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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIero o0pa3oBaHUs
COCTaBJIEHA HA OCHOBE IOJIOKEHUH M TpeOOBaHWI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTEIbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM (peepabHON padoyell MporpaMmMbl BOCIIUTAHUS U
Konnenuu npenonaBanust yue6GHoro npeamera «Dusnkay.

ITporpaMmma 1o (Qu3uMKe Ha YypOBHE OCHOBHOrO 00IIero o0pa3oBaHus
COCTaBJICHa HAa OCHOBE MOJOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOIl 0Opa30BaTeIbHOW MPOrpaMMbl, IPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (enepanbHON paboyell mporpaMmbl BOCIIUTAHUS U
KOHIIETIINH MPEenoJaBaHusl yueOHoro npeamera « Du3nkay.

[Ipouecc oOyueHuss B  Kiacce€ HOCUT  KOPPEKLHOHHO-Pa3BUBAIOILYIO
HalpaBJIE€HHOCTh. BinsHue 3pUTENbHOW MATONOTMM NPUBOIAUT K 3aJCpPiKKE
IICUXUYECKOr0 pPa3BUTH peOEHKA, KOTOPYKD MOKHO IPEOJ0JETh TOJBKO MpHU
COOTBETCTBYIOIIMX YCIOBHSIX 0Oy4yeHus. Takue coenuanbHO OpraHM30BAHHBIC
yCcIoBHs ~ OOy4Y€HHMs, CO3/aBacéMble Ha KaXJIOM YPOKE, CIHOCOOCTBYIOT
MPEOJIOJICHUIO OTKJIIOHEHUSI B Pa3BUTHH, CBSI3aHHBIE C HAJTMYHMEM JiepeKTa 3peHHusl.
Pa3zBuBatonuii xapakrtep oOyueHHUs SBISETCA CpPEACTBOM KOMIIEHCALlUU U
KOPPEKLUH.

3aHATHS TOPOBOASATCS (POHTAIBHO, B TPYINAX, HWHAUBUAYaJbHO B
3aBUCUMOCTH OT 3aJ1a4, pelIaeMbIX Ha JAHHOM YPOKE.

CobOmomaercss  mWAIAUMHA ~ pEeXUM,  HOPEAYCMOTPEHHBIM  TPeOOBAHMSIMU,
npeabsaBIsieMbIMU K 0oOydaromuMes ¢ OB3, nMeronum HapyIIeH s 3peHust:

® COOIIO/IEHNE CAaHUTAPHO-TUTUEHUYECKUX HOPM;

® J103MPOBKA 3PUTEILHON HATPY3KHU;

® JCTOJB30BAHNE CICIHAIBHBIX METOJIOB M CPENICTB 00yueHus (depeqoBaHue
YCTHOH W MUCHMEHHOW peuH, depeqoBaHue paboT ¢ OMMKHHM U JaTbHUM
IJIAHOM, WCIIOJIb30BAaHUE HA ypOKaXxX JJig MUChMa Py4yeK C YEpPHOM MacTow,
BBITIOJIHEHUE TPAPUIECKUX pabOT PYyUKOM C 3€JIEHOM acTOn);

® CO3JaHUE HAMVISIHBIX TOCOOW B COOTBETCTBUU C TPEOOBAHUSIMH IS
JAHHBIX KJIACCOB;

® TMpOBEJEHHUE KOHTPOJIBHBIX PabOT C MCIOJIb30BAaHUEM WHIUBHUIYATbHBIX
KapTOYEK;

e TmpoBefeHNe (PU3KYILTMUHYTOK JUIsI CHATHS HE TOJBKO (PU3WYECKOTO, HO U
3pUTEIHHOTO HAMPSKCHUSI 110 CIIEITAATBHBIM TEXHOIOTHSM.



Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3alMI0 H3yYEeHHS
Gbu3MKM Ha NeATeNbHOCTHOM ocHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0y4eHHUs], a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[Iporpamma no gu3nke ycTaHaBIMBAET paclpeiesieHue yueOHOTo MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejaraeT IpUMEPHYIO MOCIEI0BATEIbHOCTD
W3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSl MPEIMETHOTO COJIECPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOAMYECKOM
MOMOIIM YUYUTEIIIO B CO3/IaHUM paboyeil mporpaMMBbl 10 y4eOHOMY MIpeaMETY .

®duszrka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
MPEIMETOB, TOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3y4aeMbIX XHUMHEH, Ouoyiorued, acTpoHoMueld © (GU3HIECKOU
reorpaguei, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
npefocTaBisieT Haubojee sCHbIe o00paslibl MPUMEHEHUS HAyYyHOTO METojla
MO3HAHUS, TO €CTh CIIOCO0A MOTYy4YEHUSI JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 raaBHBIX 3a7ad (PU3HUECKOTO OO0pa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH U
WHTEpeca K HayKe y 00y4arommxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MpEIINojaracT OBJIAJICHHUE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIONIUMU €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

eHAYYHO OOBACHSTH SIBJICHUS,

*OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

eHHTEPIPETUPOBATH JAHHBIC M HCIIOJIB30BaTh HAyYHbIC JOKA3aTEJIbCTBA JJIS

MOJTYY€HHUS BEIBOJIOBY.
lenmn wu3yueHuss (PU3MKK HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
ONpeJieNieHbl B KOHLEMUUU TMpenojaBaHus yuyeOHoro mnpeamera «®Dusuka» B
oOpa3oBareibHbIX opraHuzaumsx Poccuiickoii @Dexnepauuu, peanu3yrOIHUX
OCHOBHBIE 00111e00pa30BaTeIbHBIC MPOTPAMMEI.
[enun uzydyeHust Pu3nKu:
e[IpHOOpPETEHUE WHTEpECa W CTPEMJICHHS OOyYalolmuxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYaIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEM;

epa3BUTHE MPEJCTABICHUI O HAYYHOM METOJE MO3HaHUS U (HOPMUPOBAHUE
MCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;



«(hopMUPOBaHNE HAYYHOTO MHUPOBO33PCHUSI KaK Pe3ysibTaTa U3y4eHUsT OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e(hopMuUpOBaHUE NPEICTABICHUNA O POMU (PUMKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TNPEACTABICHMA O  BO3MOXHBIX  cdepax  Oynymieit
poecCHOHANEHON AESITEIbHOCTH, CBA3aHHOW ¢ (PU3UKOM, MOATOTOBKA K
JTanbHEHIIeMy 0OyUYEHHUIO B 3TOM HaIIPABJICHHH.

JlocTikeHne 3THX IeJield MporpaMMbl MO (HU3UKE Ha YPOBHE OCHOBHOTO

oO1mrero oOpa3oBaHus 00CCIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a/1ay:

e[IpUOOpPETEHNUE 3HAHUW O  JUCKPETHOM CTPOCHHMM  BEIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJECKTPUUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX;

e[IPHOOPETEHNUE YMEHHI OINUCHIBATh U OOBACHATH (PU3NUYECKHE SIBICHUS C
MCIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;

eOCBOCHHE METOJIOB PEIICHWS TNPOCTEHINUX pacyeTHBIX 3amad  C
HCITIOJIb30BAHUEM (br3IIecKuX MOJIETIeH, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

epa3BUTHE YMEHMI HAOIIOJATh MPUPOAHBIC SBJICHUSI U BBIMOJIHSATH OIBITHI,
nabopaTtopHble  pabOTBI W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

*OCBOEHHE MPUEMOB pabOThl ¢ HHPOpManuend (PU3NUECKOrO COJEp KaHMUS,
BKJTFOYAsi MH(POPMAITUIO O COBPEMEHHBIX JOCTIKEHUSX (U3HUKH, aHATIA3 U
KPUTHUYECKOE OlICHHBaHUE UH(OPMAITNH;

*3HAKOMCTBO €O cpepamu MpoPeCcCUOHAIBHON AESITEIbHOCTH, CBI3aHHBIMU C
GU3NKON, ¥ COBPEMECHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3UIECKON HAYKH.

OO611ee uKncIo YacoB, PEKOMEHOBAaHHBIX JIJIsl U3yueHUs QU3UKK Ha Oa30BOM

ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heieno), B 8 kitacce — 68
gacoB (2 uaca B Hemenwo), B 9 wimacce — 102 yaca (3 waca B HeIemo).

[Ipennaraemsiii B mporpaMmme mo (uU3MKe MepedyeHb J1abopaTopHBIX padoT H
OTIBITOB SIBJISICTCSI PEKOMEH/IATEIIbHBIM, YUUTENb JCNAeT BHIOOP MpPH MPOBEICHUH
Ja00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYATbHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3a/IaHHUM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa MO (U3HKE.



COAEPKXAHME OBYUYEHUSA

7 KIIACC
Pu3uka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

dusuka — Hayka O npupoze. SIBienus npuponsl. OuU3nUeCKUe SBICHUS:
MEXaHHYECKUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbL. M3MmepeHue Qusnueckux BenuyuH. DPuznyeckue
npubopsl. [lorpemHocts u3mepeHnii Mex1ryHapoHasi CucTeMa eIuHUII.

Kak ¢wusuka u JApyrue ecTeCcTBEHHblE HAyKHM H3Y4YaloT MPUPOIY.
EcTecTBEHHOHAy4YHbIII METOJl NO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOI'O
BONPOCA, BbIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HabmogaeMoro aBieHus. Onucanne GU3NUECKUX sIBJICHUN ¢ TOMOIIBbIO MOJIENIeH

Hemoncmpayuu.

1. MexaHHn4YecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SBJICHUSL.

2. ®usnyeckue mpuOOPHI U MPOLEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
M (HPOBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue UEHbI I€IE€HUS IIKaJIbl U3MEPUTENIBHOTO PUOOpa.

2. HM3mepeHue pacCTOAHUM.

3. Msmepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TE.

5. M3mepenue Temieparypbl HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpA H
JaTYMKA TEMIIEPATYyPBHI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJible, 4eM OOJIbIIEe BhICOTA
mycCKa.

IlepBoHaya/bHbIE CBEACHUS O CTPOCHHH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIBI, HMX pa3Mmepsl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wuactun BemecTtBa. CBsA3b CKOPOCTH JBM)KEHHMS YacTHLl C
TemriepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumonencTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIITMYECKUX) Tesl. B3auMoCBsA3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBH>KEHHSI.

2. Habmonenue nuddysum.



3. HaOmonenue — siBneHuid,  OOBACHAIOIIMXCA  MPUTSKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka JuameTpa aroMa METOAOM DpsIoB  (C  MCIIOJIb30BAaHUEM

doTorpaduit).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSAKEHUSI.

/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnnueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh NMPHU HEPAaBHOMEPHOM ABWMKEHHMH. Pacuer myTtu u
BPEMEHHU JIBUKEHUSI.
SIBnenue wuHepIMu. 3aKOH WHEpUMH. B3aumojaeicTBue Tel Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH [JBWXKEHUA Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
o0beMa BelecTBa.
Cuiia KaK XapakTepucTuka B3aumojeicTBus Tei. Cuila ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO IUHAMOMETpPA. SIBJIE€HUE TATOTEHUS U CUJIA
TskecTd. Chlla TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOsA. TpeHne B NpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOnronenue MexaHUUYECKOrO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus nHEpUUU.
4. HabnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEll.
6. CnoxxeHue cuJjl, HalpaBJIEHHBIX 110 OJJTHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTO JBMXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUIECKOTO aBTOMOOMIISI M TaK Jajiee).

2. Ompenenenue CpeAHEN CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa MO0
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCThH pacCTsKeHUs (Iedopmaiun)
MPY>KUHBI OT MPUIOKEHHOM CHUIIBI.

5. OnbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXEHUS OT
BEca TeJla U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBJieHHE TBEPABIX TeJl, }KUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBUIEHUS! U YBEIUYECHUS J1aBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0bema, Temmeparypel. llepemaua naBieHUs
TBEPJIBIMU TEJIAMH, XKUIAKOCTSIMU U rasamu. 3akoH I[lackans. [IneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS JKUJKOCTU OT TiayOuHbl. ['mapocraTuueckuit
napanokc. Coobaromnuecs cocyasl. ['uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CylIeCTBOBaHUS
BO3aylHOM oOonouku 3emsn. OmnbiT Toppuuemwnmu. M3mepenue armocdepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC(EpPHOTO JaBIEHUSI OT BBHICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 1151 U3MepeHus: aTMOChHEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.

Coobmaroiuecst CoCy/ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT OOBEMA MOTPYKEHHOM YacTH
T€Ja U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBue IUJIaBaHMs TeN: IUIaBaHUE WJIU MOTPY>KEHHE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOTpy>KEHHOM B
KUIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCT.

3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CHIIbI, AEHCTBYIONIECH Ha TEJIO
B KHUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA NOTpyKEHHOW B
YKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
onpenesieHne €€ rpy30noabEMHOCTH.

PaGora u MOIHOCTB. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecust pblyara. [IpumeHeHue TmpaBuia paBHOBECUs phluara K OJIOKY.
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«3osi0T0o€ TpaBUiIO» MexaHukH. KoadpduumeHt mnosie3Horo AeicTBus (nanee —
KTIIJI) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprusi. KuHeTnueckass W TNOTEHUHUAJIbHAS DHEPTHS.
[IpeBpallieHre OTHOTO BUJIa MEXAHUYECKOU SHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
HSHEPIUHU B MEXaHUKE.

Hemoncmpauyuu.

1. [Ipumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenve pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela

10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

TemoBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CmaunBaHHE U KalWJUISIPHBIE SIBJICHUS. TEIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl H3MEHEHHsS BHYTPEHHEW HHEPruu:
Teronepeaada u COBEpLIECHUE paboThI. Bunsl TeILIONEepeaauH:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruloBoro OanaHca. [lmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTypbl KHUIIEHHS OT aTrMoc(epHOro
JABJICHMUS.

BnaxxHocTh BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurartesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U NMPEBPALLECHUS DHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmropenune OpOyHOBCKOTO JIBH>KEHHS.
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HaGmonenue nuddysuu.

Habmoienne SBJIeHU CMauYMBaHKS U KaMILIIPHBIX SBJICHHM.
HaoGmro1eHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU W3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Bunae! Tennonepenayu.

OxnaxkiIeHue Ipyu COBEPIIEHUU PadOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HaGmronenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH WU
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJIICHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHsT BHYTpPEHHEH OSHEPruud Tejla B pe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOTHOW W
ropsiuei BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METATUNIMYECKUM IIHJIMHIPOM.

Onpenenenune yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yaenbHON TEMIOTHI IJIaBJICHHUS JIbJIA.

JJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpu3anns Tel. J[Ba poma 3JeKTpUUYECKuX 3apsaoB. BzammoneivicTBue
3apsoKeHHBIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX TET OT BEJIUYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onektpuueckoe mnone. Hanpsok€HHOCTH aiiekTpudeckoro nosis. IIpuHnun
CYNEPHO3ULINY JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM yYPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsi.
Ctpoenune aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUECKOIO TOKA.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHUE MPOBOJHUKA. YJEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locnepmoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
MIPOBOJHUKOB.

Pabota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHna.
DReKTpUYeCcKre eNu U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoAEiCTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnauTtHO€e nosie. MarHutTHoe noJie 3eMJIM U €r0 3HAYEHUE NI )KU3HU Ha 3eMUle.
OnbiT  Opcrena. MarHuTtHoe 1oje  3JIEKTpUdYeckoro Toka. IIpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMCTBME MArHUTHOIO TIOJISI HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA. lCronb30BaHUE 3JIEKTPOJIBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHue 3ekTpoMaruuTHON MHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Cnoco0bl IOy YECHHS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DNeKTpU3anus TeNl.
JIBa poaa 3JIEKTPUYECKHX 3apsI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO U JIEUCTBUE JIEKTPOCKOMA.
DNeKTpocTaThiecKast HHAYKIHUS.
3aKOH COXPAHEHUS AJIEKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaennpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
HcTOYHHMKH TOCTOSIHHOTO TOKA.
JIeCTBHS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B dKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIIepMETPOM.
. U3Mepenne 37eKTpuIecKOoro HanpsKeHUs. BOJIBTMETPOM.
. PeocTtar 1 MmarazuH cOonpoTUBIICHUHN.
. B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MMOJIOCOB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MATHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJsie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIIEKTPOJBUIaTEINb MIOCTOSHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOMACHHWIO DJIEKTPU3ANNHM TEI WHIYKIHEH W Tpu
COTPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DJIEKTPUYECKOTO IOJSI HA MPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD ANEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOAHMKA OT €ro JUIMHBI, TUIOMIAJAH IONEPEUYHOTO
CEUCHHMs ¥ MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIET0BATEIHLHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CWIBI TOKa MPH TapaUIeIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIaMIIOYKY, OT
HaNpsHKECHHS HA HEH.

Onpenenenue KII/[ HarpeBaTerns.

HccnenoBanrie MAarHUTHOTO B3aMMOJICUCTBHS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWUTHOTO TIOJNISI TIOCTOSIHHBIX ~ MAarHWTOB TP HX
OOBEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre nedcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBI, JI€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJBl  B3aUMOJCHCTBUS
KATyIIKH C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKA B
KaTyIlKe.

18. MI3yueHue nelcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KIIJ[ anekTpoaBurarebHOW yCTaHOBKH.

21. OnBITBI 1O UCCICAOBAHUIO SIBJIECHUSA JJIEKTPOMAarHUTHOM WHIYKLUU:
WCCIICJOBAHNE W3MEHECHHM 3HAYEHUS M HAIIPaBICHWS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Mexanuyeckue siBJIeHHU.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTIO JBWKECHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHoMepHOe npsiMoNMHENHOE ABHKeHUE. CpenHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHoe mpsMoinHelHHoe aBkeHue. CBoOonHOe
najgenue. OnbIThl ["anues.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepmon u 4dacrora oOpauieHus.
JInHenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHUIMD CynepnO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTM U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. Jlmwxkenue ruianer BOkpyr Connua. IlepBas kocMuueckas CKOPOCTb.
HeBecomocCTh U eperpy3Ku.

PaBHOBecue matepuanbHOM TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETIIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. MI3MeneHne umiynbca. MIyabC cuiibl. 3aKOH COXPAHEHUS
UMITyJibca. PeakTUBHOE IBUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U pabotsl. [loTeHInanbHas SHEprus Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIHH.

Hemoncmpayuu.

1. HabGmopeHne MeXaHU4YeCKOro JABUKEHUS Tela OTHOCUTEIBbHO Pa3HbIX Tell

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

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJl OTCUYETA.

N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHMUS.
HccnenoBanre Npu3HaKkoB PaBHOYCKOPEHHOIO JIBUOKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGmnronenne MexaHM4eCcKUX SIBJICHHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ pPABHOMEPHOM U  YCKOPEHHOM JBHXKCHUHU
OTHOCHUTENHHO KabnHeTa (PU3NKH.

3aBUCHUMOCTh YCKOPEHUSI T€Jda OT MAacChl Tela U JCHCTBYIOIIEH Ha HEro
CUJIBL.

HaOmronenue paBeHcTBa CUIJI IPU B3aUMOICUCTBUM TEIL.

N3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca PYU HEYTIPYTOM B3aUMOJIECUCTBUH.

CoxpaHeHHe UMITyJIbCa MTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGmronenme peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPIUU MPHU JIBH>KEHUU TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa W JAJBHEWUIIEro paBHOMEPHOIO
JIBDKEHUS IAPUKA WIH TETIEKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBIJKCHUU 0€3 HauajbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAaYaJIbHOW CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME TPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TPEHMSI CKOJBXEHUS OT CHIIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiireHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YIOPYrOoCTH TP  TMOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIOABUKHOTO U IMOJBUKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS YIHEPTHH.
Mexannuyeckue KoJ1e0aHNS U BOJIHBI.

KonebarensHoe nBmxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTndecKuil U NpYy>KUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUU MpPH KOJI€OATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BeiHyxkzaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJIHBI. (CBoOWcTBa MeXaHMYeCKuUX BOJH. IIpojmonbHble U
nonepeyHble  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPAHEHUS.
MexaHn4uecKkue BOJIHbI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomkocTh 3ByKa u BbicoTa TOoHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIBbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune kojieOaHuMil Ted IOJA AECUCTBUEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHUM U pE30HAHCA.
PacnpoctpaneHre npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
HaGmrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUI PE30OHAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmnpeneneHue 4YacTOoThl W IEpUOJA KOJEOAHUH MaTeMaTUYECKOTo
MasTHUKA.

2. Ompenenenuie 4acTOTh M EPUOJIA KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJA KOJeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEpUOIA KOJIeOaHUN MPYKUHHOTO MasgTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJIa KOJeOaHUN rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. ONbITBL, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  NEpUOJAa  KoJeOaHUii
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
DJIEKTPOMATHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHele  BoiHBL  (CBolicTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DnekTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMIBHOTO

tenedoHa.
CBeToOBbBIE SIBJICHMSI.

JlyueBass  moxmenr  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeinHoe
pacrpoctpanenue ceera. 3atmenust Connna u Jlynsl. Otpaxenune ceera. Ilimockoe
3epKaio. 3aKOH OTPAXKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcrmonb30BaHME TMOJHOrO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckass cucteMa. binm3opyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpsmonuHeHOEe pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

OnTuyecKkuii CBETOBO/I.

Xox mydeit B coOuparoliei JIMH3e.

XoJj Jiydel B paCCEeUBAIOIIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens riaaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [lonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPAKEHHUS CBETOBOIO Jiyya OT yrjia
naJICHuUs.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKajle.

3. HccnepoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

L 0 N o Uk wWwN e



4. TlonmydeHue n300pakeHHI ¢ MOMOILBbIO COOMPAIOLIEH JIMH3BI.
Omnpenenenne (HOKyCHOTO PACCTOSIHHSI I ONITUYECKON CHIIBI cOOMparomen
JIVH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OOBITBI IO BOCHPUSTHIO I[BETa MPEAMETOB MPHU WX HAOIIOJACHUU uepes
I[BETOBBIC (PUIIBTPHI.

KBaunTtoBbIe siBJICHMS.

Omnwitel Pesepdopna u mmanerapHas Mojenb atoma. Mogmens atroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxens aroMmHoro sapa. Msorombsl. PaamoakTuBHbIE
npeBpauienus. [lepron nonypacnaaa aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHs 3apsS0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sneprun ConHua v 3BE3 .

Snepnas sHepreruka. JleWCTBHsS paguOaKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp BoAopoaa.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIIUX U3ITYyUYEHUN.

6. Perucrpanus n3inydeHus: IpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CrlOMIHBIX U IMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTUIBI 10 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000AIOIINKA MOAYJIb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000IIeHUs  MPEIMETHOTrO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3UKH, a TaK¥Ke I TOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »dK3aMeHy 10 (u3uke s o0ydaromuxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN NMpeaMeT.

[Ipy U3ydYeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUBI
JeSTETLHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBACTCS JOCTHIKEHUE MPEIMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0ydeHus, Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTB: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUU NPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBSACHITH (PU3UUYECKUE
ABJICHUSI, TPUMEHSSl T[OJy4YeHHbIE 3HAHUS, peuarh 3ajJadyd, B TOM YHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIIMTIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiesia peain3yeTcs
32 Cu€T TOro, 4YTO OOYy4YarolIuMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPOJIC U TTOBCEAHEBHOM JKU3HU;

MCITOJIb30BATh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
quclie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEeHUSI TEOPETHUECKUX BHIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HauOOJ€e BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HapUMEDP, TPAKTUUECKOTO HUCMOJIb30BAHUS PA3TUYHBIX UCTOUHHKOB
SHEPIHMM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPTUH.

Kaxmas w3 TeM [JaHHOrO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
UCcieoBaHne 0000MIaroIero xapakrepa. Moayib 3aBepIiiacTcs MPOBEICHUEM
JMArHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 001Iero 00pa3oBaHMsl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus puU3MKu Ha yPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(bu3UYeCKO HAYKH;

- ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX/ICHUU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUN
bu3uKy;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THYECKUX IPUHLHUIOB B JEATEIBHOCTH
YUYEHOTI0;

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

- BOCTIPUATHE DCTETHUUECKHX KadeCTB (DU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUMA:

- OCO3HAaHHME IIEHHOCTH (HU3UYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTABISIOLICH
KYJIbTYPBI;

- pa3BUTHE Hay4YHOU JF0OO03HATEIHLHOCTH, MHTEpEca K HCCIeI0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBLHOIO
0J1aronoJIy4uns:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpaza KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MAaCHOTO TOBEJCHHS Ha
TPaHCIOPTE, HAa JOporax, C JJIEKTPUUECKHM U TEIUIOBBIM 00OpYJAOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKA peQIEKCUM, MPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYyroro 4eIOBeKa;

6) TPy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE Yy4YacTHE€ B pPENICHWU MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, TOpojia, Kpas) TEXHOJIOTUYECKOW U



COLIMAJIBHOM HAIpaBJIE€HHOCTH, TPEOYIOIIMX B TOM YHCIE€ U (DPUIUYECKUX
3HAHUU;

e - MHTEpEC K MPAKTUYECKOMY M3YUECHUIO MPOQeCcCcHil, CBA3aHHBIX C (PUBUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUEHTALMSI HA TPUMEHEHHE (PU3NYECKUX 3HAHMM N7 pelleHHs 3a7ad B
o0lacTi OKpY’Kalolled Cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLEH Cpeibl;

e - OCO3HAHME IIOOAIBHOIO XapaKTEpa AKOJOTMYECKUX IMPOOJEeM U IyTed X

pEIICHUS;

e 8) aganTanuuM K HU3MEHSIOUIMMCH YCJOBHAM COLHUAJBHON M NPUPOIHOI
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBHU TIPH BBINOJHESHHH HWCCIICIOBAHUN H
MIPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
IEITEIbHOCTD,

e - MOTPEOHOCTH B (hOPMHUPOBAHUM HOBBIX 3HAHHI, B TOM YUCIEe (HOPMYITHUPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O PU3UUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHWK U KOMIIETEHTHOCTEH B 00JIacTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUSA B TNPUOOPETCHWHM HOBBIX (PU3UUYECKHUX
3HAHUU;

e - CTpEMJICHHE aHATM3UPOBATH U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OLIEHKA CBOMX JEUCTBUM C Y4YE€TOM BIMSAHMUA Ha OKPYXKAIOUYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBUH.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTte OcCBOCHHsS mporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTAaNpeMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJSATHBHBIC
yHUBEpCAIbHBIC yUeOHbIE NCUCTBUS.

ITo3naBaTe/IbHBIE YHuBeEpCaJibHbIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble JjornuecKkue 1eMCTBUA:
eBBISBIIATH W  XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(stBIEHUN);



¢ YCTAHABIIMBATh CYIIECTBCHHBIM TPU3HAK KIacCU(pUKAIIMN, OCHOBAHUS JIJIS
00001IeHNS U CPAaBHCHUS,

* BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;

¢ BBISIBJSITH  TTPUYMHHO-CJICACTBCHHBIC CBSI3M TIPH HW3YYCHUH (PH3NICCKUX
SIBJICHUA W TIPOIIECCOB, JIeJaTh BHIBOJBI C MCTIOIB30BAaHUEM JCTYKTHBHBIX
¥ MHIYKTUBHBIX YMO3aKJIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SIX
(hU3UYCCKUX BEITMYHH;

e CAMOCTOSITEIFHO BBIOMpATh CIIOCOO pelieHus yuyeOHoU (pu3nyeckoi 3amayuu
(cpaBHeHME HECKOJIbKMX BapHaHTOB pelleHusi, BbIOOp Haubonee
MOIXO/ISIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

* CTIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIbCKUIM HHCTPYMEHT MO3HAHUS;

¢ IPOBOJIUTH MO CAMOCTOATEIHLHO COCTAaBJIEHHOMY IUJIAaHY OIBIT, HECIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCAeAOBaHUE (PU3HUECKOTO
SIBJICHUS,

¢OIICHWBATh HA TNPUMEHUMOCTh H  JOCTOBEPHOCTh  WH(MOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS MU DKCIIEPUMEHTA;

e CAMOCTOSITEIFHO (POPMYITHPOBATH OOOOIIEHUSI W BBIBOJBI MO pe3yjbTaTam
POBEIEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

¢ IPOTHO3MPOBATh  BO3MOXKHOE  JallbHEWIee  pa3BUTHE  (PU3UUECKUX
MPOIIECCOB, & TAK)KE BBIIBUTATH MIPEATIOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

o IPUMECHSTHh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI W 3alpOChl TIPHU TIOUCKE U
orObope HMHpOpPMAIMK WIH JAHHBIX C Y4YETOM MPEIJIOKEHHOU YyueOHOU
(hu3nYeCKOM 3a1a9H;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJOB M (GOPM MPEACTABICHHS;

¢ CAMOCTOSITEIHHO ~ BBIOMPATh  ONTUMANBHYIO  (OpMYy  TMpeACcCTaBICHUS
uHQOpMAIMU W WUIIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, ThuarpaMmamMu, HHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBHS:

eB XOjle OOCYXJEHUs Y4eOHOro marepuasna, pe3yJbTaToOB J1abopaTOpHBIX
paboT U TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA PEIICHHWE 3aJaud W MOAJCpKAHUE
OJ1aro’ke1aTeIbHOCTH OOIICHUS;

e COIIOCTABJIATh CBOU CYXKICHUS C CY>KICHUSMHU APYTUX YYACTHUKOB JIMAJIOTa,
oOHapyXHBaTh PAa3JIMUNE U CXOJCTBO TIO3UITUH;



e BBIPAXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

¢ MyOJIMYHO TMPEJICTABIATh PE3YJIbTAThl BBINOJIHEHHOTO (PU3NYECKOTO OIbITA
(aKCTIeprUMEHTa, UCCIIEIOBAHUS, TPOCKTA);

e IOHMMATh M MCMOJB30BATh MPEUMYILIECTBA KOMAH/IHON U WHIUBUIYaIbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON POOIEMBI;

e IPUHUMATH LIEJIM COBMECTHOM JESITEIIbHOCTH, OPraHU30BbIBATH ACHCTBUS 110
e€ JOCTIKEHHIO: pacupenessiTb poJi, OOCYXJIaTh MPOLECChl U
pEe3yJbTaThl COBMECTHOM padOThI, 0000I1IaTh MHEHUSI HECKOJIBKUX JIIOACH;

* BBITIOJIHATh CBOKO 4acTh PaOOThI, AOCTHras KaueCTBEHHOTO pe3yJsbTara Io
CBOEMY HAMpPABIECHUIO M KOOPAMHHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMH KOMaH/Ibl;

e OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYTIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUSL.

PeryasiTuBHbIe YHUBeEPCAJbHbIC YUeOHbIE 1eiicTBHSA

Camoopranusanus:

* BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUIUX JIJIs
perieHus pU3NUEeCKUX 3HaAHUM;

¢ ODUEHTUPOBATHCS B PA3JIMYHBIX  [OAXOAAX  HPHUHATHS  pELICHUI
(MHIMBUYallbHOE, NPUHSATHE pEIIEHUs B TpyIIe, NPUHATHE pEIICHUN
rpynmoi);

e CAMOCTOSITEIBHO COCTABJISATh AJITOPUTM pPEIICHUs (PU3NYECKON 3a7aud WU
IUIAHAa HMCCIIEOBAHUSA C YYETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh IPEJIaraéMble BApUAHThI pELICHUM;

e ICJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYAllMH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHHMS  (HEAOCTUXKEHHUSA)  Ppe3yJIbTaToOB
JESITEeNbHOCTH, 1aBaTh OL[CHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHUCIIE B XOJ BBINOJIHEHUS
(Gu3MYeCcKOro UCCIEAOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTyallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHUKIINX TPYAHOCTEW;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

e CTaBUTh €051 HA MECTO JIPYroro YejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYTOro;

e IPU3HABATh CBOE MPaBO HA OLIMOKY MpH pelieHnu (PU3NUeCKUX 3a1ad WK B
YTBEPKJICHUAX HA HAyYHBIE TEMBI U TAKOE K€ IPABO JAPYIoro.



INPEAMETHBIE PE3YJIBTATBI

K koH1y o0yueHus B 7 Kjacce npeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00yUaIOIIMXCsl YMEHUI:

* CMOJIb30BATh NOHATHS: (PU3NYECKHE U XUMUYECKUE SIBJICHUS, HAOII0IeHUE,
AKCIIEPUMEHT, MOJEIb, TUIIOTE3a, eAUHUIBI (U3NYECKUX BEIUYMH, aToOM,
MOJIEKyJIa, arperaTHbleé COCTOSHMS BemiecTBa (TBEPAOE, KUAKOE,
ra3oo0pa3Hoe), MEXaHUUECKOE JBM)KEHNE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSAMOJIMHEMHOE), TPaeKTOpHs, PABHOACUCTBYIOIIAS cuja, Aedopmarius
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAIOIIUECS COCYbI,

epaznuuaTh sBieHuS (AUddy3us, TEIUIOBOE BIKEHHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEpaBHOMEPHOE  JBW)KEHHME, MHEpIHs,
B3aUMOJICUCTBUE TeJl, pABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OChIO
BpallleHUs, Tiepeada [aBICHUS TBEPABIMU TellaMH, >KUIKOCTIMH H
razamy, arMocepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpAIICHUS
MEXaHUYECKON PHEPruH) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIbITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBIICHUE;

epacmo3HaBaTb  MPOSBICHHE  WU3YUEHHBIX  (U3NYECKUX  SIBICHUH B
OKpY’KalollleM MHpEe, B TOM uHcie (PU3UUYECKUE SIBICHUS B MPUPOJE:
NpUMEpHl JABMKCHHUS C PA3IUYHBIMU CKOPOCTSMU B KUBOM M HEXHBOU
npupose, AEHCTBHE CHUJIbl TPEHUS B MPHUPOAEC U TEXHHUKE, BIHMSIHHE
aTMOC(EepHOTro JTaBJICHUS Ha >KMBOM OpraHW3M, IUIaBAHHUE PbIO, pblyaru B
TEeJIe YeJO0BEKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (U3UUECKUX SBICHHM;

* OIIMCHIBATh M3YUYEHHBIE CBOMCTBA TeNl U (PU3NYECKHUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeTUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEM,
MyTh, CKOPOCTb, CPENIHSASL CKOPOCTh, CHJIa YNPYTrOCTH, CUJIa TSHDKECTH, BEC
Tena, CWIa TpeHWs, JaBieHHe (TBEPIOro Tena, >KUIKOCTH, Trasa),
BBITAIKMBAIOIIAS CUJIA, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KO3()QHUIMEHT TOJE3HOT0 JAEWUCTBUA MEXaHH3MOB,
KUHETUYeCcKasi W TMOTEHIMallbHas 3HEPrus), MpH ONHCAHUU MPABUIBHO
TPaKTOBAaTh  (PU3MYECKUII  CMBICI  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HaYeHUsT U €IUHUIbl (PU3MYECKUX BEIUYMH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PM3UYECKYIO BEIHUMHY C APYTUMHU BEIUYHMHAMH,
CTPOUTH IPa KU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;

e XapaKTepU30BaTh CBOMCTBAa TeJ, (U3MUECKUE SBICHUS M IPOLECCHI,
UCMOJIb3ys MpaBWa CIOKEHUs cui (BAOJb OJHOM MpsAMOH), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs peiuara (0Joka),
«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON



SHEPruy, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYIHMpPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3UUYECKHE SBIICHUS, MPOIECCHl U CBOWCTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh NPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEeHHE u3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpOoi Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a1a4il B 1—2 1eWCTBUA, UCMOB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIMYMHBL: Ha OCHOBE aHaJInW3a YCJIOBHUS
3aJlayd  3alHChIBaTh KPaTKOE YCIOBUE, TMOJACTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JIJIsl PELICHUS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

e pacro3HaBaTb MpPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHMS BBIIEIATH IPOBEPSIEMOE
NpeAnojoKeHue  (rumoresy),  pa3iuyaTb W MHTEPIPETUPOBATH
MOJIYYCHHBIM pPE3yJIbTaT, HAXOAWTh OIMMUOKH B XOJE OINbITA, JeJaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

e IPOBOJIMTH OTBITHI IO HAOIIOICHUIO (DU3UUECKUX SIBICHUN UITN (PU3NIECKUX
CBOMCTB Tes: (OpMYIHPOBATH MPOBEPSIEMBbIE MPEATION0KEHHS, COOUPATDH
YCTAaHOBKY W3 IPEJJIOKEHHOI0 000pYyAOBaHMs, 3alMChIBATh XOJ OIbITa U
(dbopMyIHpOBaTh BHIBOJIBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, Macchl Tela, 00bEMa,
CWIbl M TEMIIEpaTypbl C MCHOJIB30BAHMEM aHAJOTOBBIX M HHUQPPOBBIX
MpuOOpOB, 3alUCHIBATH TIOKa3aHUA MPUOOPOB C YUETOM 3aJaHHOU
abCOIIOTHON TOTPELTHOCTH U3MEPEHHUI;

* IPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIUYUHBI OT
JIpYrol ¢ HCIOJb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU JBMXKECHUS TeNa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT ILJIOIIAIU COPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BbEMa
NOTPY>KEHHOW YacTH TeJIa U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IJIaBaHus TEJ, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOOUpaTh YCTAaHOBKY W
BBINIOJIHATh WM3MEPEHUs, Cilenys MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIUYUMH B BUJE



NPEJIOKEHHBIX TaONHIl U TpaduKOB, JENaTh BHIBOJBI MO pe3yjbTaTaM
UCCIIEIOBAHMS,

¢ IPOBOJINTh KOCBEHHBbIE M3MEpPEHUA (UBMYECKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPJAOTO Tela, CWJIA TPEHHS CKOJIBKCHHS,
JaBJIICHWE  BO3MIyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByMOIas Ha
NOTPYXEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIMEHT MONe3HOro IeHCTBUS
OPOCTBIX MEXaHWU3MOB), CIEAys MPEIJIOKEHHOW WHCTPYKUIHUU: TIPH
BBIMIOJTHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMUMHBI;

* COOMTIOIATh TIpaBWJIa TEXHUKU O€30TIACHOCTH TMpH paboTe ¢ JIabopaTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPHUHIUIIBI JCHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, OJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;

e XapaKTepU30BaTh MPUHIUIBI  JEHCTBUS HM3YYEHHBIX MPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHUCIE:
MNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THMJPABIMYECKUN Tpecc,
MaHOMETp, BRICOTOMEP, TIOPIIHEBOK HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHHN M HEOOXOAuMble (PU3NYECKHEe 3aKOHBI
M 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOIUTh HH()OPMALUIO O TPUMEPAX) MTPAKTUUECKOTO
UCIIONB30BaHUsl (U3NYECKUX 3HAHWM B TOBCEIHEBHOM >KM3HU MJiA
oOecrieueHusi 0€30MACHOCTH TMpU OOpalieHuu ¢ npubopamMu |
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOIACHHS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH CpeIe;

¢ OCYLIECTBJISITH OTOOp HMCTOYHMKOB uH(popmanuu B VHTepHeTe B
COOTBETCTBHUHU C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW ® TYTEM CpPaBHEHUS PAa3MYHBIX HCTOYHUKOB BBIJCIATH
UH(POPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

* ICTIOJIB30BATh TPHU BBIMOJHEHUN YYEOHBIX 3aJaHU HAyYHO-TIOMYJIAPHYIO
JUTEepaTypy (PHU3MYECKOTO COACpX aHHs, CIPABOYHbIE MaTEepHUAbI,
pecypcbl cetu MHTEepHET, BlajgeTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHhMEHHBICE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (HU3MUECKOro COAepKaHUs, B TOM
qucie MyOJUYHO JeNaTh KpaTKhe COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WA Y4eOHBIX HCCICNOBAaHWUN, TPU O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBIM TMOHATUHHBIN amnmapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUICHHE MTPE3EHTALUEN;

eIpU BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAHUNA pacCHpelessaTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUHM C TMOCTaBIICHHBIMHU 3aj[a4aMH,
CIEIUTh 3a BBHINIOJIHEHHEM IUIaHA JEUCTBUI, aJeKBATHO OLIEHUBATH
COOCTBEHHBIH  BKJaA B  JEATENBHOCTh  TPYMINbI,  BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMOJICHCTBUE, YUUTHIBas MHEHHE OKPY KAtOIIUX.

K xoH1y 00yudenus B 8 kiaacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00yUaIOIIUXCsl YMEHUI:

* ICIIOJIB30BATh MOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBHKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEILIECTBA, KPUCTATUIMUECKHUE U
amop(Hble Tela, HACBIIEHHBIH W HEHACHIIICHHBI TMap, BIIAXXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPIUs, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, ANEKTPUUYECKOE IOJIE, TPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE I0JIE;

e pazinyaTh SBJIEHUA (TEIUIOBOE pACIIMPEHHUE U CXKaTue, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAIIMJUIIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, TJIaBJICHUE, KpUcTauM3anus (OTBEpACBaHUE), KHUIICHHE,
TerIonepeaaya (TerIonpOBOAHOCTS, KOHBEKIUS, U3JTyUYEHHE),
ANEKTpU3aUUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS DJIEKTPHUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOIO TOJISI HA TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAsE MHIYKIIHS)
[0 ONHMCAHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SIBJICHUE;

e pacClioO3HaBaThb  MPOSIBICHHE  M3YYEHHBIX  (PU3MYECKUX  SBICHUA B
OKpYy’XalollleM MHpe, B TOM uucie (pu3nueckue sBICHUS B MIPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE W KanWwULIpHbIE SBIEHUS B IPHUPOJE,
KpUCTaluIbl B npupozae, uznydeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Jpeild) MOJOCOB, POJIb MAarHUTHOTO MOJSA IS KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM NEPEBOJUTH NPAKTUYECKYIO 3aa4y B
y4eOHY10, BBIJCNATh CYLIECTBEHHbIE CBOMCTBa (NpU3HAKK) (UINYECKUX
SIBJICHUU;

¢ OIIMCHIBATh M3YUYEHHBIE CBOMCTBA TeNl W (PU3NYECKHUE SIBICHUS, UCIOJIb3Ys
¢buznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJIUIECTBO
TEIUIOTHI, yJENbHAs TEIIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTa
IUTABJICHMS], YJleJbHAs TEeIJIoTa NapooOpa3oBaHMs, yHelbHas TEIIoTa
CropaHusi TOIUIMBA, KO3(DPUIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOU



MalllMHbI, OTHOCUTEJBHASl BIAXHOCTb BO31yXad, JJIEKTPUUYECKHU 3apsl,
CuJa TOKa, JJIEKTPUYECKOE HANpPsKEHHE, CONPOTHUBIIEHUE IPOBOJIHMKA,
yAEIBHOE  CONPOTHBIIEHHWE  BewlecTBa, paboTa U MOILHOCTb
ANEKTPUYECKOTO  TOKAa), TPH  ONHCAHUM MPABUIBHO  TPAKTOBAThH
(U3MYECKUI CMBICH UCHOJIb3YeMbIX BEJIWYMH, 0003HAUYEHUS U EIUHULIBI
bu3NYeCKUX BENIWYUH, HAXOAUTH (DOPMYJBI, CBS3BIBAIONIME JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYIMMH BEJIMYMHAMHU, CTPOUTH TrpaduKu
M3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUU
CTPOEHHUs BEIlEeCTBA, MPUHLHUI CYNEPHO3UIUHU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsia, 3aKoH OMa /11 yJacTKa LEnu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

¢ OOBSCHATh (DPU3UUYECKHE MPOLIECCHl M CBOMCTBA TE€JI, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
(bU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THBIE 33/1a4 B 2—3 NEUCTBUS, UCIOIb3YS 3aKOHBI U (POPMYJIbL,
CBSI3BIBAIOIME (PU3NYECKUE BEIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBUSA
3a/1a4M 3aIUCBHIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK JAHHBIX JUIA
pelIeHus 3a7auu, BbIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE NJIsi €€
peleHns, NMPOBOAUTH pPAaCUEThl M CPAaBHHMBATH IIOJYYEHHOE 3HAYCHHE
(bu3nYeCKOi BETUYNHBI C U3BECTHBIMU JAHHBIMU;

epacmo3HaBaTb MpPOOJIEMBbI, KOTOpPHIE MOXKHO PELIUTh MpPH MOMOUIH
(bU3NYECKUX METOJOB, HCIOIb3ysl OMHCAHUE HCCIEIOBAaHUS, BBIICIATDH
MIPOBEPSAEMOE  MPEAIOJNIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUSI UCCIIEA0BAHUs, A€NaTh BBIBOJIBI;

o IPOBO/IMTH OMbITHI IO HAOIIOAECHUIO (DU3UUECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KanWLISPHBIE SBJICHUS, 3aBUCUMOCTh JABJIECHUS BO3QyXa OT
ero o0bEMa, TeMIeparypbl, CKOPOCTH MPOLIecca OCThIBAHUS M HAarpeBaHUs
Opy U3IYYEHUH OT LIBeTa M3Jydaromieil (MOTJIoIaroliei) NoBEpXHOCTH,
CKOPOCTb HMCIApPEHHs BOJBI OT TEMIIEPATYPhl KUIKOCTH U IUIOIIANHA €€
IIOBEPXHOCTH, DJIEKTPU3ALMSA TEJI W B3aUMOJCHCTBUE JIIEKTPUUYECKHUX
3apsioB, B3aUMOJECHCTBUE IIOCTOSHHBIX MAarHuTOB, BHU3yalu3alus
MAarHUTHBIX MOJIEW MOCTOSHHBIX MArHUTOB, IEUCTBUS MAarHUTHOTO TTOJIS Ha
MIPOBOAHUK C  TOKOM, CBOMCTBA  DJJEKTPOMArHWTA,  CBOMCTBA



AJNIEKTPOJBUTATENS] TOCTOSHHOIO TOKa): (OPMYJIUPOBATH MPOBEPSEMbIE
MPEINOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pY/I0BaHMS,
OIMKCBHIBATH XOJ1 ONBITA U (POPMYIIUPOBATH BHIBOJIBI;

e BBITOJIHATH MPSIMbIE U3MEPEHHS TEMIIEPaTypbl, OTHOCUTEIHHOU BIAXKHOCTH
BO3/lyXa, CHUJIbI TOKA, HANPSIKEHUS C HCIOJIb30BAHMEM AaHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUYECKUX BEIWYHH, CPAaBHUBATH PE3yJbTaThl
M3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;

* IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIUYUHBI OT
ApYrod C HCHOJB30BAaHUEM IMPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TOMNEPEYHOTO
CEYEHHMSI U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MNPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHHKE,
HCCJIEOBAHUE IOCJIEAOBATENBHOIO M IMApPAJUIEIBHOTO  COCAVMHEHUN
IPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHMs], CIEAys NPEeIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHAE TaONHWIl U TpadHKOB,
JieN1aTh BBIBOJIBI 1O pe3ysibTaTaM MCCIIEJOBAHMS;

e IPOBOJINTh KOCBEHHBIE HW3MEpPEeHUs] (Pu3MyecKux BeduuuH (yIerabHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH M3MEPEHUs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIENysl MPEIJI0KEHHON WHCTPYKLHMH, U
BBIUUCIISTH 3HAUEHNUE BEJIMYMHBI;

e COOMIONATH TpaBUjIa TEXHUKU OE30MACHOCTU MpU paboTe ¢ J1a00paTOPHBIM
000pyI0BaHUEM;

e XapaKTE€pU30BaTh NPUHIMUOB  JCHCTBUS  M3Y4YEHHBIX NOpuUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAaHHUS (B TOM 4YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOuHa, amMIepMeTp,
BOJITMETP, CUETYMK DIJIEKTPUUYECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPBI, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEAOXPAHUTEIH, HIEKTPOMATHUT, HIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMUYECKHUX SIBICHUH U HEOOXOJIMMBIE
buznyecKkue 3aKOHOMEPHOCTH;

e paCIlO3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOHMCTBA U HM3MEPUTEIIbHBIE
npuOoOpsl MO CXeMaM M CXEeMaTUYHBIM PHUCYHKaM  (KUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Lelel ¢ MOCIeA0BATENbHBIM U MMAPaUICIbHBIM COECAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUECHHS 3JIEMEHTOB 3JIEKTPUUECKUX LIEeTIeH;



e IPUBOJUTH MPUMEPHI (HAXOIUTh HH()OPMALIMIO O TPUMEPAX) TPAKTUUECKOTO
UCIIOJIB30BAaHUS (DU3UYECKUX 3HAHWW B TOBCEIHEBHOW KU3HH IS
oOecrieueHusi 0€30MACHOCTH TMpU OOpalieHuu ¢ npubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 3J0POBbSI U COOIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOIIEH cpee;

¢ OCYWIECTBIISITH  MOUCK HMH(pOpMAIMK  (PU3UYECKOTO  COACPKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUU M MyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISATh HMH(POPMAIHMIO, KOTOpas
SBJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

¢ ICTIOJIb30BATh TMPHU BBIIIOJHEHUH YYEOHBIX 3aJaHUl Hay4YHO-TOMYJISIPHYIO
JUTEPATYPY  (PUBMYECKOrO  COJEpKaHHs, CIPaBOYHBIE MaTepHUabl,
pecypcsl cetu HTepHET, BiiaieTh TpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE U KpPATKUE YCTHBIE COOOIIEHUS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJEpKaHusi, B TOM 4YHKCIE MYyOJWYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM WJIM MCCIIEOBATENBCKON NEATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3HKH,
COIPOBOXK/IaTh BBICTYIUICHHUE IIPE3ECHTALNEH;

elIPY BBIMOJHEHUU YUYEOHBIX TMPOEKTOB M HCCIEAOBAHUN (PU3NUECKUX
MPOLIECCOB paclpesessTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUHU C
MIOCTAaBJICHHBIMH 33Ja4aMH, CJIEAUTH 32 BBIIOJHEHUEM IUIaHA JACHCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
JEeSITENbHOCTD IPYIIIbI, BEICTPAUBATH KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3pelaTh KOH(IUKTHI.

K xoH1y 00ydenus B 9 kiaacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00yUaIOIIUXCsl YMEHUI:

¢ CIIOJB30BATh  IOHATHUSA: CHCTEeMa OTcuéTa, MaTepualibHas TOYKa,
TPAeKTOpHs, OTHOCUTEIbHOCTh MEXaHUYECKOIO ABMKEHUS, Nedopmanus
(ynpyrasi, mjacTuuyeckasi), TpPEHUE, LEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSLKECTH TBEPJOTO TeNla, PABHOBECHE, MEXaHUYECKHE KOJEOaHUs U
BOJHBI, 3BYK, HHGPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaia 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U allbHO30PKOCTbD,
CHEKTPhl UCIYCKAHUA M TMOTJIOIIECHHUS, anbda, OeTa- U raMMa-u3IIy4eHHUs,
W30TOIBL, IAEPHAS SJHEPreTHKA;

epa3nuyaTh SIBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUXKEHUE, CBOOOJIHOE
NaJIeHUue TeJ, PABHOMEPHOE JIBM)KEHHE IO OKPYKHOCTHU, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JIBIDKCHHE, KOJICOATEIhbHOE JBMKCHHE (3aTyXarolue u
BBIHY)KJICHHBIE KOJICOaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3ByKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lIoKeHUE OEJIOTro CBETa B
CHEKTp H® CJIOKCHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
M3ITYYCHHS) TIO OMTMCAHUIO0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

epaCliO3HaBaTh  MPOSIBICHHE  M3YYEHHBIX  (PU3WYECKUX  SBJICHUM B
OKpyXaroleM Mupe (B TOM uHciae (QU3NYECKUE SIBICHUS B TPHUPOJIE:
MIPWIMBBI ¥ OTJIUMBBI, ABIKEeHNE T1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBMKEHUE JKWUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 5X0, IIBETa TeT,
ONTUYECKUE SIBICHUS B TMPHUPOJE, OMOIOTHYECKOEe JCWCTBHE BUIUMOTO,
yabTpaUOJIETOBOITO W PEHTTC€HOBCKOTO M3JIyYEeHUH, €CTECTBEHHBIM
pPaaVOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITYyUCHUE
NPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PAJAUOAKTUBHBIX W3JIyUYeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ATOM TEPEBOJNUTh MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHBIE CBOMCTBa (TIpU3HAKH) (DU3UYECKUX
SIBJICHUU;

e ONTMCHIBATh M3YUYCHHBIE CBOWCTBA TeNl W (PU3WUYECKHUE SBICHUS, UCIOJB3YS
¢u3nYecKkue BENMWYWHBI (CpPEIHSSI W MTHOBEHHAs CKOPOCTh Tejia TpH
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpPEeMEIICHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHHUs, CWJIa YIPYTOCTH, CHJIAa TKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHHWs, BEC Tela, HUMITYJIbC TelNa, WMIIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTUs TeJa,
MOJHITOTO HaJl MOBEPXHOCTHIO 3€MIIU, MOTEHIMATIbHAS HYHEPTUs CXKATON
NpYXUHBI, KHHETHYECKas OJHEpPrus, IOJHAs MEXaHWYeCKas OSHEpTHs,
MEPUOJT M YacTOTa KOJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIOMIICHHS CPEbl), IPU OMHCAHUN
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIUYHH,
0003HaueHUs W CNUHUIBI (U3MYECKUX BEIUYNH, HAXOAWUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaMKU N3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITHYNH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
WCIIOJIB3YSl 3aKOH COXPAHEHUS JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
OPUHITUI  CYNEPIO3UIIMK CHJI, TPUHIUI OTHOCUTETHHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MMITYJbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO M MAaCCOBOTO YHCET



IpHU SIIEPHBIX PeakUusx, MNPU ITOM JIaBaTh CIOBECHYIO (HDOPMYJIUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

¢ 00BACHATh (HU3MUECKHUE MPOLECChl W CBOICTBa TeJd, B TOM YHCIE U B
KOHTEKCTE CUTyalHUil MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TIOTUIECKUX
11aroB C ONOpol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3HYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pelllaTh pacyE€THBIC 3aauu (OMUPAIOLIMECS Ha CUCTEMY U3 2—3 YpaBHEHUN),
UCIIOJIB3YSl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE BEINYUHBL:
Ha OCHOBE aHAJIM3a YCJIOBUA 3aJayd 3alUChIBaThb KPaTKOE YCIOBHUE,
BBISIBIISITh HEJIOCTAIOLIME UM U30BITOUHBIE JaHHBIE, BRIOUPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE AJIsl PEIICHHUs, TPOBOAUTH PACUETHI M OLICHUBATH
PEATMCTUYHOCTD MOTYUYEHHOI'O 3HaYeHUs] PU3NUECKON BETMYHHBI;

e pacro3HaBaTb MpPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU MOMOIIU
(U3MYECKUX METOIO0B, HCIOIb3ysl OMHCAHUE MCCIIEOBAaHUSA, BBIACIATH
MIPOBEPSEMOE NPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOPSJIKa
IIPOBEJICHMSI  UCCJIEAOBAHMS, JEJIaThb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OIBITOB;

* IPOBOJIMTH OTBITHI IO HAOMIONCHHUIO (DU3UUECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3yuyeHUE BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS
SHEPruHu, 3aBHCUMOCTb IEpUOJA KOJeOaHUN NPYyKUHHOTO MAasiTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXUHBI U HE3aBUCUMOCTh OT aMILIUTYIbI
MajblX  KoyJieOaHWUW,  TMPSIMOJUHEHHOE  pacHpoCTpaHEHUE  CBETA,
pasnokeHre Oenoro cBera B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajle M CBOMCTB M300pakeHUs MpeaMera B coOuparouiei
JUH3Ee, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
o0OpyOBaHUsl, OINHUCHIBATH XOJ  OMNbITAa W  €ro  pe3yJbTarhl,
(hopMynMpoBaTh BEIBO/IHI;

¢ IPOBOJINTHh MPU HEOOXOAUMOCTH CEpPUI0 MPAMBIX HU3MEPEHUH, ONpeness
CpelHee 3HAaYeHUEe u3MepseMol BeIMYMHbl ((OKYCHOE pacCTOsHHE
coOuparomeid JUH3bI), OOOCHOBBIBAaTH BHIOOp cmocoba H3MepeHus
(M3MepuTeNpHOTO MPUOOopa);

e IPOBOJIUTH  HMCCJICIOBAHHWE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM (3aBUCHUMOCTb IyTH OT BPEMEHU
IIpM PaBHOYCKOPEHHOM JIBH)KEHMHM O€3 HadaJdbHOM CKOpPOCTH, Mepuoia
KOJIeOaHMI MAaTeMaTHYeCKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yIjla OTPa)KEHUs CBETa OT yIJIa MaJ€HUs U yrja MPEeIOMIICHUS OT yIJia
NajieHus): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh



YCTaHOBKY, (PUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
(U3UYSCKUX BEIWYMH B BHUJE TAOIWIl W rpadHKOB, JENIaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEI0BAHNUS;

¢ [IPOBOJUTh KOCBEHHbBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH (CpEeaHss
CKOPOCTh M YCKOPEHHE Tella MpU PaBHOYCKOPEHHOM JBH)XCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUus, KECTKOCTh MPYKUHBI, KOIPPUIHMESHT
TPEHHSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTb, YacToTa H
nepuo KojeOaHWW MaTeMaTUYeCKOr0 U MPYKUHHOTO MAasiTHUKOB,
ONTHYECKas CWIa COOMpAIONIe JIMH3BL, PAJAMOAKTHUBHBIN  (POH):
IUIAaHUPOBATh WU3MEPEHUs, COOMpaTh 3KCHEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEMys MPEII0KEHHOW HHCTPYKIMH, BBIUYUCIATDH
3HaYCHHE BEJIMYMHBI U aHAJU3UPOBATH MOJyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOU MOTPEIHOCTU U3MEPEHHUI;

* COOJIIO/IaTh IIpaBWJIa TEXHUKU O€30IaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

epa3nMyYaTh OCHOBHBIC TMPU3HAKM HM3YYECHHBIX (PUIUYECKUX MOJCIICH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TENO0, TOYCHHBIH HCTOUHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJI€JIb aTOMHOTO S171pa;

e XapaKTepU30BaTh  IMPUHIUIBI  JEHCTBUS  M3YYEHHBIX [PUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CHHUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHS, DPaKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HUCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKHX SBJIEHUW U  HEOOXOIUMbIE  (PU3HUYECKHE
3aKOHOMEPHOCTH;

¢ ICIIOJIB30BATh CXEMbl U CXEMaTHYHBIE PUCYHKU HU3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI IJIs
MOCTPOEHUS N300pAKEHHI B INIOCKOM 3€pKaJie U COOMparoLel JTUH3E;

e IPUBOJUTH MPUMEPHI (HAXOIUTh HH(DOPMALIMIO O TPUMEPAX) TPAKTUUECKOTO
UCIIONB30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM >KM3HU MJIA
oOecrieueHusi 0€30MACHOCTHM TMpU  oOOpalieHuu ¢ mnpubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOIIEH cpee;

¢ OCYLIECTBIISITh  MOUCK HMHpOpMAIMH  (PUIUUYECKOTO  COACPKAHUS B
HuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3allpoc, HaXOAUTh
IYTH ONpEAeNIEHUs] JOCTOBEPHOCTH IOJIy4YeHHON MH(QOpMAIMK Ha OCHOBE
UMEIONTNXCS 3HAHUN U IOMOJHUTEIIBHBIX HCTOYHUKOB;



¢ CMOJIb30BATh MPU BBIIOJIHEHUH YYEOHBIX 3aJJaHUl HAay4YHO-NOMYJIIPHYIO
TUTEPATypy  (U3MUYECKOTO  COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu IHTEpHET, BinageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi MHYOpPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE NMUCHBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(POpMAllMM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
MyOJIMYHO MPEJICTABIATh PE3YJIbTaThl IPOESKTHOW HIIA MCCIIE0BATENbCKON
NEATEIbHOCTH, TPU O3TOM TIPAaMOTHO  HWCIOJIB30BAaThb  M3YUYEHHBIN
MOHSATUWHBIN amnmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIJICHUE TMpEe3eHTalel ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Konrpoiasbnsie | IlpakTnyeckue
n/n NMPOorpaMMbIl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pazgen 1. ®usuka u €€ poJib B NO3HAHUHU OKPYKAKOIEr0 MUpa
bu6mmoreka [IOK
11 o - 2
H3Hia - Hayka o fpupose https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHACCKHE BT https://m.edso00.ru/7f416194
1.3 EctecTBeHHOHAYYHBINM METO TTO3HAHUS 1 bubmorera [JOK
' e A https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUM BellecTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE pelliccta https://m.edso00.ru/7f416194
99 JIBrb>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bu6mmoreka [IOK
' BeIlleCTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHEIE COCTOARMA BEIMECTRA https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3aUMO/ielicTBHE TeJl
bu6mmorexa [JOK
3.1 M 3
CXAHMHICCROE ABHACHHC https://m.edso00.ru/7f416194



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

bu6mmoreka [JOK

32 Hnepuis, Macea, MIOTHOCT 4 2 https://m.eds00.ru/7f416194
bubmmorexa [JOK
3.3 Crra. Bugst o 14 2 https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Paznea 4. /laBjieHne TBEPABIX TeJl, )KUAKOCTE U ra3oB
41 Hasnenue. [lepenaya naBiaeHust TBEPAbIMU 3 bubmuorexa [JOK
' TeJIaMH, )KUJAKOCTIMHU U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4, A
3 TMOCGHEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmnorexa [[OK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pasneny 21
Pa3zgen 5. PaboTa 1 MOIIHOCTH. JHEPrust
bu6mmorexa [JOK
51 Pabora n momsoCT® 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 TpocThie MEXaHU3MEI > 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
>3 Mexaiteckas SHepris 4 L https://m.edso0.ru/7f416194
Hroro no pasneny 12
PeszepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM undpoBbie
Ne i/ P KonrtpoJsbnbie | IIpakTnuyeckue (tmmcpp )
NPOrpamMMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypcebl
Paspnen 1. TenuioBble siBj1eHUs
bubnunoreka [JOK
11 7
CTpoeHne i cBoficTsa BelccTsa 6 https://m.edsoo.ru/7f4181ce
but6mmoreka [{OK
12 Ternoste mporeccet 21 3 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 27
Pazgen 2. diiekTpryeckre 1 MArHUTHbIE SIBJICHUSA
51 DNEeKTPUYECKUE 3apsiibl. 3apsKEHHBIE Tella 5 bubnmnorexa [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmoreka [JOK
2.2 IToCTOSHHBIN NEKTPUYECKUI TOK 18 4 https://m.edsoo.ru/7fA181ce
bu6nunoreka [JOK
2.3 M 7 1
ATHITTHBIC ABTCHIL https://m.edsoo.ru/7f4181ce
bubmnoreka [JOK
24 C) 6 1
JICKTPOMATHHTHA HEAYKID https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 9



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

9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
HauMeHnoBaHue pa3aesioB H TeM nudgpoBbIe
Ne i/ P KonrtpoJsbnbie | IIpakTnuyeckue (tmmcpp )
NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcebl
Pa3znen 1. Mexanuuyeckue siBJeHHSA
11 MexaHn4eCKOe JBHIKCHUE U CIIOCOOBI €0 7 1 bu6nunoreka [JOK
' ONKCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 14 4
SAIMOSICHCTBHC Tel https://m.edsoo.ru/7f41ad4a6
bubmnoreka [JOK
1.3 3 6 1
AKOMB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 27
Pa3znen 2. MexaHuuyeckue KoJ1e0aHusI ¥ BOJTHBI
bu6nuoreka [JOK
2.1 M 0 3 1
CXAHITICCRNC KOTCOAHMA https://m.edsoo.ru/7f41a4a6
bu6nunoreka [JOK
2.2 MexaHHYECKHE BO .3 5
RARHICCIHC BOJHBL. IBYR https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 8

Paznen 3. 3HCKTPOM3FHI/ITHOC OJI€ U 3JICKTPOMATIHUTHBLIC BOJIHBI

31 DIEeKTPOMArHuTHOE IOJIE U 4 bubnuotexa [JOK
' 3J€KTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 4

Paznea 4.

CBeTOBbI€E SIBJICHUA



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

4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 5} Bubmmorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 4 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIIEKTP 2 https://m.edsoo.ru/7f41ada6
Hroro mo pazneny 11
Pazgen S. KBaHTOBBIC SIBJICHUSA
5.1 Hcnyckanne ¥ noraoneHrne CBETa aroMOM 4 bubmmorexa [JOK
' M B https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 (TpOCHHE ATOMHOTO 2pa 4 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
: A
5.3 JIEpHBIE peakLun 6 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 14
Pa3zgea 6. [loBTOpUTEIHHO-00001IA0IMH MOYJIb
6.1 [ToBTOpenue n 0000IIEHNE COIEPIKAHUS 4 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4
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IHHOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBarTebHbIE
padoThI padoThI
pecypchl
dusuka — HayKa o0 mpupoje. JABieHus
1 X PHPOA 1 https://m.edso0.ru/3c9c9366
npupobl. OU3HUecKue ABICHUS
Mexanudeckue, TEIUIOBEIE,
2 3JIEKTPUYECKHUE, MAaTHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIE SIBIICHUS
duznyeckue BEINYNHBI U UX
3 1 https://m.edso00.ru/6185e41e
HU3MEpPCHHE
JlaboparopHast padota "Omnpenenenue
4 LIeHBI JesieHus npubopa. M3mepenue 1 1 https://m.edso00.ru/2312c9d7
o0BbeMa KUJKOCTH
Kak ¢u3uka u apyrue ecTecTBeHHBIE
HAYKU U3Y4aloT MPUPOJTY.
5 EctecTBeHHOHayUYHBINH METO 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanne GU3NIECKUX
SIBJICHUH C IIOMOIILIO MOJEIEH
Crtpoenue BemiectBa. OMBITHI,
6 JIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHUE 1 https://m.edsoo.ru/145e7ble
BEIIlECTBA
JlaGoparopHas paborta «M3mepenue
7 patop P P 1 1 https://m.edsoo.ru/12a57dbb
pa3MepoB MaJIbIX TEI»
8 JIBr>KeHUE YacTHIl BEIIECTBA 1 https://m.edsoo.ru/bcdf4162
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AFpCFaTHBIC COCTOsIHHA BEIICCTBA

https://m.edsoo.ru/dc28d455

B3anmocBs3b MEX1y CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHhIX
COCTOSHHMIX U UX

10 https://m.edsoo.ru/93dd87d7
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
Mexanndeckoe IBUKEHHE.

11 PaBHOMepHOE U HEpaBHOMEPHOE https://m.edsoo.ru/bb22e4a5
JBUKECHUE

12 Cxopoctb. EnTMHUIIBI CKOPOCTH https://m.edsoo.ru/43ceabl19

13 PacyeT myTy 1 BpeMEHM ABUKEHUS https://m.edsoo.ru/fdd6c394
Pemenue 3aga4d mo teme «l1yTh,

14 s It https://m.eds00.ru/f1164e28
CKOPOCTb, BpEMsD»
WNuepuus. 3aKoH UHEPITUH.

15 B3aumopeiicTBue Ten Kak MpUunHa
W3MEHEHUS CKOPOCTH JIBIIKEHUS Tell

16 Jlabopatopras padora «Ompesecrne https://m.edsoo.ru/7b9b482¢
MAaCCHI TCJIa»
IImotHOCTE BemecTBa. Pacuet Maccel 1

17 m https://m.edsoo.ru/4cd7ale8
o0beMa Teja Mo €ro MIOTHOCTU
JlabGopaTopHas paborta «OnpeneieHne

18 patop . P et https://m.edsoo.ru/766f1f89
IUIOTHOCTH TBEPIOTO TEa
Pemenne 3aga4 no teme "IlnoTHOCTE

19 " A https://m.edso0.ru/3f769a5a
BEIIlECTBA
Cuna xak XxapakTepucTHKa

20 B3auMoaercTeug ten. Cua https://m.edsoo.ru/2546928¢c

ynpyrocTu. 3akoH ['yka



https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8
https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c

21

JlaGopaTopHas pabota «3y4ueHue
3aBUCUMOCTH PaCTIKCHUS
(nepopmanun) npy>kKMHbI OT
MIPUIIOKEHHON CUIIBD»

https://m.edsoo.ru/afbd9bdd

22

SIBnenue Tarorenns. Cuiia TSKECTH

https://m.edsoo.ru/5f763ae9

23

CB3b MEXKY CUJION TSXKECTH U
Mmaccol Teiaa. Bec Tena. Pemenue
3aga4 no teMe "Cuna Tsokect"

https://m.edsoo.ru/511ca9df

24

Cuna TsKecTH Ha IpYIruX IUTaHeTax.
®u3nyecKre XapakTepUCTUKH IIAHET

https://m.edsoo.ru/384f287b

25

Nsmepenue cwit. JlunamomeTp

https://m.edsoo.ru/f6639f2d

26

Bec Tena. HeBecoMocTh

https://m.edsoo.ru/594bb9cd

27

CrnosxeHue IByX CHJI, HaIIpaBJIEHHBIX
10 OJTHOU MPSMOI.
PaBHozelicTByIOImAst CUII

https://m.edsoo.ru/62elae35

28

TpeHue ckoybKeHUsI U TPEHHUE MOKOSI.
Tpenue B mpupojie U TEXHUKE

https://m.edsoo.ru/78755da8

29

JlabopaTtopHas pabota «3y4ueHnue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CUJIbI IaBJICHUS U
XapakTepa COMPUKaCAIOIINXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/8481b4hd

30

Pemenue 3agaud mo remam: «Bec
Tenay, «['padudeckoe nzodpaxeHmne
cunm», «Cunely, «PaBHOEHCTBYIOIIAS
CHII»

https://m.edsoo.ru/99eabef7

31

[IpoBepounas pabora mo Temam: «Bec
Tenay, «['padudeckoe n3odpaxeHue

https://m.edso00.ru/38b267b8
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cunm», «Cunbly, «PaBHOEHCTBYIOIIAS
CUD»

Hasnenue. CriocoObl yMEHBIIICHUS U

32 https://m.edsoo.ru/33fe531c
YBEJIMYEHUS 1aBIICHUS
JlaBiieHue ra3a. 3aBHCUMOCTD

33 JaBJICHMS Ta3a oT 00bEMa, https://m.edsoo.ru/e56bd875
TEMIEPATYPhI
[lepenaya naBneHus: TBEPABIMU

34 TeJIaMH, )KUAKOCTSIMH U ra3aMy. 3aKoH https://m.edsoo.ru/41e7cach
[Tackansa

ABJICHHE B XKHUJIKOC ase,

35 Jlanerne B 1:1;1 Ty https://m.edsoo.ru/cfb73461
BBI3BAHHOE JICHCTBUEM CHJIBI TSKECTH
Pemienue 3amau o reme «/laBnenue

36 WICHRE 38121 1O TeMe «/lapietiie B https://m.edsoo.ru/8e8367b5
JKHIKOCTH U rase. 3axkoH Ilackaisy»

37 CooOrmaromuecs cocyabl https://m.edsoo.ru/3c9f6fad

38 IManpaBnuyeckuii mpece https://m.edso00.ru/384621b8
Manowmetpsl. [1o €BO

39 v TpHv PHTHEEOH https://m.edsoo.ru/f6417cad
KUJKOCTHBIM HAcOC
Atmocdepa 3emnu. [puunnel

40 CYIIIECTBOBAHMSI BO3IYIIHON 000JIOUKH https://m.edso00.ru/1f58766b
3emutn.

41 Bec Bozmyxa. AtmochepHoe qaBieHue https://m.eds00.ru/9249b692
nu .

42 3MEPCHHC aTMOCHEPHOrO AABICHHS https://m.edsoo.ru/ccd4dad5
OmnswitT Toppuuennu
3aBUCUMOCTH aTMOC(HEPHOTO

43 JIaBJICHUS OT BBICOTHI HAaJl YPOBHEM https://m.edsoo.ru/22f14fba

Mopst
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bapomerp-anepouna. AtmocdepHoe

44 https://m.edso0.ru/6¢48c524
AAaBJICHUC HA PA3JIMYHBIX BBICOTAX
JleicTBuUE )KUIKOCTH U Ta3a Ha
45 HOTPYKEHHOE B HUX TEIIO. https://m.edsoo.ru/e7a99517
ApxumenoBa cuna
JlaGopaTopHas paborta «OnpeneneHue
46 BBITAJIKUBAIOLIEN CUJIbI, IEUCTBYIOLLIEH https://m.edsoo.ru/c12835a8
Ha TEJI0, MOTPYKEHHOE B JKHUJIKOCTh)
47 Pelerre 32124 fl a pacter https://m.edsoo.ru/ac71c7fa
BBITAJIKUBAKOIICU CUJIBI
JlabopaTopHas paboTa 1o Teme
48 «HccnenoBanue Sa]j?»‘I/ICI/IMOCTI/I Beca ) https://m.edsoo.ru/3749d5cc
Teja B BOJC OT 00BbEMA MOTPYKEHHOM
B JKUJIKOCTb YaCTH TEJIa»
49 [TnaBanue Ten https://m.edsoo.ru/3c11398c
50 BosnyxomuaBanue https://m.edsoo.ru/celf25ac
51 Ha60pa;r0p Has pabora ::szquHe https://m.edsoo.ru/ce4a8f8a
YCIIOBUH IJIaBaHUS TEJ
[IpoBepounas paborta 1o remam:
52 «Lnaartne cyz0B. https://m.edsoo.ru/3373694e
BosznyxomiaBanuey, «/laBnenue
TBEPJBIX TEJ, KUIKOCTEH U Ta30B»
53 Mexanuueckasi pabota https://m.edsoo.ru/8a8cac47
54 MortiHocTh. EAMHUIIEI MOIITHOCTH https://m.edso0.ru/4395592¢
55 ﬁgg;fj::lf i;if:;;;j;%f;cfaafom 1 https://m.edso00.ru/8e9f821a
56 [IpocTrie Mexanu3Mbl. Peryar. https://m.edsoo.ru/1283aa34
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PaBHOBecue cui Ha pbliare

57 Peruaru B npupojie, TeXHHKE, B ObITY https://m.edso0.ru/3¢391d99
JIa6 0 4l

58 abop af OPHa paboTa «iccIenoBanie https://m.edso0.ru/76988618
YCJIIOBU PABHOBECHUSI pblUara
P Y

59 CHICHHC SAAIAT TO TEME (¥ CHOBHIA https://m.edsoo.ru/85ed83cc
PaBHOBECHSI pbIYara
K N

60 0 GHIICHT N10JIE3HOr0 ACHCTBHS https://m.edsoo.ru/6d1cdc72
MeXaHHU3Ma.
JIab S 141

61 avopatopras ? abota «rsvepertie https://m.edsoo.ru/8a91d11d
KIIJI Hak1OHHOM IIOCKOCTH
P "Pab

62 CHICHHE SA/IAT MO TeME ~aboTa, https://m.edsoo.ru/ab3c7eaf
motrHocTh, KITJT"
MexaHnuyeckas SJHEpIusl.

63 Kunernueckas u noTeHIagbHas https://m.edsoo.ru/2delcc24
SHEprus
3 -

64 AKOH COXPAHCHILT MEXAHMHCCKOM https://m.edsoo.ru/92e9efac
sHepruu. [IpoBepounas pabora
P i . Pab

65 CICPBHBIH YPOIt., TaboTa € TereTav https://m.eds00.ru/fbb989ba
no teme "®du3zuka — HayKa o PUpPoJie

P i . Pa0
66 e3ep,],3HHH ypor. Fabora © TeKCT,?MH 1o https://m.edso00.ru/1a4d3478
TeMe "MexaHndecKkoe JBHKEHHE

PeseprubIit ypok. Paborta ¢ Tekctamu

67 o TeMe "JlaBlieHHE TB.TE, https://m.edsoo.ru/355411fe
JKMIKOCTEH, ra3oB"
PesepBubIit ypok. PaboTta ¢ Tekctamu

68 o Teme "Pabora. MOLIHOCTE. https://m.edsoo.ru/281b265¢

Oneprus"
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8 KUIACC

KoJsun4yecTBo yacoB DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBarTejbHbIE
padoThI padoThbI
pecypcebl

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-

1 KHHETHYECKOW TEOPUHU M MX ONBITHBIC 1 https://m.edso00.ru/4b6b1523
MOJITBEPKICHUS

2 Macca u pa3Mep aTOMOB B MOJICKYT 1 https://m.edso00.ru/51284758
Mogenu TBEPAOro, KUAKOTO U

3 a P a . 1 https://m.edso0.ru/7236¢9f9
ra3z000pa3HOro COCTOSTHUM BEIIECTBA
OOBbsicHeHHEe CBOMCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOTO COCTOSTHHMA

4 s p - 1 https://m.eds00.ru/94849842
BEILECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH
Kpucrannuueckue u amopdHbie Tena.

5 P Pk 1 https://m.edsoo.ru/5d25h3dd
TemnoBoe pacIMpeHUe U CKATUE
CmaunBaHue U KaMWUISIPHOCTbD.

6 P 1 https://m.edso0.ru/8bb5494b
[ToBepxHOCTHOE HaATsIKEHUE
Temneparypa. CB43b TEeMIEpPaTypbl CO

7 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1 https://m.edsoo.ru/42dc6eaf
YaCTHII
Buytpennss sueprus. CriocoObl

8 yip P . 1 https://m.eds00.ru/767b611b
U3MEHEHUs! BHYTPEHHEHN dHeprun

9 Buasl Terionepenaun 1 https://m.edsoo.ru/7a161b6d

10 VYpoxk-konpepenuus "[Ipakrudyeckoe 1 https://m.edsoo.ru/e5c7ce2c
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UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BCIICCTB U MATCPUAJIOB B LCIIAX
sHeprocoepekeHus"

KoanyuecTBO TEMIIOTHL. Y nenpHas

11 https://m.edsoo.ru/47298c48
TEINIOEMKOCTh
YpaBHEHHUE TEILUIOBOro OaaHca.

12 p https://m.edsoo.ru/eb498cle
TemnooOMeH H TEIIOBOE paBHOBECHE
JlabGopaTtopHnas padota "HcciaenoBanue

13 SIBJICHHSI TETLIOOOMEHA NP https://m.edsoo.ru/6aefSeca
CMEIIIMBAHUM XOJIOJIHOU U ropsiueit
Pacuyer xonuuecTBa TEILIOTHI,

14 HEO0OXOMMOTO JIJIsl HarpeBaHUs Tejla U https://m.edsoo.ru/b1634a45
BBIJICIISIEMOTO MM TPU OXJIAXKICHUH
JIaGoparopHas padora "Omnpenenenue

15 P up P pet " https://m.edsoo.ru/fd21¢3d1
yIAEIbHON TEMIIOEMKOCTH BEIIECTBA
DHeprus TOILINBA. Y IeIbHas TEILIOTa

16 p a https://m.edsoo.ru/aabf9721
CrOpaHHUs
[LnaBnenue u oTBEpACBaHUE

17 KPUCTAJUIMUECKUX TeJ. Y IeJIbHas https://m.edsoo.ru/2cf8923b
TCILJI0TA IIJIaBJICHUSA
I'padukn HarpeBaHue-IIIaBICHUE-

18 pad p https://m.edsoo.ru/5c93abab
OTBEpJICBAHNE
[TapooGpa3oBaHue U KOHIAECHCAIIN.

19 pOOLP a H https://m.edso0.ru/9cb89b68
Hcnapenue
Kunenne. Y nenpHas Temiora
mapooOpPa3oBaHusI U KOHAECHCAIIUN

20 pOOLP a H https://m.edsoo.ru/943361ac

3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS
0T aTMOC(epHOTO 1aBIECHUS
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Bnaxxaocts Bozmyxa. JlabopaTopHas

21 pabota "OmnpeneneHue OTHOCUTEIBHOM https://m.edsoo.ru/e4c6ee3f
BJIQXKHOCTH BO3ayxa"

22 Pemenue 3amau https://m.edsoo.ru/17eeb2af

23 llp HHHHHBLpa6OTBI TCIUIOBBIX https://m.eds00.ru/9f97285d
nsurareneil. [lapoBas TypOuHa.

24 JlBurareiab BHYTPEHHETO CrOpaHUs https://m.edsoo.ru/al4fldbc
KIIJI rermoBoro asurareis. TemnnoBkie

25 JIBUraTENU U 3allUTa OKPYKaromei https://m.edsoo.ru/c1c67641
CpeIbl

26 3aKOH COXAHCHI H NPCBPALLICHHA https://m.eds00.ru/89535ae3
SHEPTHH B TEIUIOBBIX MpoIieccax
[IpoBepounasi pabora 1o Teme

27 "TemoBble siBNEeHUS. VI3MeHeHMe https://m.edsoo.ru/dfea43fc
arperaTtHbIX COCTOSTHUI BerecTBa"

28 ueKtpusanis tet. Jipa posa https://m.edso00.ru/64eb961f
INEKTPUICCKUX 3aPSIOB

29 B3aumoseiicTBue 3apsKeHHBIX Tl httos://m.edsoo.ru/17ef865h
3axoH Kynona
DIIEKTPUYECKOE TOJIE.

30 HanpsikeHHOCTS OEKTPHICCKOro https://m.edso0.ru/lde2a6dc
nosist. [IpuHnun cynepnosuuuu
ANEKTPUUYECKUX TOJIEN

31 I;gszzz::i;;?;;?mx 3apAIOB. https://m.edso00.ru/9753c836

32 Crpoenue atoma https://m.edsoo.ru/d5afc8eb

33 [TpoBOTHUKY U TUAJIEKTPUKH. 3aKOH https://m.edsoo.ru/f2d4a134
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cOoXpaHeHus DI 3apsiaa

DNEKTPUUECKUN TOK, YCIIOBUS €TI0

34 cyuiectBoBanus. ICTOUHMKH https://m.edsoo.ru/5e7ea9cc
ANEKTPUIECKOTO TOKA

35 JleficTBUSI 2IEKTPUUECKOTO TOKA https://m.eds00.ru/67367ddc
ODIEeKTpUYSCKHUI TOK B MeTalIaxX,

36 R https://m.edsoo.ru/aele7251
SKHUIKOCTSIX U ra3zax
DneKTpudecKas Lelb U €€ COCTaBHbIE

37 P H https://m.edsoo.ru/1b724c3e
4acTu

38 Cuiia Toka https://m.edso0.ru/23935322
JIaGoparopHag pabora "3Mmepenue u

39 paTOpHaz p \ P https://m.edsoo.ru/e19acc53
peryJiupoBaHHe CUIIbI TOKA
DNEKTPUUYECKOE HAIPSIKEHNUE.

40 p p https://m.edsoo.ru/d67176b6
BosnbT™meTp
JlaGopaTtopHnas pabota «M3mepenue

4 1 HaprDKeHI/If{ B paSHHqHBIX y‘—IaCTKaX
1enm» COnpOTUBIICHHUE IPOBOHUKA.
VY aenbHOE COMPOTUBIICHHE BEIIECTBA
ConpoTHUBIIEHHUE IIPOBOTHUKA.

42 p poBOA https://m.edsoo.ru/6a219ef8
Y ensHOe CONPOTURIICHHE BEIIECTBA
3aBUCHUMOCTB IEKTPUYECKOTO
COHpOTI/IBHCHI/Iﬂ HpOBOI[HI/IKa OT €10

43 JUTMHBI, TIIOMIAIU TIOTIEPEYHOTO
ceyeHus U matepuaia 3akoH Oma Juist
y4acTKa Ienu

44 3akon Oma a1 y4acTka 1enu https://m.edso0.ru/98c1f226



https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
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45

JlaGopaTtopHas pabora "HcciaenoBanue

3aBUCHUMOCTH CUJIbI TOKA, UAYHICTO
4yepe3 pe3ucTop, OT COMPOTUBICHUS
pe3ucTopa U HalpsDKEHUA Ha
pesuctope"

https://m.edso0.ru/8852b3cf

46

IlocnenoBaTenbHOE U napaujiCJIbHOC
COCAMHCHUEC IPOBOJHUKOB

https://m.edso0.ru/224862ac

47

Pemienue 3a1a4 Ha IpUMEHEHUE
3akoHa OMa 17151 pa3InyHOro
COEJIMHEHUS IPOBOJIHUKOB

https://m.edsoo.ru/8fbc7c5a

48

PaboTa 1 MOITHOCTB AIEKTPHUUECKOTO
Toka. 3akoH J[xoyns-Jlenna

https://m.edsoo.ru/73f4d541

49

JlaboparopHas padoTta "Onpenenenue
PpabOThI K MOILITHOCTHU AJIEKTPUYECKOTO
ToKa"

https://m.edsoo.ru/9fec21e2

50

DNEeKTPUUYECKHE LIETH U MOTpeOuTenn
AIIEKTPUICCKOM SHEPTUU B OBITY.
KopoTkoe 3ambikaHue

https://m.edsoo.ru/6b9fd546

51

[TpoBepounas pabora o reme
«DNEKTPUUECKUN TOK»

https://m.edsoo.ru/24e36972

52

ITocTossHHBIE MAarHUTHI, UX
B3auMoJiercTBUEe. MaruuTHoeE I10JIe

https://m.edsoo.ru/821f4c5b

53

MarguTHOEe 1ojIe 3eEMIIN U €T0
3HAYCHUE I KU3HU Ha 3eMIIe

https://m.edsoo.ru/dd1d4d66

54

OnbIT OpcTena. MarauTHoe nose
3JIEKTPUYECKOTO TOKA

https://m.edsoo.ru/f4fle7la

55

MarsuTHOE T10JIe KaTyHIIKKU C TOKOM.
HpI/IMCHeHI/IC QJICKTPOMAaruauToOB B

https://m.edso0.ru/6e766c29



https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
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https://m.edsoo.ru/6e766c29

TCXHHUKE

JleficTBe MarHuTHOTO MOJISI Ha

56 MIPOBOJIHUK C TOKOM. HIyKITHS https://m.edsoo.ru/3ab2bd56
MarHUTHOTO TIOJISL.
Onexrpoasurareib JlabopatopHas

57 pabota «3yuenue paboThI https://m.edsoo.ru/34fb13d5
AJIEKTpOABHUraTels (0 MOICIIH))
Hcnonb30BaHuUe SIIEKTPOABUIaTENEH B

58 TEXHUYECKHX YCTPOMCTBAX U HA https://m.edso0.ru/325ebb45
TpaHCTIOpTE.

59 MarHuTHBIM TOTOK https://m.edsoo.ru/18b3ac5f
0] @apanes. A

60 {IPETRL Tapaned - paeHHe https://m.edsoo.ru/713efeab
ANEKTPOMArHUTHOW UHIYKITHH
3 i .

61 AROH SMCKTPOMATHHTHON HEAYRIH https://m.edso0.ru/c81d38dd
[IpaBuio Jlenua
JlaGoparophas paboTa « M3y4ueHnune

62 SIBJICHUS 3JIEKTPOMArHUTHON https://m.edsoo.ru/d4f9896¢c
UHIYKIIH»
CrniocoOsl nostyue e €CKOM

63 " bl TTOTYHICHIT SICKTPHACCRON https://m.edsoo.ru/9c99a4b7
SHEPruu DIJIEKTPOTEHEPATOP
Onekrpoctaniuu. [lepenaua

64 AJIEKTpOIHEpTrur. Bo300OHOBIIsIEMbIE https://m.edsoo.ru/2981eldb
UCTOYHUKH SHEPTUU
P i . Pa6

65 e3P BHI,),IH YPOIt. Fabota € T?,K cramt https://m.edsoo.ru/d926dc7f
1o TeMe ""TeroBbIe ABICHUS
P i . Pab

66 CICPBHBIN YPOT. FADOTA € TERCTaMH https://m.edsoo.ru/e35e6336

1o TeMe "DJIEeKTPUUECKHUE SBICHUS"



https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab
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https://m.edsoo.ru/d4f9896c
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https://m.edsoo.ru/e35e6336

PesepBHbIil ypok. Paborta ¢ Tekctamu

67 " . 1 https://m.edso0.ru/fc544d96
10 TeMe "DIJIEKTPUUECKHUI TOK
p i . Pa6
68 eBepBHI:'II/I YOI Fabota € TeKSTaMH 1 https://m.edsoo.ru/46a7afas
10 TeMe "MaruuTHbIE SBICHUSA
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/46a7afa5

9 KJIACC 9 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBarTejbHbIE
padoThI padoThbI
pecypchl

MexaHndeckoe JBUKEHUE.
Marepunanbhnas Touka Cucrema

1 P 1 https://m.edsoo.ru/54c98fca
orcuera. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHUS
PaBHOMepHOE NIpsIMOJIUHEITHOE

2 nBrkeHue. OnpeneneHne KoopIMHAThI 1 https://m.edsoo.ru/bc342e86
Tena
HepaBHoMepHOE npsAMOInHENHOE

3 newkenne. CpeaHsis 1 MTHOBEHHAs 1 https://m.edso00.ru/9d51e741
CKOPOCTb. Y CKOpEHHUE
CkopocTh IPSMOJIMHEUHOTO

4 PaBHOYCKOPEHHOTO JIBHXKEHUS. 1 https://m.edso00.ru/2c456185
I'paduk ckopoctu
[Tepemenienue npu paBHOYCKOPEHHOM

5 PEMETIL PP yeKop 1 https://m.edsoo.ru/dfd66c69
JBIKEHUN
JlaGopatopHnas pabora "OnpeznencHue

CKOpEHUS Teja Mpu

6 yerop P 1 1 https://m.edsoo.ru/163cf472
PaBHOYCKOPEHHOM JIBUKEHUU T10
HaKJIOHHOM TJIOCKOCTH"
PaBHOMEpHOE ABMXKEHUE 110

7 oKpy>xHOCTH. [lepuoa u wactora 1 https://m.edsoo.ru/7a978b7a
oOpamenus. LlenTpocTpemutensHoe



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/2c456185
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YCKOpEHHe

[TepBriit 3akoH HproTOHA.

8 https://m.eds00.ru/8776289d
WuepuuanbHble CUCTEMBI OTCUETA
B i H .

9 ropout iaKOH blotona https://m.edso0.ru/6b639d94
PaBHOnelicTByIOIIAs crta
T i H .

10 PETHH SaKOH HHIOTOHa https://m.eds00.ru/6155617e
Cynepno3unus cui
P

11 CIICHIC Sa/ia Ha HpHMEHEHHC https://m.edsoo.ru/52e8393d
3akoHOB HproTOHA
Cuna 1sxkecTd 1 3aKOH BCEMUPHOTO

12 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO https://m.edsoo.ru/6b639d94
IIaACHUA
H n

13 abopatopras pabota "Onpeenene https://m.eds00.ru/6155617¢
YCKOpPEHUs: CBOOOAHOTO MaJACHUS»

14 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
Jlab 0 O

15 abopatopriai paboTa (L IpensIIeHie https://m.edsoo0.ru/aaée6bc3
YKECTKOCTH IIPYKUHBI»

16 Cuna TpeHus https://m.edsoo.ru/67bcdefb
J1a6 6ota "O

17 avopatopas pabora Hpeﬂeﬂemf'e https://m.edsoo.ru/78ff698c
Kod(dUILIMeHTa TPEHUS CKOTBKCHHUS

18 Bec Tena. HeBecomocTh u nieperpys3ku https://m.edsoo.ru/5f38dba5
PaBHOBecHE MaTepUaIbHON TOUKH.
AOcoImoTHO TBEPOE TEIIO.

19 PaBHOBecue TBEpIOTO TENIA € https://m.edsoo.ru/a351cela
3aKPEIVIEHHON OCBIO BPAICHHS.
MowmeHnT cuinsbl. LlenTp TsKECTH

20 JlaGopatopHnas pabota «PaBHOBecue https://m.edso00.ru/6872abf4



https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
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pbl4ara. HpaBI/IJ'IO MOMCHTOB»

21

[IpBepounas pabora 1o Teme
"MexaHn4YeCKOe IBKEHUE.
Bzaumogeiicteue Ten"

https://m.edsoo.ru/fc25194b

22

Nwmnynee Tena. Umnysbse cuiel. 3aKoH
COXpaHEHHS UMITYJIbCca. YIIPyroe u
HEYIIPYroe B3auMOICHCTBHE

https://m.edsoo.ru/251e6f13

23

PeakTuBHOE ABMKEHUE B TIPUPOJIE U
TEXHUKE

https://m.edsoo.ru/8b5e27f1

24

Mexanudeckas paboTa U MOIITHOCTh

https://m.edsoo0.ru/848ha637

25

JlaGopatopHnas paborta «OnpezneneHue
paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAJIBHON OBEPXHOCTH

https://m.edso00.ru/667c837¢

26

CBs3b 3HEprUU U paboTHI.
ITorenumanbHas SHEPTUs
Kunernueckas sneprus. Teopema o
KMHETUYECKOU dJHEPIUU

https://m.eds00.ru/84817179

27

3aKkoH COXPAHCHUS SHCPIUn B
MECXAaHUKE

https://m.edso0.ru/24661f29

28

KonebarenbHoe IBUKEHUE U €r0
XapaKTEepUCTUKU. MaTeMaTuyeckuii u
IIPY’KWHHBIN MasTHUKH

https://m.edsoo.ru/7b9859af

29

[IpeBpatieHre sHEPTUU NpU
MEXaHW9YEeCKUX KOJIeOaHHsX.
3aryxatomue KonebaHus.
Brinyxnennsie koneOanus. Pezonanc

https://m.edso0.ru/8544337e

30

JlaGopaTtopnas pabota «IIpoBepka

https://m.edsoo.ru/5d34e65f



https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
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3aBUCHUMOCTH II€pUOJa KoJIeOaHMH
rpys3a, HOABCUHICHHOTO K HUTH, OT
JJIMHBI HUTHD)

31

Mexaunueckue BoaHEL. CBONMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
TIOIIEPEYHBIE BOJIHBI

https://m.edsoo.ru/8ed367e7

32

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYKa.

https://m.edso00.ru/8a594969

33

3BYKH MY3bIKaJIbHBIX HHCTPYMEHTOB.
I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pPE30HAHC

https://m.edso00.ru/699e3612

34

VYbTpa3Byk U HHGPA3BYK B IPUPOJIE U
TEeXHHUKE

https://m.edsoo.ru/ffc5cbba

35

[IpBepounast pabota no Teme "3aKOHbI
coxpaHeHus1. MexaHn4ecKue
KoJieOaHus M BOJIHBI"

https://m.edsoo.ru/e9924b5e

36

DNEKTPOMarHuTHOE MOJE.
DneKTpoMarHuTHele BoJaHbI. CBOMCTBA
JIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/45bbd19b

37

Hcnons3oBaHue OJICKTPOMArHUTHBIX
BOJIH IJI1 CBA3MU. Pazmonoxaunﬂ

https://m.edso0.ru/84817179

38

[IIxana 31€KTPOMarHUTHBIX BOJIH.
CotoBas cBsI3b

https://m.edsoo.ru/48f68a2d

39

Pemenue 3aga4d Ha OIIPCACIICHUC
HaCTOTHI U AJIMHBI SHCKTpOMaFHI/ITHOﬁ
BOJIHBI

https://m.edsoo.ru/ebe362a6

40

Uctounuku cBeta. [IpsMonuneiitHoe
pacnpocTpaHeHue CBETa. 3aTMEHUS

https://m.edsoo.ru/ech99257



https://m.edsoo.ru/8ed367e7
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Counia u JIyHbl

41

3aKOH OTpa)k€HHUs CBETa. 3epKaa.
Pemenue 3aa4y Ha mprMeHEHKE
3aKOHa OTPaKEHUs CBETa

https://m.edso0.ru/45e9f872

42

[Ipenomnenue cBera. 3aKoH
MIPEJIOMJICHUS CBETa

https://m.edso0.ru/3c5ffof5

43

ITokaszaTens npeaomiIeHUs.

https://m.edsoo.ru/4e43afa2

44

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. VMcrmonp30BaHuE TTOJTHOTO
BHYTPEHHETO OTPAXKEHUS B
OIITHYECKUX CBETOBOJIaX

https://m.edsoo0.ru/835faed9

45

JInasel. OnTHYecKas CHIIa JIMH3BI

https://m.edsoo.ru/c6451cf4

46

ITocTpoeHne n300pa>keHHi B JIMH3AX.
[TomyyeHue yBeIMUEHHBIX U
YMEHBIIEHHBIX U300paKeHUH pu
ITOMOLIH JIUH3bI

https://m.edsoo.ru/3b4b5e4f

47

Jlaboparopnas pabota "Onpenenenue
(hOKYCHOT'O PACCTOSIHUS U ONITUYECKOM
CHJIBI cCOOMpAroIIen JIUH3bI"

https://m.edsoo.ru/911a47ch

48

I'na3 kak ontuyeckas cucrema. 3peHue
JledexTsl 3penus. Kak coxpaHuTh
3peHue

https://m.edsoo.ru/d7aa88af

49

Paznoxxenune 6eoro cBeTa B CIIEKTP.
Omnwitel HeroTona. Ciioxxenue
CHEKTpaJIbHBIX 1IBETOB. [[ucnepcus
CBeTa

https://m.edsoo.ru/6eb8b874

50

BomnHoBEIE cBOIiCTBa CBeTA:
aucnepcus, THTepPepeHIus 1

https://m.edsoo.ru/1b4e5e94
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mudpakmys”

OmnpiTel Pesepdopna u mnanetapuas

51 https://m.edsoo.ru/c36effb5
MOJ€EIb aTOMa

52 [Toctynatel bopa. Moaens aroma bopa https://m.edsoo.ru/d5e656ba
Hcnyckanue v OTJIONICHUE CBETa

53 aroMoM. KBauTsl. JIuneiyartoie https://m.edsoo.ru/9fb5689b
CIIEKTPHI
JIuueii .B

54 HHCHAATBIC CHICKTPRI UMH https://m.edso0.ru/83b9a577
cnekTpoB. ClieKTpaJIbHbIN aHAIN3

55 PamgmoakTuBHOCTE U €€ BUIIBI https://m.edsoo.ru/8e724769
C .H

56 TPOCHHE ATOMHOTO Sipa. HyIJIonHas https://m.edsoo.ru/2d85bef3
MOJEIb
P .

57 B https://m.edsoo.ru/8b56a71d
M3oTonnl
JIab §] 41

58 ADOpATOPHAT paboTa «HlecieoBarie https://m.edsoo.ru/f241bbdc
TpCKOB BHGMGHTapHBIX qaCcTUuiy
SnepHbie peakiuu. 3aKOHbI

59 COXpaHEHUS 3apsA0BOIO U MAaCCOBOIO https://m.edsoo.ru/c4cbe7ee
YHCeN
9 .

60 HCPIHT CBA3H ATOMHBIX s7ep. CBsi3h https://m.edsoo.ru/734f11cl
MacChl ¥ DHEPTUHU
IT P

61 CPHOA ?onypacnaﬂa emeljne saaat https://m.edsoo.ru/5efa6f52
o Teme "SnepHble peaknuu

62 LlentEie peakiun AETCHHS ATOMHEIX https://m.eds00.ru/2d7262c2
snep.
SAnepHslii peakTop. ATOMHAas

63 https://m.edsoo.ru/d9f1261a

SHEpreTHKa
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Peakiuu cunTe3a U IeeHUS SAEp.

64 N 1 https://m.edsoo.ru/7231a58d
Buosnornyeckoe seiicTBre pagualim
65 ,I,IOBTOPCHH? 0606111&,1,“6' 1 https://m.edsoo.ru/8b45d684
B3aumoneiicTBue Te
I1 .
66 | OBTOpeHie, o606mef‘me HoTeme 1 https://m.edso00.ru/d3248943
TeruioBbIe MPOLECCH
II
67 OBTOpeHHE, 060bmenHe ch Teme 1 https://m.edsoo.ru/28f67bc4
"KIIJ] TerioBeIX ABUrarenci"
II .
68 | OBTOPEHHE, obobwenne. 1 https://m.eds00.ru/399f4911
DIIEKTPUUYECKHE SIBICHUS
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMpoBepPsAEMOro
pe3yJabrara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

11

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasimuaTth ABJICHHUA 110 OIIMCAHUIO HUX XaAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC q)HSH‘ICCKOG SAIBJICHUC

1.3

pacrio3HaBaTb IMPOABICHHUEC H3YYCHHBIX (i)I/IBI/I‘-IeCKI/IX SBJICHUN B
OKpYyKaromemM MHUpE, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUA B IIPUPOAC, IIPpU
O9TOM TMCPCBOAUTL TMPAKTHYCCKYIO 3aaady B y’-I€6HyIO, BBIICIATD

CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3HUECKHUX SIBJICHUMA

14

ONUCHIBATh H3YYCHHBIE CBOICTBA Tel W (pU3MYECKue SBICHUS,
UCTIONB3ysl (U3UYECKHUE BEIMYMHBI, TPH OMHCAHUH MPABUIHHO
TPAaKTOBaTh (U3MYECKUH CMBICI HCHONB3YeMBIX BEJIWYHMH, WX
0003HAaYeHHS U €IUHMIBI (PU3MYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIHI,
CBS3BIBAIOIME  JaHHYI0  (U3MUYECKYI0 BEJIMYMHY C  JPYTUMHU
BEJIMYMHAMH, CTPOUTH I'paMKN N3YUYEHHBIX 3aBUCHMOCTEH (HU3MUECKHIX

BCINYHNH

1.5

XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/I‘-ICCI(I/IC SABJICHUA MW IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIOBCCHYIO

(bOpMy.TIHpOBKy 3dKOHa U 3allUChIBATh €0 MATECMATHYCCKOC BBIPAKCHHUC

1.6

OOBSICHATh (PU3MUECKUE SIBICHHS, MPOIECCHl W CBOWCTBA TeN, B TOM
yucie U B KOHTEKCTE CHUTyalud MPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbIABJIATH IMPUYMHHO-CICACTBEHHbIE CBSI3U, CTPOMTH
oObsicHeHHe u3 | — 2 JIOTHYECKUX IIaroB ¢ ormopoil Ha 1 — 2 U3y4eHHBIX
CBOWCTBAa  (PU3MUYECKUX  SABICHHUH, (U3UUYECKUX  3aKOHA MU

3aKOHOMEPHOCTHU

1.7

pemath pacy€THbie 3ama4d B 1 — 2 JeHCTBUA, UCIOJIBb3YsI 3aKOHBI U




(dopMmyIIbl, CBSA3BIBAIOIINE (PU3MUECKUE BEIMUMHBI: Ha OCHOBE aHaIU3a
YCIIOBHsS  3aadyd  3allUChIBaTb  KpPaTKO€ YCJIOBHUE, IIOACTABIIATH
¢uznyeckue BeJIUYUHBI B (HOPMYNBI M MPOBOJUTH PACUEThI, HAXOIUTh
CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIEC JUIsl PELICHUs 3aJad, OLICHUBAThH

PEAUTUCTUIHOCTD MOTYICHHON (U3HYECKON BEITMIMHBI

1.8

pacrno3HaBaTh NpPOOJEMBbl, KOTOPbIE MOXKHO PpELIMTh MpPU I[OMOIIU
¢u3nueckux  METOAO0B, B ONHCAHUU  HUCCIENOBaHMS  BBIJICNATh
IIPOBEPSIEMOE IIPEATIOIOKEHHE (rumnoresy), pasnuyaTh u
MHTEPIPETUPOBATH MOJYUYEHHBIH pe3ysbTaT, HAXOJUTh OIIMOKH B X0Je

OIlbITa, ACJIATh BEIBOJELI I10 €I'0 pE3yjibTaTaM

1.9

NPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (U3WYECKUX SIBICHUH WIH
¢u3MUecKux  CBOMCTB  TeI: dbopmynaHpoBaTE  IpPOBEpSIEMBIC
NPEANONOKEHUs,  COOMpaTh  YCTAHOBKY M3  IPEUIOKCHHOTO

000pyZ0BaHUs, 3aMMCHIBATH XOJ1 OIBITAa M (POPMYJIUPOBATH BBHIBOIBI

1.10

BBIIIOJHATE MPAMBIC HU3MCPCHUA C HUCIIOJIB30BAHUCM AaHAJIOTOBBIX U
nupoBbIX TPHUOOPOB, 3aMUCHIBATH IMOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM aOCONIIOTHOM MOTPEUIHOCTH U3MEPEHUI

1.11

MIPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTU OJHON (PU3NYECKON BETUUNHBI
OT ApPYroil ¢ HCIOJB30BAHUEM MPSMBIX H3MEPEHMM, y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO UCCIEN0BaHMs, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUs, CIeNysl MPEeIIoKEHHOMY IIaHy, (PUKCUPOBAThH
pe3yJabTaThl MOJTYYEHHOH 3aBHCHUMOCTH (PU3MUYECKUX BETUYUH B BUJE
NPEUIOKEHHBIX TaONIUI U rpaduKoB, AeiaTh BBIBOJABI IO pe3yjbTaTaM

HUCCJICcaJ0BaHUA

1.12

NPOBOJUTH KOCBEHHBIE M3MEpEHHs (DU3MUYECKUX BEIUYMH, CIEAys
NPEUIOKEHHONM WHCTPYKIMU: MPH BBIOJHEHUHM HU3MEPEHHH coOupathb
AKCIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIYMCIATH 3HAUYE€HHE MCKOMOM

BCJIIMYHHBI

1.13

CO6J'IIOI[aTL ImpaBujia TCXHUKHU 0e30IacHOCTH Ipu pa60Te C

nabopaTOpHBIM 000pyIOBaHHEM

1.14

YKa3bIBaTh MPUHILMIIBI AEUCTBUSA NMPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh TMPUHIIMIIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTpOﬁCTB C MIOMOIIIBIO UX ONHCAHUSA, UCIIOJIb3Yyd 3HAHUA
0 CBOHMCTBaxX (DU3UYECKUX SIBJICHUH HM HEoOXoaumble (usnueckue

3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TpUMEpHl  (HaXOmuTh HH(OpMAIMIO O TpUMepax)
MPAKTHYECKOTO MCIOJB30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEIHEBHOMN
KU3HH JIJ1s1 obecrieueHnst 0€30MacHOCTH MPpU oOpaIreHuu ¢ nmpudbopamu
U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHs 30POBbSI U COOIIOCHUS

HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKpY KaloLIel cpezie

1.16

OCYILECTBIATh OTOOpP HCTOYHMKOB HMH(popmanuu B cetu HTepHer B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAaHUW M NyTEM CpaBHEHHS Pa3IMYHbIX HCTOYHUKOB
BBIIENIATE HMH(pOpPMAIMIO, KOTOpas SBISETCS NPOTUBOPEYMBON WU

MOXET OBITh HEJOCTOBEPHOI

1.17

MCIOJIb30BaTh IPU BHIIIOJHEHUH Y4€OHBIX 3aJJaHUI HAYYHOIOMYJISIPHYIO
auTeparypy (HU3MYECKOTr0 COJEp)KaHUs, CIPABOYHBIE MaTepHAaIbI,
pecypcsl cetu MHTepHeT, BinaaeTrs NpuéMamMu KOHCIEKTUPOBAHUSA

TEKCTa, Mpeodpa3zoBaHus WH(POPMAIMK U3 OJHOM 3HAKOBOM CHCTEMBI B

JIpYTyio

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIECHHS Ha
OCHOBE 2 — 3 HMCTOYHMKOB MH(OpManuu (U3NYECKOTO COJEPIKAHUA, B
TOM 4HuCJIe MyOJIMYHO JeNaTh KpaTKUE COOOLIEHUs O pe3yibTaTax
INPOEKTOB WJIM Y4eOHBIX HCCIEJIO0BaHWM, MNpPH OSTOM TI'PaMOTHO
WCTIONIb30BaTh M3YYCHHBIM TOHATHUIHBIN ammapaT Kypca (U3HKH,

COMMPOBOXKAATH BBICTYIIJICHUC HpeseHTauHef/i

1.19

IIpU BBITIOJIHCHUHN yLIe6HLIX IIPOCKTOB U HCCIIeI0BaHUMN pacupeacisAaTb
0053aHHOCTH B I'pyniie B COOTBECTCTBUU C ITOCTABJICHHBIMU 3adadaMu,
CJICIUTh 3a BBIIIOJJTHCHHUCM IIJIaHa HGﬁCTBHﬁ, aJICKBATHO OICHHUBATH
COOCTBEHHBIN BKJIaJd B JACATCIIBHOCTD T'PYIIIIbI, BbICTPANUBATb

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBASA MHCHUC OKPYKAIOMIUX

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
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HCIIOJBb30BaTh MOHATHUA

1.2

pasimuaTtb SABJICHUA 110 OIIMCAHUIO HUX XaPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC




1.3

pacro3HaBaTh IPOSBICHUE HW3YUYEHHBIX (PU3MUYECKUX SBJICHUH B
OKpY>KaloIleM MHUpe, B TOM 4uciie (pu3ndecKue SBJICHUS B IPUPOJIE, IPH
TOM TMEpPEeBOAUTh TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLACIATH

CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHHIA

1.4

OMKCHIBATH M3y4YEHHBIC CBOWCTBA Tel U (U3MUYECKUE SBICHMUS,
UCTIONB3Ysl  (DU3MYECKHME BEIWYUHBI, TPU ONUCAHWU TPABWIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI UCTIOIb3YEMbIX BETUYHUH, 0003HAUYCHUS
W SMHULBI (PU3NICCKUX BEIUYHH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMHU BEIUYUHAMHU, CTPOUTH

rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tei, (DU3UYECKUE SIBJICHUS W TPOLECCHI,
WCIOJb3ysl M3YYEHHbIE 3aKOHBI, MPH OSTOM JaBaThb CIIOBECHYIO

(GbOopMyIIMPOBKY 3aKOHA U 3allMChIBATh €T0 MaTEMaTHUYECKOE BhIpaXKEHHE

1.6

OOBSACHATh (PU3NYECKUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE  CHUTyallud  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 —
2 JIOTMYECKHX INAaroB ¢ mnomompo 1 — 2 u3y4eHHBIX CBOMCTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacy€THble 3aJaud B 2 — 3 JCHCTBHS, MCHOJIb3YS 3aKOHBI U
(dbopMyIbl, CBA3BIBAOIINE (PU3NICCKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBUSA 3aa4dd 3alHCbIBATh KPATKOC YCJIOBUC, BBIABIIATL HEAOCTATOK
JaHHBIX JJI1 pelIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHusi, MPOBOAUTH PacyEéThl U CpPaBHUBATH

MOJIYYCHHOC 3HAUCHUC (1)I/ISI/I‘-IGCKOI>’I BCJINMYUHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6JICMBI, KOTOPBIC MOKHO PpCIIUThL MIpU TMOMOIIH
(I)I/ISI/IIIGCKI/IX METOHOB, UCIIOJIb3Ysl OIMMMUCAHUC HUCCIICAOBAHUA, BbIICIIATD
MMPOBEPACMOC TMPCAIIOJOXKCHNUEC, OLCHHUBATL IMPABUJIBHOCTL IIOpsAAKa

IMPOBEACHUA UCCIIECA0BaHM, AC€JIaTh BBIBOABI

1.9

MPOBOAMWTH ONBITHI 10 HAOMIOACHUIO (U3NYECKUX SIBICHUN WU
(GU3MYECKUX  CBOWCTB  TeIl: dbopmynupoBaTh  MpPOBEpsSEMbIC
MPENNoNIOKEeHNs,  coOupaTh  yCTaHOBKY U3  TPEIJIOKEHHOTO

000pyZ0BaHUs, OMMCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TPSIMbIE HU3MEPEHUST C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB U JAATYMKOB (PU3UUECKHUX BEIUYMH, CPAaBHUBATH PE3YJIbTAaThl

M3MEpEHUH ¢ yI€TOM 3a/1aHHOM a0COIFOTHOM MOTPEITHOCTH




1.11

MIPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PU3NYECKON BETUUMHBI
OT JpYrod ¢ HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHUI: IUIAaHUPOBAThH
UCCIIEIOBaHKUE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIELys
NPEUIOKEHHOMY — IUIaHy, (UKCHpPOBAaTh PpE3yJIbTaThl IOJy4YEHHON
3aBUCUMOCTH B BHJE TaOuul ¥ TpaduKOB, JelaTh BBIBOABI II0

pe3yiibTaTaM HCCIICIOBAHUA

1.12

MPOBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEJIMYMH: IJIAHUPOBATh
U3MEpEeHUs,, CcoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY, CJenys

npennomeHHoﬁ HHCTPYKIHUH, 1 BBIYUCIIATh 3HAYCHUC BEJIMUYNHDBI

1.13

CO6J'IIOI[aTL ImpaBujia TCXHUKHU 0€e30IacHOCTH Ipu pa60Te C

n1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

XapaKkTepu30BaTh MPUHLIMIBI JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKHUX YCTPOMICTB C ONOPOH HA MX ONHCAHUSA, UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaX (U3MYECKUX SBICHUM U HEOOXOoAMMBbIE (U3MUECKHEe

3aKOHOMEPHOCTH

1.15

pacno3HaBaTb IMPOCTBIC TEXHHUYCCKUC yCTpOﬁCTBa U U3MCPHUTCIIbHBIC
HpI/I60pI)I Imo CXeMaM M CXEMATUYHBIM PHUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUYCCKUX Lerneir ¢ moclegoBaTelIbHBIM U napajijiCJIbHbIM
COCAMHCHHUEM 3JICMEHTOB, pa3jindasd YCIOBHEBIC 0003HaYeHNs PJIEMEHTOB

AJIEKTPUYECKUX LETEn

1.16

NPUBOAUTH TpPUMEpHl  (HaXOmUTh HH(OpPMAIMIO O TpUMepax)
NPAaKTHYECKOTO HCHOIb30BaHMS (U3MUECKUX 3HAHUH B TOBCEIHEBHOM
KU3HU U1 oOecnieueHusi 0€30MacHOCTH NMPpHU OOpalleHuu ¢ npubdopamu
U TEXHUYECKHUMHU YCTPONHCTBAMH, COXPAHEHUsS 3[JOPOBbS U COOIIOACHHS

HOPM 3KOJIOTHYCCKOT'O IMTOBCACHUA B oxpyxcaromeﬁ cpeac

1.17

OCYIIECTBIISATh MOUCK MH(MOpManuu (HU3UIECKOTO COJIEPIKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMEIONIMXCS 3HAHUW W NYTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX ~MCTOYHUKOB BBIACNATH HWHGPOpPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpC‘IHBOﬁ HJIM MOXKET OBITh HGHOCTOBepHOﬁ

1.18

UCMONb30BaTh IMPH  BHIIOJIHEHUWH  Y4EOHBIX 3aJaHUN  Hay4dHO-
MNOMYJISIPHYIO  JIUTEPATypy (PHU3UUECKOro COAep aHHsl, CIPaBOUYHbIE
MaTepuainsl, pecypcbl cetu  MHTepHer; BiameTts  npuémamu
KOHCTIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHMs WHPOPMALUU U3 OJHON

3HAKOBOM CHUCTEMBI B APYTYIO




1.19

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKHE YCTHBIE COOOIICHWS,
0000mas uHGOPMALMI0O M3 HECKOJNbKUX HCTOYHHUKOB (DU3HUECKOTO
COJICp)KaHUsl, B TOM 4YHCJIC ITyOJUYHO TIPEICTABIATH PE3YJIBTATHI
MPOEKTHOM WM UCCIIeIOBATEIBCKOM 1eATeIbHOCTH, IPU 3TOM TPaMOTHO
WCTIONIb30BaTh M3YYCHHBIM MOHATHUIHBIN ammapaT Kypca (U3HKH,

COIIPOBOKAATb BBICTYIIJIICHUC HPGSeHTaHHCﬁ

1.20

MPU BBIMOJHEHUN YYE€OHBIX MPOEKTOB M HCCIENOBaHUN (HU3MUECKHUX
MIPOLIECCOB PACTIPENEATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTaBJIECHHBIMH 3aJa4aMH, CJIEAUTDH 3a BBIINOJHEHHEM IUIaHa JCHCTBHI
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B
JEATEeIIBHOCTh TPYIIIIHI, BBICTpanBaTh KOMMYHHUKAaTHBHOE

B3alMOJICIICTBHE, IPOABIISAA TOTOBHOCTh pa3peniaTb KOH(MINKTHI

9 KUIIACC

Kon
NMpoBePSIEMOr0
pe3yJabTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJIbHOI71 nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ
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HCIOJIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3inyaTtb SABJICHUA IO OINHCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOC SIBJICHUC

1.3

pacro3HaBaTh IPOSBICHHE HW3YUEHHbIX (U3MUYECKUX SBICHUH B
OKpY>KaroIieM MHUpe, B TOM Yuciie (u3nYecKue SBJICHUS B MIPUPOJIE, IPH
TOM TEPEeBOAUTh NPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIJCIATh

CYLIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHUIM

1.4

ONUCBHIBaTh W3YYEHHBIE CBOWCTBA Tel M (U3MYECKHE SBJICHUS,
UCTONB3ysl (U3UYECKUE BEIUYMHBI, MPH OMHCAHUH MPABUIHHO
TPaKTOBaTh (PM3UUYECKUN CMBICI UCIIOIb3YEMBIX BETMYMH, 0003HAUECHUS
U eMHULBI (PU3HMUECKUX BEIMYUH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE
TaHHYIO (U3UYECKYI0 BEIWYMHY C JPYTMMH BEIMYHMHAMH, CTPOUTH

rpadyKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETNYHH

1.5

XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I3I/ILI€CI(I/IC SABJICHHUA MW IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPHU 3TOM JaBaTb CJIOBCCHYIO

(bOpMyJ'II/IpOBKy 3daKOHa U 3aIlIUCBIBATH €0 MATCMATHYCCKOC BBIPAKCHUC




1.6

OOBSICHATH (I)I/ISI/I‘-ICCKI/IG MponecCChl U CBOMCTBa TCJI, B TOM 4YHCJIIC U B
KOHTCKCTC CI/ITyaI_II/If/’I MPAKTUKO-OPUCHTHUPOBAHHOI'O XapakTepa:
BBIABIIATh HPUYIUHHO-CJICACTBCHHBIC CBA3U, CTPOUTDH 00BsCHEHHE U3 2 —
3 JIOTMYeCKHX IIaroB ¢ IIOMOIIBIO 2 — 3 HU3YUCHHBIX CBOMCTBaA

¢bu3nvecKkux ABICHUM, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemarh pacu€THpIE 3a7a4d (ONMHPAIOIIMECs] Ha CUCTeMy Hu3 2 — 3
YpaBHEHMIi), UCHONb3ysd 3aKOHBI U  (OPMYJbl, CBSA3BIBAIOLIME
¢u3nveckre BETMYMHBL: HAa OCHOBE aHajiW3a YCIOBHS 3a7addl
3aMUChIBaTh  KPAaTKOE YCIOBUE, BBISABIATH  HENOCTAIOIIME  WITU
M30BITOYHBIC JTaHHBIC, BHIOMpATh 3aKOHBI M (POPMYJIBI, HEOOXOIUMBIE
JUIL peLIeHUs, MPOBOAUTH Pacué€Thl M OLEHHUBATH PEATUCTHYHOCTh

MOJIy4YE€HHOT0 3Ha4Y€HUs (PU3MUECKON BEIMYUHBI

1.8

pacro3HaBaTh IpPOOJEMbI, KOTOpPhIE MOXKHO PpEHIUTh IMPU TOMOUIU
(U3NYECKUX METOJIOB, WCHOJB3Ysl OMUCAaHHUE WCCIEAOBAHUSA, BBIJIEIATH
MPOBEPSIEMOE  TIPEIONIOKEHUE, OICHUBATh TMPABWJILHOCTD IOPSIKA
MIPOBEJCHHUSI  UCCIICJOBAHUSA, JI€NIaTh  BBIBOJBI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHUI U OTIBITOB

1.9

MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WU
(bU3MYECKUX CBOMCTB TeNl: CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY U3
M30BITOYHOTO HaOOpa O0OPYIOBAaHMS, OIMHCHIBATH XOJ[ ONBITA H €ro

pe3yabTaThl, OPMYITHUPOBATH BHIBOJIBI

1.10

NPOBOJUTh MPH HEOOXOIUMOCTH CEPHI0O TPSIMBIX  H3MEPEHHIA,
Ompeessis CpelHee 3HAueHHE H3MEpsIeMOol BETHUYUHBI ((POKyCHOE
paccrosiHue coOmparomeil JuH3bI), OOOCHOBBIBATH BBIOOpP crocoba

HU3MEpeHHs (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOANTh HCCIEAOBAHUE 3aBUCHUMOCTEH (U3UUYECKUX BEIHYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX HW3MEPEHU: IJIaHUPOBATh HCCIEIOBAaHUE,
CaMOCTOSITENIbHO cOOUpaTh YCTaHOBKY, (PUKCHUPOBATH peE3yNIbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEIWYMH B BHJAE TaOIUIU

Fpa(i)I/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IIPOBOJIUTH KOCBEHHbIE U3MEPEHHs (PU3NUECKUX BEIUYMH: INIAHUPOBATh
U3MEpeHusi, cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITNOJHAThH
MU3MEPEHMS], CIIEys] IPENI0KEHHOW NHCTPYKLHH, BBIYUCIISATh 3HAYEHUE
BEJIMYUHBl M aHAIM3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl C Y4ETOM

3aJJaHHOM MOTrpeIIHOCTHU I/IBMepeHI/Iﬁ




1.13

coOmoaTh TMpaBWja TEXHUKH O€30MacHOCTH Tpu  pabore ¢

1a00paTOpHBIM 000pYyI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE TMPU3HAKH H3YYEHHBIX (U3MUYECKUX MOJENeH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIN HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh TMPUHLMIIBI JAECHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOICTB € OIOPOI HA UX ONHCAHUS, UCIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (QU3MYECKUX SBICHUM U HEOOXoAHMbIE (U3UUECKHe

3aKOHOMCEPHOCTHU

1.16

UCIIOJIB30BAaTh  CXEMbl M CXEMaTUYHBIE PUCYHKH  HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TIPOLIECCOB MPH PELICHUH Y4eOHO-NPaKTHUECKUX
3aJa4, ONTUYECKUE CXEMBbI JUUISl MOCTPOEHUS] M300pakeHUN B IUIOCKOM

3epKajie u coOuparoIeii JuH3e

1.17

NPUBOAUTL TpPHUMEPbl  (HaXOmUTh HMH(POpPMAIMIO O TpUMEpax)
MIPAKTUYECKOI0 MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU Il oOecrieueHrnss 0€30NMacHOCTH TpU oOpalleHny ¢ mpudopamu
U TEXHUYECKHUMHU YCTPOHCTBAMH, COXPAHEHHSI 3[I0POBbS U COOJIOICHHS

HOPM 3KOJIOTMUECKOT0 MOBEJICHUS B OKpYKalolLIeH cpejie

1.18

OCYIIECTBIISATh MOUCK HH(MOpManuu (HU3UIECKOTO CONEPIKAHUS B CETH
WurtepHer, camocTosTeNbHO  (OpMYyIHpys TOUCKOBBIM  3ampoc,
HAaxOJIUTh  NYTU  ONPEHECICHUS  JOCTOBEPHOCTH  IOJYYEHHOMH
uH(bOpMallMd Ha OCHOBE HMEIOLIMXCA 3HAHUW M JOMOJTHHUTEIbHBIX

HCTOYHUKOB

1.19

UCTOJBb30BaTh MPH  BBINOJHEHWH  YYEOHBIX 33JaHUN  HAay4dHO-
HOMYJISIPHYIO JINTEPaTypy (PU3MYECKOTO COJACpXKAHUSA, CIPABOYHBIE
MaTtepuainsl, pecypcbl cetu  MHTepHer; BimameTts  mpuémamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHUs HMHPOPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
MHPOPMALIMK U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOIO COJEpIKaHuUs,
nyOJINYHO MIPEACTaBIATh pe3yabpTaThl IIPOEKTHOMN WU
UCCJIEIOBATENIbCKON JEATEIIBHOCTH, IIPU 3TOM T'PaMOTHO HCIIOJIb30BaTh

M3yYCHHBI TOHATUHHBINA ammapaT H3y4aeMoro pasnena (QU3UKUd U




COIMPOBOXATh BHICTYIUICHHE TpE3eHTAalHuel ¢ Y4ETOM OCOOCHHOCTEM

ayauToOpun CBCPCTHUKOB

1.21

IPU BBIMOJIHEHUN Y4YEeOHBIX MPOEKTOB M HCCIEIOBaHMN (PU3MUECKUX
IPOLIECCOB pacHpeAesaTh OOS3aHHOCTH B TIPYyNIE B COOTBETCTBUU C
IIOCTaBJIEHHBIMU 3aJja4aMH, CJIECIUTH 3a BBIIIOJHEHUEM ILJIaHa JEHCTBUI
U KOPPEKTHPOBaTh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIaJ B
JESTEIBHOCTD IpyIIIbI, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aUMO/ICHCTBHE, IPOSBIISS TOTOBHOCTh pa3pemaTrbh KOH(PINKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon Kon

IIpoBepsiemble Y1eMEHTBI COePKAHUS
pa3nena JJ1eMeHTa

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEIO MHUPA

duznka — Hayka O TMpuUpoAe. SBJIEHUS NPUPOMBI.
1.1 duznueckre  SABJICHMS:  MEXaHWYECKHE,  TEIUIOBbIE,

SJICKTPUYICCKUEC, MAI'HUTHBIC, CBETOBBIC, 3BYKOBLIC

duznueckre  BenWuuHBL.  M3mepenwe  pusnueckux
1.2 BenmmunH.  Pusmueckue  npubopsl.  [lorpemHocTsb

H3MepeHHfI. Mexc):[yHapoL[Haﬁ CHUCTEMAa CANHUIL

EctecTBeHHOHAy4HBIE METOJ TO3HAHUA: HAOJOICHHE,
IIOCTAHOBKA HaytlHOFO BOHpOC&, BBIIBUKCHUEC THUIIOTE3,
DKCIIEPUMEHT 10 TPOBEPKE THUMOTE3, OOBSICHEHHE

HaOJIFOIaEMOTO SIBJICHUS

1.4 Onucanne PU3NYECKuX SBICHUN C TIOMOIIBIO MOIeIeH

[TpakTuyeckue pabOTHI:
N3MepeHne paccTosTHUM.
L5 N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TEa.
' Ornpeznenenne pa3MepoB MaJbIX TEJ.
H3mepenne temmnepaTypbl NpH MOMOIIM KHUAKOCTHOIO

TEPMOMETPA U 1aTYNKA TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

21 CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MeEpBHI.
OMBITHI, JOKA3BIBAIOIINE TMCKPETHOE CTPOCHUE BEIIECTBA

JBwxkenue wyactui BemectBa. CBs3b  CKOPOCTH

2 2.2 JBUKEHMSI 4acTUILl C TeMIlepatypoil. BpoyHOBCkoe IBHXKEHUE,

muddy3us

23 B3aHMOH€ﬁCTBH€ YacTul BCUICCTBA: IIPUTAKCHUE U

OTTAJIKUBaHHC

2.4 AFpeFaTHLIC COCTOSAAHUA BCIIECTBA: CTPOCHUC Ta30B,




KUJKOCTEN U TBEPABIX (KPUCTAJUIMYECKUX) Tesl. B3aumocBsizb
MEXIy CBOWCTBAMHM BELIECTB B pPa3HbIX arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTueckue pabOThI:
Onenka pauameTpa aroMa METOAOM  psiioB  (C
UCIOJIb30BaHueM (hoTorpaduii).
2.6 OnbITBl 1O HAOJIOAGHUIO TEIUIOBOTO  PaCIIUpPEHUS

ra3os.
OnbIThI o 00HapyKEHHIO necTBus cul

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexannueckoe IBIDKEHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
3.9 Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPaBHOMEPHOM
' JIBUKCHUH. Pacd€r myTH 1 BpeMEHM JBUKEHUS
SBnenue nHepnuu. 3aKOH HHEpUMH. B3aumoneicTBue Ten
3.3 KaK IpUYMHA U3MEHEHHUs CKOPOCTHU JIBU)KEHUs Tea. Macca
KaK Mepa MHEpTHOCTH Tella
34 [InotHocts  BemectBa.  CBsI3b  IMJIOTHOCTH  C
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMa BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBHUS TEI
36 Cuna ynpyroctd u 3akoH ['yka. U3mepenue cuibl ¢
' MIOMOUIbIO TUHAMOMETPA
37 SIBieHue TAroTeHUs U cuia TspkecTu. Cuila TSKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
38 Cuna tpenus. TpeHue CKOJIbXKEHHS U TPEHHE IIOKOS.
' TpeHue B IpUpoJie U TEXHUKE
3.9 Crno)xxeHue cuil, HalpaBlICHHBIX [0 OAHOW HPAMOM.
' PaBHOEliCTBYIOIIASA CHIT
[TpakTuueckue pabOTHI:
3.10 OnpeneneHue  CKOPOCTM  PaBHOMEPHOIO  JBMIKCHMS

(mapuka B JKMIKOCTH, MOJENH  DJIEKTPHUUECKOIo

aBroMoOmWiIss W Tak gainee). OmpeseneHue cpemaHei




CKOpOCTH  CKOJIbXEHHsT Opycka WJIM IIapuka 10
HaKJIOHHOM  1uiockoctd.  OmpeneneHne  IUIOTHOCTH
TBEpAOro tena. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD
pacTsbkeHus: (nedopManuu) NPYKUHBI OT TMPHIOKEHHON
cuibl. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI
TPEHHs CKOJBKEHHA OT Beca Telna W Xapakrepa

COIIPHUKACAOIINXCS TIOBEPXHOCTEH

dusuveckue SBICHUA B MPUPOAC: NPUMEPHI JIBIKEHUS C
3.11 Pa3NMYHBIMU CKOPOCTSIMU B KMBOM M HEXHBOW MHPUPOJE,

JIeCTBUE CUIIbI TPEHUSI B IPUPOJIE U TEXHUKE

3.12 TexHnyeckue ycTpoiucTBa: AMHAMOMETP, OIIIUITHUKI

TIABJIEHME TBEP/BIX TEJ, )KUIKOCTE 1 TA30B

HaBnenue TBEpmoro Tena. CrocoObl yMEHBINIEHUS W

1 YBEJIMUYEHUS TaBIICHUS
4 JlaBnenue raza. 3aBUCUMOCTD JAaBJICHHUS raza oT 00bEMma,
' TEMIIEPATYPhI
43 [lepenaua naBrieHWs] TBEPABIMU TENAMH, KUIKOCTSIMH H
' razamu. 3akoH [lackans. [THeBMaTHUECKHE MalTHBI
3aBUCHUMOCTh  JaBIICHUS  JKHJIKOCTH OT  TIyOWHBI.
4.4 I'unpocratuaeckuit mapamokc. CooOIIArONINECs: COCYIBI.
['mapaBiaryecKkue MEXaHU3MBI
Atmocdepa 3emnn u atMocdepHoe naBiaeHue. [IpuumHb
A5 CYLIECTBOBaHMs BO3AYIIHOM o00omouku 3emin. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOrO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 W3mepenue atmocdepHoro aasineHus. I[Ipuboper ams
' U3MEepeHHs aTMOC(HEPHOTO AaBJICHUS
47 JleficTBHEe KUAKOCTH U ra3a Ha MOIPYKEHHOE B HUX TEJIO.
' BrrTankuBarorias (apxuMeioBa) cuia. 3akoH Apxumesa
4.8 [TnaBanue Ten. BozmyxomnaBanue
[TpakTdeckue paboThI:
49 HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa

NOTpyKEHHOW B JKUAKOCTh 4YacTu Tena. OmnpeneneHue

BBITAJIKUBAIONIEH  CWJIbL, JICHCTBYIOIIEH Ha  TeJo,




MOTPYKEHHOE B JKUAKOCTb. [IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOIICH CHUJIBI, JCHCTBYIOIEH HAa TEIO0 B
KHUJIKOCTH, OT Macchl Tena. OmbIThl, 1EMOHCTPUPYIOLIHIE
3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI, NEHCTBYIOLIEH Ha
TEJNO B KMJIKOCTH, OT 00bEMa MOrPYKEHHON B JKUJIKOCTb
YaCTH TeNa U OT IUNIOTHOCTH KUIKOCTH. KoHCTpynpoBaHue
apeoMeTpa WM KOHCTPYMPOBAHUE JOAKH U OIpPEACIICHHUE

€€ Irpy30M0JbEMHOCTH

du3nyeckue IBJICHUA B MMpUpoJAcC: BIUAHHUC aTMOC(bepHOFO

4.10
JTaBJICHUSI HA )KMBOW OpraHu3M, IJIaBaHUE PbIO
TexHnyeckue ycTpoiicTBa: cooOUIaroIMecs COCYIbl,
411 YCTPOMCTBO  BOJOINPOBOJA, TUIAPABIWYECKUN  Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOI Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPT YA

5.1 Mexanunueckas pabota
5.2 MexaHnyeckasi MOIITHOCTb
53 [IpocTble  MeXaHU3MBI:  pblYar, OJOK, HAKJIOHHAS
' iockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHneHue npaBuiia paBHOBECHS pblyara K 0JIOKy
«3omnotoe npaBuiio» MexaHuku. Koadduuuent noneznoro
5.5 JeicTBusl MexaHu3MoB. [IpocTeie MeXaHU3MbI B OBITY U
TEXHUKE
5.6 [ToTeHManbHasg SHEPTrUM TeJa, MOJHATOr0 HajJ 3eMIIEH
5.7 Kunerndeckas sHeprus
- [TonHast MexaHW4Yeckass JHEprusi. 3aKOH HM3MEHEHUS H
' COXpaHCHHS MEXaHUYECKOH SHEPTHH
[TpakTuyeckue pabOTHI:
Omnpenenenue pabOTHI CHIIBI TPEHHS IPU PaBHOMEPHOM
5 g JIBIDKEHUM  Tela 10  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
' HccnenoBanne ycnoBuil paBHOBecus pblyara. 3mepenue
KII/l HaknoHHOM 1UIOCKOCTH. M3yueHue 3aKOHAa COXpaHEHHs
MEXaHUYECKOM sHeprun
5.10 @dusnyeckue SBICHMS B IPUPOJAE: phlUarM B TEIE




YCJIO0BCKa

TexHuyeckue yCTpPOMCTBA:  pblyar, MOABWKHBIA U

511 HETOJABWKHBIM OJIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMbIe 3JIeMEHTHI COIEPKAHUS
pa3jiena 3JIeMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKECHHUS  MOJICKYJISIPHO-KHHETHICCKON
TEOpUHU CTPOCHHs BellecTBa. Macca U pa3Mepbl MOJIEKYIL.
6.1
OnpIThl, TMOATBEPXKAAIOIIAE OCHOBHBIE  MOJOXKCHUS
MOJICKYJISIPHOKUHETHYIECKON TCOPHH
6.0 Monenu TBEPAOTO, )KUIKOTO M ra3000pa3HOT0 COCTOSHUN
BemecTBa. Kpucrannuueckue u amopdHbIe Tena
OOBsicHEHHE CBOMCTB ra3oB, KHIKOCTEH M TBEP/BIX TE HA
6.3
OCHOBE TIOJIO’)KEHUH MOJICKYJIIPHOKHHETHYECKON TeOprun
6.4 CMaunBaHUe U KaMWUTSIPHBIE SIBICHUS
6.5 TemioBoe pacIlIUpeHHE U CKATHE
6
Temneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
6.6
TEIUIOBOTO JIBHKEHUS YaCTHUIL
Buytpennsis sueprusi. CriocoObl U3MEHEHHUs BHYTpEHHEH
6.7
SHEPTrUH: TEIIoNepeaada U COBEPIICHUE pabOThI
Bunel temnonepenauu: TEIIONPOBOAHOCTb, KOHBEKIIHS,
6.8
U3ITyYeHUE
6.9 KonuuecTBo TernoTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
TenmooOMeH ©  TEMJIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
[InaBneHue u OTBepIeBaHUE KPHUCTAJUIMYECKUX BEIIECTB.
6.11
Y enbHas TEIIOTA IJIaBICHUS




6.12

[TapooGpa3oBanue u koHneHcanus. Mcnapenue. Kunenue.
YaensHas Temnora mapooOpa3oBaHHs. 3aBUCHUMOCTH

TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHS

6.13

BirasxxHoCcTh BO31yXa

6.14

SHGpFI/IH TOILUIMBA. Y JelIbHAas TEII0Ta CropaHus

6.15

[Mpuamuner  pabotel  TemnoBbix — aBurareneit  KILJ]
TEIJIOBOTO HABUTrareis. TemIoBble ABUTATSIIM W 3alllUTa

OKpYKaroIIeH Cpeabl

6.16

3aKkoH COXPAHCHUA U MPEBPALLICHUA SHCPIruu B TCIIJIOBBIX

nporeccax

6.17

[TpakTnyeckue paboOTHI:

OnbIThI o 0OHapyXEHHUIO JIEHCTBHS cui
MOJIEKYJISIPHOTO IPUTSKEHUS.

OnpITbl 10 BBIPAIIMBAHUIO KPHUCTAUIOB IOBAPEHHOMU
COJIM WJIU caxapa.

OnbITel 10  HAOJMIOJEHHUIO TEIUIOBOIO PACHIMPEHMS
ra3oB, )KUJKOCTEH U TBEPIBIX TEII.

Onpenenenue AaBIeHUS BO3AyXa B OJUIOHE IINPHIIA.

OnpIThI, JIEMOHCTPUPYIOLIUE 3aBUCHMOCTb JIaBJICHUS
BO3/lyXa OT ero 00b&Ma 1 HarpeBaHus WU OXJIaXKICHHUS.

[TpoBepka rumoTes3bl JMHEHHOM 3aBUCUMOCTH JUIMHBI
CTONOMKA JKUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIEPaTypHI.

HaOnronenue M3MeHEHUs BHYTPEHHEW »HEepruu Teia B
pe3ysbTare Terionepeaayn u padboThl BHEIIHUX CHUIL.

HccnenoBanue SIBIICHUS Ter1000MeHa pu
CMELIMBAaHUH XOJIOJHOW U ropsue BOJBI.

OmnpezneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOM TMpH TEIUNIOOOMEHE C HarpeTbiM MEeTATHYECKUM
LUJIMHIPOM.

Omnpenenenue yneabHON TEINIOEMKOCTH BELLIECTBA.

WccnenoBanue npouecca ucnapeHus.

OnpeneneHre OTHOCUTEIbHOM BIAXHOCTH BO3yXa.




Onpez[eneHI/Ie y,I[CJIBHOI}'I TCIIOTHI IIJIABJICHUS JIbJA.

6.18

®dusnueckue SBICHUS B OPUPOZAC: IOBEPXHOCTHOE
HATSAXKCHUC UM KaIllWJUJIAPHBIC  SBJICHUSA B npupone,
KpHUCTAJUIBI B mpHUpoje, u3nydenue CoiHIA, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTA.

6.19

TexHudeckue  yCTpOMCTBA:  KalWJUISAPBI,  IPUMEPHI
WCIIOJIB30BAaHUS KPUCTAJJIOB, JKUIKOCTHBIA TEPMOMETD,
JlaTYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMAa OTOIUICHUS
JIOMOB, THIPOMETPHI, IICUXPOMETp, TMapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumoneiictBue  3apspkeHHbIX  Tesl.  3akoH  Kyinona
7.2 (3aBHCUMOCTb CHJIBI B3aUMOJEUCTBHS 3apsDKEHHBIX TENl OT
BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEKTY TETIaMU)
Onekrpuueckoe mnose. HanpsEHHOCTh 3IEKTPUUECKOTO
7.3 noJist. [IpyuHIMI Cynepno3uiuy 3IeKTPUUECKUX Mol (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu »iexkTpuyeckux 3apsioB.  DJIEMEHTapHBIN
7.4 anekTpudeckuil 3apsa. Crpoenue aroma. IIpoBonHukn n
JDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
- DneKTpuYeCKui TOK. Ycnosus CyILIECTBOBaHUS
' AIEKTPUYECKOTO TOKA. VICTOUHMKYN MOCTOSIHHOTO TOKa
27 JleficTBHS DJIEKTPUUECKOTO TOKa (TEMJIOBOE, XUMHUECKOE,
' MarHuTHOE). DIEKTPUUECKUHN TOK B )KUIKOCTAX U Ta3ax
- Onextpuueckas nenb. Cuna Toka. DIEKTPUUECKOE
' HapspKEHUe
29 ConpoTuBIiieHHE MPOBOAHUKA. Y IEIBHOE CONPOTHUBIICHHE

BEIIECTBA




7.10

3akon Oma Jyis ydyacTKa Lenu

HOCJ’IGI{OB&TGHBHOG u napauiCJibHOC COCOAUMHECHUEC

7.11

MIPOBOJIHUKOB

PaGota W MOIIHOCTH DJIGKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DJEeKTpUYECKUE IEeNU U TMOTPEOUTENH dSIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkaHue

ITocTtosiHHBIE Mar"uThbl. B3amMoneicTBHE MTOCTOSHHBIX
7.14

MarHuToB

MarauTHoe mnone. MarHuTtHoe 1IIojle 3eMJIHM H  €ro
7.15

3HaUEHUE JUIS )KU3HU Ha 3eMile

OnbIT Opcreaa. MarHuTHoe MoJie AIEKTPUUECKOTO TOKa.
7.16

[IpuMeHeHue 31eKTPOMArHuTOB B TEXHUKE

JlelicTBME MAarHUTHOrO MOJiI HAa MIPOBOAHUK C TOKOM.

DJNIeKTpOABUTATENIb TOCTOSIHHOTO TOKa. lcrmosb3oBaHue
7.17

AJIEKTPOJBUraTelIel B TEXHMYECKUX YCTPOMCTBaX M Ha

TpaHCIopTe

O1BITEI ®dapages. SIBneune 3JIEKTPOMATrHUTHOMN
7.18

uHnykiuu. [pasuio Jlenna

DnekrporenepaTop. CrocoObl MOIYYSHHUS ICKTPUICCKOM
7.19 SHEPTUH. DNEeKTpOCTaHIIUU Ha BO300HOBIIIEMBIX

HMCTOYHHMKAX SHEPTUU

[TpakTdeckue paboThI:

OnbIThl IO HAOTIOJCHHUIO ANEKTPU3ANNN TET UHAYKIHECH U

MIPU COMPUKOCHOBEHHH.

UccnenoBanue [eWCTBUS HIEKTPUYECKOTO TMOJIS  Ha

MIPOBOJIHUKH U IUAJIEKTPUKH.
7.20

COopka u mpoBepka pabOTBI AIICKTPUUYECKOW T
MTOCTOSTHHOTO TOKa.

H3mepeHue u peryIupoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHie HAMPSIKEHUS.

HccnegoBanne 3aBUCUMOCTH CHUJIBI TOKa, UAYHICro 4e€pe3




pPE3UCTOpP, OT COMPOTHUBJICHUSA PE3UCTOPA U HAMPSHKEHUS
Ha PEe3UCTOpE.

OnbIThI, JIEMOHCTPHUPYIOIIHE 3aBUCHMOCTE
AJIEKTPUYECKOTO COMPOTUBJICHUSI TMPOBOJHHKA OT €ro
JUTAHBI, TUTOIA/IA MOTIEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuUia  CJIOXKEHUS  HANPSKEHUW  TpU
MOCJICIOBATEIbHOM ~ COCIUHEHHWU JIByX  PE3UCTOPOB.
IIpoBepka mpaBwia Mg CWIbl TOKa MPHU MapaieIbHOM
COCJIMHEHUU  PE3UCTOPOB. Onpenenenue paboThI
ANEKTPUYECKOTO  TOKa, HAYIIEr0 4epe3  Pe3UcTop.
Omnpenenenue MOIIHOCTH  JJIEKTPUYECKOTO  TOKa,
BbIJIENIAEMON Ha pe3uctope. McciienoBanue 3aBUCUMOCTH
CUJIBI TOKA, UAYILIErO Yepe3 JAMIIOUKY, OT HANpsKEHUs Ha
Heil. Omnpenenenue KIIJ[ HarpeBarens. MccnemoBanue
MarHuTHOTO B3aUMOJICHCTBUS IIOCTOSHHEIX MAarHuTOB.
N3ydeHne MarHMTHOTrO MOJISi MOCTOSTHHBIX MAarHUTOB MPHU
ux oObeAMHEeHUU U pasneneHuu. MccnenoBanue neidcTBUS
ANEKTPUUECKOTO TOKAa Ha MAarHUTHYIO CTpenKy. OTBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS
KaTylIKd ¢ TOKOM M MarHuta OT CWIbl TOKa |
HalpaBJ€HUs1 TOKa B KaTymke. M3yueHue neicTBus

MAar"guTHOIO I10JI4 Ha MMPOBOJHUK C TOKOM.

KonctpynpoBanue " H3y4yeHue paboTsl
AJIEKTPOJBUTATEIIS. N3mepenne KIT
AIEKTPOJIBUTATEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCICIOBAHUIO SABJICHUA BHGKTPOMaFHHTHOﬁ WHAYKIWUU:
HUCCICIOBAaHUC W3MCHCHHH 3HAYCHUS MU HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B IPUPOJIE: IEKTPUUECKUE SBICHUS
B arMocdepe, 3NEKTPUYECTBO KHUBBIX OPIaHU3MOB,
MarHuTHOe Tmosie 3eMid, Jpeid mosrocoB, poJib

MAar"HuTHOIO IoJid 414 XXU3HU Ha 3€M.He, MOJISIPHOC CUSAHUC

71.22

TexHuueckue yCTPOMCTBA: JJIEKTPOCKOI, aMIIEpPMETP,




BOJIETMETpP, PEOCTAT, CUYETUMK HIIEKTPUUECKOW 3HEpruw,
AJIEKTPOOCBETUTEIbHBIE ~ NPUOOPHI,  HarpeBaTelIbHBIC
AIIEKTPONPUOOPHI (mpumepst), ANEKTPUYECKHUE
NPEJOXPAaHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUTATEIIb

IMOCTOSAHHOI'O TOKA, IrCHCPATOP IMMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon anemenrta [IpoBepsiembie 271EMEHTBI COAEPIKAHMS
pazznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuueckoe  IOBWKEHHE. MarepuanbHas  TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXaHUYECKOTO JIBUKCHHSI
8.3 PaBHOMEpHOE NPAMOIMHENHOE TBUKEHUE
HepaBuomepHoe npsmonuneiinoe apuxenue. Cpeausis
8.4 W MTHOBEHHas CKOPOCTh Tejla TpH HEPaBHOMEPHOM
JIBUKCHUH
8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE
' JBUKECHHE
8.6 CsoOognoe nagenne. OnblTel [ anuaes
| PaBHOMepHOE nBMXKEHHE O OKpyxHOCTU. [lepuon u
8.7 yacTtota oOpamieHus. JIuHelHass W yrjioBas CKOPOCTH.
LleHTpOCTpEMUTETBHOE YCKOPEHHE
8.8 ITepBerit 3akon HeroToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3axoH HperoToHa
8.11 [TpuHIMD CynepnoO3ULIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: CUlIa TPEHHUsS CKOJIBKEHUS, CUJIa TPCHUS
' TTOKOSI, IPYTHE BUJBI TPCHHUS
8.14 Cunma TSOKECTH W 3aKOH BCEMHPHOTO TATOTCHHSI.




YckopeHue cBOOOIHOTO MaACHUS

8.15 JBuxenue nianet Bokpyr Connua. IlepBast kocmuueckas
ckopocTb. HeBecomocTs u neperpysku

PaBHOBecue MaTepuanbHOM TOUKH. AOCONIIOTHO TBEPAOE
8.16
TEJIOo

8.17 PaBHOBecue TBEPAOro Tema C 3aKPEIUIEHHOM OCBIO
BpauieHus. MomeHT cuibl. LieHTp TsxecTu

8.18 Nmnynsc Tena. M3menenue ummynsca. MIMnyibsce cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTrBHOE IBIHKEHUE

8.21 Mexanndeckasi paboTa U MOIITHOCTh

8.92 Pabota cun TskecTH, ynpyroctu, TpeHusi. CBs3b SHEPTUU
1 paboThI

893 [loreHnmanpHast  SHEpPrus  Tena, TOJHATOTO  HAJ
MMOBEPXHOCTHIO 3eMJIH

8.24 [ToTeHunanbHast S3HEPTUs CKATON IPY>KUHbI

Kunetnueckass osHeprus. TeopemMa O KHHETHYECKOU
8.25
SHEPruu

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUU

[IpakTuueckue pabOTHI:

Ompenenenue cpenHeld CKOPOCTH CKOJIBKEHHUsS Opycka
WIN [ABWKEHUS IIapUKa [0 HAKJIOHHOW IIJIOCKOCTH.
Omnpenenenre ycKOpeHHUs Teja IMPU PaBHOYCKOPEHHOM
JBUKEHHUHU 10 HAKIIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHHU NIpH
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.
8.27 [IpoBepka THUIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HAa4allbHOW CKOPOCTH MYTHU OTHOCSATCS KaK
PSa HEUETHBIX YHMCET, TO COOTBETCTBYIOIINE MPOMEKYTKHI
BpPEMEHH OJMTHAKOBBHI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKECHHS
OT CuIbl HOpMalbHOro pasieHus. OnpeneneHue
kod(duimenta TpeHuss CcKoJbkeHusa. OmnpeneneHue

JKECTKOCTH IPYKUHBI. OHpC,[[eHCHI/IC pa6OTLI CHJIBI




TpEHMsT IIpU PABHOMEPHOM JABW)KEHHH Tejla IO
TOPU3OHTAIBHON MoBepxHOCTU. OmnpezeneHue padOTHI
CWJIBI YIPYIOCTH IIPU MOABEME Ipy3a C UCHOJIB30BAHUEM

HCIIOABHXKHOI'O U IIOABUXKHOI'O 0JIOKOB

duznyeckue SBICHUS B npupoac: NpuJIrMBbl U OTIIMBHI,

8.28 neukeHre 1iuaHeT CoJIHEYHOM CHUCTEMBl, PEaKTUBHOE
JBMKEHUE KHUBBIX OPTraHU3MOB
8.29 TexHuueckue  yCTpOWMCTBA:  CIIMAOMETP,  JaTYMKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHIMA 11 BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU

. KoJeOaHui: TIepro/I, YaCTOTa, aMIUTHTY/1a
9.9 Maremaruueckuit u NIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue sHepruu npu KonedaTeIbHOM JABHXKEHUN
93 3aryxatomue KosieOaHus. BBIHYXIEHHBIE KOJICOaHUS.
' Pe3onanc
Mexanudeckue BoyHBL. (CBOWCTBA MEXAHWYECKHX BOJIH.
9.4 [IpononpHbie W MonepeyHble BOJHBL J[TMHA BOJHBI U
' CKOpOCTh €€ pacnpocTpaHeHusi. MexaHu4eckrue BOJIHBI B
TBEPAOM TeJIe, CEICMUYECKHE BOJHBI
9.5 3ByK. ['(poMKOCTB U BBICOTa 3ByKa. OTpakeHUE 3BYyKa
9.6 Nudpas3Byk u yiabTpa3Byk
[IpakTudeckue pabOTHI:
Ompenenenne  4YacTOThl W Tepuoja  KoyieOaHUU
MaTeMaTUYeCKOro MasiTHUKA.
OmpeneneHue  4YacTOThl W Nepuoja  KoyieOaHUU
MPYXKUHHOTO MasiTHUKA
9.7 HccnemoBanne  3aBUCMMOCTH  TEpHOJA  KOJIGOAHHIA

MOJBEIIEHHOIO0 K HHUTH Tpy3a OT JJIUHBI HUTH.
HccrnenoBanne  3aBHCMMOCTH  IEpHoAa  KOJICOaHWH
NPY)KUHHOTO MasiTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTHU nepuoja Kose0aHui rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MacChl Ipy3a U KECTKOCTH

npyxuHbl. M3Mepenne yckopeHusi cBOOOIHOTO MaieHus




@dusnueckue SBJICHUS B TPUPOJE: BOCHPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSCEHHE, CEHCMHMUYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHuyeckue yCTPOMCTBA: BXOJIOT, HCIOJIb30BAHUE
' yIBTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJNEeKTPOMarHuTHOE TMoJie. DJEKTPOMAarHUTHBIE BOJHBI.
' CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 37eKTPOMArHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas mnpupona ceTa. CKOpPOCTb CBeTa.
' BonHoBBIE CBOMCTBA CBETA
10 [IpakTuueckue padbOThI:
10.4 W3yueHne cBOMCTB 3J€KTPOMArHUTHBIX BOJIH C IIOMOUIbIO
MOOUITBEHOTO TenedoHa
Ousnueckue SBICHHA B TPUPOJE: OHUOIOTHYECKOE
10.5 neicTBue BUJIUMOTO, yIbTPaQHOIETOBOTO u
PEHTI€HOBCKOTO U3JIy4CHUI
106 Texanueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBSI3U
CBETOBbBIE ABJIEHU A
11.1 JlyueBast Mmosienb cBeTa. MIcTOUHHMKY cBeTa
11.2 IIpsimonuHEHOE pacpoCcTpaHEeHNE CBETa
113 Otpaxxenue ceta. [lmockoe 3epkayio. 3aKOH OTPaKEHHS
' CBETa
114 [Ipenomiienue cBera. 3akoH npenomiieHus ceera. [lomHoe
1 ' BHYTpPEHHEE OTPaXCHHUE CBETA
115 JIunza. Xop ydeli B 1MH3E
116 Onrtuyeckas cuctema (oroammnapara, MHKPOCKONA H
' TEJIeCKOTIa
117 I'maz kak omnrudeckass cucrema. biau3opykocts u
' JaTbHO30PKOCTh
118 Paznoxenne Oenoro ceera B cnekTp. OmbiTel HpioTOHA.
' CroxeHune crieKTpalbHBIX IIBETOB. Jlucnepcus cBera




[IpakTuyeckue paboTHI:
HccnenoBanue  3aBUCUMOCTH  yIjla  OTpa)KCHHUs
CBETOBOTO JIy4a OT yTIJIa MaiCHHS.
M3yueHne xapakTepUCTHK HM300pa)keHUs NpeaMera B
IUIOCKOM 3€pKalle.
HccnenoBanne 3aBUCHMOCTH  yIVIa  HPEIOMIICHUS

CBCTOBOI'0 Jyda OT yIja InaJCHusA Ha I'paHHUIC «BO3AYX —

11.9 CTEKJIO».
[Tonyuenue n3o00pakeHUH C MOMOIIBIO CcOOMparouIei
JIUH3BI.
Omnpenenenre (QPOKYCHOTO PAcCTOSIHUS M ONTHYECKOMN
CHJIBI COOMPAIOLIEH JTHH3HI.
OnbIThI 110 Pa3IoKEHUIO OEJIOro CBETa B CIEKTP.
OnpITE MO BOCHPUSATHIO I[BETA MPEIMETOB TMPU UX
HAOJII0JIEHUH Yepe3 1IBETOBbIE (QUIIBTPHI
dusnyeckue sBICHUS B mpupoje: 3atMenus ConHua u
11.10 JlyHbl, 1BeTa Ten, ONTHYECKUE SBJICHHS B aTMmocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
111 Texnuueckue YCTpOICTBA: OYKH, MEPUCKOIT,
' ¢doToanmapar, ONTUIECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Onwitel  Pesepdopna u mmaHerapHas Monendb aroma.
' Moaens aroma bopa
199 Hcnyckanne u mnoryionieHue cBeTa aToMOM. KBaHTHI.
' JInHenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- 1 raMmma-u3nydeHus
Crpoenue aromHoro siipa. HykionHas Moienb aToMHOTO
12 12.4
siapa. M3oTomsl
125 PannoaktuBHble mpeBpamienus. llepuox momypacnaga
' ATOMHBIX SITIEp
126 SAnepHble peaknuu. 3aKOHBI COXPAaHEHHMs 3apsii0BOTO H
' MaccOBOI0 YHCE
12.7 DHeprus CBA3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHH
12.8 Peakuuu cunte3a u nenenus saep. VICTOUHUKH SHEPrUH




Coumuriia u 38€311

Snepnas  sHepretuka. [lelicTBUE  pagMOAKTUBHBIX

129 M3ITy4YEHUN Ha KUBbIE OPraHU3MBbI
[IpakTudeckue pabOTHI:
HaGntoneHne CIUIOMIHBIX W JMHEMYaThIX CIEKTPOB
19.10 U3ITyYeHUSI.
HccnenoBanmne TpekoB: U3MEPEHUE DHEPTUU YACTHIIBI TIO
TOPMO3HOMY IyTH (110 poTOrpadusm).
N3mepenue paanoakTuBHOro ¢poHa
du3nyecKkre SBJICHUS B MPUPOJE: ECTECTBEHHBIN
PaIOAKTUBHBIN ¢on, KOCMHUYECKHE Jy4H,
12.11 paIOaKTUBHOE W3JIYyYECHHE MPUPOJHBIX MHHEPAJIOB,
NEUCTBUE pPAJUOAKTUBHBIX M3IYYEHUM Ha OpraHu3M
YeJioBeKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJIBHHﬁ AO03UMCTpP, KaMCpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NMPoBePSIEeMOro
TpeOoBaHUs

IIpoBepsiembie TpeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM 0230BOro
YPOBHSI OCBOCHHSI OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl
OCHOBHOTI0 0011ero oopasosanus Ha ocHope PI'OC

[Tonumanue ponu  u3ukm B HayyHOW  KAapTHHE  MHpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBS3U U
MO03HABAEMOCTH SIBJICHUI MPUPOIBI, O POJIU IKCIIEPUMEHTA B (DU3UKE, O
cucreMooOpa3yronieli poiin (U3UKA B Pa3BUTUU ECTECTBCHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH, 00 3BONIONNU (HU3NIECKUX 3HAHUN U UX POJIH B
I[EJIOCTHOW €CTECTBCHHOHAYYHOW KapTHHE MHpPA, O BKJIAJC POCCHHCKHAX
U 3apyOC)KHBIX YYEHBIX-QU3UKOB B pPa3BUTHE HAyKH, OOBSCHCHHE

MIPOIIECCOB OKPYKAIOIIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTHUMA

3HaHUS 0 BUJAX MaTepHH (BEIIECTBO U TOJIE), O IBIDKCHHH KaK CIIoco0e
CYLIECTBOBAHHS MaTEPHH, 00 aTOMHO-MOJICKYISIPHON TEOPHH CTPOCHUS
BellecTBa, O  (U3NYECKOM  CYIIHOCTH  SIBICHUH  IPHUPOJBI
(MexXaHUYeCKHX, TEIJIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHE
pa3nuyaTth SBICHUS IO OIHMCAHUIO WX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3MUYECKOE SIBICHHE,
YMEHHE PacIiO3HABATh MPOSBICHUE N3YICHHBIX (DH3MUCCKUX SIBJICHUN B

OKpYyKaromeM MHUPE, BbLACIIAA NX CYILICCTBCHHBIC CBOMCTBaA (HpI/I3HaKI/I)

Binianenue ocHOBaMM MOHSATUHWHOTO anmnapara ¥ CUMBOJIMYECKOTO sI3bIKa
(GU3MKN ¥ UCHOJIb30BAaHUE MX JUISl pelIeHUs yuyeOHBIX 3a7ayd; yMEHHUe
XapaKkTepu30BaTh CBOWCTBA Tel, (hU3MUECKHE SBICHHS U TIPOIECCHI,

HCIIOJIb3YA (i)YH)IaMeHTaHI)HBIG 1 OMIIMPHUYCCKUEC 3aKOHBI

VMenue onmchIBaTh HU3Y4YCHHBIC CBOICTBA TEI U @HSH“ICCKI/IC SIBJICHUS,

HCIIOJIb3YA (I)I/I3I/IHCCKI/IG BCJIIMYHHBI

Brnagenne oOcHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOmro/ieHnsT TpaBujl 0€301MacHOTrO Tpyda: HalmoaeHrue (U3HYEeCKUX
SIBJICHUM:

YMEHHE CaMOCTOSTEIIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY H3
JAaHHOTO Habopa 00opyIOBaHUS MO0 UMHCTPYKIIMH, OMUCHIBATH X0 OMBITA

" 3allMCBhIBATh €T0 PE3YyJIbTAThI, (bOpMyanOBaTL BBIBOJBI,




MPOBEICHUE MPSIMBIX M KOCBEHHBIX M3MEPEHUN (PU3MUECKUX BEINUMH:
yMEHUE IUJJaHUPOBAaTh  HM3MEpPEHHs, CaMOCTOSATEJbHO  cOOMpPaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY 10 MHCTPYKIMH, BBIYUCIIATH 3HAUECHUE
BEIMYMHBl W AaHAJIU3UPOBATH IIOJIYYEHHBIE pE3YNbTAaThl C Y4ETOM
3aJJaHHOW MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IPOBEICHUE  HECIOXKHBIX  SKCIEPUMEHTAJIbHBIX  MCCIIEIOBAHUM;
CaMOCTOSITEJIbHO ~ COOMpaTh  AKCIEPUMEHTAIBbHYI0  YCTAaHOBKY U
IIPOBOAMTH UCCIENOBAHUE IO MHCTPYKLMH, MIPEICTABIATH MOTYyYCHHbIE
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BUJE TaOMUI M TpauKoB,
YUUTBIBaTh  MOTPEUIHOCTH, JeNlaTh  BBIBOJBI IO  pe3yJibTaTaMm

HUCCICI0BaHUA

[lonuMaHne  XapakTepHBIX  CBOWCTB ¢busznyeckux  Mojeneu
(MaTepuanbHasi TOYKa, aOCOJIIOTHO TBEPAOE TEJNO, MOAEIH CTPOSHUS
ra3oB, JKHJAKOCTEHd M TBEPIABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJEJIb aTOMHOIO s/ipa) U YMEHHUE IPUMEHATh HUX JUISA

00BsACHEHHS (PU3HUECKUX MPOIIECCOB

YMmeHne OOBSCHATH (PU3MUECKHE MPOIECCHI M CBOMCTBA TEl, B TOM
yuclie M B KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOI'O
XapaKkTepa, B YaCTHOCTH, BBIABIIATH NPUYUHHO-CIEICTBEHHBIE CBA3U U
CTPOUTH OOBSCHEHHE C OMOpPO Ha M3y4YCHHbIE CBOMCTBA (PM3NUYECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH

YMeHue pemath pacu€THble 3amauu (Ha 6a3e 2 — 3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBS3bIBAIONINE (PU3MUECKUE BEIINIHHBI,
B YaCTHOCTH, 3allMCbIBAaTb KpPATKOC YCJIOBUC 3adayud, BLIABJIATDH
HEJOCTAIONINe JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOANUMBIE
sl €€ pellleHHs], WCIOJb30BaTh CIPABOYHBIC JaHHBIC, MPOBOINTH
paC‘-IéTBI U OHLCHHUBATL PCAIMCTUYHOCTL IIOJTYYCHHOI'0O 3HAYCHUA
(bu3NUeCKOil BEIIMYMHBI, YMEHHUE OMPEIEIISATh Pa3MEPHOCTh (PU3NIECKOM

BCJIIMYHHEI, HOJ'Iy‘IGHHOﬁ IIpu pCHICHUH 3ala4r

YMeHue  XapakTepu3oBaThb  NPUHLUINBl  JACHCTBUSA  TEXHUUYECKUX
YCTPOHCTB, B TOM 4HCJIE OBITOBBIX NPHOOPOB, M HPOMBIIIICHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB MO MX ONHUCAHUIO, UCIOJb3YS 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHMH M HEoOXoquMble (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMmenue HUCIIOJIB30BATh 3HaHUA (6] (1)I/I3I/I‘-ICCKI/IX SABJICHUAX B




MIOBCETHEBHOM JKM3HU 1151 o0ecrieueHus 0€301MacHOCTH IpU 00paleHun
C OBITOBBIMH MPUOOpPAMH U TEXHUYECKHMMHU YCTPOMCTBAMHU, COXPAHEHHS
3I0POBbSI W COONIONCHHS HOPM OSKOJIOTHYECKOTO IIOBEICHUS B
OKpyXKarolied cpelne; MOHMMaHME HEOOXOAMMOCTH TPHUMEHEHHS
OOCTIDKEHUH ~ (U3WKA W TEXHOJOTHA  JIs  palMOHAIBLHOTO

MpUPOIAOITIOJIb30BAHUA

11

OneIT moOuWCKa, MpeoOpa3oBaHUS U MPEICTaBICHUS HHPOPMAIUU
(U3HYECKOTO CONEpPIKaHUSA C HCIOIb30BAaHUEM HWH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLICHUBATh JOCTOBEPHOCTh
MOJIydeHHOW MH(pOpMalMM Ha OCHOBE HMEIONIUXCS 3HAHUW U
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB;  YMEHHME  MCIOJIb30BaTh  IpHU
BBITIOJIHCHUHM YYE€OHBIX 3a/laHUi HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3UYECKOTO COJEpKaHus, CHPaBOYHBIE MaTEpHallbl, PECYpPChl CETH
WurteprHer; BrnaacHue  0a30BBIMH  HaBBIKAMH  MpeoOpa3oBaHUS
uHpOpMAllMK W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO; YMEHHUE
CO03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIEC U YCTHBIE COOOIICHHS HA OCHOBE

I/IH(i)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

1O ®U3HUKE
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHUWYECKMUE ABJIEHU A
11 Mexannueckoe  IBWXKEHHE. MarepuanbHas —Touka. Cucrema — oTcuéra.
' OTHOCHTEIBHOCTD JBHIKCHHSI
PaBHOMepHOe U HepaBHOMepHOE ABrKeHHe. Cpeusist ckopocts. Dopmyna s
1.2 BBIUUCIICHUS cpeaHeii ckopocTh: V = S/t
PaBHOMEpHOE TPSAMOIUHEHHOE IBUXKCHHE. 3aBUCUMOCTh KOOPAWHATHI Tella OT
BPEMEHH B CIIydae paBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKCHUS:
1.3 ) =x,+vt
I'padyiky  3aBUCUMOCTH OT BpPEMEHH IS TPOEKIUH CKOPOCTH, MPOCKIHH
MepEMEIICHUS, TyTH, KOOPMHATHI IPU PABHOMEPHOM MPAMOJIUHEHHOM JBHIKCHUH
3aBHCHMOCTh KOOPAHMHATHI Tela OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHUS:
2
Self) =vg, =i+ ay = ;
2
®dopmyinibl  JUISI TPOCKIMK TEPEMEIEHUS, TMPOCKIUU CKOPOCTH U TPOCKIMU
YCKOPCHHUS TP PABHOYCKOPEHHOM TPSAMOJUHEHHOM JBH)KCHUU:
1.4 s.(D=vy,1+a, =,
2
U.\'U) =Upy T, 1,
a,(f)=caonst,
uh.: — u-_l.: =2a,s,
I'paduiky 3aBHCHMOCTH OT BPEMEHH JUIS TPOCKIMH YCKOPEHHS, MPOCKIHH
CKOPOCTH, TPOEKIUH TIEPEMEIICHUs, KOOPJMHATHI TPHU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboanoe mageHne. Dopmyibl, ONMUCHIBAIOIIUNE CBOOOJHOE MaJCHHE Tela II0
15 BEPTUKAJIH (IBU)KCHUE Tella BHU3 WIH BBEPX OTHOCHUTEIFHO IMOBEPXHOCTH 3EMIIH).

I'padyky 3aBUCUMOCTH OT BPEMEHH [UIS NPOCKIMHU YCKOPEHHS, HPOCKIHH

CKOPOCTH 1 KOOPAWHATEI ITPpU CB060,[[HOM MNaaCHUU TCJia IO BEPTUKAIN




CkopocTh pPaBHOMEpPHOTO [JBHXKEHHMS Tela 10 OKpykHocTH. Hanpasinenue
CKOPOCTH.

®opmysia ISl BBIYHCICHHUS CKOPOCTH 4YEpe3 pPaauyC OKPYKHOCTH M TEPUOJ

oOparieHus:
2R
=
T

HCHTpOCTpCMI/ITCJILHOC YCKOPCHHUC. HaHpaBHCHI/Ie HOECHTPOCTPECMUTCIILHOT O

1.6 yckopeHusi. @opMmyina 71l BEIYUCICHUS YCKOPEHUS:
2
_w
WTR
®dopmyra, CBI3BIBAIOIIAS IEPUO M YACTOTY OOpaIEHUS:
1
V= —
T
Macca. [TnotHocTs BemecTBa. @opmyia Jijisi BBIYUCICHUS TIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas (usznueckas BenuunHa. CIoKeHUe CUil
19 SBnenune unepuuu. [lepsorit 3akoH HproToHa
Bropoii 3axoH HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTbh BEKTOpa YCKOPEHHUs Tejla U BEKTOpa CHUJIbI, IEUCTBYIONIEH HA
TEJI0
Bzaumoneiictue ten. Tperuii 3akon HeroToHa:
1.11 F. 21 T _Fl—>2
Tpenue nokost U TpeHue ckoibxkeHud. Gopmyna s BHIYUCICHUS MOAYJS CHUIIbI
1.12 TPEHUS CKOJIBbKEHUS:

Fxp:FL'N




1.13

Hedbopmaruss Tenma. Ympyrue W Heynpyrue nedopmaiuu. 3aKoH YIPYyrou

nedopmanuu (3akoH ['yka):

F=Ik-Al

1.14

BCCMI/IpHOC TSITOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHUA:

my -m,
F=G —L1 2
R
Cuna TsixecTu. Y CKOpeHHe CBOOOIHOTO MaCHHS.
dopmyna 1715l BBIYUCICHUS CHITBI TSDKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JBwmxenue minanet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynibe Tenna — BeKTopHas pu3ndecKas BeIMINHA.
p=mi

Nmnynbe cucremsl Ten. U3MeHeHne umiysbca. IMIynbe cuiibl

1.16

3aKkoH COXPAaHCHUS UMITYJIbCa JIA 3aMKHyTOfI CHUCTEMBI TCJI:
D=+, U, =const

PeakTtuBHOE IBHKEHUE

1.17

MexaHuueckas pa60Ta. CDOpMy.]'Ia JJIs1 BBIYHMCJICHUA pa6OTBI CHIJIBI:

A=Fsooso

Mexanuueckas MOIIIHOCTE:

nN=4
r

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUs. d)opMyna JJI BBIYHUCIICHUA

KUHETUYECKON IHEPTUU:

HE)E
Ep=—r

Teopema o knHeTHUECKOM YHEPrun. PopMyria il BEIYMCICHHUS IOTECHIUAIBHON

OHCPIuu TCjia, IHOJHATOIO




Hag 3eMIIEii:

E,= mgh

1.19

Mexanndeckas OHCPIUA:

E=Efr+£p

3aKOH COXpaHEHMSI MEXaHUYECKOHN sHepruu. @opmyiia JJisl 3aKOHA COXPaHEHUS

MEXaHUYECKOM SHepruu B OTCYTCTBHE cUJI TpeHus: E = const.

HpeBpaLueHI/Ie MEXaHUYECKOHN OHCEPIUU IIpHU HAJINYHUU CUJIbI TPCHUA.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Peruar. Moment cuiisl: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasrxHBIN 1 HeTTOABKHBIN O6510KK. KIIJ] mpocThIx MEXaHU3MOB,

n= Anonesaas
14'3&1’11&‘1&13:&& A

1.21

JlaBiieHre TBEPAOTO TENa.
dopmyiia s BBIYACICHUS JaBICHUS TBEPIOTO Tela:

_F
P=73-

JaBnenue ra3za. ATMochepHOE JTaBlICHUE.

FI/I,I[pOCTaTI/I‘ICCKOG AaBJICHUC BHYTPH KUIAKOCTHU.

@opMyia 1 BBIYMCIICHHS JaBJICHUs BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['uapaBnuueckuii npecc

1.23

3akon Apxumena. dDopmymna IS ONPEACIICHHsS]  BBITATKHBAIONICH

JEHCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B JKUIKOCTD WM ras:

Fo =PEV

VYcnosue nnaBanus Tena. IlnaBanue CYZAO0B U BO3QYXOILIaBAHUC

CHIIBI,

1.24

Mexanndeckue Kojiebanus. AMILTUTY/Ia, IIEPUOJT M YacToTa Konebanuii. opmyia,




CBSI3BIBAIOIAS YACTOTY M MEPHO/I KOJIeOaHUI:

1.25

MaremMatnueckuii W IpYKUHHBIA MasTHUKW. lIpeBpamieHue sHeprum Ipu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aTYXaIOIJ_[I/Ie KoJIeOaHus. BLIHY)K,HGHHBIG koJsiebanus. Pe3oHanc

1.27

MexaHu4ecKrue BOJIHEL. HpOIIOJ'ILHBIC U TONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHbI H

CKOPOCTb PACIPOCTPAHEHHSI BOJTHBI:

L=v-T

1.28

3ByK. ' pOMKOCTB 1 BbICOTa 3BYKa. OTpakeHHE 3BYKOBOU BOJIHBI HAa TPAHMIIE JIBYX

cpea. MHdpa3Byk U ynbTpa3BykK

1.29

Ilpakmuueckue pabomol

N3Mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTHU
MPYXKUHBL, KOIPGHUIIMEHTA TPEHUS CKOJIBKEHUS; paOOThl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpPEIHEH CKOPOCTH JBM)XKEHHS OpycKa 1O HAKJIOHHOW IUIOCKOCTH;
YCKOpEeHUs1 OpycKa MpH ABUKEHUH 110 HAKJIOHHOM TJIOCKOCTH; YacTOTHI U TIEPHO/Ia
KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKA, YacTOThl M TIepHoJa KoJeOaHu
MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO HA phIYar; paOOThI CHIIBI
YOPYTOCTH MPHU TOIBEME TPy3a C IIOMOIIBI0 HEMOABUKHOTO OJI0Ka; pabOThI CHIIBI
YIPYTOCTH MPH MOABEME TPy3a C IMOMOIIBIO MOABIKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00BbEMA MOTPYKEHHONM YacTH
Tejla W OT INIOTHOCTH >KHJIKOCTH, HE3aBHCHUMOCTH BBITAJKMBAIOIMIECH CHIIBI OT
MAacChl Teja; CUJIbI TPEHHUS CKOJBKEHHUS OT CHJIbl HOPMaJbHOTO JAaBJICHHUS U OT
poaa TMOBEPXHOCTH; CWJIbl YNPYTOCTH, BO3HUKAIOWICH B IMPYXKUHE, OT CTENECHHU
nedopMalui IPYXKUHBI; YCKOpEeHHs Opycka OT yrjla HakKJIOHA HaIpaBJIsSIONICH;
nepuoAa (J4acToThl) KoJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HHUTH; TIEpUOJa
KoJeOaHu MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U JKECTKOCTH MPYKHUHBI;
HCCIIEIOBAaHUE HE3aBUCUMOCTH Tepuojaa KOJeOaHMM HUTSHOTO MasTHHUKAa OT

Macchl rpy3a. [IpoBepka yciaoBHs paBHOBECHS phluara

1.30

Dusuueckue s61eHUA 8 NpUpooe: TIPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTAMU
B JKMBOM M HEXUBOH INpUPOJE, NEHUCTBHE CWJIbI TPEHUS B IPHUPOAEC U TEXHHKE,
IPWINBBL W OTJIMBBI, ABWKECHHE IUIaHET COJHEYHOM CHCTEMBI, DPEAaKTHBHOE
JIBYDKEHHUE KUBBIX OPTaHU3MOB, PhIYard B TeJl€ YeJI0BEKa, BIMIHUE aTMOC(EPHOTO

JaBJICHUS Ha JKUBOH OpraHu3M, IIaBaHUEC pBI6, BOCIIPUATHUE 3BYKOB KMBOTHBIMH,




3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMHU, 9XO

Texnuueckue yCWZpOLVlCI’I’lGCl.' CIIMAOMETP, AATYUKU IIOJIOXKCHUSA, PACCTOAHUA U
YCKOPCHUA, AUHAMOMCTpP, IIOAINIMIIHUKH, PaAKCTbhl, pblyar, HO,HBH)KHBIﬁ u

Hel'IO,I[BI/I)I(HBIﬁ 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTH, IPOCTBIE MECXaHU3MbI B 6BITy,

L3l cooOmIarmecss Cocylbl, yCTPOHCTBO BOJOIPOBOJA, TI'HIPABIUYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIONIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OcHOBHbBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOSHUS BEIIECTBA.

2.1 Mopenmu  TBEPAOTO, JKUAKOTO M  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucrannnaeckue u amopgHbie Tena

25 JlBmkenne dactuil BemecTBa. CBSI3b  CKOPOCTH  JBWJKCHUS  YacTHI[ C

' TeMriepatypoil. bpoyHoBckoe nBrkenue, muddys3us

2.3 CMaumnBaHue U KaWUISIPHBIE SIBICHUS

24 TemoBoe pacmmpeHue u cxaThue

2.5 TermoBoe paBHOBECHE

26 Buytpennsas osueprus. PaGota u Temonepengaua Kak CIOCOObI H3MEHEHUs

' BHYTPEHHEHN HEPTUU

2.7 Bune! Temnonepenadn: TeIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE
HarpeBanue u oxnaxxaenue tei. KonndectBo TemoTsl. Y aenbHast TEMTOEMKOCTb:

2.8 O=cm( I,—4 )
3aKOH COXpaHEHHsS SHEPrHMH B TEIUIOBHIX MpoIeccaXx. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9

O +0,+..=0
Ucnapenue u konaeHcauus. V3MeHEHHE BHYTPEHHEW JSHEPruM B IIPOLECCE
210 ucnapeHus M KoHjaeHcauuu. KumeHue KuAKOCTH. Y[enbHas — TeIIoTa
' napooOpazoBanusi: L = Q/m
2.11 BraxxaocTs Bo3myxa
212 [InaBnenue u kpuctaumsanus. FiaMeHeHue BHyTpeHHEH SHEPTUuu MPH TUIaBICHUU

" KpUCTAJJIN3allu. YV aenbpHas TEMIOTa MIaBICHUS:




BHy'TpCHHSISI OHEPIusa CropaHus TOIJIMBA. YV aenpHas TemioTa cr OpaHus TOILIUBA: (

2.13 =Q/m
2.14 [Tpunnuns! paboTs! TemnoBbix Apurateneit. KI1/l rerioBoro apuratens
IIpakmuyeckue pabomul
W3mepenue ynenpbHOM TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIMYeCTBa
TEIUIOTHI, TIOJYYEHHOT0 BOJOW KOMHATHOHM Temmeparypbl (MKCUPOBAHHOM Macchl,
B KOTOPYI ONYUIEH HarpeTblii ILWIMHApP;, KOJWYECTBA TEIJIOThI, OTJAHHOIO
2.15 HarpeThiM LWJIUHAPOM, MOCJE OMYCKaHUS €ro B BOJy KOMHATHON TEMIIEPaTyphl;
OTHOCUTENIFHOM BJIAXXHOCTH BO3/1yXa; YAEIbHOW TEIUIOTHl IUIABJICHUS JIbJA.
UccnenoBanue u3MEHEHUs TEMIIEpaTypbl BOABbI IPU PA3IUYHBIX YCIOBUSAX;
SIBJICHUSI TEIJIOOOMEHa MpPH CMEIIMBAHUM XOJOJHOW M ropsyeil Bojbl; mpoliecca
UCIapeHus
DQusuueckue A6NeHUsA 6 Npupooe: TOBEPXHOCTHOE HATSHKEHUE M KalWUIAPHBIC
2.16 SIBJICHUS B TPUPOJIC, KPUCTAUIBI B Tpupoze, u3nydenue CoJHIIA, 3amMep3aHue
BO/I0EMOB, MOpCKHE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHera
Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPHl MCIIOIb30BaHMs KpPUCTAJIOB,
217 KHUJKOCTHBIM TEPMOMETp, JATUYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
. JIOMOB, THTPOMETpHI, TICUXPOMETp, MapoBasi TypOWHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpusaiys Tei. /[Ba BUa 3JIEeKTPUUECKUX 3apsIOB
3.2 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiia
34 Onexktpuueckoe mone. Hanpsk€HHOCTh aneKkTpudeckoro mons. [IpuHiun
' CYINEPHO3ULMH IEKTPUUECKUX 0JIEH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenun »snextpuueckux 3apsiioB. JlelicTBUE AJIEKTPUYECKOro IOJISI  Ha
' anekTpudeckue 3apsiabl. [[pOBOIHUKY U TUIIEKTPUKH
[TocTostHHBIN 3neKkTpuyecKkuil TOK. JlelcTBUA 3nexkTpudeckoro toka. Cuia Toka.
3.6 Hanpsokenue.

I =qg/t,U=A/




DJEKTPUYECKOE COTMPOTUBIICHHUE. Y ACTHHOE dIIEKTPUIECKOE CONPOTHUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka snekrpuueckoi nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHHUE MPOBOIHUKOB:
I =I,:U=U+U,: R=R +R,
1 2 1 1 p
3.9 [TapannenbHoOe COeIMHEHNE TPOBOIHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;:I=1I+1,; Rzﬁ.
CwMmelnanHble COeTMHEHHS IPOBOJHUKOB
Pabota u moutHOCTH 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTtHoe ToJie MNPAMOrO MNPOBOJHHMKA € TOKOM. JlMHuUM
MarHMTHON MHIYKIIUU
313 MarautHoe TII0J€ NOCTOSHHOTO Mar"HuTa. Bj3anMoJeNCcTBHE IIOCTOSHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM
3.15 Omnertel @apages. SABnenue yeKTpoMaruuTHON HHAYKIMH. [IpaBuno Jlenma
Ipakmuueckue pabomol
N3mepenue AIEKTPUIECKOTO CONPOTHUBIICHUS pe3ucTopa; MOIIIHOCTHU
AJIEKTPUIECKOTO TOKA; PAOOTHI AJIEKTPUIECKOTO TOKA.
3.16 UccnenoBanne 3aBUCMMOCTH CHJIBI  TOKAa, BO3HHUKAIOMIETO B IPOBOJIHHUKE

(peancmpm, naMnqua), OT HaAIIPpsSKCHUA HAa KOHHOAX IMPOBOJHHUKA; 3aBUCUMOCTU
COIMPOTUBJICHUA OT MAJIMHBI MPOBOJHHUKA, IIOIIAJU €ro MnOnepeHYHOro CCUCHUA U
YACIbHOI'O COIIPOTUBJICHUA.

HpOBepKa npaBujia i1 3JICKTPUYCCKOI'O0 HAIPSKCHUA IMPU MOCICIO0BATCIIHEHOM




COCAUHCHHNU TIPOBOAHHUKOB, IIpaBWJia I CHWIbI 3JICKTPUYCCKOTO TOKa IIpU

napajiyiecJIbHOM COCAUHCHUHN ITPOBOAHUKOB (pe3I/ICTOpH u J'IaMl'IOLIKa)

Qusuueckue sA6leHUs 6 npupode: OHIEKTPUUYECKUE SBIEHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKMBBIX OPTaHM3MOB, MarHUTHOE TOJI€ 3eMJIH, Jpeid IMOJIIOCOB,
POJIb MAarHUTHOTO TOJIS IS KU3HH HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JEKTPOCKOI, aMIIepMETp, BOJBTMETP, pPEOCTarT,
CUCTYMK  DJICKTPUYECKOW  DHEPTUH,  SJIEKTPOOCBETUTENBHBIE  IPHOOPHI,
3.18 HarpeBaTesbHbIe 3JIEKTPOIPHOOPH! (IPUMEPHI), NEKTPUIECKHE MPEIOXPAHUTEIH,
AJIEKTPOMATHUT, AJIEKTPOJBUTATENh TOCTOSHHOTO TOKA, TE€HEPATOpP TOCTOSHHOTO
TOKa
3.19 DnekTpoMarHuTHbIE BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonMHEHOE pacipoCTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cseta
3.4 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosHUE JUH3bl. OnTHuYeckas cuiia
' mua3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. Onruyeckue npubopsI
IIpakmuueckue pabomuwl
H3mepeHne ONnTUYEeCKOH CHIIBI COOMpAromield JIMH3BL, (POKYCHOTO PACCTOSHHS
cobuparomield THH3BI (TI0 CBOWCTBY PaBEHCTBA Pa3MEpOB IpeaMeTa M HU300paKeHHUs,
396 KOTJIa IIPEeIMET PACIIOJIOKEH B IBOMHOM (poKyce), moKa3aTess MpeoMIICHUs CTEKIIA.

' HccnenoBanue  CBOMCTBA  M300pa)K€HHs, IOJYYEHHOIO C  IOMOIIBIO
coOuparomiel JIUH3bI, U3MEHEHUS (DOKYCHOTO pacCTOSHHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yIJIa TNPEJIOMJICHHsI CBETOBOIO Jiydya OT yIJla MaJeHHUs Ha TpaHULEe
«BO3/yX — CTEKJIO»

397 Qusuueckue senenuss 6 npupoode: 3armenuss Comnna u JlyHbI, 1Bera Teu,

' OIITHYECKUE sIBIIEHUS B aTMocepe (1BeT HeOa, pedpakuus, paayra, MUPax)

308 Texnuueckue ycmpouicmea: OYKH, TIEPUCKON, (OToanmapar, ONTHYECKUE

' CBETOBOJIBI

4 KBAHTOBEBGIE SIBJIEHU A

i1 PannoaktuBHOCTh. Anbda-, O6era-, raMMma-uznydeHus. Peakuuu anbda-u Oera-

paciiaaa




4.2 OmnbiThl Pesepdopaa mo paccesnuto anbga-yactuul. [ImanerapHas Moaens atoma

4.3 CocraB aTomMHOrO siipa. 30TOmsI

4.4 [Tepuon momypacnaja aTOMHBIX siAEp

4.5 SInepHble peaknuy. 3aKOHBI COXPAaHEHUS 3apsI0OBOTO U MACCOBOTO YHCEI
Qusuueckue s6leHUs 8 npupode. ©CTECTBEHHBIH pPaIHOAaKTHUBHBIA  (OH,

4.6 KOCMMYECKHE JIy4d, paJMOAaKTUBHOE M3JIy4€HHE MPUPOJHBIX MHHEPAJIOB,
IeHCTBHE paIMOAKTUBHBIX M3ITyYCHUI Ha OPraHU3M YelloBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, WHAMBHIYaJIbHBIN JO3MMETp, Kamepa

BI/IJ'ILCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

[Tepeimikun .M., IBanoB A.U., ®usuka: 7-i1 kinacc: 0a30BbIi YPOBEHbD:
yueOHuk, M.: [Ipocsenienue, 2024

[Tepeimkun .M., IBanoB A.U., ®usuka: 8- kinacc: 6a30BbIM YPOBEHbD:
yueonuk, M.: [IpocBemenue, 2024

[Teppimkun A.B., I'yrauk E.M., ®usuka, 9-i knacc M.: [Ipoda, IIpoceemienue,
2025

METO/INYECKHUE MATEPUAJIbI IJI51 YUUTEJIA
['pomrieBa O.U. "KoHTponbHBIE U caMOCTOSITENIbHBIE PabOTHI 110 dusuke 7-9"

MockBa, "Ok3amen"

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bu6mnorexa IIOK

OUIIN OTKpbITHINA OaHK 3aAaHUMA
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