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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJICHA HA OCHOBE TMOJOXKEHUH M TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxke ¢ yaétom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopepxaHue mnporpaMMmbl 1O (U3KMKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCA W OpPraHU3alUi0 H3yYEHHUS
¢u3nKu Ha NeATEIbHOCTHOM OcHOBe. B mporpamMme mo (u3uKe YYUTBHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanusauuu TtpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4EOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma 1o ¢u3HKe ycTaHaBIUBAET pacrpeziesieHne yueOHOro Marepuana
1o rojaMm o0yudeHus (Mo Kjaccam), MpeuiaraeT IPUMEPHYIO MOCIeI0BaTeIbHOCTh
U3YYEHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IMPEAMETHOTO COACpKaHUSA U
y4€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUSd METOJUYECKON
MOMOIIM YUYUTEIIO B CO3/IaHUU paboueil MporpaMMBbl MO0 y4eOHOMY IIPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJOruel, acTpOHOMHEN 1 pu3nUecKoi reorpadueil, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, MPEJOCTaBIseT Hambosee sICHbIe
oOpasiibl MPUMEHEHUsI HAYYHOTr0 METO/Ia TIO3HAHUs, TO €CTh Croco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Opnna w3 raaBHBIX 3a7a4 (U3UUECKOro o0pa3oBaHUSI B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (POPMHUPOBAHMU €CTECTBEHHOHAYYHOW TPaMOTHOCTU M
UHTEpECca K HayKe Yy 00yJaromuxcsl.

WU3yuenue ¢Qusukun Ha 0a30BOM YpOBHE MPEIOJIaracT OBJIAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCT!

e HAYYHO OOBACHATH SBICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJIOBAHMUS,

e HHTEPNPETHPOBATH  JIAaHHBIE U HCIOJB30BaTh  HAy4YHbIE
J0Ka3aTeabCTBA JUIs MOJTYyYEHUS BHIBOJIOB.

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
ompeneneHsl B Konuenmuu npenomaBanusi ydeOHoro mpeamera «®Pusnka» B
oOpa3oBareibHBIX opraHuzanusx Poccuiickoit ®enepainuu, peamu3yOMUX
OCHOBHBIE  0011€00pa3oBaTe/ibHble MPOTrpamMMbl, YTBEPKAEHHON peLICHHEM



Komnernun MunncreperBa npocseienust Poccuiickoii denepanuu (poTokosa oT 3
nexaops 2019 r. Ne [TK4BH).
Iesun n3zyyenus pusnku:

NpUOOPETEHUE HHTEpeca U CTPEMIICHUS OOydYaroluXCsi K HayYHOMY
W3YYECHUIO TNPUPOAbI, PA3BUTHE HX HHTEIUIEKTYAJIbHBIX UM TBOPUYECKUX
COCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (JOPMUPOBAHUE
HCCIIEIOBATEIILCKOIO OTHOLIEHUS K OKPYKAOLINUM SIBIICHUSIM;
dhopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3yUeHUsI OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;
dbopMupoBaHUE TPEACTABICHUN O POJIU (U3UKU ISl Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TpPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oyaymiein
npo¢eCCUOHATILHON JIeSITEIHHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHeneMy 0Oy4eHUIO B 3TOM HaIlPaBJICHUH.

JlocTibkeHne 3THUX IeNiel mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOmrero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

NpUOOpEeTeHUE 3HAHUM O JIUCKPETHOM CTPOCHHMM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

MpUOOpPETECHNE YMEHUW OMHCHIBATh U OOBSICHATH (DM3UUECKUE SIBICHUS C
MCIIOJIb30BaHUEM MTOJTYUYECHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHHS MPOCTEUIMX pacdyETHBIX 3aJad ¢
UCIOJIb30BAaHUEM buznYeCcKuX MOJIeIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOIIOAATh NPUPOHBIE SIBICHUS U BBINOJIHATH OMBITHI,
nabopaTopHble paOOTBI M  IKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHPOPMAIME PU3NUECKOTO COACpKaHUS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIHA3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITIH;

3HAKOMCTBO €O cepaMu mpodecCHOHaATBLHON JAeITEILHOCTH, CBI3aHHBIMU
c (u3uKoi, W COBPEMECHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (DU3NUECKON HAYKHU.

Ha wm3ydenne ¢usuku (0a30BBIi YPOBEHH) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJENIO), B 8
Kjacce — 68 vaco (2 4aca B Hejelno), B 9 kinacce — 102 yaca (3 yaca B Heemio).

[Ipennaraemsiii B mporpaMmme 1mo (QU3MKe MepedeHb JTabopaTopHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeIb JeIaeT BEIOOP MPOBEICHUS
71a00paTOPHBIX PAa0OT W OMBITOB C YYETOM HMHIWBUIYAITBHBIX OCOOCHHOCTEH



oOy4Jaromuxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3aJaHHM, MPEUIaraéMbIX B PAMKax
OCHOBHOT'0 FOCYAapCTBEHHOT'0 3K3aMeHa 10 (pU3HKe.
COIAEPKAHUE OBYUEHUSA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KaIOLIEro MUpa.

dusnka — Hayka o mnpupone. SBneHus npupoapl. PU3HMYECKHUE SBIICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbl. M3Mepenue @usnmueckux BenuuuH. Pusznyeckue
npubopsl. [lorpemHocts u3mepenuit. MexxayHapoHasi CuCTeMa €AMHHUII.

Kak ¢wusuka u JApyrue ecTecTBEHHbIE HAyKHM H3Y4aloT MPUPOY.
EcTecTBEeHHOHAy4YHbIII METOJ MO3HAaHWA: HAOIIOJEHUE, IOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HabmrogaemMoro saBieHus. Onucanue (U3NUECKUX SIBICHUN C TOMOILBIO MOJEIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SBJICHUSL.

2. @uznyeckue IpuOOpHl U MPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
1M (pPOBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpezeneHne LEHBI AEHUS IIKAJIbl U3MEPUTEIBHOTO MPUOOpa.

2. HM3mepeHue pacCTOSHUM.

3. H3mepenne o0bEéMa XUIKOCTH U TBEPIOTO Tea.

4. OnpezneneHue pa3MepoB MaJbIX TEN.

5. M3mepenue temreparypbl NpH MOMOIIM KHIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIbIIe, YeM OOJIbIIe BhICOTA
ycKa.

Pa3nea 2. IlepBoHavyaibHbIEe CBEICHUS O CTPOCHUM BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJdbl, HX pa3Mmepbl. OmNbIThI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxeHue wyactul BemecTtBa. CBfA3b CKOPOCTH JIBM)KEHMSI YacTHLl C
temriepatypoil. bpoyHoBckoe aBwxenue, nud@ysus. BzaumoneiicTBue yacTull
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MeXay CBOWCTBAMM BEUIECTB B Pa3HbBIX
arperaTHeIX COCTOSIHUAX M HUX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUNA BOJBI.

Hemoncmpayuu.



1. HaGnrogenue OpOyHOBCKOTO IBH>KEHHS.

2. Habmonenue nuddysum.

3. HaOmionenue — siBmeHuid,  OOBACHAIOMIMXCS  MPUTSIKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHUL] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psAOB (C  HCIOJNIb30BAaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIIOJACHHUIO TETUIOBOT'O PACIIMPEHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:keHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe nBHkeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne wuHepuMM. 3aKOH HMHEPUUH. B3auMoaencTBHE TeNl KaK NpPUYMHA
W3MEHEHHsI CKOPOCTH JBMXKEHUs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[TnotHOCTE BemecTBa. CBA3b IJIOTHOCTU € KOJWYECTBOM MOJIEKYJI B €IMHMIIE
00BEMa BeIeCTBA.

Cwita kak XapakTepucTuka B3aumoaeucTBus Ten. CHila ynpyrocTd M 3aKOH
['yka. M3mMepeHne cuiibl C MOMOLIBIO THUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJa
TskecTH. CHila TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CUJI, HAaMpPABJICHHBIX MO OJHOM mpsiMoi. PaBHOmelcTBytomas cuil. Cuiia TpeHwusl.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUE B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnronenne MexaHn4ecKoro IBUKEHUS TeNa.
W3mepenne cKopoCTH MPSMOJINHEWHOTO IBUKEHHS.
HaOmnroienre siBneHust HHEPLIUU.

CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TEJI.
CnoxeHue ChJl, HaITPaBJICHHBIX 11O OJTHOM MPSMOM.

Jlabopamopnuie padomot u onvimol.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBUKEHUA (IIapUKa B KUIKOCTH,
MOJIEIIU AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jlajee).

2. Ompezenenue CpeaHEH CKOPOCTH CKOJNBKEHHsS Opycka WM IIapuKa o
HAaKJIOHHOM IIJIOCKOCTH.

1
2
3
4. HabOnroneHue U3MEHEHHUSI CKOPOCTH TIPH B3aUMOCHCTBUU TEII.
5
6

OmnpezneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs (Iedopmarun)
HPY>KUHBI OT TPUIIOKEHHOM CUJTBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECa Teja M XapakTepa CONPUKACAIOIIMXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, dKMIKOCTEH U Ta30B.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepemadya maBieHUs
TBEPIBIMU TEJIAMM, KUIAKOCTAMU W rasamu. 3akoH Ilackans. [IHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUIKOCTU OT TriayOuHbl. ['mapocraTuueckuit
napanokc. Coobaromuecs cocyabl. [ nipaBindyeckue MeXaHU3MBbl.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 000mouku 3emau. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOT0 JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbH JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
Coobmaronuecs CoCybl.
['mapaBiuyueckuit mpecc.
[IposiBnenue nercTBrst aTMOC()EpHOro JaBICHUS.
3aBUCUMOCTH BBITAIKHUBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOM YacTu Teja
Y TJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcCIIOBHE IUIaBaHUS TEJl: IJIABAHUE WIIH MTOTPYKEHUE TEJI B 3ABUCUMOCTH OT
COOTHOLIEHHUSI TUIOTHOCTEN TEJIA U )KUIKOCTH.
Jlabopamopnsie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMA MOTPYKEHHOU B
YKAJIKOCTh YaCTH Tea.
2. OnpeneneHre  BBITAJIKUBAIOIICH CWIbL, JEHCTBYIOIIEH HaA  TeJo,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, JEHCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MaccChl TeJa.
4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUKOCTh
YacTH Tela U OT INIOTHOCTH KUAKOCTH.
5. KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKUH U
OIpelieNIEHUE €€ TPy30N0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [Ipumenenue npaBuiia paBHOBECHs pbhluara K 0J10Ky. «30J10TO€
npaBuwio» MexaHuku. KIIJI npocTeix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.
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Mexannueckas odHeprus. KuHeTmueckas © NOTEHIMWAIbHAS DHEPIUS.
[IpeBpailieHre OTHOTO BUJIa MEXAaHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXPAHEHUs
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomosl u onvimol.

1. Ompenenenue pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU TeJIa TI0

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yclOBUM paBHOBECUS pblyara.
3. M3zmepenne KIIJ[ HaKIOHHOM IIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON SHEPIUH.
8 KIIACC

Pa3zpnes 6. TerioBbie sABJICHUA.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOU TEOPUH CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOW TEOPHH.

Mopnenu TBEPIOro, >KHUIKOTO M Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObsACHEHHE CBOWCTB I'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUHM MOJIEKYJIPHO-KUHETUYECKON TEOPHH.
CMmaunBaHM€E U KallWJUISIpHBIE SIBIICHUS. TemIoBOe pacllupEHUE U CKATHE.

Temnepatypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO ABHUKCHUSA
yactull. BuyTtpenHsis sHeprus. CrnocoObl HU3MEHEHUS BHYTPEHHEW SHEPruu:
TeIIonepeavya u COBEpIIeHne padboThl. Buapl Temonepeiadu: TermIonpoBOAHOCTD,
KOHBEKIIUS, U3ITyYEHUE.

KommnuectBo TermioTel. YaeiabpHas TEIUIOEMKOCTL BeliecTBa. TeIriooOMeH Hu
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenuwe. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHHS OT aTrMochepHOTo
JABJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIUIOTa CTOPAaHUSL.

[Ipunuunsl padotsl TernoBbix asurareneid KIIJ[ temnoBoro nBuraresns.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOLIEH CPEJIBI.

3aKOH COXpPAHEHUS U MPEBPAILCHUS SHEPTUHU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO IBH>KEHHS.

2. HaGmonenue muddysum.

3. HaOmronenue siBieHu cMauydBaHUs U KaWJUISIPHBIX SBJICHUM.

4. HaOmroeHre TenioBoro pacuiupeHust Ted.



5. M3mMeHeHue naBieHUs ra3a MpU W3MEHEHUH O0BEMA W HArpeBaHUU WIIH
OXJIAXKICHUMU.

6. IIpaBuna uamepeHus: TeMnepaTypsl.

7. Bunbl Tenonepenayu.

8. OxJjax/JeHue Mpu COBEPILICHUU PadOTHI.

9. HarpeBanue npu coBepiieHur pabOThl BHEIIHUMH CHIJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMUHBIX BEIECTB.

11. HaGnroneHue KureHus.

12. HaGnrogeHue nocTosiHCTBA TEMIIEpaTyphl IIPH JIaBJICHUU.

13. Moaenu TerIoBbIX JBUTATEIEH.

Jlabopamopnsie pabomul u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO IEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.

2. OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJLIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OmnbIThl IO HAONIOACHUIO TEIJIOBOTO PACUIMPEHMS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmpeneneHue NaBJICHUS BO3AyXa B OJJIOHE MITIPUIIA.

OnbITel, AEMOHCTPUPYIONIUME 3aBUCUMOCTH [IaBJICHHUS BO3[yXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHHUSL.

6. [IpoBepka rumnoTe3bl IMHEHHON 3aBUCMMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaGmionenue wu3MeHEHUs BHYTPEHHEW OJHEPruM Tejda B pe3yjbTare
TEeIIonepeaur U padoThl BHEITHUX CHUJI.

8. HMccrnenoBanue sBIEHUS TEIUIOOOMEHA MpPU CMEUIMBAHUU XOJOJHOU U

ropstyei BOJBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MEHE C HArPEThIM METAIUIMYECKUM LUIIUH]IPOM.

10. OnpeneneHne yIeabHON TEITOEMKOCTH BELIECTBRA.

11. MccnenoBanue npoliecca UCIapeHus.

12. OnpeneneHne OTHOCUTEIBHON BIAKHOCTH BO3yXa.

13. OnpeneneHue yJ1eabHON TEIIOTHI IIaBJICHUS JbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHBIE SIBJICHMS.

OnekTpuzaums Ten. J[Ba poaa dIEKTpUUECKUX 3apsiaoB. BzaummopeicTBue
3apsokeHHbIX Ten. 3akoH KynoHa (3aBUCUMOCTH CHJIBI  B3aUMOJCUCTBUS
3apSKEHHBIX TEJ OT BETUYHMHBI 3apSAJI0OB U PACCTOSHUSA MEXKY TEJIaMU).

Onextpuueckoe noisie. Hanpsok€HHOCTH anekTpudeckoro mnosis. [lpuHumn
CYTIEPIIO3UIINN IIEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaioB. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsia.



DNEKTPUYECKUN TOK. YCIOBHS CYILIECTBOBAaHUS JJIEKTPUUYECKOTO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIEWCTBUSI DJIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckass uenb. Cuiia  TOKa.  ODJNEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUE TPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BellecTBA. 3akoH Oma
IU1s ydacTka uenu. [locnegoBarenbHoe U MapauIeIbHOE COCTMHEHNE MPOBOIHUKOB.

PaGota ® MOIHOCTH dJEKTpUYecKoro Toka. 3akoH JDxoymns—Jlenna.
DNEeKTpUYECKre IENU U MOTPEeOUTEIN IEKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmoaeicTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoe
nosie. MaruutHoe mosie 3eMJIM U €ro 3HauyeHwe sl KUM3HU Ha 3emie. OnbIT
Opcrena. MarHuTHOE TOJIE 3JIEKTPUYECKOTro Toka. [IprMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€IICTBHE MarHUTHOIO MOJIs1 HA TPOBOJIHUK C TOKOM. DJIEKTPOJBUTATEIb
MIOCTOAHHOTO TOKa. Mcrnonb30BaHME DJEKTPOJBUTATENCd B  TEXHHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apajned. SABiaeHue snekTpoMarHuTHOM uHaykuuu. [Ipasuno Jlenna.
DIIEKTPOreHepaTop. Cnioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTUHU.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Tel.
JIBa poJ1a 3JIEKTPUUYECKUX 3apsSA0B U B3AMMOJCHUCTBUE 3aPSIKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAsE UHIAYKIIHS.
3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPJI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoaennpoBaHue CHUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeCTBUS DIEKTPUUECKOTO TOKA.
. DNEKTPUYECKHUM TOK B KUJIKOCTH.
. ['a30BbIl pazps.
. I3MepeHue cuiibl TOKa aMIIEPMETPOM.
. I3MepeHue 3JIeKTpUUEeCKOro HApsKEHUsI BOJTBTMETPOM.
. PeocTar 1 mara3uH CONpOTUBIICHUHN.
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. B3aI/IMOI[€I>'ICTBI/I€ IIOCTOAHHBIX MAarHuTOB.
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. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MOJI0COB MarHUTa.
. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarautHoe€ noJjie Toka. DJIeKTPOMarHur.
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. JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
. DJEKTPOABUTATEIb OCTOSIHHOTO TOKA.
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. I/ICCJ'ICI[OBaHI/Ie SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKIHH.



23.
24.

25.

OmnbiTel @apajnes.

3aBUCHUMOCTh HAMNpPABJICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOTrE€HEPaTOP NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel MO HAOMIONCHUIO DJJICKTPU3AIMU Tel UHAYKIUMEH U TpHu
CONPHUKOCHOBEHHH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOrO TOJISI HAa TPOBOJHUKUA U
JTURJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN LIETIH MOCTOSHHOTO TOKA.
W3mepenue u peryjJnpoBaHHe CUIIbI TOKA.

N3mepenue u peryjJupoBaHie HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HAMIPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAX TMOMNEPEUYHOro
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAMPSHKCHUM MpU TOCIEeA0BaTEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia I CWIbl TOKa MPU MAPAJJIEIBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIESKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH BJEKTPUYECKOTO TOKA, BBbIACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTUA CHJIBI TOKA, WAYIIETO 4epe3 JaMIIOUKy, OT
HaInpsHKEHUS Ha HEH.

Omnpenenenue KIIJI narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS TTOCTOSTHHBIX MAarHUTOB.
N3ydeHrie MarHUTHOTO TOJIsI HOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUU
U pa3JIeICHUH.

HccnenoBanne NeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIIKH C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPaBJIEHUS TOKA B KaTYIIIKE.
N3yueHne necTBUS MAarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM.
KoHcTtpyupoBanue u u3yueHue pabOoThl JIEKTPOABUTATENS.

N3mepenue KII1/] anekTpoaBUrateibHONM yCTaHOBKH.

OnbITEl 1O HCCIIEIOBAHUIO SIBJICHUSI AJIEKTPOMAarHUTHOW WHAYKLWH:
UCCIIEIOBAHUE W3MEHEHUM 3HAYECHHS U HaNpaBJICHUs WHIYKIIMOHHOTO
TOKa.

9 KUIIACC



Pa3znen 8. Mexannuyeckue siBJIeHHS.

Mexanuyeckoe JBuxXeHHE. MarepuanbHas Touka. Cucrema oOTCuéra.
OTHOCHUTENIBHOCTh MEXAaHWYECKOr0 JABWXKEHUA. PaBHOMEpHOE HpSAMOJIMHEHHOE
nBrxkeHue. HepaBHoMepHOe npsimosinHENHOE ABMKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMojiMHelHoe JBukeHue. (CBoOomHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABMKEHUE O OKpYyXHOCTH. Ilepuon m yactora oOpaleHus.
JIuHerHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[lepsbiii 3ak0H HprtoToHa. Bropoii 3akon Herotona. Tperuit 3akon HeroTona.
[IpyHIMN Cynepro3unuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUsI CKOJIbKEHUS, CUIIa
TPEHUS TIOKOSI, IPYTUE BUbI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpEeHHE CBOOOJHOIO
najgeHus. J[Bwxenne mianer Bokpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue marepuasibHON Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUVIEHHOM OChIO BpalleHust. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE IBUKEHNE.

Mexanndeckass pabota W MOIIHOCTb. PaboTa CHJI TSKECTH, YNPYTOCTH,
TpeHus. CBsa3b 3Hepruu u padotel. [loTeHunanbHast F3HEPrus Tena, MOAHATOro Hajl
MOBEPXHOCTHIO 3eMiIn. [loTeHIMabHas SHEPTUs CxaTOoN NpykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETMYECKOM DHEPIMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.
1. Habmronenne MexaHWUECKOTO JABMIKCHMS TeJla OTHOCUTEIBLHO PAa3HBIX TEll
OTCUYETa.

2. CpaBHEHME NYyTE€W W TPACKTOPUM NBUKEHHS OJHOTO M TOTrO XKE Tela

OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHHUS.

HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGmronenue nBM>KeHMs TeJla 0 OKPYKHOCTH.

Habnronenne MexaHn4ecKuX IBJIEHUNA, TPOUCXOISIINUX B CUCTEME OTCUETA

«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO

KaOuHeTa (QU3UKU.

7. 3aBUCUMOCTb YCKOPEHHUs Tejla OT MacChl Tella U JEHUCTBYIOUIEH Ha HETO
CHUJIBL.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJCHCTBUY TEIL.

9. M3meHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUU.

10. Ilepenaya nmnynbca npu B3auMOJIECUCTBUU TEN.
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11. I[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICUCTBUU TEJI.

12. CoxpaHEeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJEHCTBUMU.

13. CoxpaHeHHE UMITYJIbCa MIPU A0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabnroieHue peakTUBHOTO JIBUXKCHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaJICHUU.

16. CoxpaHEHUE MEXAHUYECKON SHEPTrUM NIPU JBUKEHHUU TEJA MOJT IEUCTBUEM
NPy KUHBI.

Jlabopamopnsie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa il pa3rOHa U JalbHEHIIEro paBHOMEPHOTO
JBIKCHUS IIAPUKA WA TEIEKKH.

2. OmnpeneneHue cpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM JBMOKCHUS
HIapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

3. OmpenenieHUE YCKOpPEHHUsI Tejla NPU PABHOYCKOPEHHOM JIBUKEHHUHU 10
HAKIIOHHOM TIOCKOCTH.

4. HccnenoBaHne 3aBUCHMOCTH IMYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

5. IlpoBepka THNOTE3bl: €CIAM TPH PABHOYCKOPEHHOM JIBIDKCHUU 0Oe€3
HAa4aJIbHOM CKOPOCTH MYTHU OTHOCSTCS KaK psAA HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKA BPEMEHHU OJMHAKOBBI.

6. HMccienoBaHne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodhGUIeHTa TPEHUS CKOJIbKCHUS.

8. Omnpenenenune kECTKOCTH MPYKUHBI.

Omnpenenenue paboOThI CHIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJia O
TOPU30HTAIBHOM IMOBEPXHOCTH.

10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. MI3yueHue 3ak0Ha COXPAHEHUS IHEPTUU.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

KonebarensHoe aeuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MaremMaTuyeckuil U MpyKUHHBIM MasTHUKU. [IpeBpamieHue
SHEPTHUH MPH KOJICOATSIIBHOM JIBUKEHUMU.

3aryxawmue — kojeOaHus.  BbeIHyXAeHHbIE — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoOJIHBL. (CBOWCTBA MEXaHMYECKUMX BOJH. [IpomonpHble W
MONEPEYHbIE BOJHBL. JIMMHA BOJMHBI W CKOPOCTh €€ PacCHpOCTPAHEHUS.
MexaHnuecKue BOJIHBI B TBEPIOM TENE, CEICMUYECKUE BOIHBI.

3Byk. I'pomMKkoCcTh 3Byka W BbICOTa TOHAa. OTpakeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue xojie0aHUM Tea IMOJX JEUCTBUEM CUJIBI TSHKECTH U CHJIBI

YIPYTOCTH.



HabGmnronenue kosiebaHuii rpy3a Ha HUTU U Ha IPYKUHE.

HaGmronenre BoIHYKICHHBIX KOJIeOaHUM M pe30HaHCa.

Pacnpoctpanenue npo0ibHBIX 1 MTOMIEPEYHBIX BOJIH (HA MOJIEIH).
HaGmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30OHAHC.

Jlabopamopnvie pabomosl u onvimol.

1. OmpeneneHre dYacTOTHl M TIEpHOJaa KOJICOAaHMM MaTEeMaTHYECKOTO
MasTHUKA.
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2. Ompepenenuie 4acTOTHI M IEPHOJIa KOIeOaHU MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEPUOJIa KOJICOAHUN MOJBEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHnue 3aBUCHMOCTH TEPUOIA KOJIEOAHUN MPYKMHHOTO MasiTHUKA
OT MAaccChl rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHOJia KoJeOaHU Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIWE  3aBUCHUMOCTh  Tepuoja  KoJeOaHwuii
MPY>KMHHOTO MasTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOIHOTO TaIeHUS.
Paznen 10. D1eKTpOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMArHUTHOE  MOJIe.  ODJNEKTpOMarHuTHele  BOJHBIL.  (CBOMCTBa
ANEKTPOMArHuUTHBIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJHOBBIE CBOKCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.
1. H3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOUIBLHOTO

TenedoHa.
Pa3nen 11. CBeToBBbI€ ABJICHHS.
JlyueBas MOJIC/b CBeETa. Hcrounukn CBeETa. [IpssmosnHeiHOE

pacnpoctpaneHue ceera. 3atMeHuss ConnHna u Jlynel. Otpaxenue ceera. [Lnockoe
3epKaJio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBera. [lonHoe BHYyTpeHHee
OTpakeHUE cBeTa. VICIOIb30BaHUME TMOJHOTO BHYTPEHHEIO OTPaXKCHUS B
ONITHYECKHUX CBETOBOAAX.

JIunza. Xop nyuen B inH3e. OnTudeckas cucrema goroarapaTra, MUKpOCKONa
u Teneckomna. ['1a3 kak ontuyeckas cucreMa. biim3opyKkocTs U 1adbHO30PKOCTb.

Pa3znoxenue Oenmoro cBera B cnekrp. Omneitel HetoToHa. CroxeHue
CIEKTpaJIbHBIX L[BETOB. J(Mcnepcus cBeTa.



Hemoncmpayuu.

[IpsAmMonuHENHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

Ontudeckuil CBETOBO/I.

Xox mydei B cOOMparoIiei InH3e.

XoJ JIyder B paCCEUBAIOIIECH JIUH3E.

[Tonyyenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

[TpuHun aeiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopaens ri1asa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [lomyyenue 6em0ro cBETa MPH CIOXKEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIyia OTPa)KCHHUSI CBETOBOIO Jyda OT Yria
NaJICHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJOMIIEHUSI CBETOBOIO JIy4ya OT yTJia
MaJICHUSI Ha TPAHUIE «BO3IYyX—CTEKIION.

4. llonyuyenue n300pa>keHUI C MOMOIIbIO COOMPAIOIEH JTUH3HI.

5. Ompenenenrie POKYCHOTO PACCTOSTHUS U ONITHYECKOUW CHUIIBI COOMPAFOIICH
JIVH3BI.

6. OTBITHI 110 PA3NTOKEHUIO OEIOr0 CBETa B CHEKTP.

7. OmBITHI IO BOCIHPUATHIO IIBETa MPEAMETOB MPU UX HAOIIOJCHUHM Yepe3
I[BETOBBIC (DUITHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHass mojenb atoma. Monens aroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBanTel. JInHedaTeie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas woxpens aromHoro sapa. W3oromel.  PaamoakTuBHBIE
npeBpauieHus. [lepro nmonypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJA0BOTO U MAacCOBOIO YMCEI.
DOHeprusi CBs3W aTOMHBIX siaep. CBsi3b MacChl W SHEpruM. Peakuuw CuUHTE3a U
nenenus sanep. Uctounuku sneprun ConHIa U 3BE3]I.

SnepHas sHepretuka. J(eMCTBUS pPagMOAKTUBHBIX HW3IYyYEHUW HA IKHUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CnexkTpsl U31y4eHUS U MOTJIOLICHHUS.

2. CnekTpsl pa3IuYHbIX T'a30B.

3. Cmektp Bomopoaa.

4. Habmronenue TpexoB B kamepe Buibcona.



5. PabGota cuérunka HOHU3HPYIOLIUX U3ITyYEHU .

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnepgoBanue TpeKoB: M3MEPEHHE IHEPTUU YACTHUIBI MO TOPMO3ZHOMY

nyTH (1o gpororpadusm).

3. H3mepenue paanoakTUBHOTO GoOHA.

IHoBTOpHUTEIBLHO-0000 1A INMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIUN MOAYJIb IIPEIHA3HAUEH JJIsi CUCTEMAaTHU3alluu
¥ 0000IIEHUS TPEAMETHOIO COACPKAHUS U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO
OpU HU3YYEHUH BCEro Kypca (pU3MKH, a Takke A MOJTOTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY 5K3aMEHy MO (u3uke sl o0ydaroluxcs, BBIOPABIIUX ATOT
y4eOHBIN IpeaMeT.

[Tpn M3y4eHUn AAHHOTO MOJYJIS PEaTUu3yIOTCS U CUCTEMaTU3UPYIOTCS BHJIbI
NEeATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS AOCTUKEHUE MPEAMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, ¢opMupyercs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTb: OCBOCHHME HAy4HBIX METOJOB HCCIEIOBAHMS
SBJIICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSs TOJyYEeHHbIE 3HAHUSA, pelaTh 3a7aud, B TOM YHCIIE
KaueCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMATBHO IE€ATEIBHOCTHBIN XapaKkTep JaHHOTO pa3/ena peanus3yercs 3a
CU€T TOr0, 4TO O0YYAIOUINECS BBIMOIHSIOT 3aJIaHUs, B KOTOPBIX UM IIpejIaraeTcs:

HAa OCHOBE TOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSTH
(bu3nuecKue SBICHUS B OKPY’KAOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HMU;

UCTIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEOBaHMS (PU3UUECKUX SBIICHUH, B TOM
YHUCIIe ISl IPOBEPKH TMITOTE3 U MOJYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HambOojee BaKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUM, HaIlpUMEP, IPAKTUYECKOTO MCIIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUy Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPIUU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

W3yuyenue Gpu3nKy HA ypOBHE OCHOBHOTO OOIETO 0Opa30BaHUS HAMPABICHO
Ha JOCTIKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbTaTe usydyenus puU3nKyu Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus
y oOyuaronierocst 0yayT copMHUpOBaHbl CIEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
YaCTH:
e 1) MaTPUOTHYECKOT0 BOCTIUTAHUSA:



- IPOSABJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
(bu3HYecKoil HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamJaaHCKOro ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYX IECHUN OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUIN
busuKy;

- OCO3HaHHWE BAXHOCTHU MOPAIbHO-3THUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

- BOCHPUSTHE ICTETHUYECKHX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUA:

- OCO3HaHHME IIEHHOCTH (U3NYECKOM HayKHM KaK MOIIHOTO HMHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABISIOLICH
KYJbTYPBI;

- pa3BUTHE Hay4YHOU JI0OO3HATENLHOCTH, WHTEpPEca K HCCIE0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opvupoBaHus  KYJbTYPbl 3J0pPOBbS W  IMOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro oOpa3a JKWU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMPaBWJI 0OE30MacHOr0 TIOBEJIEHUS Ha
TpaHCIIOpTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JIOMAITHUX YCJIOBUSIX;

- ¢(hopMUPOBAHHOCTH HABBIKA PeICKCHH, TPU3HAHUE CBOETO MPaBa Ha OLTHOKY
Y TAKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIMTAHMS:

- aKTUBHOE y4YacTHE B pENICHUM MNPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, TOpoJa, Kpas) TEXHOJIOTUYECKOU U
COIMAJILHOM HAMPABIEHHOCTH, TPEOYIOMUX B TOM YHCIIC ¥ (PU3UYECKUX 3HAHH;
- UHTEpEC K MPAKTUYECKOMY MU3YUCHHIO Tpo(deccHil, CBI3aHHbBIX ¢ (PU3UKON;

7) 3KOJIOTUYECKOT0 BOCIIUTAHUSA:

- OpUEHTAaIMsl Ha MpPUMEHEHUE (U3NYECKUX 3HAHWM IS peIIeHUs] 3ajad B
o0JlacTh OKpY’Karolel Cpejbl, TUIAHUPOBAHUS TOCTYNKOB W OILICHKH UX
BO3MOYKHBIX ITOCIIEJICTBUN 111 OKPYKAIOIIEH CPEbI;

- OCO3HAHUE TJI00aJbHOTO XapaKkTepa SKOJOTUYECKHX MpoOJieM W MyTed HuX
peuieHus;

8) amanTanum K U3MEHSIOUIMMCH YCJOBHSAAM COLUMAJIBLHOM W NPHPOIHOU
cpeabl:



- NOTPeOHOCTh BO B3aUMOJEHCTBUM NPH BBINOJHEHUHM HCCIEIOBAaHUNA U

IPOEKTOB (HU3MUECKOM HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM

APYTHX;

e - TIOBBILICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO
JeSTENbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHNU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeH, IOHATHUS, TUIIOTE3bl O PUBNYECKUX 0OBEKTAX U SABIICHUSX;

e - OCO3HaHME AE€PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nacTu
busuKy;

e - [UIAHWPOBAHUE CBOETO PA3BUTHSI B IPHUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUI;

e - CTpEMJICHHE aHAJU3UPOBATH U BBIABIISATH B3aUMOCBSI3U MIPHUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OILICHKa CBOMX JEHCTBUH C y4€TOM BIUSHHUS Ha OKPYXKAIOUIYIO Cpemny,

BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOeHUs MPOTrpaMMBI 10 (PU3UKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyuatomerocss OyayT chOpMHpPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIONIIE T03HABATEIIbHBIC YHUBEPCAIBHBIC YICOHbIC IEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC JCHCTBUS,  PETYJSTHBHBIC
YHUBEpCAIbHBIC YICOHbIC TCUCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBrble 1oruyeckue 1efMcTBuA:

e BBIBIATH W XapaKTepU30BaTh CYIIECTBEHHbIE MpPHU3HAKU OOBEKTOB
(s1BEHMIN);

e yCTaHaBIMBATh CYIICCTBEHHBIN MPU3HAK KIACCHU(PUKAINU, OCHOBAHUS IS
00001IIeHNS U CPAaBHCHHS,

e BBIABJIATH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCMaTpUBaeMbIX (akKTax,
JAHHBIX U HAOJIOJIEHUSX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

e BBIABJIATH MPUYMHHO-CIICJACTBEHHBIC CBS3M TMPH W3YYCHHH (U3NIECKUX
SIBIICHUI U TIPOIIECCOB, JI€NaTh BHIBOBI C CIOJIB30BAHNEM € TyKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUraTh THIIOTE3bl O B3aWMOCBS3SIX
(bU3HYEeCKUX BEINYUH;

e CaMOCTOSITEIILHO BBIOMPATH CIIOCO0 pelieHus yueOHOU (PU3NIECKOM 3a1aun
(cpaBHEHHME HECKOJIbKMX BAapUaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISIIETO ¢ YYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble uccie0BaTeIbCcKHe NelCTBUS!
e HCIOJIB30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKIII MHCTPYMEHT IO3HAHMS,



MPOBOAUTH [0 CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHbBIN
bu3NYeCKUil IKCIIEPUMEHT, HEOOJIBIIOE UCCIeA0BaHNE (PU3UYECKOTO
SIBJICHUS,

OIICHMBATh HA MPUMEHHUMOCTh M  JIOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJTYYECHHYIO B XOJI€ UCCIICIOBAHUS WIIM DKCIIEPUMEHTA,;

CaMOCTOSITENTbHO (OPMYJIMPOBATH OOOOIIEHUST U BBIBOBI M0 pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
MIPOIIECCOB, a TAK)KE BBIJBUTATH MPENOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alPOCHI TPU TOUCKE H
orbope WHPOpPMAIMU WIH JAHHBIX C yYETOM MPEIIOKECHHON Yy4ueOHOM
(dbuznyeckoit 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(DOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM IPEICTABICHHUS,;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMANbHYIO (opMy mpeacTaBiIeHUs
uHQOpPMAIlMM W WUTFOCTPHPOBATH pellacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpauKoi 1 X KOMOWHAITUSMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBHS:

B XOJIe OOCYXIEHUs y4eOHOro MaTepHuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pCEIICHUC 3a/Jadyd W TOJICPKaHHC
Onaro»keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIISAITh CBOM CYXICHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
auanora, OOHapyKUBATh Pa3INYHMe U CXOJICTBO TTO3UITNN;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJMYHO TPEJICTABIIATh PE3YJIbTAThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHUMATh W UCITOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW U HHIUBUIYaTbHOM
paboThI MPU PEIICHUH KOHKPETHOM (PU3NYECKO pOOIeMBbl;

MPUHUMATh IIEJIM COBMECTHOM ACATCIBHOCTH, OPTaHU30BBIBAThH JICHCTBHSI
nmo e¢ JOCTM)KCHHIO: pPacHpelesaTh pPOJH, OOCYXJIaTh IPOIECCHl U
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa o
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMU
KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaja B OONIMH MPOMYKT MO KPUTEPHSIM,
CaMOCTOATEITLHO C(OPMYITHMPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIC Y4eOHBIE 1eiiCTBUA



Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIHsIX, TPEOyOUX
TUTSE perieHust GU3NIecKuX 3HAaHUMH;

OPUEHTHUPOBAThCS B  PA3NIUYHBIX MOAXOJaX TMPHUHATHS  PEIICHUN
(vHIMBUAyaJIbHOE, TPUHATHE PEIICHHS B TPYIINE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HUSCKON 3a0a9u WA
IUTaHa HMCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh NPeIjIaraéMble BAPUAHTHI PEIICHUH;
JeNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIA HHTEJJICKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYyalluu U Mpejjiararh rjiaH e€ N3MEeHEHHUS,
OOBSICHATh ~ NPUYUHBI  JOCTHXKEHUS  (HEJOCTHIKEHUS) PpPe3yJIbTaTOB
JeSITeNbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTh (B TOM YMCIIE B XOJ BBITIOJHEHUS
(Gu3MYEeCKOro HUCCJIEeIOBaHMS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILIHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa LIEJIA U YCIOBUSM;

CTaBUTH Ce0sl HA MECTO JPYTOr0 YEJIOBEKa B XOJI€ CTIopa WK AUCKYCCUU Ha
Hay4YHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHn (U3NIECKUX 3aa4 UK
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEJAMETHBIE PE3YJIBTATBI

K koHIly o0yueHus B 7 kjacce nIpeIMEeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

WCIIOJIB30BATh  TOHATHS:  (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHHSI,
HAOJFOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (HU3UIECKUX
BEITMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BemlecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOe JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TPSMOJMHEHHOE), TPaeKTOpHs, PaBHOJACHCTBYIOIIAS
cuna, aedopmanus  (ympyras,  IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIONTHECS COCY/IBI;

paznuyath sBiaeHUs (Auddy3us, TEMI0BOE IBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JBW)KEHHE, HEPaBHOMEPHOE JBW)XEHHE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCBIO
BpaIleHUs, epeaava JaBIecHUs TBEPABIMU TEIAMHU, KUIKOCTIMHU U Ta3aMH,
atMoc(epHOe [aBJCHHE, IUJIaBaHUE TEJ, TMPEBPAICHUS MEXaHMYeCKOH



SHEPIruM) MO ONHUCAHUIO UX XApPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpY’)KarolieM MHpe, B TOM 4ucie (U3UYECKHE SIBJICHUS B MPUPOJE:
MPUMEPBI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
MpUpoOJie, NCUCTBUE CUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIHSHUE
aTMOC(EPHOTO aBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBJICHU;
OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJb3Ys
bu3ndecKkue BeIMIMHbI (Macca, 00BEM, TNIOTHOCTH BEIIECTBA, BpEMS, IyTh,
CKOPOCTb, CPEIIHASI CKOPOCTb, CUJIa YIPYTOCTH, CUJa TSKECTH, BEC Tea,
CHWJIa TPEHMUsI, 1aBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKUBAIOIIAS
cuia, MEXaHu4deckas padoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIBI,
KOO(PPUIIMEHT TMOJE3HOr0 JEeUCTBUSL MEXaHU3MOB, KHUHETHUYECKas U
MOTEHUHAJIbHAS. JHEPrusi), MpPU ONUCAHUM TMPABWIBHO TPAKTOBAThH
(bu3HYeCKUil CMBICT UCTIOJIB3YEMbIX BEIMYHUH, UX 0003HAYEHUS U €AUHUIIBI
bu3nYeCKX BEIWYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO
(GUBMYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYUHAMH, CTPOUTH TI'paduKu
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepHu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W TIPOIECCHI,
MCIIOJIb3Ysl TIpaBWJjIa CJIOXKEHHUs CW (BAOJb OJAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUiIO paBHOBecHs pbryara (0J0ka),
«30JI0TO€ TPABUIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU
DHEPTrYUH, TPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA W
3aMUCHIBATh €70 MATEMATHUYECKOE BhIPAKEHUE;

OOBSACHATH (PM3UUECKUE SIBJICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh TTPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2
JIOTUYECKUX IIIaroB ¢ OMOpPOi Ha 1-2 M3yYEeHHBIX CBOWCTBA (PH3UUECKUX
SBJICHUM, (PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemaTth pacuéTHple 3a7adyd B 1—2 JCHCTBHS, HCIOJB3Ysl 3aKOHBI U
dbopmyIibl, CBs3BIBAOIINE (PU3MUECKHE BEIWYWHBI: HAa OCHOBE aHalin3a
YCJIOBUS 3a/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BETMYMHBI B (HOPMYJIBI M TPOBOJIUTH PACUYEThI, HAXOAWUTHh CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIC JIJIsl PEIICHHs 3aJ1ad, OLIEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BEITUUHHBL;

pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU TMOMOIIU
(U3UYECKUX METOJIOB, B OMCAHUU UCCIIE0BAHUS BBIIECIATh IPOBEPSIEMOE
MpEANoJIokKEHUE (TUIOTE3Y ), pa3audyaTh U UHTEPIPETUPOBATH MOTYUYEHHbBIN



pe3ynbTaT, HaXOAWTh OUIMOKM B XOJ€ OIIbITa, JI€JaTh BBIBOJABI IO €ro
pe3ynbraram;

IPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUH WIH
(bu3HYecKuX CBOMCTB Ted: (HOPMYIUPOBATH IPOBEPSAEMbIE PEATION0KECHHMS,
coOupaTh YCTAaHOBKY M3 MPEI0KEHHOTO 000pyAOBaHMs, 3aUCHIBATh X0/
OMbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATH MPSAMbIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHM, MacChl Tena,
0o0béMa, CHUIBl W TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
nUM(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS NPUOOPOB C YUYETOM
3aIaHHOM aOCOIOTHOM MOTPENTHOCTH U3MEPECHUM;

IPOBOAMTDH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BEIUUUHBI OT
APYrod € HCIIOJIB30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
pPaBHOMEPHO JIBMIKYILETOCS TeJla OT BpEMEHHU JABH)KEHUS TeJla, CUIIbI TPEHUS
CKOJIbKEHMSI OT Beca Teja, KayecTBa 0OpaOOTKM IMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CUJIbl TPEHHS OT IUJIOLIAJU CONPUKOCHOBEHUS TEJl, CHJIbI
YOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXEHHON YacTu Tejla U OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJ, YCJIOBUN paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  Y4E€OHOrO UCCIENOBaHUs, COOUpaTb YCTAHOBKY U
BBITMIOJHATh M3MEPEHUS, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl IMOJYYEHHOHM 3aBHUCHUMOCTH (DM3MYECKUX BEJIMYUMH B BHJE
MPEIIOKEHHBIX TabMUIl W TpaduKOB, AeNaTh BBIBOJLI MO pE3yJbTaTam
UCCJIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE H3MEPEHHsS (PU3MUYECKHX BEIMYUH (TJIOTHOCTD
BEILECTBA )KUJIKOCTH U TBEPAOTO TEJNA, CHJIA TPEHUS CKOJIBKECHMSI, JaBICHUE
BO3/lyXd, BBITAIKMBAIOIIAS CHJIA, JACHCTBYIOIIAs Ha IOIPYXKEHHOE B
KUAKOCTh  TeNo, KO UIMEHT TMOJIE3HOr0  JEUCTBUSI  MPOCTHIX
MEXaHU3MOB), CIeAysd NPEIJIOKEHHON WHCTPYKUWU: MPU BBINOIHEHUU
U3MEPEHU CcOOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCIIATH
3HAYEHNE NCKOMOM BEJIUYMHBL;

coOJII01aTh MpaBujIa TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ J1abopaTopHbIM
000opy1I0BaHUEM;

yKa3blBaTh MPUHLMIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAOIIUECS COCYAbl, OapoMeTp,
pblyar, HOJBUKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS! TJIOCKOCTB;
XapaKTepu30BaTb IMPUHIMIBI JCHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX OmnucaHusd (B TOM 4YHUCIHE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHA Ipecc,
MaHOMETP, BBICOTOMED, OPIIHEBOI HACOC, APEOMETP), UCIOJIBb3YsI 3HAHUS



0 CBOMCTBaX (hM3UYECKUX SIBJICHUI 1 HEOOXOIUMBIE (PU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH,;

NPUBOJUTL  MpUMEPHl  (HaXOAUTh  HUHQPOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOI0 MCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU 0OpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBBS U COOIOICHUS HOPM
JKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH CpeE;

OCYILIECTBJISITh OTOOpP HWCTOYHWUKOB wuHpopmaimu B HHTepHere B
COOTBETCTBUHM C 3aJJaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCA
3HAHUM W TyTEM CPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJIECIATH
uH(pOpPMAINIO, KOTOpas SBISIETCS MPOTHBOPEYUBON WU MOXKET OBIThH
HEJI0CTOBEPHOMU;

HCIIOJIB30BaTh MPHU BBHIMOJHEHUH YUCOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
auTepaTypy (GU3NYECKOro COJIepKaHHUs, CIIPABOYHbBIE MaTEePUaIbl, PECYPChI
cetu HHTepHeT, BHIaneTh MNpuéMaMM KOHCHEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MUChMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpManK (HU3NYECKOTO COACPKaHUS, B TOM
qucIie myOIuYHO JeaTh KpaTKUe COOOIIEHUS O pe3yibTaTax MPOEKTOB WU
y4eOHBIX UCCIEAOBAHUM, IPU 3TOM I'PAMOTHO HCIOJB30BaTh M3YUYEHHBIN
MOHATUUHBIM ammapaT Kypca (U3WKH, COMPOBOXIATh BBICTYIUICHHE
[IPE3EHTALUEN;

MPU BBHITIOJTHEHUH YYEOHBIX MPOEKTOB M HCCJIEAOBAHUU pacrpenessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTaBIICHHBIMHM 3ajadyaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JICUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JACSATEIbHOCTh  TPYIINbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTBIBASE MHEHHUE OKPYKAIOIIUX.

K konity o0yueHus B 8 Kkiacce nmpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXKkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

WCIIOJIB30BATh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEINIOBOE JIBH)KEHHE
aTOMOB U MOJIEKYJI, arpEeraTHbIE COCTOSIHUS BELECTBA, KPUCTAININYECKHUE U
amop(dHble Tena, HACHIIICHHBI M HEHACHIIIEHHBIM TMap, BIAKHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUraTeb,
AJIIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsijl, JIEKTPUUECKOE TO0JIe, TPOBOJIHUKH
U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE T0JIE;

pas3nuyarh SBJICHHA (TEIUIOBOE pPAaCUIMPEHHME U C)KaTue, TeIulonepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAIWLISPHbIE SIBICHUS, HCIIAPEHUE,
KOHJIEHCAlusl, IJIaBJIeHUE, KpUcTauiM3auus (OTBEpAEBaHUE), KHUIICHHE,
Terronepeaada (TemIonpoBOHOCT, KOHBEKIUS, U3ITyYEHHE),
ANEKTpHU3ALUs TeJl, B3AUMOJCHCTBUE 3aps0B, JEHCTBUS AIIEKTPHUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHHME, B3aWMOJCICTBUE MarHuUTOB, JEWCTBUE



MarHMTHOIO MOJISl HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAsI UHAYKIUS)
[0 OINHCAHWID MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UUECKUX  SIBJICHUNA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KaNWULSIPDHBIE SIBIICHUS B OPUPOJE,
KpUCTAJJIBI B mpupoje, uzinyueHue CoJiHIIA, 3aMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKHE
SABJICHUSL B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Ape( Mo COB, POJIb MATHUTHOTI'O MOJIS ISl )KM3HU Ha 3eMJle,
MOJISIPHOE CUSIHUE, TMPU HTOM IMEPEBOJAUTH MPAKTUUYECKYIO 3a7adyy B
y4eOHYI0, BBIJCIATHh CYIIECTBEHHBIC CBOMCTBA (TIpU3HAKH) (DUIUUECKUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJb3YS
¢u3nyeckre BEITUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUsI, KOTUYECTBO
TEIUIOThI, yJIeNIbHAsl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
IUIaBJICHUS, yJeNbHAs TeIUloTa NapooOpa3oBaHUs, yAelbHAs TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUSA TEMIOBOU
MAaIllMHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsl, CUJIa
TOKA, DJJEKTPUYECKOE HANpPsOIKEHHWE, CONPOTUBJIEHUE IPOBOJHUKA,
yAEJIbHOE CONPOTUBIIEHUE BEIIECTBA, PA00Ta M MOLUTHOCTb 3JIEKTPUUECKOTO
TOKa), MpPU OMHCAHWUU TPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICIT
HCIIOJIB3YEMBIX BEJIUYMH, 0003HAYEHUS U CIUHUIBI (U3NUECKUX BEIIUYUH,
HaxXoJuTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEJIMYUHY C
APYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YUYEHHBIX 3aBUCUMOCTEH
(hbU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHUS W TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKON TEOpUHU
CTpPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MMOoJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juis yyacTka LIeNH, 3aKOH
Jxoyns—JIeHua, 3aKkoH COXpaHEHUs SHEPTUH, IPU STOM J1aBaTh CIIOBECHYIO
(GbOopMyYITUPOBKY 3aKOHA U 3alKUCHIBATh €M0 MATEMATHUYECKOE BHIPAXKECHHE;
OOBSACHATH (PU3NYECKHE MPOIECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYAIlUld MPAKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4EHHBIX CBOWMCTBA (PU3MUECKHUX SIBICHHI,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTte pacu€THble 3aJayd B 2-—3 JCUCTBHS, WCIOJb3Yysl 3aKOHbI WU
dbopMyIbl, cBsI3bIBatOLINE (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 3aJ1a4d 3aIMChIBATh KPATKOE YCIIOBHE, BBISBISITH HEIOCTATOK
JaHHBIX JUISI pEIIeHWs 3a7add, BbIOMpATh 3aKOHBI U (HOPMYIIBI,



HEOOXOaUMBbIE sl €€ pelIeHHs, NPOBOAWTH pPacuéThl U CPAaBHUBATH
MOJIyYE€HHOE 3HaUYeHUE (PU3NUECKON BETUYUHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh TPU OMOIIU
GU3NYECKUX METONIOB, HCIONB3Yys OMHCAHWE HWCCIEIOBAHMS, BBLICIATH
IpoBEpsEMOE  TIPEIIONOKEHNE, OICHUBATh MPABWIBHOCTh MOPAIKA
MPOBEJCHUS HCCIEA0BaHNUS, A€TaTh BBIBOIBL;

IPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
(bu3HYeCKUX CBOMCTB Tell (KamWIISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH IMPOIIecCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3Iydaromiedl (moroniaroiei)
MOBEPXHOCTH, CKOPOCTh UCHApPEHUsI BOJBI OT TEMIIEPATYyphl KUJIKOCTH U
wiomanu e€ TOBEPXHOCTH, DJJEKTpHU3alUs Tel U B3aUMOJCHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIEUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIHM3allisl MAarHUTHBIX TIOJICH TOCTOSHHBIX MAarHWTOB, JCWCTBUSA
MarHUTHOTO TOJS HAa MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTAa,
CBOMCTBA DBJIEKTPOJBUTATENS MMOCTOSHHOTO TOKa): (OPMYJIUPOBATH
MPOBEpSEMbIC MPENOJIOKEHHUS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (POPMYITHPOBATH BHIBOIBI;
BBITIOJHATH MPSIMbIE U3MEPEHUS TEMIIEPaTyPhl, OTHOCUTEIHHON BIAKHOCTH
BO31yXa, CHUJbl TOKAa, HANPSHKEHHS C WCIOJIB30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3UUECKUX BEIWYHMH, CPAaBHUBATH PE3yJbTaThl
M3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJNTH MCCIIETOBAHNE 3aBUCHMOCTH OJHOHN (hM3MUECKON BETHMUUHBI OT
APYyroil C  WCIONB30BAaHHUEM TMPSMBIX H3MEpEeHUN  (3aBUCUMOCTD
COINPOTUBJICHUS] TMPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJMd MOMEPEYHOTO
CEUEHUS U YAEIBbHOTO CONMPOTHUBICHUS BELIECTBAa MPOBOJIHMKA, CUJIBI TOKA,
UAYLIET0 4Yepe3 MPOBOAHMK, OT HaNpsyKEHUS Ha  IPOBOJHUKE,
WCCIICIOBAHUE IIOCJIECIOBATEILHOTO U TapajuIeTbHOTO  COSAMHECHUN
NPOBOJHMUKOB): TUIAHUPOBATh WCCIIEIOBAaHUE, COOUPATh YCTAHOBKY W
BBITMIOJHATh M3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTAThl OJYYCHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, 1eTaTh
BBIBO/IBI 110 pe3yJIbTaTaM MCCIICIOBAHMS;

NPOBOANTh KOCBEHHBIC HW3MEPEHHUS (PU3NYCCKUX BeIMUMH (yIelIbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COMPOTUBICHHE TMPOBOJHMKA, paboTra u
MOIIIHOCTh 3JIEKTPHUUECKOr0 TOKa): IJIAaHUPOBATh W3MEPEHHs, COOUpAaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEI0KEHHON MHCTPYKIIUU, U
BBIYHCIIATH 3HAUCHHE BEJIMUMHBI;

coOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTopHbIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPONCTB C ONOPOM HA UX OMHMCAHUA (B TOM YHCIIE: CUCTEMA



OTOIUICHHUSI JOMOB, THTPOMETP, MapoBasi TypOuHa, aMIIEpMETp, BOJIBTMETP,
CUETUMK HJIEKTPUUYECKOW SHEPruu, 3JIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTeibHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, IIEKTPOMArHUT, SJIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN M HEOOXOIUMBIE
(du3nYecKre 3aKOHOMEPHOCTH;

e pAacCmoO3HaBaThb IMPOCTHIE TEXHUYECKUE YCTPOWMCTBA M H3MEPUTEIIbHBIC
PUOOPHI IO CXEMaM M CXEeMATHYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUIPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbl SJIEKTPUYECKHUX LENend ¢
IIOCJIEA0BATENBHBIM U MaPAJICIBHBIM COCIMHEHUEM DJIEMEHTOB, pa3anyas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUYECKUX 1IETEN;

e TMPUBOAUTH MpUMEpPbl  (HAXOAUTh HHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HM 17151 oOecrniedeHnst 0€30MacHOCTU MpU OOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAaHEHHS 310POBbs U COOJIOICHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH CpelIe;

e OCYIIECTBIIATh MOUCK HHGMOpMAUU (PUINYECKOTO COAEepKaHUd B
HNutepHere, Ha OCHOBE HMEIOUIMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOJTHUTENIbHBIX HICTOYHUKOB BBLACIATH HH(POPMALIMIO, KOTOPAs SBIISAETCS
MIPOTUBOPEYHBON MITM MOXKET OBITh HEIOCTOBEPHOM;

e HCIOJNB30BaTh MPHU BBHIMOTHEHUH y4€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY (HU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChHI
cetu MHTepHer, Bianerb nOpu€MaMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e co37aBaThb COOCTBEHHBIE NMHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHHS,
0000mas wuHbOPMAIMIO HW3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
CoJIep>KaHMsl, B TOM YHUCJIE MyOIMYHO MPEACTABISITH PE3YyJIbTaThl IPOESKTHOM
WJIM MCCIIEIOBATENBCKON AESTEILHOCTH, IPU ’TOM I'PAaMOTHO UCIIOJIb30BaTh
W3YYCHHBIM TIOHSATUUHBIM ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUIEHUE NIPE3CHTALlE;

e TMpPHU BBHINOJHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHUN (DU3UUECKUX
MPOLIECCOB paclpeliesaTh O0O0sS3aHHOCTH B TIpPYIE B COOTBETCTBUM C
ITIOCTABJICHHBIMM 33J]a4aMH, CJIEIUTh 3a BBIIIOJIHEHUEM ILIaHA IEUCTBUU U
KOPPEKTUPOBATh €ro, AaJE€KBAaTHO OLIEHMBaTh COOCTBEHHBIA BKJIaJ B
NEATENbHOCTD I'PYIIIbI, BBICTPAUBATh KOMMYHHKATUBHOE B3aUMO/ICVICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K konily o0yuenus B 9 Kkiacce npeMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE

JIOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

e HCHOJIB30BAaTh IIOHATHS: CHCTEMA OTCUYETa, MaTepuaibHas TOYKa,

TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Jedopmanus



(ympyrasi, mjaacTH4ecKasi), TPEHHE, LEHTPOCTPEMHTEIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3ku, UEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHMYECKUE KoieOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh W JIaJbHO30PKOCTbD,
CHEKTPhl UCIYCKAaHUs U MOTJIOLIECHHU, aib(a, OeTa- U raMMa-u3y4deHus,
W30TOIIBL, SIAEPHAS SJHEPreTHKA;

pasznuyaTh SIBJICHHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEHHOE ABUKEHUE, CBOOOJIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBHJKEHHE 1O OKPY>KHOCTH, B3aHUMOJICHCTBHE
TEJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXalouiue U
BBIHYX/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKECHHE
3ByKa, MNPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAXKEHHUE U TPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTPA
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKUX SBJICHUH B
OKpy»XarolmeM Mupe (B TOM 4Yucie (QU3NYecKHe SBJICHHS B MPUPOJE:
NPWINBBI U OTJIIUBBI, ABMXKEHUE MJIaHEeT COJHEYHOW CUCTEMBI, pEAKTHBHOE
IBUKEHUE IKUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO, IBETa Te,
ONTHYECKHUE SIBICHUS B MPHUPOJE, OMOJOTMYECKOE NEUCTBUE BUAMMOTIO,
yIbTPapuOIETOBOTO M PEHTTCHOBCKOTO H3Iy4YCHHH, €CTECTBEHHBIH
PaAMOAaKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, PAJUOAKTHUBHOE H3IIyUEHUE
MPUPOJHBIX MHUHEpAJOB, JIEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUUA Ha
OpraHu3M 4eJIOBEKa), MpHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKU) (HU3UUYECKUX
SIBIICHUI;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHHS, UCTIOIB3YS
¢bu3nyeckue BeNWYUHBI (CpelHsAss W MIHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, TEepeMelleHue, MyTb, YrjoBas
CKOpOCTb, CHJIa TPEHMS, CWJa YNPYTrOCTH, CUJa TSKECTH, YCKOpPEHUeE
CBOOOJHOTO TAJCHMS, BEC Tela, HUMIYJIbC Tela, HUMITYJIbC CHJIBI,
MexaHu4eckass padoTa M MOIIHOCTb, TOTEHIMAJIbHAS JHEPrus Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHLUHAJIbHAS SHEPIUsl CKATOU
NPY>KUHBI, KHHETUYECKAsi JHEPT U, [TOTHASI MEXaHUYECKask SHEPI UL, IEPUO]
¥ 4YacToTa KoyieOaHull, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CB€Ta, IOKa3aTeidb NPEJIOMJIEHUS Cpelbl), MNpPU OINUCAHUU
IPaBWIBHO TPAKTOBATh (U3MYECKUN CMBICI HUCHOJIB3YEMbIX BEJIUYMH,



00O3HAYCHUSA W EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH rpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHUS U TMPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HHEPrUU, 3aKOH BCEMHUPHOI'O TATOTECHMS,
OPUHIUO CYNEpPHO3ULIHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpAHEHWs HMMITYJIbCa, 3aKOHBI OTPAXKEHUS H
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUSI 3apsA0BOI0 U MacCCOBOIO YHUCEI
IpHU SIIEPHBIX peakuusx, MpU 3TOM JlaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIUCBIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATH (PU3NYECKUE MPOIIECChl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
1aroB ¢ Omnopol Ha 2-3 U3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33a]]a4M (ONMUPAIOIIUEC HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BEJTUUMHBI: HA
OCHOBE aHaJIW3a yCJIOBUA 3aJa4M 3aMMChIBATh KPATKOE YCIOBUE, BHISBIATH
HEJIOCTAIOIINE WU M30BITOYHBIE JAaHHBIE, BHIOMPATH 3aKOHBI U (HOPMYJIbI,
HEOOXOAMMBIE I PELICHUsS, NPOBOAUTh pacy€Thl W OLEHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHs (PU3NUECKON BEJIMUNHBI,
pacrno3HaBaTh MpoOJEMbl, KOTOPbIE MOKHO PpEUINTh MpPU OMOIIU
(bu3HYeCKUX METOAOB, HCIOIb3Ysl ONHMCAHHE MCCIEIOBAaHUS, BBIIEIATH
MPOBEPIEMOE NPEANOJIOKEHUE, OLIEHUBAaTh MPABWIBHOCTh MOpPSJIKa
NPOBEICHUSI  UCCIEIOBAaHUS, JI€NaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ybTaThl HAOMIOIEHUI U OTIBITOB;

IPOBOAMTH OMNBITBI 1O HAOMIOJACHUIO (PU3UYECKUX SBICHUM WIH
bu3nUecKkux CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbloTOHa, 3akoHa
COXpaHEHHUs] PHEPruu, 3aBUCUMOCTb Mepuoia KoJeOaHUW MPYKUHHOTO
MasTHHKAa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSAMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cCBera B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
MJIOCKOM 3€pKajle U CBOMCTB HM300pakeHHs MpeaMeTa B CcOOMparomiei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYEHUS):
CaMOCTOSITEILHO  CcOOMpaTh YCTAaHOBKY M3 U30BITOYHOro Habopa
000py10BaHUs, ONUCHIBATH XO/JI OIbITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUU, ONpeaAesiss
cpeqHee 3HAUYCHHE H3MepsAeMOoill BenuuuHbBl ((PoKycHOe paccTosHue
cobuparomei JUH3bI), OOOCHOBBIBATH BHIOOpP Cmocoba H3MEpeHUs
(M3MepUTENBHOTO MPUOOpPa);



NPOBOANTH HCCICAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
HCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBJKEHUM 0€3 HayajJbHOM CKOpPOCTH, NEpUOAa
KOJIe0aHUI MaTeMaTHYeCKOr0o MasTHHKA OT JJIMHBl HHUTH, 3aBUCUMOCTHU
yria OTpaKE€HHUs CBeTa OT yria MaJeHUs W yria MPEeTOMJICHHS OT yIJia
NaJeHNs): T[UIAHUPOBATh HCCIENOBAaHUE, CaMOCTOSITENFHO COOMpPATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCUMOCTHU
¢u3nyecKkux BEIMYMH B BUAE TaOIMI M IpadUKOB, J€1aTh BBIBOJBI IO
pe3ynbTaTaM HCCIIEJOBaHUS;

NPOBOANTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYHH (CpeaHss
CKOPOCTh U YCKOPEHHE Tella IPU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOJHOTO TMaaCHUS, KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHU4ecKass paboTa M MOIIHOCTh, YacTOTa U TMEPUOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPY)KHHHOTO MAasTHHKOB, ONTHYECKas
CWia coOWparolleld JHMH3bI, pPaJAHOAaKTUBHBIM (OH): IUIAHHUPOBATH
U3MEpEeHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATH
U3MEPEHUs, CIeaysl MPEeNIOKEHHOW WHCTPYKLWHU, BBIUUCIATH 3HAUCHHE
BEJIMUMHBI I aHAJTM3UPOBATH MOJYICHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
IIOIPEIIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe C 1ad0paTOpHbIM
000pyI0BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKK M3YUYEHHBIX (QU3UUYECKUX MOJIENEH:
MaTepuaidbHas TOYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeIh aTOMa, HYKJIIOHHAsI MO/IETTh
aTOMHOTO sIJIpa;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONHMCAaHUA (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oroanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXOauMble (pu3myeckue
3aKOHOMEPHOCTH,

UCTIOJTb30BaTh CXEMbI i CXEMAaTHYHbIE PUCYHKH M3YUEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTHUECKUX MPOIIECCOB MPHU
pelieHuu  y4eOHO-TIPaKTUYECKUX  3a7ad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHHUS N300paKeHHH B MJIOCKOM 3epKajie U coOuparoIien JuH3e;
OPUBOIUTH  NpUMEPbl  (HAXOAUTh  HH(POPMALMIO O  INPUMEPAX)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HM 1711 oOecrniedeHnst 0€30MacHOCTU MpU OOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3I0POBbs M COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY KaloLEel cpejie;



OCYIIECTBJIATh TOUCK WHpOpMAUA (PU3HUECKOTO COJEpKAHHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI IOMCKOBBINA 3aMpOC, HAXOAHUTH
MyTH OINpPEACNICHUs IOCTOBEPHOCTH MOJYYEeHHOW MH(OpPMAIIMU HA OCHOBE
MMEIOLINXCS 3HAHUU U JOTIOJTHUTEIBHBIX UCTOYHUKOB;

MCIIOJIB30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3aJJaHUM HAYyYHO-TIOMYJISPHYIO
auTepaTypy (GU3NYECKOT0 COJIepKaHUSI, CIIPABOYHbBIE MAaTepUaIIbl, PECYPCHI
cetru HHrepHeTr, BHmaners mNpuéMaMH KOHCHEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE
uHpOpMaIIM U3 HECKOJIbKHX HCTOYHUKOB (DU3UUECKOTO COJEpKaHUS,
MyOJIUYHO MPECTABISATh PE3yIbTaThl MPOSKTHON WM UCCIIE0BATEIbCKOM
NEATENBHOCTH, IIPU O3TOM TI'PaMOTHO  MCIIOJb30BATh  W3YYCHHBIN
MOHATUUHBIN anmapar M3ydyaeMoro pasiena (U3UKA U COMPOBOXKIATh
BBICTYIUUICHUE TIpe3eHTaIMed ¢ y4ETOM OCOOEHHOCTEH ayauTOpuHU
CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kouan4yecTBo yacos DJIeKTPOHHBbIE
Ne  HammeHoBaHme
(undposbie)
n/  pa3jgesoB H TeM Becer  Koutpoabn  IlpakTnyeck
o0pa3oBaTte/ibHbIE
1| NPOrpamMMmel 0 ble padoThI ue padoThl
pecypcsl

Pa3nes 1. ®dusnka u eé posib B NO3HAHUM OKPY’KAIOLIEro MHpPa

bubnmnorexa [IOK
dusmka - HayKa o
1.1 2 https://m.edso0o.ru/7f416
pUpoJIe 194
but6mmoreka [JOK
duznveckue
1.2 2 1 https://m.edso0o.ru/7f416
BCIIMYNHBI
194
EcrecTBenHoHayyH bubnmnoreka [JOK
1.3 BI METOJT 2 1 https://m.edsoo0.ru/7f416
HO3HAHUA 194
Wroro mo pazneny 6
Pasnen 2. [leppoHauyanbHble CBeJJeHUS O CTPOCHHMH BellecTBa
bubmuorexa [JOK
CrpoeHnue
2.1 1 https://m.edsoo.ru/7f416
BEIIIECTBA
194
JIBmxeHue u bubnuotexa [JOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edso00.ru/7f416

JACTHUI[ BEIIECTBA 194


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

2.3 COCTOSTHUS 2
BEIECTBA
Hroro mo pazneny 5

Pa3nen 3. /IBu:keHHe U B3auMoaeiicTBUE Tel

31 MexaHu4deckoe 3
JIBHOKEHUE
39 WNuepuus, macca, 4
IJIOTHOCTh
3.3 Cwua. Bunsl cuit 14 1
Hroro no pazneny 21

Pasnen 4. /laBieHue TBEpPABIX TeJl, KUAKOCTEH U Ta30B

4.1

4.2

4.3

4.4

JlaBneHue.
Ilepenaua
JaBIICHUS
TBEPABIMU TEJIAMHU,
JKUIKOCTSIMH U
razamu

JlaBnenue
KHUIKOCTH

AtMochepHoe
JTaBJICHUE

JeiicTBue
KHUJIKOCTH U rasa
Ha MOrpyXEHHOE B
HUX TeJI0

Hroro mo pazueny 21

Pa3zpnen 5. PaGoTa u MOIIHOCTB. DHEprus

5.1

5.2

Pabora u 3
MOIIHOCTb

[IpocTeie 5
MEXaHHU3MBI

bubmunoreka [JOK
https://m.edsoo.ru/7f416
194

but6mmoreka [JOK
https://m.edsoo.ru/7f416
194

but6mmoreka [IOK
https://m.edsoo.ru/7f416
194

bubnunoreka LIOK

https://m.edsoo.ru/7f416
194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416
194

bubnunoreka [IOK
https://m.edsoo.ru/7f416
194

but6mmoreka [JOK
https://m.edsoo.ru/7f416
194

bubmuorexa [JOK
https://m.edsoo.ru/7f416
194

but6mmoreka [IOK
https://m.edsoo.ru/7f416
194

bubmuorexa [JOK
https://m.edsoo.ru/7f416
194
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Mexannueckas

5.3 4 1
SHEPTHUs
Hroro mo pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB I10 68 4
I[MPOTPAMME
8 KUIIACC

KoaunuyecTBo 4acoB
Ne HaumenoBanue

n/ pa3/iesioB U TeM Bcer
n NporpaMmbl 0

KonTpoabu
ble padoThbI

Pa3zgen 1. TersioBbie AIBJICHUSA

Crpoenue u
11 CBOMCTBA 7
BelIeCTBa
Tennossie
1.2 21 1
MIPOLIECCHI
Hroro no pazneny 28

Pa3nes 2. DiekTpu4ecKue H MATHUTHBIE SIBJICHHSA

DNEeKTpUYECKHe
3apsibl.

2.1 3apsKeHHbIE 7
Tena u uxX
B3aNMOJICHCTBHE

ITocTosHHBIN

2.2 AIIEKTPUYECKUI 20 2
TOK
MarsuTtHele

2.3 6 1

SIBJICHUSA

54 DNEKTPOMarHuTH

asg UHAYKIUA

Hroro mo pazneny 37

PesepBHOe Bpems 3

12

IIpakTHyeck
ue padboTbl

1.5

bubmuorexa [JOK
https://m.edsoo.ru/7f416
194

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypcsl

bubnunoreka LIOK
https://m.edsoo.ru/7f418
1ce

bubnunoreka LIOK
https://m.edsoo.ru/7f418
1ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
1ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
lce

but6mmoreka [JOK
https://m.edsoo.ru/7f418
lce

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
1ce
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OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68 4

9 KUIIACC

KoauuyecTBO 4acoB
Ne HaumenoBanue

n/ pa3iesioB U TeM Bceer
n NpPOrpamMmbl 0

KonTtpoabsn
bIe padoThI

Pa3zgen 1. Mexann4ueckue siBJICHHUSA

MexaHuueckoe
IBIDKEHUE U

1.1 10
CIIOCOOBI €70
OIACAaHUS

19 B3aumonaeiictBue 20 1
TEN

13 3aKOHEI 10
COXpaHCHHS

Hroro mo pazneny 40

Pa3zgena 2. Mexanudeckue K0JIe0aHUA M BOJHBI

Mexanuueckue
2.1 7
KoJIeOaHus
Mexannueckue
2.2 8 1

BOJIHBI. 3BYK

Hroro o pazneny 15

Pa3zgen 3. DiieKTPOMArHUTHOE 10JI€ M DJIEKTPOMATHUTHBIE BOJIHBI

DJIEeKTPOMArHUTH
oe ToJe u
3.1 6
DJIEKTPOMArHUTH
bIC BOJIHBI
Hroro o pasneny 6

Pa3gen 4. CBeToBbIE IBJIEHUSA

145

IIpakTHyeck
ue padoTsl

DJIEeKTPOHHbIE

(undposbie)
oOpa3oBaTeJibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a
4a6

bu6mmorexa [{OK
https://m.edsoo.ru/7f41a
4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a
4a6
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4.1

4.2

4.3

3aKOHBI
pacnpocTpaHeHu 6
s CBETA

JIuH3EI 1

OINTHYECKHUE 6
puOOpbI

Paznoxenue

Oejoro ceera B 3
CIIEKTP

Uroro no pazueny 15

Pa3nea 5. KeanToBble iBJIeHUSA

Hcnyckanue u

5.1 HOTJIOIIEHNE 4
CBETa aTOMOM
CrpoeHnue

5.2 P 6
aTOMHOTO si/Ipa
SAnepunie

5.3 AeP 7
peakuu

Hroro no pazneny 17

Paspnen 6. [loBTopuTe1bHO-0000111aK01INIT MOAYJIb

6.1

[ToBTOpEHME M
0000111IeHNE

coJiepKaHus 9
Kypca QU3UKH 3a

7-9 xnacc

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 3

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Tema ypoka

Koan4yecTBo 4acoB

27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [JOK
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4a6

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a
4a6
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Jara DJIEeKTPOHHbIE
Konrpoas  IIpakTtnue
Bce u3ydyeH uupposbIe
HbIe CKHe
ro us o0pa3oBaTeIbHbI

0 0
padoThI padoThI ¢ pecypeht

duzuka —

HayKa o

MIPUPOJIE.

SIBenns 1
MPUPOBI.

dusnueckue

SIBJICHHS

MexanuJdeckue,
TEIUIOBBIE,
IIEKTPUYECKHE,
MAarHuTHEIE, 1
CBETOBBIE,

3BYKOBBIE

SIBJICHHS

duznyeckue

BEJIMYUHBI I KX 1

U3MepeHue

Ypok-

UCCIIeIOBaHKe

"U3mepenue

TEeMIIEPATyPhI

IIPYU IOMOILU 1 1

KHUJIKOCTHOTO

TepMOMeTpa U

JaTauKa

TeMrneparypst"

Kak ¢usuka n

NpyTHEe

€CTECTBCHHBIE

HAyKH U3y4aroT

MIPUPOJTY.

EcrecTtBennonay bubmmoreka [JOK
YHBIA METOJ 1 https://m.edsoo.ru/ff
MO3HAHHUA. 09f72a

Onucanue
buznuecKux
SIBJICHUM C
IIOMOIIILIO
MoJeIen


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

10

11

Ypoxk-
HCCIIeIOBaHUE
"[IpoBepka
THUIIOTE3bI:
JAIbHOCTh
MOJIETA IIAPHUKA,
My IIEHHOTO
TOPU30HTAJIBHO,
TeM OOJIbIIIe, YeM
0o0JIbIIIE BHICOTA
mycka"
Crpoenue
BEIIICCTBA.
OnbITHI,
JTIOKa3bIBAFOIIIHE
JTUCKPETHOE
CTpOCHHE
BeIlleCTBA

JIBro>xeHue
YacTHUI BEUIECTBA

Ypok-
HCCIEI0BaHNE
«OMNBITH IO
HaOIIOICHUIO
TEIJIOBOT'O
pacuIupeHust
ra3oB)

ArperaTHble
COCTOSIHUS
BELIECTBA

BzanMocBs3n
MEXKITY
CBOMCTBAMH
BEILIECTB B
Pa3HBIX
arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIS
PHBIM
CTPOCHHUEM.
OcobeHHOCTH
arperaTHbIX
COCTOSTHHUH BOJBI

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
09fela

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0a013e

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

12

13

14

15

16

17

18

19

20

MexaHn4eckoe
JIBIDKCHHE.
PaBHOMepHOE 1
HEPaBHOMEPHOE
NIBIOKCHHEC

CkopocTs.
J2B10%050700051
CKOpPOCTH
Pacuet nyTtu n
BPEMEHHU
JBUKEHUS

Wuepuus. 3akon
WHEPIUH.
BzaunmogelicTBue
TeJ KaK MpUYruHa
W3MCHCHHUS
CKOPOCTH
JIBYKEHMS TE

IInoTHOCTB
BCIIICCTBA.
Pacuet maccel u
o0BeMa Teja 1o
€ro IJIOTHOCTHU

JlaGopaTopHas
pabota
«Omnpenenenue
IJIOTHOCTHU
TBEPIIOTO TETA»

Pemrenue 3agau
110 TEME
"[TioTHOCTH
BenecTna”

Cua xak
XapaKTEPUCTHKA
B3aHUMOIEHCTBHUSA
Ten. Cuia
YIPYTOCTH.
3akoH ['yka

JlaGopaTopHas
pabota
«M3yuyenune
3aBHCUMOCTH
pacTsHKeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a05c6

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a079c

bubmuoreka [JOK
https://m.edsoo.ru/ff
0alae4

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a0cl0

bu6mmorexa [IOK
https://m.edsoo.ru/ff
OaOfee

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0al23c



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

21

22

23

24

25

26

27

28

(mepopmariyn)
IPY>KUHBI OT
IIPUIIOKEHHON
CHJTBD»

SIBienue
Tarorenus. Cua
TSKECTHU

CBs3b MEXKY
CHJIOH TSKECTH U
Maccoi Tena.
Bec Tena.
Pemenue 3agau
o teme "Cuna
TsDKecTH"

Cuiia TsDKeCTH Ha
JIPYTUX
IUIAHETaX.
duszngeckue
XapaKTEPUCTUKU
IUTAHET

N3mepenue cui.
Hunamometp

Bec Tena.
HeBecomMmocTh

Crnoxenue 1Byx
CHII,
HaIPaBJIEHHBIX
10 OJTHOM
IPSAMOM.
PaBHOpEliCTBYIO
1ast CUiI

Pemrenue 3agau
10 TEME
"PaBHOnelCTBYIO
mas cur”

Tpenue
CKOJIbXKEHUS U
TPEHUE MTOKOSI.
Tpenue B
IpUpoOJIE U
TEXHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0al778

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0a1502

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0al8cc
bu6mmorekxa [JOK
https://m.edsoo.ru/ff
0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ala70

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0alb9c



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

29

30

31

32

33

34

JIaboparopHas
pabota
«M3yuyenune
3aBUCUMOCTH
CHUTBI TPEHUS
CKOJIBKEHUS OT
CHJIBI JJABJICHUS U
XapakTepa
COIPUKACAIOLINX
csl
IMOBEPXHOCTEMN»

Pemrenue 3agau
Ha ompeesieHne
PaBHOJECUCTBYIO
IIeH CHIIBI
Pemrenue 3agau
o TemaM: «Bec
Tenay,
«I'papuueckoe
n300pakeHue
cuiny, « CUIIBDY,
«PaBHOZACHCTBY
fonas CUi»

KonTponbHas
pabota no
TeMaM:
«MexaHnueckoe
TIBYDKEHUEY,
«Macca,
IUIOTHOCTBY,
«Bec Temay,
«I'papuueckoe
n300pakeHue
crny, « CUIIBD»

JlaBaeHwue.
CnocoObl
YMEHBIIICHUS 1
yYBEIMUYEHUS
JTaBJICHUS

JaBienwue rasa.
3aBHCHMOCTH
JIaBJICHHS T'a3a OT
00BEMa,
TeMIIepaTypbl

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oalcc8

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0aldeO

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a20a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a2376



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376

35

36

37

38

39

40

41

42

[Iepenaua
JaBJICHUS
TBEPABIMU
TEJIaMHU,
JKUIKOCTSIMH U
razaMu. 3aKoH
ITackans

JaBneHue B
JKUJIKOCTH U
rase, BEI3BAaHHOE
JIEMCTBUEM CHIIEI
TSHKECTH

Pemenue 3amau
10 TEME
«JlaBiienue B
JKHIKOCTH U
rase. 3akoH
ITackamnsay»

Cooo0mmaroruecs
COCY/IBI

IM'mapaBnuueckuit
npecc

ManHoMeTpBlL.
[TopuHeBoit
KU IKOCTHBIN
HAacoc
AtMocdepa
3emuu.
[Tprunnb
CYIIECTBOBaHUS
BO3yIIHOMN
0007109k
3emu.
3aBUCUMOCTh
aTMoc(epHOTo
JABJICHUS OT
BBICOTBI HaJ[
YPOBHEM MOPS

Bec Bo3nyxa.
ATtmocdepHoe
JIaBJICHHC

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a25b0

bu6nmnoreka [JOK
https://m.edsoo.ru/ff
0a2718

bu6nmnoreka [JOK
https://m.edsoo.ru/ff
0a2826

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0a2970
bubmuoreka [JOK
https://m.edsoo.ru/ff
0a3136

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a2b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a2bb5a



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

43

44

45

46

47

48

49

N3smepenue
aTMochepHoro
nasieHus. OIbIT
Toppuuennu

3aBUCHUMOCTh
aTMochepHoro
JaBIICHUS OT
BBICOTHI HaJ[
YPOBHEM MOpSI
bapomerp-
aHepousI.
AtMmocdepHoe
JaBlieHHE Ha
Pa3IMIHBIX
BBICOTaxX

Pemenue 3amau
10 TEME
"AT™MocdepHoe
nasienue"

[eiicTtBue
YKUJIKOCTH U Ta3a
Ha MOTPYy>KEHHOE
B HUX TEJIO.
ApxumenoBa
cuma

JIaGoparopHas
paborta
«Onpenenenue
BBEITAJIKABAIONIEH
CHUITBI,
JIEUCTBYIOILIEH HA
TeJo,
MOTPY>KEHHOE B
KHUIKOCTH

JlaGoparopHas
pabora 1o Teme
«MccnenoBanue
3aBUCUMOCTH
Beca Teja B BOJIe
oT 00BéMa
IIOTPY>KEHHOHU B
KHUJKOCTh YacTH
Tenay

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a2da8

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a2fc4

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0a2fc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a3276

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0a33fc

bu6mmorexa [{OK
https://m.edsoo.ru/ff
0a3514



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

50

51

52

53

54

55

56

57

IlnaBanue Ten

JlaGopaTopHas
pabota
"KonctpyupoBan
ue apeomeTpa
170031
KOHCTPYUPOBaHU
€ JIOJKHU U
OIpeIeIIEHNE €€
Ipy30101bEMHOC

n

TH

Pemenue 3amau
110 TeMaM:
«IlmaBanne
CyJOB.
BosznyxomiaBanu
e», «JlaBnenue
TBEPABIX TEJ,
JKUOKOCTEU U
ra3oB»

Mexanudueckas
paborta

MoIHOCTb.
Ennauner
MOIIIHOCTH
Ypok-
HCCIEIOBaHNE
"Pacuér
MOIIIHOCTH,
pa3BUBaEeMOM
IIpU IOABEME 110
nectuuie"

IIpocTeie
MEXaHU3MBI.
Ppruar.
PaBHOBecue cun
Ha pblyare

KontponbHas
pabota mo Teme
«JlaBnenue
TBEPJBIX TEI,

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a3a96

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a3654

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3f82

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3f82



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

59

60

61

62

JKUIKOCTEN U
rasoBy /
Bceepocculickas
MPOBEPOYHAs
paborta

PezepBHblii ypok.
Pabota ¢
TEKCTaMH 1O
TeMme «/laBneHue
TBEPJBIX TEIL,
JKUIIKOCTEH B
ra3oBy /
Bceepoccuiickas
MIPOBEPOYHAs
pabota

Poiuaru B
TEXHUKE, OBITY U
IpHUpOJIE.
JIaGoparopHas
pabota
«HccnenoBanue
YCJIOBUU
paBHOBECHS
peraara»

Pemenue 3amau
110 TEME
«YcnoBus
paBHOBECHS
phIdaray

Koaddumment
10JIE3HOTO
NEUCTBUSA
MeXaHu3Ma.
JlaGoparopHas
paborta
«3mepenue
KIII nakioHHOM
MIJIOCKOCTH

Pemrenue 3agau
o teme "PaborTa,

MOIOIHOCTB,
KHI["

0.5

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff
Oa4ffe

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0a478e

bu6mmorekxa [JOK
https://m.edsoo.ru/ff
0a48a6

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48

MexaHuueckas
SHEpTHUsl.

63 Kunernueckas u
MOTCHIINAILHAs
SHEprus

3akoH

64 COXpaHEeHUs )
MCXaHHYCCKOMN
SHEPTUH
Ypok-
SKCIEPUMEHT 110
TeMe
"DKcnepuMeHTal
BHOC
ompeeeHue

65 H3MEHEHUS
KHHETHYSCKOHN 1
HOTEHIINAILHON
SHEPTUU Mpu
CKaTLIBAaHWUM TeJIa
10 HAKJIOHHOM
mIockoctu"

KonTponbHas
pabota o Teme
66 «Pabora u
MOIITHOCTb.
OHeprus»

Pe3sepBHblii ypok.
PaGora ¢
TEKCTaMHU 110

67
Teme
"MexaHuueckoe

nBkeHne"

Pe3zepBHblii ypok.
Pabota ¢
68 TEKCTaMH 110
teme "PaborTa.
MoIHOCTb.
Oneprus"
OBIIEE
KOJIMYECTBO
YACOB IIO

I[TPOTPAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a4360

bu6mmorexa [{OK
https://m.edsoo.ru/ff
Oadeeb



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

8 KVIACC

Koaun4gecTBO 4acoB
Ne

n/  Tema ypoka Bce Konrpous,

I ro HbIE
padoThI
OCHOBHBIE
IMOJI0KCHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUHU U UX
OIIBITHBIE
MTOATBEPIKICHU
s
Macca u
2 pa3Mep aToMoB 1
Y MOJICKYJI

Mopaenu
TBEPIOTO,
KHUJIKOTO U
ra3o00pa3Horo
COCTOSTHHIA
BEIICCTBA

OObscHEHUE
CBOICTB
TBEPIOTO,
KUIKOTO U
ra3z000pa3Horo
COCTOSIHUM
BEIEeCTBA Ha
OCHOBE
MOJ0XKEHUH
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH

Kpucrannuuec
KHE U
amopgHbIe
Telna
CmaunBaHue u
6 KaWUISIPHOCTb 1

Jlara
IIpakTHyec

U3yYeH
KHe

us
padoTbI

DJIeKTPOHHbIE
nu@poBbie
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a5256

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a540e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a5800

bu6morexa [JOK
https://m.edsoo.ru/ff
0a5530



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

10

11

12

13

[ToBepxHOCTHO
€ HAaTsDKEHUE

Temnmosoe
pacuImpeHue u 1
ckarue

Temneparypa.

CBsi3b

TEMIIePaTyphI

CO CKOPOCTBIO 1
TEIJIOBOTO

JIBUKCHHUS

YaCTHII

BuyTpennss
SHEpPIHUsl.
Crioco6b1
W3MEHEHUS
BHYTPEHHEN
SHEPIUu

Bunabr
TeIIoNepe1adn

VYpok-

KoH(pepeHus
"IIpakTrueckoe
WCIIOJIb30BaHUE
TEIUIOBBIX

CBOICTB 1
BEIIECTB U
MaTepHaJIOB B

LesiX

sHEeprocoepexe

n

HUA

KomugectBo
TEIIOTHL.

VY nenpHas
TENMI0EMKOCTD

YpaBHeHue
TEIIOBOTO
OajaHca.
TemnooOMeH n
TEII0BOE
paBHOBecHE

bu6mmorexka [JOK
https://m.edsoo.ru/ff
0aba26

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a5¢60

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a6412

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a65c0

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0a6976

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a7088



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088

14

15

16

17

18

19

JlaboparopHas
paboTa
"UccnenoBadHu
€ SIBJICHUS
TETI000MEHa
pu
CMEIINBAHUU
XOJIOIHOHN U
ropsiueit BoabI"
Pacuer
KOJIMYECTBA
TEIUIOTHI,
HEOOXOIMMOT0
TUIS
HarpeBaHus
Tena u
BBIJICTISIEMOTO
UM TIpH
OXJTKICHUT
JlaGopatopHas
pabora
"Omnpenenenue
YIEIbHOU
TETIOEMKOCTH
BerrecTna"

OHeprus
TOILIHBA.
YV nenpHas
TeImIoTa
CropaHus

IImaBnenue u
OTBEp/IC€BaHUE
KPUCTAJTUIECK
X TEIL.
VnenpHas
TeImIoTa
TUIaBJICHUS

JlaBoparopHas
pabora
"Onpenenenue
YIEIbHOU
TEIIOTHI
IUIaBJIECHUS
apaa"

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0a6a98

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0abbb0

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a7b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a71d2

bu6morexa [JOK
https://m.edsoo.ru/ff
0a72fe



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

20

21

22

23

24

25

[TapoobpazoBa
HUE U
KOH/ICHCAIHSL.
Hcnapenue

Kunenue.

Y aenbHas
TeIIoTa
napoodpa3zoBaH
it 1
KOH/IEHCAIIHH.
3aBHCHMOCTD
TEeMITepaTypbl
KHUIIEHUS OT
aTMOC(EepHOTro
JIaBIICHUS

BraxxHocTs
BO3IIyXa.
JlaGopaTopHas
pabora
"Onpenenenue
OTHOCHUTEIbHOU
BJIAYKHOCTH
BO3IyXa"
Pemenue 3amau
Ha
onpeJiesIeHue
BJIAYKHOCTH
BO3/IyXa

[TpuHIUIIBL
paboTsl
TEIIOBBIX
JIBUTaTeIICH.
[TapoBas
TypOuHa.
JlBurarenn
BHYTPEHHETO
CropaHus
KII
TEIIOBOT'O
JIBUTATEIIS.
TemnoBbie
JIIBUTATEIIA U
3aIMUTa

bub6mnoreka I[IOK
https://m.edsoo.ru/ff
0a740c

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a786¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a7628

bu6morexa [JOK
https://m.edsoo.ru/ff
Oa7c7c



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

30

31

OKpY’Karommen
cpensl

3aKoH
COXpaHEHHUS U
IpeBpaleHHs
SHEpIuu B
TEIUIOBBIX
mpoueccax

IToaroroBka x
KOHTPOJIBHOU

pabote o Teme
"TennoBbie

SIBJICHUS. 1
smenenue
arperaTHbIX
COCTOSIHUM

BemecTna"

KontpoibHas
pabora 1o Teme
"TermnoBble
SIBJICHHS.
HUsmenenue
arperaTHbIX
COCTOSIHUM
BelecTna"

DIeKTpu3anus
ten. JIBa poaa
3IEKTPUUYECKUX
3aps/10B

Ypok-
HCCIIE0BaHUE
"InexTpuszanus
TeJ UHAYKIUEH 1
U TIpH

CONPUKOCHOBE

"

HHUHN

B3anmonericts

ue

3apSKEHHBIX 1
Tel. 3aKOH

Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a83f2

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a86ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a87e4



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

32

33

34

35

36

37

38

DNEeKTpUYECcKO
€ mnoie.
Hanpsixernocr
b
ANEKTPUUYECKOT
0 TOJIA.
[Tpuniun
CYNEpPIO3ULNH
INEKTPUYECKUX
oJei

Hocurenn
INEKTPUYECKUX
3apsI0B.
OnemMeHTapHbIN
3apsi.
Crpoenue
aToma

[IpoBoHMKY U
JUAJIEKTPUKU.
3aKoH
COXpaHEHHUs
3JEKTPUUYECKOT
0 3apsaa
Pemenue 3amau
Ha MPUMEHEHUE
CBOICTB
AIEKTPUUECKUX
3apsioB
DNEeKTpUUECKH
1 TOK, YCIIOBUS
€ro
CYyIIECTBOBaHU
1. UcTounmnku
AIEKTPUIECKOT
0 TOKa

HencTBust
INMEKTPUIECKOT
0 TOKa

Ypok-
UCCJIeIOBAHKE
"JlelicTBUE
INMEKTPUYECKOT
0 TOJIs Ha

bubmuoreka [{OK
https://m.edsoo.ru/ff
0a8ala

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a8ef6

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a90cc

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a95a4

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a96b2



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

39

40

41

42

43

44

HPOBOJHUKH U
JUAJIEKTPUKH"

DIIEKTPUUYECKHU
U TOK B
MeTaax,
KHUAKOCTAX U
razax

DJIeKTpUuYecKas
Lenb U e€
COCTaBHbIE
4acTu

Cuna toka.
JlaGopaTopHas
paborta
"N3mepeHnue u
peryJIupoBaHue
CUJIBI TOKa"

DIIEKTPUYECKO
€ HallpsUKeHHe.
BosbT™meTp.
JlaGopatopHas
paborta
"N3mepeHnue u
peryiaupoBaHue
HarnpsoKkeHus"

CornpoTuBieHn
€ TIPOBOJIHUKA.
VY nensHOE
COINPOTHBIICHU
€ BeIIecTBa

JlaGopatopHas
paborta
"3aBUCUMOCTh
ANEKTPHUECKOT
0
COTIPOTUBIICHU
s IPOBOIHHUKA
OT €ro JUIMHBI,
TUTOIIAH
TIOTIEPEYHOTO
CeUeHUs U
marepuana"

0.5

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0a9838

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0a8hd6

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a%e14

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0aa738

bu6morexa [JOK
https://m.edsoo.ru/ff
0aa738



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

45

46

47

48

49

50

3aBHCUMOCTh
CHJIBI TOKA OT
HaTPSIKECHUS.
3akoH Oma 11
yJacTKa Ienu

JlaboparopHas
pabora
"HccnenoBanu
€ 3aBUCHMOCTH
CHIIBI TOKA,
WAYIIETO Yepe3
pe3ucrop, ot
COIIPOTHBIICHU
s pe3rcTopa u
HaMpsDKEHUs Ha
pe3uctope"

IlocienoBsarenn
HOE U
napauielbHOe
COEIUHEHHUS
MIPOBOIHUKOB

JlaGopaTopHas
pabora
"ITpoBepka
MpaBuIia
CIIOKEHUS
HaIPSKECHUN
pu
MOCJIeZI0BaTENh
HOM
COEIMHEHUU
JIBYX
pe3ucropos”
JlaBopartopHas
pabora
"IIpoBepka
MpaBUIIa JJIs
CHWJIBI TOKA TIPH
napajuieIbHOM
COCIMHEHUU
pe3uctopon”
Pemenue 3agau
Ha IPUMEHEHHUE
3akoHa OMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oaad4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0aa04e

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0aaab8

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oaadle

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oaaf8a



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

51

52

53

54

55

56

TUTS
pa3IuYHOro
COCIIMHECHHUS
MPOBOJHUKOB

Pabota n
MOIIHOCTD
INEKTPUYECKOT
0 TOKa. 3aKOH
[xoyins-Jlenna
JlaGopatopHas
pabora
"Omnpenenenue
paboThl U
MOIIIHOCTH
ANEKTPUIECKOT
0 Toka"

DNeKTpUYECKU
€ LeNu U
oTpeduTenn
3JIEKTPUYECKON
SHEPruu B
OBITY.
Kopotkoe
3aMbIKaHHe

ITocTostHHBIC
MAarHuThl, UX
B3aUMOJIENCTBU
e

Ypok-
HCCIEIOBaHNE
"U3yueHue
roJieit
NIOCTOSTHHBIX
MarHuToB"

MaruantHoe
TIoJIE.
MarauTtHoe
mnoJjie 3eMJId U
€ro 3Ha4ycHHUE
JUTS 5KA3HU Ha
3emite

bub6manoreka [IOK
https://m.edsoo.ru/ff
0ab124

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ab3e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ab660

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0ac3d0

bu6morexa [JOK
https://m.edsoo.ru/ff
OacOba



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

57

58

59

60

[loaroroBska k
KOHTPOJIBHOU
pabote no Teme
"DnexTpuueck
W€ 3apsibl.
3apsoKeHHbBIC
Tena U uxX
B3aUMOJIENCTBU
s1. [TocTostHHBIN
AJIEKTPUYECKHUI

"

TOK

KonTposnbnas
pabora 1o Teme
"DnexTpuueck
ue 3apsibl.
3apsKeHHbIC
TeIa U uxX
B3aUMOJICHCTBU
. [TocTosHHBII
BIIEKTPUYECKUI
TOK" /
Bceepoccuiickas
MIPOBEpPOYHAs
paborta

PezepBHbIi
ypok. Pabora ¢
TEKCTaMU TI0
TeMe
"ITocTosTHHBIHI
BJIEKTPUYECKHI
TOK" /
Bceepoccuiickas
poBepOYHas
pabora

OmnsIT OpcTena.
MaruantHoe
mnose
3JIEKTPUYECKOT
0 TOKa
MaruuTtHoe
M0JI€ KaTyIIKH
C TOKOM

bubmuoreka [{OK
https://m.edsoo.ru/ff
Oabd2c

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oabea8

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oacdc6

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oacld2



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2

61

62

63

64

[Ipumenenue
JIEKTPOMArHuT
OB B TEXHHKE.
JlaGopatopHas
paborta
"U3yueHnue
IEUCTBUA
MarHUTHOTO
10JIs Ha
IIPOBOJHMUK C
TOKOM"

DIIEKTPOABUTAT
b
MIOCTOSIHHOTO
TOKA.
Hcnonb3zoBanu
e
3JIEKTPOJIBUTAT
eneil B
TEXHUYECKUX
YCTpPOMCTBAX U
Ha TpaHCHOpTe.
JlaGopatopHas
paborta
"KoHcTpyunpoB
aHue u
H3y4YCHUE
paboThI
ANEKTPOABUTAT

"

€I

OnEITH
®dapanes.
3akoH
3JIEKTPOMATHUT
HOM UHIYKIUU.
IIpaBuio
Jlenna

DIIeKTpOreHepa
Top. CriocoOmI
MOJTyYEHUs
JJIEKTPUYECKON
SHEPTUH.
DNeKTPOCTaHI]
WU Ha

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff
Oac74a

bu6mmorexa [JOK
https://m.edsoo.ru/ff
Oac86¢c



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

65

66

67

68

BO300HOBIISIEM
BIX HUCTOYHUKAX
SHEPTUU

IloaroroBka x
KOHTPOJIBHOU

paboTe mo Teme
"DnexTpuueck 1
ue

MarHuTHbIE

SABJICHUS"

KonTponsHas
pabora 1o Teme
"DnexTpuueck
ue u
MarHuTHBIE
ABJICHUS"

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH TI0
TeMe
"TermioBele
sIBJICHHS"

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeME
"MarauTHEIe
SIBJICHUS"

OBLLEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

9 KVIACC

Ne
n/
n

KoanuyecTBO 4acoB

KourpoJan
Tema ypoka Bce P
HbIE
ro
padoThbI

Mexanunueckoe
JBWKECHHUE.

145

IIpakTHue
CKHe
padoThbI

JlaTa
HU3y4eH
ns

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oach14

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oaccbe

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbI
e pecypchbl


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

MarepuanbHas
TOYKa

Cucrema
oTCcYeTa.
OTHOCHUTEIILHOCT
b MEXaHHYECKOTO
JBUKCHHUSA

PaBHOMepHOE
MPSMOJIMHETHOE
JBUYKEHUE

HepaBaomepHnoe
MIPSMOJIMHEHOE
JBUKCHHE.
Cpennsisi u
MIHOBEHHas
CKOPOCTh

[IpssMonuHenHOe
PaBHOYCKOPEHHO
€ JIBUXKEHHUE.
Yckopenue

CxkopocTb
MPSMOJIMHENHOT
0
PaBHOYCKOPEHHO
IO JIBUKCHHSI.
I'paduk
CKOpPOCTH
JlaGopaTopHas
pabora
"Onpenenenue
YCKOpEHHUS Tena
npu
PaBHOYCKOPEHHO
M JIBHOKCHHH T10
HAKJIOHHOH
miockocTH"

CBobOonHoe
aJicHue Tell.
Onbite! [Nanmunes

PaBHOMepHOE
JBHKECHHUE T10
OKPY’KHOCTH.
[Iepuon n

bubmuorexa [{OK
https://m.edsoo.ru/ff
0ad474

bubnunoreka LIOK
https://m.edsoo.ru/ff
0ad19a

bubnunoreka LIOK
https://m.edsoo.ru/ff
0ad8d4

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0adb18

but6mmoreka [JOK
https://m.edsoo.ru/ff
0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

10

11

12

13

14

15

16

17

18

19

20

4acToTa
oOparieHusl.
JInneiHnas u
yTIoBast
CKOPOCTH

Lentpoctpemure
JIBHOE YCKOPEHHE

[TepBriii 3ak0H
HeroToHa.
Bexkrop cuiibl

Bropoii 3akoH
Hrrotona.
PaBHOElCTBYIO
11as cuja

Tperuii 3aKkoH
HprotoHa.
Cynieprio3unus
cui

Pemenue 3agau
Ha MPUMEHEHUE
3aKOHOB
Hprotona

Cuna ynpyrocTtu.
3akoH ['yka

Pemenue 3amau
o teme «Cuia
YIOPYTOCTH

JlaGopaTopHas
pabora
«Onpenenenune
AKECTKOCTH
TPY>KAHBD)

Cuna tpeHus

Pemmenue 3agau
no teme «Cuia
TPEHUS»

JlaboparopHas
paborta

"Onpenenenne
kod(pdurmenta

bubnunoreka LIOK
https://m.edsoo.ru/ff
0ae612

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oae72a

bubnmnoreka LIOK
https://m.edsoo.ru/ff
0ae982

but6mmoreka [JOK
https://m.edsoo.ru/ff
Oaebh6c

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oaeca?

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oaee?28

but6mmoreka [JOK
https://m.edsoo.ru/ff
0af738

bubnunoreka [IOK
https://m.edsoo.ru/ff
Oafa26

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oaf8be



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be

21

22

23

24

25

26

TpEeHUS
CKOJIBKEHUS"

Pemmenue 3agau
1o Teme "3aKOHBI
Hrrorona. Cuna
ynpyroctu. Cuia
TpeHus"

Cuna TSKeCTH U
3aKOH
BCEMHUPHOTO
TATOTEHUSI.
Yckopenue
CBOOOIHOTO
TIaJCHHUS

Ypoxk-
KOH(epeHIHs

" JIBY>KEHUE Tel
BOKPYT
IPaBHTAMOHHOT
0 IIEHTpa
(Conneunas
CHUCTEMA).
lanaxktuku"

Pemenne 3amau
no teme "Cuira
TSKECTH U 3aKOH
BCEMHUPHOTO
TAroTeHus"

[IepBas
KOCMMYeCKas
CKOpOCTb.
HeBecomocTth 1
neperpy3Ku

PaBHOBeCue
MaTepuaabHON
TOYKH.
AOGCONIOTHO
TBEPIOE TEJIO.
PaBHOBecue
TBEPAOrO Tea ¢
3aKpEIIEHHON
OCBIO BpallCHUS.

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oafb8e

but6mmoreka [IOK
https://m.edsoo.ru/ff
0af044

bubmuorexa [{OK
https://m.edsoo.ru/ff
0af5f8

bubmuorexa [{OK
https://m.edsoo.ru/ff
0af33c

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oafe36



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

27

28

29

30

31

32

MOMEHT CUIIBL.
LlenTp Tsxectn

PaBHOBecue
MaTepuaabHON
TOYKH.
AOGCOIIOTHO
TBEPIOE TEJIO.
PaBHOBeCcue
TBEPAOIO TeJIA €
3aKpEIIEHHON
OCBIO BpaIICHUsI.
MOMEHT CUJIBI.
LlenTp TsxecTu

Pemenne 3amau
110 TEME
"MOMEHT CHIIBI.
LenTp TsxecTn"

ITonroroBska k
KOHTPOJIbHOM
pabore 1o Teme
"MexaHn4eckoe
JIBIDKCHHE.
BzaumopeiicTBue

TCII

KontponbHas
pabora 1o Teme
"MexaHn4eckoe
JIBIOKCHHE.
BiauMonelictBue

"

TCII

HNmnynse Tena.
HNmnynbe cumsl.
3aKoH
COXpaHEHUs
UMITyJIbCA.
Yupyroe u
HEyIpyroe
B3alMOJICIICTBHE
Pemenue 3agau
no Teme "3aKkoH
COXpaHEHUs
ummyJbca'

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b02b4

bubnmnoreka LIOK
https://m.edsoo.ru/ff
0b0408

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b06ec

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b07fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b096¢



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

33

34

35

36

37

38

39

40

Ypok-
KOH(EepeHIIHS
"PeakTuBHOC
JBH)KCHUE B
MIPUPOJIC U
TeXHuKe"
Mexannueckas
pabora u
MOIIIHOCTb

PaboTa cuiel
TSDKECTH, CHJIBI
YOPYTOCTH U
CWJIBI TPEHUS

JlaGopaTopHas
pabora
«Onpenenenue
paboThI CUITBI
TPEHHUS TIPU
pPaBHOMEPHOM
JIBYDKEHUH TeJa
o
TOPU30HTAIILHOU
MIOBEPXHOCTI

CBs13b 2HEpPrUM U
paboTHI.
TTorenmnuanesHas
SHEPTH

Kunernueckas
SHEPTHS.
Teopema o
KUHETHYECKOU
SHEpPruu

3aKoH
COXpaHCHHUS
DHEPIrUU B
MEXaHHUKE

JlaboparopHas
paborta
«3yuenne
3aKOHa
COXpaHEHUS
SHEPTUN»

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b0a84

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b0db8

bubnmnoreka LIOK
https://m.edsoo.ru/ff
0b0c32

bubnunoreka [IOK
https://m.edsoo.ru/ff
Ob12fe



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
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42

43

44

45

46

47

KonebarensHoe
JIBIJKEHUE U €r0
XapaKTePUCTUKH

3aTyxaroiue
KOJIEOAHHS.
Brinyxnennsie
KoJIeOaHusI.
Pe3onanc

MareMaTHdecKu
W U NPy KUHHBIN
MasiTHUKHU
Ypoxk-
HCCJICIOBAaHIE
«3aBUCUMOCTh
nepuoaa
KoJIe0aHui OT
JKECTKOCTHU
MPY>KUHBI U
MacChl Tpy3a»
[Ipespamenue
SHEPTUU Mpu
MEXaHHYCCKUX
KOJIeOaHMSIX

JlaGopaTopHas
pabota
«Omnpenenenue
YaCTOTHI U
nepuoja
KoJieOaHuM
MPYKHUHHOTO
MasiITHUKa)

JlaboparopHas
paborta
«ITpoBepka
HE3aBHUCHMOCTH
nepuoaa
KoJIeOaHMit
rpysa,
MO/IBEIIEHHOTO K
HUTH, OT MacChI
rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b1858

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b20f0

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b197a

but6mmoreka [JOK
https://m.edsoo.ru/ff
Oblaec

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b197a



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
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54

MexaHuueckue
BOJIHEL.
CBoiicTBa
MEXaHUYECKUX
BOJIH.
[IpononbHeIe U
MOINEepPEYHbIE
BOJIHEI

Ypok-
KOH(EpEeHIIHS
"MexaHn4ecKkue
BOJIHEI B
TBEPJIOM TEJIE.
CelicMu4ecKkue
BOJIHEI"

3BYK.

PacnpocTpanenu

€ M OTPaKCHHE
3ByKa

Ypoxk-
HCCIIEIOBaAHUE
"Habaronenue
3aBHCUMOCTHU

BBICOTHI 3BYKa OT

qacTOTHI"

I'pomkocTsb 3ByKa

U BBICOTA TOHA.
AKycTHYECKUI
pe30HaHC
Ypok-
KoH(DepeHus
"VbTpa3ByK 1
nH(Pa3BYK B
MIpUPOJIE U
TeXHUKe"
IToaroroBka x
KOHTPOJILHOM
pabote o Teme
"3aKOoHBI
COXpaHEHUS.
Mexanuueckue
KojeOaHus U
BOJIHBI"

[EEN

but6mmoreka [JOK
https://m.edsoo.ru/ff
Ob21fe

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b25f0



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
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61

Kontponbhas
paboTa mo Teme
"3aKOHbI
COXPaHEHUS.
MexaHnnueckue
Koje0aHus u
BOJIHBI"

DNeKTpOMarHuTH
o€ moJe.
DNeKTpOMarHuTH
bIC BOJTHBI

CBolicTBa
ANEKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(epeHIHs
"[lIkana
ANEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanme
3JICKTPOMArHUTH
BIX BOJIH JJIS
COTOBOM cBs3HK"
Ypok-
HCCIEIOBaHNE
"U3yueHue
CBOMCTB
ANEKTPOMArHUTH
BIX BOJIH C
ITIOMOIIILIO
MOOUIBLHOTO
tenedona"

Pemenue 3amau
Ha ompeeNieHne
YacTOTHI U
JUTMHBI
AJIEKTPOMArHUTH
OU BOJTHEI

ONEeKTpOMarHuTH
as mpupoia
cBeta. CKOpoCTh
cBeta. BomHoBBIE
CBOICTBa CBETa

but6mmoreka [JOK
https://m.edsoo.ru/ff
Ob2abe

but6mmoreka [JOK
https://m.edsoo.ru/ff
Ob2fe6

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b2c6ec

but6mmoreka [JOK
https://m.edsoo.ru/ff
0b31d0



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
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67

HcTounuknu
CBeETAa.
[IpssMonuHenHOE
pacrpocTpaHeHu
€ CBeTa.
3aTrMenus
Counia u JIyHsl

3aKkoH
OTpaKCHHUS
cBeTa. 3epkana.
Pemenne 3amau
Ha IPUMEHEHUE
3aKOHAa
OTpaKCHHSI CBETA

[Ipenomnenne
cBeTa. 3aKOH
MIPEIIOMJICHUS
cBeTa

IToxHoE
BHYTpPECHHEE
OTpakKeHHUe
CBeETA.
Hcnonp3oBanue
MOJIHOTO
BHYTPEHHETO
OTpaXEHU B
ONITHYECKUX
CBETOBOJIaX

JlaGopatopHas
paborta
"UccnenoBaHue
3aBHCUMOCTH
yria
MIPETIOMIICHHUS
CBETOBOTO JIy4a
OT yIJIa aIcHUs
Ha TpaHUIe
"BO311yX-

nn

CTEKJIO
VYpok-
KOH(EpeHIIHS
"Hcnonp3oBaHue
MIOJTHOT'O
BHYTPEHHETO

but6mmoreka [JOK
https://m.edsoo.ru/ff
0b3658

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b38c4

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ob3aea

bubnunorexka LIOK
https://m.edsoo.ru/ff
0b3c5c



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
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74

OTpaKEHHUS:
CBETOBOIBI,
OINTHKOBOJIOKOHH
ast CBs3b"

JInH3EL.
OnrTuyeckasa
cuJjIa JIUH3EI

[Toctpoenue
N300paKeHHH B
JMH3aX

JlaboparopHas
paborta
"Onpenenenue
(dhokycHOrO
paccTosHUs U
ONTUYECKOMN
CHUJIBI
cobuparoien
JTUH3H"

Ypok-
KOH(epeHIHs
"Onruueckue
JIMH30BbIC
puoopsI"
I'ma3 kak
ONTUYECKast
cucTtema. 3peHue
VYpok-
KoH(DepeHus
"JleeKTh
3penus. Kak
COXpaHUTh
3penue"”

Paznoxxenne
Oenoro ceera B
cnekTp. OnbIThI
Hrrotona.
CrnoxxeHnne
CIIEKTPATLHBIX
IIBETOB.
Jucnepcus cBeta

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b3f2c

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b444a

bubnunorexka LIOK
https://m.edsoo.ru/ff
0b4206

but6mmoreka [IOK
https://m.edsoo.ru/ff
OcOa7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b4684

but6mmoreka [JOK
https://m.edsoo.ru/ff
0c0f4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
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82

JlaboparopHas
pabota "OnbITh
0 Pa3JI0KEHUIO
Oeroro cBeTa B
CIIEKTp H
BOCTIPUSTHIO
[[BETa MPEIMETOB
pU UX
HaO0JI0IeHUN
yepe3 1[BETOBbIE
¢buabTphl"
YpoK-pakTUKyM
"BonHoBbIE
CBOIICTBa cBeTa:
TUCTIepCus,
uHTEephEpeHIUI
u nudpaxus”
OnbIThI
Peszepdopna u
IJIaHeTapHas
MOJIeNIb aTOMa

[Toctynatel
bopa. Monenb
aroma bopa

Hcnyckanue n
HOTJIOUICHHE
CBETa aTOMOM.
KBaHTHI.
JIunenyarsie
CHEKTPBI
YPOK-IIpaKTUKyM
"Habaronenue
CIIEKTPOB
HCITyCKaHUs"

PagnoaxktuBHOCT
b U €€ BUbI

Crpoenue
aTOMHOTO S7Apa.
Hyxionnas
MOJIETIb

bubmuorexa [JOK
https://m.edsoo.ru/ff
OcOe2a

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c12a8

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocl44c

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c1550

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c1672

bubnunoreka [IOK
https://m.edsoo.ru/ff
0cl18ac



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
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91

PagnoakTHBHEIE
IpEeBpaICHHUS.
M3oTtomnsl
Pemmenue 3agau
10 TEME:
"PagnoakTHBHEIE
npespanieHus"
[Tepuon
noJrypacnajaa
Ypok-
KOH(pepeHIHs
"PannoakTHBHBIE
U3ITyYCHHS B
pUpoe,
MEIHIIMHE,
TeXHHKe"
SAnepubie
peaKIuu.
3aK0HBI
COXpaHEHUs
3aps10BOTO U
MacCOBOTO YHCEI

DHeprus CBs3u
ATOMHBIX STIEP.
CBsI3b MacCHI U
SHEPIUU

Pemenne 3amau
10 TEME
"AnepHbie
peakiun"
Peakmum cuaTe3a
U JIeJICHUS sIiep.
HUctounukn
sHepruu CoJHIa
U 3BE3

Ypok-
KoH(pepeHus
"AnepHas
SHEPreTHKa.
JlenicTBus
PaIuOaKTUBHBIX
M3JIy4eHUH Ha

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oclal4

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oclb4a

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c2126

bubnunoreka LIOK
https://m.edsoo.ru/ff
0clc58

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocld7a

bubmuorexa [JOK
https://m.edsoo.ru/ff
0cle88



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
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93

94

95

96

97

KHUBBIC
OopraHu3msl"

IloaroroBka x
KOHTPOJIbHOM
paboTe mo Teme
"DNeKTpOMarHuT
HOE T0JIE.
DNeKTpOMarHuTH
bI€ BOJIHBI.
KBanToBbIe
SABJICHUS"

KontposbHas
pabora 1o Teme
"DJIeKTPOMAarHuT
HOE T0JIE.
DJIEKTPOMAarHuTH
bI€ BOJIHBI.
KBanToBbIie
sIBJICHUS"

[ToBTOpEHUE,
00o01IEHHE.
JlaGopaTopHbIie
paboTHI IO Kypcy
"B3auMoaencTBu
e Ten"

[ToBTOpEHME,
00o01IEHHE.
Pemenue
pacyeTHBIX U
KaueCTBCHHBIX
3aJ1a4 I10 TEME
"TennoBbie
npouecch”
[ToBTOpEHUE,
00001IecHHE.
Pemenue
pacyYeTHBIX U
KayeCTBEHHBIX
3aJ1a4 110 TEME
"KIIJI TemmoBbIxX
nsurareiaein"

[ToBTOpEHUE,
o0o0mieHue.

bubmunoreka [JOK
https://m.edsoo.ru/ff
0c223e

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c2572

but6mmoreka [JOK
https://m.edsoo.ru/ff
0c2a22

but6mmoreka [JOK
https://m.edsoo.ru/ff
0c2b30



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

Pemenue
pacyeTHBIX U
Ka4eCTBECHHBIX
3a7a4 1o TeMe
"KIT
3JIEKTPOYCTAHOB

OK

[ToBTOpEHUE,

o0o0mieHue.

98 JlaGopaTopHbie
paboThI 10 KypCy
"CBeTOBbBIC

saBjaeHus"

[ToBTOpEHME,
00001ICHME.
Pab6ora ¢

99 TEKCTaMH I10
TeMe ""3aKOHBI
COXpaHEHUs B
MexaHuke"

[ToBTOpEHUE,
00o01IeH E.
PaGora ¢

100  Tekcramu IO
TeMe
"Konebanus u
BOJIHBI"

[ToBTOpEHUE,
00001IEeHNnE.
Paborta ¢

101
TEKCTAMU IO
TeMe "CBeTOBEIE

saBiieHUA"

[ToBTOpEHUE,
ob6o01eHwue.
Pabora ¢
102  Tekcramu 1o

teMe "KBanToBas
U siepHas
dbuszuka"

OBILIEE

KOJIMYECTBO

102

27

bubnmnoreka LIOK
https://m.edsoo.ru/ff
0c2c52

bubnunorexa [IOK
https://m.edsoo.ru/ff
Oc2d6a

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c2e82

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c3044



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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YACOB I10
I[TPOTPAMME

IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITPOT'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

1.3

14

1.5

1.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbHON MPOrPaAMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

pasiindaTthb ABJICHHA 110 OIMMMCAHUIO UX XaPaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘leCKOC SABJICHUC

pacro3HaBaTh MPOSIBIICHUE H3YyUEHHBIX (U3UUYECKUX SBICHUN B
OKpYy aroIleM MHUpe, B TOM 4ducie Gu3nyecKue SBJIeHusl B IpUpo/Ie,
IIPU STOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYI0, BHIACTATD

CYILIECTBEHHbIE CBOICTBA (IPU3HAKN) PUINUECKUX SABJICHUIN

ONMCHIBATh HM3yUEHHBIE CBOMCTBa Ten M (pU3MUecKHe sBIEHUS,
UCTONb3ysl (PU3MYECKHE BEIMYMHBI, IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICT HCIOJIB3YEMBIX BEIWYHMH, HUX
0o003HaUeHUss M eIUHHUIBl (U3NYECKUX BEIMYUH, HAXOIUTh
(GopMyJBI, CBS3BIBAIONINE JaHHYIO (HU3UYECKYI0 BEIMYHUHY C
JPYTUMH BETMUMHAMM, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(hU3HUECKHUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUYECKHUE SBJIECHUS U MPOLECCHI,
UCIIOJIb3Ysl M3Y4YEHHBIE 3aKOHbI, IIPU O3TOM JaBaTb CIIOBECHYIO
(OpMYIHpPOBKY 3aKOHa M 3alUCHIBATh €ro  MaTeMaTHYECKOe
BBIPAJKECHHE

OOBSICHATH (PU3MUECKUE SBJICHMS, MPOLIECCHl U CBOWCTBA TEJ, B TOM
YUCI€ MW B KOHTEKCTE CHUTyalludl IPAKTUKO-OPUEHTHPOBAHHOTO

XapakTepa: BBIABIATH IPUYUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH



1.7

1.8

1.9

1.10

1.11

1.12

1.13

oObsicHeHue u3 | — 2 Jormyeckux IaroB ¢ omopoil Ha 1 — 2
W3yYCHHBIX CBOWCTBA (DM3MUECKHUX SBICHUH, (H3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTH

pelmaTrs pacy€THbBIE 3a1auu B 1 — 2 nelcTBUsI, UCIIOB3YS 3aKOHBI U
(dbopMyinbl, cBs3bIBalOlIME (U3MUECKHE BEJIUYUHBL: HA OCHOBE
aHajau3a yCJIOBMS  3aJayd  3alMChIBATh  KpPaTKOE  YCJIOBHE,
MOJICTABIATh (U3NYECKUE BEIMYMHBI B (OPMYJIbI M MPOBOJIUTH
pacyéTbl, HAXOJUTh CIPABOYHbIC JaHHBIE, HEOOXOAUMBIE I
pemieHuss  3a1ad, OLEHUBATh  PEAIUCTHUYHOCTh  ITOJIYYEHHOH

(bu3nuecKoil BENUIMHBI

pacmno3HaBaTh MPOOIEMBbI, KOTOPbIE MOXXHO PEIINTh MPU MOMOIIU
(bU3MYECKUX METOJOB, B OINHCAHUU WCCJICAOBAHUS BBIACIATH
MpoBEpsiIEMOE  NpENANoyiokeHue  (rumoresy),  paszauyarb U
WHTEPIPETUPOBATh TOJYYEHHBIN pe3ysbTaT, HaXOAWTh OIIMOKU B

XOJ¢€ OIlbITa, ACJIATh BBIBOJELI I10 €T'0 pE3yJibTaTaM

NPOBOJUTH OIBITHI 0 HAOMIOJCHUIO (U3NYCCKHUX SIBICHUH WIH
(u3nueckux  CBOWCTB  Tel:  (HOPMYIHpOBATH  MPOBEPSIEMBIE
NPENONIOKEHUS, COOMpaTh yCTAaHOBKY W3  MPEIOKEHHOTO

000pyA0BaHus, 3alIUCHIBATh XO/I ONbITa U (HOPMYIMPOBATH BHIBOBI

BBITIOJIHATH TIPSIMBIE U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U
G POBBIX MPUOOPOB, 3aMKUCHIBATH MOKA3aHUs MPUOOPOB C YUETOM

3aJJaHHO} a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHCUMOCTU OJHOM  (PU3MUECKOM
BEJIMYMHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIEAOBaHM, COOMpATh
YCTAaHOBKY U BBIMOJIHATh M3MEPEHHUs, CJeays MpeaaoKeHHOMY
I1aHy, (UKCUpPOBaTh pe3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH
(hu3MYECKUX BEJIMYUH B BUJE NMPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaThb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUECKUX BEIWYMH, CIETys
MPEIOKEHHON  MHCTPYKLMH: TIPU  BBINOJHEHUU H3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUYMCIATH 3HAYCHHE

HCKOMOMU BEJINYNHEI

coOmomaTh TpaBWJIa TEXHUKM O€30MacHOCTH Ipu  paboTe ¢

1a00paTOPHBIM 000PYI0BAHHEM



1.14

1.15

1.16

1.17

1.18

1.19

8 KUIACC

yKa3plBaTh MPHUHIMIBI JEHCTBUS TPHOOPOB U  TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTh TMPUHIMUIBLI JCHCTBUS H3yYECHHBIX
MprUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO WX OMHCAHUSA,
WCTIONIb3YsI 3HAHMS O CBOMCTBaX (PM3WUYECKHX SBICHUH U
HeoOxouMBbIe (PU3MYECKHE 3aKOHBI i 3aKOHOMEPHOCTH

MPUBOJIUTh TpUMEphl (HaXxoAuTh HWHGOPMALMIO O TpUMepax)
MPAKTUYECKOTO  HCIIOJIB30BaHHMS ~ (PU3WYCCKUX  3HAHUH B
MOBCETHEBHON JKM3HH JUIs oOecriedeHuss O€30MacHOCTH MpHU
oOpamieHud ¢ TpubOpaMHd W TEXHHYCCKUMH YCTPOWCTBAMH,
COXpAaHEHUS 3JI0OPOBbS M COOIIOJEHUS HOPM OKOJOTHYECKOTO

MOBEJICHUS B OKPY Kalollen cpelie

OCYUIECTBIISATh OTOOP UCTOYHUKOB MHpOpMalLuu B ceTu MIHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE
MMEIOLIUXCS 3HAHUW M MyTEM CpPaBHEHUS Pa3IUYHbIX UCTOYHUKOB
BBIJICJIAT MH()OPMALIUIO, KOTOpas SBISETCS MPOTUBOPEUUBON WU

MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh pu BBITNIOJTHEHUU y4eOHBIX 3aJlaHui
HAYYHOIIONYJISIPHYIO ~ JIUTEpaTypy (U3HUECKOro  CoJepKaHus,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTu VHTepHET, BIaIeTh
npuémMamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

uH(GOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JAPYTYIO

CO03/1aBaTh COOCTBEHHBIC KPATKHE MMCbMEHHBIC M YCTHBIE COOOIICHUS
HA OCHOBe 2 — 3 WHCTOYHHMKOB HH(pOpMAUU (HUHUUECKOTO
COJIEpXaHUsl, B TOM YHCJI€ TyOJUYHO JIeNIaTh KPaTKUEe COOOIIEHUS O
pe3ylbTaTaXx MPOEKTOB WM y4eOHBIX HCCIEAOBaHUM, MPU ITOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbI MOHATUWHBIA ammapar Kypca

(I)I/IBI/IKI/I, COIIPOBOXKIATb BBICTYIINICHUC HpeBeHTaHHeﬁ

MpU  BBIIOJIHEHUH  y4eOHBIX TPOEKTOB M  HCCIEI0BaHUMN
pacnpenensiTb O0S3aHHOCTH B TpyNIe B COOTBETCTBUU C
MOCTABJICHHBIMHM 3aJja4aMM, CIIEJUTh 3a BBINOJIHEHUEM IUIaHA
NeMcTBUHM, aJeKBaTHO OLEHMBAaThb COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTD IpyIIIbL, BBICTPanBAaTh KOMMYHHKaTHBHOE

B3aUMOJICHCTBUE, YUYUTBIBASI MHEHUE OKPYIKAIOIINX



Kon
NpoBepPsieMoOro
pe3yJabTara

11

1.2

1.3

14

1.5

1.6

1.7

1.8

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
00pa30BaTeJIbLHOM NMPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

HCIIOJIBb30BAaTh IIOHATHUA

pasiinydaTth ABJIICHHA 110 OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bl/I3PI‘-ICCKOC SBJICHUC

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NUECKUX SIBJICHUN B
OKpY KaroIleM MHUpe, B TOM 4ucie Gu3ndecKue sBJIeHUsl B IpUpo/IE,
MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BHIACTATD

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SABIICHUIN

ONUCHIBATh M3YYEHHbIE CBOWCTBA Tel W (PU3MUYECKUE SBICHMA,
UCHONB3Ysd (PU3MUYECKUE BEIUYMHBI, MPU OMHCAHUM TMPABUIBHO
TPaKTOBaTb  (U3MYECKUH  CMBICI  HCHOJb3YEMBIX  BEJIHMYUH,
0o0O3HaYeHHsT © eIWHHUIBI (U3NYECKUX BEIMYUH, HAXOIUTh
(GbopMyIbl, CBSI3BIBAIOLIME JAaHHYK (DU3MUYECKYI0 BEJIUYHUHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

XapaKTEepPU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS U TIPOLIECCHI,
WCHOJIb3YySl M3YYEHHbIC 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
(hopMyTHpPOBKY 3aKOHa U 3alHCHIBaTh €r0 MaTeMaTHYeCKOe

BBIPpAXXCHUC

OO0BSCHATH (PU3HUECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluii TMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 noruyeckux maroB ¢ MOMOIIBIO 1 — 2 M3yYEHHBIX CBOMCTBA

(bHSI/IquKI/IX HBHCHHﬁ, (bI/I3I/I‘-ICCKI/IX 3dKOHA WX 3aKOHOMCPHOCTHU

pemarb pacyéTHble 3a1aun B 2 — 3 NEHCTBHUS, UCIIONb3Ys 3aKOHBI U
(dbopMyIbl, CBs3bIBarolUe (DU3WUECKHE BEIIMYMHBI: HA OCHOBE
aHaJM3a yCJIOBUS 3aJauyM 3alMChIBATh KPATKOE YCJIOBUE, BBISABIATH
HEJOCTAaTOK JIaHHBIX IS PEIICHUs 3a/lay, BBIOUPATh 3aKOHBI U
(dhopMybl, HeOOXOIUMBIE AJis €€ pelleHus, MPOBOJUTH PACUETHl U
CpPaBHHMBATh IIOJIy4YCHHOEC 3HAueHUE (PU3UUIECKONW BEIMUUHBI C

HN3BCCTHBIMHU JaHHBIMH

pacCiio3HaBaThb HpO6J’ICMH, KOTOPBIC MOXHO PCHINTH HPHU IMOMOIIU
Cl)I/ISI/I‘-IeCKI/IX MCTOOOB, HCIIOJB3ysd OIKUCAHUC HCCICOAOBAHMA,
BBIACIIATH MPOBEPACMOC NPCAIIOJIOKCHUC, OUCHNUBATL IMTPAaBUJIBHOCTD

nopAaaKa MpoOBCACHHA UCCICIOBAHUSA, ACIATh BHIBO/bI



1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

OpOBOAWUTL OIBITHI IIO Ha6JHOI[€HI/IIO (1)I/I3I/I‘ICCKI/IX SIBJICHUU WU
(bu3mvYecKkux  CBOMCTB  Telm:  (opMyIMpoBaTh  MPOBEPSIEMBIC
MPENAINONIOKEHHSI, COOUPATh YCTAaHOBKY W3  MPEJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI

BBITIOJIHATE HPAMBIC H3MCPCHHA C HCIIOJIB30BAHHMEM aHAJIOI'OBBIX
npuOOpoB M  JaTYMKOB (U3MUECKUX BEIUYHMH, CPaBHUBATh
pe3yabTaThl HM3MEpPeHUuH C y4u€ToM 3aJaHHON  abCOIMIOTHOM

NOrperHoOCTU

NPOBOJUTH HCCIIEJIOBAHUE 3aBHCUMOCTU OJHOM  (PU3MUECKOM
BEJIMYUHBl OT JAPYIOM C HCIIOIb30BAHUEM IIPSMBIX H3MEPEHHUN:
IUTAHUPOBAaTh HCCIE0BaHUE, COOMpPATh YCTAHOBKY M BBIOJHSTH
U3MEpeHus, cieays MpeJIoKEHHOMY IUIaHy, (pUKCHUpOBaTh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTHU B BUJIE€ TAOJIUI] U I'padUKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAaHUA

MPOBOANTh  KOCBEHHBIC  HW3MEpPEHHUS  (PU3UYECKUX  BEIMYUH:
IUIAHUPOBAaTh ~ U3MEpPEHHs,  coOupaTb  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAys MNPEIJI0KEHHOM HWHCTPYKUHUH, W BBIYUCIATH

3HA4YCHUEC BECIINYUHBI

CO6J'IIO,Z[8.TB nmpaBujia TCXHUKHU 0€e30macHOCTH 1810)51 pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

XapaKkTepu3oBaTh MPUHLUIBI JCUCTBUS M3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa UX OINHCAHMS, HCIOJbB3YsS
3HaHUS O CBOWCTBaX (U3MYECKUX SABICHUA M HEOOXOIMMBbIE

(u3nyeckre 3aKOHOMEPHOCTH

paCHOSHaBaTI) HpOCTBIe TCXHUYCCKHUEC yCTpOfICTBa nu I/ISMepI/ITeJ'II)HBIe
MPUOOPHI IO CXeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATH CXEMBbI
BJIEKTPUYECKUX IENel C TMOCIEIOBATEIbHBIM W TapauieIbHbIM
COCTMHEHUEM DJJIEMEHTOB, pa3jinuas YCJIOBHbIE OO0OO3HAYEHUS
3JIEMEHTOB AJIEKTPUUYECKUX IEMen

MPUBOJUTh TpUMeEphl (HaXoAWTh HHGOPMALMI0O O TpUMepax)
MPAKTUYECKOTO HUCIOJIb30BAHUS buznyecKkux  3HAHUH B
MOBCEIHEBHOM JKM3HM JuIsi oOecriedeHus: O€30macHOCTH IpHU
oOpamieHnn ¢ TpubopaMu U TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHUs 3JI0POBbSI W COOJIOJEHUS HOPM SKOJOTHUYECKOTO

MOBEJICHUS B OKPYXKAIOIIeii cpee



1.17

1.18

1.19

1.20

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

11

1.2

1.3

OCYILECTBIISATh MOUCK HMH(OpMAIK (U3UUECKOTO COACPKaHUS B
cetu MIHTepHET, Ha OCHOBE UMEIOLIUXCS 3HAHUN M IyTEM CpPaBHEHUS
JIOTIOJTHUTEBHBIX HMCTOYHUKOB BBIJCIATH WMH(POPMALNIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

WCIIOJIb30BaTh IPU BBHIIOJHEHUM YYEOHBIX 3aJaHUi Hay4dHO-
MOMYJIAPHYIO JIUTEpaTypy (PHU3MUECKOro COJCpXKaHHUs, CIIPaBOYHbIE
Marepuaibl, pecypchl cetu HHTepHeT; BhaaeTh npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, Ipeodpa3zoBaHus MH(POpMaIK U3 OTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

co3laBaTb COOCTBEHHbIE IUCHbMEHHbIE U  KpaTKUE YCTHbBIE
cooOteHusi, 0000mass HHHOPMALIUIO U3 HECKOJBKUX HUCTOYHUKOB
(u3nyeckoro cojepkaHusi, B TOM 4Hciie MyOJIMYHO MPEACTaBIATh
pe3yJIbTaThl IPOEKTHOM MIIM UCCIIE0BATEIBCKOM AEATEIBHOCTH, IIPU
9TOM TPaMOTHO HCIIOJIb30BATh W3YyYECHHBIM IOHATUWHBIN amnmapar

Kypca (1)1/13I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaI_IHeI>'I

IIPU BBIMIOJIHEHUU Y4E€OHBIX IPOEKTOB U UCCIIEI0BAaHUN (PU3HUECKUX
MIPOIIECCOB paclpeesiTh 00s3aHHOCTH B TPYIIE B COOTBETCTBHHU C
NOCTaBJICHHBIMM 3a/la4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE€  B3aUMOJCWCTBUE, TMPOSABISIE  TOTOBHOCTH

pazpemiats KOHQIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

UCITIOJIB30BATh U3YUYEHHBIC IIOHATHS

pasinyaTh SBIEHUS II0 ONMCAHUIO UX XAapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, J€MOHCTPUPYIOIINX JJaHHOE (PU3UUECKOE SBICHHUE
pacno3HaBaTh MpPOSBIEHUE H3YUYEHHBIX (PU3UUYECKUX SBICHUH B
OKpY’KalOIIeM MHUpE, B TOM 4Hcie (U3NIECKUE SABICHUS B IPUPOAE,

MIPH 3TOM MEPEBOAUTD MPAKTUUECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBICHUIN



14

1.5

1.6

1.7

1.8

1.9

1.10

OIMCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUYECKUE SBICHMA,
UCHONb3ysd (PU3NUECKUE BEIUYMHBI, MPHU ONMCAHUU TMPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HCHOJB3YEMBIX  BEJIHYHH,
0003HaUeHUss M €IUHHULBI (U3NYECKUX BEIMYUH, HAXOIUTh
(GopMyIBl, CBS3BIBAIOLINE JAHHYIO (H3MUECKYI0 BEIUYMHY C
JPYTUMH BEJIMYMHAMM, CTPOUTH IpaUKU N3yUEHHBIX 3aBUCUMOCTEH

(bU3HUECKUX BEIIMYUH

XapaKTCPU30BaTh CBOMCTBA TCI, (I)I/IBI/I‘IGCKI/IG SABJICHUA U IMPOLECCCHI,
HUCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBCCHYIO
(1)0pMy.TII/IpOBI(y 3aKOHa MW 3alucCbhiBaTb €10 MaTEMAaTHYCCKOC

BBIPAKECHHE

O0BACHATH (hPr3HUECKUE MPOLIECCH] U CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUX IIaroB ¢ MOMOIIbI0 2 — 3 U3yuYeHHBIX CBOICTBa

(u3nyecKUX SIBICHUN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemaTh pacuéTHbIC 3a7aydl (OMHparomuecs Ha cucrtemy u3 2 — 3
YPaBHEHMIi), HCHOIb3Yysl 3aKOHbl U (GOPMYJbI, CBS3bIBAIOLIME
¢u3nyeckne BENWYMHBI: HA OCHOBE aHAJM3a YCIIOBUS 3a/laud
3alUChIBAaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOUINE WIIU
M30BITOYHBIE JAaHHBIE, BBIOMPATh 3aKOHBI M (HOPMYJIIbI, HEOOXOAMMBIE
JUISl PELICHUs, IPOBOAMUTH PACUETHl U OLICHUBATHh PEAIUCTUYHOCTH

HOJIyYE€HHOT0 3HauY€HUs (PU3NYECKON BEINUNHBI

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh TPH TTOMOIIU
(U3MUECKUX METOJIOB, UCTIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHMS], BBIIEIIATD
IIPOBEPSIEMOE IPEIIONIOKEHUE, OLICHUBATh IPABWJIBHOCTH IMOPsIKA
IIPOBEACHUS HCCIECIOBAHMS, JEIaTh BBIBOABI, HHTEPIPETUPOBATH

pe3yJibTaThl HAOJIIOICHHI 1 OIIBITOB

MPOBOANTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WU
(bU3MYECKUX CBOICTB TeJl: CAMOCTOSTEILHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO HAOOpa 00OPYI0BaHMsI, OMUCHIBATH X0 OMBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOIBI

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpPUI0 TPSMBIX HW3MEPEHUH,
OTpeseNisis CpeHee 3HAUCHHE H3MEpSIeMON BETUYHMHBI ((OKyCHOE
paccTosiHue COOMparoIIe JMH3bI), 00OCHOBBIBATH BHIOOP criocoda

U3MepeHus (U3MEPUTEIHHOTO MpUdopa)



1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

MPOBOJIUTH MCCIIEAOBAHHE 3aBUCHUMOCTEH (PU3UUECKUX BEIUYHH C
HCIIOJIb30BAHNUEM IIPSIMBIX U3MEPEHUIN: INIAHUPOBATh UCCIICJOBAHKE,
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIyYEHHOH 3aBHCHMOCTH (PM3MYECKUX BEIMYUH B BUJE TaOIULU

I‘pa(bI/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

MPOBOJUTh  KOCBEHHbIE M3MepeHHs]  (U3NYECKUX  BEIMYMH:
IUIAaHUPOBaTh ~ W3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIINOJIHATE HU3MEPEHMs, CIENys MPEIOKEHHON
WHCTPYKLUWH, BBIYMCIATH 3HAYCHUE BEJIMYHMHBI M AHAJIU3UPOBATH
[IOJIyYEHHBIE pe3yibTaTbl C Y4YETOM 3aJaHHOM IIOIPELIHOCTH

A3MEPEHUN

coOnroAaTh MpaBuUiia TEXHUKM O€30MacHOCTH MHpu padbore ¢

1a0opaTOpHBIM 000pyI0BaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MYECKUX MOJeneil:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCHHBIH
UCTOYHHUK CBETA, JIy4, TOHKas JIMH3A, IUIAHETApHAs MOJEIb aToMa,

HYKJIOHHAas MOACJIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OIHCAHUS, UCIOJb3Ys
3HaHUS O CBOWCTBaX (M3MYECKUX SBICHUA M HEOOXOIMMBbIE

(1)I/IBI/I‘I€CKI/IC 3daKOHOMCPHOCTH

HCIIONB30BAaTh CXEMBl M CXEMaTUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  M3MEPHUTEIbHBIX  NPUOOPOB |
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUH y4eOHO-TPaKTUYECKUX
3aJa4, ONTUYECKHUE CXEMBbI 111 TOCTPOCHUS U300paKeHUH B IIIOCKOM
3epKajie ¥ cobuparouieil TuH3e

MPUBOJUTh TpUMEphl (HaXoAWTh HHGOPMALMIO O TpUMepax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JuIs oOecriedeHus Oe30MacHOCTH IpHU
oOpamieHun ¢ mnpubopaMM U TEXHHUYECKUMH yCTPOWUCTBAMH,
COXpaHEHHs 3JI0pPOBbS M COOJIOJEHUS HOPM HKOJOTMYECKOTO
NIOBEJICHUs B OKPY XKAIOLIEH Cpelie

OCYILECTBIIATh MOUCK HMH(OpMAIMKM (PU3UUECKOTO COACp)KaHUS B
cetn MHTEpHET, CaMOCTOATENBHO (HOPMYIHPYsI TOUCKOBBIN 3ampoc,

HaxoJUuThb nyTH OIpEACIICHUs  OOCTOBCPHOCTHU HOqueHHOﬁ



1.19

1.20

1.21

nH(pOpMaNUM HA OCHOBE MMEIONIUXCS 3HAHUW U JTOTIOJHUTEIHHBIX

HUCTOYHHUKOB

WCIIOJIb30BaTh TIPU BBHIIOJHEHUM YYEOHBIX 3aJaHUi Hay4dHO-
HOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro coaep kaHusi, CIpaBOYHbIE
Marepuaibl, pecypchl cetu MHTepHeT; BhaaeTrh npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus HHPOPMALIMU U3 OJHOI

3HAKOBOM CUCTEMBI B IPYTYIO

co3/aBaTb COOCTBEHHBIE NUCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha
OCHOBEe HH(pOpPMAMM M3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOTrO
coJiep’KaHus, MMyOJIMYHO NPEJCTABISITh PE3yJIbTAaThl IPOEKTHON MU
HCCIEOBATCIIbCKOM  NEATECIIBHOCTH, IPU  3TOM  I'PaMOTHO
WCIIONBb30BAaTh M3YYEHHBIM IOHATUMHBIM ammapar u3y4aemMoro
pa3ziena (U3UMKUM U CONPOBOXKIATh BBICTYIJICHUE IMPE3CHTALUEH C

y4€TOM 0COOEHHOCTEN ay/IUTOPUU CBEPCTHUKOB

MIPU BBITIOJTHEHUH YYEOHBIX POEKTOB U UCCIICAOBAHUHA (PH3UUECKUX
IPOLIECCOB PACIPENENIATh 00S3aHHOCTU B I'PYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Ja4aMH, CIEIUTh 34 BBINOJHEHUEM IlIaHa
JNEUCTBUM M  KOPPEKTUPOBAaTb €ro, aJeKBATHO OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb TPYIIBl, BbICTPAaUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE, TPOSABIAS  T'OTOBHOCTH

paspeniatb KOHQIHKTHI

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pasaena

Kon
IIpoBepsiemble 3JIeMEHTBI COIEPKAHUS
JIeMEeHTAa

®U3MKA U EE POJIb B [IO3HAHUU OKPYXAIOIIETO MHUPA
®uszuka — Hayka O mnpupone. SBIeHUS NTPUPOIBI.
1.1 du3nyecKue SABICHMS: MEXAHWYECKUE, TEIJIOBBIE,
ANEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
dusnueckre BeTWYUHBL V3MepeHue Qu3nUECKUX

1.2 BenmunH.  Pusnueckue mnpubopsl. IlorpemmHocts

n3MepeHnil. MexxayHapo/iHasi CUCTEMA €IMHUIL



1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METO]| MO3HAHMA: HAOJIIOCHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIIBHKEHUE THIIOTES,
HKCHEPUMEHT [0 TMPOBEPKE THIOTE3, OOBICHEHHE

HaOJIFOaeMOT0 ABJICHUS
Onucanue GpU3NUECKUX SBICHUN C TOMOIIbIO MOJIENIEH

[IpakTuueckue padbOTHI:

N3mepenue paccTosHUN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEA.
Onpenenenue pasmMepoB MajbIX TEJ.

N3mepenune temnepaTypsl IpHU MOMOLIU KUAKOCTHOTO

TCPMOMCTpPA U NAaTYNKa TEMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJIEHNM A O CTPOEHNU BEIIECTBA

2.1

2.2

2.3

2.4

2.5

2.6

Crpoenue BemecTBa: aTOMbl M MOJIEKYJIbI, UX Pa3MEpBHI.
OnbIThl, JI0Ka3bIBAIOLIME JUCKPETHOE  CTPOCHHUE

BEIIIECTBA

JlBmkenue dactunl BemectBa. CBs3b  CKOPOCTH
JIBH)KEHUS 4YaCTHUL[ C TemIepaTtypoil. bpoyHOBCkoe

nBrKeHue, U dy3us

B3anmopeiicTBre 4acTHUI BEIIECTBA: PUTSHKEHUE U

OTTAJIKMBAHHUC

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOECHHUE Ta30B,
KUAKOCTeH U TBEPABIX (KPUCTAIIIMYECKHX) Tell.
B3aumocBsI3p MEXly CBONMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM
OCOOCHHOCTH arperaTHbIX COCTOSIHUI BOIBI

[TpakTryeckue paboTHI:

Onenka auaMerpa aromMa METOAOM psiioB  (c
HCIIONb30BaHueM (oTtorpaduii).

OnpITel O HAONIONEHUIO TEIUIOBOTO PACHIMPEHHUS
ra3os.

OneITel 1O OOHApPY)KEHUIO  JIEHCTBUS  CHII

MOJICKYJISIPHOI'O MTPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanuueckoe JIBIDKEHUE. PaBHOMepHOE Hu

HEPaBHOMEPHOE JIBHIKECHHE



3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

Ckopoctb. CpenHsis CKOPOCTb IPU HEPABHOMEPHOM

NBIKEHUU. PacuéTt myTH u BpeMEeHH IBHKCHHS

SBnenue uHepnuu. 3aK0H MHEPIHUHU. B3aumoneiicTeue
TeJ KaK MpUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TeJl.

Macca kak MCpa UHECPTHOCTHU TCJIa

IInoTHOCTH BCIIICCTBA. CBs3b INIOTHOCTHU C

KOJIMYCCTBOM MOJICKYJ B CIUHUILIC 00BéMa BCIICCTBA
Cua xak XapaKTCPUCTHKA B3aHMOJCHCTBUS TEIl

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢

MMOMOIIBKO JTUHAMOMCTpPA

SIBaeHME TATOTCHUS U cuia TsokecTr. Chila TSHKECTH Ha

APYTUX IJIaHETax. Bec Tema. HeBecoMmocTh

Cuna tpenusi. TpeHHE CKOJBXKEHHSI M TPEHHE TTOKOS.

TpeHue B npupozie U TEXHUKE

CnoxecHue CHJI, HAIIPABJICHHBIX II0 OJIHOM HpHMOﬁ.

PaBHOelicTBYOIIAs CHIT

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOIO JIBUKEHHUS
(mapuka B OKHIKOCTH, MOJEIH DIIEKTPHYECKOTO
aBToMOOMIIE M Tak pganee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIBKEHHUsI Opycka WIM IIapuKa TI0
HAKJIOHHOW TuIocKOCTH. OmnpeseneHne IUIOTHOCTH
tBEéproro  Tema.  OmWBITB,  JEMOHCTPHPYIOIIUE
3aBUCUMOCTh PaCTsDKEHUs (JieopMarvy) Npys>KUHBI OT
NPUIOKEHHOW Cuibl. ONBITHL, JIEMOHCTPUPYIOIIHE
3aBUCUMOCTh CHJIBI TPEHHS CKOJILKECHHUS OT Beca Tella u

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

®u3nyecKue SBICHUS B npupoac: NpuMeEpbl IBUKCHHUS C
Pa3JIMYHBIMU CKOPOCTAMU B JKMBOW 1 HEKUBOU pupoac,

JEUCTBHUE CWIIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHUuYecKre yCTpOMCTBA: JMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

Hasnenune TBEpAOro Tena. CrocoObl yMEHBIIEHUS U

YBCIIMUCHUA OaBJICHUSA



4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

I[aBJICHI/Ie rasa. 3aBHCHUMOCThH JaBJICHUA TIa3a OT

00BEMa, TeMIiepaTyphl

[Tepenaya naBneHus TBEPABIMU TEIIAMU, JKUIKOCTIMH U

razamu. 3axoH Ilackans. [TneBMaTHUECKHE MaIIMHEI

3aBUCUMOCTh JIaBJICHUS IHKMIKOCTH OT TJIyOHHBI.
I'unpocratnueckuit  mapagokc.  CooOaromuecs

COCYybl. I UAPABINYCCKUC MCXaHNU3MBbI

Atmocdepa 3emnu U armochepHoe JaBJICHHUE.
[IpyunHBI  CyIIECTBOBAHHMS BO3AYIIHOH  00OJIOYKH
3eMJu. OmnbIT Toppuuenmnu. 3aBUCUMOCTb
aTMoc(epHOro MaBJICHHSI OT BBICOTHI HAJ[ YPOBHEM
Mops

N3mepenue armocdepnoro napneHus. [Ipubops amns

U3MepeHus aTMOC(HEPHOTO AaBJICHUS

JIelcTBrE JKUIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
Teno. BelTamkuBaromas (apxuMenoBa) cuiia. 3aKOH
Apxumena

[ImaBanue ten. Bo3ayxomnnaBanue

[TpakTudeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJE OT
00BéMa TOrpYyKEHHOH B IKUAKOCTh 4YacTH Tena.
OnpeneneHre BBITAIKUBAKOIIEH CHUJIIbI, JEHCTBYIOIIEH
Ha TEJo, MNOrpy:KEHHOE B KUAKOCTb. [IpoBepka
HE3aBHCUMOCTHU BBITAJIKMBAIOIIEH CUIIbI, NEHCTBYIOIIEH
Ha TeII0 B JKUAKOCTH, OT Macchl Tela. OIbITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAJIKUBAIOIIEH
CHWJIBI, ICHCTBYIOIIEH HA TEJNO B KUAKOCTH, OT 00BEMA
MOTPYKEHHOM B JKMIKOCTh YaCTH T€JA U OT MNIOTHOCTH
)kuakoctu.  KoHcTpyupoBaHue — apeomeTpa WM
KOHCTPYMpPOBAaHUE JIOAKM W  ONpeaesreHue e
Ipy30I0AbEMHOCTH

duznyeckue  SABJICHUS B TNPUPOJAE:  BIMSHUE
atMocepHOr0 JaBJieHHWsS Ha JKUBOW OpraHU3M,
TIaBaHue PbIo

TexHUYecKHue YCTpPOWCTBA: COOOIIAIONINECS COCYHBI,

YCTPOICTBO BOJONPOBOJA, TUAPABIMYECKHI Ipecc,



MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPTUA

51 Mexanndeckast pabora
5.2 MexaHu4decKkast MOIIIHOCTh
- [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS
' wiockocTh. [IpaBuio paBHOBecUs pblyara
5.4 [IpumeHeHue npaBuiia paBHOBECHUS pbluara K 0JIOKY
«3omoroe  mpaBwio»  MexaHukd. KoadpouuueHt
5.5 MOJIE3HOTO  JeWCTBUA  MexaHu3MmoB.  IIpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
5 5 g [Tonnas mexanudeckasi FHeprus. 3aKOH U3MEHEHHS U
' COXPaHEHHUS MEXaHUYECKOI SHEepPrun
[IpakTuueckue paboOTHI:
Omnpenenenne pabOTHI CHIIBI TPEHUSI TPU PABHOMEPHOM
£ g IBUKEHUM Tella MO0 TOPU3OHTAIBHON IMOBEPXHOCTH.
' HccnenoBanue  ycimoBuii  paBHOBECHs — pblyara.
N3mepenne KIIJ[ nakimoHHOM muiockocTu. M3yueHue
3aKOHA COXPAHCHUS MEXaHWUYECKON YHEPTHH
@dwusuveckue sBIECHUS B MPHUPOJC: pbIYard B Teje
5.10
9yeoBeKa
TexHuueckne yCTpPOMCTBA: pblUar, MNOABWKHBIA U
5.11 HEMOJIBIKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTh, TIPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI CO/IeP:KAHUS
pa3jiena 3j1eMeHTa
TETUIOBBIE ABJIEHUA
6 6.1 OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKOU

TCOpHUU CTPOCHHUA BCIHICCTBA. Macca wu pa3sMeEphblL



6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

MOJICKYJIL. OHI:ITBI, MOATBCPIKAAIOIINC OCHOBHBIC

ITOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOU TEOPUH

Mogenu TBEpPAOro, IKHUAKOIO M  ra3zoo0pa3HOro
cocTosHU# BemecTBa. Kpucrammmueckue u amopdHbie
Tena

OOBsicHEHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IOJOKEHUM MOJIEKYJIIPHOKHHETHYECKOU
TEOpUn

CMauuBaHue U KalWUISPHBIE SIBICHUS

TemoBoe paclIUpeHNE U CKATHE

Temneparypa. CBsA3b TeMIepaTrypbl €O CKOPOCTBIO
TEIUIOBOTO ABM)KEHUS YaCTHULL

BryTpeHnHss JHEpPIHUsl. Crioco0sl U3MEHEHUS
BHYTPEHHEH DHEPrUM: TEIUIONEpe[adya U COBEPLICHUE
paboThI

Buner TEIUIONEPEIadn: TEIUIONPOBOJHOCTb,
KOHBEKIIMSI, N3ITy4YEHUE

KonuuecTtBo  TemnoTel. YxenbHas — TEIUIOEMKOCTh
BELIECTBA

TemiooOMeH M TEIUIOBOE paBHOBECHE. YpaBHEHHUE
TEIUIOBOro OanaHca

[InaBneHne u  OTBEpAECBaHME  KPUCTAJUIMYECKUX
BELICCTB. Y J€JIbHAS TEIUIOTA IIJIaBICHUS
[TapooOpa3zoBanne U  KoHJAeHcaius. VcnapeHue.
Kunenme. VYaenbHas Teriota mapooOpa3oBaHUS.
3aBUCUMOCTh TeMIepaTypbl KUIIEHUS OT aTMOC(HEPHOTO
JIaBJICHUS

BnaxxHocTs Bo3nyxa

OHeprus TOIUINBA. Y IeJIbHas TEII0TAa CTOPAHUS
[Mpuanmner  paboTel  TeruioBbix aBurateneid  KITJ
TEIUIOBOT'O JBUTaTeNsl. TerioBble ABUTAaTEIN U 3allnuTa

OKpYXaIoIIeH cpepl



6.16

6.17

6.18

6.19

3aKOH COXpaHEHMs M MpEBpallleHUus OJHEPruu B

TCIJIOBBIX Iponecccax

[TpakTudeckue pabOTHI:

OnbIThI no OOHapy»XeHUI0  JIeHCTBUS in
MOJICKYJISIPHOTO TIPUTSIKEHUSI.

OnpITel 1O BBIPAIIMBAHUIO KPUCTAUIOB NOBAapEHHOU
COJIM WUJIU caxapa.

OneiTbl 10 HAONIOACHUIO TEIJIOBOIO PaCIIMPEHUS
ra3oB, KUIKOCTEH M TBEPABIX TEI.

Omnpenenenue qaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBHCUMOCTb JIaBJICHUS
BO3/yXa OT ero 00bEMa U HarpeBaHUs HITH OXJIAKICHUSI.
IIpoBepka rUNOTE3bl JTUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTONIOMKA KUAKOCTH B TEPMOMETPUUECKOU TpyOKe OT
TEMIIepaTyphbl.

HaGmoienne n3MeHeHus BHyTPEHHEH dHEPrun Tela B
pe3yJbTaTe TeTuIonepeaaun U padoThl BHEITHUX CHJI.
HccnenoBanue SBJICHUS TerooOMeHa npu
CMEIIMBAHUH XOJIOJHOW U ropsiueid BOJBI.
OrmpesiesieHre  KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO
BOJIOM MPH TEIUIOOOMEHE C HArpeThIM METALTUYCCKUM
HUIUHAPOM.

Ornpenenenne yaenbHOU TEMI0EMKOCTH BELIECTBA.
UccnenoBanue npouecca uCnapeHus.

OnpeneneHre OTHOCUTENBHOM BIAXXHOCTH BO3/IyXa.

OnpeneneHHe YHGHBHOﬁ TCIIJIOTHI IIJIABJICHUA JIbJA.

®dusnueckue SABICHUS B IMPUPOJAE: IOBEPXHOCTHOE
HaTsDKEHWE W KanWUIApHBIE SBICHUS B IIPHUPOJE,
KPUCTAJIJIBI B IpUpOJE, n3nydeHue CollHIa, 3aMep3aHue
BOJOEMOB, MOpCKHE OpH3bl; 00pa3oBaHHE pOCHI,
TyMaHa, uHesl, CHETa.

TexHudeckue yCTPOMCTBA: KalWUIAPBL, IPUMEpPHI
HCIIOJIB30BAaHUs KPUCTAIIOB, KUAKOCTHBIA TEPMOMETD,

JaT4YUK TeMIlepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS



JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTaTCJIb BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHU A

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

OnexTpusanus Teil. [[Ba poaa 3MeKTpuYecKuX 3apsioB

B3aumoneiictBue 3apspkeHHbIX Ted. 3akoH Kynona
(3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPA/10B U PACCTOSHUS MEXKITY T€JTaMH)
DneKTpuueckoe noJe. Hanpsok€HHoCTb
anekTpuueckoro mnonsd. [lpuHnun — cynepnozunuu
AIIEKTPUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »siekTpudyeckux 3apsaoB. DJIEMEHTapHbIN
anekTpudeckuil 3apsia. Crpoenne atoma. IIpoBogHuku
U TU3JIEKTPUKU

3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
ONEeKTpUYeCKUid  TOK.  YCIOBUS  CYILECTBOBaHUS
ANEKTPUUECKOT0 TOKA. MICTOUHNMKHN NOCTOSHHOTO TOKa
HevictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
XUMHYECKOe, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. DJIEKTPUYECKOE
HaIpsKEHUE

ConpoTusienue MIPOBOHHKA. VY aenvHoe
CONPOTHUBIICHNE BEIIECTBA

3axon OMa U1 ydacTKa Lenu

[TocnenoBarenbHOE W NAPaUIEIbHOE  COEIMHEHUE
IIPOBOHUKOB

PabGoTa M MOIIHOCTH 3JNEKTPHUUECKOTO0 TOKA. 3aKOH
Jxoyist — Jlenna

DJeKTpUYecKre e W MOTPeOUTENH INEKTPUUECKOM

sHepruu B ObITy. KopoTkoe 3ambikanue

ITocTossHHBIE MarHUTHL. B3anMoaencTBHE MOCTOSTHHBIX

MAarHuToOB



7.15

7.16

7.17

7.18

7.19

7.20

Marautaoe 1ose. Mar"HuTHOE IM0JIE 3EMIU M €ro

3HAYECHUE I KU3HN HA 3eMIIe

OmnpIT 9pCTez[a. MaruuTHoe moie SJICKTPUICCKOI'O

TOKa. HpI/IMeHeHI/Ie 9JICKTPOMArHuTOB B TCXHUKC

JleficTBME MAarHUTHOIO IIOJISI HA IPOBOJHHUK C TOKOM.
DneKTpoABUTaTeNb IOCTOSHHOIO ToKa. Mcnonp3oBanue
AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBaX U Ha

TpaHCIopTe

Onpitel  ®apaned. SIBneHue  3JIEKTPOMArHUTHOM

nHaykuuu. [Ipasumno Jlenna

DJIeKTPOreHepaTop. CriocoOsr MOJTyYeHUs
ANEKTPUYECKON  DHEPruu.  DJIEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX UICTOYHHKAX OHCPIun

[TpakTuueckue padbOThI:

OnbITHI IO HAOTIOACHUIO AJIEKTPU3ALIUH TEJT HHTyKIIUEH
U TIPY COTIPUKOCHOBEHUHU.

UccnenoBanue [OEUCTBUS AIEKTPUUECKOTO MOJISI Ha
MIPOBOJIHHUKY ¥ JTUDJICKTPUKH.

COopka u mpoBepka pabOTHl JIIEKTPHUUECKOW IIETH
MOCTOSTHHOTO TOKA.

H3mepeHne u peryIupoBaHUe CHITBI TOKA.

H3mepenue u peryMpoBaHUe HATIPSIKCHUS.
WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO
yepe3 pe3UCTOp, OT COMPOTUBJIICHHS pe3UcTopa u
HATPSDKEHUS Ha PE3UCTOpe.

OMBITHI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh
AJIEKTPUIECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TJIOMIAH MTOTIEPEYHOro CEUeHUs U MaTepuaa.
[IpoBepka mpaBWJIa CIOXKEHHUS HAMNPSOHKEHUH TPU
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka npaBuia AJis CUIIbI TOKA MPU MapaylieIbHOM
COeMHEHUU pe3uctopoB. OmpeneneHne padOTHI
ANEKTPUYECKOTO TOKA, HJIYIIETO Yepe3 Pe3UcTop.

Onpez{eneHHe MOIITHOCTHU  JJICKTPUUYCCKOIO  TOKAa,



7.21

7.22

9 KUIIACC

Kon
Koz »nementa
paznena

BBIICIISIEMOM Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIaMIOUKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue MarHuTHOTO B3aUMOJCICTBUSA
IIOCTOSSHHBIX MAr"HuToOB. I/I3yquI/1e MAardHuTHOI'O ITOJIA
MMOCTOAHHBIX MAr"duTOB IIpU HX O6’I)€I[I/IH€HI/II/I u
pazaenenun. McciienoBanue qeMCTBUS SJIEKTPHUECKOTO
TOKa Ha MarHUuTHYO CTpEJIKY. OnbIThL,
JIEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIBI
BSaHMOHeﬁCTBHH KaTylIKU ¢ TOKOM U MarivuTa OT CHJIbL
TOKa W HaIllpaBJICHUA TOKa B KaTYHIKEC. HSY‘I@HI/IG
JIEMCTBHUSI MAarHUTHOTO TOJIA HAa IPOBOJHUK C TOKOM.
KonctpyupoBanue u W3y4yeHUe paboTsI
3JIEKTPOABUTATEIS. N3smepenne KIIJg
ANEKTPOJBUIATEIILHOMN YCTaHOBKH. O1IBITEI o
HCCIIEOBAHUIO SIBJICHUS ANIEKTPOMATHUTHOMN
WHIYKUWW: HUCCIEAOBAaHUE HM3MEHEHUW 3HAYEHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

dusnueckue SBJICHUS B MPUPOJE: DIEKTPUUYECKHE
SABJICHUS B aTMOC(l)epe, QJICKTPHUYCCTBO JKUBBIX
OpraHW3MOB, MATHUTHOE TI0JIe 3eMITH, Ipeiid TOIIOCOB,
POJIb MAarHUTHOTO TTOJIS TS )KU3HHU Ha 3emiie, TIOJIIPHOE

CHAHHC

TexHu4ecKkne yCTpOMCTBa: JIEKTPOCKOI, aMIIepMeETp,
BOJIETMETP, PEOCTAT, CYETUNK IIEKTPUUECKON dJHEPIUH,
AIIEKTPOOCBETUTENbHBIE TNPHOOPHI, HarpeBaTesbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MIPEAOXPAHUTEINN, DJIEKTPOMArHUT, SJIEKTPOJBUTATEINb

MMOCTOAHHOI'O TOKA, IrCHCPATOP MMOCTOAHHOI'O TOKA

[TpoBepsiemble AIEMEHTHI COAEPKAHUS



MEXAHNYECKUE ABJIEHUA

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

MexaHU4ecKoe JBMIKCHUE. MaTepI/IaHBHaH TOYKa.

Cucrema orcuéra
OTHOCUTENBHOCTh MEXAaHUYECKOTO IBUKECHHS
PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE

Hepasnomepnoe npsimonuHeitHoe aeuxenue. Cpeansis
W MTHOBEHHAas CKOpPOCTh Tejla MPU HEPAaBHOMEPHOM

JIBIKCHUU

Yckopenue.  PaBHOYCKOpEeHHOE — NPAMOJIMHENHHOE

IBIDKEHUE
CBoOonanoe nmagenne. OnelITe! ['annnes

PaBHOMepHOE nBHXKEHUE 1O OKpYKHOCTH. Ilepuon u
yacTtoTa oOpaieHus. JIuneitHas U yriioBasi CKOPOCTH.

LleHTpOCTpEMHUTENBHOE YCKOPEHUE
[IepBsb1ii 3ak0oH HproToHA

Bropoii 3akoH HeroToHa

Tpernii 3akoH HproToHA

[IpuHIUI Cynepno3unuu Cuil
Cuna ynpyroctu. 3akoH ['yka

Cuna TPCHUA: CHJIa TPCHUA CKOJIBXKCHUA, CUJIa TPCHUA

MOKOs1, APYTHE BUABI TPEHUS

Cuna TSOKECTH W 3aKOH BCCMUPHOTO TATOTCHUA.

YckopeHnre cBOOOTHOTO MaIeHHUS

Jewxenune t1uaner Bokpyr Comnpna.  IlepBas

KOoCcMUYecKasi CKopocTb. HeBecoMocTh U neperpy3ku

PaBHOBecue MarepuanbHOM  TOYKM. AOCONIOTHO

TBEPIOE TEIIO

PaBHOBecue TBEpHOro TEna ¢ 3aKPEIUIEHHOM OChIO

BpaueHuss. MomeHT cuibl. LieHTp TsxecTn

Nmnynsc Tenna. U3menenue umiynbea. IMITyasc cuitbl
3aKOH COXpaHEHMs UMITyJIbCa

PeaktuBHOE ABMKEHHE

MexaHuueckas pa60Ta U MOIIHOCTB



8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

Pabora cun TsDKecTH, ymnpyroctd, TpeHusa. CBs3b

SHEPTUH U PAOOTHI

HOTGHHI/IaJ'H)HaSI OHEprusa TCJiIa, IMOAHATOIO HalJ

NOBCPXHOCTHIO Semin
IloTenunanbHast SHEPIrusa c)KaToi MPY>KUHbI

Kuneruueckas OHEpPIus. TeopeMa 0 KHHETHYECKOH

SHEPTUuu
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

[IpakTuyeckue pabOTHI:

Onpenenenue cpeHe CKOPOCTH CKOJIBKEHUS OpycKa
WU JIBIDKCHUSI IIapUKa IO HAKIOHHOW IUIOCKOCTH.
OrnpeneneHne yCKOpeHus Tejaa Ipu paBHOYCKOPEHHOM
JIBIDKECHHU 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM  JBIKEHUH  0€3  HavyaJbHOU
CKOPOCTH.

[IpoBepka ruMOTE3Bl: €CIAU MPU PABHOYCKOPEHHOM
JIBUKEHUM 0e3 HayalbHOW CKOPOCTH MYTH OTHOCATCS
KaKk psii HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHUJIBI TpEeHUs
CKOJBKEHUSI OT CHJIbI HOPMAaJbHOTO JIABJICHHS.
Omnpenenenne kodpPUIMEHTa TPEHUS CKOIBKEHUS.
Omnpenenenne KECTKOCTH MpyXHUHBL. OrmpeneneHue
paboOThl CUITBI TPEHUS TPH PABHOMEPHOM IBUKCHHUH
TeJla M0 TOPU30OHTATIBHOM MOBEPXHOCTH. OnpeneneHue
paboThl CHIIBI YOPYTOCTH TpH TOIBEME Tpy3a C
WCTIOIb30BAHUEM  HETIOJIBIDKHOTO U TIOABHUKHOTO
OJIOKOB

duznuecKue SIBJIEHUS B IPUPOJIE: PUIUBBI U OTIUBHI,
JnBrokeHue 1uiaHeT COTHEYHON CHCTEMBI, PEAKTUBHOE
JBUKEHUE KUBBIX OPIraHU3MOB

TexHuueckue YCTpOﬁCTBaZ CIIMAOMETpP, HATYHUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, PaKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI
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9.1

9.2

9.3

94

9.5
9.6

9.7

9.8

9.9

KonebarensHoe IBUKEHHUE. OcCHOBHEIE
XapaKTEPUCTUKUA  KoOJIeOAHWW: Tepuoj, YacToTa,

aMIUIMTyia

MaremaTthuueckuid M INPYKUHHBIA ~ MasATHUKMU.
[IpeBpamienne  3HepruM  HOpu  KojedaTeIbHOM

JABMOKCHUN

3aTyxaI0u1He KoJieOaHusl. BLIHY)K,Z[eHHLIe KoJIeOaHHSI.

Pe3onanc

Mexanndeckne BoOaHBL. CBONMCTBA MEXaHHYECKHX
BoJiH. [IpojonbHbIe WM momnepeuHble BOJIHBL JliMHA
BOJHBI W CKOpPOCTh €€  pachpoCTpaHEHUS.
MexaHu4eckue BOJIHbI B TBEP/IOM TeJI€, CEHCMUYECKUE
BOJIHBI

3Byk. ['poMKOCTb U BbICOTa 3ByKa. OTpaxkeHUE 3ByKa
Wudpa3Byk u yapTpa3ByK

[IpakTudeckue pabOTHI:

OmpenenieHne 4YacTOTBl M TepHoja  KojeOaHMid
MaTeMaTUYECKOI'0 MasiTHUKA.

OmpeneneHne dYacTOTBl M TepHoja  KojeOaHMid
MPY>KMHHOTO MAsITHUKA

HccnenoBanne 3aBUCMMOCTH TIEpHOJia KoJieOaHUH
MOABEUIEHHOTO0 K HHUTH TIpy3a OT [JIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TIepHOJia KoJieOaHUH
MPY>KMHHOTO MasiTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBHCHUMOCTH nepuo/ia KOoJIEOaHMH rpy3a,
MOABEIIEHHOTO K HUTH, OT MaccChl Irpy3a U KECTKOCTU
NpykuHbl.  VI3MepeHue yCKOpeHus CBOOOTHOTO
najicHus

®duznueckue SBJICHUS B IPUPOJE: BOCIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKHUE BOJIHBI,
LyHaMH, 3XO0

TexHuueckue yCTpPOMCTBA: HXOJIOT, HCIOJIb30BAaHUE

YIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DIEeKTPOMArHUTHOE 1oJie. DJIEKTPOMArHUTHBIE BOJIHBI.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
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10.2 [Ixana 31eKTPOMarHUTHBIX BOJIH
10.3 DnexTpoMarHuTHas npupoza cBera. CKOpocTh CBeTa.
' BomHoBEIE CBOIiCTBA CBETa
[IpakTrueckue pabOTHI:
104 N3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
dusnueckue SBICHUA B MPHUPOJE: OHOJIOTHYECKOE
10.5 JIefcTBHE BUIMMOTO, yIbTParOIETOBOTO U
PEHTT€HOBCKOI0 U3ITy4eHUN
106 Texauueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' 3JICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHU S
111 JlyueBas monens cBera. McTOUHMKY cBETa
11.2 [IpsimonHEHOE pacpoCTpaHEHHUE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkamo. 3akoH
' OTpakKeHHS CBETa
114 [Ipenomnienne cBeTa. 3aKOH MPETOMIICHHS CBETa.
' [TonHOE BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop ityuel B JIMH3€
116 OnTuueckasi cucreMa QoroarmapaTa, MEKPOCKOIa U
' TeJIeCKOoNa
117 I'ma3z xak onTwyeckas cucrema. biu3opykocTs u
' JAaTbHO30PKOCTh
118 Pasnoxxenue 6emnoro cBera B criekTp. OnbiTel HploTOHA.
' ClioxeHne CeKTpaJIbHBIX IBETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
HccnenoBanne  3aBUCUMOCTH  yIVIa  OTPaKCHHS
CBETOBOTO JIyua OT yIJIa MaJICHHUS.
N3yueHne xapakTEepUCTUK H300pakeHUs MpeaMeTa B
TIJIOCKOM 3€pKalie.
11.9

HccnenoBanne 3aBUCUMOCTH  yIja IIPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MAJCHUS Ha TPAHUIIEC «BO3IYX
— CTEKIIO».

[Tonyuyenne n300pakeHUH C MOMOIIBIO COOMparoIIen

JIMH3BI.



12

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONTHYECKOMN
CHJIBI COOMPAIOIIICH JTUH3HI.

OMnBITHI 10 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITHl TIO BOCHPHUATHIO IBETa MPEIMETOB MpPU HX

HaOJIIOACHNH Yepe3 LBETOBbIE (PUIBTPHI

dusnueckue SBICHUS B npupoaec: 3aTMCHUA COJ'IHLIa u

11.10 JlyHsl, 1IBETA TE€J, ONTHYECKHUE SIBIICHUS B aTMOchepe
(uBet HeOa, pedpakuus, paayra, MUPax)
1111 TexHuueckue  yCTpOMCTBA:  OYKH,  IEPHUCKOII,
' (dboToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
191 Omnwitel Pezepdopna u mianeTapHas MOJENb aToOMa.
' Mogens aroma bopa
122 Hcnyckanue u morniomieHue cBera aroMoM. KBaHTHI.
' JInnenyaTsle CIIEKTPHI
12.3 PaguoakTuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydyeHHs
194 Crpoenue aromMHoro sapa. HyxkinoHHas Mopenb
' aTOMHOTO siapa. M30Tomnsl
125 PannoaktuBHbie ipeBpamienus. [lepuos momypacnanga
' aATOMHBIX SI7Iep
126 Snepubie peakiuy. 3aKOHBI COXPaHEHUS 3apsII0BOTO U
' MacCOBOT'O YHCE
DHeprusi CBs3M aToMHbIX sjep. CBsi3b Macchl H
12.7
SHEPTUU
158 Peaknun cuHTe3a w geneHus spaep. VcTouyHuMkM
' sHeprun CoJiHIa U 3BE3]
12.9 Snepnasg osHepretuka. JleMcTBUE PagUOAKTUBHBIX
' M3IIyYeHUH Ha )KUBBIC OPTaHU3MBI
[IpakTuueckue paboOTHI:
HaGmroieHne CHIOMIHBIX M JIMHEHYATHIX CIHEKTPOB
W3ITy9CHHUS.
12.10

HccnenoBanue TpeKkoB: U3MEPEHUE YHEPTHH YACTHUIIHI
10 TOPMO3HOMY Ty TH (110 poTOorpadusim).

W3mepeHune paanoakTUBHOTO (poHa



@usnueckue SBICHHUS B IIPUPOJIE: €CTECTBCHHBIN

PaArOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,

12.11 PaaUOAKTUBHOE M3JIyYEHUE IPUPOIHBIX MUHEPAJIOB,

JICUCTBUE PATMOAKTUBHBIX HM3JTy4YEHUHW Ha OpPraHu3M

YCIO0BCKa

Texuuueckue YCTpOﬁCTBaI CIICKTPOCKOII,

12.12

VMHJVBHIyalIbHBIA TO3UMETp, Kamepa Buiibcona

HPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBbI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Koa
NMpoBePsSIeMOro
TpeOoBaHMSI

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zopanus Ha ocHoBe PI'OC

[lonumanue ponu QU3MKM B  HAYYHOM KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJICTABICHUH O 3aKOHOMEpPHOM
CBSI3U M IO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucremooOpasytomeid poid (U3MKA B Pa3BUTHU
€CTeCTBEHHBIX HAayK, TEXHHUKM W TEXHOJIOTHH, 00 DBOJIIOIHNH
(u3NYEeCKUX 3HAHUN M UX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJC POCCHUICKHX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE MIPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUJAX MaTepuu (BEHIECTBO U TOJIE), O JBUKEHUU KakK
croco0e CyIIeCTBOBaHUS MaTepHH, 00 AaTOMHO-MOJICKYJISIPHOM
TEOPHH CTPOSHHsS BEIECTBA, O (DU3NYECKON CYITHOCTH SIBICHUIA
npupoabl  (MEXaHHMYECKHX, TEIUIOBBIX, DJJICKTPOMAarHUTHBIX M
KBaHTOBBIX); YMEHHE pa3nuyaTh SBJICHUS 1O OIMUCAHUIO WX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX
naHHOe (pu3uYecKoe SBIIEHWE; YMEHHE pPAacliO3HABaTh IMPOSBICHUE
W3YUYEHHBIX (PU3MYECKUX SBJICHUW B OKPYXKAIOMIEM MHUPE, BBIICISS

UX CYIIECTBEHHbIE CBOWCTBA (IPU3HAKH)

Bnaz[eHHe OCHOBAMH TOHSTHMHOI'O amnrmapara U CHUMBOJIMYCCKOI'O

SA3bIKa (I)I/I3I/IKI/I " HUCIIOJIB30BAHUC UX IS PCIICHUA y‘le6HHX 3aJa4,



YMCHHUC XapaKTCpU30BaATb CBOMCTBA TCII, (bl/IBI/I‘IeCKI/Ie SABJICHUA U

MIPOLIECCHI, UCTIONB3YS (HyHIaMEHTAIbHbIE U SMIUPUYECKUE 3aKOHBI

YMeHue onuchiBaTh M3YUYEHHBbIE CBOWCTBA Te€l U (PU3NYECKUE

SIBJICHUS, NCTIOJIB3Y S (1)I/I3I/ILICCKI/IG BCINMYHMHBI

Brnagenne ocHOBaMHM METOAOB HAy4YHOTO TO3HAHHUS C YYETOM
COOJTI0ICeHHSI TIPABHIT O€30IIACHOTO TPYy/la: HAOMIoAeHUE QU3UIECKUX
SIBJICHUIA:

YMEHHE CaMOCTOSTEIIEHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
W3 1aHHOTO Habopa 00OpyI0BaHUS O MHCTPYKIIMH, OMHCHIBATH X0/
OTIBITA M 3aIMCHIBAThH €T0 PE3YIbTATHI, (HOPMYITHUPOBATH BHIBOIBL;
MPOBEJICHUE TPSIMBIX U KOCBEHHBIX HW3MEpeHUN (HU3HMUECKHUX
BCJIMYMH: YMCHHE IUIAHUPOBATh W3MEPEHHS, CaMOCTOSTCIIBHO
coOupaTh JKCHEPUMEHTAIbHYIO YCTAaHOBKY [0 HWHCTPYKIIUH,
BBIUMCIIATh 3HAYCHHE BEIUYHMHBI M aHAJIW3UPOBATH ITOJYYCHHBIC
pe3ynbTaThl C Yy4ETOM 3aJaHHOW TOTPEUIHOCTH Pe3yIbTaTOB
W3MEPEHU;

MPOBEJICHUE HECJOXKHBIX OSKCIEPUMEHTAIBHBIX HCCIEIOBaHUM’;
CaMOCTOSITEIbBHO COOMpaTh OSKCHEPUMEHTAIBHYIO YCTAaHOBKY |
MPOBOAWTh  HCCIENOBAHUE IO  HWHCTPYKIUH, IPEACTABIATH
MOJTyYEHHBIC 3aBUCUMOCTH (DM3MUECKHUX BEJIMYMH B BHJIE TaOIUI[ U
rpaduKoB, YYMTHIBATH TMOTPEUIHOCTH, JeNaTh BBIBOJABI IO

pe3ynbTaTtaM UCCIIEJOBAHUS

[lonnmaHue  XapakTepHBIX CBOWCTB  (DM3MYECKHX  MOAETei
(MarepuanbHas TOUKa, aOCOJIIOTHO TBEP/IOE TEJIO, MOJIENIN CTPOSHHUS
ra3oB, XUJKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHAasi MOJIe/lb aTOMHOT'O s7jpa) ¥ YMEHHUE NPUMEHSTh UX Jis

00BsICHEHUS] (PU3NYECKUX MTPOLIECCOB

YMmenne oOBSICHATh (PU3UYECKHE MPOIECCH M CBOHCTBA TEJN, B TOM
9qucie W B KOHTEKCTE€ CHUTyallud NPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATH IPUUYUHHO-CIIEJICTBEHHBIE CBS3H
U CTPOUTH OOBSICHEHHE C OINOpPOH Ha M3YyYEHHBIE CBOMCTBa
¢u3nYecKux SBICHUH, (U3NYECKHe 3aKOHBI, 3aKOHOMEPHOCTH W

MOJCIIN

YMenne pematbh pacuéTHble 3amaun (Ha 6a3e 2 — 3 ypaBHEHHN),
UCHOJNB3Ysd 3aKOHBI M  (OPMYJbI, CBsS3BIBAOUIME (PU3HUECKUE

BCJIIMYMHBI, B YaCTHOCTH, 3allMChIBATh KPATKOC YCJIIOBHC 3alayH,



BBIABIISITH HEJOCTAIOIIME JAaHHBIC, BHIOUPATh 3aKOHBI M (POPMYIIBL,
HE0O0XOAUMBIE 1711 €€ pelleH s, MCII0JIb30BaTh CIIPABOYHBIE IaHHbIE,
MIPOBOAUTH PAacu€Thl U OLIEHHWBATH PEATUCTHUYHOCTH I1OJyYEHHOTO
3Ha4eHUs (PU3NUECKON BETMUNHBI; YMEHHUE ONPEAEIATh PAa3MEPHOCTh

(u3M4YEeCKOi BETUUNHBI, TTOJYYEHHON IPU PEIICHUH 3a/1a4H

YMeHue XxapakTepu3oBaTb IPHUHLUIIBI JEHCTBUS TEXHUYECKHX
YCTPOICTB, B TOM 4YHCJi€ OBITOBBIX HNPUOOPOB, U MPOMBIIIIEHHBIX
9 TEXHOJIOIMYECKHX IPOLIECCOB 110 UX ONMCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMcTBaxX (PUM3MUYECKUX SIBICHUH U HEOO0XOoAMMblE (PU3NYECKUE

3aKOHOMCPHOCTHU

YMeHue WHCIonb30BaTh 3HAHUA O (U3MYECKHX SBICHHUSX B
MOBCETHEBHOW KW3HHM [JJIsi  oOecrieueHusi O€30MacHOCTH TIPHU
oOpamieHud ¢  OBITOBBIMH ~ NpPUOOpPaMH U TEXHUYECKUMHU
10 YCTPOWCTBAMH, COXPAHEHHS 370pPOBbsI M COOJIOJEHUS HOPM
9KOJIOTUYECKOI0 TOBEJICHUS B OKpYXKarolled cpeae; NOHMMaHUe
HEOOXOIUMOCTH TMPUMEHEHHS TOCTHKCHUN (PU3MKU M TEXHOJIOTHI

IJI paiuOHAJIBHOTO IIPUPOAOIIOJIE30BaAHUSA

OneIT moucKa, MpeoOpa3oBaHUs U TMPEACTABICHUS HHPOpMAIUU
(hU3MUECKOTO COJEp)KAaHUSI C HCIIOJIb30BAaHHEM HWH()OPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBATh I0CTOBEPHOCTD
MOJTy4YeHHOW WH(POpPMAIlMM HAa OCHOBE WMCIOIIUXCS 3HAHWA U
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIONb30BaTh  IPHU
11 BBITIOJIHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nUecKoro cofepxKaHusl, CIpaBOYHbIE MaTepPHAIIbI, PECYPCHI CETH
WNureprner; BnameHue 0a30BBIMH  HaBBIKAMU  TPe0Opa30OBaHUS
uHbOpMallMu U3 OAHOM 3HAKOBOM CHUCTEMBI B JIPYTyH0; YMEHHUE
co3/aBaTb COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaI_II/II/I U3 HCCKOJBKHUX UCTOYHHKOB

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3J1€MEHT COACPKAHMS
1 MEXAHUWUYECKUE ABJIEHUA

11 Mexannueckoe JaBwkeHue. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHTENBEHOCTD ABWKECHHUSI



1.2

1.3

1.4

1.5

1.6

PaBHOMepHOE U HepaBHOMEpHOE JBUKeHUE. CpeaHss ckopocTb. PopMyiia i

BBIYHCIICHUSI CpeHE ckopocTH: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JBHXXCHHUC. 3aBUCUMOCTh KOOpAUHATHI TCJIa OT

BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJNHEWHOTO JBUKEHUSA:

x(t)=x,+vt

Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHU IUId IIPOCKIUU CKOPOCTH, HNPOCKIUHN
IepeEMEIIEHUs, IMyTH, KOOPAWHATHI IIPU PABHOMEPHOM MPSAMOJIUHEHHOM
JABUXKXCHUN

3aBUCHMOCTD KOOpAUHAThl TC€JIa OT BPECMCHU B CJIyda€ PABHOYCKOPCHHOI'O

HpﬂMOHHHCﬁHOFO JBHKXCHUA:

[ 5] [y

-Sx{f} = 1'.|;|: *f—-ﬂ'x *

q)OpMy.TIBI IJId IpOCKOHUU IMCPEMCHICHUA, MNPOCKIUHU CKOPOCTHU H IMPOCKIHU

YCKOPEHMS ITPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUH:

2
s.(D=vy,-t+a, R

U_\_(f) =Up, +a, -1,

a. (f)=canst,

o] o]
£

Uiy — UIIL ZEJISI
Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPCMCHU IJId MPOCKIHUU YCKOPCHUS, MPOCKIHUU
CKOPOCTH, TPOCKIUH TepEeMEIleHHs, KOOPJHHATBHI TPU PAaBHOYCKOPESHHOM

HpHMOHHHCﬁHOM JABHXCHHUHA

CroOoanoe nageHue. @opmyJibl, OMUCHIBAIONTNE CBOOOHOE MAJIeHUE Tela 110
BEPTUKAJIM (JBIDKEHHUE Tella BHU3 WJIM BBEPX OTHOCHUTEIIBHO IMOBEPXHOCTH
3emun). ['padmku 3aBUCHMOCTH OT BpPEMEHH JUIsl TMPOCKIIMH YCKOPEHHS,
MPOEKIIMU CKOPOCTH U KOOPJAMHATHI TpPH CBOOOJHOM TMAJ€HUM Tela TI0

BCPTHKAIIN

CKOpOCTh PaBHOMEPHOTO JIBWKEHHUS Teja IO OKPYXHOCTH. HamparieHue
CKOpOCTH.

dopmyna as BBIYHCICHHS CKOPOCTH 4Yepe3 pajinyC OKPY)KHOCTH W TIEPHOJ
oOpareHus:

27R
V=TT




1.7

1.8
1.9

1.10

1.11

1.12

1.13

HentpocTpemurtenbHoe yckopenue. HampapieHue UEHTPOCTPEMUTETBEHOTO

yckopenus. Dopmyra sl BBIYUCIEHUS yCKOPEHUSI:

Macca. IImoTHOCTE BemiecTna. (DOpMy.]'Ia JJIs1 BBIYMCIICHUS IIJIOTHOCTH:

_m
P=7

Cuna — BektopHas puzndeckast BenuurHa. CI0KEHUE CHIT
SIBnenue nnepuuu. llepsslii 3akoH HeroTOHA
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIBIL, JEHCTBYOIIEH
Ha TeJo

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fry=-Fi

TpCHI/Ie IOKOA U TPCHUEC CKOJILKCHUA. (DOpMYJ'Ia JJI1 BBIYUCIICHUS MOJYJIA CUJIbL

TPCHUA CKOJIbKCHUS!

Hedopmarus tema. Ympyrue u Heympyrue nedopmarnuu. 3aKOH YIPyroi

nedhopmaruu (3akoH ['yka):

F=k-Al



1.14

1.15

1.16

1.17

1.18

1.19

BcemupHoe Tsarotenue. 3aKkoOH BCEMUPHOTO TATOTCHUS:

FoG. my -i}}:

R

Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO MaACHHUS.
dopmyna A7 BBIYMCICHUS CHIIBI TSDKECTH BOJIM3M moBepxHOcTH 3emuu: F =
mg.

JBuxenne miaanet BOkpyr Connna. [lepBas kocMudeckas CKOPOCTb.
HesecomocTs n neperpysku
Nmnynbce Tena — BekTopHast pu3myeckasi BeTUIHHA.

D=mi

I/IMHy.]'IBC cucteMsl Ten. I3MeHeHne HUMITYyJIbCA. I/IMHy.]'IBC CHJIBI

3akoH COXpaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTCMBI TCJI.
p=myU sy =const
PeakTtuBHOE ABHKEHUE

Mexannueckas pabota. @opmyiia Asisi BBIUUCICHUS paOOThI CUIIbL:

A=Fscosc
MexaHnueckas MOIIHOCTb:

v=4
'

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. <1>opMyna JJII BBIYUCIICHUA

KUHETHUYECKON SHEPIUU:

HJUE
Bemy

TeopeMa 0 KHHETHYECKOM OHCPIruu. (DOPMYJ'Ia JJIs1 BBIYHMCIICHUA

HOTCHHH&HBHOﬁ OHCPIUM TCJia, IOAHATOrO

HaJ 3eMIIEH:

E, =mgh

Mexanuueckas OHEPIusi:

E=E}-r+.EF



1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

3aKOH COXpaHEHMsI MEXaHN4eCcKol sHeprun. PopMmyiia AJis 3aKOHa

COXPaHEHUS MEXaHUUYECKOM SHEPTUU B OTCYTCTBUE CUJI TpeHus: E = const.

IIpeBpanieHne MEXaHM4ECKOM SHEPTUU IIPU HAIMYUU CUIIBI TPCHMUS.

[TpocThie MeXaHU3MBI. «30JI0TOC MTPABHUIIOY» MEXaHUKH.
Peruar. Moment cwist; M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M +..=0
[MoxBrxHbIN 1 HenoABWKHBINA 0;10kU. KITJI mpocThIX MeXaHU3MOB,

n= Anonesman

A‘S&IIZ&‘IH

[aBiienue TBEpIOTO TEIA.
dopmyiia 11 BBIYUCICHUS JABICHHUS TBEPAOTO TEJa:

_F
P=7-

JaBnenue raza. ATMocepHoe JaBlieHHeE.

FI/II[I)OCT&TI/ILIGCKOG AaBJICHUC BHYTPH KUIKOCTH.

d)opMyna JJIL BBIYUCJICHUS OABJICHUSA BHYTPU X KUAKOCTH!

p=pgh+p_,

3akoH [lackans. ['mppaBnudecknii mpecc

3akoH Apxumena. dopmyna sl ONpeneNeHus BBITAIKABAKOLICH

ﬂeﬁCTBYIOHlCI}'I Ha T€JI10, HorpyxcéHHoe B XKXUAKOCTH UJIN I'a3:
F Apm. = PEV

VYcnoBue nnaBanug Teia. [1maBanue CYAOB U BO3yXOIIJIaBaAHUC

CHUIBI,

Mexannyeckue KoyieOaHUA. AMIUIMTYJa, TIEPHOJ W YacToTa KoJieOaHUH.

dopmyia, CBSI3bIBAIOLIAS YACTOTY M MEPUO/I KOJICOaHUI:

Marematnueckuii M TNpyXMHHBIA MasTHUKH. [IpeBpaineHune sHeprum mnpu

KoJIe0aTeIbHOM JABMKCHUN

3aryxatomue Konebanus. Bernyxaennsie konebanus. Pesonanc

MexaHuuecKkue BOJIHEI. HpO,Z[OJ'IBHLIC " MMOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PaCHpPOCTPAHCHHUS BOJIHBI:



1.28

1.29

1.30

1.31

Lh=v-T

3ByK. FpOMKOCTb " BbICOTA 3BYKa. OTpa)KeHI/IC 3ByKOBOI>'I BOJIHBI Ha T'paHUIIC
IByX cpell. H(ppa3Byk U yIbTpa3ByK

Ipaxmuueckue pabomuol

W3mepenue cpeqHeil MIOTHOCTH BELIECTBA; apXUMENLOBOM CHIIBL, KECTKOCTH
MPYKUHBL, KO3((PULIMEHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbl TPEHHUSI, CUJIIBI
yIPYTOCTH; CpeiHel CKOPOCTH IBM)KEHUSI OpyCKa MO HAaKJIOHHOM IUIOCKOCTH;
YCKOpeHHUs1 Opycka TpH ABWUKEHUU IO HAKIOHHOM IUIOCKOCTH;, YacTOTHI M
nepuosia KojeOaHUl MaTeMaTH4eCKOro MasTHHKA; YacTOThl M Iepuoja
KoJieOaHUH NPYKUHHOTO MasiTHHKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO HA PhIUar;
paboThl CHIIBI YNPYTOCTH NpHU MOABEME IPy3a C MOMOIIBIO HEMOJBUKHOIO
0J10Ka; pabOThHI CUJIBI YIPYTOCTH NP MOJbEME IPy3a C MOMOILBIO MTOABHKHOTO
6J0Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEJIOBOM CHJIBI OT 00bEMa MOTpYyXKEHHOU
YacTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKNUBAIOILEH CHUJIIBI
OT MacCcChI TCJia, CUJIbI TPCHUA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOI'O AABJICHUA U
OT poJia TIOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3ZHUKAIOILEH B IPY>KUHE, OT CTEIIEHU
nedopmaruu npy>KUHBL; YCKOpeHUs OpycKa OT yrila HaKJIOHA HampaBJISIOIICH;
nepuosia (4acToThl) KOJIeOAHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; IepuoJia
KoJeOaHui MPYKUHHOTO MAasiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBL;
HCCIIeZIOBAaHNE HE3aBUCUMOCTH MepHoja KojeOaHH HUTSHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka yciaoBusl paBHOBECHS phluara

Qusuueckue sA6NeHUs 6 nNpupode: TPHUMEPHl JBUKEHHUS C Pa3IUYHBIMHU
CKOPOCTSIMH B )KMBOW U HEXXHUBOW MPUPOJE, JEHCTBUE CUIIBI TPEHUSI B IPUPOJE
U TEXHUKE, NPWIMBbI M OTJIUBBI, JBM)KeHUE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJE YEIOBEKA, BIMSIHUE
aTMOC(EpHOTO TaBJICHUS Ha JKUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHaMH, 5XO

Texnuueckue ycmpoticmea.: CIUAOMETpP, AATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOPEHHUS, JAUHAMOMETp, NOIIWIHUKHN, PAaKEeThl, pblYar, MOABIKHBIA U
HETOJIBWKHBIA OJIOKHM, HAKJIOHHAs TUIOCKOCTb, MPOCTBhIE MEXaHU3MBI B OBITY,
COOO0ILAOIIMECS] COCYIbl, YCTPOMCTBO BOJONPOBOJA, THAPABINYECKUI TIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp, IXOJOT,

HCII0JIb30BAaHUE YIBTPA3BYKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHUA



2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14
2.15

OCHOBHBIE TOJIOKEHHUSI MOJEKYJSIPHO-KMHETHUYECKOM TEOpUM  CTPOCHHS
BemecTBa. Mojenu TBEPAOTO, JKUIKOTO ¥ Ta3000pa3HOT0 COCTOSTHUN BEIIECTRA.

Kpucrannuaeckue u amopdHbIe Tena

I[BI/I)I(CHI/IC qacTul BCIICCTBA. CBs3b CKOPOCTH IOBWKCHUSA YaCTHULl C

Temneparypoil. bpoyHosckoe aBmxenue, 1udysust

CmauyuBaHue ¥ KalWUISIPHbIE SIBICHUS

TennoBoe paclIMpeHne U cxKaTue

TernoBoe paBHOBECUE

Buytpennsist sueprus. PaGora u Temonepenaya Kak crnocoObl M3MEHEHUS
BHYTPEHHEH SHEpruu

Bunel Temonepenayu: TemIONPOBOIHOCTD, KOHBEKIINS, N3TyUEeHUE
HarpeBanne wu oxnaxaenue Ten. KoauuectBo TemioTshl. Y aenbHas

TEIUIOEMKOCTD:

Q=cmlt,—1)

3aKoH COXpaHCHUA SHEPruM B TCIIJIOBBIX IIpOLE€CCaX. YPaBHeHI/Ie TCIIJIOBOI'O

OaJtanca:

Q1 _Qg +..=0

Ucnapenue u konaeHcauus. M3mMeHeHHe BHYTpPEHHEW SHEPrUU B MPOLIECCE
WCMapeHuss MW KoHJeHcauuu. Kumenwe KuAKOCTH. YenbHas TemioTa

napooOpasoBanus: L = Q/m

BmaxxHocTh BO3ayXxa

[InaBnenne u KpuctauMzanus. V3MeHeHHe BHYTPEHHEH »JHEpruu mpu

IJIaBJICHWU U KpHUCTAJIJIN3allH. YV nenpHas TEIIOTa IJIaBICHUS

,_ 9

.lr‘-'.:_
m

BHYTpeHHﬂﬂ OHCPIruAa CropaHust TOIIJIMBA. yI[eJ'IBHaH TCIUIOTAa CropaHusAa

torumBa: g = Q/m

[Tpunnume! padoTe! TermnoBsix AsuraTenei. KIT/I remmoBoro auraresns

Ipakmuueckue pabomuol



2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

3.7

3.8

3.9

H3mMepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO [IWIMHAPA; KOJTUYECTBA
TEIJIOTHI, TOJIyYEHHOTO BOJOW KOMHATHOW TeMmmeparyphl (UKCHPOBAHHOMN
Macchbl, B KOTOPYIO OIyIIEH HArpeTblil IWIMHAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O HAarpeThiM LWJIMHAPOM, IOCIIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYACIbHOW TEIIOTHI
iaBieHuss JbAa. VccienoBaHue W3MEHEHHsS TEMIEPATypbl BOJbI IPU
Pa3IUYHBIX YCJIOBUSX; SBJICHHS TEIZIOOOMEHA MPU CMEIIMBAHUU XOJOIHOW H

ropstuei BOJBI; MpoIiecca UCTIapeHHs

Dusuueckue s61eHus 8 npupode.‘ IMOBEPXHOCTHOC HATAKCHHUE U KAIMUIJIAPHBIC
SABJICHUA B NPUPOAC, KPUCTAJUIBI B IIPUPOJAC, U3JITYUCHUC COHHI_[a, 3aMCP3aHnC

BO/1I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra

Texnuueckue  ycmpoucmeéa.  KallWUIAPBL,  IPUMEPBl  HCIIOJIb30BAHU
KPUCTAJLIOB, )KUAKOCTHBIA TEPMOMETP, AATYUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOUHA, JBUTATEIb

BHYTPEHHETO CrOpaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Dnektpuszaius Tei. J[Ba Buga 3MeKTPUUECKHUX 3apsiioB
BzaumopeiictBue 3apsskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEeHHMsI AJIEKTPUUECKOTO 3apsiia

Onektprueckoe mnone. Hanpsok€HHOCTH 3iekTpuueckoro mnois. [IpuHnmn

CYHnCpHO3UINU JICKTPUICCKUX noJueun (Ha Ka4€CTBCHHOM ypOBHC)

Hocwuremmn QJICKTPHUUYCCKUX 3apsAaa0B. HeﬁCTBHe QJICKTPHYCCKOI'0 IIOJId Ha

OJICKTPHUYCCKUC 3apAbl. HpOBOIIHI/IKI/I " IUSJICKTPUKHU

[TocTostHHBIN AnekTpUUecKui TOK. JelcTBUs AneKTpruieckoro Toka. Cuia Toka.
Hanpsioxenue.

I=qg/t,U=A/q

DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPHUIECKOE COITPOTHBIICHHE:
R=pl/S

3akon Oma aust yuactka snexkrpuyeckoi mernu: | = U/R

ITocnenoBaTensHOE COeAUHEHUE IMPOBOAHUKOB:

I,=I,: U=U,+U,: R=R +R,



3.10

3.11

3.12

3.13

3.14
3.15

3.16

3.17

3.18

3.19
3.20

HapaJIJICJIBHOe COCAMHCHHUC MMPOBOJHUKOB PABHOI'O CONIPOTUBJICHUS:
2 .

U=Uy;I=1+1:.R=

CMenranHbIE COCAUHCHUS ITPOBOAHUKOB

Pabota u momHOCTh 251ekTpuueckoro Toka. A = Ult, P = Ul

3akoH J>xoyinsa — Jlenua:

O=I"-R-t

OneiT Opcrena. MarHutHoe Mosie OpsIMOTrO MPOBOJHUKA C TOKOM. JIMHUM

MarHUTHOW MHIYKIIMH

MarsauTHoe II0JIe IIOCTOSHHOTO MAarHuTa. BSaHMOHeﬁCTBHe INOCTOAHHBIX

MAarHuToB
JleficTBHEe MarHUTHOTO I10JIs1 HAa IPOBOJAHUK C TOKOM
Oneitel Dapanes. SIBneHue 3neKTpoMarHuTHOM MHAYKUKHU. [IpaBuio Jlenna

Ipaxmuyeckue pabomuol

W3mepenue  3lEKTPUYECKOTO  CONPOTHBIIEHHS  PE3UCTOPA;  MOILHOCTH
ANEKTPUUYECKOTO TOKa; pabOTHI AIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, IaMIIOuKa), OT HAMPSHKEHHS Ha KOHIaX MPOBOIHUKA; 3aBUCIMOCTH
COINPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIA/IN €0 MONEPEYHOTO CEUEHUS U
YAEIBHOIO CONPOTUBIICHHUS.

[IpoBepka npaBuiia Juist 3JEKTPUUECKOTO HANPSYKEHUS TIPU MTOCIIEI0BATEIbHOM
COEIMHEHUM NPOBOJHUKOB; MPABWJIA JJIs1 CHUJIBI 3JIEKTPUYECKOrO0 TOKA MpPH

napajuleIbHOM COEIMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qu3uueckue s61eHUs 6 npupode: SIEKTPUUECKHE SBIECHUS B aTMocdepe,
JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE 10J1e 3eMIIH, JIpe( MOIr0CcoB,
POJIb MAarHUTHOTO OJISL JUIs1 KU3HU Ha 3eMJle, MOJISIPHOE CUSHUE

Texnuueckue ycmpoticmeéa: >IEKTPOCKOII, aMIEPMETpP, BOJIBTMETP, PEOCTarT,
CUETYMK  DJIEKTPUUYECKOM OSHEPruu, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIE AIIEKTPOIPUOOPHI (mpumepsl), IIEKTPUYECKUE
MIPEIOXPAHUTEINN, JJIEKTPOMArHUT, JJIEKTPOABUIaTeNlb IIOCTOSIHHOIO TOKA,
TeHEepaTop MOCTOSTHHOIO TOKa

OnexTpoMarHuTHbIe BOIHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

JlyueBas monens cBera. [IpsaMonnHeitHOe paclipoCTpaHEHUE CBETA



3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

4.2

4.3
4.4
4.5

4.6

4.7

3akoH oTpaxeHus ceera. [lnockoe 3epkaio
[Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
JHucnepcus cBera

JIunza. Xox nyueit B muH3e. @oKycHOE paccTosiHue JIMH3bI. OnTHyeckas cuia
mmasel: D = 1/F

I'ma3 xak ontuueckas cucrema. OnTuueckue npruoopsl

IIpakmuueckue pabomoi

W3mepenne onTHYECKON CHIIBI COOMPAONICH JIMH3BI; (POKYCHOTO PacCTOSHUS
coOuparomield JUH3bI (IO CBOWCTBY paBEHCTBA pa3MEpOB MpeaMeTa U
M300pakeHHs, KOTa MpeJMET PacIioiiokKeH B JABOMHOM (hoKyce), oKa3zaTess
IPEIOMJICHUS CTEKIIA.

HccnenoBanne cBOWCTBA  HM300paKeHHs, IOJYYEHHOTO C  MOMOIIBIO
coOuparomield JMH3bl; U3MEHEHUsI (DOKYCHOTO PACCTOSHHUSA JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTIJIa MPEJIOMIICHHS CBETOBOT'O JIyda OT yIJjla MaJeHHs Ha

TPAHUIIE «BO3IYX — CTEKIIO»

Qusuueckue senenus 6 npupode. 3atmenus Connua u JlyHsl, 1BeTa Tel,

onTHYECKHUeE sBJICHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

Texunuueckue ycmpoticméa: O4YKH, IEpHUCKoI, ¢oToannapar, ONTHYECKHE

CBETOBOJIbI
KBAHTOBBIE ABJIEHUA

PanmnoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usnydeHnus. Peakiuu anbda-u Oera-

pacmana

OmnbiTel Pesepdopna mo paccesnuro anbga-yactun. [lmanerapnas Mopenb

aToma
CocraB aromHorO sigpa. M30tomst

[Tepron nonypacnaga aTOMHBIX sIAEP

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOT'O YHCET

Qu3uueckue s61eHUs 6 npupode: E€CTECTBEHHBIM pPaaMOAKTUBHBIN (OH,
KOCMHUYECKHE Jy4H, PaJUOAaKTUBHOE W3Iy4YeHHE NPUPOAHBIX MHHEPAJIOB,

I[CﬁCTBHG paarnOaKTUBHBIX I/I3Hy‘~IeHI/II71 Ha OpraHu3M 4CJIOBCKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUAYAIbHbBIN JO3UMETP, KaMepa

BI/IHBCOHa, SAACPHAA SHEPTCTUKA

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA



* Owusuka, 7 kiacc/ [lepsimkuna A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«3naTenbcTBO «DK3aMeH»

*  ®dusuka, 8 knacc/ [leppikun A.B., OO1IecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkrmonepHoe obmiectBo «M3mgarenscTBo «IIpocBenieHme)

*  ®uswuka, 9 kiacc/ I[leppimkun A.B., ['yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOMN
0TBEeTCTBEHHOCTHIO «IPODAY; AkumonepHoe obmiectBo «M3narenscTBo «lIpocBemnienne

METOJUYECKHUE MATEPUAJIbI JIAA YUUTEJLA
7 KIIACC

1. PaGouas nmporpamma.

2. TIporpammbl OCHOBHOIO 001Iero oopasoBanus. Ousuka. 7 — 9 Kaacchl
(aBToper: A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BRIOPAHHBIM YUEOHUKOM:

4. Tlepouuxun A.B. ®usuka. 7 knacc. Y4eOHUK 171 0011e00pa30BaTeIbHbIX YIPEKICHUI .
M.:Ipoda. 2011

5. Jlykaumk B.U. COOpHUK BOIIPOCOB M 3aj1a4 1o ¢usuke. 7-9 Ki1. — M.

[Ipocsemenue, 2010. —192c.

8 KIIACC

1. Pa6ouas nporpamma. ®usuka. 7 - 9kacchl: y4eOGHO-METOAMIECKOTO TOCOOHUS
/coct. TuxonosaE .H. - 2-¢ uzn.,crepeornr. -M.: Jpoda,2013. - 398,(2)

2. TIporpaMmbl OCHOBHOTO 001ero obpasopanus. Ousuka. 7 - 9 Ki1accsl
(aBTopsi:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pa6ouas nporpamma no ¢pusuke. 7 knace/ Coct. T.H. Cepruenxko. - M.:
BAKO, 2014, B COOTBETCTBHH C

BbIOpaHHBIM yUEOHUKOM:

4. Tlepenukun A.B. ®usuka. 7 knacc. Y4eOHHK I 001e00pa30BaTENbHBIX YUPEKICHUH .
M.:JIpoda. 2011

5. Jlykammk B.M. CG0opHEK BOIpOCcOB U 3a1a4 no ¢pusuke. 7-9 k1. - M.: [IpocBemenue,
2010. —192c.

6. Kupuk JLA. ®usuka - 7. Pa3HOYpOBHEBbIE CAMOCTOATENBHbIE M KOHTPOIbHBIE PA0OTHI. -
5-e m3npanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopubie paboThl. KOHTpOIBHBIE 3aJaHUs. —
Caparos:Jluuei, 2014.

8. «KonTponsHo-u3sMepuTenbHble MaTepuansl. dusuka. 7 knacc/Coct. H.U.
3opuH. - 2-e u3a.,nepepad. - M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaebHO-MeToquueckoe nocobue/ A.E.
Mapomn.- M.: Jlpoda, 2011.- 123c.:
10 .A.B. Hepsimxun ®usuka-8xa 2017 M. Jlpoda



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

12 .A.E.Mapon, E.A. Mapon CaMOCTOATEIbHBIE M KOHTPOJIbHBIE paboTHI-8 Kiacc 2017
M. [Ipocda

13 .B.B. Illaxmarosa ,0.P. llledep Jluarnoctudeckue paboTsl -8 kiacc 2016

M. Jlpoda

14 .A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuii C6opank Bonpocos u 3ama4 2015 M.
Apoda

9 KJIACC

1. PaGouas nporpamma. ®usuka. 7 - 9xnaccel: y4eOGHO-METOIMUECKOTO MOCOOMS
/coct.TuxonoBaE.H. - 2-¢ uzn.,crepeorun. -M.: [Ipoda,2013. - 398,(2)

2. TIporpamMMbl OCHOBHOrO 0o0miero oopasosanus. ®usuka. 7 - 9 Kaaccsl
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pa6ouas nporpamma o ¢usuke. 7 kaacc/ Coct. T.H. Cepruenko. - M.
BAKO, 2014, B cooTBeTCTBUH C BEIOPAHHBIM yUE€OHUKOM:

4. Tlepenukun A.B. ®usuka. 7 knacc. YueOHUK 11 0061€00pa30BaTeIbHbIX
yupexaenuii . M.:JIpoda. 2011

5. Jlykaumk B.U. COOpHUK BOIIPOCOB M 3aj1a4 1o ¢usuke. 7-9 ki1, — M.

IIpoceemenue, 2010. —192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOATENBHBIE M KOHTPOJILHBIE PAOOTEHL
—5-e uznanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 kiacc. JlaGoparopusie paboTsl. KOHTpOJIBHEIE 3a1aHUs. —
Caparos:Jluuei, 2014.

8. «KoHnTponsHo-u3MepuTebHble MaTepuansl. Ousnka. 7 knace/Coct. H.H.

3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yue6Ho-MeToauueckoe nocooue/ A.E.

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

KonTponbHble 1 camocToATeIbHbIE pa0OTHI MO (u3HKe. 9 Kiacc: K ydeOHUKY

A.B. Ileppimikuna, E.M. I'ytauk «®usuka 9 xnacey / O.M. I'pomuena. — M.
WznatenscTBO «IK3aMeHy, 2014,

Tectsl mo ¢usnke. 9 knace: k yueonuky A.B. Ileppimkuna, E.M. I'yTHuk «@usuka

9. knacc» / O.U. I'pomuesa. — M.: U3natensctBo «k3ameny», 2010.

dusuka. 9 xkimacc. TemaTnyeckue TeCTOBBIE 3a1aHus IId ToAroToBKU K I TA. / aBT.- cOCT.:
M.B. boiinenko, O.H. Mupomikuna. — Spocnasnb: OOO «Akagemus pa3Butus», 2014.



