H3MEPUTEIbHBIE
npuOOpsl MO CXeMaM U CXEMaTHYHBIM pPHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusl, SJIEKTPOCKOII, PEOCTAT), COCTABIISTh CXEMBbI AJIEKTPUUECKUX
Herne C  MOCIENOBATENIbHbIM W MAapajulelIbHbIM  COEIMHEHUEM
AJIEMEHTOB,  pa3inyas  yCJIOBHbIE  OOO3HAYEHUS  DBJIEMEHTOB
BJICKTPUYECKUX LIECTIEH;

NPUBOJIUTh TPUMEPHl (HAXOAWTH WH(MOpPMAIMIO O MpuUMepax)
NIPAKTUYECKOTO HMCIOIb30BaHUS (DU3NUECKUX 3HAHWI B MOBCEIHEBHOU
KU3HU I oOecrieueHus 0e30MacHOCTH MpU 0OpallleHUH ¢ Mpubdopamu



K

Y TeXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 37JOPOBBs U COOIIIOICHUS
HOPM IKOJIOTUYECKOTO TMOBEACHHS B OKPY>KaloIel cpee;
OCYIIECTBIATh MOMCK HH(OpManuu (UNYECKOTO COACPKAHUA B
HNHTepHeTe, Ha OCHOBE MMEKOIUXCS 3HAHUW U NYTEM CpPABHEHUA
JIOTIOJIHUTENIBHBIX HMCTOYHHMKOB BBIICIATH HWHGPOPMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHOU;
UCTIOJB30BaTh MpPH  BBHIMOJTHEHWH YYEOHBIX 3aJaHUi  HAYYHO-
NOMYJIAPHYIO JUTEpPaTypy (U3MUECKOTO COJCpKAHUS, CIPaBOYHBIC
MaTepuanbl, pecypchl cetd UWHTepHeT, BIageTh NpuéMamu
KOHCTICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMU W3 OIHOM
3HAaKOBOH CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC W KPAaTKUE YCTHBIE COOOIIEHUS,
0000mass uHGOPMAIMI0O M3 HECKOJBKUX HCTOYHUKOB (HPHU3UIECKOTO
COJIEp)KaHusi, B TOM YHCIE IYyOJUYHO TIPEJCTABIATH PE3yIbTATHI
NPOCKTHOW WM HCCIIENOBATEIIbCKON  JESITENbHOCTH, TPU 3TOM
rPaMOTHO HCIIOJB30BaTh HW3YYCHHBI TOHATHHHBIA ammapaTr Kypca
(U3MKH, COMPOBOXKAATH BBHICTYIUICHHE MTPE3CHTAINEH;

IOpU BBIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMMA (DU3HUECKHUX
MPOLIECCOB paclpenesTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CJIEIUTh 32 BBHITIOJIHEHUEM IUTaHA JAeHCTBUM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUWBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

KOHIy oOy4yeHUs B 9 Kiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MarephalbHas TOYKa,
TPAaeKTOpHUs, OTHOCHUTEIBHOCTH MEXaHUYECKOTO JBYKECHUS,
nedopmarus (yrnpyras, IiacTU4ecKas), TPEHUE, IEHTPOCTPEMHUTEIIHHOE
YCKOpPEHUE, HEBECOMOCTh U TMEPErpy3KH, LUEHTP TKECTH, aOCOTIOTHO
TBEPAOE TEHO, LEHTP THHKECTA TBEPAOrO TEja, PABHOBECHUE,
MEXaHWYeCKHe KOJieO0aHWsS W BOJHBI, 3BYK, MH(MPaA3BYK M YIbTPa3BYK,
DJIEKTPOMATHUTHBIE BOJIHBI, IIKalda JJIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh W JANbHO30PKOCTh,  CIEKTPHI  UCIYCKaHHUS U
norjionieHus, anbda, O0era- U raMma-u3aydyeHHs, U30TOIbl, sAEpHAas
DHEPIeTUKA;

pa3nuyath sIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJHUHEITHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSMOJIUHENHOE JIBHXKEHUE, CBOOOIHOE
MaJCHUE  TEJ, PAaBHOMEPHOE  JABMXKEHME 1O  OKPYKHOCTH,



B3aUMOJICIICTBUE  TeJ, pPEaKTUBHOE JBIDKEHHE, KoyebaTeabHoe
JIBWKEHUE (3aTyXarollMe W BbIHYXKJEHHbIE KOJeOaHMs), pPE30HAHC,
BOJHOBOE  JBWKCHHE,  OTPaXXCHHUE  3BYyKa,  MPSIMOJUHEIHOE
pacrpocTpaHeHHe, OTpa)XCHHe M NPEJOMJICHHE CBeTa, IOJHOe
BHYTPEHHEE OTPAKCHHE CBETa, pPas3jIoKeHUE OENoro cBeTa B CIEKTP U
CIIO)KCHHE CIIEKTPAJIbHBIX I[BETOB, AHCIIEPCUS CBETA, €CTECTBCHHAS
pPaMoOaKTUBHOCTh, BOBHUKHOBEHUE JMHEHYATOTO CIEKTpa H3ITYYCHHUS)
MO OIUCAaHWI0 MX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (Pr3MUecKoe SBICHHUE;

pacrmo3HaBaTh TNPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUHA B
OKpyXaromeM Mupe (B TOM yHclie (pU3MUECKHe SIBICHUS B MPUPOJE:
NpUIMBEL M OTJIWBBI, JABWKEeHHE TulaHeT COMHEYHOH CHCTEMBI,
PCaKTHUBHOE JBIDKEHHE JKUBBIX OPTaHW3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHUYECKHWE BOJHBI, IyHAMH, 3XO,
[[BETA TEJ, ONTHYECKUE SIBICHHS B MPHUPOJIE, OMOIOTHUECKOE JIEHCTBHIE
BUAMMOTO, YIBTPAQHUOJICTOBOTO M PEHTICHOBCKOTO H3IIyYEHUH,
€CTECTBEHHBI  paJUOaKTUBHBIH  (OH,  KOCMHYECKHE  JIyYH,
palMOaKTUBHOE M3Iy4yeHHE MPHUPOIHBIX MHHEPAJoB, JeHCTBHE
pPaIMOAaKTUBHBIX W3TYYCHHH HaA OpraHU3M 4YelloBeKa), NpU ITOM
NEepEeBOIUTh  MPAKTHUECKYIO 3aJadyy B  y4eOHYIO,  BBIICIATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHHIA;
ONMCHIBATh HW3YyYEHHBIE CBOWCTBA Teln M (UIUYECKUE SIBICHHUS,
UCTIONB3YS (PU3MUECKUE BEITMUYMHBI (CPEelHsSi ¥ MTHOBEHHAsi CKOPOCTh
Tella P HEPaBHOMEPHOM JIBWKEHUH, YCKOPEHHE, ITepeMelIeHUE, IyTb,
yrJIoBasi CKOPOCTh, CHJIa TPEHHWsS, CHJIA YIPYTOCTH, CHJIA TSKECTH,
YCKOpPEeHHE CBOOOTHOTO IMAaJCHHs, BEC Tella, UMITYJIbC Tella, MMITYJIbC
CWJIbI, ME€XaHW4yeckas padoTa W MOLIHOCTb, MOTEHIMAIbHAs YHEPrHUs
TeJla, TOJHATOr0 HaJ MOBEPXHOCTBHIO 3€MJIM, MMOTCHLUATIbHAS SHEPTUS
C)KaTOM TMpY>KUHBI, KUHETUYECKas SHEprus, MOJHAs MeXaHU4ecKas
SHEprusi, MepuoJ W YacToTa KojeOaHWU, JIJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEeIOMIICHUS
Cpenbl), IpU ONMHCAHMM TMPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICH
UCTOJB3YEMbIX BEIUYMH, OOO3HAUYEHHS U EAUHUIBl (DU3HUECKUX
BEJINYUH, HAXOIUTh (HOPMYIIbI, CBSI3BIBAIOIINE NaHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TpapuKd H3yUYCHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U TPOLECCHI,
MCIIOJIB3Ys 3aKOH COXPAHEHHS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,



NPUHIMI CYNEPNO3UIMN CUJ, TPUHIUN OTHOCUTeNbHOCTH [anuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHbI OTPAKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHbI COXpPAHEHHUs 3apsSJ0BOTO M MAacCCOBOIO
yucell TMpU SAEPHBIX pPEAKUUAX, OPU 3TOM [JaBaTh CIOBECHYIO
(GOpMyNIHpPOBKY 3aKOHAa M  3alUChIBaTh €r0  MaTEeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATHh (PU3MYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€  CUTyallMil  MNpPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSCHEHUE U3 2—
3 JIOorMYecKux IIaroB ¢ Omnopod Ha 2-3 H3yYEHHBIX CBOICTBa
(du3nuecKuXx sBIEHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemiatb pacy€THble 3anaud (omMparoluecss Ha cucTeMy u3 2-3
yYpaBHEHMI), HCHOJB3YsS 3aKOHBI W (OPMYJNbI, CBSI3bIBAIOIIUE
¢u3znueckre BeTWYMHBI: HAa OCHOBE aHalM3a YCJIOBUSA 3aJadyd
3aMKMChIBaTh  KpPaTKOE YCIIOBHUE, BBIABIATh HEJAOCTAIOIIUME  WIIU
U30bITOYHBIC JIaHHBIE, BHIOMPATHh 3aKOHBI U (POPMYIIbI, HEOOXOIUMbIE
JUISL pelieHusi, MPOBOJUTH PACUETHl U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'0 3HAYeHUS (PU3NYECKON BEITUUNHBL;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MPU TOMOIIU
(Gu3MUECKNX METOOB, UCIIOJB3Yys OMHMCAHUE UCCIIEIOBAHUS, BBIICIATH
IpoBepsieMOe TPEIOJI0KEHHE, OICHUBATh MPABUIBHOCTH MOPSAKA
NPOBEJICHUS HCCIEOBaHMs, JeliaTh BBIBOJABI, HWHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHH U ONIBITOB;

IPOBOAUTH OMBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
du3nuecKrX CBOWCTB Tell (M3yueHue BTOPoro 3akoHa HeioToHa, 3akoHa
COXpaHEHUSI PHEPIHH, 3aBUCHUMOCTb TMEpHUoJa KoJieOaHUM MPY>KUHHOTO
MasTHHKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTD OT
aMIUTUTYJBl MaJIbIX KOJeOaHWi, NPAMOJIMHEHHOE pacmpoCcTpaHeHUe
CBETa, pas3joXeHue OeJoro cBeTra B CHEKTP, H3YYEHHE CBOMCTB
n300pakeHUs B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHus IpeaMeETa B
cobuparomeit J1uH3e, HaOMI0JeHNE CIUIOIIHbBIX U IUHEHYaThIX CIIEKTPOB
U3TY4YeHHSI): CaMOCTOSITEIbHO COOMpATh YCTAaHOBKY M3 H30BITOUHOTO
Habopa 0OOpyJOBaHUS, OMHCHIBATH XOJ OMNBITA U €r0 PEe3yIbTaThl,
(dbopMyIHpOBaTH BHIBOIBL;

OPOBOAUTh IpPU HEOOXOJMMOCTH CEpPUI0 MPSIMBIX HW3MEpPEHUH,
ompenenssl CcpellHee 3HaueHue u3MepsieMoil BenuuuHbl ((HOKyCHOE
paccrosiHue coOuparolieil JUH3bI), OOOCHOBBIBATH BBHIOOp crocoba
u3MepeHus (M3MEPUTENHLHOTO TPUOOopa);



MPOBOJUTL HCCIICIOBAHWE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BPEMEHU
MIPY PaBHOYCKOPEHHOM JBMKCHUHU 0€3 HauaJdbHOW CKOPOCTH, MEpPHOJIa
KoJIeOaHW MAaTEMAaTHIECKOTO MAasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH
yria OTPaKCHHs CBETAa OT yIJIa MAJeHUS U YIIa MPEIOMIICHHS OT YIJia
najcHus): TUTAHUPOBATh HCCIEAOBAHUE, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, ()UKCHUPOBATh pE3yJbTaThl IOJYYCHHONW 3aBUCHUMOCTH
(Gu3HUECKUX BEIWYUH B BUJE TaOJUIl U TpaduKOB, J€IaTh BHIBOIBI IO
pe3ysIbTaTaM MCCIICIOBAHUS;

NIPOBOJAUTL KOCBCHHBIC HM3MEPEHUS (PU3MUYECKUX BEIMYHUH (CpeaHssS
CKOPOCTh M YCKOPCHHE Tella MPU PAaBHOYCKOPCHHOM JIBHIKCHUH,
YCKOPEHHE CBOOOJIHOTO TMAJCHUSs, )KECTKOCTD MPYKUHBI, KO3PHUIIUCHT
TPEHHS CKOJBKCHHS, MEXaHMYecKass pabdoTa W MOIIHOCTh, YacToTa U
NeproJ] KOJICOaHWH MaTEMaTUYECKOTO W TMPYKUHHOTO MAasSTHUKOB,
ONTHYECKAs CHUJa COOMpAOIICH JIMH3BI, pPAJUOAKTUBHBIA (OH):
IUTAHKUPOBATh U3MEPEHUs, COOMpaTh SKCIICPUMEHTAIBLHYIO YCTAHOBKY U
BBITMIOJIHATE ~ WU3MEPCHHUS, CleAys MPEUIOKEHHOW  HMHCTPYKIIUH,
BBIUUCIIATh 3HAYEHWE BEJIMYMHBI ¥ aHAIU3UPOBATH IIOJYYCHHBIC
pe3yabTaThl C YUYETOM 3aJaHHOW MTOTPEITHOCTH H3MEPEHUH;

coOnroaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKH HM3YYEHHBIX (U3UYECKUX MOJCIICH:
MaTepuabHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJETIbh aroMa, HYKJIOHHas
MOJIEJTh ATOMHOTO SIpa;

XapaKTepH30BaTh TMPUHIUIBI JIEHCTBUS HU3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPON Ha WX OmucaHus (B TOM YHCIE:
CIUJOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS M YCKODEHUS, paKeTa,
9XOJIOT, OYKH, MEpUCKON, (oToammapar, ONTUYECKHUE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O
CBOMCTBaxX (U3MUECKUX SBJICHHUH U HEoOXonuMmble (U3MYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH  W3Y4YEHHBIX
TEXHHUYECKUX YCTPOMCTB, MU3MEPUTETHHBIX puOOpOB "
TEXHOJIOTUYECKUX TIPOIECCOB TMPH PEHICHUH YUeOHO-TIPAKTHIECKUX
3a/1a4, ONTUYECKUE CXEMBI JIJISi TIOCTPOCHUS M300pPaKeHU B TUIOCKOM
3epKajie ¥ COOMPAIOIIECH JTMH3E;



NPUBOAUTHL TOpUMEPHl  (HAXOAUTh HWHQPOPMAIMI0O O MpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU I oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 370POBbsI U COOJIIOACHUS
HOPM 3KOJIOTMYECKOTO OBEACHMS B OKPYKaIOILEH CpeJie;
OCYIIECTBIIATh TOUCK HWHPOpManuu (PU3UIECKOTO COACpKaHUS B
WNutepuere, camocToATenbHO (HOPMYNHMpPYs TOMCKOBBIM  3arpoc,
HAaXOJUTh  MYTH  OMNpEJEJEHUS  JIOCTOBEPHOCTH  IMOJIYYEHHOU
uHQoOpMalMK Ha OCHOBE MMEIOIIMXCS 3HAHUW M JIOMOJIHHUTEIBHBIX
HUCTOYHUKOB;

UCIIOJI30BaTh NPHW  BBIMOJHEHUM Y4EOHBIX 3aJaHUN  Hay4dHO-
NOMYJIIPHYIO JIUTEpaTypy (PU3MUECcKOTro CcojepKaHusi, CIPaBOYHBIC
Marepuaiabl, pecypchl cetu VIHTepHeT, BiajeTh NOpuéMaMu
KOHCIIEKTUPOBAaHUsI TEKCTa, MpeoOpa3oBaHus WH(POpMAIMU W3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE
uH(OpMaIMK U3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COJICpIKAHUS,
myOIMYHO NPEJICTABISATh pe3ynbTaThl IPOEKTHOU WIH
UCCJIeI0BATEIbCKON JACSTEIBHOCTH, IPU STOM TPAMOTHO HCIIOJIb30BaTh
U3YYCHHBIH TOHATUMHBIN ammapaT HM3y4yaeMoro pasjaena (QU3uKd u
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTALUEeH ¢ y4€ToM OCOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl

Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOIE 2 Bubmorexa IIOK
' Y pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 2 1 Bubmaotexa LIOK
https://m.edsoo.ru/7f416194
. bu6moreka [IOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO,T IIO3HAHMSI hitos://m.edsoo.ru/7i416194
Hroro mo pazgeny 6

Pa3znen 2. IlepBoHayaibHble CBEJJEHUS 0 CTPOEHUM BellleCTBA

2.1 Crtpoenue BemecTa 1 bubmotera [JOK
' P B https://m.edso0.ru/7f416194
59 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BellleCcTBa https://m.edsoo.ru/7f416194
bubnuoreka [[OK
2.3 Ar 2
PETATHBIC COCTOMHI Bemectnd https://m.edsoo.ru/7f416194
Utoro mo pazneny 5

Pa3nen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl

3.1 MexaHndecKkoe ABMKCHHE 3 bu6mmoreka [JOK



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

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

3.2 WHuepuus, Macca, IJIOTHOCTh 4 bubmorera [JOK
' P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 14
A BIBE G https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuotexa [JOK
' TeIaMH, JKUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2 5
JlanrieHue KuAKOCTH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(EpHOE AaBICHHE https://m.edsoo0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 5 bubnuorexa [JOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Paszpnen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOMHOCTD https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubmorexa HOK
https://m.edso0.ru/7f416194
bubmuoreka [JOK
5.3 M 4
CRAMACCIAN SHeprit https://m.edso0.ru/7f416194
Hroro no paszneny 12



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

12




8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBIeHUs
bu6mmoreka [{OK
1.1 i 7
CTpoeHHE 1 CBOHCTBA BEIICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 htts://m.edsoo.ru/7fA181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [[OK
2.4 4
UICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145
I[TPOTPAMME '



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uucgpoBbIe
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bu6mmoreka [{OK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
b K
1.2 Bzaumoneiicteue ten 20 1 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 Bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusi U BOJTHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCINE KOJChANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMAarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 5 bubnuoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIE SIBJEHUA

4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIMH3BI ¥ OITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue Genoro ceeta B CEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
52 (TpoeiiHe aToMHOrO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
AICPHEIC peaKtn https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Paznen 6. [loBTopuTe/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHuUe 1 0000IIEHNE COACPIKAHUS 9 5 bubnuoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 27

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoTsl

Jara
HU3yUYeHus

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npupopl. Prusndeckue
SIBJICHUS

MexaHndeckue, TCIUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SBJIICHUS

dwusznyeckue BEITMYNHBI U HX
W3MEpeHUE

Ypok-uccnenoanue "N3mepenne
TeMIIepaTypbl IpU HOMOIIH
AKHUJKOCTHOTO TEPMOMETpaA U
JlaTYuKa TEMIIEpaTyphl"

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKH U3Y4aIOT
npupoay. EcrecTBeHHOHAay4HBIN
MeTo no3Hanus. Onucanue
(bu3MYECKUX SIBJICHUN C TTOMOIIBIO
Mojenen

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka



https://m.edsoo.ru/ff09f72a

TUIIOTE3bI: JaJbHOCTD MOJIETA
apuKa, MymeHHoro
TOPU30HTAIIEHO, TEM OOJIBIIE, YeM
0oJIbIIIe BEICOTA TTyCcKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAOIINE TUCKPETHOE bubnmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIECTBA
8 JIBM>KeHHE YacTHII BEIIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoaane «ONbITHI 1O
9 HaOJIOACHHIO TEIIJIOBOTO
pacIIupeHus ra30By»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
B3anmocBsI3b MEX Iy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHHUSIX M UX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHH BOIBI
MexaHHYeCKOE IBMKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE
bubmuoreka [JOK
13 Cropocts. Enurue! cropoctu https://m.edsoo.ru/ff0a079c
14 Pacyer nytu 1 BpeMeHM IBUKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuust. 3akoH HHEPLUH. bubnuorexa [IOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

B3anmopelicTBre Ten Kak puyuHa
M3MEHEHUS CKOPOCTH JIBHKEHUS
Ten

https://m.edsoo.ru/ff0a0c10

16

IInotHOCTHE Bemiectsa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas padota
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEIa»

18

Pemenue 3amaq mo reme
"IInoTHOCTE BemiecTna'”

bu6moreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuita Kak XapaKTepHUCTHKA
B3auMoaeiicTBuda Ten. Cuia
ynpyroctu. 3akoH ['yka

20

JlabopaTtopHas pabota «3yuenne
3aBHCUMOCTH PACTSDKEHUS
(nedopmanuu) Npy>KUHBI OT
MPUIIOKEHHOMN CHJIBI»

21

SIBnenune taroredusa. Cuia TSHKECTU

22

CBsi3b MEX1y CHJION TSAXKECTH U
Mmaccoi teaa. Bec tena. Pemienune
3aga4 no teMe "Cuna Tsokecta”

bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cua TsDKeCTH Ha APYrux
miaHeTax. duzndeckue
XapaKTCPUCTUKU IIJIAHET

bubmuoreka [JOK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cuit. JlnuHamomeTp

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecoMmocTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

26

CrnoxxeHue IByX CHII,
HaIIpaBJICHHBIX 10 OJTHON IIPSIMOM.
PaBHOelicTBYIOIIAS CHIT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByrOMmast cui'"

28

Tpenue CKoJIbKEHHs U TPEHNE
nokosi. Tpenue B nmpupoae u
TEXHUKE

bu6moreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHas pabota «3yuenne
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMpPHUKACAIOIINXCS
MMOBEPXHOCTEI

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4u Ha onpenieeHue
PaBHOJEHCTBYIOIIECH CHIIBI

31

Pemrenue 3agay mo remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue crn», «CHIIb,
«PaBHOIEHICTBYIOIAS CHID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas paboTa o Temam:
«MexaHn4yecKkoe JBHKEHUEY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«['pacduueckoe nzo06pakeHue cui,
«Cuibel»



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Hasnenne. CriocoObl yMEHBIICHUS

bubnuoreka [IOK

33
U YBEJIMYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiienue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00béMa bubnmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Tlepenaua naBneHust TBEPALIMU
35 TGJ'II;MI/I KUIKOCTIMU U ll")iaMI/I bubnmorexa LOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akoH ITackans
JlaBaeHue B )KUJIKOCTH U rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmmorexa TTOK
https://m.edsoo.ru/ff0a2718
TKECTH
Pemenue 3amad mo reme
37 «/laBneHue B )KUIKOCTH U Ta3e bubmorera [JOK
a ' https://m.edsoo.ru/ff0a2826
3axoH Ilackams»
bu6moreka [IOK
38 CooOmraromuecs coc
HHIATOTHHECs ARl https://m.edsoo.ru/ff0a2970
39 T'unpasimueckuii mpecc Eubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
SKUIKOCTHBIA HACOC
Atmocdepa 3emiu. [Tpuyannsl
CYILIECTBOBAHUS BO3 HOU
i AV bubmuoreka [JOK
41 000104k 3eMin. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMOc(epHOTOo TaBJICHUS OT
BBICOTHI HaJl yDOBHEM MODSI
42 Bec Bo3nyxa. AtmMocdepHoe bubmmorexa [JOK

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

N3mepenune atmochepHOTro

bu6mmoreka [IOK

43 nasneHus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JaBJIEHUS OT BI)ICOTIE)HI;I{ YpPOBHEM bubnmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomertp-anepoun. AtmochepHoe bubnuorexa [JOK
JIABJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaq nmo reme "
AtMmocdepHoe naieHue"
JlelicTBUE )KUJIKOCTH U Ta3a Ha
47 MIOTPY’KEHHOE B HUX TEJO. Bubamorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlaGopaTtopHnast pabota
48 «OmnpeneneHne BHITATKABAIOIIECH bubnuoreka [IOK
CHUJIbI, IEVCTBYIOIIECH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 Tejia B BoJe oT 00béMa bubnnorexa [IOK
5 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTU
Tena»
50 [InaBanue Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
51 JlaGopaTopHas pabora

"KoHcTpynpoBaHue apeomMeTpa Wi



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

KOHCTPYMPOBAHHE JIOAKU U
OlpenesicHue e€
rpy30M0abEMHOCTH "

Pemrenue 3agad mo reMam:
«IInaBanue cynos.

bu6mmoreka [IOK

52 BosngyxomiaBanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUIAKOCTEH U Ta30B»
KonTposnbHas pabora no teme
53 «J/laBneHHe TBEPABIX TEN,
JKUAKOCTEN U Ta30B»
bu6moreka [IOK
>4 Mexaritecias padota https://m.edsoo.ru/ff0a3f82
bu6moreka [IOK
55 MomHOCTS. ERMHHIIE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccnenoBanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noanéMe o Jectauie"
57 [Ipocthie MexaHnu3mbl. Poiyar.
PaBHOBecue cuin Ha peruare
Peryaru B TexHuke, ObITY U
58 npupoje. JlaboparopHas pabora 05 bubnunoreka [JOK
«HccnenoBanue ycnoBUid https://m.edsoo.ru/ff0a478e
PaBHOBECHS pbIyara»
59 Pemenue 3aga4 no teme «YcClIoBUA bubmuoreka [JOK
pPaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
60 Koadduunent nosneznoro 0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

JNEUCTBUSI MEXaHU3MaA.

Jlaboparopras pabota «3mepeHue

KII/I HaKJIOHHOW MJIOCKOCTH»

61

Pemenne 3amau mo reme "Pabora,
MomHocTh, KIT/["

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas u noTeHuMaibHas
SHEPrUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4252

63

3aK0oH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT IO TEME
"OKCIIEpUMEHTAIbHOE
OTIpEICIICHUE U3MEHECHUS
KHUHETUYECKON U ITOTEHIINAILHON
SHEPIruU MPY CKATHIBAHUM TeJa 0
HaAKJIOHHOM IIOCKOCTH"

65

KonTtponbHas padoTa o teme
«PaboTa 1 MOIIIHOCTh. DHEPTHUs»

66

PesepBHbIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHu4deckoe
nBmxenue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrlit ypok. Pabora ¢
TeKcTaMH 110 Teme "JlaBiieHue
TBEPJIBIX TEN, )KUJIKOCTEN U ra3oB"”

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PezepHblit ypok. Pabora c
TeKcTaMH 110 TeMe "PaboTta.



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

Mo1HoCTb. DHEprus"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

12




8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuorexa [JOK
TEOPUH U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
TTOITBEPK ICHUSI
9 Macca u pazmep aTOMOB H 1
MOJIEKYI
Monenu TBEpIOTO, KUAKOTO U
. bu6moreka [IOK
3 ra3z000pa3HOro COCTOSTHUMN 1
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
AKHUJKOTO U ra3000pa3HoOro
4 COCTOSIHUH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISPHO-
KMHETUYECKOU Teopuu
5 Kpucrammmaeckue u amopdabie 1 bubnunoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBEpXHOCTHOE HATsHKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemnoBoe pacimpeHue u cxartue 1

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TEMIIEPATYPbI

8 CO CKOPOCTBIO TEIJIOBOTO
JIBUYKCHUS 9aCTHI]

9 Buyrpennss sneprusi. Crioco0bl bubnuorexa [JOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

10 Brget Tenonepena https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHYECcKO€E UCIOJIB30BAaHUE

11 TEMIOBEIX CBOMICTB BEIIECTB U bubmorexa HOK

https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEISIX
sHeprocOepexxeHus"

12 KoaunuecTBo TemnoTtsl. Y aenbHas bubnuorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOmeH U TeminoBoe Bubmmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHas pabota

14 "UccnenoBanue sBICHUS bubmuoreka [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiueit BobI"

Pacuer konuyecTBa TEIIOTHL,

15 HE0OXO0IUMMOTO ISl HATPEBAHUS
TeJa U BBIACNSIEMOT0 UM MPU
OXJTAKJICHUH

16 JlaGopaTopHas pabora bubnuorexa [IOK

"Onpenenenue yaeabHOU

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TEIUIOEMKOCTH BelecTa"

DHeprus TOIUBa. Y IeiabHas

bu6mmoreka [IOK

17
TEILIOTa CTOPaHUs https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEp/IcBaHUE

18 KPUCTATINYECKUX IT)eJI VY nenpHas bubnmorexa [TOK

P ' https://m.edsoo.ru/ff0a71d2
TETUTIOTA TUTABJICHUS
JlaGoparopnas pabota
19 "OnpeneneHne yaeabHOW TeTIOThI bubmorexa HOK
P y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbAa

20 [TapoobOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
nmapooOpa30BaHMs ¥ KOHJICHCAIIUH.

21 3aBUCUMOCTb TEMITEPATYPHI bubmorexa [OK

https://m.edsoo.ru/ff0a786¢c
KHUIIEHUSI OT aTMOC(EpHOTO
TaBJICHUS
Bnaxxnocts Bo3myxa.

99 JlaGopaTopHas pabota bubnuoreka [JOK
"OnpeneneHue OTHOCUTEIIbHOM https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO3ayxa"

93 Pemenue 3agau Ha onpeencHue
BIIQYKHOCTH BO3/yXa
[TpuHIHIIBEI PaOOTHI TEIJIOBBIX

24 nsurateneif. [lapoBas TypOuHa.

JIBurarens BHYTPEHHETO CTOpaHUs
25 KIIJ] TerymoBoro aBuratessi. bubmuoreka [JOK



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TennoBbie JABUTraTCIIv U 3aluTa
OKpYKarolel cpeibl

https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U MIPEBPALLEHUS
OHCPTIHH B TCIJIOBBIX ITPOLECCaxX

27

IToaroroBka Kk KOHTPOJIBHON
pabore o Teme "TerioBbie
sBieHus. lI3MeHeHue arperaTHbIX
COCTOSIHUII BemlecTBa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

KonTposshas pabora no teme
"TermnoBble sBiaeHUs. U3MeHeHne
arperaTHeIX COCTOSIHHI BemecTa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus e [[Ba poga
AIIEKTPUYECKHX 3apsI0B

30

Ypok-uccienoBaHue
"DnexTpuzanus Tea UHAYKIUEH 1
MpU CONMPUKOCHOBEHUM "

31

B3anmoperictBue 3apsoKeHHBIX TEII.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIJIEKTPUYECKOE MOJIE.
HanpsikeHHOCTD 3JIeKTPUYECKOTO
nosist. [IpuHIun cynepno3unuu
AIIEKTPUYECKHUX MOJIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu QJICKTPHUYCCKHX 3apsa0B.

OnemeHTapHbIN 3apsag. CTpoeHue
aToma

34

HpOBOI[HI/IKI/I " JUSJICKTPUKHU.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

3aKOH COXpaHEHMsI
ANEKTPUUECKOT0 3apsa

https://m.edsoo.ru/ff0a8ef6

Pemenue 3agau Ha npuMeHEHUE

bu6mmoreka [IOK

35
CBOMCTB 2JIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIOBUS €TI0

36 cymiectBoBaHus. VcTOUHUKH bubmorexa HOK

ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUSI DIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue

38 AJIEKTPUIECKOTO TTOJISI Ha 1
IIPOBOJIHUKY U IUDJIEKTPUKH"

39 DJIEKTPUYECKHUI TOK B METaJLIaxX, bubnuoreka [IOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DJIEKTpUYECKas LEb U €€
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "N3mepenue u peryinpoBaHue 0.5 bubmmorexa [JOK

P | PETYIHP ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIEKTPUUYECKOE HAMPSIKEHHE.

42 Boasrmerp. JlaboparopHas paboTa 05 bubnunoreka [JOK
"U3mepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspKeHus"

ComnpoTuBieHHe MPOBOJHHKA.
bu6mmoreka [JOK
43 VY enbHOE CONPOTUBIICHHE

BCIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

Jlaboparopnast pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO

44 COIIPOTHUBIICHHUS ITPOBOJIHHUKA OT bubmmorexa [HOK
https://m.edsoo.ru/ff0aa738

€ro JUTMHBI, TUTOLIAH MOIIEPEYHOTO
ceueHus u matepuana"
3aBUCUMOCTD CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1is bubmmorexa [OK

https://m.edsoo.ru/ff0aad4a

y4acTKa Ienu
JlabopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH

46 CHUJIBI TOKA, UIYILIETO Yepe3 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3UCTOpa U HANIPSKEHUS HA
pe3ucrope"
IlocnenoBarenpHOE U

47 napajuieIbHOE COCTUHCHUS
IIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBuia CJIOKEHUS HaIPSKEHUI bubnuoreka [JOK
MPY MOCJIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOpPOB"
Jlaboparopnas padota "[IpoBepka

49 MIpaBUJIa JUIS CUJIBI TOKA MPU bubnunoreka [JOK
NnapajjieIbHOM COCIMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos”

50 Pemrenue 3agau Ha npuMeHeHUe bu6mmoreka [JOK

3akoHa Oma AJId pa3JIn4HOIro

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

COCAMHCHUA IMTPOBOAHUKOB

PaGoTa 1 MOLIHOCTH

ol ANEKTPUUECKOTO TOKA. 3aKOH brbamorexa [OK
Jixoyna-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnast pabota

52 "Onpenenenne padboOThI U Et?i?;;T:;(si?g/I:anb%O
MOIIHOCTH JJIEKTPHYECKOTO TOKA" T '
DNEeKTPUUYECKUE LIETIH U

53 MOTPEOUTENN NEKTPUUECKON bubnuoreka [IOK
sHeprum B O6bITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOJBHOMN
pabore 1Mo Teme "IIEKTPUIECKUe

54 3apsbl. 3apsHKEHHBIE Tella U UX Et?[i?/?&fgsigﬁ/ifmab dc
B3auMoaericTBuA. IlocTOSTHHBIN
AIEKTPUUYECKUN TOK"

KounTponbnas pabora no teme
"DneKTpuUecKue 3apsabl.

55 3apsKEHHBIE Tela U UX f;i?;:qf;igﬁ}; 0abeas
B3aumoieicTBus. [I0CTOSTHHBIN T '
AJIEKTPUYECKUN TOK"

56 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICIICTBIE

57 Ypoxk-uccnenopanue "N3yuenue bubnuoreka [JOK
M0JIe MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnuTHoe noJsie. MarautHoe Bubmmorexa LIOK

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

moJie 3eEMJIA U €r0 3HAUYECHUE IS
JKA3HU Ha 3eMiie

59

OmneiT Dpcrena. MarautHoe 1noJie
3IEKTPUYECKOTO TOKa MaruurHoe
I1OJIC KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpMeHeHne IeKTPOMarHuToB B
texHuke. JlaboparopHast pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DNeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcronp3oBanne
3J1€KTpOlIBHF3TCJ'I€I>fB TEXHUYCCKUX
YCTpPOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHE
paboTHI AMeKTpoaBUTaATENS"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3aKoH
ANIEKTPOMArHUTHON WHIYKITUH.
[IpaBuno Jlenna

63

OnekrporeHeparop. CrocoOsr
MOJIy4EHUS DIIEKTPUIECKOH
SHEPruu. DIIEKTPOCTAHIIMU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPrUu

64

[ToaroToBka Kk KOHTPOJIBHOU
paboTe 1o Teme "DeKTpHUUECKUe U
MAaTrHUTHBIE SBJIEHUS"



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

65

KonTtponsHas pabota o Teme
"DJIeKTpUUECKHE U MAarHUTHBIE
siBIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acbh14

66

PesepBHblii ypok. Pabota ¢
TekcTaMu 1o TeMe "TeruioBbie
SABIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

PesepBHblit ypok. Pabota ¢
TexcTaMu 110 TeMe "I1oCcToSHHBIN
ANEKTPUYECKUH TOK"

bubmmoreka [{OK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrlit ypok. Pabota ¢
TeKCcTaMU o TeMe "MarduTHbIe
ABIeHUS"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Konrpoabubie | - Hpakrieckue i[:;:eﬂnﬂ :)I;I[()bal;?)l;?:enbnme
padoThI padoThI pecypest

1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCHUTENHHOCTh MEXaHUYIECKOTO 1 Bubamorexa [JOK

https://m.edsoo.ru/ff0ad474

JIBUKCHHS

3 PaBHOMEpPHOE IpsIMOJIMHEHOE 1 bubnuoreka [JOK
TNIBUDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsMoiMHeitHOe

4 nekeHue. CpeaHsiss 1 MTHOBEHHAS 1
CKOPOCTh

5 [IpsmonuHeliHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUSL. 1
I'paduk ckopoctu
JlaGoparopnas pabora

7 "Onpenenenne yCKOpeHus Tejia Ipu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBJKEHHH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTu"

8 CBoOoHoe nagenue Tei. OmbIThI 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

Tanunes

PaBHOMEpHOE NBUXKEHHE 11O
okpyxHocTu. Ilepron u gacrora

bu6mmoreka [{OK

o oOpamenus. JInneliHas u yriaoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHHE
11 IIepBeiit 3akoH HeroToHa. Bexrop bubnuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHoOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuoreka [JOK
Cynepnosunus cuin https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHUE bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka Eggﬂ?&fgggﬁ; 0aeca2
16 Pemrenne 3agau mo teme «Cuiia
YIOPYTOCTHY
JlaGopaTopHas pabota
17 «OmnpeaeneHue )KeCTKOCTU bubnmorexa [IOK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [JOK
18 Chuia TpeHHs https://m.edsoc])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHas pabora bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenue kodpduimeHTa
TPEHUs CKOJIbXKEHUs"

https://m.edsoo.ru/ff0af8be

21

Pemrenue 3amga4 no teme "3aKOHbI
Hrrotona. Cuna ynpyroctu. Cuna
TpeHus"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0afb8e

22

CI/IJ'Ia TSIOKECTU U 3aKOH BCGMI/IpHOFO
TATOTEHUS. Y CKOpEHHE CBOOOHOTO
ImagacHUusA

bubmmoreka [IOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepenus "JBmxenue
T€J BOKPYT T'PaBUTALMOHHOTO
uentpa (CosnHeyHas cucTema).
lNamakTukn"

24

Pemrenne 3agaug o treme "Cuiia
TSDKECTH M 3aKOH BCEMHUPHOTO
TATOTCHUA"

bu6moreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[lepBas kocmMuueckasi CKOPOCTb.
HesecomocTs u neperpysku

bu6moreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MatepualibHON TOUKH.
AOGCOJIFOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpIOTO TEIA C
3aKpeIIEHHON OChIO BpAIllCHUSI.
MowmeHT cunebl. LlenTp TsxecTn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuanbHO TOUKH.
AGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENIA C
3aKpEIUIEHHON OChIO BPAILICHHUSL.
MowmenT cunsl. LlenTp Tsxectn



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pemrenne 3agau o reme "MoMeHT

bubnuoreka [IOK

28
cuibl. LlenTp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe

29 o ieMe "MexaHHqﬁiKoe ’ bubmorexa HOK

o " https://m.edsoo.ru/ff0b0408
IBIKeHue. BzaumoaencTeue Tel
KontponbHas padoTa o teme
30 "MGXZHI/I‘IGCK(I))e BIDKCHHE bubmorexa HOK
N g " ' https://m.edso0.ru/ffOb06ec
B3anmopeiictue Ten
Nmnynsce Tena. IMITynbC CHITBL.

31 3aKoH COXpaHEHUS UMITYJIbCA. bubnuotexa [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3anMMOJICHCTBHE
Pemenne 3agau mo teme "3akoH bubnuorexa [JOK

32
COXpaHEHUs ummysbca' https://m.edsoo.ru/ff0b096¢

33 Ypoxk-koupepennus "PeakTuBHOE
JIBH)KEHUE B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
34 Me e 0
XAHICCK paboTd 1 MOUHHOCTE https://m.edsoo.ru/ff0b0a84
PabGoTta cunibl TSDKECTH, CHIIBI bubnuoreka [JOK

35
YIOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopnas pabora
«OnpeneneHue paboOThI CHITBI

36 TPEHUS NP PABHOMEPHOM
JBUKEHUHU Te€JIa TI0 TOPU30HTAIBHOMN
MMOBEPXHOCTU»

37 CBs3b 3HEprUM U pabOTHI.



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IToreHumanpHas dSHEPIUst

Kunernueckas sneprus. Teopema o bubnuorexa [JOK
38 .
KUHETHUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKE
40 Jlaboparopnas padota «3yuenue bubnuotexa [JOK
3aKOHA COXPAHEHHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aTyxaroiue KojJeOaHusl.
42 BrinyxxaeHnbie KonebaHus bubmmorexa TTOK
Y ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuuecKuid U Py KUHHBIN
MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepuoja KojebaHuii OT KECTKOCTH Bu6mmorexa [JOK
puon https://m.edsoo.ru/ff0b197a
MPYKUHBI K MaccChl Tpy3a»
45 [IpeBpalenue s3uepruu npu
MEXaHUYECKUX KOJICOaHUSIX
JlaGoparopnas pabora
46 «OnpeneneHue 4acToThl U Nepuoaa bubnunoreka [JOK
KoJiebaHuil MPYKMHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa»
Jlaboparopnas pabota «IIpoBepka
PATOPHaA P POBEP bubmuoreka [JOK
47 HE3aBUCHUMOCTH IEpHo/ia

Kosie0aHMi Tpy3a, MOBEIIEHHOTO K

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

HUTHU, OT MAaCChl Tpy3a»

48

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4EeCKUX BOJIH. [IpomonbHbIE
Y TIOTIEPEYHbIE BOJIHBI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpox-koHpepeHuus
"MexaHn4ecKue BOJHbI B TBEPAOM
tene. CelicMuueckre BOJIHbI"

50

3ByK. Pacnipoctpanenue u
OTpaKeHHE 3ByKa

51

Ypoxk-uccnenosanue "Habmronenune
3aBUCHMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

52

['poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

VYpoxk-koHpepeHnius "YapTpa3ByK U
MH(]pa3BYyK B MPUPOJIC U TEXHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "3aKOHbI COXpaHEHUS.
Mexannyeckue KoJieOaHus 1
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KounTpombnas pabora no Teme
"3aKOHBI COXpaHEHUSI.
MexaHnnyeckue KoJieOaHus u
BOJIHBI"

56

QHGKTPOMEIFHI/ITHOC IIOJIC.
QHGKTPOMaFHI/ITHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH

Ypok-koupepenmus "Llkana
QJICKTPOMArHUTHBIX BOJIH.

58 Hcmone3oBanne bubmmorexa [TOK
https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATrHUTHBIX BOJIH TSI
COTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue
. bubnuotexa [JOK
59 CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C
\ https://m.edsoo.ru/ffOb2c6c
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCcTOTEI ¥ JUIHHEI
AIEKTPOMArHUTHOM BOJIHBI
DneKTpoMarHuTHas IpUpojIa CBETA.
61 CxopocTth cBeTa. BoHoBEIE bubmorera [JOK
P ’ https://m.edsoo.ru/ff0b31d0
CBOJCTBA CBETa
Uctounuku ceta. [IpsamonnneitHoe
62 acpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa LOK
pactipoctp ' https://m.edsoo.ru/ffob3658
Counna u JIynsl
3aKOH OTpaKEHMS CBETA. 3epKaja.
bu6mmoreka [JOK
63 Pemenue 3a1a4 Ha mpuMeHeHUe
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXEHUS CBETA
64 [Ipenomiienue cera. 3aKkoH bubnuoreka [JOK
MpEeTOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
ITonHoe BHYTpEHHEE OTPaAKEHHUE
yIP P bubmuoreka [JOK
65 cBera. Mcrop30Banue MOJTHOTO

BHYTPCHHCT'O OTPAXKCHUA B

https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OIITUYCCKHUX CBECTOBOJAaxX

JlaGoparopnast pabota
"UccnenoBanue 3aBUCUMOCTH yIJia

66 MPEJIOMIICHHUSI CBETOBOTO JIyda OT
yrja najieHusl Ha TpaHulle "BO3yX-
crexno""
VYpok-koHpepeHus
"Ucnonp30BaHue MOJIHOTO
67 BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS
CBSI3b"
bu6moreka [IOK
68 JIun3bl. OnTHYeCKast Crjla JIMH3bI httos:/m.edsoo.ru/fOb3f2C
[TocTpoenne nu3obpaxkeHuit B bubnuoreka [IOK
69
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnuorexa [JOK
pacCTOSIHUA U ONITUYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomei JMH3bI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onTU4YecKas cUcTeMa. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "leexTs
3penus. Kak coxpanurts 3peHune"
74 Paznoxxenune Oenoro cBeTa B bu6mmoreka [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

cnektp. OnbiTel HproTOHA.
CrnosxeHune CeKTpaIbHbIX LIBETOB.
Jucnepcus ceera

https://m.edsoo.ru/ff0c0f4c

Jlaboparoprast pabota "OmbITEI TIO
Pa3IoKEHUIO OEJIOTO CBETA B

bubmmoreka [{OK

75
CHICKID 1 BOCHPITHIO UBCTa https://m.edsoo.ru/ff0cOe2a
MPEAMETOB TP UX HAOIIOICHUN
yepes 1IBETOBbIe PUIbTPHI"
Ypoxk-npaktukym "BosHOBBIE
76 CBOWCTBa CBETa: TUCIICPCHS,
uHTepdepeHus u nudpaxus'
77 OmerTel Pe3epdopna u muranetapHas bubnuorexa [JOK
MOJEINEL aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue u norfouieHue cBeTa
. bu6mmoreka [JOK
79 atomoMm. KBaHThbl. JInneluaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 Ypok-npaktukym "Habmonenune bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BHIbI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOrO sipa. bubnuoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE IPEBPAILICHHUSI. bubnuoreka [IOK

30TONEI

https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

Pemenue 3a1au 1o teme:

bubnuoreka [IOK

84 "PaguoakTUBHBIE IPEBpALICHUS " https://m.edsoo.ru/ff0clb4a
85 [Tepron momypacrana
Ypok-koH(pepeHus
86 "lfa)lI/IoaKqu)/IBIZ{me U3ITyICHHS B bubnmorexa [TOK
| https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEAUITUHE, TEXHUKE
SAnepubie peakuu. 3aKOHBI
87 COX}ZI;)aHCHESI 3aps0BOTO U bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET
88 DHeprus CBSI3U aTOMHBIX SIIEP. bubnuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
Peakuuu cunTe3a u AeneHU saep.
90 Ucrounuku sueprun ConHIa u bubmmorexa LOK
. https://m.edsoo.ru/ff0c1e88
3BE3]
Ypok-koudepennus "SAnepHas
o1 sHepreTuka. JlefcTBus
PaZMOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroToBka K KOHTPOJBHOM padoTe
92 1o TeMe "DNEeKTPOMArHuTHOE TOJIE. bubnuoreka [JOK
DNEeKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBble siBneHUA"
93 KonTponpHas paboTa no Teme

"DIEeKTpPOMAarHUTHOE MOJIE.



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMAarHUTHBIE BOJIHBI.
KBanroBeie saBienms"

[ToBTOpEHue, 06001IEHNE.

bu6mmoreka [{OK
94 JIabopato e pabo 0 C
" pat piIH P Tlf Ho1ypey https://m.edsoo.ru/ff0c245a
BsauMmoelicTBue Tel
[ToBTOpenue, 0606menue. Peenue
95 ACUETHBIX U KaUeCTBEHHBIX 3a/1a4 bubnmorexa LOK
P " " https://m.edsoo.ru/ff0c2572
o teme "TertoBbie MpouecChl
[ToBTOpenue, o6odmenue. Pemenne
96 paCUETHBIX U KAaYECTBEHHBIX 3a/1a4 bu6moreka [IOK
mo Teme "KIIJI TermoBeIx https://m.edsoo.ru/ff0c2a22
nBurareiaen"
[ToBTOpenue, o6o6menue. Pemenne
97 aCYETHBIX U KAUYEeCTBEHHBIX 3aa4 bubmorexa HOK
P a https://m.edsoo.ru/ff0c2b30
no teme "KII/] snexkrpoycraHoBOK"
[ToBTOpEeHME, 060OIIECHNE.
98 JlaGopatopHble pabOTEI IO KyPC bubmorexa LOK
" Patop P " ey https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
" bubnuoreka [JOK
99 TEKCTAMH 110 TeME "3aKOHEI
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsS B MEXaHUKE
[ToBTOpeHue, 0606mEeHue. Pabora ¢
" bubnunoreka [JOK
100 Tekcramu 1o TeMe "Komnebanus u
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 IToBTOpenue, o6odmenue. Padora c bubnuorexa [IOK

TekcTaMu 1o TeMe "CBeTOBBIE

https://m.edsoo.ru/ff0c3044
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SIBJIEHUS"

[ToBTOpenue, 06061menue. Padora c

102 TexkcTaMmu 1o teMe "KBanToBas u 1
saepHas Gpusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






