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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00Iero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IMOJOXXEHH M TpeOOBaHUI K pe3ynbTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€rom denepaibHON pabouei MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonaBanusi yue6HOro npenmera «Du3nka.

Conmepxanue mporpamMmbl 10 (U3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOH TIpaMOTHOCTH OOYYarolIuXcsi M OpraHu3alUio H3Y4YEHUs
Gu3MKuM Ha NEATeTbHOCTHOM OCHOBE. B mporpamme mo ¢(usuke y4duUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 «
TUTIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOYYCHHs, a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4YEOHBIX NpPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBaEeT pacupeeieHrue ya4eOHOro MaTepuana
o rogaM o0ydeHus (1o KjaccaMm), NpeajaraeT MpUuMEpPHYIO MOCIEA0BaTEIbHOCTh
U3Y4YEeHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOrO COAEp>KaHUS U
yu€Te BO3pACTHBIX OCOOCHHOCTEN 00YyJarOIINXCS.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ IETbIO OKa3aHUS METOJUYECKON
MTOMOILY YYUTEIIO B CO3/IaHUH padoyell IpOrpaMMbl [0 y4EOHOMY ITPEIMETY.

®u3zrKa sBJIAETCS CUCTEMOOOPA3YIOIIUM /JI1 €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, MOCKOJbKY (U3NYECKHe 3aKOHBbI JIEKAT B OCHOBE INPOIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH © (HU3UIECKOU
reorpadgued, BHOCHT BKJIAQJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
MPEIOCTaBIsAeT Haumbojee SCHble o00pa3lbl NPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUS, TO €CTh CI10c00a MOyYeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3aj1ad (PU3HYECKOTO OOpa3oBaHUS B CTPYKType OOIIero
00pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOH T'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne @u3uku Ha 0a30BOM ypOBHE TpEIONaraeT OBJIAJIEHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MUCCIIEIOBAHNUS;

e UHTEPNPETUPOBATH  JIaHHbBIE U  HCHOJb30BATh  HAY4YHBIE
JTIOKa3aTeNbCTBA JJI MOJTYYEHUS] BHIBOJOB.

[enu wu3yueHuss (Pu3MKK HA YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpeamera «Dusuka» B
oOpa3oBaTelbHBIX opraHuzamusx Poccuiickoit @Denepanuu, peannu3yromUX
OCHOBHBIE  00111€00pa3oBaTe/ibHbIE MPOTPaMMbl, YTBEPKAEHHOMW pelIeHUuEM



Komnernn Munucrepcersa npocseienust Poccuiickoin @enepauuu (IpoToKoi OT 3
nexadbps 2019 r. Ne ITIK4BH).
Hean usyyenus pusukm:

npuoOpEeTeHre WHTEpeca W CTpPEMJICHHS OO0ydYarouuxcsi K HaydYHOMY
W3YUYEHUIO TPUPOMABI, PAa3BUTHE HX HMHTEIJICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METO€ MOo3HaHUs U (HOPMUPOBAHUE
HCCJIEA0BATEIbCKOr0 OTHOLIEHUS K OKPYXKAOIIUM SIBIICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yiabTaTa H3y4YeHUs
OCHOB CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHbBIX 3aKOHOB (DM3UKH;
dbopMupoBaHre MPEACTABICHUN O POaU (PU3UKU Il Pa3BUTHA JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npodeccHoHaTbHOM AESITENBHOCTH, CBSI3aHHON C (DU3UKOMU, MOATOTOBKA K
JajgbHelIeMy 00y4YeHHIO B 9TOM HaIlpaBJICHUH.

JlocTmkKeHHe STHX IeJield mporpamMmbl Mo (pU3MKe HAa YpPOBHE OCHOBHOI'O
oOrmrero o0pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHre 3HAHUM O JUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSAX

NpUOOPETeHHE YMEHUN OMHCHIBATh U OOBSICHATH (HU3UYECKUE SIBJICHUS C
WCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUM;

OCBOCHME METOJIOB pELICHUs MPOCTEHIINX pPacy€THBIX 3aJay ¢
UCIIOJIb30BaHUEM buznuecKux MOJIeTIeH, TBOPUYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOIIOMATh MPUPOTHBIC SBICHUS U BBITIONHSTH OIBITHI,
nabopaTtopHbie pabOTBl M JIKCHEPUMEHTAIbHBIE HUCCIEIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHl ¢ HH(pOpMaIuenn (HU3NIECKOro COJEpIKaHMs,
BKJTFOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTMKEHUAX (U3UKHU, aHAIHU3 U
KPUTHUECKOE OLIEHUBAaHUE HH(POPMAIIIH;

3HAKOMCTBO €O cpepamMu TpoPecCUOHATILHOMN NIeATETbHOCTH, CBSI3aHHBIMU
¢ (GU3UKON, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMM Ha
JTOCTIKECHUAX (HPU3UIECKON HAYKH.

Ha usyuenue ¢u3uku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOILIEro

oOpazoBaHus oTBoaAMUTCS 238 "acoB: B 7 Kilacce — 68 yacoB (2 yaca B HE/ICN0), B 8
Kiacce — 68 dacoB (2 4aca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Henelro).

[Ipennaraemsiii B mporpamMme 1o ¢Gu3MKe MepedeHb J1adopaTOPHBIX paboT U
OTIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, YIUTEIb JIeTAaeT BHIOOP MPOBEACHUS



71a00paTOpHBIX PAa0OT W OMBITOB C YYETOM HMHIMBHUIYAJIbHBIX OCOOEHHOCTEM
0o0y4Jarommxcs, CIHCKa AKCIEPUMEHTAIBHBIX 33JaHHi, MpeaiaraéMblx B pamKax
OCHOBHOI'0 FOCYJapCTBEHHOT'0 3K3aMEHa M0 (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUYU OKPY KaOIIEro MUpa.

O®usuka — Hayka O mpupope. SBnenus npupoapl. Ouznyeckue SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JJIICKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BeNUYUHBL. M3mepeHune Quanueckux BelIUYWH. Duznueckue
npubopsl. [lorpemHocts n3meperunit. MexxayHapoaHasi CUCTEMA €IMHHMII.

Kakx ¢usuka u gpyrue ecTeCTBEHHbIE HAyKH HW3Yy4YaloT TPHUPOIY.
EcTecTBeHHOHAyuUHbI METOJ MO3HAaHUS: HAOJIOJIEHHE, IMOCTAHOBKA HAy4YHOIO
BONPOCA, BBIIBIXKEHHUE THUINOTE3, SKCIEPUMEHT O MPOBEPKE TUIOTE3, OOBSICHEHNE
Habmonaemoro apienus. Onucanue GU3NIEeCKUX SBICHUN C TTIOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC
SBJICHUSL.

2. ®usnueckue mpUOOPHI M MPOLIEAYypa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM U
UG POBBIM IPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmpeneneHue UEHBI I€JIEHUs IIKaIbl U3MEPUTENLHOTO MPUOOpa.

2. H3MmepeHue pacCTOSHUN.

3. M3Mmepenue o0bEMa )KUAKOCTH U TBEPIOTO TENA.

4. OnpeneneHue pa3MepoB MAJIBIX TEIL.

5. M3Mepenue Ttemmeparypbl MpPU MHOMOIIU KHUJIAKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIEPATYpPHI.

6. lIpoBenenue uccinenoBaHusl MO NPOBEPKE THIIOTE3bI: NAIBHOCTH IOJETA
[IapyKa, MYIIEHHOIO0 FOPU30HTAIBHO, TeM OoJibllie, 4yeM OOoJibllie BbICOTA
yCKa.

Paspneu 2. IlepBoHayabHbIe CBEACHUSI 0 CTPOCHHH BELIECTBA.

CtpoeHue BeliecTBa: AaTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBmkenne yactuil BemectBa. CBS3b CKOPOCTH ABMXKEHHUS YacTHI[ C
temmnepatypoil. bpoyHoBckoe npmxenue, nuddys3us. BzaumonencTBue yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEN U TBEPIBIX
(KpUCTaUIMYECKUX) Tel. B3auMOCBsI3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabnrogeHue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmtonenue  siBneHuid,  OOBACHSIONIMXCS ~ MPUTSIKEHUEM  WJIHU
OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMmeTrpa aroMa METOAOM psAnoB (C  HUCIOJb30BAHUEM

¢dororpaduii).
2. OnBITHI 10 HAOIIOJICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.
3. OmnbIThl 1O OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOT'O MPUTSKEHUS.
Paznea 3. /IBu:KeHHe U B3aUMO/IeCTBHE TeJl.
MexaHnuueckoe JBH>KeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér mytu u
BPEMEHHU JIBUKEHUSL.
SBrneHue WHEpHUU. 3aKOH HMHEpUMH. B3aumMoneiicTBue Tel Kak MNpUYMHA
W3MEHEHHSI CKOPOCTH JBUXEHUsS Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €AUHUIIC
00BEMa BelecTBa.
Cuiia kak XapakTepucTuka B3aumozeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TskecTH. Crila TSKECTH Ha Apyrux maHerax. Bec tena. Heecomocts. CrioxeHune
CWJI, HANPABJIEHHBIX IO OJHOW NpsiMoi. PaBHonelcTBytomas cui. Cuiia TpeHUsI.
TpeHue CKOIbKEHUS U TPEHUE MOKOS. TpeHne B PUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnrogeHne MexaHUYECKOTO ABUKECHHUS Tela.
2. H3mMmepeHne CKOPOCTH NPSIMOIIMHENHOTO JBHKCHHUS.
3. HaOmtonenue siBneHus UHEPIUU.
4. HaOinroneHne n3MeHeHUs1 CKOPOCTH MPHU B3aUMOJIEHCTBHU TEJI.
5. CpaBHEHHME MACC 10 B3aUMOJICHCTBUIO TEN.
6. Clo)xeHue Cul, HalpaBJIEHHBIX MO OJHON MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO ABMXKEHHUS (IlIapUKa B KUIKOCTH,
MOJIEJU AJIEKTPUUECKOr0 aBTOMOOUJIS M TaK Jajiee).

2. Ompepenenne CpelHE CKOPOCTH CKONBKEHHs Opycka WM IIapuKa 0
HAKJIOHHOM IJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOrO Tea.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pACTsLKEHHs (Iedopmanun)
NPYKUHBI OT IPWIOKEHHOW CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXXKEHUSI OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKHAKOCTEll M ra3oB.



JaBnenue. CriocoObl YMEHBIIIEHUS U YBEIUYEHUS JaBlieHus. J{aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, Temmeparypbl. llepenaua maBieHus
TBEPABIMU TEJIAMH, XUAKOCTIMU W raszamu. 3akoH [lackans. [IneBmaTuueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHUS KUIKOCTU OT riayOuHbl. ['mapoctaTtuueckuit
napaniokc. Coobmaromuecs cocynbl. [ MapaBindeckue MeXaHu3Mbl.

Atmocdepa 3emuin u armocdepHoe naBieHue. lIpuunHbI cyliecTBoBaHUS
Bo3nymHOM oOonouku 3emnu. Omnbit Toppuuennu. M3mepenue armocdepHOro
JaBJjeHUs. 3aBUCUMOCTh aTMOC(EPHOTO IaBJICHHS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpubGops! 17151 u3MepeHus: aTMOC(hEepPHOTO TABJICHHUS.

JleficTBHE )KUIKOCTU U ra3a Ha NOTPYy:KEHHOE B HUX TeJO. BpITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. BozayxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbH JAAaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaroiuecst COCy/Ibl.

['mopaBnuueckuit mpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JABICHUSI.

3aBUCUMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00BbEMA MOTPYXKEHHOW YACTH
TeJla U TNIOTHOCTH KUJKOCTH.

o v ke wN e
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PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YcloBHE IJIaBaHUS TeJl: IUIaBaHHE WJIU MOTPYKEHHE TEI B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NMOrpy>KEHHOMU B
KUJKOCTh YaCTH TEJA.

2. OmnpeneneHre  BBITAIKUBAIOIIEW CWIbL, JEHCTBYIOIIEH Ha  TEJo,
MOTPYKEHHOE B JKUJIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHBAOIICH CUIIbL, JEHCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MaccChl TeJa.

4. OmbITBI, JIEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHIIBI,
NEHCTBYIOIIEH Ha TelOo B JKUAKOCTH, OT O0OBbEMA NOrpyKEHHOM B
KUIKOCTh YaCTH TeJIa U OT IVIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHHUE JIOAKH U
ONpelesieHnue €€ rpy30n0AbEMHOCTH.

Pa3nen 5. PaGoTra u MomHOCTh. JHeprus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecusi pbluara. [IpumeHeHue TmpaBuiIa paBHOBECUS pblyara K OJIOKY.



«3onoroe mpaBwio» MexaHukd. KIIJI mpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W IOTEHLHMAJIbHAs DHEPTHUS.
[IpeBpailieHrie OTHOTO BHUJ1a MEXaHUYECKOW IHEPTUU B IPYTOi. 3aKOH COXpAaHEHUs
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepbl IpOCTBHIX MEXAaHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU TeEIa

110 TOPU30HTAIIBHOW ITOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECUS pblyara.

3. Nsmepenue KII/] HaKJIOHHOW ITIOCKOCTH.

4. W3ydeHune 3aK0HA COXPaHECHUSI MEXAHUYECKON SHEPIHUU.

8 KUIIACC

Paszgea 6. TermioBble siBJICHUS.

OCHOBHBIE€ TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BeliecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. OMBIThI, MOATBEPKIAKOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, >KHIKOLO M Ta3000pa3HOr0 COCTOSHHUW BEILECTBA.
Kpucrannnueckue u amopdusie Tena. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJIOKEHUN MOJEKYISIPHO-KUHETUYECKOH TEOPHHU.
CmaunBaHK€e U KallWUISIPHBIE SIBJICHUS. TErIoBOe pacliupEHNUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUKEHUS
yactull. BHyTpeHHss sHeprus. CrnocoObl HM3MEHEHUS BHYTPEHHEH DSHEpPruu:
TeIIonepeaayda u COBEpUICHUE paboThI. Bunsl TEIUTIONEepeaayu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHUE.

KonuuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oananca. IlmaBiaenue u
OTBEpJICBAHUE KPUCTALIMYECKUX BEUIECTB. YJE€NbHAs TEIUIOTA ILIABJICHUS.
[TapoobpazoBanue u konaeHcamus. Mcnapenuwe. Kunenue. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpHOro
JABJICHUSI.

BnaxnocTts BO3ayXA.

DHeprus TOIJIMBA. Y IeJIbHAs TEII0Ta CrOPaHUS.

[Tpunmuner pabotel TerioBbix aurareneit KIIJ[ TemmoBoro mBurarens.
TeroBble IBUTATENN U 3AIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILECHUS YHEPTUU B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenne OpoyHOBCKOTO IBHKECHHS.
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10.
11.
12.
13.

Hab6monenune nuddysun.

HaOmronenue siBneHnii cMauMBaHus U KAMWUISPHBIX SIBICHUM.
Habmronenue TemioBoro paciumpeHus Ted.

N3MeHeHne naBieHUs ra3a NMpd U3MEHEHHH 00bEMa W HarpeBaHWU HWJIU
OXJIaXKICHUM.

[IpaBuna usmMepeHus: TemMeparypsl.

Bunbl Teruionepenayn.

OxnaxaeHue IPU COBEPIICHUU PabOTHI.

HarpeBanwne npu copepireHuH padOThl BHEIIHUMH CHJIAMHU.
CpaBHeHUE TEIUTOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmronenne xuneuus.

Habmroierre nocTostHCTBa TeMIepaTyphl IIPH TUTaBISHUU.
Mopaenu TEIJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOT O IPUTSKEHHUSL.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WM caxapa.
OnpIThl 0 HAOJIIOACHUIO TEIUIOBOTO PACIIMPEHMs T'a30B, >KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OalJIOHE IINPHULIA.

OnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH JAaBJIEHUSA BO3yXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TEMIEpPaTyphl.

Halntonenne u3MeHeHMs BHYTpPEHHEH OSHEpPruM Tella B PE3ysbTare
TeIuIonepeaayn u paboThl BHEIIHUX CUJL.

HccnenoBanue sBIEHHS TEIJIOOOMEHAa IMPU CMEIIMBAHUU XOJOJHON H
ropsiuey BOJBI.

Omnpenenenue  KOIMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOAOW  IIpHU
TEIUI0O0OMEHE C HArPEThIM METAIUTMYECKUM ITUIUHAPOM.

OmnpeneneHne yeapHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIIapeHus.

Ornpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TEIUIOTHI MIJIABJICHHUS JIbJA.

Pazgen 7. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba poma anekTpuuecKux 3apsaoB. B3anmopernctBue
3apspDKeHHBIX  Tell. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKCHHBIX TEJI OT BEJIMYMHBI 3aPSJI0B U PACCTOSTHUS MEXKY TEJIaMu).

OnekTpuueckoe mosie. Hampsok€HHOCTh 3JeKTpuuecKoro mojsd. IlpuHiumn
CYNEPHO3ULIUM JICKTPUUECKUX TOJIEH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snexkTpuueckux 3apsioB. DJIEMEHTAPHBIM 3JIEKTPUUECKUN 3apsijl.
Crpoenne aroma. [IpOBOOHMKM W JOUAINEKTPUKU. 3aKOH  COXPAaHEHUS
AJIEKTPUYECKOT O 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HNCTOYHMKM TMOCTOSTHHOTO TOKa. JIEMCTBHS 2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas uHenb. Cwia  TOka.  DJNEKTPUYECKOE  HaIpsHKEHUE.
ComnpoTuBieHHE TMPOBOJHUKA. Y AEIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
g ydacTka uenu. llocimemoBarenbHOE W MAPAUIENIBHOE  COCIMHEHUE
MIPOBOJTHUKOB.

PaGora u MONIHOCTH D2JIGKTpUYECKOro Toka. 3akoH Jxoyms—JIeHia.
DIIEKTPUUECKHE TSN U TTOTPEOUTENH JIEKTPUUECKON dHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locTositHHBIE ~ MarHuThl.  B3auMoOAeMCTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarxauTHoe 10jie. MarauTHoe nojie 3eMJIM U €ro 3HadeHue JJIs KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarautHoe TIol€  DJIEKTpUYECKOro Toka. I[IpuMeHeHue
3JICKTPOMArHUTOB B TEXHUKE. [[€MICTBME MAarHUTHOIO T1OJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUraTENIb MOCTOSHHOTO TOKa. M cmosib30BaHWE AIEKTPOJBUTATENICH B
TEXHUYECKHX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3ekTpoMaruHuTHON MHAYKIMU. [IpaBusno Jlenna.
DIIEKTpOreHepaTop. Crioco0bt MOJIYYEHUS ANEKTPUYECKOU SHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa pojia 2JIEKTPUUYECKUX 3apsi0B U B3aUMOJICUCTBUEC 3aPSIKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE HIIEKTPOCKOIA.
DIIEKTpOCTaTUYECKast HHAYKIUS.
3aKOH COXpaHEHU JICKTPUUECKUX 3aPAJIOB.
[TpoBOIHUKY Y TUAJIEKTPUKHU.
MopaenvnpoBaHue CHUIOBBIX JIMHUU 3JIEKTPUUECKOTO MOJIS.
M cTOYHUKH TTOCTOSSHHOT'O TOKA.
JIeiCcTBUA 3JIEKTPUYECKOrO TOKA.
. DNEKTPUYECKUN TOK B KUJIKOCTH.
. 'a3o0BBbIM pa3psa.
. U3mepenune cuiibl TOKa aMIepMETPOM.
. I3mepenue 3J1eKTpUYeCKOro HarpsKeHUs BOJIbTMETPOM.
. PeocTtar u marasuH cOIpOTUBIICHUN.
. B3auMoaelcTBrE TOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3JIeJICHUS MMOJTHOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHrue MarHUTHBIX MOJEH MOCTOSIHHBIX MAarHUTOB.

OneiT Opcrena.

MarauTHoe 1oje Toka. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOIO TI0JI HA MMPOBOAHUK C TOKOM.

DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

UccnenoBanue siBIIEHUA 3JIEKTPOMATHUTHONM UHAYKIIHMH.

OmneiTel @apanes.

3aBUCUMOCTh HANpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHMSI.

DIIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnuie pabomot u onvimol.

1.

o v A~ W

10.
11.

12.

13.

14.

15.

16.

OnpITel O HAOMIONEHHUIO SJEKTPU3AIMK Tel WHIAYKUUEH U Tpu
CONPHUKOCHOBEHHH.

UccnenoBanrie neWCTBUSL DJIEKTPUYECKOrO TOJISI HAa NPOBOJHUKUA U
JTUAJICKTPUKH.

COopka 1 npoBepKa padboThI JIEKTPUIYECKOH 1€ TOCTOSHHOTO TOKA.
N3MepeHue u peryJinupoBaHHie CUIIbI TOKA.

N3Mepenue u peryJiupoBaHie HATTPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 Pe3UcTop, OT
COMPOTHUBJIECHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD ANEKTPUYECKOT O
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro [JWHBI, IUIONAAU MONEPEYHOrO
CEUEHMs M MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUW MpU TOCIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiia [ CWIbl TOKa MPU MNapaJIeTbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OmnpeneneHue MOIIHOCTH  DJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 JIaMIIOYKYy, OT
HanpsHKEHUS Ha HEil.

Onpenenenue KII/] narpeBaTens.

UccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOrO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB TMPU  HX
O00BEAMHEHUH U Pa3/CIICHUN.

UccnenoBanne neicTBUS 3JEKTPUUECKOIO0 TOKA HA MArHUTHYIO CTPETIKY.



17. OOBITBI, JAEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIbI  B3aUMOJECUCTBUS
KaTyIIKH C TOKOM W MarHuTa OT CHJIbl TOKa M HampaBJICHUS TOKA B
KaTYIIKE.

18. MI3ydyeHune qeCTBUS MAarHUTHOIO T10JI HA MPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaH#e B H3ydeHHUE PaOOTHI AJICKTPOABUTATEI.

20. M3mepenne KIIJI aiekTpoaBUraTesbHOM yCTaHOBKH.

21. OnbITBlL IO  HCCJIEAOBAHUIO SIBJICHUS BJCKTPOMATHUTHON WHIYKIUU:
VCCIICIOBAHNE W3MEHECHUM 3HAYEHHS W HAIPABICHUA WHIYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHS.

Mexannueckoe JaBwkeHHE. MarepuanbHass Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXaHMYECKOI0 [JBWKEHHA. PaBHOMEpHOE IPSMOJIMHEWHOE
nBrxenue. HepaBHomepHOe npsMonuHeiiHoe nBrkeHue. CpenHsas U MTHOBEHHas
CKOPOCTB Tela IPU HEPABHOMEPHOM JBHKCHHM.

VYckopenue. PaBHoyckopeHHOe TmpsiMoiiMHEHHOe naBmkeHue. (CBoOoaHOE
naaeHue. OnsIThl 'anues.

PaBHOMepHOE ABMKEHHE 0 OKpYXHOCTH. Ilepuon m yactora oOpalieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

Ilepsbiii 3ak0H HeroToHa. Bropoii 3akon HeroTona. Tperuit 3akon HproToHa.
IIpyuHLIMN CyNIEpIIO3ZUIUHU CUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOJIbXKEHUS, CUila
TPEHUS IOKOsI, APYTUE BUIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
naaeHus. JBuwxkenue ruraner BOkpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HesecomocTs U nieperpysKu.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEPAOE Teno. PaBHOBecue
TBEPOrO TENA C 3aKPEIUIEHHOM OChIO BpamieHus. MoMeHT cuibl. L{eHTp TsikecTh.

Nmnynec Tena. M3meHnenne mMmyinbca. MIMnynbe CHIbl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBHKEHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa Cui TSXKECTH, YMNPYTroCTH,
TpeHusi. CBsA3b 3HEpruu U padotsl. [loTeHInanbHas 3HEprus Teia, MOAHATOro HaJl
NOBEPXHOCTBIO 3eMJIM. [loTeHIMabHAs SHEPTUs CxKATOM Npy)kHuHbl. Knnernueckas
sHeprusa. TeopemMa 0 KMHETMYECKON dHEPIMHU. 3aKOH COXPAHEHUS MEXAHMYECKOU
JHEPIUMU.

Hemoncmpauuu.

1. HaGnrogeHne MexaHW4YeCKOro ABHUXKEHHUS Tela OTHOCUTENIBHO PAa3HBIX Tel

oTCcyY€ra.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHHE TyTe W TPAEKTOPUIl IBHKEHUS OJHOTO M TOrO € Tela
OTHOCHUTENBHO Pa3HbIX TEJl OTCUETA.

N3mepenrie CKOpoCTH M YCKOPEHUS MIPSMOJIMHEMHOTO JIBHKEHUS.
HccenenoBanue NpU3HAKOB PABHOYCKOPEHHOTO ABUKEHUS.

Habmronenue nBr>keHus Tena no OKpyKHOCTH.

Habntonenne MexaHnuecKuXx SBJICHHM, IPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBW)KCHUMU
OTHOCHUTENHHO KaOMHeTa (PU3UKH.

3aBUCUMOCTbh YCKOPEHUS TeJla OT MACChl TeJla U JIEHCTBYIOIIEN Ha HEro
CHJIBI.

Hablntonenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUM TEIl.

M3meHenune Beca Tea pu yCKOPEHHOM JIBUYKEHUU.

[Iepenaua uMmirynbca npy B3aUMOAEHUCTBUHN TEIL.

[Ipeobpa3oBanus SHEPTUH MPU B3aUMOICHCTBUHU TEJl.

CoxpaHeHre UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIECHCTBUH.

CoxpaHeHMe UMITyJIbCa IPU A0COIIOTHO YIPYTOM B3aUMOAEHCTBUH.
Habmronenue peakTHBHOTO ABHXKEHUS.

CoxpaHeHHe MEXaHUYECKOM IHEPTUU ITPU CBOOOTHOM I1aJIEHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU ABUKEHUU Tela MoJ AeHCTBUEM
IPYKUHBIL.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTpynpoBanue TpakTa i pasroHa W JAJBHEUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS IIapPUKa WA TETICHKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJIbXKEHUS Opycka WM JBUXKEHUS
HIapyKa 1Mo HaKJIOHHOM IJIOCKOCTH.

Ompenenenre yCKOpPEHHUS Tela TPH PaBHOYCKOPECHHOM JIBIDKCHHH TIO
HAKJIOHHOM TUIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH IMYTH OT BPEMEHU NPH PABHOYCKOPEHHOM
JBKEHUU 0€3 HAa4aJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TPH PABHOYCKOPEHHOM JIBIDKCHHHM 0e3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCSATCS KakK psAJ HEYETHBIX UYHCEN, TO
COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CWJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHUSI.

Onpenenenue kodpduiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenve pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JABUKEHUU TeEla
110 TOPU30HTATILHON TTOBEPXHOCTH.



10. OmpenenieHne  pabOTBHl  CHJIBI  yIPYTOCTH TPU  TMOABEME Tpy3a C
MCITIOJIb30BAaHUEM HEIMOABUKHOTO M MOABUKHOIO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUA U BOJIHbI.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHU: TIEPHO/T,
4acToTa, aMIUIATyAa. MaremaTu4ecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpanieHue
SHEPIUM MpH KOIeOATEIIbHOM JIBUKEHUU.

3aryxatonue — kosneOaHus.  BoiHyxaeHHole — KoieOanus.  Pe3onanc.
Mexanuueckue BoyiHbI. (CBoiicTBa MeXxaHW4yeckux BOJH. IIpojmonbHbie |
MONEpEYHbIE BOJHBI. J[MMHA BOJHBI M CKOPOCTh €€ pacupOCTPaHECHHS.
Mexanunyeckue BOJIHbI B TBEPIOM TEIIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkenue 3Byka. MHOpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kosjeOaHHMM TEI MO AEUCTBUEM CHJIIBI TSKECTH U CHJIBI
YIPYTOCTH.

HaGnronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOntonenue BRIHYXAE€HHBIX KOJIEOAHUI U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIN).
HaGntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHUN PE30HAHC.

Jlabopamopnuie padomol u onvimol.

1. OmpeneneHre 4YacTOThl M TMEpUoja KoJIeOaHHM MaTeMaTHYEeCKOIo

SANE A

MasiTHUKA.
2. Ompezenenne 4acTOThl U IEpHOjia KoeOaHUii MPY>KMHHOT'O MasITHHUKA.
3. HccnenoBanue 3aBHCHMOCTH TIEpUOIa KOJIEOAHMI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEepUoa KoueOaHUi NPy KUHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJa KOJeOaHUM rpy3a, MOJABEHIEHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPHUPYIOLIME 3aBUCHUMOCTh  Mepuoja  KoJjeOaHMid
NPYXUHHOTO MasiTHUKA OT MAacChl rpy3a M KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.
Pa3znesn 10. D1eKTpOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE  ToJie.  DJIEeKTpOMarHuTHele  BodHBL.  CBoiCTBa
ANEKTPOMarHuTHeIX BOJH. [llkama snexkTpomMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DOnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoICTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomut u onvimol.

1. M3ydyeHue CBONCTB AJEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOUIBLHOTO

TenedoHa.

Pa3nea 11. CBeToBBIE SIBJICHHUS.

JlyueBas  mopmens  cBera.  HMcrounumkm ~ cBera.  IIpsmonmneinHoe
pacnpoctpanenue cBera. 3atMenusa Connua u JIynsl. Otpaxenne csera. [Lnockoe
3epKaio. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesiomieHus cBera. [loaHoe BHYTpeHHEe
oTpaxkeHue cBeTa. lcronb3oBaHME TIONHOTO BHYTPEHHEro OTpaKEHUs B
ONTUYECKUX CBETOBO/IAX.

Jlunza. Xon nywyeit B numH3ze. Onruyeckas cucrtema (¢oToarmapara,
MUKpOCKONa M Tejeckona. ['J1a3 Kak onTuyeckas cucTeMa. bau3opykocTh u
JAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HeloTona. CrokeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus ceera.

Hemoncmpayuu.

[IpsAmMonuHENHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxenue cBera.

[Tonyyenue n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

Onrtuyueckuil CBETOBO/I.

Xon nydel B cCOOMparoILel TMH3E.

X0/ JIydeu B paCCEUBAIOIIEH JINH3E.

[Tonyyenue n300pakeHui ¢ TOMOIIBIO JIUH3.

[Mpunauun geiicTBust GporoanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [lony4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomol u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPa)KEHUs CBETOBOrO Jyya OT YIJIa
naJCHU.

2. M3yuenue xapakTepuCTUK U300paKEHUs MPEAMETA B TUIOCKOM 3epKalie.
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3. HccnenoBaHue 3aBUCHUMOCTH yTJIA MPEJIIOMIIEHUSI CBETOBOIO Jyda OT yIJia
MaJICHUS] Ha TPAHULE «BO3yX—CTEKIION.



4. TlomydyeHue n3o0paxeHHU ¢ MOMOIIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue HOKYCHOTO PaCCTOSIHUS U ONTHYECKON CUJIbI cOOUparoleit
JUH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEIOro CBETa B CHIEKTP.

7. OmbBITHI TIO BOCHPHATHIO IBETA MPEAMETOB MPH WX HAOIIOJACHUHM Yepe3
LBETOBBIE (PUIILTPHI.

Pa3nea 12. KBanTOBLI€E SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noranonieHre ceera aroMoM. KBaHTel. JInHeWuarsie CIEKTPHI.

PanunoaktuBHOCTh. Albda, OeTa- U ramma-usnydeHus. CTpoeHHe aTOMHOIO
anapa. HykioHHas wmopens aromHoro sapa. HM3zorombsl.  PaguoaxkTuBHBIE
npeBpanienud. [lepuon monypacrnajaa aTOMHBIX SIIEP.

SnepHple peakuuu. 3aKOHbl COXPAHEHUs 3apsAIOBOTO M MacCOBOI'O YHCEIL.
OHeprusi cBsi3M aTOMHbIX sAnep. CBA3b Macchl M 3Heprud. Peakuuu cuHTe3a U
nenenus siaep. Mcrounuku suepruu ConHia v 3BE3.

Anepnas sHepreruka. JleWcTBHUS paguOaKTUBHBIX HW3JIYYEHHM Ha IKUBBIC
OpraHU3MBI.

Hemoncmpauyuu.

1. CnexTpbl U3Ty4YEeHHS U MOTJIOMICHUS.

2. CrekTpsl pa3IMYHbIX Ia30B.

3. ConekTp Bomopoa.

4. HaOmroneHnue TpekoB B kKamepe BuibcoHa.

5. Pabora cuérunka HOHU3UPYIOLIUX U3TYyYEHUH.

6. Perucrpanus nzinyyeHus NpUpOAHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaOnrogeHue CruloOmIHbIX U IMHEHYATHIX CIEKTPOB U3JIYUYCHUS.

2. UccnepoBanue TpeKOB: M3MEPEHHE IHEPTrUU YaCTULBI MO TOPMO3HOMY

nyTH (o gororpadusm).

3. H3Mmepenue pagnoakTUBHOTO (PoOHA.

IToBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000IAIOINKA MOYJIb MTPEAHA3HAYEH AJI1 CUCTEMAaTH3alun
U 0000IIeHHs  TNPEIMETHOrO  COAEp>KaHWS U OMNbITa  JCSITEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YUYEHUU BCEro Kypca (PU3MKH, a TAKXKE JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHY MO0 (u3uke s 0O0ydarommxcs,
BBIOPABILIKX 3TOT y4E€OHBIN MPEAMET.

[Ipy n3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIESITEeNbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIeUUBACTCS JOCTHKEHUE MPEIMETHBIX U
METAnpeIMETHBIX  IJIAHUPYEMBIX  pe3ylbTaToB  00yueHus, GopMHpyeTcs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCIIEJOBaHUS



SBJICHUA TIPUPOABI M TEXHUKU, OBIAJICHUE YMCHUSIMH OOBSICHITH (PU3NUECKHE
ABJICHUS, TPUMEHSAs IOJy4YEHHBIE 3HAHWs, pemarbh 3aJa4d, B TOM YHCIIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpyuHIMIIHAIBHO AEATEIBHOCTHBIM XapakTep JaHHOIO pas3jielia peajn3yeTcs
32 Cu€T TOro, 4ro OOydYalolIuMecs BBIOJIHAIOT 3aJaHUs, B KOTOPBIX WM
IpeIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHMI pacro3HaBaTh M HAYyYHO OOBACHSTH
dbusznueckue sIBICHUS B OKPYKaIoIel MPUPOIE U MOBCEIHEBHON KU3HH,
UCTIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCJIE Ul HPOBEPKU TMIIOTE3 U MOITYYECHUS] TEOPETUUECKNUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HAaMOOJEE BaXXHBIX JIOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEDP, IPAKTUYECKOT O UCITOIB30BaHUS PA3JINYHbIX HCTOYHUKOB
JHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHMS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
JHEPIUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUAA

N3yuyenue (u3nKu HA ypOBHE OCHOBHOIO OOLIEro oOpa30BaHMs HANPABICHO

Ha JOCTHXCHHUC JIMYHOCTHBIX, MCTAIIPCAMETHLIX 1 IPEAMCECTHBIX O6p8,30BaTeJ'IBHBIX

pE3yNbTATOB.

B pesynbraTe n3ydeHus: Gu3NKH Ha YPOBHE OCHOBHOI'O 00IIIero 00pa3oBaHMs

y obydarorierocss OyayT copMUPOBAHBI CIEIYIONINE JTUIHOCTHBIE PE3YJIbTATHl B
JaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA

- MPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
du3nyecKoil HayKu;

- LIGHHOCTHOE OTHOIIIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- FOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJ€HUH OOIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM NPUMEHEHUEM JTOCTHXKEHUI
buzuKy;

- OCO3HAaHHE BAKHOCTU MOPAIBHO-3TUYECKHX IPUHLUIIOB B JEATEIBHOCTH
YUY€HOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSL:

- BOCHPHUATHE 3CTETHMYECKUX KadyecTB (PU3NUECKON HAyKU: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 IMO3HAHUS:

- OCO3HaHHE IIEHHOCTH (PU3MYECKON HAyKHM KakK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISIOIICH
KYJIbTYpBHI,

- pa3BUTHE Hay4yHOH J1I0003HATEIBHOCTH, MHTEpPECA K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

S5) ¢opmupoBaHusT  KYJBTYPbl 3A0POBb H  3MOLMOHAJIBLHOIO
OJ1aromoJryuus:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTU MpaBUI O€30IacHOro TMOBEICHUS Ha
TpaHCIOPTE, Ha J0porax, C AIEKTPUUECKUM U TEIUIOBBIM OOOPYJIOBAHHUEM B
JIOMAILIHUX YCIOBUSX;

- copMHUpPOBAaHHOCTb HaBbIKa pe(IEKCUU, NPU3HAHME CBOErO IpaBa Ha
OUIMOKY M TaKOTro K€ MpaBa y Ipyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE y4yacTH€ B pPEHICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNpbHOM  OpraHM3aluu, Tropoja, Kpasi) TEXHOJIOIMYEeCKOH U



COIMAJILHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIC U (DU3UICCKUX
3HAHUM;

e - HHTEpEC K MPaKTUUECKOMY U3Yy4eHHUI0 npodeccuit, CBSI3aHHBIX C (DU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHUCHTAlUd Ha NPUMCHEHHE (U3WYSCKMX 3HAHWM JJIsA pelIeHHs 3aaad B
00JIaCTU OKpY’)KAIOUIEeH Cpelbl, IUIAaHUPOBAHUS TOCTYNKOB W OILICHKH UX
BO3MOJKHBIX TTOCJIEACTBUMN I OKPYKAIOIIEH CPEIbI;

e - OCO3HaHME TJI00ATBLHOIO XapaKTepa JKOJOTMYECKUX IpoOJeM W MyTel HX

peuieHus;

e 8) ajanTanum K M3MEHAKUIMMCH YCJOBHAM COLMAJIBLHOM U NPHPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICMCTBUHM IPU BBINOJIHEHUH HCCICAOBAHUN U
NPOEKTOB (HM3MYECKON HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHUX,

e - TIOBBIINIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 IMPAKTUUYECKYIO
NEATENbHOCTD;

e - MOTPEOHOCTH B ()OPMHUPOBAHUY HOBBIX 3HAHUI, B TOM YHCII€ (OPMYIHPOBATH
U7IeH, TIOHSATHSA, TUTIOTE3BI O PU3HMUECKIX 00BEKTaX U SBJICHUSX;

e - OCO3HaHUE Ae(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00JIacTH
(176370978

e - ITUIAHWPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHWU HOBBIX (PU3UUECKHUX
3HAHUMH;

e - CTPEMJICHHE aHAJIM3UPOBATH W BBISBIIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OIEHKA CBOMX JCHCTBUU C Yy4€TOM BIMSHHUS Ha OKPYXAIOIIYIO Cpemy,
BO3MOXXHBIX TJIOOQTBHBIX ITOCIEICTBHI.

METAINPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTte ocBoeHHs TporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
o01ero oopazoBanus y odyyaroierocs: OyayT cpopMrupoBaHbl MeTapeaAMeTHbIE
pe3yabTaThl, BKIIOYAIOININE TT03HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIC  YHHUBEpCaJbHBIC  Y4eOHBIC  JICHCTBHS,  PETYJSITHBHBIC
YHUBEPCAJIbHBIC YU€OHBIC ICHCTBHUS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe 1elicTBUS

Bba3oBble JJornuecKkue 1eCTBUSA:
e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB
(stBIIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKALMU, OCHOBAHUSA AJIS
000011IeHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pacCMaTpPUBAEMbIX (aKTax,
JAHHBIX W HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NUECKUM SBIICHUSIM;
BBISIBIISITh TIPUUMHHO-CIICJICTBEHHBIEC CBSI3M TMPU H3YYCHUH (HU3UIECKUX
SIBIICHUI U MPOLIECCOB, JIENaTh BBHIBOJBI C UCIIOJNIb30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3NIECKUX BEITUIHH;

CaMOCTOATENILHO BBIOMPATh CIOCOO0 pelieHuss y4deOHOW (U3UIEeCKOi
3amaun (CpaBHEHHE HECKOJIBKHX BApUAHTOB pEIIEHUs, BHIOOp HamOosee
MOJXOSIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBLlIe ucciiegoBarejabcKe 1eMCTBUA:

MICIIOJIB30BAaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI NHCTPYMEHT IT03HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
(bu3MUeCKUil SKCIEPUMEHT, HEOOIBIIOE HUCCIENOBAHUE (PUIUYECKOTO
SIBJICHUS;

OLICHMBAaTh HAa TNPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMAIIUIO,
NOJIYYEHHYIO B XOZI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNTbHO (hOPMYJIHPOBATH O00OIIEHUS U BBIBOABI IO pe3ysibTaTaM
MPOBEIEHHOI0 HAOIIOACHHUS, OIbITa, UCCIIEIOBAHUS;

OPOTHO3UPOBATh BO3MOXKHOE  JalbHeWlee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, @ TAK)KE BBIABUTATh MPEANOIO0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

NPUMEHSTh Pa3IUYHbIC METO/bl, MHCTPYMEHTHI U 3alPOCHI NIPU MOUCKE U
orOope WHPOPMANMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOM
buznvecKo 3a1a4u;

aHAITM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUIOB U ()OPM IPE/ICTABIICHHS,

CaMOCTOATENILHO  BBIOWpATh ONTUMAIBHYIO (OpPMYy TPEICTABICHHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIIaeMble 3aqadll  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMH, HHOW TrpaduKoi U MX KOMOMHAIIMSMHU.

KoMMyHuMKaTHBHBIEC YHHMBEpPCaJbHbIe Y4eOHbIC ACHCTBHSA:

B Xoze OOCYXAeHHUs Y4eOHOro MaTepualia, pe3yabTaTOB J1aOOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKa3bIBaTh WJCH, HAIICJCHHBIC Ha pEIICHWE 3aJlauyd W IOJJIepKaHue
0J1aroKenaTebHOCTH OOIIEHHS

COIIOCTABJISATh CBOM CYXICHHS C CYXICHHSIMH JPYTHX YYaCTHHKOB
Juanora, OOHapyXKUBaTh Pa3InINe U CXOJICTBO MO3UIINA;



BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUChbMEHHBIX TEKCTAX;
nyOJIMYHO MPEJICTABIIATH PE3YJIbTAThl BBIOJIHEHHOTO (DPU3MUECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM |
WHANBUIYabHOW pa0OThl TMPU PEIICHUU KOHKPETHOW (U3UUECKOM
npoOJIEMBI;

NPUHUMATh eI COBMECTHOM JCATEIIBHOCTH, OPTaHU30BBIBAThH JICHCTBHSI
no e€ JIOCTIKEHMIO: PAcHpenensiTh pPOJu, OOCYXIaTh IMPOILIECCH U
pe3ynbTaThl COBMECTHOM paOO0ThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh paOOThI, IOCTUTasi KAUECTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIMpPABICHUIO W KOOPJAWHHPYS CBOU JICHCTBUS C JAPYTHMH
YJIeHaMU KOMaH/IbI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATEITHLHO CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBUSL.

PerynsiTuBHbIE YHHBepCcaJbHbIE YueOHbIe 1elCTBUSA

Camoopranm3anus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYyaIUAX, TPEOYIOIINX
JUTs petieHust (PU3NYeCKUX 3HAHUM;

OpPUEHTUPOBAThCA B  pPa3IWYHBIX [OJAXO0JAaX TMPUHATUS  PEHICHUU
(MHAMBUYyaIbHOE, MPUHITUE PEIICHUS B TPYyIIE, NPUHATHUE PEIICHUN
rpyIIoi);

CaMOCTOSITETILHO COCTaBJISITh aJITOPUTM PEIIeHUsT PU3MUECKON 3aaul UTn
IUTAaHA KCCJIEAOBAHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATH Mpe/jIaracMble BApUAHTHI PEIICHUN;
nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpO.HL, 3MOHl/IOHaJILHLIﬁ HHTCJIJICKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYaIlMu U MpeJjiarath miaH e€ N3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHHSI  (HEIOCTWMIKEHHUS) Ppe3yiIbTaTOB
NEeSTENHHOCTH, JJaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JICSITEIIBHOCTH (B TOM YHCJIE B XOJ BBITIOJHCHHS
(GU3UYECKOr0  HCCICIOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYyallMii, yCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa eI U YCIOBHSIM;

CTaBUTbH ce0s1 Ha MECTO JPYroro 4esjoBeKa B XOJ€ CIopa WIH JUCKYCCUH
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHSI U JIOTUKY JPYTOTo;
NPU3HABATH CBOE MPABO HA OMMOKY MPHU pErIeHUU (HU3UIECKUX 3a/1a4 UITU
B YTBEP)KJICHUSAX Ha HAYYHBIC TEMBI U TAKOE )K€ MPaBO APYTOro.



NPEJMETHBIE PE3YJIBTATBI

K xon1y oOydenus B 7 KJacce rmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIINXCS YMEHUM:

UCIIONIb30BaTh  TMOHATUA: (PU3MYECKHME U  XUMHYECKUE  SBJICHUA,
HaOII0JICHUE, AKCIEPUMEHT, MOJEIb, TUIOTE3a, CAUHHUILI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BeulecTBa (TBEpIOE,
KHUJKOE, Ta3z000pa3HOE), MEXaHWYEeCKOoe JBUXKEHUE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, TMPSAMOJIMHENHOE), TPACKTOpUs, PaBHOJACHUCTBYIOIIAs
cuna,  aedopmanus  (ympyras, rIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE JBIKEHHUE YaCTHUIl BEUIECTBA,
paBHOMEpPHOE  JABIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPLHS,
B3aMMOJICICTBUE TEJI, PABHOBECHE TBEPJBIX TENI C 3aKPEIUIEHHOW OCBHIO
BpalleHus, IMepenaya JaBieHHUs TBEPABIMU TelaMH, >KUIKOCTSIMH U
razamy, arMoc(pepHOe JaBl€HUEe, IUIaBaHUE Tel, [peBpalleHus
MEXaHUYECKON AHEpPruu) MO ONHCAHUIO UX XApPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3HUECKOE SIBIICHHC,
pacno3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MYECKUX SBICHUNH B
OKpYXalollleM MHpe, B TOM uHclie (U3NYECKUE SBICHUS B TPHUPOJE:
NpUMEPHI JIBUKEHUS C PA3IUYHBIMU CKOPOCTSMH B >KMBOM U HEXKUBOU
NpUpoJie, NCUCTBUE CWIbl TPEHHUS B MPUPOJIEC U TEXHUKE, BIMSHUE
aTMOoCc(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlYaru B
TEJe YeIOBeKa, MPU 3TOM MEPEBOUTh MPAKTUUYECKYIO 3a]ja4y B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUECKHUX SBIICHUM;
OMUCHIBATh U3YYEHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBIICHUS, UCTIONIb3YS
dbu3uyeckre BeNUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJla YNPYTrOCTH, CHUJIAa TSXKECTHU, BEC
Tejla, Ccuila TPEHUs, JAaBlieHWEe (TBEPAOTrO Tena, >KUAKOCTH, Tasza),
BBITAJIKMBAIOIIAS] CUJIAa, MEXaHW4Yeckas padoTa, MOIIHOCTh, IJIEYO CHIIbI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETUYECKasi U TOTCHIMAJIbHASI SHEPrus), MpPU OMHCAHUM MPaBUIBHO
TpaKkTOBaTh  (PU3UYECKHH  CMBICI  HMCIHOJIB3YyEeMbIX  BEIUYUH, UX
0003HaueHUS W ENUHHIBI (U3HYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JJAHHYIO (PU3UUECKYIO0 BEIUYUHY C JIPYTUMHU BEIUYUMHAMU,
CTPOUTH TpaPUKU U3YUEHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEIUUNH;
XapaKTepu30BaTh CBOWCTBA Tel, (DU3MYECKHE SIBJICHUS M TPOIIECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHUsI CUJl (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIO paBHOBeCHs pbryara (OJoka),



«30JI0TO€ TPABWJIO» MEXAHHMKH, 3aKOH COXPaHEHUS MEXaHUYECKOU
JHEPruu, MNpU H3TOM JaBaTh CIOBECHYIO (OPMYIUMPOBKY 3aKOHa U
3aMMChIBATh €r0 MATEMATUUYECKOE BhIPAXKEHUE;

OOBACHATH (PU3MUECKUE SIBICHUSI, IPOLIECCH] U CBOMCTBA TE€N, B TOM YHCIIE
U B KOHTEKCT€ CHUTyalluli MpPAaKTUKOOPUEHTHUPOBAHHOI'O XapakTepa:
BBISIBJISITh NIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE M3 -2
JIOTUYECKHUX IIaroB ¢ ONopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PUIMUYECKHUX
SIBIICHUM, (PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7ayd B 1-2 JeicTBUs, HCNONb3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAIONINE (DU3NUECKHME BEIMYUHBI: HAa OCHOBE aHalu3a
YCIIOBHS 3a/1a4y 3alMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIUYMHBI B (OPMYJIBI M TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIsl PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUUHOCTD
MOJTY9eHHOU (DU3UYIECKOMN BETHMYNHEI;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh MpU MOMOIIU
(bu3MYEeCKNX METO0B, B OIMCAHUU UCCIIEIOBAHUS BBIIETSATH MPOBEPSIEMOE
NpEeArnonoxkeHue  (TMIOTE3y),  pas3jinyaTb U UHTEPIPETUPOBATh
NOJYYEHHBI pe3yNbTaT, HAXOAUTh OIIMOKHM B XOJIE€ OIBITA, JeNaTh
BBIBOJIBI IO €T'0 pE3yJIbTaTaM;

NPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUUA WM
buznueckux CBOMCTB TE: dbopMyIpoBaTh MIPOBEPSIEMbIEC
NPEANONI0KEHUS, COOMPATh YCTAHOBKY U3 MIPENI0KEHHOIO 000PYyI0BAHMS,
3aMMChIBATh XOJ1 ONbITAa U (DOPMYIHUPOBATH BHIBOJIBI;

BBINIOJIHATh TPSIMbIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
0o0béMa, CHUJIBI M TEMIlepaTypbl C HCIIOJIb30BAHUEM AaHAJIOTOBBIX U
UPPOBBIX MPHOOPOB, 3aAMUCHIBATH IOKA3aHUA MPHUOOPOB C Yy4ETOM
3aJIaHHOM aOCOMIOTHOM MOrPEIIHOCTH U3MEPEHNUI;

IIPOBOJUTH UCCIEA0BAaHUE 3aBUCUMOCTH OJHOU (PU3UYECKOU BEIMUYUHBI OT
JIPYrol C HCIOJB30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JIBMXKYLIEroCs Tejla OT BPEMEHU JBHKEHHUS TeEla, CHIIbI
TPEHUS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbl TPEHUS OT IJIOLIAAN COMPUKOCHOBEHHUS TEN, CHIIbI
YOPYrOoCTU OT YHJIMHEHHS MPY>KUHBI, BHITAIKUBAIOIIEH CHUIIBI OT 00BhEMaA
NOrpY>KEHHOM YaCTH TeJa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Te€Ja, OT IIYOMHBI, HA KOTOPYIO NOTPY>KEHO TENO, YCIOBUI
IUTaBaHUsl TEJ, YCIOBUM paBHOBECHUs pbluara U OJOKOB), Y4acCTBOBaTh B
IUIAHUPOBAHUMU  Y4eOHOro HCCIIEIOBAaHUSA, COOUpPATh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHHUs, CIenys NPEII0oKeHHOMY IIaHy, (DUKCUPOBAThH
pe3yabTaThl TMONYYEHHOH 3aBUCHUMOCTH (M3UYECKUX BEIHYMH B BUJC



NpEIOKEHHBIX Ta0nuil U TpaduKoOB, AeNaTh BBIBOABI MO pe3yibTaTaMm
UCCIICJIOBAHHS,

NPOBOANTh KOCBEHHBbIC H3MEpeHHs] (PU3MUECKHX BENIWYUH (TUIOTHOCTH
BEIIECTBA KUAKOCTU UM TBEPAOrO TeEla, CUIA TPEHHSI CKOJIbXEHMS,
JaBJI€HWE  BO3/yXa, BbITAJIKUBAIOUIas CWia, JEHCTByOIas Ha
NOTPYXEHHOE B JKHIKOCTh Te€NO0, KOA((UIMEHT MOJNIE3HOro JEeHCTBUS
NOPOCTBIX MEXaHU3MOB), CIEAysl NPEIIOKEHHOW WHCTPYKIUU: TIpH
BBIMIOJIHEHUH HW3MEPEHU coOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY H
BBIUMCIISITh 3HAUEHNUE UICKOMOW BEIUYMHBI,

coOJII01aTh MpaBUjIa TEXHUKK 0€30MacHOCTH P padoTe ¢ 1adopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh NPUHIUIBI JAEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChl, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIHUECS COCYAbl, OapoMmerp,
pblYar, NOJBMKHBIN U HETIOABM)KHBIHN OJIOK, HAKJIOHHAS MJI0CKOCTH;
XapaKTepu30BaTh MPHUHIMIBI  JCWCTBUA U3YYCHHBIX TPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM 4YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOAOIIPOBOJA, THJIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), HUCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAaXOAUTh  HHPOPMALMIO O  IpHUMEpax)
NPaKTHYECKOTO HUCIOIb30BaHUsl (DU3MUECKUX 3HAHUN B IOBCEIHEBHOU
KHU3HU 111 obecriedeHusi 0€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3[0pOBbS U COOJIOIECHUSA
HOPM 3KOJIOTUYECKOTO MTOBEACHUSI B OKPY’KaIOLIEH Cpee;

OCYIIECTBIISATH OTOOp MCTOYHUKOB wHH(popmaruu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUH M NOYyTEM CpPAaBHEHUS PpAa3JIMYHBIX HCTOYHUKOB BBIJEIATH
UHPOpMAIMIO, KOTOpas SBISETCS NPOTUBOPEUMBOM WIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIOJIh30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUi HAYyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOro COAEpXkaHMs, CIPaBOYHBIE MaTepHAalIbI,
pecypcbl cetu VIHTepHeT, BaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(POPMAITUY U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUChbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMalnu (pU3NUECKOro COAEpkKaHUs, B TOM
yuciae myOJaMYHO JAeNaTh KpaTKHe COOOILIEHUs O pe3yibTaTax INPOEKTOB
WIA Y4eOHBIX MCCIENOBAaHUM, NpPU OSTOM TIPaMOTHO HCIOJB30BAThH



U3YUYCHHBI TIOHATUUHBIM ammapaT Kypca (U3MKH, COIMNPOBOXKIATH
BBICTYIUIEHUE NTPE3ECHTALUEH;

IOpU BBIMOTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUMN pacrpenensiTh
00513aHHOCTH B TpYIIIE€ B COOTBETCTBUU C IOCTABICHHBIMH 3aJadaMH,
CICIUTh 34 BBINOJHEHHEM IIJIAHA JCUCTBHUM, aJEKBaTHO OLICHMBATH
COOCTBEHHbI  BKJIaJ B  JEATENbHOCTh  TIpYyNNbl, BBICTPAUBAThH
KOMMYHHMKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIty oOyuenus B 8 kJacce rnmpeaMeTHbIe pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIINXCS YMEHUMH:

UCIIO0JIB30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(dHbIe TeNa, HACHIIICHHBIA M HEHACHIIICHHBIM TMap, BIAXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS SHEpPrus, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsi/l, JIEKTPUUECKOE T0JI€, TPOBOJHUKHU
U JUDJICKTPUKH, TTOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MAarHUTHOE TOJIE;
pasznuyaTh siBIeHMs (TEIUIOBOE pacIMpeHHe U CHKaTHe, Teruiolepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIIUS, IUIABJICHUE, KpUCTauiu3anus (OTBEpIEBAHUE), KUIICHUE,
Teronepeaadya (TErUI0NPOBOAHOCT, KOHBEKIIUS, U3JIy4YEHHe),
AJICKTPHU3AIUS TeJ, B3aUMOJICHCTBUE 3apsIOB, JACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJACHCTBHE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsE UHIYKIWA)
M0 ONUCAHWID MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MUECKUX  SIBICHUU B
OKPYXAIOIeM MHpE, B TOM 4YHCIe (DU3NYECKUE SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KANWUISPHbIC SBICHUS B MPUPOJE,
KpUCTAJJIBI B mpupone, usinydeHne CoiHLA, 3aMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUECKUE
SBIICHUA B atMmocdepe, dIEKTPUIECTBO KUBBIX OPTaHWU3MOB, MarHUTHOE
nosie 3emiid, Japeid MoaCOoB, PO MAarHUTHOT'O TOJS JJIsS KU3HU Ha
3emuie, MONSIPHOE CUSTHUE, TIPU ITOM MEPEBOANTH NMPAKTUYECKYIO 3a7a4yy B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBa (TpU3HAKH) (DU3MUECKUX
SIBIICHUI;

OMUCHIBATh U3YYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONIb3YS
busnueckue BEIUMUYMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsi, KOJIUYECTBO
TEIJIOThI, yJENbHas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTA
TUTABJICHUS], yJelbHAsl TEIJIoTa NapooOpa3oBaHMs, yledbHAas TEIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TMOJEe3HOrO JEWUCTBUSI TEIJIOBOM



MAaIlIMHbI, OTHOCUTENIbHAS BIIAXKHOCTh BO3JYyXa, JJIEKTPUYECKHMN 3aps,
CHJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHBIIECHUE IPOBOJHHUKA,
yIeIbHOE  CONpPOTUBJIEHUE  BEIleCTBa, pabora U MOILIHOCTh
JIEKTPUYECKOTO0  TOKAa), TNpHU  ONHCAHUH TPABUIBHO  TPAKTOBATh
(bu3NUecKuil CMBICII MCIOIb3yeMbIX BETUYMH, 0003HAUCHUS U EIUHUIIBI
GU3NYECKUX BEIUYUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMHU BEIIMYUHAMH, CTPOUTH TI'paduKku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHUS MOJEKYJISIPHO-KUHETUYECKOH TEOpUU
CTPOCHUS BEIIECTBA, MPUHIIUI CYNEPHO3UIIMM TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaaa, 3akoH Oma JJisl yyacTKa LIeTH, 3aKOH
JIxoyns—Jlenna, 3akOH COXpAaHEHHMs DHEPruM, IpPH STOM JaBaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alKCHhIBATh €0 MaTEMaTHYECKOE
BBIPAKCHUE;

OOBSACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEJd, B TOM YHCIE U B
KOHTEKCTE CUTYallMi NMPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISABIISTH
NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYECKHUX
iaroB ¢ omnopoi Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUM,
(bu3MYeCcKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€rHble 3aJauyd B 2-3 JEHCTBHS, HWCIOJIb3Ys 3aKOHBI H
dbopMybl, CBs3BIBarONIME (DU3UYECKUE BEIMYMHBI: HAa OCHOBE aHAN3a
YCIOBHS 3aJlaud 3allMChIBATh KPATKOE YCIIOBHE, BBISBISITh HEIOCTATOK
JMAHHBIX JUIs  pelleHus 3aJaud, BbHIOUpATh 3aKOHBI U  (QOPMYIIbI,
HeoOXonuMble JUisi €€ pelieHus, MPOBOAUTH Pacué€Thl W CpPAaBHUBATh
MOJTYYEHHOE 3HaUYCHHUE (PHU3NIECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMHU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXHO PEHIUTh MPU MOMOIIHU
bu3MUecKMX METOAOB, HCIONb3YS OMHCAHUE HCCIEIOBAaHUS, BBIACIATDH
IIPOBEPSIEMOE  IPEANOJIOKEHUE, OLEHUBATh IMPAaBUIBHOCTH IIOPSJIKA
IIPOBEICHUS UCCIIEA0BAHUS, N€IATh BHIBOJBI;

NPOBOAUTH OMBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUM WU
(bu3MUecKnX CBOMCTB Tell (KanWUISIpHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIeparypbl, CKOPOCTH TPollecca OCTHIBAHUS U
HarpeBaHUsl MPU H3IYUYECHHH OT IBETa H3JIydarolle (MOorjaomaroumei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMMEPATYpPhl KUIAKOCTH U
omaan €€ IOBEPXHOCTH, OJJEKTpHU3alus Tel W B3aUMOJEHCTBUE
DIEKTPUYECKUX  3aps0B, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJn3alMsl MArHUTHBIX II0JIEM TMIOCTOSAHHBIX MArHUTOB, JEUCTBUS
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHUTA,



CBOMCTBA DJEKTPOJABUTATENS IOCTOSHHOTO TOKa): (OpMyIUpOBATH
IpoBepsieMble MPEATNONIOKEHHSI, COOMPATh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH XOJI OMBITA U (POPMYITHPOBATH BHIBOABL;
BBIMOJIHATh ~ MpsIMBIE ~ W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXKHOCTH BO3[yXa, CHUJIbl TOKa, HAIpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB M JATUYMKOB (DM3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHON MOTPEIIHOCTH;
IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3UYECKOM BEIHUMHBI OT
JIpYrol C HCHOJb30BAaHUEM TPSMBIX HU3MEpPEHUN  (3aBUCUMOCTH
COTIPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IOMEPEYHOr0
CEUCHHS U YACIHHOTO COMPOTHUBIICHHUS BEIIECTBA MPOBOAHMUKA, CHIIBI TOKA,
UAYIIETO 4epe3 NPOBOJHUK, OT HampsyKEeHUsT Ha TMPOBOJHUKE,
UCCIIEJIOBAHUE TIOCJIEOBATEIbHOTO U  MapalieIbHOTO  COEAMHEHHH
NPOBOJHMKOB): TUIAHUPOBATh HCCIIEIOBAHUE, COOMpPATh YCTAHOBKY U
BBITIONHITh W3MEPEHUs, CIeAysl MPENIOoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHUAE TaOIMUIl W TpaguKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBaHMS;

IPOBOAUTHh KOCBEHHBIE HU3MEpPEHHS (PU3UUYECKUX BEIMUYUH (yAelbHas
TEINIOEMKOCTh  BEIIECTBAa, COINPOTHUBIEHHE TMPOBOJAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUUECKOI0 TOKA): IUIAHMPOBAaThb H3MEPEHMs, COOUpATH
HKCHEPUMEHTAIbHYIO YCTAHOBKY, CJENysl MPEAIOKEHHON MHCTPYKLUUH, U
BBIUMCIISITh 3HAUEHUE BEIIUYUHBI;

coOJII01aTh MpaBUjIa TEXHUKK 0€30MacCHOCTH MU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHLMIBI  JIEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMHTPOMETp, MapoBas TypOWHA, amMIepMeTp,
BOJIETMETP, CUETUYMK HIJIEKTPUUYECKOW DHEPIUH, DJIEKTPOOCBETUTEIbHBIE
npuOOpHkl, HarpeBaTENbHbIE AIEKTPONPUOOPHI (IPUMEPDI), ITEKTPUUECKUE
NPEIOXPAHUTENH, SJICKTPOMArHUT, HIEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCTIOJNB3Ysl 3HAHHUA O CBOMCTBaX (DM3MUYECKUX SIBICHUM M HEOOXOIUMBIC
buznueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M HU3MEPUTEIbHBIE
npubopel MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CTOpaHHUsA, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATb CXEMbI JJIEKTPUUYECKUX
Leneil ¢ mocaen0BaTeIbHbIM U MapajlIeIbHBIM COEUHEHUEM 3JIEMEHTOB,
paznuyasl ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX Leneil;



OPUBOAUTH  MpPUMEPHl  (HAXOAUTh HHPOpPMAIMIO O  MpUMEpPAX)
NPAKTUYECKOTO HCIONb30BaHUS (PU3MUECKUX 3HAHUN B TOBCEIHEBHOMN
XKU3HU JJIs1 oOecriedeHust 0€30MacHOCTU MpU OOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHsS 370POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 MIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYUIECTBJIATh IMOUCK HHPOpMalMK (U3UUECKOTO COAEpkKaHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIMXCA 3HAHUM U MYTEM CpPaBHEHMS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACNSATH  HMH(POPMAIIMIO, KOTOpas
SIBJISI€TCS] MPOTUBOPEUYUBON MIIM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BAaTh MPHU BHINOJHEHUH YYEOHBIX 33JaHU HAyYHO-TOMYJISIPHYIO
JIUTEpaTypy (PU3NYECKOro COJAEp)KAaHMs, CHOPABOYHBIE MaTepHalbl,
pecypcebl cetn HTEepHET, BlIaJeTh MPUEMaMHU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBanus HH(POPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
0000mass wHpOpMalMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepKaHUsl, B TOM 4YHcCIe NyOJUYHO TMPEACTaBIATh PE3YJbTaThl
IIPOEKTHOW WJIM HCCIENOBATEIBCKON JIEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh W3YYEHHBIM TOHATHUHHBIA ammapaT Kypca (usukw,
CONPOBOKJIAaTh BBICTYIUIEHUE NIPE3CHTAIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (DU3UUECKUX
IPOLIECCOB PACHPEENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
NOCTABJICHHBIMHU 3a/1a4aMH, CJIEIUTH 3a BBIIOJHEHUEM IUIaHA JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OLIEHHBaTh COOCTBEHHBIH BKJIaJ B
NeSITENbHOCTD TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICICTBUE,
MPOSBIISISI TOTOBHOCTD pa3peniaTh KOHGIUKTHI.

K xoH1y 00yueHus B 9 KJiacce mpeaMETHbIE PE3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

UCIOJIb30BaTh IOHATHA: CHCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHHUS, Aedopmanus
(ympyrasi, IacTH4ecKasi), TPEHHE, LEHTPOCTPEMHTEIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPLOE TEIO,
LEHTP TSDKECTU TBEPJOro Tella, paBHOBECHE, MEXaHUUECKUE KOoleOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTpa3ByK, 3JEKTPOMarHUTHHIE BOJIHBI,
IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U 1aJIbHO30PKOCTh,
CHEKTPBI UCITyCKaHUs U TMOTJIOLIEHUs, anbda, OeTa- U raMMa-u3IydeHHs,
U30TOMbI, SIJIEpHAS DHEPTeTUKA;

pa3nuuath SBJICHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHOE
JBUKEHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
naJieHUe Tell, PABHOMEPHOE JIBH)KEHHE 110 OKPYKHOCTH, B3aUMOJIEHCTBUE



TEeJ, PEaKTUBHOE IBIDKEHUE, KOJeOATEIhbHOE NIBIDKCHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOAHUsA), PE30HAHC, BOJHOBOE ABMKEHUE, OTPaKEHUE
3ByKa, MPSIMOJUHEHHOE pacrpoCTpaHEHHEe, OTPaXKEHUE U MPeTOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pas3lioKeHHe OesIoro cBeTa B
CIIEKTP M CIOXEHUE CIEKTPAIbHBIX LIBETOB, JHCIEPCHUSl CBETAa,
€CTECTBEHHAs PaJuOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEMUATOro CHEKTpa
U3JIYYEHUS) 110 OMMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3MUECKUX  SIBICHUU B
OKpYy’KaroleM Mupe (B TOM uwuciie (PU3UUECKUE SIBJICHUS B MPHUPOJIE:
MPWINBKI U OTJUBBI, JIBMKeHUE TUIaHeT COJTHEUHON CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKHUBBIX OpPraHU3MOB, BOCHPUITHE 3BYKOB IKHBOTHBIMH,
3EeMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa Tel,
ONTHYECKHE SIBJICHUS B MPUPOJE, OMOIOTHYECKOE NEWCTBHE BUINMOTO,
yIbTPApUONIETOBOTO U PEHTTEHOBCKOIO M3JIy4YEHHUH, €CTECTBEHHBIM
paavuoaKTUBHBIN (DOH, KOCMUYECKHE JIy4d, PaIuOaKTHUBHOE HW3JIYYCHUE
NPUPOJIHBIX MHWHEPAIOB, JIEWCTBUE PAAHOAKTUBHBIX U3JIYYECHUNH Ha
OpraHHW3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBIICHU;

OTKCHIBATh M3YyUCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SIBJICHUS, UCTIONb3YsI
dbusznuecknue BETWYUHBI (CPEIHSSI W MIHOBEHHAs CKOPOCTh Tella TpH
HEPAaBHOMEPHOM JIBW)KCHHH, YCKOPEHHE, TepeMEIleHHE, IMyTh, YrioBas
CKOpPOCTb, CHJIa TpPEHHMS, CHJIa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHIIbI,
MeXaHu4eckass padoTa W MOIIHOCTh, MOTCHIMANIbHAS JHEPrus TeJa,
MOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAS YHEPTUS CHKATOU
NPY>KUHBI, KUHETUYECKas DSHEpPrus, IIOJIHAs MEXaHUYeCKas SHEprus,
MEepPHOJ] M YacToTa KojieOaHWH, NJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETAa, MOKa3aTeIb MPEIOMJICHUS CPEAbl), IPU OMUCAHUU
NpaBUJIBHO TPAKTOBATh (PU3UYECKHN CMBICI HCMOJIB3YyEMbIX BEIWYUH,
0003HAaYEHUs W €IUHMIBI (U3HYECKUX BEIWYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMH BEIUYMHAMM,
CTPOUTH TPAPHUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHNH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIONIb3Yys 3aKOH COXPAaHEHUs JHEPrUU, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUII CYNEPNO3ULNNA CWJI, HPUHUMUII OTHOCUTENbHOCTH [ 'anmumes,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHbI OTPAKECHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MAaCCOBOTO YKCEI



OpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA ¥ 3aIMCHIBATh €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3MYECKHE TPOIECCHl W CBOMCTBA Tel, B TOM YHCIe U B
KOHTEKCTE CUTYyallui MPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISIBIIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOrMYECKHUX
[IaroB ¢ ONOpoWd Ha 2-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUM,
($u3MYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbie 3amaud  (omMparomuyecs Ha cucremy u3  2-3
YpaBHEHHUI), UCIIONIb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (DU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpaTKOE
yCIIOBHUE, BBISBISATH HEIOCTAIONINE WIM W30BITOYHBIE aHHBIC, BHIOWPAThH
3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHUS, TPOBOJUTH PacuEThl U
OLICHUMBATh PEAJUCTUYHOCTh IOJYYEHHOTO 3HA4YeHUA (PU3NUECKOU
BEJTUYHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUINTh TMPU TTOMOIIH
bu3MUecKuX METOAOB, HCIONb3YS OMHCAHUE HCCIEIOBAaHUS, BBIACIATDH
OpoBEpsieMOe  MPEANOI0KEHUE, OLICHUBATh MPABWIBHOCTh IOPSJIKA
OPOBEACHUS  HCCIEAOBaHUSA, JeNaTh BBIBOJAbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICEHUH U OTIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUUA WM
¢u3nyeckux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HHEPrUuM, 3aBUCHUMOCTh MEpHOAa KoJeOaHWW MPYKUHHOTO
MasiTHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/IBI MAJIBIX KOJICOAHMM, MPSIMOIMHEHHOE pacpOCTPAHEHUE CBETA,
pasniokeHre Oenoro cCBeTa B CIEKTP, U3yYEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)KeHHs NpeaMeTa B coOuparomien
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0opyJoBaHusl, ONHCHIBATH  XOJ  ONbITa W  €ro  pe3yJbTarhl,
(dopMynupOBaTH BHIBOJIBI,

IPOBOAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE U3MepsieMoi BeldMYMHbl ((DOKYCHOE paccTOsTHUE
cobuparomieli JIMH3bI), OOOCHOBBIBATH BHIOOp cmocoba HU3MEpeHUs
(M3MepHUTEITbHOr0 prbopa);

NPOBOANUTH HCCIENOBAHWE 3aBUCHUMOCTEH (DM3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHUH (3aBUCHMMOCTb MYyTH OT BpPEMEHH
Ipy PaBHOYCKOPEHHOM [BIDKEHHHU O€3 HayalbHOM CKOPOCTH, Mepuoia
KoJIEOaHUII MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJla MaJeHus U yIjla MpeloMIICHUs OT yria



NaJieHus1): IJIAaHUPOBATh HCCIENOBaHHE, CAMOCTOATEIBHO COOMpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOMY4YEHHOM 3aBHCHUMOCTH
bU3MYECKUX BEIWYUH B BHUAE TAaONMUIl U rpadUKOB, JI€JaTh BHIBOJBI IO
pe3yJsibTaTaM HCCIeI0BaHus;

IPOBOJUTHh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TMpH PaBHOYCKOPEHHOM JBHKEHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUUIUEHT
TPEHUs CKOJBXKEHHS, MEXaHHuecKas paboTa M MOLIHOCTh, YacToTa |
nepuosa  KosneOaHuM MAaTeMaTH4ecKoro MW MPYKUHHOTO MAasTHHUKOB,
ONTUYECKasl Cuja coOuparole JUH3bI, pPaJuOaKTUBHBIA  (DOH):
IUTAaHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITNOJHITh U3MEPEHMS], CIIEAYs NPEIOKEHHON MHCTPYKLMH, BBIYUCIATH
3HaYCHHUE BEJIMYMHBI U aHAJTU3UPOBATH MOJIYUECHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPEIHOCTU U3MEPEHHU;

coOJII01aTh MpaBUjIa TEXHUKK 0€30MacCHOCTH MU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3nuyuaTh OCHOBHBIE NPU3HAKKM HM3YYEHHBIX (PU3NYECKUX MOJIETEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETApHas MOJENb aToMa, HYKJIOHHas
MOJIENIb AaTOMHOTIO SpPa;

XapaKkTepu30BaTh MPUHIMUMBI JEWCTBUS U3YYEHHBIX NPUOOPOB WU
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHUIOMETp, JATYMKH TIOJNOKEHUsS, PACCTOSHUS M YCKOPEHHs, paKeTa,
IXOJIOT, OYKH, IEepHUCKoll, (¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, KaMmepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUM U  HEoOXonumble (uU3HUEcKHe
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHUUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKHUX MPOLECCOB
OpU pEUICHUH Yy4eOHO-MPAaKTHUYECKUX 3a/ay, ONTUYECKHUE CXEMBbl MJif
NOCTPOEHUS U300PAKEHUI B IIJIOCKOM 3€pKajie U COOMparouiei JIMH3E;
OPUBOAUTH  HpUMEpPHl  (HAXOAMTH  HMHPOpPMALMIO O  IIPUMEpax)
NPAaKTHYECKOTO HUCIOJb30BaHUs (DU3MUECKUX 3HAHUNW B IOBCEAHEBHOU
KHU3HU 111 oOecriedeHusi 0€30MacHOCTH MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAHEHUS 3[0POBbS W COONIOACHUA
HOPM DKOJIOTHYECKOTO MTOBEACHHS B OKPY KaIOIIEH Cperie;

OCYIIECTBJIATh MOUCK HWHGoOpManuu (U3UUECKOTO COJIEpkKaHUS B
HuTepHeTe, caMoCTOATENbHO (GOPMYIUPYS MMOMCKOBBIN 3allpoc, HAXOIUTh



IyTH ONpeAeNeHUs] JOCTOBEPHOCTH MONYYEHHON MH(OpMAaIli Ha OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJHUATEbHBIX NCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHIMIOJIHEHUH YYEOHBIX 33JaHUM HAyYHO-TOMYJISIPHYIO
JauTepaTtypy (puU3MUecKoro coaepkKaHMs, CIPaBOYHBIE MaTepHalIbl,
pecypesl cetu MIHTEpHET, Bnaaers NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
UHpOpMAIMU U3 HECKOJIbKHUX HCTOYHUKOB (DU3MUECKOrO COAEPIKAHMS,
nyOJIMYHO TPECTABISTh PE3YNbTAaThl IPOEKTHOM WIIM HCCIIEI0BATENbCKON
NEATENIbHOCTH, TPU O3TOM TIPAaMOTHO  HCHIOJIB30BAaThb  M3yYCHHBIN
NOHATUIHBIM anmapaT H3ydaeMoro pasjena (U3UKA U CONPOBOXKAATh
BBICTYIUICHHE Ipe3eHTaluel c y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Kontpoabubie | IlpakTuueckmne
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pa3neua 1. ®u3nka u e€ posib B NO3HAHUH OKPY/KAIOLIEr0 MU pPA
butmmoreka [JOK
1.1 ) - 2
H3HKE - Hayka o PHpOAe https://m.edsoo.ru/7f416194
b K
1.2 du3nyecKkue BeININHBI 2 1 nommorexa [0
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUYHBIA METO/, TTO3HAHMS 2 1 bubmmorera [IOK
) v A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paspea 2. [lepBoHayajibHbIE CBEJCHHS 0 CTPOEHMH BelleCTBA
bubnunorexa LIOK
2.1 C 1
TPOCHHC BettecTsa https://m.edsoo.ru/7f416194
’ JIBmkeHHe U B3aUMOJICHCTBHE YaCTHI] ) 1 bubnunorexa LIOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 Ar 2
PETATHHIC COCTOARMA Betiectsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBHE Tel
bubnunorexa LIOK
3.1 M 3
CXQMIHCCROC ABIDKCHHC https://m.edsoo.ru/7f416194
3.2 HNuepuums, macca, IIIOTHOCTh 4 1 bubnuotexa [JOK




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

butmmoreka [IOK

) .B 14 2
33 Cuna. Bupst o https://m.eds0o.ru/7f416194
Hroro no pasgeny 21
Pa3znen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEIl U ra3oB
41 JNasnenue. [lepenada nqaBneHus: TBEPABIMH 3 bubmuoreka [IOK
' TeIaMU, ) KUIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.2 Jlapienne KAKOCTH > https://m.edsoo.ru/7f416194
butmmoreka [IOK
4.3 ATmochepHoe naBerme 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bu6muoreka [IOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHeprus
bu6nunorexa LIOK
>1 Pabora u momEoCTS 3 ! https://m.edsoo.ru/7f416194
butmmoreka [IOK
32 Tpoctsie mexanu3mb! > I https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaiieckas sHEpria 4 ! https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/iesioB U TeM uudgposbie
Ne n/m P Kourpoabubie | IlpakTHyeckue (mupp )
NPorpamMMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
Pasnen 1. TenoBble siBi1eHust
1.1 Ctpoenue u cBOICTBa BELIECTBA 7 buommorexa HOK
’ B m https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
1.2 T 21 1 5
CTJIOBRIC POUCCCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nea 2. JiieKTpu4ecKkne 1 MATHUTHBIC SIBJICHUS
)1 DneKTpuYeCcKue 3apsabl. 3apsHKSHHBIE Tea 7 | bubnmoreka [JOK
' U UX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
2.2 I1 i i 20 2 7
OCTOSIHHBIN AJIEKTPUUECKUHN TOK hitps:/m.cdsoo.ru/7f4 18] ce
bu6nuorexa [IOK
2.3 M 6 1 1.5
ATHHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
2.4 C) 4
JICKTPOMATHHITHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Kourpoabubie | IlpakTHyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexanuyeckue siBJeHUsS
L1 MexaHn4ecKoe IBHKEHHE U CTIOCOOBI €0 10 1 bubmuorexa [IOK
' OIMCAaHUs https://m.edsoo.ru/7f41a4a6
bu6nmmorexa [IOK
1.2 B3aunmoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmnorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
HBI COXpaHCeHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexanuveckue Kojge0aHusi M BOJTHBI
bubmuorexa [IOK
2.1 MexaHnndeckue Kojeda 7 3
XamHeci IO https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 MexaHndecKue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nea 3. DiieKTpOMArHUTHOE M0J1€ U DJIeKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHECHHS CBETA 6 2 bubmuorexa [IOK




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

bu6nmmorexa [IOK
4.2
JIun3bl 1 onTUyeckue mpuOOpPbI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nuorexa LIOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1 ada6
Hroro no paszueny 15
Paznen 5. KBanToBble siBJICHUS
bu6nuorexa LIOK
5.1 Hcnyckanue v MOrioueHne CBeTa aToMoM 4 1 hitps:/m.cdsoo.ru/74 1 ada6
bu6nmmorexa [IOK
32 (-TpoCHHE aTOMHOTO 1P 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
. A 1
5.3 JIEPHBIE PEAKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 17
Pa3nea 6. [loBTopuTe1bHO-0000111a101IMIiI MOYJIb
6.1 [ToBTOpenue n 0600IIeHNE COEePIKAHUS 9 ’ bub6mmorexa [IOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHsbie
padoThbI

IIpakTH4eckue
padoTsI

Jara
HU3y4YeHus

JIeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

®usuka — HayKa O PUPOLE.
SBnenus npupoabl. Puzndyeckue
SBJICHUS

MexaHn4decKue, TeII0OBbIE,
AIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIUYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenue
TEMIEPATYPhI IPU TTOMOIIN
KUJKOCTHOTO TEPMOMETpA U TaTUUKa
TeMneparypol"

Kaxk ¢usuka u qpyrue ecTecTBEHHbBIE
HAyK{ U3Y4aroT MPUPOTY.
EcrecTBeHHOHAYUYHBIN METOT
no3HaHus. Onucanue GU3NYECKuX
SIBJICHUM C TTOMOIIBIO MOoJIesei

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bl: 1aJbHOCTh MOJETA MIapHKa,
MYIIEHHOT'O TOPU30HTAIIBHO, TEM
OombIre, yeM OOJIbIIe BRICOTA ITycKa"




Ctpoenue BemiecTBa. OMbITHI,

7 OKAa3BIBAIOIIME TUCKPETHOE CTPOCHUE bubnmorexa LIOK
p ™ https://m.edsoo.ru/ff09fe0a
BEIIEeCTBa
8 JIBMyKeHHE YacTHIl BEIIESCTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue «OMnbITHI O
9 HaAOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3aumocBs3b MexIy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHHSIX Ml UX bubnuotexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHhIX COCTOSTHUN
BOJIBI
MexaHunueckoe IBUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0a05c6
NBIDKECHUE
but6mmoreka [IOK
13 Ckopocth. EAUHUIIEI CKOPOCTH
p A H P https://m.edsoo.ru/ff0a079c
14 Pacuyer myTt 1 BpeMEeHU OBMKEHUA bubmmorexa LIOK
yr p A https://m.edsoo.ru/ff0a0aec4
Nuepumda. 3aK0H WHEPIIAN.
15 B3aIfMOIIefICTBHC TeJIpI(aK IpUYrHA bubnmorexa HOK
P https://m.edsoo.ru/ff0a0c10
WU3MEHEHUSI CKOPOCTH JIBHIKEHHUS Tell
16 [TnoTHOCTH BemecTBa. PacueT Macchl bubmuorexa [IOK
1 00bEMa TEJIA 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabota «Onpenenenue




IIJIOTHOCTH TBépI[Ol"O TCIa»

Pemenue 3amay mo reme "IlnoTHOCTH

but6mmorexa LIOK

18 BerecTna" https://m.edsoo.ru/ff0al23c¢
Cuiia Kak XapakTepUCTHKA
19 B3anMoaencTeuga Ten. Cuina
ynpyrocTu. 3akoH ['yka
JlaboparopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTSIKEHUS
(nedopmarin) mpy>KMHBI OT
IIPWIOKEHHON CUIIBI»
21 SBnenue Tarorenus. Cuia TSHKECTH
Css3b uMenqu CUJION TSXKECTHU U Bu6miorexa LIOK
22 Maccol Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3aaa4 1o Teme "Cuiia TsoKkecTu
73 Cuiia TSKeCTU Ha JPYTruX IJIaHeTax. bu6mmoreka [IOK
Du3nyecKue XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502
but6mmoreka [IOK
24 Hsmepenne ci. JlaHamomeTp https://m.edsoo.ru/ff0al8cc
bubmoreka [IOK
25 Bec Tena. Hesecomocrs https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HalIPaBJICHHbBIX
26 10 OJTHOM TPSIMO. buomorera [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
7 Pewenue 3agau no reme
"PaBHOnelicTByrOImAs cui”
)3 TpeHue CKoNbXeHUs U TPEHUE MOKOSI. bubnuorexa LIOK
TpeHue B IpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yuenue bu6mmoreka [IOK




3aBUCUMOCTHU CUJIbI TPEHUS
CKOJIBXKEHUS OT CHUJIbI IaBJICHUS U
XapakTepa CONpPUKACAIOLIUXCS
ITOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8

Pemenne 3a/1av Ha OIIPCACIICHNC

30 PaBHOAECHCTBYIOIIEH CUJIIBI
Pemenue 3amau nmo remam: «Bec

a1 tenay, «['papuueckoe n3odbpaxeHue bu6muoreka [IOK
cum», «Cuisly, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0aldeQ
CHIT»

KonTtponsnas pabota mo tTemam:
«MexaHnyeckoe ABIDKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHID»,
«Cwuib»

13 Jasnenne. CiocoObl yMEHBIIICHUS U bu6mmoreka [IOK
YBEIIUYECHUS JaBICHUSA https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTb

34 JIaBJIEHHS Ta3a OT 00bEMa, bubmiorexa HOK

https://m.edsoo.ru/ff0a2376
TEMIIepaTyphI
Ilepenaua maBieHUsT TBEPIBIMU
35 TeJ'ElMI/I, JKUOKOCTSIMU U Ir)asaMH. 3akoH bubnmorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B UIAKOCTH U rase, bubnuorexa [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3amau o reme «/laBnenue B bubmuoreka [JOK
SKUIKOCTH U rase. 3akoH ITackamnsa» https://m.edsoo.ru/ff0a2826

38 CooOmraromiuecst CoCysl bu6mmoteka [IOK




https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK

39 T'napaBnuieckuit npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiHeBon
SKUIKOCTHBIM HAcoc
Atmocdepa 3emmu. [Ipuunns
CYIIIECTBOBAaHMS BO3 HOU
41 ZHI Ku 3 3;1B};41:HMOCTB buomorera [OK
ODOJIOTKH SCMITH. https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO TaBIEHUS OT BBICOTHI
HaJl ypOBHEM MOPs
but6mmoreka [IOK
LA
42 Bec Boznmyxa. ATMocdepHOe naBieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMocepHOro AaBaCHHUS. bu6muoreka [IOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTHL aTMOCHEPHOTO
44 aBIICHUS OT BLICOTB?HI; OBHEM bubmiorexa HOK
Jasit YP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmochepHoe bu6mmoreka [IOK
JIaBJIEHUE HA Pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo Teme
"AtMmocdepHoe naBneHue"
elicTBUE KUAKOCTH U ra3a Ha
47 i[or eHHOGHB HHUX TEJIO buomorera [JOK
pyx ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAIKMBAIOIICH CHIIBI, bubmmoreka [IOK

JIEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B XKUIAKOCTB»

https://m.edsoo.ru/ff0a33fc




49

JlabopaTopHnas paboTa 1mo Teme
«HccnenoBanne 3aBUCIMOCTH Beca
TeJa B BOJE OT 00bEMa MOTPYKEHHOU
B )KHJIKOCTh YaCTH Tella»

but6mmorexa LIOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue ten

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnast pabota
"KoHCTpynpoBaHuE apeoMeTpa Win
KOHCTPYHPOBAHHE JIOAKH U
ornpenesieHue e€ rpy3onoabéMHocTu"

52

Pemenne 3amag mo remam: «IlnaBanue
cynos. Bo3nyxomaBanuey,
«/laBrieHne TBEPIbIX TEJ, JKUIKOCTEU
1 ra30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MormHocTs. EquHuIBI MOIITHOCTH

but6mmorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM TPH
HoABEME IO JeCTHHIE"

56

IIpocThie MexaHU3MBI. Phryar.
PaBHOBecue cuit Ha peryare

57

KonTtponsHas paboTa mmo teme
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEH
1 Ta30B» / Becepoccwuiickas
mpoBepovHas pabora

58

PesepBHblitl ypok. PaboTta ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPABIX TEIl,

but6mmoreka [JOK
https://m.edsoo.ru/ffOadffe




KUIKOCTEN U Ta30B» / Beepoccuiickas
mpoBepovHas pabora

59

Peruaru B TexHuKe, OBITY M IPHPO/IE.
JlaGopaTopHas pabora
«VccnenoBanue yciaoBUi paBHOBECHS
pbIaaray

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1a4 1mo teme «Y CI0BUS
paBHOBCCI/IH pblqara»

but6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koadduruent none3noro nercTeus
Mexanu3ma. Jlaboparopnas padora
«M3mepenne KIIJ] HakIIOHHOT
TUTOCKOCTHY

0.5

62

Pemenue 3agau mo teme "Pabora,
MotHocTh, KIT/["

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnyeckast SJHeprusi.
Kunernueckas u noreHuanbHast
JHEpPrus

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUsI MEXaHUIECKON
SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT 110 TEME
"DKCEpUMEHTAIIBHOE OTpe/IeSICHUE
M3MEHEHUSI KHHETUYECKON 1
MOTEHI[UAJIbHOW SHEPIUH IPH
CKaTBhIBAHHUHM TeJIa 110 HAKJIOHHOU
II0CKOCTH"

66

KonTponbhas pabora o teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

67

Pesepsusliit ypok. Paborta ¢ Tekctamu

bu6mmoreka [JOK




o TeMe "MexaHn4eckoe IBUKeHue"

https://m.edsoo.ru/ff0adeec6

Pesepsubrit ypok. Pabora ¢ Tekctamu

68 o TeMe ""Pabora. MOIIHOCTE. 1
Ouneprus"
OBLIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME




8 KUIACC

KoanuyectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero H3y4YeHusi | o0pa3oBaTeIbHbIC
padoTbI padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIISIPHO-
. bubnuorexa [JOK
1 KUHETHYECKON TEOPUU U UX OINBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEPIOTO, )KUIKOTO 1 | bu6mmoreka [JOK
ra3000pa3HOr0 COCTOSTHUMN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOro COCTOSHUM |
BEILIECTBA HA OCHOBE ITOJIOKEHUHN
MOJICKYJISIPHO-KUHETUYECKOU TEOPUH
5 Kpucrammmueckue u amopHsie Tena 1 Bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalWUBSIPHOCTb. | bu6mmoteka [IOK
IloBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHne U cKaTue 1 bubmmorexa [IOK
Pactiip https://m_edsoo.ru/ff0a5a26
Temnepatypa. CBA3b TeMIEpaTyphbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHIKEHHUSI 1
YaCTHIL
9 Brytpennss sueprusi. CriocoObl | bubnuorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0aSc60
10 Buns! Teruionepenaun 1 bubmuoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpok-koudepennus "Ilpaktnaeckoe
HMCIOJIb30BaHNE TEIIIIOBBIX CBOMCTB

but6mmoreka [JOK

11
BEILIECTB U MAaTepUAIIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonnuecTBo TemnoTsl. Y aenbHas bubmuorexa [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHEeHHE TEIIOBOTO OanaHca. bu6muoreka [IOK
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas paboTa

14 "UccnenoBanue siBICHUS bubmuoreka [JOK
TEIUI000MEeHa TP CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropstdeit BOJbI"
Pacuer konuvecTBa TEIIIOTHI,

15 HEO0OXOMMOT 0 JIJIT HarpeBaHus Teja
Y BBIICJISIEMOTO UM TIPH OXJIAKICHUU

16 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
YIEIbHOM TEIIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeNibHas TEII0Ta bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHNE

18 KPHUCTAJUTMYECKUX I;eﬂ VY enbHas Bubamorexa [IOK

P e https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JIaGopatopHas pabora "OnpeneneHue bu6muoreka [IOK
yZI€JIbHOM TEIUIOTHI IJIaBJI€HUS JIpaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHEHCALUSI. bubnuorexa LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenbHas TemioTa but6mmorexa LIOK




napooOpa3oBaHus U KOHICHCAIHH.
3aBUCHUMOCTh TEMIIEPATYPhl KUITCHHSI
0T aTMOC(EPHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEJBbHOM BJIAXKHOCTH BO31yXa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3]1yXa

24

[TpuHIHIIBI paGOTHI TEIIOBBIX
neurateneit. [laposas TypOuHa.
JIBuraTens BHYTPEHHErO0 CrOPAHUS

25

KIII TerioBoro nBuratess.
TerioBble IBUTATEH U 3aIIUTA
OKpY>Karolei cpeabl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUs U MpeBpalleHus
SHEpPruy B TEIJIOBBIX Mpolieccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMme "TennoBble ABICHUS.
N3MeHeHne arperaTHbIX COCTOSTHUH
BemiecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbhas paboTa o teme
"TerutoBele aBiecHUA. U3MeHeHnE
arperaTHbIX COCTOSTHUM BemecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

3J'ICKTpI/I3aI_[I/I$I TCII. I[Ba poaa
QJICKTPHUUYCCKUX 3apsA10B

30

Ypok-uccienoBanue "IaeKTpU3anus
TeJ UHAYKIMEHN U IIpU
CONPUKOCHOBEHUU"




B3aHMOHeﬁCTBH€ 3apPsS’KCHHBIX TCII.

bubmmoreka [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
1 HarmpsisxeHHOCTB 3JIEKTpUYECKOro bu6muoreka [IOK
nosist. [IpuHnun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUUECKUX TOJEH
Hocurenu anexTpuueckux 3apsaoB.
33 OnemeHnTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuorexa LIOK
COXpAaHEHUs DIEKTPUYECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3aga4 Ha IpUMEHEHHE bu6muoreka [IOK
CBOMCTB AJIEKTPUUECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €TI0
bubmmoreka [IOK
36 cymiecTBoBaHus. MICTOUHUKI
https://m.edsoo.ru/ff0a95a4
INEKTPUYECKOTO TOKA
. but6mmoreka [IOK
37 JlelicTBUA 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AIEKTPUYECKOTO MOJISI Ha TPOBOAHUKHI 1
U TUDJICKTPUKH"
39 DIIEKTPUYECKHUI TOK B METAILIAX, bu6mmoteka [IOK
JKMJIKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlabopaTtopHas pabora
" bubnuorexa [JOK
41 N3mepeHue u perylnupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUIECKOE HaIPSHKEHHE.
BoasT™metp. JTaGopartopHas pabota

bu6mmoreka [IOK

42 "U3mepenue u peryaupoBaHue 0.5 https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOAHUKA. bubnuorexa [JOK
VY enbHOe CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHast paboTta "3aBUCUMOCTh

m 3JIEKTPUYECKOTO0 CONPOTHUBIICHUS | bubnuorexa [JOK
MPOBOJAHMKA OT €r0 JJIMHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEUEHUsI U MaTepuana"
3aBUCUMOCTb CHUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa JJis yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopaTopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CUITBI

46 TOKa, UAYILIEr0 Yepe3 Pe3UcTop, OT 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBJIEHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U TapaJIEILHOE
COEIMHEHUS TIPOBOJHUKOB
JlabopaTopHas pabota "IIpoBepka

43 MpaBUJIa CIOKEHUS HAMPSDKEHUN TTPH | bubmuorexa [JOK
IIOCJIEAOBATEIBHOM COSIUHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlabopaTopHas pabota "IIpoBepka

49 MpaBUjIa JAJIsl CUJIbI TOKA MPU | bu6nmoreka [IOK

napaijieIbHOM COeAMHEHUU
pe3ucTopos"

https://m.edsoo.ru/ffOaadle




Pemenne 3ala4 Ha IIPUMCHCHUC

50 3akoHa OMa 11 pa3InyHoOTr o bubnmorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTD ANEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHast pabota "Onpenenenne
52 a00TBI ¥ MOIITHOCTH DJIEKTPUUECKOTO bubmmorexa [OK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUYECKHE TIETTH U TIOTPEOUTENN
53 DJIEKTPUUECKOMN DYHEPIrUH B OBLIT bubmmorexa [OK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 IlocTosTHHBIC MAarHUTEI, KX
B3aUMOJIEiCTBHE
55 Ypok-uccnenopanue "Nzyuenue bu6mmoteka [IOK
OJI€H MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe I10Jj1e
but6mmoreka [JOK
56 3eMJIH U €r0 3Ha4YEeHuE I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[TonroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUYECKUE 3apsIabl.
57 3apsHKEeHHBIE Tella U UX bubmmorexa [IOK
p . . https://m.edsoo.ru/ff0abd2¢c
B3aumoeiictaus. IlocTossHHBIN
AJEKTPUIYECKUNA TOK"
KonTponbhas paborta 1o Teme
"DNeKTpUUECKre 3apsiibl.
but6mmoreka [IOK
58 3apspKeHHBIC Tea ¥ X

B3auMoiecTBHs. [TocTOSTHHBIN
anekTpuueckuii Tox" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8




poBepoyHas paboTa

59

Pesepsusrit ypok. Paborta ¢ Tekctamu
o Teme "[locTostHHBIIM
ANEKTPUYECKUH TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ffOacdc6

60

OnbIT Dpctena. MarHuTHoe nose
AJIEKTPUYECKOr0 TOKa MarHuTHoe
T0JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ffOac1d2

61

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlabopaTtopHas paboTa
"N3y4yenue neicTBUS MarHUTHOTO
TOJIsI Ha POBOJAHUK C TOKOM"

0.5

bubmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DJEeKTPOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
JIEKTPOBUraTesIeil B TEXHHYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI AyeKTpoaBUTaATES"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omneitel @apayes. 3aKoH
3JEKTPOMArHUTHON MHIYKIUU.
[IpaBuiio Jlenua

64

OnektporeHeparop. CriocoObl
MOJTyYEHUS DIIEKTPUIECKON SHEPTUH.
DneKTpoCTaHIMH Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

65

[ToaroToBKa K KOHTPOJIBLHOM paboTe
110 TeMe "DIJIEKTPUUECKHUE U
MAarHuTHbIE sIBJIEHUsA"




KonTponbhas pabota o teme

66 "DEKTPUUECKAE U MAaTHUTHBIE 1 bubmmorexa LIOK
Tp” https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PezepBHblil ypok. Pabota ¢ Tekctamu | bu6muoreka [IOK
o teMme "TermnoBele aBiaeHus" https://m.edsoo.ru/ff0acc5e
63 PesepsHblii ypok. Pabota ¢ Tekctamu |
o teme "MarauTHbie IBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 63 145

[TPOTPAMME




9 KVIIACC

KoaunuectBo yacos DJIeKTPOHHbIE
o
J:/'H Tema ypoka Beero Kontpoabubie | IlpakTuueckue fd[:;:eﬂl/lﬂ (I)Ig;)l;l;?)l;:;eenbnme
padoThI padoTbI pecypes!

| MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbpHasi TOUKa

) Cucrtema orcueta. OTHOCUTEIBLHOCTD | bu6mmorexa [IOK
MEXaHHUYECKOI'O IBHKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpSMONIHHEIHOE 1 bubnmorexa LIOK
JIBHJKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE

4 nBxeHue. CpeaHsiss 1 MTHOBEHHAs 1
CKOpOCTh

5 [IpsamosinHENTHOE PaBHOYCKOPEHHOE 1 bubnnoreka [IOK
JBIDKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKopoCTh NPSAMOJIUHEITHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabora "Onpenenenue

7 YCKOPEHHUS Tesa Mpu ] | bubnmoreka [JOK
PaBHOYCKOPEHHOM ABIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH mi1ockocTh"

2 CBoboanoe nagenue Tea. OnbIThl 1
[Nanunes

9 PaBHOMEpHOE ABHXEHUE IO 1 bub6numorexa [IOK
okpyxHocTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76




oOpamenus. JInneitHas u yrioBas
CKOPOCTH

10 LlenTpocTpeMuTenbHOE YCKOPEHHE
1 IIepsbiii 3axon HeroTona. Bektop bubnnorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bub6numorexa [IOK
PaBHOpelicTBYIOIIAsA crla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bubmmorexa [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4y Ha mpuMeHEHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnoreka [JOK
15 Cha ynpyrocti. 3ako I'yka https://m.edsocl)l.ru/fanecaZ
16 Pemenue 3agau no teme «Cuna
YOPYTOCTHY
17 JlaboparopHnas pabota «Onpesenenue bubnmoreka [JOK
JKECTKOCTH PYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [IOK
18 Cia Tperis https://m.edsoil.m/fanf738
19 Pemenue 3agau no reme «Cuna bubmuorexa [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpenencHre bubnnoreka [JOK
KOX(PUITUEHTA TPEHUS CKOJIbKCHHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amad mo reme ""3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuiia bubmorexa LIOK
S— https://m.edsoo.ru/ff0afb8e
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmuotexa [IOK

TATOTCHUA. yCKOpCHI/Ie CBO60,I[HOFO

https://m.edsoo.ru/ff0af044




naacHusa

VYpok-koHpepenus "JBrmkeHue Ten

23 BOKPYT TPABUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktuku"
Penrenne 3agau mo teme "Cuina
24 TSKECTH U 3aKOH BCEMHPHOTO bubmorexa OK
. P https://m edsoo.ru/ff0afSf8
TATOTCHUS
)5 IlepBas kocmMuuecKas CKOPOCTb. bubnnorexa [IOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepuanbHON TOUKHU.
AOGCONIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOro Tena c bubmorexa HOK
. " p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OCBIO BpaIleHUS.
MowmeHT cuibl. LleHTp TshxecTn
PaBHOBeCHE MaTepuaabHOW TOYKHU.
AOCOTIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpHOTO TENa C
3aKpEIUIEHHON OChIO BpAIlICHUS.
MowmeHT cuibl. LleHTp TsKECTH
73 Pemenue 3anau no reme "MomeHT bu6mmoreka [IOK
cunel. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[lonroroBka Kk KOHTpOIBHOU paboTeE 1O
29 TeMe "MexaHHUYeCKOe IBIKECHUE bubnnorexa [OK
. " ' https://m.edsoo.ru/ffOb0408
BzaumoneiictBue Ten
KoHTponbHas paboTa mo Teme
30 "MexaHN4eCKO€e IBIHKEHNE bubnmorexa [OK
N | ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten
31 Nmnynec Tena. UMnynbe cuibl. 3aKoH bubnnoreka [JOK




COXpaHEeHHs UMITYJIbCa. YTIPYroe U
HEYIPYroe B3auMoOIeHCTBHE

https://m.edsoo.ru/ff0b07fa

Pemenne 3aga4d mo reme "3aKoH

bu6nuorexa [IOK

32 COXpaHEHMsI UMITyJibca https://m.edsoo.ru/ff0b096¢
3 VYpok-koHbpepeHius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnmoreka [JOK
34 Mexannueckasi paboTa ¥ MOIIHOCTh https://m.edsogru/ Ff0b0a84
35 Pabota cumibl TSKECTH, CHUITBI bubmuorexa [IOK
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHHH TeJja 10
TOPU30HTAJILHOM MOBEPXHOCTH
37 CBs13b SHEPrUU U padbOTHI.
[loTennuanpHas 3HEPrHs
13 Kunetndaeckas sneprus. Teopema o bubmuorexa [IOK
KMHETHYECKOW dSHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHKE
40 JlaboparopHnas pabota «3yuenune bubnmoreka [JOK
3aKOHA COXpAaHEHUS SHEPIrUN» https://m.edsoo.ru/ffOb12fe
A1 KomnebaTeapHoe IBHIKCHUE U €r0 bubmuorexa [IOK
XapaKTCPUCTUKH https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojaeoaHusl. bu6nuorexa LIOK
Breinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTu4ecKuil ¥ NPy KUHHBINA

MasTHHUKHU




44

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojiebaHu OT KECTKOCTH
MPY>KUHBI U MacChl Tpy3an

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

HpCBpaIJ_IeHI/IC OHCPIruun 1npu
MeXaHNYECKUX KOJIeOaHUIX

46

JlabopaTtopHnast pabota «Onpenenenue
Y4acTOTHI U IEproJIa KoJieOaHuit
NPYKHHHOTO MasTHHKA)

bubmuorexa [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHast pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpHO/Ia KoJIeOaHMit
rpy3a, IOJBEIICHHOTO K HUTH, OT
MAacCBhI Tpy3a»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoiaHEL. CBOMCTBA
MexaHu4decKux BOJH. [IpomoapHbIe 1
MOTIEPEYHBIE BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPIOM TeJI€.
CelicMuueckue BOJIHBI"

50

3Byk. PacnipocTpaHeHue u oTpaxkeHue
3BYyKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4aCcTOTHI"

52

I'pomMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTUUYECKUI pe30HAHC

53

VYpok-koHbepenus "YIpTpasByK u
UH(Pa3BYK B IPUPOJIEC U TEXHUKE"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’ILHOﬁ pa60Te o

bu6nuorexa LIOK




TeMme "3aKOHBI COXPaHEHHUS.
Mexanunueckue KoneOaHus U BOJHBI"

https://m.edsoo.ru/ff0b25f0

KonTtponsHas pabota mmo teme

55 "3akoHbI cOXpaHeHus1. MexaHndyeckue
KoJieOaHusl U BOJIHBI"
DNeKTpOMarHUTHOE TOJIE. bubnmorexa LIOK
56
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koudepennus "[llkana
53 3JICKTPOMATrHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonb30BaHKe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccnenoanue "N3yuenue
59 CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C bubmorexa LIOK
P " https://m.edsoo.ru/ffOb2c6¢
MOMOIIIBI0 MOOMITBHOTO TestepoHa
Pewienue 3aga4u Ha onpeneneHue
60 YaCTOTHI U JJIMHBI JIEKTPOMarHuTHOM
BOJTHBI
DJIeKTpOMarHuTHas MpUpoja CBETa.
61 CxopocTtb cBeTa. BonHoBBIE CBOWICTBa bubmmorexa [IOK
P ' https://m.edsoo.n/ff0b31d0
cBeTa
Hcrounuku ceeta. [IpsmonuHeinoe
62 aCIPOCTPAaHEHHE CBETA. 3aTMEHUS buommorea HOK
paciipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUsI CBETA. 3epKaa.
63 Pemenue 3aga4 Ha mpuMeHeHNE bubmorexa LOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKEHHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubnmnorexa [JOK




IMpCJIIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3aea

[TostHOE BHYTpEHHEE OTpa)kKEHHE CBETA.

bubnmoreka [JOK
65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO httos:/fmed 1 IF0b3c5
PS://m.€dso0.1ru CcoC
OTpaKCHUS B ONTHUYECKUX CBETOBOAAX
JlabopaTopHast pabota "HcciaenoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHS
CBETOBOTO JIy4ya OT YTJIa MaJIeHus Ha
rpaHuLe "BO3yX-CTeKI0""
VYpok-kouhepennus "Micnonp3zoBaHue
67 MIOJIHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHASI CBSI3h"
bu6nuorexa LIOK
68 JIunzel. OnTHyeckas cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
bu6nmmorexa [IOK
69 [TocTpoenue n3o0paxeHuit B JIMH3AX
P P https://m.edsoo.ru/ffObd44a
JlaGopatopHas pabora "Onpenenenue
. bubnmnoreka [JOK
70 (OKYCHOTO pacCTOSIHUS 1 ONTHYECKOMN 1
Supatomeit mmzs" https://m.edsoo.ru/ff0b4206
CHUJIBI COOH
71 VYpok-koubepennus "OnTuiaeckre bubnnoreka [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e
bubmuorexa [IOK
72 I'na3 kak ontuyeckasi cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JlepexTo
3penus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBeTa B CIIEKT.
74 OnbiTel HetoTOHA. CrioxkeHue bubmuorexa [IOK

CIIEKTpaJIbHBIX I[BETOB. /[ucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c




JlabopaTtopnas padoTa "OMBITHI 11O
Pa3I0KEeHUIO OEJIOro CBETA B CHICKTP U

75 BOCIIPHMSATHIO LIBETA MIPEAMETOB IIPH UX bubmorexa HOK
p H pel p https://m.edsoo.ru/ffOcOe2a
HaOJIIOICHNH Yepe3 IBETOBbIC
bunbTph"
VYpoxk-npaktukym "BosiHOBbIE
76 CBOIICTBa cBeTa: AUCHEpPCHUS,
uHTepdepenius u qudpaxus’
77 OmnsiTel Pesepdopaa u manerapHast bubnmoreka [JOK
MOJI€JIb aTOMa https://m.edsoo.ru/ffO0c12a8
78 IToctynatel bopa. Moaens atoma bopa
Hcnyckanue v noriouieHue cBera
79 atoMoM. KBaHTEIL JIMHEeHUaTEIE bubmmorexa [OK
’ ’ https://m.edsoo.ru/ffOc144c
CIIEKTPBI
20 VYpok-npaktukyMm "Habmogenue bubnnoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanmoakTHBHOCTE U €€ BUIEI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenue aTomHoro sijipa. Hyknonnas bubnnoreka [JOK
MOJICb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE MpEeBpaIeHNUS. bubnmoreka [JOK
N3oTo11EI https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau o teme: bubmuorexa [IOK
"PanuoakTuBHBIE TpeBpanieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon moypacnaaa
VYpoxk-koHbepernmnus "PaqrnoakTHBHBIC
P Gep bubmuorexa [IOK
86 U3IIy4E€HHS B IPUPOJE, MEAUIIMHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126




SlnepHble peakiu. 3aKOHbI

87 COXpaHEHHUS 3apsIIOBOI0 U MaCcCOBOI'0O bubmorexa LIOK
P P https://m.edsoo.ru/ffOc1c58
qucen

28 DHeprus CBsI3u aTOMHBIX siep. CBs3b bubmuorexa [IOK
MaccChl ¥ DHEPIUUu https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3agad o teme "SnepHeie
peakuu"

90 Peakuuu cuHTe3a u neneHus saep. bubmuotexa [IOK
Nctounuku sHeprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koubepennus "AnepHas

01 sHepreTuka. JlencTBus
PaJMOAKTUBHBIX U3Ty4YEeHUI Ha )KUBBIC
OpTraHu3MbI"

[lonroroBka Kk KOHTpOILHOU paboTeE 1O
TeMe "DIEeKTPOMarHuTHOE TOoJIe. bubnnoreka [IOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBeHus"

KonTponbhas pabora o teme

93 "JeKTpOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanrtoBbie siBeHus"
[loBTOpenue, 060061IeHNE.

94 JlabopatopHbie pabOTHI IO KypC bubmmorexa [IOK
" p pu p " ypey https://m.edsoo.ru/ff0c245a

B3aumopenicteue Ten
[ToBTOpenwue, o600meHue. Pemenue

95 ACUYETHBIX U KaUYe€CTBEHHBIX 3aJ1a4 110 bubmmorexa [IOK
pactel ' https://m.edsoo.ru/ff0c2572
Teme ""TernoBbIie MPOLECCHI

96 [ToBTOpenue, o6o01meHue. Pemenne bubnnoreka [JOK




pacyYeTHBIX U KAYECTBEHHBIX 3a7a4 110
teme "KII/ TennoBeIx aBurartesnci'”

https://m.edsoo.ru/ff0c2a22

[loBTOpenue, 06001meHue. Penenne

bu6nunorexa LIOK

7 1
9 pacYeTHBIX U KaUeCTBEHHBIX 3a/1a4 110 hitps:/m.edsoo.r/ff0c2b30
teme "KII/] anexTpoyctaHOBOK"
[loBTOpenue, 060061IeHNE.
98 JIaGopatopHbIe pabOTHI 110 KypC 1 1 Bubmiorexa IIOK
" patop p " ypey https://m.edsoo.ru/ffOc2c52
CBeTOBLIE SIBICHUS
[ToBTOpenue, 0600mIeHNE. PaboTa ¢
99 TEKCTAMH I10 TeME "3aKOHBI 1 bubmorexa LIOK
" https://m.edsoo.ru/ffOc2d6a
COXpPaHEHUsS B MEXAHHUKE
[ToBropenue, o6o0enue. Padora c
100 texkctamu 110 Teme "Konebanus u 1 Bubmorexa IIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[oBTopenue, o6o0meHne. Pabora c
101 TekcTaMH 110 TeMe "CBeTOBEIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[loBTOpenue, 0606mmenue. Pabora c
102 TekcTamu 110 Teme "KBanrtoBsas u 1
sanepHas ¢puzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 7

[NPOI'PAMME







INPOBEPAEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSA

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NMPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30oBaHM s

1.1

HCII0JIb30BAaTh U3YUYCHHBIC ITOHATHUSA

1.2

pas3iiniyaTb ABJICHUA II0 OMNMCAHUIO HX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘IeCKOG SABJICHUC

1.3

pacnio3HaBaTb IMPOABIICHHUC HN3YUCHHBIX (bl/ISI/I‘-IeCKI/IX SBJICHUH B
OKpYyKaromeM MHUpE, B TOM YUCIIC (I)I/I3I/IIICCKI/IG SIBJICHUSA B IPHUPOAC,
IIpu 3TOM IICPEBOAUTH MPAKTUYCCKYIO 3a1a4y B yqe6Hy10, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (U3UIECKUX SIBJICHUIN

1.4

ONUCHIBATh H3YYECHHbIE CBOHCTBA Tel W (PU3MYECKHE SBJICHMUS,
UCIONIb3Ysl (pU3MYECKHe BEJIMYMHBL, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI HCHONB3YEMBIX BEIMYUH, WX
0003HauCHUSI ¥ €UHUIIB! (PU3UYECKUX BEJIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH,  CTPOUTh  TpadUKd  H3YYEHHBIX  3aBHCHMOCTEH

(I)I/ISI/IHGCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa Tes, (PU3UUECKHE SBICHHS U MPOLECCHI,
WCIIONIb3YSl HW3YYEHHbIE 3aKOHBbI, NpPU OSTOM JaBaTh CJIOBECHYIO
(GOopMyNIHpOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPAKCHHE

1.6

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOIECCH U CBOWCTBA TEJ, B TOM
Yyhclle M B KOHTEKCTE CHUTyallMd IIPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh IPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYyeckux MaroB ¢ omopod Ha 1 — 2
U3YyYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

1.7

peuath pacuy€THbie 3a7a4d B 1 — 2 JEHCTBHS, UCIOJIB3Ys 3aKOHBI U




(hopmynsl, cBs3bIBatONME (PU3NYECKHIE BETUYMHBI: HA OCHOBE aHAIN3a
yCIIOBUSI 3aJlaydl  3allMChIBaTh KPATKOE YCIOBHUE, TOJCTABISThH
¢u3nyeckre BEINIUHBI B POPMYIIBI U TPOBOAUTH PACUETHI, HAXOAUTh
CIIPpaBOYHBIC NAHHBIC, HGOGXOHI/IMBIC AJId pCIICHUS 3aaa4, OUCHUBATDH

PEATMCTUYHOCTH MOJTY4YeHHOH (PU3HMUECKOM BETMUMHBI

1.8

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH
(U3NYECKNX METOJIOB, B OIMCAHHU WCCJICIOBAHUS  BBIJICISATH
MpoBepsieMoe  MpeAmnoyiokeHue  (TUmoresy),  pa3iuyaTh |
WHTEPIPETHPOBATh TOJIYYCHHBIH pPE3yJIbTaT, HAXOAWTh OIIUOKH B

XOJ¢€ OIibITa, ACJIATh BBIBOALI 110 €T'0 pE3yjibTaTaM

1.9

NPOBOJUTH ONBITBI IO HAOMIOACHHUIO (PU3MUECKUX SIBICHUH WU
¢u3nyeckux  CBOHCTB  Teln:  (opMynupoBaTh  NPOBEpsieMbIE
NPEaNOJOKEeHNsI, COOMpaThb  YCTAaHOBKY M3  NPEAJIOKEHHOTO

O60py)10BaHI/I$I, 3allMChbIBATh X0 OIIbITa U (I)OpMyHI/IpOBaTB BBIBO/JbI

1.10

BBITOHITh NPSMbIE M3MEPEHUS C HCIIOJIb30BAHUEM aHAJOTOBBIX H
UG POBLIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUYETOM

3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOAUTH  HMCCJIEOBAaHUE  3aBUCHMOCTH  OJHOM  (husznueckoit
BEIIMYMHBl OT JPYroM C MCIHOJB30BAaHUEM MPSAMBIX HW3MEPECHH,
y4acTBOBaTh B IUIAHMPOBAHWU YYEOHOTO HCCIIEIOBAHUS, COOMpPATH
YCTaHOBKY U BBIIOJHATE U3MEPEHHUs, CIENYS NPEII0KEHHOMY IIIaHy,
(uKCUpOBaTh Pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NUECKHUX
BEJIMYMH B BHJIE NIPEUIOKEHHBIX TaOIUI U TpaUKOB, EaTh BHIBOIBI

I10 pe3yJibTaTaM HUCCJICAOBAHU

1.12

MPOBOAUTh KOCBEHHbIE HM3MEPEHUS (UINYECKUX BEIUYUH, CIENYs
MIPEI0KEHHOM MHCTPYKIUU: MPU BBIMOJIHEHUH U3MEpPEHUIl codupaTh
SKCTIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIATH 3HAYCHHE HCKOMOI

BCJIMYHHBI

1.13

coOmonaTh MpaBWja TEXHUKH Oe30macHOCTH Tpu  padoTe ¢

1a00paTOPHBIM 000PYI0BAHUEM

1.14

yKa3bIBaTh MPHUHIMIBI  ACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS HM3YyYCHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C MOMOIIbI0 UX OMNHCAHMS,
WCTIONIb3YSl 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U

HEe00XoauMble (PU3UYECKUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOIUTH TMpuUMeEpbl (HaxoAuTh HHGPOPMALMIO O IHpUMepax)
NPaKTUYECKOTO UCTIOIB30BAHUS (PU3MUYECKUX 3HAHUI B IMOBCETHEBHOMN
KU3HU Ui obOecriedeHusi 0€30MacHOCTH Tpu  oOpalieHuud ¢
npuboOpamMH M TEXHUYECKUMH YCTPOMCTBAMU, COXPAaHEHHS 30POBbS U

COOJTIO/ICHHSI HOPM 2KOJIOIMYECKOT0 MOBEJCHNS B OKpY KaloIel cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGpOpManuu B cetu MHTEepHET B
COOTBETCTBUM C 3a/JIaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIUXCSl 3HAHUW W MYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB
BBIIETISAITE MHPOPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEUUBON WIIH

MOXeET OBITh HEOCTOBEPHOI

1.17

UCIIOJIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3a/1aHui
HAayYHONIONYJSIPHYIO ~ JIUTEparypy  (u3uueckoro  coaepxaHus,
CIpaBOYHBIE MaTepHasbl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMamMi KOHCTIEKTUPOBAHMsS TeKCTa, peoOpa3oBaHus nHGopMauu

13 OHOM 3HAKOBOM CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE NMUCbMEHHbIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB HHPOpMAIUU (PU3HIECKOTO
COJIep)KaHUsA, B TOM 4YHCJIe MyOJUYHO JeNaTh KpaTKUe COOOLICHHS O
pe3ynbTaTax NpPOEKTOB WJIM Y4YeOHBIX HCCIEOBAaHUI, NpU 3TOM
IPAMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM IOHATUHHBIM anmapar Kypca

(bU3MKH, CONPOBOXKIATH BHICTYIUICHUE MPE3CHTANNEH

1.19

MIPU BBINIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUI paclpeneniaTh
00513aHHOCTH B IPYIE B COOTBETCTBUHU C MOCTaBJICHHBIMU 3a/la4aMH,
CIIEITh 3a BBINOJHCHUEM IUIaHA JICWCTBUM, aJ€KBaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JEATENBHOCTb TIpPYIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aMMOJIEHCTBHE, YUUTBIBas MHEHUE

OKPYXKarOIINX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yabTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

pasiinydaTtb ABJICHUA 110 OMNMCAHHUIO HX XapaKTCPHBIX CBOWCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/131/I‘-IGCKOC SBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (H3UUECKUX SBICHUH B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUECKHUE SIBICHUS B MPUPOJE,
MIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 3a7auy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PUBNUECKUX SBICHUN

1.4

ONHUCHIBATh H3YyYEHHbIE CBOWCTBA Tel M (U3UYECKUE SBJICHHUS,
UCHONb3ysd (U3MUYECKHE BEJIMYMHBL, IPU ONUCAHUM IPABUIBHO
TPaKTOBaTh  (PU3MYECKMH  CMBICI  HCIHOJB3YEMBIX  BEJIMYMH,
0003HaYeHUs U €UHUIIBI PU3NUECKUX BEJIMYUH, HAXOAUTH (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JApPYTUMU
BEJIMYMHAMH,  CTPOUTh TpadUKd  HM3YYEHHBIX  3aBHCHMOCTEH

(hU3HUECKHUX BETMYUH

L.5

XapaKTCpHU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘leCKI/Ie SABJICHUS W IIPOLCCCHI,
HUCIIOJIb3YA HU3YYCHHBIC 3aKOHbI, IIpU 3TOM [HOaBaTb CJIIOBECHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa MW  3allMChiBAThb €0 MAaTCMaTHYCCKOC

BbIPaXXCHHUC

1.6

OOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyalldd TPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIC CBSI3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIAaroB € MOMOMIbI0 1 — 2 W3y4eHHBIX CBOWCTBA

(u3NYeCKHX SIBICHUH, (PU3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemiaTh pacuéTHble 3a7aud B 2 — 3 NEHCTBHUSA, UCIONb3YS 3aKOHBI U
(hopMyIibl, cBs3bIBatONINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHaJIM3a
YCIIOBUS 3aJ1ay¥l 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEAOCTATOK
JMaHHBIX JJI1 pelleHus 3a7aydd, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HeoOxXonuMble ISl €€ pelieHus, MPOBOIUTh PacyEThl U CPABHUBATH
MOJydeHHOE 3HaueHWe (U3NYECKON BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PEIIUTh IMPH MOMOILU
(U3NYECKUX METO/I0B, UCIIOJIB3Ys OMMCAaHUE HCCIICIOBAHNUS, BBIICISAThH
MIPOBEPSIEMOE IIPEIAIOIOKEHNE, OLICHUBATh IIPABUIIBHOCTH IOPSAAKA

MIPOBCACHUSA UCCIICAOBAHUSA, NCJIATh BBIBO/AbL

1.9

NPOBOJUTH ONBITBI IO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WU
(bU3MYeCKUX  CBOWCTB  Tel:  (OpMYJIHpPOBaTH  IPOBEPSIEMbBIC

MPEANONIOKEHHS, COOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO




000py/I0BaHusl, ONUCHIBATH XO/1 ONbITA U (POPMYIHPOBATH BHIBOBI

1.10

BBINIOJIHATH IIPSIMBIE HM3MEPEHUS C HCIOJIB30BAHUEM AHAIOTOBBIX
npuOOPOB U AATYMKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

M3MEpeHuH ¢ yaéToM 3aJaHHON aOCOMIOTHON MOTPEITHOCTH

1.11

MPOBOAWTHh  HMCCIEOBAaHHE 3aBUCHUMOCTH  OJHOM  (hu3mueckoit
BEJIMYMHBl OT JPYrod C MCHOJb30BAaHUEM TMPSAMBIX HW3MEPECHHIA:
IUTAaHUPOBATh HCCIEIOBAaHUE, COOMpPAaTh YCTAHOBKY M BBIMOIHSTH
W3MEpeHusi, Ccleaysd MNpeAJIoKeHHOMY  IIaHy, (UKCHpOBATh
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJE TAOJHIl U TPAPUKOB,

ACJIaTb BBIBOJKGI IO PE3yJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJMUTH  KOCBEHHBIE  M3MEpPEHMs]  (PU3NYECKUX  BEJIMYMH:
TUTAHUPOBATh U3MEPEHHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IpPEMJIOKCHHOM HHCTPYKLUUU, U  BBIYUCIATH 3HAYCHHUE

BCJINYHMHBI

1.13

CO6J'IIO,Z[aTB InpaBujia TCXHHUKH 0e30macHOCTH npu pa60Te C

1ab0paTOpHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKHX SIBICHHH W HEOOXOIUMBIE

¢u3nyeckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPHUTCIIBHBIC
HpI/I60pH o CXEMaM M CXCMATUYHBIM PUCYHKAM, COCTABJIATH CXCMBbI
QJICKTPHUUYCCKUX meren ¢ MOCJICAOBATCIIbHBIM W IIapaJlJICIIbHBIM
COCOIMHCHHUEM 9JICMCHTOB, pasianydas YCJIOBHBIC 0003HaYEHHUS

OJIEMCHTOB JJICKTPUUCCKHUX merei

1.16

MNPUBOIUTH TMpuUMeEpbl (HaXoAuTh HHGPOPMALMI0O O THpUMepax)
NPaKTUYECKOTO UCTIOIh30BaHUS (PU3MUYECKUX 3HAHUI B IMOBCETHEBHOMN
KU3HU Ui obOecriedeHusi 0€30MacHOCTH Tpu  oOpalieHud ¢
npubopamMH ¥ TEXHHYECKUMH YCTPOMCTBAMU, COXPAaHEHHS 30POBbS U

CO6J'IIO)1€HI/I$I HOPM 35KOJIOTHUYCCKOI'O MTOBCACHUS B Opr)KaIOH_[Cﬁ cpeac

1.17

OCYIICCTBIIATH IMONUCK HH(bOpMaHI/IH (1)I/ISI/I‘IGCKOI‘O COACpIKaHUus B CCTHU
I/IHTepHeT, Ha OCHOBC HMCIOIIMXCA 3HAaHUH U HYTéM CpaBHCHUSA
JOIIOJIHUTCIIBHBIX HWCTOYHUKOB BbIICIIATH I/IH(l)OpMaHI/II-O, KOTOpas

SBJISIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM

1.18

HCIIOJIB30BAaTh IHPpHU  BBIIIOJIHCHUUN y‘Ie6HI)IX 33,I[21HI/H>1 HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (PU3MUECKOro cojJep>KaHusi, CIpPaBOUYHbBIE
Marepuaibl, pecypchl ceth MHTepHeT; BiageTrs NnpuéMamu
KOHCTIEKTUPOBAHMSI TEKCTa, Mpeodpa3zoBaHusi HHPOPMAIIUU U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIC MIUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS,
0000mas uHGOpPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB (PHU3UUECKOTrO
COJICpXKaHHS, B TOM WYHUCJIC IyOIMYHO TPEACTABIATh PE3yJIbTaThl
MPOSKTHOM WJIM HCCJICAOBATEIbCKOW JICSITCIHOCTH, TIPH 3TOM
rpaMOTHO HCMOJb30BaTh M3YYEHHbI MOHSATUMHBIA amnmapar Kypca

(hU3HKHN, CONPOBOXKIAThH BHICTYIIECHUE MpE3eHTalen

1.20

IpY BBIOJHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAaHMNA (U3NIECKUX
MIPOIIECCOB PACHpPEACIATh 00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHU C
[IOCTaBICHHBIMU 3aJa4aMH, CIEAUTb 34 BBIIOJHEHUEM IUIaHA
JEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHHUBATh
COOCTBEHHBIM BKJIaJ B JEATENBHOCTh TIPYIIbL, BBICTPAUBAThH
KOMMYHUKATHBHOE  B3aUMOJCHCTBUE,  MpOABISAS  T'OTOBHOCTb

pazpeath KOHQIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yaAbTATHI OCBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasjimuaTtb ABJICHHA MO OIMMCAHUIO HX XapPaKTCPHBIX CBOIWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (bPISI/I‘IeCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3UUECKUX SBICHUH B
OKpY’KaroIlleM MUpEe, B TOM 4ucie (pU3NYECKUE SIBICHUS B MPUPOJE,
IpU 3TOM TMEPEBOANTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO, BBIICISATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OIMUCBIBATH H3YUYCHHBIC CBOMCTBA TE€l H (1)I/IBI/II-I€CKI/I€ SIBJICHUA,
HCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCJIMYMHBI, HPHU OIKMCAHUH [IPABUJIIBHO
TPAKTOBATH (bI/ISI/I‘-IeCKI/Iﬁ CMBICJI HCIOJIb3YECMBbIX BCJIMYMH,
0003HaYEHHUSA U CAMHHNIbI (1)I/I3I/ILIGCKI/IX BCJINYHMH, HAXOANUTH (I)OpMYHBI,

CBSA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU




BEJIMYMHAMHU, CTPOUTH  TIpaQUKUd  HM3YYEHHBIX  3aBUCHMOCTEH

(bU3HUECKHUX BEIIMYUH

L.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
HCIIONB3Ysl W3Y4YEHHBIE 3aKOHBI, IIPM 3TOM JaBaThb CJIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChiBaThb €ro MaTeMaTH4ecKoe

BBIPAXKXCHUC

1.6

OO0BACHATH (PU3MYECKHE NPOLECCH M CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE€ CUTyallMi INPaKTUKO-OPHEHTUPOBAHHOIO  XapakTepa:
BBISIBJISIT IPUYMHHO-CJIE/ICTBEHHBIE CBA3H, CTPOUTH 00bsICHEHUE U3 2
— 3 JIOrMYecKHX IIaroB ¢ MOMOIIbI0 2 — 3 HM3yYEHHBIX CBOICTBa

(U3NYECKHX SIBICHUH, (PU3NIECKHUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3amaud (ONMUparolIecs Ha cucteMy w3 2 — 3
yYpaBHEHMI), HCHOJB3ysd 3aKOHbI U  (OPMYIbI, CBS3bIBAIOIINE
¢u3nyeckye BETMYMHBI: HA OCHOBE aHajHM3a YCJIOBHS 3aJaud
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOLIUE WU
U30BITOYHbIE JIaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOUMBbIE
JUI peLIeHusl, IPOBOJUTH pPacdy€Tbl M OLEHUBATh PEAJTUCTHUYHOCTh

MOJIYY€HHOT0 3HAYeHUs (PU3NUEeCKON BETMUNHBI

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOHO PELIUTh IpPHU MOMOIIU
(GU3MYECKUX METOOB, MCIIOB3YS ONMCAHWE MCCIICAOBAHUS, BBIICIATH
IIPOBEPSIEMOE  IPEAIIONOKEHUE, OLICHUBATh IIPABUIBHOCTH IIOPSIKA
NIPOBEACHUS UCCIICAOBAaHUA, JEJIaTh BBIBOJBL, HWHTEPIPETUPOBATH

PE3yJIbTaThl Ha6J'IIOI[eHPII>i 1 OIIBITOB

1.9

NPOBOJUTH ONBITBI IO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WU
(U3NYECKUX CBOMCTB TEN: CAMOCTOSITEIEHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMHCHIBATH XOJI OIbITA U €r0

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOJUTH TMpPHU HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHHUH,
ompeneNsis CpelHee 3HAaueHUEe H3MepseMOod BenuyuHbl ((pokycHoe
paccrosiHie coOMparoiel JIMH3bI), 0OOCHOBBIBATH BBIOOP crocoba

u3MepeHus (M3MEepUTEIHLHOro Ipudopa)

1.11

NPOBOJIUTH HCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIHYUH C
UCIIONIb30BAHUEM TMPSAMBIX HM3MEpPEHUH: TMJIAaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENILHO COOHMpaTh YCTAHOBKY, (PUKCUPOBATH pE3yJIbTaTh

HOJ'Iy‘ICHHOI\/’I 3aBUCHMOCTH (bHSI/I'—IGCKI/IX BCJINYHNH B BHIC Ta6J'[I/IIIH




rpaduKOB, IeJ1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHMS

1.12

IPOBOJMUTH  KOCBEHHBIE  M3MEpPEHMs]  (PU3NYECKUX  BEJIMYMH:
TUTAHUPOBATh MU3MEPEHUs], COOMpATh IKCIEPHUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH HU3MEPEHHUs, CIEAYS IPEMIOKECHHOW HWHCTPYKIMH,
BBIYKCIIATh 3HAYCHUE BEIMYUHBI WM AaHAJIM3UPOBATH IIOJIyYCHHBIE

PC3YJIbTATEI C y‘{éTOM 3aJJaHHOM IOT PCIIHOCTU I/IBMepeHI/Iﬁ

1.13

coOMoMaTh MpaBWJia TEXHUKH O€30MacHOCTH TpuU padbore ¢

1ab0paTOpHBIM 000PYIOBAHUEM

1.14

pasznuyaTth OCHOBHbBIE MPU3HAKU H3YUYEHHBIX (PU3NYECKUX MOAEIEH:
MaTepuaabHas TOUKa, aDCOIIOTHO TBEPAOE TEJO, TOUCUHBIN HCTOUHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKIOHHAs

MOJECJIb aTOMHOTI'O dApa

1.15

XapaKTCPHU30BaTh MNPUHIUIILI JIEHCTBUS HU3YUCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ Ha HUX OIIMCaHHA, HCIIOJIb3YAd
3HaHHS O CBOMCTBaX (bHSPI‘ICCKI/IX SBIICHUH U H€O6XOI[I/IMLIG

(bu3mvecKkre 3aKOHOMEPHOCTH

1.16

HCIIONB30BAaTh CXEMBl M CXEMaTU4YHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJIOTMYECKUX IPOLECCOB IMPHU PELIEHUH Y4EOHO-NPAKTUUECKUX
3aJa4, ONTUYECKHE CXEMBI JJISl TOCTPOCHHS N300pakeHUH B IMIIOCKOM

3epKajie ¥ coouparomei JImH3e

1.17

NPUBOIUTH TpUMEphl (HaXoAWTh WHPOPMALMI0O O TMpUMEepax)
MPAKTHYECKOTO MCIIOIb30BaHMs (U3HMUYSCKUX 3HAHUH B TIOBCETHEBHOM
KU3HM 11 o0ecriedeHus: 0e30MacHOCTH TIpH  OOpalieHuH ¢
prOOpaMH ¥ TEXHUICCKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3JI0POBbS U

coOJII0ACHHSI HOPM SKOJIOIMUECKOro MOBEJIEHUS B OKpY>KaloIlel cperie

1.18

OCYIIECTBIISATEH MOUCK HHPOpMAINK (U3HIECKOTO COJCPIKAHUSI B CETH
WNuTeprer, camMocTosATENbHO (HOPMYIUPYsS TMOUCKOBBIA  3ampoc,
HAXOAWUTh IIYTH  ONPEIENICHUS  JOCTOBEPHOCTH  IOJYYEHHOM
nH(pOpPMAllUM HAa OCHOBE HMEIOIIMXCS 3HAHUN W JOTOTHHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIONB30BaTh MpPH  BBINOJIHEHWH YYE€OHBIX 3aJlaHUid  Hay4yHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3MUECcKOro coIep>KaHusi, CIpPaBOUYHbBIE
Matepuanbl, pecypchl ceth VHTEpHET;, BiIameTh npuéMamu

KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHus MH(GOpPMALUK U3 OJHOMN




3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO37aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE WH(OpPMAIIUU W3 HECKOIBKUX HMCTOYHHKOB (DU3UUECKOTO
collep KaHus, MYOJIMYHO TPEJCTABIATh PE3yIbTaThl MPOCKTHOW WU
WCCJEeIOBATENbCKOW  JESATENbHOCTH, MpH  3TOM  TPaMOTHO
WCIIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN ammapaT U3y4aeMoro pasjaena
(GU3MKH U CONPOBOXIIATh BBICTYIUICHUE IMPE3EHTAUCH C y4ETOM

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

MPU BBITIOJHEHWH YY€OHBIX MPOEKTOB U HCCIEAOBAHUN (U3HUUECKUX
MIPOLIECCOB pacIpenesaTh 00S3aHHOCTH B I'PYIIE B COOTBETCTBUH C
MOCTaBJIICHHBIMU  3aJja4aMU, CJIEAUTh 3a BBINOJHEHUEM IUIaHa
JEUCTBUA UM  KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JESATCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJECHCTBHE,  MpPOSABISIA  TOTOBHOCTh

paspemnatb KOHQIUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pasaeia

Kon
3JIEMEHTA

IIpoBepsiemble YJIeMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TIOBHAHUM OKPYXAIOIIEI'O MUPA

1.1

®uszuka — Hayka O Ipupone. JSIBIE€HHS PUPOLBL.
OusznyecKue  SABICHMA. MEXaHUYECKUE, TEIUIOBBIC,

QJICKTPHUUYCCKUC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

®dusnueckue BeNMUUWHBL.  3MepeHune  puzHUECKUX
BenuuuH.  Dusumueckue  npubopel.  IlorpemHocTh

M3MepeHnil. MexxayHapoHas CUCTEMAa €IMHUIL

1.3

EcrtecTBeHHOHayuyHBI METOJl NO3HAHMS: HaOIIOACHHE,
IIOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBH)KCHHUE TMIIOTES,
OKCHEPUMEHT TI0 TPOBEpKE THUIOTE3, OOBACHECHHE

Ha6J'IIO,Z[aCMOFO SABJICHUA

1.4

Onucanne PU3NIECKUX SBICHHUHN C ITOMOIIBIO MOJICIICH

1.5

[TpakTrueckue pabOTHI:

1. M3Mepenue pacCTOSHHIA.

2. Wsmepenue o0bEMa )KUJIKOCTH U TBEPAOIO Tea.

3. OmnpenenieHre pa3MepoB MaJbIX TEJ.

4. W3mepenwue TeMIIepaTyphI npu MTOMOIIIN

KHUJKOCTHOTO TEPMOMETpA U JaTUMKa TEMIIEPATYpPbl

ITEPBOHAYAJIBHBIE CBEJIEHMS O CTPOEHNU BEHIECTBA

2.1

CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIBbI, KX Pa3MEpBHI.
OnbITel,  JOKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHE

BEIIECTBA

2.2

JBwxkenune yactur BemecTtBa. CBA3b  CKOPOCTH
JIBW)KEHUS YaCTUL C TeMIIepaTypoil. bBpoyHOBCKOE

IBWOKEHUE, TUQPy3us

23

BzaumopaelicTBue 4acTHIl BEIIECTBA: NPUTSKCHUC U

OTTAaJIKMBaHHC




ArpeFaTHLIC COCTOSAHUA BCIICCTBA: CTPOCHHUE TIa30B,

KUAKOCTeH M TBEPABIX  (KPUCTAJUIMUECKHX)  Tell.

24 B3anMoCBsI3b MeXKIy CBONCTBAMM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUHN BO/IBI
[TpakTrueckue pabOTHI:
1. Ouenka nuamMeTpa aToMa METOJOM psoB  (C

UCIIOJIb30BaHueEM ¢oTorpaduit).
2.6 2. OnbIThl 10 HAOIIOJEHUIO TEIUIOBOTO pacCIIUPEHUS

ra3os.
3. OnbiTBl 1O  OOHApy)XEHUIO  JCWCTBUS ~ CHJI

MOJICKYJIAPHOT'O MPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVCTBUE TEJ

31 Mexanngeckoe JBIKCHHE. PaBHOMEpHOE "
' HEPAaBHOMEPHOE JABU)KCHUE
32 Ckopoctb. Cpeansisi CKOpOCTb IPU HEPABHOMEPHOM
. JBUKEHUH. Pacy€r myTy u BpeMeHM JBUKECHUS
SBnenne uHepuuu. 3akoH uHepuuu. B3ammonelcTBue
33 TeJl KaK IPUYMHA U3MEHEHMsI CKOPOCTH JBUKECHHs TEIl.
Macca kak Mepa MIHEpTHOCTH TeJla
34 ITnotHOCTE BemecTBa. CBA3b INIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €JUHULIE 00bEMA BEILIECTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOAEUCTBUS TE
16 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuiibl C
' MOMOIIbIO TMHAMOMETpA
37 SIBnenue TAroTeHus U cuia TskecTH. Cuila TSKECTH Ha
. Ipyrux mianerax. Bec rena. Hesecomocts
38 Cuna tpenusa. TpeHue CKONBXKEHUS M TPEHUE MOKOS.
' TpeHue B mpupoie U TEXHUKE
3.9 ###Par###Cnoxenne CwWi, HampaBJI€HHBIX IO OJHOMN
. npsiMoil. PaBHoaecTByrOIas cui
310 [IpakTrueckue padboOTHI:

1. Omnpenenenne CKOPOCTH PABHOMEPHOTO JBUKECHHS




(mapwka B IKHJIKOCTH, MOJEIH JJICKTPUICCKOTO
aBTOMOOWJIA M TaK Jiajiee).

2. OrmpeneneHue cpeaHEd CKOPOCTH  CKOJIbKEHUS
Opycka WY IIapuKa Mo HaKIIOHHOW TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tela.

4. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD
pacTsHKEHUS (medpopmanun) PY>KHHBI oT
MPUIIOKEHHON CUITBI.

5. OnsbITbl, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTH CHJIBI
TPeHHsI CKOJBXKEHHS OT Beca Tella M XapakTepa

COIPUKACAIOUIUXCS TOBEPXHOCTEM

dusnyeckue SBICHUS B MPUPOJE: NPUMEPHI JBUKECHHUSA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KUBOW M HEXHUBOU IPHUPOJIE,
NECTBUE CUITBI TPEHUSI B TIPUPOJIC M TEXHUKE
3.12 TexHUYeCcKre yCTPONUCTBA: TMHAMOMETP, TOJIIHITHUKH
JTABJIEHUE TBEPJBIX TEJIL, XKUJIKOCTEN 1 TA30B
i1 HaBnenue TBEpAoro Ttena. CrocoObl YMEHBIICHHS H
. YBEJIMYCHUS JTABIICHUS
42 JaBnenue raza. 3aBUCMMOCTD JIaBJICHHS Ta3a OT 00bEMa,
' TEMIIEPATYPhI
43 [lepenaya naBneHus TBEPABIMU TeIaMH, KUIKOCTSIMH U
' razamu. 3akoH [lackans. [ITHeBMaTHyeckue MalIMHbI
3aBUCUMOCTh  JaBJCHHSI KMJIKOCTH OT TJIYOHWHBI.
4.4 ['unpoctaTudeckuii mapagokc. CooOmaromuecs CoOCyIbl.
lMunpaBiarueckne MEXaHU3MBI
Atmocdepa 3emin u atMocdepHoe nasieHue. [Ipuauns
A5 CYIIIECTBOBAHMS BO3AYIIHOW 0007049ku 3emun. OTMbIT
' Toppuuesu. 3aBUCUMOCTh aTMOC(HEPHOro JaBJIECHUS OT
BBICOTHI HaJ[ YPOBHEM MOPS
46 W3mepenne atmocdepHoro aasineHus. llpubopsl s
' U3MepeHus aTMOC(HEpHOro AaBICHUS
JlelicTBME KUIKOCTHM W ra3a Ha MOTPY:KEHHOE B HUX
4.7 Teno. BeitankuBaromas (apxumenoBa) Ccuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3gyxornaBanue

[IpakTrueckue padboOTHI:

1. HccnegoBanue 3aBHCHMOCTH Beca Tejla B BOJIE OT
00BEMa MOTPY>KEHHOH B JKUAKOCThH YACTH Tela.

2. Omnpenenenue BBITAJIKMBAIOIIEH CHIIBI,
JEUCTBYIOLIEH HA TEJIO, IOTPYKEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOMICH CHIIBI,

JIEUCTBYIOLIEH HA TEJIO B JKUIAKOCTH, OT MacChl TeNa.

9 4. OnbIThI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHJIbI, JCHCTBYIOIIECH Ha TEIO B
KHUJKOCTH, OT 00bEMa MHOrpYyKEHHOM B KHUAKOCTh
YacTH Te€Ja U OT IMJIOTHOCTH KUJKOCTH.

5. KouctpynpoBanue apeoMmeTpa W
KOHCTPYMpPOBAaHUE JIOAKM M  OIlpejeineHue eé
IPYy30I0ABEMHOCTH

®usznueckue  SABIEHHUS B MPUPOJE:  BIUSHUE

4.10 aTMOC(epHOTO JaBJICHUS Ha KUBOW OpraHU3M, IJIABAHHE
pBIO

TexHuyeckue YCTpPONCTBA: COOOILIAOLIUECS COCYIbI,

A1l YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUM Tmpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT A

5.1 Mexanudeckas pabota

5.2 MexaHn4deckass MOIITHOCTh

53 [Ipocteie  MexaHW3MBI: pblvar, OJIOK, HAaKJIOHHAS

' miockocTh. [IpaBuo paBHOBECHS pblyara

54 [IpumeHeHne npaBuiIa paBHOBECHS phlyara K OJI0Ky
«3omoroe  mpaBwiao»  MexaHukd.  KoaddunueHT

5.5 MOJIE3HOTO ACHUCTBUS MEXaHU3MOB. [IpocThie MEXaHU3MBI
B OBITY ¥ TEXHHUKE

5.6 [ToTeHmanpHast SHEPTUH TeJa, TIOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [lonHass mexaHudeckash dHEprus. 3aKOH H3MEHEHMS U




COXpaHEHMsI MEXaHNYECKON IHEPTUU
[IpakTrueckue padboOTHI:
1. Ompenenenne  paboOTBl  CWJIBI  TPEHUS  TIpU
PaBHOMEPHOM JBM)XCHHMM Tela 110 T'OPU3OHTAJIbHOU
IIOBEPXHOCTH.
5.9
2. HccnenoBaHue ycl0BUI paBHOBECHS pblyara.
M3mepenne KIIJ] HakI0OHHOM TIIIOCKOCTH.
4. H3yyeHue 3aKOHAa COXpAHEHUS MEXaHUYECKOM
SHEpPruu
510 Odusnyeckue SBICHUS B IMPHUPOJE: pbIYaru B TeJe
' yesioBeKa
TexHudeckue yCTpOMCTBA: pblyar, IOABUXKHBIA U
5.11 HETOABIKHBINA OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COleP:KAHMUS
pa3zeJa 3JIeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUS  MOJIEKYJSIPHO-KMHETUYECKOMN
61 TEOPUM CTPOEHHUs BellecTBa. Macca U pa3Mepbl
' MoJsieKyl.  ONBITBI, MOATBEP)KAAIOIINE  OCHOBHbBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKOIO U ra3000pa3HOro
6.2 cocTostHU# BemecTBa. Kpuctammuyeckue u amopgHbIE
6
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tell
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKMHETHYECKOMN
TEOpHUH
6.4 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TerioBoe pacIMpEHUE U CKATHE
6.6 Temmneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO




TCIIJIOBOT'O ABMXKCHUSA YaCTHI]

Buytpennsis sneprust. Crioco0bl H3MEHEHHs BHYTPEHHEH

o7 SHEPTUU: TeIIoNepe aya U CoBepIlIeHrne paboThI
63 Bunpr Teruonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS,
' U3IIy4CHHE
KonuuectBo  TemnmoThl.  YjaenbHas — TEMJIOEMKOCTh
6.9
BelIeCTBa
TerooOMeH M TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
611 [InaBnenue U OTBEpIEBaAHNE KPUCTATINYECKUX BEILIECTB.
. VY aenpHas TEIIOTA MJIABICHUS
[TapooOpa3zoBanue W  KoHJeHcamus. Mcmaperwue.
612 Kunenue. VYpaenpHas  Temnota mapooOpa3oBaHUSA.
. 3aBUCUMOCTh TEMIIEpATypbl KUIEHUS OT aTMOC(hEpHOro
JTaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 DHeprus TOIMBa. Y AeJbHas TEII0Ta CrOpaHus
[Mpunmuner  paborsl  TeroBbix  ABurateneit  KIIJ]
6.15 TEIUIOBOI'O ABHUraTels. TeIioBble ABUraTelId W 3alllUTa
OKpYXaroIiei cpebl
3aK0H COXpaHEHHUS M MPEBPAIECHUS SHEPTUH B TEIIJIOBBIX
6.16
mpoiieccax
[IpakTryeckue pabOTHI:
1. OmpiTel 1O OOHAPY)KEHWUIO  JEWCTBHS  CHII
MOJICKYJIIPHOTO MTPUTSKEHUS.
2. OmnbITH O BBIPAIMBAHUIO KPUCTAJUIOB ITOBAPEHHOMN
COJIM UJTU caxapa.
6.17

3. OneITel 1O HAOIIOJECHUIO TETUIOBOTO PACIIUPECHHS
ra3oB, )KHJIKOCTEW U TBEPABIX TEII.

4. OrmpeneneHue JaBlIeHUs Bo3ayxa B OaisioHe
LInpuia.

5. OnbITHl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh JTaBICHUS




BO3JyXa OT ero o0béMa U HarpeBaHus WIH
OXJIAXKICHUSI.

6. IlpoBepka rumoTes3sl TMHEHHON 3aBUCUMOCTH JJTUHBI
CTOJIOMKA KUIKOCTH B TEPMOMETPHUUIECKON TPYOKE OT
TEeMIIePaTypHhI.

7. HabmioneHue W3MeHEHUs] BHYTPEHHEH SHEpruu Teja
B pe3yibTare Tervlonepeaadyd U paboThl BHEUTHUX
cuJ.

8. HccnenoBanme  sBIEHUS  TEIJIOOOMEHA  IpHU
CMEIIMBAHUM XOJOAHON U TOPAYEH BOBL.

9. OmpeneneHne KOJIUYECTBA TEIUIOTHI, IOJIYYEHHOTO
BOJIOM pu TerooOMeHe c HarpeThIM
METAJUTMYECKUM HUIUHAPOM.

10. Onpenenenue yaenbHOU TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCIapeHus.

12. Onpenenenre OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIJIOTHI IIABJICHUS JIbJA.

duznueckre SBICHUA B NPUPOAE: IOBEPXHOCTHOE
HATSOKEHHE W KalmWULIPHBIE SBIEGHUS B MPHUPOJE,
6.18 KpUCTAJUIBI B TIpUpoe, n3nydenne CoHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHKUE POCHI, TYMaHa,

HUHCA, CHCIa.

TexHuueckue  yCTpPOMCTBA:  KamWUIAPbL, PUMEPHI
HCIIOJIb30BAaHUSl KPUCTAJIJIOB, KHUJIKOCTHBIA TEPMOMETP,
6.19 JaTYUK TEMIIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpBI, MCUXPOMETP, MapoBas TypOuHa,

JIBUTATENIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUHYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poaa 3JEeKTpUUECKUX 3apsiioB

BzaumoneiictBue 3apspkeHHbIX  Tell.  3akoH  Kynona
7.2 (3aBUCUMOCTb CHJIbI B3aUMOJAEUCTBHSI 3apSXKEHHBIX TN OT

BEJINYMHBI 3apsIJIOB U PACCTOSIHUS MEKAY TEIaMN)

7.3 Dnextpuueckoe noie. Hanpsk€HHOCTh AIEKTPUYECKOTo




nosist. [IpuHIMN cyneprno3unyy 3JIEKTPUYECKUX IOJIen

(Ha KAYECTBEHHOM YpPOBHE)

Hocurenn QJICKTPHUUYCCKUX 3apsAa0B. BHGMCHTapHBIﬁ

7.4 anexkTpudeckuit 3apsa. Ctpoenue atoma. [IpoBogHuky U
JUAIIEKTPUKH
7.5 3aKOH COXpaHEHMS IEKTPUUECKOTO 3apsiia
p DJIEKTPUYECKUH  TOK.  YCIOBHUS ~ CYIIECTBOBAHUSA
. ANEKTPUYECKOr0 TOKa. ICTOUHMKM MOCTOSIHHOTO TOKa
[HenctBus INEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). ODJIEKTPUYECKUH TOK B
KHUJIKOCTAX U razax
- Onextpuueckass wnenb. Cuna Toka. DJIEKTpUYECKOE
' HaIpsDKEHNE
=9 ComnpoTuBiieHne MIPOBOJHUKA. VemnbHOE
. CONPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa 1 ydacTkKa Lenu
[locnenoBarenbHOE W HapaJieIbHOE  COEAUHEHUE
7.11
IIPOBOIHUKOB
PabGota M MOIIHOCTb 3JEKTPHUUYECKOTO0 TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
713 ONEeKTpUYecKHe LEeNu M MOTPEeOUTENN 3JIEeKTPUUECKON
. sHepruu B ObiTy. KopoTkoe 3ambikanue
ITocrosiHHBIE MarHuThHL. B3auMozaeicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mosje. MarHuTHoe mone 3eMJId U €ro
' 3HA4YEHHE JJIsl KU3HU Ha 3emMIie
716 OmneiT Opcrena. MarHuTHOE MOJE 3JIEKTPUUYECKOTO TOKA.
. [IpumeHeHne JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MAarHUTHOrO IMOJs Ha IMPOBOAHUK C TOKOM.
17 DNeKTpoABUraTelb OCTOSSHHOrO ToKa. Mcrnonbp3oBaHue

AJIEKTPOJBUTATENCl B TEXHHUYECKHX YCTPOMCTBAX W Ha

TpaHCIopTe




OnbiTel  @apajnes.  SIBieHMe  3JIEKTPOMArHUTHOMN

7.18
nHaykuuu. [pasuiio Jlenna
DIIEKTPOreHEPATOP. CriocoOBbI MOTy4YEeHUS
7.19 AJIEKTPUYECKON SHEPIumu. DIEeKTPOCTAHITUN Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTUN
[IpakTryeckue pabOTHI:
1. OmpiTel 1O  HAOMIONCHHWIO  DJIEKTPU3AIUU Tl
WHIYKIIUEN U TIPH COMTPUKOCHOBEHUHU.
2. HccnenoBanue IOEHCTBUS DJIEKTPUYECKOrO IOJIA Ha
MIPOBOJIHUKH U TUAJIEKTPUKH.
3. COopka W mpoBepKa pabOTHI IEKTPHUUCCKOW IETH
IMOCTOSTHHOT'O TOKa.
4. W3mepeHue u peryJupoBaHUE CUJIBI TOKA.
5. HW3mepenue u peryaupoBaHUE HANPsKEHUS.
6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO
Yepe3 pe3ncTOp, OT COMPOTHBICHHUS PE3UCTOpa U
HaIPSKEHUSI Ha PE3UCTOPE.
7. OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
710 AJIEKTPUYECKOTO COMPOTUBIICHHS MPOBOJIHUKA OT €0

JIJIUHBL,  TUIOMIAAM  TONMEPEYHOTO  CEUCHUS U
Marepuana.

8. IlpoBepka mnpaBwiia CIOXEHUS HANPsDKEHUH NpU
MOCJIEIOBATEIbHOM COCTMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBWwia Uil CWIbl TOKa IpH
napauielIbHOM COeIMHEHUH PE3UCTOPOB.

10. Onpenenenne  paboOThl  DIEKTPUYECKOTO  TOKA,
uaymero yepe3 pesucrop. OmnpeneneHrne MOIIHOCTH
AIEKTPUIECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.

11. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HUIYILIETO
4yepe3 JIaMIIOUKY, OT HaMPSKEHUsI Ha HEH.

12. Onpenenenne KIIJ[ narpeBarensa. HWccnemoBanue
MardUTHOTO B3aUMOICHCTBUS IMOCTOSTHHBIX

MAar"duToOB.




13. 3yyeHue MarHuTHOTO MOJISI TOCTOSHHBIX MAarHUTOB
Py UX 00BETMHEHUH U Pa3ICIICHUN.

14. UccnenoBanue NEWCTBUS AJIEKTPUUECKOTO TOKa Ha
MarHuTHYIO CTPEJIKY.

15. OnbITBl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH  CHIIBI
B3aUMOJICHCTBUS KAaTyIIKU C TOKOM M MarHura OT
CUJIBI TOKA Y HAIIPaBJICHHUS TOKA B KaTYIIIKE.

16. Usyuenne  nmeWcTBUS ~ MAarHUTHOTO MO Ha
MIPOBOJIHUK C TOKOM.

17. KonctpyupoBanue u HU3y4YECHUE paboThI
AJIEKTPOJIBUTATEIIS.

18. U3mepenue KIIJI rnexTpoaBUraTeibHOM YCTAaHOBKH.

19. O1nbITHI o HUCCIIET0OBAHUIO SIBJICHUS
3JEKTPOMArHUTHOU WHIYKIUU: HUCCJIEI0OBAHUE
W3MEHEHUM 3HAYECHUSA u HaIpaBJICHUS

WHIYKITMOHHOTO TOKa

7.21

duznueckre SABJICHUS B TMPUPOJE: DICKTPUUECKHE
ABIIEHUs B  atMocdepe, OICKTPHUUECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMIIH, JIpei] MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS IS KU3HHU Ha 3eMiie, TOJISIPHOE

CUSAHHUC

7.22

TexHuyeckue yCTpOMCTBa: 3JEKTPOCKOIN, aMIEPMETP,
BOJILTMETp, PEOCTaT, CUETUUK DJIECKTPUUECKOIN SHEpPruu,
AJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,  HArpeBaTe/IbHBIC
ANEKTPOTPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJIBUTaTelb

IMOCTOAHHOI'O TOKA, reHEPATOP IMMOCTOAHHOI'O TOKa

9 KUIIACC

Kon

pasnena

Kox a1emernTa

[IpoBepsieMble 371€MEHTHI COAePIKAHUS

8

MEXAHUWYECKUE SBJIEHMA




Mexanndeckoe JBWXKEHHE. MarepuanbHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHUSI
8.3 PaBHOMEpHOE MTPAMONMHEITHOE IBUKEHHE
HepaBaomepnoe mnpsimonuHeitHoe nBmwxkeHue. CpenHss
8.4 U MTHOBEHHas CKOpPOCTh Tella MPU HEPaBHOMEPHOM
JBUKEHUH
g5 VYckopeHnue. PaBHOyCKOpEHHOE MIPSAMOJIMHENHOE
' JIBUKEHUE
8.6 Coboanoe nagenue. Onpitel ["anunes
PaBHomepHOe nABmkeHHE MO OKpyxHOCTU. llepuon u
8.7 yacToTa oOpameHus. JIuHeiiHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 Ilepseiit 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnit 3akon HeroTona
8.11 IIpyHIMI CynepHO3ULN CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHHs: cuia TPEHUS CKOJIbKEHUS, CUjia TPEHUS
' MOKOSI, IPyTHe BUIbI TPEHUS
g 14 Cwia TSKECTM M 3aKOH BCEMHUPHOTO TSATOTCHHS.
' Yckoperne cBOOOTHOTO MaICHHS
815 JBuxenne  mmaHer  Bokpyr  Connua.  Ilepsas
' KOCMMUECKasi CKOpocTb. HeBecoMOCTb U meperpy3ku
216 PaBHOBeCcHe MaTepuanbHOU TOYKU. AOCOIOTHO TBEPIOE
' TEJ0
817 PaBHOBecue TBEpPAOro Tela € 3aKPEIUIEHHON OChIO
' BpaieHusi. MoMeHT cwibl. LleHTp TsxecTn
8.18 Nmnynec Tena. M3smenenue ummynbca. IMIynsc cuiibl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeaktuBHOE nBHKEHUE
8.21 Mexanudeckast paboTa 1 MOIITHOCTh
8.22 PaGota cun TskecTH, ympyroctd, TpeHHs. CBs3b




SHEPrUU U padboThI

HOTGHIII/IaJII)HaSI OHEPIrusia TCIa, IOAHATOTO Haxg

8.23
MOBEPXHOCTHIO 3eMJIU
8.24 IloTeHnManbHas SHEPTUsL CKATOU IPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOH
8.25
SHEPrUn
8.26 3aK0H COXpaHEHUs MEXaHUYECKON YHEPTUN
[TpakTHyeckue padboTHI:
1. Ompenenennie cpeaHel CKOPOCTH  CKOJBXKEHUS
Opycka WM JBWXKCHHS [IapUKa MO0 HAKIOHHOM
MJIOCKOCTH.
2. Omnpenenenue YCKOpEHUS Tena pu
PaBHOYCKOPEHHOM  JBW)KCHUU 10  HAKIOHHOMN
TUIOCKOCTH.
3. MHccnenoBanue 3aBUCUMOCTH MYTU OT BPEMEHHU IPHU
PaBHOYCKOPEHHOM  JBWXEHHMHM 0e3 HayalbHON
CKOPOCTH.
4. IlpoBepka THIOTE3BI: €CJIIM TPH PaABHOYCKOPEHHOM
JIBIDKEHUH 0€3  HaYaJbHOW  CKOPOCTH  NYTH
8.27 OTHOCATCS  Kak psJ  HEYETHBIX  4YHCEN, TO
COOTBETCTBYIOIIHE MIPOMEKYTKH BpEMEHU
OJIMHAKOBBI.
5. HccnenoBaHue  3aBHUCHUMOCTH  CHJIBI  TPEHHUSA
CKOJIbKEHUS OT CHJIBl HOPMAJIBHOTO JAaBJICHUS.
Omnpenenenne k03P hUITMEHTa TPECHUS CKOTBKCHHS.
Onpenenenue KECTKOCTU MPYKUHBI.
8. Ompenenenue  paboOThl  CWJIBI  TPEHUS  IpH
PAaBHOMEPHOM JIBIDKCHHH Teja MO0 TOPU30HTAIBHOM
MOBEPXHOCTH.
9. Ompenenenue pabOTBl CHUJIBI  YIIPYTOCTH  TIPU
noabEMe rpysa ¢ UCMOJIb30BAHUEM HETIOJIBUKHOTO U
MOJIBUYKHOTO OJIOKOB
Ouznyeckue sSBIEHUS B MPUPOJE: IPUIUBBI U OTIUBHI,
8.28 nBkeHue T1iaHeT COJIHEYHOW CHUCTEMBbI, PEAKTUBHOE

JABMIXCHUC )KHUBBIX OPraHU3MOB




8.29

TexHuueckne  yCTpOMCTBA: CHOUIAOMETP, JIaTUYUKHU

MMOJIOKCHUS, paACCTOSAHNA U YCKOPCHUA, PAKCTBL

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarensHoe JABUKCHUC. OcHOBHbBIC XapPaKTCPUCTHUKU

KOJIeOaHHIA: nepuon, 4actora, aMIlinTyaa

9.2

MaremaTnueckuit u MPY>KUHHBII MasITHUKH.

[IpeBparienue sHepruu Npu KouedaTeIbHOM JIBHKEHUU

9.3

3aryxawomue KojieOaHusa. BpiHyXaeHHbIE KoseOaHus.

Pe3onanc

94

Mexaunueckue BOJHBL. CBOWCTBA MEXAaHHUYECKUX BOJIH.
[IpononbHble U TONEpeYHbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacupocTpaHeHus1. MeXaHUUYEeCKUE BOJIHBI

B TBépI[OM TCIC, CeCMHUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

HNudpa3Byk U yiIbTpa3Byk

9.7

[TpakTHyeckue padboTHI:

1. Ompenenenue 4YacTOTHl W Tepuoja KoJeOaHWi
MaTeMaTHYeCKOro MasiTHUKA.

2. OmpeneneHue 4YacTOThl M TepuoJaa KoJIeOaHHA
MPY>KUHHOTO MasgTHUKA

3. HccnenoBaHuwe 3aBUCUMOCTH TepHOJia KoJieOaHUM
MOJIBEILIEHHOTO K HUTH TPy3a OT AJTUHBI HUTH.

4. MHccnenoBaHue 3aBUCHMOCTH TepUoAa KOJICOAHMIA
MPY>KWUHHOTO MasiTHUKA OT MacChl Tpy3a.

5. TlpoBepka HE3aBUCUMOCTH TIEpHOJA KOJICOAHMIA
rpy3a, MOJBEIICHHOTO K HUTH, OT MaccChl Tpy3a U
JKECTKOCTU IIPY>KUHBI.

6. H3mepeHue yckopeHUs: CBOOOAHOTO MaACHUS

9.8

dusnueckue sBICHUS B npupoac: BOCIIPUATHE 3BYKOB
JKUBOTHBIMHU, 3CMIICTPACCHUC, celicCMHYECKHE BOJIHBI,

IMYHaMH, 5X0O

9.9

TexHUuecKkue YCTpOMCTBA: 53XOJOT, HCIOIb30BaHUE

YIBTPa3BYKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U QJIEKTPOMAT'HUTHBIE BOJIHBI




10.1 DJIEKTPOMarHuTHOE TOJI€. DJIEKTPOMArHUTHBIC BOJIHBI.
' CBoiicTBa 2JIEKTPOMATrHUTHBIX BOJTH
10.2 [Ixana 31eKTpOMarHUTHBIX BOJIH
103 DJieKTpoMarHuTHas npupoaa ceera. CKOpoCcTh CBeTa.
' BousiHOBBIE CBOMCTBaA CBETA
[IpakTryeckue paboOTHI:
10.4 N3yyenue CBOUCTB  DJEKTPOMATHUTHBIX BOJH C
MTOMOIIbIO MOOMITEHOTO TeedoHa
®dusnueckue SABICHHS B TMPUPOJE: OUOJIOTHUECKOE
10.5 JelCTBHE BHUJIUMOTO, yIbTpa(HOIETOBOTO u
PEHTTEHOBCKOT'0 U3JIy4eHUN
10.6 TexHuueckue yCTpOICTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozens cBeta. MIicTouHnkuy cBeTa
11.2 [IpsiMonIMHETHOE pacIIPOCTPAHEHHUE CBETA
113 Otpaxenue cBera. [Inockoe 3epkanio. 3aK0H OTpaxKeHUs
. CBeTa
114 [Ipenomnenune cBeta. 3aKOH NPEIOMJIEHUS CBETAa.
' [losiHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop nyyei B TMH3€
116 OnTnueckast cuctema (oToarmnapara, MUKPOCKONA H
' TeJIeCKoIa
11
117 I'maz kak onTuyeckas cucrema. bau30pykocTs U
' JaJIbHO30PKOCTh
118 Pasnoxxenue Oenoro cBera B criekTp. OnbiTel HhtoTOHA.
' CnoxeHue cnekTpajabHbIX IBETOB. Jlucnepcus cera
[TpakTrueckue pabOTHI:
1. HccnenoBanue 3aBUCHMOCTM  yIyla  OTPaKEHUs
CBETOBOTO JIy4ya OT yTIJia MaJIeHHUs.
11.9 2. H3ydenue XapakTepUCTHK H300pa’keHHs IpeaMeTra
B IJIOCKOM 3€pKalie.
3. HccnenoBanue 3aBUCUMOCTH yria MPEJIOMIICHUS
CBETOBOI'O Jyya OT YyIJla NaJCHUS Ha TPAHUIIC




«BO3JIyX — CTEKJIOM.

4. Tlomyuyenue n300pakeHu c MTOMOIIIBIO
coOuparomieit TUH3bIL.

5. Omnpenenenne ¢doxycHOro paccTosHus "
OINTUYECKOH CHIIBI cCOOMparoIIei INH3BL.
OMnbITH IO Pa3IOKEHUIO OEJIOro CBETa B CHEKTP.
OnbITH MO BOCHPUATHIO 1IBETA MPEAMETOB MPHU UX

HaOJII0/IEHUH Yepe3 [IBETOBbIE (DUIIBTPHI

®usuyeckue sBIeHUS B npupone: 3artMeHus CoiHua u

11.10 JlyHpl, 1IBeTa TEJ, ONTHYECKUE SIBICHUS B aTMocdepe
(uBeT HebOa, pedpakius, pagyra, MUPax)

11.11 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

‘ ¢doroanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA

1 OmnbiTel Pezepdopna m miaHeTapHas MoJielb aToMa.
' Mopens aroma bopa

129 Hcnyckanve M morjouieHue cBeTa aToMoM. KBaHTHI.
. JInnelyaTele CIIEKTPHI

12.3 PannoaktuBHOCTh. Anb(da, 6eTa- 1 raMMa-u3TydYeHHs

124 Crpoenue aromHoro sapa. HyxinonHas wmognens
' aTOMHOTO siapa. M3orons!

15 PagnoaxktuBHble mnpespamenus. Ilepuon mnomypacnana
' ATOMHBIX €D

12 126 SnepHble peakiuu. 3aKOHBI COXPAaHEHHUsS 3apsilOBOrO U

' MaccOBOTO YHUCEI

12.7 OHeprusi cBsI3U aTOMHBIX siiep. CBA3b Macchl U SHEPTUU

128 Peaxknuu cunTtesa u aenenus suep. MIcTouHUKM 3HEpruu
' Connua u 3B€37

12.9 Anepnas osHepretuka. JleiicTBUE  paJIMOAKTUBHBIX
' U3IIy4EHUH Ha KUBbIE OPTaHU3MBbI

[IpakTHyeckue paboTHI:
1910 1. HaGmiogeHue CIUIOMIHBIX W JIMHEWYATHIX CHEKTPOB

W3JTyYEHUS.

2. HccnenoBaHue  TPEKOB:  H3MEPEHUE  DHEPIUU




YaCTHIIBI 10 TOPMO3HOMY ITYTH (110 oTorpadusm).

3. H3mepeHue paanoakTUBHOTO (poHA

®dusnueckue SBICHUSA B IPUPOJE: €CTECTBEHHBIN

paavoOaKTUBHBII ¢oH, KOCMUYECKHE Iy4H,
12.11 PagUOAKTUBHOE H3JIy4CHHE IPUPOAHBIX MHHEPAJOB,
JEUCTBUE DPAJUOAKTUBHBIX H3IYyYEHU Ha OpraHu3M
YeJI0BEKa
1212 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJIUBUYAJIBHBIN 103UMETp, KaMepa Buibcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOI
INPOT'PAMMBI OCHOBHOT'O OBHIEI'O OBPA30BAHUA

Kon
NpoBepsieMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM pe3yJbTaTamM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTe/ibHO
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHope ®I'OC

[lonumanue ponu  ¢GuU3MKM B HAY4YHOHM  KapTHUHE  MHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3H
U TI03HABAGMOCTH SIBICHHH TPUPOJIBI, O POJM DSKCICPUMCHTA B
¢usnke, o cucremooOpaszyromeil ponud (HU3MKM B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH ¥ TEXHOJOTHH, 00 SBOJIOIHMH
(U3MUECKNX 3HAHWI M MX POJM B ILIEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKIAJ€ POCCHHCKMX M 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIECCOB OKPYIKAIOLIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHUs O BUJAX MaTepud (BEMIECTBO M TMOJE), O JBI)KCHHH Kak
crioco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (PU3UYECKOH CYIIHOCTH SIBICHUH MPHUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, OJJIEKTPOMATHUTHBIX M KBAaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTepHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HMUECKOE SBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUHN
B OKpYXKalOIlleM MHpE, BBIAENAS UX CYLIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Brnanenue ocHOBaMHM TOHSATUMHOrO ammapara M CHMBOJIUYECKOTO
si3pIKa (PU3WKHM ¥ WCIIOJIb30BAHHME WX JIJIST PEIICHUs y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tei, (U3MUYECKUE SIBICHUS U

IpOoHECChl, UCITOJIb3YH q)YHl[aMeHTaHBHBIG N OMIIMPUICCKUEC 3aKOHLBL

YMeHue onuchBaTh HN3YUYCHHBIC CBOICTBA TeII U (I)I/ISI/I‘-ICCKI/IC SIBJICHUA,

HCTIOJIb3YA (I)I/I3I/IIIGCKI/IG BCJIIMYMHBI

Bnagenue ocHoBaMM METOJOB HAY4YHOTO IIO3HAHUS C Y4ETOM
coOJIrOIeHHsT TPaBMJI OE301IaCHOTO TpyJa: HaOMoAeHUE (HU3UIECKUX
SIBJICHUI:

YMEHHE CaMOCTOSTEIBbHO COOMpATh HKCIEPUMEHTAIbHYIO YCTaHOBKY




W3 JTAaHHOTO Habopa 00OpyIOBaHMS MO WHCTPYKIIMH, OMHUCHIBATH XOJI
OTIbITA M 3aIHMCHIBATh €T0 PE3YIbTATHI, (POPMYIHUPOBATH BHIBOIHI;
IMMPOBCACHUC NPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (bI/I3I/I‘IeCKI/IX BCIIMYHNH:
YMCHUC IJIaHUPOBATH HU3MCPCHUHA, CaMOCTOATCIBHO C06HpaTb
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY 10 HHCTPYKIIUH, BBIYUCIIATH
3HAUEHUE BEIMYMHBI U AHATM3UPOBATH MOJYYEHHBIC PE3YNIbTAThl C
y4€TOM 3aJaHHOM MOTPEUTHOCTH PE3YJIbTATOB U3MEPCHHUN;
NPOBE/ICHUE  HECIIOKHBIX  DKCIEPUMEHTAIBHBIX  HCCIICOBaHUM;
CaMOCTOSITEIEHO ~ COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY W
MPOBOIUTh  WCCIEIOBAHWE  TIO0  WHCTPYKIUH,  MPEICTABISATH
MOJIYYCHHBIC 3aBUCHUMOCTHU (1)I/I3I/I'-ICCKI/IX BCJIIMUYNH B BHIC Ta6J'II/III n
Fpaq)HKOB, YUYUTBIBATH NOTPCIIHOCTH, JCJIaTh BBIBOALI 110 PE3yjibTaTaM

HCCICIO0BaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (pU3MUECKUX  Mojenen
(MaTepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, MOJEIU CTPOEHUS
ra3oB, >KMAKOCTEHM U TBEPABIX Tel, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHasi MOJieJIb aTOMHOIO siipa) U yMEHHE HPUMEHSTb UX s

00BbsICHEHUS (U3UIECKUX MPOIECCOB

YMmeHne oOBACHATh (PU3UUECKHE MPOIECCHl M CBOMCTBA TEJl, B TOM
guciae W B KOHTEKCTE CHUTyallMid IPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATH MPUIMHHO-CJIC/ICTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C ONMOPOW HAa M3YYEHHBIE CBOMCTBA (PU3UIECKUX

SIBIICHUH, PU3NYIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMmenue pemarts pacu€THble 3agaun (Ha Oaze 2 — 3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI W (OpMyNbI, CBs3bIBaOIIME (pU3MUECKHe
BEJIMYMHBL, B YACTHOCTH, 3alUCHIBATh KpPAaTKOE YCIOBUE 3aJauH,
BBISIBJISITH HEAOCTAIOLUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HeoOXoIuMble [l e€ pelleHus, UCIIOJIb30BaTh CIPABOYHbBIE JaHHBIE,
MPOBOJIUTH PACYEThl W OLCHUBATH PEATMCTHYHOCTH TIOTYYEHHOTO
3HA4YCHUS (PU3NYECKON BEJIMUYMHBI; YMEHUE OINPEACNISATh Pa3MEPHOCTh

(U3MYEeCKOl BETMYNHBI, TIOTYY€HHON TPU PEUICHUH 331a4H

YmMmenue XapaKTCPpU30BaThL MPHUHIUIIBI I[GﬁCTBHSI TCEXHUYCCKHUX
YCTPOP'ICTB, B TOM YHCJI€ OBITOBBIX HpI/I60pOB, U TPOMBIIIJICHHBIX
TEXHOJIOTUYCCKUX IMPOUCCCOB IO UX OIMMCAHUIO, MUCIIOJIb3YA 3HAHHA O

CBOMCTBax (1)I/ISI/I‘ICCKI/IX SBJICHUHA WU H€O6XO,Z[I/IMBIG (bHBquCKI/Ie




3aKOHOMEPHOCTH

10

YMeHHe UCHONb30BaTh 3HAHUS O (U3HYECKUX SBICHUAX B
MOBCETHEBHOM KHM3HM s obOecredeHHst OE30MacHOCTH — MpHU
oOpameHun ¢ OBITOBBIMH ~ IpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pOBbsi U  COOJIOAEHUS HOPM
9KOJIOTUYECKOTO IOBEJIEHUs] B OKpYXKarollel cpejae; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHHS JOCTHKCHUH (U3MKM M TEXHOJOTHH

JJI1 paluOHAJIBHOT'O IMTPUPOAOIIOJIB30BAHUA

11

OnpIT moucka, HpeoOpa3oBaHUs U IPEACTaBICHUS HHOpPMAIUU
(U3MYECKOro COAEpKaHUA C HCIOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTUI; YMEHHE OLEHUBATh JIOCTOBEPHOCTH
MOJIyYeHHOW WHQOpPMAIIMM HA OCHOBE HWMEIOIIUXCS 3HAHUN U
JOTIONIHUTEIbHBIX ~ MCTOYHUKOB; yYMEHHME  HCIIOJIB30BAaTh  IIPH
BBIIIOJTHEHUH YYEOHBIX 3alaHUil Hay4HO-TOMYJISIPHYIO JIMTEpaTypy
(Gu3MYeCcKOro colepkaHusi, CIIpaBOYHbIE MaTepHalbl, PECYpChl CETH
WntepHer; BiageHue 0a30BbIMM  HaBbIKaMM  IpeoOpa3oBaHus
UHQOpPMALIMU M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYTYl0; YMEHHE
CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOLIEHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I 13 HECKOJIBKMX HCTOYHUKOB




IHHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
. Mexannueckoe JBWKeHHe. MarepuanbHass Touka. Cucrema  OTCUéTa.
' OTHOCHUTENIBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHXKeHUE. CpenHsas ckopocTtb. Dopmyna s
1.2 BBIYMCIICHUS CPEHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NpsAMONMHEIHOE NBH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI T€jIa OT
BPEMEHHU B ClIy4ae PaBHOMEPHOI'O IIPSMOJIMHEUHOTO JBUKCHUS:
13 x(t)=x,+vt
I'paduky 3aBHCUMOCTH OT BPEMEHH [JIsi TPOCKIMH CKOPOCTH, TMPOCKIIUU
MepEMENIEHUs, IIyTH, KOOPAMHATBI I[P PABHOMEPHOM MPSIMOJIMHEUHOM
JBUKEHUU
3aBUCUMOCTh KOOpPAMHATHI Tejla OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKCHUS:
3
Se(f)=vy = f+ay = ;
2
@opMynbl I MPOEKLUMU TEPEMEIEHUs, MPOEKUUHA CKOPOCTH U IMPOEKIIHUH
YCKOPEHUS IIPU PaBHOYCKOPEHHOM MPSAMOJNHEWHOM JBUKEHUU
2
1.4 .sx(r)=vﬁx-r+ax-5.
U_\'('f) =Up, T4, I,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'paduky 3aBUCHMOCTH OT BpPEeMEHHM IS TPOSKIUUA YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, IIPOEKIUH IEePEMEILIECHUs, KOOPAUHATHI IIPM PAaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIB>KEHHUU
CBoboanoe manenue. GopMyIbl, OMUCHIBAIOIINE CBOOOJHOE MaJeHHE Teja IO
1.5 BEpPTUKANIHU (JABI)KEHUE Tella BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emun). ['paduku 3aBUCHMOCTH OT BpPEMEHH Il MPOEKIHMH YCKOPEHHS,




MIPOEKIIMU CKOPOCTH M KOOPAMHATHI NpU CBOOOAHOM MAJEHUM Tela 110

BEPTUKAIIN

CKOpoCTh paBHOMEPHOTO [BI)KEHHUS Tela 10 OKpyXHocTH. HampaBnenue
CKOPOCTH.

CDOpMYJ]a IJId BBIYUCIICHUSA CKOPOCTH 4YCPEC3 paJuyC OKPYXHOCTHU U IICPHUOI

oOpalieHus:
2R
L=
T

LentpoctpemurensHoe yckopenue. HampasieHue IEHTPOCTPEMUTEIBLHOTO

1.6 yckopenus. Dopmyiia 11 BBIYUCICHUS YCKOPEHUS:
2
a. = v
" R
®dopmyia, cBsI3bIBaroLIas IEPUOJI U YaCTOTY OOpaIEHUS:
1
V==
T
Macca. IInotHocTs Bemectsa. @opMyra I BBIYUCICHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas Gusnueckas BeqnynHa. ClokeHue CUil
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bsaumopencrtaue ten. Tperuit 3akon HeroTona:
1.11 F 217 _Fl—:»z
12 TpeHue okost U TpeHHUE CKONbKEeHMs. PopMyIna I BBIYUCICHUS. MOLYJIS CHJIBI

TPCHUS CKOJIbKCHUA:




FTP=M'N

1.13

Hedopmanust Tenma. Ymopyrue u Heymnpyrue aegopmanuu. 3aKOH yIpYrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHUA:

My -1,
F=Gg. 1 _2
R2
Cuna TsoKecTH. Y CKOpEeHHe CBOOOIHOTO T1aI€HHSI.
dopmyia JIs BEIYUCIEHHS CUITBI TSOKECTH BOJIM3H oBepXxHocTH 3emi: F = mg.
Jlswkenue mianeT Bokpyr CosHia. [lepBas KocMUUYECKast CKOPOCTb.

HeBecomocTh 1 neperpysku

1.15

Nmmynbe Tema — BekTopHas pu3ndeckas BEIMUMHA.
D=mi

I/IMHYJ'IBC cucteMsl Te. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aK0H COXpaHEHUS UMITYJIbCa I 3aMKHYTON CUCTEMBI TEJI:
=y +m, U, =const

PeaxkTuBHOE NBUMXEHUE

1.17

Mexanunueckasi padora. @opmyra assi BBIYUCICHUS PaOOThI CHIIBIL:

A=F5cosct

Mexanndeckas MOIIHOCTB:

n=4
I

1.18

Kunetnueckas n MOTCHIUAJIbHAs SHCPIUA. q)OpMyJIa JJIs1 BBIYMCIICHUA

KUHETUYECKON YHEPTUU:
n E_J'z
By

Teopema 0 kuHeTHUECKOH YHEpPrUu. Popmyria sl BBIYUCICHUS TOTEHIUATBHOU




OHEPIruM TCjIa, IOAHATOIO

HaJ 3eMIEii:

E,= mgh

Mexannyeckast SJHEprusi:

E=E;.+E P
1.19 3aKOH COXpaHEHUs1 MEXaHWYEeCKOM sHeprun. @opmyiia s 3aKOHa COXPAHEHUS
MEXaHWYECKOW SHEPIrUuu B OTCYTCTBUE CUII TpeHus: E = const.
[IpeBparnieHre MEXaHUYECKON SHEPTUU IPU HAJTMYUH CUIIBI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peryar. Moment cunbl: M - Fl.
VYcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20
[ToaBuxHBINM 1 HeTTOABWKHBIN O0710KK. KIIJ] MpocThIX MEXaHU3MOB,
n= Aumma
14‘3&'.[‘1:&"15{
JlaBiieHue TBEPIOTO TeEA.
@opMyiia 71 BBIYMCIICHUS 1aBJICHHS TBEPIOTO Tea:
F
P= ch
191 Hasnenue raza. ATMochepHOe JaBlIeHHE.
' I'mapocraTuyeckoe naBieHUE BHYTPH KUIAKOCTH.
dopMyia 7151 BBIYUCIICHUS 1aBJICHUS BHYTPHU KUIAKOCTH:
P=PE+Dy,
1.22 3axoH [lackans. 'mapaBnnyeckuii npecc
3akoH Apxumena. Popmyna Uil ONPENENCHUS BBITAJKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TeJO, IOTPYKEHHOE B KUIAKOCThH WM ra3:
1.23

Fap =PEV

Ycnosue miaBanus tena. [naBanue cyaoB U BO3AyXOIUIaBaHUE




1.24

Mexanndyeckue KojeOaHusl. AMIUIMTY[a, TEPHOJ ¢ YacToTa KoJieOaHUHM.

®opmyiia, CBA3BIBAOLIAS YACTOTY U EPUOJ KOJICOAHUIA:

1.25

MaremaTtuueckuid W TPYXKUHHBIA MasTHUKU. [IpeBpamieHue sHepruv mnpu

KOJIeOaTEeIbHOM IBIKCHUH

1.26

3aryxaromue konebanus. BeiHy ) IeHHbIe Konebanus. Pesonanc

1.27

Mexanuueckue BOJHBI. [IpomosbHBIE M TONEpPEUYHBbIE BOJIHBL. [[MHA BOJIHBI U

CKOPOCTB paclpoOCTpaHCHUS BOJIHBI:

b=v-T

1.28

3Byk. I'poMKkocTs U BbIcOoTa 3BykKa. OTpa)keHHe 3BYKOBOW BOJHBI Ha TpaHUIIE

nByx cpen. MIHdpa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomul

WN3mepeHne cpenHell IUIOTHOCTH BEUIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
NPYXUHBL;, KO((GUIIMEHTAa TPEHUSI CKONBXKEHHS; PaOOThl CHUJIBI TPEHUS, CHIIBI
VIPYTOCTH; CPEIHEH CKOPOCTH JIBIKCHHUS OpyCKa IO HAKIOHHOW IJIOCKOCTH;
YCKOpeHHUsT Opycka TpW JBUKCHHH 1O HAKIOHHOW IUIOCKOCTH; YacCTOTHI U
nepuoja KojebaHUN MaTeMaTHYeCKOTO MasTHUKA; 4YacTOThl U Iepuoja
KoneOaHui MPYKUHHOTO MasTHUKA,; MOMEHTA CHWJIBI, ICUCTBYIOIIETO HA phIyar;
paboThl CHIJIBI YOPYTOCTH MpPU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
6510Ka; pabOTHl CUIIBI YIPYTOCTH MPHU MOIBEME TPy3a C MOMOIIBIO MOABHKHOTO
0J10Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT O0BEMA MOTPYKEHHOM
JaCcTHu T€Ja U OT INNIOTHOCTHU XKHUJIKOCTH, HE3aBUCHUMOCTHU BBITaHKHBaIOHICﬁ CHUJIBI
OT MACChI TCJIa; CUJIbI TPCHUSA CKOJILXKCHUA OT CUJIbI HOPMAJIBHOTO JAaBJICHUA U OT
poaa MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOIIECH B MPYKUHE, OT CTEICHU
nedopManuy MPYKUHBI;, YCKOPEHHsI OpycKa OT yriia HaKJIOHA HAMpaBIISIONICH;
neproja (4acToThl) KoneOaHWH HUTSHOTO MasTHUKA OT JJIMHBI HUTH; TIEPHOJIA
KoneOaHui MPYKUHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTU TPY>KUHBI,
UCCJIeIOBaHNE HE3aBUCHUMOCTH Mepuojia KoleOaHUN HUTSHOTO MasTHHKA OT

Mmacchl rpy3a. [IpoBepka yciioBHsl paBHOBECHUS pbluara

1.30

Qusuueckue A6neHus 6 npupode: TPUMEPHl JBHXKEHHA C pPa3IUYHBIMU
CKOPOCTSIMH B )KUBOM U HEKUBOUW NPUPOJIE, NIEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, IMPUWIKMBbBI W OTJIHBBI, IABWXCHHUC IUIAHCT ConHe4yHon CHCTCMBI,




PEAKTUBHOE JBUKEHUE JKUBBIX OPTaHU3MOB, PblYaru B TEJI€ YEJIOBEKA, BIUSIHUE
aTMoc(epHOro JaBIeHUsS Ha KUBOW OPTraHMW3M, IUTABAHHE PHIO, BOCIIPHUSATHE

3BYKOB JKUBOTHBIMHU, 3€CMJICTPACCHUC, celicMuuecKue BOJIHBI, IyHAMH, 3X0O

Texnuueckue ycmpoiicmea.‘ CIIUAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIHUIIHUKH, PAKCTbI, pbiyar, HOJBIKHBIA M

HEIIOIBHKHBIH 6J'IOKI/I, HAKJIOHHAA IJIOCKOCTb, MPOCTBIC MCXAHWU3MBI B 6BITy,

131 COOOIIAOIINECS] COCYMbI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITUJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIO)KCHHUSI ~ MOJICKYJIIPHO-KHUHETUYECKOW  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOro, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHUN BEILIECTBA.
Kpucrannuueckue u amopdusie Tena

”9 JIBmkenue dyactuil BemiecTBa. CBs3b CKOPOCTH JBHKEHHSI YacTHIl C

' TeMiiepatypoil. bpoyHoBckoe aBmkenue, 1udy3us

2.3 CmauuBaHuE Y KanWJUISIPHBIE SIBIICHUS

24 TemioBoe pacHIMpeHUE U CKATHE

2.5 TennoBoe paBHOBecHe

Y Buytpennsis sneprus. Pabora u Teruomepenaya Kak CIOCOOBI M3MEHEHUS

. BHYTpPEHHEH YHEPrUH

2.7 Bune! Terionepenayn: TemiIoNpoOBOAHOCTh, KOHBEKIUS, H3ITYyUCHHE
HarpeBanue wu oxnaxaenue Ten. KonauuecTBO  TEIIOTHI. Y enbHas
TETIOEMKOCTB:

2.8
O=cm(t,~t)
3aKOH COXpaHEHUs PHEPruH B TEIJIOBBIX MpolleccaX. YpaBHEHHE TEILUIOBOTO
Oamanca:

2.9

O +0, +..=0
Ucnapenne u xonaeHcauusi. M3MeHeHuEe BHYTpPEHHEH HSHEpPrHUM B IMpolecce
510 ucmapeHus U KouaeHcauuu. KureHue IKUIKOCTH. YJelbHas TeruioTa
. napooOpazoBanus: L = Q/m
2.11 Brnaxxnocts Bo3iyxa




2.12

[InaBnenne wu Kpucrajumsanus. II3MeHeHMe BHYTPEHHEH OHEpPruM IpH

IJIaBJICHUU U KpUCTAJIJIN3allH. yI[eJIBHaSI TCIIOTA IIJIaBJICHUA !

0

m

2.13

BuyTpeHHss dHEeprus CropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CrOpaHus TOIUIMBA:

q=0/m

2.14

[Tpunuuns! padotsl TernoBbix Asurareneii. KITJ{ teroBoro asurarens

2.15

IIpakmuyeckue pabomol

N3Mepenune ynenpHOM TEIIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJONW KOMHATHOM TeMmmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTbli LWIMHAP;, KOJHMYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThIM LMIUHAPOM, IOCJE OIyCKaHWs €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHON BJIAXKHOCTH BO31yXa; YAEIbHOW TEIUIOTHI
IiaBieHus Jnpaa. McciaemoBaHue H3MEHEHHsS TeMIeEpaTypbl BOJbBI  MPHU
Pa3IUYHBIX YCJIOBHUSAX; SIBICHUS TEIJIOOOMEHA IMpPHU CMEIIMBAHUM XOJIOAHOU U

ropsiueid BOJBI; MpoIecca UCTIapCHUs

2.16

Dusuueckue sA61eHUS 8 npupode: MOBCPXHOCTHOC HATAKCHUC W KAIIUIIISIPHBIC
SABJICHUA B IPUPOAC, KPHUCTAJIJIBI B IMPUPOLAC, U3ITYUCHUC COJ'IHLIa, 3aMCpP3aHnC

BOJI0EMOB, MOpCKHUE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra

2.17

Texnuueckue ycmpoticmea: KauWUIPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIOB,
XKUJAKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOuHA, JBUTATE]Ib BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3HCKTpI/I33HI/IH TCII. Z[Ba BUJIA SJICKTPUYCCKUX 3apsa10B

3.2

B3aunmoneiictBue 3apsikeHHBIX Teil. 3akoH Kynona

33

3aKOH COXpaHEHHS AIIEKTPHUYECKOTO 3apsiia

34

Onekrpuueckoe mnoje. HanpsxEHHOCTh 3nekTpuueckoro mnons. I[lpuHiun

CYINEPHO3UIMHU HIEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)

3.5

Hocurenu osnexrpudeckux 3apsgoB. JIeHCTBHE DIIEKTPUYECKOrO IO Ha

JJIEKTpUYECKUE 3apAabl. [IpOBOMHUKY U AUDIIEKTPUKU

3.6

[locTostHHBIN 3neKTpUYEeCKU TOK. JlelcTBUs 3nmekTpuyeckoro Toka. Cuia Toka.




Hampsxenue.
I=q/t,U=A/

BHGKTpI/ILIeCKOG COIIPOTUBJICHHC. Y,I[CJ'IBHOG QJICKTPHUUICCKOC COIIPOTUBJICHHUC:

3.7 R = pl/S
18 3akon OMa 11 yyacTka aekTpudeckoit uenu: I = U/R
IlocnenoBarenbHOE COEAMHEHNE TIPOBOIHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 [TapannenbsHOE COEAMHEHUE TPOBOAHUKOB PABHOTO CONIPOTUBIICHHUS:
U=U;I=1+I;R=2.
2 2 7
CMelaHHbIE COEIMHEHUS IPOBOIHUKOB
Pa6ora u MmoutHOCTS 3neKkTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH /xoyns — Jlenna:
2
3.11 Q=I"-R-t
310 Oneir DOpcrena. MarHuTHOe MOJIE TPSIMOTO MPOBOJHHMKA € TOKOM. JIMHHMH
MarHUTHON MHIYKLIUU
313 MaruuTHOE 10JI€ IIOCTOSIHHOTO Mar"Hura. B3aumoneiucTBue NOCTOSHHBIX
MarHuToOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SABineHue 3eKTpoMarHuTHON HHAYKLuK. [IpaBuno Jlenna
IIpakmuyeckue pabomol
W3MepeHnue  dIEKTPUYECKOrO  CONPOTHUBIEHUS  PE3UCTOpPAa;  MOLIHOCTH
JIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPHUUECKOTO TOKA.
3.16 UccnenoBanne 3aBUCMMOCTH CWJIBI TOKAa, BO3HHMKAIOUIETO B MPOBOJHHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSDKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH
CONPOTHUBJIEHUS OT JJIMHBI MPOBOJHUKA, TJIOMIAJAN €rO MOMEPEYHOr0 CEYEHU U

YACJIBHOTO COPOTUBJICHU.




HpOBCpKa mnpaBujia I SJICKTPHUYCCKOTO HAIIPAXKCHHA IMPU IMOCICA0BATCIBHOM
COCAVMHCHUHU TMPOBOAHHKOB, IIpaBuWjia IJIA CHIIBI SJICKTPUYCCKOIO TOKa IIpU

napauieIbHOM COeIMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUYKA)

DQusuueckue a61eHUs 8 Npupode: BICKTPUUECKUE SABICHHS B aTMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMiid, Apei( MoIoCcoB,
POJIb MAarHUTHOTO TOJISI I7IS1 KU3HH Ha 3eMJIe, MOJISIPHOE CUSHUE
Texnuyeckue ycmpoticmea: 3JEKTPOCKOI, aMIEpMETp, BOJBTMETP, PeocTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHbIC INEKTPONPUOOPHI (mpumepsl), IEKTPUYECKHE
MPEIOXPAHUTENIN, DJICKTPOMArHUT, JJICKTPOJBHUTATEIb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOT'O TOKa
3.19 DnekTpoMarHuTHbIe BoJHBI. [1Ikana 3neKkTpoMarHuTHBIX BOJTH
3.20 JlyueBas monens ceta. [IpsimonuHeitHOe pacipocTpaHeHHEe CBETa
3.21 3akoH oTpaxkeHus ceTa. [Imockoe 3epkaiio
3.22 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceta
304 Jlunza. Xox nyueit B nunze. DOKycHOE paccTosiHue JIMH3BL. OnTudeckas cuia
' nuu3bl: D = 1/F
3.25 I'na3 kak ontudeckas cuctema. OnTuueckue npudopbl
IIpaxmuueckue pabomul
###Part##l3mMepenne ONTUYECKONW CHIIBI COOMparomei JHUH3BL, (HOKYCHOTO
paccTosiHUs coOuparomiei JMH3bI (10 CBONCTBY paBEHCTBA pa3MepOB MpeaMeTa U
M300paXeHUs, KOTJa MPEIMET PAaclooKeH B JIBOMHOM (POKYyCeE), MOKa3aTest
3.26 IIPEJIOMJIEHUS CTEKJIA.
#H##Part##llccnenoBanrue CBOMCTBA U300PaKEHUSI, MOJYYEHHOTO C IMOMOIIBIO
coOuparomieil JTUH3bI, W3MEHEHUsS (HOKYCHOTO DPACCTOSHUS JIBYX CIIOKECHHBIX
JUH3; 3aBUCUMOCTH yrja NPEJOMIICHUS CBETOBOTO Jiyda OT yIJia TMaJeHUs Ha
TPaHUIIE «BO3JIYX — CTEKIIO»
307 Qusuueckue seneruss 6 npupoode. 3armenus ConHna u JIyHbI, 1BeTa Te,
' ONTHYECKHE SBJICHUS B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticméa: OYKHM, NEPUCKOI, QoToanmnapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGIE ABJIEHUA
4.1 PagunoaktuBHOCTh. Anb(a-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oera-




pacmana

4.2 Omnertel Pesepdopaa mo paccesnuto anbha-yactun. [Inanerapaas Mmoaens aToMma
4.3 Coctas atoMHOro siipa. M30Tomnsl

4.4 Ilepuox nonypacnazna aTOMHBIX SIAEDP

4.5 SInepHble peakuuu. 3aKOHbI COXPAHEHUS 3aps10BOI0 M MaCCOBOTO YUCET

Qusuyeckue sAGNeHUs 6 Npupode. E€CTECTBEHHBIH paJuOaKTHBHBIA (OH,
4.6 KOCMUYECKHE JIyud, paJMOAKTUBHOE HW3JIyY€HUE MPHUPOJIHBIX MHUHEPAJIOB,

Z[ef/'ICTBI/IC PaaArOaKTUBHBIX I/ISJ’Iy‘ICHI/II‘/JI Ha OpraHu3M 4YCJIOBCKA

47 TexHuueckue ycmpoticmea: CUEKTPOCKOIN, MHAUBUAYAIbHBIN J03UMETp, KaMepa

BuibcoHa, sinepHast SHEpreTuka

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka: 7-i kacc: 6a30BbIA YPOBEHB: yUeOHUK; 3-€ U3jaHne, IepepaboTaHHOe
[leppiukun .M., UBanos A.M. AxkuuonepHoe ooduiectBo «M3aaTenbeTBo
«IIpocBenienue»

» dusuka: 8-i kacc: 6a30BBIM YPOBEHb: YUEOHUK; 3-€ U3/IaHKE, IepepadoTaHHOE
[Teppimkuna .M., UBanoB A.W. AkimonepHoe o0miecTBo «M3aaTenbeTBo
«IIpocBenienue»

» dusuka: 9-i knacc: 0a30BbIN YPOBEHb: YyU€OHUK; 3-€ U3/laHKe, epepadoTaHHOE
[Teppimkun .M., I'ytauk E.M., IBanoB A.U. u n1p. AKIimoHepHOe 00IIECTBO

«I/IBILaTGJIBCTBO «HpOCBeIHeHI/IC»




METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

o TI'yrauk E.M., PribakoBa E.B. Tematuueckoe 1 moypoYHOE IJIAHUPOBAHUE
K yueOHuky A.B. Il€ppikuna «dusuka-7», uza. «Ipodar», Mocksa 2001
TO/I.

o ['yrauxk E.M., PriGakoBa E.B.

Temarnueckoe v MOypOYHOE TUTAHUPOBAHKE K yueOHUKY A.B.

[1éprrmkuna «Puzuka-8», u3z. «Ipoda», Mocksa 2001 rox.

o I'yrauk E.M., lllaponnna E.B., Jloponuna O.1. TemaTtnueckoe u
NOypoYHOe M1aHupoBaHue K yueoOHuky A.B. [1€peimkuna, E.M. I'yTHuK

«Duzuka-9», u3a. «poday», Mocksa 2002 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

1. «kEquHOE OKHO J0CTYyIa K 00pa3oBaTeIbHBIM PECypcam»»-
http://windows.edu.ru/

2. «EnuHas xostekius mugpoBbIX 00pa3oBaTelbHBIX pecypcoBy - http://school-
collection.edu.ru/

3. «®enepanbHbIN HEHTP UHPOPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru/

http://eor.edu.ru

4. bubnuoteka [{OK: https://m.edsoo.ru/



OuneHoYHbIe MaTepUaJIbl

OLeHOYHBIE CpElCTBA COCTABIEHBI JIsl MPOBEACHUS TEKYILETO U UTOTrOBOIrO
KOHTpoug 1o ¢usuke B 7-9 knaccax B KOTopsix ucnonb3yercs Y MK «Duznka»
A.B. Iléppiukuna, E.M. I'yrHuka u ap. B ceapMoM kjacce mpenycMOTPEHO
MPOBEJICHUE YETHIPEX PabdOT TEMATUYECKOTO KOHTPOJIS, B BOCBMOM Kjacce
4eThIPEX U B JIEBATOM KJlacce — MATH padot. M3yuenue kypca

(GUBUKH KaXJI0ro Kjiacca 3aBepIlaeTcsl MPOBEICHUEM HTOTOBBIX KOHTPOIBHBIX
pabor.

Copep>kaHue OIICHOYHBIX MaTepHalOB OMNpeNeNsieTCs CojAepaHueM paboueit
nporpaMMbl M COJICP’KAHMEM  HUCIOJB3YyeMbIX Y4YEOHUKOB, C  Y4ETOM
METOIMYECKNX PEKOMEHJAluid 10  pa3padOTKe OICHOYHBIX  CPECTB,
UCIOJIb3YeMBbIX 00111e00pa30BaTeIbHBIMUA OpPraHu3alUsiIMA TPU  [POBEACHUU
KOHTPOJBHBIX OIEHOYHBIX Mporieayp. Ha ocHoBe kogudukaTopa 2JIeMeHTOB
collepKaHusl W TpeOOBaHUM K YPOBHIO TOATOTOBKM OOYYalOLIUXCS IS
POBEIEHHUS] OCHOBHOI'0 T'OCYJApPCTBEHHOIO 3K3amMeHa MO0 (U3MKE, CO3/JaHbl
KOAU(UKATOPBI AJIEMEHTOB COJIEpKaHUS W TPeOOBAaHUN K YPOBHIO OCBOCHHS
00y4YarolMUMHCS OTIEIBHBIX TEM, Pa3/esioB Kypca (PU3NKKA OCHOBHOM IIKOJI, a
Ha UX OCHOBE - CHEIU(DHUKAIINH.

Tunossie KMM mnpenctaBnsitioT OJHOTUIHBIE JISI BCEX KIJIACCOB 3a/aHMs,
BKJIIOYAIOIINE B ce0sl 3alaHusi TpEX YpPOBHEH, MO CTPYKType MOXOXKHUX Ha
3ananud, npuMmensiembie Ha EI'D u OI'D no ¢usuke. 3aganus, ucmoib3yembie B
paboTax, B OCHOBHOM B35ThI U3 COOpHUKOB «KOHTPOJIbHBIEC U CAMOCTOSITEIIbHBIC
pabotsl o pusuke» 7 - 9 knacc. O.W. I'pomuena, «Ik3amen», Mockaa, 2010r.
Kaxxnas koHTposibHas pabota cocTout U3 Tpéx yposHeit: A, B u C.

3agaHuss ypoBHS A — TECTOBBIE C BBHIOODOM OJHOTO BapHUaHTa OTBETa W3
MPEJIOKEHHBIX, 3aJaHusi YpoBHS B — Ha COOTBETCTBHE, MHOXECTBEHHBIN
BbIOOp, ypoBHSI C — pa3BEPHYTOE pelieHue 3a/1aud. BoIMONMHATE KOHTPOJIbHbIE
paboThl ydyalipecs MOTYT B TETpaaud s KOHTPOJbHBIX paldoT, IMOO Ha
MOJICOTOBJIEHHOM OJIaHKe.

OueHoyHbie MaTepuaJbl 7 — 9 kiacc.

Koaudukarop »3/1eMeHTOB coaep:KaHMsi M TpPeOOBaHUIlT K YPOBHIO
NMOArOTOBKHU O0yYAKOIIUXCH /ISl MPOBeleHUs] KOHTPOJbHbIX pador B 7 — 9
KJaccax no (pusuke.

KonudukaTtop 311eMEHTOB cojiepKaHus U TPeOOBaHMIA K YPOBHIO MOATOTOBKU
oOydJaromuxcs JJis TMPOBEACHUS KOHTPOJBHBIX paboT 1Mo (U3UKE SIBISETCA
OJIHUM U3 IOKYMEHTOB, OIPEACIISIIONIUX CTPYKTYPY U COJIEpHKAHUE KOHTPOJIHHO
- OILIEHOYHBIX MaTEepHUaJOB.

Komudukatop sBAsSETCSs CHCTEMaTU3UPOBAHHBIM IEpEYHEM TpPEOOBAHUN K
YPOBHIO TIOJITOTOBKU O0YYAIOIIUXCS ¥ IPOBEPSEMBIX 2JIEMEHTOB COJIEPKAHUS, B
KOTOPOM KaXKJIOMY OOBEKTY COOTBETCTBYET OMPEICICHHBIN KOJI.

Komudukarop  cocraBmeHn  Ha  Oaze  demepalbHOr0  KOMIIOHEHTA
roCyJapCTBEHHOTO CTaHJapTa OCHOBHOTO 00I1Iero oOpa3oBaHus MO (usuke
(mpuxa3z Muno6pazoBanus Poccun ot 05.03.2004 1. Ne 1089 «O06 yTBepKaeHUH



denepanbHOT0 KOMIIOHEHTa TOCYJAapPCTBEHHBIX OOpa30BaTENbHBIX CTaHIAPTOB
Ha4YaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro M CpeaHero (IOoJaHOro) oOIero
o0pa3oBaHUsI»).

Koaudukarop cocTout U3 1ByX pa3eios:

v Pazmen 1. «llepeueHb DJIEMEHTOB COIEPKAHUS, IPOBEPAEMBIX IIPH
MPOBENCHUHU TEKyIIEeW U UTOroBoi arrectaunu no @PU3NKE»;

v' Paznen 2. «Ilepedens TpeOOBaHMUi K YPOBHIO IMOATOTOBKH 00YYarOIINXCS,
OCBOMBILHMXpa3Jenbl  0011e00pa3oBaTebHOM  MPOrpaMMbl  OCHOBHOTO
o01rero oopazoBaHus 1Mo (HU3UKEY.

Pazgea 1. IlepeueHb 3J1eMeHTOB COAepPKAHUS, POBEPsieMbIX HA OCHOBHOM
rocy/1apcTBEHHOM JK3aMeHe Mo (pu3uke.

B mepBoM u BTOpoMm cronOnax TaOMWIBl yKa3aHbl KOABI COJIEpPKATEIbHBIX
0JIOKOB, Ha KOTOpble pa3OuT y4ueOHBIM Kypc. B mepBoMm cTonliie >KUpHBIM
mprudToM 0003HAUEHBI KOABI Pa3esoB (KPYMHBIX COJIEPKATEIbHBIX OJIOKOB).
Bo BTopom cronlue ykazaH KOJ »JJIEMEHTa COJEpKaHUs, A MPOBEPKU
KOTOPOT'O CO3JAI0TCS 3aaHMUsI.

Kon DneMeHThI cofiepKaHus, mpoBepsieMble 3aganusiMu KUM
1. MEXAHUYECKHUE ABJIEHUSA
1.1 Mexanuueckoe nsmxenue. Tpaekropus. Ilyte. [lepemenienue
1.2 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
1.3 CxopocTb
1.4 Yckopenue
1.5 PaBHOYCKOpEHHOE NPSIMOJIMHEWNHOE JBUKEHUE
1.6 CBo0Oo1HOE TazieHNe
1.7 JIBr>KEHME IO OKPYKHOCTH
1.8 Macca. [1nmoTHOCTE BeniecTBa
1.9 Cuita. ClnoKeHue CHl

1.10 WNuepuus. [lepspiii 3akoH HeroToHa

1.11 Bropoii 3akon HeroToHa

1.12 Tperunt 3akoH HproToHa

1.13 Cwiia TpeHus

1.14 Cwia ynpyroctu

1.15 3aKOH BCEeMUPHOTro TAroreHusd. Cuiia TSXeCTH

1.16 Nmnynsc Tena

1.17 3aKOH COXpaHEHUsI UMITYJIbCa

1.18 Mexannyeckasi paboTa v MOITHOCTb

1.19 Kunernueckas sneprus. llorenumanbHas sHeprus

1.20 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU

1.21 [Ipocteie Mexanu3mbl. KII/[ mpocThix MEXaHM3MOB

1.22 | JlaBnenne. ATMochepHOe J1aBlIeHHE

1.23 3akon [lackans

1.24 3akoH Apxumena




1.25

Mexannueckue KoineOaHust U BOJHBI. 3BYK

TEIIVIOBBIE SABJIEHUA

2.1 Crpoenue BemecTBa. Moaenu cTpoeHus rasa, KUAKoCTH U
TBEPAOrO Tena

2.2 TennoBoe ABUAKEHHUE aTOMOB U MOJIeKYJl. CBSA3b TEMIIEPATYPHI
BEIIECTBA CO CKOPOCTHIO Xa0THUUECKOT0 JIBH)KEHUS YACTHII.
Bpoynosckoe nemwxenue. ubdysus

2.3 TermoBoe paBHOBECHE

2.4 BuyTtpennss sneprus. Pabora u temnonepegaya kak crnocoObl
V3MEHEHMS] BHYTPEHHEW SHEPTUH

2.5 Bunb! Terionepenayuun: TEMI0NpOBOAHOCTb, KOHBEKIUS,
U3JIy4CHHE

2.6 KoymuecTBO TEIOTHI. Y 1eNIbHAs TEMIIOEMKOCTh

2.7 3aKOH COXpaHEHMs JHEPTUH B TEIUIOBBIX MPOLECCax

2.8 Hcnapenue n koneHcanus. Kunenue xuakoctu

2.9 BiiaxxnocTts Bo3/1yxa

2.10 [1naBneHue U KpUucTaIN3aIus

2.11 [IpeoOpa3zoBaHre YHEPTUHU B TEIJIOBBIX MallTHHAX
JJEKTPOMATHUTHBIE SABJEHUSA

3.1 DnekTpu3anms Teia

3.2 JIBa  BuAa  DIIEKTPUYECKHX  3apsAoB.  B3aumopencrue
AIIEKTPUYECKUX 3apsJI0B

3.3 3aKOH COXPaHEHMsI JIEKTPUYECKOr0 3apsiia

3.4 DIIeKTpUUECcKOoe nosie. J[elcTBre AIeKTpUYECKOro noiist Ha
IEKTPUUYECKUE 3apsiabl. [[pOBOJHUKY U TUIIEKTPUKH

3.5 [TocTosinHbIN AnekTpuyecknil Tok. Cuna Toka. HanpsbkeHnue

3.6 DJIEKTPUYECKOE CONPOTUBIECHUE

3.7 3akoH Oma U1 y4acTKa dJIEKTPUYECKOM LIETIH.
[TociienoBaTenbHOE U MAPAILIEIBbHOE COEAMHEHNUS TPOBOIHUKOB

3.8 PaboTa 1 MOITHOCTH 3JIEKTPUYECKOTO TOKA

3.9 3akoHn J[>xoyns — JIeHna

3.10 OnbIT Opcrena. MarHuTHOE 1oJie TOKa

3.11 B3aumoneiicTBiie MAarHUTOB

3.12 JlelicTBME MAarHUTHOIO TOJIsI HA MIPOBOJHUK C TOKOM

3.13 OnexkrpoMaruutHas uHAyKIMs. OnbiTel Oapajnes

3.14 DNeKTPOMarHUTHbIE KOJICOAHNS U BOJIHBI

3.15 3aKOH MPSMOJIMHEWHOI0 pACIPOCTPAHEHUS CBETA

3.16 3akoH oTpaxkeHus cBera. [1nockoe 3epkaio

3.17 [IpenomMienue ceeTa

3.18 Jucnepcus cBera

3.19 JIunza. OKyCHOE pacCTOSIHUE JIMH3bI

3.20 ['ma3 kak onTuyeckas cucrema. OnTuyeckue npudopsl




KBAHTOBBIE SIBJIEHUSA

4.1 PannoaktuBHOCTE. Anb(a-, 6€eTa-, raMMa-u31ydeHus

4.2 OmneiTel Pezepdopaa. [lnanerapuas moaens aTroma

4.3 CocTtaB aTOMHOTO s/1pa

4.4 S nepHble peakuuu

5 OUZNYECKHUE METOJbI U3YUEHUS ITPUPObI

5.1 DuU3n4YECKre TEPMUHBI

5.2 OKCHEepUMEHTAIIbHBIN U TEOPETUUECKUN METO/IBI U3YUEHUS
IIPUPOJIBI

5.3 dusnueckue BeIUUUHbI. M3Mepenus Gpu3nueckux BETUYHH.
ITorpemHocTr u3MepeHnii

54 I'padmueckoe onucanne GU3NYECKUX SIBICHUN

Pasneu 2. Ilepedyennb TpeGoOBaHMid K YPOBHIO NOATOTOBKH 00y4aK0IIMXCH,
O0CBOMBIINX 001I€00pa3oBaTe/ibHbIe IPOrPAMMbl OCHOBHOTI'0 00111€r0
oOpa3zoBanus no gpusnke

B nepBom cTonb1ie Tabnuibl yka3zaHbl KOABI TPEOOBAHMIA K YPOBHIO
NOJIrOTOBKH, OCBOCHHE KOTOPBIX MPOBEPSIETCS 3aJaHUSIMHU KOHTPOJIbHOU

paboTHL.

Kon

TpeOOBaHUM

Tpeb6oBaHusl K YPOBHIO NOATOTOBKH, OCBOEHHE KOTOPBIX
nposepsiercs 3aaanuavu KUM

1

Baaxenue 0CHOBHBIM MOHATHHHBIM aNNAPATOM IIKOJIbLHOI0
Kypca ¢pusuku

1.1

3nanue u nonumanue cmolcaa nowsimuti: GU3NIECKOE SIBJICHUE,
(bu3nYEeCKHil 3aKOH, BEIIECTBO, B3aUMOCHCTBUE, JJIEKTPUIECKOE
T10JIe, MATHUTHOE MOJIE, BOJIHA, aTOM, aTOMHOE SIAPO,
MOHU3HPYIOIINE U3TYUEHUS

1.2

3Hanue u noHUMaHue cCMbICAA YUULECKUX BeTUYUH: TIYTh,
CKOPOCTb, YCKOPEHHUE, Macca, INIOTHOCTh, CUJla, NaBJICHUE,
UMIIYJIbC, pab0Ta, MOIIHOCTh, KWHETHUYECKAasl SHEPT U,
NOTEHIUATbHAS SHEPTUsl, KOOPPUIIUESHT MOJIE3HOTO ACHCTBHS,
BHYTPEHHSSIOHEPI U, TEMIIEPATyPA, KOJIMYECTBO TEIUIOTHI,
yA€ENIbHAs TEIIOEMKOCTb, yJEIbHAs TEIUIOTA IUIABJICHUS,
yZAelbHas TEIJI0Ta CrOpaHys TOIUIMBA, BIAXXHOCTh BO3/1yXa,
ANEKTPUUYECKUH 3apsJl, CUJIA AJIEKTPUYECKOr O TOKaA,
ANEKTPUYECKOE HANPSKEHUE, DIEKTPUUECKOE COITPOTUBIICHHUE,
paboTa ¥ MOIIHOCTB 3JIEKTPUUECKOI0 TOKA, (POKyCHOE
PAcCCTOSTHUE JINH3BI

1.3

3nanue u nonumanue cmvicaa guzuieckux 3akonos: Ilackans,
Apxumena, HptoToHa,BCEMUPHOTO TATOTEHUS, COXPAHEHUS
VIMITYJIbCA U MEXAHUYECKON JHEPTUU, COXPAHEHUSI DJHEPTUU B




TEIUIOBBIX MPOLIECCAX, COXPAHEHHUS HIEKTPUIECKOr0 3apsija,
Oma s yuactka uenw, Jxoyis — JIeHna, npssMoInHEMHOro
pacIpOCTPAHEHUs CBETA, OTPAKEHUS CBETA

1.4

Ymenue onucvieamo u ob6vsacuams husuyeckue A61eHusL:
pPaBHOMEPHOE NPSIMOJIMHEWHOE JBUKEHUE, PABHOYCKOPEHHOE
NpsIMOJIMHEWHOE ABMKEHUE, IBIXKEHHE Teja M0 OKPY>KHOCTH,
KosiebaTeNbHOE IBIKEHUE, Nepeiada 1aBIeHHs! )KUIKOCTSIMU U
razam, InjaBaHHUE TeJ, MEXaHUYECKHE KoieOaHusl U BOJIHBI,
muddy3us, TEIIONPOBOIHOCTD, KOHBEKIINS, U3TyYEHHE,
UCIIapeHUEe, KOHJICHCALMsI, KUIIEHUE, TUIABJICHHE,
KpUCTAJIN3ALMs, AIEKTPU3aLus TEJl, B3aUMOJECHCTBUE
AIIEKTPUUYECKUX 3aps/10B, B3aUMOJICUCTBUE MATHUTOB, JAEICTBUE
MarHUTHOTO MOJIsl HAa TPOBOAHUK C TOKOM, TEIJIOBOE JIEUCTBHE
TOKa

Biiagenne ocHOBaAaMHU 3HAHMM 0 METOJAAX HAYYHOI'0 O3HAHUS
U IKCIIePUMEHTATbHBIMHA
YMEHUSMH

2.1

Ymenue gpopmynuposams (paznuvams) yeau nposeoeHus
(ecunomesy) u 861600bl ONUCAHHO20 ONBIMA ULU HAOIIO0EHUS

2.2

Ymenue koncmpyuposame skcnepumenmanbHy0 yCmaHosKy,
8b10UPaAMb NOPAOOK NPOBEOEHUSL ONBIMA 8 COOMBEMCMBUU C
NPeONIONCEHHOU 2UNOME301L

2.3

Ymenue nposooums ananus pe3yiomamog 5KCnepuMeHmanbHbix
UCCTe008aHUL, 8 MOM YUCTIE BLIPAJICEHHBIX 6 GUOe MaADIUYbL UTU

epaghuka

24

Ymenue ucnonvzosame gusuueckue npubopol u usmepumenbHvle
UHCMPYMeHmbl O NPAMBIX USMEPEeHUl QU3UUEeCKUX BeTUYUH
(paccTosiHus, IPOMEKYTKA BPEMEHHU, MACChI, CHJIbI, TaBJICHUS,
TEMIIEPaTyphbl, CUIbl TOKA, FJIEKTPUUECKOT0 HAMPSKEHHUS)

U KOCBEHHbBIX UsMepeHUll pusudeckux eeaudur (IIIOTHOCTH
BELIECTBA, CUIIBI ApXUMe/Ia, BIAXXHOCTH BO3/1yXa,
Koa(puLeHTa TPEHUS CKOJBKEHHUS, KECTKOCTH

NPYKUHBI, ONTUYECKON CHIIBI COOMPAIOILEN JTUH3BI,
AIEKTPUUYECKOT'0 COMPOTUBIICHUS PE3UCTOpa, paboThl U
MOIITHOCTH TOKA)

2.5

Ymenue npedcmasnsimo sKcnepumenmainbHvle pe3yibmamol 6
sude maoauy unu epagukos u oeramsv 6bl800blI HA OCHOBAHUU
NOJYYEHHBIX OKCNEPUMEHMATbHBIX OAHHBIX: 3ABUCUMOCTD CHJIBI
YIPYTOCTH, BOZHUKAIONIEH B MPYKUHE, OT CTCIICHH
nedopMaIiy Npy>KHUHbBL;, 3aBUCUMOCTD TIEpHOjia KoeOaHui
MaTEMaTHYECKOT0 MasgTHUKA OT JTMHBI HUTH; 3aBUCUMOCTD
CHWJIBI TOKA, BO3HUKAIOIIEH B IPOBOAHUKE, OT HAIIPSIKEHUS HA
KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTh CHJIBI TPCHHSICKOIBKCHHSI OT




CHJIbl HOPMAJIBHOI'O JaBJICHUA

2.6 Ymenue evipasicams pe3ynomamsi usmepenuli U pacuemos 8
eounuyax MedxcoyHapoOHoll cucmemol

3 Peienue 3a1a4 pa3jiM4HOro THNA ¥ YPOBHSI CJIOKHOCTH

4 ITonumMaHne TEKCTOB PU3UYECKOr0 COACPKAHUS

4.1 Ilonumanue cmvicia UCnONb308AHHBIX 8 MeKCme Pu3u4ecKux
MepMUHO8

4.2 Ymenue omseeuams na npsamvie 60npocwvl K COOEPHCAHUIO
mekcma.

4.3 Ymenue omseeuame Ha 6onpocwl, mpebyroujue conocmasieHus
ungopmayuu U3 pasHulx yacmetl meKxcma

4.4 Ymenue ucnonvzosamo ungopmayuro uz mexcma 8 UsMeHeHHOu
cumyayuu

4.5 Ymenue nepesooums ungopmayuro uz 00HoU 3HAKOBOU
cucmemul 8 Opy2yro

5 HNcnonb30BaHue NpUOOpPETEHHbIX 3HAHUI M YMEHUIl B
NMPAKTHYECKOI 1esiTeJIbHOCTH M MOBCEHEBHOM KU3HHU

5.1 Ymenue npusooums (pacnosnasams) npumepovl NPAKmMu4ecKo2o

UCNno1b306AHUA QbZ/lS’Z/lLleCKuX 3HAHUL O MexarnuvyeckKux, menioesvlx,
JIEKMPOMACHUMHBIX U KEBAHMOBbIX AG/IEHUAX

5.2 Ymenue npumenamo ¢uzuueckue 3nanus: Ajas 00ecrnedeHus
0€30IacHOCTH B MPOIIECCE MCTIOIb30BAHUS TPAHCTIOPTHBIX
CPEACTB, y4eTa TEIIONPOBOIHOCTH U TEINIOEMKOCTH Pa3IUYHbIX
BEIIECTB B IOBCEHEBHOMN KU3HU, 0OECTIEYeHUS

0e30MacHOro O0palleHus ¢ ANEKTPOOBITOBBIMU MTPUOOpaMHU,
3alUTHI OT OMIACHOTO BO3ACUCTBHS HAa OPraHU3M UEIOBEKa
AIIEKTPUIECKOT0 TOKA, SJICKTPOMArHUTHOTO H3TYUCHHS,
pPalOaKTUBHOTO U3JIY4YECHUS

Koauguxartop

3JIEMEHTOB CO/AePKAHUSA U TPEOOBAHUH K YPOBHIO NOATOTOBKH

o0yvaroumuxcs AJs NPOBeIeHUs] KOHTPOJIbLHOI padoThl 0 GU3HKeE 10 TeMe
«B3aumoaencreue Tea»

7 kiace
[Ipenmer: pusnka
VY4eOHuUK 11 00111€00pa30BaTENbHBIX YUPEKICHUN o peaakuuein A.B.
[1€pbImkuHa
Buj KOHTpoOJIsi: TeKyui (TeMaTU4eCKUi)
Tewma: «B3anmonencTeue Tem»

1. IlepeyeHb 3JIeMEHTOB NPEIMETHOIO COAEPKAHMS, IPOBEPAEMbIX HA
KOHTPOJIbHOI padoTe




Kog Homep Onucanue 371eMEHTOB NPEIMETHOI0 COIePKAHUSA
3aaHus

I.1.1 Al, A2 Mexanuueckoe asmxenue. Tpaekropus. I1yTs.
[Iepememienne

1.1.2 A2 PaBHOMEpPHOE IPSAMOIIMHENHOE IBUKEHHUE

1.1.3 A2 CkopocTh

1.1.8 A3, C8 Macca. IInoTHOCTH BemiecTBa

1.1.9 A4 3aKoH BCeMUPHOro TAroreHus. Cumia TsSHKeCTH

1.1.15 A6 Cuna. CiioxeHue Cui

1.5.3 B7 duznyeckue BeUYuHbl. M3Mepenus pu3nueckux
BEJIUYHH

1.5.4 A5 I'padpuueckoe onucanue GU3NUECKUX SBICHUI

2. IlepeyeHb 31eMEHTOB MeTaINpPeIMETHOIO COAePKAHUS,
NpoBepsieMbIX HA KOHTPOJILHOM padoTe

Kona Homep Onucanue 3J1eMEHTOB MPEeIMETHOI0 COACPKAHMS
3aaHus
2.2.1 Al YMenue onpenenars NoHsATus (mo3nasarenbHoe Y'Y /1)
2.2.2 B7 Ywmenue knaccuduuuponath (mo3HasaresnbHoe Y'Y /JI)
2.2.3 A2, A3, YMeHue ycTaHaBJIMBaTh IPUYMHHO-CIIEICTBEHHBIE
A4, A6, C8 | cBs3u
224 A2, A3, YMeHHUE CTPOUTH JIOTUYECKHUE PACCYKIACHNUS,
A4, AS, YMO3aKJIFOUEHHS U JI€1aTh BBIBOJIbI
A6,C8
2.2.6 PaGora YMeHMe OLleHUBATh NPABUIBHOCTD BBIIIOJIHEHHUS
y4eOHOM 3a7auu

3. Ilepeyenn TpeOOBaHMIi K YPOBHIO NOATOTOBKH 00y4aloIuXcsl,
ocBOUBIIUX TeMy «B3anmoaeiicTBue Te/n)

Kon Homep Onucanue 371eMEHTOB NPEAMETHOI0 COACPKAHUSA
3aaHus

3.1.2 Al 3HaHWE U IOHUMAaHUE CMbICIIA PU3NYECKUX BETUUHH:
yTh, CKOPOCTb,
YCKOpPEHHE, Macca, IIIOTHOCTh, CUIIA

3.1.3 A4, A6 3HaHWE ¥ TOHUMAHUE CMBICIIA (PU3NYECKOTO 3aKOHA
BCEMUPHOTO TATOTEHUS

3.14 A2, AS YMeHue onuchiBaTh U OOBSICHATH (PU3NUYECKUE




SABJICHHA: PABHOMCPHOC
HpSIMOJ'H/IHGI\/’IHOC JABHMOKCHUC

3.1.5 A5 YMeHue npoBOAUTH aHAJIU3 TaHHBIX, B TOM YHCIIE
BBIPAKEHHBIX B BUJI€ TaOIUIIbI WK rpaduka
3.1.6 A2, A3 YMeHME BbIpaKaTh PE3YIbTAThl U3BMEPEHUHN U

pacYETOB B €IMHULIAX
MexayHapOoIHON CUCTEMBI

3.1.7 A2, A3,

A4, A6, Petienne dpuznyeckux 3aaau
C8
3.1.8 B7 ITornmaHnue cMBICIIa UCIIOJIL30BAHHBIX B 3aJaHUSIX
(bU3UYECKUX TEPMUHOB
3.1.9 A3, C8 YMeHue mpuBOAUTH (Pacrio3HABATH) MIPUMEPHI
MPaKTUYECKOTO
HCTIOJIb30BAHUS

(bI/ISI/IIIGCKI/IX 3HAHMUU O MCXaHHNYCCKHUX, TCIINIOBBIX,
QJICKTPOMArHUTHBIX U
KBAHTOBBIX SABJICHUAX

Crneuudpuxanusa KUM njst npoBeieHUsi KOHTPOJIbHOH padoThI
Ha3znauenue xonmponvrou pabomol: OUEHUTh YPOBEHb OCBOEHUS ydaluMucs 7
KJIacca CoAepxkaHus TeMbl « BzaumoencTeue Temn».

CoOeporcanue KOHMPONbHLIX USMEPUMETTbHBIX 3A0AHUL OTIPEAEIAETCS
coJiepkaHreM pabouelt mporpaMmel o TeMe «B3zanmoneiicTBrue Ten» yueOHOro
npeaMera «(u3nka», a TaKKe coJiep kKaHneM TeMbl «B3zanmonelictBue Temn»
yaeOHHUKa I 00111e00pa3oBaTebHBIX YUPESKICHUN O peaaknuei A.B.
[1€ppimkuHa.

KoHnTponbsHas padora cocTout u3 8 3a1aHuid: 7- 3agaHust 6a30BOro ypoBHs, 1 -
ITOBBILIEHHOTO.

Pacnpenesienue 3agaHuii 10 YPOBHSIM CJIO’KHOCTH, NPOBEPSEMbIM
3JIEMEHTaM MPeJIMETHOr0, MeTanpeAMEeTHOI0 COAeP:KaHUsl, YPOBHIO
NMOATOTOBKH, THUIIAM 3aJaHUI U BPeMEeHHU BbINOJIHECHUS

Ne YpoBeHnb Yro Tun 3apanus [MpumepHo
3agaHus npoBepsieTcsi e BpemM1
BbITOJIHEH
us
3alaHuA
Al ba3zoBbrit 1.1.1,2.2.1 Tect ¢ BeIOOpOM | 2 MHH
OTBETA
A2 Bba3oBriit 1.1.1, 1.1.2, Tect ¢ BBIOOpOM | 5 MHH
2.2.3,2.24 OTBETa




A3 ba3oBriit 1.1.8, 2.2.3, Tect ¢ BBIOOpOM | 5 MHH
224 OTBETa
A4 ba3oBriit 1.1.9, 2.2.3, TecT ¢ BbIOOpOM | 3 MUH
224 OTBETa
AS bazoBebrit 224,154 Tect ¢ BBIOOpOM | 5 MHH
OTBETa
A6 ba3oBr1it 2.2.4,2.2.3, TecT ¢ BBIOOpOM | 5 MUH
1.1.15 OTBETAa
B7 ba3oBebrit 1.5.3,2.2.2 3ajaHue Ha 5 MuH
COOTBETCTBHE,
MHO>KECTBCHHBIN
BBIOOD
C8 [loBeiienns! | 2.2.4, 2.2.3, Pacuérnas 3amaya | 10 mun
i 1.1.8 c
Pa3BEPHYTHIM
penieHueM
Ouenka ba3oBbIii Brinonnenue Caepka ¢ Brimonnser
MPaBUWIBHO TECTa HA 3HAHWE | DTAJIOHOM cs
CTH uHOpMaILNH U Ha
BBITIOJIHEH MPUMEHECHUS ClenyIoIIe
ust PENPOIYKTUBHBIX M
3a/1aHUs CIoco0oB YpOKe,
JIeSITEIILHOCTH rocine
[ToBbItieHHs! | 2.2.6 Caepka ¢ IPOBEPKU
i BBITIOJTHEHHOM paboTHI
y4eOHOM 3a7a4eil | yduTeaeM

110 KPUTEPUSIM

Ha Beimmonnenue 8 3aganuit orBoautcs 40 munyt. KonTposasHas padota
COCTaBJICHA B 2-X BapUaHTaXx.
Kaxnomy yuamemMycs npeaocTaBisieTcs pacneyaTka 3aJaHui.
3a/laHus B KOHTPOJIBHOU paboTe OIIEHUBAIOTCS B 3aBUCUMOCTHU OT CIIOKHOCTHU
3aJIaHus PA3HBIM KOJIMYECTBOM 0aJUIOB, YKa3aHHBIX B TAOJIHIIE.
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