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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUN M TpeOOBaHUW K pe3ysibTaTaM OCBOCHHUS Ha
yrayOnEéHHOM YpOBHE OCHOBHOM 00pa30oBaTeIbHOM MPOTrpaMMBbI, MPEACTaBICHHBIX
B ®I'OC 000, a takxe ¢ yuérom (eaepaibHON padoyeil mporpaMmbl BOCIIUTAHUS
n Konuenuuu npenoasanus yueoHoro npeamera «Ousukay.

Copnepxkanue mporpaMMmbl MO (PU3MKE HAMPaBICHO Ha YIOBIECTBOPECHHE
MOBBIIIEHHBIX 3alpPOCOB O00yYaloluXcs, CTpeMSIIUXcs K Oonee riayOoKoMy
OCBOCHUIO (DMBUYECKUX 3HAHUM, U Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH oOOydJamommxcsi. B mporpaMmvme 1o (U3UKE  YYUTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METallpeIMETHBIM pe3yJbTaTaM 00y4YeHUsl, a TaKxKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsI.

[Iporpamma 1o pusuke ycTaHaBIMBaeT pacmpeereHrne yueOHOro MaTepuania
1o rojam oOyuyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIEI0BATEILHOCTD
M3YUYCHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUSI MPEIMETHOTO COACPKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUaromxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOAMYECKOU
MOMOIIY YYUTENIO B CO3/IJaHUU paboyeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®dusnka SBIAETCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEMETOB, TOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE TPOIECCOB H
SBICHUN, W3yYaeMbIX XHMHEH, OuWosorued, acrpoHoMuend u QGU3HICCKOU
reorpagued, BHOCHUT BKJIAJ B  €CTECTBEHHOHAYyYHYI0 KapTUHY MM,
MpefocTaBisieT Haubojee sCHbIe O00pa3lbl MPUMEHEHHUST HAy4YHOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0Aa MOTYy4YEeHUsI JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 riaaBHBIX 3a7a4 (DU3NYECKOro OOpa30BaHHUS B CTPYKTYype OOIIETo
o0pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
HMHTEpeca K HayKe y 00y4arommxcs.

N3yuenne ¢usukm Ha yriayOJnEHHOM YpOBHE TMPEIIOJIaracT YBEPEHHOE
BJIJICHUE CIEeAYIOUIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIUMH
€CTECTBEHHOHAYUYHYIO I'PaMOTHOCTD:

Hay4YHO OOBSCHSITH SIBJICHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHNUS;

WHTEPIPETUPOBATh JaHHBIE M HCIOJIB30BaTh HAYUYHBIE JOKA3aTEIbCTBA JIS
MOJIy4EeHHSI BBIBOJIOB.



Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO O0OINEro oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenojgaBanus ydeOHOro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peagu3yromux
OCHOBHBIE  00II€00pA30BATENbHBIE MPOTPAMMBI, YTBEPKIAEHHON pEIICeHHEM
Komnerun MunucrepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenu nzydenust pu3nku Ha yriryOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa M CTPEMJIEHHS OOYy4YaroIIMXCSd K HAyYHOMY H3yYEHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUA U (popmMupoBaHHE
MCCJIEeI0BATENHCKOTO OTHOIICHUSI K OKPYAIOIUM SIBJICHUSIM;

(bopMHpOBaHE HAYYHOTO MHPOBO33PEHHS KAK pe3yjbTaTa U3Y4YEHHUs OCHOB
CTpOeHUs MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHHEe YMEHUW TPUMEHATh (U3MYECKUE 3HAHUS U Hay4dHbIC
JI0Ka3aTeIbCTBA JUIsl OOBSICHEHUST OKPY KAIOIIMX SIBJICHUN;

(dbopMHpOBaHHWE NPEACTABICHUA O poNH (U3UKH ISl pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE peICTaBlICHUN 0 BO3MOXHBIX cdepax Oymyien
npodeCCUOHAIBHOM  ACSTEILHOCTH, CBSA3aHHOM C (U3MUKOM, TMOATOTOBKAa K
JaybHeleMy oOy4eHHIO B ’TOM HANpPaBJIECHUU;

dbopMHEpOBaHWEe TOTOBHOCTH K JajdbHEUIIEMY W3y4YeHUIO (U3MKu Ha
yriayOnEéHHOM ypOBHE B paMKaxX COOTBETCTBYIOIIMX Mpoduieit oOyueHus Ha
YPOBHE CpPEeAHEr0 0011Iero 00pa3oBaHMUsI.

JlocTrkeHne 3TUX Lened mporpammbl 1O (U3HKE Ha YPOBHE OCHOBHOIO
oOmrero o0pa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CIICAYIOIINX 3a/1ay:

npuoOpeTeHre 3HAaHUM O JAUCKPETHOM CTPOCHHH BEIlECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBJIICHHSIX;

MPUOOPETEHUE YMEHUN aHATIM3UPOBATh U OOBSICHATH (PU3MUECKUE SABICHUS Ha
OCHOBE M3yUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIlIEHUs PACUETHBIX M KAUYECTBEHHBIX 3a/1a4, TPEeOyIOIIuX
CO3JaHUsl W UCIOJIb30BaHUSL (PU3MYECKUX MOJENel, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 331a4H;

pPa3BUTHE HCCIEOBATEIILCKUX YMEHUW: HAONIOAATh SIBICHHUS W H3MEPSThH
(¢u3nYecKue BEIMYUHBI, BBIJIBUTATh TUIIOTE3bl U Mpe/jiaratb SKCIepUMEHTaIbHbIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W TIPOBOJUTH OMBITHI, SKCIIEPUMEHTAILHBIC
MCCJIEI0BAHUS, AaHAJIM3UPOBATh MOJIyYEHHbIE JAHHBIE U JIEAaTh BbIBOIbI;

OCBOCHHE NPUEMOB paboThl ¢ uWHMOpMaIeil (U3HUIECKOT0 COJEp KaHuUs,
BKJIOYast MH(OOPMAIIUIO O COBPEMEHHBIX JTIOCTHKEHUSIX (DU3UKU, UHTEPIIPETAIUs U
KPUTUYECKOE OLICHUBaHUE MH(GOPMALIHH;



3HAKOMCTBO CcO cepamu MpoheCCHOHAIBHONW JEATEILHOCTH, CBI3AHHBIMU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
(bu3MYECKON HayKH.

Ha wusyuenue ¢Qusuku (yriiyOJ€HHBIA ypOBEHb) HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi otBoautcs 336 ydacoB: B 7 kimacce — 102 gaca (3 yaca B
Hepento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9 kinacce — 132 gaca (4 gaca
B HEJCIIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUHN OKPY KAOLIEr0 MUPA.

®dusnka — Hayka O mnpupone. fABieHuss Opupobl (IEMEHTHI COAepKaHUs,
BKJIIOYAIOIINE MEXIpeAMETHbIE CBA3M). Dusznueckue SBICHHSI: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckre BeaWYUHbL. PasmepHocTh. EnuMHUILBI (U3HYECKUX BETUYMH.
N3mepenne (QU3NYECKUX BEIUMYMH. OTaloHbl. Pusznueckue npudopsl. lLlena
nenenus. [lorpemuocts u3mepenuit. [IpaBuna 6e3omacHOro Tpyaa npu padore ¢
nabopaTopHbIM oOopyaoBaHueM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX €IUHUI B enuHuLbI CH.

Kak ¢usuka u Jpyrve ecTeCTBEHHbIE HAYKHM H3YyYalOT MPUPOLY.
EcTtecTBeHHO-Hay4YHBIM METOJl TMO3HAaHUS: HAOJIOJIEHHE, TMOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBJKEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOro1aemoro sisjieHus. Onucanne PU3NUeCKUX SBJICHHUH C TOMOIIBbIO MOJIENCH.

Hemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBIICHHUSI.

dusnyeckue NpUOOpPHI U Mpolieaypa MNPSIMBIX H3MEPEHH aHaJOrOBBIM U
1 (POBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue UEHbI IeJICHUS MIKaIbl U3MEPUTETHLHOTO Tprbopa.

N3mepenue paccTosiHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 nmaneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

[IpoBeneHne wuccaenoBaHUsl IO MPOBEPKE THUIIOTE3bl: JaIbHOCTh IOJETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJBIIE BHICOTA ITyCKa.

Pa3znean 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemecTBa: aTOMbl U MOJIEKYJbI, X pa3Mepbl U MAcChl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBkenre 4actul] BemecTtBa. CBs3b CKOPOCTH JIBMDKEHUSI 4YacTHUIl C
temnepatypoii. bpoyHoBckoe npwxenue. Juddysus. BzaumopeiicTBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTATKUBAHHUE.

ArperatHble COCTOSIHMS BELIECTBA: CTPOEHUE Ta30B, KUAKOCTENM U TBEPABIX
(kpucramnnmyeckux) Tela. B3auMocBsi3b MEXKIy CBOWCTBAaMHU BEIIECTB B Pa3HbBIX



arperaTHbIX COCTOSHHUSIX U MX aTOMHO-MOJEKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaOnronenre OpoyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

HabGnronenue sBieHnii, OObICHAIOMIMXCA TPUTSHKEHUEM WU OTTAIKWBAHUEM
YaCTHI] BEILIECTBA.

Jlabopamophule padbomot u onvimol.

Orenka muaMeTpa aToMa METOJIOM PSZIOB (C UCTIOIb30BaHueM (GoTorpadumii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnBITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.

Pa3nea 3. /IBuskeHue U B3auUMo/IeliCTBHE TeJl.

Mexannueckoe paBwxeHue. Ilyte w mepememieHue. PaBHOMepHOE U
HepaBHOMepHOe JBrkeHne. CBOOOMHOE MajJieHHe Kak MpUMEpP HEPAaBHOMEPHOTO
nerokeHus: Tesl. CkopocTh. CpeHssi CKOPOCTh IPU HEPABHOMEPHOM JIBHUKECHUHU.
Pacuér myTu u BpeMeHU JBUKECHMUS.

I'paduku 3aBUCMMOCTEW BENMYWH, OMHUCHIBAIONIMX JBIDKeHUE. OOmme
NOHATUS 00 OTHOCUTENBHOCTH JABWXEeHHs. CIoKeHHe CKOpOCTell s Ted,
JIBIDKYIIMXCS TAPATIIECITBHO.

SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMoOJeiCcTBHE Tel Kak NPUYMHA
W3MEHEHUSI CKOPOCTM JABWXKEHHUs Tell. Macca Kak Mepa HHEPTHOCTHM Tejla B
NOCTyHaTeNbHOM JBH>KeHUHU. IlnoTHOCTh BemectBa. CBsA3b IMIIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eauHuile o0bEéma BemiecTBa. CMeCH U CIUIaBHI.
IloBepxHOCTHAs U JIMHEWHAS IIIIOTHOCTb.

Cuila Kak XapakTepucTuKa B3aumojeicTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. M3mMepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHJla TSDKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMou. PaBHOnelcTByromas cuin. Cuna TpeHUs.
TpeHne CKONBbXEHHS W TPEHUE IMOKOs, BSI3KOE TpeHue. TpeHue B NpUpoae M
TEXHUKE.

Jemoncmpayuu.

HaOnronenre MexaHUu4ecKoro IBUKEHUS Tea.

N3mepenune cKkopoCTH MPSMOJIIMHENHOTO JBUXKEHUS.

HabGnronenue siBjieHUsT HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.

CpaBHeHHME MaccC 1O B3aUMOAECHCTBUIO TEI.

CnoxeHue Cuil, HallPaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnuie padbomovt u onvimot.



OnpeneneHne CKOPOCTH PABHOMEPHOI'O JBMXKEHMs (IIApUKA B KUAKOCTH,
MOJIETTU AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jlajee).

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuKa Mo
HAKJIOHHOU ITOCKOCTH.

Onpenenenne MIOTHOCTH TBEPAOIO TENA.

OnpIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsDKeHHs (nedopmarim)
MPY>KUHBI OT MPUIOKEHHON CHUJITBI.

OnepITHl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXEHHUS OT
CWJIBI JABJIEHUS M XapaKTepa CONPUKACAIOIIUXCS IOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTENH M ra3oB.

Hasnenue. Cuna gasienus. CiocoObl yMEHBIIEHUS U YBEIUYECHUS TABICHHUS.
JlaBneHnue rasza. 3aBUCUMOCTb JaBJIEHHA Ta3a OT OOBEMA M TEMIIEpaTyphl.
Ilepenaua naBiieHUs] TBEPIBIMU TEJIAMH, KUJIKOCTSIMU U razaMu. 3akoH [lackams.
[THeBMaTHUECKHE MAILIUHBI.

3aBUCUMOCTh  JIABJICHHMS  JKUJKOCTH  OT  [JIYOMHBI  MOTPYKEHUS.
I'uppocrarnueckuii  mapagokc. CooOwaromuecs cocyAsl. ['mapaBinueckue
MexaHu3Mbl. VIcnosib30BaHUE BBICOKMX JABJIECHUN B COBPEMEHHBIX TEXHOJOTHSX.
YCcTporcTBO BOAOIIPOBO/IA.

AtMocdepa 3emuin u armocepHoe aasieHue. [IpuuuHbl CylecTBOBaHMS
BO3aAylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 M13MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JlericTBHE )KUAKOCTU U ra3a Ha MOrPyKEHHOE B HUX TeJI0. BriTankusaromas
(apxumenoBa) cuia. 3aKkoH ApxuMmesa. Y clioBUE€ BOZHUKHOBEHUS BHITAIKUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTbD AAaBJIEHHUA ra3a OT TEMIEPATyPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs cocy/ibl.

['mapaBnuyueckunt mpecc.

[IposiBrienne necTBUs aTMOoChHEpPHOTO JaBJICHHUS.

Cudon.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHONU B JKUIKOCTD
YacTH Te€Ja U IIOTHOCTH KHJIKOCTH.

PaBeHCTBO BBITATKMBAKOIIEN CUJIBI BECY BBITECHEHHOU KUJIKOCTH.

YcnoBre miaBaHus TEN: IJIABAHUE WJIM IOTPYKEHHUE TE B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuie padbomovt u onvimot.



HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrPYKEHHOU B
AKHUJKOCTh YaCTH TeJa.

Onpenenenne BRITATIKUBAIOIIECH CHUIIBI, I€HMCTBYIOIIECH HA TEJIO, MOrPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOIIECH CHJIBI, ICMCTBYIOIIEH Ha TEJO B
KUIKOCTH, OT MACChI TeNa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKMBAIOLICH  CHIIBI,
JEHCTBYIOUIEN HA TEJO B XKUIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh YacTH
T€JIa U OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30N0AbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckasi paboTta JijIsi CHJI, HAPABIICHHBIX BJOJb JTUHUU TIEPEMEIICHUS.
MOoOITHOCTE.

[IpocTeie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAs
ITIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. [Ipasuiio
MomeHTOB. [IpuMeHeHHMe mpaBuiIa paBHOBECHUS pbluara K OJOKy. «3050TOe
npasBmwio» mexanuku. KI1/] nmpocteix MexanuszmoB. [IpocTbie MexaHU3MBI B OBITY,
TEXHUKE, JKUBBIX OpraHU3Max.

Mexanuueckas dHepruss. KuHeTMueckas ¢ NOTEHIMAIbHAS DHEPIUA.
[IpeBpailieHrie OHOTO BH/IA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAaHEHUS
U IIPEBPALECHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Tpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamophule pabomot u onvimel.

HccnenoBanue yciioBUil paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

N3ydenne npaBuia peluara AJisi HOJABUKHOTO U HETIOJBUKHOTO OJIOKOB.

Omnpenenenne KII1/I moaBuKHOTO U HETIOABMKHOTO OJIOKA.

Omnpenenenue paboThl CUIIbI YIPYTOCTU MPU MOIBEME TPY30B MPHU TTOMOIIH
MMOABMKHOTO OJIOKA.

N3yueHne 3akoHa COXpPAaHEHUSI MEXAHUYECKON SHEPTUH.

8 KUIACC

Paszgea 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKON TEOPHH.



Mopenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSTHUUM BEIIECTBA.
Kpucrammuueckue u amopdubie Tena. I'padeH — HOBBIM MaTepuan JIsl HOBBIX
TEXHOJOTUN. TEeXHOJOTrMU TMOJYyYEeHHS HCKYCCTBEHHBIX anMma3zoB. OObsCHEHUE
CBOWCTB ra30B, XKHUJKOCTEH W TBEPJBIX TEI HA OCHOBE IMOJOXKEHUW MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. [IOBEpXHOCTHOE HATSIKECHWE, CMAauYMBAHUE, KANWJUIAPHBIE
sBieHUs. TeIUIOBOE€ pacHIMpEeHHE U CKaTue. 3aBUCHMOCTh JIaBJI€HUS Ta3a OT
0o0BEMa, TeMIEpaTyphl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEOHEW KHHETUYECKOU SHEPTUeH
TEIJIOBOr0 JBUKCHUS YaCTHUILl. TeMIepaTypHbIC IKAJIbI.

Baytpennsiss sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW DSHEpIruu:
Teronepeaaya u COBEPIIICHUE padoTHI. Bunsl TeIIoNepeAayu:
TEIUIONPOBOJAHOCTh, KOHBEKIM, U3IydeHUe. Buapl Temnonepenaun B OIpupoje u
TexHuke. HeoOpaTuMoCTh TEIIOBBIX MTPOIECCOB.

KoanuecTBo TemnoThl. YIelnbHas TEIJIOEMKOCTH BelllecTBa. TeImiooOMeH H
TersIoBoe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHe TEIIOBOTo OaaHca.

[limaBneHne u OTBEpACBaHNE KPUCTALIMYECKUX BEUIECCTB. Y AEIbHAS TEILIOTA
miaBieHus. IlapooOpazoBanue u koHneHcanus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMsA.  3aBUCUMOCTb  TeMIIepaTypbl  KWUIEHUS  OT
atMochepHoro naBieHus. HacwlllleHHBI W HEHACHIIEHHBIM map. BiaxkHoCTh
BO3yXa.

DHeprus TOIIMBa. Y ejbHas TEIJIOTa CTOPaHuUs.

[TpuHumner pabotTel TernoBbiXx aBurateneit. KIIJ TemmoBoro nBurarens.
TemnoBble OBUTaTeNM W 3allATa OKPYXKAKOWIIEW Cpeipl. TelioBble MOTEPU B
TEIIOCETSIX.

3aKOH COXpaHEHHUs U TMPEBpaIICHUs PHEPIUU B MEXAHUYECKHUX U TEIJIOBBIX
IpoLeccax.

Jemoncmpayuu.

HaOnronenre OpoyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

HaOmronenne sBIeHHM TOBEPXHOCTHOTO HATSOKCHHS, CMauydBaHUSA W
KalWUJISIPHBIX SBJICHUM.

HaOnronenue TemioBoro paciimpeHust Tel.

W3MeHeHne maBieHUS raza NpH HM3MEHCHHHM O00bEMa W HarpeBaHUM WIIH
OXJIAXKJCHUU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bune! Tenmonepenayn.

OxnaxIeHUe IPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CHUJIAMU.

CpaBHeHME TEIUIOEMKOCTEHN Pa3IMUYHbIX BEIIECTB.



Hab6nronenue xumnenus.

Hab6nrogenune noctosiHCTBA TeMIIepaTyphl MpHU IJIaBJICHUH.

Mojenau TemJIOBbIX JABUTaTEIICH.

Jlabopamopnule padbomot u onvimol.

OnbITEl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

OMnbIThI O BBIPALIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM WUJIK caxapa.

N3mepenue TtemnepaTypbl MpHU IOMOIIM JKHUAKOCTHOTO TEPMOMETpa H
JNaTYHUKaA TEMIIEPATypHI.

OnpiTel MO HAOMIOEHUIO TEIJIOBOTO PACIHIMPEHUs Ta30B, XUAKOCTEH U
TBEPABIX TEII.

OmnpeneneHue AaBieHUs BO3yXa B OJJTIOHE HIIPUILA.

UccnenoBanre 3aBUCMMOCTH JaBJCHUS BO3JyXa OT €ro oo0bémMa u
TEMIIEPATYPHI.

[IpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOMKA >KUJKOCTH B
TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUsT BHYTPEHHEW DSHEprud Tela B  pe3yjbTare
TEIUIonepeaau U paboThl BHEITHUX CHJI.

UccnenoBanue sBIEHUS TeEIJI0OOOMEHA TMPU CMEUIMBAHUU XOJIOTHOW W
ropsiueu BOJIBI.

OrnpeneneHue KoJUYeCTBa TEIJIOTHI, MOJTYUYEHHOIO BOJOW MPU TEIIOOOMEHE
C HarpeTbIM METAJUINYECKUM LIUIUHIPOM.

Onpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeloToHa-Pruxmana).

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

UccnenoBanue mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI IJIaBJICHUS JIb/IA.

Pasznen 7. Diekrpuyeckue ¥ MATHUTHBIE SIBJICHUS.

OnekTpuszanus Ten. [[Ba poma 3JeKTpUUECKHX 3apsaoB. B3anmmopencrsue
3apsbKeHHBIX Tell. 3akoH Kymnona.

Onektpuueckoe mnojne. Hanpsok€HHOCTH anekTpuueckoro nods. IIpuHuun
CYHEPHO3UILIUH IEKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn snekrpuyeckux 3apsAnoB. DIEMEHTAPHBINA AJIEKTPUYECKUN 3apsii.
Crpoenue artoma. I[IpoBOAHMKM, [OUAJIEKTPUKA U TOJYNPOBOAHUKH. 3aKOH
COXpPaHEHMS IEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCIOBHUSI CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
HNcTOoYHMKM TOCTOSIHHOTO TOKa. JIeWCTBUS SJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKHI TOK B METAILIAX, )KUAKOCTSIX U Ta3ax.

OnekTpuueckas uemnb. Cuna Toka. DIEKTPUIECKOe HanpsiKeHue. AMIIEpMETP
Y BOJIBTMETP B LEMHU MNOCTOSSTHHOTO TOKa. CONMPOTUBIICHUE TPOBOJHUKA. Y IETBHOE



CONpOTUBJICHUE BemnlecTBa. 3akoH OMa st yyactka uenu. [lociaegoBaTenbHoe U
napajuielibHOe coelMHEHNE NPOoBOAHUKOB. D/IC B 11enu NOCTOSIHHOTO TOKa. 3aKOH
Oma nana nonnou nenu. IlpaBuna Kupxroga. Pacuér mpocThIX 3eKTpHUECKUX
uene. HennHelHbIE 3JIEMEHTHL.

PaGota ®w MOIIHOCTH dJEKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna.
DnexkTpudecKre 1enu U NOTPeOUTENH IIEKTPUIEecKoi sHepruu B O0bITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHbIE ~ MarHUTBL.  B3anMOJENCTBHME  TMOCTOSHHBIX  MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJsie 3eMJIM U €ro 3HAUYC€HUE JIJIs KU3HU Ha 3eMIle.
OneiT Opcrena. MarHuTHoe 1one 3JIeKTpUdeckoro Toka. OmnbiT  Ammepa.
[IpyuMeHeHne >IJIEKTPOMAarHUTOB B TEXHUKE. JleMCTBHE MArHMTHOTO TNOJSA Ha
NpoBOJHUK ¢ TOKOM. Cuma Amnepa © onpeAeneHue €€ HanpaBJICHUS.
DNEeKTpOJBUTaTellb MOCTOSTHHOTO TOKa. lcmosib30BaHHME 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SIBneHne dMeKTpOMarHuTHON MHAyKIuuU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CrniocoOb1 IOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBISIEMBIX MCTOYHHKAX DHEPTHH. JKOJOTHUYECKHE
po0JIeMbl SHEPTETUKH. TOIUTMBHBIE SJIEMEHTHI U 3JIEKTPOMOOHIIH.

Jemoncmpayuu.

DIIeKTpU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsi 0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEIN.

Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsT UHAYKIIHS.

3aKOH COXpPAHEHHUS INEKTPUUECKUX 3aPSAI0B.

MopgenupoBaHue CHIOBBIX JMHHAM 3JIEKTPUYECKOIO IIOJ € IOMOIIBIO
OYMa’>KHBIX CYyJITaHOB.

ITpOBOIHUKH U AUBIEKTPUKH.

HcTouHMKHM NOCTOSIHHOTO TOKA.

JIeHCTBHUS IIEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mMepeHue CUItbl TOKa aMIIEPMETPOM.

N3Mepenune 31eKTpUYECKOTO HANPSKEHUS BOJIbTMETPOM.

PeocraTt 1 Marazud cCOnpoTUBIICHUH.

BzaumonenicTBrE TOCTOSTHHBIX MArHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH PA3AEICHHUS MTOI0COB MArHUTA.

MoenupoBaHrue MarHUTHBIX OJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoe noJje TokKa. DJIEKTPOMArHuT.



JlelicTBHE MAarHUTHOIO IOJIS1 HA IPOBOJAHUK C TOKOM.

DIEKTPOJBUIaTEIb MOCTOSHHOTO TOKA.

Omneiter @apagnes.

DIEeKTpOreHepaTop NOCTOSTHHOTO TOKaA.

Jlabopamophule pabomot u onvimel.

OnpITel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl TMPU COMPUKOCHOBEHUH H
MHIYKLHEH.

UccnenoBanne AEWCTBUS JJIEKTPUYECKOrO TIOJNS HA MOPOBOAHUKU U
TUAJIEKTPUKH.

COopka 1 HCTBITAHUE AIEKTPUUECKOM LIETIH MOCTOSIHHOTO TOKA.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yyepe3 Pe3UCTop, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUSI PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUYECKOIO COMPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INIOMAIU TONEPEYHOT0 CEYEHUS U MaTepHaa.

OrnpeneneHue yaeIbHOrO COMPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBwiia CJIOXKEHUS HANPsHKEHUW TPU  MOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CWIbl TOKAa MPHU NApPAUIEIbHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenne 31C 1 BHYTPEHHETO CONPOTUBIICHUSI KICTOYHUKA TOKA.

[Iposepka npasui Kupxroda.

IIpoBepka BrInoJIHEHUS 3aK0HAa OMa 17151 TOJTHOM 1ENu.

N3ydenne BoJIbTaMIIEPHBIX XapaKTEPUCTUK HETUHEUHBIX DJIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIN HOJYIPOBOJHUKOBOIO IMO/IA).

Omnpenenenue pabOTHI AJIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

UccnenoBanrie MarHuTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yyeHnne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB NP UX O0BETUHEHUU U
pa3lieyICHHH.

HccnenoBanue neicTBUA JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHJIbI M HAaNpaBJICHUS TOKA B KATylIKe U OT HAIUYHUS
(OTCyTCTBUSI) CEp/IeYHUKA B KaTYIIIKE.

N3ydenne necTBUsI MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl AIEKTPOABUTATENS.

N3smepenue KIIJ[ anekTpoaBUrateibHONM yCTaHOBKH.

OneITEl 1O HWCCIECIOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW HWHAYKIWHU:
HCCIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAMPABJICHUS WHYKIIMOHHOTO TOKA.



9 KUIACC

Paszpnes 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe ABuxkeHue. MarepuanbHass Touka. CrnocoObl ONHUCAaHMS
MEXaHUYECKOTO JBMXCHUS: TaOIWYHBINA, rpadudeckuii, anHanutuyeckuit. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHHS.

BekTopHbI€ BEIMUNHBI, ONEpalliy C BEKTOpaMU, MPOeKIuu BekTopa. Paaunyc-
BEKTOP MATEpHAIBHOW TOYKH, INEPEMENIEHNEe Ha IUIOCKOCTH. PaBHOMepHOe
NPSAMOJIMHEWHOE  JBH)KEHHE. HepaBHOMEpHOE MNPSAMOIMHEWHOE JIBUXKECHHE.
CpenHsst 1 MTHOBEHHAs CKOPOCTh TeJIa IPY HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJMHEMHOE JIBUXKEHHUE. Y CKOPEHHUE
cB0OOHOrO naaeHus. OnbITel ['anues.

['padmyeckas uHTEpIpeTaLds YCKOPEHUS, CKOPOCTH, MPOUJEHHOIO MyTH U
NEepPEMEILEHHUS IS IPSIMOJIMHEUHOTO ABUKEHHUS.

JIBuxeHue Tena, OpoIeHHOro MO/l YoM K TOPU30HTY.

JIBM)KEHME IO OKPYKHOCTH. JIMHENHAs: CKOPOCTh, YIJIOBasi CKOPOCTb, IEPUO.T
U 4acToTa OOpalleHus] IPU PaBHOMEPHOM JIBH)KEHUU MO OKPYKHOCTH. CKOPOCTH U
YCKOPEHUE MPHU JBUKEHUH MO0 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEUCTBYIOIIAsA CUIIA.

IlepBsiii 3ak0H HptoToHa. Bropoi 3akon Herotona. Tpertuit 3akon HeroTona.
IIpyHIMT CyNIepIIO3ULUHU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUs CKOJIbKEHUS, CUJla
TpPEHUs TOKOsI, Ipyrue Buabl TpeHus. KoaduimeHT tpenus.

JIBMKEHME TEI 10 OKPYKHOCTH NOJ IEUCTBUEM HECKOIBKHUX CHIL.

3akoH bepnymnum u nogbémHas cuia Kpbuia. COBpEMEHHBIE JI€TAaTENIbHbIC
ammapaTtbl, CyJa Ha TMOJIBOJIHBIX KpBUIbSX, AQHTUKPBUIO HAa CKOPOCTHBIX
aBToMOOUIIsAX. /[BHKeHHE Moe3/1a Ha MarHUTHOM MOAYLIKE.

Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHMs. JIBHKEHWE Tel BOKpYT
IpaBUTAlMOHHOTO IIeHTpa (B ToM uwmcie ItaHeT Bokpyr Comnnua). IlepBas
KOCMHYECKast CKOpocTb. HeBECOMOCTh U Meperpys3KH.

PaBHOBecue marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OCBIO BpaleHusi. MOMeHT cuiibl. LIeHTp TskecTH.

NUmnynec Tema. M3meHenue wummynbsca. Mmmynbce cuibel. Yhnpyroe u
HEYyNpyroe B3aUMOJACHCTBHE. 3aKOHbI HM3MEHEHHMS M COXPAHCHHS HMITYJIbCa.
PeakTuBHOE IBMKECHHUE.

Mexanndeckass pabota U MOIIHOCTb. PaboTa CHII TSXKECTH, YIPYTrOCTH,
TpeHus. CBa3b sHepruu u padbotsl. IloTeHnnanbHas sHeprus Tena, MOJAHATOTO HaJ
NOBEPXHOCTBIO 3eMJM. [loTeHInanbHas YHEPTHS CKATOM NpyKUHbL. KuHeTnyeckas
sHeprus. TeopemMa O KMHETMYECKOW DHEPIHH. 3aKOH M3MEHEHHS] U COXPAHECHMS
MEXaHWYECKON YJHEPTUH.



Hemoncmpayuu.

HaGnronenne MexaHMYeCKOro ABUKEHUS Tejda OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.

CpaBHeHME NyTeW M TPAacKTOPUU JBHKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUSI.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO ABUKEHUSI.

HabGnronenue nBM>XeHMs Tejla O OKPYKHOCTH.

Habmronenue MexaHW4yecKux SIBJICHHM, MPOUCXOIAINIMX B CHCTEME OTCuéra
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBU)KEHUM OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

HaOnronenue paBHoBecus Tell, CBOOOJHOTO MajieHus1, KoJieOaHusl MasiTHUKA B
VMHEPLHUAIBHBIX CUCTEMAX KaK IMOATBEPKIAECHNUE IPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MacChl U AEHCTBYIOIIEH HA HETO CHUJIBI.

HabGnronenue paBeHcTBa CUII IPU B3aUMOJIEUCTBUH TETI.

W3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua umiysibca mpu B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBaHust SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbca IpHU a0COIFOTHO HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHre UMITyJIbCca MPU YIIPYTOM B3aHMOJICUCTBUU.

Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHue SHEPTUH NMPU CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEePTUU MPU ABUKEHUH TeJla MO JeHCTBUEM MPY>KUHBI.

Jlabopamophuie padbomot u onvimol.

KoHcTpynpoBaHue TpakTa [Uisi pasroHa W JAJIbHEWIIEro pPaBHOMEPHOIO
JIBUKECHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUST Opycka WM JIBHXKCHUS
[IaPUKA 10 HAKJIOHHOW ITOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella TPU PABHOYCKOPEHHOM JIBHJKEHHH IIO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTesbl: €ciiv MpU paBHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHON
CKOPOCTH IIyTH OTHOCSTCS KAaK PsiJl HEYETHBIX YUCET, TO BPEMEHA OJJMHAKOBBI.

HccnenoBanue NBHKEHUS Tela, OPOILIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnenoBaHne 3aBUCMMOCTH  CHJIBI  TPEHUS CKOJIBKEHHUSI OT  CHJIBI
HOPMAJIBHOT'O JaBJIEHUS.

Omnpenenenue kodhPUIEHTa TPEHUS CKOJIBKEHUSI.

Ornpenenenne KECTKOCTH NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CHIIBbI YIIPYTOCTH, BOSHUKAIOLIEH B IPYKUHE, OT
CTeNeHH aeQopMaliy MPY>KUHBI.

Omnpenenenue pabOThl CUIbI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja Io
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YNPYrOCTH TMPU  TOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBHIKHOTO U MOJABMXKHOTO OJIOKOB.

Pasznen 9. Mexannveckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJieOaHUI: TIepuo,
4acToTa, aMIUIUTyJa. [ apMoHMYeckue KoneOanus. 3aTyXawlue KojeOaHusl.
Boinyxnennbie konebanus. Pesonanc.

MareMaTuyeckuii ¥ NPY>XUHHBIA MasATHUKU. lIpeBpaienue sHepruu Ipu
KOJI€0ATEeIbHOM JBUKEHUU.

Mexannueckue BOJHBI. [IpomonbHble W momnepeyHble BoOJHBIL. (CBoiCTBa
MEXaHUYECKUX BOJIH: MHTepdepeHuus u qudpakuus. JJuHa BOJTHB U CKOPOCTD €€
pacnpocTpaHeHuss. MeXxaHM4YeCKHUE BOJIHbI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. Pacnpoctpanenue um otpakeHue 3ByKa. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MuHbpasByk u yneTpa3Byk. lcmons3oBanwue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

Jemoncmpayuu.

HaGmronenne koneOaHuii Tea MOA JACUCTBUEM CHIbI TSKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaOmronenne BeIHYKIEHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

Ha6mronenune natepdepennnu u qudpakiini BOJIH Ha TOBEPXHOCTH BOJIBI.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamophule padbomot u onvimol.

Ornpenenenue 4acTOThI U MEPUOJIA KOJICOAaHU MAaTEMAaTUYECKOTO MAsTHHKA.

Onpenenenne 4acTOThI U MepUoa KoJieOaHUN MPYKUHHOTO MasITHUKA.

UccnenoBanne 3aBUCUMOCTH TIEpUOIa KOJeOaHUW rpy3a Ha HUTHU OT JIJIUHBI
HUTH.

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa KOJICOaHUH MPYKUHHOTO MasiTHUKA OT
MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TiepUOJaa KojeOaHuW Trpy3a, IMOJBEIICHHOIO K
JIEHTE, OT MAacChI Ipy3a.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MIEPHOJIa KoJIeOaHUH MPY>KUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenune yckopeHusi CBOOOIHOTO MaeHUSI.



Pa3zpnesn 10. Di1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMAarHUTHOE  TOJIe.  OJJEKTPOMAarHuTHble  BOJHBL.  CBOiCTBa
ANEKTPOMArHuTHhIX BOdH. I[llkana »ieKTpoMarHuUTHBIX BOJH. lcmonbs3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOWM CBs3W. Pammonokamusa. Kocmuueckas
CBS3b.

OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOaHOBBIE CBOMCTBA
cBeTa: uHTephepeHus U TuQpaKius.

Hemoncmpayuu.

CBoiiCTBA PNEKTPOMATHUTHBIX BOJIH.

Nurepdepenius u qudpakiuys cBeTa.

Jlabopamopnuie padbomot u onvimot.

N3ydeHne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH C TOMOIIbI) MOOUIBLHOIO
TenedoHa.

[IpoBeneHue ONBITOB 1O HAOIIOACHHUIO MHTEpPEpEeHIINH U TUPAKIIUK CBETA.

Paszpnes 11. CBeToBbBIC SIBJICHUS.

JlyueBass Mojenb cBeTa M TreoMeTpuuYecKas onThka. McTouHuku cBeTa.
[IpsmonuueitHoe pacnpoctpaneHue cBeta. 3atMmenuss ConHna wu JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. llocTpoenue
M300pakeHni, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienne cBeTa. 3aKOH MpesoMIIeHUs cBeTa. [lonHoe oTpaxkeHue cBera.
Hcnonp30BaHre MOTHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xox usyuer B suH3e. Dopmyna ToHKOM muH3BL. [locTpoeHue
M300paKeHU, CHOPMHUPOBAHHBIX TOHKOW JHMH30i. OnTuyeckas cucrema
doToammapata, MHKpPOCKONMa M Tejeckoma. [y1a3, kak onTudeckas cucCTeMa.
bin3opyKocTh U JAIBHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEIHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tomyyenue n300pak€eHUi B IIIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

Onrtryeckuii CBETOBO/I.

Xon tyuei B coOuparolei JInHse.

XO0J Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tomy4yenune n300pakeHUi C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

Mopenb riasa.



Pasnosxenue 6emnoro cBera B CHEKTP.

[Tomyyenue 6emoro cBeTa mpu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yIVIA OTPAKEHUS CBETOBOIO Jyda OT yIUIa
MaJICHUs.

N3yuenue cBONCTB N300pakeHUs B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTJIa NPEJIOMIIEHUS OT yTJIa MaJeHUsI CBETOBOIO
Jy4a Ha TPAHHULE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTNH3BI.

Onpenenenne (QOKYCHOTO pPACCTOSHUA M ONTHYECKOM CHIJIBI COOMpAroNIei
JIVH3BI.

OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITEl 1O BOCHPHATHIO IIBETa MPEIMETOB IMPU WX HAOIIOJCHUM Yepe3
I[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pe3epdopna u muanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u normonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PannoaktuBHOCTh. AJb(a-, 6eTa- u ramma-usnydenus. CTpoeHrne aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. Msorombsl. PaamoakTtuBHbIE
npespanieHus. [lepuon monypacnaga atoMHbIX saep. JercTBue paanoaKTUBHBIX
M3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3allUTa OT PAAMOAKTUBHOTO U3ITyYECHUSI.

SnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsiAOBOrO M MAacCOBOIO YHUCEIN.
OHeprus cBsI3M aTOMHBIX snep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTe3a U
nenenus saep. Mcrounmkn sHeprun CosHua u 3BE3A. SlnepHas JHEPreTHka.
DKOJIOTHYECKHE MPOOIEMBI SIAEPHON SHEPTETUKHU.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U TIOTJIONICHHUS.

CnexTpsl pa3aIn4HbIX a30B.

CnekTp Bogopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOIINX U3ITYUESHH.

Peructpanus nznydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamophule padbomot u onvimel.

Habnronenue CruioniHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanne TPEKOB: U3BMEPEHUE SHEPIUU YACTHULBI 10 TOPMO3HOMY ITyTH
(mo gororpadusim).

N3mepenne paanoakTUBHOTO (OHA.

IToBTOPHUTEIHLHO-00001IIAO U MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOIINI MOTYJIb MIPEIHA3HAYEH JJIsl CHCTEMaTU3allun
U 0000mIeHHs  MpEeIMETHOr0  COAEpXkaHWs U ONbITa  JIEATEIbHOCTH,
NpUOOPETEHHOTO MPHU M3YYEHUH BCEro Kypca (U3MKU YIriyOJEHHOTO YPOBHS, a
TaKKe JUIsl HOJTOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B nmponecce wu3ydeHMs JaHHOTO MOJIYJISL PEaJU3yTCs M MOJIy4YaroT
JajbHENIIee pa3BUTUE YyuyeOHblE JAEWCTBUA, O0OECIEeUYMBAIOIINE JOCTUKEHHUE
MpPEeJAMETHBIX W METalpeJAMETHBIX PE3yJbTaToOB o00yuyeHus, (popMupoBaHue
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: OOBSICHEHUE U ONKMCAHUE SIBJICHUI HA OCHOBE
NpUMEHEHUs1 (U3NYECKUX 3HAHUMN, HUCCIEeNOBATENIbCKUE AEUCTBUS (BBIIBUKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHUPOBAHUE HCCIEAOBAHUSA, AHAIU3 JaHHBIX U
MOJTy4YE€HHUE BBIBOJIOB).

[IpeanoutuTenbHO (OPMOI  OCBOEHHS MOAYJSA ABISETCS MPAKTHKYM,
IporpamMma KOTOpOro BKJIFOYAET:

pelleHre 3a7ad, OTHOCSIIMXCS K pa3jIMYHBIM pasjieinaM M TeMaM Kypca
(U3HUKY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE PA3HbIX Pa3/IeoB;

BBIIIOJIHEHHE JTA0OPATOPHBIX PadOT M ONBITOB (BKJIIOYasi pabOThI U ONBITHI U3
IIEpEYHEe K pa3fenaM Kypca) B YCIOBHUSX CaMOCTOSATEIBHOTO IUIAHUPOBAHHUS
IPOBEICHMSI UCCIIEOBaHMsI, BBIOOpa U 0OOCHOBAHUS METO/1a U3MEPEHHUS BEIUYUH,
COOpKH IKCIIEPUMEHTATBLHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHUs IO E€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy Haj rpyNIOBBIMU WIM UHIUBUAYATbHBIMU MPOEKTAMU, CBSI3aHHBIMU C
cojiep>KaHreM Kypca (pU3UKH.

N3ydenne MOBTOPUTEIHLHO-0000IIAIONMIETO MOIYJIS MOXET 3aKaHUMBATHCS
IPOBEJACHUEM JTMAarHOCTUYECKON paboThl 3a Kypc (PU3UKHU YriIyOJIEHHOTO YpOBHS,
BKJIIOYAIONIEH 3aJlaHus pPa3HOrO0 YpPOBHS CIIOKHOCTU. Pe3ynbTarbl BBITOJIHEHUS
JUArHOCTUYECKON pabdOThl MOTYT IMOKa3bIBaTh CTENIEHb TOTOBHOCTH 00YyYarOIUXCsl
K OCHOBHOMY TOCYAapCTBEHHOMY J3K3aMeHy 1O (Qu3HMKe, a TaKxke
CBUJETENBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YIJVIYBJIEHHOM YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

N3ydenne ¢hu3uku Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO
Ha JOCTIKCHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare nzyuenus QUMK Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus
y obyuatomierocs OyayT cOpMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YyJIbTaThl B
YacTH:

o l)nampuomuueckozo éocnumanus:

IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(hbU3MYECKON HAYKH;

LIEHHOCTHOE OTHOIICHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PUZUKOB;

o 2)2paskcoanckozo u OyX06HO-HPAGCMEEHHO20 60CNUMAHUSL:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJIE€HUHU OOIIECTBEHHO 3HAYMMBIX
U OTHUYECKUX TPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUIN
busuky;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B ACSATEILHOCTU
YUY€HOT0;

e 3)IcmemuuecKozo 60CRUMAHUSA:

BOCIIPUSATHE ACTETUUECKUX KadyeCTB (PM3MYECKOW HAyKU: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HayYHO20 NOZHAHUA:

OCO3HAHUE IICHHOCTH (PU3UUYECKOW HAyKU KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUpPA, OCHOBBI DPAa3BUTHUS TEXHOJIOTMM, BAXXHEWILIEH COCTAaBIISIOLIEH
KYJIbTYPHI;

OpUEHTAlUsl B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
peACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS PUPOJIBL;

pa3BUTHE HAy4yHOU JIHOOO3HATENILHOCTH, HHTEpEca K UCCIEI0BATEIbCKOM
NEeSATEeNbHOCTH;

e  S)popmuposanusn Kyabmypul 300p06ba U IMOUUOHATILHO20 ONAZONOTIYYHUA:

OCO3HAHHUE IIEHHOCTH Oe30macHOro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TNpaBUil O€30MacCHOrO TOBEJCHUSI Ha
TpaHCIIOPTE, Ha JOpOorax, C OJJICKTPUYECKHMM U TEIJIOBBIM O00OpYJOBAaHHUEM B
JOMalIHUX YCIIOBUSIX;



c(OpMUPOBAHHOCTh HaBbIKa peQJIeKCUM, NPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYTroro YeJIOBeKa;

e 6)mpyooeoco eocnumanus:

AKTUBHOE YYacTHE B pEIIEHUWU MPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHMU3aIluy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMAIbHOU
HAIPABJICHHOCTH, TPEOYIOUIUX B TOM YUCIIE U (PU3NYECKUX 3HAHUN;

MHTEPEC K MPAKTUYECKOMY M3yUEHUIO Npodeccuid, CBI3aHHBIX ¢ (PU3UKOM;

o 7)IK0O102UYECKO20 60CNUMAHUA:

OpUEHTALlUS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHUN AJIs pelleHus 3aaad B
0o0JaCTH OKpy’Karomiel cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIS1 OKPYKAIOLIEH Cpeibl;

OCO3HAHHME TI00aIbHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
peLIeHHS;

o 8)adanmauuu K UZMEHAIOUWUMCA YCIOBUAM COUUAILHOU U RPUPOOHOTL
cpeowl:

NOTPEOHOCTh BO B3aUMOJEWCTBUM TNPHU BBINOJIHEHUU HCCIEIOBAHUA H
POEKTOB (PU3UYECKOM HAIIPABIEHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JIPYTHUX;

NOBBIIIEHUE YPOBHSA CBOEHM KOMIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NeSTENbHOCTD;

NOTPeOHOCTh B ()OPMUPOBAHMHM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJeH, OHSTHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SABIICHUSX;

OCO3HaHHEe Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 001acTH
busuky;

IUIAHUPOBAHUE CBOEr0 pPAa3BUTUS B NPHUOOPETEHHH HOBBIX (U3HUYECKUX
3HAHM;

CTpEMJICHHUE aHAJTU3UPOBATh U BBISBISATH B3aUMOCBS3U IIPUPOIbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUSA HA OKPYXAWIIYIO Cpeny,
BO3MO>KHBIX INI00AJTBbHBIX MOCIEICTBUN.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOGHWs TporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydaromerocsi OyayT c)OpMHUPOBAHBI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAOIINE T03HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC TEHCTBHU,
KOMMYHUKATHBHbIC  YHUBEpCAJIbHbIE  Yy4eOHble  JCUCTBHSA,  PETyJISTHBHBIC
YHHUBEpCAIIbHbIC YUeOHBIC ICHCTBUSL.



Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS
Ba3oBble Jjoruueckue JelicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK  OOBEKTOB
(s1B1EHMIT), KIIaCCU(PUIIUPOBATD UX;

BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTHUBOPEUYUS B paccMaTpuUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIISITh NPUYMHHO-CIIEACTBEHHBIE CBSA3M NPU M3YYEHUH (HU3HUECKUX
ABJICHUA M TIIPOLIECCOB, JI€JaTh BBIBOJBI C HCIIOJIB30BAHUEM JIE€AYKTUBHBIX U
WHIYKTUBHBIX  YMO3AKJIFOYEHMI, BBIABAraTh THUIOTE3Bl O  B3aWMOCBS3SAX
(bu3nYECKUX BEITUYHH;

CaMOCTOATENLHO BBIOMpATh CHOCO0 penieHust yueOHo (u3nyeckoi 3amauu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PEILIEHUs, BHIOOP HanOosiee MOAXOMSIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejabcKe 1eMCTBUA:

HCITI0JIb30BaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHNUS;

MPOBOJUTH MO CAMOCTOSITEILHO COCTaBICHHOMY IUIAHY OIBIT, HECIOMXHBIM
buznyecKuit SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBaHUE (DU3UUECKOTO SIBJICHMUS;

OLIEHMBATh Ha NPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIHIO, OTYyUYEHHYIO
B XO/JI€ UCCJIEI0BAHMS WJIU HKCTIEPUMEHTA;

CaMOCTOSITENTbHO (OpPMYIHPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICJOBAHMUS;

IPOTHO3UPOBATH BO3MOXKHOE JalbHENIIEEe pa3BUTHE (PU3NUECKUX MPOLIECCOB,
a TaKKe BbIJBUTaTh MPEINOJIOKEHUSI 00 HMX pPAa3BUTUM B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ undgopmanmeii:

OPUMEHATh Pa3IMYHbIE METO/bl, UHCTPYMEHTBhl M 3alpoChl MpHU IMOUCKE U
oTOOpe MHPOPMALIUU UK JAHHBIX C YYETOM MPEATIOKEHHONU yueOHOH (hrU3nuecKoil
3a/1a4u;

aHaJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IpECTaBICHMUS;

OLICHMBATh HAAEKHOCTh HH(POpPMALMU TIO KPUTEPHUSIM, MPEAJIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
MHPOpMAlM U WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMM CXEMaMH,
auarpaMMaMu, MHOM TpaduKoi U UX KOMOMHAIUSIMU.

KoMMmyHukaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUA:
B Xoie OOCyXJeHuss yuyeOHOro marepuaina, pe3yiabTaToB JabOpaTOPHBIX
paboT M TPOEKTOB 3a/JaBaTh BOIPOCHI MO CYILIECTBY OOCYKIAaeMOMl TeMbl U



BBICKA3bIBaTh HJICH, HAIleJCHHBIE Ha pEIICHHe 3aJadyd H IOJJIep)KaHHE
0J1aroKe1IaTeILHOCTH OOIIEHHUS;

COIIOCTaBJISATH CBOU CYXKJICHHS C CYXACHHUSAMHU APYTHX YYaCTHHKOB JHAIIOTA,
OoOHapyKUBaTh Pa3IMINE U CXOJCTBO TIO3UITUH;

BBIpakKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M ITUCbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YJbTaThl BBIMTOJTHECHHOTO (PU3MYECKOTO OIBITA
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOSKTA);

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaILHOU
paboThI IPU PENICHUH KOHKPETHOU (PU3NYECKOl TPOOIEMBI;

NPUHUMATh IICJIM COBMECTHON JCATEIBHOCTH, OPTaHW30BBIBATh JICHCTBHS TI0
e€ JOCTIKEHHUIO: pACIpEeNeNsITh pPOJH, OOCYXIaTh IPOIECChI M PEe3yJIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOKO YacTh PabOTHI, JOCTHTIas KAa4yeCTBEHHOTO pe3yJsibTaTa IIo
CBOCMY HAIPABJICHUIO M KOOPAWUHUPYS CBOM JACHCTBUS C APYTMMH WICHAMH
KOMAaH/IbI;

OIICHMBATh KAauyeCTBO CBOETO BKJaJa B OOIIMH TPOAYKT MO KPUTECPHUSM,
CaMOCTOSITEIILHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHS.

PerynsiTuBHbIe YHMBepcaibHbIe YUueOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX s
penieHus (U3NYECKUX 3HAHU;

OPUEHTUPOBATHCA B  PAa3IMYHBIX  [OAXOAAX  MPUHATHS  PEIICHHM
(MHIMBUAYAJIbHOE, IPUHATHE PELICHUS B IPYIIIE, IPUHATUE PELLICHUN IPYIIION);

CaMOCTOSITENIbHO COCTAaBJISATh AJITOPUTM pEIIeHUs (PU3NYECKOM 3ajaud WU
IUIaH MCCIEAOBaHUSA C YUYETOM UMEIOUIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMeHTUPOBATh NIpejiaraeMble BAPUAHTHI pEIICHUH;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYalllu U MpeiaraTh 1jaH €€ N3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS)  pe3yibTaToB
JesITeNbHOCTHU, AaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOr0 HCCIIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIINXCS CUTYallui, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIA U YCIIOBUSM.

CTaBUTh ce0s1 Ha MECTO JIPYroro 4YeJoBeKa B XOJ€ CIOopa WM JUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro.

MPU3HABATh CBOE MPABO HA OLIMOKY MPU PElIeHUH (PU3UUYECKUX 3a/1a4 WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYIroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHity 00y4yeHus ¢ 7 kaacce npeMeTHbIE pe3yIbTaThl HAa YTIyOJIEHHOM YPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

MCITOJIB30BATh TOHATHUS: (PU3NYECKUE W XUMHUYCCKHUE SBJICHUS, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €AUHUIBI (U3HMUYECKUX BEIUYUH, aToM,
MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpPIOE, JKUIKOE, ra3000pa3Hoe),
MEXaHMYECKOE [BI)KEHUE (PaBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpHsi, PaBHOACHCTBYIOMmass cui, nedopmarus (ympyras, IUIacCTHYECKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IbL;

YBEPEHHO pa3nuyarh siBleHus (auddys3us, TEmIoBoe IBUKEHHUE YACTHIIL
BEILIECTBA, PABHOMEPHOE [BIKCHUE, HEPAaBHOMEPHOE [BIDKCHHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, pABHOBECHUE TBEP/BIX T C 3aKPEIUIEHHON OChIO BpAIlICHMUS,
nepeaayda JaBlieHUsT TBEPIABIMHU TENaMH, >KHJIKOCTAMH W Ta3aMu, atMochepHoe
JaBJICHUE; TUTABAaHUE Tell, IPEBPAILICHUS MEXaHUYECKON IHEPTUH) TI0 OITUCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
buznyeckoe sBICHUE;

pacmo3HaBaTh  MPOSBICEHWE  W3YYEHHBIX  (PU3MYECKHX  SBJICHHM B
OKpy>KaroleM Mupe (B TOM uucie (pu3nyeckue sBJICHUS B MPUPOJE: MPUMEPHI
JIBUKEHUS C PA3JIMYHBIMUA CKOPOCTSIMHU B JKMBOW U HEXUBOU IPUPOJE, NEHUCTBUE
CWJI TSDKECTH, TPEHHsI, YIPYTOCTH B MPUPOJIC U TEXHHUKE, BIMSIHUE aTMOC(EPHOTO
JaBJICHUS HA XUBOM OpraHU3M, IJIaBaHWE PBIO, phIYard B TEJ€ 4YeJIOBEKa), MPH
ATOM TMEPEeBOJUTH MPAKTUUECKYIO 3aJady B yueOHYIO, BBIACNATH CYIECTBEHHbIE
CBOMcCTBa (MpuU3HaKu) GU3UIECKUX SIBICHUN;

OMKCHIBATh M3YUYCHHBIE CBOWCTBA T W (HU3UYECKUE SIBICHUS, WCTOJB3YS
¢bu3nyeckue BeIMUMHBI (Macca, OOBEM, IUIOTHOCTh BEILIECTBA, BpEeMs, IyTh,
CpelHsisl CKOpOCTb, CHJia YHNPYTOCTH, CHJIA TSDKECTH, BEC Teja, Cujia TPEHMUS,
JaBJeHUE TBEPJOTO Tela, JABJICHHE CTOJI0A >KUAKOCTH, BBITAIKMBAIOIIAS CHIIA,
MexXaHW4ecKas padoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KOA()PHUITMEHT
MIOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUYECKas M TIOTCHIIMANIbHAS SHEPTHSI ), TIPU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIOJIb3yEMbIX BEITUYMH,
UX O0O03HAUYCHHS U EJUHULBI (PU3UYECKUX BEJIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONIUE TaHHYIO (DU3UYECKYIO BEJIMYUHY C IPYTUMHU BETUYHMHAMH, CTPOUTH
rpad Ky U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHUS U IPOLECCHI,
WCIIOJIB3Ys MpaBuja CIOXKEHHUS cuil (B0 OJHOM mpsiMoil), 3akoH ['yka, 3akoH
[Tackang, 3akoH ApxuMmena, MPaBUJIO paBHOBECHS pblyara (0i0Ka), «30J0TOE
MPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHMYECKOW HSHEpruu, Npu 3TOM



JlaBaTh CIIOBECHYIO (hOPMYJTUPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYECKOE
BBIPAYKEHUE;

CTPOUTH MPOCTbIE (PUIUYECKHE MOJIETU PEATbHBIX OOBEKTOB, MPOLECCOB U
ABJICHUM, BBIACNATh IPU 3TOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, IPUMEHITH (DH3NUSCKUE MOJETH ISl OO BSICHEHUS
(bU3UYEeCKUX MPOIIECCOB U PEIIeHUs yueOHBIX 3a]1ay;

OOBSACHATh (PU3NYECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMil MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peuaTh
KaueCTBEHHBIE 3a7a4d, B TOM 4YHCJIE TPEOYIOIIMe YHCIECHHOTO OICHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU 3TOM BBHIOHMpATh aJ€KBATHYIO
(bU3UYECKYIO MOJIENb, BBISIBIATH MPUYMHHO-CJIEIACTBEHHBIC CBSI3U U BHICTPauBATh
JOTUYECKYI0 LEMOYKY PACCYKIAECHUM C ONOpPOM Ha W3YyYEHHBIE CBOWMCTBA
(bU3NYeCKUX SBICHUM, (PU3NYECKre 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH;

pemiath pacuy€THble 3a1a4yu (B 2—3 ACHCTBUS) MO M3y4aeMbIM TeMaM Kypca
(bu3uKyY, BRIOKpas aleKBaTHYIO (GU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HopmyJl, CBA3BIBAIOLIIMX (PU3UYECKHE BEIMYMHBI, 3aMMChIBATh KPATKOE YCJIOBHE
U pa3BEPHYTOE pEIIEHUE 3a/1aud, BBISBISATH HEIOCTAIONIUME WM U30BITOYHBIC
JIaHHble, OOOCHOBBIBATH BHIOOD MeETOAA pEIICHHUs 3aJlayd, HCIOJIb30BATh
CIPABOYHbIE JAHHBIE, TPOBOJUTH MAaTeMaTUYECKHE MPeOoOpa3oBaHUS U PACUETHI,
OLICHMBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAaY€HUs (PU3NYECKOH BEIUYUHBI U
OTIPENENSITh PA3MEPHOCTh (PU3NYECKON BEIMUYMHBI, MOJYYCHHOW TPH PEIICHUH
3a/1auu;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPblE MOXHO PEIIUTh TpU OMOUIA
(U3MYEeCKUX METOJ0B, M NpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pEIICHHS, B
ONMCAHUM  HWCCJENOBAHMS  PAClO3HABaTh  MPOBEPSAEMOE  IMPEAIOJI0KECHHE
(TUmoTe3y), UHTEPIPETUPOBATD MOTYUEHHBIN PE3yIbTaT;

MIPOBOAUTH OMBITHI TIO HAOIIOJAEHUIO (PU3UUYECKUX SBJICHUN WM (PU3MIECKUX
cBoMcTB Ten (nuddysus, TEMIOBOE pPACHIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
M3MEHEHHE CKOPOCTH MPHU B3aUMOAECHCTBHUM TEJ, Mepeiada JaBICHUS KUIKOCTbIO
U Ta30oM, MpOsIBICHUE ACHCTBUS aTMOC(EPHOro MaBlICHUS, NEUCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3yibTaTax HaOMIOAEHUH, CAMOCTOSTENBHO COOMPATh YCTAHOBKY M3 N30BITOUHOTO
Habopa o0opyoBaHus U (OPMYITUPOBATH BHIBOIHI,

NPOBOJUTH TMPSMbIE W KOCBEHHbIE HU3MEpPEHUs] (U3MYECKUX BEITUYHUH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Telna, cujia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO Tella, CHJIA TPEHHUS CKOJIbXKEHHS, JABICHHE
BO3JlyXa, BBITAJKUBAIONIAS CHJIA, JEHCTBYIONIAs HAa TOTPYKEHHOE B KUIAKOCTH
Ten0, KOAPD@PUIMEHT TOJE3HOro  JEWCTBHUSI  MPOCTBIX  MEXaHU3MOB) C
MCIIOJIb30BAaHUEM aAHAJOTOBBIX W LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD



MeTOoJla M3MEpeHHs, (UKCUPOBATh IOKa3aHHUsS NPUOOPOB, HAXOIUTH 3HAYCHUE
U3MEpsEeMON BETUYHHBI C TTOMOIIBIO YCPEIHEHHS PE3YJIbTaTOB CEPUM U3MEPEHUM U
OLICHMBAThH MOTPEIIHOCTh U3MEPEHUH;

MIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE HCCIEIOBAHUS 3aBUCUMOCTEM
¢bu3nyecKkux BETUYMH (3aBUCUMOCTH MYTH PABHOMEPHO MABIIKYIIETOCS Tela OT
BPEMEHU JBUKEHUS TeJa, CUJbI TPEHUS CKOJBXKEHUS OT CHJIbI HOPMAaJIbHOTO
JABJICHUsI, KauecTBa OOpabOTKM TMOBEPXHOCTEM TeJI W HE3aBUCUMOCTH CHIIBI
TPEHHsI OT IUIOMIAA COMPHUKOCHOBEHHUS TEJ, CUJIbl YIPYTrOCTH OT Y/UIMHEHUS
NPYXHUHBI, BBITAJKUBAIOLIEH CHIBI OT 00BbEMa MOrpyKEHHON YacTU Tela U OT
TUIOTHOCTH KHJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUMN IJIaBaHUS TEJ, YCIOBUM paBHOBECHS pbluara
n OJIOKOB): COBMECTHO C yuuTeiaeM (OpMyIHpoBaTh 3aqadyy U THUIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSITEIbHO IUIAHUPOBATh HCCIIEOBAHHUE, CAMOCTOSITENIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY C MCIOJb30BaHUEM WHCTPYKIIUH,
MPEJICTaBIATh MOJYYCHHbBIE 3aBUCUMOCTH (DPM3MUECKUX BEIIMYUH B BHUE TaOIUI] U
rpaMKoB, OIEHUBATh MOTPEIIHOCTH, [eNaTh BBIBOABI 1O pe3yJbTaTam
UCCIIEIOBAHMUS;

coOnoaTh TpaBWia TEXHUKH O€30MacHOro TpyJda mpu pabore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

YKa3bIBaTh MPHUHIIUIIBI IEWCTBUSA MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETpP, COOOMIAloIIMecs COCyIbl, OapomeTp, pblyar,
MOJIBMKHBIN U HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS M3yUYE€HHBIX PUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX ONUcaHus (B TOM
quciie: MOIIIUITHUKH, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKHUM mpecc, CU(OH,
MaHOMETp, BBICOTOMEP, MOPIIHEBOM HACOC, apeoMEeTp), HUCIOJIb3Yysl 3HAHUS O
CBOMCTBaxX (U3MYECKUX SBICHUA UM HEOOXOAMMBbIE (PU3NUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHU H3YYEHHBIX TEXHHUYECKHX
YCTPONCTB, HM3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB MPHU
peleHnr y4eOHO-TIPaKTUYECKUX 3a/1a4;

MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTHYECKOTO
UCIIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEJIHEBHOM KU3HU AJIs 00eCredeHHs
0e30MacHOCTH TPU OOpallleHUHd C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHUsl 370pOBbS U COONIOACHUS HOPM SKOJOTMYECKOrOo TOBEACHHS B
OKPYXarUIEN Cpee;

OCYIIECTBIIATH OTOOP UCTOYHUKOB MHGOpMAIHK (HU3HUIECKOTO COJIEPKAHUS B
NuTepHeTe, €aMOCTOSTENIbHO (QOpMYyJNHpYysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIONINXCA 3HAHWA W MyTEM CpPAaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEIATH



uHpOpMaIMIO, KOTOpas  SBJSETCS MNPOTUBOPEUYMBOM  HMIM  MOXET  OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh NPHU BBINOTHEHUH YYEOHBIX 3aJaHUN HAyYHO-HOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpMaHUsS, CIPABOYHBIE MAaTEpHAIIbI, PECYpChl CETH
WNHTepHeT, Bnanerb NpuéMaMM KOHCHEKTUPOBAHUS TEKCTa, IMPeoOpa3oBaHUs
uH(GOpPMAIIMK U3 OJIHON 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE KpaTKHE€ MUCbMEHHBIE U YCTHBIE COOOUIEHUS HA
OCHOBE 2—3 HCTOYHHKOB MH(pOpManuu (U3HUUYECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJIMYHO JAenaTh KpaTKHUE COOOIIEHMS O pe3ysbTaTax IMPOEKTOB WM YYeOHBIX
UCCIIEIOBAHNM, MPU 3TOM TIPaMOTHO HCHOJIb30BaTh H3YYEHHBIM MOHATUMHBIN
anmnapar Kypca (U3MKd, CONPOBOXKIATh BHICTYIUICHUE MTPE3CHTALINEH;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUMN paclpeaessTh
00513aHHOCTH B T'pYIINIE B COOTBETCTBUH C MOCTABJIEHHBIMU 3a/ladyaMH, CIEIUTH 32
BBITIOJIHEHWEM TUJIaHA JIEMCTBUH, aJ€KBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ] B
NEATENbHOCTh TPYIIbI, BBICTPaWMBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE,
YUYUTBIBAsE MHEHUE OKPYKAIOIIUX.

K koHny oOyueHuss ¢ 8 kKnacce npeaMETHbIE PE3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JTOJIKHBI OTpakaTb CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KCHHE
aTOMOB M MOJIEKYJI, arperaTrHble COCTOSHMS BEIIECTBA, KPUCTAUIMYECKHE U
amop(HbIe TeJa, HACBHILEHHBIM W HEHACBHIILEHHBIA Map, CIOCOObl M3MEHEHMS
BHYTPEHHEW DHEPIUM, DJIEMEHTAPHBIA JJICKTPUYECKUM 3apsii, IPOBOJHUKY,
ITOJIYTIPOBOJIHUKH, JUAIEKTPUKHN, UCTOYHUKH ITOCTOSTHHOTO TOKA, DIEKTPUYECKOE U
MarHMTHOE TOJs, ONTHYECKas CHUCTEMa) M CHUMBOJIMYECKUN S3bIK (PU3UKU IPH
pelIeHNHN YYEOHBIX U IPAKTUYECKUX 3a7ay;

YBEPEHHO pa3jinyaTh SBJICHUA (TEIJIOBOE PACUIMPEHHE (CKATHUE), TEIIOBOE
paBHOBECHE, INOBEPXHOCTHOE HATSHKECHUE, CMA4YMBAHHUE, KAIWJLIAPHBIE SBIICHUSA,
UCIapeHue, KOHJEHCAlus, IUIaBJICHUE, KpUCTAUIM3alus, KUIIEHUE, CIOCOOBI
Terionepesaun (TerIonpOBOAHOCTb, KOHBEKIUS, U3Iy4EHHE), TEMIOBBIE MTOTEPH,
ANEKTpU3anMsl TEJ, B3aUMOJCHCTBUE 3apsAOB, JEUCTBUS DIIEKTPUYECKOIO TOKa,
KOpPOTKO€ 3aMBbIKaHUE, B3aNMOJICHCTBUE MATHUTOB, AEMCTBUE MarHUTHOIO TOJI Ha
IPOBOJAHUK C TOKOM) IO OINHCAHUIO MX XapaKTEpPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh  MPOSBIEHUWE  W3YYEHHBIX  (PU3MYECKHX  SABJICHHM B
OKpyXaromeM wmupe (B TOM 4YHcle (u3MUeckue SBICHUS B TMPUPOE:
IIOBEPXHOCTHBIE M KallMJUISIPHBIE SBJICHHUS B NPUPOAE, KPUCTALIBI B IPUPOLE,
n3nyyeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 0Opa3oBaHHUE POCHI,
TyMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJIEHHUA B aTtMocdepe, IEKTPHUUECTBO
’KUBBIX OPraHU3MOB, MATHUTHOE TOJe 3eMIId, Ipei] MOI0COB, POJIb MAarHUTHOTO



moJisl 1 KU3HU Ha 3emiie, MOJSIPHOE CHUSHHUE), MPU HTOM MEPEBOAUTH
NPAKTUYECKYI0 3a/adyy B y4eOHyI0, BBIJCNIATh CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3NYECKUX SIBICHHUI;

OMUCHIBATh HU3YyUYECHHBIE CBOMCTBA TeNl W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
du3nYeckue BENIUYWHBI (TeMIepaTypa, BHYTPEHHSISI DJHEpPrusi, KOJUYECTBO
TEIJIOTHI, paboTa rasa, yjelbHas TEIUIOEMKOCTh BEUIECTBA, yJENbHasl TEIuioTa
IJIaBJICHUsI, YJedbHas TEIUioTa MapooOpa3oBaHUs, yJeidbHas TEIUIOTa CrOpaHUS
TOIUIMBA, KOA(DPUIIUEHT MOJE3HOr0 JEUCTBUS TEIIOBOW MAIlIMHBI, OTHOCUTEIbHAS
BJIIQXKHOCTh BO3[yXa, DJIGKTPUUYECKUM 3apsll, CHUJIAa TOKa, DJIIEKTPUUYECKOE
HaIpSDKEHHUE, COMPOTUBIIEHUE MpoBoAHMKA, D/IC B LiemM MOCTOSSHHOIO TOKa,
AJIEKTPUYECKOE YJEIbHOE COMPOTHUBJIICHUE BEIeCTBa, paboTa W MOIIHOCTh
AIEKTPUUYECKOTO TOKA), IPU OMUCAHUM MPABUIIBLHO TPAKTOBATh (DU3NUYECKUI CMBICTT
UCIIOJIb3YeMbIX BEJIIMYMH, WX OOO3HAYEHUS W EIUHUIBI (DU3UYECKUX BEIIUYUH,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTH IpaUKN NU3YyUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIIMYUH;

XapakTepu3oBaTh CBOWCTBA Tel, (PUIMYECKUE SBJICHUS U MPOIIECCHI,
HCIIOJIb3YsI OCHOBHBIE MOJOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA, YPAaBHEHHME TEIJIOBOrO OajlaHCa, 3aKOH COXPAHEHHUS AJIEKTPHUUYECKOTO
3apsiia, 3akoH KylioHa, MpUHUUIN CYNEPIIO3UIUN AIEKTPUUYECKUX MOJeH, 3aKOH
Oma g yuactka nenu, npasuia Kupxroda, 3axkon Oma 17151 HOJIHOM 11€NH, 3aKOH
Jlxxoyns-JleHia, 3aKOH COXpAaHEHUsI SHEPrUU, NPU 3TOM pa3INyYaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U €TI0 MAaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIC (HU3NYECKUE MOJICTU pPeabHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJECIATH MPU ITOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOWMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, IPUMCHITH (DU3NUSCKUE MOJETH ISl OO BSICHEHUS
(U3MYECKUX MPOIECCOB U pEIIeHUs yueOHBIX 3a]1ay;

OOBSICHATh (PU3MUECKUE SBICHUS, IPOIECCH U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M peuiaTh
KaueCTBEHHbIE 3a7a4d, B TOM 4YHCJIE TPEOYIOIMe YHCIECHHOTO OICHUBAHUS
XapaKTePHbIX 3HaYEHUN (PU3NYECKUX BEIWYUH, IPU 3TOM BBHIOMpATh aJEKBATHYIO
(bU3UYECKYIO MOJIENb, BBISBIATH MPUYMHHO-CIEIACTBEHHBIC CBSI3U U BHICTPauBaTh
JOTUYECKYI0 LEMOYKY pPACCYKIAECHUM C ONOpPOM Ha W3YyYEHHBIE CBOWMCTBA
(bu3NYeCcKUX SBICHUM, (PU3NYecKre 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH;

YBEPEHHO pemiaTh pacu€THble 3anauu (C omopoil Ha 2-3 ypaBHEHUS) IO
M3ydaeMbIM TeMaM Kypca (PU3MKu, BEIOMpas aJeKBaTHYIO (PU3MUECKYIO MOJIENb, C
WCIOJB30BaHUEM 3aKOHOB W (POpMyJ, CBSI3bIBAONIUX (DU3UYECKUE BEJIUYUHBI,
3alUChIBATh KPAaTKOE YCJIOBUE U PaA3BEPHYTOE pEIICHHE 3aJlayd, BbIABISTH
HEJOCTAIOIINE WM U30BITOUHBIE TaHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHHUS
3a/1aud, HUCIMOJB30BaTh CIPABOYHbIE JaHHbIE, NPUMEHATh METOJAbl aHalu3a



pa3MepHOCTEH, UCTIOIB30BaTh IrpaduuecKkue METObl pelIeHHs 3a]ad, MPOBOIUTH
MaTeMaTUYEeCKUe TMpeoOpa3oBaHUsi W PAcu€Thl, OILIEHUBATh PEATUCTUYHOCTD
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
bu3nyecKoil BETNYHHBI, MOTYYSHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTh MpoOJeMbl, KOTOpPhIE MOXHO pEIIUTh MpH  HOMOIIU
(bu3MYeCKUX METOJI0B, W TMpeajiaraTb OPUEHTHUPOBOYHBIM CHOCOO pelIeHUs, B
ONHMCAaHWU  HUCCIEIOBAHMs  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumotesy), MHTEPIPETUPOBATH OTYUYEHHBINA PE3yIbTaT;

MPOBOJIUTH OTBITHI 10 HAOIIOACHHUIO (PM3UYECKUX SBICHUN WU (QU3UUIECKUX
CBOMCTB TeN (KanmWJUISIpHBIE SIBICHUS, 3aBUCUMOCThH JaBJICHHUS BO3JyXa OT €ro
00béMa W TemmepaTyphl, CKOPOCTH IIpollecca OCThIBaHMS (HArpeBaHUs) MpH
U3TyYeHUH OT I[B€Ta M3JIydaromel (MOTJOMIAIONIe) MOBEPXHOCTH, CKOPOCTh
UCIApeHusi BOJBI OT TEMIIEpaTypbl JKUIKOCTH M IUIOHIand €€ IOBEPXHOCTH,
AIEKTPU3AIUS TEJT U B3aUMOJEHCTBUE JIEKTPUUECKHUX 3aps0B, B3aUMOJCHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyalN3allisl MATHUTHBIX TIOJICH TOCTOSTHHBIX MAarHUTOB,
JAEMCTBHSI MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHmTa,
CBOMCTBA 3JIEKTPOABUTATENS] TOCTOSIHHOIO TOKA): (JOPMYJIHUPOBATH MPOBEPSEMOE
npeanosioxkenue (TUMoTe3y) O  BO3MOXKHBIX — pe3ylibTaTax  HaOMIOACHUM,
CaMOCTOATENILHO COOMPATh YCTAHOBKY K3 HM30BITOUHOIO Habopa 00OpyaoBaHMS,
OTHCHIBATh XOJI OTbITA B (POPMYITHUPOBATH BHIBOJIBL;

IPOBOAUTH TMpsIMblE M KOCBEHHBbIE H3MEpeHUs (PU3MUYECKUX BEITUYHUH
(Temneparypa, OTHOCUTENIbHAs BIAXXHOCTh BO3/yXa, CHJa TOKa, HaMpsHKEHHE,
yAenbHas TEMIOEMKOCTh BEIECTBA, COMPOTHUBIECHUE MPOBOAHHMKA, paboTa u
MOIIIHOCTh 3JEKTPUUYECKOTO TOKA) C MCMIOJIH30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
puOOpPOB, 0OOCHOBHIBATH BHIOOP METOJa M3MepeHus, (UKCHPOBATH MOKA3aHUS
npruOOpPOB, HAXOAUTH 3HAYEHUE U3MEPSIEMOUN BEJIMYMHBI C MOMOIIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH IIOIPEIIHOCT U3MEPEHUN;

MPOBOANTH AKCIIEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEH (PU3MUECKHX
BEJIMYMH (3aBUCUMOCTh JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHHs WU
OXJIQXKJICHUS, UCCITIEOBAHHE SIBJICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUY XOJIOTHOU U
ropsueld BOJABI, 3aBHUCHMOCTH COIMPOTUBJICHHS TMPOBOJHUKA OT €ro JJIHHBI,
IUIOMIAIA  TOMEPEYHOT0 CEYEHHWS U YAETHHOTO COMPOTHUBIICHHUS BEIIECTBA
MPOBOJHMKA, CHJIBI TOKA, MPOTEKAIOIIEro 4Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha
IPOBOJIHUKE, HCCIIEIOBAHUE IMOCIEAOBATEILHOIO U TMapaJyieIbHOTO COCAMHEHHM
MIPOBOJHHUKOB): COBMECTHO C Yy4HTeleM (QOpMyIHUpoBaTh 3aJadyy U THUIOTE3Y
WCCIIEIOBAHMSI, CaMOCTOSITENIbHO TUIAHUPOBATh HCCIIEOBAHHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIOJb30BaHUEM HWHCTPYKIIUH,
NPEJICTABIATH MOJTYYEHHBIE 3aBUCUMOCTH (DU3MYECKUX BEJIMYWH B BHUJIE TAOJHIl U



rpaUKoOB, OIEHMBaTh MOTPEIIHOCTH, [eNaTh BBIBOABI IO pe3yJbTaTam
UCCJIeIOBAHNUS,

coboaaTh mpaBuiaa 0€30MacHOro TpyJaa Ipu paboTe c J1abopaTOpHBIM
000opyIOoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX IPOIIECCOB C OMOPON Ha HUX OMHUCaHHS (B TOM
qyclie: CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETYUK DJIEKTPUUYECKON 3HEPIHH, HIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (MIPUMEphI), MNPEAOXPAaHUTEIH U HX
NpyUMEHEeHWe B ObITYy W TEXHUKE, MPUMEHEHHE TOCTOSHHBIX MAarHUTOB,
ANIEKTPOMArHUTOB, 3JEKTPOJBUraTENb MOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HAHMS O
CBOMCTBax (PU3MYECKUX SABJICHHUI, HEOOXOAWMbIE (PU3NYECKHE 3aKOHbl H
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHUE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (AKHUIKOCTHBIM TEPMOMETP,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETpP, JBHUraTeldb BHYTPEHHErO  CropaHus,
AJNIEKTPOCKOIl,  PEOCTaT), COCTABIIATb CXEMbl JJIEKTPUYECKHX Lene ¢
MOCJICIOBATEIbHBIM U MapajuleNIbHBIM  COEIMHEHUEM JJIEMEHTOB, pa3inyas
YCJIOBHbIE 0003HAUYEHMSI DJIIEMEHTOB DJIEKTPUUYECKUX LIETIeH, UCTOIb30BATh CXEMBbI
U CXEMaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
npuOOpPOB U TEXHOJOTUYECKUX IPOLIECCOB MPU PEIIECHUU Y4eOHO-IPAKTHUECKUX
3azay;

MPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B MOBCEJHEBHOM U3HM NJIsi 00ECHEUYEHHUS
06e30macHOCTH TIpU OOpaIlleHUHd C MPUOOpaMH W TEXHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHUsl 370pOBbS U COONIOACHHUS HOPM SKOJOTUYECKOTO TIOBEACHHS B
OKPYIKAIOIIEU CPELE;

OCYULIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B UHTepHere,
CaMOCTOSITENIbHO (OPMYJIHpYysl TOUCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHUM M CpPaBHEHUS OTOJHUTEIBHBIX HCTOYHUKOB BBIICIATH HHGOPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON UM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-IOMYJISPHYIO
JAUTEepaTypy (pU3MUECKOro colep)kaHus, CIpaBOYHbIE MaTepUalbl, PECYpChl CETH
WNurtepHer, BianeTb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, IMPeoOpa3oBaHUs
nH(pOpMAIIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE IMCBMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001mas nHOOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJIEepKAHUS, B
TOM  4Wcle  MyOJMYHO  TPEACTaBIATh  Pe3yJbTaThl  MPOEKTHOM  WIU
MCCIEe10BATENbCKON NeATENBLHOCTH, TPU 3TOM I'PaMOTHO MCMOJIb30BATh U3yUEHHbIN



MOHATUUHBIA  ammapar  Kypca  (U3WKH,  COMPOBOXKAATH  BBICTYIUICHHE
IIPE3CHTALUEN;

IIPU BBIMIOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIEA0BaHUN (DHU3UYECKUX IPOIIECCOB
pacrpenensaTh O00s3aHHOCTH B TpyNIe B COOTBETCTBUU C MOCTABICHHBIMU
3a7a4aMH, CJIEOUTHh 3a BBINOJHEHUEM IUIaHA AEUCTBUM U KOPPEKTUPOBATH €rO,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B  JEATEIBHOCTh TPYIIIHI,
BBICTPAMBATh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, TMPOSIBIISIL TOTOBHOCTH
paspeiiatb KOH(QIUKTHIL.

K xoniyy oOydenust ¢ 9 knacce npeaMeTHbIE pe3yJbTaThl Ha YriayOJeHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

UCITIOJIB30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBUKECHMS, HEBECOMOCTb U IIEPErpy3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3JTy4YEeHHE, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, UCTOYHHKHU CBETA, OJU30PYKOCTh U
JIaTbHO30PKOCTh, CIIEKTPHI MCIyCKaHHUS M TMOTJOUICHUs, aibda-, 6eTa- U ramma-
W3IIy4YEHHsI, U30TOIbI, SIAEPHAs U TEPMOSACPHAs SHEPreTHKA) U CUMBOJIMYECKUI
A3BIK (PM3UKHU TIPU PEUICHUU YUYEOHBIX U IPAKTUYECKUX 337124,

YBEPEHHO  pa3jauyarh  sBJICHUA (paBHOMEPHOE U  HEPABHOMEPHOE
IIPSMOJIMHEWHOE JIBHOKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBU)KCHUE,
cBOOO/JIHOE TMaJieHue TeJl, JBUKEHUE 10 OKPY>KHOCTH, B3aUMOJECHCTBHUE TeEI,
PAaBHOBECHME MATEPUAIBHOW TOYKH, PEAaKTUBHOE [JBH)KCHUE, HEBECOMOCTb,
KojebarenpHoe JBWKEHHE (TapMOHMYECKHE, 3aTyXalolllhe, BbIHYKJEHHBIE
KOJI€OaHMsI), PE30HAHC, BOJIHOBOE JABW)XEHHE (pacIpOCTPAHEHUE U OTPAXKEHUE
3ByKa, UHTephEepeHns U JUPPAKIUs BOJIH), MPAMOJIUHEHHOE pacpoCTpaHEHuE,
OTPAKEHUE M TMPEIIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHue OeJoro cBeTa B CHEKTP U CIOXEHUE CHEKTpPalbHBIX I[BETOB,
€CTECTBEHHAsd  PAJAMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOIO  CIIEKTpa
U3JIy4EHHs) 110 OINHCAHMIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh  MPOSBIEHUWE  W3YYEHHBIX  (PU3MYECKHX  SABJICHHM B
OKpY’KaroleM MHUpe (B TOM yucie (PU3NYECKUE SBICHHUS B NPHUPOJAE: NPUIUBBI U
OTJIIUBBI, ABMKEHUE IUIaHET CONHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHW3MOB, BOCIIPUSATHE 3BYKOB JKUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B PUPOJIE, ONOIOTHUYECKOE
JIeMCTBHE BUAMMOIO, YIbTPApUOJIECTOBOIO M PEHTICHOBCKOTO H3JIyYCHUH,
€CTECTBEHHbII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3JIyYEHUE TPUPOIAHBIX MUHEPAJIOB JEWCTBUE pAJUOAKTHUBHBIX HW3IIyYEHUW Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITh CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUI;



OINKCHIBaTh HU3YUYEHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUS, UCIOIb3YS
¢uznueckue BENWYMHBI (CpelHSAs W MTHOBEHHass CKOPOCTh Teja IpH
HEpPaBHOMEPHOM JIBIDKEHHMH, YCKOpPEHHUE, IMepeMElIeHUE MPU PaBHOYCKOPEHHOM
NPSAMOJIMHEMHOM  JIBUOKEHUM,  yIJOBas  CKOPOCTh,  LIEHTPOCTPEMHTEIHLHOE
YCKOpEHUE, CHJIa TPEHUsI, CUjia YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
najieHus1, BeC Teja, LIEHTpP TSHKECTU TBEPAOIO Tela, UMITYJIbC TeJa, UMITYJIbC CHUJIBL,
MOMEHT CHUJIbl, MEXaHUYECKasi paboTa U MOLIHOCTb, NOTEHIIMAJIbHAS YHEPTHUs TeNa,
MOJHSITOrO HaJl TOBEPXHOCTHIO 3€MJIM, NOTEHIMAIbHAS SJHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEprus, IOJIHAasg MEXaHWYEeCKas JSHEprus, MEepuoJ M YacroTa
KOJIe0aHU, MEepHOJ MAaTEMAaTUYECKOTO U MPYKMHHOIO MasiTHUKOB, JYIMHA BOJIHBI,
IPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IMOKa3aTellb MPeIOMIICHHS
cpenbl), TpU ONUCAHUU TNPABWIBHO  TPAKTOBaTh  (PU3UYECKHH  CMBICIH
UCIIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IUHUIBl (U3NYECKUX BEIHYUH,
HaXoAUTb (OPMYJIbI, CBA3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEIMUYUHY C IPYTHMMHU
BEJIMYMHAMU, CTPOUTH Tpa(UKU U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHHUS U IPOLIECCHI,
WCITOJIb3Ysl 3AKOH COXPAHEHUsl 3HEPIMH, 3aKOH BCEMUPHOIO TATOTEHMSI, IPUHIIMI
CYNEPHO3ULIMUA CHUJI, IPUHLHUI OTHOCUTENbHOCTH ['ammies, 3axoHbl HproToHa,
3aKOH COXpaHEHUs MMITYJbCa, TEOPEMY O KMHETHYECKOW »Hepruu, 3akoH ['yka,
3aKOH bepHyiu, 3aKOHBI OTpaKeHHsI W TMPEIOMIIEHUs CBETa, (POPMYJy TOHKOM
JIMH3bI, TUIAHETAPHYIO0 MOJEIIb aTOMa, HyKJIOHHYIO MOJENb aTOMHOIO $/1pa, 3aKOHbI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEI MPU SIEPHBIX PEAKIUSAX, MPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M €70 MAaTEMAaTU4YECKOE BBIPAXKEHHUE;

CTPOUThH (DPU3UUYECKUE MOJEIIN PEANTbHBIX OOBEKTOB, MPOLIECCOB U SBIICHHI,
BBIICTISITh IIPU 3TOM CYIIECTBEHHBIE M BTOPOCTENIEHHBIE CBOWCTBA OOBEKTOB,
IpPOLIECCOB, SBJICHUM, NPUMEHATh (U3MUECKHE MOJEIU Uil OOBSICHEHMS
(U3UYECKUX MPOIIECCOB U pEeUIeHUs yueOHBIX 3a]1ay;

OOBSACHATh (PU3NYECKUE SBJICHHUS, IPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii MpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3aJlayd, B TOM YHCJIE TPeOYIOIIUE YHUCIEHHOTO OLICHUBAHMS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOHMpATh aJ€KBAaTHYIO
(U3UYECKYI0 MOJIENb, BBISBISATh NPUUYUHHO-CIIEICTBEHHBIE CBSI3M U BBICTPAaWBATh
JIOTUYECKYIO LENOYKY PACCYX IACHUH K3 2—3 IIaroB ¢ ONOPOM Ha H3yYECHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pellaTh pacy€THBIE 3a/1ayu MO M3ydaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAas aJeKBaTHYI (PU3NYECKYI0 MOJENb, C HCHOJb30BAHUEM 33aKOHOB H
bopMyI1, CBA3BIBAIOIINX (PU3NUECKHE BEJIUYMHBI, 3aMUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pEILICHUE 3a7aud, BBIABIATh HEAOCTAIONIME WM H30bITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP MeETOAAa pEIICHUs] 3aJayd, HCIOJIb30BaTh



CIIpPaBOYHBIE JaHHBIC, MPUMEHATh METOJIbl aHAIM3a Pa3MEPHOCTEH, UCTIOIb30BaTh
rpauyueckue  METOAbl  pEIIeHHs  3aJ]ady, MNPOBOJUTH  MaTeMaTHYECKHE
npeoOpa3oBaHus U Pacy€Thl, OICHUBATh PEATUCTUYHOCTh MOTYYCHHOTO 3HAYCHHUS
¢bu3nyecKkoil BEMUYMHBI WU OMPEAENATh Pa3MEPHOCTh (U3MYECKON BETUYHHBI,
MOJIYYCHHOM TP PEIIEHUH 33]1a4H;

pacno3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh TPU  TTOMOUIU
(Gu3NYECKUX METOAOB, W TpearaTh OPUEHTHPOBOYHBIA CIIOCOO pelIeHUs, B
ONKMCAaHWU  WCCIENOBAHHS  pPAclo3HAaBaTh  IPOBEPSEMOE  MPEATOIOKEHHUE
(rumoTe3y), OIICHWBATh MPABUIBLHOCTH TMOPSAKA TPOBEACHHUS HWCCIEIOBAHMUS,
MHTEPIPETUPOBATH MOJYUYSHHBIN PE3yJIbTAT;

MPOBOANTD OTBITHI MO HAOIONEHUIO (DU3UUECKUX SIBICHUN W (DU3HUECKUX
CBOMCTB Ten (M3yueHHe BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUS YHEPTHUH,
3aKOHA COXPaHEHWsS WMITyJIbCa, JNEWCTBHE 3akoHAa bepHy/umM W BO3HUKHOBEHHE
NOJIBEMHON CWJIBI KpbUIA, 3aBUCHUMOCTb IME€pUOJAa KOJeOaHUl NPy KUHHOTO
MasTHUKa OT MacChl TIpy3a W JKECTKOCTH TMPYXKUHBI M HE3aBHUCHUMOCTH OT
aMIUTUTYAbl MaJbIX KOJeOaHUW, MPSMOJUHEWHOE paclpoCTpaHEHUE CBETA,
pa3ioxeHue Oeoro cBeTa B CHEKTpP, U3yUYEeHHUE CBOWCTB M300paKeHUsI B IIOCKOM
3epKajie ¥ CBOMCTB M300pa)K€HUsl MpeaMeTa B coOMparoliel JInH3e, HaOIoAeHe
CIUIOIIHBIX M JUHEWUYATBHIX CIEKTPOB M3IMyudeHUs): (hopMyIrpoBaTh MPOBEPsSEMOE
NPEANooKEeHne (TUIoTe3y) O BO3MOXHBIX  pe3ysibTarax  HAaOJIIOJEHUH,
CaMOCTOATENLHO COOMPATh YCTAHOBKY W3 M30BITOYHOrO Habopa 00OpymaOBaHWS,
OIMMKCHIBATH XOJI ONBITA U (POPMYIUPOBATH BHIBOJIBI;

IPOBOANTH TPU HEOOXOAMMOCTH CEPHUI0 TMPSMBIX H3MEPEHHA, OIpeaesss
CpeqHee 3HAYCHHE M3MEPSIEMON BEIMYMHBI M ONPEAENsisi IOTPEIIHOCTb
pE3yNbTAaTOB TPSIMBIX H3MEPEHMH, OOOCHOBBIBATH BBIOOP CMOCO0a M3MEpEeHUs
(M3MepUTeNbHOTO IPHbdopa);

MPOBOJNTH KOCBEHHBIE U3MEPEHUST (PU3NIECKUX BEIUINH (CpEHsSI CKOPOCTh
U YCKOpEHHE Tela NpU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHE CBOOOIHOTO
nmajieHusi, KECTKOCTh  MPYXHWHBI, KOIDPUIMEHT TPEHUS  CKOJBKCHUS,
MexaHudeckass paboTa W MOIIHOCTh, 4YacToTa U TMepuoja  KoJeOaHHit
MaTEMaTHYECKOTO W MPYXUHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparolmied JUH3bI W €€ ONTUYeCKas CHJla, pPaJHOAaKTHBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJIa M3MEpEHHUs, IUIAHUPOBaTh W3MEPEHHs, CaMOCTOSITENIbHO COOUpaTh
DKCIIEPUMEHTAIbHYIO  YCTAaHOBKY, BBIYHMCISATh  3HAYCHHE  BEIUYUHBI U
aHAJIM3UPOBATh MOJyYECHHBIE PE3YyJbTaThl, OICHUBAS IMOTPEIIHOCTh PE3yJIbTAaTOB
KOCBEHHBIX U3MEPEHUN;

MIPOBOJUTH IKCIIEPUMEHTAIbHBIE UCCIEAOBAHMS 3aBUCUMOCTEN (DHU3MUECKUX
BEJIMYMH (3aBHCHUMOCTh MyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM IBMXEHHH 0Oe3



HAa4aJIbHOW CKOPOCTH, 3aBUCUMOCTb CHWJIBI TPEHHUS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JIaBJICHUSI, MEpHOJia KOJICOAHMM MaTeMaTH4eCKOro MasTHHKA OT
JUIMHBl HUTH, OIpEACNICHUE YCKOPEHHs CBOOOJHOTO MaJeHUs, HCCIEAOBaHHUE
M3MEHEHUS] BEJIMYMHBI M HaIlpaBJIEHUs MHAYKIMOHHOIO TOKAa, 3aBUCHMOCTH yTja
OTPAKEHHSI CBETa OT yrja MaJeHus, yIiia MpeIOMIEHUs OT Yyrja MaJeHUs
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEpPEHHWE DSHEPIHMH YaCTUIIBl I10
TopMO3HOMY MyTH (110 oTorpadusim)): COBMECTHO C yuHuTeseM (PopMyIupoBaTh
3a/layy M TUIIOTE3y MCCIEIOBaHUs, CAMOCTOSITENBHO IJIAHUPOBATH HCCIIEJOBAHUE,
CaMOCTOSITENIFHO COOMpPaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY, IPEICTaBIAThH
MOJIyYEHHbIE 3aBUCUMOCTH (PU3UYECKUX BEIUYHH B BUAEC TAOMUI[ U TpaduUKOB,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BEIBOJBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

cobmoAaTh mnpaBuia 0€30MacHOro Tpylaa mpu padoTe ¢ J1abopaTOpHBIM
o0opyTOBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI TEHCTBUS U3YUYECHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX omucaHus (B TOM
quclie: CHOUAOMETP, JATUYUKHU IIOJOKEHHUS, PACCTOSHUS M YCKOPEHHs, PpaKeTa,
9XOJIOT, OYKH, MEPUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBOJIbI, CHEKTPOCKOI, TO03UMETP, Kamepa BuibcoHa), MCMONIBb3ysl 3HAHUS O
CBOMCTBax (PM3MUECKUX SIBJICHUN U HEOOXOAUMbIe (U3HMUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IMpHU
pelieHn y4eOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKHUE CXEMbl I TMOCTPOCHUS
M300paK€HUM B TUIOCKOM 3€pKajie U COOUparoIIel JINH3E;

MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEJIHEBHOM KU3HU AJIs 00eCIedeHHs
0e30MacHOCTH TIPU OOpaIllEeHUHd C MPUOOpaMH U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUsl 370pOBbS U COONIOACHUS HOPM SKOJOTMYECKOrOo TOBEACHHS B
OKPYXarUIEn Cpee;

OCYIIECTBIIAThH MOUCK MH(pOpMau Gpuznyeckoro coaepxkanus B HTepHeTe,
CaMOCTOATENBHO (HOPMYIIHPYsI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTU OINpPEACIICHUS
JIOCTOBEPHOCTH TOJIydEHHON WH(OpMalMK Ha OCHOBE HUMEIOIIMXCS 3HAHUN U
JOTIOTHUTENIbHBIX HICTOYHUKOB;

WCIIOJI30BaTh TP BBIMOTHEHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3NYECKOTO COAEp aHUs, CIPABOUYHBIE MaTEPHUAIIbl, PECypChbl CETH
WuTtepHer, Bianerb npuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
MH(pOpMAIIU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UHGOPMAIIMN U3 HECKOJBKUX MCTOUYHUKOB (PU3UYECKOTO COJIEPIKAHUS, MyOJIUYHO
MPEACTABIIATh PE3YyJIbTaThl MPOEKTHON MM MCCIIEIOBATENBCKOMN AESTEIBHOCTU MIPU



3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYECHHBIM MOHSITUWHBIM aImapar M3y4aemMoro
pasznena (U3MKM M COMPOBOXKAATH BBICTYIJIEHHWE TMPE3CHTAlMEe C ydEéToM
0COOEHHOCTEN ayTMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrtposbnsie | IIpakTnyeckue
NPorpamMmsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®Pusnka u eé posib B O3HAHUM OKPY/KAIOLIEro MHUpa
1.1 dusuka — HayKa O IpUpoJIe 2
1.2 PuznyecKre BEIMUNHbI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METO/ ITO3HAHUS 2 1
Hroro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeeHUS] 0 CTPOCHUM BelllecTBa
2.1 Crpoenue BeniecTBa 2 1
JIBu>KeHMe U B3aUMOICHCTBHE YaCTHUII
2.2 4 2
BelIECTBa
2.3 ArperaTHbI€ COCTOSIHUS BEIIECTBA 1
Hroro no paszgeny 7
Pa3znen 3. /IBukeHue U B3aUMOJAeHCTBHE TeJl
3.1 MexaHnueckoe JBHKECHUE 10 2
3.2 WNuepuusi, Macca, IIIOTHOCTh 9
33 Cuna. Bune! cun 15 3
Hroro no pazneny 34

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB




41 JaBnenue. llepenaua naBieHus TBEPIBIMU 5 )
' TeJIaMU, )KUAKOCTSIMU U Ta3aMu
4.2 JlaBneHue XUAKOCTH 6
4.3 ATMocdepHOe naBIeHHUEe 1
44 Z[eﬁCTBIfe JKMJIKOCTH M Ta3a Ha 12 3
MOTpy>XKEHHOE B HUX TEJO
Hroro no pazneny 28
Paszgea S. Pabora u MOIIHOCTB. JHEPrus
5.1 Pabota 1 MmomHOCTh 6 1
5.2 [IpocTbie MexaHU3MBI 2
53 Mexanuueckas SHeprus 5 1
Hroro no pazgeny 19
Pa3znea 6. [loBTopuTeIbHO-000011IaK0IMIA MOAYJIb
6.1 [ToBTOpHUTENTEHO-0000IIAOIIHI MOTYJTh 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 23




8 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaunMeHoBaHHe pa3aei0B U TeM uugposbie
Ne i/m P Kontpoubnsie | IIpakTnyeckue (g )
NPOrpaMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchbl
Pa3nes 1. TensioBble siBJIeHUSI
1.1 CrpoeHue 1 cBOICTBa BEUIECTBA 6
1.2 TeroBbie POIECCHI 33 6.5
Hroro no pazneny 39
Pa3zgea 2. DiiekTpryeckre 1 MArHUTHbIE SIBJICHUSA
21 DnexTpuyecKue 3apsaabl. 3apsLKEHHbIE Tena 9 1
' Y X B3aUMOJIEHCTBUSA
2.2 [TocTOsTHHBIN 37IEKTPUUYECKUI TOK 31 10
2.3 MarsuTHbI€ SIBIEHUS 11 4
24 DneKTpOMarHuTHas HHAYKIHS 7
Hroro no pazneny 58
Pa3nea 3. IloBropuTteibH0-0000111a101MIT MOLYJIb
3.1 [ToBTOpPUTENBEHO-0000IIAIOLTNI MOy B 5
Hroro no pazneny 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Kontpoubnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexanuveckue siBJIeHUS
L1 MexaHu4yeckoe IBUKEHUE U CITOCOOBI ero 30 4
. ONMCAHUS
1.2 B3aunMonelicTBue Ten 18
1.3 3aKOHbBI COXpAHEHUS 15
Hroro no pazneny 63
Pa3nen 2. Mexanuveckue KoJ1e0aHUS M BOJHBI
2.1 Mexanndeckue KojieOaHus 8 3.5
2.2 MexaHn4eckue BOJTHBI. 3BYK 10 3
Hroro no pazneny 18
Paspen 3. DiieKTpOMarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJTHBI
31 DNIEeKTPOMarHuTHOE TOJIe U 6
' 3JI€KTPOMArHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI PacrpoOCTpPaHEHHUsI CBETA 2
4.2 JIMH3BI U ONITUYECKUE TPUOOPHI 1
4.3 Paznoxxenue 6enoro ceeTa B CIEKTP 1




Hroro no pazgeny 16
Paszgen S. KBaHTOBBI€ SIBJICHUSA
5.1 Hcnyckanue v norjioneHue cBeTa aToMOM 4 1
5.2 CrpoeHne aTOMHOTO siipa
5.3 S nepHble peakuu 7
Hroro no pazgeny 16
Pa3znea 6. [loBTopuTEIbHO-00001IaK0IMIA MOAYJIb
6.1 MexaHn4decKkre SBICHHS (TOBTOPUTEIHLHO- 6 3
' 0000IIAKOIII MOJTYJIb)
62 TenoBsie siBIEHUS (TIOBTOPUTEIHHO- 3
' 0000IIAKOIII MOJTYJIb)
6.3 DNEeKTPOMArHUTHEIC SBICHUS 3 1
' (moBTOPUTETHHO-0000IAIOIIII MOAYJIb)
6.4 CaetoBbI€ BIICHUS (TIOBTOPUTEIHHO- | |
' 000010 MOYITb)
6.5 [ToBTOpHUTETHEHO-0000IAIOIIINI MOTYJTH 1
Hroro no pazneny 13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 26.5







IHOYPOYHOE IIJIAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHH
s

JIEKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

®dusuka — Hayka o npupoze. SAsnenus
IPUPOABI

duznueckue IBICHUI

®duznueckue BeIMUYUHbI. Pa3MepHOCTS.
O®uznyeckue npudbopsl. [lorpenrnoctu mpu
IPSIMBIX U3MEPEHUIX

Ypoxk-uccienoanue "M3mepenue
JMHEWHBIX pa3MepOB TN U MPOMEKYTKOB
BpeMeHH"

JlabopaTtopHas pabora "H3mepenne
00BbEMa KUIKOCTH U TBEpAOTO Tema"

JlaboparopHas pabota "Onpenenenue
pa3MepoB MalibIX Ted. MeTton psioB"

Meroabl Hay4yHOTO Mo3HaHus. OnucaHue
(bU3HYECKUX SIBICHUN C TIOMOIIBIO
MoJieIe

Ypok-uccnenosanue "IIposepka
TUIIOTE3bl: NaTbHOCTD MOJETA IapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
yeM Oouiblie BbICOTA ITycKa"

Crtpoenue BemecTBa. ONBITHI,




JAOKa3bIBAOIIUE JTUCKPETHOC CTPOCHUC
BC€IICCTBA

10

JlabopaTtopHas pabota "OrneHka nuaMerpa
aToMa METOJIOM PSIJIOB (C HCITOJIB30BAaHUEM

¢dotorpaduii)"

11

Ypok-uccienosanue "Habmonenue
TETIOBOTO pacIIMpeHus Ta3oB. OIBITHI 1O
0OHapYy>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO MPUTSKEHUS"

12

JlBmkeHue yactull Beuiectsa. Juddysus.
bpoyHoBcKkoe nBUKEHUE

13

Ypok-uccnenoanue "Habmonenue u
00BsicCHEHNE OPOYHOBCKOTO JIBUKCHUS U

muddy3un"

14

BzanMonelicTBue 4yacTHI] BEIIECTBA:
NPUTSHKEHUE U OTTAIKUBAHHE

15

ArperaTHble COCTOSHHS BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

16

Mexannueckoe asuxenue. 11yts,
TPaeKTOPHsl, IEPEMEILEHNE

17

PaBHOMEpHOE U HEpaBHOMEPHOE
neikeHne. CKopocTh

18

Haxoxzaenue ckopocTy, MyTH U BpEMEHU
IIPY PAaBHOMEPHOM IPSIMOJIMHENHOM
JBUKEHUU

19

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO JIBIKCHHSA"




['paduku nmpsIMOIMHEHHOTO PAaBHOMEPHOTO

20
JBUKEHUS

21 Pemenue 3amau mo reme "Pacuer cpenneit
ckopoctu"
JlabopaTtopHas pabota "Ornpenenenue

22 CpeIHEel CKOPOCTH CKOJIbKEHHs OpycKa
WM IIapUKa 10 HAKJIOHHOM ITOCKOCTH"

3 OTHOCUTENBHOCTD JIBIKEHUS. ClIOXKEHNE
CKOpPOCTEH MpH MapaiieTbHOM ABHKCHUN
[Tonyuenue u ananu3 rpaduKoB

24 3aBUCHUMOCTH MYTH U CKOPOCTHU JABMKCHUS
OT BpEMEHU
Pemenue rpaduueckux 3aaad no teme

25 "Mexanuka. PaBHomepHOE
MPSIMOJIMHEHOE BUKEHHE"

26 SIBnenue nHepUUU. 3aKOH UHEPLIUU
B3anmopencTeue Ten Kak puynuHa

7 M3MEHEHMSI CKOpOoCcTU. Macca Tena Kak
Mepa UHEPTHOCTH TeJa Mpu
MOCTYMATEeIbHOM JIBHKEHUHT

73 VYpok-uccnenosanue "CpaBHEHHE MacC 110
B3aUMOJICUCTBUIO TeN"

29 IImoTHOCTH BellecTsa

30 JlaGopaTtopHas pabota "Onpenenenue
IJIOTHOCTH TBEpAOro Tena'

31 Pemenne 3agau mo reMme "Macca Tena.

ITimorHOCTH BemecTBa"




CMecH U CIIaBhI. HOBCpXHOCTHaH n

32 JIMHENHAas IIJIOTHOCTh
[ToaroroBka Kk KOHTPOJILHOM pabOTE MO
teme "duznka — Hayka 0 Ipupoie.

33 [TepBonavanbpHBIC CBENCHHS] 00 ATOMHO-
MOJICKYJISIPHOM CTPOCHUH BEIIECTBA.
Mexanuka"

[IpoBepounas padora o reme "dusnka —

34 Hayka o npupoje. [lepBonavanbHbie
CBEIIEHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTpOE€HUU BemiecTBa. Mexanuka"

35 Cuna. SBnenue taroteHust. Cuma TSXKECTH

36 N3o6paxkenue cui. Pemenue 3agad no
teMe "OnpenesneHue Cuibl TsKecTn"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenue cuit. [Junamometp
Ypok-uccienosanue "Habmonenue

39 WU3MEHEHUS CKOPOCTH IIPU
B3aUMOJIeUCTBUU Te"

40 Pemrenue 3anau no reme "Cuiia ynpyroctu.
Bec Tena"

JlaGopatopHas pabota "OmnbITHI,

A1 JEMOHCTPHUPYIOIINE 3aBUCHMOCTh
pactsokenus (nedopMaiyin) npy>KuHbI OT
IPUIIOKEHHOU cuIIbl"

42 Cuna tpeHus

43 Crnosxenue cuil. PaBHosielicTByo1Ias cuia




Pemrenne 3agau o teme "CrnoXkeHUe CUIL.

44 . "
PaBHOelicTBYIOIIAsA crta

45 Pemenue 3agau mo teme ""B3anmoeiicTBre
Ten. Cuitel B MexXaHuke"
Pemrenue 3amau o reme "Cuia TpeHus".

46 Ypoxk-uccienoBaHue 1o TeMe
"HUccnemoBanne 3aBUCUMOCTH CHIIBI
TPEHUS OT IJIOLIAAN COIPUKOCHOBEHUS"
JlaGopatopHas pabota "OmnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHITBI

47 TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONMPUKACAIOITUXCS
noBepxHocTein"

48 Pemenue 3agau mo teme ""B3anmoeiicTBre
ten. Cuilbl B MexaHuke"

49 [IpoBepounas paboTta o reme
"Bzaumoneicrtsue tea"

50 JlaBiieHue TBEPIBIX TEI

51 VYpok-akcriepumeHT "CriocoObl
onpeJieNeHus AaBJIeHUs TBepAoro rena'
Vpok-uccnegosanue "3aBUCHMOCTE

52
JaBJIEHU ra3a oT TemMiepaTypsl”

53 JlaBaeHwue KUIKOCTEH U Tra30B. 3aKOH
ITackans

54 [IHeBMaTH4eCKHE yCTPOUCTBA

55 3aBUCHUMOCTH JaBJIICHUS KUJIKOCTH OT

IITyOUHBI




56

['mppocTraTudeckuii mapagaokc

Ypoxk-nipoekT "N3yueHnne cooOnarmumxcs

57 "
COCYJIOB

53 VYpoxk-koHnpepenuus "I'napaBarnueckue
MeXaHU3MbI"

59 Hcnonp3oBanue BBICOKUX JAaBJICHUH B
COBPEMEHHBIX TEXHOJIOTUSIX

60 Pemenne 3agau o teme " JlaBieHue
JKuakoctu"”

61 Atmocdepa 3emin v IPUIUHBI €€
CYyIIIECTBOBaHUS

2 VYpok-uccnenosanue "[IposiBienue
nercTBus arMocepHoro gaBiaeHus"

63 N3mepenune atMochepHOTO JTaBIICHUS.
OneiT Toppuuennu
3aBHUCHUMOCTh aTMOC(HEPHOTO AaBICHUS OT

64 BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubopsr s
U3MEpEeHHsI aTMOC(HEPHOTO JaBICHUS

65 bapomerp-anepoun. AtmocdepHoe
JIaBJICHUE Ha PA3JIMYHbIX BBICOTAX

66 Britankuparomas cuia. 3akoH Apxumena

67 Pemenue 3amau mo reme "3akoH
Apxumena"
Ypok-uccienoBanue

68 "JKcrnepuMeHTalIbHOE OOHapyKEHNE

JIEUCTBUS )KUAKOCTH U ra3a Ha
HOTPYKEHHOE B HUX Teso"




JlabopaTtopHas pabora "OrnpeneneHue

69 BBITAJIKUBAIOIIEH CUJIBI, ICHCTBYIONIEH Ha
TEJ0, MOTPYKEHHOE B KUJIKOCTh"

70 [InaBanue Ten
JlabopaTtopHast padora "HccnenoBanue

71 3aBUCHUMOCTH Beca Teja B BOJIe OT o0beMa
HOTPYKEHHOU B )KHUJIKOCTh 4acTu Tena"

72 BosnyxormiaBanue. [naBanue cynos

73 Pemenue 3agad no reme "3akoH
Apxumena. YcioBus mjaaBaHus tea”
Pemenue 3agau o teme "JleticTBue

74 JKUJIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX
Teno"
Ypok-tipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WM JIOJIKU U ONpeAesieHue
rpy30n01bEMHOCTH"
[ToaroTroBka K KOHTPOJILHOM paboTE MO

76 teMe "JlaBieHue TBEPAbIX TEM, JKUIKOCTEH
U ra3oB"

77 [IpoBepounas padora o treme "JlaBneHue
TBEPJIBIX TEJ, )KUIKOCTEH U ra3oB"

78 Mexanunueckasi paboTa

79 MountHocTth

20 Pemenue 3amau Ha onpeneneHue paboOTh U
MOIITHOCTH

81 PaboTa cuitbl TSHKECTH M CUITBI TPEHUS

82 VYpok-uccnenoBanue "Pacuér MolHOCTH,




pa3BUBaeMOM MpHU MOABEME IO JeCTHUIIE"

83 [IpocTeie MEXaHU3MBI

84 MowmeHnT cuinsl. [IpaBuino MOMEHTOB
JlaGopartopHas pabota "M3yueHue nmpaBuia

85 pblyara Juis HOJBMYKHOTO U HETIOABHKHOTO
6510K0B"

86 "3os0TO€E NMpaBUIIO" MEXaHUKHU
Pemenue 3agad mo treMme "30110TO0E

87 npasuiio MexaHuku'" / Beepoccuiickast
poBepoyHas pabora
Pemenue 3anay no teme "PaboTa cuibl

88 TSDKECTH U cHITbl TpeHus" / Beepoccuiickas
MpoBepoyHas paborta

29 VYpok-tipoekt "lIpoexTupoBanue
NOJIMCIIACTOB C 3aJJaHHBIMU ITapaMeTpaMu”
VYpoxk-koHpepenuus "[Ipoctsie

90 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
oprausmax”

o1 KoadhpumumenT none3Horo nedcTBus
IIPOCTBIX MEXaHU3MOB
JlaGopaTtopHas pabora "Onpenenenue

92 KII/] moABHM>KHOTO U HETTOJABUKHOTO
6110K0B"

93 Mexanunueckas sHeprus. Kunernueckas u
NOTEHLUAIbHAS SHEPTUs

94 3aKOH COXpaHEHHs MEXaHUUECKON

SHEPruu




VYpok-3KkcriepuMeHT "IKCIEpUMEHTAIbHOE
orpeziesieHue U3MEHEHHSI KHHETHYECKOH U

92 MOTEHIUATHHON YHEPTHH MPHU CKAThIBAHUU 1
TeJia M0 HAKJIOHHOM MIoCKoCTH"

96 [ToaroroBka Kk KOHTPOJIBHOM pabOTE MO |
teme "Pabota u MonHOCTh. DHEprus"

97 [IpoBepounas pabora o teme "Padora u |
MOIIIHOCTb. DHeprus"

98 PaGora ¢ TekcTamu 1o Teme 1
"MexaHnudeckoe ABuxeHue"

99 PaGora ¢ Tekctamu o teme "CtpoeHue 1
BerecTna"

100 KoHcratupyrorias KOHTpoJbHas padoTa 3a |
I tpumectp

101 KoHcratupyrorias KOHTpoJbHas padoTa 3a |
IT Tpumectp

102 KoncraTtupyromiast KOHTpoIbHas paboTa 3a 1
III Tpumectp

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




8 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETHYECKON TEOPUHU U X ONBITHBIE
IIOATBEPKIACHUS

Maccau pa3Mep aTOMOB U MOJICKYJI

Mozenu TBepIOTo, KHUIKOTO U
ra3000pa3HOro COCTOSIHUI BEIIECTBA

Ypok-koHbepenmus "Kpucrammueckue u
amopdusie Tena. ['paden. [lomyuenue
HMCKYCCTBEHHBIX aJiIMa30B"

CmaunBaHuE M KallWJUISIPHOCTb.
[ToBepxHOCTHOE HaTsKEHUE

TenoBoe paciupeHuc 1 C:KaTue

TermoBoe nerxxenue. Temneparypa

TeMneparypHble IIKAJIbI

BuyTpenHss sHeprus u cnocoObl €€
MU3MEHEHHS

10

Bunae! Terionepenaun

11

VYpoxk-koHpepenuus "VcnonapzoBanue
TETJIOBBIX CBOMCTB BEILIECTB U MAaTEpUAJIOB B
LEJIIX SHEprocoepexeHus "

12

KoanuecTBO TEIIOTHI. VY enbHas




TCIIIIOEMKOCTD

13

VYpok-uccnenosanue "[IpoBepka runoressl
JVMHEHHOMN 3aBUCUMOCTH JUIMHBI CTOJIONKA
AKHJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIiepaTypsl"

14

YpaBHEHHE TEIUIOBOTO OanaHca.
TemiooOMeH U TEMIOBOE paBHOBECUE. 3aKOH
Hprorona—Puxmana

15

JlaboparopHas paboTta "Hccnenoanue
SIBJICHUSI TETNIOOOMEHA MPU CMEITUBAHUH
XOJIOAHOU U ropsiueit Boabl"

16

Pemenne 3amau no Teme "TeriooOmeH n
TEIUIOBOE paBHOBECHE"

17

JlaGopatopHas pabota "OnpezneneHue
KOJINYECTBA TEIUIOTHI, 10JIy4€HHOTI'0 BOJIOH
IpU TEMI000MEHE ¢ HarpeThiM
METANTMYECKUM HHJIUHAPOM"

18

[InaBneHue U OTBEpAECBAHNE
KPHUCTAJIMUECKUX BELIECTB. Y Ie/IbHAs
TEIJI0Ta TJIaBIECHUS

19

Pemenue 3amau o reme "[lnaBnenue u
OTBEpJEBAHUE KPUCTAUIMUECKUX TET"

20

JIaGoparopHas padora "OmnpeneieHue
paTop p p
yAEJIbHON TEIIOTHI TUIaBJIeHUs Jibaa"

21

VYpok-uccnenosanue "CpaBHEeHHE IPOLECCOB
IJIaBJICHUA KPUCTAJINIMYCCKUX TCII U
pa3MsrdeHus PH HarpeBaHUU aMOP(HBIX

Ten"




[TapooOpa3oBaHre U KOHICHCAITHS.

22
Ucnapenue
Kunienne. Y neapHas Temiora

7 napooOpa3oBaHus. 3aBUCUMOCTh
TEeMITepaTypbl KUIIEHHUS OT aTMOC(HEPHOTO
JaBJICHUS

24 Pemenue 3amau o reme "[lapooOpazoBanue
U kuneHue"
Ypok-uccienoBanue "OO0bsICHEHHE

25 3aBUCUMOCTH TEMIIEPATYPbl KUIIEHUS OT 1
naBieHus"

26 HacpiieHHbIil 1 HEHACBIILEHHBIN 1ap.
BnaxnocTe BO3ayxa
BnaxxHocTh BO31lyXa U €€ U3MEpEeHHUeE.

27 JlaGopaTtopHas pabota "OnpeneneHue 0.5
OTHOCUTEJIbHOM BIAXXHOCTHU BO3/1yXxa"

28 Penrenue 3amad o teme "BnaxxHocTh"
Pemenne 3ana4d n ananu3 cutyanui,

29 CBSI3aHHBIX C SBJICHUAMU UCIIAPECHUS U
KOHIEHCAIlUH

30 DHeprus ToIMBa. Y IeibHas TerioTa
CropaHus

31 [TpuHIMIIB paOOTHI TETJIOBBIX ABUTATENEH

1 [TapoBast TypOuHa. J/[BUTaTenb BHYTPEHHETO
CropaHus

33 KII/] TenoBoro asuraTes

34 Pemenue 3amau mo reme "KIIJ[ TermoBoro




nsurareis"”

VYpok-koupepenius "TernoBeie ABUTATEN

39 U 3allliTa OKPY>KaroIeu cpeapr”

36 TenioBele OTEPHU B TEIIOCETAX

17 3aKOH COXpaHEeHHUs U MPEeBPALICHHS SHEPTUU
B MEXAHUYECKUX U TEIUIOBBIX MPOIECCax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

38 "TermnoBele aBneHus. M3Menenue
arperaTHbIX COCTOSIHUI BemiecTa"
[IpoBepounas padora o teme "TernoBbie

39 ABJIeHUs. VI3MeHeHne arperaTHbIX
COCTOSIHUH BerrecTna"

40 OnekTpusanus Tei. J{Ba poaa 3apsaioB
VYpok-uccnenosanue "HccnenoBanue

41 Croco0O0B Pa3IUYHBIX BEUIECTB
HAJICKTPU30BBIBATHCA"

47 B3aunmopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona
Dnektpuyeckoe mose. Hanpsoxk€HHOCTh

43 aneKkTpudeckoro nojs. [Ipuanun
CYTEPIIO3HITNH JISKTPUUECKHUX TTOJICH

44 Hocutenu snexTpudeckux 3apsjaoB.
DneMeHTapHbIH 3apsaa. CTpoeHne aToMma

45 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia

46 [IpoBOoAHMKH, TUDTEKTPUKH U
MOJIyITPOBOJTHUKH

47 VYpok-koH(pepeHuus "DnexTpuzanus B




IMOBCEIHEBHOM XKU3HU"

Pemenne 3aay no teme "3aKkoH COXpaHEHUS

48 " 1
ANEKTPUYECKOTO 3apsaa

49 Onexrpuueckuii Tok. lcrouHnku |
ANEKTPUYECKOr0 TOKa
VYpok-uccnenosanue "HccnegoBanue

50 JENCTBUS 2JIEKTPUUECKOTO MO Ha 1
IIPOBOJAHUKH U JTUBJIEKTPUKNU"

51 DNEKTPUUECKUN TOK B METAILIAX 1

52 DJIEKTPUYECKUHN TOK B )KHIKOCTAX U razax 1

53 DneKTpruyecKas merb 1

54 Cuna toka. AmMnepmerp 1

55 DnexTpuueckoe HanpskeHue. BonbtMerp 1
JlabopaTtopHnas pa6ota "COopka u

56 WCIIBITaHUE DJIEKTPUYECKON LEN 1
MIOCTOSIHHOTO TOKa"

57 3aBUCUMOCTh CHJIbI TOKA OT HAIPSKEHUSI. |
3akoH OMa aJis yyacTKa Lenu
JlaGopatopnas pabota "HccnenoBanue

53 3aBUCUMOCTH CHUJIbI TOKA, IPOTEKAIOIIETO |
4yepes pe3nucTop, OT HalpsKEHUS Ha
pe3ucTope U COpOoTUBIIEHHS pe3ucropa”

59 DNEKTPUUECKOE COIIPOTUBIIEHHE. Y IETIBHOE |
COINPOTHUBIIEHUE

60 JlaGopaTtopHas padota "OrnpeneneHue 1
YAEIBHOTO CONPOTUBIICHUS IPOBOAHMKA"

61 Pemenue 3amad no reme "IneKTpuuecKoe 1




COIIPOTUBJICHHC. VY nensHOE COHpOTI/IBJ'IeHI/Ie"

62

Pemenue 3agay mo reme "3akon Oma"

63

IlocnenoBaTenbHOE U napaujiCJibHOC
COCAMHCHUA IMTPOBOAHUKOB

64

JlaGopatopHas pabota "IIpoBepka npaBuia
CJI0’KEHUS HANIPSKEHUN TIpU
I10CJIEIOBATEIIbHOM COEIUHEHUH IBYX
pe3uctopos"

65

Pemenue 3anay no teme
"ITocnenoBarenbHOE U MapajlieIbHOE
COEIMHEHMS IPOBOIHUKOB"

66

JlabopatopHas pabota "IIpoBepka npaBuia
JUIs CWJIBI TOKA IIPU NapaljieIbHOM
COEIMHEHUH pe3UCTOpPOB"

67

Pemienue 3amau Ha npumMeHeHne 3akoHa Oma
TUTSL pa3JIMYHOTO COSTMHEHHS TIPOBOTHUKOB

68

OJ1C u BHyTpeHHEe CONPOTUBIICHUE
ACTOYHKKA TOKa. 3aKk0oH OMa U1 OJIHOH
LEH

69

Pemenune 3amau no reme "OJ1C, BHyTpeHHee
COIPOTHBIIEHUE UCTOYHHKA TOKa. 3akoH Oma
JUISL HOJIHOM enu"

70

JlaGopatopHas pabota "Onpexnenenne 3/C
¥ BHYTPEHHETO CONPOTUBIICHUS HCTOYHHKA
ToKa"

71

[IpaBuna Kupxroga

72

JlabopaTtopHas padota "I[IpoBepka npaBu
Kupxroga"




73

Ypok-uccnenosanue "M3yueHue BOJIbT-
aMITEPHBIX XapaKTEPUCTHK HEJTUHEHHBIX
3JIEMEHTOB"

74

PaGoTa snexkrpuyeckoro Toka. MomHoOCTh
AJIEKTPUIECKOTO TOKA

75

JlaboparopHas pabota "Onpenenenue
paboThl K MOILITHOCTH AJIEKTPUYECKOTO TOKa"

76

3akoH [xoynsa-Jlenna. [Torpeburenn
ANIEKTpUYECKOro Toka. KopoTkoe 3ambIkaHKe

77

VYpok-koHpepenus "OO0bsicCHEHNE U
MPUHIIUI ACHCTBUS TOMAITHUX
AJIEKTPOHATPeBaTEIbHBIX TPUOOPOB"

78

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea
U UX B3auMoJeucTBUs. I10CTOSHHBII
3IEKTPUYECKUN TOK"

79

[IpoBepounas pabora 1Mo Teme
"DnexkTpuyueckue 3apsabl. 3apsSKEHHbIC TeJa
U UX B3auMOJeUCTBU. [10CTOSHHBII
3JIEKTPUYECKUMA TOK"

80

TlocTostHHBIE MAarHUTHI. MarHuTHOE MOJIE
3eMiIH ¥ €ro 3HaueHue I J)KU3HU Ha 3eMiie

81

VYpok-uccnenosanue "N3yuenue
MarHUTHOTO MOJISI IOCTOSIHHBIX MarHUTOB
IpU UX 00bETUHEHUH U pa3esICHUH.
Buszyanuszanus rossi HOCTOSHHBIX MAarHUTOB"

82

OmneIT OpcTrena. MarauTHoe nosue
AIIEKTPUYECKOTrO TOKA




OneiT AMniepa. MarHuTHOE 1oJie KaTyIIKH ¢

83 TOKOM. [IpMeHeHue 3IeKTPOMarHuToB B
TEXHHUKE

%4 Cuna Amriepa u onpeneneHue eé
HaIpaBJICHUS

25 Pemenue 3amau no reme "Cuiia Amrnepa u
ornpezeneHue e€ HarpasyieHus"
ONEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

CIIOJIb30BaHUE JIEKTPOJBUTATENEH B

86 nu
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 Bceepoccuiickas npoBepouHas paboTa

cepoccuiickas mpoBepoyHas pabora

88 B 0

29 JlaGopaTtopHas paborta "M3yuenue aeicTBUs
MarHUTHOTO TIOJIsi HAa TPOBOJHUK C TOKOM"

90 VYpoxk-konpepenuus "IIpakruyeckoe
IpUMEHEHUE AIeKTpoiBUraTenei"”
JlabopatopHas pabota "KoHcTpyupoBaHue u

o1 u3yuyeHue paboThl ANeKTpogBUTaTess"”

9 JlaGopaTtopHnas padora "U3mepenne KII1]]
JIEKTPOABUraTeIbHON YCTaHOBKU"

93 OnbiTel Papajesi. 3aKOH AIEKTPOMArHUTHOMN
uHayknuu. [Ipasuno Jlenna
VYpok-uccnenosanue "HccnegoBanue

94 W3MEHEHU! 3HAYEHUs U HallpaBJICHUS
WHIYKIIMOHHOTO TOKA"

95 Pemenue 3amgau no reme "3akoH

3JEKTPOMArHUTHOM MHAYKImu. ITpaBuio




Jlenma"

DnekTporereparop. CrocoObl MOTydeHUS

96 1
JIEKTPOIHEPTUU
Ypok-koH(pepeHIHs "IIEeKTPOCTAHIINHN Ha

97 BO300HOBJISIEMBIX UCTOYHHUKA YHEPTUH. 1
[Tpo6nemsl 3xonoruu. TorMBHBIE
3JIEMEHTHI U AJeKTpoMoomIn"

08 [IpoBepounas pabota "IIeKTpOMAarHUTHBIC )
SIBJICHUS"

99 Pabora ¢ rekcramu o Teme "TermsoBbie 1
SIBJICHUS"

100 Koncrarupyromas koHTpoibHas padbota 3a [ 1
TpUMECTP

101 Koncrarupytomias koHTposbHas padora 3a 1 |
TpUMECTP

102 Koncratupyromas KOHTposbHas paboTa 3a |
III Tpumectp

OBUIEE KOJIMYECTBO YACOB I10 102 5

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

Mexanudeckoe aBuxkeHue. MarepuainbHas
Touka. CriocoObl onucaHus
MEXaHUYECKOTO IBUKEHUS

Cucrema orcuera. OTHOCUTEIIBHOCTD
MEXaHUYCCKOI'O ABMKCHUA

BeKTOpHLIe BCJIIMYMHBI, OIICpalluu C
BCKTOpaMH, IIPOCKIUHN BEKTOPOB

Pannyc-BekTop MatepualibHOM TOUKH,
[IEpEMEILCHUE Ha INIOCKOCTU

PaBHOMEpHOE IPSAMOIIMHENHOE JBUKEHNE

Pemenue 3anau no teme "PaBHOMepHOE
IPSIMOJIMHENHOE ABM>KEHNE"

HepaBHoMmepHOe npsiMOIMHETHOE
nBrxkeHue. CpeHsisi 1 MTHOBEHHAsI
CKOPOCTH TeJjla IIPY HEPABHOMEPHOM
JIBUKCHUU

JlaGopatopHnas pabora "OnpezneneHue
CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka
WIIN IBWKEHHS [IIApUKA 110 HAKJIIOHHOM
IUIOCKOCTH"

PaBHOyCKOpEHHOE MPAMOJIMHEITHOE
JIBJKEHHE. Y CKOpEHUE




10

CKOpOCTh PaBHOYCKOPEHHOTO
MIPSIMOJIMHEMHOTO BYOKeHUS. ['paduk
CKOpPOCTH

11

Pemenue 3amgau no reme "CKopocTh
PaBHOYCKOPEHHOTO MPSIMOIUHEHHOTO
nBYKeHus"

12

[lepemerieHue npu paBHOYCKOPEHHOM
IPSIMOJIMHENHOM JIBH>KEHUU

13

JlaGopatopHnas pabora "OnpezneneHue
YCKOPEHHUS Tella MPH paBHOYCKOPEHHOM
JIBWKEHHUH 110 HAKJIOHHOM MI0CKOCTH"

14

Pemenue 3anaq nmo teme "llepemenienue
IIPU PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
IBHKeHUN"

15

Jlaboparopnas pabota "HUccnenoBanue
3aBUCUMOCTH IYTHU OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBIKEHUU 0€3
HavaJbHOM ckopoctn"

16

['padmyeckas HHTEpIIpETALIUs YCKOPEHUS,
CKOPOCTH, TPOUJEHHOTO MyTH U
nepeMeneHus 171 MPSIMOIUHEHHOTO
JIBUKCHHUSI

17

Pemenue 3anau no teme "I'papuueckas
WHTEpIpETaIus YCKOPEHUSsI, CKOPOCTH,
MIPOMICHHOTO MTYTH U TIEPEMEIICHUS JITIs1
MPSAMOJIMHEHOTO JBHKEHUS"

18

Yckopenue cBo6oHOTO TIafgeHust. OnbIThI
lanunes




Pemenue 3amaud nmo teme "YckopeHue

19 "

CBOOOIHOTO ITageHUs
BIDKEHHE Tella, OPOIIEHHOI0 MO YIJIOM K

20
TOPU30HTY

21 Pemrenue 3amaa mo teme "J[BrkeHue Tena,
OpOIIIEHHOTO MO/ YIJIOM K TOPU30HTY"
Jlaboparopnas pabota "HccnenoBanue

22 JBUKEHHSI TeJa, OPOIICHHOTO TIOJT YTJIOM K
TOPU30HTY"
Pemenue 3amad mo treme "J{BrokeHUE MO

23 JEHCTBUEM YCKOPEHHUS CBOOOTHOTO
naneHusa"

24 JIBr>KeHUE MO OKPYKHOCTH

75 JInneliHas 1 yrimoBas CKOPOCTb, IEPUOA U
4acToTa

2% CKOpOCTh ¥ YCKOPEHHUE TIPU ABUKEHUU TIO
OKPY>KHOCTH

7 Pemenwne 3agau mo teme " JIBrKeHHE 110
OKpy>kHOCTH"
Ypok-koHpepeHnus "PacniosHaBaHue u

28 MPUOIMKEHHOE OMMMCAHUE PA3TMYHBIX
BHUJIOB MEXAHHUYECKOTO JIBHKEHUS "
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

29 TeMe "MexaHnuecKkoe IBIKEHUE U
CII0COOBI ero onucanus"
[TpoBepounas pabora o Teme

30 "MexaHH4eCKOEe ABUKEHUE U CIIOCOOLI €0

onucanug"




31

[Tepseorii 3akoH HetoTOHA. BEekTOop cHITbI

Bropoii 3akon HeroToHa.

32 PaBHopelicTByrOImas cuiia

33 Tpernii 3akoH Herorona. Cynepno3unus
CHII

34 Cuna ynpyrocrtu. 3akoH ['yka

15 Pemenue 3amau nmo teme "Cuna
yrpyroctu"
JlaGoparopnast padota "UccnenoBanue

16 3aBUCUMOCTH CHJIBI YIIPYTOCTH,
BO3HHKAIOIICH B MPYKUHE, OT CTETICHU
nedopmaruy npy>KuHb!"

37 Cuna tpenus. Koadduument tpenus

13 JlaGopartopHnas pabota "Onpezenenue
KOd(UITUEHTA TPEHUSI CKOTbKCHUS"
Jlaboparopnas pabota "HccnenoBanue

39 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT
CUJIbl HOPMAJIBHOTO JIaBJIeHUA"

40 JIB>KeHUE T M0 OKPY>KHOCTH TIO]T
JIEUCTBUEM HECKOJIbKUX CHII

41 3akoH bepHyium u noabEéMHas cuiia Kpblia
VYpok-koHpepenuus "CoBpeMeHHbIE
JIeTaTeNbHBIC alllapaThl, CyJa Ha

42 MOJIBOAHBIX KPBUIbSIX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOMJISIX. [[BrokeHMe
1oe3/ia Ha MarHUTHOM Mmorynike"

43 Cuna TSKeCcTH U 3aKOH BCEMUPHOTO




TATOTCHUA

JIBr>xeHHE Ten BOKPYT I'PaBUTALMOHHOTO

4 ueHTpa. [lepBast kocMuyeckasi CKOpOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBeCHE MaTeprUabHONM TOYKH.
AOCoIoTHO TBEPOE TEIIO

47 MowmenT cuisbl. [IpaBuino MOMEHTOB

43 VYpoxk-uccienoanue "OnpeneneHue
LIEHTpPA TSHKECTHU PA3JIMYHBIX TEN"
Nmnynsc Tena. 3mMeHnenue umiryibca.

49 NMiynec cunbl. YIpyroe u Heynpyroe
B3aUMO/ICVICTBUE

50 3aKOHBI U3MEHEHHUS U COXPAHEHUS
UMITyJIbCa

51 PeaktuBHOE nBHXKEHUE
Penrenue 3amgad mo reMe "3akoH

52 COXpaHEHUs UMITyJibca. PeakTuBHOE
nBmxenue"

53 Mexanuveckas paboTa U MOIITHOCTh

54 PaGota cuiibl TSXKECTH, CUJIbl YIPYTOCTH U
CHJIBI TPEHHUS
JlaGopatopHnas pabora "OnpezneneHue

55 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM
JIBJKEHUU TeJIa IO TOPU30HTAIIHON
nosepxHoctu"

56 CBs13b SHEepruu u paboThl

57 JlaGopartopHnas pabdota "OnpezeneHue




paboThI CHITBI YIIPYTOCTH TIPU MOABEME

rpysa ¢ UCIIOJIb30BaAHUEM HEIMOABUKHOI'O 1

MOABMKHOTO OJIOKOB"

58

[ToreHmansHas 3HEPrust

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOM SHEPrUu

60

3aKOH N3MEHEHHUS U COXPAHEHUs
MEXaHUYECKON SHEPTUU

61

Pemrennie 3amad mo teMe "3aKOHBI
W3MEHEHUS U COXpaHEHUS MEXaHUYECKOU
sHeprumn"

62

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "B3anMoaelicTBue Tel. 3aKOHEI
coxpaHeHus"

63

[TpoBepounas pabora o Teme
"BzanmopercTBHE Tea. 3aKOHBI
coxpaneHus"

64

Konebarensunoe nBrmxenne. OCHOBHBIE
XapaKTePUCTUKH KOJICOaHUH: TIEpHO/I,
9acTOTa, aMITUTY1a

65

MareMaTnyecKkuii U pyKUHHBIN
masTHUKU. JlabopaTopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

Kosie0aHu# rpy3a Ha HUTHU OT JAJTUHBI HUTH"

0.5

66

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH IMIEepHo/ia Koebanuit
NpPY>KHHHOTO MasiTHUKA OT Macchl rpy3a’

67

FapMOHI/I‘leCKI/Ie KoJIEOaHHs




JlaGopaTtopHast pabota "M3mepenne

68 YCKOpEHUsI CBOOOTHOTO TajaeHus"

69 3aryxatomue Kojebanus. BeiHyK1eHHbIE
kosebanus. Pezonanc

70 IIpeBparienue 3Hepruu npu
K0J1e0aTEIIFHOM JIBHIKCHUN
VYpok-uccnenosanue "lIIposepka

71 HE3aBHCUMOCTH IEPHOJIa KOJICOAHHIA
rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl
rpysa"

7 MexaHuuecKkre BOJIHBI: MPOJIOIbHBIE U
MOTIEpEYHbIE

7 CBolicTBa MEXaHMYECKUX BOJIH. JinHa
BOJIHBI I CKOPOCTH €€ paciipOCTpaHeHus
Ypok-uccnenosanue "HabmroneHue

74 uHTepdepeHn U JUPPaKIUU BOJIH HA
MMOBEPXHOCTH BOJIbI"
VYpok-koH(pepeHuus "Mexanndyeckue

75 BOJIHBI B TBEPIOM Tele. CelicMuueckue
BOJIHBI"

76 3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

77 Pewenue 3anau no reme "3ByK"
Ypoxk-uccienopanue "IKCepUMEHTAILHOE

78 oTpe/ieNieHNe TPAHUI] YACTOTHI CIBIIIIMMBIX
3BYKOBBIX KOJIeOaHMi"

79 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.

AKyCTUYECKUI PE30HAHC.




Ypok-uccrnenosanue "HabmroneHue u

80 00BSCHEHHE aKyCTHYECKOTO pe30HaHca"
Wn¢pa3Byk u yaprpa3syk. Kondepenus

81 "Hcnonb30BaHuE yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHAX"

) DJIEKTPOMArHuTHOE MOJIE U
AJIEKTPOMAarHUTHBIE BOJIHBI

83 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-koupepenuus "lkana
AIIEKTPOMArHUTHBIX BOJH. Mcnionb3oBaHue

84 ANIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM
cBs3u. Pagmonokarnus. KocMuueckas cBs3b
"

25 Pemenwe 3aa4 Ha onpe/eieHne 4acTOThI
U IJTUHBI SJIEKTPOMArHUTHOW BOJIHBI

26 DNeKTpOMarHuTHasl MPUPOIa CBETA.
CkopocTh cBeTa

%7 BonHoBEIE cBOMICTBaA CBETA:!
uHTEepEepeHIHs U AU(PaKITHS

28 JlydeBast Mozienb CBETA U TEOMETPUYECKAs
ontuka. Microunuku ceera

29 IIpstmonMHENHOE pacIpOCTPaHEHNE CBETA.
3atmenust Connua u JIyHbl

90 3akoH oTpaxeHus cBera. [limockoe 3epkano

91 [TocTpoenue n3o0paxkeHuii,
c(hOpPMHUPOBAHHBIX 3€PKATIOM

92 [IpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS




cBeTa. Ilonnoe OTPaXCHUC CBCTA.

93

Jlabopartopnast padota "UccnenoBanue
3aBHCUMOCTH yTJIa MPEJIOMIICHHUS OT yIJia
MaJIeHHUs CBETOBOTO JTyya Ha TPaHHUIIe
«BO3YX-CTEKIIO»"

94

VYpok-uccnenosanue "AHanu3 u
00BSICHEHHE ONTHYECKOr0 Mupaxa"

95

Ypok-koHpepennus "Vcnons3oBanne
MOJTHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

96

JIun3za, Xox ny4el B TUH3E

97

dopmysa TOHKOM JTUH3bI

98

JlaGopartopnast pabota "Onpezenenne
(OKYCHOTO pacCTOSIHUSI U ONTHYECKOM
CHJIBI cOOMparoIe TuH3b"

99

[Torydyenne n300paxeHuii ¢ TOMOIIbIO
coOuparoIel U pacceuBAIOICH TUH3

100

Ypok-koHpepenuus "IlpuHnun aeiicTBus
ONTUYECKUX MTPUOOPOB (MUKPOCKOII,
Tesieckor, ¢poroanmnapar)"

101

I'ma3 xak onTUYeckas cUCTeMa.
BHHBOpyKOCTL " OAaJIbHO30PKOCTDH

102

Paznoxenune 6enoro cBeta B CIIEKTP.
OnrsiTel Herotona. Crnoxxenue
CHEeKTpalbHBIX IIBETOB. Jlucmiepcus cBeTa

103

Ypok-npaktukyM "Habmronenne u
OOBSICHEHHE OIBITOB IO PA3JI0KEHUIO
6enoro cera B criektp. [lonyuyenue 6esoro




1IBETa MPH CJIOKEHUU 1IBETOB"

OmnsiTel Pe3epdopna u miianerapHas

104
MOJIeIb aToMa

105 IToctynatel bopa. Monens aroma bopa.
Hcnyckanue 1 MorjaouieHe cBeTa aTOMOM.

106 KBantsbl. JIuneiuaTeie CrieKTpsl
VYpok-npaktukym "Habmonenue

107 CIUIOIIHBIX U JIMHEUYATHIX CIIEKTPOB
U3JIy4EHUs U UCIlycKaHus"

108 PaagnoaktuBHOCTH. Anb(ha-, 6eTa- U raMma-
U3ITy4YeHUs

109 Crpoenue atomHoro sjpa. Hykinonnas
MOJIeJIb aTOMHOTO sJIpa

110 PannoaktuBHbIe NIpeBpanieHus. M3oromnst

111 Ilepuon nomypacnana
Ypok-koHbpepenmus "JleiicTBue

112 PaZMOaKTUBHBIX U3Iy4YE€HUHN HA KUBBIC
OpPraHMU3MBl. 3alUTa OT PaJUOAKTUBHOIO
n3nydeHus"

13 SnepHble peakiyu. 3aKOHbI COXpaHEHUs
3apsAJ0BOrO U MacCOBOTO YHCET

114 DHeprusi CBSI31 aTOMHBIX sifep. CBs3b

MAacCCBI 1 SHCPIrun

115

Pemenue 3anau no reme "SAnepHeie
peakuuu. DHeprus csazu"

116

Peakuuu cuHTesa u genenus suep.
Hcrounnku sHeprun CoJiHLA U 3BE3]




117

Ypok-koHbepenmus "SnepHas
SHEpreTHKa. JKOJIOTUYECKUE TPOOIEMBI
S1IepHOI SHepreTUKu"

118

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMme "KoseOauusa 1 BoiHEL. CBETOBEIE U
KBaHTOBEIE IBJICHUA"

119

[IpoBepounas padora o teme "Konebanus
1 BOJIHBI. CBETOBBIC U KBAaHTOBBIC
SIBIICHUS"

120

Pemenne pacueTHsIX 10 TEMe
"MexaHuueckoe IBUKeHue"

121

Pemmennie pacueTHBIX M KaU€CTBEHHBIX
3axad4 mo reMme "B3anmoneicraue ten"

122

Pemmennie pacueTHBIX M Ka4€CTBEHHBIX
3a/1a4 1Mo TemMe "3aKOHbl COXPaHECHUS
SHEPruM U uMIryJbca'

123

JlaGopaTopHbie pabOTHI 11O TEME
"Mexanudeckoe IBHxeHue"

124

JlaGopaTtopHbie pabOThI 110 TEME
"BzanmoperictBue Ten"

125

Jlabopatopusie paboTsl o Teme "IIpocTeie
MEXaHU3MBbI"

126

Pemenne pacueTHBIX U KaueCTBEHHBIX
3ajga4 1o reme "Tennossle nponeccs”

127

Pemmenrie pacueTHBIX M Ka4€CTBEHHBIX
3agad4 no reMme "BiaaxsocTs"

128

Pemenne pac4eTHBIX M KAUECTBEHHBIX
3agad 1o teme "KIIJ] TermioBeIx




nsurareaen"

Pemenne PaCUYCTHBIX U KaUCCTBCHHBIX

129 3a/1a4 1o TeMe "3aKOHBI MOCTOSTHHOTO 1
TOoKa"
130 KoHcratupyrormiast KOHTpoabHas paboTa 3a )
I tpumectp
131 Koucratupyromas KoHTpoibHast paboTa 3a |
II Tpumectp
132 Koucratupyromas KoHTpoibHast paboTa 3a |
III TpumecTp
OBUIEE KOJIMYECTBO YACOB I10 132 45

I[TPOTPAMME




ITPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KUIIACC

Kon
NpOBePsSIeMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111ero0 00pa30BaHUA

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pasiindaTthb ABJICHHA I10 OIMMCAHUIO HUX XaAPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh IPOSBIECHUE W3YYEHHBIX (PU3MUYECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3NUECKue sBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIIEIATH

CYILECTBEHHBIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SIBICHUI

1.4

ONUCBHIBATh HM3yYEHHbIE CBOWCTBA Tel W (PU3NUECKHE SIBJICHUS,
UCTONB3yd (U3MYECKHe BEIMYUHBI, INPH ONHCAHUU TMPABUIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YyEMbIX BEJIMYUH, UX
0003HaYeHMS U eIMHHILIBI (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEIUINH

1.5

XapaKTCpPU3oBaTh CBOICTBa TCII, (I)I/I3I/I‘-IGCKI/I€ SABJICHUS W IIPOLICCCHI,
HCIIOJIB3Yysd H3Y4YCHHBIC 3aKOHBI, IIpU J3TOM JdaBaTb CJIOBECHYIO
q)OpMyJII/IPOBKy 3aKOHa MW  3aIlMuCbhiBaTb €TI0 MAaTCMaTUYCCKOC

BBIPA)KCHHE

1.6

OOBACHITh (PU3MUECKHUE SIBJICHUS, TIPOILECCHl M CBOMCTBA TEJ, B TOM
yucjie W B KOHTEKCTE CHUTyallUd MPaKkTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUIYUHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKWx IaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3MUECKUX SBICHUH, (DU3MUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTHU

1.7

peuiaThb paCLIéTHBIe 3aJadyu B 1 -2 HeﬁCTBHH, HUCIIOJIb3YA 3aKOHbI U

(hopMyIIbl, CBsI3BIBAIONTNE (DM3MUYECKHE BETUYHHBI: HA OCHOBE aHaIN3a




YCIOBHMSL 3aJa4yd 3alUChIBaTh KpPaTKOE YCIIOBHE, IIOJICTaBIIATH
¢u3nueckre BETUUUHBI B (HOPMYJIIBI M IPOBOJUTH PACUYEThI, HAXOAUTH
CIPaBOYHBIE JIaHHBIE, HEOOXOAUMBIE Ul PELICHHs 3a]a4, OLEHUBATh

PCATUCTUIHOCTD HOJ'Iy‘-IGHHOfI (I)PIBH‘-IGCKOIZ BCIIMYHUHBI

1.8

pacrio3HaBaTh MpPOOJEMBbI, KOTOPBIE MOXXHO PEIIUTh MPU IOMOIIA
(Gu3NYeCKUX METOJOB, B OINHCAHWU HCCIEJOBAHMUS  BBIACIATH
npoBepseMoe  NpeArnoioxeHue  (TMmoTesy),  pasidyarb U
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3yjbTaT, HAXOAWUTh OIIMOKH B

X0A€ OIIbITa, A€J1aTh BBIBOABLI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOANTH OMBITHl IO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
bu3nyecKkux  CBOWCTB  Tel:  (opMyIHpoBaTh  MPOBEPsiEMbIC
MPENIoIOKEeHNs, coOUpaThb  YCTAHOBKY M3  HIPEIJIOKEHHOIO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBIIOJHATE IMPAMBIC HU3MCPCHUA C HUCIHOJB30BAHUEM AHAJIOIOBBIX M
nu(poBbIX MPUOOPOB, 3aMKCHIBATH TMOKa3aHUS NMPHOOPOB C y4ETOM

3aJJaHHOM aOCOIOTHOM MOTPELTHOCTH U3MEPEHU I

MPOBOANWTH  HCCIEAOBAHWE 3aBUCUMOCTH  OIHOW  (PU3UUECKOU
BEJIMYMHBI OT JAPYroil ¢ HCHOJIB30BAHUEM TNPSIMBIX HW3MEPEHUM,
y4acTBOBaTh B IUIAHMPOBAHHM Y4eOHOTO HCCIEOBAaHUS, COOUPATH
YCTAHOBKY W BBINOJHATh U3MEPEHHUS, CIEAYS PEAIOKEHHOMY IUIaHy,
(bUKCUPOBaTh PE3yIbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3MUYECKHUX
BEJIMYMH B BUJIC MPEJIOKECHHBIX Ta0JIUIl U TPpa(UKOB, 1€7aTh BBIBOIBI

I10 pE3yJibTaTaM HUCCICAOBAHUA

1.12

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEIMYMH, CIEIys
NIPEUI0KEHHON MHCTPYKIUH: TIPU BBITOJHEHUN U3MEpPEHH COOMpaTh
JKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUYHCIATH 3HAYEHHE HCKOMOMU

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

YKa3bIBaThb  IMPUHIIUIIBL }IefICTBHﬂ HpI/I60pOB N  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIHAIIBI HCﬁCTBHH HU3YYCHHBIX
HpI/I60p0B N TCXHUYCCKUX YCTPOﬁCTB C IIOMOIIBKO HX OIIMCaHMH,
HCIIOJIb3Y 3HaHHUA 0 CBOMCTBaxX (bI/ISI/I‘{eCKI/IX SIBIICHHUI u

HeoOXouMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH TNpPUMEPHl (HAXOAUTh HMHPOpPMALMIO O MpHUMEpax)




MPAaKTUYECKOTO UCTOIb30BaHUs (PU3NICCKUX 3HAHUH B TOBCEIHEBHOM
KU3HU JIsi  o0ecriedeHuss OE30MacHOCTH TMpU  OOpamieHuH ¢
npuOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

CO6J'IIO,Z[€HI/IH HOPM 5KOJIOTUYCCKOTO IMOBCACHHUA B oxpyxcalomeﬁ cpeac

1.16

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(OpMaIuu B cetu MHTepHET B
COOTBETCTBUM C 3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U IyTEM CPAaBHEHMS DPa3iIUYHBIX HCTOYHUKOB
BBIJICNIATh MH(OPMAINIO, KOTOpasi SIBISETCS MPOTUBOPEYHBON HIIH

MOJKET OBITH He,HOCTOBepHOﬁ

1.17

HCIIO0JIb30BaTh pu BBIIIOJIHCHU U yueOHBIX 3alaHUI
HAYYHONOIYJISIPHYIO ~ JIUTEeparypy  (usmueckoro  copiepkaHus,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu MHTepHeT, Bianersb
npuéMamMH KOHCTIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HH(POpMaIH

W3 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

c03/1aBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBIE M YCTHBIE COOOIIEHUS
Ha oOcHOBe 2 — 3 HCTOYHUKOB HHPOpMANuu (PHU3UIECKOTO
CoJIepKaHusl, B TOM YHWCJIE MyOJMYHO JIeJIaTh KPaTKHUE COOOIICHHS O
pe3ynbTatax NpPOEKTOB WM Yy4eOHBIX HCCIEIOBaHUM, NpPU 3TOM
rPaMOTHO MCIIOJb30BaTh HM3YYEHHBIM MOHATUMHBIA amnmapar Kypca

(buU3HKH, COMPOBOXKIATH BHICTYIICHUE MPE3EHTAIUEH

1.19

IIpHU BBIIIOJIHCHUH y‘le6HI>IX ITPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacipeacisiTb
00513aHHOCTH B Trpyare B COOTBETCTBUHU C IIOCTABJICHHBIMHA 3aJla4aMu,
CJICOUTh 3a BBIIIOJITHCHHEM IIJIaHA HeﬁCTBHﬁ, aJICKBATHO OLCHHBATH
COOCTBEHHBII BKJIaZA B  JACATCIBHOCTL TI'PYIIIbI, BbBICTPpAWBATH
KOMMYHHKAaTHBHOC B3aI/IMOJIGI\/'ICTBI/I€, Y4YUThbIBaA MHCHUC

OKpY’KaloIMIHUX

8 KVIACC

Kon
MPOBEPsSIEMOr0
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeILHO MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

1.1

HCIIOJIB30BaTh IOHATHUA

1.2

pasindaTth ABJCHHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I?»I/I‘leCKOC SIBJICHUC




1.3

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KalollleM MHpe, B TOM 4HUCiIe (PU3MUECKUE SBICHHUSA B MPHUPO/E,
MIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7auy B Y4EOHYIO, BBIICNATH

CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKHK) PU3NIECKUX SIBICHUI

1.4

ONUCHIBATh HW3yUYEHHBIE CBOWCTBA Tel W (pu3nyeckue sBICHUS,
ucnonp3ys (usnueckue BEIWYMHBI, NPU ONHCAHUM TPABUIBHO
TpPakTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBbIX  BEJIMYMH,
0003HAYCHHS U eIUHUIIBI (PU3NIECKUX BEIUYNH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTMMH
BEJIMYMHAMHU, CTPOUTH  TpapuKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(hbUBUYECKUX BETHMYUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (PM3MUYECKUE SBIICHUS U IPOLECCHI,
WCIOJIb3ySl H3YyYEHHBIE 3aKOHBI, IIPU OTOM JIaBaTh CIIOBECHYIO
(GOpMYITUPOBKY 3aKOHa M  3alHMCHIBaTh €r0 MaTeMaTU4ecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKUE TIPOIECCHl U CBOMCTBA Tell, B TOM YWCIIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh OOBsICHEHHE U3 |
— 2 JIOTMYECKUX IIAroB C MOMOIIbI0 1 — 2 W3y4YEeHHBIX CBOMCTBA

(1)I/I3I/ILICCKI/IX HBJ'ICHI/II‘/'I, (1)I/IBI/ILICCKI/IX 3aKOHAa UK 3aKOHOMEPHOCTHU

1.7

pemare pacy€THbIE 3alaud B 2 — 3 NEHCTBUSA, UCIIONB3Ys 3aKOHBI U
(dhopMyIIbI, CBSI3BIBAIONTNE (DU3MUYECKUE BETUYHHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3a/1a4 3aIIMCHIBATh KPATKOE YCIIOBUE, BBISABIATH HEJOCTATOK
JaHHBIX JJIs peUIeHHs 3aJaud, BBIOMpPATh 3aKOHBI M (OPMYIIBI,
HeoOXxoauMble [UIsl €€ pelleHUs, POBOAUTh pacu€Tbl U CPAaBHUBATH
MOJy4YeHHOEe 3HaueHue (U3MYecKol BETUYMHBI C HU3BECTHBIMU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO pPELIUTh MpPU HOMOIIH
(GU3NYECKUX METOJI0B, CTIONb3Ys ONUCAHUE UCCIICAOBAHMS, BBIIEISTh
MIPOBEPSIEMOE MPEIIIOJIOKEHUE, OLICHUBATh IPABUIBLHOCTH IOPSIAKA

MIPOBEACHUS UCCIICIOBAHUS, JIETIaTh BHIBOIBI

1.9

INPOBOANUTH OMNBITHI O HAOMIOACHUIO (U3UYECKUX SBICHUH WIN
¢usnueckux  CBOMCTB  Ten:  (OpMymHpoOBaTh  MpOBEpSEMbIe
MPEINONIOKEHUS, CcOOMpaTh  YCTAaHOBKY W3  TPEIJIOKESHHOTO

O6OPYI[OB3.HI/I$I, OIIMChIBATh XO OIIbITa U (I)OpMYJ'II/IPOBaTL BBIBObI




1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIIB30BAHUEM aHAJIOrOBBIX
prOOPOB U AATYMKOB (PU3UYECKUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

M3MEPEHHH ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEUTHOCTH

IIPOBOJUTh  MCCJIEJOBAHME  3aBUCUMOCTH  OIHOH  (U3MYECKOil
BEJIMYMHBI OT JAPYroil € HCIIOJB30BAHUEM MPSIMBIX H3MEPEHUI:
IUTAaHUPOBATh HCCIIEJIOBAaHUE, COOMpaTh YCTAHOBKY U BBIMOJIHATH
U3MEpeHus, ciexys  IpeUIOKEeHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCHUMOCTH B BHJAE TaOMUI U rpadukos,

ACJIaTb BBIBOJBI 11O PE3YyJIbTaTaM HCCIICIOBAHUS

1.12

NPOBOJUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cleqys NpPEeNIOKEHHOW MHCTPYKUUH, UM  BBIYMCIATE 3HAYCHHE

BCINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKM O€30MacHOCTH Tmpu  pabore ¢

nabopaTOpHBIM 000PYTI0BAaHUEM

1.14

XapaKTepu30BaTh MNPUHLUNbBI JEHCTBUA H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOH HAa MX OINUCAHUS, HCHOJb3Ys
3HaHHA O CBOMCTBaX (DU3MYECKUX SBICHUM U HEOOXOJIUMBIE

(I)I/ISI/IIICCKI/IG 3aKOHOMCPHOCTHU

pacno3HaBaTb MPOCTBIC TCXHUYCCKHUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI Mo CX€MaM MU CXEMAaTUYHBIM PHUCYHKaM, COCTABJIATHL CXCMbI
QJICKTPHUICCKUX Herne ¢ IMoclieqoBaTeIbHBIM U napaJjijieJIbHbIM
COCAMHECHHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HAUCHHUS

OJIEMEHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

MPUBOJIUTL TMPUMEPHl  (HAXOIUTh HMH(POPMAIMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTIOIb30BaHUS (PU3NIECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 711 oOecrieueHHsi 0€30MacHOCTH MpU  OOpalleHuu ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHHSI 3/IOPOBBS U

cOOJII0ICHNSI HOPM HKOJIOTMYECKOT0 TIOBEICHHUS B OKpY KaloIlel cpee

1.17

OCYIIECTBIISATh TOUCK MH(POpMAINKA (HU3HIECKOTO COJEPIKAHUS B CETH
HNuTepHer, Ha OCHOBE HUMEIOLIMXCSA 3HAHUW U IYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX HCTOYHHUKOB BBIACIATh HMH(POpPMALIMIO, KOTOpas

SABJIICTCA HpOTHBOpC‘IHBOﬁ WJIM MOXKET OBIThH HeI[OCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIpU  BBINIOJIHCHUHA y‘-IC6HBIX 3aJaHuM HAay4YHO-

MOMYJISIPHYIO JIUTEPATYpy (DU3MYECKOTO COJepKaHHUs, CIPaBOYHBIE




MaTepuabl, pecypchl ceTu VIHTepHeT, BnageTh npuéMamu
KOHCIIEKTHPOBAHMs TEeKCTa, mpeoOpa3oBaHuss HHPOPMALIUU U3 OJHOM

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

C03/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE M KPATKUE YCTHBIE COOOIICHNUS,
0000mmas uHGOPMAIMIO W3 HECKOJIBKHX HCTOYHHKOB (DU3HUECKOTO
colepKaHus, B TOM YHCJIE MYyOJMYHO TPEICTABIATh PE3yIbTAThI
MPOCKTHOM WJIM HUCCJEA0BATENIbCKOM JEATEIbHOCTH, IPU 3ITOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOXIATb BLICTYIIICHUC Hp636HTaHHeﬁ

1.20

IIPU BBIIOJHEHUH Y4YEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX
IPOLIECCOB PacIpeeNsTh O0S3aHHOCTH B IPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMHM ~ 33Ja4aMH, CJICIATb 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBATb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JCSITENbHOCTb TPYMIbI, BBICTPAWBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpPOSBIAA  T'OTOBHOCTH

pa3pemath KOHQIUKTHI

9 KUIACC

Kon
MpoBePSIEeMOro
pe3yJjbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATBI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUYCHHBIC ITIOHATUS

1.2

pas3jinuaTth SABJICHUA IO ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I31/I‘IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (DU3MUYECKUX SBJICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKue SBICHUS B MPHUPOIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a7ady B YUEOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKHK) PUINUECKUX SIBICHUI

1.4

OIMCHIBATH W3y4YCHHBIC CBOHCTBA Tl M (PU3NYECKUE SBIICHHS,
UCTIONB3yd (U3WYECKHE BEIMYUHBI, TNPH ONHCAHWU TPABUIBHO
TPAaKTOBaTh  (U3MYECKUH  CMBICT  HCIOIB3YyEeMBIX  BEIUYHH,
0003HAYEeHHS U eIMHHIIBI (PU3NUECKUX BEIUYHH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (DU3WYECKYI0 BEIHYUHY C JAPYTHMH

BCINMYMHAMMU, CTPOUTH Fpa(l)I/IKI/I N3YUYCHHBIX 3aBHCUMOCTEH




(1)I/ISI/IIICCKI/IX BCINYHNH

1.5

XapaKTCepU3oBaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUSI W IIPOLICCCHI,
HCIIOJIB3YsT HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JAaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa MW  3aIlIucCbhiBaThb €10 MAaTEeMaTUYCCKOC

BBIPAKCHUE

1.6

OOBSICHATH (PU3NUECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIBI 2 — 3 W3Y4YEHHBIX CBOWCTBA

(I)I/ISI/IIICCKI/IX HBHCHHﬁ, (1)I/I3I/I‘{eCKI/IX 3dKOHa UK 3aKOHOMEPHOCTU

1.7

pemiate pacuéTHbele 3aAaud (omuparolpecs Ha cHcTeMy u3 2 — 3
YPaBHECHHIA), WCIONB3Ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHC
¢u3nveckre BEIMYMHBI: HA OCHOBE aHalW3a YCIOBHS 3a/Ia4yd
3alMUCbIBATh KpPATKOC  YCJIIOBUC, BBISBJIATH HCOOCTAKOIIUEC HUIIU
M30BITOYHBIE JAHHBIC, BEIOUPATh 3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIS
JUIS PELIeHUs, MPOBOAWTHL PACUYETHl M OIICHUBATH PEATUCTHYHOCTDH

MOJIy4E€HHOT'0 3Ha4Y€HUs (PU3HUECKON BEJIUYUHBI

1.8

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PEUINTh MNpU IOMOIIU
(bU3MYECKUX METOZOB, MCIOJb3Ysl OMMCAHUE HCCIICTOBAHUS, BBIIEIATH
IIPOBEPSEMOE NPEAIIOIOKEHUE, OLICHUBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHUA MCCIIEAOBAaHUA, JElIaThb BBIBOJbI, HHTEPIPETUPOBATH

pe3yJibTaThl HAOIIOJCHHIM U OIIBITOB

1.9

MPOBOJUTH OIBITHI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUH HITH
(bU3MYECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 00OpYyOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro

pe3ynbTaThl, (OPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJIUTh TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUH,
OmpesieNisisi CpelHee 3HaueHUe H3MepsieMoil BenMuYuHBI ((hOKycHOE
paccTosiHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

M3MepeHus (U3MEPUTENBHOTO Tpubopa)

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
WCIIOIb30BAaHUEM TPSIMBIX M3MEPEHUM: TUTAHUPOBATH HUCCIIEIOBAHHE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl
MOJTy9eHHOW 3aBHCUMOCTH (M3MUYECKUX BEIMYMH B BHJE TaOJUIU

rpaduKoB, AeNaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIeI0BAHUS




1.12

MPOBOAWTh  KOCBEHHBIE  HM3MEpPEHHUs]  (PU3MYECKHMX  BEIUYMH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATH HW3MEPEHHUs, Cleays MNpPeJIOKEHHON WHCTPYKIMH,
BBIUHCIATh 3HAYEHHWE BEIMYMHBI M AHAIM3UPOBATH IIOJyUYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnrofaTh TMpaBWia TEXHUKH Oe3omacHOCTH Tpu  paboTte ¢

1a00paTOpPHBIM 000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC TNPH3HAKM M3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepuasgbHas TOuKa, a0COIOTHO TBEPAOE TEJO, TOUEUHBIN HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJeNIb aToMa, HYKJIOHHAs

MOZCJIb aTOMHOI'0O AApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3yYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUA, HCIOJbB3YS
3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHHA U HEOOXOIUMBIE

(bu3HIecKre 3aKOHOMEPHOCTH

1.16

UCIIONB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB 51
TEXHOJIOTHYECKHUX IPOILIECCOB MPH PELICHUH Y4eOHO-IPAKTHUECKUX
3aja4, ONTUYECKHE CXEMBI ISl MOCTPOEHHs N300pa’keHHUH B MJIOCKOM

3epKajie U COOMparoIIeH JTHH3e

1.17

[PUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HH Il oOecrieyeHus: 0€30mMacHOCTH MpH  OOpameHuH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBBS U

COOJTFOICHUST HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKpY KAOIIEH cpere

1.18

OCYIIECTBIISATH MOUCK HHPOpMAIK GU3HYECKOTO COACPKAHUS B CETH
HNHTepHeT, caMOCTOSTENBHO (OPMYIHpPYsT TOUCKOBBIM  3aIpoc,
HaxoJWUTb MYTH  OMNpPEACNICHUs  JOCTOBEPHOCTH  TOJYyYEHHOMU
HH@OpMaHHH Ha OCHOBC HMCIOIUXCA 3HaHUH U JOITIOJIHUTCIIBbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh IPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUA  Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (PHU3UUECKOro COAEpKaHMsI, CIIPaBOUYHBIE
MaTepuanbl, pecypchl ceth MHTepHeT, BnaneTe npuUéMaMu
KOHCIIEKTHPOBAHMs TEeKCTa, mpeoOpa3oBaHusi MHPOPMALIUU U3 OJHOM

3HaKOBOW CHUCTEMBI B IPYTYIO




1.20

CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE HWH(OPMALUU W3 HECKOJIbKUX HCTOUYHUKOB (PU3HUECKOTO
coJiepKaHusl, MyOJIMYHO MPEJCTABIATh PE3YyJIbTaThl MPOEKTHOW WU
UCCIIEIOBATENbCKONM  AEATENBbHOCTH, IpPU  3TOM  TI'PAMOTHO
KCIOJIb30BaTh U3YUYEHHbIN MOHATUMHBIN annapaT u3y4aeMoro pasjaeiia
(GU3MKNM U COMPOBOXKIATh BBICTYIUJICHHE Npe3eHTalueld ¢ y4eToM

0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

IIPU BBINOJHEHUHM Y4E€OHBIX MPOEKTOB M HCCIENOBaHUM (pU3mueckux
MPOIIECCOB PACIIPEACISITh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMHM  3aJa4dYaMu, CJICOUTh 3a BBIIIOJIHCHHUEM IJ1aHa
JNEUCTBUA M KOPPEKTHPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIAJ B JCITENBHOCTb TPYMIBI, BBICTPAaUBATh
KOMMYHI/IKaTI/IBHOG BSaI/IMOILGI\/’ICTBI/IC, HpOfIBJ’I?IfI TOTOBHOCTH

paspenatb KOH(QIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3aeia

Kon

3JIEMCEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

®duzuka — Hayka O mpuponc. SBneHus npupoabl.
dOu3nyeckue SIBJICHUSA: MEXaHHYCCKHC, TCIIJIOBBIC,

SJICKTPUYICCKUEC, MAITHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznueckne BenudyuHbL. V3Mepenuwe — (uzmueckux
BenmuunH.  ®usuueckue  npubopsl.  [lorpemHocTsh

n3MepeHnii. MexayHapoHash CUCTEMA €IMHHI]

1.3

ECTCCTBCHHOHay‘{HBIﬁ MCTOA ITO3HAHUA: Ha6J'IIO,I[CHI/Ie,
MMOCTAHOBKAa HAY4YHOI'0 BOIIPOCA, BBIABHMIKCHHUC TUIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKE THUIIOTC3, 00BsCHEHHE

HAOJIFOJAEMOT0 SABJICHUSA

1.4

Onucanue GpU3NUECKUX ABJICHUN C TOMOIIBIO MOJIEIeH

1.5

[TpakTrueckue padbOThI:

N3Mmepenne paccTosiHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pa3MepoB MajbIX Te.

N3mepenue TtemmepaTypsl NPU IOMOIIM KUJKOCTHOIO

TEPMOMETPA U JaTYMKA TEMIIEPATypPbl

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mephl.

2.1 OnbIThl,  JOKa3bIBAIOLIME  JIUCKPETHOE  CTPOECHHUE
BElIeCTBa
JBuxenne uvactun BemectBa. (B3 CKOpPOCTHU

2.2 JBIDKEHUSI 4YacTul ¢ TeMmmepaTypoil. bpoyHoBckoe
nBIKeHue, muddysus

23 B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKMBAaHHC




24

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOSHHE Ta30B,
KUAKOCTeH U TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
B3anmocBs3b MeXIy CBONCTBaAaMHU BEILIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

OCc0oOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6

[TpakTuueckue pabOTHI:

Onenka pauaMeTpa aToMa  METOAOM  pSIoB  (C
ucIonb30BanueM pororpaduii).

OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B.
OnpIThI o 00HapyKEHHIO JENCTBUSA CHII

MOJICKYJIAPHOTO IIPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JABU)KECHHE
32 Ckopoctb. CpenHsis CKOPOCTh NpU HEPAaBHOMEPHOM
' JIBIKEHUH. Pacy€T myTH U BpeMEHM IBHYKEHUS
SIBnenune uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
33 TeJl KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBW)KCHHS TEIL
Macca kak Mepa UHEPTHOCTH TeJla
34 ITnotHOCTH BemecTBa. CBA3b INIOTHOCTU € KOJIUYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna Kak XapakTepHCTHKA B3aUMOJIEHCTBUSA TeEIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
' MIOMOUIbIO TUHAMOMETpA
37 SIBnenue TaroreHus u cuia Tspkectu. Cunna TSKECTH Ha
' JIpyrux riaserax. Bec tena. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJBXKEHHS M TPEHUE IOKOS.
' TpeHune B npUpoie U TEXHUKE
1.9 Crnoxxenue cuil, HaNpaBiI€HHBIX IO OJHOW HPSAMOM.
' PaBHOzelWCcTBYIOIAs CUII
3.10 [TpakTrueckue padbOThI:

OnpeneneHI/Ie CKOPOCTH  PABHOMCPHOI'O  IBUIKCHUA

(mapuka B JKHUJIKOCTH, MOJIETH  DJIEKTPUUECKOTrO




aBToMoOMNIE M Tak janee). OrmnpexneneHue cpeaHei
CKOpOCTH CKOJBXEHUs Opycka WIM IIapuka 1o
HAaKJIOHHOM mIockocTH. OmnpeneneHue  IIOTHOCTU
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh PAcTsDKEHUs (edopManuu) NpyKUHBI OT
NPUIOKEHHON  cuibl.  OMBITEL, JAEMOHCTPUPYIOIINE
3aBUCUMOCTb CUJIbI TPEHHSI CKOJIbKEHMs OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

dusnyeckue SBICHUS B npupoac: nmpuMepbl ABUXKCHUA C

3.11 pa3IMYHBIMUA CKOPOCTSIMU B JKUBOM M HEXHUBOU IIPUPOJE,
JeCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHuyeckue ycTpoiucTBa: AMHAMOMETD, NOIIIMITHUKI
JTABJIEHUE TBEPJBIX TEJIL, XKUJIKOCTEM U TA30B
il HaBnenue TBEpAoro Tema. CrocoObl YMEHBUICHHS U
' YBEJIMUYEHUS JaBJICHUS
47 JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS raza oT o0bEMa,
' TEeMIEePaTypbl
43 [lepenaya naBneHus: TBEPABIMHU TellaMU, KHIKOCTIMU U
' razamu. 3akoH [lackans. [IlneBMaTHueckue MaluHbl
3aBUCUMOCTh  JABJIGHUS KUAKOCTH OT  TJIyOHHBI.
4.4 I'unpocTratudeckuii mapagokc. CooOIIArONTUECs COCYIbI.
I'uapaBnnueckue MEXaHU3MBbI
ATtmocdepa 3emnn u atMmocdepHoe napnerue. [punanHel
45 CyIIECTBOBaHUS BO3AYHIHOW oOomouku 3emin. OTMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JABICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 N3smepenne armocdeprnoro nasneHus. Ilpubopsr mis
' U3MEpEeHUs: aTMOC(EepHOro J1aBiIeHUs
JlefictBue KUAKOCTM M ra3a Ha IOIPYKEHHOE B HHX
4.7 Teno. BelTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bozayxonnasanue
4.9 [TpakTuyeckue paboOTHI:

HccrnegoBanne 3aBUCHMOCTH Beca Tella B BOJIE OT




00béMa TMOrpyEHHOM B JKHIAKOCTh 4YacTH TeJja.
OnpeneneHye BbITAIKUBAOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TENO, TNOrpy:k€HHOe B  JKHAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CHIIbI, JACUCTBYIOLIECH
Ha TeJIO0 B JKHUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKHUBAIOIIEH
CHJIBI, JICUCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
NOTPYKEHHOU B JKMJIKOCTh 4aCTH TeJa U OT IUIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomerpa  WIH

KOHCTPYUPOBaHHE  JIOAKM W  OIpeleseHue e

Ipy30I0AbEMHOCTH

@u3nyeckue  ABJIEHUA B NPHUPOJE:  BIUSHHUE
4.10 aTMOC(EPHOTO JIaBJICHUS HA )KUBOW OpraHU3M, IJIABAHHE

pBIO

TexHu4yeckue YCTPONCTBA: COOOIIAIOMINECS COCYIbL,
A1l YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONH Hacoc,

apeomerp

PABOTA, MOIIHOCTbB, SHEPT'UA

5.1 Mexanuueckas pabora
5.2 MexaHndeckasi MOIIIHOCTh
53 [IpocThie MeXaHM3MBI: pbIUar, OJIOK, HAKJIOHHAS
' m1ockocThb. [IpaBuiio paBHOBECHUS pblyara
54 [TpumeHeHne paBuiia paBHOBECHS pblyara K OJI0Ky
«3o0n0T0e  mpaBwio»  MexaHuku.  Koadduuument
5.5 IIOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmanbHast SJHEPTUU TeJa, MOJHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [Tonnass MexaHuyeckas SHEprus. 3aKOH H3MEHEHUs U
' COXpaHEHHUsI MEXaHUYECKOW YHEPTUU
5.9 [TpakTrueckue paboTHI:

Onpenenenne paboOTHl CHIIBI TPEHUSI IPU PAaBHOMEPHOM

JBMOXKCHHUM TEJla II0 FOpI/ISOHTaJTBHOﬁ IMOBCPXHOCTH.




Hccnenosanue yCIIOBUI paBHOBECHS ppIyara.
N3mepenne KIIJI HakimoHHONW I1u10cKOCTH. M3ydenue

3aKOHa COXPAaHEHUS] MEXaHUIECKON SHEPTUH

dusnyeckue SABJICHUS B npupoac: pblHaru B TCJIC

5.10
YeJioBeKa
TexHuueckue yCTPOMCTBA: pblYar, IMOABWKHBIA U
5.11 HETOABUKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MIPOCTHIE
MEXaHHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsieMble 3J1eMEHTBI COIEPAKAHUS
pasaena 3JIeMEeHTa
6 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI  MOJEKYJISIPHO-KMHETHYECKOU
61 TEOpUM CTpOEHHUs BelmlecTBa. Macca u  pa3mepsl
' Mosiekysn.  OmbIThI, TOATBEPXKIAIONIME  OCHOBHBIE
MTOJIOKEHUS MOJIEKYJISIPHOKMHETHUECKOU TEOPUH
Mogenu  TBEPAOTO, IKUAKOTO M razoo0pa3HOro
6.2 cocrtosiHMM BemecTBa. Kpucramnumueckue u amopdHbie
Tena
OObscHeHne CBOMCTB ra3oB, KUJIKOCTEH U TBEPHABIX Tel
6.3 Ha OCHOBE [IOJIOKEHUUA MOJEKYISIPHOKMHETHYECKOM
TEOPUHU
6.4 CmauuBaHue U KaOWUISIPHBIC SIBICHUS
6.5 TemnoBoe paclIMpeHre U CxKATHE
66 Temneparypa. CBsi3b TeMmrmepatypsl €O CKOPOCTBIO
‘ TETJIOBOTO JABUKEHUS YaCTHI]
6.7 Baytpennss sneprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH
. SHEPTHUH: TEIIoNepeaada U CoBepIleHne paboThl
6.8 Buapl Temonepenaun: TEmIONPOBOIHOCTh, KOHBEKITHS,
' M3JIy4eHue
6.9 KonnuectBo  TemwioTrel. YieapHas — TEIIOEMKOCTH




BCIICCTBA

TemnooOMeH H TEIIOBOE paBHOBECHC. ypaBHCHI/Ie

6.10
TEIIOBOTO OanmaHca
611 [InaBneHue u OTBEpAEBAHNE KPUCTATUIMUYECKUX BEIIECTB.
' VY nenbHas TEmIOTa IIABICHUS
[TapooOpazoBanne u  KOHIeHcauus.  VcnapeHwue.
610 Kunenne. YpaenpHass  TemwioTa  MmapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATypbl KUIMEHUS OT aTMOC(HEPHOIO
JABJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TOMIUBA. Y IeNbHAs TEIJI0Ta CTOPaHuUs
[Ipuntuner  paboTel  TermmoBeIX — asuratene  KIIJ]
6.15 TEIUIOBOTO ABUrareis. TenaoBble ABUTaTeNnd U 3allluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHMs U MPEBPAILEHUS YHEPT U B TETIJIOBBIX
6.16
rpoleccax
6.17 [IpakTuyeckue pabOTHI:

OnbIThI 1o 0OHapyKEHUIO JEUCTBHUSA cu
MOJIEKYJISIPHOTO TPUTSIKEHHUS.

OneITel 1O BBIPAIIMBAHUIO KPUCTAIOB MOBapeHHOU
COJIM MJIM caxapa.

OnbITHl IO HAOJIIOACHHUIO TETVIOBOTO PACIIMPEHUS Ta30B,
KHUAKOCTEN U TBEPABIX TEJ.

Omnpenenenue AaBleHUs BO3AyXa B OaJUIOHE MIMTPHIIA.
OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIN OXJIaKICHUS.
[IpoBepka ruMoTE3bl JUHEHHONW 3aBUCHUMOCTH JTMHBI
CTOJOUKa >KHIKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TEMIIEPATYPBI.

HaGmtonenne n3MeHeHHs BHYTpPEHHEH 3HEpPIUM Tela B
pe3ynbTaTe Temonepeaayu U padoThl BHEITHUX CHUIL.

HccnenoBanue siBIeHUS TemiooOMeHa IIpyU CMCIIMBAHHUN




XOJIOJTHOM Y TOpSiY€il BOJBI.

OnpeneneHne KOJMYECTBA  TEIUIOTHI, MOJYYEHHOTO
BOJIOW TMPHU TEIUIOOOMEHE C HArpeThiM METaUIMYCCKUM
TATUHIPOM.

Omnpenenenue yAeIbHON TEMIIOEMKOCTH BEIICCTRA.
HccnenoBanue npouecca nucrnapeHusl.

Omnpenenenne OTHOCUTENIBLHON BIAKHOCTH BO3/IyXa.

Omnpenenenne yaeIbHON TEMIOTHI TUIABJICHHUS JIB/A.

6.18

@dusnueckue SBICHHS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SIBICHUS B TPUPOJE,
KpUCTaJIJIbl B IpUpoJie, u3nydenue CoiHla, 3aMep3aHue
BOZI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes, CHeTa.

6.19

TexHuueckue  yCTpOWMCTBA:  KallWUIAPBI, IIPUMEpHI
WCIIOJIb30BAaHUs KPHUCTAIIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4YUK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THIPOMETPBI, ICUXPOMETp, MapoBas TypOuHA,

ABUTAaTCJIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpuzaius Tei. J[Ba poaa 3JIeKTPUYECKUX 3apsI0B
B3anmopeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJAEHCTBHS 3apsSKEHHBIX TENl OT
BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEKIY TETAMH)
DnexTpuyeckoe noje. HanpsEHHOCTh NMEKTPUUYECKOTO

7.3 nosisd. IIpuHIMI cyneprno3suuuu 3JIeKTPUYECKUX MOoJIer
(Ha KaueCTBEHHOM YpPOBHE)
Hocurenun »snexkTpuyeckux 3apsaoB. ODJIeMEHTapHBII

7.4 anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHUKN 1
TUDIIEKTPUKU

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

7.6 DneKTpuyeckuid  TOK.  YCJIOBUS  CYILECTBOBaHUS

SJICKTPHUYCCKOI'O TOKA. M CTOYHHKY OCTOSIHHOTO TOKa




HeﬁCTBHﬂ QJICKTPHUICCKOI'O TOKa (TeHJ’IOBOG,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTAX U ra3zax
oy Onexktpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
. HaIpsKEHUE
79 ConpoTuBienue IIPOBO/IHUKA. VY nenbHoe
' COIIPOTHBIIEHUE BEILIECTBA
7.10 3akon Oma 1t ygacTKa 1enu
711 IlocnenoBarenbHOE W NApaJUICNIBHOE  COEIMHEHUE
' IIPOBOJHHUKOB
Pabota W MOIIHOCTH JJIEKTPHUUYECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
713 DJeKTpUUecKue LEeNd U TOTPEeOUTENH HIIEKTPUYECKON
' sHepruu B ObITy. KopoTkoe 3amblkaHne
[TocrossuHbIE MarHuThl. B3amMopencTBUE TOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe Tojie 3eMJIM U €ro
' 3Ha4YeHHE JUIS )KU3HU Ha 3emie
716 OmnpIiT Dpcrena. MarHuTHOE TMOJIE AIEKTPUIECKOTO TOKA.
' [IpuMeHeHne 3EeKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHUTHOI'O TOJISI HA TPOBOJHUK C TOKOM.
717 DJeKTpoABUTaTelb MOCTOSIHHOIO ToKa. Vcmnonbp3zoBaHue
' ANIEKTPOJIBUraTeyeil B TEXHUYECKUX YCTpPOMCTBAaX MU Ha
TpaHCIOpTe
OneiTel  @apages.  SIBieHue  2JIEKTPOMArHUTHOMN
7.18
nHaykuuu. [Ipasumno Jlenna
DneKTporeHeparop. CrniocoOsl NOJIyYECHUS
7.19 NIEKTPUYECKOM  DHEPIHH. ONEeKTpOCTaHIIMM ~ Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUU
7.20 [IpakTueckue padbOTHI:

OnbITH 10 HAOTIOICHUIO JICKTPU3AIUN TNl WHIYKIIHCH

" 1IpH COIIPUKOCHOBCHHUH.




HccnenoBanue JeHCTBUSI DJIGKTPHUECKOTO TIONS Ha
MIPOBOJAHUKY M TUDIIEKTPUKHU.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON IEnH
IMOCTOSTHHOT'O TOKa.

H3mepenHue u peryJanpoBaHUE CHITBI TOKA.

N3mepenue u peryampoBaHue HaIpsHKEHUS.
UccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, UIYIIETO Yepe3
PE3UCTOpP, OT CONMPOTHBIICHUS PE3UCTOPA M HATPSIKEHUS
Ha PEe3UCTOpE.

OmBITHI, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepuara.
[IpoBepka TmpaBWia CIOXKECHHS HANMPSHKCHUH — TIPH
MOCJIEIOBATEIbHOM ~ COEAMHEHUM JBYX PE3UCTOPOB.
[TpoBepka mpaBuia Il CHIBI TOKa MpPU HapaieIbHOM
COCMMHEHHH  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3ucTop.
OnpeneneHre  MOIIHOCTU  3JEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HaINpsKEHUS
Ha Heil. Onpenenenue KII/ narpesarens. MccinenoBanue
MarHUTHOTO B3aMMOJEHCTBHUS MOCTOSHHBIX MAarHUTOB.
N3yuenre MarHuTHOTO MO TOCTOSTHHBIX MarHUTOB TIPH
UX O0BeIMHEHWM W pazaeneHun. VcciaepoBaHue
NEHUCTBUS DJIEKTPUUECKOT0 TOKA HA MarHUTHYIO CTPEIIKY.
OnpITel, JEMOHCTPHUPYIOIIUE  3aBUCUMOCTh  CHJIBI
B3aUMOJICHCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CUJIBI
TOKa W HampaBlIieHWs TOKa B KaTymke. 3ydeHue

HeﬁCTBHH MArduMTHOTO II0JII Ha MPOBOAHHK C TOKOM.

KoncrpynpoBanue u U3y4YCHHE paboThI
BIIEKTPOABUTATES. N3mepenne KIIA
3JEKTPOJBUTATEIIbHOMN YCTaHOBKH. ONEBITE o

HUCCICAOBAHUIO ABJICHUA BJ'IGKTpOMaFHI/ITHOﬁ HHOYKOUU:

HCCIIeJOBaHNE M3MCHEHHN 3HAauYCHHUSI H HaIpaBJICHUA




HHAYKIMOHHOI'O TOKa

7.21

@usnyeckue ABICHUS B IMPUPOAE: IEKTPUUECKUE
ABIICHUA B  aTMocdepe, DBJICKTPUUYECTBO  KHUBBIX
OpPTaHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Jpeid MOIFoCoB,
POJIb MATHUTHOTO TOJIS IJISl J)KU3HM Ha 3eMile, MOJSPHOE

CHAHUC

7.22

TexHu4eckue yCTpOWCTBA: 3JIEKTPOCKOIN, aMIIepMerp,
BOJIBTMETD, PEOCTAT, CYETUUK IIEKTPUYECKOM DHEPIuw,
3JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HAarpeBaTesIbHbIE
AIIEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, JJIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKAa, rCHEPATOP IMOCTOAHHOT'O TOKa

9 KUIACC
Kon
paszen Kon anemenra IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
a
8 MEXAHMWYECKMUE ABJIEHUA
o1 Mexannueckoe JBWXKEHHME. MaTepuaibHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKECHHUS
8.3 PaBHOMEpHOE NpSIMOIMHENHOE TBUKEHHUE
HepaBHomepHoe mnpsimonuHeiiHoe nBmwkeHue. CpemaHss
8.4 U MIHOBEHHas CKOPOCTh Tejla IMpH HEpaBHOMEPHOM
JIBIOKEHUH
a5 Yckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE
' JIBIDKEHUE
8.6 CsoOognoe nagenne. OnbITe! [ anunes
PaBHOMEpHOE nBMKEHME MO OKpyKHOCTH. I[lepuon u
8.7 yactoTa oOpaimieHus. JIuHeliHas U yrioBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 IlepBe1ii 3akon HeroToHa




8.9

Bropoii 3akon HeroTona

8.10 Tpertwnii 3akoH HproToHa

8.11 IIpuHIUI Cynepno3uuu CUI

8.12 Cuna ynpyroctu. 3akoH ['yka

8 13 Cuna TpeHHs: CUJIa TPEHUS CKOJIBXKEHMsI, CHUJIa TPEHUs
' MOKOSI, IPYTHe BUIBI TPCHUS

S 14 Cuna TsKECTM W 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHnne cBOOOTHOTO MaIeHuUs

815 JBuxenne  mnaHer  Bokpyr  Connua.  Ilepsas
' KocMHu4ecKasi ckopocTb. HeBecoMocTs 1 eperpysku

216 PaBHOBecue MaTepraibHON TOUKH. AOCOIIOTHO TBEPIOE
' TENO

817 PaBHOBecue TBEPIOro TeNa € 3aKPEIUIEHHOM OCBIO
' BpanieHus1. MomeHT cwibl. LleHTp TsxecTn

8.18 Nmnyinbsc Tena. 3menenue umiynbca. MImyise critbl

8.19 3aKOH COXpaHEHHS UMITYJIbCA

8.20 PeakTuBHOE IBHKEHUE

8.21 Mexanuyeckasi paboTa U MOILITHOCTb

827 PaGota cun TsDKecTH, yHpyroct, TpeHus. CBsi3b
' SHEpPruM U paboThI

823 [loreHunanbHass dSHeprus Teja, MOAHATOrO  Haj
' MOBEPXHOCTHIO 3eMJIN

8.24 IloTeHnumanpHas SHEPrUs CKATOU NPy KUHBI

Kunernueckass »Heprus. Teopema o0 KHHETHYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUun
8.27 [TpakTrueckue pabOTHI:

Omnpenenenue cpeaHE CKOPOCTH CKOJIbXKEHHUS Opycka
WKW JBWXKCHHA LIapHuKa I10 HAKJIOHHON IIIOCKOCTH.
OmnpeneneHre yCKOpEHUs! Tella MPH PaBHOYCKOPEHHOM
JABHUXKXCHUU 110 HAKJIOHHOH IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HaYaIbHON CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIM NIPHU PABHOYCKOPEHHOM




JBIDKEHUM 0e3 HayaJlbHOW CKOPOCTH ITyTH OTHOCATCS
KaK psl HEYETHBIX YHCEN, TO COOTBETCTBYIOINE
IPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIB)KEHUS
OT CHJIBl HOpMaJbHOro JaBiieHus. OmpeneneHue
kodpduureHTa TpeHus ckoiabxkeHus. Ornpenenenue
KECTKOCTU TMpYyXkuHbL. OrnpenenreHre padOThl CHIIBI
TPEHUs TpU PAaBHOMEPHOM JIBXKEHMH Tejla 10
TOpPU30HTANIBHON TOBepxHOCTH. OrmnpeneneHue padboThI
CUIBl  yOpyrocTd  mpu  noabéMe  Ipys3a ¢
UCIIOJIb30BAHUEM  HENOJABIKHOTO U IOJBUXKHOIO

OJIOKOB

duznyeckue SIBICHUSI B nmpupoac: MpujirvBbl U OTJIMBBLI,

8.28 JIBWKeHUe ITuiaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBI>KEHUE KUBBIX OPTAaHU3MOB
290 TexHuueckne  yCTpOWCTBA:  CHUAOMETP, JATYUKHU

IMMOJIOKCHUA, pACCTOAHNA U YCKOPCHUSA, PAKCTDI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JABUKCHUC. OcHoBHbBIC XapaKTCPUCTUKU

> KoJIeOaHUi: TIEpHOJI, YaCTOTa, aMIUTHTY 1A
02 Marematnueckuit u IIPYKWHHBIN MasITHUKHU.
' [IpeBpaieHne sHepruu Npu KoiaedaTeIbHOM JABHKEHUU
93 3aryxatomue KoyiebaHus. BbIHyKIeHHBIE KoseOaHUs.
' Pe3onanc
Mexanudeckue BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHbIe W TOTMEpEYHbIE BONHBI. JlTMHA BOJHBI U
' CKOpPOCTbh €€ paclpocTpaHeHHs. MexaHWn4eCKue BOJIHBI
B TBEP/IOM TeJie, CEUCMUYECKUE BOJTHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
9.7 [TpakTuyeckue paboTHI:

OmnpeneneHue 4acToTel M NepUoAa  KojeOaHM
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue  4acToThl M mepHoAa  KoJjeOaHHi




NPY>KUHHOTO MasTHUKA
HccnenoBanne 3aBUCHMOCTH —TepHOJa  KojeOaHWi
NOJBEUIEHHOTO K HHUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH — TepHoJa  KojeOaHui
NpYy)KHHHOTO MasTHHUKAa OT Maccel Tpy3a. I[IpoBepka
HE3aBHCUMOCTH neprozaa KoneOaHui rpy3a,
MOJBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH

npyxuHsl. M3Mepenne yckopeHusi cCBOOOAHOTO NaieHus

®duznyeckue SBICHUS B IMpHUpOAC: BOCIIPHUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
IlyHaMH, 3XO
99 TexHUYECKHE YCTPOMCTBA: 3XOJOT, HCIIOJIb30BAHKE

YIIBTPa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 3neKTpOMarHUTHHIX BOJIH
103 DrnexTpoMarHutHas npupoga cBeta. CKOpoOCTh CBeTa.
' BonHoBEIE cBOMICTBa cBETA
10 [IpakTrueckue padbOTHI:
10.4 N3ydyeHue CBOMCTB  SJEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TestehoHa
dusnyeckre SBICHUA B MPUPOJE: OHOIOrHMYECKOoe
10.5 JICUCTBUE BUJIMIMOTO, yIbTParOIETOBOTO u
PEHTIC€HOBCKOI'O U3JIy4eHU N
10.6 Texnuueckue YCTPOWCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA
11.1 JlydeBast mozensb cBera. IcTOUuHMKY cBEeTa
11.2 [IpsiMonuHeitHOe pacipoCTpaHEHUE CBETA
13 Otpaxenue ceta. [Inockoe 3epkano. 3aKkoH OTpakeHUs

CB€Ta

11.4

IIpenomnenne cBera. 3akOH NPEJIOMIIEHUS CBeTa.

ITonHoOC BHYTPCHHEC OTPAKCHUC CBCTA




JIunza. Xop yuei B IMH3E

OnTtHnyeckass cHCTeMa Q)OToannapaTa, MHKPOCKOIIa U

11.6
TeJecKoIa
117 I'ma3 kak onTudeckas cucrema. bnm3opykocTts
' JATbHO30PKOCTh
138 Pasnosxxenue Oernoro cBeta B cnekTp. OnbiTel HploTOHA.
. CrnosxeHue crieKTpaibHbIX IIBETOB. Jlucriepcus cBeTa
[IpakTrueckue padbOTHI:
HccnenoBanne  3aBHCHUMOCTH ~ yrjia  OTPaKCHUS
CBETOBOI'O JIy4a OT yIJla a/JIeHuUs.
W3ydyeHne xapaKTepUCTHK H300pakeHHs TNpeaAMeTa B
IUIOCKOM 3€pKaJie.
HccnenoBanne  3aBUCHUMOCTH  yIjla  NPEJIOMIICHUS
CBETOBOTO JIy4a OT YyIJIa MaJeHHs Ha TPAHULIE «BO3AYX —
11.9 CTEKJIION.
[Tomyuenne wm300pa’keHU € TOMOINBIO CoOMparomei
JIUH3BL.
Omnpenenenre (OKYCHOTO pAcCTOSHUS M ONTHYECKOMH
CHJIBI COOMpAIOIIEH TNH3HI.
OmnbITHI 110 Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.
OnpITEl MO BOCHPUATHIO I[BETA MPEAMETOB TMpPU HX
HaOJII0IGHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue ABICHUs B npupoze: 3arMeHus CoaHIa u
11.10 JlyHbl, 11BE€Ta TEJ, ONTHYECKHE SIBJICHUSI B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 Texnuueckue YCTPONMCTBA: OYKHU, [IEPUCKOIL,
' doToanmapar, ONTUYECKHE CBETOBOIbI
12 KBAHTOBBIE SABJIEHUA
11 OmnbiTel Pesepdopaa u mnmaHeTapHas MOJENb aToMa.
' Mopens atoma bopa
122 Hcnyckanue M NOTMJIOLIEHHE CBETa aToMOM. KBaHTHI.
' JIuHeityaTeie CIEKTpPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3IydeHUs
12.4 Crpoenne aromHoro szapa. HyxnoHHas Mozens




ATOMHOTI'O sgapa. M3oTtonsl

PagunoaxTuBHble mpeBpamienus. Ilepuon momypacmnana

12.5
aTOMHBIX S7IEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsAI0BOrO U
' MacCOBOI'0 YHCEI
12.7 OHeprus CBA3M aTOMHBIX s11ep. CBsA3b MacChl U YHEPTUU
123 Peakuuu cunresa u nenenus sanep. Vicrounuku sHeprun
' ConHia u 3BE37
129 Snepnas osHeprernka. JlelicTBUE  paMOAKTHUBHBIX
' W3JIyYEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboTHI:
HaGntoneHne CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHULIbI
0 TOpMO3HOMY IyTH (TI0 poTorpadusim).
W3mepenue paainoakTUBHOTO (poHa
@usnueckue SABJICHHUS B IPUPOJE: €CTECTBEHHBIN
paZoaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 PagUOAKTUBHOE U3JIyYCHUE I[IPUPOAHBIX MUHEPAJIOB,
JICUCTBHE PAJMOAKTUBHBIX MW3JIIy4YEHUH HA OpraHu3M
4eJI0BEKa
112 TexHnueckue YCTpOMCTBa: CIEKTPOCKOII,

WHJVBHIyaJIbHBIA TO3UMETP, KaMepa Buinbscona




MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpOBePsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpedOBaHUSI K NMPEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTebLHOI
NMPOrpaMMbl OCHOBHOTI0 0011ero odpa3zosanus Ha ocHoBe PI'OC

[lonumanue pond  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U II03HABa€MOCTHU SIBJICHUW MPUPOABI, O POJM D3KCIEPUMEHTa B
¢usuke, o cucreMooOpasyromeil poau (U3MKA B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHUKH M TEXHOJOTHi, 00 3BOIIONMHU
¢u3nUecKUx 3HAHUKA W MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTMHE MHpa, O BKIAJE POCCUICKMX U 3apyOeKHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHUC TEXHUKU U TEXHOJIOTHI

3HaHMS O BHUJAX MaTepuu (BELIECTBO U TMOJIE€), O JIBKEHUH Kak
croco0e CyIIeCTBOBAHUS MaTepHu, 00 aTOMHO-MOJIEKYJISIPHONU TEOpUU
CTpPOEHMsI BellecTBa, O (U3NYECKOM CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYeCKHX, TEIUIOBbIX, 3JEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE Pa3anudaTh sBICHUSA 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUIN
B OKpPYXarollleM MHpEe, BBIIEHAS HX CYLIECTBEHHbIE CBOMCTBA

(mpu3HaKH)

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHUMHOIO amnmapara M CHMBOJHUYCCKOI'O
SA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX OJId PCHICHUSA y‘~I€6HI)IX 3aaa4,
YMCHHUC XapaKTCpU30BATb CBOMCTBa TCII, (I)I/ISI/I‘IGCKI/Ie SABJICHHUA U

MIPOLIECCHI, UCTIONB3YS QYHIaMEHTAIBHBIC U YMITUPUUYECKUE 3aKOHBI

VYMeHue onuchBaTh HN3YUCHHBIC CBOMCTBA TEN U CpI/I3I/I‘-IeCKI/IC SABJICHUA,

HCIIOJIb3Ys (1)I/I3I/ILI€CKI/IC BCIINYHHBI

BiageHne oOCHOBaMH METOZOB HAy4dHOTO IIO3HAHHUS C  YYETOM
COOIOICHUS TIPaBWJI OE30MACHOTO Tpyna: HabmoaeHNe (PU3NIEeCKIX

SIBJICHUU :




YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
W3 JTaHHOTO Habopa 00OpYIOBAaHMS MO WHCTPYKIIMHU, OMHCHIBATH XOJI
OIBITA U 3AMUCHIBATh €r0 PE3YJIbTAThl, (POPMYITUPOBATH BHIBOJIBI;
MPOBE/ICHUE TIPSMBIX M KOCBEHHBIX U3MEPEHHH (PU3MUSCKUX BEITHUUH:
YMEHHE IUIAHMUPOBATh H3MEPEHHS, CaMOCTOSATEIILHO COOUpaTh
IKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HWHCTPYKIIMH, BBIYHCIIATH
S3HAYCHUC BCIIMYMHBI W AHAJIM3UPOBATH IMOJTYYCHHBLIC PC3YJIbTAThI C
yu€TOM 33JJaHHOM TOTPEUTHOCTH PE3YIIbTaTOB H3MEPEHHUIA;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ;
CaMOCTOSITENILHO ~ COOMpPATh JKCIEPHUMEHTAIbHYIO YCTAHOBKY H
NPOBOJUTh  MCCIICIOBAHUE IO  HMHCTPYKIUH,  IPEICTABIATH
IMMOJIYYCHHBIC 3aBUCUMOCTHU (1)I/I3I/I'-ICCKI/IX BCJIIMYNH B BHJC Ta6J'II/IH )51
rpadUKOB, YUUTHIBATH MIOTPEITHOCTH, JI€TIaTh BBIBOJIBI 10 pe3yIbTaTaM

HUCCICI0OBAaHUA

[loHumMaHue  XapakTepHBIX  CBOMCTB  (M3MYECKHX  MOETei
(MarepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJAEIH CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEPIABIX TeJ, IUIAHETapHas MOJEIb AaToOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX s

00BbsICHEHUS (PU3MUYECKUX MPOLIECCOB

YMmeHue oOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEN, B TOM
9yuciIe W B KOHTEKCTE CHTyallMid MPAaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUYNHHO-CIICACTBEHHBIC CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHBIE CBOMCTBA (PH3UUECKUX

ﬂBHeHHﬁ, (bl/ISI/I‘leCKI/Ie 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJCIU

VYMmeHnue pemath pacuéTHble 3afaud (Ha Oasze 2 — 3 ypaBHeHHil),
UCTONB3Ysd 3aKOHBI W (GOpMYyJbl, CBs3bIBAalONINE (PU3HUECKUE
BEIMYMHBI, B YaCTHOCTH, 3allCHIBATh KPAaTKOE YCJIOBHE 3alayH,
BBISIBJISATh  HEJOCTAIOIIME JIaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHMs], UCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATUCTUYHOCTH IOIYYEHHOIO
3HA4YeHUs1 (PU3NYECKON BEITMYMHBI; YMEHHUE OMpPEeIsATh Pa3MEPHOCTD

(bu3nyecKoil BeNNYNHBI, MOTYYECHHON IPU PEILICHUH 3aaun

YMeHue XapakTepu3oBaThb IPUHLUIBI  JECHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX HPHUOOPOB, W MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUSA O

CBOMCTBax (I)I/I3I/I‘-IGCKI/IX SBJICHHMH U H6‘06XO,Z[I/IMBI€ (I)I/ISI/I‘-IGCKI/IG




3dKOHOMCPHOCTH

10

YMeHue UCHoNIb30BaTh 3HAHUA O (PUIUYECKUX SBICHUAX B
MOBCETHEBHON JKM3HHM i1 OOeCledeHuss O€30MacHOCTH TpH
oOpamieHMM ¢ OBITOBBIMH ~ TIpHOOpaMH ¥ TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 370POBbS M  COONIOACHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpeje; MMOHUMaHKE
HEOOXOUMOCTH TPUMEHEHUS TOCTKEHUH (U3UKU U TEXHOJOTUH

AJIg paliuOHaJIbHOI'O NPHUPOAO0IIOJIb30BaHUA

11

OneIT moucka, mHpeoOpa3oBaHUs M IMpeJACTaBiIeHHUs] HHGOpMaLuu
(GU3MYEeCKOro CoAEp)KaHUS C MCIOJB30BaHHMEM HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTH; YMEHHE OIIEHUBATh JOCTOBEPHOCTH
NOJyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAHUH WU
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB,  yYMEHHE  HCIHOJb30BAaTh  IPHU
BBHITIOJIHEHUH YYEOHBIX 3a/JIaHUil HAYYHO-TIOMYJISIPHYIO JIHTEPaTypy
(bu3n4ecKoro cojepxkaHus, CIPaBOUYHBIE MaTEpUANbl, PECYpPChl CETH
WnTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa30BAHUS
MHpOpPMAaLlMM W3 OJHON 3HAKOBOH CHUCTEMBI B JpPYyryl0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC€ I/IHq)OpMaI_[I/II/I N3 HECKOJIbKUX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXKAHUSA, IPOBEPAEMbIX HA

OI'd 1O ®U3UKE
Kon IIpoBepsieMblIii 3J1eMEHT COACPKAHUS
1 MEXAHWYECKUE ABJIEHUA
. Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema OTCUéTa.
' OTHOCUTENHHOCTD ABHKCHUS
PaBHOMepHOE M HepaBHOMepHOe aBmxkeHHEe. Cpemsis ckopocTh. Dopmyria
1.2 JUTS BBIYMCIICHUS CPEAHEH CKOpOoCTH: vV = S/t
PaBHOMepHOE TpsIMONIMHENHOE NBM)KEHHE. 3aBUCHUMOCTbh KOOPAMHATHI Teja
OT BPEMEHH B CJIy4ae paBHOMEPHOTO MIPSMOJIMHEHHOTO JIBYKCHHUSI:
13 xX(f)=x,+ut
I'padmku 3aBUCUMOCTH OT BPEMEHH ISl MPOCKIIMH CKOPOCTH, MPOCKIIMH
MepeMeNIeHus, yTH, KOOPJIWHATHI IPU PABHOMEPHOM MPSMOJUHEHHOM
JIBIJKEHU U
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHH B CIydyae PaBHOYCKOPEHHOTO
MPSAMOJIMHEITHOTO JBHXKCHUS:
2
Sy =vy, s+ ay= ;
2
DopmyJibl SISl TPOSKIIMU TEPEMEIECHUS, TTPOSKIIMU CKOPOCTU U MPOCKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JIBUKEHUU:
1.4 s, (r)=vgl\.-r—n_\.-£.
2
U.\'U) =Upy 1,
a (f)=canst,
L):I: - v-_l.: =2a.s,
I'padyiku 3aBHCHMOCTH OT BpPEMEHHU ISl MPOCKIHUU YCKOPEHHUS, MPOSKIMH
CKOPOCTH, MPOEKIHH TEpeMENIeHUsI, KOOPAUHATBI MPU PaBHOYCKOPEHHOM
MIPSIMOJIMHEHTHOM JIBH>KCHHUH
1.5 CBoOoanoe manenune. Dopmysibl, ONMHUCHIBAIOIINE CBOOOJHOE TaJCHHUE Teia

I10 BCPTUKAJIHN (IIBI/I)KeHI/IC TCJIa BHU3 MJIM BBCPX OTHOCUTCIILHO IMOBCPXHOCTHU




3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHH MJIsi TMPOEKIUU YCKOPEHHS,
NPOEKIMH CKOPOCTH W KOOPJAMHATHI MPH CBOOOJHOM TMAJCHUU Tena I10

BEPTUKAIIN

CKOpoCTh PaBHOMEPHOTO JBIKCHHS Tella MO OKPY)KHOCTH. HampaiieHue
CKOPOCTH.
dopmyna A BBIYUCICHUS CKOPOCTH Yepe3 PaauyC OKPYKHOCTH H TEPUO/T
oOparnieHus:

2R

T

LlenTpocTpemurenbHoe yckopeHue. HampaBieHHe IEHTPOCTPEMHUTEILHOTO

1.6 yckopenus. opMyina Uit BBIYMCIEHUS YCKOPEHMUS:
)
L L
TR
dopmyiia, cBsI3bIBAIOLIAs IEPUOJL U YACTOTY OOpaIlCHUS:
V= !
/2
Macca. [InotHoCTh BemecTBa. @opMyiia Ul BBIYUCICHUS INIOTHOCTH
fi m
1.7 V
1.8 Cuna — BexTopHas (usznueckas BenuunHa. CrokeHue cui
1.9 SABnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHnanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHJIBI,
JEUCTBYIOIIEH Ha TEJIO0
Bzaumopeiicteue ten. Tpernii 3akoH HeroToHa:
1.11 FE—ﬂ:_‘Fi—}E
1.12 Tpenue nokos u TpeHue cKonbkeHusd. Dopmyrna Uisi BBIYMCICHUS MOIYJIIS




CHJIBI TPCHUSA CKOJIBKCHUSA:

FIF =pn-N

1.13

Hedbopmarnus Tema. Ynpyrue u Heymnpyrue aedopmaruu. 3aKoH YIPYrou

nedopmanuu (3akoH ['yka):

F=Fk-Al

1.14

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

My -MA
o
Cuia TSOKECTH. YCKOpeHI/Ie CBO6OI[HOFO ImaacCHU:A.
q)OpMyHa JJIA BBIYHUCIICHUA CUJIBI TAXKCCTHU B6HI/I3I/I IMOBCPXHOCTHU 3emnu: F =
I[BI/DKCHI/IG IJIAaHCT BOKPYT COHHHa. HepBaﬂ KOCMHUYCCKast CKOPOCTh.

HesecomocTs u neperpysku

1.15

Nmmynbse Tena — BekTopHas (pu3uvecKas BeTnIrHa.
p=mi

Nmnynse cucrtemsl Ten. M3MeHenne uMiyibca. MIMIynbe cusbl

1.16

3akoH COXpPAaHCHUSA UMITYJIbCA JJIA 3aMKHYTOI\/'I CUCTEMBI TCJI:
p=myly +m, U, =const

PeakTuBHOE ABMKEHUE

1.17

Mexanunueckas pabota. @opmysia Al BBIYUCICHUS paOOThI CHIIBL:

A=Fscosct

Mexannuyeckas MOITHOCTb:

1.18

Kunernueckas u IMOTCHIHAJIbHAs SHCPIrus. (DopMyJIa JJIs1 BBIYMCIICHUS

KUHETUYECKON IHEPTUM:




2
LY
B
Teopema o kuHeTH4yeckoit s3Heprun. opmysa AJisi BEIYUCICHUS
MOTEHIIUATBHOU SHEPTUH TeNa, OIHATOTO

HaI 3eMIIEH:

E_=mgh
P‘ —

Mexannueckas OHCPIUA:

E=E;+E ?

119 3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmyJa s 3aKoHa
COXPAaHEHHUsI MEXaHUYECKOI SHEPTruu B OTCYTCTBHE CUJI TpeHUs: E = const.
IIpeBpaieHne MeXxaHNUYECKON YHEPTUH MTPU HATUYUH CUJIBI TPEHUS.
IIpocTeie MexaHU3MBL. «30JI0TOE IPABUII0» MEXAHUKH.

Peryar. Moment cwbl: M - Fl.
VYcnoBue paBHOBecHUs pblyara:
M +M,+...=0
1.20
[TonBuxHbI 1 HenoABHXKHBINA 6110ku. KII/] mpocThix MexaHU3MOB,
= Aﬂm&&m
Aaaq:aqmmaﬂ
JlaBiieHre TBEPAOTO TENA.
dopmyna 1715 BEIYUCIICHUS JaBJIeHUs TBEPIOTO Tea:
_F
P= g
191 JaBnenue raza. ATmocdepHoe TaBieHuUE.
' I'mapocraTnyeckoe AaBlIeHUE BHYTPH KUJIKOCTH.
®dopmyna 1715 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Dn,
1.22 3akoH [lackansa. ['unpaBnuyeckuii nmpecc
1.23 3akon Apxumena. dopmyna sl ONpeAesieHUs BBITAJIKUBAIOIIEH CHIIBI,




JEWCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WJIN ra3:
-F _.‘l._I:m. = pg V

VcaoBue nnapanus teaa. [lnaBanue CYJO0B 1 BO3AYXOILIaBAHUEC

Mexannueckue kosnebOaHus. AMIUIMTYJA, HEpUOJ U YacToTa KoJieOaHHil.

dopmyna, CBSI3BIBAIOIIAS YACTOTY U MEPHO] KOJICOAHUIA:

1.24
s 1
T
195 MareMaTnueckuii U INpPYKUHHBIA MasTHUKU. [IpeBpalnieHue dHepruu Ipu
K071€0aTeIbHOM ABUKEHUHU
1.26 3aryxaromue koneOanus. BeiHykeHHble kKojeOanus. Pezonanc
Mexannyeckue BosHBL [IpononbHble 1 onepedHble BOJIHBL. [[1Ha BOIHBI U
CKOPOCTb pacIpOCTPaHEHUs] BOJIHBI:
1.27
h=v-T
198 3ByK. ['poMKOCTB 1 BICOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJIHBI HA TPAHUILIC
nByx cpell. MHdpa3Byk U ynbTpa3ByK
1.29 IIpaxmuueckue pabomul

N3Mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; )KECTKOCTH
MpYXUHBL; K03 PULIMEeHTa TPEHUS CKOIBXKEHHSI; pa0OTHI CHIIBI TPEHUS, CUJIBI
YIPYTOCTH; CPEAHEN CKOPOCTHU JIBHIKEHHS OpYCKa MO HAKIOHHOMW IJIOCKOCTH;
ycKopeHus: Opycka Hpu JBIXKEHUHU IO HAKJIOHHOM IUIOCKOCTH; YacTOTHI U
nepuosia KojeOaHM MaTeMaTHYeCKOr0 MAasTHHKA; YacTOThl M Mepuoja
KoaebOauuii MNPy KUHHOIO MasaTHHUKA, MOMCHTA CHIJIbI, JIGIZCTB}GOHIGFO Ha
pblyar; paboThl CHJIBI YOPYroCTH IpH TNOABEME TIpy3a C IOMOIIBIO
HETOABUKHOTO OJIOKa; pabdOThl CWJIBI yNPYrOCTH TMPHU TOABEME Tpy3a C
MOMOIIBIO TIOJIBUKHOTO OJIOKA.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00b&Ma MOrpykEHHOU
YacTH TeJa U OT IUIOTHOCTH JKUJKOCTU; HE3aBUCUMOCTH BBITAIKHWBAKOLIEH
CWJIBI OT MAaccChl Te€Ja; CHJIbl TPEHMs CKOJIBXKEHHS OT CHJIBI HOPMaJIbHOTO
AaBJICHUA W OT poaa IMOBCPXHOCTH; CHIIbBI YIPYI'OCTH, BOSHI/IK&IOHICIZ B
MpYy>XUHE, OT CTeNeHHu AeopMaliy MPYKUHBI, YCKOPeHHs Opycka OT yruia
HaKJIOHA HampaBisionied; mnepuoga (4acToThl) KoJieOaHUW HUTSIHOTO
MasiTHUKa OT JUIMHBI HUTH; Meproa KoueOaHU MPYKUHHOTO MasTHHKA OT

Macchl Ipy3a UM JKECTKOCTHU IPYXKUHBI, HCCIECIOBAHME HE3aBUCUMOCTH




nepuona KoyseOaHWd HUTSHOTO MasTHHKA OT Macchl Tpys3a. IIpoBepka

YCJIOBUS paBHOBCCHUSA pblUara

Qusuueckue sA61eHUs 6 npupode. TIPUMEPHl IBIKEHHUS C PasInYHBIMU
CKOPOCTSIMM B JKMBOW M HEXKHMBOW NPHUPOJE, NEHWCTBHE CHIIBI TPEHUS B

npupoac M TEXHUKE, MNPUIIMBBI U OTJIIMUBbBI, JABUKCHHUC IIJIAHCT ComHeuHOM

1.30 CUCTEMBI, PEaKTUBHOE J[IBJKEHUE J>KHUBBIX OPraHU3MOB, pblYard B TeJe
YeJI0BEKa, BIMSHUE aTMOC(HEPHOro JIaBICHUs Ha )KUBOI OpraHusM, IjaBaHHue
pBIO, BOCIIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETpSICEHHUE, CelicMHUYecKue
BOJIHBI, IIyHaMH, 9XO0
Texnuueckue ycmpoucmea. CIAIOMETD, NJATYUKH IOJOKEHUSA, PACCTOSAHUA U
YCKOpEHUS, AMHAMOMETD, NOAIIMIHUKU, DPAKETHI, pblYar, NOJBHKHBIA H

131 HENOJIBUKHBIA OJIOKH, HAKJIOHHASI IIJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY,

' cooOmIaoIIecs COCyAbl, yCTPOMCTBO BOJOIPOBO/IA, THAPABINYECKHUN ITpecc,
MaHOMETp, OapoMeTp, BBICOTOMEDP, MOPIIHEBOH HACOC, apeoMeTp, HXOJIOT,
HCIOJIb30BAaHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIIVIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH CTPOEHUs

2.1 BemiecTBa. Mojenn TBEPAOTO, JKUAKOTO U Ta3000pa3HOrO  COCTOSIHUN
BenlecTBa. Kpucramumueckue u amopHsle Tena

59 JlBmkeHne dactul BemecTBa. CBSA3b CKOPOCTH JABM)KEHHS YacTUL C

. temnepatypoil. BpoyHoBckoe nBuxenue, Tuddy3us

2.3 CMaunBaHUE U KaWUISIPHBIE SBJICHUS

24 TenoBoe paciupeHue u cxxarue

2.5 TennoBoe paBHOBECHE

"6 Buytpennss sueprus. Pabota u Teruionepenaya Kak crnocoObl M3MEHEHUS

' BHYTpPEHHE!N 3HEPTUU

2.7 Bunel Tenonepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS, U3ITyYEHHE
HarpeBanne wu oxuaxzaenue ten. KonuuecTBo TEmIOTH. Y jaenbHas
TEIUIOEMKOCTb:

2.8 : \

O=cm(t, -1 )
2.9 3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX Ipolleccax. Y paBHEHUE TEIIOBOTO

OasaHca:




Q1 _Qg +...=0

2.10

Hcnapenue u xonaeHcanus. V3MeHeHue BHYTpEHHEHW SHEpruu B Mpoliecce
WCMapeHusi M KoHJeHcauuu. KumeHwe KUIAKOCTU. YenbHas TemioTa

napoo6pazoBanus: L = Q/m

2.11

Brnaxnocts BO31yxa

2.12

[InaBnenne u xpucraumsanus. 3MeHeHMe BHYTPEHHEH JSHEpPIuM IIpU

IJIAaBJICHUU U KpUCTAJUIU3AallUH. YV nennHas TEIjaoTa MIaBJICHUS:

2.13

BHYTpeHHHH OHCPIrus CropaHvsd TOILIMBA. VaennHas TerioTa CropaHuAa

TorumBa: ¢ = Q/m

2.14

[Tpuniuns! paboTs! TermnoBbix Apurarenei. KI1/[ TemmoBoro npurarens

2.15

IIpaxmuueckue pabomul

N3mepenne  yaenbHOW  TEIUIOEMKOCTH  METAJUIMYECKOrO  [MJIMHJPA;
KOJIMYECTBA TEIUIOTHI, IIOJyYEHHOIO BOJOM KOMHATHOM TeMIIEpaTyphl
(UKCUPOBAaHHON Macchbl, B KOTOPYIO OIyIIEH HArpeThlii IWINHAD;
KOJINYECTBA TEIUIOTHI, OTJAAHHOI'O HAarpeThIM IMJIMHAPOM, HOCIE OIYCKaHUS
€ro B BOJly KOMHATHOIN TeMIIEpaTypbl; OTHOCUTEIBHOM BIIaXXHOCTU BO3/yXa;
yAEIbHOM  TEemIoThl  IUIaBleHUs JbAa. VcciegoBaHue  M3MEHEHHUs
TeMIepaTypbl BOJBI MPU PA3TUYHBIX YCIOBUAX; SBJICHUS TEINIOOOMEHA MpHU

CMELIMBAaHNUHU XOJIOAHOW U ropsYel BOABL; IIpoliecca NCIapEHUS

2.16

Quszuueckue AGNeHUs 6 npupode: TIOBEPXHOCTHOE HATSHKCHHE W
KallWUISIPHBIE SIBIICHUS B TNPHUPOJE, KPUCTAUIBI B MPUPOJE, H3IIydeHUE
ConHua, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHHUE POCHI,

TyMaHa, UHC, CHCTa

2.17

Texnuueckue  ycmpoticmea: — KalWUISIPbl, TNPUMEPbl  MCIOJIb30BaHUS
KpUCTAJIJIOB, JKUAKOCTHBI TEPMOMETp, JAAaTUYMK TEMIEpPaTypbl, TEPMOC,
CHUCTeMa OTOIUICHUSI IOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBas TypOuHa,

JBUTATEJIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA




3.1 Onektpusanus Tei. /[Ba BU1a SIEKTPUUECKUX 3apsii0B
3.2 B3anmoneiictue 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHMS JIEKTPUUYECKOTro 3apsiia
34 Onektpuyeckoe mnose. Hanpsok€HHOCTh anekTpuueckoro mnosst. [lpuHnmn
CYNEPIIO3UIINH JIEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpuueckux 3apsiyioB. JleHCTBUE 3IEKTPUYECKOTO TOJIS HA
aNeKTpuuecKue 3apsaapl. [[poBOAHUKY U JUIIEKTPUKU
[TocTostHHBIN 3neKkTpuueckuid TOK. [lelicTBus 3nexkTpuyeckoro Toka. Cuna
Toka. Hanpsbxenue.
3.6 I=q/t,U=A4/q
DIEeKTPpUYECKOE COMPOTUBIIEHUE. Y ICIIBHOE AIEKTPUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
38 3akon Oma jyutst yuacTtka snexrpudeckoit nenu: [ = U/R
[TocnenoBarensHOE COETMHEHNUE TPOBOHUKOB:
e  TT—FT AT - R—PR .
3.9 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
R
U=U;I=1+1;R=—.
ST -7 2
CwMmeranHbple COeTMHEHHS TIPOBOTHUKOB
Pabota u MmomHOCTE 3nekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH J[>xoyns — Jlenna:
3.11 2
. O=I"-R-t
310 OneiT Dpcrena. MarHuTHoe moJie MPSIMOTO MPOBOJHUKA € TOKOM. JInHUM
MarHUTHOW WMHIYKITUH
313 MarsnuTHOe 1OJIe MOCTOSIHHOIO MarHuTa. B3anMoneicTBHE NOCTOSHHBIX

MarHuToOB




3.14

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15 OnbiTel @apages. SABiaeHue dMeKTpoMarHuTHON uHaykuu. [Ipasuno Jlenna
Ipakmuueckue pabomol
N3mepeHue 3IEKTPUYECKOIO  CONPOTHBIIEHUS  PE3UCTOpPA;  MOIIHOCTH
ANIEKTPUYECKOTO TOKa; pabOTHI 3JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbl TOKA, BO3HUKAIOIIEIO B IIPOBOJIHHUKE
(pe3ucropbl, JaMIo4kKa), OT HamNpsHKEHUs] Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTHUBIIEHUS OT JJIMHBI IPOBOJIHMKA, IUIOHIAJAN €ro
MIONIEPEYHOI0 CEUYEHHUS U YJIENbHOIO CONIPOTHUBIICHUS.
[IpoBepka  mpaBuima Uil DJIEKTPUYECKOTO HalpsDKEHUus  IpuU
[IOCJIEA0BATEIPHOM COEAMHEHWU IPOBOAHHMKOB; IIpaBWJIa Uil  CHIIBI
AJIEKTPUYECKOTO0 TOKA MpU MapajlIeIbHOM COEIUHEHUH MPOBOJIHUKOB
(pe3ucTopshl U JaMIOYKA)
Dusuueckue s61eHUs 6 npupode: 3SJEKTPUUECKUE SBJICHUS B aTtmocdepe,

3.17 AIIEKTPUYECTBO KMBBIX OPraHW3MOB, MarHUTHOE Toje 3emud, Apeid
MIOJIFOCOB, POJIb MAarHUTHOTO TIOJIS IJIs KU3HU HA 3eMJIie, OIS PHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOIN, aMIIEPMETP, BOJIBTMETpP, PEOCTar,
CUETYMK DJIEKTPUYECKOM OSHEPruu, HIIEKTPOOCBETUTENIbHbIE MPUOOPHI,

3.18 HarpeBaTelIbHbIE AIIEKTPOTIPUOOPHI (mpumepsr), 3JEKTPUYECKHE
IIPEIOXPaHUTENH, 3JIEKTPOMArHUT, IEKTPOJABHUraTeNlb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIE BOJHEI. [1IKkana 3JIeKTpOMarHuTHBIX BOJTH

3.20 JlydeBast mozenb cBera. [IpsmonnHeliHOE paclipoCcTpaHEHHUE CBETa

3.21 3akoH oTpaxeHus cBerta. [lockoe 3epkano

3.22 IIpenomiieHue cBeTa. 3aKOH MPEIIOMIICHHUS CBETA

3.23 Hucnepcus ceera

3.94 JIunza. Xopn nyueil B nmH3e. POKYCHOE pacCTOsSHME JMH3BL. OnTHueckas

’ cwia muH3bl: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. Onruyeckre npubopsl
3.26 Ilpakmuueckue pabomol

HH#HPar##l13MepeHre ONTUYECKON CHUJIBI COOMpArOIIel JTHH3bI; (POKYCHOTO
paccTosiHMA coOHMparome JHH3bI (II0 CBOMCTBY pPaBEHCTBA pPa3MEpOB
npeaMeTa U M300pakeHHs1, KOT/1a IpeIMET PaciojIokeH B IBOMHOM (okyce),

IMoKas3aTeyid MPECJIOMIICHUA CTCKIIA.




#i#HPar#H#lccnenoBanue cBOWCTBa N300paXKEHUsI, MOJYYEHHOTO C ITOMOILBIO
cobuparomiell JMH3bl; U3MEHEHUsI (DOKYCHOTO PAaCCTOSHUS JIBYX CIOMXEHHBIX
JIMH3; 3aBUCUMOCTH yTJIa NPEJIOMJICHHS CBETOBOTO JIyda OT yIJla MaJeHHus Ha

I'paHUIC «BO3AYX — CTCKIIO»

Qusuueckue sasnenus 6 npupoode. 3armeHus Connua u JlyHbl, 1Bera Tedn,

327 OIITHYECKHE SIBIIEHUS B aTMocepe (1BeT Heba, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpouicmea: OUYKHM, TEPUCKOIN, (oToanmapar, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBEBGIE SABJIEHUA
il PagnoaktuBHOCTh. Aub(a-, Oera-, ramma-uznydyeHus. Peakuuu anbda-u
. Oera-pacmana
40 Omnertel Pesepdopna nmo paccesauio anbda-dactui. Ilranerapnas monenb
' aToma
4.3 CocraB aromHoro sapa. M3otomnsl
4.4 Ilepron nomypacnaga aTOMHBIX SA€p
4.5 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOTO UUCEIN
Dusuueckue sA6IeHUA 8 Npupooe: ECTECTBCHHBIM paJNOAaKTHBHBIA (oH,
4.6 KOCMHMYECKHE Jy4YH, PaJUOAKTUBHOE H3JIy4YE€HUE IPHUPOJIHBIX MUHEPAJOB,
JeCTBYE paJIMOAKTUBHBIX U3yUYEHUI Ha OpraHU3M 4eJI0BEKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKON, WHAMBUAYAIbHBI JO3UMETP,

kamepa BunbcoHa, siepHast sHEpreTuKa




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

®usuka, 7 knacc/ [leppiukun .M., UBanos A.W., AkuroHepHO€E 00111€CTBO
«3parenscTBO «IIpocBenienue

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiinoHepHOE 00I11ECTBO
«3narenbctBo «IIpocBenieHuey

» dusuka, 9 knacc/ [epeimkun U.M., I'yrauk E.M., UBanoB A.U., [TerpoBa

M.A., AkuuonepHoe o0iectBo «M3aarensctBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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