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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3muKe Ha ypOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs COCTABJICHA HA
OCHOBE TMOJOXXEHUH M TpeOOBaHMU K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBarenbHON mporpammel, npeacraBieHHbx B DI'OC 00O, a Takxke ¢
yaétoM (pemepanbHOM pabouel mporpaMMbl BocnuTanus n KoHnenmmu mpenogaBaHus
yueOHoro npeamera « Pu3nka.

ConepxaHue mnporpaMmbl 10  (U3UMKE HaNpaBleHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON IPAMOTHOCTH 00YYarOUIUXCs M OpTraHu3alfIo U3yueHus PU3UKHU Ha
JeSTeIbHOCTHOM OCHOBe. B mporpamme mo (¢u3MKe YYUTHIBAIOTCS BO3MOXKHOCTHU
yaeOHOro mpenMera B peanusamuu TpeboBanmit PI'OC OOO k mnIaHUPYEMBIM
JUYHOCTHBIM U METANpelIMETHbIM PE3yJIbTaTaM OOYUYEHHUS, a TAKKE MEXKIPEIMETHbIC
CBSA3U €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOUIETrO
oOpa3oBaHHs.

[IporpamMma mo Qu3uke ycTaHaBIMBAeT paclpeaeicHre y4yeOHOro mMaTtepuana 1o
rojam o0ydenus (1o Kjaccam), MpeasiaraeT MpUMEpHYI0 OCIeA0BATEIbHOCTh H3yUYeHUs
TE€M, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTHS MPEAMETHOIO COAECPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yJarOIMnXCsl.

[Iporpamma no ¢usuke paspadoTaHa ¢ LENbIO OKa3aHUS METOIUYECKONW MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMBI 10 y4eOHOMY IIPEeIMETY.

®uzuka SBISETCS CHUCTEMOOOPA3YIOIIUM [l €CTECTBEHHOHAYUHBIX YUYEOHBIX
PEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIeKAT B OCHOBE IMPOILIECCOB U SIBIICHUU,
U3y4aeMbIX XHMHUEH, Ouoyiorued, acTpoHoMHed W ¢u3mdeckoi reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHPa, IPEAOCTaBIsIeT Hanboiee sicHble 00pa31ibl
NPUMEHEHHS HAYYHOT'O METOJa MO3HAHMS, TO €CTh CIOoco0a IMOJIyUYeHHUs TOCTOBEPHBIX
3HAaHUU O MUpE.

Onna w3 rHaBHBIX 3a7a4  (uU3HYecKoro oOpa3oBaHMs B CTPYKType OOIIEro
o0Opa3oBaHMs COCTOUT B (POPMUPOBAHUY €CTECTBEHHOHAYYHOU TPAMOTHOCTH U MHTEpeca
K HayKe y 00y4aromuxcsl.

Nzyuenne ¢us3nku Ha 0a30BOM YPOBHE MpEINOJIaraeT OBIAJCHUE CIEAYIOLIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0OBAHUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIOJb30BATh HAay4YHbIE JIOKA3aTEIbCTBA
IU1S1 IOJTYYEHHUSI BBIBOJOB.

Lenu nzydyenus: pu3nMku Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus ONPEAEIICHbI
B Konuenuuu npenogaBanus yueOHoro mnpeamera «®Pusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon ®epnepanun, peAU3YIOIIUX OCHOBHBIE
oOmieoOpa3oBaTenbHble  IPOrpaMMbl,  yTBepkAEHHON  pemennem  Komeruu



MunuctepcTBa pocBemenust Poccuiickoit deneparuu (mpoTtokod ot 3 gexadps 2019 r.
No [TK48H).

e usyyenus pusuku:

e MpUOOpeTEeHHE UHTEPECA U CTPEMIICHUS O0YyYAIOIINXCSl K HAYYHOMY H3YUYEHHIO
OPUPOBL, PA3BUTHUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUNH O HAYYHOM MeETOJe NO3HaHWs U (OPMUPOBAHHE
HCCJIEIOBATENICKOI'O OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOIO MHPOBO33PEHMS KaK pe3yJibTaTa HU3y4eHUsS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (QopMupoBaHuE TMpEACTABICHUN O poiau GU3UKKA U1 pa3BUTHUS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUI 0 BOZMOXHBIX cepax Oyaymien npodeccuoHaIbHON
NEeSATEeIbHOCTH, CBA3aHHOM ¢ (DM3HUKOM, MOATOTOBKA K JdaJbHEHIIeMy 00y4eHHIO
B 9TOM HAIpPaBJICHUHU.

JlocTukeHne 3TUX IieNiel MPOorpaMMbl 0 (PU3MKE Ha YPOBHE OCHOBHOTO OOILIETO

o0Opa3zoBaHMs 00ECIICYNBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

e TMpHOOpETEeHHE 3HAHHWM O JUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAaHUYECKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpEeTEeHHE YMEHUH OMHUCHIBATH U OOBICHATH (DU3UUECKUE SIBICHUS C
MCIOJIb30BaHNEM MOJYYEHHBIX 3HAHUM;

e OCBOEHHE METOJIOB PEIICHMSI MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIOJIb30BAHUEM
(bu3MYeCKuX MOJIEel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHMI HaOMI0NaTh MPUPOJHBIE SBJICHUS W BBINOJHSATH OIBITHI,
nabopaTopHble  pa0OThl M JKCIEPUMEHTAIbHbIE  HCCIENOBAaHUA  C
MCIOJIb30BaHNEM U3MEPHUTENbHBIX TPUOOPOB;

e oOCBOoeHHE NpPUEMOB pabOThl ¢ uHGMOpMaLUed (UNYECKOTO COMEPIKAHUA,
BKJIIOYasi MHGOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (U3UKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE UH(OPMAIIIK;

e 3HAKOMCTBO cO cdepamu mpodhecCHOHATHHOU NEATeTLHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JOCTHXKEHHUAX
bu3nueckoil HayKH.

Ha wusydyenue ¢usuku (6a30BbIH ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHust oTBOAUTCA 238 YacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlel0), B 8 Kiiacce
— 68 yacoB (2 waca B Hemenw), B 9 kmacce — 102 yaca (3 waca B HeHEI).

[IpennaraemMslii B mporpamme 1o (Gu3HKe epedeHb J1a0opaTOpHBIX PabOT U OIIBITOB
HOCUT PEKOMEHAATEIbHBIA  XapakTep, YyUYWUTeNb JelaeT BbIOOp TMPOBEACHHUS
7a0opaTOpHBIX pabOT ® OMBITOB C Y4Y4ETOM WHAWBUAYATbHBIX OCOOCHHOCTEH
oOydJaronmxcsi, CMHUCKa OJKCIEPUMEHTAIBHBIX 3aJlaHul, MpPEeajiaraéMblX B paMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa 1o (hH3HKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Pasznen 1. ®usuka v eé posb B NO3HAHUM OKPYKAIOIIEr0 MHPA.

®usznka — Hayka o nmpupone. SBieHus npuponsl. PuU3HUECKHUE SBIICHHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BeauurHbl. 3mepenue pusndeckux BenuyrH. Puznyeckue npuodopsbl.
ITorpemHocTs U3MepeHU. MexayHapoaHast CUCTEMA €IMHHIL.

Kak ¢u3uka w Jpyrue  ecTecTBEHHbIE HAyKM  HM3y4yalOT  [PHUPOAY.
EcTecTBeHHOHAyUHbBIN METO/]| MO3HAHUS: HAOI0/IEHHEe, TOCTaHOBKA HAyYHOT'0 BOIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 00bICHEHHE HAOII0JaEMOT0
apieHus. Onucanue GU3NUECKUX SIBJICHUM ¢ TIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHu4deckue, TeIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. @usnyueckue MNpUOOpPHl U TpoLEaypa NPSIMBIX H3MEPEHUN AaHAIOTOBBIM H

U (pPOBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenuve IEHBI ASIEHUS Kbl U3MEPUTEIHHOTO TpUdopa.

2. H3mepeHune pacCTOSHUU.

3. H3mepenue o6bEMa )XUAKOCTU U TBEPIOTO TeJIa.

4. OmpeneneHue pa3MepoOB MajbIX TEN.

5. M3mepenue temneparypsl Py NOMOLIM KHJIKOCTHOIO TEPMOMETPA U JaT4MKa

TEMIIEpaTypBbl.
6. IIpoBeaeHue nccnenoBaHus MO NPOBEPKE TMIIOTE3bI: JATbHOCTD IMOJIETA IIAPUKA,
NYIIEHHOI'0 TOPU30HTAJILHO, TeM 00JIblile, 4YeM OO0JIbIlIe BHICOTA ITYCKA.

Paznen 2. [lepBoHauyajibHbIe CBeJICHUS 0 CTPOCHUM BelleCTBA.

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbIThI, T0KA3bIBAIOLINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBr>xeHue yactul Bemecta. CBsI3b CKOPOCTU ABUKEHUS YACTHUL C TEMIIEPATYPOH.
BbpoyHnoBckoe nBuxkenue, nuddysus. BzaumoneicTBiue yacTUI BEIIECTBA: MPUTKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHE Ta30B, XUAKOCTEM M TBEPIBIX
(KkpucTalmyeckux) Ted. B3auMocBsi3b MeXAy CBOMCTBAMHU BEIIECTB B  Pa3HBIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHOMOJIEKYJSIPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHUSL.

2. Habmonenue nuddyszuu.



3.

Ha6moz[eHHe HBHeHHﬁ, 06’[>$ICH$IIOI]_II/IXC$I MPUTAKCHUCM HWJIM OTTAJIKUBAHHCM
qacTHull BE€IICCTBA.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

OreHKa quaMeTpa aToMa METOJIOM PSZIOB (C UcToIb3oBaHuEM (potorpaduii).
OnbITHI 10 HAOTIOCHHUIO TETJIOBOTO PACIIMPEHHSI Ta30B.
OnbITHI IO OOHAPYIKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

Pa3gen 3. JIBH:KeHHe H B3aUMOJAeHCTBHE TeJl.

Mexanundeckoe 1BHKeHHE. PaBHOMEpHOE U HEpaBHOMEpHOE BHKEeHHE. CKOPOCTS.
Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMXKEHUU. PacuéT myTH 1 BpeMEHHU ABUKCHUS.

SIBnenue nHepuuu. 3aKOH HHEepUUU. B3anMoaeincTBre Teil Kak IPUYMHA H3MEHEHUS
CKOpOCTH IBHWKEHMSA Tel. Macca kKak Mepa MHEpPTHOCTH Tena. [LIoTHOCTH BemiecTsa.
CBsI3b TNIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cuia xak XxapakTepucTuka B3auMozeicTeus Ten. Cuna ynpyroctu u 3akoH ['yka.
N3mepenue cuiisl ¢ TOMOIIBIO AMHAMOMETpPA. SIBiIeHue TAroTeHus U cuiia TsokecTd. Cuita
TSKECTU Ha JIpyrux ruianerax. Bec tema. HeecomocTs. CriokeHHE CUIl, HAPABIEHHBIX
no ogHou mpsimoil. PaBHonelcTByromas cui. Cuna TpeHus. TpeHue CKONbXKEHHS U
TpEHHUeE MOoKosl. TpeHune B IpuUpoie U TEXHUKE.

Hemoncmpayuu.

1
2
3
4.
5
6

HaGnronenue MexaHMuecKoro ABM>KEHUS Tela.

N3mepeHre CKOpOCTH NPSIMOJIMHENHOTO JBUKEHUS.
HaGntonenue siBjeHUsI HHEPIUH.

Ha6nronenue n3aMeHeHusi CKOpOCTH TIPU B3aUMOJEHCTBUU TEN.
CpaBHeHHE Macc 10 B3aUMOJIEUCTBHIO TEJL.

CrnosxeHue cuil, HalpaBJICHHbBIX 110 OJHON MPSIMOIA.

Jlabopamopnsie pabomel u onvimol.

1.

OnpeneneHrue CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIApUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK J1ajiee).

OmnpeneneHue CpelHEW CKOPOCTH CKOJBXEHUs Opycka WM IlIapuKa [0
HAKJIOHHOU TIOCKOCTH.

Ornpenenenue mIOTHOCTU TBEPIOTO TENa.

OnbITB, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsokeHus — (aedopmarmm)
NPYKUHBI OT IPUII0KEHHON CHUIIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSL CKOJIBKEHUSA OT Beca
TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBjieHue TBEPABIX TeJl, s KMAKOCTEH U ra3os.
JHaBnenne. CriocoObl yMEHBIIICHUSI U YBEIUYCHHs nAaBieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJICHUS Ta3a OoT 00bEMa, TeMrneparypsl. [lepenadya naBieHus: TBEPABIMU

TeJlaMH,

KHUAKOCTAMHU M Ta3aMU. 3akon Ilackansg. IIHeBMaTHuecKHe MaIIUHBI.



3aBUCHUMOCTh JIaBJICHUSI JKUJIKOCTH OT TIyOuHbl. [HapocraTudeckuii mapaokc.
CooOmraromuecs cocyabl. [ napaBnuyeckiue MeXaHU3MBI.

AtMochepa 3emnn u arMmocdhepHoe naaBineHue. [IpuuMHBI CyIIeCTBOBaHUS
BO3AymHOW 00010uku 3emud. Oneit  Toppuuemn. W3mepenue atmochepHOro
JaBJICHUs. 3aBUCUMOCTb ATMOC(EPHOIO JABJIEHMS OT BBICOTHI HAJ YPOBHEM MOpS.
[TpuGops! 15 n3MepeHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBUE KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX Teno. BelTamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHMS Fa3a OT TEMIIEPATYpHI.

[lepenaya naBaeHus KUAKOCTBIO U Ta30M.

Coobmaromuecs CoCyibl.

['mppaBnuueckui npecc.

[IposiBnenue nelicTBus aTMOC(HEPHOTO JaBICHMUS.

3aBUCHUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00BbEMa MOTPYXKEHHOW YACTH TeNa U

o vk wnN P

IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcloBHE IUIaBaHMS TEJI: IJIABAHUE WJIM MOTPYXKEHHUE TEJl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUS IIJIOTHOCTEH TeJIa U )KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBanme 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
JKHJIKOCTh YaCTH TeJa.

2. OmnpenenieHue BBITATKUBAIOIIECH CHIIbI, ICMCTBYIOLIECH HA TEIO, MOrPYKEHHOE B

N

KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEN CHJIbI, NEMCTBYIOLIEW HAa TEIO B

’KHUJIKOCTH, OT MAaCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE  3aBUCMMOCTh  BBITAJKHBAIOIICH  CHUIIBI,
JEHUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM B )KUJIKOCTh YACTH
TeJla ¥ OT INIOTHOCTH JKUJIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKH U ONIPEACTICHHE €€
IPYy30I0ABEMHOCTH.

Paznen 5. PabGora 1 MOIIHOCTH. JHEPIrUsl.

Mexanunueckas paboTa. MOIIHOCTb.

[IpocThie MeXaHMU3MBI: pbryar, 0J0K, HAaKJIIOHHAs IIOCKOCTh. [IpaBuio paBHOBeCHs
peruara. [IpuMeHneHue mpaBmia paBHOBECHS pblyara K OJOKYy. «30J0TOE MPABHUIION
mexanuku. KITJI mpocTeix mexanu3moB. [IpocTbie MeXaHU3MBbI B ObITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunernueckas v noTeHuraibHas sHeprus. [IpeBpamenue
OJHOTO BUJ1a MEXaHUYECKOM SHEPTUH B APYroil. 3aKOH COXPAHEHUS YHEPTUN B MEXAHUKE.

Hemoncmpayuu.



1. IIpumepsl MPOCTBIX MEXaHU3MOB.
Jlabopamopnwie pabomul u onvimol.
1. Omnpenenenue pabOThl CHIIBI TPEHHSI MPU PABHOMEPHOM JIBIXKEHUHU Tejia IO
TrOPU30HTAJIbHOU IOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KII/l HaKIIOHHOM IIJIOCKOCTH.
4. V3yueHne 3aKOHA COXPAHEHHsI MEXaHUYECKOU DHEPTUU.
8 KUIIACC

Paspnen 6. TeruioBble sIBJICHUSA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KMHETUUYECKON TEOPUU CTPOEHUSI BELIECTBA.
Macca 1 pa3mepsl aTOMOB U MOJIEKYJI. OIIBITHL, IOATBEPKAAOIINE OCHOBHBIE ITOJI0KEHUS
MOJIEKYJIIPHOKNHETUYECKON TEOPHUHU.

Monenun TBEpAOrO, IJKUAKOTO W ra3o00pa3HOrO0  COCTOSHMH  BEIECTBa.
Kpucrannmueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJ HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOI Teopuu. CMauynBaHue
U KallWJUISIPHBIE SBJICHUA. TemoBoe paclupeHue 1 CxaThe.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHYKEHUS YaCTULL.
Buytpennss sueprusi. CriocoObl M3MEHEHUsSI BHYTPEHHEW SHEPTUM: TeIionepenada u
coBepuieHne paboTel. Buasl Teruomepegadd: TEIUIONPOBOAHOCTb, KOHBEKIIHS,
U3IIy4YCHHE.

KonnuecTBo TemioTel. YaenpHas TEMIOEMKOCTh BELIECTBA. 1€MIO0OMEH U
TEIUIOBOE PAaBHOBECHE. YpaBHEHME TeIsioBoro OanaHca. IlnaBneHue m oTBepleBaHue
KPUCTAIJIMYECKUX BEIIECTB. YAenbHas TeruioTa IuiaBneHus. [lapooOpa3zoBanue u
koHaeHcauusa. Vcmapenue. Kumenue. VYnaenpHas Temiota mapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO J1aBJICHUS.

BiaxxHOCTB BO3yXA.

DHeprus TOIIMBA. Y AeNbHAas TEIIOTa CTOPaHUsI.

[Tpunummne! padots TemnoBsix Asurareneit KIIJ[ rermnosoro aeurarens. Temmosbie
JBUTATEIIN U 3aIUTa OKPYKAKOLIEN CPEBI.

3aKOH COXPAHEHMS U NPEBPAILEHUS YHEPTUN B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1. HaGmionenne OpOyHOBCKOTO JBUKCHHSL.

2. Habmonenue nuddysumn.

3. HaOmroneHue siBaeHUM cMauynMBaHUs U KalWUISIPHBIX SBJICHUI.

4. HabnroneHue TEmIOBOro paciiupeHus Tell.

5. M3meHeHue naBieHUs ra3za NpU H3MEHEHUUM O0bEMA W HArpeBaHUM WIIU
OXJIQXKJCHUH.

IIpaBuna u3MepeHus TEMIIEPATYPHI.
Buns! Teruonepenayy.

o



8. OxJjaxXJIeHHEe MPU COBEPIICHUH PAOOTHI.

9. Harpesanue mipu coBepiieHur pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3IMUHBIX BELIECTB.

11. HaOmronenme KuIeHus.

12. HabnroneHue mocTossHCTBa TEMIIEpaTyphl MPH TIIIABJICHUH.

13. Moaenu TEeIJIOBEIX ABUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO ACHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

2. OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM UJIM caxapa.

3. OnbIThI 110 HAOTIOJEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX

TeJl.
4. OmpenencHue TaBICHHUS BO3AyXa B OAJUTOHE MITIPHUIIA.
OnBITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT ero oobéma u
HarpeBaHus WM OXJIAKICHUA.

6. IIpoBepka TWUIOTE3bl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHIKOCTU B
TEPMOMETPHUUECKON TPYOKE OT TEMIIEPaTyPHI.

7. HabOmiomenve w3MeHEHWs BHYTPEHHEH OHEpPrud Tella B pe3yibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue siBieHUS TEIJI0OOMEHA MPU CMEIIMBAHUM XOJIOJHON M ropsueit
BOJIBI.

9. OmpeneneHne KOJIMYECTBA TEIIOTHI, TIOJYYSHHOTO BOJOW MPHU TEMI00OMEHE C
HarpeTbiM METAJUTNYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHOM TeI0EMKOCTH BEIIECTBA.

11. MccnenoBanue npoluecca ucnapeHus.

12. OnpenenieHre OTHOCUTENIBHOM BIAXKHOCTH BO3/IyXa.

13. OnpenenieHre yaeIbHON TEIUIOTHI MIABJICHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onexktpuzauusi Ted. JIlBa poma dIIEKTpUUECKHX 3apsioB. BizaumopeicTBue
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CUJIbl B3aUMOJIEHCTBUS 3aPSyKEHHBIX TEJ
OT BEJIMYMHBI 3aPSAJI0B U PACCTOSIHUSI MEXKY TEJIaMM ).

OnekTpudeckoe rmone. Hampsok€HHOCTh  3iekTpudeckoro mojia.  [Ipunnun
CYNEPHO3ULINH JICKTPUUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snekTpudeckux 3apsiaoB. ODJIEMEHTAPHBIM JJICKTPUUECKHUM  3apsi.
Crpoenue atoma. [IpoBOAHUKM M IHUAJIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsa.

DJIEKTPUUECKHUM TOK. Y CIOBHUSI CYIIECTBOBAHMS AIIEKTPUUECKOTO TOKa. McTouHMKN
MOCTOSTHHOTO TOKa. JIeMCTBUSI 2JIGKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B )KUIAKOCTAX U rasax.



OnekTpuueckas 1enb. Cuna Toka. DnekTpuyeckoe HanpsikeHue. COnpoTUBICHUE
MPOBOAHUKA. YIEIbHOE COMPOTUBICHHE BellecTBA. 3akoH Oma sl ydacTKa Iemu.
[TocnenoBaTenbHOE U MapaIENbHOE COCTMHEHUE TPOBOJHUKOB.

PaGora u MOIIHOCTH  dJEKTpUYECKOro Toka. 3akoH Jlxoymns—JleHia.
DJIeKTpUYECKUE LIEeMH W TOTpeOUTeNn 3JIeKTpuueckor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTossHHBIE MarHuthl. B3anMogencTBHE ITOCTOSHHBIX MArHMTOB. MarHutHoe
nosje. MarHuTHOE nojie 3eMJIM U €ro 3HauyeHue Jyuisl Ku3Hu Ha 3emiie. OnbIT DpcTena.
MarauTHoe mnoJjie 3JIEKTPUUECKOro Toka. [I[puMeHeHue 3JE€KTPOMAarHWTOB B TEXHHKE.
JlelicTBE€ MarHMTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
ToKa. lcrnonp30BaHue DIIEKTPOABUIATENIEM B TEXHMYECKHX YCTPOMCTBAX M Ha
TPaHCIOPTE.

OnbiTel @apanes. SIBieHUE SIEKTpOMAarHUTHOM uWHAyKIuU. [IpaBuno Jlenua.
OnekTporeneparop. CrocoObl MOTyUYEeHUS JIEKTPUIECKON SHEPTHUU. DJIEKTPOCTAHIINH HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpauyuu.

DneKTpU3alus Tel.
JIBa poJia 3IEKTPUUECKUX 3apsSI0B U B3aMMOJICUCTBUE 3aPSXKEHHBIX TET.
YCTpOUCTBO U IEHCTBUE IJIIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHAYKIIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJIOB.
ITpOBOAHUKY U JUBJEKTPUKH.
MoenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJISI.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUI TOK B XKHUJKOCTH.
. I'a30BbIM paszpsm.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MmepeHune 3JIeKTpUUeCKOro HapsKEHUsI BOJTBTMETPOM.
. Peocrar u marasuH cOnpoOTHUBIECHUN.
. BzauMoaencTBue moCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre€ HEBO3MOKHOCTH Pa3/ieJICHU MOJIOCOB MarHuTa.
. MonenrpoBaHUE€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarautHoe noje Toka. DJIeKTPOMarHur.
. JleficTBME MarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM.
. DNEKTPOABUTATEIIb MOCTOSTHHOTO TOKA.
. UccnenoBanue ABiIeHUS 3IEKTPOMArHUTHOW UHAYKIINH.
. OnbiTel Dapajes.
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24.

25.

3aBUCHUMOCTh  HANpPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHHUSI.
DeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimut.

1.

o v kW

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbpiTel 1O  HAOMIOJEHUIO  BJEKTPU3ALMH  TeNl MHAYKIUMEH U  1pu
COITPUKOCHOBEHUM.

HUccnenoBanne nOEUCTBUS  DJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
IUBJIEKTPUKHU.

COopka 1 poBepka padOoThI JIEKTPUYECKON LEMU MOCTOSHHOTO TOKA.
N3mepeHne u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, MAYLIErO0 YEpe3 pE3UcCTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTbH AJIEKTPUYECKOTO CONPOTHUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, INIOAY MTONEPEYHOTO CEUEHUSI U MaTepraIa.
[IpoBepka mpaBuia CIOXEHUS HANPSHKEHUW TPU  MOCIEA0BATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna sl CWIBI TOKAa NPU MNApAIJIEIBHOM COECIMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UAYIIErO Yepe3 Pe3UCTop.
Ornpenenenre MOLUTHOCTHU AEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO YEpE3 JAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aUMOJIEVCTBHS ITIOCTOSIHHBIX MarHUTOB.
N3yuenne MarHUTHOTO TOJII TIOCTOSIHHBIX MAarHUTOB MPU MX OOBEAUHEHUU H
pa3iciiCHUN.

Hccnenoanne neCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUSL KATYIIKHU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIPABJICHHS TOKA B KaTYIIKE.

N3yueHne neicTBus MarHuTHOTO MOJISL HA POBOJHUK C TOKOM.
KoHctpyrpoBanue u uzydeHue padoThl 31€KTPOIBUTATES.

N3amepenue KIIJI anekTpoaBUrateibHON yCTAaHOBKH.

OnpIThl 1O MCCIEAOBAHUIO  SIBJICHHUSI  DJIEKTPOMArHUTHOM — WMHIYKIUU:
WCCJIEIOBAHNE U3MEHECHUI 3HAYCHUS U HAIPABIICHUSI MHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pazgen 8. Mexanuyeckue siBJIeHUS.
Mexanuueckoe  IBWKeHHe. MarepuanbHas  Touka. CucremMa — oTcuéra.
OTHOCUTENIBHOCTh ~ MEXaHWYECKOIO  JBW)KCHMS. PaBHOMEpHOE  IPSIMOJIMHEHHOE



nBrkeHue. HepaBHOMeEpHOe mpsMoMHEHOe JBWKeHue. CpeaHsis U MIHOBEHHas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKECHUH.

Yckopenue. PaBHoyckopeHHOE mpsiMosinHeiHOe ABMkeHrne. CBOOOAHOE TaieHue.
OmnbiTel ['anunes.

PaBHOMepHOE JBMKEHHME NO OKpyKHOCTH. llepmon u wacrota oOpaiieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

IlepBoiii 3axkoH Hbrorona. Bropon 3axkon Herorona. Tpermit 3axkoH HproroHa.
[IpyuHIMI CyNEpIIO3ULIMK CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIBKEHMs, CUja
TPEHUS NIOKOS, IPYTHUE BUJIBI TPEHHUS.

Cuna TsDKeCTH U 3aKOH BCEMHUPHOTO TSATOTEHUS. Y CKOPEHHE CBOOOHOTO MaIeHUsI.
JBrxenue mnanet Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTh u
[EPETPY3KH.

PaBHoBecue wmatepuanbHOM TOUKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsxecT.

Nmnynsc Ttena. M3meHeHue wummynbca. VMIynabc cuiibl. 3aKOH COXpaHEHUS
nMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota U MoOIHOCTh. PaboTa cuil TsHKECTH, YNPYrOoCTH, TPEHUS.
CBs13b sHepruu u padboTsl. [loTeHmanbHas S3HEprys Tea, MOAHITOrO HaJl TIOBEPXHOCTHIO
3emud. [loTeHnmaneHas 3Heprus cxxarou npyxuHbl. Knnertnueckast sueprus. Teopema o
KMHETUYECKOW SHEPIHH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JBMKEHMsI Tella OTHOCHTEIbHO pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTel M TPACKTOPUU MABWIKEHUS OJHOIO M TOrO K€ Teja
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO IBUKECHHS.
HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOI'O JIBUYKEHUS.

Habmroienne ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habmonenne MexaHMYeCKUX SIBJICHHM, MPOUCXOASIIMX B CHUCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHHH OTHOCUTEIBHO
KaOuHeTa QU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TeJIa OT MAacChl Tejla U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HalOmronenue paBeHCTBa CUJI IPU B3aUMOACHCTBUU TEJL.

9. HM3meneHune Beca Tena npu yCKOPEHHOM JBUKEHHH.

10. [lepegada nMIrynbca npyu B3aUMOACHCTBUY TEIL.

11. [IpeobpazoBaHus SHEPrUM NPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHMe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOICHCTBHM.

13. CoxpaHeHHe UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.
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14.
15.
16.

Habntoienue peakTMBHOTO ABM)KCHUS.

CoxpaHeHue MEXaHMYECKOW YHEPTUU MPU CBOOOIHOM ITaICHHH.

CoxpaHeHHE MEXaHMUYECKOW SHEPTHH TMPHU JBIKEHWH Tela IO JeHCTBHEM
TPy >KHHB.

Jlabopamopnvie padomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Ui pa3rOHa M JAJbHEHMIIEro pPaBHOMEPHOIO
JBVKEHUS [IAPUKA WIH TEJIEHKKH.

Omnpenenenne cpeaHel CKOPOCTU CKOJIbXEHUsSI OpyCKa WM JABU)KEHHS LIapuKa
10 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHne yCKOpPEHMs Tella IIPM  PAaBHOYCKOPEHHOM JIBMDKCHHMM 110
HAaKJIOHHOMW INIOCKOCTH.

HccnepoBaHue 3aBUCMMOCTM IIyTH OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka runotressl: €ciau IpU PaBHOYCKOPEHHOM JIBUYKEHUM 0€3 HadaJlbHOM
CKOPOCTHU MYTHU OTHOCATCSA KakK pPsii HEYETHBIX YHMCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBbKEHUSI OT CHUIJIbl HOPMAJIBHOTO
JaBJICHUS.

Omnpenenenne korpuULUEHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHSI MPU PABHOMEPHOM JIBIKEHUHU Teia IO
TOPU30HTAJIbHOU IOBEPXHOCTH.

Omnpenenenue pabOThI CUIIBI YIIPYTOCTH IIPH NMOABEME IPy3a C UCIOIb30BAaHUEM
HETOJBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydenue 3aKk0Ha COXpAHEHUS YIHEPTHH.

Pa3nen 9. Mexanndeckue KoJ1e0aHUs M BOJIHBI.

KonebarensHoe nBmwxkeHue. OCHOBHBIC XapaKTEPUCTHKU KoJeOaHUM: MEPHO/I,
4acToTa, aMIUIUTyJa. MareMaTH4eCcKHil W TpYKUHHBIA MasTHUKH. [IpeBpaineHue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue kojebanus. BeiHyX)neHHBIE KoseOaHus. Pesonanc. Mexanndeckue

BOJIHBI.

CpoiicTBa MexaHWU4eCcKuX BOJIH. [IpofosibHbIE M monepedHble BOJHBL. [[nuHa

BOJIHBI UM CKOPOCTh €€ pacmnpocTpaHeHus. MexaHuueckue BOJHBI B TBEPJOM Tele,
CEMCMHUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BbicOTa TOHAa. OTpakeHue 3Byka. WHPpa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu.

1.
2.
3.

Hab6nronenue kosebaHuit TeJ Mo ACHCTBUEM CHITBI TSDKECTH M CUITBI YITPYTOCTH.
Hab6nronenue xoneOaHmii rpy3a Ha HUTH U Ha TIPY)KUHE.
HaGnronenue BoIHYKIEHHBIX KOJIECOAHMI 1 pe30HaHCca.



4. PacnpocTpaHeHue npoJ0JIbHBIX U ITONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHnue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE30HAHC.
Jlabopamopnvie pabomel u onvimut.
1. OmpezeneHue 4aCTOThI M Miepruoja KoueOaHnii MaTeMaTUYeCKOro MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U NIeproia KojaeOaHU MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTHU MIEpHOAa KOJEOAHUN MOIBEICHHOTO K HUTHU TPpy3a
OT JIJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Mepuoja KoJieOaHUN MPYKUHHOTO MasTHHUKA OT
Macchl Ipy3a.

5. IlpoBepka He3aBUCMMOCTH NEpUOAa KOIeOaHUH Ipy3a, MOABEIICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OmbIThI, IEMOHCTPUPYIOIME 3aBUCUMOCTh NEPHOJa KOJEOaHUN MpyKUHHOTO
MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaeHUSI.

Paszpnen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DneKTpOMarHuTHOE ToJIe. DneKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
aneKTpoMarHuTHbIX BoJH. [llkama snexkrpoMarHuTHbIX BOJIH. Vcmosib3oBaHMe
ANEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BogHOBBIE CBOKCTBA CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

1. M3ydeHune CBONCTB OJJIEKTPOMArHUTHBIX BOJH C TIOMOIIbIO MOOUIIBHOTO

tenedoHa.

Pa3gea 11. CBeToBbIe ABJICHHUS.

JlyueBasg mogenb cBerta. Mctounnku cBera. [IpsMonnHEHOE pacnpoCTpaHECHUE
ceera. 3atmenuss Comnua u Jlynel. Otpaxenue cBeta. [lnockoe 3epkasio. 3akoH
OTPaXKEHUS CBETA.

[Ipenomnenue cera. 3akoH npejaomiieHus cBeta. [lojiHoe BHyTpeHHEe OTpaxKeHue
cBera. Mcnosb30BaHKE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon nyueit B nuH3e. Ontuyeckas cucrema (poroamnmnapara, MUKpPOCKOIa U
Teneckona. ['a3 kak onTudeckasl cucteMa. baM3opyKocTh U JanbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CrioskeHue CeKTpaabHbIX
uBeToB. J(ucnepcus ceera.

Hemoncmpayuu.

1. IlpamonnHETHOE pacnpOCTpaHEHHUE CBETA.

2. OtpaxeHue cBerTa.
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[Tomy4yenue n300paXkeHNi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBO/I.

Xon nydei B coOuparoliei JInH3e.

XoJ JIydeu B paCCEUBAIOLIEH JIMH3E.

[Tomyuenune n300paxeHnii ¢ TOMOIIIBIO JINH3.

[Tpunuun aeiicTBus Goroanmnapata, MUKPOCKOTA U TEJIECKOIIA.

10. Monenb riasa.
11. Pazno)xeHue 6e10ro cBeTa B CIEKTP.
12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUHU CBETA PAa3HBIX 1IBETOB.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO Jy4a OT YTIJIa MMaIeHusl.
N3ydyeHne xapakTepUCTHK N300pakeHUs ITPEIMETA B IUIOCKOM 3€pKaIe.
HccnenoBaHue 3aBUCUMOCTH yIJia IPEJNIOMIIEHHsSI CBETOBOIO Jiyya OT yrja
NaJeHNs Ha TPAHUIIE «BO3TyX—CTEKIION.

[Tomy4yenune n300paXkeHNi ¢ TOMOIIBI0 COOMPAOITICH JINH3HI.

Omnpenenenne (OKYCHOTO PACCTOSIHUS W ONTHUYECKOW CHIIBI COOMparomieit
JIMH3BI.

OnbITHI 110 Pa3yIoKEHUIO OEI0r0 CBETa B CIIEKTP.

OnbITHI IO BOCTIPUSTHIO LIBETA MMPEAMETOB IPH UX HAOTIOCHUH Ye€pe3 LIBETOBbIE
(GuIbTPHI.

Pa3nen 12. KBanToBble IBJI€eHUS.

Onwitel  Pesepdopna u mnnanerapHas mojenb aroma. Moaens aroma bopa.
Hcnyckanue u norioueHue cBera atoMoM. KBaHThl. JIMHEHYaThIe CIIEKTPBI.

PagmoaktuBHOCTh. Anb(a, Oeta- u ramma-uznyudeHusi. CTpoeHre aTOMHOTO sipa.
Hyknonnas mogens atromuoro sigpa. M3oromnsl. PaguoaktuBHbie npespamienus. [lepuon
NOJIypacrajia aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAI0BOrO0 U MAaCCOBOTO YUCEI. DHEPrus
CBA3M aTOMHBIX sjep. CBsi3b Macchl M SHEpPruu. Peakunu cuHTE3a W JIENEHUS SIEp.
Ncrounvku sHeprun CoaHua v 3BE31.

Slnepnas osHepretwka. JleMCTBHA pPaaUMOAKTHBHBIX M3JIyYEHUH Ha JKHABBIC
OpraHU3MBl.
Hemoncmpayuu.

AN A e

CrexTpbl U3Ty4YeHUS U MOTJIOLIEHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOIIUX U3TYyYEHUM.

Perucrtpanus uznydeHus: NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.



Jlabopamopnwie pabomul u onvimeol.

1. HaOmioneHue CIIoMIHBIX U TUHEHNYAThIX CIIEKTPOB U3ITyYEHUSI.

2. HccnepgoBaHue TPEKOB: H3MEPEHUE SHEPTUH YAaCTULIBI 10 TOPMO3HOMY MyTH (110

dboTtorpadusim).

3. M3mepeHue painoakTUBHOTO (OHA.

IHoBTOpPHTEIBbHO0-0000 1AM MOYIb.

[ToBTOpUTENBEHO-00001IAIOMNK MOYJb TMPEAHA3HAUEH [JIsl CHUCTEMAaTH3allud U
000011IeHHs] TPEIMETHOTO COJEPKAHUS U ONBITa JAESITENbHOCTH, MPUOOPETEHHOTO MPU
U3yYeHUU BCero Kypca (u3MKM, a Takke g TMOJATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY M0 (GU3HKE JIJIs1 00yUaIOIIUXCsl, BBIOPABIIMX 3TOT YYEOHBIN
MIPEAMET.

[Ipy wW3yyeHUM [aHHOIO MOJIYJIA PEATU3YIOTCS U CHCTEMAaTH3UPYIOTCS BHJIbI
NeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAETCS JOCTHXKEHHE MPEAMETHBIX U
MeTaInpeIMETHBIX TUTAHUPYEMBIX pe3ynbTaToB oOyueHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOEHUE HAyYHbIX METOJIOB HCCIEAOBAHUS
SIBJICHUM TIPUPOBI M TEXHUKH, OBIIAJCHIUE YMEHUSIMH OOBSICHATHh (DU3UYCCKUE SBIICHHUS,
NPUMEHSA TOJIyYEHHbIE 3HAHMS, PEIIaTh 3aJayd, B TOM YHCJIE KAYECTBEHHBbIE U
AKCIIEpUMEHTAJIbHBIE.

[IpuHIMIIMATBHO ACSTENILHOCTHBIN XapaKTep TaHHOTO pa3jieia peaiu3yeTcs 3a CUET
TOT0, YTO 0OYHYAIOIIKECs BBIMOJIHSIIOT 33JaHHsI, B KOTOPBIX UM MPEJIaracTcs:

HA OCHOBE TOJYYEHHBIX 3HAHUHM Paclo3HaBaTh U HAYYHO OOBSCHATH (PUINUYECKUE
SBJICHHSI B OKPYXKaIOILel MPUPOE U MOBCEITHEBHON KU3HH;

MCI0JIb30BATh HAYYHbIE METO/IbI HCCIIEIOBAHUS (PU3UUECKUX SIBICHUMN, B TOM YHCIIE
JUTSl IPOBEPKU TMIIOTE3 U MOTYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI HauOojiee BaXXHBIX JIOCTIXKEHUH COBPEMEHHBIX
TE€XHOJIOTH, HalpuMep, MPAKTHYECKOTO HCIIOIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrUd Ha OCHOBE 3aKOHA MPEBpAIICHUS U COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
SHEPTHUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA HIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuenue (u3uku Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPABICHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate u3yueHus QUMK HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromierocst 0y1yT copMHUpPOBAHBI CIIEAYIOIINE JINYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) mMAaTPMOTHYECKOT0 BOCIIUTAHUSA:

e - MPOSBICHUE HMHTEPECA K HMCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOMN
buznuecKoil HayKu;

e - IIEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(PUZUKOB;

e 2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e - TOTOBHOCTh K aKTMBHOMY Y4YaCTHIO B OOCYXJIEHHWU OOILECTBEHHO 3HAYMMBIX U
THUYECKUX TMPOOJeM, CBSI3aHHBIX C MPAKTUUYECKHMM MPUMEHEHUEM JIOCTHXKEHUMN
buzukwy;

e - OCO3HaHMWE BAXHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCHpPUATHE OCTETHYECKHX KauyeCcTB (PU3NYECKOW HayKH: €€ TapMOHHYHOTO
NOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

e - OCO3HAHME IEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHUpPa, OCHOBbI pa3BUTHUS TEXHOJOTUM, BaKHEUIIIEH COCTABIISIIONICH KYJIbTYPbI;

e - pa3BUTHE HAy4yHOH JIOOO3HATENPHOCTH, HWHTEpeca K HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

e 5) popmupoBaHus KyJbTYpPbl 310POBbS M IMOIMOHAIBHOI0 0JIATONOIYyYHsI:

e - OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a J>KHM3HM B  COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpPE, BAXKHOCTH IIPABHJI 0€30M1aCHOTO MOBEACHUS Ha TPAHCIIOPTE,
HAa JIOPOTax, C AIEKTPUIECKUM U TEIJIOBBIM 000PYI0BAaHUEM B JOMAIIIHUX YCIOBUSX;

e - chOPMUPOBAHHOCTH HaBbIKa peiekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOro K€ IpaBa y Ipyroro 4ejoBeKa;

e 6) TPyI0BOIO BOCIIMTAHMS:

e - AKTMBHOE YYacTHE B PEHICHUM MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHOI OpraHu3aluu, ropojaa, Kpas) TEXHOJOTHYECKOW M COIUANIbHOMN
HaIpaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;

e - MHTEpPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JIOTN4€CKOr0 BOCIINTAHUS:

e - OpPHEHTAalUs HA MPUMEHEHHE (PU3NUECKUX 3HAHUU AJIS pelleHHs 3a1a4d B 00J1acTu
OKpY’Kalollled Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJIEICTBUM JJIsl OKPYKaIOLIEH Cpeibl;



e - OCO3HaHME TTT00ATBLHOTO XapaKTepa HIKOJIOTUYECKUX MPOOIIEM U IMyTeH UX pPelIeHus;

e §) azanranum K M3MEHSIOLIUMCH YCJIOBUAM COLMAIBHON M IPUPOIHON Cpelbl:

e - MOTPEOHOCTH BO B3aMMOJICUCTBUU MPHU BBHIMOIHEHUHU HCCIEIOBAHUI U MPOEKTOB
¢u3nUecKoil HarpPaBIEHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSAM JIPYTHX;

e - MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1eATEIbHOCTD;

e - MOTPEeOHOCTH B JOPMUPOBAHNHU HOBBIX 3HAHUH, B TOM YHCIIE (OPMYITUPOBATH HJIEH,
MOHSITUS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHME JEPHUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0O0JIacTH

buszukwy;
e - IUTAHUPOBAHWE CBOETO Pa3BUTHUS B MPHOOPETEHUHU HOBBIX (PU3NUECKHUX 3HAHUH;
e - CTPEMJICHHE AaHAIM3UPOBATH M BBISBJIATH B3aMMOCBSI3M TPUPOJBI, OOIIECTBA U

HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;
e - OLICHKA CBOWX JIEHCTBUN C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEy, BOZMOMXKHBIX
rJ1I00aJIbHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe OoCBOCHHS MporpamMmbl 1o (DHU3MKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus y o0ydaromierocs: 0yayt chopMupoBaHbl MeTANPeIMeTHbIE Pe3yJIbTAThI,
BKJTFOYAOIIUE TIO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHBIE ACHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaJIbHbIC yUEOHBIC ICHCTBYSI, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHBIC JICHCTBUS.

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble 1ornueckue AecTBU:
e BBISBJSITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBIICHUN );
e YCTaHaBIMBATh CYIIECTBEHHBIM TMPU3HAK KIACCH(PHUKAIMU, OCHOBAHHS MJIs
0000I1IeHNS U CpaBHEHUS,
e BBIBIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHs B pacCMaTpUBAeMbIX (akTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINUXCS K (DU3NIECKUM SBIICHUSIM;
e BBISBJISITH MPUYUHHO-CIICJICTBEHHBIE CBSI3H MPU U3YYCHUHN (PU3MUECKUX SIBICHUN
M TIPOIIECCOB, JAETaTh BEIBOJIBI C HCIIOJIb30BAHUEM IS TYKTUBHBIX U HHTYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBSI3X (PH3NIECKUX BEITUYNH;
e CaMOCTOSITENIBHO BBIOMpATh CIOCOO pelieHus yueOHOUW (u3ndeckoi 3amgauu
(cpaBHEHHME HECKOJIBKUX BAPUAHTOB PEIICHHUS, BEIOOP HanOo0Iee MOAXOISIIETO C
Y4IETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble ucciieqoBare/LCKHe JeiCTBUA:
e HCIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
e TMPOBOJWUTH TO CAMOCTOSITEILHO COCTABIIEHHOMY IUIAHY OTIBIT, HECIIOXHBIN
(bU3UYECKUI IKCIIEPUMEHT, HEOOBIIOE NCCIeA0BaHNEe (PU3UUECKOTO SIBICHHS;



OIICHWBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh WH(OPMAITUIO, TIOJYUYCHHYIO B
XO0/J1€ UCCIICIOBAHUSI MIT YKCIIEPUMEHTA;

CaMOCTOSTENLHO (opMyIUpoBaTh O0OOIIEHUS W BBIBOJALI IO PE3yJIbTaTaMm
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS,

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (DU3HMUECKUX MPOIIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJIOXKEHUS 00 WX Pa3BUTHU B HOBBIX YCJIOBHSX U
KOHTEKCTaXx.

PabGora ¢ unpopmaumeii:

NPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI MPU TIOUCKE U 0TOOpE
uHpOpMaIIMK WM JAHHBIX C Y4ETOM MPENJIOKEHHOW y4eOHON (u3nuecKoi
3a/1a4y;

aHaJIM3UPOBaTh, CHUCTEMATHU3HPOBaTh W HHTEPIPETUPOBATH HH(OpPMALIHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJIbHYIO (POPMY MpEACTaBICHUS HHPOPMALIUH
Y WUTIOCTPUPOBATH PEIIaeMbIe 3a7a4M HECIOKHBIMM CXEMaMU, JUarpaMMaMy,
MHOM rpauKoii 1 UX KOMOUHAIUSIMH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeCTBHSA:

B X0JIe 00CyX/IeHHs y4eOHOro MaTepuaa, pe3yiabTaToB JJA0OPaTOPHBIX padoT U
IIPOEKTOB 33J]aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMbI U BhICKA3bIBAThH
WJIeU, HAIICJICHHBIE Ha PEIICHUE 3a/1a4d U TOIePKaHue OJIaroXenaTeIbHOCTH
00IICHNS;

COMOCTAaBJISATb CBOM CYXKJIEHUS C CYXXICHUSIMH JPYrMX YYAaCTHUKOB JHANOra,
oOHapyKUBaTh pPa3IMune U CXOJCTBO MO3UIIUI;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOJUYHO TPEACTABIATh PE3yJbTAaThl BBIMIOJHEHHOTO (U3UYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEOBAaHUs, ITIPOEKTA);

NOHUMAaTh W MCHOJb30BaTh MPEUMYIECTBA KOMAaHIHOM W HMHAWBUAYaJIbHOU
paboThI MPHU PElIEHNH KOHKPETHON (DU3UUeCcKOoi mpoOIeMbl;

MPUHUMATH IIEJIM COBMECTHOM JESITEIIBHOCTH, OPTaHU30BBIBAThH JEHCTBUS TI0 €€
TOCTIDKCHUIO: PACTIPEACNsSITh PO, OOCYXIaTh MPOIECChI W PE3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOICH;

BBITIOJIHATh CBOIO 4YacTh pabOThI, JOCTUTrasi KaueCTBEHHOrO pe3yibTaTa IIo
CBOEMY HAIIPaBJIECHUIO U KOOPAUHUPYS CBOM JEHUCTBUSI C JAPYTUMH YICHAMH
KOMaH/IbI;

OIICHWBATh KAa4eCTBO CBOETO BKJIala B OOMMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUSI.

PerynasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:



BBISIBIIATH MPOOJIEMBbI B JKU3HEHHBIX U YUEOHBIX CUTYalMsIX, TPEOYIONTUX IS
pereHus GU3NIeCKUX 3HAaHUM;

OpPUEHTHUPOBAThCA B  PA3IUYHBIX  MOAXOAAX  MPUHSITHS  PEIICHHM
(MHIMBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIIIIE, IPUHATHE PEIICHUN TPYITIO);
CaMOCTOSITENIbHO COCTAaBJISITh AJNTOPUTM pelieHus (PU3NYEeCcKOr 3anadd WU
IJIaHa WCCIECNOBAHUA C YYE€TOM HWMEIOIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MPEIJIaracMbIe BAPUAHTHI PEIICHUI;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U Ipeajiararh jiaH €€ U3MEeHEeHHUS;
OOBSACHSTH MPUINHBI JOCTHIKEHUS (HETOCTUKEHUS ) PE3yIbTAaTOB JIEATEILHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATENBHOCTh (B TOM YHCJIE€ B XOJ BBIIIOJHEHHUS
(U3MYECKOT0 HMCCIEIOBAaHUSl WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB,
W3MEHUBIITUXCS CUTYaIlUA, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYTHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO APYroro 4eioBeKa B XOJ€ CIOpa WM JAUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHUS U JIOTUKY JPYTOro;

NpU3HABATh CBOE MPABO HA OLIMOKY MpU pelleHuH (PU3MYEecCKUX 3a7ad WiIH B
YTBEPKJICHUSIX HAa HAYYHbBIE TEMBI U TAKOE K€ IPABO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 7 kJjacce MpeIMETHBIC pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCSI YMEHHIA:

WCIIOJIb30BaTh TOHATHSA: (PU3MYECKUE U XUMHUYECKUE SIBJICHUS, HaOJIOJICHUE,
DKCIIEPUMEHT, MOJIENIb, TUIIOTE3a, CIUHUIBI (PU3NYECKUX BEIWYUH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHHSI BENIeCcTBa (TBEP0E, KUAKOE, ra3000pa3Hoe),
MEXaHMUYECKOE JBUXKEHUE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSIMOJMHENHOE),
TpaeKTopHUsl, paBHOACHCTBYIOMIAs cuia, AedopManus (ynpyras, MjIacTUIecKas),
HEBECOMOCTh, COOOIIAIONINUECS COCY/IbI;

pasnuyath sBiaeHUS (nuddys3us, TEIIoBOe MABUKEHHE YaCTUI[ BEIIECTBA,
PaBHOMEPHOE JIIBHOKCHHE, HEPABHOMEPHOE JIBIOKCHUE, WHEPLU,
B3aUMOJICICTBUE TE€JI, PABHOBECHUE TBEPIBIX TEI C 3aKPEIUIEHHOM OCBIO
BpalllCHUsA, Mepeaaya JaBji€HUs] TBEPABIMU TEJlaMH, XUJKOCTSMH W Ta3aMu,
aTMoc(epHoOe JIaBJICHHE, TUIaBAHUE TEJI, MPEBPAIICHUS MEXaHUUECKON YHEPTHH )
[0 ONUCAHUID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3UUECKUX SBJICHUN B OKPYXKAIOIIEM
MUpe, B TOM 4YHCje (PU3UYECKUE SBICHUS B MPUPOE: MPUMEPHI JBUKEHUS C



Pa3JIMYHBIMHA CKOPOCTSIMHU B )KMBOM M HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS
B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOro JAaBICHUS HA )KUBOW OPTraHU3M,
MJIaBaHue phI0, phIYaru B TEJE YeIOBeKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO
3aJa4y B y4eOHYIO, BBIACIIATh CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKN) (PU3HMUECKUX
SIBJICHUU

OMHUCHIBATh M3YyYEHHbIE CBOWCTBA Tel U (U3NUYECKUE SBICHUS, HCIOIb3Ys
¢usnueckue BeaMUMHBI (Macca, 00bEM, IUIOTHOCTH BEUIECTBA, BpeMs, MYTh,
CKOPOCTb, CpEIHss CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC TeJa, CUja
TpeHMsl, aBiaeHue (TBEPAOrO Teia, KUAKOCTH, ra3a), BBITAJIKUBAIOLIAS CUIIA,
MeXaHU4yecKasi paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA((ULIUEHT
MIOJIE3HOTO JICMCTBUS MEXAaHU3MOB, KUHETHYECKAsl U MOTEHIMAIbHAS YHEPTUs),
OpU OMHMCAHUU TPABUIBHO TPAKTOBATHh (DU3MUECKUN CMBICH HCIOJb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] M EOUHMIBI (U3UYECKUX BEJIWYUH, HAXOIUTh
(GopMyJibl, CBSI3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEJIWYUHY C JIpPYTMMHU
BEJIMYUHAMHU, CTPOUTHh TIpaUKUd H3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKHX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS
IpaBUJia CIIOXKEHUs Cuil (BI0JIbL OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApxuMena, MpaBUJIO PaBHOBecUs pbryara (0JI0Ka), «30JI0TOE MPABUIION»
MEXaHHMKH, 3aKOH COXPAHEHUS MEXAaHWYECKOW JHEpPruM, IPpU ITOM JaBaTh
CIIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3allUChIBaTh €ro MaTeMaTHYeCKOe
BBIPAJKEHUE;

OOBACHATh (PU3NYECKUE SIBICHUS, IPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallMil INPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOrHYEeCKHX
miaroB C omnopoil Ha 1-2 W3y4YeHHBIX CBOMCTBAa (DU3MUYECKUX SIBICHUI,
($u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3a1ayu B 1—2 NEHCTBUS, UCIOJIBb3Ysl 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOIIME (PU3UUECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3aJa4u
3aMUChIBaTh KPATKOE YCIIOBUE, MTOACTABIATh PU3NUECKUE BETUYUHBI B (HOPMYJIIbI
U TPOBOAWTH PacyEThl, HAXOAUTH CIPABOYHBIE JaHHBIC, HEOOXOIWMBIEC IS
pelieHnss 3a7ad, OLEHUBATh PEAIUCTUYHOCTh TOJYYEHHOH (PU3MUecKOon
BEJIMYMHBIL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (PU3NUIECKUX
METOJ0B, B OIIMCAHUH HMCCIIENOBAHUSA BBIIEIATH IIPOBEPSAEMOE MTPEAIIOIOKEHHE
(rumnotesy), pa3au4aTh U UHTEPIPETUPOBATDH MOJIYUYEHHBIN PE3yJIbTaT, HAXOIUTh
OLIMOKY B XO/I€ OMbITA, JI€JaTh BBIBOBI 110 €TI0 PE3yIbTaTaM;

IPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUM WU (PU3MUECKUX
CBOMCTB Tell: (POPMYIUPOBATH MPOBEPAEMbIC MPEANOIOKEHUS, COOUpaATh



YCTAaHOBKY W3 TMPEIOKEHHOTO OOOPYy/IOBaHUS, 3alMCHIBATh XOJ| OMNBITA U
(GhOopMyIUPOBATH BHIBOIBI;

BBITIOJIHSTh TPSMbBIC U3MEPEHUS PACCTOSHUS, BPEMEHHU, MAacChl Tea, 00bhEMa,
CWJIBl M TEMIIEPATYPHI C UCMOJIH30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX TPUOOPOB,
3aMUChIBaTh TOKa3aHus NpUOOpPOB C YYETOM 3aJaHHON  abCOTIOTHOMN
IIOIPEIIHOCTH U3MEPEHNH;

MPOBOJIUTh HCCIEOBAHUE 3aBUCUMOCTH OJHON (DM3UYECKOW BEIMYUHBI OT
ApPYro ¢ UCHOJIb30BAHUEM TPSIMBIX M3MEpPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBIKYIIErOCs Tejla OT BPEMEHHU JBMXKCHMS Tela, CHJIbI TPEHUS
CKOJBKEHHS OT Beca Tela, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel H
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIMIAJd COMPUKOCHOBEHHS TEJ, CHIIBI
VOPYTOCTH OT Y/JIMHEHUS TPYKUHBI, BBITAJIKUBAIONICH CHJIBI OT O0OBEMA
NOTPY>KEHHOM YacTH Teja M OT IUIOTHOCTH KHUJKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH T€Ja, OT MIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUH IJIaBAHUS
TeJ, YCJIOBUN PaBHOBECHUS phluara M OJIOKOB), Y4aCTBOBATh B IUIAHWPOBAHUU
y4eOHOT0 HCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBITIOTHATH U3MEPEHHSI, CIICTYSI
MPEIOKECHHOMY TIIaHy, (UKCHUPOBATh PE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH
¢u3MYeCKUX BEIMYMH B BHUJAE NPEIJIOKEHHBIX TaOMUI W TpaduKoB, AenaThb
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHNUS;

MIPOBOJINTH KOCBEHHBIC U3MEPEHMSI (PU3MUECKUX BEINYUH (TUIOTHOCTH BEIIECTBA
KUJAKOCTH W TBEPIOTO TeJNa, CHJIA TPEHHsI CKOJIbKEHUsS, JABICHHUE BO3IyXa,
BBITAJIKUBAIOIAs CUJa, JEHCTBYIOLIAsh Ha TMOrPYXKEHHOE B KUAKOCTh TEJNO,
KO3 (QUIIMEHT TMOJEe3HOro  ACHCTBUS MPOCTBIX  MEXaHWU3MOB), CIeAyd
NPEeNJIOKEHHOW HMHCTPYKUMU: TPU  BBINOJIHEHUU HU3MEPEHU coOuparth
AKCIIEPUMEHTAIILHYIO YCTAHOBKY M BBIUMCIISTH 3HAYEHNE NCKOMOMW BETTUYMHBL;
coOI0IaTh MpaBWJIa TEXHUKU OE€30MacHOCTH TpH paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETpP, JMHAMOMETP, COOOIIAIOMKUEcs COCYIbl, OapomMeTp, pbIyar,
MTOIBMKHBINA 1 HETTOABMKHBIN 010K, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUSI N3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX ONMUCAHUA (B TOM UYHKCIE: MOAMIUIHUKY, YCTPOMCTBO
BOJIONIPOBO/IA, THUIIPABIMYECKUNA TPEcC, MAHOMETpP, BBHICOTOMEp, MOPIIHEBOM
HACcOC, apeoMETp), WCTOJb3ysS 3HAHUS O CBOWCTBAaX (DU3MUECKHUX SIBICHUU U
HE0OXoauMbIC (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOIrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM MKU3HU JIJIsl 0OeCTieueHUsI
0e30MacHOCTH MU 0OpaIlEeHUU C MPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMH,



COXPAHEHHUS 370POBbsl U COOJIIOJIEHUS HOPM JKOJIOTUYECKOTO TMOBEACHUSA B
OKPYXaroUIen Cpee;

OCYIIECTBISATH OTOOP UCTOYHUKOB MH(popMalnu B IHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U IIyTEM
CPaBHEHHUS PA3IMYHBIX HICTOYHUKOB BBIACIATH HHPOPMALUIO, KOTOPAs SBIISETCS
MPOTUBOPEUNBOM U MOXKET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BaTh TMPU BBHIMOJHEHUHM YUYEOHBIX 3aJaHUN HAYYHO-MOMYJSIPHYIO
JaUTepaTypy (GU3MUECKOro COAEpKaHUs, CIIPABOYHBIE MaTEpUAIIbl, PECYPCHI CETU
WuTepHeT, BiaseTh NpUéMaMM KOHCIIEKTMPOBAHHUS TEKCTa, NpeoOpa3oBaHUs
MH(POpPMAIIMU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE H YCTHBIE COOOIICHHS Ha OCHOBE
2-3 ucToyHHKOB HUHPOpManuu (U3MUECKOTO COJEP)KAaHUA, B TOM YHCIIE
nyOJIMYHO JeNIaTh KPATKUE COOOIIEHUS O Pe3ybTaTaX MPOEKTOB UM Y4E€OHBIX
UCCJIEIOBAHUM, IPHU 3TOM TPaMOTHO MCIOJb30BaTh M3YYEHHBIM INOHSATHUHHBIN
anmnapart Kypca GU3MKH, CONPOBOKIATh BHICTYINICHUE MPE3CHTAIIUEH;

OpU  BBINOJHEHUH Y4YEOHBIX TMPOEKTOB M HUCCIEIOBAaHUM paclpeaesiTh
00s13aHHOCTH B T'PYIIIIE B COOTBETCTBHH C MOCTABICHHBIMU 33J]a4aMH, CICIUTH
3a BBINOJIHEHUEM IUIaHA AEWCTBUM, a/IEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B
NEATEIbHOCTh TPYIIIBI, BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOIIHX.

K xoniy obydenuss B 8 kJjacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCSI YMEHHIA:

UCTIONb30BaTh TIOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIIKEHHUE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSHHUS BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC Tena, HACHIIICHHBI U HEHACHIIEHHBIN Tap, BIAKHOCTH BO3IyXa,
TeMIlepaTypa, BHYTPEHHSS DHEPrus, TEIUIOBOW JIBUTaTeb, JJIEMEHTAPHBIN
DIIEKTPUYECKUI 3apsill, IEKTPUYECKOE TOJie, MPOBOJHUKUA M TUAJICKTPUKH,
MOCTOSTHHBIN DJIEKTPUIECKUI TOK, MAaTHUTHOE TI0JIC;

pasnuyaTh sBJICHHS (TETUIOBOE pAaCIIMPEHHE | CXKaThe, Teruionepeaaya,
TEIJIOBOE pPAaBHOBECHE, CMAyMBaHWE, KANWUIAPHBIC SIBICHUSA, WCIIAPEHUE,
KOHJIGHCAIMsA, IUIAaBJICHUE, KpucTaumsanus (OTBEplIEeBaHHE), KHUIICHUE,
Teruionepenaya (TeruIoNpPOBOAHOCTh, KOHBEKIIUS, W3IYUYCHHE), DIICKTPU3ALIUs
TEeJ, B3aUMOJICHCTBUE 3apsiOB, ACUCTBHUSA DJICKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBHE MArHUTOB, JEUCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM, OJEKTPOMArHWTHAs WHAYKIMSA) 10 OIMUCAHUIO WX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JACMOHCTPHUPYIOIIUX ITaHHOE
(dbu3nyecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YyUYEHHBIX (PU3MYECKHUX SBICHUH B OKPY)KAIOIIEM
MUpE, B TOM Unciie (pu3ndecKre sIBJICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSKEHUE



Y KamWUISIPHBIE SIBJICHUSI B IPUPOJIE, KPUCTAILIBI B IpUpoie, n3nyyenue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, UHEA,
CHera, »SJEKTPUYECKHE SBJIEHUS B arMocdepe, dIEKTPUYECTBO IKHUBBIX
OpPraHU3MOB, MAarHUTHOE 10JIe 3eMJIH, Apel( MOIOCOB, POJIb MArHUTHOTO TOJIS
JUIS J)KU3HU Ha 3eMJle, MOJSPHOE CUSHUE, TIPU 3TOM NEPEBOAUTH MPAKTHYECKYIO
3aja4y B y4eOHYIO, BBIACIISATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PU3MUECKHUX
SIBJICHUIM;

ONUCHIBATh M3YyYEHHbIE CBOWCTBA T€I M (PU3NYECKUE SIBJICHUS, HCIOJb3Ys
¢u3znueckue BEJWYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPrusi, KOJIUYECTBO
TEIUIOTHI, yJeJIbHas TEIIOEMKOCTh BEILECTBA, YJENbHAsl TEIJIOTa IJIaBJICHUS,
yaenbHas TeIuioTa mapooOpa3oBaHUs, yJeNbHAs TEIUIOTa CrOpaHusl TOIUIMBA,
KO3 (UIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOW MAIMHBI, OTHOCHTEIbHAs
BJIQXKHOCTb BO31yXa, OJJICKTPUYECKUH 3apsl, CHJIa TOKA, DJIEKTPUUECKOE
HalpsOKEHUE, COMPOTHUBIIEHUWE IPOBOJHUKA, YACIBHOE  CONPOTHUBIICHUE
BElIeCTBa, paboTa M MOUIHOCTh JIIEKTPUYECKOTO TOKAa), IMPU OMNHUCAHUU
OPaBWJIBHO TPAaKTOBaTh (M3MUECKUNA CMBICI HCIHOJB3YEMBIX BEJIHYHH,
o0O3HaUeHHs M EAUHULBI (U3MUECKUX BEIUYHMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTMMHU BEIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS
OCHOBHBIE  TOJIOKEHUS  MOJIEKYJSIPHO-KUHETHUECKONH TEOpUU  CTPOCHUS
BEIIECTBA, MPUHIUI CYNEPHO3UIMH NOJEH (Ha KAYECTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHus 3apsjaa, 3akoH Oma ais ywacTka Lemnu, 3akoH JDxoyns—JleHua,
3aKOH COXPaHEHUsl SHEPruu, MpU STOM JAaBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHa U 3aMUCBIBATh €0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSACHATH (PU3HUECKUE MPOLIECCH] U CBOIMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyaluin PaKTUKOOPUEHTUPOBAHHOT O Xapakrepa: BBISIBJISITD
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 | —2 JTIOrMUeCcKUX 11aroB
Cc omopoil Ha 1-2 HM3y4YEeHHBIX CBOMCTBA (PU3WYECKUX SIBICHHH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacy€THbIE 3a1aydl B 2—3 NEHCTBUS, WCIOJIb3Ys 3aKOHBI U (OPMYJIBI,
CBSI3bIBAIOIME (PU3UUECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a1a4u
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX ISl PELLICHUS
3a]a4M, BBIOMpPATh 3aKOHBI U (POPMYJbl, HEOOXOIWMBbIe Al €€ pEelIeHus,
OPOBOAUTH PACYETHl M CPAaBHUBATh IMOJyYEHHOE 3HAaYeHHE (HU3HUECKON
BEJIMUMHBI C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh Mpo0JIEMbl, KOTOPbIE MOYXKHO PELINTh IMPU NOMOUIN (PU3NIECKUX
METOJIOB, MCHOJb3ysl OIMCAHUE MCCIEAOBAHUSA, BBIICIATh IPOBEPIEMOE



NPEANOJOKEHHE,  OLEHMBAaTh  MPAaBUWIBHOCTh  MOPSAAKA  MPOBEACHUS
WCCJIEI0BAHMS, 1€TATh BBIBOJIBI;

MPOBOAMUTH OMBITHI MO HAOTIOACHUIO (DU3UUYECKUX SIBICHUM WM (DPU3MYECKHUX
CBOMCTB TeN (KamwJUISpHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro
o0bEMa, TeMmmeparypbl, CKOPOCTH Ipollecca OCTBHIBAHMS W HArpeBaHUs MpPH
M3JIYYEHUH OT I[BETa W3JIydaroileu (MOTJomaroiieid) NOBEPXHOCTH, CKOPOCTh
UCIIApEHUsi BOABI OT TEMIIEPaTyphbl JKUJIKOCTH W IUIONIAJAM €€ MOBEPXHOCTH,
ANEKTPU3ALMA TEN U B3aUMOJICHCTBUE DIIEKTPUUECKUX 3apsi0B, B3aUMOJAECHCTBUE
NOCTOSIHHBIX ~MarHuTOB, BU3YaJIM3allds MAarHUTHBIX MOJEH MOCTOSHHBIX
MAarHuTOB, ACHUCTBHS MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM, CBOMCTBa
ANIEKTPOMArHUWTa,  CBOMCTBAa  3JEKTPOJBHUIaTeiss  IOCTOSIHHOTO  TOKa):
dbopMynupoBaTh MpPOBEPSIEMbIE MPEINOIOKEHUSA, COOMpPaTh YCTAHOBKY W3
NPENJIOKEHHOTO0 000pY/I0BaHUs, OMHUCHIBaTH XOJ ONbITa U (OPMYIUPOBATH
BBIBO/IbI;

BBIIIOJIHATh MPSIMbIE HM3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3/yXa, CHJIbI TOKA, HAIIPSDKEHUS C MCTIOIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U
JaTYNKOB (PU3MUECKHUX BEITUYMH, CPABHUBATH PE3YyIbTAThl U3MEPEHH C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH;

IPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTH OJHOM (DU3MYECKOW BEIMYHUHBI OT
APYroi ¢ UCHOJIb30BAHUEM MPAMBIX U3MEPEHUI (3aBUCUMOCTDH CONPOTUBIICHUS
IIPOBOJIHUKA OT €ro JUIMHBI, IUIOIAAY IONEPEYHOI0 CEYEHUs MU YIEIbHOIO
CONPOTHUBJIEHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK,
OT HAlpsDKEHHS Ha MPOBOJHUKE, HCCIECIOBAHUE IOCIEAOBATEIBHOTO H
napajjIeIbHOTO COEIMHEHUN MPOBOJAHUKOB): IUIAHUPOBATh HCCIEIOBAHMUE,
coOupaTh yCTAaHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CAeYs MPENI0KEHHOMY TUIaHY,
¢bukcupoBaTh pe3yNbTaThl IMOJYYEHHOM 3aBUCUMOCTH B BHUAE TaOmull u
rpaduKoB, AeNaTh BHIBOBI 10 pe3yJbTaTaM UCCIEAOBAHMUS;

OPOBOJUTh KOCBEHHBIE HW3MEpeHUs] (U3MYECKUX BeJIWYUH  (y[AesbHas
TEIIOEMKOCTh BEIIECTBA, COMPOTHUBIECHUE MPOBOJAHMKA, paboTa M MOIIHOCTD
AIEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEPEHUS, coduparb
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CJEAys MpPEIJIOKEHHON WHCTPYKLUHU, U
BBIYUCIIATh 3HAUEHUE BEJINYNHBIL;

coOMI0/IaTh MpaBHJia TEXHUKU O€30MacHOCTH MpH padoTe ¢ J1adopaTopHBIM
o0opyI0oBaHUEM;

XapaKTepU30BaTh MPHUHILIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUECKHX
YCTPOMCTB C OMOPOM HA X OMHUCAHUS (B TOM YHCIIE: CUCTEMA OTOIICHUS JIOMOB,
TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOIBTMETP, CUETUUK IIEKTPUUECKON
AHEPrUH, FJIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTEIbHbIE AJIEKTPONPUOOPHI
(npumepsr), ANEKTPUYECKUE MIPETOXPAHUTEIH, AIIEKTPOMArHUT,



ANEKTPOJBUraTENb MOCTOSHHOIO TOKA), HCIOJb3ys 3HAHUS O CBOMCTBax
bu3nuecKux SIBICHUN U HEOOXOoAUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHWCTBA U U3MEPUTENbHbBIE MPUOOPHI
[0 CX€MaM U CXEMaTUYHbIM PHUCYHKaM (XKHUAKOCTHBIM TEPMOMETP, TEPMOC,
IICUXPOMETpP, TUIPOMETP, IBUIATElb BHYTPEHHEIO CrOpPaHUs, 3JIEKTPOCKOI,
peocTar), COCTaBIATh CXEMbl JJEKTPUUYECKUX LENEld C MOCIEeN0BAaTEIbHBIM U
napajuiebHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inyasl YCJIOBHbIE O00O3HAYEHUS
AJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

OPUBOJAUTH NPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEpPax) MPaKTHUYECKOTO
UCIOJIb30BaHuUs (PU3MUECKUX 3HAHUHN B MMOBCEAHEBHOMN KU3HU Ui 00€CIIeUeHUs
0e30MmacHOCTH IIpH OOpaIlleHuu ¢ TPUOOpaMu M TEXHUYECKUMHU YCTPONUCTBAMH,
COXPAaHEHHUS 370POBbsl W COOJIIOJIEHUS HOPM 3KOJIOTUYECKOTO TMOBEACHUSA B
OKpYKarolIEn Cpee;

OCYILECTBIIATh MOUCK HH(pOopManuu GU3HUECKOT0 cofepxanus B IHTepHeTe, Ha
OCHOBE MMEIOIIMXCSA 3HAHUM U TyTEM CPAaBHEHHSI JOTIOJHUTEIbHBIX HICTOYHUKOB
BBIICIISATH MH(OPMALIMIO, KOTOPAs SIBISIETCA MPOTUBOPEUNBON MIH MOXKET OBITh
HEJIOCTOBEPHOMU;

UCIOJb30BaTh IPU BBINOJIHEHUN YYEOHBIX 3aJlaHUil HAY4YHO-TIOMYJIIPHYIO
JIUTEpaTypy (PU3NUECKOT0O COAEpKaHUs, CIIPABOYHbIE MAaTEPUAIIbl, PECYPCHI CETU
WuTepHer, BiaseTh NMpuéMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(}OpMAIUU U3 OJHOU 3HAKOBOUM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHNUs, 0000111as
MH(POPMAIIMIO U3 HECKOJIBKMX MCTOYHUKOB (PU3UYECKOTO COACpM aHUs, B TOM
qucIIe yOIMYHO IIPEICTABIIATH pE3yNbTATHI IIPOEKTHOU WIIH
HCCIIEIOBATENIbCKON  JEATENIBHOCTH, NPU OTOM TIPAMOTHO MCIOJIB30BAThH
M3YYCHHBIN MOHATUHHBIN anmnapar Kypca GU3MKH, COMPOBOKIATh BHICTYINICHUE
IIPE3CHTALUEN;

IPU BBIIIOJIHEHUH YYEOHBIX MPOEKTOB M UCCIEAOBAHUN (PU3NUECKUX MTPOLIECCOB
pacnpenenartb O00s3aHHOCTH B TPYIIE B COOTBETCTBHUH C IOCTABICHHBIMU
3a/layaMu, CJIEIUThH 3a BBINIOJHEHUEM ILJIaHA JACHCTBUN U KOPPEKTUPOBATH €rO,
aJIecKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATENbHOCTh TPYIIIHI,
BBICTPaMBaTh KOMMYHHUKATHBHOE B3aWMOJCHCTBUE, NPOSABISASI TOTOBHOCTH
pazpelaTb KOHQIUKTHI.

K xoniy obydeHuss B 9 kJjacce mpeIMeTHBIC pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHHIA:

UCIIOJIb30BaTh MOHATHUSA: CHCTEMA OTCUETA, MAaTepUalIbHAs TOYKA, TPACKTOPUS,
OTHOCUTEJIBHOCTh ~ MEXaHUYECKOro  ABWXeHus, Jaedopmarus (ymnpyras,
IlacTU4YecKas), TPEHUE, LIEHTPOCTPEMUTENbHOE YCKOpPEHHE, HEBECOMOCTbh U
Meperpy3ku, IEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEIO, IEHTP TIKECTH



TBEPAOTO TeNa, paBHOBECHE, MEXaHWYECKHEe KOjeOaHuss M BOJIHBI, 3BYK,
uH(ppa3ByK U yJAbTPa3BYK,  OJJEKTPOMAarHUTHBIE  BOJIHBI,  IIIKaja
AIIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JATbHO30PKOCTb, CHEKTPHI
UCITyCKaHHUsI M TMOTJOIIeHus, anbda, OeTa- U TaMMa-u3JIyuyeHHs, W30TOIIBI,
sJIepHasi SHEPreTHKa;

pa3nuuath sBIEHUS (paBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
IBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHIE, CBOOOIHOE Ta/IeHNe
TEJ, pPAaBHOMEpPHOE [BI)KEHHE 10 OKpPYKHOCTH, B3aUMOJCHCTBUE Tel,
peakTHBHOE JBIDKEHHE, KojeOaTenbHOE JBW)KEHHE  (3aTyXawoume |
BBIHY’KJICHHbIE KOJIeOaHus), pe30HAHC, BOJHOBOE JIBUKEHHE, OTpasKeHHE 3BYyKa,
NPSIMOJIMHEMHOE pacipOCTpaHEHUE, OTPAKEHHUE U MIPEIOMIIEHUE CBETa, MOJTHOE
BHYTpPEHHEE OTPaKEHUE CBETA, Pa3joKeHHe Oe0ro CBETa B CIIEKTP U CIOKEHUE
CIEKTPAIbHBIX IIBETOB, JWCIEPCUSl CBETa, €CTECTBEHHAs PaJUOAKTUBHOCTb,
BO3HHKHOBEHHE JIMHEHUYATOro CHEKTpa W3IY4YeHHs) IO OMNHMCAHUIO UX
XapaKTePHBIX CBOMCTB M HA OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnueckoe sIBICHUE;

pacrno3HaBaTh MPOSBICHHE M3YyUYEHHBIX (PU3MUECKHUX SBICHUN B OKPYKAIOIIEM
mupe (B TOM uyucie (U3NYECKHE SIBICHUS B NPUPOAE: MPUIUBBI U OTJIUBBI,
naBkeHue T1utaHeT COJHEYHON CHUCTEMbI, PEaKTHBHOE JBIDKEHUE IKUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPACEHUE, CEHCMUYECKUE
BOJIHBI, I[yHAMH, 03XO, I[B€Ta TE€J, ONTHYECKHUE SBJICHHUS B MPUPOJIE,
Ouosiornyeckoe IEHCTBHE BUIMMOTO, YIbTPA(pHOIETOBOIO U PEHTTEHOBCKOIO
M3JIy4€HUH, eCTECTBEHHBIH paJMOAKTHBHBIH (OH, KOCMHYECKHE JIyYH,
palMOaKTUBHOE M3IIy4YE€HUE TPUPOAHBIX MUHEPAJIOB, AEUCTBUE PAIHOAKTUBHBIX
U3IyYEeHUN Ha OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO
3aja4y B y4eOHYIO, BBIACIIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PU3MUECKHUX
SIBJICHUU

OINMCHIBATh HW3yYEHHBIE CBOWCTBA TN M (PU3UYECKUE SBJICHUS, HCIIONb3YS
¢busznueckue BENWYMHBI (CPEAHsII W MIHOBEHHass CKOpPOCTh Tela MpHU
HEPAaBHOMEPHOM JBM)XKCHHMH, YCKOpPEHHE, IMepeMelleHue, IMyTh, YIJIoBas
CKOpPOCTb, CHJIa TPEHHMSI, CHJIA YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO
najeHus, BeC Tesla, UMITYJIbC Tella, UMITYJIbC CHIIbI, MeXaHudeckas padboTa u
MOIIHOCTb, TMOTEHLUANbHAs HYHEPrHs Teja, IMOJHATOTO0 HaJ IOBEPXHOCTBHIO
3eMJIM, MOTEHIMAIbHAS YHEPrusl CXKATOM MPYXKUHBI, KHHETUYECKass >HEPTHUd,
MOJIHAS. MEXaHWYECKasi SHEPTHsl, IEPUOJI U YacTOTa KOJeOaHUM, ATMHA BOJIHBL,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIIOMIICHHS
cpedbl), TMpU ONHMCAHUM MPABWIBHO TPAKTOBaTh (PU3UUYECKUN CMBICIH
UCIIONBb3YEMBIX BEJIMYMH, OOO3HAYEHHS W EAUHUIBI (U3NYECKUX BEJIWYHH,
HAXOAUTH ()OPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NUECKYIO BETUUYUHY C IPYTUMU



BEJIMYMHAMHU, CTPOUTHh TIpaUKHd H3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKHX
BEITNYWH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS
3aKOH COXPAHEHHS DSHEpPruu, 3aKOH BCEMUPHOTO TATOTEHHUS, MPUHIUI
CYNEpIO3ULIMA CHUJI, TPUHIMI OTHOcUTeNbHOCTU ['anuies, 3axkoHbsl HbroToHa,
3aKOH COXpaHEHHs] HMMITYJbCa, 3aKOHBI OTPAXEHHS M TPEIOMIICHHS CBETa,
3aKOHBI COXPaHEHUs 3apsAI0BOI0 U MACCOBOIO YHUCEIN IMPH SACPHBIX PEAKIHIX,
Opy 3TOM J1aBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3aMKChIBATH €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3UUECKHUE MPOILIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallull TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh HPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHYECKUX IIar0B C OTIOPOH
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUH, PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEI;

pemaTth pacu€THble 3aJauu (ONMUpAIOIIMECs] Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YSl 3aKOHBI M (POPMYJIBI, CBA3BIBAIOIINE (PU3MUECKHE BETWYUHBI: Ha
OCHOBE aHajHM3a YCJIOBUA 3aJaud 3aliChiBaTh KPAaTKOE YCJIOBUE, BBISBISATH
HEJOCTAIIINE WM W30BITOUYHbIE JaHHBIC, BBIOMPATh 3aKOHBI U (DOPMYIIBI,
HE0OXO0IUMBbIE JIJISl pELIeHUs], IPOBOJIUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD
MOJIy4YE€HHOTO 3HAUYCHUS (PU3HUECKON BEITUYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3MUIECKUX
METOJIOB, HCHOJb3ysd OMNHCAaHUE HWCCIAEAOBAHUS, BBIJACIATh MPOBEPSIEMOE
OpEeAnosjaoKeHue,  OLICHWBATh  NPABWIBHOCTh  MOPSAKAa  IPOBEICHUS
UCCJIeI0BAHUS, JIENaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOJECHUN U
OTIBITOB;

MPOBOAMUTH OMBITHI MO HAOMIOACHUIO (DM3UUYECKUX SBICHUM WM (DPU3MUECKHUX
CBOMCTB TeJ (M3yueHue BToporo 3akoHa HproToHa, 3aK0Ha COXpaHEHUs SHEPTHUH,
3aBUCUMOCTh Mepuoja KoJieOaHUN MPYKUHHOTO MasiTHUKA OT MAacchl Tpy3a U
KECTKOCTU TPYXKUHBI U HE3aBHUCUMOCTh OT aMIUIMTYAbl MalbIX KOJEOaHWIA,
NPSIMOJIMHEHHOE pacipOCTpaHEHUE CBETA, Pa3IokKeHHe OEeIoro CBeTa B CIEKTp,
M3Yy4YE€HHE CBOICTB M300paK€HHUsS B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUs
npeaMera B coOuparouied JuH3e, HaOMI0JCHHE CIUIONIHBIX U JIMHEHYaThIX
CIEKTPOB M3IYUYEHHUS): CAMOCTOSITEIbHO COOMPaTh YCTAHOBKY M3 M30BITOYHOIO
Habopa 000pymOBaHWS, OMUCHIBATH XOJI ONBITA H €r0 pPEe3yJbTaThl,
(GhOopMyIUPOBATH BHIBOIBI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEPHUI0 MPSMBIX HW3MEPEHUM, OIpeaesss
CpeliHee 3HaUeHUE U3MEPAEeMOM BEIMUMHBI ((POKYCHOE pacCTOSTHUE COOMPAIOIIEH
JIMH3BI), 000CHOBBIBATH BEIOOP CI0CO0a M3MEpEHHUS (M3MEPUTETHLHOTO Mprbdopa);



OPOBOAWTH  HWCCJIENOBAaHUE  3aBUCUMOCTEH  (U3NYECKUX  BEIUYHH  C
UCIOJIb30BaHUEM TMPAMBIX H3MEpPEHUl (3aBUCUMOCTh IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIB)KEHUHM 0€3 HAavyalbHOM CKOPOCTH, MEpHoja KojebaHuiu
MaTEMaTUYECKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPayKEHUS
CBETa OT yIJIa MaJeHUs U yria NpejJoMJIEHUS OT yIJa MajeHus): IJIaHUPOBaTh
UCCJIEIOBAaHHE, CAMOCTOATEIBHO  COOMpaTh  YCTaHOBKY, (PUKCHpOBATh
pe3yNbTaThl MOTYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE TAOIUI] U
rpauKoB, JeNaTh BBIBO/BI 10 pE3yJIbTaTaM UCCIIEOBaHMUS;

IPOBOIUTH KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEIUUUH (CPENHAS CKOPOCTh U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE CBOOOJHOIO
nafeHus, JKECTKOCTb NPYXKHUHBI, KOIPPUIUEHT TPEHUS CKOJIBXKEHHUS,
MexaHu4yeckas paboTa M MOIIHOCTh, YacToTa U TMepHoj KojeOaHui
MaTEMaTUYECKOTO U IPYKUHHOI'O MAasTHUKOB, ONTHYECKasl cuja cOOMparolen
JUH3bl, PAAUOAKTUBHBIA  (OH): IUIAHUPOBATh M3MEPEHHs, COOMpATh
HKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY M  BBIMOJHATH  W3MEpPEHUs, Cilenys
MPeIJI0KEHHOW MHCTPYKIIUH, BEIYUCIISTH 3HAUCHUE BEJIMYMHBI  aHATU3UPOBAThH
MOJTy4YEHHBIE PE3YJIbTAThI C YUYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUH;
coOnroaTh MpaBuja TEXHUKM O€30MacCHOCTH Mpu padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3ianyaTh  OCHOBHBIE NPHU3HAKKM  HW3YYECHHBIX  (PU3WYECKUX  MOJEINECH:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPAOE TEJNO, TOYCUHBIN MCTOUYHUK CBETA,
Jy4, TOHKasl JIMH3a, IUIaHEeTapHas MOJENb aTOMa, HyKJIOHHAsi MOJIETb @aTOMHOI'O
Aapa,

XapaKTepU30BaTh MPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUECKHUX
YCTPOMCTB € OMOPON HAa UX OMHCAHUA (B TOM YHUCIE: CIOUAOMETpP, AATYUKU
MOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa, 3XOJIOT, OYKH, MEPHUCKOI,
¢doToannapar, ONTHYECKHUE CBETOBOJABI, CIEKTPOCKON, JO3MMETp, Kamepa
Bunecona), ucnonp3ys 3HaHMS O CBOWCTBax (DU3MUYECKUX SBICHUU U
HeoOXoauMbIe (hPHU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOLIECCOB MpHU
pELIEHNN y4eOHO-IPAKTUYECKHUX 3a]1ad, ONTHYECKHE CXEMBbl ISl OCTPOEHUS
N300pakeHHUH B IIJIOCKOM 3€pKajie U cOOMparoIlen JUH3E;

OPUBOIUTH MPHUMEPHI (HAXOIUTh MH(OPMALIMIO O MPUMEpPax) MPAKTHUECKOTO
MCIOJIb30BaHus (PU3NUECKUX 3HAHUN B MOBCEAHEBHON KU3HU I 00eCTIeueHUs
0e30macHOCTH IpH oOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONHCTBaMU,
COXPAHEHHUS 370pPOBbsi U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKPYIKarolIEn CpeE;



OCYIIECTBIISATH MOUCK MH(popManuu (u3NYECKOoro coaepkanus B MHrtepHere,
CaMOCTOSITENIbHO  (DOpPMYNIHMpYsl  MOHMCKOBBIM  3ampoc, HAXOAWTb MYTH
ONpeAeNeHus] JTOCTOBEPHOCTH  MOJYYEeHHOW HMH(pOpMAIMM Ha  OCHOBE
MUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOYHHUKOB;

UCIOJb30BaTh IPU BBINOJIHEHUN YYEOHBIX 3aJlaHuil HAY4YHO-TIOMYJIIPHYIO
aUTepaTypy (GU3HUECKOro COAepKaHMs, CIIPAaBOYHbIE MaTepUabl, PECYPCHI CETU
WuTepHer, BiaaeTh NpuéMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
MH(POpPMAIIMU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
MH(POPMAIIMU U3 HECKOJIBKUX UICTOYHUKOB (PU3UUYECKOTO COJIEPKaHUs, TyOIMYHO
IIPEACTABIATH PE3YJIbTAThI IPOEKTHOW WJIM UCCIIEA0BATEIBCKON NESTENBbHOCTH,
IIPU OTOM TPAMOTHO MCIIOIB30BaTh M3YYEHHBIM NOHATHWHBIA anmapar
U3y4aeMoro paszenia (GU3MKU U CONPOBOXKIATh BBICTYIUIEHHE NPE3CHTALUEH C
y4€TOM 0COOEHHOCTEN ayJUTOPUHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IIpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paznen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
bubnunoreka LIOK
1.1 () - 2
H3Hia - Hayka o fpupoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 () 2 1
HIBHHACCIUE BETHHAMHAE https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBI METO]1 TO3HAHUS 2 1 bubmorexa OK
' v s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3nen 2. [lepBoHavaibHbIe CBeAeHHS 0 CTPOCHUH BelleCTBA

2.1 CtpoeHue BelecTa 1 bubmorexa [IOK
' P H https://m.edsoo.ru/7f416194
29 JBr>KEHUE U B3aMMOJICICTBUE YaCTHI] ) 1 bu6nuoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPEraTHLIC COCTOANMA BetlecTha https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE Te
3.1 MexaHu4eckoe JBHXEHUE 3 bubmorexa [IOK

https://m.edsoo.ru/71416194




bub6munoreka LIOK
3.2 Hrepuus, macca, nI0THOCTS 4 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
33 Cuna. Bupst cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, ’KUAKOCTEH U ra30B
41 [anenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
) TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 Jlasnenne xuaKoCTH > https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATmoC(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
) B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea S. Pabora u MOIIHOCTB. JHEPrus
bubmunorexa LIOK
> Pabora u mommocts 3 ! https://m.edsoo.ru/7f416194
bubmunorexa LIOK
32 Hpocteie MexaHu3Mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexannueckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie  IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmorexa [TOK
’ P B https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 Teruiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKue M MATHUTHBIC SIBJICHHSA
)1 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
) W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 2 7 hitps-//m.cdsoo.ru/ 74181 ce
Bbu6nmuoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Konrpoabnsie  IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJIeHHUSA
11 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 bu6muoreka [JOK
' OIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue e 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bu6nmuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpanCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckKue K0Je0aHUA U BOJHBI
bu6nmuoreka [JOK
2.1 M 0 7 3
CXAHIHECKUE KOICOAHMA https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
2.2 MexaHu4ecKue BO .3 8 1 3
RXAHHIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
) 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUS




bubmuorexa [JOK

4.1 3aKOHBI pacpOCTPAHECHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JInH3BI 1 onTHYECKHE TPHUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 PasnoxxeHue 6emoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f4 1a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
2 1
> CTpoeHe aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
. A 1
53 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IA0IM I MOYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 ) bubnumoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBO 4acoB DJIeKTPOHHBbIE
uudgposbie
Nen/m  Tema ypoka Koutpoabsnble IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®dusuka — Hayka o npupoje. Asnenus npupoasl. Guznueckue |
SIBIICHUS
) MexaHnueckue, TeIIoBbIe, SJIEKTPUUYECKHE, MarHUTHEIE, 1
CBETOBbIE, 3BYKOBBIE SIBJICHUS
3 @u3nyecKue BEIMYUHBI U UX U3MEPEHUE 1
4 VYpoxk-uccienopanue "M3mepenue TemnepaTypsl MpH MOMOIIHN | |
YKUJIKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPHI"
Kak ¢usnka u agpyrue eCTeCTBEHHbIE HAYKH U3YYarOT MPUPOTY. bubnuotexa [JOK
5 EcrectBeHHOHay4YHBIN MeTOT TO3HaHUsI. OniMcaHue 1 https://m.edsoo.ru/ff0
(U3HYECKUX SBICHUN C TIOMOIIBIO MOJICIICH 9f72a
VYpok-uccnenosanue "[IpoBepka runoressl: JalbHOCTh MOJETA
6 [IapuKa, MymeHHOr0 TOPU30HTAILHO, TeM OO0JIbIIe, YeM 1 1
OoublIe BICOTA ITycKa"
but6mmoreka [IOK
Crpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE JUCKPETHOE
7 CTPOCHIE BOLIECTEA 1 https://m.edsoo.ru/ff0
TpOEHUE B TB
P t 9fe0a
bu6mmoreka [IOK
8 JIBM>KEHUE YacCTHULl BELIECTBA 1 https://m.edsoo.ru/ff0
a0l3e
9 VYpok-uccnenoBanue «OnbITH 10 HAOIIOJECHUIO TETIJIOBOTO 1 1
paciipeHus ra30B»




10

ArperaTHble COCTOSIHHS BEILIECTBA

B3anMocBs3b MeX1y CBOMCTBAMU BEIIECTB B PA3HBIX bubmuoreka [IOK
11 arperaTHbIX COCTOSIHUAX U UX AaTOMHOMOJIEKYIISPHBIM https://m.edsoo.ru/ff0
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI a0378
Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE bubmorexa [IOK
12 ' P https://m.edsoo.ru/ff0
BIKEHUE
it a05c6
bubmunoreka LIOK
13 Ckopoctb. Ennnuiel ckopoctu https://m.edsoo.ru/ff0
a079c
bubmunoreka LIOK
14 Pacuer nmyTu 1 BpeMeHM ABUKEHUS https://m.edsoo.ru/ff0
a0ae4
. bubmunoreka LIOK
WNuepuus. 3akoH uHepiuu. BzanmoieiicTBre Tell Kak MprUYrHa
15 https://m.edsoo.ru/ff0
M3MEHEHHUS CKOPOCTH JIBUXKEHUS Tell
al0cl0
but6mmoreka [IOK
[TnotHOCTH BemiecTBa. PacueT Macchl 1 00beMa Tena Mo ero
16 https://m.edsoo.ru/ff0
MJIOTHOCTHU
a0Ofee
17 Jlaboparopnas pabota «OnpeaeneHue mIOTHOCTH TBEPIOTO
Tenay
bubmunoreka LIOK
18 Pemrenne 3agad mo teMme "InoTHOCTE BeliecTna" https://m.edsoo.ru/ff0
al23c
19 Cuia Kak XapakTepucTHKa B3aumoaeicTBus tei. Cuiia
ynpyroctu. 3akoH ['yka
20 JlabopartopHnast pabota «3yueHne 3aBUCUMOCTH PACTSIKCHUS
(medopmanium) MPy>KUHBI OT MPUITOKECHHOU CHITBI
21 SBnenue tarorenus. Cuia TSHKECTH




CBs3b MEXKy CUJION TSXKECTH M Maccol Tena. Bec Tena.

bubmunoreka LIOK

22 " " https://m.edsoo.ru/ff0
Pemenue 3anau no reme "Cuiia TsxecTu
al778
bubmunoreka LIOK
Cuna TsKecTU Ha Ipyrux miaHetax. dusznueckue
23 A ADAKTEDHCTHKH HIAHET https://m.edsoo.ru/ff0
PAxTep a1502
but6mmoreka [IOK
24 Nsmepenune cun. JJlunamomerp https://m.edsoo.ru/ff0
al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecomocTh https://m.edsoo.ru/ff0
al778
. . bubmuoreka [{OK
CrnosxeHue IByX CUJI, HallpaBJICHHBIX MO OAHOMN MPSAMON.
26 PasHOTelC a5 https://m.edsoo.ru/ff0
BHOJICHCTB S CHIT
Ji YIOII ala70
27 Pemenue 3anau no teme "PaBHoxelicTByromas cui'
but6mmoreka [IOK
TpeHue CKOIbXKEHUS U TPEHUE NTOKOsl. TpeHue B mpupoae u
28 https://m.edsoo.ru/ff0
TEXHUKE
alb9c
Jlaboparopnas pabota «3y4ueHre 3aBUCUMOCTH CHUJTbI TPCHHUS Bu6nuoreka LIOK
29 CKOJIbJKEHUS OT CUJIbI TaBJICHUA U XapaKTepa https://m.edsoo.ru/ff0
COIIPHUKACAIOLINXCS TOBEPXHOCTEN» alcc8
30 Pemrenue 3a1au Ha onpeeneHue paBHOICHCTBYIOIIEH CUITbI
but6mmoreka [IOK
Pemenwue 3anay mo Temam: «Bec Tenay, «I'padudeckoe
31 . https://m.edso0.ru/ff0
n3o0paxenue cumy, «Cuibly, «PaBHOIEHCTBYIOMIAS CHID) a1de0
KonTponbHas padota no temam: «MeXaHUYECKOE IBUKEHHUEY,
32 «Macca, mmoTHOCTBY, «Bec Temay, «I'paduyeckoe

n3zo0paxeHue cuimy, «CHIb»




bubmunoreka LIOK

33 Jasnenne. CiocoObl yMEHBIICHUS U YBETUUCHHUSI TABJICHUS https://m.edso0.ru/ff0
a20a6
.. bubmunoreka LIOK
JlaBiieHue ra3za. 3aBUCUMOCTH JaBJICHUS ra3a oT 00béMa,
34 A https://m.edsoo.ru/ff0
patyp 22376
. but6mmoreka [IOK
[lepenaua naBneHus TBEPALIMU TEJIAMHU, KUIKOCTIMU U
35 https://m.edsoo.ru/ff0
razamiu. 3akoH [lackains
a25b0
. bu6mmoreka [IOK
JlaBneHue B ®UIKOCTHU U T'a3e, BBI3BAHHOE JACHCTBUEM CHUJIBI
36 https://m.edsoo.ru/ff0
TSDKECTHU a2718
bubmunoreka LIOK
Pemenne 3agau mo Teme «JlaBieHne B )KUAKOCTH U Taze. 3aKOH
37 Mackarsm https://m.edsoo.ru/ff0
ackKaJs a2826
bubmunoreka LIOK
38 Coobmarommuecst cocyabl https://m.edsoo.ru/ff0
a2970
but6mmoreka [IOK
39 I'mapaBnuueckuit mpecc https://m.edsoo.ru/ff0
a3136
40 ManomeTtpsl. [TopirHeBOM )KUAKOCTHBINA HACOC
Atmocdepa 3emin. [IpudnHbI cynecTBOBaHUS BO3TyLTHON bubnuorexa [IOK
41 00050uku 3emitn. 3aBUCUMOCTh aTMOC(EpPHOTO JaBICHUS OT https://m.edsoo.ru/ff0
BBICOTHI HaJl YPOBHEM MOPs a2b5a
bubmunoreka LIOK
42 Bec Bo3ayxa. ATmMocdepHoe 1aBieHne https://m.edsoo.ru/ff0

a2b5a




bubmunoreka LIOK

43 W3mepenue armochepnoro nasienus. Onsit Toppuderm https://m.edsoo.ru/ff0
a2da8
bubmunoreka LIOK
3aBUCUMOCTh aTMOC(HEPHOTO TaBJICHUS OT BBICOTHI HaJl

44 OBHEM MODS https://m.edsoo.ru/ff0
P P a2fc4
Bbapomerp-anepoua. ATMocdepHoe JaBieHHE Ha Pa3THUHBIX bubmorexa OK

45 ' https://m.edsoo.ru/ff0
BBICOTaX

a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe gaBieHue"
. bubmuoreka [{OK
JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
47 ADXIMEIOBA CHIA https://m.edsoo.ru/ff0
pXHUMEL 23276
. but6mmoreka [IOK
JlabopartopHnast pabota «OrnpezeieHne BhITaTKUBAIONIEH CUITBI,

48 . . https://m.edsoo.ru/ff0
JecTBYyIOIIEH Ha TE0, TOTPYKEHHOE B KUJIKOCTh 33
Jlabopartopnast pabota o teme «lccienoBanue 3aBUCUMOCTH bubmmoreka [JOK

49 Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B )KUIAKOCTh YaCTH https://m.edsoo.ru/ff0
TEIa» a3514

but6mmoreka [IOK
50 [InaBanue ten https://m.edsoo.ru/ff0
a3a9%6
JlaGopatopHnas pabora "KoHcTpyupoBaHue apeoMeTpa Win

51 KOHCTPYMPOBAHHUE JIOJKU U ONPEIEICHUE €€
rpy30n0abEMHOCTH"

Pemenue 3anau no remam: «IlnaBanue cynos. bubnuoteka [JOK

52 BosnyxoruiaBanuey, «/laBneHne TBEpABIX TEI, KUIKOCTEN U https://m.edsoo.ru/ff0

ra3oB»

a3654




bubmunoreka LIOK

53 Mexanunueckast pabora https://m.edsoo.ru/ff0
a3f82
bubmunoreka LIOK
54 MontHocTth. EquHUIEI MOIITHOCTH https://m.edsoo.ru/ff0
a3f82
55 VYpoxk-uccienoBanue "Pacuétr MOIIHOCTH, pa3BUBAEMOM MPHU |
noabEMe 1o jgecTHuie"
56 [IpocTeie Mexanu3mbl. Poruar. PaBHOBecHE cHil Ha pblyare
57 KonTponbHas pabota no Teme «JlaBieHnue TBEpIbIX TeEIl,
JKUAKOCTEH U Ta30By» / Beepoccuiickas mpoBepoyHas pabora
PeseprubIil ypok. PaGota ¢ Tekcramu o Teme «JlaBnenue bubmmoreka [JOK
58 TBEPIBIX TEJ, )KUJIKOCTEH U Ta30By» / Beepoccuiickas https://m.edsoo.ru/ff0
poBepoyHas pabora adffe
but6mmoreka [IOK
Peruaru B TexHuke, 06Ty U nipuposie. Jlabopatopnas padora
59 g 0.5 https://m.edsoo.ru/ff0
«HccnenoBanue yCIOBHI paBHOBECHS phIuaray 24786
bubmunoreka LIOK
60 Pemenue 3agau no reme «Y ClIOBUSI pABHOBECHSI pblUara https://m.edsoo.ru/ff0
a48a6
KoadduunenT nosieznoro neiicTBust MexaHu3Ma.
61 JlaGopatopnas padora «M3mepenue KI1J] HaknoHHO# 0.5
MJIOCKOCTH
bu6mmoreka [IOK
62 Pemenue 3amad o reme "Pabora, moutHocTs, KIT/T" https://m.edsoo.ru/ff0
a4c48
but6mmoreka [IOK
Mexannueckas yHeprusi. Kunetnueckas u moTeHIIMATbHAS
63 https://m.edsoo.ru/ff0

SHEprus

a4252




bubmunoreka LIOK

64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn 1 https://m.edso0.ru/ff0
a4360
YPOK-3KCIIEpUMEHT 1O TeMe "DKCIepUMEHTAIbHOE
65 ONPEACIICHNE U3MEHEHUSI KHHETUYECKON U TOTEHIMAIBHOMN 1 1
SHEPTUHU MPU CKATHIBAHUH TeJIa IO HAKJIOHHOMW MJIOCKOCTH"
66 Kontponbras padota mo teme «Pabota 1 MOIIHOCTb. 1
OHeprus»
PesepHblil ypok. Paborta ¢ Tekctamu 1o Teme "MexaHHYecKoe bubmorexa [IOK
67 P .\ YPOI. 1 https://m.edsoo.ru/ff0
JIBUKCHHE
adeeb
68 PezepBHblil ypok. Pabora ¢ Tekctamu o teme "Pabora. |
MomnocTtb. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
New/m - Tema ypoka Konrpoabnsie IlpakTnyeckue tupposhie
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
| OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-KMHETUYECKOM 1 bu6nuoreka [JOK
TEOPHUU U UX OIBITHBIE TOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJIEKYT 1
3 Mogenu TBEPIOTO, )KUIKOTO B Ta3000pa3HOTO | bubnuoteka [JOK
COCTOSIHHUM BELIECTBa https://m.edsoo.ru/ff0a540e
OO0BsicHeHHE CBOMCTB TBEPOTO, JKUIKOTO 1
4 ra3000pa3HOr0 COCTOSTHUMN BEIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKON TEOPUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanwuisipHOCTh. [loBepxHOCTHOE | bubmmoreka [JOK
HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacliupeHue U coxaTue 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO |
TEIJIOBOTO JABMKEHUS YaCTHI]
9 Buytpennsist sHeprust. CriocoObl U3MEHEHUS | bu6nuorexa [IOK
BHYTPECHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Brag! Tentonepeasin ! https://m.edsoo.ru/ff0a6412




11

Ypok-koHpepenmus "[IpakTudeckoe UCIOIb30BaHUE
TEIUIOBBIX CBOMCTB BEIIECTB U MaTepUAJIOB B LEISIX
sHeprocoepekeHus"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a65c0

12 KonuuectBo Tenmnorel. Y aeabHas TEMI0EMKOCTD buGnnorexa [IOK
' https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TerioBoro 6ananca. TermmooOMeH u bubmmoreka [JOK
TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota "HccnenoBanue siBICHUS
14 TEII0O00MEHA [IPU CMEMUBAHUU XOJIOJHON U TOpsTUei bubmmorexa IOK
| p p https://m.edsoo.ru/ff0a6a98
BOJIBI
15 Pacuer konu4yecTBa TEMIOTHI, HEOOXOIUMOTO IS
HarpeBaHMs TeJa U BBIJEISEMOTO UM TP OXJIKICHUN
16 JlaboparopHas pabota "OnpeneneHue yaenbHON bubmmoreka [JOK
TEIJIOEMKOCTH BenlecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIUIuBa. Y IeabHas TEIUIOTa CTOPaHusS buGnnorexa LIOK
p ) P https://m.edsoo.ru/ff0a7b5a
13 [InaBnenue u oTBEpAEBAHUE KPUCTAIUINYECKUX TEI. bu6nuorexa [IOK
VY enpHas TEII0TAa IUIABICHUSI https://m.edsoo.ru/ff0a71d2
19 JlaGopaTtopHnas pabota "OnpezaeneHne yaelabHOU bu6nuoreka [IOK
TEIUIOTHI IIIaBJIeHus abaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka [IOK
20 ITapooOpaszoBanue u KouaeHcamus. Mcmapenne
POOLP a H p https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas TermioTa mapooOpa3oBaHus U
21 KOHJIEHCAIIMH. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT bubmmorexa LOK
’ patyp https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO JTaBJICHHS
2 Brnaxnocts Bo3ayxa. Jlaboparopuas pabora bubmmoreka [JOK
"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3aga4d Ha onpeiesieHUuE BIAXKHOCTH BO3/AyXa




[TpunHnmnBl paboTHI TEMIOBLIX ABHUrateneif. [laposas

24
TypOuHa. /IBurarenab BHyTPEHHETO CrOpaHus
25 KII/l remioBoro asuratens. TenaoBbie IBUTaTEIN U bu6nuoreka [IOK
3al[MTa OKPYXKAIOIIECH Cpeab https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U NPEBPAILCHUS SHEPTUU B
TEIJIOBBIX ITPOLIECcCcax
[ToaroTroBka K KOHTPOIBHOU PabOTE MO TEME
27 "TenoBsle ABIeHNS. MI3MeHEeHNE arperaTHbIx bubmmorexa LIOK
. . P https://m.edsoo.ru/ff0a83{2
COCTOSIHMI BeIlecTBa
73 KonTtponpHas padota no teme "TerioBbie siBIEHUS. bubnuorexa LIOK
M3meneHue arperaTHbIX COCTOSIHUM BelecTBa https://m.edsoo.ru/ff0a86ae
29 DnekTpusanusd Tei. [[Ba poaa 3IeKTpUUECcKuX 3apsioB
30 VYpok-uccienoBanue "OnekTpusanus TeJI UHAYKIUENH U
IIPU COIPUKOCHOBEHUU"
31 BsaumoaelicTBue 3apsHKeHHBIX Tell. 3akoH KymnoHa buGnnorexa [IOK
P ' Y https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpsbkeHHOCTh
32 JIEKTPUUECKOT0 NOJIs. IIpuHIUI cynepno3unuun bubmmorexa [OK
P . P e https://m.edsoo.ru/ff0a8a0a
3JIEKTPUUYECKUX TOJIEeH
13 Hocurenu snekTpuyeckux 3apsai0B. DIeMEHTapHbIN
3apsia. CTpoeHue aTroma
14 [IpoBOTHUKY M AUDJIEKTPUKHU. 3aKOH COXPAHEHUS bubmmoreka [JOK
3IIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
JIIEKTPUUECKUX 3apPsII0B https://m.edsoo.ru/ff0a90cc
16 DJIEKTPUUYECKUI TOK, YCIOBHUS €r0 CYIIECTBOBAHUS. bu6muoreka [IOK

Hcrounuku QJICKTPHUYCCKOI'0 TOKA

https://m.edsoo.ru/ff0a95a4




bubmunoreka LIOK

37 €HCTBHUSI DJIEKTPUYECKOIO TOKA
A p https://m.edsoo.ru/ff0a96b2
13 VYpok-uccnenoanue "JledcTBUE AIEKTPUUECKOTO MO 1
Ha MPOBOJHUKHU U JTUAJIEKTPUKU"
39 DIIEKTPUYECKUH TOK B MeTaJIIaxX, KUIKOCTIX U ra3ax buGnnorexa [IOK
P ’ https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIEC YacTH
A1 Cwuita Toka. JlabopatopHas pabora "M3mepenue u 0.5 bu6nuoreka [JOK
peryiaupoBaHue CUIbl ToKa" ' https://m.edsoo.ru/ff0a8bd6
DIIeKTpUYecKoe HanpsikeHue. BonbT™merp.
42 JlaboparopHas paboTta "M3MepeHue u peryaupoBaHue 0.5 bubmmorexa LIOK
patop . p p perymHp ' https://m.edsoo.ru/ff0a%¢14
HaANPSDKEHUS
43 3aBUCHUMOCTD CUJIbI TOKA OT HampsbKeHus. 3akoH Oma bubmmoreka [JOK
JUIA y4acTKa LEemnu https://m.edsoo.ru/ff0aad44a
JlaGopaTopHas paboTta "3aBUCHMOCTH JIEKTPUIECKOTO
44 COIIPOTHUBIICHUS IPOBOJHUKA OT €0 JIMHBI, INIOIIAIN 1 bubmmorexa [OK
p P . ’ https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOT0 CEUCHUS U MaTepualia
45 ConpoTuBieHUE IPOBOJHUKA. Y IETBHOE bu6nuoreka [IOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHnas pabota "VccienoBanue 3aBUCIMOCTH
46 CHJIBbI TOKA, UYILLIErO YEPE3 PE3UCTOP, OT 1 bubmmoreka [JOK
COTPOTHUBIICHUA PE3UCTOPA U HANPSKEHUA Ha https://m.edsoo.ru/ff0aa04e
pesucrope”
47 [TocnenoBarenbHOE U ApAUIETLHOE COCTUHEHUS
MIPOBOIHHUKOB
JlaGopaTtopHas pabota "I[IpoBepka nmpaBua CI0KEHHS
. bu6mmoreka [IOK
48 HaIpsHKEHUH TIPU MTOCIEN0BATEIBHOM COCIMHEHUN 1

JIBYX pE3UCTOpPOB"

https://m.edsoo.ru/ff0aaas58




49 JlaboparopHas pabota "IIpoBepka nmpaBuiia AJsi CHUIIBI bubmmoreka [JOK
TOKa P NapajuieIbHOM COCIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Peuienue 3agau Ha mpuMeHeHue 3akoHa Oma 1Jis bu6nuoreka [IOK
Ppa3IUYHOIO COEAUHEHUS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH ANEKTPUIECKOTO TOKA. 3aKOH bubmunoreka LIOK
Hxoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaboparopHuas pabota "Onpenenenue paboTs U bubmmoreka [JOK
MOITHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKHE [[ENHU U MOTPEOUTENN IEKTPUIECKON bu6nuoreka [IOK
53
sHepruu B ObITy. KopoTKoe 3amMbIKaHHe https://m.edsoo.ru/ff0ab660
54 ITocTosTHHBIC MarHMTHI, KX B3aNMOJICHCTBHE
55 Vpok-uccnenosanue "M3yuenue noyeit mocTOSHHBIX bu6nuoreka [IOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MaruautHoe nosie. OnbIT IpcTena. MarHuTHoe noJjie bu6nuoreka [JOK
3eMiId U €ro 3HaueHue I KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
[ToaroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe
57 "DnexTpudUecKue 3apaabl. 3apsLKEHHEIE Tela U UX buGnnorexa [IOK
p . AL 3ap N . .\ https://m.edsoo.ru/ff0abd2¢c
B3auMOAEeUCTBUSA. [IOCTOSIHHBIN 2TEKTPUYECKHUNA TOK
KonTtponbHas pabota o teme "DneKTpuyecKue
58 3apsiibl. 3apsKEHHBIE Tella U UX B3aUMOJICHCTBHUSL. bubmmoreka [JOK
[TocTostHHBIN nekTpudecKkuii TOK" / Beepoccuiickas https://m.edsoo.ru/ff0abea8
nmpoBepovHas paboTa
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
" N N " . bubmuoreka [IOK
59 [MocrostaubIi anekTpuueckuii Tok" / Beepoccuiickas
https://m.edsoo.ru/ff0acdc6
npoBepoyHas pabora
60 MarauTHOE 1oJIe JIEKTPUIECKOro ToOka MarHuTHoe bu6nuoreka [JOK

IMOJIC KaTYIIKHU ¢ TOKOM

https://m.edsoo.ru/ff0ac1d2




IIpuMeHeHue 2IIEKTPOMarHuTOB B TEXHHUKE.
61 JlaGopaTtopHnas pabora "M3yueHnue aeicTBUs
MAarHUuTHOTO TOJISl HAa TPOBOAHUK C TOKOM"

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0ac74a

DneKTpoABUTaTeIb OCTOSIHHOIO TOKa. Vcnonp3oBanne
62 3JIEKTPOABUIATEIEH B TEXHUYECKUX YCTPOUCTBAX U HA
Tpancnopte. JlaboparopHas pabora "KonctpyupoBanue

1 U3y4deHue paboThl AJIEKTpOABUTATENA"

bubmunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

Oneitel @apanes. 3aKOH 31EKTPOMArHUTHOM

63
uHaykuuu. [pasumno Jlenna

Onektporereparop. CrocoOsl MOTydeHUs
64 3JIEKTPUYECKOW SHEPTUU. DIIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUHU

65 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TeMe
"DNeKTpUYECKNEe U MAarHUTHHIE SIBJICHUSA"

KonTtponbHas pabota no Teme "DneKkTpuyeckue u
MarHuTHBIC SIBJICHUS"

66

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

Peseprubiit ypok. PaboTta ¢ TekcTamu 1o Teme

67 n n
TenoBbie SIBIIEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

68
"MarguTtHble aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
New/m  Tema ypoka Konrpoasnsie  IlpakTnyeckue tupponsre
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 Mexanuyeckoe IBHxeHne. MartepualibHas TOUKa 1
) Cucrema orcueta. OTHOCUTEIIHLHOCTh MEXaHHYECKOTO ] Bbu6nmuoreka [JOK
JBHKCHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKEHUE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuHeiiHoe apmxeHue. Cpennss u 1
MTHOBEHHAsi CKOPOCTh
5 [IpsamosnuHETHOE PaBHOYCKOPEHHOE JIBUKEHUE. 1 bubnnorexka [HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CxopocThb MPSIMOJIMHEHHOTO pABHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopocTr
JlaGopatopHas pabota "OnpezneneHue yCKOpeHus Tea
7 IIPY PAaBHOYCKOPEHHOM JIBHKCHUU I10 HAKIIOHHON 1 1 bubnmorexa LHOK
TToCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoOopaHoe mmagenune teia. OnsiTe! [ anuies 1
9 PaBHOMepHOE nBMMX)EHUE IO OKpyxkHOCTH. [lepuoa u 1 bubmmoreka [JOK
yacToTa oOpameHus. JIlunelHas u yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE 1
. bubanorexa [HOK
11 ITepBbiii 3ak0oH HptoTOHA. BEKTOp CHITBI 1 hits://m.c dsocI)_.[ru Dac612
. . bubanorexa [HOK
12 Bropoii 3akon HetoToHa. PaBHOEMCTBYIOIIAS CUjla 1 hitps://m.c dsogm Ef0acT2a




Bbu6nuoreka [JOK

13 Tperuii 3akon Hertotona. Cynepno3uiius cui hitps://m.cdsoo.ru/ff0acI82
14 Pemenue 3aga4 Ha npuMeHeHue 3akoHoB HeroToHa bubmorexa LOK
https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyrocri. 3akon I'yka }]?::sj:j/ljr?eegsigrou/lﬁfoaecaz
16 Pemenue 3agau no reme «Cuiia ynpyroctu
17 JlaGopartopHas pabota «OnpeeneHne 5KeCTKOCTH bubmmoreka [IOK
PYKAHBD» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cha TpeHHs https://m.edsocl)l.ru/fanﬂ.?)S
19 Pemenue 3agau no teme «Cuiia TpeHHUS» buGnnorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenre KodphuiueHTa bubmmoreka [JOK
TPEHUsl CKOJIbXKEeHus" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HeroToHa. Crita bubmuorexa [JOK
ynpyroctu. Cuina tpenus" https://m.edsoo.ru/ff0afb8e
” Cuita TSKeCTH Y 3aKOH BCEMUPHOTO TSATOTEHUS. bubmmoreka [JOK
YckopeHre cBOOOTHOTO TaIeHHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHHE TET BOKPYT
23 rpaBuTaninoHHOrO 1IeHTpa (ColHeYHas cucTeMa).
lamaktukn"
24 Pemenue 3agau mo teme "Cusia TSHKECTH M 3aKOH bubmuorexa [JOK
BCEMUPHOI'O TAroTeHus" https://m.edsoo.ru/ff0af5f8
)5 ITepBas kocmuyeckasi ckopoctb. HeBecoMocTh 1 bubanorexa HOK

neperpy3Ku

https://m.edsoo.ru/ff0af33¢c




PaBHOBecue marepuanbHOIl Touku. AOGCOTIOTHO TBEPAOE

26 Teno. PaBHOBecHe TBEPAOTO TENA C 3aKPEIIIEHHON OChIO bubmmorexa [JOK
https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecue marepuanbHOI Touku. AOCOTIOTHO TBEPAOE
27 Teno. PaBHoBecHe TBEPAOTO TeNa € 3aKPEINIEHHON OChIO
BpauieHus. MomeHT cuiibl. LieHTp Tskectu
73 Pemenue 3agau no reme "MomeHT cuiibl. L{eHTp bubmuorexa [JOK
TsDKeCTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bubmmoreka [JOK
"MexaHndeckoe aBrkeHue. Bzanmopaeiictsue Ten" https://m.edsoo.ru/ff0b0408
30 KonTtponsHas padora no teme "Mexanndeckoe bu6mmoreka [IOK
nBmkenue. Bzaumonetictsue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbce Tena. UMynbe cuiibl. 3aKOH COXpaHEHUS bubnnorexa [HOK
UMITYJIbCA. YIIPYTrO€ U HEYNPYroe B3auMOACUCTBIE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3agau no teme "3akoH COXpaHEHUs UMITyJibca" bubmorexa HOK
https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koH(pepennus "PeakTuBHOE ABUKEHUE B IPUPOJIE
Y TeXHHKE"
Bbubnmuoreka [JOK
34 Mexannueckasi paboTa U MOIITHOCTh hitps://m.cdsoo.ru/fl0b0as4
35 PaboTa cuibl TSKECTH, CHITBI YIIPYTOCTH W CHUJTBI TPEHUS bubmorexa HOK
https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota «Onpeaenenne padoThl CHUITBI
36 TPEHHS TP PABHOMEPHOM JIBUKEHUHM TeJa MO
TOPU30HTAILHOM MTOBEPXHOCTH»
37 CBs13b sHeprun U padboThl. [loTeHnnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU bubnuoreka [IOK

SHEPruu

https://m.edsoo.ru/ff0b0c32




39

3aKkoH COXpPAaHCHUS SHCPIrUU B MCXAHUKEC

JlaGopaTtopHnas pabora «/3yueHue 3aKkoHa COXpaHCHUS

bu6mmoreka [IOK

40 DHEPIUH» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMIKEHNE U €r0 XapaKTEPUCTHKU bubmorexa HOK
https://m.edsoo.ru/ff0b1858
4 3aryxatomue kojaebaHus. BeiHyk1eHHbIe KOeOaHus. bubanorexa [HOK
Pe3onanc https://m.edsoo.ru/ff0b20£0
43 MaremaTuueckuii U Ipy>KMHHbBIN MasiTHUKU
44 VYpok-uccnenoBanne «3aBUCUMOCTD MTEPUO/Ia KoJieOaHUH bubnnorexa [HOK
OT KECTKOCTH IIPY>KUHBI U MACChI Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparieHne SHEPTrUU IPU MEXaHUUECKUX KOJICOaHUIX
46 JlaGopatopHas pabota «OnpeaeneHne 4acToThl U bubnuoreka [IOK
nepuoaa KoaebaHuil mpyKMHHOTO MasTHUKA» https://m.edsoo.ru/ff0blaec
JlaGopaTtopHnas pabota «[IpoBepka HE3aBUCUMOCTH
47 nepuoia KojaebaHuil Tpy3a, MOABEIICHHOTO K HUTH, OT bubmorexa HOK
https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»
43 Mexannueckne BOJIHBL. CBOMCTBA MEXaHUYECKHX BOJIH. bubmmoreka [IOK
[IponosibHBIE ¥ TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpok-koHpepenuus "MexaHuueckrue BOJIHBI B TBEPIOM
tene. CelicMU4YecKue BOJIHBI"
50 3Byk. PactipocTpaHeHue u OTpakeHHUE 3ByKa
51 Ypok-uccnenoBanue "HaboneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"
59 I'pomKoOCTB 3ByKa M BBICOTA TOHA. AKYCTHUECKHI
pe30HaHC
53 VYpok-koHpepennus "YnpTpa3Byk u HHGPa3ByK B bubmmoreka [JOK

MPUPOJE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca




[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI

Bbu6nuoreka [JOK

54
coxpaHeHus. MexaHndeckue Kojie0aHus U BOJTHBI" https://m.edsoo.ru/ff0b2510
55 KonTtponbHas pabota no Teme "3aKOHbI COXpaHEHUSI.
Mexannueckue KoneOaHus: U BOJTHBI"
56 OnexTpoMa oe 1noJie. DIeKTpoma € BO bubmmorexa LHOK
JEKTPOMArHUTHOE MOJe. DIEKTPOMArHUTHBIC BOTHBI
P p https://m.edsoo.ru/ff0b2abe
57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
Ypok-koHpepentus "Llkana 31eKTPOMarHUTHBIX BOJH.
N Bbu6nmuoreka [JOK
58 Hcrnionb30BaHKe 3JEKTPOMArHUTHBIX BOJIH JIJIS1 COTOBOM
| https://m.edsoo.ru/ff0b2fe6
CBSI3U
VYpok-uccnenosanue "M3yueHue cBONCTB
bu6nmuoreka [JOK
59 AMIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO
" https://m.edsoo.ru/ff0b2c6c
TenedoHa
60 Pemenue 3a1ay Ha onpeeieHne YacTOThl U ITTMHBI
3JIEKTPOMArHUTHOU BOJIHBI
61 DneKTpoMarHuTHas npupoza ceeta. CKOpocTh CBETA. bubmmoreka [JOK
BonHoBEIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
6 Ucrounuku cBeta. [IpsMonnHeiiHoe paclipocTpaHeHHE bubmmoreka [JOK
ceera. 3atmenust Conuua u JIyHbl https://m.edsoo.ru/ff0b3658
63 3aKkoH OTpa)xeHHs cBeTa. 3epkayia. Pemenue 3agaq Ha bubnnorexa [HOK
[IPUMEHEHUE 3aKOHA OTPAXEHHS CBETA https://m.edsoo.ru/ff0b38c4
bu6mmoreka [IOK
64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS CBETA
https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEe oTpakeHue cBeta. Mcnonb3oBanue
bu6mmoreka [IOK
65 MOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX

CBETOBONAX

https://m.edsoo.ru/ff0b3c5¢c




JlaboparopHnas pabota "HccienoBanue 3aBUCIMOCTH

66 yIJIa MPEJIOMJICHHS] CBETOBOTO Jy4da OT yTJia MaJIeHUsl Ha
rpanuie "Bo3gyx-crekiao""
Ypok-koH(pepennus "Vcnonb30BaHre TOTHOTO
67 BHYTPEHHETO OTPAXKEHUS: CBETOBO/IbI,
ONTUKOBOJIOKOHHAS CBS3B"
bu6mmoreka [IOK
68 JIunzel. OnTrUyeckas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3{2¢
bu6nmuoreka [JOK
69 [TocTpoenne n300pakeHUH B TMH3AX
P P https://m.edsoo.ru/ff0b444a

70 JlaboparopHnas pabota "Onpenenenue GOKyCHOTO bubmmoreka [JOK
paccTOsIHUA U ONITHYECKOM CHIIBI cOOMparomeit TMH3bI" https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK

71 Ypok-koH(pepenmus "OnTudeckue TMH30BbIe MPUOOPH"

P depern pHOOp https://m.edsoo.ru/ff0c0a7e
bubmmoreka [JOK

72 I'ma3 xak ontuueckas cucrema. 3peHue i

https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepennus "ledextst 3penus. Kak coxpaHuTth
3penue"

74 Paznoxenue 6enoro csera B ciektp. OnbiTel HeloTOHA. bubmmoreka LIOK
ClokeHue CeKTpaibHbIX IIBETOB. [[ucnepcus cBeta https://m.edsoo.ru/ff0c0f4c
JlaGopaTtopHnast pa6ota "OIBITHI 11O Pa3I0KEHUIO OETI0TO Eub 10K

nonrorTeka

75 CBETa B CIIEKTP U BOCIPHUATHIO IIBETA IPEIMETOB MIPHU UX

| https://m.edsoo.ru/ff0cOe2a
HaOJIOJICHUH Yepe3 [BETOBBIC (PYIIHTPHI

76 VYpok-npaktukym "BoiHOBBIE CBOWCTBA CBETA!

nucriepcus, uHTepdeperuns u nuppaxkaus”
bubanorexa HOK
77 OmneiTel Peszepdopaa u rmuranerapHast MOAeb aTOMa 1

https://m.edsoo.ru/ff0c12a8




Bbu6nuoreka [JOK

8 PazHOAKTHBHOCTS H €€ BHAL https://m.edsoo.ru/ff0c1672
79 [Tocrynatel bopa. Moaens atoma bopa
20 I/ICHyEKaHI/Ie U TIOTJIOLIEHHE CBETa aTOMOM. KBaHTBHI. bubnuoreka [IOK
JInnelyaTeie CIIEKTPBI https://m.edsoo.ru/ff0c144c
81 VYpoxk-npaktukym "HaGmronenue crekTpoB ucmnyckanus" E:f:?;ri?:gsigg/lﬁmclﬁ 0
82 Crpoenue atomHoro sapa. HyknonHas Mozenb bubmmorexa LHOK
https://m.edsoo.ru/ff0c18ac
83 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU bubmmorexa HOK
https://m.edsoo.ru/ff0c1d7a
84 PaanoaktuBHBIE TpeBpalieHus. M30Tomnbl ngg;;t;;ggﬁmc 1ald
25 Pemenue 3agau nmo teme: "PagnoakTUBHbBIC bubmuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1bda
86 [lepuon nmonypacnana
27 VYpok-koHpepennus "PaguoakTUBHbIEC U3TyYEHUS B bubmmoreka [JOK
MpUpoAe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
28 SAnepHble peakiuu. 3aKOHbI COXpaHEHUS 3aps10BOIO U bubnuoreka [IOK
MacCOBOI'0 YUCEN https://m.edsoo.ru/ff0c1c58
89 Pemenue 3agau no teme "SAnepueie peakuun'
90 Peakuuu cuntesa u nenenus saaep. ICTOUHUKH SHEPTUU bubmmoreka [JOK
CouHiia 1 3831 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHnpepennus "Anepnas suepreruka. Jlevicreus
PaAMOAKTUBHBIX U3JIyYEHUHN Ha )KUBBIE OPraHU3MBbI"
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe
92 "DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI. bubmorexa HOK

KBauroBrie asBienus"

https://m.edsoo.ru/ff0c223¢e




93 KonTtponsHas pabota no Teme "DIeKTpOMarHuTHOE IOJIE. ]
DJIEKTPOMarHuTHHIEC BOJIHBI. KBaHTOBBIC ABICHUA"
94 [ToBTOpenue, 06061meHue. JlaboparopHbie paboTHI IO 1 ] bubanorexa [HOK
Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6ob1meHue. Pemenne pacueTHbIX U 1 bubmmoreka [JOK
Ka4eCTBEHHBIX 3a7a4 no Teme "TernoBsie mpoiecchl” https://m.edsoo.ru/ff0c2572
[ToBTopenue, o6o0IeHne. Penienne pacueTHBIX U
96 KadecTBeHHBIX 3a1a4 no Teme "KIIJI TermoBbix 1 buGnnorexa LIOK
“n https://m.edsoo.ru/ff0c2a22
JBUTaTENei
97 [ToBTOopenue, o6oOIeHne. Penienne pacueTHBIX U 1 bubnuoreka [IOK
KauecTBeHHBbIX 3a1a4 no Teme "KII/] anexTpoycranoBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenwue, 0600meHue. JlabopaTopHbie pabOTHI IO 1 1 bubnnorexka HOK
Kypcy "CBeToBbI€ ABICHUS" https://m.edsoo.ru/ff0c2¢52
99 [ToBTopenue, o6obuienne. Pabora ¢ TekcTamu 1o Teme | bubmmoreka [IOK
"3aKOHBI COXpaHEHUS B MEXaHHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, o6o0uienne. Pabora ¢ TekcTamu 1o Teme 1 bubnumoreka [IOK
"Konebanus u BOIHBI" https://m.edsoo.ru/ff0c2¢82
101 [ToBTOpenue, 0600meHue. PaboTta ¢ TekcTamu 1Mo Teme 1 bubanorexa [HOK
"CseToBBbI€ SIBICHUSA" https://m.edsoo.ru/ff0c3044
102 [ToBTopenue, o6obuienne. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u simepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEIO OEPA3OBAHUS

7 KUIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATHUA

1.2

pas3inyaTs ABJICHUA 110 OITMCAHHIO UX XapaKTCPHBIX CBOMCTB 1 Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIINUX JAHHOE (PUZNIECKOE SIBIICHUE

1.3

pacrio3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3MUECKUX SIBJICHUN B OKPY)KAIOIIEM
MHUpE, B TOM 4YHcle (PU3MUECKUE SIBICHHUS B MPUPOAE, IPU ITOM MEPEBOIUTH
NPAaKTUYECKYI0 3a/Jady B Y4eOHYIO, BBLICIATH CYIIECTBEHHBIC CBOHCTBA

(mpu3Haku) pU3NUECKHUX SIBICHUM

1.4

OINMCHIBATh H3YYEHHBIE CBOMCTBAa Tel M (DU3MYECKHE SBICHUS, HUCIONb3Ys
¢bu3nyecKkrue BEIWYMHBI, NMPU ONUCAHUU MPABUIBLHO TPAKTOBaTh (U3NYECKUIl
CMBICIT HCIIOJIb3YEMbIX BEIMYMH, WX OOO3HAUCHHSI M EAMHHUIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYUHY C
OPYTUMH  BEIMYMHAMHU, CTPOUTh TpaQuKd HM3YyYCHHBIX 3aBUCHUMOCTEH

(hUBUYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHE SBJICHUS U MPOLECCHI, UCTIOIb3Ys
W3YYCHHBIE 3aKOHBI, NMPU TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U

3aIMUCBIBATh €Iro MaTEMATHUYCCKOC BhIPAXKCHUEC

1.6

OOBSICHATH (PM3NYECKUE SIBJICHHUS, IIPOLIECCHl U CBOMCTBA TeJ, B TOM YUCIE U B
KOHTEKCTE CHUTyallull IpaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE M3 | — 2 JIOTMYeCKuX
maroB ¢ omnopoil Ha 1 — 2 U3y4YEHHBIX CBOHCTBA (U3UYECKUX SIBICHUH,

(bu3nyYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemmarhk pacuéTHble 3aauu B 1 — 2 ICUCTBUS, UCIIONIB3YS 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIIIHEC (bmnqecxne BCJIMYMHBI: HAa OCHOBC aHAJIM3a YCJIOBUSA 3aJadun
3aMuCchIBaTh KPaTKOE yCIIOBUE, MOJCTABIATh (PU3NUECKHE BETUYUHBI B (DOPMYJIIbI
U TIPOBOJUTH PAacCYEThl, HAXOJUTHh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
pelieHrs 3ajay, OLEHUBAaTh PEATMCTUYHOCTh TMOJy4yeHHOW (u3mdeckon

BCJINYHHBI




1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIINA (PUIUYECKUX
METO/IOB, B ONMCAHUU HMCCIIEOBAHUS BBIIETATH MPOBEPSEMOE MPEANON0KEHUE
(runotesy), pa3IuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBINH pe3yibTaT, HAXOIUTh

OIINOKHU B X0J¢€ OIibITa, ACJIaTh BBIBOJLI I10 CT'0 pE3yJibTaTaM

1.9

MPOBOJIUTH OMBITHI MO HAONIOAECHUIO (PU3MUECKUX SIBICHUM WM (PU3HUECKUX
CBOMCTB Ten: (OPMyIUPOBATh TPOBEPSEMBIC MPEANONIOKEHUS, COOMPaTh
YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OpyIOBaHHUsS, 3alMChIBaTh XOJ OIbITa H

(GbopMynHpOBaTh BHIBOJIBI

1.10

BBINOJIHATE NPSIMBIE U3MEPEHUsS C MCIOJIb30BAHUEM aHAJOIOBBIX M IM(PPOBBIX
npuOOpOB, 3aIMCHIBATh MOKa3aHHUs MPUOOPOB € YUETOM 33aJaHHOI aOCOIMIOTHOM

MOrPEITHOCTH U3MEPEHUI

1.11

MPOBOAUTH HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHON (PU3MYeCKON BEIUYUHBI OT
JPYToi C UCIMOJIb30BAHUEM MPSIMBIX U3MEPEHUH, y4acTBOBATh B MJIAHUPOBAHUU
y4eOHOr0 HcciIeIoBaHms, coOOUpaTh YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIIEAYS
MPEIIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YJIbTAThl MONYUYEHHOW 3aBUCHUMOCTHU
(bu3NYecKUX BEIMYMH B BUJEC NPEJIOKEHHBIX TaOMUIl U TpauKoB, AeNaTh

BBIBOJIBI ITO PC3yJIbTaTaM UCCIICAOBAHUSA

1.12

IPOBOJUTh  KOCBEHHBIE  HM3MEPEHUs  (PU3UUECKUX  BEIUYUH,  CIEnys
NPE/UIOKEHHOW  MHCTPYKIMU: TP  BBIMOJHEHUH HM3MEPEeHU  coOupartb

OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCJIATH 3HAUCHUC HCKOMOM BEJTMUHNHEI

1.13

coOmro/1aTh TpaBUjia TEXHUKHA OE30MacHOCTH Tpu padbore ¢ J1abopaTopHBIM

o0opynoBaHueM

1.14

yKa3blBaTh MNPUHLUIBI JCHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € IIOMOLIBI0 HMX OIMCAHMS, HCIHOJB3Yys 3HAaHUSA O CBOMCTBax

(hU3UYECKUX SBIEHUN U HEOOX0UMbIe (PU3UICCKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJAUTE TPUMEPHI (HAXOAUTh HMHGOPMAIMIO O MPUMEpax) MPaKTHIECKOTO
HUCITOJIB30BaHUA (1)I/I3I/I‘IGCKI/IX 3HAaHUH B HOBCGHHGBHOﬁ KU3HU OJIA OGGCHG‘-IGHI/I}I
0€30macHOCTH TPH OOpaIleHnH ¢ TpHOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,

COXpPAaHCHUA 3O0POBbS U COG.HIO,Z[GHI/I}I HOPM 3BKOJIOTHYCCKOI'O IOBCACHUA B

OKpYy>Kalollen cpene

1.16

OCYILIECTBISITH OTOOp HWCTOYHUKOB uHpopManuu B ceTd VHTepHeT B
COOTBETCTBUHU C 33JaHHBIM IOHMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIINXCS
3HAHUN U MYTEM CPAaBHEHMSI Pa3IMYHBIX UCTOYHMKOB BBIIEIATH MHGOPMAIUIO,

KOTOpas SBJSETCS MPOTUBOPEUMBOM HIIM MOXKET ObITh HETOCTOBEPHOM




1.17

UCIOJIb30BaTh TMPH BBINOJIHEHUHM YYEOHBIX 3aJaHUi HAyYHONOIYJISIPHYIO
aUTEeparypy (pU3HMUECKOro coiepikaHusl, ClPaBOYHbIE MAaTEPUAIIbI, PECYPChI CETH
WuTepHer, BnageTh npuémMamMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs

nH(OPMALIUY U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
2 — 3 wuctoyHukoB HH(pOpMauuu (U3UYECKOTO COAEpKAHHS, B TOM YHCIE
nyOJINYHO J1eNaTh KpaTKhe COOOLICHHS O pe3yiabTaTax MPOEKTOB MIH Y4eOHBIX
WCCIICIOBAHUM, TPU ATOM TI'PaMOTHO HCIOJIb30BaTh M3YYEHHBIN TMOHATHIHBIN

anmapar Kypca (pU3uKH, COIPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.19

IpU  BBIIOJIHEHUW Y4YEOHBIX TPOCKTOB W HCCICHAOBAHUN paclpeiensiTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUHU C TIOCTABJICHHBIMU 33J1a4aMH, CIICIUTD 32
BBIIIOJIHEHHEM IIaHA NEMCTBHUM, aleKBAaTHO OLIEHMBATh COOCTBEHHBIM BKIIA B
NEATEIbHOCTh TPYNIbI, BBICTPAMBATh KOMMYHHUKATUBHOE B3aUMOJECHCTBHUE,

YYUTBIBAsI MHEHUE OKPYKAIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJIBb30BaTh IOHATHUA

1.2

pasiindaTtb SABJICHHA II0 OINHCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SIBIICHUE

1.3

pacrno3HaBaTh MPOSBIIEHUE U3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPYXKaroIleM
MHUpE, B TOM 4HCle (U3MUECKUE SIBICHUS B MPHUPOJE, MPH 3TOM IEPEBOIUTH
MPAKTUYECKYIO0 3a7adyy B Yy4eOHYIO, BBIJICNATH CYUIECTBEHHBbIE CBOWCTBA

(mpu3HaKM) (PU3UYECKHX SIBICHUIN

1.4

OINKCHIBATh H3YYEHHBIC CBOWCTBA TeNl W (U3WYECKHE SBICHHS, MHCIOIb3YS
¢duznyeckue BENWYMHBI, NMPU ONUCAHUHU TMPABUIBHO TPAKTOBATh (PU3MUYECKUIL
CMBICII HCHOJB3YEMBbIX BEIWYMH, O0O3HAUCHUS M EIUHMILBI (PU3UUECKUX
BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUHUHY C
OPYTMMH  BEJIMYMHAMH, CTPOUTH TpapuKd HW3YYCHHBIX  3aBUCHMOCTEH

(bU3UYECKUX BEITHMYNH




1.5

XapaKTepu30BaTh CBOWCTBA Tell, PU3NYECKUE SIBICHUS U MPOLIECCHI, NCIOb3YS
U3y4CHHBIC 3aKOHBI, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M

3alMUCBIBATh €ro MaTEMaTH4Y€CKOEC BEIPAXKCHUEC

1.6

O0BACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyallUll IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATh IIPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 | — 2 JIOTMYECKHUX IIaroB C
noMomplo 1 — 2 H3y4eHHBIX CBOMCTBA (M3WYECKHX SIBICHUH, (U3UUECKUX

3aKOHA UJIKM 3aKOHOMCEPHOCTHU

1.7

pemaTh pacuéTHble 3aa4u B 2 — 3 NEWCTBUS, UCIIOJIB3YsI 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBUS 3a/a4d
3aMHChIBaTh KPAaTKOE YCIIOBUE, BBISABIATH HEAOCTATOK JAHHBIX JUISl PELICHUS
3aJaud, BBIOMpPATh 3aKOHBI U (OPMYIBI, HEOOXOaUMble A €€ pelIeHus,
IPOBOAWTH pacu€Thl W CpPaBHUBATh IIOJyYEHHOE 3Ha4YeHHE (PU3nUecKon

BCJINMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOUIH (PrU3HUECKHX
METOJOB, HCIOJIb3ysl ONHWCAHUE WCCIEN0BAaHUsA, BBIACIATh IPOBEPSAEMOE
[IPEANOIOKEHUE,  OLECHHUBATh  IIPAaBUJIBHOCTb  IIOpsAJKa  IIPOBEICHUS

HCCIIEAOBaHUsA, IeJIaTh BBIBObI

1.9

IPOBOIUTH OMBITHI 1O HAOIIOACHUIO (DU3UYECKUX SBICHUNA WM (PU3UUECKUX
CBOMCTB Tes: (hOpMYIHPOBaTH TPOBEPSEMBIC TPEINOI0KEHHs, COOMpaTh
YCTQHOBKY U3 MPEUIOKEHHOT0 OO0OpYJIOBaHUS, ONHUCHIBATH XOJ OIBITA H

(bopMynHUpOBaTH BHIBOIBI

1.10

BBINOJIHATH NPSIMbIE MU3MEPEHUS C MCIIOJIb30BAaHMEM AaHAJIOIOBBIX MPUOOPOB U
JATYUKOB (PU3UUECKUX BEITUYMH, CPABHUBATH PE3yJIbTaThl H3MEPEHUH C yUETOM

3aJIaHHON a0COJIFOTHOU MTOTPEITHOCTH

1.11

MPOBOAMUTH MCCIEAOBAaHUE 3aBHUCHUMOCTH OJIHOM (U3NYECKON BEIMYUHBI OT
JIpYTrof ¢ HMCIIONb30BAaHUEM MPSMBIX U3MEPEHMI: IUIAHUPOBATh MCCIEAOBAHUE,
coOuparh YCTaHOBKY U BBIMOJIHATH U3MEPEHUS, CIEIysl IPEAJIOKEHHOMY IJIaHy,
¢uKCUpoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHIE TaOmUI U

rpaduKoB, IeaTh BBIBOJIBI 110 pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIMYMH: IUIAHUPOBATh
U3MEpEHusi, COOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYs MPeI0KEHHOM

HWHCTPYKIHWH, U BBIYHUCIIATh 3HAYCHUC BECIINYNHBI

1.13

coOmo1aTh TpaBUja TEXHUKH OE€30MacCHOCTH Mpu paboTe ¢ 1abopaTopHBIM

o0opynoBaHueM




1.14

XapaKTepu30BaTh MPUHIUIBI ASUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOM HA KX ONUCAHUS, HUCIOJIb3ys 3HAHUSA O CBOWCTBAX

(bU3HYEeCKUX ABJICHUN U HEOOX0AUMbIE (PU3UIECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOICTBA U M3MEPUTENbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM PHUCYHKAM, COCTABJISITH CXEMBbI AJIEKTPUUYECKUX
Heneil ¢ mocieloBaTeNbHBIM W MapajUleNIbHBIM COEAUHEHHEM 3JIEMEHTOB,

pasiinvias yCIOBHBIC 0003HaYCHHMS DIIECMECHTOB QJICKTPHUYCCKUX uenef/'l

1.16

IPUBOAUTE MPHUMEPH! (HAXOIUTh MHPOPMALHUIO O MPUMEpPax) MPaKTHUIECKOTO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B IIOBCEAHEBHOM JKU3HU 11 00eCIeueHUsI
0€30IaCHOCTH MU OOpaIleHuU ¢ IpUOOpaMy M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpPaHEHMsI 3[J0POBbS M COOJIIOJCHHS HOPM 3KOJOIMUYECKOrO IOBEACHHUS B

OKpY>Karollen cpee

1.17

OCYILECTBIISATH HOUCK HH(OpMAIH (PU3UUECKOTO COIepKaHus B ceTu MIHTepHeT,
Ha OCHOBE HMEIOUIMXCA 3HAaHUM M IYTEM CpPaBHEHHS JIOMOJHUTEIBHBIX
UCTOYHUKOB BBLACTATH HHPOPMALIMIO, KOTOpast SBJSAETCS MPOTUBOPEUUBOM MIIH

MOET OBITh HEOCTOBEPHOI

1.18

UCIIOJIb30BaTh TPH BBINOJIHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3UUYECKOTO COAEPIKAaHUs, CIPABOYHbIE MaTEPHAIIbl, PECYPCHI CETH
WnTepHer; Bianers npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHMUS

nH(pOpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.19

C03/71aBaTh COOCTBEHHBIE MUCHhMEHHBIC M KPATKHUE YCTHBIE COOOIICHUS, 00001Iast
UHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3UYECKOTO COJACP)KAHUS, B TOM
yucie myOJIM4HO MPE/ICTaBIATh pE3yNbTaThI MPOEKTHOMN W
HCCHGI[OB&TGHBCKOﬁ ACATCIBHOCTH, TMpPU IOTOM TI'PaMOTHO HCIIOJB30BATh
M3YyYEHHBIN MOHATUIHBIN anmapar Kypca GU3UKHA, COITPOBOXKIATH BHICTYIUICHHE

Mpe3eHTaunen

1.20

MIPH BBIMIOJTHEHUN YY€OHBIX MPOEKTOB M MCCIEAOBAHUN (PU3UUECKUX MPOIIECCOB
pacrpenenaTh OO0s3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTaBIICHHBIMU
3a/1auaMi, CIEAUTh 3a BBIMOJHEHHUEM IUIaHA JEUCTBUI U KOPPEKTUPOBATh €ro,
aZIcKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JCATEIBHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHHMKAaTUBHOE B3aMMOJICUCTBHUE, TMPOSBISAS TOTOBHOCTh

paspemniath KOH(JIUKTHI

9 KJIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiinydaTtb SABJICHHA 110 OINHCAHHUIO HX XapaKTCPHBIX CBOIMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3UYECKOE SBJICHHUE

1.3

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUH B OKPYXKAIOIEM
MHUpE, B TOM 4ucie (pu3nueckue sBJICHUS B MPHUPOJE, IPU STOM IMEPEBOIUTH
MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIJIENATH CYUIECTBEHHBbIE CBOWCTBA

(mpu3HaKM) (PU3UYECKHX SIBICHUI

1.4

ONKCHIBATh H3YYEHHBIE CBOWCTBA TeN W (U3WYECKHE SBICHHS, MHCIOIb3YS
¢dusnyeckue BENWYUHBI, NMPU ONUCAHUHU TMPABUIBHO TPAKTOBATh (PU3MYECKUIl
CMBICII HCHOJBb3YEMBIX BEIWYMH, OO0O3HAUCHUS M EIUHHLBI (PU3HUECKUX
BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUHUHY C
OPYTMMH  BEIIMYMHAMH, CTPOUTH TpapuKd HW3YYCHHBIX  3aBUCHMOCTEH

(bU3UYECKUX BEIHMYNH

1.5

XapaKTepu30BaTh CBOWMCTBA Tell, PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIOIb3YS
U3yYEHHBIC 3aKOHBI, IIPU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA H

3alMUCBIBATh €ro MaTeMaTH4Y€CKOC BEIPAXKCHUEC

1.6

OOBACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyallUll IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATH IIPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 2 — 3 JIOTMYECKHUX IIAroB C
noOMOIBI0 2 — 3 HM3y4YEHHBIX CBOMCTBA (M3WYECKHX SIBICHUH, (U3UUECKUX

3aKOHA UJIK 3aKOHOMCEPHOCTHU

1.7

pemaTh pacuy€THBIC 3a7a4M (OMUpAIOIIMEcs Ha CUCTEMY U3 2 — 3 ypaBHCHHH),
UCTIONB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHUE BEIUYMHBI: Ha
OCHOBE aHajJM3a YCIIOBHS 3a/laud 3aMHCHIBATH KPATKOE YCIOBHE, BBISBISTH
HEJOCTAIOUINe WM W30BITOYHBIC JAaHHBIC, BBIOMPATh 3aKOHBI M (OPMYIIBL,
HEOOXOIMMBIE JUIS PEIICHNS, IPOBOANTH PACUETHI U OIIEHUBATH PEATHCTHYHOCTD

IMOJIYYCHHOI'O 3HAUCHU A (bH3I/I‘IeCKOI>'I BCJINYHHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIMTh MpPU MOMOIIM (PU3UUYECKUX
METOJIOB, HCIIOJb3ysd OIMCAaHUE MCCIEAOBAaHUS, BBUICTATH IPOBEpSIEMOE
MPENONI0KEHNE, OLIEHNBATh MPAaBUIILHOCTh MOPS/IKA MPOBEICHUS UCCIIEIOBaHMS,

JIeTIaTh BBIBOABI, HHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOAEHHUN U OITBITOB




1.9

IPOBOANTH ONBITHl MO HAONIONEHHIO (DU3NYECKUX SBICHUN WM (PH3MYECKUX
CBOWCTB TE€J: CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000py/IOBaHUS, OMMCHIBATh XOJ ONBITA W €r0 PE3yNbTaThl, (OPMYIUPOBATH

BbIBOJbI

1.10

IPOBOIUTH TP HEOOXOIMMOCTH CEpUI0 TMPSIMBIX HM3MEPEHHN, ONpeness
CpeIHee 3HaUYCHUE N3MEePsIeMON BEIMUMHBI ((DOKYCHOE pacCTOsTHHUE COOMpPAroIeit

JMH3B1), 000CHOBBIBAThH BEIOOP crioco0a u3mMepeHus (M3MEpUTEIBHOTO Mprdopa)

1.11

NPOBOAWTHL  HCCICNOBAHUE  3aBUCUMOCTEH  (PU3MYECKMX  BEIMYHMH  C
WCIOJb30BAHUEM  MPSMBIX ~ HM3MEPEHMIl:  IUIAaHUPOBATh  MCCIEIOBAHME,
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YNIBTATHI IMOTYICHHON
3aBUCUMOCTH (DM3UYECKUX BEIIMYUH B BUE TaOIUIIN IPaPUKOB, J€IaTh BBIBOIBI

110 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

MPOBOJANTH KOCBEHHBIE HW3MEpPEHUs (U3MUECKUX BEIUYMH: IUIAHUPOBATH
U3MEpeHus, coOupaTb OKCIEPUMEHTAJIbHYIO YCTAaHOBKY M  BBIMOJHATH
U3MEpPEHHUs], CIeaysl MPEJIOKEHHOW HWHCTPYKIUU, BBIYUCIATh 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATh MOIYYEHHBIE PE3yJIbTaThl C Y4YETOM 3aJaHHOMN

MIOTPELIHOCTH U3MEPEHUIN

1.13

coOmo1aTh TpaBUjIa TEXHUKH OE€30MacCHOCTH Mpu paboTe ¢ 1abopaTopHBIM

o0opynoBaHueM

1.14

paznu4aTh  OCHOBHBIC TPU3HAKK  HW3YYCHHBIX  (UBUYECKUX  MOJICIICH:
MaTepuaibHasi TOYKa, aOCOTIOTHO TBEPIOE TEJO, TOUCYHBIM MCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, IUIaHeTapHasi MO/IeNIb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOTO

saapa

1.15

XapaKTepu30BaTh MPUHIUIBI ACUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HA KX ONUCAHUSA, HUCIOJIb3ys 3HAHUSA O CBOWCTBAxX

(bU3HYEeCKUX SBICHUN U HEOOX0AUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX NMPHOOPOB M TEXHOJOTUYECKHX IPOIECCOB IPHU
peleHn y4eOHO-IPAaKTUYECKUX 3a7ay, ONTHYECKHUE CXEMBbl JUIsl MOCTPOEHUs

n300pakeHMii B TUIOCKOM 3€pKaJie ¥ cOOMpParoIIe JTrH3e

1.17

IPUBOAUTE MPHUMEPH! (HAXOIUTh MHPOPMALUIO O MPUMEpPax) MPaKTHUIECKOTO
UCIOJIb30BaHus (PM3NYECKUX 3HAHUM B IIOBCEAHEBHOM JKU3HU 11 00eCIeueHUsI
0€30IaCHOCTH MpU OOpaIleHUuU ¢ IpUOOpaMy M TEXHUYECKUMHU YCTPOMCTBAaMH,
COXpPaHEHMsI 3[0POBbS M COOJIIOJCHHS HOPM 3KOJOIMUECKOrO IOBEACHHUS B

OKpY>Karollen cpee




1.18

OCYIIECTBIISATH MOUCK HH(OpMALIUK PU3NYIECKOTO cofiepxkaHus B ceTu UHTepHeT,
CaMOCTOSITENILHO (POPMYIIUPYS TOUCKOBBIN 3a1IPOC, HAXOIUTH ITYTH OIPECTICHHS
JIOCTOBEPHOCTH TMOJIYYeHHOH MHGOpPMAlMUd Ha OCHOBE HMMEIOIIUXCS 3HAHUM U

JOITIOJIHUTCIIbHBIX NCTOYHHUKOB

1.19

UCIIOJIb30BaTh TPH BBIIOJIHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
JAUTEPATYpy (PU3UUECKOTIO COAEPIKAaHUs, CIPABOYHbIE MaTEPHAIIbl, PECYPChI CETH
WnTepHer; Biagers npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHMUS

nH(pOpMaIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B JAPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBbIE MHCBMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
UH(OPMALIUU U3 HECKOJIBKUX UCTOYHHUKOB (DU3MUYECKOTO COIepKAHUSL, ITyOINYHO
NPEICTaBIATh PE3YIbTAThl IPOSKTHON MM MCCIEJ0BATENBCKON 1eATENbHOCTH,
IIpY 3TOM TIPAMOTHO MCIOJIB30BaTh M3Y4YCHHBIM IIOHATUWHBIA —amnmapar
U3y4aeMoro paszena (GU3MKUA U COMPOBOXKIATh BBICTYIJIEHHE MPE3CHTALUEH C

y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

MIPH BBIMIOJTHEHUN YY€OHBIX MPOECKTOB M MCCIEAOBAHUN (PU3UIECKUX IMPOIIECCOB
pacrpenenaTh OO0s3aHHOCTH B TPYINIE B COOTBETCTBHHM C TOCTaBIICHHBIMU
3a/1auaMi, CIEAUTh 3a BBINOJHEHUEM IUIaHA JEUCTBUI U KOPPEKTUPOBATh €ro,
aZIcKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JCATEIBHOCTH TPYIIIIHI,
BBICTPaMBaTh KOMMYHHMKAaTHBHOE B3aMMOJICUCTBHUE, TMPOSBISAS TOTOBHOCTh

paspemniath KOH(JIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/IePKAHUS
pa3jena 3JJieMeHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIETO MUPA
®usuka — Hayka o npupone. SBieHus npupoabl. OU3NYECKUE SBICHUS:
1.1 MEXaHUYECKHUE, TEIJIOBbIE, JJIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBEHIE,
3BYKOBbIE
15 Odusnueckue BenmnunHbl. M3mepenune gusnuecknx BeandnH. OuznyuecKue
. npubopsl. [TorpemrHocts n3MepeHuid. MexayHapoHasi CuCTeMa eIUHUI]
EctecTBeHHOHAy4YHBI METOJ] TO3HAHUS: HAONIOJCHHUE, IMOCTAHOBKA
! 1.3 HAy4yHOTO BOMPOCA, BBIIBWKEHUE THUIIOTE3, SKCIEPUMEHT IO IPOBEPKE
THUIIOTE3, OOBICHEHNE HAOIIOIAEMOTO SIBIIEHUS
14 Onucanne pU3NUYECKUX SBJICHUN C TIOMOIIBIO MOIETIEH
[TpakTrueckue pabOTHI:
N3mepenue paccTosHUMN.
3 N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.
' Omnpezenenne pa3MepoB MaJbIX TEJ.
W3mepenue TemmepaTypsl NMPU MOMOIIM >KUIKOCTHOTO TEPMOMETpa U
JaTYMKaA TEMIIEPATypPhI
ITEPBOHAYAJIBHBIE CBEJAEHNM A O CTPOEHMU BEIIIECTBA
1 CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, UX pa3Mmepbl. OIMbITHI,
' JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BElIeCTBa
55 JIBmkeHne dvactuil BemiecTBa. CBsI3b CKOPOCTH JIBWXKEHUS YacCTHUI[ C
. Temneparypoil. bBpoyHoBckoe nBuxenue, tupdy3us
2.3 B3anmoaeiicTBre YacTHI BEIIECTBA: PUTSKEHNUE U OTTAIKUBAHUE
2 ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHHUE ra30B, KUAKOCTEN U TBEPABIX
2.4 (kpucTayinueckux) Tesl. B3auMocBs3b MEXIy CBOMCTBAMH BEILECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 Oc0OEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[TpakTrueckue pabOTHI:
2.6 Onenka pguaMeTpa aToMa METOAOM psIoB (C  HCIOJIb30BAHHEM
dhoTorpadmuii).




OnpIThI 10 HAOJIOIEHUIO TETJIOBOTO PaCIIMPEHUs ra30B.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKESHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHu4deckoe JABHIKCHUC. PaBHOMepHOG U HCPABHOMCPHOC IBUKCHHUC

3.2

Cxopoctb. Cpeansisi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUKEHUU. Pacyér

IMYTH 1 BpEMCHU OBHUXKCHUA

33

SBnenne mHepuuu. 3aKOH MHEPIMU. B3aumoneicTBue Ten Kak NMpUYMHA

HU3MCHCHUSA CKOPOCTU ABUKCHUS TCII. Macca kak MEpa MHCPTHOCTHU TCJia

3.4

IInoTHOCTE BCIIIECTBA. CBs3p IUNIOTHOCTH C KOJHYECTBOM MOJICKYJTT B

equHuIEe 00bEMA BELIECTBA

3.5

Cuna kak XapaKTCPUCTHUKA BBaHMOﬂeﬁCTBHH TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. HM3mepeHue cuibl € IOMOUIBIO

JTUHAMOMETpa

3.7

SIBneHME TATOTEHUA U criia TshkecTd. Cuiia TshKeCcTH Ha APYyrux IJiaHeTax.

Bec tena. HesecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbXKEHUS U TPEHHUE MOKosA. TpeHue B IPUPOAE U

TEXHUKE

3.9

CnoxxeHue Cuil, HaMpaBJIEHHBIX MO OAHOW mpsMol. PaBHonelcTByromast

CHUll

3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMKECHHUS (IIAPUKA B KUIKOCTH,
MO/IEITN JEKTPUIECKOTO aBTOMOOWIIS M Tak fasee). Onpenenenue cpegHei
CKOPOCTH CKOJIbKEHUSI OpyCKa WM IIapuKa MO HAKJIOHHOW TUIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPAOTO Teia. OMBITHI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTh DACTsDKEHHUS (IedopMannu) NPYKUHBI OT MPUIOKEHHOU
ciwibl. ONBITBL, JCMOHCTPUPYIOIINE 3aBUCHMOCTh CHIBI  TPEHUS

CKOJIBKCHUS OT BCCa TCJIa U XapaKTEpa CONPUKACAIOIUXCA HOBerHOCTGI\/'I

3.11

@usnuyeckue SABICHUS B IPUPOAE: NPUMEPHI ABWKEHUS C Pa3IU4YHBIMU
CKOPOCTSMH B JKMBOM M HEKHUBOW MPUPOAE, ACHCTBUE CHWIbI TPEHUS B

IIPUPOJIE U TEXHUKE

3.12

TexHu4eckue ycTpoucTBa: JUHAMOMETP, MOAUINITHUKH

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEI U TA30B

4.1

Hasnenue TBEpaOro Tena. CrocoObl yMEHBIICHUS U YBETUUYCHUS JaBICHUS

4.2

JlaBieHue raza. 3aBUCUMOCTD JaBJICHUA ra3a oT 00bEMa, TeMIepaTypbl




4.3

[lepenaua namieHUs TBEPABIMU TEJIaMH, KHUAKOCTSIMH M Ta3aMH. 3aKOH

Ilackang. [IlHeBMaTHUECKHE MAIIUHBI

44

3aBUCUMOCTh JIaBJICHUS JKUJKOCTH OT TIyOWMHBL. [ 'mapocraTHuecKuii

napagokc. CooOmraronuecs: cocybl. [ napaBinrndeckue MeXxaHu3Mbl

4.5

Atmocdepa 3emun u atmochepHoe aaBneHue. [[puunHbBI CyecTBOBaHMS
BO3AYIIHOM oOomouku 3emiu. OmnbiT  Toppuyermnu. 3aBUCHUMOCTD

aTMoc(epHOro JaBJlIeHUs OT BBICOTHI HaJl ypOBHEM MOPS

4.6

N3mepenne armocdepHoro maBieHus. [IpubGopbl st uU3MepeHHs

aTMOC(EepHOTO TABICHUS

4.7

JlercTBYE )KUAKOCTH U ra3a Ha IIOrpyKEHHOE B HUX TeJ0. BeITasnkuBaromas

(apxuMenoBa) cuiia. 3aKk0oH Apxumena

4.8

[ImaBanue ten. Bo3ayxoruaBanue

4.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYKEHHOU B
KUIKOCTh yacTu Tena. OmpenerneHue  BHITAIKUMBAIOUIEH — CHIIBL,
JEUCTBYIOIIEH Ha TeJlo, TMOrpPyKEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAIKMABAIOLICH CHUJIbL, JIEHCTBYIOLIEH Ha TEIO B
KUJIKOCTH, OT Macchbl Tena. ONbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTH
BBITAJIKMBAIOMICH CHJIBI, JCHCTBYIONIEH Ha TEIO B JKUIKOCTH, OT 00BhEMaA
MOrPY>KEHHOM B KUIKOCTh YaCTH Te€jla M OT IUIOTHOCTH YKUJKOCTH.
KonctpynpoBanue apeomerpa WIM KOHCTPYUpPOBaHUE JIOJKH U

OIpeJieNIeHue €€ TPy30I0IbEMHOCTH

4.10

duznyeckue SBICHUS B MPUPOJIE: BIMSHUE aTMOC(EpHOro MaBieHUs Ha

’KMBOM OpraHu3M, IJIaBaHUE PHIO

4.11

TexHuueckne yCTPOWCTBA:  COOOINAIONIMECS  COCYABI, YCTPOHCTBO
BOJIOIIPOBO/IA, THUAPABINYECKHI ITpecc, MaHOMETP, OapoMeTp, BBICOTOMED,

MMOPLIHEBOW HACOC, APEOMETP

PABOTA, MOITHOCTD, SOHEPI'MA

5.1 Mexanunueckas pabora

5.2 Mexannueckass MOIITHOCTE

53 [IpocTeie MexaHM3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. [IpaBuio
' paBHOBECHS ppluara

54 [TpuMeHeHMe paBUiIa paBHOBECHS pblyara K OJIOKy




55 «3ooToe mpaBwio» MexaHUKH. KoddduimeHt mnose3Horo mencTBHS
' MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE
5.6 IloTeHuManpHas 3HEPTUU TeNA, IOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
53 IlonHass MexaHudeckass SHEprus. 3aKOH H3MEHEHHS M COXPaHEHMS
' MEXaHUYECKOU SHEPTUU
[TpakTrueckue pabOTHI:
Onpenenenne pabOThI CHIIBI TPEHUS IPH PAaBHOMEPHOM JBM>KEHUH TeJa 10
5.9 TOPU30HTAJILHOW TMOBEpXHOCTH. MccienoBaHue ycilOBUH paBHOBECHUS
peiuara. Msmepenune KIIJ| HaxionHOW 1uiockocTH. M3ydeHue 3akoHa
COXPAHECHHS MEXaHUYECKON SHEPTUH
5.10 @usnyecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIEC YEIIOBEKA
511 TexHu4eckrue yCTPOWMCTBA: phlyar, MOABMKHBIA M HEMOIBM)KHBIM OJIOKH,
' HaKJIOHHAsl IJIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasaeia | 3JeMeHTa
TEIIIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKONH TEOPHUH CTPOCHHUS
6.1 BemiecTBa. Macca u pasmepsl MOJEKyJd. OINBITHI, MOATBEPKIAIONINE
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHOKHHETUYECKON TEOPUU
62 Mogenu TBEPAOrO, KUIKOTO M Ta3000pa3HOTO COCTOSHUI BEIECTBA.
. Kpucrannuueckue u amopgHsble Tena
63 OObsicHEeHHE CBOWMCTB Ta30B, JKUAKOCTEH M TBEPABIX TElI Ha OCHOBE
6 ' MOJIO)KEHUN MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6.4 CMaunBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TermioBoe pacuiMpeHne U cxaTue
66 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO TEILIOBOTO ABH)KCHHUS
. YaCTHIL
67 Buytpennsas »sHeprus. CrnocoObl HM3MEHEHUS BHYTPEHHEH SHEprHH:
. TEeIuIonepeiaya u CoBepLIeHHE paboThI




6.8

BI/I,Z[bI TCIUIONICpCaAaqu: TCIJIOMPOBOAHOCTh, KOHBCKI WA, U3JTYUCHUC

6.9 KonuuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BEIIECTBA
6.10 TemooOMeH U TEMI0BOE paBHOBECHE. Y paBHEHUE TEIIOBOro OanaHca
611 [InaBneHue u OTBepAEBaHUE KPUCTALIMYECKUX BEIIECTB. Y AeNbHAs
' TEIIOTA IJIABJICHUS
[TapooOpazoBanne u koHneHcauus. Mcmapenue. Kumenue. VYaenbHas
6.12 TEIJI0Ta MapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEpATypbl KHIIEHHS OT
aTMOC(EpHOTO TaBJICHUS
6.13 BiraxxHOCTB BO31yXa
6.14 DHeprus TOIMBa. Y IeibHask TEMI0Ta CrOPaAHUS
615 [Tpunnuner pabotel TermoBeix apurareneid KIIJ| temmoBoro asuratesns.
' TemnoBble ABUTATENN U 3alIUTA OKPYKAIOIIEH Cpeibl
6.16 3aKOH COXpaHEHHMS U MPEBPAILCHHS YHEPTUHU B TEIUIOBBIX MPOIECCax
[TpakTuyeckue pabOTHI:
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
OMnBITHI 11O BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITHl 1O HAOJIOJCHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, XKUAKOCTEH H
TBEPIBIX TEIL.
Omnpenenenue AaBleHUs BO3IyXa B OayUIOHE IIPHIIA.
OnbITEl, IEMOHCTPUPYIOIIHME 3aBUCUMOCTBH JIaBJICHHS BO3yXa OT €ro
00BEMa U HAarpeBaHUS WM OXJIAXKICHUS.
[TpoBepka runoTe3sl JIMHEHHON 3aBUCHMOCTH JUTHHBI CTOJIOMKA JKUKOCTH
6.17 B TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

HaOntoneHne wu3MeHeHMs BHYTPEHHEW OSHEpruM Tela B pe3ysbTaTe
TEeIuIoNepeiaun U paboThl BHEITHUX CHJI.

HccnenoBanue sBJICHUSA TEIJIOOOMEHA IPH CMEIIMBAaHUM XOJOJHOH H
ropsiueii BOJBI.

OnpeneneHne  KOMMYECTBA  TEILIOTHI, IIOJYYEHHOTO BONOH  IIpH
TEIUI00OMEHE C HarpeThIM METAINIMYECKUM LIMIIUHIPOM.

Onpenenenne ynenbHON TEIVIOEMKOCTH BELLIECTBA.

Hccnenosanue npouecca uCrapeHus.

Onpenenenre OTHOCUTENBHON BIaXKHOCTH BO3yXa.




Omnpenenenue yaeabHON TEMJIOTHI TUIABICHUS JIbJIA.

duznueckrue SABICHHSA B npupoac: MOBCPXHOCTHOC HATAKCHUC U

KalWJUIAPHBIC ABJICHUSA B NPHUPOAC, KPUCTAJJIBI B IPUPOLAC, HU3ITYUYCHUC

018 Connua, 3amep3aHue BOAOEMOB, MOpPCKHE Opu3bl; 00Opa3oBaHHE pPOCHI,
TyMaHa, uHesl, CHera.
TexHuueckne yCTpOWCTBA: KaMJULSIPhI, IPUMEPHl  HCIIOJIb30BAHMS
6.1 KPUCTAJIJIOB, HUAKOCTHBIM TEPMOMETp, AATYMK TeMIlepaTyphl, TepMOC,

CHCTEMa OTOIIEHUS IOMOB, TUTPOMETPHI, IICUXPOMETP, MMapoBasi TypOHHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHE 1 MAT'HUTHBIE SABJIEHWA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
BiaumoneiictBue 3apsokeHHBIX Ten. 3akoH KyloHa (3aBHCHMOCTH CHIIBI
7.2 B3aMMOJICUCTBUS 3apsHKEHHBIX TEI OT BEJIMYMHBI 3apsA0B U PACCTOSHUS
MEXTy TeJIaMH )

73 Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro mnois. ITpuHnun
' CYIEPHO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

74 Hocurenu anekTpruyeckux 3apsa0B. DIIEMEHTapHbIN AIEKTPUYECKUH 3apsi.
' Crpoenue atoma. [IpoBOAHUKY U AUAIIEKTPUKU

7.5 3aKOH COXpaHEHMs PIEKTPUUECKOTO 3apsiia

6 DJIEKTPUYECKUH TOK. YCJIOBHUS CYIIECTBOBAHMS BJIEKTPUYECKOTO TOKA.
. HcTouHnKH MOCTOAHHOTO TOKA

-7 JIecTBHSI AJIEKTPUYECKOrO0 TOKa (TEIIoBOe, XUMHUYECKOe, MarHUTHOE).
. DIEeKTPUYECKHM TOK B )KHUJIKOCTSX U ra3ax

7.8 DnekTpuyeckas uenb. Cruiia Toka. IJIEKTPUIECKOE HANPSIKEHUE

7.9 CornpoTuBiieHrE MPOBOAHUKA. Y IEIBHOE COMPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa Jy1s ydacTKa enu

7.11 [TocnenoBarenbHOE U MapaUIeIbHOE COCTMHEHNE MMPOBOTHUKOB

7.12 PaboTa 1 MOLTHOCTBH 3IEKTPUUECKOro Toka. 3akoH J[xoymns — JleHma

13 DNeKTpUUeCKHUe LENU U MOTPEOUTENIN SJICKTPUUECKON IHEPruu B OBITY.
' KopoTtkoe 3ambikanmne

7.14 ITocTosHHEBIE MarHuTEl. B3anMoelicTBUE TIOCTOSHHBIX MAarHUTOB




MarnurtHoe noijie. MarauTHoe Iojie 3eMJIM U €ro 3Ha4YCHUE JJIA )KU3HU Ha

7.15
3emite
716 OneiT Opcrena. MarHutHoe moJie IeKTpudeckoro Toka. [IpumeHeHue
' JJIEKTPOMAarHuTOB B TEXHUKE
JlelicTBME MarHUTHOTO TOJS HA MPOBOJAHMK C TOKOM. DJIEKTPOABUIATENb
7.17 IIOCTOSIHHOTO TOKa. Vcrosb30BaHME 3JIEKTPOABUIATENEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE
718 Oneitel @apanest. SIBaeHHe 3I€KTPOMAarHUTHOM HHAYKIMH. I[IpaBuio
' Jlenna
71 Onexrporeneparop. CnocoObl TOIXYYEHUS DICKTPUUYECKOH OSHEPTHH.
' DNeKTpoCTaHIIMK Ha BO30OHOBIIIEMBIX HCTOUHUKAX SHEPTUU
[TpakTuyeckue pabOTHI:
OnbITel 1O HAOJMIOACHUIO BJEKTPU3AIMM TEl WHAYKIUEH U 1pu
COIIPUKOCHOBEHHH.
HccnenoBanue ACUCTBHS DIIEKTPUYECKOTO IO Ha IPOBOJHUKA H
TUDJIEKTPUKH.
C6opxka 1 mpoBepka pabOThI ANEKTPHUUECKON LEMH MOCTOSIHHOTO TOKa.
W3MmepeHue U peryInpoBaHue CUJIbI TOKA.
W3mepenue u perynupoBaHue HANPSKCHMUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO 4YEpe3 pEe3UCTOp, OT
COIIPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.
790 OmnsIThI, JE€MOHCTPHUPYIOIIHE 3aBUCHUMOCTh JNEKTPUYECKOTO

CONPOTHUBIICHUs MPOBOJHHMKA OT €ro JUIMHBI, IUIOHIAJAM IONEPEYHOrOo
CEYEHHUs U MaTepuala.

[IpoBepka mnpaBWJIa CIIOXKEHUS HAINPSHKEHUNM NOPU  OCIEA0BATEILHOM
COECIMHEHUH ABYX pe3ucTtopoB. lIpoBepka mpaBuna ajig CHIIBI TOKa MpPH
napajulelb-HOM ~ COEIMHEHHH  pe3ucTtopoB. OmpeneneHue  paboOThI
AIEKTPUUYECKOTO TOKA, UIYIIETO uepe3 pe3uctop. OnpeneneHne MOUHOCTH
AJIEKTPUYECKOIO0 TOKA, BBIAEIAEMOW Ha pesuctope. HMccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JIAMIIOYKY, OT HANPSIKEHUs Ha
Heil. Omnpenenenue KIIJ[ narpeBatens. HcciemoBaHue MarHMTHOIO
B3aUMOJICHCTBUSL MOCTOSHHBIX MarHuToB. M3ydeHue MarHUTHOrO MO

IIOCTOSAHHBIX MAarHuToOB npu ux O6’be,Z[I/IH€HI/II/I u pasaCICHUN.




UccnenoBanue AeUCTBUS ANEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.
OnbITEL, JAEMOHCTPUPYIONIUE 3aBHCHUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTYIIKHA C TOKOM U MarHWTa OT CHJIBI TOKA M HAIlpaBJICHUS TOKA B KaTYIIIKE.
I/IBY‘-IGHI/IG I[eﬁCTBHH MAardimTHOIro I110Jis1 Ha HpOBOI[HI/IK C TOKOM.
KonctpyupoBanue u u3ydeHue pabOThI 3IeKTpoaBurareins. M3mepenue
KII[ »nexTpoaBuraTeabHOM yCTAaHOBKU. ONBITBEI MO HUCCIEIOBAHUIO
SIBJICHUSI DJICKTPOMArHUTHOW WMHAYKIIMHM: HWCCJICAOBAaHUE HW3MEHEHUH

SHAYCHHUA U HAITPABJICHUSA MHAYKIIMOHHOT'O TOKAa

duznyeckue SABICHUS B MPUPOJE: AIIEKTPUUECKHE SIBICHUS B aTMocdepe,

7.21 AJIEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHWTHOE IMojie 3eMiH, Jpend
MOJIFOCOB, POJIb MArHUTHOTO MOJIS JJIS )KU3HHU Ha 3eMJle, MOJISIPHOE CUSTHUE
TexHuueckre ycTponcTBa: 3JIEKTPOCKOII, aMIIepMETP, BOJILTMETP, PEOCTarT,
CUETUMK DJICKTPUYECKOM DSHEPTUU, AIEKTPOOCBETUTENBHBIE TPHUOOPHI,

7.22 HarpeBaTelbHbIE AIIEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
MpeI0XpaHUTENH, JIEKTPOMArHUT, 3JEKTPOABUTATENb TOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

9 KIIACC
Kon Kon
[IpoBepsieMble 371€EMEHTHI COEPKAHUS
paszena = 3JIeMeHTa
MEXAHUWYECKUE SABJIEHUA

8.1 Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema oTcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKECHHS

8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE

24 HepaBHomepHoe mnpsiMonuHeiiHoe aBmkeHue. CpeaHsss U MrHOBEHHas

8 ' CKOPOCTb T€Jla IPU HEPABHOMEPHOM JIBUKECHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIIMHENHOE JBUKEHUE

8.6 CBoboaHoe nagenue. OneITh [ anmnes

%7 PaBHOMepHOE BUkKEHHE O OKpYKHOCTH. [lepron u yacTora oOparieHus.

' JInneliHas u yrimoBas cKopocTH. LleHTpocTpeMuTenbHOE YCKOPEHUE
8.8 [TepBsriit 3akon HproToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tpernii 3akon HeroToHa
8.11 [TpuHIMTT Cynepno3uIuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuuta TpeHHUs: CHUJ1a TPEHUS CKOJIBbKEHUS, CHJIa TPEHHUS ITOKOs, IPyTUe BUBI
' TpeHus
8 14 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpEHHE CBOOOIHOIO
' naJIeHus
815 JBwxenue maHer Bokpyr Comnma. IlepBas kocmMuyeckas CKOpPOCTb.
' HesecomocTs u neperpysku
8.16 PaBHOBecue maTepuanbHON TOYKH. AOCOIOTHO TBEPAOE TEIO
217 PaBHOBecue TBEpAOro Tena ¢ 3aKpENIEHHOW OChbIO BpalieHus. MoOMeHT
. cuisl. LleHnTp TsKECTH
8.18 Nmnynec Tena. MI3Menenne umnynsca. IMnynsce cuibl
8.19 3aKOH COXpPaHEHHS UMITYJIbCA
8.20 PeakTuBHOE IBUXKCHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTh
8.22 Pabota cun Tspkectr, ynpyroctu, TpeHus. CBsI3b SHEPTHH B padOThHI
8.23 [TorenimanpHas HEPTUs TeNa, MOJHITOTO HaJl TOBEPXHOCTHIO 3eMIIU
8.24 [ToreHimanpHast SHEPTUs CHKATON MPYKUHBI
8.25 Kunernueckas sueprus. Teopema 0 KHHETUYECKOW SHEPTUN
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUH
[TpakTuyeckue pabOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXEHHUS OpycKa WM JABH)KECHUS
1IapyuKa MO HAKJIOHHOW MiockocTu. OmpeneneHne YCKOpEeHHUs Tena IpU
PaBHOYCKOPEHHOM JIBH>)KEHHH 110 HAKJIIOHHOM MIOCKOCTH.
UccnepoBanue 3aBUCUMOCTH MYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
827 JBUKEHUH 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JABIDKEHHHM 0€3
HAyaJIbHOM CKOPOCTH ITyTH OTHOCATCS KaK psii HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJNBXEHUS OT CHIIBI
HOopManbHOTO  gaBieHus.  OmpeneneHue  kod(p(UIMEHTa  TPEHHS

cKosbkeHus. Onpenenenue KECTKOCTH NpyKuHbl. Onpenenenue padoTh




CWIBl TPEHHsS NPU PABHOMEPHOM JIBM)KEHMHM Te€la MO TOPU30HTAJIbHON
noBepxHOCcTU. Onpenenenne paboThl CUIIBI YIIPYTOCTH MPU OIBEME TPy3a

C UCITOJIb30BaHHUEM HCIIOABHXXHOI'O U ITOABUXKHOT'O 0J10KOB

8.28

dusndeckue SBICHUS B Ipupoac: MPUIUBEI U OTJIIMBbI, ABUXCHUC IIJIAHCT

ConnHeuHOH CHUCTCMbI, pCAKTUBHOC JIBUKCHUC XUBLIX OPIraHU3MOB

8.29

TexHuueckue yCTpoMCTBa: CIIMAOMETD, JaTYUKH IOJO0XKEHHS, PACCTOSHUS

U YCKOPEHHUSI, PAKEThI

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenbHoe nBmwkeHne. (OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMIA:

MEPUO/I, YaCTOTa, aMILIUTYZAA

9.2

MaremaTuueckuii M NPYy>KMHHBIA MasiTHUKU. [IpeBpamienue sHepruu npu

KOJIE0ATEIIbHOM ABUXCHUN

9.3

3aryxatomue Konebanus. Bernyxnennsie konebanus. Pesonanc

9.4

Mexannueckue BosiHbl. CBONCTBa MeXaHMYeCKuX BOJH. [IpononbHbie U
IonepeyHble BOJHBI. JIIMHA BOJHBI U CKOPOCTh €€ pPACIPOCTPAHEHUS.

MexaHu4ecKkHue BOJHBI B TBEPIAOM TENE, CEHCMUYECKHUE BOJHBI

9.5

3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTrueckue pabOTHI:

OmnpeneneHre dYacTOThl M TEpPUOJA KOJIEGOAHWH MaTeMaTH4eCKOro
MasiTHHKA.

Omnpenenenne 4acTOTHI U epHOa KoleOaHUH Py>KUHHOTO MasTHUKA
HccnenoBanue 3aBHCUMOCTH TIeproa KoJeOaHHid MOIBENIEHHOTO K HUTH
rpy3a oT JIMHBI HUTH. MccrnenoBanue 3aBUCMMOCTH TIEpHOa KOJICOaHMIA
NPY)XHHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH
neproja KoneOaHui rpys3a, MOABEIIEHHOTO K HUTH, OT MAacChl Tpy3a H

KECTKOCTHU MPYKUHBI. I3MepeHne yckopeHusi CBOOOAHOrO NaieHUs

9.8

dusndyeckue SBICHHUSI B nmpupoaec: BOCIHPUATHE 3BYKOB KHBOTHBIMU,

3eMJIETPSICEHUE, CEHCMUUECKHUE BOJIHBI, IlyHAMH, 3XO

9.9

TexHu4eckre ycTpoicTBa: 3X0JI0T, UCIIOIB30BaHUE YIBTPa3ByKa B OBITY U

TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DJIEKTPOMarHuTHOE  TOJIe.  DJEKTpOMAarHuTHbE BOJIHBL. ~ CBONMCTBA

OJICKTPOMAIrHUTHBIX BOJIH




10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
103 DJieKTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoiHOBBIE CBOKCTBA
' cBeTa
[TpakTudeckue pabOTHI:
10.4 N3ydyeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOILIBIO MOOMIIBHOTO
TenedoHa
105 dusudeckue SBICHUS B MPUPOE: OMOJIOTHYECKOE IEHCTBHE BUIAMMOTIO,
' yIbTpaduoIETOBOIO U PEHTTEHOBCKOTO U3JTy4YeHU I
10.6 TexHUuyecKkre yCTpOMCTBA: HCIOIb30BAaHUE 3JIEKTPOMArHUTHBIX BOJIH JUIS
' COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBast monensb cBera. IcTouHnku cBeTa
11.2 [IpsamonuHeiHOE pacipOCTpaHEHHUE CBETA
11.3 Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTpaKEHUS CBETA
114 [Ipenomnenue cBera. 3akoH mpenomiieHUs cBeta. [loHOe BHyTpeHHEe
' OTpakK€HUE CBETa
11.5 Jlunza. Xon nyyei B IMH3E
11.6 OnTtrueckas cucrema ¢oToarnmapara, MUKpPOCKOIIA U TEJIECKOoTa
11.7 I'na3 kak ontuyeckas cucteMa. biIM30pykoCcTh U TalbHO30PKOCTh
118 Paznoxxenne Oenoro ceera B crekTp. OmbiTel HbioToHa. CrokeHue
" ' CHEKTpaJbHbIX LIBETOB. [lucnepcus cBera
[TpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCHUMOCTH yrjia OTpa)XCeHHsl CBETOBOTO Jyda OT yrija
MaJICHUsI.
N3ydeHnue xapakTepuCTHK N300pakeHUs MIpeIMETa B TNIOCKOM 3€pKalle.
HccnepoBanue 3aBUCUMOCTH YIJIa MPEIOMIICHUS CBETOBOIO Jiyda OT yria
119 MaJeHHs Ha TPAHUIE «BO3YX — CTEKIION.
. [Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHHS M ONTHYCCKON CHIIBI COOMPAIOIICH
JIUH3BIL.
OnBITHI 11O Pa3JIKEHUIO OEJIOro CBETa B CIIEKTP.
OnbITH TIO BOCTIPUATHIO IBETA MPEIMETOB MpPH WX HAOIIOJECHUH 4Yepes
IIBETOBBIC (DUITBTPHI




11.10

®dusnyeckue sABjieHUs B npupoje: 3armenusa ConHua u JlyHsl, 11BeTa tei,
ONTHYECKUE sBIEHUS B aTMmochepe (1BeT Heba, pedpakius, pamyra,

MHPaX)

11.11

TexHuueckrue ycTpOMCTBA: OUYKH, MEpHUCKOI, ¢oToamnmnapar, ONTHYECKHE

CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
12.1 OmnpiThl Pesepdopaa u muianerapuast Mosiens atroma. Mojens atoma bopa
12.2 Hcnyckanue u norioueHue cBeta aroMoM. KBanTbl. JInHeuaThlie CIEKTPBI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
12.4 Crpoenue atomHoro sapa. Hykionnast Mozienb aToMHOTO siapa. M30Tomnbl
12.5 PagnoaktuBHbie mpeBpaienus. [lepuos moiypacmnaaa aTOMHBIX A11€p
12.6 S nepHblie peakiyu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YHCE
12.7 DHeprusi CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
12.8 Peakuuu cunrtesa u nenenus saep. Mctounnku sneprun ConHIa U 3BE3]
Slnepnas sHepreruka. JleMCTBUE paJUOAKTUBHBIX H3JIy4CHUH Ha JKUBBIC
12 12.9
OpraHU3MBbI
[TpakTrueckue pabOTHI:
HaGmtoieHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITYICHHUS.
12.10 HccnenoBanue TpekoB: U3BMEPEHUE SHEPTUM YACTHULIBI IO TOPMO3HOMY ITYTH
(o dotorpadusam).
W3mepenue paanoakTuBHOro hoHa
dusnyeckue SBICHUS B MPUPOJIC: CCTECTBEHHBIN pPaIuOaKTUBHBIA (OH,
12.11 KOCMHUYECKHUE JIYYH, PAJAHUOAKTUBHOE U3JYUCHUE NMPUPOJHBIX MUHEPAJIOB,
NeicTBUE paJiMOAaKTUBHBIX U3JTyYEHUN HA OPraHu3M YelloBeKa
112 TexHHUeCcKHne yCTPOWCTBA: CIEKTPOCKOI, WHIAWBUIYAJIbHBIA HJO3UMETP,

kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM 0230B0r0 YPOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111€r0
o0pa3zoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (U3MKK B HAaydyHOW KapTUHE MHUPA; CPOPMHPOBAHHOCTH
0a30BbIX TPENCTABICHUA O 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH SIBIICHUM
IPUPOIBI, O POJTIH SKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOpa3yromel pou GU3UKU
B pPa3sBUTHM €CTECTBEHHBIX HAyK, TEXHMKHM M TEXHOJOIMH, 00 3BOJIIOLUHU
¢u3nUeCKUX 3HAHUI 1 UX POJIH B LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTHHE MHPa,
O BKJIQ/I€ POCCUHCKMX M 3apyOEkKHbIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH,

00BsICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHIA

3HaHUS O BUJAX Marepud (BEIIECTBO W TMOJE), O IBM)KEHUH Kak crocole
CYLIECTBOBaHMs MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOM TEOpUHM CTPOEHUS
BEIIECTBA, O (PHU3MUECKON CYIIHOCTH SIBICHUM NPUPOAbl (MEXaHMYECKHX,
TEIUIOBBIX, IEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHME Pa3/IM4aTh SIBICHUS II0
ONMCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE ONBITOB, IEMOHCTPUPYIOLINX
JaHHOE (PU3MYECKOe SBICHHME; YMEHHE pPacIO3HaBaTh NMPOSBICHUE H3YYEHHBIX
(¢U3MUeCKUX SIBICHHH B OKPY)KAIOLIEM MHpPE, BBIIENAS HX CYILIECTBEHHBIC

cBOMCTBa (TPU3HAKH)

Brnanenue ocHoBaMM OHSATHUIHOTO arnapaTta i CHMBOJIMYECKOTO s3bIKa (PU3UKHU U
UCMOJIb30BaHUE HUX JUIsl pEIIeHUs y4yeOHBbIX 3aJad; YMEHHME XapaKTepu30BaTh
CBOWCTBA Tell, (PU3MUYECKHE SIBICHUS U MPOLECCHI, UCTIONb3YS (PyHIaMeHTaIbHbIE

N OMIIUPUYICCKHUEC 3aKOHBI

YMeHne onuchBaTh HN3YUCHHBIC CBOICTBA TEI U (1)PI3PILICCKI/IC SABJICHUS, UCITIOJIB3Ys

buznYeCcCKre BETHUNHBI

Brnagenne ocHOBaMU METO/IOB HAYYHOTO MMO3HAHUS C YIETOM COOJIIOICHUS PABUIT
0e30macHOTO TpyAa: HaOMoAeHNE (GU3HUECKUX SBICHHM:

YMEHHUE CaMOCTOATEIBHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U3 JTAaHHOTO
Habopa 000pYAOBaHUS 110 HHCTPYKITUH, OTIMCHIBATH XOJ OTBITA U 3aIIHCHIBATh €r0
pe3yabTaThl, (GOPMYIHPOBATH BHIBOABI;

NPOBE/ICHUE TMPSIMBIX U KOCBEHHBIX M3MEPCHUN (PH3MUECKUX BEIMYMH: YMEHHUE

IJIaHUPOBATh HU3MCPCHUA, CAMOCTOATCIBHO C06HpaTb OKCIICPUMCHTAJIbHYIO




YCTaHOBKY MO MHCTPYKIUH, BBIYUCIATH 3HAYEHHE BEIMYMHBI U aHAJIM3UPOBAThH
IIOJIy4YCHHBIE pEe3yJbTaTbl C YYETOM 3aJaHHOM IIOIPEIIHOCTH PE3YJbTAaTOB
M3MEPEHHIT;

MMPOBCACHUC HCCIOXHBIX 3KCIICPUMCHTAIIBHBIX HCCHGHOBaHHﬁ; CaAMOCTOATECIIBHO
coOuparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M TPOBOJUTH HCCIEAOBAHUE IIO
HHCTPYKIUU, TPCACTABJIATL MOJYUCHHBIC 3aBUCUMOCTHU (1)I/I3I/I‘-I€CKI/IX BCIIMYHUH B
BUJe TaOiauI M TrpaduKOB, YUYUTHIBATH MOTPELIHOCTH, JAENaTh BBIBOIBI IO

pe3yjibTaTaM HUCCICIOBaHUA

[TonnmaHmMe XapaKTepHBIX CBOMCTB (PM3NUYECKUX MoJelnell (MarepuanbHas TOUKa,
abCOJIIOTHO TBEPJOE TEJO, MOAEIH CTPOCHMS I'a30B, JKUAKOCTEH U TBEPABIX Tell,
IUTAHETapHasi MOJENb aTOMa, HYKJIOHHAas MOJEIb aTOMHOIO $pa) U YMEHHE

MPUMEHSTh UX JIJIs1 OObSICHEHUS (PU3NUECKHUX TPOLIECCOB

YMmenue oOBSICHATH (PM3NUECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHCJE U B
KOHTEKCTE CHUTYallud NPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, B YaCTHOCTH,
BBISBJIATH MPUYNHHO-CIIEJCTBEHHBIC CBSI3U M CTPOUTH OOBSICHEHHE C OMOPOH Ha
U3y4yeHHBIC  CBOWCTBAa  (pM3MUYECKUX  SIBICHUH,  (QHU3MUYECKUE  3aKOHHI,

3aKOHOMECPHOCTHU U MOJCIIN

YMenue pemath pacu€THble 3a1a4u (Ha 6asze 2 — 3 ypaBHEHU ), UCTIONB3YS 3aKOHBI
n q)OpMyJ’H:I, CBs3bIBAIOIINC (1)I/I3I/I‘IGCKI/IG BCJINMYHUHBI, B YaCTHOCTH, 3allMChIBATh
KpaTKoe yCJIOBUE 33J]auH, BBISBIISITH HEJOCTAIONINE TaHHBIE, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOMUMBIE TSI €€ pPellleHus, UCTIONh30BaTh CIPABOYHBIC JTAHHBIE,
NPOBOJUTHh PAcUY€Thl M OLEHUBATH PEATUCTHYHOCTh MOJYYCHHOTO 3HAYCHUS
¢u3MUecKoil BENMYMHBI, YMEHHE ONpPEACNATh Pa3MEPHOCTh (U3NYECKOMH

BEJIMYMHBI, TOJIyY€HHOH NMPHU PEelICHUH 3a1a4U

YMeHHe XapaKkTepu30BaTh IPUHLMIIBI JEHCTBUAS TEXHUYECKUX YCTPOMCTB, B TOM
yucie OBITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOIMYECKUX MPOLIECCOB 110
UX OIMCAaHMIO, WCIIONB3Ysl 3HAHUS O CBOMCTBAaX (PU3MYECKUX SBJICHUH U

HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

VYMeHHe UCTIOIB30BaTh 3HAHUS O (DU3MUYECKUX SBICHHUSAX B IOBCEIHEBHOW KU3HH
Ui obecriedeHus] OE30MaCHOCTH MpU OOpalieHuH ¢ OBITOBBIMH HPUOOpaMu U
TEXHUYECKHMH YCTPOMCTBAMH, COXPAHEHHs 3[0POBbS U COOJIOJCHUS HOPM
IKOJIOTUYECKOTO MOBEJCHUS B OKPYXKAIOLIEeH Cpe/ie; MOHUMaHue HEOOXOAUMOCTH
IPUMEHEHHS JIOCTIDKCHUH (GM3MKH M TEXHOJOTHMH sl  PalHMOHAIBHOTO

IIPUPOJOIIOIB30BAHNS




11

OneIT Moucka, mpeoOpa3oBaHus W TPEACTaBiIeHUs HHPOpMAUU (PU3NIECKOTO
COACPpIKaHUA C HUCITIOJIB30BaAHUEM I/IH(bOpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIX
TEXHOJIOTUH; YMEHUE OIEHUBATH JOCTOBEPHOCTH TOJIYYEHHOW WH(POpPMAIUU Ha
OCHOB€ HMCHOIIUXCI 3HAaHUU U AONOJHUTCIBbHBIX HWCTOYHUKOB; YMCHUC
UCTIOIB30BaTh TP BBHIMOJIHEHUHM YYEOHBIX 3aaHUi HAayYHO-TIOMYJISPHYIO
auTepaTypy GU3MYECKOro CONEpKaHus, CIPABOYHBIE MATEPUAIIBI, PECYPCHI CETH
WNuTtepHet; BinageHue 0a30BBIMH HaBbIKaMU IpeoOpazoBaHus WHGOPMAIMH M3
OTHOW 3HAKOBOW CHCTEMBI B JIpyr'yl0; yMEHHE CO3/1aBaTh COOCTBEHHBIC
NUCHbMEHHBIC W YCTHBIC COOOINEHHS Ha OCHOBE WH(POpPMAIMU M3 HECKOIBKHX

HUCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

1 MEXAHUWYECKUE ABJIEHUA

. Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema oTcyéta. OTHOCUTEIBHOCTD

IBIKECHUSA

PaBHOMepHOE U HepaBHOMepHOe nABmxkeHHE. CpenHsst ckopocTb. dopmyna i

1.2 BBIYHCIICHHSI CpeJTHEN CKOPOCTH: V = S/t

PaBHOMepHOG HpHMOHHHGﬁHOG JABHKCHUC. 3aBUCHMOCTb KOOpAUHATHI TCJIa OT BPCMCHU B

Clly4ae paBHOMEPHOTO MPSMOJIIMHEHHOTO IBUKEHHUSI:

1.3 x({@)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOEKIMH CKOPOCTH, MPOEKLUHU TEepEMEIICHNS,

MyTH, KOOPAUHATHI P PABHOMEPHOM IPSIMOIMHEHHOM JBHKEHUU

3aBUCHUMOCTh KOOpPAMHATHI TeJda OT BpPEMEHH B ClIy4ae paBHOYCKOPEHHOTO

HpHMOHHHeﬁHOFO JABUXXCHUA:

(] [y

Sx([) = "o; * [+ ax *

@opMyIIbl 1715 MPOEKIINH NEPEMENICHH S, TPOEKIIUN CKOPOCTH U IPOEKLIUU YCKOPEHUS TPU

PaBHOYCKOPEHHOM MPAMOJIMHENHOM JIBH)KECHUU:

[}

-~

1.4 s.(=v,, -t+a

x’

l\.)l
.

v (1)=v,, +a,-t,

a.(f)=canst,

) )

< _ <=9
v,  =2a.s

U, 9

<X
['padmku 3aBUCUMOCTH OT BpEMEHHU IJIsi MPOEKIUH YCKOPEHUs, MPOEKIUU CKOPOCTH,
IPOEKIMHA IEPEMELIEHUs, KOOPAMHATHI IPU PaBHOYCKOPEHHOM IPSMOJMHENHOM

JBHMXKXCHUN

CBoboanoe nagenne. Dopmyiibl, ONMUCHIBAIOIINE CBOOOIHOE TTAJICHUE TEla TI0 BEPTHKAIN

s (IBMXKeHHE Tena BHM3 WJIM BBEPX OTHOCUTENBHO NoBepxHocTH 3emun). ['padpuku
3aBUCUMOCTH OT BPEMEHHU JJI MPOEKINH YCKOPEHHUS, IPOEKLIUHA CKOPOCTH U KOOPINHATHI

npu CBO60,Z[HOM MaacHUU TCJia 1O BEPTUKAIIN




CKOpOCTbh paBHOMEPHOTO JBM>KEHUS TeJa [0 OKPYKHOCTU. HarpaBieHune ckopocTu.
dopmyia A5 BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPY>KHOCTH U TEPHOA 00palleHHS:

27R
T

LenTpoctpemurenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTENBHOIO YCKOPEHHS.

v

®opmyna ajsl BBIYUCICHUS YCKOPEHUS:

s
1.6 0 - v
“ R
dopmyra, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:
V= 1
T
Macca. ITnotHocTh BemecTBa. @opmyiia i BEIYUCICHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BenuynHa. CloXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBJIEHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEUCTBYIOIIEH Ha TEJIO0
Bzaumopeiicteue Ten. Tperuit 3akon HproToHa:
1.11 F2—>1=_Fl—>2
Tpenue nokos u TpeHue ckoiabxkeHust. Gopmyna A BEIYUCICHUS MOAYJIISL CHIIBI TPEHUS
CKOJIb)KEHUSI:
1.12

Fo=u-N




1.13

Hedbopmarus tena. Yopyrue u Heynpyrue nedopmaiuu. 3akoH ynpyrou aedopMammu
(3akoH 'yka):

F=k-Al

1.14

BCGMHpHO@ TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

my - M,
F=G.—_—2
R>
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TafCHUSI.
dopmyra a7 BHIYUCICHUS CHIIBI TSKECTH BOIHM3H noBepxHocTu 3emin: F = mg.
JBmxenue mnanet Bokpyr Cosnna. IlepBas kocMudeckasi ckopocts. HeBecoMocTs u

HepErpy3Ku

1.15

NwMmynbe Tena — BekTopHast Gu3nyYecKas BeTHIHHA.
D=mo

Nmnynbe cuctemsl Ten. M3menenne umnysnbca. IMIynbe CUiibl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:
D=myU, +m,0, =const

PeakTnBHOE NBIKEHNE

1.17

Mexannueckas pabota. @opmyia asisi BBIYUCICHUS paOOThI CUJIBL:

A=Fsoosa

Mexannueckass MOITHOCTE:

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. <D0pMyna JJIs1 BBIYUCIICHU A KUHETHYICCKOMN

SHEPIrUH:

5

mo-
B

Teopema o kuHeTHYecKoM 3Heprun. opmMyra AJisi BEIYUCIEHUS MNOTEHIUATBHOM SHEPTUn

TCJ1a, IOAHATOI'O

HaJa 3eMIIEN:

E,= mgh




1.19

MexaHuyeckasi SHEpPrus:
E=E.+E ?

3aKOH COXpaHEHUsI MEXaHUYECKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.

[IpeBpamieHne MexaHU4ECKON SHEPTUU IIPU HAIMYUU CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TPABHIIO» MEXAHHUKH.
Peruar. MomenT cuisl: M - Fl.

VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
[ToaBuxHBIN 1 HeTTOABWKHBIN O0510KkU. KITJ] mpocThIX MEXaHH3MOB,

n= Anonesnas
Asalpaqemx

1.21

aBiienue TBEpIOTO TENA.

d)opMyJIa JJISA BBIYHUCJIICHHUSA JAaBJICHUA TBép[[OI‘O TCIa:

-F
p_S‘

JlaBieHue ra3a. ATMOC(EepHOE NaBICHUE.

['uapocTaTdeckoe 1aBjIeHUE BHYTPH JKHUIKOCTH.

dopMyia 1y BBIYMCIICHUS 1AaBJICHUS BHYTPU KUIAKOCTH:

D=pgh+p,

1.22

3akoH [lackans. ['mapaBnuueckuii mpecc

1.23

3akoH Apxumena. @opmyna s ONPEAEICHUS BBITAJTKUBAIONIEH CUJIbI, JEHCTBYIONIEH HA

TEJNO0, NOrPYKEHHOE B )KUJKOCTb WJIU Ta3:
F, =pgV

YcnoBue nnaBanus Tena. [1maBanue CYI0B M BO3QYyXOILIaBaHUEC

1.24

Mexannueckue koneOaHus. AMIUIMTYJa, MEPUOa M dYactora kosiebaHuid. dopmyrna,
CBSI3bIBAIOILAS YACTOTY U MEPHO/] KOJIeOaHMIA:

1

V=T




1.25

MarteMaTuyecKkuii ¥ Py>KHHHBIA MasiTHUKA. [IpeBpalieHne sHepruu npu KojiedbaTeIbHOM

IBIDKCHUN

1.26

3aryxatomue konebanus. Beinyxennsie konebanus. Pezonanc

1.27

MexaHndecKkue BOJIHBI. HpOI[OJ'H:HBIG " MONCPCYHLIC BOJIHEI. I[J'II/IHa BOJIHBI 1 CKOPOCTH

pacrpocTpaHeHHs BOJHBI:

r=v-T

1.28

3ByK. I'poMKOCTbh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI HA TPaHMIIE ABYX CpEN.

NHuppa3Byk u yabTpa3Byk

1.29

IIpaxmuueckue pabomoi

W3mepenue cpenHeil MIOTHOCTH BELIECTBA; APXUMENOBOU CHIIBL; KECTKOCTHU IIPYXKUHBI;
Kod(duUIIMeHTa TPEHUS CKOJBXEHUSI; paOOThI CHJIBI TPEHHUS, CUJIbl YIPYTOCTH; CpenHel
CKOpOCTH JBHMKEHUS OpYyCKa [0 HAKIIOHHOM IMITOCKOCTH;, YCKOPEHHsI OpyCcKa U IBUKECHUU
M0 HAKJIOHHOM MJIOCKOCTH; YaCTOThI ¥ IEpHUoa KoJieOaHU MaTeMaTHYecKoro MasiTHUKa;
Y4acTOThI M TIepuo/a KoJeOaHui MPyKHHHOTO MasiTHUKA; MOMEHTA CHUJIBI, ICHCTBYIOIIETO
Ha pblyar; padoTbl CHIJIBI YIPYTrOCTU MPHU MOABEME I'py3a C MOMOIIBI0 HEMOABHKHOTO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU TObEME TPy3a C IOMOIIBIO MTOABHYKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMA MOTPYKEHHON YacTH Tella U
OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHJIBI OT MAcChl TEJIA; CUJIbI
TPEHMSI CKOJIBKEHHSI OT CHUJIbI HOPMAaJIbHOTO JABJIEHHSI U OT POJia TOBEPXHOCTH; CHIIBI
YIPYrOCTH, BO3HUKAIOLIECH B MPY)XUHE, OT CTENCHHU AeOpMAaLUU MPY>KUHBI; YCKOPEHUS
Opycka OT yrjla HakJIOHa HaNpaBJAIONICH; meproja (4acTOThl) KOJIEOAHWH HHUTSIHOTO
MasiTHHKA OT JUTMHBI HUTH; TIeproJia KoieOaHui MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U
KECTKOCTU TPYKUHBI, MCCIEIOBAHUE HE3aBUCHUMOCTH MepHoa KoyieOaHUil HUTSIHOIO

MasiTHUKA OT Macchl Ipy3a. IIpoBepka ycia0BUs paBHOBECHS pbluara

1.30

Qusuueckue sAen1eHUs 8 npupoode: TPUMEPHI JBIKEHUS C Pa3IMYHBIMH CKOPOCTSIMHU B
JKUBOW U HEXHUBOU MpUpOJIE, AEUCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, MPUIUBBI U
OTJIUBBL, JBMKEHHE IIaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE JBWKEHHUE IKUBBIX
OpPraHU3MOB, pblYard B TeJ€ YEJIOBEKa, BIMSHHE aTMOC()EPHOro IaBJICHUS Ha KUBOMN
OpraHu3M, IUIaBaHME pbIO, BOCIPUATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSICEHUE,

CECMUYECKHUE BOJIHBI, IlyHAMU, 3XO

1.31

TexHuueckue ycmpoticmea: CIUJIOMETP, AATUNKHU MOJO0KEHUS, PACCTOSHUS U YCKOPEHUS,
JTUHAMOMETp, TOMAIIUITHUKN, PaKEThl, pbluar, IMOJABWXHBIA W HEMOJBWKHBINA OJIOKH,

HaKJIOHHAs IUIOCKOCTb, IPOCTBIE MEXaHMW3MBI B OBITY, COOOINAIOUINECS COCYIbI,




YCTPOMCTBO BOJIONIPOBO/A, THIAPABIMUYECKUI Tpecc, MAHOMETP, OapoMeTp, BHICOTOMED,

MOPILHEBOW HACOC, ApPEOMETP, IXOJIOT, UCTIOIH30BAHUE YIbTPa3BYKa B OBITY M TEXHHKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKEHHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOCHHS BEIIECTBA.
2.1 Mogenu TBEPOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHUM BetecTBa. Kpucrammmaeckue u
amopdHbIe Tena
57 JBwxenue uvactul] BemiecTBa. CBsi3b CKOPOCTH JIBJKEHMSI YacTHUI[ C TeMIIepaTypoil.
' bpoyHoBckoe nBkenue, muddy3us
2.3 CMmauuBaHue Y KallWUISPHBIE SIBIICHUS
24 TennoBoe pacIIMpeHHE U CxKaTUE
2.5 TenoBoe paBHOBECHE
26 Buytpennsst sueprusi. Paborta u Teruionepenaya Kak criocoObl M3MEHEHHs] BHYTpPEHHEH
' SHEPIruu
2.7 Buae! Tenonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3IYYEHUE
Harpepanue u oxnaxaenue ten. KoamdecTBo TeIIoThl. Y AenbHas TEIIOEMKOCTD:
2.8 O=cm(t,—t,)
3aKOH COXpaHEeHHsI SHEPTUHU B TETUIOBBIX MpoIleccax. Y paBHEHUE TEIUIOBOTO OasiaHca:
2.9 0, +0, +..=0
Ucnapenue n xoHneHcanus. M3MeHeHne BHYTPEHHEW SHEPTUU B MPOLIECCe UCTIAPEHUS U
2.10 KoHAeHcanuu. Kumnenue sxuakocTu. Y aenbHas TemioTa napoodpazosanus: L = Q/m
2.11 Bnaxnocts BO3ayxa
[InaBnenue m kpucramnusauus. M3MeHeHHe BHYTpEHHEW DHEPrUM IIPU IUIABICHUU U
KpUCTAJUIM3alUU. Y JeNIbHAS TEIUIOTA TUIABJICHUS:
2.12 [0
m
513 BryTpeHHsIs sHEpTHUs cropaHus TOIUIMBA. Y AelbHAs TeIUIOTa CTOPAHUS TOILTUBA: ¢ = O/m
2.14 [Tpuntume! padoTs! TeroBsix ABuraTenei. KI1J[ remmoBoro aurarens
2.15 Ipakmuueckue pabomul




H3mepeHne ynenbHOU TEIIIOEMKOCTH METAUIMYECKOT0 HWIMHIPA; KOIUYECTBA TEIUIOTHI,
MOJyYEHHOTO BOJIOM KOMHATHOW TeMIlepaTypbl (UKCHPOBAHHOM Macchl, B KOTOPYIO
OIYIIECH HAarpeThli LWIMHAP; KOJINYECTBA TEIUIOTHI, OTAAHHOIO HATPETHIM LMIMHIPOM,
[IOCJIE OIIyCKaHUs €ro B BOJY KOMHATHOW TEMIIEpPaTypbl; OTHOCUTEIBHOW BIIAXKHOCTH
BO3/lyXa; YACIBHOMN TEIJIOTHI IUIaBJICHUS JbJa. MccaenoBanne U3MEHEHUsT TEMIIEPATYPbI
BOJIBI IIPU PA3JIMYHBIX YCIOBUSAX; SBJICHHS TEIUIOOOMEHA NMPU CMEIIMBAHUU XOJIOJAHOW U

ropsiueii BOZbI; Iporiecca HCrapeHust

Duszuyeckue A61eHUs 8 npupode: IMMOBEPXHOCTHOC HATAXKCHUC U KAIMUJIJIAPHBIC SIBJICHUA B

2.16 IpUpOJIe, KPUCTAIIBl B IIpUpoae, udinydeHue CoiHia, 3aMep3aHue BOJOEMOB, MOPCKUE
Opwu3bl; 0Opa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa
Texnuueckue ycmpouicmea: KaNWUIAPbl, TPUMEPbl HCIOJIb30BAaHUS KPHUCTAIJIOB,
2.17 KUAKOCTHBIM TEPMOMETp, JaTUUK TEMIIEpATyphl, TEPMOC, CUCTEMA OTOIUIEHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOMHA, IBUrATEIb BHYTPEHHETO CTOPAaHUS
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onexrpuzanus Tei. J[Ba BUJa 3JIEKTPUUECKUX 3apsI0B
3.2 B3aumoneiicTBue 3apspkeHHBIX Tenl. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe none. Hanpssk€HHOCTh anekTpudeckoro nois. [lpuHiun cyneprno3uuun
' JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE)
3 Hocurenu snektpudeckux 3apsaaoB. JleldcTBUE IEKTPUUECKOrO MO Ha AIEKTPUYECKUE
' 3apsasl. [IpoBOAHUKY U JUAIIEKTPUKU
[locTosiHHBIN 3nexkTpuueckuil Tok. JleWcTBus snexkTpudeckoro Toka. Cuia ToKa.
Hanpsoxenue.
3.6 I=q/t, U=A4/
DJEeKTpUYECKOE CONPOTUBIICHUE. Y IEITBHOE JIEKTPUIECKOE CONPOTUBIICHHE:!
3.7 R =pl/S
18 3akon Oma ans yyactka snekrpuuecko nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE TIPOBOJHUKOB:
3.9

I,=1,; U=U,+U,: R=R +R,




[TapannensHOE coelMHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHHUS:

U=UgI=1,+I;R=2.
“ < 2

CMenranHbIe COCIUHCHUA IMMPOBOAHHUKOB

Pa6oTa u MomHOCTH A5ekTprueckoro Toka. 4 = Ult, P = Ul

3.10
3akoH [[>xoyins — Jlenna:
p)
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHUTHOE TOJI€ MPSAMOro MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOU
' UHIYKIH
3.13 MarauTHoe 1noJje NOCTOSHHOTO MarHuTa. BzanMonelicTBre NOCTOSSHHBIX MAarHUTOB
3.14 JleficTBHE€ MarHUTHOTO I0JIL HAa IPOBOJHUK C TOKOM
3.15 Oneiter @apanes. SBnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuino Jlenna
Ipakxmuueckue pabomul
M3mMepeHue 311eKTpUUYECKOr0 COMPOTUBICHUS PE3UCTOPA; MOIIHOCTU 3JIEKTPUYECKOTO
TOKa; pabOThI 3JEKTPUIECKOTO TOKA.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHMKE (PE3UCTOPHI,
3.16 JaMIIO4Ka), OT HaIlpsDKEHHs HA KOHIAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTHBIIEHUS OT
JUINHBI IPOBOJIHUKA, IUIOIIAH €r0 MONEPEYHOr0 CEYEHUs U YAEIbHOIO COPOTUBIICHMSL.
[IpoBepka mpaBmia [Uisl D3JIEKTPUUECKOIO HANPSIKEHUS NPU  IIOCIEIOBATEIHLHOM
COEMHEHUH NPOBOAHUKOB; IIPABUIIA Ul CHIIBI AJIEKTPUYECKOT0 TOKA MPH NMapajuieIbHOM
COCMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JTAMITOUYKA)
Qusuueckue AeneHuss 8 npupooe: dIEKTPUUECKUE SIBICHUS B aTMocdepe, IJIEKTPUIECTBO
3.17 KHUBBIX OPraHU3MOB, MATHUTHOE I0JIe 3eMJIH, Apei] MONI0COB, POIb MArHUTHOTO TOJIS
JUIs )KM3HM Ha 3emiie, OJIIPHOE CUsSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEpMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 AIIEKTPUYECKOW  DHEPIUH,  AJIEKTPOOCBETUTENBHBIE  NPUOOPHI,  HArpeBaTelbHbIC
' AJEKTPOTPUOOpPH  (IPUMEPBI), AICKTPUUYCCKHE TMPETOXPAHUTETH, DIICKTPOMArHUT,
AJIEKTPOJIBUTaTENb IIOCTOSSHHOTO TOKA, TEHEPATOpP IMOCTOSTHHOIO TOKa
3.19 OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 371eKTpOMarHuTHBIX BOJIH
3.20 JlyueBasa monenb cBeta. [IpsaMoMHENHOE pacCIpOCTPAHEHNE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio




3.22

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS CBETA

3.23 Hucnepcus cBera
e JIunza. Xop nydeit B nuH3e. DokycHOE paccTosiHUE JUH3bI. ONTHYeCKas Cuja JIMH3bL: D =
' 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHYecKue NprudopsI
Ipakxmuueckue pabomul
N3mepenre ONTHYECKONW CHJIBI  coOuparoniell JIMH3BI, (POKYCHOTO  PAaCCTOSHHS
coOuparonieil JIMH3bI (10 CBOMCTBY paBeHCTBA pa3MEpOB MpeIMeTa U U300pakeHus, Koraa
3.26 MIPEAMET PACIIOJIOKEH B TBOMHOM (OKYCE), TOKa3aTeNsl MPETOMIICHHS CTEKJIa.
HccnenoBanue cBoiCTBa N300paXKEHHsI, TOJYYEHHOTO € ITOMOIIIBIO COOMpArOIeH JTHH3HI;
U3MEHEHHs (OKYCHOTO pACCTOSHHUS JBYX CIIOXEHHBIX JIMH3; 3aBUCUMOCTH YrIiia
IIPEJIOMJIEHUS CBETOBOTI'O JIy4a OT YIJIa IaJIeHUs Ha TPaHUIIE «BO3AYX — CTEKIIO»
327 Qu3suueckue senenuss 8 npupode: 3atmenuss Connua u JlyHbl, 1BeTa Tej, ONTUYECKUE
' sBIIEHHS B aTMocdepe (1BeT HeOa, pedpakuus, paayra, MUPax)
3.28 Texnuyeckue ycmpoticmea: 09KU, IEPUCKOT, oToarnmapaT, ONTHISCKHE CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Asb(a-, OeTa-, ramma-usnydenus. Peakiuu anbda-u Oera-pacnana
4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-vactui. [nanerapuas Mmozens aToma
4.3 CocrtaB aTroMHOTr0 sifpa. M3oTormsl
4.4 [lepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YUCEI
Qusuueckue s61eHUss 6 npupode: €CTECTBEHHBIH paJMOaKTUBHBIM (OH, KOCMHYECKHE
4.6 Jy4YH, PaZOaKTUBHOE H3JIyYE€HUE INPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaJMOAKTHBHBIX
M3JIy4CHHUI Ha OPraHU3M YeJIOBEKa
. Texnuueckue ycmpoucmea: CHEKTPOCKOI, HWHIWBHUIYAJIbHBIA JO3UMETp, Kamepa

BunbcoHa, snepHas sHEpreTruka
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