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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (u3MKE Ha YpPOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHUsA
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIMXCSl U OPraHU3ALMI0 HU3YYEHUS
bu3MKN Ha AEATETBbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHABIUBAET paclpesesieHne yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpamMmma mo ¢Qu3uke pa3zpaboTaHa ¢ UENbI0 OKa3aHUA METOIUYECKOM
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueil mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4€OHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (QHU3UUECKOM
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeNoCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUsS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType 0OOIIero
oOpa3oBaHUs COCTOMT B (DOPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe Y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
J0Ka3aTeNNbCTBA JUIs TOTY4ECHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konmenmuu mnpenomaBanHus ydeOHoro mpenmera «Dusukay B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKAEHHONH pElICHUEM
Komnernn Munucrepcrsa npoceienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [1K4BH).

Heau uzyyenust pu3nKu:

npuoOOpeTEeHNE HWHTEpeca U CTPEMIJICHHS OOydYarolmuxcsi K HaydyHOMY
M3YYCHHUIO TPUPOMABI, PA3BUTHE HX HHTEIUNICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI Kak pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKUA ISl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymiein
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMINUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpEeTeHNE YMEHUN OMUCHIBATh U OOBACHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEHUININX PacYETHBIX 3adad  C
WCITOJIb30BAaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBJICHUS U BBIIOIHATH OMBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEN (PU3HMUECKOTO COAEpPKaHUA,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C GU3MKOH, W COBPEMCHHBIMH TCXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B 8
Kiacce — 68 yacoB (2 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B HEIeo).



[Ipennaraemsiii B mporpaMmMe no (pu3HKe nepeyeHsb JadopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTEb JeaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAa0OT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
00yYaromuxcs, CIUcKa SKCIIEPUMEHTAIBHBIX 33/JaHUM, MpengaraeMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SBimeHus npupoxasl. Pu3nUecKue SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npubopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJ MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHSI.

2. @uznyeckue npuOOphl U MPOLEAypa NMPAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.
2. M3mepeHue pacCTOSHUMN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE THUIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllle, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temrnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysum.

3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCS  MPUTSKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aromMa METOAOM DpsAOB (C  HCIOJB30BAaHUEM

dboTtorpaduii).
2. OnbIThI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nea 3. /IBuskeHue 1 B3aUMOJAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH)KEHHMH. Pacd€r mytu u
BPEMEHU JBUKECHHUSL.
SlBnenne unHepuuM. 3aKOH HMHEPUUH. B3amMoaencTBHE TENl KaK NPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.
Cuiia Kak XapakTepucThka B3auMozeicTBus Tenl. Cuila ynpyroctd M 3aKoH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomasn cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpeHUe B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHM4eCKOro IBHKEHHUS TeJa.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B )KUAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

2. OmpeneneHure CpeHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmbBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.



5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

JaBnenne. CriocoObl YMEHBIIIEHUS U YBEJIWYEHUS JaBlieHus. /laBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00BEMma, TemmepaTypbl. I[lepemaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coolraromuecs: cocyipl. [ napaBiniecKkie MeXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAHUS
BO3yIIHOM 000souku 3emiu. OmnbiT Toppuuermmu. M3mepenue armocdepHoro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUSI.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOmarotyecs coCy/bl.

['mapaBauyueckun mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIbI OT 00BbEMA MOTrPYKEHHOW YaCTH

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJTKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa OTPY>KEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChl TeJa.

4. OnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30IOABEMHOCTH.

Pa3znen 5. PaGoTra n MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.
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[IpocTtble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsi peiuara. [IpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalienre 0JTHOTO BH/Ia MEXaHUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUU Teja

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Hamepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUM.
8 KVIACC

Pa3zneu 6. TeruioBbie iBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU  CTPOCHHUS
BemecTBa. Macca M pa3Mmepsl aTOMOB M MOJEKYJI. ONBITBI, NTOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Mogenu TBEPIOrO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHUM MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpPrUM:
TeIIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIJIONEPEAAYH:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIoBoro Oamanca. [lmaBmenue wu
OTBEpPJCBAHUE KPUCTAUIMUYECKUX BELIECTB. YAEIbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konHjaeHcainusa. Mcmapenue. Kumnenue. YjaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMI0Ta CTOPaHusl.

[Ipunuunel pabotsl TermnoBbix asurarenei KIIJ[ temoBoro asuraresns.
TernnoBble ABUTATENN U 3aLIATA OKPYKAOIIEH CPEIbI.



3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.
Jemoncmpayuu.

1.

2
3
4.
5
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HaOnronenre OpoyHOBCKOTO ABUKEHHUS.

Ha6monenne nuddysun.

Habmtoienue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TernaoBoro pacmpeHus Ted.

M3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00bhEMa M HATPEBAHWH WIIA
OXJTAKICHHH.

[TpaBuiia u3MepeHHs TEMITEPaTyPHI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kunenus.

. HabGnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJICHUU.
13.

Mojen TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBHCUMOCTH [ABJIEHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOU TPyOKE OT TeMIEPaTyphl.

HaGmronenne wu3MeHEHUST BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
TEIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue siBeHUSI TEIJIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropsiuer BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIb/IA.



Pa3znen 7. diekTprnyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonericTue
3apspKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsSI0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnosst. [IpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W JMAJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasds nenb. Cuna  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BeLIECTBA. 3akoH Oma
nas ydactka nenu. [locienoBarenbHOe W mapaluIeNbHOE  COSOUHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyms—JleHua.
DJeKTpUYECKUE LIETH U MOTPEOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 1oJ1€ 3€MIIM U €r0 3HAYECHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrepa. MaraurHoe moJe  3JIEKTPUYECKOro Toka. lIpumeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Mcronp30BaHWE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.

DneKTporeHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus TEJl.

JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI MICKTPUUECKHUX 3aPsJIOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeiCcTBHS 3IEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

W X N U wWwN e
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi1 pa3psin.

M3mepeHne CUitbl TOKa aMIIEPMETPOM.

N3mepenure 3IeKTpUUeCKOTO HAMPSKEHUST BOJIBTMETPOM.

Peocrar u Mara3uH conmpoTHBIICHUH.

B3anmoelicTBuE NOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICACHUS MOJOCOB MAarHUTA.
MopaenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiTl Dapajnes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHS.

DJIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v~ w

10.
11.

12.

13.

OnpITel MO HAOMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKOMN LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKa.

N3MepeHue u peryaIupoBaHUe HaMPsIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TOKA, UIYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JTIEMOHCTPUPYIOLINE 3aBUCHUMOCTbD AJIEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJU MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAMNPSHKEHUM MpU TMOCIEAOBATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CUJIbl TOKa MPU TAPAJICIBHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] nHarpeBarens.
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14. MccmenoBanre MarHUTHOTO B3aUMOJACHUCTBUS OCTOSIHHBIX MATHUTOB.

15. I3yueHue MAarHUTHOTO TOJIE TMOCTOSHHBIX MArHUTOB TMPU  HX
00BEIUHEHUH U PA3ICICHUN.

16. MccnenoBanue AENUCTBUS DIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM W MAarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydueHue AeiCTBUS MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUrareibHON yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHON WHIYKIIUU:
VCCIICJOBAHUE W3MEHECHHW 3HAYEHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Pasznes 8. Mexanuveckue siBJIeHUs.

Mexanuueckoe naBmkeHHE. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMmonMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpetnit 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUsI IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgenus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTh u meperpysku.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbsca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWJI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
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sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.
Hemoncmpauuu.

1.

o u kAW

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

HaOmronenne MexaHU4ecKoro JBUKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHUEe TyTeld W TPAeKTOpUU ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIUHEHOTO IBUKCHMUS.
HccnenoBanue mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmronenue aBrKeHUs Teia Mo OKPY>KHOCTH.

HaOnronenne MexaHUn4eCKuX sIBICHUN, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCHUTEJIFHO KaOHWHEeTa (PU3HKHU.

3aBUCMMOCTh YCKOPEHMSI Tejla OT MacChl TeJla U JICUCTBYIOIIEH HAa HETO
CHJIBL.

HaOmnronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3MeHneHune Beca Tena mpyu YyCKOPEHHOM JIBUKEHHH.

ITepenava uMiysibca Ipu B3aUMOICHCTBUU TEJl.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Halmronenne peakTUBHOTO JBH)KCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHHE MEXaHUYECKOW PHEPTHUH TIPU JIBUKECHHUU TeJla MOJ1 IEMCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIEKKH.

OmnpeneneHue CpeaHeil CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HayaJbHOM CKOPOCTU MYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJITMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.
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Omnpenenenne ko uIeHTa TPEHNUS CKOTBKEHUS.
Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenune pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JABIXKCHUU Tela
110 TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJBI  YNPYrOCTH TMpU HOABEME TIpy3a C
MCITOJIb30BAaHUEM HEMOJABHKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMILUIMTy1a. MareMaTu4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpanieHue
SHEPrUu MpH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — konebanus.  BeiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue konebGaHUil Ten Moja JNEHCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BhIHYKIEHHBIX KOJIEOaHUM U Pe30HaHCA.

PacnipocTpanenue npoaoibHbIX U ONEPEYHbIX BOJIH (Ha MOJEIN).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOaHUM rpy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Ipys3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MaeHHUS.

o Uk~ W N
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Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. lllkayna »JeKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3yueHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIIBHOIO

TenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuHelriHoe
pactpoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxenune ceera. [limockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IperomieHus cBera. llomHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKHUX CBETOBOAAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTuUYeckas cucrema. biau3opykocTb U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ JIy4er B pacCerBarOIIECH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

L 0 N ok WwWwN e

12. [Tomy4yenue 6em0oro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.
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1. HccnegoBaHue 3aBUCUMOCTH yTjla OTPaKEHHsI CBETOBOIO Jiyda OT YIUIA

naJeHUsl.

2. M3yuyeHue xapakTEpUCTHK U300paKEHUS MIPEAMETA B IUIOCKOM 3€pKae.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJia

aJICHNS Ha TPAHUIIE «BO3LyX—CTEKIIOM.
4. TlomyuyeHune n300pakeHHI ¢ MOMOILIBIO COOUPAIOILEH JTUH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparomei
JIVH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue U noroiieHre cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paauOaKTHBHBIX HW3IYyYECHHU HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomeul u onvimel.

1. HaOnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOAYTh TIPEAHA3HAYECH U1 CUCTEMATH3aIluU
u  0000mIeHWS  TPEIMETHOTO  COACp)KAaHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU M3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJIS TMOJATOTOBKHU K
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OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy T0 (u3uke s 0O0ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Tpu M3y4eHUN TAaHHOTO MOIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITEIIBHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METANpeIMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBEHHOHAyYHAass TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIICIOBAHUS
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hU3mdeckue
SIBIICHUS, TIPUMCHsISI TIOJNyYEHHBIC 3HAHUS, peIlaTh 3aJadyd, B TOM 4YHUCIE
KauyeCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIA XapaKTep JaHHOTO pas3fielia peaan3yercs
32 CYET TOro, 4YTO OOyYaIIMECs BBIMOJIHSIIOT 3aJaHusd, B KOTOPHIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbusnueckue SBICHUS B OKPY’KAIOIIEH MPUPO/IEC U TTOBCETHEBHOM JKU3HU;

WCITOJIB30BaTh HAYIHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIe JIJIS IPOBEPKH TUITOTE3 U TOJTYUICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO MCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUOB
DHEPTHUH.

17



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3nyuecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOTO NO3HAHUMA:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS M  J3MOLMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMHUPOBAHHOCTh HaBbIKa pediekcuu, NpU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3ajady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U
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COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IJIaHUPOBAHUSI TOCTYNKOB U OILICHKH HUX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUU HWCCIEAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOSHUS TpoTrpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:
e BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);
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yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUNA, OCHOBAHHMSI JIJIS
000O0IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYHMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BHIBOJBI C MCIIOIb30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh TUIIOTE3b O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

VICITOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATENbCKUI HMHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN KCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIHpPOBATh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, @ TAaKXKE€ BBIIBUTaTh MPEANOIO0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKON 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH UHPOPMALUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBICHUS
uHpOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJaul  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMu, MTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXKTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHUE 33Jaud U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
Jranora, oOHapyXKMBaTh pPa3IUYMe U CXOACTBO MO3UIIHIA;
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BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATH [IEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIPENeNiATh POJH, OOCYXKIaTh NPOLECCH U
pe3yibTaThl COBMECTHOM paboThl, 0000MaTh MHEHHUST HECKOJIBKUX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHus (PU3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE PEIIECHUS B TpyMIe, NPUHATUE PEIICHUN
rpyIIon);

CaMOCTOATENIbHO COCTABJISITh AITOPUTM pelIeHUs GU3HUECKON 3aaul WIIN
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIOJHEHHUS
(Gbu3MYeCcCKOro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WU JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY APYTOro;
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npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUUYECKHE  SBJICHHS,
HaAOI0/IeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHbleé COCTOSIHUSA BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, jaedopmanua  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUJIKOCTAMH H
razamM, arMoc(epHOe€ JaBJICHHE, IUIaBaHUE TeJl, MpPEeBpalICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBJICHUS B MPHUPOJE:
IpPUMEPHl ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TEeJIe YeJI0BeKa, MPU 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKkre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, JKHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETHYeCKas M TMOTEHIMalIbHAs JHEPTHus), MPH OMHCAHWUU IPABUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
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XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBIECHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPrud, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 331aU 3aIIUCBIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOOB, B OIMCAHUH UCCIIEI0BAHUS BBIIEIATH POBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb W MHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznUecKux CBOWCTB Tel: dbopMynpoBaTh MIPOBEPSIEMbIEC
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIPYroll C HCIOJB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JBMXKYLIErOCs Tela OT BPEMEHW JBHKECHHS TENA, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUIIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla ¥ OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B
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IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpAaTh YCTAaHOBKY U
BBHITIOJTHATh W3MEPEHUsI, CIEAys NPEIIOKEHHOMY IUIaHy, (hUKCHpoOBaTh
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEJIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3UUICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tena, CUja TPEHHS CKOJIBKECHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNo, KOAID(PUIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUHA HW3MEPEHHH COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEIMYNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIMIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAUHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, MOBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh MPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCAaHUA (B TOM 4YHUCIE:
MOJAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMED, OPIITHEBON HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHAGOPMAIIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECCKUX 3HAHWN B TIOBCEIHEBHOM
XKU3HU 11 obecrieueHusi 0€30MacHOCTH MPHU OOpaIleHUH ¢ MPUOOpamMu H
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKpPY KaloIlEel cpeie;

OCYUIECTBJISTH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM W TYyTEM CpPaBHEGHHS Pa3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYUBON WM MOXKET OBIThH
HEJIO0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHHH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  coAepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypchl cetu MHTEpHET, BlageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE UM YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COIEPKaHUSA, B TOM
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qHclie MyOJWYHO JeNaTh KPAaTKHE COOOIIEHUS O pe3yJbTaTax IMPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUN, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIMN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JEUCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

UCITIOJI30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBU)KEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amMmop(HbIE TeNa, HACBHIIICHHBIH W HEHACBHIIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsijl, JIEKTPUUECKOE TO0JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE W CKaTHe, Telloneperaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauiM3anus (OTBEpIEBAaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
NIEKTPU3aLUs TEJ, B3aUMOJEHCTBHAE 3apsA0B, IEHUCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAsE MHAYKLIKSA)
N0 ONHCAHWI0 HUX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh TNPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJIECHUH B
OKpY’>KaloIllleM Mupe, B TOM 4ucie (U3HUECKUE SIBJIICHUS B IMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KanWULIpHbIE SBIEHUS B HNPUPOJE,
KpUCTaUlbl B Tpupoie, usinydyenue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, AJEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, 3IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoyitocoB, posib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PUINYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHUSA, UCTIOIb3YS
duznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIJIOTHI, yJleJbHasg TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa
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IUTaBJICHUS, YJENbHAs TEIJoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa U MOIIHOCTb
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUi CMBICT WCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
(¢u3NYECKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma uid yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallui NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYeCcKux
IaroB C OMopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(du3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJB3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [UJI  pEIIeHUs 3a7aud, BbIOMpaATh 3aKOHBI U  (HOpPMYIIbI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPacu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HauUeHUE (PU3NYECKOMN BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3MUECKUX SBICHUNA WIH
(bu3MYecKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHUS, 3aBUCUMOCTD JIABJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa H3JIydarollel (MOorjaomaromei)
NIOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJBI OT TEMIIEPATYphl KUJAKOCTH U
IIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
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BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO MOJSl Ha MPOBOAHHK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBAa DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XO/I OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHUTEIbHOM
BJIQKHOCTH BO3/lyXa, CHUJbl TOKa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol C HCHOJB30BAaHHMEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COINPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOIMEPEYHOTO
CEUEHUs U YACIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUs Ha IMPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIEIOBATEIbBHOTO U IApaUIEIbHOTO  COEAVNHEHHUH
IPOBOJHUKOB): TUIAHUPOBATh WCCIEIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh W3MEpPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0OBaHUS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHUBICHHE TMPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBAaTh U3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUMCIISATh 3HAUEHHUE BEJIUUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHUcaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSA O CBOMCTBax (M3MUYECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelIb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOIN, PEOCTaT), COCTABJIATh CXEMbI JJIEKTPUUYECKHUX
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HEeneil ¢ Mocne0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM 3JIEMEHTOB,
pasznnyasi ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMAIMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIOIb30BaHMs (U3MUYECKUX 3HAHUM B TMOBCEIHEBHOMN
KU3HU I oOecnieueHrs 0€30MacHOCTH MPpU 0OpallleHUuu ¢ NMpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEIEHUS B OKPYKAIOILIEH CPEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK  (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HUMEIOMIMXCS 3HAHUM MU TyTEM CpaBHEHHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (pU3MUECKOro coAepikKaHHs, CIPABOYHbIE MaTE€pHaJIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJEpKaHus, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTAaThl
IPOEKTHOM WJIM HCCIE0BATENIbCKON IEATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIPOBOXIATh BHICTYIUUICHHE MTPE3CHTAIINCIH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JIeSITEIbHOCTD TPYIIIBI, BEICTPAaWBAaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kjacce nmpeIMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO JBHXKCHUS, aedopmarius
(ympyrasi, TjaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK W yIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TalbHO30PKOCTD,
CIIEKTPBI UCIYCKAHUsI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;
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pasznuyarh SBJIECHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOJeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPaKCHHUE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHYATOIO CIIEKTPA
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUH B
OKpy’XalleM Mupe (B TOM uuciae (QU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE MIIaHEeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIM
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEprus, IMOJHAs MEXaHW4YecKas »>SHeprus,
NEepUOJ U YacToTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEIIOMIIEHUS CPEAbI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTHMHU BEJIMYHMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
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OPUHLUI CYNEPHO3UINN CHJI, NPUHLUI OTHOCHUTeNnbHOCTH [anmues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETIOMJICHUS] CBETA, 3aKOHBI COXPAaHEHHsI 3apsSA0BOr0 U MacCOBOTO YHUCE
OpU SIICPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BHIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB ¢ Omnopoi Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (U3HUECKUX SIBICHUH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecss Ha Ccucrtemy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBS3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alHUCBIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM M30BITOUYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdecKkoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3axkoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCHIBAaTh XOJ ONbITA W €ro  pe3ysbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe u3MepseMold BelIMYUHbl ((OKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (U3MUECKUX BEIUYMH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
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Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPpaKEHUs CBETa OT yIJia MaJeHUs W YIJIa MPEJOMIICHHS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOupaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWMYMH B BUAC TaONHIl UM TPaPUKOB, NEJIaTh BBIBOIBI 110
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIC HU3MEpPEHUs] (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro W TMPYKWHHOTO MAasSTHHKOB,
ONTHYECKas CWJIa COOMpAaromiel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAUCHWE BEIIMUMHBI M aHAIM3UPOBATh TOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (HU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKA, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJelIb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB M TEXHOJIOTHUECKUX MPOIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONMTHUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparoLIel JIMH3E;
NPUBOAUTh  MpUMEphl  (HAXOaUTh  WHGOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUM B TTOBCETHEBHOMN
KU3HH NI obecriedueHusi 6€30MacHOCTH TpU oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;
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OCYIIECTBJIATh TMOUCK WHPOpManmu (U3HUUECKOTO COJICpKAaHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIHUPYs TOUCKOBBIN 3aMpoc, HaXOAUTh
MyTH OMpPEJeNIEHUsI JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITI0JI30BATh MPHU BHITIOJHEHUH Yy4E€OHBIX 3aJaHUIl HAYYHO-MOMYJSPHYIO
JAUTEepaTypy (PU3MUECKOro  COAEpXKaHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uH(OpMaIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJepKaHUs,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY KAIOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmmorexa [JOK
’ ya s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CrtpoeHue BelecTa 1
p t https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
b K
3.1 MexaHn4ecKkoe ABUKEHHUE 3 nomorexa [0

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK
2 )41 4 1
3 HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. .B 14 2
33 Cuna. Bupt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, )KUJAKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOC(EpHOE JaBlIeHUE https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 exanureckat SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
HICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
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9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
RARIHCCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
yE https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK
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https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HayKa O pUpoE.
SBnenus npupojipl. uzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeTUUYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU MOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U IaTUMKa
Temrneparypsl"”

Kak ¢usuka u apyrue ectecTBeHHbIE
HayK{ U3Yy4aroT MPUPOY.
EcrecTtBeHHOHAYUYHBINH METOJ
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIei

VYpok-uccnenosanue "lIposepka
TUIIOTE3bI: AAJBHOCTD MOJETA MIApHKa,
MYLIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIIe BRICOTA ITycKa"

bu6mmorexa [IOK

https://m.edsoo.ru/ff09f72a
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Crtpoenue BemecTBa. OnbITHI,

7 OKa3bIBAIOIIHUE JUCKPETHOE CTPOCHUE bubmmnorexa [IOK
A He HeKp P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI IO
9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIDKEHHE
bu6mmoreka [IOK
13 Ckopocts. EQUHUIEI CKOPOCTH
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt 1 BpeMeHH IBUKCHUS bubmmorera [IOK
y P https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
15 BzapII)MOI_[eﬁCTBHe TeJ'IpKaK NpHUYHHA bubmmorera [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUIKEHHUS Tell
16 [TnotHOCTH BemecTBa. Pacuer macchbl bubnmoreka [JOK
1 00BEMa TeJa 10 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabota «OnpeneneHue

39




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud o reme "IL1oTHOCTE

bubmuorexa [JOK

18 BemecTa" https://m.edsoo.ru/ff0al23¢c
Cuna xak XxapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CHIION TSKECTH U
22 maccon tena. Bec Tena. Pemnienue bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuna TsokecTu"
3 Cuia TshDKeCTH Ha APYTHX IJIaHeTaX. bubnunoreka [JOK
@u3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxeHne AByX CHJI, HalpaBJICHHBIX
26 10 OJTHOM Hiﬂii)ﬁ. ’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHO€elicTBYIOIIIASA CHIT
7 Pemenue 3aigau mo reme
"PaBHonelicTByrOMmas cuin"
)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [HOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGoparopHas padota «/3yuenue bubmuorexa [JOK
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3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUSA U
XapakTepa CONpPUKACAFOLIUXCS
IMOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ffO0alcc8

30 PaBHOJICHCTBYIONIECH CUIIbI
Pemenue 3anau mo remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBHKeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKCHUE CHIT»,
«Cunbi»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEJIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LIOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBiaeHUs TBEPABIMU
35 TeJ‘IpaMI/I, JKUAKOCTSIMU U I;aBaMH. 3akoH bubnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )KUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaqa mo teme «J/laBnenue B bubmuorexa [JOK
’KHMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOlmarommmecs cocyapl bubnmoreka [JOK
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https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 IMuopaBanueckuii mpecc
AP P https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACcOC
Atmocdepa 3emin. [TpudarHb
CYIIIECTBOBAHUS BO3YIIIHOM
Y i bubmuoreka [JOK
41 000109kH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOoCc(hepHOTro JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue
BO3IYX TMOCG)EPHOE JABIICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenne arMocepHOro JaBieHUs. bubnnoreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTb aTMOC(EPHOTO
44 aBJICHUS OT BBICOTB(II)HI:I OBHEM bubnworexa LIOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaud nmo reme
"ATmocdepHoe naBieHue"
JleficTBUE KUJKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmoreia LIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITATKUBAIOIIEH CUJIBI, bu6mmorexa [IOK

JENCTBYIOIIEH Ha TEJO, HOTPY>KEHHOE
B KUAJIKOCTbBY

https://m.edsoo.ru/ff0a33fc
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49

50

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00BbEMA MOTPyKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

JlaGopaTopHas pabora
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH H
onpesereHue e€ rpy30mno LEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBsanue»,
«/laBiIleHnE TBEPABIX TEN, JKUIKOCTEN
U ra3oB»

Mexanunueckas pabota

Momntaocts. EquHUIEI MONITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cui Ha peiuare

KonTponbnas pabora no teme
«/laBieHMEe TBEPABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas paboTa

58

PesepBHbIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK
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59

60

o Teme «JlaBieHue TBEPABIX Tel,
KUJKOCTEH U Ta3oBy / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HccrenoBanue ycIioBHid paBHOBECHSI
peruara»

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHUSI pbluara

0.5

https://m.edsoo.ru/ffOadffe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumnmenT mone3noro neicTBus
MexanusMa. JlabopaTtopnast pabora
«M3mepenue KIIJI HaknOHHON
TUTOCKOCTH

0.5

62

63

64

Pemenue 3ama4d no treme "Pabora,
MotrHocTh, KITI"

MexaHnueckast PHEpTHsl.
KuneTrnueckas 1 noTeHIMaIbHAs
SHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4dc48

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

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

65

YPOK-3KCIIEPUMEHT MO TEME
"OKCIIEpUMEHTAIBHOE OINPEACIICHHE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHLIMAJIbHON SHEPTUH NIPU
CKATBIBAaHUHM Te€Ja IO HAKIIOHHOM
MJI0CKOCTH"

66

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»
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67 PesepBHbIil ypok. Pabora ¢ TekcTamu | bubnunoreka [HOK
o Teme "MexaHnuyeckoe ABuxeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIil ypok. Pabora ¢ TekcTamu
68 o TeMe "Padora. MOLIHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannnueckue u amop¢Hsbie Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacIMpeHne U CKaThe 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bupael rerionepenaun 1 bubmuoreka [JOK
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https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"

PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHUs Tena
Y BBIJICJISIEMOTO UM TIPH OXJIAKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeIbHON TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
cropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

18 KPUCTAJUTMYECKHUX 1;en VnenvHas bubmmorexa [IOK

P ghda https://m.edsoo.ru/ff0a71d2
TETUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenrHas Temiora bu6mmoreka [IOK
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22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro aBurares.
TertoBeIe ABUTATEIN U 3aIIATA
OKpY>Karollen cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTna"

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

28

KonTponbnas pabora no teme
"TeroBEle saBieHnuA. I3MeHeHne
arperatHbIX COCTOSIHUM BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"
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B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 Hanpsis>keHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocurenu 3nexkTpuueckux 3apsiioB.

33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAaHEHUs BJIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHukmn bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

39 DJIEKTPUYECKUI TOK B METaJIaxX, bubmuorexa [JOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyeckas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘yJII/II;)OBaII;I/Ie CHJIBI 0.5 bubnmorexa LIOK

TOKA"

https://m.edsoo.ru/ff0a8bd6
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DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopnas padora

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JIUHBI, IUIOIIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopuas pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU | bubnmoreka [JOK
IOCJEI0BATENBHOM COEAUHEHUH JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajuieIbHOM CO€IMHEHUU
pe3ucTopon"

https://m.edsoo.ru/ffO0aadle
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Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma g pa3aInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI u II:/IOH_I}I;OCTI/I :—)JIeKTpI/IquI(oro Eubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKHre ey 1 MOTPeOnuTeNn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y hitps://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJCHCTBHE
VYpok-uccnenosanue "M3yuenue bubnuoteka [JOK
55 . "
MOJIEU MTOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoOe 1ojie. MarHuTHoOE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmaorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsKeHHBIE TEIA U UX Bubmorexa ITOK
P o . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBuA. I10CTOSTHHBII
AJIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHeKTpUUecKne 3apsiibl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3aumoiercTBus. [locTOsTHHBIN
anekTpudeckuii Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8
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59

IpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarauTHoe nose
NEKTPUYECKOr0 TOKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne HIeKTPOMarHuTOB B
texHuke. Jlaboparopnas pabora
"N3yuyeHue neiicTBUSI MarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHCcTpynpoBaHue 1 U3y4eHHE
paloThI neKkTpoaBurarTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKOM SHEPTHH.
DNEeKTPOCTaHIIUHU Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
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1o TeMe "DJIeKTpUUYECKue u
MarHuTHbIE ABJIeHUS"

KonTponbnas pabora no teme

bubmuorexa [JOK

66 HBHGKTP'I:IquKHe 1 MATHITHBIC ! https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PezepBHblit ypok. Pabota ¢ Tekctamu | bubmumoreka [IOK
o teme "TemnoBkle ABiIcHUS" https://m.edsoo.ru/ff0accSe
63 PesepBHblii ypok. Pabora ¢ Tekctamu |
1o teme "MarauTHeIC SBICHUAS"
OBILIEE KOJIMYECTBO YACOB I1O 68 1455

I[TPOTPAMME

53




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

| MexaHnn4eckoe JBHKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHUS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CcKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

okpyxxHOCTH. [Iepnosa u yactora

https://m.edsoo.ru/ff0ael76
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oOpamienus. JInHeiHas u yrioBas

CKOPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubnmnoreka HOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6e
15 Crna ynpyroctu. 3akon I'yxa Eggs?;l;?:;(i)grou/lﬁmaecﬂ
16 Pemenue 3amau no reme «Cuia
YIOPYTOCTH
17 JlaGopatopHnas padora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Crra Tperis https://m.edsoc]fru/fanf738
19 Pemenue 3amag mo teme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(purmenTa TpeHUs CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO bubnmorexa LHOK

https://m.edsoo.ru/ff0af044
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TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
HaacHus

Ypok-koupepenius "JIBuxeHue TeI

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna

24 TSKECTH U 3aKOH BCEMUPHOTO bubmmorexa LIOK
S https://m.edsoo.ru/ff0af5{8

)5 [IepBas kocMHu4ecKast CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepuaibHOM TOUKH.
AOGCOJIFOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpOTO TENA C bubmmorexa [IOK
v —— https://m.edsoo.ru/ffO0afe36
MowmeHT cuibl. LleHTp TsokecTn
PaBHOBecue maTepraibHOW TOUKHU.
AGCOIIOTHO TBEPAOE TETO.

27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHUSI.
MowmeHnT cuibl. LleHTp TsokecTn

73 Pemenune 3agau mo teme "MoMeEHT bubnunorexa LIOK
cunbl. LlenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHUYeCKOe JBUKEHUE., bubmmorexa TIOK
Bsanmoeiicraie Ten" https://m.edsoo.ru/ff0b0408
KonTponbHas pabora no teme

30 "MexaHnyecKoe IBIKEHHE. bubnmorexa LOK

BsaumogeiictBue Ten"

https://m.edsoo.ru/ff0b06ec
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Nmnynbe Tena. UMmynbse cuiibl. 3aK0H

31 COXpaHEHUs UMITYJIbCa. YIIPYroe u bubamorexa LOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
1 Pemenue 3amau mo teme "3akoH bubnunoreka LIOK
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOITHOCTh hitps://m.cdsoo.ru/f0b0as4
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [{OK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS MTPU
PaBHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b 9HEprUU U paboTHI.
IToTenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmuoreka [JOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO but6mmorekxa [IOK
XapaKTEPpUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuii U Ipy>KMHHBII
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44

MasTHHUKHA

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MacChl Ipy3a»

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

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

Jlabopatopnas padora «OnpeaencHue
9acTOTHI U TIEpHOoIa KojieOaHui
MPYXUHHOI'O MasTHUKA»

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEpU0JIa KoJeOaHMit
rpy3a, NOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexaunueckue BoaHEL. CBOWMCTBA

MEXaHHNYCCKHUX BOJIH. HpO,[[OJ'IBHBIe )51
TMOMIEPCUHBIC BOJIHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOblaec

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

bubmmoreka IIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepenius "YIpTpa3zByK U
WH(]pa3BYK B MIPUPOJIC U TEXHUKE"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b23ca
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[ToaroroBka Kk KOHTPOJILHOM padoTe MO

bu6nmmoreka [IOK

54 TeMe "3aKOHBI COXPAHECHHUS.
p " https://m.edsoo.ru/ff0b25f0
Mexanuueckre KoeOaHus ¥ BOJTHBI
KonTponbnas pabora no teme
55 "3aKoHBI COXpaHEeHMs. MexaHudecKue
Kose0aHusl U BOJHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
53 3J€KTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenne
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MOMOIIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 4acTOTHI U JAJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpoOMarHuTHas NpHupo/ia CBeTa.
. bubnuoreka [{OK
61 CxopocTth cBeTa. BonHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
bu6nunorexa LIOK
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpaKEHUs CBETA. 3epKaja.
but6mmoreka [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomnenue cBera. 3akoH

bu6nmmoreka [IOK

o4 IIPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO E;fg;;f;:)?ﬁ/lﬁf Ob3csc
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas padota "Hccrnenoanne
66 3aBUCHUMOCTH yIJia MPEeTOMICHHS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuiie "Bo3nyx-cTekno""
Ypok-koHpepernus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckas cuiia JIMH3bI bubmmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3oOpaxeHuit B TMH3AX bubmorexa HHOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOI brbmmorexa [TOK
O T p——— https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTudyeckue bubnmnorexa [JOK
JIUH30BBIC TTPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "JleexTs
3penus. Kak coxpanuts 3penne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
74 Omneitel HetoToHna. Crnoxenue Bubmmorexa [IOK

CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus

https://m.edsoo.ru/ff0cOf4c
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CBETa

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

75 BOCHPUATHIO LIBETA IPEIMETOB MPH UX bubmmorexa LIOK
https://m.edsoo.ru/ffO0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETA: JUCIIEPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atomoM. KBaHThbl. JInneluaTeie bubmorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-nipaktukyMm "Habnrogenue bubnnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue aTomHOro sipa. Hykionnas bubnmnorexa [JOK
MOJICITb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bubmuoreka [JOK
H3otomns https://m.edsoo.ru/ffOclal4
24 Pemrenne 3amay mmo reme: but6mmorekxa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOc1b4a
85 [lepuon nmonypacnana
26 Ypok-koHpepenus "PagunoakTuBHbIC bubnuorexa [JOK

W3JIyYEHHS B IPUPOAE, MEAULIMHE,

https://m.edsoo.ru/ff0c2126
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87

TexXHuke"

SAnepHble peakyuu. 3aKOHbBI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUuu

Pemenue 3agaud no reme "AnepHoie
peakuun"

Peakunu cunTe3a u AeneHusd saep.
Uctounuku sHepruu CoJiHIa U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1d7a

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3JTyYEHUH Ha KUBbIE
OpraHusmsl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBsic siBIeHHnS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJTHBI.
KBanToBnie sBnenus"

IToBTOpenue, o0o0IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"BzaumoperictBue Ten"

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 33]1a4 110
teme "TemnoBble poiecch”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenue

96 aCYETHBIX U KQUECTBEHHBIX 3a7a4 I10 1 Bubmaorexa ITOK
P Aas https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx agBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
97 aCUETHBIX M KaUueCTBEHHBIX 3a/1a4 I10 1 Bubmaorexa ITOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, obo0mIEHHE.
98 JlabopaTopubie pabOTHI IO KypC 1 buGnuorexa [IOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SBJICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Padora ¢
100 TekcTamu 110 Teme "Konebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTropenue, o6o0menue. Pabora ¢
101 TekcTamH 110 TeMe "CBeTOBEIE 1 bubnuorexa [IOK
" https://m.edsoo.ru/ff0c3044
SABIICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBaHTOBasg 1 1
anepHas gusnka"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (pU3NUECKUE SBJICHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3NUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHMs U eUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

Q)HSHHCCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa H 3allMChIBAaTh €ro MaTeMaTU4YeCcKoe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
yuclae W B KOHTEKCTE CHUTyallMd IPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATb IPUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU
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1.7

1.8

1.9

pemaTth pacuéTHble 3a7a4ud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIibl, CBS3bIBAIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3aJlaud  3alUCBIBaTh KPAaTKOE yCIOBHE, MOJCTaBIAThH
¢u3nveckre BeIUUMHBI B (YOPMYJIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIpPaBOYHbBIC JaHHbIC, HEOOXOAUMBIEC JJISl PELICHUs 3aja4, OLIEHUBAThH

PEAUTUCTUIHOCTD MOTYICHHON (PU3UUYECKON BETUIMHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMOMOIIN
bu3NYeCKUX METOJOB, B OINHCAHUU UCCIIEJJOBAHUS  BBIICIATH
MIPOBEPSEMOE MPEAIIOI0KEHUE (rumoresy), pasiMyarb  H
UHTEPIPETUPOBATh MOJyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (GopmynMpoBaTh — IpOBEpsieMbIe
OPEINONIOKEHUsI, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa 1 q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBINOJIHATH NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYro C UCIOJb30BAHUEM MPAMBIX H3MEPECHU,
y4acTBOBaTh B IIJIAHUPOBAHUHM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
¢bukcupoBaTh pe3yibTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TPaQUKOB, JeaTh BBIBOIBI

0 pe3yJibTaTaM MCCIIe0BaHUS

MNPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPHU BBINIOJIHCHUHN I/I3MepeHHI>’I CO6I/IpaTI>
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJINYHHBI

1.13

1.14

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH Tpu pabore cC
1ab0paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTh IMPUHIIHIIBI HeﬁCTBHﬂ HpI/I60pOB u TEXHHUYCCKUX
YCTPOMCTB, XapaKTe€pU30BaTh MPUHIMIIBI JEHCTBUS M3Y4YEHHBIX
HpI/I60pOB U TEXHUYCCKUX YCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,

HCIIOJIb3Y 3HaHUA ) CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI n
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HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

HNPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpallleHHH ¢
npruOOpaMy U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS H

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHeT B
COOTBETCTBUU C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMNXCA 3HAHUM M MYyTEM CpPAaBHEHMS PaA3JIMYHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCA NPOTHBOPEUMBON HIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VIHTepHeT, BIAAETh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMALIUU

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYTryro

1.18

Co3/1aBaTh COOCTBEHHBIE KPAaTKHE NMUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJepKaHUsA, B TOM YHCIIe MyOJIMYHO JeNaTh KpaTKUe COOOLICHHUS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, NPU ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM amnmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHCI>'I

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUHU C MMOCTABJICHHBIMHA 3aJja4yaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJB30BaTh MMOHATHA
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1.2

1.3

pas3indaTth SABJICHHUA IO OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CYIIIECTBEHHbIE CBOMCTBA (MIpU3HAKU) PU3NUYECKUX SIBICHUN

1.4

ONKCBHIBATH H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIUYUHY C JAPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

XapaKTCpHU30BaATb CBOICTBa TCII, (I)I/ISI/ILIGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTH4dYCCKOC

BBIPAKECHHE

00BACHATH (hHU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBJIGHI/Iﬁ, (bI/I3I/I‘IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHble 3a7auu B 2 — 3 JNEHCTBHUSI, UCIONb3YSl 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4M 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JAHHBIX JJI1 pelIeHHs 3aJadd, BbIOMpATh 3aKOHBI U (HOPMYIIBI,
HEoOXOoauMBbIE Uil €€ pEIIeHUs, MPOBOAUTHh PacuéThl U CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

1.9

pacrio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MECTOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAO0OBAaHMsA, BBIACIIATD
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBAaHM, ACJIaTh BBIBOABI

MMPOBOAWUTH OIIBITBI I10 Ha6J'IIOJIGHI/IIO (bHSI/I‘—IeCKI/IX SIBIICHUH WIIH

¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
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1.10

1.11

NPENIOoNIOKEHNUs, coOUpaTh  yCTAaHOBKY M3  INPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH XO/] ONbITA U (POPMYITHPOBATH BHIBOIBI

BBITIOJIHSATH TPSIMbIE HM3MEPEHHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (HPU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHUH ¢ y4ETOM 3a/1aHHOM a0COIFOTHOM MOTPEIIHOCTH

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPECHMUIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpaTh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHUs,  CleAysd IMpeaoKeHHOMY  IUlaHy, (UKCHPOBAThH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BUIC TaONUIl U TPadUKOB,

ACJIaTh BBIBOJABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

1.13

1.14

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKHUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

C06J'IIO,I[aTL InpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0OBAaHUEM

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIONb3Ys
3HaHHMA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I Mo CX€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXCEMbI
QJICKTPHUICCKUX LIEIIEl C IIOCIEeOOBaTEIbHBIM U MNnapauieJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYCCKUX Lemnemn

1.16

OPUBOANUTH TpHUMEPHl (HAXOAUTH MH(QOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KU3HU Juid  o0ecriedeHHs O€30macHOCTH TpU  OoOpalleHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHMsI 3/I0POBbS U

CO6J'IIOII€HI/IH HOPM 5KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.17

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEOCTOBEPHOM
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1.18

UCIIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl ceTu HHTepHer; BiameTte npuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBanuss WHPOPMALUU U3 OJHOH

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

1.20

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC M KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOpPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PH3UUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMyOJMYHO MPEACTABIATh PE3YJIbTAThI
INPOCKTHON WJIM HMCCIICOBATEIbCKOM  JCATEIBHOCTH, MPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHbIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPU BBIOJHEHUM Y4€OHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBATb
CcOOCTBEHHBIM BKJIAJ B JESITEIbHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCIHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1.1

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

1.2

pas3indaTtb SABJCHUA IO OMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (I)I/I3I/ILICCKOG SIBJICHUC

1.3

1.4

pacrio3HaBaTh IpOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpEe, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATDH

CYyILECTBEHHbIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SIBJICHUIN

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TEI H (1)I/ISI/I‘IGCKI/IG SIBJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCJIMYMHBI, IpPU OIMUCAHUU IIPABUIIBHO
TPAKTOBAThH (1)H3PI‘ICCKI/II71 CMBICJI HCIIOJIB3YEMBIX BCJIIMYHMH,

0003HAUCHHS U CANHUIBI (I)I/I3I/ILICCKI/IX BCJIIMYHMH, HAXOAUTH (I)OpMy'J'IBI,
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CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChlBaThb €ro MaTreMaTH4YCCKOC

BBIpaXECHHE

00BSACHATH (PU3WUECKHE MPOIIECCHI W CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHUE U3 2
— 3 JOrMYecKHX ILIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemats pacu€THble 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJIOCTAIOIIME HIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUsl, NPOBOJUTH PacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJTy4EHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IMpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUJIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [ACJIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThI Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOANTH MPU HEOOXOTUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
ompesieNsis CpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl (PokycHOe
paccTostHuEe coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpHoopa)

MNpOBOAUTL HCCJICIOBAHUC 3aBHCUMOCTEM (bI/IBI/I‘{CCKI/IX BCIIMYUH C
HCIIOJIB30BAHHUEM IIPAMBIX I/ISMepeHHI)’II IJIaHUPOBATh HUCCIICAOBAHUC,

CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATh pe3yJIbTaThl
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1.12

1.13

HOHy‘ICHHOﬁ 3aBUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMUYMH B BUJC Ta6J'II/IHI/I

rpaduKoB, eNaTh BHIBOJIBI 10 PE3YIbTaTaM UCCIICIOBAHHS

IPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh W3MEPEHUs, CJleAys NpPEIIOKEHHOW HHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPELIIHOCTH U3MEPEHUI

coOmoaTh MpaBUja TEXHUKM Oe30omacHOCTH TMpu  pabore ¢

1abopaTOpHBIM 000PYTI0BAHUEM

1.14

1.15

1.16

1.17

1.19

pasinyaTh OCHOBHBIE NPHU3HAKU HM3YYEHHBIX (PU3MUECKUX MOJEIIeH:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUCUHBINH HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

XapaKTepu30BaTh MNPUHLUIMbBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEOOXoauMble

¢uznyecKne 3aKOHOMEPHOCTHU

UCIIONIB30BaTh CXE€Mbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB MpPH PELICHUH Y4eOHO-TPAaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS U300paKEHUH B MIIOCKOM

3epKaje u coOuparoIeii TuH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOU
KM3HU g o0ecriedeHusi Oe30MacHOCTH TpH  OOpalieHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaIoIlel cpene

OCYIIECTBIIATh MOUCK MHPOPMAINHN (PU3HUUECKOTO COAECPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (HOpMYIHpys TOMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENEIeHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMAllUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HUCTOYHUKOB
HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU yqe6HHx SallaHI/Iﬁ HAay4YHO-

HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHUsl, CIpPaBOYHBIC

MaTtepualibl, pecypcbl ceth HMHTepHer; BiaaeTh MOpUEMaAMH
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1.20

1.21

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIUU U3 OJIHOU

3HAKOBOU CHUCTEMBI B IPYTYIO

CO31aBaThb CcOOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHHUKOB (HU3UUECKOrO
coJlep)KaHusl, MyOJIMYHO NIPEACTAaBIATh PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3UKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3EeHTalMed ¢ y4€ToM

O0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

IpPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpesieisTh 00S3aHHOCTU B IPYIMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ, B JEATENbHOCTb IPYIIbl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duzuka — Hayka O mnOpupoje. SABICHUS TPUPOIBI.
1.1 duznyeckue  ABJICHHSA: MEXaHHMYCCKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBIC

dusnueckue BeaMuuHbL. V3MepeHue  puU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHUIL

ECTCCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[eHI/IC,
13 IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsICHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onwucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIeH

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsTHUM.

###Par###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#H#H#Par###0OnpeneneHue pa3MepoB MaJIbIX TEIL.

###Par###lI3mepenue  TemmepaTypbl NpU  [TOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTHUKA TEMIICPATYPbI

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNHN BEIIIECTBA

##H#Par#H##(CTpoeHNe BEIECTBA: aTOMBlI U MOJIEKYJIbI, UX
2.1 pa3Mepsl. OMEBITHI, JOKa3bIBAOIIIE JIACKPETHOE

CTPOCHUC BCUICCTBA

###Par### ] Biokenne  dvactuir  BemectBa.  CBs3b
2.2 CKOpPOCTH  JIBMJKEHHS  4YacTUIl C  TeMIepaTypomu.

BbpoyHoBckoe nBmxenue, 1uddysus

2.3 BzaumopeiicTBHe YacTHIl BEIISCTBA: MPUTSKCHUC U
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OTTAJIKUBAaHHUEC

###Par###ArperaTHple COCTOSIHUS BEILIECTBA: CTPOCHUE

ra3oB, >KMJKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrueckue paboThI:
##H#Par###0O1enka quaMerpa aToMa METOJIOM PSAOB (C
ucronb3oBanueM pororpadmuii).

2.6 ###ParfH##OnbITBl  TI0  HAOIIOJICHUIO  TETUIOBOTO

pacuIMpeHusl ra3oB.
#H#HPar###O0nbITel 0 OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

a1 Mexanunueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEpaBHOMEPHOE JIBUKECHUE
#H##Par###CropocTsb. Cpennsis CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu u BpeMeHu
JBUKECHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincrtBue
33 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela
14 ##H#Par###lnotHocTs  BemecTBa. CBsA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BEIleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAECUCTBUS TEN
36 Cuna ynpyroctu n 3akoH ['yka. M3mepenue cunbl c
' MOMOMUIbIO AUHAMOMETPA
37 ###Par#HH#IBnenne Tarotenus u cuwia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec Tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJBKEHUS U TPEHHUE IOKOS.
. Tpenue B mpupoje U TEXHUKE
3.9 ###Par###Cnoxenne cujl, HaMpaBJICHHBIX 110 OJHOU

npsaMoil. PaBHOZEHCTBYOIAs CUIT
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3.10

[TpakTrueckue pabOTHI:

OmnpezneneHue CKOPOCTH PaBHOMEPHOTO  JBIIKEHUS
(mapuka B OKUAKOCTH, MOJENIU  DIEKTPUUYECKOIrO
aBTroMoOmwiIss u Tak gainee). OmnpenerneHue cpeaHen
CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka Io
HAKJIOHHOM  miockocTH.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBHCHUMOCTh pacTshKeHUs (AedopMaiuu) MmpyXKHHBI OT
OPWIOKEHHON  cuibl.  OMNbBITEL, JAEMOHCTPUPYIOIIKE
3aBHCHUMOCTB CHJIBI TPEHHUS CKOJBKEHHUSI OT Beca Teja U

XapakTepa COIIpHUKaACaAOIIUXCA HOBerHOCTCﬁ

3.11

dusnuecKue sBICHUA B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOU IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

3.12

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpHoro tena. CrocoObl yMEHBIIEHUS U

YBCIUUYCHUA OABJICHUSA

4.2

4.3

JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHUS r'a3a OT 00bEMa,
TeMIepaTypbl
Ilepenava naBieHust TBEPABIMU TEIaMU, KUAKOCTIMH U

razami. 3akoH Ilackams. IIlHeBMaTHYeCKHE MAIIIMHEI

4.4

3aBUCHMOCTh  JaBJICHUS OJKUJKOCTH OT  TIIyOWHBI.
IMuapocraTuueckuit mapagokc. CooOIaronmecs cocyapl.

FI/II[paBJ'II/I"ICCKI/Ie MCXAaHU3MBI

4.5

4.6

4.7

AtMocdepa 3emnu u atmochepHoe naBienue. [IpudanHbl
CyIIIECTBOBaHUS BO3AYHIHON 00070uku 3emuid. OTbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT

BBICOTBI HaJ] YDPOBHEM MOPSI
N3mepenue atmocdepHoro nasineHus. I[IpuGopsr s
U3MepeHHs aTMOC(HEPHOro AaBJICHUS

[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX

Teno. BelTankuBawmas (apxuMmenoBa) cuia. 3aKOH

Apxumena
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4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTuueckue paboOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa mMOTrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0,  NOrpyxEéHHoe B  KkuukocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLME  3aBHUCHUMOCTb  BBITAJIKUBAOLICH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
IOTPYKEHHOW B JKHUJIKOCTh YAaCTH TEJIa U OT IJIOTHOCTHU
JKUJKOCTH. KonctpynpoBanue  apeomerpa WM
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro TaBJICHHS Ha KUBOW OpPraHu3M, TUTABaHUC

pBIO

4.11

TexHuueckue yCTPOHCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONpPOBOJA, TI'MJPAaBIMYECKUN IIpecc,
MaHOMeETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 Mexannyeckas MOIIHOCTb

53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas

' iockocTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JIoKy
«3on0TOo€  TpaBwiIo»  MexaHuKd.  KoapduuueHt

5.5 ITOJIE3HOTO NENCTBUSA MEXaHU3MOB. IIpoctsrie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

53 ITonHass mexaHudeckas SHEprusi. 3aKOH W3MEHEHUs U

COXpPAaHCHUA MEXaHHYIeCKOM OHEPIrun
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8 KVIACC

Kox
pa3iena

[TpakTrueckue pabOTHI:
###Par####0Onpenenenue pabOTbl CHUJIBI TPEHUS IPHU

pPaBHOMEPHOM JBHXKXCHHH TEClIa II0 FOpI/I3OHTaJIBHOI>'I

> noBepxHoctu. MccnenoBaHue yciaoBHM —paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIoOHHON TMJIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON S3HEPTUU
@dusuyeckue SBICHUS B MPUPOJE: pblYard B TeEIE
5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
3JIeMEHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OIBITBI, TNOATBEPKIAIOUIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mogenu  TBEPAOro, JKUAKOIO M ra3oo0pa3zHOro
6.2 cocrosiHUI BemiecTBa. Kpucramnmdeckue u amopdHbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH W TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETUUECKON
TEeOpuun
6.4 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sneprus. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUu: TeIionepeaaya U CoBepIIeHne padoThl
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Bugel remonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
U3JIy4eHue
KommyectBo  TemnoTel.  YaenbHas — TEIJIOEMKOCTh
6.9
BELIECTBA
TemsiooOMEH M TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TeoTa IIaBIeHUs
[TapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIepaTypbl KMIIEHUSI OT aTMOC(EpPHOIro
JIaBJICHHUS
6.13 BnaxnocTs Bo3ayxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenedt  KITJ]
6.15 TEIUIOBOTO ABUrarens. TensaoBble ABUraTeny U 3allldTa
OKpY>KaroIlen cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
npoleccax
[IpakTuyeckue paboOTHI:
#H#H#Par#H#OnbITEL 0 OOHApY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
#HH#Par###ONbITBl 10  BBIPAIIMBAHUIO  KPUCTAJIJIOB
IIOBapEHHOM COJIM WJIM caxapa.
#HHPar#t##OnBITEL o HaAOJIFOIEHUTO TEILJIOBOTO
6.17 pacUIMpPEHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEII.

###PartH##Onpenenenue NaBlIeHUs] BO3ayXa B OayuioHe
LInpuIia.

#H##Parf##0OnbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJIEHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

##H#Par###] [poBepka runoressl JUHEHHONW 3aBUCUMOCTH
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JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOH
TpyOKe OT TeMIIepaTyphl.

###PartH##Habmonenne M3MEHEHUS BHYTpPEHHEH
SHEPTUU TelNa B Pe3ylbTaTe TEIUIoNepenadd M padoThI
BHCIIHUX CHUIL.

###Part##lIccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMENIMBAHUH XOJIOTHOU U TOpsuei BOJIBI.
###Par###Onpenenenue KOJINYECTBA TETUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEMJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

###Par###OnpeneneHue yIEIbHON TEIIOEMKOCTH
BCIIECCTBA.

###Part##ccnenoBanue mpoiiecca UCIapeHus.
###Par###OnpenenieHue  OTHOCUTEIBHON  BJIAKHOCTH
BO3/IyXa.

###Part##OnpeneneHue yaelbHOW TEIUIOTHI IJIABJICHUS

JIpaa.

6.18

6.19

dusnueckue SBICHUS B TNPUPOJAE: MOBEPXHOCTHOE
HaTSOKEHHE U KalWULIpHbIE SBIEHUS B MPHUPOAE,
KpHUCTaJUIbl B Iipupoae, usnydenue ConHua, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUEe POCHI, TYMaHa,

HNHCA, CHCTa.

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOJIb30BaHUsl KPUCTAIUIOB, >KMJKOCTHBIM TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOWHA,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

QHCKTpI/ISaL{I/IH TCII. I[Ba poaa 3JICKTPUUICCKHUX 3apA10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KynoHa
(3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTy TeJIaMH)
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Onexrpuueckoe noje. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO

7.3 nojs. [IpyuHIUI Cyneprno3uuuM JIEKTPUUYECKUX MO
(Ha KaYECTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN
7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHuKY U
JUDJICKTPUKU
7.5 3aKOH COXpaHEeHHUsI AJICKTPUUECKOTO 3apsiia
76 ONEeKTpUYecKUuid  TOK.  YCIOBHA  CYLIECTBOBaHMS
' ANEKTPUYECKOTO TOKA. ICTOYHMKH OCTOSTHHOTO TOKA
[evictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTAX M razax
. Onexktpuueckas uenb. Cwia ToOKa. OJIEKTPUUECKOE
' HarnpsHKeHHe
=9 CornpoTuBieHue MPOBOJIHHUKA. VYnenvHOE
' COINPOTHBIICHUE BEIIECTBA
7.10 3axon Oma JJ1 yyacTKa Lenu
IlocnenoBarenpHOE M MapaJlIEIbBHOE  COEAMHEHHE
7.11
MIPOBOTHUKOB
PaGora M MOUIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
13 DNeKTpUUecKue Ienu U MOTPEOUTENTH DIEKTPHUECKOMN
' sHepruu B ObITy. KopoTkoe 3amMblkaHne
[TocTostHHbIE MarHuTHl. B3aumoneicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mnone. MarHuTHoe moje 3eMiIud U €ro
. 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
. [IpuMeHeHne >IEeKTPOMAarHuTOB B TEXHUKE
17 JlelicTBME MarHUTHOrO IOJS HA TMPOBOJHUK C TOKOM.

3J’IeKTp0I[BI/II‘ aTelb IOCTOSHHOIO Toka. Mcmons3oBaHue
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JJIEKTPOJBUIaTeIe! B TEXHUYECKHX YCTPOMCTBAX M Ha

TPaHCIIOPTE
Oneitel  @apages.  SIBieHue  3IEKTPOMArHUTHOMN
7.18
unaykiuu. [Ipasuno Jlenna
DneKTporeHepaTop. CriocoOsr HOJIyYEHUS
7.19 JJIEKTPUYECKONM  DHEPIUuH. ONeKTpoCTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPIHU
[IpakTuyeckue pabOTHI:
OnbIThl IO HAOMIONEHUIO 3JEKTPU3ALUM TeJl UHIYKIMEH
U IIPU CONIPUKOCHOBEHHUH.
HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAIEKTPUKU.
COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
IIOCTOSIHHOTO TOKA.
W3mepeHnue u perysiupoBaHue CUIbl TOKA.
W3mepenue u peryinupoBaHue HaPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSLKEHUS
Ha pe3UuCTopE.
70 OnsIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD

JNEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €r0
JUIMHBI, IIJIOIAAH MTONIEPEYHOr0 CEYEHUs U MaTepraa.

[IpoBepka mpaBwia CJHOXEHHUS HaNpsOHKEHUH mpu
MOCJIEZIOBATEIbHOM ~ COEIMHEHWU JBYX PE3HCTOpPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapaieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
MEKTPUYECKOTO TOKA, HIYLHIETO 4Yepe3 PE3UCTOP.
OnpeneneHre  MOIIHOCTH — JJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHHUTOB.

I/I3yquI/1e MAarauTHOI'O IIOJIA MMOCTOAHHBIX MAarHuTOB IIpU
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7.21

ux oOweamHeHMHM © paszneneHun. VccnemoBaHue
JEHCTBUS AJIEKTPUYECKOTO TOKa Ha MAarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUs TokKa B Karymke. l3ydeHue

I[CP'ICTBPISI MArduTHOrO II0Ji1 Ha IPOBOAHHUK C TOKOM.

KoncrpynpoBanue u H3y4yeHue paboThI
3JIEKTPOABUTATES. N3mepenne KIIJ
3JIEKTPOABUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCICOOBAaHHUIO ABJICHUA 3JICKTpOMaFHPITHOI>'I WHAYKIHUH:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUS | HaIlpaBJICHUA

HHAYKIOUMOHHOI'O TOKa

Ousnyeckue SBICHUS B TMPUPOJE: IIEKTPUUYECKUE
SBIEHUS B  arMmocdepe, IIEKTPUYECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJTH, Apei( MOIIOCOB,
pOJIb MAarHUTHOTO TIOJISA TSI )KU3HHU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUYECKON DHEPIuM,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MPEAOXPAHUTENH, DIJIEKTPOMArHUT, JJIEKTPOJBUIaTEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kox snmemenTa [IpoBepsiembie 31EMEHTBI COAEPKAHMS
paznena
MEXAHMWYECKMUE SABJIEHUA
g g1 Mexanunueckoe JBWKEHUE. MarepuanbHas —TOYKa.
' Cucrema otcuéra
8.2 OTHOCHUTENLHOCTh MEXAHUYECKOTO JBHUIKEHHUS

82




8.3

PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE

###Par###HepaBHOMEpHOE NMPSIMOJIMHENHOE JBUKCHUE.

8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPaBHOMEPHOM J[BUKCHHUH
25 Yckopenue. PaBHOyCcKOpEeHHOE MPSAMOJIMHEHHOE
' JBUKEHUE
8.6 ###Par###CroOonHoe nagenue. OnbiTel ["anunes
###Part##PaBHOMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 [lepnon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTrona
8.11 H#HH#Par###] [puHuun cyneprno3uiuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ##H#Par#H##Cuna TpeHus: cuiaa TPEHUS CKOJIbXEHMUS,
' CHUJIa TPEHUS MTOKOSI, IPYTHE BUBI TPCHHUSI
414 #H##Parf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
' TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaeHUS
" IBuwxenne  muaHer  Bokpyr  Comuma.  [lepBas
' KocMUYecKasi CKopocTb. HeBecoMoCTh U neperpys3ku
816 PaBHOBecue MatepuaabHON TOUKH. AOGCOIIOTHO TBEPI0E
' TEJOo
817 ###PartH##PaBHoBecre TBEPIOTO TeNla C 3aKPEIUIEHHON
' OCbl0 BpatieHus. MomeHT cuibl. LieHTp Tshkectn
8.18 Nmnynsc Tena. U3menenue uMiynsca. IMmynsce cumsl
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 #H#HPar#H#PeakTBHOE ABMKEHUE
8.21 Mexannueckas paboTa U MOIIIHOCTb
829 PaGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu 1 paboThl
823 [loTenuuanpHass SHeprust Tena, TMOJHATOTO  HaJ

TTOBEPXHOCTHIO 3eMJIH
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8.24

[ToreHimanbHast HEPTUs CHKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sHeprus.  Teopema o

KMHETUYECKOU SHEPrUu
#H##Par###3aKoH COXpaHEeHUs1 MEXaHUYECKOM dHeprun

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHEel CKOPOCTH CKOJIBXKEHMs Opycka
WIA JBWKEHHUS IIapuKa MO HAKIOHHOW IUIOCKOCTH.
OmnpezneneHue ycKOpeHUsl Tejla IpU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka TrHUIIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HadaJlbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWJIBl HOpPMalbHOro namieHus. OmnpeneneHue
KodpduuMeHTa TpeHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TpYXuUHBL. OnpeneneHue paboOTHl  CHIIBI
TPEHUS TpU PABHOMEPHOM JBIKEHMM Tejla IO
TOPU30HTANIBHOM MOBepXHOCTH. OmpezaeneHue padOTHI
CHJIBI  YOpYrocTh  Mmpu  mnoabéMe  rpy3a ¢
WCTIOJB30BAHUEM  HETOABIKHOTO ¥ TOJBH)KHOTO

OJIOKOB

8.28

8.29

dusnyeckue SIBICHUS B Iprupoac: MPUIUBBEI U OTJIUBEIL,
JABMOKCHHUC IIJIAHET ConaeyHoi CHUCTCMBI, PCAKTHBHOC

JABUKCHUC KMBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CIHUJAOMETP,  JAATYUKH

TIOJIOKCHUS, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

KonebarensHoe JABHKCHUC. OcHOBHBIC XApPaKTCPUCTHUKHU

KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

Maremarnueckuit U MPYKWHHBIN MasITHUKH.

HpeBpameHHe OHCPIUHU IIPpU KoJIe0aTeIbHOM JABHKCHHUHA
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9.3

94

3aryxatomue kosieOaHus. BwIHYyXaeHHBIE KOJeOaHUS.

Pe3onanc

Mexaunueckie BOJHBI. CBOIICTBA MEXaHUYECKUX BOJIH.
[IpononbHbIe W MoONepeyHble BOJHBI. J[TMHA BOJIHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsi. MeXaHn4eCKHUE BOJIHBI B

TBép,I[OM TCIE, celicMUYeCKHE BOJIHBI

9.5

3ByK. [ poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTuyeckue paboTHI:

OnpeneneHue 4YacToThl M HIepuoAa  KoseOaHU
MaTEeMaTHYECKOro MasiTHUKA.

Onpenenenre 4YacToThl M HepuoAa  KoseOaHU
HPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
[OJIBEILIEHHOT0 K HWUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
MPYKUHHOTO MasiTHUKAa OT Macchl rpysa. llpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MO/IBEILIEHHOT0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npyXuHsl. I3mepenue yckopeHus cBoOOIHOTO MaieHUs

9.8

dusnyeckue sBJICHUS B NPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEMCMUYECKHE BOJHBI,

IyHaMH, 5XO

9.9

Texnuueckue yCTpOﬁCTBaZ 9XO0JIOT, HCIOJIB30BAHUC

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 37E€KTPOMarHUTHBIX BOJIH
103 DnexTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.
' BonHoBBIE CBOCTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C

MTOMOIIBI0 MOOUIIFHOTO TenedoHa
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dusnueckue SBIEHUS B NpUpoAe: OHOIOrHyYecKoe
10.5 neiicTBue BUJIUMOTO, yIBTPaduOIETOBOTO u
PEHTTEHOBCKOTO U31y4CHUN
106 TexHnueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBas monenb cBeta. ICTOYHUKM CBETA
11.2 [IpssMONMHENHOE pacIIpOCTPAaHEHHUE CBETA
113 Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpaKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH MPEJIOMIIEHHS CBETa.
' [losHOE BHYTpEHHEE OTPaXKEHHE CBETA
11.5 JIunza. Xop jiydeil B IMH3€E
116 Ontuyeckast cucrema ¢oroannapara, MHKPOCKONA U
' TeJecKoIa
117 I'maz kak onTtudeckas cucrema. bimM3opykocTs H
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpaiabHBIX IBETOB. Jlucnepcus ceeTta
[IpakTuyeckue paboTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpa)KEHHs CBETOBOTO JIy4a OT yIJIa NaJcHHUS.
###Par#Ht#l13yuenne  XapakTepUCTHK  H300paskeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUST CBETOBOI'O JIyda OT yIVIa IaJeHUs Ha
11.9 TPAHMIIE «BO3JYX — CTEKIION.
###Par##H##lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
###Par###Onpenenenue (QOKYCHOIO pacCTOSHUS U
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
#H##Par##H#OnbITEl 110 pa3loXeHuio Oeloro ceera B
CIEKTD.
#H##H#Par####OnbITBl 10 BOCHPUATHIO 1BETA NPEIMETOB
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MIpU UX HAOJIOICHUN Yepe3 IIBETOBBIC (PUITBTPHI

dusndeckue SIBICHUS B npupoaec: 3aTMCHHUA COHHHa n

11.10 JIyHbl, 11BETA TEJ, ONTHUYECKHE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paayra, MUPax)
L1 Texuuueckue yCTpoiicTBa: OUKH, MEPUCKOIL,
' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Omneitel Pesepdopna u 1uranerapHas MoJENb aToMa.
' Mogens aroma bopa
122 Hcnyckanve W morjioiieHue cBeTta atoMoM. KBaHTHI
' JluneiuaTpie CIEKTPHI
12.3 PanuoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
124 Crpoenue aromHoro snpa. HykionHas Mopeinb
' aTOMHOTO sapa. M3oTonsl
s PanuoaktuBHbie mpeBpamenus. [lepuon momypacnana
' aTOMHBIX sI7IEp
126 SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3aPsI0BOTO U
' MaccOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U YHEPTUU
123 Peakuuu cunresa u genenus saep. VICTOUHUKY SHEpPTUH
' CosHma u 3BE311
12.9 Snepnas osHepreruka. JleiicTBHE  pagMOaKTUBHBIX
' W3IIy4eHHUI Ha )KUBBIE OPTaHU3MBI
[IpakTudeckue pabOTHI:
HaGmronenne CrlomHbIX W JIMHEHYATBIX  CIIEKTPOB
12.10 W3IIy4EeHHUS.

12.11

HccnenoBanme TPEeKoB: M3MEpPEHHE SHEPTHH YaCTHIIBI
10 TOPMO3HOMY MyTH (110 poTOorpadusim).

W3mepenne paanoakTHBHOTO (poHA

@dusnyeckue SBIEHUS B INPUPOJE: €CTECTBEHHBIN
paznOaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,
pallMOaKTHBHOE W3ITyYeHHE MPUPOIHBIX MHUHEPAJIOB,
JeicTBUE PAJHOAKTUBHBIX M3JIyY€HHH Ha OpraHu3M

YCI0BCKa
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12.12

Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYAJIbHBIA TO3UMETP, KaMepa Buiibcona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaun (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeXHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BeUlecTBa, O (PU3NYECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBONCTBa Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
COOJTIOIEHHsT TPaBIJI OE30MACHOTO TpyJa: HaOMrofeHUEe (HU3HMIECKUX

SIBJIEHUMN:
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YMEHHE CaMOCTOSITEIbHO COOMPATh HKCHEPUMEHTANBHYIO YCTaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBAaHHS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOABI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIIBHO CcOOUpaTh
OKCHEPUMEHTAIBHYIO YCTAaHOBKY 10 HHCTPYKIHMH, BBIYHCIATH
3HA4YEeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOMU ITOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEJOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY H
IPOBOJIUTh  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKOB, yYUTHIBATh IOTPELIHOCTH, JIeNIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BsicHEHUS PUZNYECKUX MTPOLIECCOB

YMeHue oO0BACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM
qyucji€ W B KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUMHHO-CIIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHH M, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacuérHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIONIB3YSl 3aKOHBI W (opMynbl, CBsA3bIBaOIIME (pU3HMUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCIIOBUE 3aJauH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoOXoauMBbIe Il €€ pelIeHus, UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPpOBOANTH pvaéTBI U OLNCHUBATH PCATUCTHYHOCTE IOJTYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb
¢bu3nYeCcKOi BENTMYNHBI, TOTYYEHHON NPU PEIIEHUH 3a1auu

YMmeHne XapaKTECPU30BaTh IIPHUHIUIIBI ﬂGﬁCTBI/ISI TEXHHUYCCKUX

yCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX

TEXHOJIOTHYCCKUX IMPOLECCOB MO UX OIMMCAHUIO, UCITIOJIB3YA 3HAHHUA O
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11

CBOMCTBAaX (DU3UYECKUX SBICHUUW W HEOOXoauMmble (DHU3NUECKHE

3aKOHOMEPHOCTH

YMeHue HUCHoJb30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHHsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKPYXaloIled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

OneiT TIOHMCKa, TpPeoOpa3oBaHUs U MPEJACTaBICHUS HHDOpMAIUH
(bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHUI; YMEHUE OLEHHUBATh JOCTOBEPHOCTH
MOJlyYeHHOW HHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIOMIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHUE  MCIIOJb30BaTh  MpPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-MOMYJISPHYIO JUTEPaTypy
(UBUYECKOTO COJIEpKaHMs, CIIPABOYHBIE MaTepHUalIbl, PECYpPChl CETH
WutepHer; BrnageHue 0a30BBIMM  HaBBIKAMU  NpeoOpa3zoBaHUs
uHpopManMM ©3 OJHOM 3HAKOBOM CHCTEMBI B JIpYryl0; YMEHHE
co3laBaTh COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB
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INHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JIBHKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBHMOKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
MepeMenICHNs, TyTH, KOOPAWHATHI IPU PABHOMEPHOM TPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sl =v,, #1+a,* ;
2
DopMynbl JUTSI TPOCKIIUU TIEPEMEIICHUS, MPOCKIIUU CKOPOCTH W IMPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCUMOCTH OT BpeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEeMEIICHUs, KOOPJIUHATHl IPH PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JBHKEHUU
CBobOonHoe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBWKEHHE TeJda BHU3 WM BBEPX OTHOCHUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,

92




IOPOEKIUM CKOPOCTH U KOOPAMHATBI IpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopenus. @opmyra 1Sl BBIYUCIIEHUS YCKOPEHUS:
2
a. = v
R
®dopmyia, CBSI3bIBaIOIIAsI IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzanmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z

1.12

TpeHI/IC IMOKOs U TPCHUC CKOJIbXKCHUA. GDopMyna IJI BBIYUCIICHUA MOJAYJISI CHUJIBL

TPCHUS CKOJILXKCHUA:
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F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 15 BEIYUMCIECHUS CUJIbI TSKECTHU BOIM3H noBepxHocTH 3emnu: F = mg.
JIBmxenue ranet Bokpyr Couniia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOMN SHCPIUHU. qbopMyna JUUIS. BRIYMCIICHUS MOTEHIIAIBLHOM

94




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
dopmyna 1 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
P=—-
101 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
. I'mapocraTnyeckoe naBlIeHHE BHYTPH KUJIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Au8  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIABAHUEC
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1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

dopmyra, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHn4decKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHHS CKOIbXKEHUS; paOOThl CHJIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM 110 HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KojeOaHuUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
Kosie0aHU NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLErO HA phlyar;
paboThl CWJIBI YNPYrOCTH MpPH MOIbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU NOABEME Ipy3a ¢ MOMOIIbIO MOJBUAKHOIO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JTABJICHUS U OT
poJla TIOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHUHE, OT CTENEHU
nedopmaluu IpyKUHBI;, YCKOPEHUsI OpyCcKa OT yrila HakJOHAa HAINpaBIISIONICH;
nepuoa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpUOAa
Kojie0aHuM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU MPYKUHBI,
UCCIIIOBaHNE HE3aBHUCHUMOCTH IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue s61eHUss 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHNBBI W OTIWUBBI, JABMXCHUC IIJIAHCT Conueynon CUCTEMBI,
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PEaKTUBHOE JIBHKECHUE JKUBBIX OPraHU3MOB, PblYaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJIICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIMECS] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, I'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONH HAcoOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY H TEXHUKE

2 TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOCHUS

2.1 BelecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHbie Tena

55 JBuxenne 4yactun BemectBa. CBA3b  CKOPOCTH  JBMXKCHMS YacTHUIl C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEHN dHEpPrun

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIMUS, U3IIy4CHHUE
Harpesanue wu oxnaxnenue T1en. KommdectBo — TemynoTsl.  YjaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEILIOBOTO
OanaHca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHuss W KoHAeHcauuu. KumneHue IKUOKOCTH. YJelpHas TeroTa

napooOpa3oBanusi: L = Q/m
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2.11

BrnaxxHocts Bo3myxa

2.12

2.13

2.14

2.15

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

BHyTpeHHsIst SHEpIHsl CTOPAHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOIUIMBA:
q=0/m

[punnunst pabots! TemoBbix Asuratencii. KI1/1 reruioBoro apuratens

Ipaxmuueckue pabomul

H3mepenue ynenbHON TEIUIOEMKOCTH METAUIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIyYUEHHOTO BOJOM KOMHATHOW TeMmeparypbl (UKCHUPOBAHHON
MacChl, B KOTOPYHK) ONYIIEH HArpeTbld UIMHAP; KOJIUYECTBA TEILUIOTHI,
OT/JAHHOT'O HArpeThIM LMWJIMHIPOM, IOCJIE OIYCKAHHMS €ro B BOJAY KOMHATHOM
TEMIEPaTypbl; OTHOCUTEIIBHOW BJIAKHOCTH BO3AYyXa; YACIbHOM TEILIOTHI
IJIaBJIeHUs Jbpfa. MccinenoBaHue UM3MEHEHHMs TEMIIEpAaTypbl  BOABI  IPU
pPa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoLECCa NCIapCHUs

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHE M KalUJUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHupoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2

Texnuueckue ycmpoticmea: KalWUIApbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO
CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

Onektpu3anus Ten. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B

B3aumonericTBue 3apspkeHHBIX Tenl. 3akoH Kynona

3.3

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  TIOJIA. HpI/IHL[I/Il'I

CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUDJICKTPUKU
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[TocTossHHBIN AIEKTpUYECKU TOK. J{ecTBUS 3nekTprudeckoro Toka. Cuia Toka.

Hanpsxenue.
3.6 I=q/t,U=A/
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R = pl/S
13 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHUE POBOIHUKOB:
I =1,: U=U,+U,; R=R,+R,.
1 1 2 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=I+1I; R:%.
CMelniaHHbIe COSTMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 O=I"R-t
312 OnbeiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO IMPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
113 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBHE ITOCTOSHHEBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OmnbiTel @apajnes. SABneHue 35ekTpoMarauTHor nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICEHHS  PE3UCTOpPA;  MOIIHOCTH
316 AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTHM CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE
(pe3ucTopsl, JamMIouka), OT HAMPSKEHUsT Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U
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YJIEIbHOTO CONPOTUBJICHHUS.
[IpoBepka mpaBuna JUist ANEKTPUUYECKOTO HAIPSHKEHUS IPU IOCIIEN0BATEIBHOM
COEJMHEHUU IPOBOJHMKOB; MpaBWia Uil CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM COCIMHEHUHU MTPOBOJIHUKOB (PE3UCTOPHI U JJAMITOUKA)

Qusuueckue s6lenHUs 6 npupoode: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, Ipeiid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPOIIPUOOPHI (mpumepsl), INEKTPUUYECKUE
PEeIOXPaHUTENH, OSJEKTPOMArHUT, OJIIEKTPOJBUTATENh IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 35eKTpoOMarHUTHBIX BOJIH
3.20 JlyueBast monens cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
304 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTUyeckas cuia
. muu3el: D = 1/F
3.25 I'na3 kak ontrnyeckas cucrema. OnTruyeckue npuooOpsI
Ipaxmuyeckue pabomul
###Par###I3mMepenne ONTUYECKON CHUIIBI COOMparomiell JUH3BI; (POKYCHOTO
paccTosiHUs coOMparoIiei JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpeIMeTa U
n300paxkeHusi, KOrja MpeiIMET paclojio’KeH B JBOMHOM (oKyce), ImoKa3aTels
3.26 MPEJIOMJIEHUS CTEKJIA.
###Par###lIccnenoBanue cBoWCTBa M300pa)XKeHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomieid JIMH3bI; W3MEHEHHUsS (OKYCHOTO PACCTOSHHUS JBYX CIIO0KEHHBIX
JIMH3; 3aBUCUMOCTH yIjla MPEIOMJICHHsS] CBETOBOIO Jiyya OT YIJia MajeHus Ha
TPAHUIIE «BO3AYX — CTEKIIO»
327 Qusuueckue ssnenus 6 npupooe: 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
' ONTHYECKHUE sIBJIeHUs B aTMoc(hepe (11BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
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PamnoaktuBHOCTh. Anb(da-, Oeta-, ramma-u3nydenus. Peaknuu anbda-u Oera-

4.1
pacmaja

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapHas Mmoiens aToma

4.3 Cocras aromHoro spa. M3oronst

4.4 [Tepuon nmonypacnaga aTOMHBIX SiAEp

4.5 S nepuble peakuuu. 3aKOHBI COXPAHEHUSI 3aPSA0BOI0 U MACCOBOI'O UMCET
Qusuueckue s6leHUs 6 nNpupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HUE NPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHCPreTukKa
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka, 7 knacce/ [eppimkua .M., UBanos A.U., AKimoHEpHOE OOIIIECTBO
«3narensctBO «IIpocBemenue», 2023 r.
®dusuka, 8 xknace/ [leppimkua .M., UiBanoB A.U., AKIIMOHEpHOE OOIIIECTBO
«M3marensctBo «IIpocBemenue», 2023 r.
®dusuka, 9 xnacc/ [lepoimikun .M., UBanoB A.U., AKiinoHEpHOE 0OIIECTBO

«M3marensctBo «IIpocBemenue», 2023 r.

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
Pocculickas snekTponHas mkouia: https://resh.edu.ru

https://lesson.edu.ru/
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