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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHUsSI COCTaBJeHA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI HAa 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBarenbHOl mporpammsbl, mnpeactaBieHHbIx B DOI'OC OO0, a Takke c y4éToMm
dbenepasibHON pabodeil mporpaMMbl BocnuTaHus W KoHmenmuu mpenomaBaHus ydeOHOTO
npeamera «Pru3uKay.

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTaBJICHA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI HAa 0a30BOM YpPOBHE OCHOBHO
oOpa3oBarenbHOl mporpammsbl, mnpeactaBieHHbBIX B PI'OC OO0, a Takke ¢ ydyeTom
denepanpHOi pabouell MporpaMMbl BOCIUTAHUS M KOHLEMIMHU MPENOAaBaHUs Yy4eOHOTO
npeamera «Pru3uKay.

Conepxanue  mporpamMMmbl 1Mo (U3MKE  HampaBieHO Ha  (OPMHUpPOBAHHE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAIOIIUXCS W OPTaHMU3AIMI0 M3YYCHHUS (PU3MKH Ha
JeSTEIbHOCTHOM OCHOBE. B mporpamMMe no (pu3MKe y4HUTHIBAIOTCS BO3BMOYKHOCTH y4€OHOTO
npeaMera B peanuzanuu TpedoBanuit ®I'OC OOO k mIaHUPYEeMbIM JHUYHOCTHBIM U
METaNpeIMETHBIM  pe3yjbTaTaM  OOy4YeHHUs, a TakKKe  MEXIPEIMETHbIE  CBSI3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00I1IEr0o 00pa30BaHMUsL.

[Iporpamma 1o ¢u3MKe ycTaHABIUBAET pacipeiesieHne yaeOHOro Marepuaia o rojaam
oOyueHust (1Mo KJjaccam), MOpeasiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS MPEAMETHOrO COAEpKaHWA W Yy4deTe BO3PACTHBIX
0COOEHHOCTEH 00yUaroIMXCS.

[Iporpamma 1o ¢Qusuke pa3paboTaHa C IEIbIO OKa3aHWS METOAMYECKOW TMOMOIIH
VUHUTEIO B CO3/IaHUH pabouel MporpaMMBbl 10 y4eOHOMY MIPEAMETY.

@u3uka SABIAETCS CUCTEMOOOPA3yIOLIUM Il  €CTECTBEHHOHAYYHBIX Yy4E€OHBIX
MPEJMETOB, MOCKOJBKY (PU3MUecKre 3aKOHbI JIeKaT B OCHOBE IIPOLIECCOB M SIBJICHUH,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acTpOHOMUEH U (U3nUecKoil reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHHY MHUPA, MPEJ0CTABIISIET HAanOO0JIee ICHbIE 00pa3Ilbl MPUMEHECHUS
Hay4YHOI'0 METOJAa MO3HAHUS, TO €CTh CII0CO0a MOJIyYeHHs TOCTOBEPHBIX 3HAHUN O MUPE.

Opna u3 riaaBHBIX 3a1a4 (PU3NYECKOro 00pa3oBaHus B CTPYKTYpe 0011ero oOpa3oBaHus
COCTOUT B (POPMUPOBAHHM €CTECTBEHHOHAYYHOW TIpaMOTHOCTM M HWHTEpeca K HayKe y
00yJaroIMXCs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIATaeT OBJIAJICHUE CIICTYIOITIMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YyIOIINUMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAyYHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNS,

e UHTEPOPETUPOBATh JAHHBIE M UCIOJL30BaTh HAYYHbIE JIOKa3aTEIbCTBA IS

MOTYYEHHUS BEIBOJOBY.

Henu u3ydenust PU3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs OINpE/eSiCHbI B
KOHIEMIIMM TpenojaBaHusi ydyeOHoro mnpeamera «@Puszukay B 00pa3oBaTeNIbHbBIX
opranm3zanusx Poccuiickoin ®enepainy, pealn3yonMX OCHOBHBIE 00I1€00pa30BaTEIbHbIC
MPOTPaAMMBL.

Henu nzydyenus: Gpu3mku:



e TMpHOOpETEHHE MHTEpeca M CTPEMJICHUS OOYYaroImMXCsS K HAayuYHOMY H3y4YEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTABICHUH O HAYYHOM METOJE IMO3HAaHUS U (HOPMUPOBAHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opmHpoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTara H3y4YeHHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHuE NPEACTABICHUIN O POJIU PUBUKH JJIs1 PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TNPEJICTABICHUNA O BO3MOXHBIX cdepax Oyaymiedl npodeccuoHanbHON
JESITeNIbHOCTH, CBA3aHHOW C ()M3MKOW, MOJATOTOBKA K JNajbHEHIIeMy OOYYEHHIO B
3TOM HAINpPaBJICHUU.

JlocTmkeHHe 3THX LieJied MporpaMMbl MO (PU3MKE Ha YpOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHMsI 00ECIIEYNBAETCS PELICHUEM CIIEIYIOIIHNX 3aa4:

e TMpUOOpETEHHWE 3HAHUW O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e MpUOOpPETEHHE YMEHHUN ONUCHIBATH U OOBACHATH (DU3NYECKUE SBJICHUS C
UCII0JIb30BAaHUEM IIOJIyYCHHBIX 3HAHUI;

e OCBOCHHE METOJIOB DPEIICHMs NMPOCTEHIIMX PACUETHBIX 3a1ad C HCIIOJIb30BAHUEM
(u3HUECKUX MOJIENEN, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;

e pa3BUTHE YMEHHMI HAOMIOJaTh NTPUPOAHBIC SIBICHUS U BBINOIHITH OIBITHI,
nabopaTtopHble pabOThl M 3KCHEPUMEHTAIbHbBIE HCCIIEAOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX IPUOOPOB;

e OCBOEHHE MPUEMOB PabOTHI ¢ MHPOpMalUEH (HUIUIECKOTO COICPKaHUS, BKIIIOYAS
MH(OpPMAIMI0O O COBPEMEHHBIX JOCTWKEHUAX (PU3MKH, aHAIU3 W KPUTHYECKOE
OLICHMBaHUE UH(OpMAIIIH;

e 3HAKOMCTBO €O cdepaMu MNpoPEecCUOHANBbHON JESTENbHOCTH, CBSI3aHHBIMU C
(U3UKON, U COBPEMEHHBIMHU TEXHOJOTUSMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3HUecKol HayKHu.

OO111ee YncIo 4acoB, PEKOMEHAOBAHHBIX JJI1 U3y4eHUs (PU3UKU HAa Oa30BOM YpOBHE, —

238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HeJIel0), B 8 kjacce — 68 yacoB (2 yaca B HEJIENI0),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIETIIO).

[Ipensaraemplii B porpamMme mo (u3uke nepeyeHb J1abopaToOpHBIX pabOT U OIBITOB
SBIIIETCS PEKOMEHJIaTeIbHBIM, YUYUTENb JIelaeT BBIOOP NpU TMPOBEACHUU JTabOPaTOPHBIX
paboOT M OIBITOB C YYETOM HHAWBHUIYAJIbHBIX OCOOCHHOCTEH OOy4aromuxcs, CIUCKa
HKCIIEPUMEHTAIbHBIX 3aJaHUM, NpeIaraéMplXx B paMKaX OCHOBHOI'O TOCYJAapCTBEHHOTO
HK3aMEHa M0 (PU3HUKE.

COJAEPKAHUE OBYYEHUA

7 KJIACC
@u3uKa u eé poJib B MO3HAHUHN OKPY:KAKOIIEro MUpA.



®u3uka — Hayka o npupoze. SAsnenns npupoapl. DU3NYECKUE SBICHUS: MEXaHUYECKUE,
TEIUIOBbIE, ANIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIE.

duznueckre BeNIUUUHBI. M3Mepenue ¢usznueckux BelUyuH. Duznyeckue MNpuOOpHI.
[TorpemnocTh U3MEpeHUt MexayHapo Has CUCTEMA €UHHUIL.

Kak ¢usmuka u apyrue ecrecTBeHHbIE HAYKH M3Yy4alOT mpupoay. EcrecTBeHHOHAYUYHBIH
METOJ] MO3HaHUs: HAOJIIOJEHUE, MOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBUKEHUE THUIIOTE3,
HKCIIEPUMEHT IO TPOBEpPKE THUMOTe3, OOBACHEHHE HabiogaemMoro sipieHusa. OnucaHue
(bU3MYeCcKuX SIBICHHUH ¢ MOMOIIbIO MOIeNel

Jlemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUS.

2. ®dusznueckue NpuOOPHI U MPOLEAYpPa MPSIMBIX U3MEPEHHI aHATIOTOBBIM U IIU(POBBIM

pruOOpOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenesieHHE LIEHBI ISICHUS] IIKAJIbl U3MEPUTEILHOTO Mpudopa.

2. H3mepenue paccTosiHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OrmpepneneHue pa3MepoOB MabIX TENl.

5. M3mepeHue Temmeparypbl MpH MOMOIIM >KHUIAKOCTHOTO TEPMOMETPAa M JIAaTYHKA

TEMIIEPATYPHI.
6. IIpoBeneHue ucclieIOBaHUS MO MPOBEPKE TUIIOTE3bI: NAIBHOCTh MOJETA IIApPHUKAa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM OOJIbIIe BHICOTA MyCKa.
IlepBoHaua/ibHbIE CBEeCHUS O CTPOCHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, UX pa3mepbl. ONbIThI, TOKA3bIBAOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxeHne yactul BemecTBa. CBsI3b CKOPOCTH JABWKEHUSA YACTHUI[ C TEMIIEPATYPOM.
BbpoynoBckoe nBmwxkenue, muddysus. BzauMmoaelicTBue 4YacTHIl BEIIECTBA: NMPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEHM U  TBEPABIX
(kpucTammuyeckux) Tesl. B3aumMocBs3b MEXAy CBOMCTBAMH BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHhIX COCTOSIHUM
BO/IbI.

Jemoncmpauuu.

1. HaGmroneHue 6poyHOBCKOTO JBUXKCHHUS.

2. Habmogenue nuddyszuu.

3. HabGmronenue siBneHuit, 0ObSICHIIOMUXCS MPUTSHKEHUEM UM OTTAIKUBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOJIb30BaHUEM GoTorpadmii).

2. OnbIThI 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHUS ra30B.

3. OmnbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSHKEHUS.

JIBH:KeHMEe U B3aMMO/IeiCTBHE TeJl.



Mexanuyeckoe ABuKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE HBHKEHHE. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHHUU. PacueT myTu U BpeMEHHU JIBUKEHUSL.

SBneHne wHepuuu. 3aKOH MHEPUUU. B3aumoaelicTBue Ten KaK NMPUYMHA U3MEHEHUS
CKOpPOCTH IBHWKEHHMS Tel. Macca Kak Mepa MHEpTHOCTH Tena. [InotHocTs BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €TUHUIIE 00bEMa BEIECTBA.

Cuna Kak XapakTepuCTHKa B3auMozeicTBus Ten. Cuiia ynpyroctd M 3akoH ['yka.
N3MmepeHne cuibl ¢ TOMONIBIO JUHAMOMETpA. fIBJIEHUE TATOTEHUS M cuiia TsokectH. Cuna
TSDKECTH Ha Apyrux mianetax. Bec tena. HeBecomocTs. CloKeHHE CUII, HAPABJICHHBIX IO
oaHoil mpsimoil. PaBHoxeicTByromas cui. Cuina TpeHusa. TpeHue CKOJIbKEHUSI U TPEHUE
1okosi. TpeHue B MpUpPOJE U TEXHUKE.

Jemoncmpayuu.

Ha6nronenue MexaH4ecKoro IBMXKEHHUS Tela.
N3Mepenre CKOpOCTH NPSIMOIMHEUHOTO JIBUKEHUS.
HaOnronenue siBieHUs1 THEPIUU.

CpaBHeHUE Macc MO0 B3aUMOAECHCTBUIO TE.
CrnoxeHue cuil, HalpaBJICHHBIX 110 OJTHON TIPSIMOA.

Jlabopamopnwie pabomul u onvimol.

1. OmpenenieHre CKOPOCTU PAaBHOMEPHOIO JBIKEHUS (IIapUKa B KUAKOCTH, MOJCIIH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. Ompenenenne cpeHel CKOPOCTU CKOJBXKEHUSI OpycKa WM MIapHKa MO HAKJIOHHOU
MIJIOCKOCTH.

1
2
3
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aUMOJIEHCTBUH TETI.
5
6

Omnpenenenne MIOTHOCTH TBEPIOTO TeNA.
4. OmbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh paCTKEeHUs (aedopMaliin) npy>KUHbI OT
MIPUIIOKEHHOM CHUIIBL.
5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI TPEHHSI CKOJIBKEHHUS OT BEca Teja U
XapaKTepa CONMPHUKACAIOIINXCS TOBEPXHOCTEN.
/laBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.

Hasnenue. CrocoObl yMEHbIIEHHMS M YBeJIWYeHUs JaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JaBJEHHUS Ta3a OT oO0bema, Temmneparyphl. Ilepenada naBiieHUs TBEpPIbIMHU
TeJaMHU, )KUJIKOCTSAMU U razamu. 3akoH I[lackaid. [ITHeBMaTHueckue MalniMHbl. 3aBUCUMOCTh
JaBJICHUS XKUAKOCTU OT riryOuHbl. ['mapocratnyeckuit mapagokc. CooOIaronecs: CoCy/Ibl.
['unpaBnuyeckre MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe aasienue. [I[pUuuuHbl CylIIeCTBOBaHUS BO3AYLIHOM
o6onouku 3emnu. OnweiT Toppuuerum. M3mepenue atMochepHOro JTaBiCHHs. 3aBUCUMOCTD
aTMoc(epHOro MJaBieHUsT OT BBICOTHI HaJx ypoBHeM Mops. [lpubopsl nns usmepeHus
aTMOC(EPHOTO JTaBJICHUS.

JleicTBUE KUAKOCTM M Tra3a Ha IMOIPY)KECHHOE€ B HHUX TeJO. BpITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozngyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHHS ra3a OT TEMIIEPATYPHI.

2. Ilepenava naBieHuUs KUAKOCTBIO U Ia30M.
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CooOmiaromuecs COCy/Ibl.

I'mppasnuuecknii npecc.

[IposiBeHue nelicTBUs aTMOC(EPHOTO TAaBICHMUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0BEMA MOTPYKEHHOM YacTH Tejla M
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOU KUJIKOCTH.

VYcnoBue muaBaHMs TeN: IUIABAHWE WIM IIOTPY)KEHUE Tel B 3aBUCHMOCTH OT
COOTHOIIECHMS TUIOTHOCTEN TeJa U )KUJIKOCTH.

Oopamopubvle padomovl U OnvIMBL.

HccnenoBanue 3aBUCHMOCTH Beca TENA B BOAE OT 00BbEMA NOTPYKEHHOM B JKUJIKOCTh
YacCTH Tena.

OnpeneneHre BBITAIKUBAIOLIEH CWIbI, JACHCTBYIOLIEH Ha TEJO, MOTIPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHCHMMOCTH BBITAJKHUBAIOIIEH CHJIbI, JCUCTBYIOIIEW Ha TEIO B
KHUJIKOCTH, OT MacChl Tena.

OMnBIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEN CHIIBI, JENCTBYIOIIEN HA
TEJIO B )KUJKOCTH, OT 00bEMa NOrPyKEHHOM B )KUIKOCTh YACTH TEJA U OT INIOTHOCTU
KUJKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKM W ONPEACICHHUE €€
IPYy30II0ABEMHOCTH.

Pa6oTa u MOIIHOCTB. JHEpPIUsl.
Mexanudeckas pabota. MOIHOCTb.

IIp
peIyara.

OCTble MEXaHU3MBI: pbluar, OJOK, HakKJIOHHas IJIOocKocTh. [IpaBuio paBHOBecus
[TpumeHeHue npaBuiia paBHOBECHUS pbluara K OJIOKY. «30J0TO€ NPAaBUIIO» MEXAHUKH.

Kosddumment nonesnoro aeiictBus (manee — KIIJ) mpocteix mexanu3moB. Ilpoctbie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. KuHetnueckas um noreHuuanbHas sHeprus. [IpeBpaienue
OJHOTO BUJa MEXAHUYECKON SHEPrUU B APYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHHKE.
Jemoncmpayuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1.

2.
3.
4.

8 KUVIA

Onpenenenue pabOThl CUJIBI TPEHHUsS] TPU PABHOMEPHOM JIBIKEHUHU Tella II0
TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue yciioBuid paBHOBECHUS pblUuara.

N3mepenune KIIJ] HakIIOHHON TIIIOCKOCTH.

N3ydenne 3aKkoHa COXpAHEHHSI MEXaHUYECKOW SHEPTHUHU.
CC

TenJioBble IBJICHHUS.
OcCHOBHbBIE TOJIOXKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUSI BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJEKYJ. OMNbIThI, MTOATBEPKAAIOIINE OCHOBHBIC IMOJOMKEHUS
MOJIEKYJISIPHOKMHETUYECKOW TEOPHUH.



Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHUM BetmecTBa. Kpucrammmaeckue
u amopdubie Tema. OOBsICHEHNWE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TET HA OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON Teopur. CMauynBaHUE U KalWJUISIPHBIE SIBJICHHUS.
TennoBoe paclIMpeHUE U CKaTHUE.

Temneparypa. CBsi3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHYKEHUSI YaCTHII.
Baytpennss sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH OJHEpruu: Terwionepenada |
coBepiieHre padboTel. Buabl Temionepeaaun: TeIIONPOBOAHOCTb, KOHBEKIUS, U3TyUCHUE.

KonuyecTBo TeminoTel. YenabHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TEeIIoBOe
paBHOBecHe. YpaBHEHHUE TEIIOBOTO Oasianca. [1naBnenue u oTBepaeBaHUE KPUCTAILTMYECKUX
BEILIECTB. YJenbHas TeruioTa miasieHus. [lapooOpazoBanne u koHjeHcamus. Mcnapenue.
Kunenue. YnenbHas Temiora napooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYPhl KUICHUSI OT
aTMOC(EPHOro JIaBJICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuuner pabdotsl TemnoBeix asurateneil KIIJ[ temnmoBoro asuratens. TermmoBbie
JBUTATEM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

HaOnronenue OpoyHOBCKOTO ABUKEHUSI.
Habmonenue nuddysumn.
Habmronenue sBIeHN CMauMBaHKS M KalMJLIAPHBIX SBJICHUM.
HabGnronenue TemioBoro pacumpeHus Tedl.
N3meHenue naBieHus raza npu M3MEeHEHUU 00bEMa 1 HarpeBaHUU WM OXJIaKICHUU.
[TpaBuia u3MepeHus: TeMIEpPaTyphl.
Bune! Termonepenaun.
OxJtaxkieHue pu COBEPIIICHUH pabOTHI.
HarpeBanue npu coBepIiiieHUN paOOThl BHEITHUMU CHUJIAMHU.
. CpaBHEHHE TEIIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
. HaOmronenue KkumneHus.
. HabGmonenue nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
13. Mogenu TEIJIOBBIX ABUTaTEIICH.
Jlabopamopnwie pabomuel u onvimol.
1. OnbITHI IO OOHAPYKEHUIO ACHCTBUS CHJT MOJIEKYJIIPHOTO MPUTSHKEHUS.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OmnbIThI 10 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH 1 TBEPIBIX TEN.
4. OmnpenencHue TaBICHUS BO3AyXa B OAJLTOHE MITIPHUIIA.
5. OmbITHI, NEMOHCTPUPYIONINE 3aBUCHMOCTH JABJICHHUS BO3IyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAKICHHUS.
6. IlpoBepka TUMOTE3bl JMHEWHON 3aBUCUMOCTH JUJTMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTyPHI.
7. HaOmronmenvie n3aMeHeHUs] BHYTPEHHEHW SHEPTHH TeJla B PE3YJIbTATe TEIIONepe1adn |
paboOThl BHEIIHUX CHIIL.
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8. HccnemoBanue siBJICHUS TEIIO0OMEHA TTPY CMETITUBAHUH XOJI0THON U TOPSYEH BOJIBI.
9. OmpeneneHre KOJMMYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW MPH TEIUIOOOMEHE C
HarpeTbiM METAJUTNYECKUM LIUIUHIPOM.

10. OnpenienieHne yaeabHON TeMIOEMKOCTH BEIlIECTBA.

11. MccnenoBanue npoiecca HCHapeHusl.

12. OnpeniesieHne OTHOCUTEIBHOU BIIAXKHOCTH BO3/TyXa.

13. Onpenenenue yaeabHON TeIUIOTHI IJIaBJICHUS JIbJA.

JJIeKTpU4YeCKHue 1 MATHUTHbIE SIBJICHUS.

DinekTpu3anus Tea. JBa pojia 3JIeKTpUYecKuX 3apsaaoB. BzauMoieicTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTh CHJIBI B3aUMOJICUCTBUS 3apSDKEHHBIX TENl OT BEIUYUHBI
3apsiIOB M PACCTOSIHUSI MEXK]Ty TEJIaMu ).

DnekTpuueckoe nojue. Hanpssk€HHOCTE 3neKkTpudeckoro nois. [ [puHiun cyneprno3nuinum
AIEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snektpudeckux 3apsnoB. DJIEMEHTAPHBIN dIeKTpudeckui 3apsa. CtpoeHue
aroMa. [IpoBOAHUKY M TUAIIEKTPUKU. 3aKOH COXPAHEHHUS ANEKTPUUECKOTO 3apsiaa.

DIJIEKTPUYECKUN TOK. YCIIOBUSI CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKAa. M CTOYHMKH
MOCTOSIHHOTO TOKa. JIEHMCTBUS JIEKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUUECKUM TOK B )KUIKOCTSIX U ra3zax.

Onektpuueckas nenb. Cuiia TOKa. DJEKTpUYECKOE HamnpspbkeHue. COnpoTHBIIEHUE
MPOBOJIHUKA. Y JAEIBHOE CONPOTHUBJIEHUE BelecTBA. 3akoH Owma s y4yacTKa LEMHu.
ITocnenoBaTenbHOE U ApaUIEIbHOE COEIUHEHNE IPOBOJHUKOB.

Pabora m MOIIHOCTH AIEKTpUUYECKOro TOKa. 3akoH J[xoyns—JIeHma. DiekTpuueckue
I[ETNH ¥ TOTPEOUTENH IIEKTPUIECKOM SHEpTruH B ObITy. KopoTKoe 3aMbIkaHue.

[TocTossHHBIE MarHUTHL. B3amMoaeicTBHE MOCTOSHHBIX MarHUMTOB. MarHuTHoOE MOJIE.
MarauTtHoe nosie 3eMJIM U €ro 3HauYeHue ISl )ku3HU Ha 3emiie. OnbiT Dpctena. MarHutHoe
[0JIe  BJIEKTPUYECKOro ToKa. IIpruMeHeHue »JIEeKTpOMarHuToB B TeXHUKeE. JlencrBue
MAarHUTHOTO TIOJII HA MPOBOJAHUK C TOKOM. OJIEKTPOABHUIaTelb IOCTOSHHOIO TOKa.
Hcnonb3oBaHue 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apanes. SBieHUE JJIEKTPOMArHUTHOW uWHAyKIuU. I[lpaBuno JleHna.
Onektporeneparop. CrnocoObl MOJYYEHUS SJIEKTPUUECKON SHEPrUu. DJIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUs Tell.

JIBa poJia 3NIEKTPUUECKUX 3apsA0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOMA.

DJIIeKTpoCTaTUUEeCKast MHAYKIIUSL.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[TpOoBOAHUKY U JUATIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUYECKOTO TOJIA.

HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUN TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

["a30BB11 pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenune 3JeKTpUueCcKOro HalpsKeHUs BOJIbTMETPOM.

PeocTat 1 Mara3uH COpOTUBIICHUM.

B3anMopaeiicTBHE ITIOCTOSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJHOCOB MarHuTa.
MoaenupoBaHre€ MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHuT.

JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHUH.

Onbitel Dapajes.

3aBUCUMOCTB HaIPABJIEHUS MHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBEHMUSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

A A

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITH 110 HAOTIOICHUIO STIEKTPU3ALIMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
Hccnenoanune AECTBUS 3JIEKTPUUECKOTO MOJI HA MIPOBOJIHUKHU U JUAIEKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON 1IETH MOCTOSIHHOTO TOKaA.

N3mepenue u peryampoBaHie CHIIbI TOKA.

N3MepeHue u peryimpoBaHUE HANIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKA, HIYIIETO 4YEpe3 pe3ucTop, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnpITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTbH  AJIEKTPHUUYECKOTO  COMPOTUBICHUS
MPOBOJIHMKA OT €ro JJIMHBI, IIOIIAIA MONEPEYHOI0 CEYEHUS U MaTepHalla.
[IpoBepka mpaBuiia CIOXKEHUS HANPSKEHUW MPU MOCIEIOBATEIbBHOM COCAMHEHUU
IBYX PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUIIbI TOKA MPU MapajuieIbHOM COSIUHEHNUN PE3UCTOPOB.
Onpenenenne pabOThI AJIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTHU AJEKTPUUECKOTO TOKA, BBIIEISIEMON Ha pEe3UCTOpE.
Uccnenoanne 3aBUCUMOCTH CUJTBI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HAITPSIAKEHUS
Ha HEW.

Onpenenenue KII/I HarpeBaTens.

UccnenoBanre MarHuTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHWTHOTO TMOJS TOCTOSHHBIX MAarHUTOB TPH MX OOBEIWHEHUU H
pazzieNeHun.

HccnenoBanue 1€MCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJICHCTBUS KAaTYIIKHA C TOKOM
Y MarHuTa OT CUJIbl TOKAa M HAalIPaBJIEHUS TOKA B KATYIIKE.

N3ydenue neiicTBUSI MAarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.

KouncTtpyupoBanue u nu3ydenue paboThl JJIEKTPOIBUTATES.

Namepenue KIIJI asekTpoaBUrateibHONM yCTaHOBKH.



21. OTBITEI IO HCCICOAOBAHHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOWH: UCCIICAOBAHUC
W3MEHEHMH 3HAUYCHUS U HalpaBJICHUA MHAYKIIMOHHOI'O TOKA.

9 KUIIACC

Mexanuyeckue siBJICHMA.

Mexanunueckoe nBrxeHre. MarepuanbHas Touka. Cucrema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 [JBIKEHUsA. PaBHOMEepHOe mpsMosmHenHoe IBukeHue. HepaBHoMepHOe
OPSIMOJIMHENHOE NBMKEeHUE. CpelHssi 1 MTHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHOyCKOpeHHOE NpSIMOJHHEHHOE aBikeHune. CBOOOHOE TMajeHHUE.
Oneritsl ["anunes.

PaBHOMepHOE ABM>KEHUE 110 OKpYXHOCTH. [lepruon u yactora oOpamienus. Jluneinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IlepBsiii 3ak0H HproToHa. Bropoii 3akon HeroTtoHa. Tpetuit 3akon Herotona. [IpuHiun
CYyHEPIO3ULINU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHMS: cuia TPEHUs CKOJIBXKEHUS, CUJIa TPEHUs
II0OKOs1, IpyTU€ BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHUE CBOOOJHOTO MaJCHHS.
JBmwxenne rmianeT BOKpyr Comuma. IlepBas kocmmueckas ckopocTb. HeBecomocTs u
[IEpErpy3KH.

PaBHOBecne MatepuaibHOM TOYKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecre TBEPIOTO
TEeJIa C 3aKPEINIEHHON OCBhIO BpalieHuss. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynece Tena. M3menenne nmnynbca. UMmyibe cuiibl. 3aKOH COXpPaHEHUs UMITYJIbCA.
PeaktnBHOE nBMXEHUE.

Mexannueckasi pabota 1 MOIIHOCTh. PaboTta cui TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruu u padotsl. [loTeHManpHas sHeprus Tena, NOJHATOrO HajJ MOBEPXHOCTHIO 3EMIIH.
[loreHumanbHass odHeprus cxarod npyxuHbl. Kunernueckas oHeprusa. Teopema o
KMHETUYECKOW 3HEPTUU. 3aKOH COXPaHEHUSI MEXAHUYECKON SHEPTUU.

Jemoncmpayuu.

1. HaOmioneHne MexaHMUeCKOro ABM)KEHUS TeJla OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHME MyTel U TPAEKTOPUI IBHXKEHHSI OJHOTO U TOTO K€ Tela OTHOCUTEIIBHO
pPAa3HBIX TEJI OTCUYETA.

N3Mepenne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBUXKEHUSI.

HccnenoBanue npu3HAKOB PAaBHOYCKOPEHHOI'O IBUKEHUS.

HabGuroienne 1BMKEHUs Tella o0 OKPYKHOCTH.

HaGntoneHne MexaHMUYECKUX SIBJICHHMM, MPOUCXOIAIIMX B CHCTEME OTCUéra
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENBHO KaOUHEeTa
bu3uKH.

7. 3aBHCHMOCTb YCKOPEHHMS TeJla OT MacChl TeNa U JEHCTBYIOLIENH HA HErO CUJIBL.

8. HaOmronenue paBeHCTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

9. HM3MeHeHue Beca Tena IpU YCKOPEHHOM JIBUKCHHH.

10. [lepenada nmiynbca npy B3auMOJEUCTBUH TEIL.
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11
12
13
14
15
16

[Ipeo6pazoBanust SHEPTUU MTPU B3aUMOICHCTBUHU TEJL.

CoxpaHeHHe UMITYJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

HabutoieHne peakTUBHOTO ABM)KEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU IPU CBOOOAHOM IaJIEHUU.

CoxpaHeHHe MEXaHUYECKOW SHEPTUH ITPH ABMKEHUH TEJIa MO/ IEUCTBUEM MPY>KUHBI.

Jlabopamopnsie pabomuel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Uil pa3roHa M JAJbHEHMIIEr0 PaBHOMEPHOIO JABMKCHUS
IapyKa WIN TEIEKKH.

OmnpeneneHne cpeHENd CKOPOCTU CKOJIbKEHHS OpyCKa WM JBHKEHUS IIapUKa IO
HaKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEeHHUs Tena NPU PaBHOYCKOPEHHOM JBM)KEHUM IO HAKJIOHHOMN
IUIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH MyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBHKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUIIOTE3bl: €CIU MPU PABHOYCKOPEHHOM JABMKEHUM 0€3 HadalbHOU
CKOPOCTH IIyTM OTHOCATCS KakK psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUSI.

Omnpenenenre kodpPuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHUS] TPU PABHOMEPHOM JIBJKEHUHU Tela [0
TOPU30HTAIBHON NOBEPXHOCTH.

Onpenenenre pabOThl CUJIBI YNIPYTOCTH MPU MOABEME Tpy3a C HCIHOJIb30BAaHUEM
HETOJBUKHOTO U OJIBUXKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXpaHEHUs SHEPTHH.

Mexannueckue koJjedoanuss HW  BoJaHbLKoneOarenpnoe  aBuxkeHune. (OCHOBHEBIE

XapaKTepUCTUKU KoJieOaHWM: TMEepHoJl, YacToTa, aMmIUIMTyaa. MaremaTudeckuii u
MpY>KUHHBIN MasiTHUKH. [IpeBpanieHue sHepruu npu KojedaTeIbHOM JBUKEHUU.
3aryxaromue koneOanus. Boinyxkaennsie koneOanus. Pesonanc. Mexannueckue BOJTHBI.
CpoiicTBa MexaHWYeCKMX BOJIH. [IpojosnbHBIE M moOnepedHble BOJMHBL J[JIMHA BOJIHBI H
CKOpPOCThb €€ paclpocTpaHeHus. MeXaHu4YecKue BOJIHBI B TBEPAOM Telle, CEUCMUYECKUE

BOJIHBI.

3ByK. ['poMKOCTh 3ByKa 1 BeicOTa ToHA. OTpakeHue 3Byka. MH(dpa3Byk u ynbTpa3ByK.
Jemoncmpayuu.

A e

Ha6nronenue xonebanuii Te MO ASUCTBUEM CHITBI TSYKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

Pacnpoctpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (Ha MOJIENH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.



Jlabopamopnvie padbomul u onvimul.

1.
2.
3.

7.

Omnpenenenre 4acToThl U Mepro/ia KoueOaHUl MaTeMaTHYECKOTO MasgTHUKA.
Omnpenenenre 4acTOThl U Meproa KoJieOaHUN MPYKUHHOTO MasTHHUKA.
WccnenoBanue 3aBUCUMOCTHU MEPUOJIa KOJICOAHUI MOJBEIIEHHOTO K HUTU Ipy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEPUOIA KOJIEOAHUHM PYKUHHOTO MAasATHUKA OT MAacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoja KojiebaHUl rpy3a, MOABEHIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneITBl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh IE€pUOAA KOJEOaHWW MNPy KUHHOTO
MasgTHHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.

N3mepenue ycKopeHHst CBOOOJHOTO MaICHHUSL.

DJIEKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJiH. [llkana 35eKTpOMAarHUTHBIX BOJIH. VCrOnb30BaHME 3IEKTPOMArHUTHBIX BOJH JJIS

COTOBOM CBSI3H.
DJIeKTpOMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.

1.
2.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1.

N3yuenune CBONCTB AEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO Tele(oHa.

CeeToBbIe SIBJICHHS.

JlyueBast Mmozenb cBera. Mcrounuku cBera. [IpsiMosinHelHOE pacipOCTpaHEHUE CBETA.
3atmenns Connua u JIynsl. Otpaxenne cBeta. [1nockoe 3epkano. 3aKOH OTpa)XKEHUs CBETA.

IIpenomnenue cBera. 3akOH mpesomiieHHs cBera. [lonHOe BHYTpEHHEE OTpakKeHHE
cBeTa. Mcnosb30BaHuE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xon mywedt B smH3e. Ontuyeckas cuctema (oroamnmapara, MHUKPOCKONA H
Teneckona. ['ma3 kak onTuyeckasi cuctemMa. banm3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. Onbitel HetoToHa. CrioskeHHE CIEKTPaIbHBIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.
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[IpssiMmonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTuyueckuid CBETOBO/I.

Xon nydyei B coOuparolei JImH3e.

XoJ JIydeu B paCCEUBAIOLIECH JIUH3E.

[Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuumn aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monens rinasa.



11. PaznosxeHnue 6e10ro cBeTa B CIIEKTP.
12. [lomyuyenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie pabomuel u onvimol.
1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yTIJia MaICHUS.
2. W3ydeHue xapakTepUCTUK H300paKeHHUs IPeIMETa B TNIOCKOM 3epKalie.
3. HccnenoBaHne 3aBUCUMOCTH yTila MPEJIOMIIEHUSI CBETOBOTO Jyda OT yIJIA IaJICHUS
Ha TPAHULE «BO3IYX—CTEKIIO.
[TonyyeHnue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.
Omnpenenenre GOKYCHOTO paCCTOSHUS U ONITUYECKOMN CHIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI IO Pa3IOkKEHUIO OEIOr0 CBETA B CHEKTP.
OnbITEl MO BOCTIPUSTHIO 1[BETA MPEIMETOB MPU UX HAOIIOJCHUM 4Yepe3 LIBETOBBIC
(bUABTPEIL.
KBanToBbI€ IBJICHUA.

Omneitel Pe3zepdopna u miianerapHas mojenb aroma. Moaens aroma bopa. Ucnyckanue
Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- W ramma-uziaydeHus. CTpoeHHE aTOMHOIrO sjpa.
Hyxkionnas Monens aromHoro simpa. M3otomsl. PagmoaktuBHbIE TpeBpamieHus. [lepuon
MOJTypacrajia aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsSIOBOTO M MAaCCOBOTO YHCEN. DHEPTUsd
CBSA3M aTOMHBIX s1iep. CBsi3b Macchl ¥ sHEpruun. Peakiuu cunresa u aenenus saep. Mctounuku
sHeprun ConHua U 3BE3.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIE OPTraHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3ITYyYEHUs ¥ TOTJIOIICHUSI.

2. CrnexTpsl pa3IMuHbIX Ta30B.

3. Conextp Bogopoza.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5

6

No v e

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYyUEHUH.
. Perucrpanus uznydeHuss IpUPOTHBIX MUHEPAJIOB U TIPOYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HabnrogeHue CTIUIONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyUCHHSI.

2. UccnenoBanme TpPEeKOB: M3MEpPEHUE DHEPTHUU YACTHUIBI MO TOPMO3HOMY ITyTH (I10

doTorpadusim).

3. U3mepenue pagnoakTuBHOTO (OHA.

IHoBTOpUTEIBbHO-00001AIOIINI MOYJIb.

[ToBTOpUTENHEHO-0000MAOIMNI  MOAYAh TpPEAHA3HAYCH I CHUCTEMAaTH3aluu |
0000IIeHNsT TIPEAMETHOTO COJIEPKAHUSI M OMbITAa JEATCILHOCTH, MPUOOPETEHHOTO MPHU
U3Y4YEHUH BCETo Kypca (PM3UKHU, a TaKKe UIsl MOATOTOBKA K OCHOBHOMY I'OCYJIapCTBEHHOMY
AK3aMEeHY 10 (pu3uKe A1t 00yJarouXcs, BHIOPABIIMX ATOT YUEOHBIN MPEIMET.

[Ipy wu3yuyeHWHM MAHHOTO MOIYJSI PEATM3YIOTCS H CHUCTEMATHU3UPYIOTCS BUIBI
NEeSTETPHOCTH, HAa OCHOBE KOTOPBIX OOECMEYMBACTCA JOCTHIKEHUE TMPEIMETHBIX U
METaIpeIMETHbIX TUTAHUPYEMBIX PE3yIbTaTOB 00yUeHUsI, GOPMHUPYETCS €CTECTBEHHOHAYYHASI



IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCJIEAOBAHUS SIBJICHUN MPUPOABI M TEXHUKH,
OBJIAJICHUE YMEHHSIMHU OOBICHATH (DM3MUCCKHUE SBIICHHS, IPUMEHSS TOJyYCHHbBIE 3HAHUS,
pelmiaTh 3a7a4n, B TOM 9HCIIe Ka4eCTBEHHBIC U KCTICPUMEHTAIIBHEIE.

[TpuHIMIIUATBHO NEATETHPHOCTHBIA XapaKTep JaHHOTO pasfena peanu3yercs 3a Cuér
TOTO, YTO OOYYAFOIIHECS BHITIONHSIOT 3aJaHMS, B KOTOPBIX UM IIpeJiaracTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHWW pPACTO3HaBaTh M HAYYHO OOBSICHATH (PU3MUECKHEC
SIBIICHUS B OKPY’KAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

MCTIOJb30BaTh HAYYHBIE METOIbI UCCIICIOBAHMS (PH3UIECCKUX SBJICHUM, B TOM YUCIIE IS
TIPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETHICSCKUX BHIBOJIOB,;

OOBSCHATh HAy4YHBIE OCHOBBI HamOoJiee BaXXHBIX JOCTHIKECHUH COBPEMEHHBIX
TEXHOJIOTHA, HAIIPUMEP, MPAKTHIECKOTO UCTIOJIb30BaHUS PA3TNIHBIX HCTOYHIUKOB SHEPTHH Ha
OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB YHEPTHUHU.

Kaxnas u3 TeM MaHHOTO MOJYJsS BKJIIOYACT JKCIEPUMEHTAIBHOE HCCIICIOBAHUE
oboOmaromiero xapakrepa. Moayib 3aBepliaeTcs MPOBEACHUEM JUArHOCTUYECKOHW W
OIICHOYHOU pabOThI 32 KypC OCHOBHOTO 00IIIET0 00pa30BaHUSI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUSA

N3yuyenune ¢u3MkM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANpPABICHO Ha
JOCTUKEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbrare wusyueHus (PU3MKH HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y

oOyuatorerocst 0yayT copMUPOBAHBI CIIEAYIOLIUE JINYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) maTpMoTH4YECKOro BOCIMTAHUA:

e - IPOSIBJICHUE UHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (pr3nyecKoi
HayKU;

e - IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpaKIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e -TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYMMBIX U 3TUYECKHUX
npo6JieM, CBS3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHXKEHUN (PU3UKH;

e - OCO3HaHHWE BaXHOCTH MOPAIBHO-ITUYECKUX IPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCHPUATHE ICTETUUECKUX KAa4eCTB (PU3NUECKON HAYKU: €€ TapMOHUYHOTO TOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HAHME IICHHOCTH (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMs MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIIAIOIICH KYJIbTYPHI;

e - Pa3BUTHE HAYYHOU JHOOO3HATEIHLHOCTH, MHTEPECA K UCCIEI0BATENHCKON e TEIbHOCTH;

e 5) dopmMupoBaHus KyJbTYPbI 310POBbS H IMOLMOHAJBLHOIO 0JIATOMOTYYHS:

e - OCO3HAHHE LIEHHOCTH 0€30MacHOro 00pa3a >KU3HH B COBPEMEHHOM TE€XHOJOTUYECKOM
MHUpPE, BaXKHOCTH MpaBUJ OE30MacHOrO MOBEACHHUA Ha TPAHCIOpPTE, Ha JAOporax, ¢
AIEKTPUUECKUM U TETJIOBBIM 000PYOBAaHUEM B JOMAIIIHUX YCIOBUSX;



- chopMHUPOBAHHOCTD HaBbIKa pe(IeKCUH, MPU3HAHUE CBOETO IIPaBa Ha OMIMOKY U TAaKOTO

K€ IpaBa y APyroro 4ejaoBeKa;

e 6) TPyI0OBOIO BOCIIMTAHMS:

e - aKTMBHOE y4YacCTHE B PEIICHUU NPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa3oBaTebHON
OpraHu3allM, TOpoJa, Kpas) TEXHOJOIMYECKOM W COLMAJIbHON HANpaBIEHHOCTH,
TPEOYIOMNX B TOM YKCIIE ¥ (PU3HUECKUX 3HAHUI;

e - MHTEpPEC K MPAKTUUECKOMY M3YUYEHUIO MPOodeCcCUid, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JIOTNYECKOT0 BOCTIMTAHUS:

e - OpUEHTALUS HA MPUMEHEHHE (PU3NYECKUX 3HAHUU I pEelIeHus 3a1ad B 00JacTh
OKpPY’KaIoIIel Cpe/ibl, INIAHUPOBAHUS IMOCTYNKOB U OLEHKH UX BO3MOXKHBIX MOCJIEICTBHIA
JUISL OKPY KAIOIIEN CPEbI;

e - OCO3HAHHE IM00AJBHOTO XapaKTepa SKOJIOIMUECKUX NPoOIeM U MyTeH UX pelieHus;

o 8) aganTanyu K M3MEHSIIOLIUMCS YCJIOBUSM COLMATbHON U NPUPOIHOM Cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUU MPU BBHINOJHEHUU HCCIECJOBAHUN M IPOEKTOB
(U3MYECKOI HANPABIEHHOCTH, OTKPBITOCTD OMNBITY Y 3HAHUSAM JIPYTHUX;

e - IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEIbHOCTB;

e - NMOTpeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHHM, B TOM 4Hcie (GOPMYyIUPOBATH UIAEH,
HOHSATHUS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHME AePUIMTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 00JaCTH (PU3HKHU;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUHN HOBBIX (PM3HUECKUX 3HAHUM;

e - CTpPEMJICHHWE AaHANU3UPOBAaThb U BBIABIATH B3aMMOCBS3M MPHUPOIBI, OOILIECTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OLIEHKA CBOMX JECWCTBUI C YyY4ETOM BIMSHHUSA Ha OKPYXAKOUIYIO CpEeNy, BO3MOMXHBIX

rJI00aJIbHBIX MTOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusi y oOyuaromierocsi OyayT cQpopMUpOBaHb MeTampeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOIIME [MO3HABATEIbHbIE YHUBEpCAJIbHBIE y4eOHbIE NEHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCalIbHbIE YUeOHbIE IEUCTBUS, PETYISATUBHbIC YHUBEPCAIbHbBIEC yUeOHbIE IEHCTBHUS.

Ilo3HaBaTeJbHBbIC YHUBEPCATIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:
e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBIICHUN );
e YCTAaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KJIACCH(PUKAIMKA, OCHOBAHHS  JJIS
000011IeHNS U CpAaBHEHUS,
e BBISBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B paCCMATPUBACMBIX (PaKTax, JTaHHBIX U
HAOTIOACHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBICHUSIM;



BBISIBIIATh MIPUYMHHO-CIICJACTBEHHBIC CBS3U MPHU U3YYCHUU (PU3MUECKUX SBICHUU H
MPOIIECCOB, JeNaTh BBIBOALI C HCIOJIb30BAHUEM JIEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEJINYMH;
CaMOCTOSTENIbHO BbIOMpaTh crnoco0 pemieHus ydyeOHoM ¢u3nueckoi 3aaadu
(cpaBHEHHE HECKOJIBKMX BapHAHTOB PEIICHHS, BHIOOp HamOoJiee MOAXOJSINETO C
Y4ETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejbLCKHe 1eMCTBUSA.

UCIIOJIb30BaTh BOIIPOCHI KAK HCCIIEI0OBATENbCKAN HHCTPYMEHT MO3HAHMS;

OPOBOJHWTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECIIOXKHBIN
duznyecKuil SKCIEPUMEHT, HEOOIIBIIIOE UCCIIEJOBaHNE (DU3HUECKOTO SBJICHHUS,
OLICHUBATh HA PUMEHUMOCTb U JIOCTOBEPHOCTh HHPOPMALIMIO, TOTYUYEHHYIO B XO/I€
UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (OpMYyITUpOBaTh OOOOIIEHHUS ¥ BBIBOJBI 10 pe3yJbTaTaM
MPOBEAEHHOIO HAOIIOEHNS, ONbITA, UCCIIEI0BAHNUS;

MIPOTHO3MPOBATh BO3MOXHOE JajibHEWIIEe pa3BUTHE (PUINYECKHUX IPOLIECCOB, a
TaK)X€ BBIJIBUTATH MIPEIIOIONKEHUS 00 X PA3BUTUHU B HOBBIX YCIOBHUAX U KOHTEKCTaX.

Pa6ora ¢ nnpopmanueii:

OPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBI U 3alpOChl MPHU MOUCKE U OTOOpE
MH(}OpMaAUKU WK TAHHBIX C YYETOM MPEATIOKEHHONW yueOHON (PU3HUECKON 3a1aun;
aHAJIN3UPOBATh, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH MH(OPMAIUIO PA3THYHBIX
BUJIOB U (hOPM IpE/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaIbHYIO (POpPMY NpEACTABICHUS HMHPOPMAIUHU U
WUTIOCTPUPOBATh PELIAEMBIE 3a/1a4l HECJIOKHBIMHM CXEMaMH, JHarpaMMaMu, UHOU
rpaduKoOi U UX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

B XOJ€ OOCYXKJeHUs y4eOHOro marepuana, pe3ysbTaToB J1abOopaTOpPHBIX padOT U
MIPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI M BRICKA3bIBATh UJIEH,
HaIleJICHHBIC Ha PEIICHHE 3a/1a9d 1 TIOIJIepKaHue 0J1aroXKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB JIHAJIOTA,
0oOHapy>KHUBaTh Pa3IMUNEC U CXOJICTBO TIO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTAX;

MyOJMYHO TPENCTaBISATh  PE3YJIbTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  ONBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHMMAaTh W WCITOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHANBUIYaJTbHON pabOThHI
MIPH PEIIeHNN KOHKPETHON (hM3UUECKOM MPOOIEMBI;

MPUHUMATh TIEJIM COBMECTHOM JEeATEIHbHOCTH, OPTaHW30BHIBATH JCUCTBUS MO €&
JOCTIKEHUIO: PACIIPEICIIATh POJIH, 00CYKIATh POIIECCHI U PE3YJIBTAThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTAs KaYECTBEHHOTO PEe3yibTara MO CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYS CBOM JIEUCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;
OIICHWBATh KAaueCTBO CBOEr0 BKJaJa B OOMMH TPOAYKT TO KPHUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHMPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHS.



PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA

CaMOOpFaHI/I3aHI/IH:

BBISIBIISITh TPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalMsX, TPeOYOIIMX s
perieHus: GU3NUeCKX 3HaAHU;

OPUEHTUPOBATHCA B PA3JIMYHBIX MOJXOJAaX MPUHATHUS PEIUICHUN (MHIANBUIYAIbHOE,
MIPUHATHUE PEILICHUS B TPYIINE, IPUHITHE PEIICHUHN TPYIIION);

CaMOCTOSITEIIbHO COCTABJISITh AJITOPUTM pemIeHUus (U3MYECKOW 3a7avd WM TUTaHa
UCCJIEIOBAHUS C YU4ETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIaraéMble BAPUAHThI PEIICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

CﬂMOKOHTpOHL, AMOIUOHAJIbHbIN UHTENJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U MPEIarath IiaH €€ N3MEHEHUS;
OOBSACHATh NPUYUHBI JIOCTHKCHHUS (HEIOCTHKEHUS) pPE3yJbTAaTOB JIESATEIBHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD (B TOM YKCIIE B XOJ1 BBIIOJIHEHUS (PU3HUYECKOTO
MCCJIEIOBAHMSI MJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS
CUTYaIINi, YCTAHOBJICHHBIX OITUOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTb €051 HA MECTO JIPYTOro YeJI0OBEKa B X0/1€ CIIOPa WM JUCKYCCHUU HA HAYYHYIO
TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTroro;

MpU3HaBaTh CBOE MPaBO Ha OWIMOKY MpU pEIIeHHH (PU3NYECKHX 3aad WA B
YTBEPKIACHUAX HA HAYYHBIE TEMbI U TAKOE K€ PaBo APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koH1y 00yueHusi B 7 Kjacce mpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh TOHATHUS: (U3NYECKHE W XUMHYCCKHE SIBJICHUS, HAOJIOJICHHE,
AKCIEPUMEHT, MOJIEJb, TUTIOTE3a, SANHUIIBI (PU3MYECKUX BEITMYWH, aTOM, MOJIEKYJIa,
arperaTHbBIE COCTOSIHUS BellecTBa (TBEPIOE, )KHUIKOE, ra3000pa3HOE), MEXaHUUECKOEe
IBW)KEHUE  (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJMHEWHOE), TpPaeKTOpHs,
paBHOIEHCTBYyOmas cuia, aedopmanus (ymnpyras, IlacTU4eckas), HeBECOMOCTb,
COOOILAIOIIUECS COCYIbI;

paznmuyarhk  sBiueHus (OUQQy3us, TEIIOBOE ABIKEHHE YaCTHI[ BEUIECTBa,
pPaBHOMEpPHOE JBW)KCHUE, HEPABHOMEPHOE MABIDKEHHE, WHEPIHS, B3aUMOJICHCTBUE
TeJl, pABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOHN OCBIO BPAIICHUS, Tiepeiava IaBICHUs
TBEPABIMH TEJIaMH, )KUIKOCTSIMH M Ta3aMH, aTMoc(epHOe aBjieHue, IJIaBaHue Tell,
MpeBpaIleHIs] MEXaHUYECKON SHEPTHH) 110 ONMCAHUIO X XapaKTEPHBIX CBOMCTB U HA
OCHOBE OTIBITOB, JICMOHCTPHPYIOIIUX JaHHOE (PU3MUECKOE SBIICHHUE;



pacro3HaBaTh MPOSBICHNUE N3YYECHHBIX (DU3NYECKUX SBJICHUN B OKPYKAIOIIIEM MUPE,
B TOM 4uCJie (U3NUECKHUE SIBJICHUS B MPUPOJIC: IPUMEPHI IBIKCHHS C Pa3TUIHBIMU
CKOpPOCTSIMH B JKMBOW M HEKHUBOW NMPUPOJAE, NECUCTBUE CUJIbI TPEHUSA B MPUPOJE U
TEXHUKE, BIUSHUE aTMOC(EpPHOro JaBJICHHUS HA KUBOW OpPraHu3M, IUIaBaHUE PhIO,
pblUary B TeJie YeJIOBEKA, IIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UYECKUX SBICHHM;

ONMKCHIBATh W3YYCHHBIE CBOMCTBA Te€N W (PU3UYECKHE SIBJIICHUS, MCIOIb3Ys
¢du3nueckue BeTUIMHbI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BPEMsl, TyTh, CKOPOCTb,
CpEAHSIsA CKOPOCTh, CHIIA YIPYTOCTH, CHJIA TAXKECTH, BEC TENA, CUJIAa TPEHUS, TaBIICHUE
(TBEpHOrO TEMNa, KUJIKOCTH, Ta3a), BHITAIIKMBAIONIAS CHJIa, MEXaHWYecKas padoTa,
MOITHOCTb, IUIEYO CHWJIbI, MOMEHT CHJbl, KOA()(PUIMEHT TMOJIE3HOTO JACHCTBUS
MEXaHU3MOB, KHHETUYECKasl U MOTCHIINAIbHASI YHEPTHUS), IPU ONMUCAHUU MPABUILHO
TPaKkTOBaTh (U3UYECKUN CMBICT HCIOIb3YEMBIX BEIMYUH, MX OOO3HAUYECHUS H
eUHULIBl (PU3NUYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BEIUYMHY C APYTUMU BEJIWYMHAMH, CTPOUTH TpadUKH H3yUYECHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS M MPOIECCHI, MCIOJIb3YS
IpaBuia CIOXKEHUs Cuil (BJIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH
ApxuMesa, IpaBUIO0 paBHOBecHUsl pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPaHEHUS MEXaHWYeCKOW »HHEpPruM, NpU OTOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKCHUE;

OOBSACHATh (PU3NUYECKHE SIBICHHS, MPOIECChl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISIBISATh IPUUUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoi Ha
1-2 wu3yyeHHBIX CBOMCTBa (DU3UYECKUX SIBICHUH, (PU3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amayvl B 1—2 JEHCTBUSA, WCHONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBarOlMEe (DU3MYECKUE BEIWYMHBI: HAa OCHOBE aHajdu3a YCJIOBHUSA 3aJadd
3alUChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NYECKUE BEJIMUYUHBI B (POPMYIIBI U
MPOBOJIUTH PACUYEThI, HAXOUTh CIIPABOYHBIE JTAHHBIC, HEOOXOAUMBIC IJIsI PEIICHUS
3a/1a4, OLICHUBATh PEATUCTUIHOCTD MOTYYCHHOU (PU3NUECKON BETUIHHBL;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TMPH TOMOIM (HU3UIECKUX
METOJZIOB, B OIMCAHUHU HCCJICIOBAHUSl BBIACIATH IMPOBEPSIEMOE MPEIANOI0KEHNUE
(rumotesy), pasziuyaTh U HHTEPHPETUPOBATH MOJYUYEHHBIH pe3yJbTaT, HAXOAUTh
OIUOKH B XOJI€ OMBITA, IEIaTh BBIBOJIBI 10 €r0 PE3YJIbTaTaM;

MIPOBOJIUTH OTIBITHI 10 HAOJIOICHUIO (PU3NYECKUX SBICHUHN WA (PU3UIECKUX CBOWMCTB
Ten: (GOPMyYIHPOBATH MPOBEPSIEMBIC MPEATONOXKEHHsI, COOMPATh YCTAHOBKY U3
PEJI0KEHHOT0 000PYI0BaHUS, 3aMMCHIBATH X0/ ONbITa U (POPMYJIHUPOBATH BHIBOJIbL;
BBITIOJIHATD MPSMbIE U3MEPEHUST PACCTOSIHUS, BPEMEHH, MaCChl Tesa, 00bEMa, CUJIbI U
TEMIIepaTyphl ¢ UCTIOIH30BAHNEM aHAJIOTOBBIX U MU(POBHIX MTPUOOPOB, 3aMUCHIBATH
MOKa3aHusi IPUOOPOB € YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;



MPOBOAUTH UCCIEAOBAHNE 3aBUCIMOCTH OJTHOM (PM3MUECKON BEIMYUHBI OT JPYToH ¢
WCIIOJIb30BAHUEM  NPSIMBIX ~ W3MEPEHHHA  (3aBUCUMOCTH IYTH  PaBHOMEPHO
JBIKYILETOCS Tejla OT BPEMEHU JIBUKECHHUS TeJla, CUIIbI TPEHUS CKOJIBKEHUS OT Beca
TeNa, KayecTBa 00pabOTKM MOBEPXHOCTEH TEI U HE3aBUCUMOCTU CHJIBI TPEHHS OT
IJIOMIAN CONPUKOCHOBEHHSI TEJNl, CWJIbl YIPYITOCTH OT YMJIMHEHHS HPYKUHBI,
BBITAJIKMBAIOIIEH CUJIbI OT 00BEMA MOTPYKEHHOW YACTU TeJla U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€ja, OT IJIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJI0, YCIOBUI IJIaBaHUs TEJl, YCIOBUM paBHOBECHUS pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAaHMM Y4E€OHOTO MCCIIEAOBAaHUA, COOMpaTh YCTAaHOBKY MU
BBITIOJHATH U3MEPEHUs, CIEIys MPEAJIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3yJIbTaThl
MOJIyYEeHHOU 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOIUL U
rpaduKoB, JeNaTh BBIBO/BI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3NUECKMX BEIUYUH (IUIOTHOCTH BEILECTBA
KUAKOCTH W TBEPAOIrO Tejla, CHJIAa TPEHUS CKOJBKEHHS, HaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CHJIA, JCUCTBYIOIIAs HAa MOTPYKEHHOE B KUAKOCTh TEJIO,
KO3 GULIMEHT MOJE3HOTO NEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYSI MPEII0KEHHOM
MHCTPYKUMU: TPU BBIIOJHEHUH H3MEPEHUH coOMpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY Y BBIUMCIIATH 3HAYEHNE UCKOMOM BEJIUYMHBIL;

coON0IaTh MpaBWIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ 1ad0paToOpHBIM
000py10BaHUEM;

yKa3pIBaTh MPUHIUMBI JEUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOILAOIIUECS COCYbl, 0apOMETp, phluar, MOJBUKHbBIN U
HETIOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepHU30BaTh MPUHIUIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOMl HAa MX OMUCaHUA (B TOM YHUCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, TUAPABINYECKHUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHHUs O CBOMCTBaX (PM3MUYECKUX SIBICHUNA U HEOOXOIMMbIE
(u3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJAUTH MPUMEPHl (HAXOIUTh HH(OpPMALMI0O O NPUMEPAX) NPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWI B TMOBCEIHEBHOW >KU3HHU I OOECIeYeHUs
0e30macHOCTH TPU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi W COOJIIOEHUS HOPM DKOJIOTUYECKOTO TMOBEIACHHUS B
OKpYIKarolIEU Cpee;

OCYUIECTBJISATH OTOOpP MCTOYHMKOB MHGopmanuu B MHTEepHETE B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCA 3HAHUW M IYTEM
CPaBHEHUS PA3IUYHBIX HCTOYHHKOB BBIIEIATh MHGOPMAIUIO, KOTOpas SIBISETCS
MPOTUBOPEUNBON UM MOXKET OBITh HEZOCTOBEPHOIA;

UCIOJb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  HAyYHO-NOMYJSPHYIO
JUTEPaTypy (PU3NYECKOTO COAECpP)KAHUS, CIPAaBOUYHBIE MaTEpUaibl, PECYPCHl CETH
WuTtepHer, Brnagerb npuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(}OpMAIUU U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbBIE KPATKUE MUCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
MCTOYHUKOB UH(OpMALIUK PU3NIECKOTO COAEPIKAHUS, B TOM YHUCIIE MyOJIUYHO 1e1aTh
KpaTKhe COOOIEHHs] O pe3yibTaTax MPOEKTOB MM Y4eOHBIX HCCIEIOBaHHMA, MpU
3TOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHBIH MOHATHHHBIA ammapar Kypca (QH3HUKH,
COTIPOBOXAATh BBICTYIUICHHUE MTPE3CHTAIINECH;

IIPY BBITIOJTHEHUH YUEOHBIX IPOEKTOB U UCCIIEI0OBAHUI pacipeeisiTh 00sS3aHHOCTH B
TpyIIe B COOTBETCTBHM C IOCTABJICHHBIMH 33/J1a4aMH, CJEIUTh 32 BBHIMOJIHEHUEM
IUlaHa JEHCTBUM, aJeKBAaTHO OICHMBATh COOCTBEHHBIM BKJIAJI B JESITEIHHOCTD
TPYIIbI, BBICTPAWBAaTh KOMMYHHMKATHBHOE B3aMMOJEHCTBHE, YYHUTHIBAS MHEHUE
OKPY’KaIOLIHX.

K xoHy 00yueHust B 8 ki1acce nmpeMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE IBU)KEHUE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTALUIMYECKUE U aMop(dHBIe Tena,
HACHIIIEHHBIH M HEHACBIICHHBIM Tap, BJIAXKHOCTh BO3AyXa, TeMIleparypa,
BHYTPEHHSISI SHEPTUs, TEIJIOBOM JBUraTellb, 3JIEMEHTAPHBIN SJIEKTPUUECKUM 3apsi,
ANEKTPUYECKOE TOJI€, MPOBOJHUKUA U AUDJICKTPUKH, MOCTOSHHBIA AIEKTPUUYECKUI
TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CXKATHe, TeIJionepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHWE, KalMWUISIPHBIC SBJICHUS, HCIApEHUe, KOHJCHCAIUS,
IUTaBJICHWE,  KpHUCTaUIM3anus  (OTBEpACBaHUE), KHUIIEHWE,  Terulonepeaayda
(TEenI0MpOBOHOCTh, KOHBEKIUSA, U3TYUYECHUE), AIEKTPU3ALUS TEJ, B3AUMOJACICTBUE
3apsioB, NEUCTBUS BIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuToB, JEHCTBUE MAarHUTHOTO TOJIsI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSI) 1O OMUCAHUIO MX XapaKTEePHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHNE N3YYECHHBIX (DU3NYECKUX SIBICHUN B OKPYKAIOIIIEM MUPE,
B TOM 4YHClie (PU3MUECKUE SIBJICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSIKCHHE U
KanWUISIpPHBIC SIBJICHUS B MPUPOJIC, KpPUCTAUIBI B npupoje, usnydeHue CouiHIla,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUe POCHI, TYMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPTraHHU3MOB,
MarHuTHOE ToJjie 3eMJIH, Apeid MO0COB, PO MAarHUTHOTO TOJIS JUIsl JKU3HHU HA
3emiie, OJISIPHOE CUSTHUE, TIPU ATOM MEePEBOIUTh MPAKTUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SIBJICHUI;

OMHCHIBATh W3YYCHHBIC CBOWCTBA Tel U (PU3WUYECKHE SBICHUS, WCIOIb3YS
¢du3ruecKre BENMYNHBI (TeMIIepaTypa, BHYTPECHHSISI SHEPTHsl, KOJIMYECTBO TETUIOTHI,
yAenbHasg TEIUIOEMKOCTh BEIIECTBa, YAElbHAs TEIUIOTa IUIABJICHUSA, YAeJbHas
TEI0Ta NMapooOpa3oBaHMs, yaelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(G UIIMEHT
MOJIE3HOTO JACMCTBUSL TEIJIOBOM MAallMHBbI, OTHOCUTENbHAs BIJIAXKHOCTh BO3/yXa,
ANEKTPUUYECKUN 3apsijl, CUJia TOKa, AJIEKTPUUYECKOE HAMpPSIKEHUE, COMPOTUBIICHHE
MPOBOJIHMKA, YyAEIbHOE COMPOTHBIICHHE BemecTBa, paboTa W  MOITHOCTH
ANEKTPUYECKOr0 TOKA), MPU OMUCAHUHU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI



MCIOJIb3YEMBIX BEIMYUH, 0003HAUYCHUS U €AMHUILIBI PU3NUECKUX BEITUYNH, HAXOAUTh
(opMyIibl, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU BETUYUHAMH,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SIBJICHUS U IPOLECCHI, HCIIONb3YS
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEILIECTBA,
MPUHLMUI CYNEPHO3UIMK TOJIEH (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH Oma Juisl ydacTka Lien, 3akoH Jlxoyns—J/IeHna, 3aKkoH COXpaHEeHHUs
SHEPruM, IIPU ITOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €TO
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATH (DU3MUYECKHE TMPOLIECCHl M CBOMCTBA TEN, B TOM 4YHCIE U B KOHTEKCTE
CUTyauuu IIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
OPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKUX ILAroB C
onopoi Ha 1—2 KM3y4eHHBIX CBOMCTBA (PM3MYECKUX SIBICHUN, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiath pacu€THble 3a7aud B 2—3 JEHCTBUSA, HWCIHOJb3YS 3aKOHBI U (POpPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHAJM3a YCIOBHS 3aJadd
3aIIMChIBATh KPATKOE YCIOBUE, BBIABIIATh HEJOCTATOK NAHHBIX [l PELICHU 3a1a4H,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE [Tl €€ PEIICHNUs, IPOBOJUTH PACUETHI
M CpaBHMBATh IOJYYEHHOE 3HA4Y€HHE (PU3MYECKOM BETUUYMHBI C HW3BECTHBIMU
JAHHBIMH;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (U3HYECKUX
METOZ0OB, MCIIOJIb3ysd  OIMCAaHUE  HCCIECNOBAHMUSA, BBIACIATH  IIPOBEPIAEMOE
IIPEATIOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAJAKA MPOBEACHUSA HCCIEHOBAHUS,
JENAaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI 10 HAOIIOICHUIO PUZNYECKUX SIBIECHUMN WIH (PU3UUECKUX CBOWCTB
Ten (KanmWUIApHBIE SIBJICHUS, 3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béma,
TEMIIEPATYpPbI, CKOPOCTH MPOLIECCa OCTHIBAHHUS W HArpeBaHUs IPU HU3IYYECHHH OT
[BeTa U3Iydarouei (Moriolaniei) MoBEpXHOCTH, CKOPOCTh UCIIAPEHUsl BOJbI OT
TEMIIEPATYPbl KUJIKOCTH W IUIOIIAAM €€ TIOBEPXHOCTH, DJIEKTPU3alMs Tel U
B3aUMOJEHCTBUE AIEKTPUUECKUX 3aPAI0B, B3aUMOIEVCTBUE MMOCTOSHHBIX MATHUTOB,
BU3YAJIM3aLlsl MAarHUTHBIX IIOJEH TOCTOSHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOI'O
MoJisi Ha TPOBOJHUK C TOKOM, CBOWMCTBAa JJIEKTPOMArHWTa, CBOWMCTBA
ANEKTPOJBUTATENS]  TOCTOSIHHOTO  TOKa):  (popMynupoBaTh  MpOBEpSiEMbIE
NPEANnoiaoXKeHus, coOupaTh YCTAHOBKY M3 TNPEIJIOKEHHOro 000pyI0BaHUs,
OTHCHIBATh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOIBL;

BBITIOJIHATH NPSMbBIE U3MEPEHUS TEMITEPATYPBI, OTHOCUTEIBHOMN BIAKHOCTH BO3/1yXa,
CHJIBI TOKa, HANpsOKEHUS C HMCIOJb30BAHMEM aHAJIOTOBBIX MPUOOPOB M AATYUKOB
(pu3MYEeCKUX BEJIWYUH, CPABHUBATH PE3YJIbTAThl M3MEPEHUN € Yy4ETOM 3aJaHHOMN
a0COJIIOTHOM TIOTPELIHOCTH;

MIPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETMYUHBI OT JIPYTOM C
MCIIOJIb30BAHUEM NPSIMBIX H3MEPEHUH (3aBUCUMOCTb CONIPOTUBIIEHUSI IPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAIN OIIEPEYHOT0 CEYEHMS U YACIBHOIO CONPOTUBIICHUS BEILIECTBA



MIPOBOJIHMKA, CWJIbl TOKa, HAYLIEro Yepe3 IPOBOJHHUK, OT HANpPSHKEHUS Ha
MIPOBOJIHUKE, HCCIEJOBAHUE MOCIEAOBATEIBHOIO M IMAPAJUIETBHOTO COEIUHEHHM
IPOBOJIHUKOB): IJIAHUPOBATh HCCIIEAOBAHUE, COOMpaTh YCTAHOBKY M BBIIIOJIHATH
U3MEPEHMS], CIEAYS IPEI0KEHHOMY IIaHy, (GUKCUPOBATh PE3yIbTaThl IOJYyYEHHOU
3aBHCHUMOCTH B BHJE TaOiuI U TpaduKOB, JeJaTb BBIBOABI IO pe3yibTaTaM
HCCJIEI0BAHMS;

IPOBOJIUTh KOCBEHHBIE M3MEPEHUSI PU3NUYECKUX BEIMUMH (yJ€lbHAsI TEIJIOEMKOCTh
BEIIECTBA, COIPOTUBJIEHUE IPOBOAHUKA, PA00Ta U MOIIHOCTH ANEKTPUYECKOTO TOKA):
IUIAaHUPOBATh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJEays
MPENIOKEHHOW MHCTPYKIUU, U BBIYUCIISATh 3HAYEHUE BEJTUUNHBL;

coONI0IaTh MpaBWIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ 1ad0paTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOPOW HAa MX OMHCAHHS (B TOM YHCIE: CUCTEMAa OTOIUICHHS TOMOB,
TUTPOMETp, MapoBas TypOHWHA, aMIEPMETP, BOJBTMETP, CUETUHUK BIEKTPUUECKOU
SHEPIUU, DSJIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTENbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE MPEIOXPAHUTEIH, 3JIEKTPOMATHUT, 3JIEKTPOJIBUraTellb
IOCTOSTHHOTO TOKAa), HMCHOJB3ysl 3HAHMS O CBOWCTBAX (DM3MUECKUX SIBICHUH U
HE00XoanMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M M3MEPHUTENbHbIE MPHOOPHI MO
CXE€MaM U CXEMaTHUYHBbIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOPAHHUs, 3JIEKTPOCKOII, pEOCTaT), COCTABIATh
CXEMBI JIEKTPUUECKUX LENEHN C MOCIEI0BATEIbHBIM U NAPAIJIEIBHBIM COEUHEHUEM
AJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB AJIEKTPUUECKUX LIETIEH;
NPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMALUIO O MpUMEpax) MPaAKTUYECKOIrO
UCIIOJb30BaHUsl (PU3MUECKUX 3HAHUM B TMOBCEAHEBHOW KU3HU JUIsl OOecreueHust
0e30omacHOCTH TpPU OOpameHuu ¢ TpudopaMu W TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHUsl 370pOBbS MW COOJIOJEHUS HOPM DKOJIOTMYECKOTO TMOBEACHUS B
OKpYKarolIEn Cpee;

OCYUIECTBJIATh MOUCK MH(OpManuu ¢uzndeckoro cojepxkanus B HMHTepHeTe, Ha
OCHOBE HMMEIOIIMXCA 3HAHUN M IYTEM CPABHEHUS JOIOJHHUTEIBHBIX HWCTOYHHKOB
BBIIETATh MH(GOPMAIMIO, KOTOpas SIBJISETCS MPOTHBOPEYMBONW WM MOMKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPH  BBINOJHEHUHM YYEOHBIX 3aJlaHUd  HAYYHO-TOIMYJISIPHYIO
JUTEepaTypy (PU3NYECKOTO COJCp>KaHUsS, CIPaBOUYHBIE MaTepuajbl, PECYpChl CETH
WuTtepHer, Bnagerb npuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOLIEHMs, 00001uas
MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COAEPIKAHUS, B TOM UHUCIIE
nyOJIMYHO TPEACTABIATH PE3YNbTaThl TMPOCKTHOW WM  HCCIEN0BATEIbCKON
NEeATEIBbHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3yYEHHbIN NOHATUIHBIN annapar
Kypca (GU3MKH, CONPOBOXKIATh BBICTYIICHUE NPE3EHTAlLlUEH;



IpU BBINOJIHEHUHA YYEOHBIX MPOEKTOB U HUCCIENOBAaHUN (DU3MUYECKUX TMPOIIECCOB
pacnpeenaTb 00513aHHOCTH B TPYIINE B COOTBETCTBUH C TIOCTABICHHBIMU 3a/1auaMH,
CICAUTH 3a BBIIIOJIHCHUEM IIJIaHA JCHCTBUM W KOPPEKTUPOBATH €r0, aJCKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYIIBl, BBICTPAUBAThH
KOMMYHHKATUBHOE B3aMMOJICHCTBHE, MPOSBIISsA TOTOBHOCTD pa3peniaTh KOH(PIUKTHIL.

K xoHIy 00yueHust B 9 Kiacce mpeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh IOHSATHS: CHCTEMa OTCcuéra, MaTepuajbHas TO4YKa, TPAaCKTOPHsI,
OTHOCHUTEJIBHOCTD MEXaHUYECKOI 0 JIBYDKCHMS, nedopmarnus (ympyras,
MJACTUYECKasi), TPEHUE, I[EHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTh U
Meperpy3ku, LEHTP TAKECTH, aOCOMIOTHO TBEPIOE TENO, IEHTP TIKECTH TBEPAOTO
Tejla, paBHOBECHE, MEXaHWYeCKHe KojeOaHWs M BOJIHBI, 3BYK, HH(Pa3ByK H
yIBTPA3BYK, 3JEKTPOMArHUTHBIC BOJIHBI, IIKaJa ASJICKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U TAJIBHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U MOTJIONIeHUs, albda, OeTa-
Y TaMMa-U3J1y4eHHUs], U30TOIbI, sIACPHAsI DHEPTETUKA;

paszinyath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE JBHXXCHUE,
PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE  JBIKCHHE, CBOOOJHOE TMajJcHUE  Tel,
PaBHOMEPHOE JBIKCHHE IO OKPYXHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE
JBIKEHUE, KOoJie0aTeIbHOE JBIKCHUE (3aTyXaloIlMe U BBIHYXKJCHHbIC KOJICOaHUS),
pPE30HAHC,  BOJHOBOE  JIBIDKCHHE,  OTpPaXXEHUE  3BYKa,  MOPSIMOJMHEHHOE
pacnpoCcTpaHEHHUE, OTPAKEHUE W TMPEJIOMJICHHWE CBETa, IIOJHOE BHYTPEHHEE
OTPpaXXECHHUE CBETA, Pa3JIOKEHHUE OEJIOTO CBETa B CIICKTP M CIIOKEHUE CIIEKTPaIbHbIX
IIBETOB, JHUCIEPCUS CBETA, €CTECTBEHHAs PaJMO0aKTUBHOCTh, BO3HHUKHOBECHHE
JMHEWYATOro CHEKTpa M3Jy4EeHUs) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3UUECKOE SIBJICHUE;

pacIio3HaBaTh MPOSABICHUE U3YUYCHHBIX (PU3MYECCKUX SBJICHUM B OKPYKAIOIIEM MHUPE
(B TOM umucae (U3MYECKHUE SBICHHUS B MPUPOJC: MPHUIMBHI W OTIWBBI, JBUKCHHE
miaHeT CoOJHEYHOM CHUCTEMBI, PEAKTUBHOE [BI)KCHHE JKMBBIX OPTraHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKHUE BOJIHBI, IIyHAMH,
9X0, I[BETa TeJ, ONTHYECKUE SBICHHS B NPUPOJE, OUOJOTHUUECKOE JeHCTBHUE
BUJIUMOTO, YJIbTPA(HOIETOBOTO W PEHTTCHOBCKOTO W3IYyYEHUN, €CTECTBCHHBIN
PaAMOaKTUBHBIN (HOH, KOCMUYECKHE YU, PAIUOAKTUBHOE W3IyUYE€HUE MPUPOTHBIX
MUHEPAJIOB, IEUCTBUE PATUOAKTUBHBIX U3TyYCHUN Ha OpPraHU3M YeJI0BeKa), IPU ITOM
MEePEBOUTh MPAKTUUECKYIO 3a7lauy B yUeOHYI0, BBIJIEISATh CYIIECTBEHHbIE CBONCTBA
(mpuszHaku) GU3NIECKUX SIBICHUM;

OMKCHIBATh W3YYCHHBIC CBOWCTBA TeN W (U3WUYECKHE SBICHUS, WCIOIb3YS
¢du3ruecKre BEMUNHBI (CPEIHSS 1 MTHOBEHHASI CKOPOCTh Teja MPU HEPABHOMEPHOM
JBIKEHUH, YCKOPEHHE, TIepEMEIIICHHE, MTyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CUila
yIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHUE CBOOOTHOTO TIaJIEHHUsI, BEC TeJla, UMITYJIbC Tea,
HUMITYJIbC CHJIBI, MEXaHUYeCKass paboTa W MOIIHOCTh, TOTCHIMAIbHASI SHEPTHSI TeTa,
MOJHSATOr0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHI[MATIbHAS HEPTUs CHKATOU MPYKHUHBI,
KMHETUYECKasT DHEpPrus, IOJHAs MEXaHWYecKass JHEprusi, NEepuoJ M dYacToTa



KoJeOaHul, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTeNllb TMPEJIOMJICHHS Cpelbl), TpPHU ONHCAHWHM TPABWIBHO TPAKTOBATH
(bu3HUECKUil CMBICT UCIIOJIb3YEMbIX BEIMUYUH, 0003HAUCHUS U SUHUIIBI (PU3UUECKHUX
BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEIMYMHAMU, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCUMOCTEH (HU3UUICCKUX
BEJINYWH;

XapaKTepHU30BaTh CBOMCTBA Tel, PU3NYECKUE SBICHUS U MPOIIECCHI, UCIIOJIb3YS 3aKOH
COXpaHEHUs IHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI CYNEPIO3UIIUU CHII,
OpUHIMN OTHocuTenbHOCTH [amuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOHBI OTPAXCHUS W TIPEIOMJICHHS CBETa, 3aKOHBI COXPAHCHHS
3apsAIOBOTO W MAacCOBOTO 4YHCEN TPU SACPHBIX pPEaKIusIX, MNP ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aITUCHIBATH €I0 MAaTEMAaTUYECKOE BhIPAKECHUE;
OOBACHATH (PU3MUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBIABIATH  MPUIUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpPOH Ha
2—-3 W3YYCHHBIX CBOMCTBAa (PHU3MYECKUX SBICHUH, (PU3NUECKHX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemiath pacu€THhIC 3ajaud (OMHMparoIIMecs Ha cucTeMy U3 2-3 ypaBHEHH),
WCITONIB3Ys 3aKOHBI U (hOPMYJIBI, CBSA3BIBAIOIINE (PU3NUECKHUE BEIIMUMHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3a/Ja4d 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIIATH HEIOCTAOIINC
WK W30BITOYHBIC JaHHBIC, BBHIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE ISt
penieHus1, IPOBOIUTH PACUETHI U OIEHUBATH PEATUCTUYHOCTD MOJTYYEHHOTO 3HAUCHHUSI
(bU3UYECKON BEIIMUUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTH MPH TOMOIM (HU3UICCKUX
METO/JOB, HCIIONB3yS  ONHWCAHWE WCCICAOBAHUSA, BBUICIATH  IPOBEPIEMOE
MPEINOI0XKEHNE, OLIEHUBATh MPABWIBHOCTh TOPSIKA MPOBEICHUS HCCIIECIOBAHUA,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIIOACHHUHN U OIBITOB;
IIPOBOJIUTH OTIBITHI TTO HAOIOICHUTO (DU3UICCKUX SIBJICHUHN MW (PU3HMUCCKUX CBOHCTB
Ten (M3ydeHre BTOporo 3akoHa HeioToHA, 3aK0HA COXpaHEHUS SHEPTHH, 3aBHCUMOCTD
neprojia KoseOaHuii MPY>KUHHOTO MasSTHUKA OT MACChl IPy3a U KECTKOCTH TPYKUHBI
M HE3aBUCUMOCTh OT aMIUIUTYABl MajbiX KOJeOaHWi, MPSIMOTUHEHHOE
pactpocTpaHeHUE CBETa, pa3jioKeHHe Oenoro cBeTa B CHEKTP, U3YUYCHHE CBOWMCTB
M300paXeHus B IJIOCKOM 3€pKaJjie U CBOMCTB U300paKEHUS MpeIMETa B COOMparoIieit
JWH3E, HAONIOJACHWE CIUIONIHBIX W JIMHCHYATBIX  CIIGKTPOB  W3IIYYCHHS):
CaMOCTOSITEIIbHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa 000pyIOBaHUA,
OTHCHIBATH XOJI OTBITA U €r0 PE3YNbTAThl, (HOPMYITUPOBATH BHIBOIHI;

MPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUM, OMpEeesisis CpeaHee
3HAUYEHHUE H3MEPSIEMON BENMUYMHBI ((POKYCHOE pACCTOSTHUE COOMpArOled JIUH3bI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUS (M3MEPUTENBLHOTO TPUOOPa);

MPOBOJIUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (DU3NYECKUX BEJIUYHMH C UCIIOIH30BAHUEM
NPSMBIX HM3MEPEHWH (3aBUCHUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIKEHUH O€3 HavyallbHOM CKOpPOCTH, Nepuoja KoieOaHWil MaTeMaTH4ecKoro



MasATHHKA OT JUIMHbI HUTH, 3aBUCUMOCTH yIJia OTPAKEHHsI CBETA OT yIJla NaJeHUs U
yIJla IpeIOMJIEHHS OT YIJIa MaJeHus): IUIAHUPOBATh UCCIIEI0BAHNUE, CAMOCTOATEIBHO
coOuparh YCTaHOBKY, (UKCHUpOBaTh pE3yJbTaThl IOJYYEHHOH 3aBUCUMOCTU
(u3nyeCKuX BEIMYUH B BUJE TAOJUL U rpauKOB, JENIaTh BHIBOABI 110 PE3yJIbTaTaM
HCCJIEI0BAHMS;

MIPOBOANTH KOCBEHHBbIC H3MEPEHUS (U3UYECKUX BEIUYMUH (CPEAHSSI CKOPOCTh U
YCKOpEHHUE Tela MpU PaBHOYCKOPEHHOM JBW)KEHHU, YCKOPEHHE CBOOOJHOTO
najeHus, )KECTKOCTh MPYKUHBI, KOAP(QUIUEHT TPEHUS CKOJIbXEHUS, MEXaHUYECKas
paboTa U MOIIHOCTb, 4YaCTOTA U IEPUOJ] KOJIEOaHUM MAaTEMATUYECKOTO U MIPYKUHHOTO
MagATHUKOB, ONTHYECKas cuja COOUparoleld JUH3bl, pPAaJAUOAKTHBHBIA (OH):
IJIAaHUPOBATH U3MEPEHUS, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIIIOJIHSTH
U3MEPEHUs, CIeAys NPEII0KEHHON NHCTPYKIIMH, BBIYUCIIATh 3HAUCHUE BEJIUYHMHBI U
AHAJIM3UPOBAaTh IIOJYYECHHBIE pE3yJbTaThl € YYETOM 33JaHHOM NOTPEHIHOCTU
U3MEPEHNU;

coONI0IaTh MpaBWIIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ J1adopaTOPHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU HM3YUYEHHBIX (DU3MUECKUX MOJENIEH: MaTepuaibHast
TOUKa, a0COJIFOTHO TBEPAOE TEJIO, TOUEUHBIH MCTOUYHUK CBETA, JIy4, TOHKAas JHMH3a,
MJIaHeTapHasi MOJENb aTOMa, HyKJIOHHAsI MOJIEJb aTOMHOTIO ]1pa;

XapaKTEepHU30BaTh MPUHIUNBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMNOpPOM HAa HMX ONHMCAHUS (B TOM 4YHUCIE: CHUIOMETP, NaTYUKU
[OJIOKEHUS, PACCTOSIHUSI M YCKOPEHMs, pPakKeTa, »3XO0JIOT, OYKH, IIEPUCKOIL,
(oroanmnapat, ONTHUYECKHE CBETOBO/IbI, CIEKTPOCKOII, 103UMETp, Kamepa Bunbcona),
UCIIONIb3Ysl 3HAHUSI O CBOMCTBAX (PU3MYECKUX SBJICHUN U HEOOXOAUMbIE (PU3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJI30BATh CXEMBI U CXEMATHYHBIE PUCYHKN U3YYEHHBIX TEXHUUECKUX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOLIECCOB MPHU PEUICHUH Y4eOHO-
NPaKTUYECKUX 3a]1a4, ONTUYECKUE CXEMBbI IJIsl TOCTPOEHUS U300paKEHHUH B TIIOCKOM
3epKaJie u coOMparole JMH3E;

OPUBOJUTH MPUMEPHl (HAXOIWUTh HH(OpPMALMI0O O NPUMEPAX) NPAKTUYECKOTO
MCIIOJIb30BaHUsl (PU3MUECKUX 3HAHWU B TOBCEJHEBHOW >KM3HU JUIsl OOecredeHust
0e30omacHOCTH TpU OOpameHuu ¢ TpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUsl 370pOBbS W COOJIOJEHUS HOPM DKOJIOTMYECKOTO TMOBEACHUS B
OKPYKarolIEn Cpee;

OCYIIECTBIISAITh TMOUCK HHPopManuu (usudeckoro cojaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (HOPMYIHUPYsI MOMCKOBBIA 3ampOC, HAXOJUTh MYTH ONpEACTICHUs
JOCTOBEPHOCTH TMOJIYY€HHON HH(OpMAIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUM U
JIOTIOJIHUTENbHBIX UCTOUHUKOB;

UCIOJb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  HAyYHO-NOMYJSPHYIO
JUTEepaTypy (PU3NYECKOTO COACp)KAaHUS, CIPAaBOUYHBIE MaTepuaibl, PECYpChl CETH
WNHTepHeT, BiIageTh NpUEMAMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa30BaHUS
MH(pOpMAIMU U3 OJHOWU 3HAKOBOM CUCTEMBI B IPYTYIO;



e CO37aBaTh COOCTBEHHBIE MUCHMEHHBIEC U YCTHBIE COOOIICHNS HA OCHOBE HH(POPMAIIH
U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COAEpk aHHs, MyOIUYHO MPEICTABIATH
pe3ynbTaThl IPOSKTHOM MJIM MCCIIE0BATENBCKOMN NESTEIBHOCTH, IIPA ’TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYECHHBINM MOHATHMHBIN ammapar M3ydyaeMoro pasjaena (pusuku u
COIIPOBOXAATh BBICTYIUICHHE IPE3CHTAlUENd C y4ETOM OCOOCHHOCTEH ayAUTOPHU

CBEPCTHUKOB.
TEMATHYECKOE IINTAHUPOBAHUE
O ®U3UKE
JIJIS1 7 KJIACCA COCTABJIEHO C YYETOM PABOYEM ITPOI'PAMMbI BOCIIUTAHUSA
N C YYETOM

KOJIMYECTBA YACOB, OTBOJIUMbIX HA OCBOEHHUE KAXKJIOM TEMBI.

o KoaudecTBO 4acoB JIeKTPOHHbIE
- nudposbIe
n/ Tema ypoka Bcer KonTpoabHbl [MpakTuyeckun 06pazoBaATENbHBIE
n 0 e padoThl e padoThl
pecypchl
dusznka — HaykKa o
— HBJIZEH;{ bubmuoreka [JOK
' 1 https://m.edso0.ru/ff09f72
TIPUPOIBI. a
dusnyeckue gBiIeHUI B
Mexanndeckue,
TEIIOBEIE,
AIEKTPUIECKUE Bubmzorexa LIOK
’ 1 https://m.edso0.ru/ff09f72
MarHHUTHBIE, a
CBETOBBIC, 3BYKOBBIC B
SIBIICHUS
Dusnueckue bu6mmoreka [JOK
BEJIMYUHBI U UX 1 https://m.edsoo.ru/ff09f72
H3MEpPEHNE a
Ypok-uccnenoBasue
"U3mepenne
TEMIEPATYPRL TP bubmuorexa [IOK
ITOMOIIHA
1 1 https://m.edsoo.ru/ff09f72
SKUIKOCTHOTO a
TEpMOMETpPA U B
JaTYnKa
TeMIEpaTyphl"
Kak ¢usuka u agpyrue
€CTECTBCHHBIC HAYKH Eu6 LOK
HOJINOTEKA
HA3Y4aroT IPUPOY.
i PrpOLy . 1 https://m.edsoo.ru/ff09f72
EcrecTBeHHOHay4HBIN N
METOJT [IO3HAHUS. -
Omnucanue



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

(buU3HYECKUX SIBICHUN
C ITIOMOUIBIO MOJIEIIEN

Ypok-uccienoBaHue
"[IpoBepka runoTe3bl:
JAJILHOCTH MOJIETA
apyKa, MymeHHOro
TOPU3OHTAIIBHO, TEM
0oJibllle, YeM OOJIbIIIE
BbICOTA ITycKa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72
a

Hroro no pazgeay

CTpOCHI/IC BCIICCTBA.

OnbIThI, bubmumoreka [IOK
7 JOKa3bIBaIOLIE https://m.edsoo.ru/ff09fe0
JIMCKPETHOE CTPOCHUE a
BEIIIECTBA
JBIKeHHe YacTHIL bu6mmoreka [JOK
8 https://m.edsoo.ru/ff0a013
BEIIIECTBA e
Ypok-uccnenoBanue
«OnbITEI IO
9 HaOJFOICHUIO
TEIIJIOBOTO
pacuIMpeHust Ta30B»
ArperaTane bu6mmoreka [IOK
10 https://m.edsoo.ru/ff0a037
COCTOSIHHSI BEIICCTBA g
Bzaumocss3p Mexny
CBOMCTBaMH BEIIIECTB
B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX bu6mmorexa [IOK
11 ATOMHOMOJIEKYJISIPHBI https://m.edsoo.ru/ff0a037
M CTPOEHHEM. 8
OcobeHHOCTH
arperaTHbIxX

COCTOSTHUH BOJIBI

Hroro no pasneny

MexaHn4eckoe
JIBIDKCHUE. bubmuorexa [JOK
12 PaBHOMEpHOE 1 https://m.edsoo.ru/ff0a05c
HEPAaBHOMEPHOE 6
JBHKCHUE
bubnmuotexka [JOK
13 CKopocts. EAMHHLUb https://m.edsogru/ff0a079

CKOPOCTH

c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c

14

Pacuer nytu u
BPEMEHHU JIBUKCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0ae
4

15

Nuepuus. 3akon
WHEPIUH.
BsaumopeiicTBue Ten
KaK IpUYUHA
M3MEHEHUSI CKOPOCTH
JIBIDKCHUS Tl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0cl
0

16

IImoTHOCTH BelecTna.
Pacuer maccel n
o0beMa Teja o ero
IUIOTHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fe
e

17

18

19

20

21

22

JlaGopaTopHnas pabota
«Onpenenenue
IUIOTHOCTH TBEPAOTO
Tena»

Pemenue 3amay no
Teme "IImoTHOCTE
BemecTna"

Cuiia kak
XapaKTepUCTHKA
B3aMMOJEHCTBUS TEII.
Cuna ynpyrocru.
3axoH ['yka

JlaGopartopHas paboTa
«M3yyenune
3aBUCHUMOCTH
pacTsKeHUs
(medopmarun)
NPYXUAHBI OT
MIPUIIOKEHHON CUIIBI»

SIBieHue TATOTEHUS.
Cuna TsKecT

CBsi3b MEXy CHIION
TSDKECTH U MaccoM
Tena. Bec Tena.
Pemenne 3amag no
teme "Cuna Tsoxectn"

bubmuoreka [JOK
https://m.edsoo.ru/ff0al123
C

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al77
8

23

Cuia TsbKeCTH Ha
JIPYTUX IIAaHETaXx.
duznueckue
XapaKTEePUCTUKU
IUIaHET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al150
2



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

24

N3mepenue cu.
Hunamometp

bubmuoreka [JOK
https://m.edsoo.ru/ff0al8c
c

25

26

27

28

29

30

31

Bec Tena.
HesecomocTth

CiokeHue AByX CHII,
HaIpaBJIEHHBIX 110
OJHOU MPSIMOH.
PaBHOelicTBYIOIIAA
CHII

Pemenne 3amau no
TEME
"PaBHonelicTBYIOIIAS

cun"

TpeHue ckonbKeHus
U TPEHUE TOKO4.
Tpenue B mpupoe u
TEXHHUKE
JlaGopaTtopHnast pabota
«M3yyenune
3aBUCHUMOCTH CHIIBI
TPEHUSI CKOJIbKCHHUS
OT CHJIBI IaBIICHUS U
Xapakrepa
COITPHKACAIOIIUXCS
MTOBEPXHOCTEM

Pemenue 3amgau Ha
onpeneneHue
PaBHOJEHCTBYIOLIEH
CHUIBI

Pemienne 3agay mo
temaM: «Bec Temay,
«['papuueckoe
H300paxKeHue Cui,
«Cunely,
«PaBHOAEHCTBYIOIIAS
CHII»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al77
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala?
0

bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9
c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde
0

32

KoHnTtponbhas pabota
10 TEMaM:
«MexaHn4ecKoe
IBIDKeHHE», «Macca,
IUIOTHOCTBY, «Bec
tenay, «['papudeckoe



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

U300paKeHUE CUI,

«Cuibn»
Hroro no pazueny 21

Hasnenue. CriocoObl bubnuoreka [JOK

33 YMEHBIICHUS U 1 https://m.edsoo.ru/ff0a20a
YBEJTUYCHUS JTABICHHS 6
[laBiienue rasa.
3aBUCUMOCTH bubmuorexka [JOK

34 JIaBJICHUS ra3a OT 1 https://m.edsoo.ru/ff0a237
00BbéMa, 6
TEeMIEPaTypbl
Ilepenaya naBnenus
TBEPJBIMH TEJIAMH, bu6mmoreka [JOK

35 KUJIKOCTSIMH U 1 https://m.edsoo.ru/ff0a25b
razamu. 3aKoH 0
ITackans
JlaBieHnue B
KHMJIKOCTH U rase, bubmmorexa LIOK

36 BBI3BAHHOEC 1 https://m.edsoo.ru/ff0a271
NECTBUEM CHJIBI 8
TSDKECTH
Pemenue 3agaq mo
Teme «JlapieHue B bubmorexa LOK

37 1 https://m.edsoo.ru/ff0a282
JKUJIKOCTH U Tase. 5
3akon Ilackamnsy» h
Coobuarormecs bu6mmoreka [IOK

38 1 https://m.edsoo.ru/ff0a297
COCY/IbI 0
I'mapaBauyeckuit bubmorera [JOK

39 1 https://m.edsoo.ru/ff0a313
npecc 6
MaHoMeTpBlI.

40 [Topuinesoii 1
SKUJKOCTHBIN HAcOC
ATtMocdepa 3emiu.
[TpuunnbI
CYIIIECTBOBaHUS
BO3AYIIHOM 000JI0UKH bubmorexa HOK

41 1 https://m.edsoo.ru/ff0a2b5
3emiH. 3aBHCUMOCTh .
aTMochepHOro B
JIaBJICHUS OT BBICOTHI
HaJl ypOBHEM MOPS
Bec Bo3nyxa. bubnuoreka [JOK

42 ATtmochepHoe 1 https://m.edsoo.ru/ff0a2b5

JaBJICHUE

a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

Hsmepenue

aTMOC(EPHOTO bu6mmoreka [JOK
43 https://m.edsoo.ru/ff0a2da
napieHus. OnbIT g
Toppuuennu B
3aBUCHUMOCTh
aTMOC(EPHOTO bu6mmoreka [JOK
44 https://m.edsoo.ru/ff0a2fc
JABJICHUSI OT BBICOTHI A
HaJ YPOBHEM MOpsI
ii?i?:piﬁgponﬂ' bu6mmoreka [JOK
45 https://m.edsoo.ru/ff0a2fc
JABJICHHUE HA 4
Pa3IUYHBIX BBICOTAX
Pemenne 3agad mo
46 teme "ATMochepHoe
naBieHue"
JleficTBHE KUIKOCTH
Y rasza Ha bubmuoreka [JOK
47 MOTPYKEHHOE B HUX https://m.edsoo.ru/ff0a327
TeI0. ApXuMe0Ba 6
cuia
JlaGoparopHas paboTa
«Onpenenenne
BBITATKUBAIOIIIEHT bu6mmoreka [IOK
48 CWJIBI, ICHCTBYIOIIICH https://m.edsoo.ru/ff0a33f
Ha TeJIo, 4
MOTPYKCHHOE B
KUJKOCTB)
JlaGoparopHas paboTa
o TeMe
«Hccnenosanue
bubmuorexa [JOK
49 SABHCHMOCTH Beea https://m.edsoo.ru/ff0a351
Tea B BOJC OT 4
00BEMa MOrpyKeHHOM -
B JKUJKOCTb YacCTH
TeIa»
bu6mmorekxa [IOK
50 [InaBanue ten https://m.edsoo.ru/ff0a3a9
6
JlaGopaTtopHnas pabota
"KonctpyupoBanue
apeoMeTpa Wi
51 KOHCTPYUPOBaHHUE

JIOJIKU U OTIpeeIICHHE
eé
rpy30M0abEMHOCTH"



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau nmo

Temam: «lImaBanue

Cy/IOB.

BosnyxonnaBanuey, 1
«JlaBneHnue TBEpABIX

TEN, JKUAKOCTEH U

ra3oB»

Hroro no pa3zneny 20

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a365
4

53

54

55

56

Mexanuueckas
pabora

Mogocts. Eaunauiint
MOIITHOCTH

Ypok-uccnenoBanue

"PacuéTt MomIHOCTH,
pa3BUBaeMOM IIpH 1
noasEMe 1o

nectauie"

IIpocThie MEXaHU3MBI.

Priuar. PaBHOBecue 1
CHUJI Ha pplyare

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f8
2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f8
2

57

KonTtponbHnas pabora
o teme «JlaBienue
TBEPJBIX Te,
KUJKOCTEH U Ta30B» /
Bceepocculickas
poBepoyHas paborta

58

59

PesepBHBIi ypOK.

Pabora ¢ TekcTamu 1o

Teme «/laBnenue

TBEPABIX TE, 1
XKHUJIKOCTEH U ra3oB» /
Bceepocculickas

poBepoyHas paborta

Pbruaru B TexHUKe,
OBITY U IPUPO/IE.
JlaGoparopHas paboTa
«Hccnenosanue
YCJIIOBUI paBHOBECHS
pbIyara

0.5

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a4ffe

but6mmorexa [{OK
https://m.edsoo.ru/ff0a478
e

60

Pemenue 3amau mo
TeMe «Y CIIOBUS 1
paBHOBECHSI pbluara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a
6



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

61

62

Koapdpuument
MOJIE3HOTO AEHUCTBUS
MEXaHHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII1/]
HaKJIOHHOM
MJIOCKOCTH

Pemienue 3anau 1o
teme "Pabora,
MomHocTh, KITJT"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c4
8

63

Mexanudeckas
SHEPrus.
Kunernueckas u
MMOTCHITUAIbLHAS
SHEprus

bubmuoreka [JOK
https://m.edsoo.ru/ff0a425
2

64

3aKOH COXpaHEHUs
MEXaHUYECKOU
SHEPTUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0a436
0

65

66

67

VYpoK-3KCIIEpUMEHT
10 TeME
"JKcrnepuMeHTaIbHOE
onpeaeneHue
W3MEHECHHUS
KUHETUYECKON 1
MOTCHIMATLHON
SHEPIUHU NPU
CKaThIBAaHHMU TeJa I10
HaKJIOHHOM
IIoCKOCTH"

KonTponbHas padora
no teme «Pabora u
MOIIIHOCTb. DHEPT U

PesepBHBIi ypOK.
Pabora ¢ TekcTamu 1o
Teme "MexaHHdecKoe
IBHKeHHnE"

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0adee
6

68

PesepBHBIil ypOK.
Pabora ¢ TekcTamu 1o
teme "Pabora.
MoiuHoCTb. DHEprus"

Hroro no pazgeny

16

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne
n/ Tema ypoka
n

OcCHOBHEBIE

MOJIOKECHUS

MOJIEKYJIIPHO-
1 KUHETUYECKOU
TEOPHUH U UX
OIIBITHBIC
TIOATBEPKICHUS
Macca u pazmep
aTOMOB M MOJIEKYII

Mogaenu TBEpIOTO,
KHUJIKOTO U

3 razoo00pa3HoOro
COCTOSTHUM
BelIeCTBa

OO0bsacHenne
CBOWCTB TBEPAOTO,
JKHIKOrO U
ra3zo00pa3Horo
COCTOSIHUM
BEIIIECTBA HA
OCHOBE IIOJIOKCHHI
MOJICKYJISIPHO-
KHHETHYECKOM
TEOpUHn

KoaunuyecTBO 4acoB

Bcer KoHTpoabHbI

0 e padoThbI

IIpakTHYecku
e padoThbl

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a525
6

bubnnoreka IIOK
https://m.edsoo.ru/ff0a540e

Kpucrannuueckue u
amopdHbIe Tena

CMauuBaHue U
KalnWJUIIPHOCTbD.
[ToBepxHOCTHOE
HaTsDKEHUE

TemnoBoe

pacumpeHue u
cKatue

but6mmoreka [IOK
https://m.edsoo.ru/ff0a580
0

but6mmoreka [IOK
https://m.edsoo.ru/ff0a553
0

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0a5a26

Hroro no pazneny

Temneparypa.
CBs3b
TEeMIIepaTypbl CO
CKOPOCTbHIO



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

10

11

TCIIJIOBOT'O
JABMOKCHUA 4aCTHUIL]

Buytpennsis
sHeprusi. CriocoObl
W3MCHCHHUS
BHYTPEHHEHN
SHEPTUU

Bunasr
Teruionepe1aun

Ypok-koH(bepeHIus
"IIpakTHueckoe
UCIOJIb30BaHUE
TEIJIOBBIX CBOMCTB
BEIIECTB U
MaTEepHaJIOB B
HEJISIX
SHEProcOepeKeHH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a5c60

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a641
2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a65c0

12

13

14

KomnnuectBo
TeIUIOTHL. Y IeJIbHasd
TEINIOEMKOCTD

YpaBHeHue
TEIJIOBOTO OanaHca.
Tenoobmen u
TEIJIOBOE
paBHOBECHE

JlaGopaTopHas
pabota
"UccnenoBanne
SIBIICHHSI
TEII000MeHa pu
CMEIlIMBaHUU
XOJIOJTHOU U
ropsiueit Boab"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a697
6

bubmmoteka [IOK
https://m.edsoo.ru/ff0a708
8

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xonndecTBa
TEIJIOTEI,
HEOO0XO0IUMOr0 IS
HarpeBaHus Tejaa 1
BBIZICIIIEMOTO UM
MIPHU OXJIaXKICHUU

16

JlaGopaTopHas
pabora
"Onpenenenue
YAEIbHON

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0a6bb
0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0

17

18

19

20

TEIUIOEMKOCTHA
Berecrna"

DHeprus TOIIMBA.
V nensHas TeIwioTa 1
CrOpaHus

IInaBnenue n
OTBEp/ICBaHUE
KPUCTAJUTHYECKUX 1
Ten. Y aenbpHas

TEIUIOTAa IJIaBJICHUS

JlaGopaTopHas

pabora

"OnpeneneHue 1
YIEIBHOM TEIUIOTHI
IUIaBJICHUS JIbaa"

[TapooGpa3oBanue

U KOHJCHCALU. 1
Hcmapenue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a71d
2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72fe

bubnnoreka IIOK
https://m.edsoo.ru/ff0a740c

21

22

Kunenue.

Y aenbHas TemioTa
napooOpazoBaHus U
KOHJICHCAIIHH.
3aBUCUMOCTh 1
TEMIIEPATYPhI
KHUIICHUS OT
aTMOC(EpPHOTO
JABIICHUS
BrnaxzocTh
BO3/IyXa.
JlaGoparopHas
paborta
"Onpenenenue
OTHOCUTEIbHOU
BIQXKHOCTH
BO3ayXa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a762
8

23

Pemenue 3agad Ha
omnpeAeseHue 1
BJIQYKHOCTH BO3/yXa

24

[TpuHtnBl pabOTHI
TEIJIOBBIX

JIBUTaTEJICH.

[TapoBas TypOuHa. 1
JlBurarenb

BHYTPEHHETO

CTOpaHHUs



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

25

26

27

KII/] TermoBoro
JBUTATEISL.
TernoBbie
JIBUTATEIHN U
3aImuTa
OKpYy>Karoen
Cpelbl

3aKOH COXpaHEHUS
U TIPEBpAaICHUS
SHEpPTUu B
TEIUJIOBBIX
mporeccax

IloaroroBka k
KOHTPOJIbHOM
pabore 1o Teme
"TemnoBeie
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BemecTsa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

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

28

KoHnTponbHas
pabora 1o Teme
"TennoBkle
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BemecTna"

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

29

30

Hroro no pazaeny
DnekTpu3anus Teul.
JBa pona
AIEKTPUICCKUX
3aps0B
Ypok-
HcCIe0BaHUE
"DnexTpuzanus Ten
WHAYKIUEN U TTPU
CONPUKOCHOBEHUH"

21

31

BzaumopeiicTBue
3apsSKEHHBIX Tell.
3axoH KyrnoHna

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0a87e4

32

DnexTpuueckoe
IoJIe.
HanpsixeHHOCTD

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

3JIEKTPUYECKOTO
noss. [IpuHiun
CyHEPHO3ULINU
AJIEKTPUYECKUX
noJsiei

33

Hocurenn
ANEKTPUUECKUX
3aps/0B.
DJIeMEHTapHbIN
3apsg. CtpoeHue
aToma

34

[IpoBoaHMKY 1
JTUDJICKTPHUKHU.
3aKOH COXpaHEHUsI
AIEKTPUIECKOTO
3apsa

bubnnoreka IIOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenne 3ama4d Ha
MIPUMEHEHUE
CBOMCTB
AJIEKTPUYECKUX
3aps0B

bubnnoreka IIOK
https://m.edsoo.ru/ff0a90cc

36

Hroro nmo pazgeay
DNeKTpUYECKHUit
TOK, YCJIOBHSI €TO
CYIIIECTBOBAHUSI.
HcTounuku
AIEKTPUIECKOTO
TOKa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

38

HeicTBus
ANEKTPUYECKOTO
TOKa

Ypok-
UCCIIEJOBaHHE
"lerictBue
ANEKTPUYECKOTO
oJIs Ha
MIPOBOJHUKHU U
TUDJIEKTPUKH"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a96b
2

39

DJIEKTPUUYECKUI TOK
B MeTaJljax,
KHUJKOCTSAX U razax

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0a983
8

40

DnekTpuyeckas
LEenb U €€
COCTaBHbIE YaCTH



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

41

Cuuia Toka.
Jlaboparopnast
pabora "U3mepenue
U peryJInpoBaHue
CHUJIBI TOKA"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd
6

42

43

44

DNeKTpruYecKoe
HamnpsDKeHUE.
BoabsT™merp.
JlaGopaTopHas
pabora "M3mepeHue
U peryaupoBaHue
HanpspKkeHus"

CornpoTuBieHue
MIPOBOJTHHKA.
YaennHOE
COMPOTHUBJICHUE
BEIIECTBA

JIaGoparopHas
pabora
"3aBUCHUMOCTD
NNEKTPUYECKOTO
COIIPOTHBIICHUS
MIPOBOJHHKA OT €r0
JUTMHBI, TUIOMIA T
MOTIEPEYHOT 0
CeUeHHs U
MaTtepuana"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a9e14

bubnnoreka IIOK
https://m.edsoo.ru/ff0aa738

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHUMOCTD CHIIBI
TOKa OT
HanpspKeHUs. 3aKOH
Owma 1 ygacTka

i (S0051

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHas
paborta
"UccaeqoBanue
3aBUCUMOCTU CHUJIBI
TOKA, UYILErO
yepe3 pe3ucTop, oT
COIIPOTUBJICHU A
pesucropa u
HanpspKeHUs Ha
pesucrope"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

TlocnenoBarensHOE
U MapajuieIbHOe



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

48

COCITUHECHUSI
MPOBOJHUKOB

JlaGopaTopHas
pabora "IIpoBepka
MIpaBUJIa CIOKECHUS
HaIpsHKEHUN IIPU
MOCJIeI0BATEIIbHOM
COCTUHEHUH JIBYX
pe3uctopon”

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTopnas
pabota "IIpoBepka
MIpaBUIA [T CHIIBI
TOKa IIpH
napauieIbHOM
COCIMHECHUU
pe3uctopon”

bubnnoreka IIOK
https://m.edsoo.ru/ff0aadle

50

51

Pemenne 3ama4d Ha
MPUMEHEHHE 3aKOHA
Owma ms
pa3IMYHOTO
COCIMHEHMUS
IIPOBOJHUKOB

PaboTa u MonIHOCTH
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

bubnnoreka IIOK
https://m.edsoo.ru/ff0aaf8a

bubmmoteka [IOK
https://m.edsoo.ru/ff0ab12
4

52

53

JlaGoparopHas
paborta
"Onpenenenue
paboThI U
MOIITHOCTH
JIEKTPHUUYECKOTO
TOKa"

DNEeKTpUYECKUe
LETH U
MoTpeduTenn
AJIEKTPUYECKON
SHEPTHUH B OBITY.
Kopotkoe
3aMbIKaHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab66
0

54

ITocTosiHHBIE
MAarHMTBI, UX
B3aHlMOJIECIICTBUE

55

Ypok-
UCCIIEJOBaHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

"N3yuenune nonen
IIOCTOSHHBIX
MarHurToB"

56

57

Hroro no pazneny
MarauTHoeg II0JI€.
MarsuTHoOe 10JIe
3eMJIn U ero
3HAYECHHUE I
JKM3HH Ha 3eMiie

[Toaroroska k
KOHTPOJIbHOM
pabote 1o Teme
"DreKTpuuecKre
3apsbl.
3apspKeHHBIC Tea U
ux
B3aUMO/ICVCTBUS.
ITocTosiHHBIH
AJIEKTPUYECKUI

TOK

20

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

58

KoHntponbHas
pabora 1o Teme
"DreKTpuUecKre
3apsibl.
3apshKeHHBIE Tena U
ux
B3aUMO/ICHCTBUSI.
[TocTosHHBII
BIEKTPUYECKHUI
TOK" /
Bcepoccutickas
MpOBEPOYHAas
pabota

bu6nuoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHBIit ypoK.
Pabota c Tekctamu
o TeMe
"[TocTostHHBII
AIIEKTPUYECKHUI
TOK" /
Bcepoccutickas
MIPOBEPOYHAs
paborta

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena.
MarnutHoe 11051¢
3JIEKTPUYECKOTO

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

TOKa MaruuTtHoe
0JIE KaTYILIKH C
TOKOM

61

[Ipumenenue
ANIEKTPOMArHUTOB B
TEXHHKE.
JlaGopaTopnas
pabota "U3yuenune
JEUCTBUSA
MarHMTHOTO TOJIS
Ha TPOBOJIHUK C
TOKOM"

Hroro nmo paszgeay

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

63

64

OneKTpoaBUraTeib
MIOCTOSIHHOT'O TOKA.
Hcnons3oBanue
3JIEKTPOJBUTATENCH
B TEXHUYECKUX
YCTPOMICTBAxX U Ha
TpaHCIIOpTe.
JIaGoparopHas
pabota
"KoHcTpynpoBanue
U U3y4eHue paboThl
aJeKTpoABUTaTens"

OmnpbiTel @apanes.
3aKkoH
3JIEKTPOMATrHUTHOMN
WHIYKIIAH.
[IpaBumo Jlenna
DnexTporesepaTop.
CriocoOsr
MOTyYEHUS
BIEKTPUYECKONH
SHEPTUH.
DIJIEKTPOCTAHIIHH
Ha
BO300OHOBIISIEMBIX
HMCTOYHHKAX
SHEPTUU

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac86c

65

IToaroroBka x
KOHTPOJIBHOU
pabote mo Teme
"DnexTpudeckue u



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

66

MAaTrHHUTHBIE
SABJIEHUS"

KonTposnbnas
pabora 1o Teme
"DyeKTpUUeCcKue U
MarHUTHBIE
siBJIeHUS"

Hroro no pazaeny

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIii ypOK.
Pabora ¢ Texctamu
o Teme "TennoBbie
SABJICHHA"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0accse

68

PesepBHBIii ypOK.
Pabora ¢ Texctamu
10 TEME
"MarauTHbIe
SABJICHHA"

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

9 KUIIACC

68 4 145

Ne
n/
n

Tema ypoka

MexaHunueckoe
JIBUKECHHUE.
MarepuanbHas
TOYKa

Cucrema oTcuerTa.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO
JIBHKEHUS

KoanuecTBO 4acoB
Jlara

Bcer Konrpoabn  IIpakrnuec H3y4eH
0 ble padoThI Kue padorer  UdA

DJIEeKTPOHHbIE
uudpossie
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
d474

PaBHOMeEpHOE
MPSAMOJIMHEITHOE
JOBUKCHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
d19a

HepaBHomepHnoe
MPSAMOJIMHEITHOE
JBUKECHHE.
Cpenssisi u



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a

MI'HOBCHHAas

CKOPOCTh
[Ipamonuneitnoe
bubmuorexa [JOK
) PABHOYCKOPEHHOP https://m.edsoo.ru/ff0a
JIBIKECHHUE. d8d4
VYckopenue
CxopocTh
MPSAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO
nBwkenus. ['papux
CKOpOCTHU
JlaGopaTopHas
pabora
"Onpenenenue
YCKOpEHUs Tella bubnuorexa [IOK
7 npu https://m.edsoo.ru/ff0a
PaBHOYCKOPEHHOM db18
JIBUKCHUH 10
HAaKJIOHHOM
MJI0CKOCTH"
CBobosiHOE
8 MaJeHne Tel.
OmpiTel [Nanmtest
PaBHOMEpHOE
JIBIDKEHHE T10
OKPY>KHOCTH. bubnunoreka [JOK
9 [Tepuona u wactora https://m.edsoo.ru/ff0a
oOparieHusl. el76
JIuneinas u
YTJI0Basi CKOPOCTH
10 [enTpocTpemuren
BHOE YCKOPEHUE
[IepBb1it 3ak0H bubnnoreka [JOK
11 Hprotona. Bextop https://m.edsoo.ru/ff0a
CHJIBI e612
Bropoii 3akoH
HbloToHa. bubmuorexka [JOK
12 PapHozeiicTByIoma https://m.edsoo.ru/ff0a
er2a
a1 cuia
Tperuii 3aKoH bubnuoreka [IOK
13 HerotoHna. https://m.edsoo.ru/ff0a
Cynepno3uuust CUit €982
Pemenue 3amau Ha bubmuoreka [JOK
14 MIPUMEHEHUE https://m.edsoo.ru/ff0a

3akoHOB HproTOoHAa

ebbe



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK

15 CHuta yIpyrocrH. https://m.edsoo.ru/ff0a
3akoH ['yka
eca2
Pentenue 3amau mo
16 teme «Cuna
YIPYTOCTHY
JlaGopaTopHas
pabora bubnmoreka [JOK
17 «Omnpenenenue https://m.edsoo.ru/ff0a
JKECTKOCTU ee28
PYKUHBDY
bubmuoreka [JOK
18 Cuna TpeHus https://m.edsoo.ru/ff0a
f738
Pemenne 3aga4 1mmo bu6mmoreka [JOK
19 teme «Cuia https://m.edsoo.ru/ff0a
TPEHUSA» fa26
JlaboparopHas
paborta
"Onpesenenue bubnnoreka [JOK
20 https://m.edsoo.ru/ff0a
Ko duneHTa fabe
TpPEeHHUS
CKOIbKeHUS"
Pemenue 3agaq mo
TeMe "3aKOoHbI Bubanorexa [IOK
21 Hrrorona. Cuma https://m.edsoo.ru/ff0a
ynpyroctu. Cuna fb8e
TpeHus"
Cujia TsSHKeCcTH U
3aKOH BCEMHUPHOTO
— bu6mmorexa [IOK
22 Vexopene https://m.edsoo.ru/ff0a
f044
CBOOOJTHOTO
MaJeHUs
Ypok-
KOH(epeHIIUs
"JIBY>KEHUE Tel
BOKPYT
23 TPaBUTAIMOHHOTO
IeHTpa
(Connreunas
cucTeMa).
lanakTukn"
Pemenue 3agau mo bubmorexa HOK
24 https://m.edsoo.ru/ff0a

Teme "Cuia

f5f8



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8

TSHKECTH U 3aKOH
BCEMHUPHOT'O
TATOTEHUS"

25

ITepBas
KOCMHYECKAs
CKOPOCTb.
Hepecomocts u
neperpy3ku

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
f33c

26

27

PaBHOBecue
MaTepUalbHOU
TOYKH. AOCOJIFOTHO
TBEPIOE TEIIO.
PaBHoBecue
TBEPJIOTO TENA C
3aKpETUIEHHON
OCBIO BpaIleHus.
MoMeHT CUIbI.
LlenTp TsxecTn

PaBHOBecue
MaTepUaIbHOIN
TOYKH. AGCOTIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPAOIO Tena ¢
3aKpETIEHHON
OCBIO BpalleHUs.
MOMEHT CuJIBI.
LlenTp TsKECTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
fe36

28

Pemenue 3agaq mo
TeMme "MomeHnT
cuisl. LleHTp
TSKECTH"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb
02b4

29

IToaroroBka k
KOHTPOJIbHON
pabore 1o Teme
"MexaHn4ecKoe
JIBIKEHHE.
BzaumopeticTBue

TCJI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
0408

30

KonTponbsHas
pabora 1o Teme
"MexaHuyeckoe
JIBUKCHHE.
Bzaumoneiictrue

TCJI

but6mmoreka [JOK
https://m.edsoo.ru/ff0Ob
06ec



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

31

32

HNmnynsc Tena.
HNMnynsc cuisl.
3aKOH COXpaHEHHUs
MMITyJIbCA.
Yupyroe u
HEeyInpyroe
B3aUMOJICUCTBUE
Pewenue 3anau mo
TeMe "3aKoH
COXpaHEHUs
uMnysabca"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
07fa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
096¢

33

34

VYpok-
KOH(epeHIHS
"PeakTBHOE
JBIOKEHHE B
pUpoJIE U
TEeXHHUKE"
Mexannaeckas
pabora u
MOIIHOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ffOb
0a84

35

Pabora cuinl
TAXKECTHU, CHUJIBI
YIPYTOCTH U CUJIIBI
TpPEeHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
0db8

36

37

38

JlaboparopHas
paborta
«Omnpenenenue
paboThI CUITBI
TpPEeHHUsI IPU
paBHOMEPHOM
JBUKEHHUH TeJa 1o
TOPU30HTAIBHOMU
MOBEPXHOCTH»

CBs13b DHEPrUU U
paboTHI.
ITorenunaneHas
SHEprus

Kunernueckas
sHeprus. Teopema
0 KMHETHYECKOM
SHEPTrUuu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
0c32

39

3aKOH COXpaHEHHUs
DHEPIUU B
MEXaHUKe



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

40

JlaboparopHas
pabota «M3yuenue
3aKOHa
COXPaHCHUS
SHEPIHN

but6mmoreka [JOK
https://m.edsoo.ru/ffOb
12fe

41

Komnebarensuoe
JBHOKCHUE U €T0
XapaKTEePUCTHKU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
1858

42

3aTyxaroiue
KoJIeOaHusI.
BriHyXcHHBIE
KoJieOaHusl.
Pe3onanc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
20f0

43

44

MaremMaTudeckuit
Y NIPY>KUHHbBIN
MasITHUKHA

Ypok-
HCCJIeIOBaHNE
«3aBUCUMOCTh
nepuoja
KoJIcOaHM OT
JKECTKOCTU
MPY>KUHBI U MAcChI
rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb
197a

45

IIpeBpamienue
SHEPTUH NPHU
MEXaHUYECKUX
KOJICOaHMSIX

46

JlaboparopHas
paborta
«Omnpenenenue
HJaCTOThI U
nepuosa
Kose0aHuit
MPYKUHHOTO
MasITHUKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb
laec

47

JlaboparopHas
pabora «IIpoBepka
HE3aBUCHMOCTHU
nepuosa
KoeOaHut rpysa,
NOABCIHICHHOI'O K
HUTH, OT MacChI
rpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
197a



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue
BosHBI. CBOMCTBa
MEXaHUYECKUX
BOJIH. [IpogosibHBIE
Y TOTEepPEYHbIC
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
21fe

49

50

Ypok-
KOH(pepeHIH
"MexaHndecKue
BOJIHBI B TBEPJIOM
Tee.
CelicMuyeckue
BOJIHBI"

3BYK.
PacnipocTpanenue
U OTpaKeHUE 3ByKa

51

52

VYpok-
HCCIICAOBAHHUE
"HaGnronenue
3aBHCHMOCTHU
BBICOTHI 3ByKa OT
YacTOTHI"

I'poMKoOCTB 3ByKa 1
BBICOTA TOHA.
AKycTudeckuit
pPE30HAHC

53

54

VYpok-
KOH(epeH1us
"VnpTpasByk u
UH(Pa3BYK B
npUpoje u
TEXHHUKE"
IToaroroBka k
KOHTPOJIBHON
pabote o Teme
"3aKoHbI
COXpPaHEHHS.
Mexannueckue
KoJIeOaHus U
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb
23ca

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb
25f0

55

KonTtponbHas
paborta mo Teme
"3aKOHBI
COXpaHEHHS.
Mexanunueckue



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

56

57

58

KoJIe0aHus u
BOJIHBI"

DJIEKTPOMAarHUTHO
e rmoute.
DIIeKTPOMArHUTHBI
€ BOJIHBI

CBolicTBa
3JICKTPOMArHUTHBI
X BOJIH

Ypok-
KOH(pepeHIus
"Ixana
3JICKTPOMAarHUTHBI
X BOJIH.
Hcnonn3oBanne
AJIIEKTPOMArHUTHBI
X BOJIH JJIS
COTOBO# cBs131"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb
2abe

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
2fe6

59

Ypok-
HCCIIEIOBAHUE
"U3yuenue
CBOICTB
DJIEKTPOMATrHUTHBI
X BOJIH C IIOMOIIBIO
MOOMIJILHOTO
tenedona"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
2c6e

60

Pemenue 3agad na
onpeaeNeHue
YaCcTOTHI U JJIMHBI
ANEKTPOMATHUTHOMU
BOJIHBI

61

DneKTpoMarHuTHa
s IPUPOJIa CBETA.
CxopocThb cBeTa.
BoaHoBeIE
CBOICTBA CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0Ob
31d0

62

Hcrounukn cBera.
[IpssmonunenHoe
pacrpoCcTpaHeHue
cBeTa. 3aTMEHUS
Connua u Jlynst

but6mmoreka [JOK
https://m.edsoo.ru/ffOb
3658

63

3aKOH OTpaXEHUst
cBeTa. 3epkana.
Pemenue 3anau Ha
MPUMEHEHHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0Ob
38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

64

65

3aKOHA OTPaKCHUS
cBeTa

[Ipenomnenue
cBeTa. 3aKOH
MIPEJIOMIICHUS
cBeTa

ITomHoe
BHYTpCHHEE
OTpa)KEHUE CBETA.
Wcnonnp3oBanue
IIOJIHOT'O
BHYTPEHHETO
OTpa)KEHUS B
ONTHYECKUX
CBETOBOIAX

bubmuorexa [JOK
https://m.edsoo.ru/ffOb
3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
3chc

66

67

JlaboparopHas
paborta
"UccnemoBanue
3aBUCHUMOCTH yTJia
MIPEIIOMIICHUS
CBETOBOTI'O JTy4a OT
yria najaeHus Ha
rpa"uile "Bo3ayX-
crexio""

Ypok-
KOH(epeHIIUs
"Ucnonp3oBanue
ITOJIHOTO
BHYTPEHHETO
OTpaKCHHUS:
CBETOBOJIBI,
ONTHKOBOJIOKOHHA
s CBSI3b"

68

JInH3eL.
Onruueckas cuiia
JINH3EI

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

3f2c

69

[TocTpoenue
N300pakeHH B
JMH3aX

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

444a

70

JlaboparopHas
pabora
"Onpenenenue
dboxycHOTO
paccTosiHus U
ONTUYECKOMN CHIIBI

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

4206



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206

71

72

73

74

coOuparornieit
JIAH3BI"

Ypok-
KoH(pepeHImst
"Onruueckue
JTMH30BBIC
npubops"”

I'na3 xak
ONTHYECKas
cucTtema. 3peHue
Ypok-
KOH(pepeHIms
"JledeKThI 3peHHS.
Kak coxpanutb
3penue"

Paznoxenue
0eJIoro cBera B
crekTp. OnbIThI
HrroToHna.
CnoxxeHnue
CIIEKTPATbHBIX
IIBETOB.
Hucniepcus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
Oa7e

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
4684

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
0f4c

75

76

JlaboparopHas
pabota "OnbITHI 11O
Pa3I0KEHUIO
Oenoro cera B
CIEKTp H
BOCITPUSATHUIO 1IBETA
MPEIMETOB MPHU UX
HaAOIIOIEHUU Yepe3
LIBETOBbIE
bunpTpH"
YpOoK-IIpaKTUKYM
"BonHoBbie
CBOMCTBA CBeETa:
Jucrepcus,
uHTepPepeHus u
nudpakmms"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
Oe2a

7

OnpITHI
Pezepdopna u
IIaHeTapHast
MOJIeTTh aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
12a8



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

ITocrynars! bopa.

78 Mogens aToma
bopa
Ucnyckanue u
TIOTJIOIICHHE CBETA bubmuoteka [JOK
79 aroMoM. KBaHTBI. https://m.edsoo.ru/ffOc
JIunenyarsie 144c
CIEKTPBI
Yg:gﬂf;:;;;w bu6mmoreka [JOK
80 crteKTpOB https://m.edsoo.ru/ffOc
" 1550
UCITyCKAHHUS
PannoakTuBHOCTE Bubmzorexa LIOK
81 . https://m.edsoo.ru/ffOc
1 €€ BUBI 1672
Crpoenue
ATOMHOTO S1pa. bubmuoreka [JOK
82 Hyknontas https://m.edsoo.ru/ffOc
18ac
MOJICIb
PannoakTuBHBIC bu6mmoreka [IOK
83 IIPEBPALICHMUSL. https://m.edsoo.ru/ffOc
H3oTonsl 1al4
Pemenue 3agaq mo
Tene: bu6mmoreka [JOK
84 PaTHOAKTHBHBIC https://m.edsoo.ru/ffOc
) 1bda
MIpeBpaICHUS
85 Ilepuon
noJrypacmaaa
Ypoxk-
KOH(epeHIIUs
"PagmoakTHBHEIC bubmuorexa [JOK
86 U3ITydeHUS B https://m.edsoo.ru/ffOc
IPUPOJE, 2126
MEIUIINHE,
TexXHUKe"
SnepHble peaknuu.
3aKOHBI bubmuorexa [JOK
87 COXpaHEHUs https://m.edsoo.ru/ffOc
3apsiIOBOTO U 1c58
MacCOBOT'O YHCEN
DHeprus CBs3U
ATOMHBIX S1€D. bubnmoreka [JOK
88 https://m.edsoo.ru/ffOc

CBs3b Macchl U
SHEPrUu

1d7a



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agad mo
teme "SnepHbie
peakiuu"

90

Peaknuu cunresa u
JIeTICHUS SIIED.
HNcTounuknu
sHepruu CoJiHIA U
3BE3]

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
1e88

91

92

Ypok-
KOH(epeHIIUS
"Snepuas
HHEpreTHKa.
JencTBus
paZiOaKTUBHBIX
U3JIy4eHHUI Ha
JKUBBIE
OpraHu3MbI"

ITonroroBka k
KOHTPOJbHOU
pabote 1o Teme
"DneKTpOMarHuTH
o€ ToJIe.
DNIeKTPOMarHUTHBI
€ BOJTHBI.
KBanToBbie
SIBJIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
223e

93

KonTponbHas
pabora 1o Teme
"DIeKTpOMarHuTH
o€ MoJIe.
DIIeKTPOMarHUTHBI
€ BOJIHBI.
KBanToBbIe
ABJICHUS"

94

[ToBTOpEHME,
00o011IEHHE.
JlaGopatopHbie
paboThI IO KypCy
"B3aumopeiicTBue

TCJI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
245a
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IToBTOpEHME,
000011IeHHE.
Pemenune
pacyeTHBIX U
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[ToBTOpEHME,
00001ICHHE.
Pemenne
pacyeTHBIX U

bu6mmoreka [JOK
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2a22
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IToBTOpEHME,
00o001IEeHNKE.
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AIIEKTPOYCTAaHOBOK
IToBTOpEHME,
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IToBTOpEHME,
o0o0mieHue.
Pabora ¢ Texctamu
102 1
1o TeMe
"KBanToBas u
snepHas puzuka"
OBIIEE
KOJIMYECTBO YACOB 102 3 27
I10 ITPOT'PAMME
9 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1.1 UCIIOJIb30BaTh U3YUYEHHBIE MOHATHUS
12 pa3inyaTh SBIEHUS IO OMHCAHUIO MX XapaKTePHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHUE
pacrio3HaBaTh MPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SBICHHHA B OKpYXKAIOIIEM
13 MHUpE, B TOM 4ucie (U3NYECKHE SBJICHUS B MPUPOJE, NMPH 3TOM IEPEBOIUTH
NPaKTUYECKYI0 3a7ady B y4eOHYI0, BBLICTSATH CYIIECTBEHHBIE CBOHCTBA
(mpu3HaKM) (PU3UYECKUX SIBICHUI
OIMCHIBATh W3YYEHHBIE CBOWCTBA Tel M (PU3HUECKUE SIBICHUS, HCIOIB3YS
dbusznyecKkue BEMTUYHHBI, NMPU OMHCAHWM TPABUIBHO TPAKTOBATh (PU3UUYECKUI
14 CMBICIT HWCHOJB3yEeMBIX BEIWYHH, OOO3HAYCHHS W EAWHUIBI (U3NIECKUX
BEJIMYMH, HAXOJUTb (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY
C JPYI'MMH BEIWYHHAMH, CTPOUTH TpaduKH W3YUYEHHBIX 3aBHCHMOCTEH
(bU3NUEeCKUX BETUYNH
XapakTepu30BaTh CBOWCTBA Tel, (PU3UUECKUE SIBICHHUS U MPOLECCHI, UCTIONIb3Ys
1.5 U3yYeHHBIE 3aKOHBI, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA H
3aIMChIBaTh €r0 MATEMAaTHUYECKOE BhIPAXKEHUE
O0BSICHATH (PU3MUYECKHE MPOLIECCH U CBOMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE
CUTyalluid TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIBIATH TPUYAHHO-
1.6 CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 2 — 3 JIOTUYECKUX IIaroB ¢
MOMOINBI0 2 — 3 M3YYCHHBIX CBOWCTBA (DU3UYECKUX SIBICHUN, (PU3NUECKHUX
3aKOHA MJTM 3aKOHOMEPHOCTH
pemarh pacu€THble 3aAaun (ONMHUpArOUIMeEcs] Ha CUCTEMY U3 2 — 3 ypaBHEHMI),
1.7 WCIIONB3Ysl 3aKOHBI W (hOPMYJIBI, CBS3bIBAIOIIME (DU3MYECCKUE BEITUYMHBI: Ha
OCHOBE aHajHM3a YCJIOBHS 33/a4M 3aIMCHIBaTh KPAaTKOE YCJIOBHE, BBISBIISATH




HEJIOCTAIONINE WM HW30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYIIHI,
HGO6XOI[I/IMBIG I pCHICHUS, IPOBOJAUTH paC‘IéTBI " OLICHUBATH PCATUCTHUIHOCTDH

IMOJIYYCHHOI'O 3HAUCHU A (bH?)H‘ICCKOfI BCIIMYHUHBI

1.8

1.9

1.10

111

1.12

1.13

1.14

pacino3HaBaTrb l'IpO6J'IeMBI, KOTOPBIC MOXHO PCIOWTH IIPU IMOMOIIH (bl/ISI/ILICCKI/IX
MCTOAOB, HCIIOJIB3YysA OIMMCAHUC HUCCICAOBAHUA, BBIACIATL IPOBEPACMOC
MMPEAIOJI0KEHUEC, OUCHUBATD ITPABUJIBHOCTD ITOPAAKA IIPOBECACHNA UCCIICAOBAHNU,

ACJIaTb BBIBOABI, MHTCPIPECTHUPOBATH PC3YJIbTAThI HaGJIIO[[eHI/Iﬁ U OIIBITOB

IPOBOJUTH OMBITHI 110 HAOIIOJICHUIO (PU3UYECKUX SIBICHUN WM (U3NICCKUX
CBOMCTB TE€J: CaMOCTOSITEIIbHO COOMPaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000pyIOBaHUs, OMUCHIBATH XOJ OIBITA W €r0 Pe3yJbTaTbl, (HOpMyIupOBaTH

BbIBOJbI

IPOBOJIUTH TPH HEOOXOJUMOCTH CEPHIO TPSAMBIX H3MEPEHHH, OIpeNesis
cpeaHee 3HaYeHHe 3MepsieMol BeMYHHbI ((hOKYCHOE paccTOsTHUE coOMparolen

JIMH3bI), 000CHOBBIBATh BHIOOP CrI0c00a n3MepeHwsl (M3MEPUTEIIEHOTO TPHOopa)

NPOBOIUTH  HWCCIENOBAaHHE  3aBUCHUMOCTEH  (PM3MYECKUX  BEIMYHH  C
UCMOJIb30BAaHUEM  HIPAMBIX  M3MEpPEHMH:  IUIAaHUPOBAaTh  MCCJEIOBAHUE,
CaMOCTOSITENIbHO COOMPATh YCTaHOBKY, (PUKCUPOBATh Pe3yibTAaThl MOTYYECHHON
3aBHCUMOCTH (PU3MUECKUX BEIMYHMH B BUJE TaOIMIU TpapUKOB, Ae7aTh BEIBOIBI

10 pe3yJibTaTaM HCCIIeI0BaHUS

NPOBOJUTh KOCBEHHBIE H3MEpPeHHS (U3MYECKUX BEIMYHMH: TUIAHUPOBAThH
U3MEpeHusi, CcoOHpaTh SKCIEPUMEHTAIbHYI0O YCTAHOBKY U  BBINOJIHATH
U3MEPEHUs, CIeAysl TMPEIUIOKEHHOW WHCTPYKIMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U AHAJIU3UPOBATH IOJIyUYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOM
MOTPEUIHOCTH U3MEPEHUIN

coOnroAaTh NpaBUJa TEXHUKH O€30MacHOCTH Mpu pabore ¢ J1abopaTopHBIM
o0opynoBaHuEeM

pa3nuyath  OCHOBHBIE TIPU3HAKM W3YYCHHBIX  (DU3WYECKHX  MOJENeit:
MaTepHajgbHas TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOUEUHBIH MCTOYHHMK CBETa,
Jyd4, TOHKAs JIMH3a, IJTaHEeTapHas MOJIENIb aTOMa, HyKJIOHHAsI MOJIEb aTOMHOTO

sapa

1.15

XapaKTepU30BaTh MPUHIIMIBI TEHCTBUS H3yUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OIMOpPOM HA WX ONHUCAHUS, WCIOJIb3YyS 3HAHUS O CBOMCTBAx

¢u3nueckux sABICHUNA U HEOOXOUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOILIECCOB MPH
pelIeHnr y4eOHO-TIPAKTUYECKUX 3a/1ady, ONTHYECKHE CXEMBbI JIJIsi MOCTPOCHHUS

M300paKeHHUH B TUIOCKOM 3€pKajie U COOMPAOIICH JTNH3E




1.17

MPUBOAUTH MPUMEPHI (HAXOAUTh WH(POPMALIMIO O MPUMEpax) MPaKTHIECKOTO
HUCITIOJIB30BaHUA (I)I/I?)I/I‘-IGCKI/IX 3HAHUU B HOBCGI[HCBHOﬁ KU3HU OJIA O6CCHC‘-ICHI/ISI
0€30IaCHOCTH TIPU OOpaIlleHUH ¢ MPHOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHS 3JI0OPOBbS U COOJIFOJICHUS HOPM DKOJIOTHYECKOTO TIOBEACHHUS B

OKpYy>Kalolleu cpene

1.18

1.19

1.20

OCYLIECTBIIATh IOUCK HH(OpManuM (QU3MUECKOr0 COAEPKAHUS B CETH
WuTepHeT, caMOCTOATENIBHO (POPMYIUPYSI TIOUCKOBBIN 3alPOC, HAXOAUTh MyTH
ONpe/ieIeHUs]  TOCTOBEPHOCTH  IOJYYEHHOM HMH(QOpPMAalLUMUM Ha  OCHOBE

UMCIOIIUXCA 3HAHUM U JOIIOJTHUTCIBbHBIX KCTOYHUKOB

UCIIONIb30BAaTh TPU BBHIMOJHEHUHM YUEOHBIX 3aJaHUN HAYyYHO-TIOMYJISPHYIO
TUTEepaTypy HPU3HMUECKOTO COJCPKAHUS, CITPABOYHBIC MAaTCPUATBI, PECYPCHI CETH
WuTepHer; BrnaaeTh npuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpazoBaHUs

uH(OPMAIIUK U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(}OpPMaIIMU U3 HECKOJIBKUX UCTOYHUKOB (PU3NUECKOTO COACPKAHMUSL, ITyOIUIHO
IIPEACTABIIATh PE3YyJIbTaThl IPOCKTHOM WIIM UCCIENOBATEIIbCKON IEATEIBHOCTH,
OpY O3TOM TIPaMOTHO HCIIOJIB30BAaTh M3YYEHHBIM NOHATUWHBIN amnmapar
M3Yy4aeMoro paszenia (pU3MKKU U COMPOBOXKAATh BBICTYIJICHHE MpE3eHTaluen ¢

yu€TOM 0cOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IIPY BBINOJIHEHUU YUYE€OHBIX MPOEKTOB U UCCIEeIOBAaHUIN (U3UUECKUX MPOIIECCOB
pacripeieniath O0S3aHHOCTH B TPYMIE B COOTBETCTBHU C TOCTaBIICHHBIMU
3a/1auaMy, CIEAUTh 32 BBINOJIHEHUEM IIJIaHA ACHCTBUN U KOPPEKTUPOBATH €ro,
aZIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAl B JIEATEIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHHUKAaTUBHOE B3aUMOJCICTBUE, NPOSABISIS TOTOBHOCTh

paspemniaTh KOH()IUKTHI

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KITACC
Kon
Kox »iemenTa IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA
pasjiena
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIIETO MHUPA
1 ®usuka — Hayka o npupoje. SABneHus npuponabl. Ousznueckue
11 SIBIICHUS: MEXaHHU4YECKUE, TEILJIOBEIE, 3JIEKTPUYECKHUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBbIE




®dusnyeckue BeNUYUHBL. I3mepeHune GU3NYECKUX BEIUYHH.

1.2 dusnyeckue pUOOPBHI. ITorpemHocTts U3MEpEHUI.
MexayHapoaHasi CHCTeMa €IMHHI]
EcTecTBeHHOHAay4HBIH ~ METOJ  TO3HAHWSA:  HaOJIOJEHUE,

13 MOCTAHOBKA HAyYHOTO BOINPOCA, BBIIBIKEHUWE THUIIOTE3,

' AKCIIEPUMEHT o MIPOBEPKE TUIIOTE3, 00BsCHEHHE

Ha0JII01acMOT0 SIBIICHUS

1.4 Onucanne PU3NUECKHUX SBJICHUM C IIOMOIIBIO MOAEIIEH
[TpakTrueckue pabOTHI:
N3mepenne paccTOsTHUN.

15 N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Onpenenenue pasMepoB MajbIX TEJ.
H3mepenne TemmepaTypbl OpU  [OMOIIM  KUIAKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATypPbl

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI,

21 JTIOKa3bIBAIOIIE TUCKPETHOE CTPOCHHE BEIeCTBa
25 JBuxkenne dyactuil BemecTBa. CBs3b CKOPOCTH JIBHIKEHHS
' yacTull ¢ TemnepaTypoil. bpoyHoBckoe nBuxkenue, muddysus
23 B3aumopeiicTBie yacTHIl BeIIeCTBA: MPUTHKEHUE U
' OTTAJKHBaHHE
ArperatHpie COCTOSIHHUS BEIIECTBA: CTPOSHUE Ta30B, KUJIKOCTEH
”4 U TBEPABIX (KPHUCTAUIMYECKUX) Tel. B3anMOCBA3b MEXITY
' CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSAX M UX
ATOMHO-MOJIEKYJISPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[TpakTudeckue paboThI:
OrneHka nraMeTpa aToMa METOJOM PsIIOB (C MCIOIB30BaHUEM
28 dororpaduii).

OMBITHI 110 HAOTIOACHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.
OneITEl O OOHApPYXEHUIO JCHCTBHUS CHI MOJEKYISPHOTO

MIPUTAKCHUA

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

3.1

Mexanuueckoe ABHKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE

NBIYKEHHUE




3.2

3.3

3.4

3.5

3.6

Cxopoctb. CpefHsisi CKOPOCTh TPU HEPABHOMEPHOM JIBUKEHUH.
Pacuér nmytu 1 BpeMeHU IBUKCHUS

SIBnenue uHepuuu. 3aKOH MHEpUMU. B3aumonencTBue Ten Kak
MIpUYMHA U3MEHEHUS] CKOPOCTH JIBMKEHMS Tel. Macca kak mepa
MHEPTHOCTH Tela

[InotHocTh BemecTBa. CBSA3b IUIOTHOCTHM C  KOJUYECTBOM
MOJIEKYJI B €UHHIIE 00BhEMA BEIIECTBA

Cuna Kak XxapakTepUCTHKa B3aUMOAECUCTBUS TEN

Cuia ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ MOMOIIbIO

JAWMHAMOMCTpa

3.7

3.8

SIBnenue TAroTeHUs U cwila TshkecTH. Cuia TSDKECTH Ha JPYTHX
maHerax. Bec tena. HesecomocTs
Cuna tpenus. TpeHue CKONbKEHUS U TpPEHUE MoKosl. TpeHue B

npupoac U TCXHUKE

3.9

CloxkeHue CuJ, HampaBJCHHBIX IO  OJHOM  MPAMOM.

PaBHopelicTByIOIas CHIT

3.10

3.11

3.12

[TpakTudeckue paboThI:

OrmpesiesieHre CKOPOCTH PaBHOMEPHOTO JBIKCHHS (IIapuKa B
KUAKOCTH, MOJIENIN DIEKTPUUECKOTO aBTOMOOWJIS U TaK Janee).
Ornpenenenne cpeaHell CKOPOCTH CKOJIBXKEHUs Opycka WIu
miapvKa Mo HAKJIOHHOM IMIOCKOCTH. OmnpeaeneHne MIOTHOCTH
TBEpHOro tena. OMBITEL, JEMOHCTPUPYIOLINE 3aBUCHMOCTb
pacTspkeHus (aedopmaliii) Npy>KUHbl OT MPUIIOKEHHONW CHJIBL.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS
CKOJIbXKEHHUsI OT Beca Tela M XapaKkTepa COMNPUKACAIOLIUXCS

MMOBEPXHOCTEN

du3ndeckne SBJICHUS B mnmpupoac: MpUMEpPhBlI JABUXCHHA C
pa3JIMYHBIMH  CKOPOCTSAMU B JKMBOM M HEXKHBOM mpupozae,

HCﬁCTBl/IC CHUJIbI TPCHUSA B ITPUPOAEC U TCXHUKE

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUJJKOCTE 1 TA30B

4.1

Jasnenue TBEpaoro tena. CriocoObl YMEHbUICHUS U YBETHUCHHS

aBIIEHUS

4.2

JlaBmerne ra3a. 3aBHCUMOCTH JaBIICHMS Ta3a OT 0O0bEMa,

TEeMIIepaTypbl




4.3

4.4

4.5

4.6

[Tepenada naBneHus TBEPABIMU TEIAMH, JKUIKOCTSIMH U Ta3aMHU.

3akoH [lackanga. [ITueBMaTHyecKkue MamInHbL

3aBUCUMOCTD JaBJICHUS JKUIKOCTH oT TJTyOUHBI.
I'uapocratuveckuii  mapagokc. CooOmiaromuecss — COCY/IbI.

FI/II[paBJII/I'-IeCKI/Ie MECXaHU3MbI

Atmochepa 3emmm u armocepHoe napieHue. [IpuamHbBI
CYIIECTBOBAHMS  BO3AYIIHOH  oOomoukw  3emun.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABJIECHHUS OT BHICOTHI

HaJ YpOBHEM MOpsi

N3mepenue atmocdepHoro nasnenus. [ lpubopsl A usmepenus

aTMOC(l)epHOFO JaBJICHUA

4.7

4.8

4.9

4.10

411

I[eﬁCTBHe KHUIKOCTH M Tra3a Ha HOFPY)KéHHOG B HHX TCIO.

BrrTankuBaromiast (apxumMenioBa) cuiia. 3akoH Apxumena
IInaBanue Ten. Bo3gyxomnaBanue

[IpakTuyeckune pabOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tela B BoJe OT 00bEMa
NOTPYXKEHHOW B KHAKOCTh yacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLLEH Ha TEJIO, TOTPYKEHHOE B
JKUIAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEHCTBYIOIIEH HA TEJIO B KUAKOCTH, OT Macchl Tena. ONBbITHI,
JIEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAJIIKMBAIOIIECH  CHUJIBL,
JeMCTBYIOIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTpyKEHHOM B
JKUJKOCTh 4YacTM Tela M OT IUIOTHOCTH  JKHUJKOCTH.
KoHcTpynpoBanue apeoMeTpa UM KOHCTPYUPOBAaHUE JIOJKU U
OIIpeNIeNICHNE €€ TPY30IOIbEMHOCTH

dusnueckue sBICHUS B NPUPOAE: BIMSIHUE aTMOC(hepHOro
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PHIO

TexHuueckue YCTpOMCTBA: coo01aronuecs COCY/IbI,
YCTPOMCTBO BOJOIPOBOJA, TMAPABINYECKUN IIPECC, MAHOMETP,

OGapomeTp, BBICOTOMED, MTOPIITHEBON HACOC, ApEOMETP

PABOTA, MOITHOCTbD, DHEPT' U

5.1 Mexanundeckas padbora

5.2 MexaHuueckasi MOIIHOCTb

£ 3 [TpocTble MeXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTD.
' [IpaBuiio paBHOBECHS pblyara

5.4 [IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky




«3onoroe mnpaBwio» MexaHukd. KoaddumumeHnT mone3Horo

> neicTBUsl MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE
5.6 [ToTeHuManbpHas 3HEPTUU TeNA, TOJHATOrO HaJl 3eMIEN
5.7 Kuneruaeckas sHeprus
5 g [lonnas wmexaHudeckas OdHEpPrus. 3aKOH H3MEHEHUs U
' COXpaHEHMsI MEXaHUYECKON IHEPTUU
[TpakTuyeckue pabOTHI:
Onpenenenne pabOThl CHIIBI TPEHHs] MPH PaBHOMEPHOM
Eg JBUKEHUM  Te€jla [0  TOPU3OHTAJIBHOM  IOBEPXHOCTH.
' HccnenoBanue ycnosuil paBHoBecus peiuara. Msmepenune KIT/
HAaKJIOHHOM IUIOCKOCTH. M3ydeHme 3akoHa COXpaHEHMS
MEXaHUYECKON IHEPTrun
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PbIUar B TEJI€ YEIOBEKa
511 TexHu4eckue ycTpoucTBa: ppluar, MOABUKHBIN U HETIOABUKHbIN

OJIOKH, HAKJIIOHHAS TUIOCKOCTH, MMPOCTHIE MEXAHU3MBI B OBITY

8 KIIACC
Kon
Kopx s1emenTa IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA
pasjaena
TEIIIOBBIE ABJIEHUA
OcCHOBHBIE TTOJIO)KEHHS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUN
61 cTpoeHus BemecTBa. Macca m pasmepsl MojeKyis. OIbITHIL,
' MOJITBEP K IAIOIIIE OCHOBHBIE IOJIOKEHHUS
MOJIEKYJISIPHOKHHETUYECKOH TEOPUH
6.2 Mogenu TBEPIOro, KUAKOTO M Ta3000pa3HOTO COCTOSHUN
' BenlecTBa. Kpucrannuueckue u amopgHble Tena
6 6.3 OOBbsiCHEHHE CBOMCTB Ta30B, XHUJAKOCTEH M TBEPABIX TeN Ha
' OCHOBE TIOJIO’KEHUN MOJIEKYJIIPHOKMHETHUECKOH TeOpUn
6.4 CmauuBaHue U KalWUISPHBIE SIBICHUS
6.5 TennoBoe pacIMpeHHUE U CKATHE
6.6 Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBHKCHUS YaCTHUL]
67 Buytpennsas oHeprus. CrnocoObl HM3MEHEHHs BHYTpPEHHEH

SHEPTHUU: TeIIonepeaada U COBEPIICHHE PaOOThI




Buael Termuonepenadu:  TEMIONPOBOJHOCTb, KOHBEKLMS,

6.8
U3ITy4yeHUe
6.9 KonngecTBo TeIuIoTsl. Y aeibHas TEINIOEMKOCTD BEILIECTBA
TemooOMeH U TEIIOBOE paBHOBecHE. YpaBHEHUE TEIIOBOTO
6.10
OanmaHca
6.11 [InaBieHue u OTBepleBaHHE KPUCTAJUIMUECKUX BEILECTB.
- VY aenpHas TEIIOTA MJIABICHUS
[TapooOpa3oBanne u KouaeHcanus. Mcnapenwe. Kurenwe.
6.12 VYaenepHas ~ TemioTa — mapooOpa3oBaHUsA.  3aBHCHUMOCTH
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBJICHHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIMBA. Y IeJbHAas TEIJI0Ta CrOPaHUS
[Tpunuunsr pabotel TernoBbix asurareneit KIIJ[ TemoBoro
6.15 nBurarens. TemnoBble JBHUraTelld W 3alllUTa OKPYKaroUIeH
cpelbl
3aKOH COXpAaHEHHS W TPEBPAIIECHUS JSHEPTUU B TEIJIOBBIX
6.16
nporeccax
[TpakTiueckue pabOThI:
OneIThl IO OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS.
OnbITEL IO BBIPAIIMBAHUIO KPUCTANIOB OBAPEHHOW COJIA WIIH
caxapa.
OnpITel IO HAOJIOJCHHWIO TETUIOBOTO PACIHIMPEHUS] Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEIL.
6.17 Omnpenenenue qaBiIeHUS BO3IyXa B OaJUIOHE IIMPUIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3JyXa
OT ero o0béMa 1 HarpeBaHMsI TN OXJIAXKACHHUS.

[TpoBepka runoTe3bl JINHEHHOW 3aBUCIMOCTH JJIMHBI CTOJIONKA
KHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.
###HPar##Ha0nroneHre n3MEeHeHUsl BHYTPEHHEH dSHEPruu Tela
B pe3yJIbTaTe TeIUIoNepeiaui U paboThl BHEITHUX CHJI.
HccnenoBanue sBIEHMS TEIUNIOOOMEHAa IIpU CMEUIMBAHUU

XOJIOJTHOM Y TOPSIYEN BOJBI.




OrnpenenieHre KOJIWYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW Mpu
TEII000MEHE C HArPEThIM METAUIMYECKUM IIUIHHAPOM.
Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.
Uccnenosanue nponecca ucnapeHus.

Ornpezenienrie OTHOCUTEIBHOM BIIaXKHOCTH BO3/yXa.

OnpeneneHue yaelIbHON TEILIOTHI IIIABJICHHS JIbJA.

6.18

6.19

du3nyecKkue SIBICHUSI B npupoac: MOBECPXHOCTHOC HATIAKCHHUC
N KallWUIAPHBIC ABJICHUSA B IMPUPOAC, KPUCTAJJIBI B IIPHUPOAC,
H3JTy4YCHUC COJ'IHI_[a, 3aMCp3aHUc BOI[OéMOB, MOPCKHEC 6pI/I3I>I;

06pa3013aHHe POChHI, TYMaHa, UHEs, CHETa.

TexHuueckue YCTpOMCTBA: KaluJUIspBL, IIPUMEPBHI
MCII0JIb30BaHUsl KPUCTAIUIOB, )KUIKOCTHBIA TEPMOMETP, NaTYUK
TEMIEPATypbl, TEPMOC, CHCTEMa  OTOIUICHHS  JIOMOB,
TUTPOMETpPBI, IMICUXPOMETp, MapoBas TypOWHa, JBUTraTElb

BHYTPEHHET0 CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuzanus Tell. J[Ba poja 3JeKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Te. 3akoH KynoHa (3aBUCMMOCTD
7.2 CHWJIBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJ OT BEJIMUMHBI 3apsAI0B U
PACCTOSIHUS MEX]Ty TeTaMH)
Onekrpuueckoe nosie. Hanpsk€HHOCTB 3IEKTPUYECKOTO TOJIS.
7.3 [MpyHIMIT ~ CyNepro3uIMK  JJIEKTPUYECKUX  mojied  (Ha
KauyeCTBEHHOM YpPOBHE)
Hocurenn  snekTpuyeckux  3apsgoB.  DJIEMEHTapHbIN
7.4 anektpudyeckuil 3apsna. CrpoeHue aroma. IlpoBomHuku u
JUAJIEKTPUKH
7.5 3aKOH COXpaHEHMsI PIEKTPUUECKOTO 3apsiia
- DIIEKTPUYECKUI TOK. VYcenosus CYyILIECTBOBAHUSA
' AIIEKTPUYECKOT0 TOKA. MICTOYHMKHN OCTOSIHHOTO TOKa
27 JleHicTBUSI DIIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax
7.8 DnekTpuueckas 1enb. Cuiia Toka. DJIEKTPUUIECKOE HAMPSKCHNE
29 ConpoTuBieHHEe MNPOBOJHUKA. YIEINbHOE CONPOTHBIICHUE

BEIIECTBA




7.10

3akon OMa 1J1s yyacTKa Lenu

ITocaenoBaTenbHOE u napasieabHOe COCTUHEHUE
7.11

MIPOBOIHUKOB

PabGoTa 1 MOUTHOCTH IIEKTPUYECKOTO TOKA. 3aKoH JIKoyis —
7.12

Jlenna

DIIEKTPUUYECKHE TIENU U MMOTPEOUTENN IICKTPUICCKON dHEPTUN
7.13

B ObiTy. KOpOoTKO€ 3amMbIKaHue

ITocTtostHHEIEe  MarHuThbl. B3auMoaelcTBHE  NOCTOSHHEBIX
7.14

MAarduToB

MarguTHOe mosie. MarauTHoe 1mose 3EMIIH U €ro 3HAUCHUE IS
7.15

JKA3HU Ha 3emiie

6 OmnbiT Opcrena. MarHuTHOE TMOJE DJIEKTPUUECKOrO TOKA.

7.1

[IpumeHeHue 3JeKTPOMarHuToB B TEXHUKE

JlelicTBUE€ MArHMUTHOTO TIOJSl HA IMPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb  MOCTOSSHHOTO  ToKa. Mcmonb3oBaHue
7.17

ANIEKTPOJIBUraTeaell B TEXHUYECKUMX YCTpPOMCTBAX M Ha

TpaHCIoOpTe

Onbitel @apanesd. SIBIeHHE HIEKTPOMATHUTHON WMHIYKLHH.
7.18

IIpaBuno Jlenna

OnektporeHepatop. CrnocoObl TONyYeHHUs DIEKTPHUECKON
7.19 SHEPruM. DIEKTPOCTAHIIMU Ha BO30OHOBISIEMBIX HCTOYHHKAX

SHEPTUH

[TpakTudeckue paboTHI:

OMnBITH IO HAOTIOACHUIO STIEKTPU3AIUH TNl MHAYKIIHEH U PU

COTIPUKOCHOBEHUH.

UccnenoBanue  IEeWCTBUS ~ DJIEKTPUYECKOTrO  MMOJs  Ha

MPOBOJIHUKY U IUDJIEKTPUKH.

COopka 1 mpoBepKa padOThI AIEKTPUIECKOM IIETTH TOCTOSTHHOTO
7.20

TOKa.

W3mepenue u peryInpoBaHHue CUIIbI TOKA.

W3mepenue u peryampoBaHue HANPsHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HJIYLIETO depe3
PE3UCTOP, OT COMPOTUBIEHUS PE3UCTOpPA U HAINpPSDKEHUS Ha

pesucrope.




OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPUUECKOTO
COIPOTUBIICHUs IPOBOJAHMKA OT €ro JUIMHBL, IIOLIAIU
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

IIpoBepka  mpaBuia  CHOXKEHMS  HANpsDKEHUUW — IIpU
IIOCJIEIOBATEIIbHOM COCIMHEHUH JBYX pe3ucTopoB. IIpoBepka
IpaBuja JUIsl CUJIBl TOKA IPU IAPAJUICIBHOM COEIUHEHUU
pesucrtopoB. OmpeneneHue pabOThl 3IEKTPUYECKOTO TOKA,
uaymero depes  pesucrop. OmnpeneneHue  MOIIHOCTH
JNEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HA  PE3UCTOPE.
HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYILIETO 4Yepe3
JaMIIOUKy, OT HampsbkeHus Ha Heil. Onpepenenune KIIJI
Harpesatend. lccienoBanne MarHMTHOTO B3aMMOJEHCTBUS
IIOCTOSIHHBIX ~ MAarHUTOB. V3ydeHWe MarHMuTHOro  IOJIA
MIOCTOSIHHBIX MAarHUTOB IPU UX OOBEIUHEHUU U Pa3JCIICHUU.
HccnenoBanue NeHCTBUS MIEKTPUYECKOTO TOKA HA MAarHUTHYIO
cTpenky. ONBITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHIIBI
B3aUMOJICVCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJI€HUsT TOKa B Karymke. V3ydeHue paeucTBuA
MarHMTHOTO I10JIsI HA IPOBOJHUK ¢ TOKOM. KoHCTpynpoBanue u
uzyuyeHue pabotbl anekrponsurarens. Mamepenue KIIJ]
AIIEKTPO/IBUraTeIbHON yCTaHOBKU. OMBITHI 110 UCCIIEOBAHUIO
ABJICHUS]  DJEKTPOMAarHMTHOW  MHIYKIMHU:  HUCCIIEIOBAHHE

W3MEHEHMI 3HaYEHUS U HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

7.21

7.22

@u3nyeckue SIBJICHUS B MPUPOJAE: AIEKTPUUECKUE SIBICHUS B
atMocdepe, IJIEKTPUISCTBO JKMBBIX OPTaHM3MOB, MarHUTHOE
none 3eMiu, Apeid IMONI0COB, pOb MAarHUTHOTO TOJNS st

JKHM3HH Ha 3CMJ'IC, MOJIAPHOC CUAHUC

TexHuuyeckue yCTpOﬁCTBaZ 9JICKTPOCKOII, aMIIepMEeTp,

BOJIbTMETpP, PEOCTAT, CUETUYHUK 3HCKTpI/I‘-ICCKOI71 OHCpPIHu,

AIIEKTPOOCBETUTEIHHBIC IPUOOPHI, HarpeBaTeIbHBIE
AIEKTPONIPUOOPHI (mpumepsr), AIEKTPUIECCKHE
MNpeaoOXpaHUTCIIN, QJICKTPOMArHurT, QJICKTPOABUTATCIIb

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKA

9 KUIIACC




Kon

paznena

Ko hnemenTa

IIpoBepsieMbIE 3JIEMEHTHI CONCPIKAHUS

MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuyeckoe aBmxeHue. MarepuanbHas Touka. Cucrema
' oTcyéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSMOJIMHEHOE JBUYKEHUE
###Par###HepaBHOMepHOE NPSMOJIMHEHHOE ~ JIBHDKCHHE.
8.4 CpenHsis 1 MIHOBEHHasi CKOPOCTh TeJia MPU HEPAaBHOMEPHOM
JBUKEHUU
8.5 VYckopeHne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHHE
8.6 CBoboanoe naaenue. Oneitel ["ammnes
PaBHOMEpHOE nBMXKEHHE MO OKpyKHOCTH. llepnon m 4dacrora
8.7 oOparreHusl. Jluneiinas u yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 ITepssiit 3akoH HploToHA
8.9 Bropoii 3akon HeroTroHa
8.10 Tpernii 3akoH HeroTona
8.11 [TpyHIMI cynepno3uLuK CHIl
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHuUs: cuiia TPEHUS CKOIBKEHHSI, CUJIa TPEHHUS MOKOS,
' JPYTHE BUJIBI TPCHHUS
8.14 Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTECHHS. Y CKOpEHUE
' CBOOOJTHOTO Ma/ICHUS
8.15 JBuxenne maner Bokpyr Comnma. IlepBas kocMuueckas
' ckopocTb. HeBecomMocTh 1 neperpy3ku
8.16 PaBHOBecue MaTepuanbHO TOuku. AOCOTIOTHO TBEPIOE TENIO
8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKPEMIEHHON OCBIO BpAILCHMUS.
' MowmenT cunsl. LlenTp TsxecTn
8.18 Nmmynbe Tena. U3menenue ummynbea. UMImysibe cuitb
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 PeaxkTuBHOE NBMKEHIE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PabGota cun Tspkectw, ynpyroctd, TpeHus. CBs3b DHEPTHH U
paboThI
[ToTenumanbHast SHEPrUsl Tea, MOJAHITOrO0 HaJ MOBEPXHOCTHIO

3eminn

8.24
8.25
8.26

8.27

IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI
Kunernueckas sneprus. Teopema 0 KWHETUYECKOW SHEPIUU
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

[TpakTuyeckue pabOTHI:

Onpenenenue cpeaHel CKOPOCTH CKOJBXEHHUS OpycKa WU
JBIDKEHUS IIapUKa MO HAKIOHHOHM TutockocTH. OmpeneneHue
YCKOpEHHUsI Tela TMpU PABHOYCKOPEHHOM JBHMKEHHH TIO
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYyTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka TUIOTE3bI: €CIHM MPH PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaIbHOW CKOPOCTH IyTH OTHOCSTCS KaK psiJl HEUYETHBIX
qucel, TO  COOTBETCTBYIOIIME  HPOMEXKYTKM  BPEMEHH
OJIMHAKOBEHI.

HccnenoBaHue 3aBHCHMOCTU CHJIBI TPEHMS CKOJIBKEHMS OT
CUJIBI HOpMaJIbHOTO JnaBiieHus. Omnpenenenue kodpduimeHTa
TpPEeHUsl CKOJbXKeHUs. OnpeneneHue KECTKOCTU TMPYKHUHBI.
Onpenenenne paboTbl CHJIBI TPEHHUST TPU PABHOMEPHOM
JIBIDKEHUH  Tela 1O  TOPU30HTAJIbHOH  MOBEPXHOCTH.
Ornpenenenrie pabOThl CHIBI YIPYTOCTH MPU TOIBEME T'py3a C

HUCIIOJB30BaHHUEM HCIIOABHIXKHOI'O U ITOJABHXKHOI'O 0JIOKOB

8.28

8.29

®du3nueckue SABJICHUS B npupoac: IMNpUWJIWBbBI ©U OTJIMBBI,
JABMKCHUC IJIAHCT ConneyHoi CUCTCMBbI, pCAKTHUBHOC IBUKCHHUC

KHUBBIX OpPraHu3MOB

Texumueckne YCTpOﬁCTBaI CIIMAOMETP, JATUMUKH ITOJIOXKCHUA,

pacCTodHuAg U YCKOPCHUSA, PAKCTLL

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe  nBukenue. (OCHOBHBIE — XapaKTEPUCTHKH

o Kosie0aHui: Iepro/, 4acToTa, aMIUIUTy 1a

9.9 MaremaTnueckuii M TPYKUHHBIA MasTHUKHU. [IpeBpaienue
' HHEPTUU MPH KoJeOaTeTbHOM ABHKEHUH

9.3 3aryxatomue kojebanus. BeiHyxneHnble konebanus. Pesonanc




9.4

9.5
9.6

Mexaandeckue BOJHBL. CBOMCTBA MEXaHHMYSCKHX  BOJIH.
HpOIIOHLHLIC 148 nonepeqHLIe BOJIHBI. I[HI/IHa BOJIHBI 1 CKOpOCTB
e€ pacnpocTpaHeHHUs. MeXaHHMYEeCKUE BOJHBI B TBEPIIOM Telle,
ceiCMHUUYECKHE BOJIHEI

3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTyeckue paboOTHI:

Onpenenenue YacTOTBI u nepuozaa Kose0aHui
MaTEeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acTOThl U IEpUOJA KOJEOAHUN IPYKUHHOTO
MasiTHUKa

Hccnenosanue 3aBUCUMOCTH nepuozaa Kose0aHui
HOJBEIIEHHOI0 K HUTH I'py3a OT JIMHBI HUTU. VccrienoBanue
3aBHCUMOCTH I€puoJia KoyieOaHUil MPYKUHHOTO MAasTHHUKA OT
Mmacchl rpy3a. [IpoBepka He3aBUCUMOCTH Nepuoja KojeOaHHi
rpy3a, MOABEIIEHHOTO K HUTH, OT MAaccChl rpy3a U >KECTKOCTHU

npyxuHsl. I3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8

Pu3nyeckue SABJICHUS B IPUPOAE: BOCIPHUITUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IIYHAMH,

9XO0

9.9

TexHuuyeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJIb30BaHUC

YIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE I1OJIE U JIEKTPOMATHUTHBIE BOJIHBI

SHeKTpOMaI‘ HUTHOC oJIic. 3HeKTp0MaTHI/ITHBIC BOJIHBI.

101 CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
10.3 OnexkTpoMarHuTHas —npupojna cera. CKOpPOCTh  CBeTa.
' BonHoBBIE CBOMCTBaA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB JJEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOMIIBHOTO TeneoHa
105 dusnueckue SBICHUS B NPHUPOJE: OMOIOTHYECKOE JEHCTBHE
' BUJMMOTO0, YIbTPa(UOIETOBOIO U PEHTTEHOBCKOIO M3JIy4eHHH
10.6 TexHuueckue ycTpoicTBa: UCIOIb30BAHUE IEKTPOMArHUTHBIX
' BOJIH /I COTOBOI CBS3H
11 CBETOBBIE SBJIEHW A




11.1 JlyaeBast Mmoniens cBeta. MIcTOUHMKH cBETa
11.2 [IpssMonrHEITHOE pacipocTpaHEeHNEe CBETa
11.3 Ortpaxenue ceta. [nockoe 3epkano. 3aKoOH OTpaKeHUs CBETa
114 IIpenomiienne cBera. 3akoH IpenomieHus cBera. llonHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop rydeit B JInH3E
11.6 Onruueckas cuctema ¢GoToarnmapara, MUKpPOCKOIIa U TEJIeCKoma
117 I'maz kak  onTuueckas  cucrema.  bimzopykocTte U
' JAIbHO30PKOCTh
118 Paznoxenne Oenoro csera B crektp. OnbiTel HbroTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeta
[IpakTuyeckune paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIila OTPa)KEHUSI CBETOBOTO Jy4a
OT yrJja MajaeHusl.
W3ydeHue xapaKTepUCTHK M300paKeHUsS MpeaMeTa B TIOCKOM
3epKaje.
HccnenoBanue 3aBUCHUMOCTH YIjla MpPEIOMIIEHUS CBETOBOTO
11.9 Jy4da OT yIJIa [TaJICHNs Ha TPAHULE «BO3AYX — CTEKIIO».
[Tony4yeHnne n3o0paxeHnit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3HI.
Onpenenenrie (GOKYCHOTO PACCTOSHHUSI W ONTHYECKOW CHIIBI
coOuparoIien JTMH3BL.
OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OMBITHI IO BOCTIPUSTHIO I[BETA MMPEAMETOB MPU UX HAOIIOICHUU
yepes3 1IBETOBbIE (PUIBTPHI
dusnyeckue ABieHUsa B npupoje: 3arMeHus Connua u JIyHsl,
11.10 [[BeTa TeJ, ONTHUYECKHE SsBIIEHUs B aTrMocdepe (uBeT HeOa,
pedpakmus, pagyra, MUPax)
1111 TexHuueckue ycTpoicTBa: OYKM, IMEpUCKON, ¢oToanmnapar,
' ONTUYECKHUE CBETOBOIBI
KBAHTOBEBGIE ABJIEHUA
121 Oneiter Pezepdopaa m mnmanerapHas Mojenb atoma. Mojaenb
' aroma bopa
12
122 Hcnyckanue ¥ TOTJOIIEHWE CBeTa aTOMOM. KBaHTHI
' JIuneityaTeie CIEKTPhI
12.3 PagnoakTuBHOCTB. Anb(da, OeTa- 1 raMMa-u3ITydeHHs




124 Ctpoenue aroMHOro siipa. HykiioHHast Moiennb aTOMHOTO Sipa.
' N3oTomnsl
195 PanuoaktuBHble npeBpaienus. [lepuon nonypacnana arToMHbIX
' anep
126 SnepHple peakuuu. 3aKOHBl COXpaHEHHs 3apsAJOBOIO U
' MacCOBOI'0 YUCEI
12.7 OHeprus CBsI3U aTOMHBIX s1ep. CBA3b MacChl U SHEPTUU
128 Peakuuu cunresa u aenenus aaep. Merounnku 3uepruu CosiHLa
' U 3BE3 ]
12.9 SInepnas sHepreTuka. JlelicTBUE paguOAKTUBHBIX HU3Iy4YCHUHN HA
' JKUBBIE OPTraHU3MBbI
[TpakTuueckue paboThI:
Habsro1eHue CITomHbIX U JINHEHYAThIX CIIEKTPOB U3JIy4EHUS.
12.10 HccnenoBanue TPEKOB: HM3MEPEHHUE SHEPIHMM YaCTHUIIBI I10
TOPMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenue paaroakTuBHOTO GhoHa
Puznueckue SIBJICHUS B IIPUPOLE: €CTECTBEHHBIN
1211 palMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, paJgHOaKTHBHOE
' U3ITy4yeHUe MPUPOAHBIX MUHEPAJIOB, AEHCTBHE PaIMOAKTUBHBIX
U3JIy4YE€HUH Ha OPraHU3M 4eJI0BEKa
1212 TexHHuecKkne yCTpONCTBA: CIEKTPOCKON, WHAWBUAYaJIbHBIN
' JIO3UMETP, Kamepa Bunbcona

INPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS
NMPoBEPsIEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMbl OCHOBHOI'0 00111eT0
TpeOoOBaHUSA oOpasoBanus Ha ocHoBe PI'OC

[Tonumanue ponu (QU3MKKM B HAaydyHOM KapTHHE MHpa; c(HOPMUPOBAHHOCTH
0a30BbIX MPEJCTABICHUNA O 3aKOHOMEPHOW CBS3M W MO3HABAEMOCTH SIBICHUI
1 MPUPOJBI, O POJIM DKCIIEPUMEHTa B (hHU3UKE, O CHUCTEeMOOOpasyrolmel pou
(U3UKK B pa3BUTUH €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTUH, 00 IBOJIOINH

(GU3UYECKUX 3HAHWA W WX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHOW KapTHHE




MUPAa, 0 BKJIaJIe POCCUNCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,

00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, PA3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHus O BUAAX Marepuu (BEIIECTBO M TI0JE), O JBIKEHHHM KakK CHoco0e
CYILIECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJEKYJISPHOH TEOpUU CTPOCHUSA
BEIIECTBA, O (U3NYCCKOW CYIIHOCTH SIBICHUH MPHUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE pa3InyaTh SBICHUS IO
OIMCAHUIO X XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
TaHHOe (U3MYECKOoe SIBICHHE; YMEHUE paclo3HaBaTh MPOSBICHUE M3YYEHHBIX
¢u3nUecKuX SIBICHUH B OKPY)KAIOLIEM MHUpPE, BBIICNAS UX CYIICCTBEHHBIC

cBOMCTBA (ITPU3HAKK)

Bnagenue ocHoBaMy MOHSTUMHOTIO anmapaTa U CMHMBOJIMYECKOTO SI3bIKA (PU3UKU
U HCIIOJIb30BAaHUE WX Ul PEeLIeHHs y4yeOHBIX 3ajiay; yMEHHE XapaKTepu30BaTh
CBOWCTBA Tell, (PU3MYECKUE SBICHUS U MPOLIECCHI, UCTIONB3YS (PyHIaMEHTaIbHbIE

H SMIIUPHUICCKUC 3aKOHBI

YMeHue OomnuchIBaTh HU3YYCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘IGCKI/IG SABJICHHA,

UCTIONB3YS (PU3NUYCCKUE BEIIMIUHBI

Brnanenne ocHOBaMHM METOJOB HAYYHOIO IO3HAaHUS C Y4YETOM COOJIIOIEHUS
npaBui 6€30MacHOro Tpyia: HaOoIeHHe (PU3NYECKUX SIBIICHHIM:

YMEHHE CAaMOCTOSITEILHO COOMPATh SKCIIEPUMEHTANIbHYIO YCTAaHOBKY U3 JaHHOTO
Habopa 00OpyJOBaHUS MO MHCTPYKIMM, ONMUCHIBATH XOJ] OINBITA U 3aIHCHIBATh
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI;

NPOBE/IEHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUH (PU3MUECKUX BEJIWYHMH: YMEHUE
IUIAHUPOBAaTh HM3MEPEHHUS, CaMOCTOSITENIbHO CcOOMpaTh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY 10 MHCTPYKIUHU, BEIYUCIIATh 3HAUEHHUE BEJIIMYUHBI U aHAJIU3UPOBAThH
MIOJIy4eHHBIE PE3YyIbTaThl € YYETOM 3aJaHHOM IOTPEHIHOCTH pe3yJbTaTOB
U3MEPEHHUI;

IIPOBE/ICHUE HECIIOKHBIX IKCIIEPUMEHTAIBHBIX NCCIEA0BAHUI; CAMOCTOATEIBHO
coOMpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY M TPOBOAMUTH MCCIIEJOBAHUE IIO
UHCTPYKILUH, TPEICTABISTh MOTYyYEHHbIE 3aBUCUMOCTH (DPU3UYECKUX BEJIMYMH B
BUe TaOMuIl U TpadUKOB, YUYUTHIBATH IOTPEIIHOCTH, J€JaTh BBIBOJBI IO

pe3ysibTaTaM HCCIe10BaHUs

[TornMaHue xapaKTepHBbIX CBOMCTB (PU3UYECKUX MOJIeNIel (MaTepraibHas TOUKa,
abCOIIIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHHUS I'a30B, )KUIKOCTEH M TBEPABIX Tell,
IUTaHEeTapHasi MOJIEeNb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa) U yMEHUE

OPUMEHSTH UX U1 O0BSICHEHUS (PH3HUUECKUX MPOIIECCOB

YMenue oObsACHATH (pU3HUecKHe MPOLECChl U CBOICTBA Tel, B TOM YHCIE U B

KOHTEKCTE CUTyallUil NMPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, B YaCTHOCTH,




BBISIBIISATh IPUYMHHO-CJIEICTBEHHBIE CBA3HM U CTPOUTH OOBACHEHHE C OMOPOM Ha
U3y4yeHHbIC  CBOMCTBa  (PU3MUYECKUX  SIBJICHUH, (HU3UUECKUE  3aKOHBI,

3aKOHOMECPHOCTHU U MOACIIN

YMenue pemath pacuéTHble 3amaud (Ha 0aze 2 — 3 ypaBHEHHI), HUCIIONB3YS
3aKOHBI W (DOPMYIIBI, CBS3BIBAIOIINE (PU3NYCCKUE BEIWYMHBI, B YaCTHOCTH,
3alUChIBaTh KpaTKOE YCJIOBHE 3aJaud, BBIABISATH HEAOCTAIOUIME JaHHBIE,
BEIOHMpaTh 3aKOHBI M (OPMYIIBI, HEOOXOAUMEBIE [Tl €€ PelIeHHs, UCII0JIb30BaTh
CIPaBOYHBIC JAaHHBIC, MPOBOJIUTH PAcCUYEThl M OLEHUBATh PEATUCTUYHOCTH
MOJIyYEHHOTO 3HAa4YeHHWsST (U3WYECKOW BEIMYUHBI, YMEHUE OMPEIeIATh

PasMCPHOCTb (1)H3quCKOﬁ BCJIMYHMHBI, HOHy‘ICHHOﬁ IIpHu pCHICHHUU 3ala4n

YMmenue XapaKTCPU30BaTh NPHUHIHUIIbLI I[CflCTBI/I?[ TCXHUYCCKUX yCTpOfICTB, B TOM
yuciie OBITOBBIX HpI/I60p0B, H IPOMBIIVICHHBIX TEXHOJIOTHUYCCKUX ITPOICCCOB I10
HUX OIIMCAHWUIO, HCIIOJb3ys 3HaHUA O CBOMCTBaxX (1)I/I3I/I‘~I€CKI/IX SIBIICHUH H

HeO6XOI[I/IMHe (bPISI/I‘IeCKI/IC 3aKOHOMCPHOCTH

10

11

YMeHue UCI0/1b30BaTh 3HAaHUS 0 (PU3NYECKUX SBJICHUSAX B [IOBCEIHEBHON JKU3HU
Ui obecrieueHus: 0e30MacHOCTH NpU oOpalieH!H ¢ OBITOBBIMU MPHOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHHs 370pPOBbS MU COOJIOACHUS HOPM
DKOJIOTUYECKOr0  IOBEJIEHHs B  OKpYXKaloolled  cpelae;  MOHMMaHUE
HEOOXO/JMMOCTH TPUMEHEHHs] JOCTHKEHHH (U3MKH M TEXHOJOTMH s

PparoOHaJIbHOI'O NPpHUPOAO0IIOJIb30BAHUA

OneIT noucka, mpeodpa3oBaHus U MpeAcTaBieHUus nHGopMaun (GpU3NIECKOro
COJepKAaHHUsA C  HUCHOJb30BaHHEM  HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHil; yMEHHE OLIEHUBATh JOCTOBEPHOCTh MOJy4YE€HHOW MH(pOpMaluu Ha
OCHOBE MMEIOIIMXCA 3HAHUNM M JONOJIHUTENbHBIX HCTOYHUKOB; YMEHHE
UCIIOJIb30BaTh MPU BBHIMNOJHEHUHM YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JaUTEpaTypy GU3NYECKOTO COIepKaHMsl, CIIPAaBOYHbIE MAaTEPUAIIbI, PECYPCHI CETH
WnTepHer; BianeHue 0a30BbIMH HaBbIKaMu MpeoOpa3zoBaHUs MHDOpMaLMU U3
OJTHOW 3HAKOBOM CHCTEMBI B JIpyr'yl0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE
MUCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE MH(POpPMAIMH M3 HECKOJIBKHX

HNCTOYHUKOB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITO

OU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

MEXAHWYECKUE ABJIEHUA




Mexanndeckoe aBrxeHue. MarepuanbHas Touka. Cucrema otcuéta. OTHOCUTEIBHOCTD

11
JIBUKCHHUS
PaBHomepHoe u HepaBHOMepHOe mABIkeHHe. CpenHsis ckopoctb. Dopmyna ans
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMepHOE MpsiMONTUHEITHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJMHATHI TEJIa OT BPEMEHU B
cllydae paBHOMEPHOTO MPSMOJIUHEHHOTO TBUKCHHUS
13 () =xy+ut
I'pacduky 3aBUCHMOCTH OT BpEMEHH I MPOCKIUU CKOPOCTH, MPOESKIUU MEpEeMEIICHHUS,
MyTH, KOOPAWHATHI P PABHOMEPHOM TPSIMOJIMHCHHOM JIBFKCHUT
3aBHCHMOCTh  KOOpJAWHATHI Tela OT BPEMEHH B ClIydae pPaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
Syl =Vg, #f+ay * ;
2
DopMyIBI 1) TPOSKIIMH TIEPEMEIICHHS, IPOCKITUH CKOPOCTH M MPOCKITUH YCKOPEHUS TIPU
PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUH:
2
1.4 .sx(a‘)=vox-a‘+ax-%~
U.\'(f) =Upy T4, £,
a.(f) =canst,
U:.'r: - le: =2a,s,
I'padmky 3aBUCUMOCTH OT BPEMEHH JUISI TPOCKIIMU YCKOPCHHS, TMPOCKIIUU CKOPOCTH,
MPOEKIMM TIEpPEeMEIIeHHs, KOOPAMHATHI MPU PABHOYCKOPEHHOM MPSMOIUHEHHOM
JIBUKCHHUH
CBobomHOe nanenue. @opmyIIbl, ONMUCHIBAIONINE CBOOOTHOE MAJICHHUE TENa 110 BEPTHKAIN
15 (IBW>KEHWE TeNna BHHU3 WM BBEPX OTHOCHTEIHHO TOBEPXHOCTH 3emiu). ['paduku
' 3aBUCHMOCTH OT BPEMCHH JIJIS MIPOCKITUHM YCKOPEHHUS, TIPOSKIIMHA CKOPOCTH M KOOPIHHATHI
MIpU CBOOOTHOM TAJICHUH Tea M0 BEPTUKAIU
CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJIa 10 OKPYKHOCTH. HarmpasiieHrne CKOpOoCTH.
dopmyia I BEIYUCIICHUS CKOPOCTH Yepe3 paaIuyc OKPYKHOCTH M IIEPUO]T OOpaIIeHUsI:
_2mR
T
1.6

IlenTpocTpeMuTenbHOe yckopeHue. HampaBieHne LEHTPOCTPEMHUTEIBHOTO YCKOPEHUS.

dopmyra 1715 BBIYUCIEHUS YCKOPEHUS:

2

_w
“=R




®opmyra, cBsI3bIBaIOIIAsl IEPUOJT U YACTOTY OOpalIeHHUS:

velL
T

Macca. IInotHocts BemecrBa. @opmyiia sl BBIYUCICHUS IIJIOTHOCTH:

b= m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuuyrHa. CloxxeHue CHil
1.9 SIBnenune unepuuu. [lepsroiit 3akon HproToHa
Bropoii 3akon HerotoHa:
1.10 F=m-d
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONIECH HA TEJIO
B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy y=-Fi
Tpenue nokost U TpeHUEe CKOJIbXkeHUs. PopMyia sl BBIYMCICHHUS] MOJYJISI CHIIBI TPEHUS
CKOJIb)KCHUS:
1.12 F_=u-N
p—H
Hedbopmamus Tena. Ynpyrue u Heynpyrue nedopmaiuu. 3aKoH ymnpyrou aedopmaruu
(3akoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=¢g —L1 2
R
1.14 Cuna TshxecTu. Y CKOpeHue CBOOOIHOTO TaICHHUS.

dopmyna s BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.
JBmxenue manet Bokpyr Connna. Ilepsas kocmudeckasi ckopocts. HeBecoMocTs u

Heperpy3Ku




1.15

1.16

1.17

1.18

Nmnynbe Tena — BekTopHas pu3nyecKkas BeIMYUHa.
p=mi
Nmnynbe cucremsl Ten. M3menenune uMmiryinbsca. IMITynbC CUiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJI 3aMKHYTOM CUCTEMBI TEII:
D=yl +inyU, =const
PeaktuBHOE NBHXKEHUE

Mexannueckast pabora. @opmyna s BBIYUCICHUS PaOOTHI CHIIBL:

A=Fsooscx
Mexannueckass MOIHOCTD:

n=2
r

Kunernueckas n NMOTCHIHAJIbHAA SHCPIUs. d)opMyﬂa JJIA BBIYUCIICHUA KHHETHYECKOM

OHCPI'UH:

HE)E
BTy

Teopema o knHeTHUecKOU sHeprun. Popmyra s BBIYMCICHNS OTCHIMAIBHONW YHEPTHH

Tela, IMOIHATOrO

HaJ 3eMIIEH:

E,=mgh

1.19

1.20

MexaHnuueckas OHEPTIUA:
E=E,+E,

3aKOH COXpaHEHHSI MEXaHUYECKOHN sHepruu. @opmyra sl 3aKOHA COXPaHEHUS
MEXaHHYECKOH SHEepTuu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpaiieHue MEXaHUYECKOW SHEPTUHU NPY HATMYWUH CUIIBI TPEHUS.

[IpocTeie MexaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKHU.

Peruar. Moment cuisl: M - Fl.

VYcnoBue paBHOBECHS pblyara:

M +M, +..=0

[ToasmxHbIN 1 HeTOABIWKHBIN O0510Kku. KITJ] mpocThIx MeXxaHH3MOB,




n= Anonesmas
A—aarpaqe:ﬂm A

1.21

JlaBiieHne TBEPAOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUA TBépI[OFO TCia:

_F

JaBnenue raza. ATMocdepHoe JaBieHHUE.
IM'uapocTaTnyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.

CDOpMy.TIa JJI1 BBIYUCJIICHUA JABJICHUS BHYTPHU JKUIAKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBnudeckuil npecc

3axon Apxumena. @opmyna aas onpeeneHus BBITAIKUBAIOIIEH CUIIbL, IEHCTBYIOIIEH Ha

TCIO, HOFPY)KéHHOG B X KUAKOCTH WJIN I'a3:
F A = ng

YcaoBue miaBanus teia. [lnapanue CYAO0B H BO3AYXOILIABAHUEC

1.24

1.25

Mexannueckue kosiebaHus. AMIUIMTYAA, MEpUOJ M yacToTa Kkojebanuil. Popmyia,

CBA3bIBAKOIIAd 4aCTOTY U ICPUOJ KoJIeOaHMIA:

MatemaTtuueckuil ¥ NpyKUHHBIN MasTHUKU. [IpeBpalenre sHepruu npu KosedaTeIbHOM

JABMOXKCHUH

1.26

3aTYXElIOH_II/IC KoJIeOaHUS. BBIHY)KJIGHHLIC koJieOanus. Pe3onanc

1.27

MexaHU4eCcKHUE BOJIHBI. HponoanHe 1 NOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH

pacnpoCTpaHeHUs BOJIHBI:

rL=v-T

1.28

3ByK. FPOMKOCTB H BBICOTA 3BYKa. OTpa)KeHI/IC 3BYKOBOI>'I BOJIHBI Ha T'paHUIC JABYX CPCIH.

Nudpa3Byk u yabTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mepenue cpeaHed IUIOTHOCTU BELIECTBA; apXUMEINOBOU CHUIIBI, KECTKOCTH IPY’KUHBL
KOX(Q(QHUIMEHTa TPEHUS CKOJIBKEHMSI; PaOOThl CHJIBI TPEHHs, CHIIbI YIIPYIOCTH; CpeIHEH
CKOpOCTH JIBM)KEHUS OpyCKa 10 HAaKJIOHHOH IJIOCKOCTH; YCKOPEHHS OpyCcKa IpH IBUKECHUU
10 HAKJIOHHOM MJIOCKOCTHU; YacTOThI U Iepuoja KoneOaHUH MaTeMaTHYeCKOro MasTHUKA;

YacTOThI U MepHoa KoJeOaHUH MPYKUHHOTO MasTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO




Ha pblyar; paboThl CUJIBI YIPYTOCTH MIPH MObEME Ipy3a C TOMOIIbIO HEMOBUKHOTO OJI0Ka;
paboThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO MOIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTrpy:KEHHOM YacTu Tena u
OT IJIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTHU BBITAJIIKMBAIOIIEH CHUJIBI OT MaccChl TEJa; CUJIbI
TPEHUsI CKOJIBKEHHSI OT CHJIbl HOPMAJIBHOTO AABJEHUS U OT POJAA MOBEPXHOCTH; CHUJIBI
YIIPYTOCTH, BOSHUKAIOWIEH B MpPYXHUHE, OT CTENEHH JAedOopMalMU MPYKHUHBI; YCKOPEHUS
Opycka OT yria HakjJOHa HalpaBiSIONICH; Nepuoaa (YacTOThl) KoJeOaHUN HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; TIEpU0/1a KOJIeOaHUi MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTU MPYKUHBI; HCCIEAOBAHUE HE3aBUCHMOCTH IepHoJa KoJeOaHUM HUTSHOTO

MasiTHUKA OT Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS pbluara
Du3zuueckue A61eHUA 8 npupooe: TPUMEPBI IBUKEHUS C Pa3IUYHBIMU CKOPOCTSIMH B )KUBOM

U HEXKXHUBOU IIpHupoac, ﬂeﬁCTBHe CWJIbl TPCHUA B MMPHUPOAC U TCXHUKEC, ITPUIIMBBI U OTJINBLI,

JABHKCHHEC IIJIAHCT ConneyHoH CUCTCMbI, PCAKTUBHOC IBUKCHHC XHUBBIX OpPraHHU3MOB,

130 pBIYard B TeJ€ 4YeNOBEKa, BIHMSHHE aTMOC(HEPHOTO MaBJICHUS HA JXUBOW OpTaHU3M,
IJIaBaHue Pbl0, BOCIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MIIETPSICEHUE, CEICMUYECKHE BOJIHBI,
L[yHaMH, X0
Texnuueckue ycmpoucmea: CIAJOMETP, JaTYUKH MTOJOKEHHUS, PACCTOSIHUSA U YCKOPEHHS,
JMHAMOMETp, TOJIIMIHUKHN, DPAKEThbl, pblUar, MOABMKHBIA M HENOJBHXKHBIN OJIOKH,
131 HaKJIOHHAs TIOCKOCTh, TPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIITUECS COCY/IbI, YCTPOHUCTBO
BOJIONPOBO/IA, THAPABINYECKUN Ipecc, MaHOMETpP, 0apoMeTp, BBICOTOMEp, MOPIIHEBON
HAacoc, apeoMeTp, 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TETUUIOBBIE ABJIEHU A
OCHOBHBIE MOJIO’KEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOEHHUS BelecTBa. Moaenu
2.1 TBEPJIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHMM BellecTBa. Kpucramiudeckue Hu
amopHbIe Tena
5 JBrm>keHue yactui] BemiecTBa. CBS3b CKOPOCTH IBHXKEHHUS YAaCTHI[ C TEMIEPaTypOHu.
' BpoynoBckoe nBmxenue, muddys3us
2.3 CMaumnBaHue U KalWUISIPHbIE SBJICHUS
2.4 TenoBoe paciiupeHue u cxarue
2.5 TemoBoe paBHOBECHE
26 Buytpennss sueprus. Pabora u temonepenaya Kak crocoObl U3MEHEHHsI BHYTpEHHEH
' SHEPrUU
2.7 Bunel Temionepenadyn: TEMJIONPOBOIHOCTD, KOHBEKIINS, NU3TyUYEHUE
HarpeBanue u oxnaxaenue ten. KonuuecTBo TEMIOTHL. Y AelbHAS TEMIOEMKOCTD:
2.8 O=am(t,—t,)




3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOro OanaHca:

2.9 O+0, +..=0
Hcnapenue n xkoHneHcauus. M3MeHeHre BHYTPEHHEW 3HEPrUM B NIPOLIECCE UCHIAPEHUS U
2.10 KoHaeHcanuu. Kunenue sxuakoctu. Y aenpHas TemioTa napooopasosanus: L = Q/m
2.11 BnaxxnocTh Bo3myxa
[InaBnenune u kpucraumzanus. M3MeHeHue BHYTpEHHEH SHEpPruu MpH IUIABICHUU U
KpUCTAJUTM3aUK. Y IeTbHAS TETUIOTA TUIABICHUS:
212 5 0
m
213 BHyTpeHHsIst SHEPTHsl CropaHus TOIUTMBA. Y Ie/ibHast TEIJIOTa CropaHus Toruea: g = Q/m
2.14 [Tpunnume! padoTe! TermoBeix Asuratenei. KIT/ TemioBoro qsurarens
Ipaxmuueckue pabomol
W3mepenne yaenbHON TETIOEMKOCTH METAJUIMYECKOTO IMIIMH/IPA; KOJTMYECTBA TETUIOTHI,
MOJy4YEHHOTO BOJIOM KOMHATHOW TeMmmepaTypbl (UKCHUPOBAHHOM Macchl, B KOTOPYIO
215 OIyIIEH HArpeThI IMIMHIP; KOJMYECTBA TETUIOTHI, OTJAHHOTO HArpeThIM LMIHHIPOM,
' 1ocjae OIMYCKaHUsl €ro B BOJAY KOMHATHOM TeMIIepaTypbl; OTHOCHTEIBHOM BIIQXKHOCTU
BO3/yXa; YACTbHOHN TEIJIOTHI TUIaBIICHHs JibAa. VccnenoBaHne W3MEHEHHS TeMIepaTyphl
BOJIbI TIPU PA3JIMYHBIX YCJOBHUSAX; SIBJICHUS TEIJIOOOMEHA NpPU CMEIIMBAHUM XOJIOJHOU U
ropstaeil BOBI; MpoIecca uCnapeHus
DQusuueckue a61eHUs 8 npupoode: TIOBEPXHOCTHOE HATSHKCHUE W KaWILISIPHBIC SIBJICHUS B
2.16 pUpoJie, KPUCTAIBI B MpHUpoje, n3nydeHnue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa
Texnuueckue ycmpoiicmea: KanWULIPel, TPUMEPHI  HCIIOIB30BAaHHUS — KPUCTAJUIOB,
217 KHUJIKOCTHBIM TepMOMETp, JaT4YUK TEeMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS JOMOB,
THTPOMETPHI, IICHXPOMETp, TApoBast TypOWHA, TBUTATENIb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JI€KTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
3.4 Onexrpuueckoe noise. Hanpssk€HHOCTh 3nekTpuueckoro nosd. [IpuHnun cynepno3unuu

ANEKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM yYPOBHE)




Hocurenu snexrpudeckux 3apsaoB. JlecTBUE AIEKTPUUECKOTO MOJISI HA JIEKTPUUYECKHUE

3.5
3apsbl. [IpOBOAHUKY U JUAIEKTPUKU
[TocTostHuBIN snekTpuyeckuid TOK. JledcTBusA nanekTpuueckoro Toka. Cuna Toka.
Hanpsioxenue.
3.6 I =q/t,U=A/
DIEeKTpUYECKOE COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma yis yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
I,=I1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=U:I=1+1; Rzi.
2 2 2
CwMmerianHbIe COeTMHEHUS TIPOBOTHUKOB
PaboTa u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
3.11 O= I* Rt
312 OnbiT Dpcrena. MarHUTHOE MOJE€ MPSIMOTO MPOBOJHMKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIUU
3.13 MarsuTHoO€e noJje NOCTOSSHHOT'O MarHuTa. B3aumoielicTBie MOCTOSIHHBIX MATHUTOB
3.14 JlelicTBrEe MarHUTHOI'O NOJIS1 HA POBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SABneHue aneKTpoMaraiuTHoM UHAYKIMU. [IpaBuno Jlenua
IIpakmuyeckue pabomul
N3mepeHne aIeKTPUYECKOT0 CONPOTHUBIICHHSI PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
3.16 TOKa; pabOTHI ANEKTPUIECKOTO TOKA.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,
JIAaMIIOYKa), OT HANPSDKEHHS HA KOHIAX MPOBOJHMKA; 3aBUCHMOCTH CONPOTUBIICHUS OT

JAJIWHBI MIPOBOAHUKA, IJIOIAAN €TI0 ITOMEPEYHOI'O0 CCUYCHUA U YACITIBbHOI'0 COIMPOTHUBIICHUS.




[IpoBepka mpaBuia [Uisl DJIEKTPUYECKOTO HANPSDKEHUS MPU  MOCIEI0BATEIbHOM
COEIMHEHHUH MPOBOJIHUKOB; MPABUJIA JIJISl CUJIBI AJIEKTPUUYECKOT0 TOKA MPH MapalyieIbHOM

COETMHEHUH MPOBOTHUKOB (PE3UCTOPHI U JTAMIIOYKA)

Dusuueckue s61eHUS 8 npupode: OJICKTPHUYCCKUC ABJICHHA B aTMocq)epe, SJICKTPHUYCCTBO

3.17 KUBBIX OPraHU3MOB, MATHUTHOE TT0JIe 3eMITH, peiid) OI0COB, POIH MATHUTHOTO TOJIS JIJIS
KU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOIl, aMIIEPMETP, BOJBTMETpP, PEOCTAT, CUETUMK
318 ANEKTPUYECKOM  SHEPruu,  DIEKTPOOCBETHTENbHbIE  MPUOOPHI,  HarpeBaTelbHbIC
' ANMEKTPONPUOOPsl  (IPUMEPBI), OIEKTPUYCCKHE MPEAOXPAHUTENN, DIEKTPOMArHUT,
ANEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPATOpP MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlygyeBas moaenb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
3.94 Jlunza. Xon nyueit B mun3e. @okycHoe pacctosHue JUH3bL. OnTrueckas cuia JUH3bE: D =
' 1F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
Ipaxmuueckue pabomol
#HH#Par###l13mMepenne ONTUYECKON CHIIBI COOMPAIOIIECH JIMH3BI, (POKYCHOTO PACCTOSHUS
coOuparolieit TUH3HI (10 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaIMeTa U H300pakeHus, Koria
396 IIpeIMET PacIoyIOKEH B IBOMHOM (hOKyce), MoKa3aTels MPEeTOMIIEHUS CTEKIa.

' ##HPar###lccnenoBanne  CBOWCTBA  M300pa)KeHMs, IMOJYYEHHOTO C  IMOMOIIBIO
coOuparomieid JUH3bl; W3MEHEHUs (OKYCHOIO pACCTOSHHUSA JIBYX CIOKEHHBIX JIMH3;
3aBHCHMOCTH YTJIa TPEIOMIICHHUsI CBETOBOTO JTy4ya OT yTrjia MaJIeHUsl Ha TPaAaHUIIE «BO3IYX —
CTEKJIO»

397 Quszuyeckue sasneHuss 6 npupode: 3atMenus ConHua u JIyHbI, 1[BeTa TeJ, ONTUYECKUE

' sBIieHUs B aTMoc(epe (1BeT Heba, pedpakius, paayra, MUPaxK)

3.28 Texnuueckue ycmpoticmea: OYKU, IEPUCKOI, oToanmapar, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMMa-u3nydeHus. Peakiuu anbda-u 6era-pacnaga
4.2 OmerTel Pe3epdopaa o paccessuuro anbda-vyactuil. [InanerapHas Moaens aroma
4.3 CocraB aromHoro siapa. M3otombr
4.4 [Tepuon monypacnaaa aTOMHBIX siACp
4.5 SAnepHsble peakyu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOTO YHUCET




Du3zuyeckue a61eHUs 6 Npupooe: eCTeCTBEHHBIN paIuOAKTUBHBINA (OH, KOCMUYECKHUE JTyUH,
4.6 paAMOaKTUBHOE H3JIyY€HUE MPUPOAHBIX MHUHEPAJIOB, JAECHCTBUE PaJUOAKTHUBHBIX

I/I3J1y‘IeHHﬁ Ha OpraHus3M 4Yc€JIOBCKa

4.7

Texnuueckue yCWlpOZZCI’I’lGG.' CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'II)HHﬁ JO03UMETP, KaMEpa BI/IJ'II)COHa,

sJIepHasl SHEPreTKa

YYEBHO-METOJINUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI ITPOBEPAEMBIE IPEJIMETHBIE
PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HHPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3SOBAHMUSA

7 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111€er0 00pPa30BaHUA
pe3yjabTara
11 UCIONIb30BaTh U3YUYEHHBIE MOHATHS
12 pa3nuyaTth SIBJICHHUS IO OINHUCAHUIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE
' OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUZNYECKOE SIBICHUE
pacro3HaBaTh MPOSBICHHE MU3YUYEHHBIX (PU3UUYECKHUX SIBJICHUU B OKPYKAIOIIEM
13 MHUpE, B TOM 4ucje (U3NYECKUE SBICHUS B MPUPOJIC, TIPH ITOM IMEPEBOIAUTH
' MPAKTUYECKYI0 3aJauyy B Y4eOHYIO, BBIIETATh CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) GU3NIECKUX SBICHUN
OTNHUCHIBAaTh H3y4YEHHBIC CBOWCTBA Tel M (U3UYECKUE SBJICHHS, HCIOJIB3YsI
dbusznyecKkue BETUYHHBI, NMPU OMHCAHWM TPABHIBHO TPAKTOBAaTh (U3UUYECKUI
14 CMBICJI HCTIOJIb3yeMbIX BEJIMYWH, WX OOO3HAYECHHS W CIUHMIIBI (PU3UUECKHUX
' BEJIMYMH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHHY
C JIpYrUMHU BEIIMYMHAMH, CTPOUTh TpapuKH M3YYCHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BETMYNH




1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUecKHe SBJICHUS U MPOIECCHI, UCIONb3Ys
U3y4eHHBIC 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U

3alUMChIBATh €ro MaTeMaTH4Y€CKOEC BEIPAXKCHHUC

1.6

OOBSCHATh (PU3NYECKUE SIBICHUS, IIPOLECCHl U CBOWCTBA TN, B TOM UYHUCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBA3M, CTPOMTH OOBACHEHME U3 1 — 2 JIOrMYecKHX
maroB ¢ omopoil Ha 1 — 2 u3y4eHHBIX CBOMCTBAa (DU3MYECKUX SIBJICHUH,

(1)I/I3I/I‘16CKI/IX 3aKOHAa UK 3aKOHOMEPHOCTHU

1.7

pemaTh pacu€THble 3aqaun B 1 — 2 neiicTBUS, UCHOIB3Ys 3aKOHBI M (POPMYIIBI,
CBsi3bIBaroOIMe (hU3MYECKHE BEJIIMUYMHBI: HAa OCHOBE aHalM3a YCIIOBHS 3aJjaud
3aIMCBIBATh KPATKOE YCIOBUE, OJCTABIATE (PU3MUECKIE BEIUIHHBI B ()OPMYITBI
U IPOBOJIUTH pacuéThl, HAXOAUTHb CIIPABOYHbBIC JIaHHBIC, HEOOXOIUMBbIE IS
pemieHusl 3ajad, OLEHWUBATh PEATMCTUYHOCTh TIOJYUYEeHHOH (hu3muecKkoi

BCINMYHMHBI

1.8

1.9

pacrio3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOUIM (PU3HUECKUX
METOJIOB, B OIMCAHUM HCCIIEJOBAHUS BBIACNIATH IPOBEPSEMOE IIPEIIIOI0KEHNE
(rumotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOJIyUYEHHbIH pe3yabTaT, HAXOJUTh

OIINOKHU B XOJ€ OIIbITa, A€JaTb BBIBOJBI 11O €T0 PE3yJIbTaTaM

MIPOBOJIUTH OMBITHI TIO HAOIIOMCHHUIO (PU3WYECKUX SIBICHUN WM (DU3UIECKUX
CBOMCTB Ten: GOpMynUpOBaTh MPOBEpsieMble MPEANOIOKEHHUS, COOUPATh
YCTAaHOBKY M3 TPEIJI0KEHHOTO0 O00OpYJIOBaHMUs, 3alMCHIBATh XOJ OIbITa W

(I)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBITOJIHATH NPSMbIE U3MEPEHHUsS C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
npuOOpPOB, 3aMMCHIBATh MMOKa3aHUs IPUOOPOB € YUETOM 3a/laHHOM aOCONIOTHON

MOrpeIIHOCTU I/ISMepeHI/Iﬁ

1.11

IPOBOJUTH HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOW (M3UYECKOH BEJIUYMHBI OT
JIPYro# ¢ UCIIOJIb30BAHUEM IPSAMBIX U3MEPEHUMN, Y4aCTBOBATh B IIAHUPOBAHUHU
yueOHOT0 Hcce0BaHus, COOUPATh YCTAaHOBKY U BBITIOJIHATH U3MEPEHMUS, CIIEAYs
NpeUIOKEHHOMY IJIaHy, (PUKCHUPOBATh Pe3y/IbTaThl MOJYYEHHON 3aBUCUMOCTH
¢bu3nyecKuX BEJIWYMH B BUJAE MNPEAJIOKEHHBIX TaOMUI U TpaduKoB, AenaTh

BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  HW3MEpPEHUS  (PU3WYECKUX  BEIWYMH,  CIEAys
NpEeJIOKEHHOW HWHCTPYKUMHU: TPU  BBINOJIHEHWHM HW3MEpEeHUl coOuparthb

SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCJIATH 3HAYCHHUC WCKOMOM BEITUYHHBI

1.13

coOuoIaTh TpaBWiIa TEXHUKH O€30MacHOCTH mHpu pabore ¢ 1abopaTOpPHBIM

obopyoBaHuEM




1.14

1.15

1.16

1.17

yKa3bplBaTh MPHUHLMIBI JEHCTBHS NPUOOPOB M TEXHUUYECKUX YCTPOMWCTB,
XapaKTepU30BaTh MPUHIMIIBI ACUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C IIOMOIIBIO MX OIMCAaHUSA, HCIOJB3ys 3HAHMS O CBOMCTBax

¢u3nUecKux sBICHUIA U HEOOX0qMMbIe (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPHUMEPax) MPaKTUIECKOTO
UCIOJIb30BaHUs (U3NYECKUX 3HAHUN B ITOBCETHEBHOM KU3HHU U1 0OecrieueHMsI
0€30I1aCHOCTH TpU OOpaIeHNH ¢ MprHOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHMsI 370pOBbsS U COOJIOJACHUS HOPM SKOJIOTMYECKOTO IOBEICHUS B
OKpY’Kalollleu cpeze

OCYILIECTBIIATh OTOOp HCTOYHMKOB HMH(popmaimuu B cetd VHTepHeT B
COOTBCTCTBUH C 3aJJaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCIOIIUXCIA
3HAHUM U MyTEM CPaBHEHUS Pa3IMYHBIX UCTOYHHUKOB BBIACIATH MH(OpPMAIHIO,

KOTOpAs SABJSAETCS IPOTUBOPEUUBOM HITH MOXKET OBITH HEIOCTOBEPHOM

UCIIOJIb30BaTh IpPU BBIIOJHEHUM YYE€OHBIX 3aJaHUl HAyYHOIIOMYJISIPHYIO
auTepatypy GU3NYECKOro colepKaHusl, ClIpaBOYHbIEC MaTepUaJIbl, PECYpPChl CETH
WHurepuer, Binanerb npuéMaMu KOHCHEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs

uH(pOpPMaIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

c03/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOILIEHNS HA OCHOBE
2 — 3 WCTOYHUKOB WHQPOpPMAIUU (U3NIECKOTO COJCpPKAHUSA, B TOM YHCIE
nyOJIMYHO JieNaTh KpaTKue COOOLIEHUs O pe3ysbTaTax MPOEKTOB MM y4eOHBIX
WCCIIEIOBAHUM, MPH 3TOM T'PAMOTHO MCIIOJIb30BaTh W3YYEHHBIA MOHATHIHBIN

arrmapar Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI.[HefI

1.19

8 KUIIACC

IIprU  BBIITOJHCHUHU y‘{e6HBIX IMPOCKTOB U I/ICCJ'Ie,ZLOBaHI/Iﬁ pacnpeacisiTb
0053aHHOCTH B rpynmne B COOTBETCTBHU C IMOCTABJICHHBIMU 3aa4aMU, CJIICIUTDH 3a
BBITIOJTHCHHUECM I1JIaHA HeﬁCTBHﬁ, aJICKBATHO OIICHUBATDH COOCTBEHHBII BKJIaJd B
ACATCIIBHOCTG TPYHIIBI, BBICTpaWBAaTb KOMMYHHKATHBHOC BSaHMOHGﬁCTBHe,

YUYUTBIBASI MHCHHUC OKPYIKAOIIUX

Kon
MpPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa30oBaTeIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

11

HCIIOJBb30BaTh IMOHATHA

1.2

pa3inyaTth SABJICHHSA I10 OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE




1.3

1.4

pacro3HaBaTh IPOSBICHHE M3YUYEHHBIX (PU3UUYECKHUX SIBICHUN B OKPY)KAIOIIEM
MHUpE, B TOM 4ucie (U3NYECKHE SBJICHUS B MPUPOJE, NMPH 3TOM IEPEBOIUTH
MPAKTUYECKYIO0 3aJadyy B Y4eOHYI0, BBIICIATH CYLIECTBEHHBbIE CBONCTBA

(mpu3HaKM) HU3NYECKUX SIBICHUH

OINKCHIBATh W3YYCHHBIC CBOWCTBA Ted M (PU3MUECKUE SBJICHUS, HCIIOIb3YS
¢dbusnyeckue BENUYHMHBI, NPU OMHCAHUM NPABUIBHO TPAKTOBATH (U3UYECKUIN
CMBICJI HWCHOJBb3yEMBIX BEIWYHMH, OOO3HAYCHHS W EAWHUIBI (U3NIECKUX
BEJIMYMH, HAXOUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUHHY
C JpYI'MMHU BEJIWYMHAMH, CTPOUTh Tpa(uKH H3YYEHHBIX 3aBHCHUMOCTEH

q)HSH‘leCKI/IX BCINYHMH

1.5

1.6

1.7

XapaKTCPpHU30BaATh CBOMCTBA TCI, (1)I/I3I/II-IGCKI/I€ SABJICHUS U NPOUCCCHI, UCIIOJIb3Ys
HN3YUCHHBIC 3aKOHBI, IIpU 3TOM AaBaThb CJIOBCCHYIO (1)OpMy.TII/IpOBKy 3aKOHa H

3aIIMCBIBATh €0 MAaTCMATUYCCKOC BBIPA)KCHUC

O00BACHATH (PU3NUECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallUd NPaKTUKO-OPUEHTHPOBAHHOIO XapakKTepa: BbIABIATH MPUYUHHO-
CIICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHWE M3 | — 2 JIOTMYECKUX MIaroB ¢
noMomplo 1 — 2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (PU3UUYECKHUX

3aKOHAa UJIM 3aKOHOMECPHOCTHU

pemath pacuéTHble 3a7auu B 2 — 3 IEHCTBUS, UCIOJIb3YS 3aKOHBI U (hOPMYIIBI,
CBsI3bIBaOIME (hPU3MYECKHE BEIMYMHBI: HA OCHOBE aHajHM3a YCJIOBUA 3a/1a4M
3aMMChIBaTh KPAaTKOE YCIIOBUE, BBISABISATH HEAOCTATOK JAHHBIX AJIS pEIICHUS
3a1aud, BBIOMpATh 3aKOHBI W (OpMYJbl, HEOOXOAUMBIE i €€ peLIeHHus,
IPOBOAMTH DPACUYETHl M CpaBHUBATh IOJYYEHHOE 3HaueHue (QU3NYECKOU

BCIIMYHUHBI C N3BCCTHBIMU JaHHBIMU

1.8

1.9

paciio3HaBaThb Hp06HeMBI, KOTOPBIC MOXXHO PCHINUTHL MPU ITOMOIIA (bI/IBI/I‘-ICCKI/IX
MCTOJOB, HCIOJB3ysd OIMMCAHUC HMCCICAOBAHNA, BBIACIIATE IMIPOBEPACMOC
MMPECAIIO0JIOXKCHUC, OLICHUBATb MPpaBHUIILHOCTDb nopsaaka MMPOBCACHUA

HCCICO0BaHUs, ACJIaTh BbIBOAbBI

MPOBOAMTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SBICHUA WM (PU3MUECKHUX
CBOMCTB Tel: (opMynmupoBaTh NPOBEpPSEMBIE TIPEIIOIOKEHUS, COOUpaTh
YCTaHOBKY U3 TMPEMJIOKEHHOTO O0OpYyIOBaHMS, OIMUCHIBATH XOJl OMbBITA H

(bopMynHUpPOBATH BBIBOIBI

1.10

BBINOJIHATh MPSIMBIE U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U
JaTYUKOB (PU3UYECKUX BEITMUMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM

3aJIaHHON a0COJIFOTHOW TTOTPEITHOCTH

111

MIPOBOJIUTh HCCIICIOBAHNE 3aBUCUMOCTH OJHOW (U3MYECKOW BEIMYHHBI OT

JIPYro# C HCIIOIB30BAHMEM IPSIMBIX U3MEPEHUN: IUIAHUPOBATH MCCIIEIOBAHUE,




coOuparh yCTAaHOBKY U BBINOJIHSITH U3MEPEHUS, CIEAYs MIPEJI0KEHHOMY ILIaHY,
¢uKcUpoBaTh pE3yNbTaThl TMOJTYYEHHOW 3aBUCHMOCTH B BHUAE TaOauI U

Fpa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICA0OBaHNA

1.12

IPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKMX BEJIWYMH: IUIAHUPOBATh
U3MEpPEHUsi, COOUPATh SIKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEysI IPEII0KEHHOM

HHCTPYKIUH, U BEIYUCIIATh 3HAUYCHUEC BEJINYHNHBI

1.13

coOuoIaTh TpaBWiIa TEXHUKH Oe30macHoCTH mpu pabore ¢ 1abopaTOpHBIM

obopyIoBaHuEM

1.14

XapaKTepU30BaTh MPUHIMIBI TEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB € OIOPOM HA MX OINKMCAHUs, HCHOJIb3ys 3HAHUA O CBOWCTBAx

q)HSI/I‘leCKI/IX SIBIICHUH U HCO6XO,I[I/IMI>IC (bPIBI/I‘IeCKI/Ie 3dKOHOMCPHOCTH

1.15

1.16

1.17

pacnno3HaBaThb IIPOCTBIC TCXHUYCCKHEC YCTpOﬁCTBa U U3MCPHUTCIIbHBIC HpI/I60pH
o CXeMaM MU CXEMATUYHBIM PUCYHKaM, COCTaBJIATH CXCMbI JJICKTPHUYCCKUX
ueneﬁ C IIOCICAOBATCIbHBIM M MMapaUICJIbHBIM COCIHMHCHHUCM JJICMCHTOB,

pasiindas yCIOBHBIC 0003HaYEHHUS DJICMCHTOB SJICKTPHUICCKUX nerei

NPUBOANUTH TPUMEPHI (HaXOAUTh MH(MOPMAIHMIO O MPHUMEpax) MPaKTUIECKOTO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUN B MMOBCETHEBHOM KU3HHU I 0OecrieueHHs
0€30MacHOCTH MPHU 00pallleHNUH C MPUOOPAMU U TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsS U COOJIOAECHUS HOPM SKOJIOTHYECKOTO MOBEICHHS B
OKpY’Karolllen cpeze

OCYIIECTBIISATh TOWCK HWHGOpPMAIUU (PU3NUECKOTO COJACpPXKAHUS B CETH
WHTepHeT, Ha OCHOBE MMEIOLIMXCA 3HAHUH W NyTéM  CpaBHEHUs
JOITOJIHUTCIIBHBIX HMCTOYHHUKOB BBIJCIATH I/IH(l)OpMaHI/IIO, KOTOpas SBJIACTCA

HpOTHBOpeqHBOﬁ WU MOXET OBbITh HCI[OCTOBCpHOﬁ

1.18

UCIIOJIb30BAaTh MPU BBHIMNOJHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIONMYJSPHYIO
JaUTEpaTypy GU3NYECKOTO COo/lep>KaHMsl, CIIpaBOYHbIE MaTepUAIIbl, PECYpPCHI CETH
WuTepHer; BinaaeTh npuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, IMpeoOpazoBaHUs

uH(GOPMAIIMK U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHUs, 06001as
MH(GOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJAEpKaHus, B TOM
YUCIIE nyOJINYHO MIPEACTABIIATH pe3yiabTaThl IIPOEKTHOMN U
HCCIICIOBATEILCKON  NEATEIBbHOCTH, IIPU O3TOM TIPaMOTHO HCIOJIB30BaTh
U3y4CHHBIN MOHATHIHBIN anmapaT Kypca (pU3HMKH, COIPOBOXIATh BBHICTYIICHUE

npe3eHTanuen

1.20

IIPU BBINOJIHEHNUU YUYE€OHBIX MPOEKTOB U UCCIIEeIOBaHUI (U3UUYECKUX MPOIIECCOB
pacnpenensaTb OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABICHHBIMH

3aJadyaMiu, CJICIHUTH 3a BBIIIOJIHCHHUEM IlJIaHa ,HCfICTBPIfI U KOPPEKTUPOBATH €TI0,




aICKBaATHO OILICHUBAaTh COOCTBEHHBIM BKJIaa B ACATCIBHOCTL T'PYIIIEI,
BBICTPANBATh KOMMYHHUKATUBHOC BSaHMOﬂeﬁCTBHe, MNposABJIAA TOTOBHOCTDH

pazpemaTb KOHQIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Koxn
Kona anemenTa IIpoBepsiemble 3JieMeHTHI COJePKAHUSA
paszeJia
®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHMPA
®usuka — Hayka o npupoze. fBnenus npuponsl. Puznueckue
11 SBJICHUS:  MEXaHHWYECKHe,  TeIUIOBble,  3JIEKTPUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
®dusnueckue BeaMUUHBL. V3MepeHue (QU3MUECKUX BEJIUYMH.
1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
MesxayHapoiHasi cucTemMa eAMHUIL
EcrecTBeHHOHay4HBIi ~ METOA  MO3HAHUA:  HaOIIO/IEHHE,
1 13 IIOCTAaHOBKA HAy4YyHOrO BOINpOCA, BBIIBWKEHUE THUIIOTES,
OKCHEPUMEHT [0  TpPOBEpKE  THUMOTe3,  OObICHEHHE
HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen
[TpakTiueckue paboThI:
H#HH#Par###113MepeHne paccTosHUI.
###Par###3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.
Lo #HH#Par###Onpenenenue pa3MepoB MajbIX TeEll.
###Par### 3mepenune TeMnepaTypbl npu MTOMOIIA
KUAKOCTHOTO TEPMOMETpA U JaTUUKa TEMIIEPaTypbl
INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA
###Par#H#CTpoeHrie  BelleCcTBA: aTOMbl M MOJEKYJBL, HX
2.1 pazMepbl. OmBITBI, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE
BEIIIECTBA
2 ###Par###/[Biokenne dvactui, BemecTBa. CBs3b  CKOPOCTH
2.2 JBUKEHMS 4acTUI] C TeMmIepaTypoil. bpoyHoBckoe nBHKEHUE,
nuddy3us
B3anmoneiicTBHe YacTHI] BELIECTBA: IPUTSHKEHUE U
23 OTTaJIKUBAHUE




2.4

2.5

2.6

ArperaTHbl€ COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH
U TBEPABIX (KpUCTAUIMYECKUX) Tel. B3aumocBa3b Mexay
CBOMCTBAMH BEIIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSX U HX

ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOIBI

[TpakTueckue paboOThI:

OueHka IuaMeTpa aToMa METOJOM PsiIoB (C MCIOJIb30BaHUEM
dboTorpaduii).

OnbITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIUPEHUS T'a30B.
OnpITel MO OOHApPYXKEHUIO JCHCTBHUS CHUII MOJEKYJISIPHOTO

MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannueckoe ABWKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE

3.1
JIBUKCHHE
3.9 Cxopoctb. CpeHss CKOPOCTb NP HEPABHOMEPHOM JIBUYKEHUHU.
' Pacuér nmytu 1 BpeMeHM JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepUUU. B3aumoneicTBue Ten Kak
3.3 IIPUYMHA U3MEHEHUsI CKOPOCTH JBMXKEHU Tell. Macca kak mepa
WHEPTHOCTH TeJla
34 ITnotHocTs BemiecTBa. CBSI3p IUIOTHOCTH C  KOJIMYECTBOM
' MOJIEKYJ B €qUHUIIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOIIBIO
' JUHAMOMeETpa
37 SIBnenue TAroTeHMs U cuiia TskecTH. Cuia TSDKECTH Ha JPYTHX
' maHerax. Bec tema. HesecomocTs
38 Cwiia tpenus. TpeHHe CKOJIBXEHUS U TPEHHE MOKosA. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 CroxeHue Cwi, HaNpaBIEHHBIX IO OJHOW  MpPSMOM.
' PaBHOelicTBYOIIAsA CHIT
[TpakTuyeckue paboOTHI:
OmnpezneneHue CKOPOCTU PAaBHOMEPHOIO JBHMXKEHHs (IApHUKa B
310 KHUJIKOCTH, MOJEIH 3JIEKTPUYECKOT0 aBTOMOOUJISI M Tak Jlanee).

Ornpenenenne cpeaHel CKOPOCTH CKOJBXEHUS Opycka WIn
mapvKa Mo HAKJIOHHOM ITIOCKOCTH. OrmpejeneHne IIOTHOCTH

TBEpAOro teia. OMBITE, JIEMOHCTPUPYIOUINE 3aBUCUMOCTD




3.11

3.12

pacTsoxeHus (nedopmarii) Ipy>KHHBI OT MPUIOKEHHON CHUITHI.
OHBITI:I, ACMOHCTPUPYIOINHUEC 3aBUCUMOCTL CHJIBI TPCHUA
CKOJILXKCHUSI OT Beca Tella M XapakTepa COMPUKACAFOIIUXCS

MMOBEPXHOCTEN

@usuyeckue SBICHHWS B IPUPOJE: INPUMEPHI JBIKECHUS C
pasIMYHBIMH CKOPOCTSMH B JKMBOM M HEXHBOM IPUPOJE,

JICCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHuueckue ycTponucTBa: AMHAMOMETD, OIIIUITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUIKOCTEN 1 TA30B

4.1

4.2

Jasnenue TBEpaoro Tena. CriocoObl yMEHBIICHUS U YBEIIUYCHUS
JIaBJICHUS
JaBnenne raza. 3aBHCHMOCTh JIaBJICHUS ra3a oOT o00b&Ma,

TEeMIIEPaTypPhl

4.3

4.4

Hepenaqa JaBJICHUA TBép)IbIMI/I TCJI1aMU, ) KUJAKOCTAMU M I'a3aMHU.

3akou ITackaist. [THeBMaTHueCcKre MalIHHEI
3aBUCHUMOCTh JaBJICHUS KUJKOCTH oT TITyOUHBI.
Iuapocratuueckuit  mapagokc. CooOmiaromuyecs  COCYBI.

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

4.5

4.6

Atmocdepa 3emnum u  atMmocdepHoe JaBieHue. IIpuunHEBI
CyIIECTBOBaHUSl  BO3AYIIHOW  oOomouku  3emau.  OmbIT
Toppuudennu. 3aBUCUMOCTb aTMOC(EPHOTO JIABIECHUS OT BBICOTHI

HaJl ypOBHEM MODs

W3mepenne atmocdepHoro nasnenus. [lpubopsl Ay namepenus

aTMOC(EpHOTO JAaBICHHS

4.7

4.8

4.9

I[eﬁCTBHe KHAKOCTH MW ra3a Ha HOFPY)KéHHOC B HHUX TCJIO.

BrrTankuBaromiast (apxumMenoBa) cuiia. 3akoH Apxumesa
IInaBanue Ten. Bo3gyxomnaBanue

[TpakTudeckue paboTHI:

HccnenoBanre 3aBHCUMOCTH Beca Tejla B BOJEe OT 00BEMa
MOTPYKEHHOW B KUAKOCTH vacTtu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH CUJIBI, IEMCTBYIOIIEH Ha TEJIO, TOTPYXKEHHOE B
JKUJIKOCTh. [IpoBepKa HE3aBUCHMMOCTH BBITAJIKUBAIOLIEN CHJIBI,
JICUCTBYIOIIEH HA TEJIO B UJKOCTH, OT MacChl Teja. OMbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTh  BBITAJIKMBAIOLIEH  CHJIBL,
JIEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHON B

KUIKOCTh qaCTu TCIa H oT IIJIOTHOCTHU KHUIKOCTH.




KonctpynpoBanue apeomeTpa WM KOHCTPYHUPOBAHUE JIOJIKHU U

omnpeaeneHue e€ rpy30noaAbEMHOCTH

®dusnueckue SABICHUA B NPUPOAE: BIHMSIHHE aTMOC(hepHOro

4.10

JABJICHUSI HA )KUBOM OpraHu3M, IJIaBaHUE PHIO

Texnuueckue yCTpOHCTBA: coobmraromuecs cocybl,
411 YCTPOMCTBO BOAOIPOBOJA, THIPABINYECKUI MIpecc, MAaHOMETP,

OapomeTp, BRICOTOMED, MOPIITHEBOI HACOC, aPEOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanuyeckas padbora
52 Mexanudeckasi MOIITHOCTb
5 3 [IpocTeie MexaHM3MBL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTb.
' [IpaBuno paBHOBecHs pplyara
5.4 [TpumeHeHue paBuia PaBHOBECHUS pblYyara K OJI0Ky
- «3omoToe TIpaBWIIO» MexaHukH. KodddummeHT moe3Horo
' JeicTBUS MexaHu3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE
5.6 [loTeHuumanpHast SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
S £ g [TonmHass MexaHuWyeckass DSHEPrUd. 3aKOH MU3MEHEHUs W
' COXpaHEHMsI MEXaHUYECKON IHEPTUH
[TpakTrueckue paboThI:
Onpenenenve paboOTBl CUJIBI TPEHHUS TPU PABHOMEPHOM
5 9 JBUKEHUM  Tela 10  TOPU3OHTAIbHOM  MOBEPXHOCTH.
' Hccnenoanue ycnoBuil paBHOBecHs pbryara. M3mepenue KII/I
HAaKJIOHHOM  IUIOCKOCTH. M3ydeHHMe 3akoHa COXpAaHEHUS
MEXAHUUYECKOM dHEPTUn
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIOBEKA
511 TexHUYeCcKre yCTPOUCTBA: pblYar, MOJBUKHBIN U HETTOIBH>KHBIN
' OJI0KH, HAKJIOHHAS TUIOCKOCTh, MIPOCTHIE MEXAHU3MBI B OBITY
8 KIIACC
Kon
Kox »iemenTa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA
pasaeJa

6

TEIIVIOBBIE ABJIEHUA




OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUn

cTpoeHusl BemiecTBa. Macca u pasmepsl Mojekyis. OmnbIThI,

o HOJTBEPXKIAIOIINE OCHOBHbIE HOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKOH TeOpuH
6.2 Mogenu TBEPIOro, >KUAKOIO M Ta3000pa3HOr0 COCTOSIHUN
' BemlecTBa. Kpucramimyeckue u amopgHsle Tena
6.3 OOBbsicHEHHE CBOMCTB Ta30B, XHAKOCTEH M TBEPABIX TEN Ha
' OCHOBE I10JIO’KEHHH MOJICKYISIPHOKUHETUYECKON TEOpUHU
6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacimpeHne U CxaTHe
6.6 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOIO
' JIBYDKEHUS YaCTHIL
6.7 Buytpennsas osHeprus. CnocoObl HM3MEHEHHUs BHYTpEHHEH
' SHEPIUu: Terjionepeaaya U CoBepiieHre padoThl
68 Buasl Temomepenadd: — TEIUIONPOBOJHOCTb, KOHBEKIIHS,
' U3Iy4YeHue
6.9 KonmgecTBo TeruoTel. Y aenbHas TETIOEMKOCTh BEIIECTBA
TemiooOMeH U TEIIOBOE paBHOBeCHE. YpaBHEHUE TEIIOBOTO
6.10
OanaHca
6.11 [InaBneHne ¥ OTBeplIEBaHUE KPHUCTAUIMYECKUX BEIIECTB.
. VY aenpHas TEmoTa MIaBIeHUs
[TapooOpa3zoBanne u KoHjaeHcauus. Mcmapenuwe. Kunenwe.
6.12 VYnaenpHas ~— TemioTta — MapooOpa3oBaHHs.  3aBUCHUMOCTH
TEMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO JTaBICHHS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIUIOTAa CrOPaHMsI
[Tpunuunsr pabotel TerioBbix asurareneil KIIJ[ TemmoBoro
6.15 nBuratens. TemoBble JABUraTeld M 3alluTa OKpY’Karomien
cpezbl
3aKOH COXpaHEHMs] M MPEBpAIIEHUS HSHEPIMU B TEIUIOBBIX
6.16
nporeccax
[TpakTuueckue paboTHI:
6.17 OnbITel 1O OOHAPYKEHUIO JACUCTBHS CHUJI MOJIEKYJISIPHOTO

MMPUTAKCHU.




OnBITHI 110 BBIPAIIMBAaHUIO KPUCTAJJIOB TIOBAPEHHOMN COJIM WU
caxapa.

OnbITel MO HaOJMIOJEHHUIO TEMJIOBOIO pPACIIMPEHHs] TIa30B,
KUAKOCTEH U TBEPIBIX TEIl.

Omnpenenenue 1aBieHus BO3AyXa B OaUIOHE LITPUILIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3]yXa
0T ero 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHHUSL.

[TpoBepka runoTessl JIMHEHHON 3aBUCUMOCTHU JAJIMHBI CTOJIONKA
KHUJIKOCTH B TEPMOMETPUYECKOH TPyOKe OT TeMIEpaTyphl.
HabGmronenue wu3MeHeHUs] BHYTPEHHEW OJHEpruu Tena B
pe3yibTare Terionepeaayl U padoThl BHEIIHUX CHIL.
HccnenoBanue sBIEHHUA TEINIOOOMEHAa IPU CMELIMBAHUU
XOJIOJHOW U ropsiuei BOABI.

OnpeneneHne KOJIMYeCTBa TEIUIOTHI, MOJTYYEHHOIO BOJIOM Mpu
TEIUIO0OMEHE C HarpeThIM METAIIMYECKUM LIUIUHIPOM.
Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
Hccnenoanue npouecca uCapeHus.

OnpeneneHre OTHOCUTENIBHON BIaKHOCTH BO3yXa.

OnpezleneHI/Ie y,HeHBHOﬁ TCIIOTHI IIJIABJICHUA JIbJA.

6.18

6.19

du3nyecKkue SBICHUSI B npupoac: MOBEPXHOCTHOC HATAKCHHUC
N KallWJUIAPHBIC ABJICHUA B IMPUPOAC, KPUCTAJJIIBI B IIPHUPOAC,
H3JTyUYCHUC COJ'IHI_[a, 3aMCpP3aHuC BO,Z[OéMOB, MOPCKHUEC 6pI/I3BI;

06pa3OBaHI/Ie POChHI, TYMaHa, UHECs, CHETA.

TexHuueckue yCTpOHCTBA: KaIWJUISIPBI, IIPUMEPBI
MCII0JIb30BaHUsl KPUCTAIUIOB, )KUIKOCTHBIA TEPMOMETP, 1aTUUK
TEMIEPAaTypbl, TEPMOC, CHCTeMa  OTOIUICHHS  JIOMOB,
TUTPOMETPBI, IICUXPOMETp, TMapoBas TypOWHa, JBHUraTellb

BHYTPCHHCT'O CrOpaHu.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aunmoneiicTre 3apspkeHHbIX Tel. 3akoH KyiioHa (3aBUCMMOCTD
7.2 CHWJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEJ OT BEJIMUMHBI 3apsI0B U

PaCCTOSHUS MEXK/TY TEJIaMH )




Onekrpuueckoe nose. Hanpsyk€HHOCT 3JEKTPUUECKOTO MOJIS.

7.3 [IpyHuMn ~ cyneprno3uuuu  JNEKTPUYECKUX  Mojied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu  snexTpudeckux  3apszoB. DneMeHTapHbIN
7.4 anexktpuueckuil 3apsan. Crtpoenue aroma. I[IpoBogHuku wu
JUBIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
26 DNEeKTpUUECKUM TOK. VYcenosus CYyILLIECTBOBAHUSA
' AIIEKTPUYECKOr0 TOKA. MICTOYHMKN OCTOSIHHOTO TOKa
24 JleficTBUSI DJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XHUMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
7.8 Onektpuueckas uenb. Cuia Toka. DNeKTPUUIECKOE HANPSKEHNE
29 ComnpoTuBieHUE MPOBOJHMKA. YJIEJIbHOE CONPOTHUBIICHUE
' BEILECTBA
7.10 3akon Oma aJig y4acTka 1enu
[TocnenoBarenbHOE U napajuieIbHOe COEIMHEHHE
7.11
IIPOBOJHUKOB
PabGoTa n MOUTHOCTH AIEKTPUYECKOTO TOKA. 3akoH JIKoyns —
7.12
Jlenna
213 DneKkTpudecKre HenH U MOTPeOuTeN EeKTPUIECKON IHEPTUU
' B ObITy. KOopoTKoe 3aMbikaHue
ITocrositHHBIE ~ MarHuTBHL.  B3aumoneicTBHE  MOCTOSHHBIX
7.14
MarHuToB
MarnautHoe nosie. MarHuTHoe noJie 3eMJIM U €ro 3Ha4€Hue s
7.15
KU3HM Ha 3emie
216 Onelr Opcrena. MarHuTHOe 1OJE DIJIEKTPUUECKOTO TOKA.
' IIpMeHeHNE AIEKTPOMAarHuTOB B TEXHUKE
JleiicTBME MarHMTHOTO TMIOJSI HA TPOBOJHUK C TOKOM.
717 OnekTpoABUrareab IMOCTOSHHOrO Toka. Mcrnombp3oBaHue
. AJIEKTPOJBUIATENIE B TEXHUYECKHMX YCTPOMCTBAX H Ha
TpaHCIopTe
- 18 Onpitel @apajnes. SIBieHue 3IEKTPOMAarHUTHOM WHAYKLUU.

[TpaBuo Jlenna




OnekrporerHepatop. CmocoObl TONyYEHUS DIEKTPHUSCKON

7.19 SHEPTrUuu. DJIEKTPOCTAHLMU HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH
[TpakTuyeckue pabOTHI:
OnbITEI O HAOJIOICHUIO AJICKTPHU3AIIMN TEJT HHAYKIIUECH U TIPH
COTIPUKOCHOBEHUH.
UccnenoBanue  OEWCTBUA ~ DJIEKTPUYECKOrO  MOJsA  Ha
MIPOBOJIHUKY U TUDJICKTPUKH.
CoOopka 1 mpoBepKa pabOThI JEKTPUUECKOH LIETIH ITOCTOSHHOTO
TOKaA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.
N3mepenne u perynupoBaHue HapsHKEHUS.
WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HJIYIIETO 4Yepe3
PE3UCTOP, OT CONPOTHUBIICHHUS PE3UCTOpAa W HAIPSDHKEHUS Ha
pe3ucrope.
OnbITEL, JTIEMOHCTPHUPYIOIINE 3aBUCUMOCTH DJIEKTPUUYECKOTO
COTNPOTUBIICHUS TPOBOJAHMKA OT €ro JUIMHBI, IJIOIIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHana.

290 IIpoBepka MpaBuiia CJIOJKEHMS HaIpsHKEHU N npu

MOCJIeI0BATEIbHOM COEIMHEHUHU JBYX pe3ucTopoB. IIpoBepka
IpaBWwia JUIsl CWJIbl TOKa MpPU MapajjieIbHOM COEIUHEHUU
pesuctopoB. OmnpeneneHue pabOThl JIEKTPUUYECKOTO TOKa,
uaymero 4yepe3  pesucrop. OmnpenencHue  MOLIHOCTH
AIIEKTPUYECKOTO  TOKAa,  BBIAEISIEMOM  HA  PE3HUCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYLIEro Yepe3
JaMIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenue KIIJ|
HarpeBatend. lccienoBaHne MarHMTHOTO B3aMMOJEHCTBHS
MOCTOSIHHBIX ~ MAarHuToB. VI3yuyeHme MarHUTHOTO  TOJS
MOCTOSIHHBIX MAarHUTOB MpPH WX OOBEIUHEHHM U pPa3/IeJICHHH.
HccnenoBanue NeHCTBUS MIEKTPUYECKOTO TOKA HA MAarHUTHYIO
cTpenky. ONBITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI
B3aUMOJICVCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HamnpaBJIeHUs TOKa B KaTymke. M3ydenwe neucTBus
MarHMTHOTO 11OJIsl HA IPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHue u

uzyueHue pabotbl anekrponsurarens. Mamepenue KIIJ]




BHCKTPOHBHFaTCHBHOﬁ YCTaHOBKH. OMnBITH 110 HUCCICOOBAHUIO
SABJICHUA BHCKTpOMaFHI/ITHOﬁ HHAYKIHUU: HNCCICA0OBAaHUC

W3MEHEHMI 3HAaUCHUS U HaIpaBJICHHUA HHAYKIIHUOHHOT'O TOKa

du3nyecKkue SIBICHUSI B IprUpOAC: SJICKTPUUCCKUC ABJICHHUSA B

aTMOC(bepe, OJICKTPUYECTBO XXHMBBIX OpPraHU3MOB, MAarHuTHOC

e noje 3emiu, Apeid IMOJ0COB, POJIb MAarHUTHOIO MOJS IS
JKU3HU Ha 3eMJie, MOJISPHOE CUSTHIE
TexHuueckne  yCTpOWCTBA:  BJEKTPOCKOI,  aMIEpMeTp,
BOJIETMETP, peocTaT, CYETYMK SJIEKTPUUECKOW SHEpPrHH,
79 AIIEKTPOOCBETUTENbHbBIE puoopsI, HarpeBaTesIbHbIE
. AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IPEJOXPaHUTENH, 3JIEKTPOMArHur, JIEKTPOABUraTEIb

IMOCTOAHHOT'O TOKA, 'CHCPATOP IMMOCTOAHHOI'O TOKA

INPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM pe3yJjbTaTaM 06a30BOr0 YPOBHSI
NpoBepsieMoOro OCBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbI OCHOBHOT'O 00111€r0
TpedoBaHus o0pa3oBanusi Ha ocHoBe ®PI'OC

[Tonumanue ponu (uU3MKK B HAyYHOH KapTHHE MHpa; cHOpPMHPOBAHHOCTH
0a30BbIX MpPEJCTABICHUNA O 3aKOHOMEPHOW CBS3M M MO3HABAEMOCTH SIBICHUI
IPUPOJBI, O POJM SKCIEPUMEHTa B (HU3UKE, O CHCTEMOOOpa3yrolel poiu
1 (GU3UKN B pa3BUTUH €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH, 00 IBOIIOIIUH
¢bu3nyecKuX 3HAHUM M UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYyYHOW KapTHHE
MHpA, O BKJIJIe POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,

00BSICHEHHE TPOIECCOB OKPYIKAIOIIETO MHUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHUS O BUJAX Marepuu (BEIIECTBO M TIOJIE), O JBM)KCHUH KaK CIOCO0e
CYIIECTBOBaHMS MaTepuu, OO0 aTOMHO-MOJEKYJSIPHOW TEOpHUH CTPOSHUS
BEIIECTBA, O (U3NYCCKOW CYIIIHOCTH SIBICHUH TPHPOABI (MEXaHWYCCKUX,
TCIIIIOBBIX, BJICKTpOMaFHI/ITHLIX nu KBaHTOBBIX); YMGHI/IC pa3m/1anL SABJICHUSA 110

OMMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX

JaHHOe (U3MYECKOe SBJICHUE; YMEHUE PAcIlO3HABATh MPOSBICHHE M3YyYCHHBIX




busznyuecKkux SBICHUNH B OKPYXAlOIIEeM MHUpPE, BBLAENSAS WX CYIIECTBEHHBIE

CBOMCTBA (ITPU3HAKK)

Brnanenue ocHOBaMH MOHATUIHHOTO anmapara ¥ CHMBOJIUYECKOTO SA3bIKa (PU3UKU
U MCIIOJIb30BaHUE UX Ul PELIeHUs y4eOHBIX 3a7ay; yMEHHE XapaKTepu30BaTh
CBOWCTBA Tell, (PU3MYECKUE SBICHUS U MPOLIECCHI, UCTIONB3YS (PyHIaMEHTaIbHbIE

N OMIIMPUYICCKHUE 3aKOHBI

YMeHHe ONuChIBaTh HU3YYCHHBIC CBOICTBAa TE€I H (1)I/I3I/I‘-ICCKI/I€ SIBJICHUA,

HCIIOJIb3Ys (1)PI3PI‘ICCKI/IC BCIIMYHHBI

Bnagenue ocHoBaMHM METOJIOB HAay4yHOTO IMO3HAHUS C YYETOM COOIIOJIEHUS
paBmJI OE30MMACHOTO TPyIa: HAOoIeHUE PU3NICCKUX SBIICHUH:

YMEHHE CAaMOCTOSITEILHO COOMPATh SKCIIEPUMEHTANIbHYIO YCTAaHOBKY M3 TAHHOTO
Habopa 000pYyIOBAaHUS MO MHCTPYKIIUH, ONHCHIBATh XOJI OIBITA U 3alMCHIBATh
€ro pe3yibTaThl, POPMYITUPOBATH BHIBO/IBI,

MIPOBEJICHUE MPSMBIX M KOCBEHHBIX M3MEPEHUI (PU3NUCCKUX BEIMYUH: YMCHHE
IUIAHUPOBATh HM3MEPEHUS, CaAMOCTOSITENIBHO COOMpaTh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY 110 MHCTPYKIIUH, BBIYHUCIISATh 3HAUCHUE BEIMYUHBI U aHAJIM3UPOBATH
MOJTyUYeHHBIE PE3yNbTaThl C YYETOM 3aJaHHON TOTPEUTHOCTH Pe3yIbTaToB
WU3MEPEHHU;

MPOBEJICHNE HECTIOKHBIX IKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHH; CAMOCTOATEIHHO
cOOMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY M TPOBOAWTH HCCIIEOBAHUE IIO
WHCTPYKIIUH, TIPEJCTABIATH MOTyYSHHBIE 3aBUCUMOCTH (PM3UUYECKUX BEIUYUH B
BUJE TAOMUI] W TpapuKOB, YUUTHIBATH MMOTPEIIHOCTH, JENAaTh BBIBOJABI IIO

pe3yjbTaTaM UCCICIOBaHUA

[TonnmaHMe XapaKTePHBIX CBONCTB (PU3MUECKUX MOJIeNel (MaTepuaabHas TOUKa,
a0COJIIOTHO TBEPIOE TEJIO, MOJIETTH CTPOCHHS Ta30B, )KUIKOCTEH M TBEPABIX TEII,
IUTAHEeTapHasi MOJIENh aToMa, HYKJIOHHAs MOJENTh aTOMHOTO s/ipa) U YMEHHUeE

MPUMEHSITh UX JIJIS1 OObSICHEHUSI (PU3NUECKHUX TIPOLIECCOB

VYMmeHne o0BACHITE (1)I/ISI/II—IGCKI/IG ImpoHeCChbl U CBOMCTBA TCJI, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOTO XapaKTCpa, B YaCTHOCTH,
BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U U CTPOUTH 00BsACHEHHE C OHOpOﬁ Ha
HN3YUCHHBIC CBOMCTBaA (I)I/I3I/I‘{CCKI/IX HBJ'ICHHfI, (1)I/I3I/I‘ICCKI/IC 3aKOHBI,

3aKOHOMECPHOCTHU U MOACIIN

YMenue pemarh pacy€rHple 3amaun (Ha 0a3e 2 — 3 ypaBHEHU), HCIONB3YS
3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE (DU3UYCCKHE BEIUYHMHBI, B YaCTHOCTH,
3aMMChIBaTh KPAaTKOE YCIOBHE 3aJaud, BBISBIATH HEAOCTAIONINE JIaHHEIC,
BBIOMPATH 3aKOHBI U (DOPMYJIBI, HEOOXOIUMBIC JIJIsl €€ peIIeHus, UCII0JIb30BaTh

CIIpaBOYHBIC OAaHHBIC, MIPOBOJUTH paC‘IéTBI U OLCHUBATH PCAIUCTUYIHOCTDH




MOJlyYEHHOTO  3Ha4YeHHs (U3NYECKON BEIUYUHBL, YMEHHE OMPEIeATh

pa3sMepHOCTh (PU3NUECKON BETMYMHBI, TOJIYYCHHOH MPH pelIeHUH 3a7auu

YMeHue XxapakTepu30BaTh IPUHLUIIBI IEUCTBUSA TEXHUYECKUX YCTPOHCTB, B TOM
yuciie ObITOBBIX IPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOTHYECKHUX ITPOLIECCOB 110
UX OIMCAHMIO, HCIIONB3YS 3HAHUA O CBOWCTBAX (U3MYECKUX SBICHUNA WU

HCOGXOI[I/IMBIe (bI/ISI/I‘ICCKI/Ie 3aKOHOMEPHOCTH

10

YMeHue UCI0JIb30BaTh 3HAHUS O PU3NICCKUX SBJICHHUSIX B MOBCEIHEBHOMN KU3HU
U1 oOecrieueHus: 0€30MMacHOCTH MpH OOpaIeHuu ¢ OBITOBBIMU ITPHOOpaMH U
TEXHHYECKUMHU YCTPONUCTBAMH, COXPAHECHHUS 370POBbSI U COOIIOJECHUS HOPM
9KOJIOTUYECKOTO  TOBENCHUS B  OKPYXKAWOIIEH  cpelne;  MOHUMaHUE
HEOOXOJUMOCTH TIPUMEHEHHUS JIOCTMDKCHUUW (U3UKH W TEXHOJIOTHH ISt

palroOHAJILHOI'O IIPUPOAOIIOIIb30BAHNA

11

OnsIT noucka, mpeodpa3oBaHus U MpeAcTaBieHuss nHhopManuu Gpusndaeckoro
CONCpKAaHWS C  HUCIOJB30BaHWEM  HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHil; yMEHHE OIIEHUBATh JOCTOBEPHOCTh MONy4YeHHOU MH(pOpMAIlUU Ha
OCHOBE MMEIOIIMXCA 3HAHUU M JIONOJIHUTENbHBIX HCTOYHUKOB; YMEHUE
UCIIONIb30BAaTh TIPU BBHIMOTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYISPHYIO
auTepaTypy (GU3NUECKOTo COAepk aHMs, CIPaBOYHbIE MaTepHUalIbl, pECYPChI CETH
WuTepHet; BianeHue 0a30BBIMH HaBbIKaMu mpeoOpa3zoBaHUs MHpOpMAMK U3
OJIHOI 3HAKOBOM cHCTEMBI B JpYryl; YMEHHE CO3[aBaTh COOCTBEHHbBIE
NUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIMM U3 HECKOJIBKHX

HUCTOYHHUKOB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'I ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHU A

11 Mexanuueckoe ABrkeHue. MarepuaibHas Touka. Cucrema oTcu€ra. OTHOCUTEIBLHOCTD
ABHUXKCHU S
PaBHOMepHOe u HepaBHOMepHOe jBikeHHe. CpenHsis ckopocth. dopmyna s

1.2 BBIUUCIICHUS CpeIHeH ckopocTh: V = S/t
PaBHOMEpHOE MpsAMOIMHEITHOE BUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT BPEMEHHU B

13 cllydae paBHOMEPHOTO MPSIMOJTMHEHHOTO JABHKCHHS:

x(f)=x,+vt




I'padviku 3aBUCUMOCTH OT BPEMEHH AJIs MPOEKIUU CKOPOCTH, MPOCKIUU MEpEMEIICHHUS,

IIyTH, KOOPAUHATHI IIPX PABHOMEPHOM IIPSIMOJIMHEMHOM JIBUKCHUU

3aBUCUMOCTh ~ KOOpJAMHATBl TejJa OT BPEMEHM B CIyda€ pPABHOYCKOPEHHOIO

pr[MOJ’IHHCﬁHOFO JBWKCHUA

Sy} =Vg, *f+ay*

[ B

@opMyIIbl I IPOSKLIUK [TEPEMELIEHUS, IPOCKIUU CKOPOCTU U IIPOEKIUU YCKOPEHUS IIPU

PaBHOYCKOPCHHOM HpHMOJ’IHHCﬁHOM JABVXKCHUN

2
1.4 .sx(a‘)=vox-a‘+ax-%~

U.\'('f] =Upx T4, Z,

a (f)=canst,

5 a5

Ulr‘ - l"}l:r‘ :zaxsx
I'padukn 3aBUCHUMOCTH OT BPEMEHH ISl MPOCKIMH YCKOPCHHS, MPOCKIUH CKOPOCTH,
OpOCKOHMHU IICPEMCIICHUS, KOOpAUHATBlI IIpU PaBHOYCKOPECHHOM HpHMOHHHeﬁHOM

JABMKCHUH

CBoOoanoe nageHue. @opmysibl, ONMUCHIBAIOIINE CBOOOIHOE MAJCHHUE Teja M0 BEPTUKAIH

(IBU)KEHUE Tela BHU3 WM BBEPX OTHOCHTEIBHO TOBEPXHOCTH 3emiu). ['paduku

15
3aBUCUMOCTH OT BPEMEHHM JUIsl MPOCKIUU YCKOPEHUS, TPOEKIIMU CKOPOCTH U KOOPAUHATHI
HpI/I CBO60I[HOM IMagaCHUH TeJjia 110 BepTI/IKaJ'II/I
CKopoCTh PaBHOMEPHOTO JIBMKEHUS TeJa IO OKpykHOCTH. HarnpaBnenue ckopocTu.
dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U MEPUO]T OOpalleHusI:
U= iR
T
LentpocTpemurenbHoe yckopeHue. HampapieHune HEHTPOCTPEMUTENBHOIO YCKOPEHHS.
(DopMyna JJIs1 BBIYUCIICHU S yCKOpeHI/IﬂZ
1. 2
6 0 T
u R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIEeHNUS:
V= 1
T
Macca. ITnotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:
17 p=21

vV




1.8
1.9

1.10

111

1.12

Cuna — BekTopHas puzndeckas BenuunHa. CI0oKEeHUE CHIT
SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

—

F=m-a
CoHaripaBieHHOCTh BEKTOpa YCKOPEHHUS Tejla M BEKTOpa CHUJIbI, IEUCTBYIONIECH HA TEJIO

B3aumoneiictue ten. Tpernit 3akoH HeroToHa:

Fry=-Fiy

TpCHI/Ie IMOKOsA N TPCHHUEC CKOJIbLKCHMUA. CDOpMYJIa JJI1 BBIYUCIICHUS MOAYJIA CUJIBI TPCHHUA

CKOJIBXXCHU A

Fo=u-N

1.13

1.14

1.15

Hedopmarus Tena. Ynpyrue u Heynpyrue nedopmanuu. 3akoH ynpyroil aedopmanmu
(3akon I'yka):

F=k-Al

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMUPHOI'O TATOTCHUA:

My -1,
F=G.—1 2%
I'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHs.
dopmyra 1S BBIYUCIEHUS CUIIBI TSDKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.
JBuxenue ninaner Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTs n

neperpy3Ku
Nwmmynse Tena — BekTopHas pu3ndeckas BeIMYnHa.
F=mi

Nmnynsc cucremsl tein. M3menenue umnyisca. Mmyinbsce cumsl

1.16

3aK0H COXpaHEHUs UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEJI:
D=nyUy +in, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckasi pabora. @opmyra sl BBIYUCIEHUS paOOThl CHIIBL:




A=Fscoscx

Mexannueckass MOIITHOCTD:

N=4
r

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. CDOpMyJ'Ia JJIA BIYUCIICHUA KHHETUYCSCKOMN

SHEpPruu:
HE_J'E
E, =——
2
Teopema o knHeTHUecKoU sHeprun. Popmyra s BBIYUCICHNS OTCHIMAIBHONW YHEPTHH
1.18
Tena, MOJAHATOTO
Haj 3eMiEi:
E,=mgh
Mexannyeckas SHEeprus:
E=E;.+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHNYeCKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM SHepruM B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPH HAJTMYUU CUIIBI TPEHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peruar. Moment cuiiel: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBIN 010ku. KIT/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&E&.H
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBneHue TBEPAOIO TENa.
@dopmyna 171 BBIYUCICHUS JaBJICHHs TBEPAOIO Tea:
121 p=L
S

JaBnenue raza. ATMocepHoe JaBieHHUE.

FI/I[[pOCTaTI/I‘-IGCKOe AaBJICHUC BHYTPHU KUIKOCTHU.




®opmyrna 175 BEIYUCICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

P=pgh+DPuy,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3axon Apxumena. @opmyna aas onpeeneHts BBITAIKUBAIOIIEH CUIIBL, IEHCTBYIOIIEH Ha
TEJI0, MOIPYKEHHOE B JKUJKOCTh WUJIU Ta3:
1.23
Fam =pEV
VYcnosue riaBanus tena. [ImaBanue cyoB v BO3AyXOIUIaBaHUE
Mexanuyeckue KojebaHusl. AMIUIMTYJa, MEpUO] M vacTora KojebaHuil. dopmyna,
194 CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOIeOaHuil:
vl
T
195 MaremaTHuecKuil ¥ IPYKUHHBIA MasTHUKH. [IpeBpalieHue sHepruu mpu KojaedaTeIbHOM
' JBUKEHUU
1.26 3aryxaromue xKosnebanus. BoinyxxaeHnsie konebanus. Pesonanc
Mexannueckue BoaHbI. [IponosibHBIE M MONEpeyHble BOJHBL. J[MHA BOJIHBI U CKOpPOCTH
pacnpocTpaHEHUs BOJIHBI:
1.27
L=v-T
198 3Byk. ['poMKOCTB M BbICOTa 3ByKa. OTpa)k€HHe 3ByKOBOW BOJIHBI HAa I'PAaHULIE IBYX CpE..
' Nu¢pa3Byk u yabTpa3Byk
Ipaxmuueckue pabomol
N3mepenue cpenHel IIIOTHOCTH BEUIECTBA; apXMMEIOBOW CHIIBI; JKECTKOCTH MPYKUHBI,
KOd(QpUIMEHTa TPEHUS CKOJBXKEHHS; PaOOThl CHIIBI TPEHHs, CHIIbI YIIPYTOCTH; CpeIHEH
CKOPOCTH JBMKEHHSI OpyCKa 110 HAKJIOHHOW TNIOCKOCTH; YCKOPEHUS OpycKa U ABMXKEHUN
M0 HAKJIOHHOM IJIOCKOCTH; YAaCTOTHI M Mepuojia KojeOaHUi MaTeMaTHYecKoro MasTHUKA;
4acTOThI U Mepuojia KoyiedaHuil MPYyKUHHOTO MasATHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO
129 Ha pblyar; paboThl CHJIBI YIPYTOCTHU IIPH MOABEME Ipy3a C TOMOIIBIO HEMOIBMKHOTO OJI0Ka;

paboTHI CHITBI YIIPYTOCTH MPU MOABEME TPy3a C TIOMOIIBIO TTOABUKHOTO OJIOKA.

HccnenoBanme 3aBUCIMOCTH apXUMEOBOW CHIIBI OT 00BbEMa MOTPYKEHHON YacTu Tena u
OT IJIOTHOCTH KHAKOCTH, HE3aBUCUMOCTH BBITAJKHUBAIOMICH CUJIBI OT MAacChl T€Na; CHIIBI
TPEHHUSI CKOJIBKEHUSI OT CUJIbl HOPMAJIbHOI'O JABJIEHUS U OT pOJa MOBEPXHOCTH; CHIIbI
YOPYTrOCTH, BO3HHMKAIOIICH B MPYXUHE, OT CTEMEeHU AcPOpMAIMK MPYKUHBI; YCKOPEHUS
Opycka OT yria HakjJOHa HAaMpaBISIONICH; Tepuoaa (YacTOThI) KOJNEeOAHWUH HHUTSHOTO

MasiTHUKA OT JUIMHBI HUTH; IIEpHOJia KoJeOaHUH NMPY>KUHHOTO MAasITHHUKA OT MacChl Ipy3a U




JKECTKOCTH IPYXUHBI;, HUCCICAOBAHNEC HCE3aBUCHUMOCTH II€pHOaa KoJeOaHuii HHTSIHOTO

MasiTHUKa OT Maccel rpy3a. [IpoBepka ycioBusl paBHOBECHS pbluara
Duszuueckue A61eHUs 6 npupooe: IPUMEPHI ABHKEHHS C PA3INYHBIMUA CKOPOCTSMH B )KUBOHI

1 HEKHBOM mpupoae, I[CI‘/'ICTBI/IG CHJIBI TPCHUA B IPUPOJAEC U TEXHUKE, IPHUIIMBEI U OTJIIUBEI,

JABHOKCHHEC IIJIQHET ConneyHoH CUCTCMbI, PCAKTUBHOC [IBUKCHHC XHUBBIX OpPraHHU3MOB,

130 pelYard B TeJ€ 4YeNoBEKa, BIMSHME aTMOC(HEPHOro [aBJIEHUS Ha JXUBOW OpraHuU3M,
IUTaBaHUE PBIO, BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MJICTPSCEHHE, CEHCMHUECKUE BOJIHBI,
LlYHaMH, X0
Texnuueckue ycmpoticmea: CIMIOMETP, NATUYUMKU IOJOKEHUS, PACCTOSIHUS U YCKOpPEHUS,
JMHAMOMETp, MOJIIMIHUKKN, DPAKEThbl, pblYar, MOABMKHBIA M HENOABMKHBIA OJIOKH,
131 HAKJIOHHAS TIOCKOCTh, TPOCTHIC MEXaHU3MBI B OBITY, COOOIIAFOIIHNECS COCY/IbI, YCTPOHCTBO
BOJIONPOBOJIA, TUAPABINYECKUNA Ipecc, MaHOMETpP, 0apoMeTp, BBICOTOMEp, MOPIIHEBOI
HACOC, apeoMeTp, IXOJIOT, UCTIOIB30BaHUE YIIbTPa3ByKa B ObITY H TEXHUKE
2 TEIUIOBBIE ABJIEHUA
OcCHOBHBIE IIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHHUS BelecTBa. Moaenu
2.1 TBEPJIOrO, >KUJIKOTO W Ta3000pa3HOro COCTOSIHMK BemlecTBa. Kpucramiuueckue U
amop(¢HbIe Tena
95 JlBumkeHue wactuil BemecTBa. CBS3b CKOPOCTH JBMIKEHMSI YAcTHIl C TEMIEpPaTypoil.
' BbpoynoBckoe nBmxenue, mudysus
2.3 CMaunBaHUE U KalWUISPHBIE SBJICHUS
2.4 TenyioBoe paciimpeHue u cxxarue
2.5 TeroBoe paBHOBECHE
26 BuyTpennss sHeprus. Pabora u Temnonepeaaya Kak crocoObl U3MEHEHHsS] BHYTpPEHHEH
' SHEPrUU
2.7 Bunel Temnonepenayn: TENIONPOBOIHOCTD, KOHBEKLUS, U3TyUCHHE
Harpesanue u oxnaxzaenue ten. KonuuecTBo TEIoThl. Y JelbHas TEII0EMKOCTD:
2.8 O=cm(t,—1)
3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIJIOBOro OanaHca:
2.9 O +0, +..=0
Hcnapenue n koHneHcauys. M3MeHeHre BHYTPEHHEW 3HEPrUM B NIPOLIECCE UCIIAPEHUS U
2.10 KoHaeHcanuu. Kunenue sxuakoctu. Y aenbHas TerioTa napooopasosanus: L = Q/m
211 BraxxnocTh Bo3myxa




[InaBnenne u kpucramusanusa. VM3MeHeHHE BHYTPEHHEW HSHEPruu NP IUIABJICHUU U

KpucTaJllin3alu. YZ[GJIBHEUI TCIIJIOTA IIJIaBJICHUA

212 5 0
m
213 BHyTpeHHsIst SHEpTHsl CropaHus TOIUIMBA. Y Ie/ibHAast TEIJIOTa CropaHus Toruuea: g = Q/m
2.14 [Tpunnume! padoTs! TermoBeix asurateneit. KIT/ remioBoro asurarens
IIpaxmuueckue pabomul
N3mepenne yaenbHON TEIUIOEMKOCTH METATMYECKOTO HUIMHIPA; KOJIMYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOW TeMmeparypbl (UKCHUPOBAHHONW MAacChl, B KOTOPYIO
o OMYIIEH HArpeThli HUIUHIP; KOJIMYECTBA TEIUIOThI, OTJAHHOTO HArPEThIM HUIUHIPOM,
' MOCJie OMYCKaHUs €ro B BOJAY KOMHATHOM TeMIiepaTypbl; OTHOCHUTEIBHON BIaKHOCTH
BO3/1yXa; yAEIbHON TEIJIOTHI IJIaBlieHUs Jibja. MccnenoBanue M3MEHEHUsT TEMIIepaTyphbl
BOJBI MIPH PA3IUYHBIX YCIOBHSX; SIBJICHUS TEIIOOOMEHA MPU CMEUIMBAHUHU XOJOTHOWU U
ropsiuei BOJbI; MpoIecca UCIapeHUs
Quzuueckue s61eHUs 8 NpUpooe. TIOBEPXHOCTHOE HATSIKEHUE U KAlTUUISIPHBIC SIBICHUS B
2.16 MpUpOJIe, KPUCTAIBI B Mpupoje, uzinydenue CoiiHIla, 3aMep3aHue BOAOEMOB, MOPCKHUE
Opu3sl; 00pa3oBaHKE POCHI, TYMaHa, MHEs, CHETa
Texnuueckue ycmpoticmeéa. KamWUIAPbI, TPUMEPHl HCIOIB30BAaHUS  KPHUCTAJIJIOB,
217 XKUJKOCTHBIM TEPMOMETp, JATYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOWHa, AIBUTATE]Ib BHYTPEHHETO CrOPAHUSI
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpusanus Ten. [[Ba BUa 3MeKTpUUYECKUX 3apsiioB
3.2 B3aumMogeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa
34 Dnektpuueckoe noje. Hanpsxk€HHoCTh anekTpudeckoro noss. [TpuHmun cynepno3unuu
' ANEKTPUYECKUX ToJiel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexrpudeckux 3apsaoB. JleficTBUE AIEKTPUUECKOTO MOJISI HA JIEKTPUUYECKUE
' 3apsbl. [IpOBOAHUKH U JUAIEKTPUKU
[TocTossHHBIN 3yeKTpuYecKUd TOK. JlelcTBUA »nekTpudyeckoro Toka. Cuna Toka.
Hanpsoxenue.
3.6 l=qg/t,U=A/
3.7 DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMTPOTUBIICHUE:




R =pl/S

38 3akon Oma mis yyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I =1,. U=U,+U,. R=R, +R,
| | 1 2
3.9 [TapannensHoe coelMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;:I=1+1; Rzi.
2 2 -
CMmenianHble COEIMHEHHS IPOBOIHUKOB
Pabota u momHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenua:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHutHoe mojie MPSMOTO MPOBOJAHMKA C TOKOM. JIMHMHM MarHUTHOM
WHTYKITAH
3.13 MarsuTHO€ MoJjie TOCTOSIHHOTO MaruuTa. B3anmoielicTBie MOCTOSIHHBIX MAarHUTOB
3.14 JIeficTBHE MarHUTHOTO IT0JI HA POBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBneHue 3neKTpoMarHuTHON HHAYKIUH. [IpaBumno Jlenua
IIpaxmuueckue pabomul
W3mepeHune 3IIEKTpUYECKOTO CONPOTUBIIEHMS PE3UCTOPA; MOLIHOCTH AIEKTPUUYECKOTO
TOKa; pabOTHI AJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJHUKE (PE3HUCTOPHI,
3.16 JIaMIIOYKa), OT HAMPSOKCHHsS] Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH COTPOTHBIICHHUS OT
JUTMHBI TIPOBOJIHUKA, TUIOIIAU €T0 MONEPEYHOTO CEYCHHSI U YICTBbHOTO COMPOTHBICHHUS.
[IpoBepka mpaBuiaa [UIsl DJIEKTPUYECKOTO HANPSDKEHUS TPU  MOCIEI0BATEIbHOM
COEIMHEHUH TTPOBOJIHUKOB; TIPABHJIIA JISI CHIIBI AJIEKTPUYECKOTO TOKA MIPU MapaieIbHOM
COETMHEHUH NPOBOTHUKOB (PE3UCTOPHI U JTaMIIOUKA)
Qusuueckue sA61eHUA 8 Npupooe: SIEKTPUUECKUE SBICHHUS B aTMocdepe, 3JIEKTPUIECTBO
3.17 YKUBBIX OPTaHU3MOB, MAarHUTHOE T10JIe 3eMJIH, Apeiid MOTI0COB, POJIb MATHUTHOTO TTOJIS JAJIsI
KU3HHU Ha 3eMJie, MOJISPHOE CUSTHUE
318 Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUMK

ANEKTPUYECKOM  SHEPruu,  DIEKTPOOCBETHTENbHbIE  MPUOOPHI,  HarpeBaTelbHbIC




AIEKTPONPUOOPHl  (IPUMEPBI), DJIEKTPUUECKHE TPEIOXPAHUTENN, AJICKTPOMArHUT,

QJICKTPOABUTATCIIb ITOCTOSAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA

3.19 DnekTpoMarHuTHbIe BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlygyeBas moaenb cBeta. [IpsmonnneiiHoe pacipocTpaHeHre CBeTa
3.21 3akoH oTpaxkeHus cBeta. [Imockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH PEIOMIICHHUS CBETa
3.23 Jucnepcus cera
3.94 Jlunza. Xox nydeit B muH3e. oKycHOE paccTossHUE JTMH3BL. OnTryeckas cuia JIMH3BL: D =
' 1F
3.25 I'ma3 xak ontuueckas cucrema. OnTHuecKue nprudopsl
IIpaxmuueckue pabomol
###Par###13mMepeHne ONTHYECKON CHIIBI COOMpAIONIei JIMH3BI; (POKYCHOTO PACCTOSHUS
coOuparolei JTUH3BI (10 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaIMeTa U H300pakeHus, Koraa
396 MpeIMET PACIOIOKEH B JBOWHOM (DOKyce), oKa3aTes MPEIOMIICHHS CTEKIIA.

' ###Par#t#lccnenoBanue  CBOMCTBA  M300pa)KeHHS, MOIYYEHHOTO C  TOMOIIBIO
coOuparomeld JHH3bI; M3MEHEHHs (DOKYCHOTO pPACCTOSIHHUSA IBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH YTJIa IPEIOMIICHHUSI CBETOBOTO JTy4ya OT yrja MaJIeHusl Ha TPaHUIIE «BO3IYX —
CTEKIIO»

397 Qusuueckue ssnenus ¢ npupoode: 3armenust ComHna u JIyHBI, IBeTa TeN, ONTHYECKHUE

' ABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, poToaInnapaT, ONTUYECKHE CBETOBOIbI

4 KBAHTOBBGIE ABJIEHUA

4.1 PamnoaktuBHOCTE. Anb(da-, 6eTa-, ramma-u3nydenus. Peakiun anpda-u Oeta-pacnaaa

4.2 OmnsiTel Pesepdopaa o paccesuuto anbda-yactuu. [InanerapHas moaens atoma

4.3 CocraB atromHorO siipa. M3oTomsr

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0OBOTO H MAaCCOBOTO YHCET
Dusuueckue a6enUs 8 Npupode: eCTECTBEHHBIN PaIO0aKTUBHBIN (OH, KOCMUYECKHE JTyUH,

4.6 paIMOaKTUBHOE W3IIyUY€HHWE TMPUPOIHBIX MHHEPAJOB, JCWCTBUE PaTUOAKTHBHBIX
M3JIy4eHUH Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmsa: CIEKTPOCKOII, UHANBUIYAIbHBIN 103UMETp, Kamepa BuibcoHa,

sIepHasl SHEpPreTukKa




YYEBHO-METOJANYECKOE OBECINEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Oobs3aTenbHbIC yYeOHbIe MATEPHAJIbI AJI YYeHHKA

1. VueOHuk:
o ®usuka. 7-9 kmaccel / mox pea. A.B. Ilepeimkuna, E.M. I'ytHuk. — M.: Jlpoda.
o ®usmka. 10—11 xmaccst / mox pen. A.B. [lepeimkuna, JILA. Kupuk. — M.: [lpoda.
2. Pabouas terpaap o Gusnke (COOTBETCTBYIONIAS TUHUN YISOHUKOB).
3. COopHUKH 3a/1a4:
o Kupuk JI.A. COopnuk 3ana4 o ¢pusuke. 7—9 Kiaccol.
o Kupuk JI.A. C6opnuk 3amau no ¢pusuke. 10—11 xnaccsl.
4. Tabnuipl U CIPaBOYHBIC MaTEPHAIIBI 110 (PU3HKE.

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Pabouas nporpamma mno ¢usuke, cocrapiernas Ha ocHoBe ®I'OC OO0 u npuMepHOi OCHOBHOM

00pa3zoBaTeNbHON NPOTrPAMMBI.

MeTtoauueckie peKoMEeH1aluu K y4eOHHUKY (K BBIOpaHHOM aBTOPCKOM JIMHUM).
KanennapHo-TeMaTH4eCKO€ IUIAHUPOBAHMUE.

KontponbHo-uzmepurensubie Mmatepuaibl (KMMpr) 1ist TeKyIero 1 ”TOroBOro KOHTPOJIS.
Metoanueckue pa3pabOTKU U CLIEHAPUH Ja00paTOPHBIX M MPAKTUYECKUX PaboT.
Marepwuans s moarotoBku yuanmmxcs k BITP, OI'D, EI'D no ¢usuke.

IS

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Odununansubiii nopran Enunoro rocyaapctseHHoro sxk3amena u OI'D: https://fipi.ru.
Poccuiickas anextponnas mkomna (POLL): https://resh.edu.ru.
[Tnarpopma «MDO» (MockoBckas anekTpoHHas mkosa): https://uchebnik.mos.ru.
OnexrponHas oubnuoreka «Pokchopa. YueOnuk»: https://uchebnik.foxford.ru.
O6pazoBatenbHbIe pecypchl «SAuaeke. Yueonuky, «AKmacey.

o UutepaktusHble cuMyisaTopsl o ¢pusuke (PhET Interactive Simulations: https://phet.colorado.edu/ru).



