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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO 0O0Iero oOpa3oBaHUS
COCTaBJICHA HAa OCHOBE IOJOXEHHA M TpeOOBaHUU K Pe3ysbTaTaM OCBOCHHS Ha
yriay0inEHHOM YPOBHE OCHOBHOM 00pa3oBaTelbHON MPOTrpaMMbl, MPEICTABIECHHBIX
B ®I'OC 00O, a Takxe ¢ yuérom (denepaibHON paboyeil mporpaMmbl BOCIIUTAHUS
u Konuenuuu npenonaBanus yueoHoro npeamera «Ousukay.

CopepxaHue mnporpaMMbl IO (PU3MKE HANPABIEHO HA YJIOBJIETBOPEHHE
NOBBIIICHHBIX 3alpOCOB O0YyYaroOIIMXCs, CTPEeMSIIUXCS K Oojee TriyOOKOMy
OCBOCHMIO (M3UYECKUX 3HAHUW, M Ha (POPMUPOBAHUE ECTECTBEHHO-HAYUYHOM
rpaMOTHOCTH  oOOydawmuxcsi. B mnporpamme 1o (¢u3MKe  yYHUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mnpeaMera B peanusauuud tpedoBanuii ®I'OC OO0 k
MJTAHUPYEMBIM JTUYHOCTHBIM U METaIlPEAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TAKKE
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma o (pu3MKe ycTaHaBIMBAET PACIPEIELICHHE YUeOHOro MaTepraa
1o rojgam oOyueHus (1o Kjiaccam), MpejJiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
M3Y4YEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COACpKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU paboueil IporpaMMsl MO0 y4eOHOMY IPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JEXKAT B OCHOBE MPOLECCOB H
SABJICHUM, W3yYyaeMbIX XUMHEH, Ouosiorued, acrpoHomuend u ¢GU3NIECKOU
reorpadgueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYI0 KapTHHY MHUpa,
MpPEeNOoCTaBIsieT Haubojee SCHbIe O0O0pa3lbl MPUMEHEHHS Hay4YHOro MeEToja
MO3HAHUA, TO €CTh CII0C00A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna U3 raaBHBIX 3a7a4 (PU3UYECKOTr0 00pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH TIPaMOTHOCTU H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusznku Ha yriayOJ€HHOM YpOBHE IMperosaraeT yBEPEHHOE
BJIAJICHUE CJIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yoIUMHU
€CTECTBEHHOHAYUYHYIO I'PAMOTHOCTb:

HAy4HO OOBSCHATD SBJICHHUS;

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIEAOBAHUS;

MHTEPHPETUPOBATh JaHHBIE M HMCIOJIb30BATh HAYYHBIE JOKA3aTENbCTBA IS
MOJTyYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3NKKA Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojnaBanus ydeOHOro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peanu3yronmx



OCHOBHBIE  0011€00pa3oBaTeNbHble MPOTrpamMMbl, YTBEPKAEHHON pelIeHHEM
Komnerun MunucrepctBa npocsenienus Poccuiickoit denepanuu (mpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenun nzydyeHust pu3NKU Ha yrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECAa M CTPEMJIEHHS OOY4YaroIIHUXCS K HAyYHOMY H3YYEHHUIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HaHUA U (HOpMUpPOBaAHME
MCCJIEI0BATEIBLCKOrO0 OTHOIIECHHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMupOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJbTaTa M3yUyeHHUs OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

dbopMHpoBaHWEe yMEHUW NOPUMEHATh (U3UYECKUE 3HAHUSA U Hay4HbIE
JIOKA3aTeNbCTBA ISl OOBSACHEHUS OKPYKAIOIIMX SBJICHUN;

dbopMHpOBaHUE TIPEACTABICHUA O pONM (PU3UKK [Js PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTaBICHUA O  BO3MOXKHBIX  cepax  Oynymieit
npodeCCUOHANILHONW  AESTEIbHOCTH, CBS3aHHOM C (U3MKOM, MOATOTOBKA K
JanbHeeMy 00y4eHUIO B 5TOM HAMpPaBIICHUN;

dbopMHpoBaHWE TOTOBHOCTH K JajbHEHIIEMYy H3y4YyeHUI0 (u3uku Ha
yIriyOJEHHOM YpPOBHE B pPaMKax COOTBETCTBYIOIIMX Npoduield oOydeHus Ha
YPOBHE CpPEeAHETO 00111ero 00pa3oBaHUs.

JlocTmkeHne 3TUX Iesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1urero o0pazoBaHus 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHne 3HAaHUM O AUCKPETHOM CTPOCHHM BEIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

pUOOpETeHNE YMEHUI aHATTU3UPOBATh U OOBSICHATH (PU3NUYECKUE SIBJICHUS HA
OCHOBE U3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHME METOJIOB PEILIEHUsI PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TPeOyOuX
CO3JaHUSl W UCIOJIb30BaHUS (PU3MYECKUX MOJEJEH, BKIIOYas TBOPYECKUE U
MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTHE HCCIEAOBATEIILCKUX YMEHUN: HAONIOAATh SIBICHUS U U3MEPSThH
(bu3nYecKue BEIMYMHBI, BBIIBUTATh TUIIOTE3bl U Mpeiarath SKCIepUMEHTaIbHbIE
CHocOObl MX MPOBEPKH, MUIAHUPOBATh U MPOBOJAUTH ONBITHI, SKCIIEPUMEHTAJIbHbIE
UCCIIEIOBAHUSI, AHATM3UPOBATH MOJYUEHHBIE TAHHBIEC U JI€JIaTh BHIBOJIbL;

OCBOCHHME MNPUEMOB paboThl ¢ MHpOpMaIeil (U3HMUECKOro COJEpKaHMUS,
BKJIIOYAsi MH(POPMALIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKU, UHTEPIIPETAUs U
KPUTUYECKOE OLICHMBaHUE MH(POPMALIHH;

3HaKOMCTBO €O cepamu MpodhecCHuOHATbHON NeATEIbHOCTH, CBA3AHHBIMU C
GU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
(bu3HYeCcKOl HayKH.



Ha w3ydyenue ¢usuku (yrinyOn€HHBIH ypOBEHb) Ha YpOBHE OCHOBHOTO
obmero obpazoanus orBoautcs 340 yacoB: B 7 kiacce — 102 gaca (3 gaca B
Hegneno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kimacce — 136 vacos (4
gyaca B HEJIETIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOIIEro Mupa.

®duzrka — Hayka O mpupoje. SIBneHus npupoiabl (IEMEHTHI COJEp KaHMUS,
BKJIIOYAIOIINE MEKIPEAMETHbIE CBs3M). Du3MUecKue SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckne BenWYUHBL. PasmepHocTh. EnuHuibl (Gu3nuecKux BeTUYHH.
N3mepenne Qusnyeckux BeauMuMH. OTanoHbl. Pusnueckue npubopsl. llena
nenenusi. [lorpemHocts u3mepenuid. [lpaBuna 6e3onacHoro Tpyaa mnpu pabdote ¢
nabopaTopHbiM 00OopyaoBaHueM. MexayHaponHas cucrema enuHuil. llepeBoj
BHECUCTEMHBIX eAMHUIl B enuHUIbl CH.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Yy4aloT —MPUPOIY.
EcTecTBEHHO-HAYUYHBIM METOJl MO3HaHUS: HAOJIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT MO IPOBEPKE TMIOTE3, OOBICHEHHE
HabmogaemMoro aBieHus. Onucanue (GU3NUECKUX SIBJICHUN ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

MexaHn4uecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJIICHHUS.

du3nueckue NpUOOpPHl U Mpolieaypa MPSAMbIX H3MEPEHH aHalOrOBbIM U
1 PpoBBIM MPUOOPOM.

Jlabopamopnsie pabomsl u onvimol.

OnpeneneHue UEHbI IEIEHUS MIKaIbl U3MEPUTEIBLHOTO Iprbopa.

N3mepenune pacCTosIHUMN.

N3mepenue miomany U o0bEMa. MeTo naneTku.

N3mepenue BpeMeHuU.

N3mepenne 00bEMa )XKUIKOCTU U TBEPAOIO TenNa.

Onpenenenue pazMepoB MaJbIX Tell. MeTo psIioB.

[IpoBeneHne HCCIENOBAHUS O MPOBEPKE THUMOTE3bl: JAIBHOCTH MOJIETA
1IapuKa, MyueHHOro TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BBICOTA TYCKa.

Paszneu 2. IlepBoHayajibHble CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemiecTBa: aTOMbI MU MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>kenne uactuy BemectBa. CBSA3b CKOPOCTH JIBM)KEHUS 4YaCTHI[ C
temneparypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumoneiicTBue yacTtuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, KUJKOCTEH U TBEPIBIX
(KpUCTaJIIMYeCKUX) Tell. B3auMoCBs3b MeXay CBOMCTBAMM BEIIECTB B Pa3HbIX



arperaTHbIX COCTOSHHUSIX U UX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

HaOnronenrie OpoyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HabGmronenue sBieHnii, 0ObACHAIOMIMXCA TPUTSHDKEHUEM WJIU OTTAIKMBAHUEM
YaCTHUI] BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

Orenka quaMeTpa aToMa METOAOM PSIOB (C UCTIONb30BaHueM (hoTorpaduii).

OnpITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMBITEI O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepememieHue. PaBHOMeEpHOE W
HepaBHOMEpHOE nBIKeHHe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxkeHus: Tenn. CkopocTh. CpelHsisi CKOPOCTh IPU HEPABHOMEPHOM JABUKCHUMU.
Pacuér nmyTu U BpeMeHU JBUKEHUS.

['paduku 3aBUCMMOCTEW BENWYWH, OMHCHIBAIOMIMX JBIDKeHHE. OOrmme
NOHATUS 00 OTHOCHUTENbHOCTH JABWXKEeHUS. CloKeHHe CKOpOCTell s Ted,
JBYKYIIUXCS MapajlieNIbHO.

SlBnenue wHepruu. 3aKOH HWHEpUHUH. B3auMoIencTBHE Ten Kak NpPUYMHA
W3MEHEHUsI CKOPOCTM JABWKEHUA Tell. Macca Kak Mepa MHEPTHOCTH Tela B
MOoCTynaTeabHOM JBWXeHUU. IlnotHocTh BemectBa. CBsI3pb IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eauHuile o0béma BemjectBa. CMecH U CIUIaBHI.
[loBepxXHOCTHAs U IMHEWHAS TIIIOTHOCTb.

Cuila Kak XapakTepucTuKa B3aumojaeicTBus Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJja
TskecTd. CHJla TSDKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HANPABJIIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cuin. Cuna TpeHUs.
TpeHne CKONBbXEHHS W TPEHHUE IMOKOs, BI3KOE TpeHue. TpeHue B NpuUpoae
TEXHUKE.

Hemoncmpayuu.

HaOmnroienrie MexaHu4ecKoro IBUKEHUS Tea.

N3mepenune cKkOpoCTH MPSMOJIIMHEMHOTO JBUXKECHUS.

HaGmronenue siBjeHUST MHEPLIMH.

HaOmronenune naMeHeHrs CKOpOCTH MPU B3aUMOJICUCTBUU TeI.

CpaBHEeHHE MACC IO B3aUMOJICCTBUIO TE.

CnoxeHue CuJil, HallPpaBJICHHbBIX IO OJTHOM MPSIMOM.

Jlabopamopnvie pabomel u onvimol.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JIBH)KEHHs (IIApUKAa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jlajiee).

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpyckKa WM IIapuKa IIo
HAKJIOHHOU ITOCKOCTH.

OnpeneneHne MIOTHOCTH TBEPIOIO TeNa.

OneIThl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb pacTsDKeHHsS (nedopMarium)
MPY>KUHBI OT TPUIOKEHHON CHUJITBI.

OnepITHl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT
CWJIBI JABJICHUS U XapaKTepa CONPUKACAIOLINXCS [IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.

Jasnenue. Cuna napiaeHusi. CnocoObl yMEHbIIEHUS! U YBETUUYCHUS JaBICHUS.
JlaBneHnue rasza. 3aBUCMMOCTH [JaBJIEHHS Tra3a OT OOBEMa U TeMIepaTrypsbl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIKOCTAMHU U razamu. 3akoH [lackans.
[THeBMaTHYECKUE MAILIVHBI.

3aBUCUMOCTh  JABJIICHHUSI  JKUJKOCTH  OT  [JIYOMHBI  TOTPYKEHUS.
I'mppocrarnueckuii  mapagokc. CooOwaromuecs cocyAsl. ['mapaBinuueckue
MexaHu3Mbl. Vcnosb30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
Y CcTporCTBO BOAOIIPOBOIA.

Atmocdepa 3emunn u armocepHoe gasieHue. [IpuumHbl CyllecTBOBaHUS
Bo3aAylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIro JaBJIE€HUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTO JTaBJICHUS.

JlelicTBre KUAKOCTH M ra3a Ha IOTrPyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuia. 3akoH Apxumesa. Y cloBUe BOZHUKHOBEHUS BHITAIKUBAIOMICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbB JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmmaroruecs CoCy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBrieHne neMCTBUA aTMOC(HEPHOTO JaBICHUS.

Cudomn.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOU B JKUIKOCTh
YacTH Teja U IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITATKMBAKOIIEN CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

YcnoBue miaBaHus TEN: IJIABAHUE WJIM MOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnvie pabomel u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMaA MOTPYXKEHHOU B
KUJKOCTh YaCTH TeJa.

Ornpenenenne BRITATKUBAIOIIECH CUIIBI, I€MCTBYIOLIECH HA TEIO0, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHJIBI, ICMCTBYIOIIEA HA TEJIO B
KUIKOCTH, OT MACChI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOIIEH  CHUIIBI,
JIEHCTBYIOLIEH Ha TEJO B KUJKOCTH, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YacTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znesn S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa Jisi CHJI, HaPaBIEHHBIX BAOJIbL JMHUU TIEPEMEIICHHS.
MoIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuino
MomeHTOB. [IpuMeHeHue mpaBuiIa paBHOBECHUS pbluara K OJOKy. «3050TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocThie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas oHeprus. KuHetnueckass © NOTEHUHAIbHAs JHEPIUS.
[IpeBpailieHre 0OTHOTO BHUJIa MEXAHUYECKOW SHEPTUU B JIPYyTroi. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SDHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

HccnenoBanre ycioBUil paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM MJIOCKOCTH.

N3yuenne npaBuia psluara AJisi HOJIBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenue KII/[ moaBukHOro 1 HEMOABUAKHOIO OJIOKa.

Omnpenenenue pabOThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MOMOIIU
MOABMIKHOTO OJIOKA.

N3ydeHne 3akoHa COXpaHEHUSI MEXAHUYECKON YHEPTHUU.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHHA.

OCHOBHBIE TIOJOXXEHHUSI MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemiecTBa. Macca U pa3Mepbl aTOMOB M MOJIeKyJd. ONbIThl, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPHHU.



Mopnenu TBEPHOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. ['pageH — HOBBIM Marepuan sl HOBBIX
TEXHOJIOTUN. TEeXHOJOTMU TMOJIYyYEeHHS HCKYCCTBEHHBIX anMma3oB. OObsSICHEHUE
CBOICTB ra3oB, XKUJKOCTEW U TBEPABIX TEJT HA OCHOBE MOJIOKEHUN MOJICKYJISPHO-
KUHETHYECKOW Teopuu. [I0BEpXHOCTHOE HATSKEHHE, CMAUYMBAHUE, KAITUJUISIPHBIC
ABJEHUS. TEIIOBOE pacHIMpPEeHUE M C)KaThe. 3aBUCUMOCTh JABJIEHHMS Ta3a OT
00BEMa, TEMIIEPATYPHI.

Temneparypa. CBs3p TeMmepaTypbl CO CPEOHEW KUHETUYECKOU SHEPrUeH
TEIUIOBOTO JIBUKEHHS 4acCTHULl. TeMIepaTypHbI€ MIKaJbI.

Buytpennsis  sHeprua. CnocoObl U3MEHEHUS BHYTPEHHEW SHEPIUH:
Temionepeaaya u COBEpILICHUE paboTHI. Buabr TeIIonepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMA, U3IydeHuEe. Buasl Temionepenaun B Opupoe U
TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIECCOB.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TeIIoBoe paBHOBecue. 3akoH HbioToHa-Puxmana. YpaBHeHue TeraoBoro OanaHca.

[ImaBneHne u OTBEpACBaHNE KPUCTALTUYECKUX BEIIECTB. Y AEIbHAS TEILIOTA
miaBieHus. [lapooOpazoBanue u koHnaeHcanus. Mcnapenue. Kunenue. Y nenpHas
TeIyioTa  mapooOpa3oBaHMs.  3aBUCHUMOCTh  TEMIEPATyphl  KUIMEHUS  OT
atMocepHoro napiieHus. HacwlllleHHBI W HEHACHIEHHbIH map. BiaxxHoCTh
BO3/yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0TAa CTOPaHUsL.

[TpuHuuner padoTel TeraoBbiXx aurateneil. KIIJ[ TemimoBoro naBurarens.
TeroBble OBUraTenyd W 3aluTa OKpPY’KaroLIEeW cpenbl. TeIuioBble MOTEPU B
TEIIOCETSIX.

3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTHUH B MEXAHMYECKUX U TEIUIOBBIX
rporeccax.

Hemoncmpayuu.

HaOnronenrie OpoyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HaGmiogenne sBiICHUN TMOBEPXHOCTHOTO HATSDKEHMS, CMAauMBaHHUS W
KalWJUISIPHBIX SBJICHUM.

HaOnroienre TemioBoro pacimpeHust Te.

WN3MeHeHne naBieHus raza npu HM3MEHEHUUM OO0bEMa M HArpeBaHUU WIIU
OXJIAXKICHUU.

IIpaBuna n3MepeHus: TeMIeparypsl.

Bune! Tenmonepenayu.

OxnaxieHue Ipu COBEPIICHUH PadOTHI.

HarpeBanue npu coBepiieHUN paboThl BHEITHUMU CUJIaMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.



Hab6nronenue xureHus.

HaGmrogenune noctosiHCTBa TeMIIEpaTyphl MPH TIABICHHUH.

Moenu TeIIOBBIX JABUTaTEIEH.

Jlabopamopnsie pabomuol u onvimol.

OneITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbIThI O BBIPALIMBAHUIO KPUCTAVIOB IOBAPEHHOM COJIM UJIU caxapa.

N3mepenue TtemnepaTypbl MNpPU TOMOIIM >KUAKOCTHOTO TEPMOMETpA U
JIaTYUKA TEMIIEPATYPHI.

OnpiTel MO HAOIIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, XUIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJJIOHE IIIPUILA.

WccnenoBanrie 3aBUCMMOCTH JIaBJICHUSI BO3JyXa OT €ro oo0béma u
TEMIIEPaTypHl.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOMKA KUJKOCTH B
TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronennie wu3MeHEHUsT BHYTPEHHEW DSHEprud Tena B pe3yibTare
TEeIJIonepeIau U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMENIMBAHUU XOJIOAHOW H
ropsiueu BOJIBI.

OrnpeneneHue KoJWYeCTBa TEIIOTHI, MOJYYEHHOIO0 BOJOW MPU TEIIOOOMEHE
C HarpeTbIM METAJUINYECKUM LIUIUHIPOM.

Omnpenenenne MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Pruxmana).

Onpenenenue yaenbHOM TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHusl.

Ornpenenenue OTHOCUTENbHOM BIAaXKHOCTH BO3/1yXa.

Ornpenenenue yaelnbHON TEIUIOTHI TIaBJICHUS JIb/IA.

Paznen 7. DaekTpruyecKkue U MATHUTHbIE SIBJICHHS.

OnekTpuszanus Ten. [[Ba poma 3yeKTpUUeCKHX 3apsaoB. B3anmmopencrBue
3apsLKeHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mnoiia. IIpuHuun
CYNEPHO3UILIUU EKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyecKkux 3apsAmoB. DJIEMEHTAPHBIN JJIEKTPUUYECKUM 3apsl.
Crpoenue aroma. IIpoBOAHMKH, IHUAIEKTPUKA M TOJYNPOBOAHUKH. 3aKOH
COXPaHEHMS IEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBUSI CYILIECTBOBAHUA DJIEKTPUUYECKOIO TOKA.
N CcTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B METAJJIAX, )KUAKOCTSAX U ra3ax.

OnekTpuueckas 1enb. Cuina Toka. DIEKTPUUIECKOe HAaNpsKEHUE. AMIIEPMETP
Y BOJIBTMETP B LEMHU MOCTOSTHHOTO TOKa. CONMPOTUBIICHUE MPOBOJHUKA. Y JIE€TBHOE



CONpOTUBJICHUE BenlecTBa. 3akoH OMa miis yvacTtka uenu. [locnenoBaTenbHoe u
napajuielIbHOe coeAMHEHNE TPOBOAHUKOB. J/]C B ey NOCTOSIHHOTO TOKa. 3aKOH
Oma nansa nonuou nenu. [lpaBuna Kupxroda. Pacu€r mpocThIX 3lEKTPUYECKUX
uenei. HennHelHbIe 3JIEMEHTHL.

PaGotra ®m MoOIIHOCTH dJeKTpuyYecKoro Toka. 3akoH Jxoyms-JleHia.
DnexkTpudecKue 1enu U MOTPEOUTENH NEKTPUUecKoil sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctrostHHBIE ~ MarHUTHl.  B3auMomencTBHE  NMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHutHoe 1nosie 3eMJId U €ro 3HauYeHHe ISl )KU3HU Ha 3eMJI€.
OneiT Opcrena. MarHuTHoe Tone d3JIEKTpUYeckoro Toka. OmnbiT  Ammepa.
[IpyuMeHeHne »>IJIEKTPOMAarHUTOB B TEXHUKE. JIeMCTBHE MArHUTHOTO TNOJSA Ha
MpOBOJHUK ¢ TOKOM. Cuima Amnepa u onpeAeneHue €€ HanpaBJICHUS.
DNEeKTpOJBUraTelib MOCTOSIHHOTO ToKa. Mcmosib30BaHHME AIEKTPOABUTrATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajies. SIBneHne 3IeKTpOMarHuTHON UHAYKIMuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrocoOb1 MOJIYYEHUS ANEKTPUYECKOU DHEPI'UH.
DNEKTPOCTAHIIMK Ha BO300OHOBISIEMBIX HCTOYHHKAX DSHEPTHH. JKOJIOTHYECKHE
po0IeMbl SHEPTETUKHU. TOIMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOHITH.

Hemoncmpayuu.

DIIeKTpr3anus Tel.

JIBa poz1a 3JIEKTpUUYECKUX 3apsSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE EKTPOCKOIIA.

DIIEKTpOCTaTUYECKAsT MHIYKIIHSL.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPJIOB.

MogenupoBanue CHIOBBIX JIMHHAM O3JIEKTPUYECKOTO IO € ITOMOIIBIO
OyMa>KHBIX CYJITAHOB.

IIpOBOIHUKH U AUBJIEKTPUKH.

M cTOUYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS AIEKTPUUECKOTO TOKA.

DIEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi pa3psia.

N3mepenue CUitbl TOKa aMIIEPMETPOM.

N3mMepenune 31eKTpUYECKOrO HANPSIKEHNS BOJIbTMETPOM.

PeocraTr 1 Marazu COpoOTUBIICHUM.

BzaumonenicTBrE TOCTOSITHHBIX MATHUTOB.

MoaenrpoBaHrue HEBO3MOKHOCTH Pa3AEICHUS MTOJTOCOB MarHUTA.

MoenrpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMArHuT.



JlelicTBrE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.

DIEKTPOJBUIaTEINb MOCTOSHHOTO TOKA.

Omnertel @apajes.

DIIEKTPOreHEepaTOp MOCTOIHHOTO TOKA.

Jlabopamopnsie pabomuel u onvimol.

OnpiTel 1O HAOMIOEHUIO DJIEKTPU3AIMU Tell TMPU CONPUKOCHOBEHUU U
VHIAYKIEH.

HUccnepoBanne AEUCTBUA DJIEKTPUYECKOrO TOJISI HAa MPOBOJAHUKU U
JUBJIEKTPUKHU.

COopka ¥ HCTIBITAHUE AIEKTPUUECKON LEMH MTOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO YEPE3 PEUCTOP, OT
HaIpPsHKEHUS HA PE3UCTOPE U COMPOTUBJIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPHUUYECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro IJIMHBI, IUIOLIAIN TOMEPEYHOTO CEYEHUS U MaTepHUaa.

Ornpenenenue yaeIbHOTrO COMPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBwiia CJIOXKEHUS HANPSOKEHUW TIPU  MOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CWIbl TOKa MPHU NApaUIETbHOM COECIUHEHUU
PE3UCTOPOB.

Onpenenenne /1C 1 BHYTPEHHETO CONPOTUBIICHUSI ICTOYHUKA TOKA.

[Iposepka npasui Kupxroda.

[IpoBepka BbINoJIHEHUS 3aK0oHA OMa [1J1s1 TOJTHOM 1ENu.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETUHEHWHBIX 3JIEMEHTOB (JIaMITbI
HaKaJMBaHUSI WIH MOJYITPOBOJIHUKOBOIO JIUOJA).

Omnpenenenue pabOTHI ATEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue KIIJI narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB MPU UX OO0BETUHEHUU U
pa3lIeICHHUH.

HccnenoBanne nelcTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYHO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHWJIbl M HANpaBJ€HUS TOKAa B KATYIIKE M OT HAJIUYHS
(OTCYTCTBUSI) CEp/IEYHUKA B KATYIIIKE.

N3ydenne necTBUSI MarHUTHOTO TIOJIsI HA TTPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3smepenue KII/] anekTpoaBUrareibHONM yCTaHOBKH.

OneITEl 1O HWCCIECIOBAHHMIO  SIBJICHUS DJIEKTPOMArHUTHOW HWHAYKIUU:
HCCIIeIOBAHUE U3MEHEHUN 3HAYCHUS U HAIMPABJICHUS WHYKIIMOHHOTO TOKa.



9 KVIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe JBrkeHue. MarepuanbHas Touka. (CrocoObl omucaHus
MEXaHUYECKOTO JBWKCHUS: TaOIWYHBIN, rpaduieckuii, aHamuTudeckuii. Cucrema
orcu€ta. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS.

BekTopHble BEJIMYMHBI, ONEpALIMU C BEKTOPaMH, MMPOEKIMKA BeKTOpa. Pagnyc-
BEKTOP MAaTEpHANIbHOM TOYKH, IEPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMEpHOE
NPSMOJIMHEWHOE  JBH)KEHHE. HepaBHOMEpHOE TMPAMOIMHEWHOE JBHXKEHHUE.
CpenHsst 1 MTHOBEHHAs CKOPOCTh TeJla PYU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJUHEWHOE JBUKEHHE. Y CKOPEHHUE
cBoOOoaHOrO naaeHus. OnbIThl ["anumnes.

['padrueckas mHTEpHIpETaIlds YCKOPEHUS, CKOPOCTH, TMPOUIEHHOTO MYTH H
MepeEMEILICHHS 1JI PSIMOJIMHETHOTO JBUKEHHUS.

JIBroxeHue Tena, OpOIIEHHOTO O/ YTJIOM K TOPU30HTY.

JIBmkeHHE 10 OKPY>KHOCTHU. JIMHEHHAast CKOPOCTh, YII0Basi CKOPOCTh, EPUOJ
¥ 9acTOTa OOpaIlleHUs P PAaBHOMEPHOM JBMXEHHUH 10 OKpy)HOCTH. CKOPOCTh U
YCKOPEHHUE MPU JBUKEHUU IO OKPYKHOCTH.

Bekrop cuibl. PaBHOEHCTBYOIIAs CUIIA.

IlepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpernit 3akon HeroTona.
[IpuHIMI CynepHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUs CKOJIbKEHUS, Chjla
TpEeHUs MOKos, Apyrue Buabl TpeHus. KoadunueHt tpenus.

JIBMKEHHE TEN IO OKPYKHOCTH MOJI IEICTBUEM HECKOJBKUX CHJL.

3akon bepHymnu u noabéMHas cuia Kpbuia. COBpEMEHHbBIE JIETAaTENbHbIC
anmapaTtbl, CyJa Ha TMOJBOJIHBIX KpbUIbAX, AaHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BMKeHHE 1Toe3/1a Ha MarHUTHOM MOJTyIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTECHUS. [[BUKEHHE Ten BOKpPYT
IpaBUTAlMOHHOTO IIeHTpa (B ToM uwmcie ImaHeT Bokpyr Comnunua). IlepBas
KOCMHYECKast CKOpocTb. HeBeCOMOCTh U Meperpy3KH.

PaBHoBecue matepuanbHOM TOUkKU. AOCONIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIVIEHHON OChIO BpauieHusi. MOMeEHT cuibl. L[eHTp TskecTH.

NUmnynece Tema. M3meHenue wumnyinbca. MMmoynsc cuibl. Ynopyroe u
HEYIIPYyroe B3aUMOJCHCTBUE. 3aKOHbl HM3MEHEHHUS U COXPAHECHHUS HUMIIYJIbCA.
PeakTuBHOE IBM)KECHHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa CHIl TSDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEprun U padoThl. [loTeHIManpHas SHeprus Teia, MOJAHITOrO Ha
MMOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHEPrus cxaTol npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPruU. 3aKOH U3MEHEHUS U COXPAHCHUS
MEXaHHYECKON YHEPTUH.



Hemoncmpayuu.

HabGnrogenne mMexaHMYecKoro ABWKEHHUSI Tela OTHOCUTENBHO Pa3HBIX Tel
OTCYETA.

CpaBHEeHME IyTeW M TPAacKTOPUM [BHKEHUS OJHOTO M TOTO XK€ Tena
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKopoCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanre Npu3HaAKOB PABHOYCKOPEHHOTO JABUKEHHUS.

HabGnronenue 1BM>XeHHs Tela IO OKPYKHOCTH.

Habmronenue MexaHW4YecKuX SIBJICHMM, MPOUCXOIAIINX B CHCTEME OTCuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

HaOnronenuie paBHoBecus TeJl, CBOOOJHOTO MajeHusl, KoJieOaHUsl MasiTHUKA B
MHEPLHUAIBHBIX CUCTEMAX KaK ITOATBEPKACHUE IPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MacChl U JEUCTBYIOIIEH HA HETO CHUJIBI.

HabGntonenune paBeHcTBa CUII IPU B3AUMOJIEHCTBUU TEN.

W3meHeHue Beca Tenna Npu yCKOPEHHOM JBUKEHUU.

Ilepenaua umitysbca mpu B3aUMOJIEHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO HEYNIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHne UMITyJIbCca PH YIIPYTOM B3aHUMOJICUCTBUMN.

Habmtoienue peakTUBHOTO ABMXKEHUS.

CoxpaHeHue SHEPTUU NMpU CBOOOTHOM MaJCHUH.

CoxpaHeHue SHEePTrUu Mpu ABMKEHUH TeJla MO/ JEHCTBUEM MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa [Uisi pasroHa W JAJBHEWIIEro pPaBHOMEPHOIO
JBH)KCHUS IAPUKA WA TEIEHKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHHUsT OpycKka WM JIBH)KCHUS
[IapUKA 110 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tejla NPHU PABHOYCKOPEHHOM JBHKEHUU IO
HAKJIOHHOUW ITOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
JIB>KEHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTesbl: eciiv MpU paBHOYCKOPEHHOM JBMKEHUH 0€3 HayalbHON
CKOPOCTH IIyTH OTHOCSTCS KaK Psifi HEUETHBIX YUCET, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue NBUKEHUS TeJa, OPOILIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIbI  TPEHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJIEHUS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOJIbKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOILIEH B MIPYKUHE, OT
cTerneHu aeopMaluy mpy>KUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JIBHKEHUU Teja Io
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YINPYTOCTH TMPU  TMOABEME Tpy3a C
MCIIOJIb30BAHUEM HEIMOJABUKHOTO U MOBUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenpHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHU: IEPHO/I,
yacToTa, aMIUIMTyaa. [apMoHMYeckue KoneOaHus. 3aTyxaromue KoJeOaHusl.
Boinyxnennbie konebanus. Pesonanc.

Marematuueckui U NPY>KUHHBIA MasATHUKU. [IpeBpaiieHue sHepruu npu
K0JI€0ATEeIbHOM JBUKEHUU.

Mexannueckue BoJHBL. [IpomonpHble W momnepeuyHble BoOJHBL. (CBoiCTBa
MEXaHUYECKUX BOJIH: MHTEpPepeHuus u qudpakuus. JJmHa BOJTHB U CKOPOCTD €€
pacnpocTpaHeHuss. MexaHU4YeCKHUE BOJIHbI B TBEPAOM TEJE, CEUICMUYECKHUE BOJIHBI.

3ByK. Pacnipoctpanenue u oTrpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTa
ToHa. Pe3zonanc B akycrtuke. HWHpasByk u ynbTpasByk. lcmonb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpayuu.

HaGnronenne koneOaHuid Ten MOJA JEWCTBHEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue kosnebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOmroneHre BoIHYKICHHBIX KOJIeOaHUN U pe30HaHca.

Pacnpoctpanenne npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

Hab6mronenune natepdepennnu u qudpakiini BOJIH Ha TOBEPXHOCTH BO/IBI.

HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTUYECKHI PE30OHAHC.

Jlabopamopnsie pabomuol u onvimol.

OmnpeneneHne 4acTOThI U MEPUO/Ia KoJIeOaHUN MAaTEMATHIECKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUM IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TEpHOa KOoJeOaHUM rpy3a Ha HUTU OT JIJIUHBI
HUTHU.

WccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KoJIeOaHUH MPY>KHHHOTO MasTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MepuoAa KoyieOaHWW rpy3a, MOJBELIEHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUH MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOHOTO MaieHHUs.



Paznes 10. D1eKTpOMArHUTHOE 10OJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TMOJIe.  DJNEKTPOMarHuTHble  BOJHBL.  (CBOiICTBa
ANIEKTPOMArHuTHhIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJIH. lcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJIsi COTOBOWM CBs3u. Pammonokamusa. Kocmuueckas
CBS3b.

OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOMHOBBIE CBOWCTBA
cBeTa: MHTEpPEpPEeHIU U TUPpaKIus.

Hemoncmpayuu.

CBoiiCTBa AJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnsie pabomel u onvimol.

N3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeeHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIINY CBETA.

Pasznes 11. CBeToBbIe SAIBJICHHS.

JlyueBass Mojenb cBeTa M TIeoMeTpuueckas onThka. lMcTouHuku cBera.
[IpssmonuueiiHoe pacnpoctpanenue cBeta. 3atMenuss ConHma wu  JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. llocTpoenue
M300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipemomiienne cBeta. 3aKOH MpenoMieHus ceeta. [lonHoe oTpaxkeHue cBera.
Hcnonp30BaHre MOTHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

Jlnnza, xox unyuder B suH3e. @Dopmyna TOHKOM JmH3BL IlocTpoeHue
U300paKeHHU, CPOPMHUPOBAHHBIX TOHKOW JHMH30i. OnTuyeckas cucrema
doToanmapaTta, MHUKpPOCKONAa M Tejeckoma. [7a3, kKak ONTHYECKas CHCTeMa.
bin30pyKoCTh U JAITBHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. CroxkeHue
CHEKTpalbHBIX [BETOB. JlHcnepcus cBeTa.

Hemoncmpayuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tomyyenune n300paxxeHUi B IIIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xox nydeil B coOuparonieil JinH3e.

XO0J Ty4der B pacCEenBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHU# C TOMOIIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Mopenb riasa.



Paznosxenue 6enoro ceera B CHEKTP.

[Tomyyenue 6enoro cBeTa mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

HccenmenoBanne 3aBUCUMOCTH yIUIA OTPAKEHUS CBETOBOrO Jyda OT yIJIa
TaJICHUSL.

N3yuenue cBONCTB N300pa’keHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJeHUs CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Onpenenenne (QOKYCHOTO pPacCTOSHUS M ONTHYECKOM CHIIBI COOMpArOIIei
JIVH3BI.

OnbITHI IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKT.

OneITEl 1O BOCHPHATHIO IIBETa MPEIMETOB MPU WX HAOIIOJICHUH Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omneitel Peseppopna n mnanerapHas mozaenb aromMa. Mogenb atoma bopa.
Hcnyckanue u noranouieHue ceera atomoM. KBaHTel. JInHeHyaTbie CIEKTPBI.

PanunoaktuBHOCTh. AJb(ha-, 6eTa- U ramma-usnydeHus. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaanoaxkTtuBHbIE
npespanieHus. [lepuon monypacnaga atoMHbIX saep. JercTBUE pagnoOaKTUBHBIX
M3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3aluTa OT PaJIMOAKTUBHOTO U3ITyUECHHUSI.

SnepHble peakiuu. 3aKOHBI COXPAHEHUsS 3apsSIOBOTO M MACCOBOTO YHCEIL.
OHeprus cBsi3M aTOMHBIX sfaep. CBsA3b mMacchl M dHepruu. Peakumu cuHTe3a U
nenenusa sanep. Mcrounmkum sHeprum ConHuoa u 3BE3A. SlnepHas J>HEPreTHKa.
DKOJI0ru4ecKue MpooIeMbl siIEpHON IHEPTETUKH.

Hemoncmpayuu.

CrekTpbl U3Ty4YEHHUS U TOTJIOLICHHUS.

CnexTpsl pa3Iu4HbIX Ia30B.

CnekTtp Boaopoa.

Hab6mronenue TpekoB B kamepe Bumnbcona.

PaboTta cuéruyrka HOHU3UPYIOMINX U3ITyUESHH.

PerucTtpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

Habnrogenue CrionHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanne TPEKOB: U3MEPEHUE YHEPIHMU YACTULBI 110 TOPMO3HOMY IIyTH
(o gororpadusim).

N3mepenne paanoakTUBHOTO (hoHA.

IToBTOPHUTEIHLHO-00001IIAO U MOYJIb.



[ToBTOpHUTENHEHO-00001AI0OIINI MOYJIb IPEIHA3HAYEH ISl CUCTEMaTU3aluu
U 0000meHus MPEeAMETHOTO  COAEpXaHUsl UM OmbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPHU M3YYEHUH BCEro Kypca (U3HKU YIIyOJEHHOTO YPOBHS, a
TaK)Ke JUIsl HOJrOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B nmpomecce wu3ydeHMs JAHHOTO MOIYJIS PEATU3yIOTCd M IMOJIYYaroT
JaJbHElIee pa3BUTHE y4deOHble JEHCTBUs, OOECIEUMBAIOIUE JIOCTHXKEHUE
NpPEeIMETHBIX M METAlpeJMETHBIX pPe3yJIbTaToB o00yueHus, (popmupoBaHue
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: OOBSICHEHUE U ONMCAHUE SIBICHUI HA OCHOBE
NpUMEHEHUs (U3NYECKUX 3HAHUM, HUCCIEeNOBATEeNIbCKUE AEUCTBUS (BBIIBHKEHHE
TUIOTE3, NTOCTAHOBKA LIEJIM M IUIAHUPOBAHUE HCCIEHOBAHUS, AHAIN3 JAHHBIX U
MOJTy4YE€HHUE BBIBOJIOB).

[IpeanoututenbHol  (OpMOM OCBOEHUS MOAYJS SBIAETCS IPAKTHKYM,
porpamMma KOTOpOro BKJIFOYAET:

pelleHre 3a7ad, OTHOCAIIMXCS K pas3iM4yHbIM pasjeinaM U TemaM Kypca
(GU3HKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE Pa3HbIX Pa3/IeiioB;

BBIIIOJIHEHHE JIA0OPATOPHBIX PadOT M ONBITOB (BKJIIOYasi pabOThI U OMBITHI U3
IEpeYHEe K pa3fenaM Kypca) B YCIOBHUSX CaMOCTOSATEIbHOTO IUIaHUPOBAHMS
IPOBEJCHUS UCCIIEI0BaHMsl, BBIOOpa U 0OOCHOBAHUS METO/1a U3MEPEHHUS BEJINYMH,
COOPKHU IKCIIEPUMEHTAIIbHON YCTaHOBKH;

BBIIIOJIHEHHE MTPOOJEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHUsl MO E€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH), B TOM 4YHCJIE 3aJaHUil C
MEXIIPEIMETHBIM COJIEPKaHUEM;

paboTy HaJ rPyNIOBBIMU WIM UHIUBUAYATbHBIMU MPOEKTAMU, CBSI3aHHBIMU C
cojJiep:KaHueM Kypca QU3UKH.

N3ydenne MOBTOPUTEIHLHO-0000IIAIONMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
IPOBEJCHUEM JHAarHOCTUYECKOW paboThl 3a Kypc (pU3MKU yriayOnEHHOIO ypOBHS,
BKJIIOYAIONIEH 3a/laHus pa3HOrO0 YpPOBHS CIIOKHOCTU. Pe3ynbTarbl BBITOJIHEHHS
JMAarHOCTUYECKOM padOThl MOT'YT MOKa3bIBaTh CTEINIEHb TOTOBHOCTH 00YYaIOIIUXCS
K OCHOBHOMY TIOCYAapCTBEHHOMY 53K3aMeHy 10 (¢u3MKe, a TaKxke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHON I'PAMOTHOCTH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA YTI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHINA

N3yuyenue (pU3MKM HA YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl HAIIPaBJIEHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

B pesynbrare nzyuenus pu3MKu Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus
y oOyuaronierocst 0yayT copMHUpOBaHBI CIIEIYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
YacTH:

e I)nampuomuueckozo ocnumanus:

MPOSIBJIICHHE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOM
(bu3HYeCcKOl HayKu;

LEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)eparxrcoanckozo u 0yxo6HO-HPAEGCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJE€HUU OOIIECTBEHHO 3HAUYMMBIX
U ITUYECKUX MPOoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKCHUMN
bu3uKy;

OCO3HAHUE BAXKHOCTH MOPAIbHO-3THUYECKUX MPHUHIUIIOB B AESATEILHOCTU
YUE€HOTO;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KAuecTB (PU3MUECKOW HAyKU: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

o 4)uennocmu HAYYHO20 NO3HAHUA:

OCO3HAHHWE IIEHHOCTU (PU3NYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUpPA, OCHOBBI DPAa3BUTHUS TEXHOJIOTMM, BAXXHEWIIEH COCTAaBISIOLIEH
KYJIbTYpHI;

OpUEHTallMs B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbL;

pa3BUTHE HAY4YHOW JIOOO3HATEIBHOCTH, MHTEpeEca K HCCIEI0BATENbCKON
NEeSATENbHOCTH;

o 5)dhopmuposanusa Kynomyput 300p06bsa u IMOUUOHAILHO20 0J1A20N0YYUA:

OCO3HaHHME LIEHHOCTH Oe3omacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXXHOCTH MpaBWi O€30MACHOrO0 TIOBEACHMS Ha
TpaHCIIOPTE, Ha JOpOorax, C HJIEKTPHUUYECKUM U TEIUIOBBIM O00O0pYy/IOBaHHEM B
JIOMAIITHUX yCIIOBUSIX;

c(hOpMUPOBAHHOCTb HaBbIKa peduiekcuM, TMPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyTroro 4YeJIOBEKa;



*  6)mpyooeozo eocnumanus:

aKTUBHOE ydYacTHe B pENIeHWH NPaKTHUUYECKUX 3adad (B paMKax CEMbH,
oOpa3zoBaTeIbLHON OpraHu3alliy, Topojaa, Kpas) TEXHOJOTHUUYECKON M COLMAIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUI;

HHTEpEeC K MPAKTUYESCKOMY H3YyUYCHHIO MPOdeCcCHil, CBI3aHHBIX ¢ (PU3HKOI;

o 7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIlMsl Ha TpPUMEHEeHHE (U3WYECKUX 3HAHWM ISl pelIeHus 3a7ad B
o0JlacTU OKpYXarollel cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOILIEH CPEbI;

OCO3HaHUE TJI00AJLHOTO XapaKTepa SKOJIOTHYECKUX IMpoOJieM M IMyTeH uX
pelieHus;

o §)adanmayuu K UIMEHAIOUWUMCA YCAOBUAM COUUANBHOU U RPUPOOHOU
cpeowvi:

MOTPEOHOCTh BO B3aWMOJICCTBUM TIPH BBITIOJHEHUU MCCIIEAOBAaHUN H
MPOEKTOB (PU3MUECKOI HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHX;

MOBBIIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTHUYECKYIO
JIeSITETbHOCT;

MOTPEOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHUH, YMEHUH (HOPMYIUPOBATH
UJIeU, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBICHUSX;

OCO3HaHUEe Ae(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTU
bu3uKy;

IJJAHHPOBAHUE CBOETO PA3BUTHS B NPHUOOPETCHHH HOBBIX (HU3UUECKHUX
3HAHMMU;

CTpPEMJICHUE aHAJIU3UPOBATh U BBISIBISTH B3AMMOCBS3U MPUPOJIbI, O0IIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DM3NUSCKUX 3HAHUIA,

OIIEHKa CBOMX JCHCTBUH C Y4Y€TOM BIUAHHUS Ha OKPYXKAIOIIYI Cpeny,
BO3MO>KHBIX TJIO0ATIBHBIX MOCIIEICTBUIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OocBOeHHS mporpamMmbl Mo (pU3MKe Ha YPOBHE OCHOBHOTO
oOuiero oopazoBanus y o0ydaromierocst OynyT cpopMupoBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOINE I03HAaBaTEIbHbIE YHUBEPCAIbHbBIE YUEOHbIE 1eHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCalbHble  y4eOHBbIE  JCWCTBUS,  PEryJIATUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TCHCTBUA.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Bba3oBble JJoruuyeckue JelicTBUA:
BBISIBIISITh M XapaKTepU30BAaTh CYIIECTBEHHbIE MPU3HAKK  OOBEKTOB
(s1BEHMIT), KIIACCUPUIIUPOBATD UX;



BBISIBIISITh 3aKOHOMEPHOCTH WU TMPOTHUBOPEUHS B paccMaTpUBAeMbIX (pakTax,
JIAHHBIX ¥ HAOIIOJECHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SBICHUSIM;

BBISBJISITh NPUYMHHO-CJICJICTBEHHBIC CBS3M MPU HU3YYEHUH (HUUIECKHUX
SABJICHUM M TMPOIECCOB, J€NaThb BBIBOJbLI C MCIOJIB30BAHUEM JICNYKTUBHBIX U
WHIYKTHUBHBIX  YMO3aKJIIOUEHUM, BBIJBUIAaTh THUIOTE3bl O  B3aUMOCBS3AX
(U3UYECKUX BEIIMYUH,

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO perieHus y4eOHOW (Qu3nueckoi 3anauu
(CpaBHEHHE HECKOJIBKMX BAPUAHTOB PEILICHMs, BHIOOp HamboJiee MOIXOAIIETO C
Y4YETOM CaMOCTOSITEIBHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejabcKkue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCKI KaK MCCIIEI0BATEIHCKUN HHCTPYMEHT TTO3HAHMUS;

MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(U3UYECKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAaHNE (PU3HMUESCKOTO SIBICHUS;

OIICHUBATh HAa MMPUMEHUMOCTH M JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJTYYCHHYIO
B X0JI€ MCCJICIOBAHUS WU DKCTICPUMEHTA;

CaMOCTOSITENTLHO (OpMYJIHPOBaTH OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
MPOBEIEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MIPOTHO3UPOBATh BO3MOXKHOE JabHElIIee pa3BUTHE (PU3UIECKUX MPOIECCOB,
a Tak)Ke BBIJBUTaTh MPEINOJOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCJIOBHUSX H
KOHTEKCTax.

Pabora c nundopmanueii:

MIPUMEHSTh PAa3IUYHBIE METOJIbI, HHCTPYMEHTHI M 3aIpOChl MPHU TOMCKE U
oTO0ope MHPOPMALIUU WU JAHHBIX C YYETOM MPEANIOKEHHON yueOHOH (hr3nuecKoit
3a/1a4u;

aHAIM3UPOBATh, CHCTEMATHU3UPOBaTh W WHTEPHPETUPOBATH HWH(OpMAIHIO
Pa3IMYHBIX BUIOB U (DOPM TIPECTABIICHHUS;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMU TI0 KPUTEPHUSAM, NPEAJIOKEHHBIM
y4YUTENEM WU CHOPMYIHUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANBbHYIO  (GOpMy  TPEICTaBICHUS
nHpOpMaMM W WUTFOCTPUPOBATh pEIIaeMble 3aJa4d HECIO0KHBIMH CXEMaMH,
JarpaMMaMu, HTHOUM rpaduKoi U uX KOMOWHAIUSIMU.

KoMMyHUKAaTHBHbI€ YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBHS:

B XOJie¢ OOCYXJEHHs yd4eOHOTO MaTepuajia, pe3yIbTaTOB JIa0OpPAaTOPHBIX
paboT W TIPOEKTOB 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI W
BBICKA3bIBaTh WJCH, HAIlEJICHHBIC HAa pEIICHWe 3a7aud |  MOJISp KaHue
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COITIOCTAaBJISATH CBOU CYXKJICHHS C CYXJICHHSIMH JAPYTHX YYaCTHHKOB JHAJIOTA,
OoOHapYy>KUBaTh Pa3IMUNE U CXOJCTBO MO3HUITUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBINOJIHEHHOTO (PU3WYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHMMATh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIMBUAYATHHON
paboThI IPU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

OPUHUMATh LEIH COBMECTHOU AESITeNbHOCTH, OPraHU30BbIBATh AEUCTBUS 110
e€ JOCTHKEHHUIO: paclpelesiaTh poJu, OOCYXAaTh IPOLECCHl U Pe3ysbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBINIOJIHATH CBOK 4acTh pPadOThI, JOCTHras KayeCTBEHHOI'O pe3yJibTara II0
CBOEMY HAIPABJICHUI0O M KOOPAUHUPYS CBOU JEHCTBUS C JPYTMMH YJICHAMH
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJIEHCTBHSL.

PerynsiTuBHbIE YHHBepcaJbHbIe YieOHbIE 1eiCTBUSA
Camoopranusanus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsAX, TPEOYIOIUX IS
pereHus PU3NIeCcKuX 3HaHUM;

OPUEHTUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHUIM
(MHAMBUIyaTIbHOE, IPUHSATHUE PEUICHUS B TPYIITIE, IPUHATHE PEIICHUN TPyIIoN);

CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM pelIeHUs] (PU3MUECKON 3ajauul WIu
IJIaH HCCIEAOBAaHUS C YYETOM HMMEIONIUXCS PECypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeIjlaraéMble BAPUAHTHI PEIICHU;

JiesaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJJIEKT:

JIlaBaTh aJIeKBaTHYIO OLEHKY CUTYAallMU U IPeAJiarath IJlaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS)  Pe3yibTaToB
NeATEeIbHOCTH, J1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBHINOJIHEHUS
(bu3HYecKOro HCCIeAOBaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYallud, YCTAHOBIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUSIM.

CTaBUTh CEOs1 HA MECTO JAPYroro 4YejaoBeKa B XOJIe CIopa WM AUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro.

MPU3HABATh CBOE MPABO HA OLIMOKY MpHU pelieHu: (HU3NIECKUX 3a/1a4 WIH B
YTBEPKJEHUSX Ha HAyYHBIE TEMBI M TaKOE e MPaBo APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHity 00y4yeHus ¢ 7 kaacce npeMETHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:



WCIIOJIB30BaTh MOHATHUS: (PU3NYECKUE W XUMHUUYECKHE SBJICHUS, HAOMIOACHHE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, E€IWHUILIBI (PU3UYECKUX BEJIUYHMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSHMS BellecTBa (TBEpIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpHsi, paBHOAECHCTBYIomass cui, nedopmarus (ympyras, IIacTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBlIeHUS (Iuddy3us, TEmIOBOe IBMKCHHE YaCTHII
BEILIECTBA, PABHOMEPHOE JBIKEHHE, HEPABHOMEPHOE JBIKCHHUE, WHEPIIUS,
B3aMMOJICHCTBUE TEJ, pABHOBECHUE TBEP/IBIX TEN C 3aKPEIUIEHHON OChIO BpAIlICHMUS,
nepenaya JaBieHUsT TBEPIABIMHU TEJIAMH, >KMJIKOCTAMH M Ta3aMu, atMocepHoe
JIaBJICHKE; TUTaBaHUE TEJI, TPEBPAIEHUS] MEXaHUYECKON SHEPTUH) IO OMUCAHUIO UX
XapaKTEepHbIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3nYecKoe SIBICHHE,

pacno3HaBaTh  MPOSIBIIEHWE  W3YUYEHHBIX  (PU3WYECKUX  SIBIICHUUA B
OKpY’KarolieM Mupe (B TOM uuciie (PU3NYECKHUE SIBJICHUS B MPUPOJIE: IMPUMEPHI
JIBUKEHHS C PA3JIMYHBIMUA CKOPOCTSIMH B KUBOM M HEXUBOW MPUPOJIE, AEHUCTBUE
CWJI TSDKECTH, TPEHHUsI, YIPYTOCTH B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOCPEPHOTO
JIABJICHUSI HA XUBOW OpraHu3M, IUIAaBaHHME PbIO, phlUYard B Teje 4YeIoBEKa), MpH
ATOM TMEPEBOJIUTh MPAKTUUECKYIO 3a7ady B YUEOHYIO, BBIJCISATH CYIECTBEHHBIE
CBOMCTBa (MpU3HAKHN) PU3UUECKUX SBJICHUM;

ONMKCHIBATh WU3YUYEHHBIE CBOWCTBA TeNl W (MU3UYECKUE SBICHUS, HCIOIB3YS
busnyeckue BeIUMUMHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBA, BpeMs, IyTh,
CpeIHsisi CKOpPOCTh, CHJIa YMPYroCTH, CHJIAa TSDKECTH, BEC Tejla, CWia TPEHHs,
JIaBJICHHE TBEPAOrO Tela, JABJICHHUE CTOJ0a >KUAKOCTH, BBITAJIKMBAIOIIAS CUIIA,
MeXaHH4YecKass paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIBI, KO3(PhHUIIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAs ¥ MOTEHIIUATIbHAS SHEPTUS ), TIPH
OMHUCAHUU TPABWIBLHO TPAKTOBATh (PU3UYECKUM CMBICI HMCIOJIb3yEMbIX BEIUYMH,
UX O0O03HAYCHHUS] U EAUHULBI (PU3UYECKUX BEIUYMH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUECKUE SBJICHUS U IPOIIECCHI,
WCIIOJB3Ys MpaBuja CIOXKEHUS cull (BIOJb OJAHOM mpsiMoii), 3akoH ['yka, 3akoH
[Tackansa, 3akoH Apxumena, MpaBWUJIO paBHOBecHsl pbryara (0JIOKA), «30JI0TOE
MPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHUYECKOW OJHEpPruu, IMPU STOM
JlaBaTh CJIOBECHYIO (hOPMYJHUPOBKY 3aKOHA W 3alKChIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PUZNYECKUE MOJIETH PEATbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIACIATh IMPU ITOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, ITPOIIECCOB, SIBICHUHN, IPUMCHITH (PHU3NUESCKUE MOJEITH ISl OOBSICHEHUS
(bu3HYeCcKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SABIICHHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMii MNpaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, MW pelarhb
KaueCTBEHHBIE 3a7a4d, B TOM 4YHCJIE TPEeOyIOIrMe YHUCICHHOTO OICHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIWYUH, IPU 3TOM BBHIOMpATh aJEKBATHYIO
(U3UYECKYIO MOJIENb, BBISBIATh MPUYUHHO-CIEACTBEHHBIE CBSI3M W BHICTPAUBATh
JOTMYECKYHK0 LEMOYKY pACCYKAEHUM C ONOpPOM Ha M3YyYEHHBIE CBOWCTBA
bu3nYecKuX SIBICHUM, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemiath pacuy€THble 3a7auu (B 2—3 AEUCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢bu3uKy, BBIOMpas aJIeKBaTHYIO (PU3UYECKYIO MOJEIIb, C UCIIOIb30BAHUEM 3aKOHOB
1 (hopmyJl, CBA3BIBAIOIIUX (PU3UUYECKHE BEIMYMHBI, 3alUChIBATh KPATKOE YCJIOBHE
U pa3BEPHYTOE pEIIEHWE 3a/add, BBISBIATH HEIOCTAIONME WU W30BITOYHBIC
JaHHBIe, OOOCHOBBIBaTH BHIOOP METOJAa pEIICHHUs] 3aJlayd, HCI0JIb30BaTh
CIPAaBOYHBIE JAaHHBIE, TPOBOJUTH MAaTEMaTUYECKHE MPEeOoOpa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HAYEHUS (PU3NYECKON BEIUUYUHBI H
OTIPEJIENSITh PA3MEPHOCTh (PU3NYECKON BEIMYWHBI, MOJYYCHHOW TPH PEIICHUH
3a/lauu;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpU OMOUIA
(U3HYECKUX METOJ0B, M NpeajJarartb OPUEHTUPOBOYHBIM CHOCOO peleHus, B
ONMCAHUM  HWCCJEJOBAHMS  PAClO3HAaBaTh  MPOBEPSEMOE  MPEAIOJIOKEHHUE
(TUmoTesy), UHTEPIPETUPOBATD MOTYUEHHBIN PE3yIbTaT;

MIPOBOJAUTH OMBITHI TTO HAOIIOACHUIO (PU3UYECKUX SBJICHUN WM (PU3MIECKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pACIIMPEHHE Ta30B, SBJICHUE WHEPIINH,
M3MEHEHHE CKOPOCTH MPHU B3aUMOAECHCTBHUM TEJ, Mepe/iada JABJICHUS KUIKOCThIO
U Tra3oM, MPOSIBJICHUE IEHCTBUA aTMOC(EPHOTrO MABJICHUS, JEUCTBUE MPOCTHIX
MEXaHHU3MOB): (HOPMYJIHPOBATh MPEANOJIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ysbTaTax HaOMIOACHHUI, CAMOCTOSTENBHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U HOPMYITUPOBATH BHIBOIHI,

MPOBOJUTh TMpPSMbIE U KOCBEHHbIE HW3MEpEeHUs] (HU3UUYECKUX BEITUUYHH
(paccrosinue, IpOMEKYyTOK BpEMEHH, Macca Tena, 00bEM Tena, cuiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOIO Tella, CHJA TPEHUS CKOJIbKEHHS, JABJICHHE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JNEHUCTBYIONIAs HAa TOTPYKEHHOE B KHUIKOCTH
TeI0, KOADPUIMEHT TMOJE3HOro  JEHWCTBHUSI  MPOCTHIX  MEXaHU3MOB) C
UCIOJIb30BAaHUEM aAHAJOTOBBIX W LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BBHIOOD
METO/a M3MEpeHUus, (PUKCUpOBATh MOKa3aHUS MPUOOPOB, HAXOIUTh 3HAUCHHE
U3MEPSIEMOM BEJIMUUHBI C IOMOIIBIO YCPEAHEHUSI pE3yJIbTATOB CEPUU U3MEPEHUN U
OLICHUBATh MOTPEIIHOCTh U3MEPEHHUI;



IPOBOJNUTH HECIIOKHBIE IKCIEPUMEHTAIbHbIE HCCIEIOBAHUS 3aBUCUMOCTEH
¢u3nyecKkux BEIUYMH (3aBUCUMOCTH IYTH PABHOMEPHO JABMKYILEroCs Tejla OT
BPEMECHH JBWXCHHS TeJa, CUJIbl TPEHHUS CKOJBKEHHUS OT CHIIBI HOPMaJbHOTO
JIaBJICHUs, KauecTBa OOpaOOTKM MOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIbI
TPEHHUsT OT IUIOIIAJM COMNPHUKOCHOBEHHUS TEJ, CUJIbl YIPYTrOCTH OT YJUIMHEHUS
IOPYKHUHBI, BBITAJIKUBAIOLIEH CHJIbI OT 00bEMa MOTrpyKEHHOM YacTH Teaa U OT
IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTU OT TUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO0, YCIOBHM IJIaBaHUS TEJ, YCIOBUN PaBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIupOBaTh 3aJadyy M THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSITEJIbHO IUIAHUPOBATh HCCIIEOBAaHUE, CaMOCTOSITENIbHO
coOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIOJIB30BaHUEM HWHCTPYKIIUH,
MPEJICTaBIISTh MMOJYYCHHbIE 3aBUCUMOCTH (PM3MUYECKUX BEIIMYUH B BHUJE TaOIUI[ U
rpaUKoOB, OLEHUBATh MOTPEIIHOCTH, JIelaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEJOBAHMSI;

coON0aTh TpaBWia TEXHUKH O€30MacHOro Tpylna mpu pabore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPHUHIIUIIBI AEWCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, cooOUlaroIMecs Cocyapl, OapomeTp, pblyar,
MIOJIBWYKHBIN 1 HETIOJIBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYE€HHBIX TPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha WX omucaHus (B TOM
quciie: NOAIIUIHUKY, YCTPOHCTBO BOJONPOBO/A, TMAPABINYECKHI mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, TOPIIHEBOW HACOC, APEOMETpP), HCIONB3Yys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMbIE (PU3MYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl UM CXEMAaTUYHbIE PUCYHKU H3YUYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKUX TIPOIECCOB TPHU
peleHnu y4eOHO-TIPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O MIPUMEPaX) MPAKTUUECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEJIHEBHOM XKU3HU AJIs 00€CIECUEHMS
0e30MacHOCTH MpPHU OOpalllEHWH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0POBbsI U COONIOJEHUS HOPM DSKOJOTHYECKOTO TIOBEICHHUS B
OKPY KaIOIIEH Cpeae;

OCYILIECTBIATh OTOOP HCTOUYHUKOB MH(pOpMALIUK (PU3UUECKOTO COAEPKAHUS B
WuTepHere, camMocTOsSTeNbHO (OPMYIHPYsT TOWCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCA 3HAHUA W MyTEM CPABHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEITH
uHbOpMaIMIO, KOTOpas SBJIsETCS MNPOTUBOPEUYMBOM WMJIM  MOXKET  OBIThH
HEI0CTOBEPHOI;



WCIIOJIb30BaTh TP BBIMOTHEHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpk aHUs, CIPABOUYHBIE MaTEpHAIIbl, PECypChl CETH
WNutepHer, BiaaeTh MNpuéMamMu KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMaIMU (HU3HUECKOTO COJAEPKaHMS, B TOM YHUCIE
MyOJIMYHO JIeJIaTh KPaTKHWE COOOIIEHUS O pe3yJbTarax MPOEKTOB WU y4eOHBIX
WCCIIEIOBAHUM, TPU HSTOM TPAaMOTHO HCIOJIB30BaTh W3YUYEHHBIM NOHATHUNHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM pacTpenesTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/Ja4aMH, CJICIUTH 3a
BBITIOJTHEHUEM IIJIaHA JEUCTBUI, aJ€KBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B
JIEATENBbHOCTh TPYIIBI, BBICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOLIUX.

K koHiy oOydeHus ¢ 8 Kiacce npeaMeTHbIE pPe3yJbTaTbl Ha YriayOJE€HHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMEHUINA:

MCIIOJIb30BaTh MOHATHUS (Macca W pa3Mepbl MOJIEKYJI, TEIIOBOE JIBH)KEHUE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHMS BEIIECTBA, KPUCTAUNIMYECKUE W
aMmop¢HbIe TeNa, HACHIIIEHHBIA M HEHACHIIIEHHBIM Map, CIOCOObl W3MEHEHUS
BHYTPEHHEW DSHEPrUM, »OJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsii, MPOBOJIHUKH,
MOJIYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH MTOCTOSIHHOTO TOKA, AIEKTPUUECKOE U
MarHuTHOE MOJis, ONTHYECKas CUCTEMa) M CHUMBOJUYECKUU SI3bIK (UBUKH TIPU
pelIeHNH YYEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3JIMyaTh SIBJIICHUS (TEIUIOBOE pACIIMPEHHE (CHKATHE), TEIIOBOE
PaBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAYMBAaHHUE, KaNWUIAPHBIE SBJICHUS,
WCIIapEeHHe, KOHJEHCAIMs, IUIAaBJICHUE, KPUCTAJUIU3AIUs, KHUIIEHHE, CIOCOObI
Teronepeaadn (TerIonpoOBOJHOCTh, KOHBEKIIUS, U3IYUYEHUE), TEIUIOBbIE MOTEPH,
ANEKTpU3alus TeJl, B3aUMOJICUCTBUE 3apsiioB, JCUCTBUS JJIEKTPUUYECKOrO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MATHUTOB, ACMCTBUE MAarHUTHOIO MOJIA Ha
MIPOBOJHUK C TOKOM) IO OMHCAHUIO HMX XapaKTEPHBIX CBONCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSIBIIEHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUU B
OKpyXaromeM wmupe (B TOM uwnciie (¢U3MUECKHE SBJICHHUS B TPHUPOJE:
MOBEPXHOCTHBIE W KANWJULSIPHBIC SBJICHUS B MPUPOJAE, KPUCTAILIBI B MPUPOJE,
n3nydyenre CoJlHIA, 3aMep3aHue BOJOEMOB, MOPCKHUE OpHU3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJIEHUS B aTMocdepe, SIEeKTPUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3emMiid, Aperd MoIrocoB, pojib MArHUTHOTO
MoJisl JJi1 KU3HUM Ha 3emiie, TNOJIIPHOE CHSHHE), TMPU ITOM IEPEBOJUTH



MPAaKTUYECKYI0 3aJadyy B Yy4eOHyI, BBIICIATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Hakyn) GU3NYECKUX SBICHUM;

OMUCHIBATh MU3YyUYECHHBIC CBOMCTBA TeNl W (PU3UUYECKHUE SIBJICHUS, HCIOJb3YS
duznyeckre BENMYMHBI (TEMIlepaTtypa, BHYTPEHHSIE HHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa ra3a, yjelbHas TEIUIOEMKOCTh BEIIECTBA, yJAeNbHAs TEIUIoTa
IUIaBJICHUS, YJeNbHas TerioTa mapooOpa3oBaHMs, yIENbHAs TEIUIOTa CTrOpaHMs
TOIUIMBA, KOA(DPUIIUESHT MOJE3HOr0 JEeUCTBUS TEIIOBOW MAaIllMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/AYyXa, DJIEKTPUYECKHH 3apsij, Ccujaa TOKa, DSJIEKTPUYECKOE
HaIpsKeHWE, COMpPOTUBIEHUE MpoBoAHUKa, J/IC B 1enu MOCTOSHHOIO TOKa,
AIEKTPUUECKOE YAENbHOE COINPOTHUBJICHHE BeIlecTBa, paboTa M MOUIHOCTD
AIIEKTPUYECKOTO TOKA), IPU ONMMCAHUM MTPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJB3YEMbIX BEIUYUH, MUX OOO3HAYEHUS W E€AUMHUIBI (PU3UYECKUX BEITUYUH,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JAPYTUMH
BEJTMYMHAMU, CTPOUTH TPaUKN U3yUCHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIIMYNH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKUEe SBJICHUS U IPOIIECCHI,
UCIIOJIB3YSI OCHOBHBIE MOJOXXEHUSI MOJIEKYISPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BEI[ECTBA, YPAaBHEHHE TEIJIOBOTO OajlaHCa, 3aKOH COXPAHEHHUS AJIEKTPHUYECKOTO
3apsaa, 3akoH KylioHa, mpUHUMIN CYNEpIO3UIUMU AJIEKTPUUYECKUX MOJEH, 3aKOH
Oma a1 yuacTka 1enu, npasuia Kupxroda, 3axkon Oma 1151 IOJIHOU 1IeMH, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHHs SHEPIHM, MPU 3TOM Pa3jindarh CIOBECHYIO
(bOopMyITMPOBKY 3aKOHA M €70 MAaTEMATUYECKOE BBIPAKECHUE;

CTPOUTH TMPOCThIE (PU3UYECKHE MOJIETU PEANTbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUHM, BBIJCIATH IPU OTOM CYIIECTBEHHbIE W BTOPOCTENEHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, ABJICHUHN, TPUMEHSIThH (PU3UUECKUE MOJIETH ISl OObSICHEHUS
(bU3HYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TeJl, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTHUKO-OPUCHTHUPOBAHHOTO XapakTepa, M pemiaTh
KAueCTBEHHbIC 3aJlayd, B TOM YHCJE€ TpeOYIOIMe YHMCICHHOTO OlLCHUBAHUS
XapaKTePHBIX 3HAYEHUN (PU3NYECKUX BEIWYUH, IPH 3TOM BBIOMpATh aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISTh MPUUYMHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAUBATH
JIOTUYECKYIO LIEMOYKY pacCyKIEHUM C OIOPpOM Ha U3YyYEHHBIE CBOMCTBA
buznyeckux sBiIeHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIENH;

YBEPEHHO pellaTh pacu€THbIC 3ajJayu (C Omopoil Ha 2—-3 ypaBHEHHs) IO
M3y4aeMbIM TeMaM Kypca (GU3UKH, BHIOMpAs aJIeKBATHYIO (QU3UUYECKYIO0 MOJIETh, C
WCIIOJIB30BaHUEM 3aKOHOB W (opMyJ, CBSI3bIBAIONIUX (DU3UYECKUE BEJIUYUHBI,
3aMUChIBATh KpaTKOE YCJIOBUE W Pa3BEPHYTOE pEIICHHE 3aJlayd, BbISBISTH
HEJIOCTAONINE MM W30BITOYHBIE JTAHHBIE, 00OCHOBBIBATH BHIOOP METO/A PEIICHHUS
3a/1aud, WCIMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATb METOAbl aHAJIN3a
pa3MepHOCTEH, UCTONb30BaTh I'paUUYECKUE METOJIbI PelIeHUs 3a7ad, MPOBOAUTH



MaTeMaTHYeCKue MpeoOpa3oBaHus W PACUEThl, OLIEHHWBATH PEATMCTUUYHOCTD
MOJyYEHHOI0 3HAu€HUs (U3MUECKON BEIMYUHBI U ONPEACNATh PA3MEPHOCTD
(bu31YECKON BEIMYUHBI, TOJTYYEHHOU MPHU PEIICHUH 3a/1a4u;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPU NOMOUIA
¢u3nyecKux METOAOB, W TpeuiaraTb OPUEHTUPOBOYHBIA CHOCOO peIIeHHs, B
ONMCAaHUU  HUCCIIEJOBaHMUS  pPAclO3HaBaTh  IPOBEPSEMOE  MPEINOJIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT;

MPOBOJUTH OMBITHI 10 HAOIIOACHHUIO (PU3UUECKUX SABJICHUN MU (PU3HMUECKUX
CBOMCTB Te€N (KalWUIAPHBIE SIBJEHUS, 3aBUCUMOCTbH JABJIECHHUS BO31yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IpoLlecca OCThIBaHMS (HarpeBaHus) MpH
U3IYyYEHUU OT I[BE€Ta M3JIydarolled (IOTJIOLIAoNIe) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIEPaTypbl JKUJIKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH,
AIEKTPHU3ALUs TEJI U B3aUMOJIECHCTBUE DJIEKTPUUYECKHUX 3apsA0B, B3aUMOJIECHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaJN3allisl MArHUTHBIX T0JI€H MOCTOSTHHBIX MarHUTOB,
JIEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMATHUTA,
CBOMCTBA JJIEKTPOABUIATENS MOCTOSIHHOIO TOKA): ()OpMYJIMPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ylibTaTaXx  HaONIOJCHUH,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY W3 M30BITOYHOrO HaOopa 00OpyloBaHUS,
OMKCHIBATH XOJ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

POBOJUTh TMpSMbIE W KOCBEHHbIE HW3MEpPEHUsS (U3UUYECKUX BEIUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO31yXa, CHJa TOKA, HaIPsSHKEHUE,
yAeabHas TEIUIOEMKOCTh BEILECTBA, CONPOTUBIEHUE IMPOBOJHHMKA, paboTa U
MOIIIHOCTh 3JEKTPUYECKOr0 TOKAa) C MCIOJIb30BAHMEM AHAJIOTOBBIX M IU(PPOBBIX
npuOOpPOB, OOOCHOBBIBATH BHIOOP METOJA M3MEPEHUs, (PUKCHUPOBATH MOKA3AHMS
npuOOpOB, HAXOAUTh 3HAUEHUE U3MEPSEMOU BEMUYMHBI C TOMOUIBIO YCPEAHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUHN U OLIEHUBATh MOTPELUIHOCTh U3MEPEHMUI;

MPOBOJUThH HKCIIEPUMEHTATBHBIE MCCIEAOBAHMS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIaXICHHUS, UCCIEAOBAHUE SIBJICHUS TEIUIOOOMEHA MPHU CMEIIMBAHUM XOJIOJHOU U
ropsiueid  BOABI, 3aBUCHMOCTb CONPOTUBJIEHMSI IPOBOJHUKA OT €ro JJIUHBI,
IUIOIIAAM TIOMEPEYHOr0 CEYEHUS M YACJIBHOIO COMNPOTUBJICHUS BELIECTBA
MIPOBOJHUKA, CHUJIBI TOKA, MPOTEKAIOLIEro Yepe3 MPOBOJHUK, OT HANPSLKEHHS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO M MapaJIEIbHOIO COEIHMHEHUIM
IPOBOJHUKOB): COBMECTHO C YYHTeNeM (QOpMyJIUpOBaTh 3a4adyy U THUIOTE3Y
UCCIIEJOBAHMsSI, CAMOCTOSITENIBHO IUIAHUPOBATh HCCIIEJOBAHHUE, CAMOCTOSITENIBHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY C HCIOJb30BaHUEM WHCTPYKIIHUH,
IPEJICTaBISATh MMOJYyYSHHbIE 3aBUCUMOCTU (PU3MUYECKUX BEJIIMYMH B BHUJE TaOIUI] U
rpauKoB, OLEHUBATh MOTPEIIHOCTH, JIelaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEJOBAHMSI;



coOroaTh MpaBmiia OE30MacHOr0 TpyJa Mpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPHUHIIUIIBI JEHCTBUS M3yYCHHBIX MPUOOPOB, TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX IPOIECCOB C OMOPOM HA WX omnucaHus (B TOM
YHClie: CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETYUK DJIEKTPUUECKON SHEPIHH, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelibHble  3JEKTPOnpuOOpbl  (MIPUMEpPHI), MNPEJOXPAHUTENIM U HX
NpUMEHEHUE B OBITY W TEXHUKE, NPUMEHEHHE ITOCTOSHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, AJIEKTPOJBUTATENH MOCTOSSHHOTO TOKA), MUCIOJIb3Ysl 3HAHHS O
CBOMCTBaX (U3MYECKUX SABJICHHM, HEOOXOIUMblE (PUIUYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCThIE TEXHUYECKUE YCTPONCTBA W U3MEPUTENbHBIC
npubOpsl MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUJAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETpP, JBUraTeldb BHYTPEHHETO  CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTAaBISATH CXEMbl DJJIEKTPUYECKUX Iened ¢
MOCJEAOBATEIbHBIM U TapajUIeIbHbIM COEJUHEHHEM JJIEMEHTOB, paziauyas
YCJIOBHBIE 0003HAYEHHMSI DJIIEMEHTOB DJIEKTPUUYECKUX IIETIeH, UCIIOIh30BaTh CXEMBbI
U CXEMaTHUYHbIE PUCYHKH U3YYEHHBIX TEXHHUUYECKHX YCTPOWCTB, U3MEPHUTEIbHBIX
MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPU PEUICHUH YUeOHO-TIPAKTUUECKUX
3az1ay;

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIUIO O TIPUMEPAxX) MPAKTUIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B MOBCETHEBHOM U3HMU NJIsi 0OECTeUeHUs
0e30MacHOCTH MpPHU OOpalllEeHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMM,
COXpPaHEHMSI 3J0pOBbSi M COOJIOJIEHHS HOPM HKOJOTMYECKOTO TIOBEJCHUS B
OKPY KaIOIIEH Cpeae;

OCYUIECTBIIAThH MOUCK MH(pOpMaIuu Gunyeckoro cojepxkanus B UutepHere,
CaMOCTOSITEILHO (OPMYJIHMPYS TMOUCKOBBIM 3ampoc, Ha OCHOBE HWMEIOIINXCS
3HAHUW W CpPaBHEHUS JOMOJHUTENIbHBIX HCTOYHUKOB BBIACISTH HH(OpPMAIIHIO,
KOTOpas SBJISIETCS] MPOTUBOPEUNBON MM MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh TP BBIMOJTHEHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIpaBOYHBIE MaTepUalibl, PECYpPChl CETU
WNurtepHer, BiaAeTh MNpUEMAMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIMu U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIIECHHUS,
0000611ast “HGOPMALIUIO U3 HECKOJBKUX UCTOYHUKOB (PU3UYECKOTO COJACPKAHUS, B
TOM  4yuciae NyOJWYHO  TPEACTaBIATH  pPe3yJbTaThl  MPOEKTHOW  WJHU
HCCIIEIOBATENBCKOMN NESITENbHOCTH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BATh NU3YUEHHBIN
NOHATUUHBIM  anmmapar  Kypca  (U3HKH,  COMNPOBOXKAATH  BBICTYIUICHHE
MpE3CHTALIUEN;



IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3UUECKUX MPOILIECCOB
pacnpenensTh OOsS3aHHOCTH B TPYNIE B COOTBETCTBUU C IOCTaBICHHBIMHU
3aJlayaMu, CJIE€IUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIecKBaTHO OILICHMBAaTh COOCTBEHHBIM BKJAJ B  JEATENBHOCTh T[PYIIIHI,
BBICTPAMBaTh KOMMYHHKaTUBHOE B3aUMOJEHCTBUE, NPOSBISIL TOTOBHOCTH
paspemnarb KOHGIUKTHI.

K koHny oOyueHus ¢ 9 knacce npeaMETHBIE PE3YyJbTaThl HA YIiyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00yYarOIMIUXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (CHUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUUECKOIO
JIBUYKEHUSI, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTH, MEXAHUUYECKHE BOJIHBI,
3BYK, MH(QpPa3ByK M YJIbTPa3ByK, 3JEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3y4YeHHe, IIKaja 3JIEKTPOMATHUTHBIX BOJIH, UCTOYHHUKHU CBETa, OJU30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl UCITyCKAaHUS M IOTJIOLIEHus, anb(a-, 6eTa- 1 ramMmma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAs U TEPMOsIEpHAsl SHEPreTUKAa) U CUMBOJIMYECKUM
A3BIK (PU3HKHU TP PEICHUHU YUYEOHBIX U MPAKTUYECKUX 3a]a4;

YBEPEHHO  pa3iauyarh  sBJIEHUA (PaBHOMEPHOE U  HEPABHOMEPHOE
OpSIMOJIMHEMHOE JIB)KEHUE, PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE JABHXKEHUE,
CBOOO/IHOE MAaJ€HUE Te€J, JBUKEHUE 110 OKPYKHOCTH, B3aUMOJCIHCTBHE TeEI,
paBHOBECHE MAaTEpPHAIIBHOM TOYKH, PEAKTUBHOE JBW)XEHHE, HEBECOMOCTD,
KoyneOaTeIbHOE  JIBIKEHHE (FapMOHMYECKHE, 3aTyXalollhe, BbIHYXICHHbIE
Kose0aHus), PE30HAHC, BOJHOBOE IBM)KEHHME (PacIpOCTPAHEHHUE U OTPAKEHUE
3ByKa, uHTEephepeHus U Audpakius BOJIH), OIPSIMOJIUHEHHOE pacIpOCTpaHEHUE,
OTpaXEHHE M MPEIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTpPaKCHHE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP M CJIOKEHHE CIEKTPAlIbHBIX LIBETOB,
€CTECTBEHHAsl  pa/JMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYaTOro  CIEKTpa
U3JIy4YEeHHs]) TI0 OINHUCAHMIO HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh  MPOSBICHUWE  M3YYEHHBIX  (U3MUECKUX  SIBICHUA B
OKpY>KaroleM Mupe (B TOM yuciie (pU3NUecKHe SIBJICHHsI B NMPUPOAE: NPUIUBBI U
OTNIUBBI, ABMKeHUE TIaHeT CONHEYHON CHUCTEMBI, PEaKTUBHOE JABUKEHUE HKUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IIyHaMH, 3X0, I[BETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OUOIOTHUECKOE
JeicTBUE BUAMMOIO, YJIbTPa(UOJETOBOIO M PEHTIEHOBCKOIO H3JIyYEHUH,
€CTECTBEHHBI pPaJMOAaKTUBHBIA (POH, KOCMHYECKHE JYy4yd, pPaJHMOAKTHBHOE
U3JIyYeHHE NPUPOJHBIX MHUHEPAIOB JIEWCTBHE PAJMOAKTUBHBIX H3JIyYCHHH Ha
OpPraHH3M 4YEJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUYECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITh CYLIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NMUECKUX SIBICHUI;

ONMKCHIBATh WM3YUYEHHBbIE CBOMCTBA TeNl W (U3MUECKHUE SIBICHUS, HCHOJIb3YS
¢u3nyeckue BENMYMHBI (CpeAHsss M MIHOBEHHas CKOpPOCTb Tela IIpH



HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHUE, MEPEMENICHUE MPHU PaBHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBMDKEHUHM,  YIJOBas  CKOPOCTb, LEHTPOCTPEMUTEIBLHOE
YCKOpEHHE, CHJIa TPEHUs, CUJla YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
najJieHus], BEC TeJa, UEHTP TSKECTH TBEPAOTO Tella, UMITYJIbC Tela, UMITYJIbC CHIIbI,
MOMEHT CHJIbI, MEXaHU4YeCKasi pab0oTa U MOITHOCTbh, OTCHIIUATILHAS YHEPTHUS Tea,
MOAHSATOTO HaJl TIOBEPXHOCTHIO 3€MJIM, TOTEHIUAJIbHAS YHEPTUSI CHKATOU MPYKHUHBI,
KMHETUYECKash HHEprus, IOJIHAs MEXaHW4YecKas DSHEprus, IepuoJi W 4YacroTa
KOJIeOaHU, MepUoj] MATEMATHUYECKOTO U MPYKUHHOTO MAsITHUKOB, JIJINHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA4, CKOPOCTb CBETa, IOKAa3aTellb MPEIOMIICHUS
Cpelbl), TpU ONUCAHWW TPABWIBHO  TPAKTOBaTh  (PUBMUECKHH  CMBICH
HCIIOJB3YEMbIX BEJIUYUH, MX O0O3HAYEHUS W E€AUMHUIBI (PU3MYECKUX BEIUYUH,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEIUYUHY C JIPYTHUMHU
BEITMYMHAMU, CTPOUTH TPa(UKN U3yICHHBIX 3aBUCUMOCTEN (DU3UYECKUX BEIIMUNH;

XapaKTepu3oBaTh CBOMCTBA TeJN, (QU3UYECKHE SBICHUS U IPOLECCHI,
UCIIOJIB3YS 3aKOH COXPaHEHUs YHEPTHH, 3aKOH BCEMUPHOI'O TATOTCHUS, MPUHITUI
CYyHEepHO3ULIUA CHUJI, MPUHIMI OTHOCUTENbHOCTU ['anmunes, 3akoHbl HbrOTOHA,
3aKOH COXPaHEHHUs UMITYJbCa, TEOPEMY O KUHETHUYECKOM 3Hepruu, 3akoH ['yka,
3aKOH bepHyIu, 3aKOHBI OTPaXKEHHSI W TMPEIOMIICHUs CBETa, (HOPMYTy TOHKOM
JIMH3bI, TUIAHETAPHYIO MOJIENIb aTOMa, HYKJIOHHYIO MOJIENIb ATOMHOTO $]Ipa, 3aKOHBI
COXpaHEHHMS 3apsJ0BOTO U MAcCCOBOIO YHCEN MPHU SAEPHBIX PEaKIUSIX, IPU 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHNUE,

CTpOUTh (PU3UYECKUE MOJEIU PEaTbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUIA,
BBIJICISITh MPU ITOM CYIIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB,
MPOIIECCOB, SIBICHUM, NPUMEHATh (PU3HUECKHE MOACIH sl OOBSICHEHUS
(bU3HYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATHh (PU3NYECKUE SBIICHHUS, MIPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalluid MPaKTHUKO-OPUCHTHUPOBAHHOTO XapakTepa, M pemiaTh
KAUECTBEHHbIE 33aJaud, B TOM 4YHUCJIE TpPeOyIOIIME YHCIECHHOTO OLEHUBAHUS
XapaKTePHBIX 3HAYEHUN (PU3NYECKUX BEIWYUH, IPH 3TOM BBIOMpATh aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISTh MPUUYMHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAUBATH
JIOTUYECKYIO LENOYKY pPACCYX ACHUH W3 2—3 IIaroB ¢ OMNOpPOM Ha H3yYEHHbIE
cBOMCTBa (M3UYECKUX SABJICHUHN, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO peliaTh pacuy€THhIE 33a/layi M0 M3y4aeMbIM TeMaM Kypca (PU3HKH,
BBIOWpAas aJleKBaTHYI (PU3MYECKYI0 MOJENb, C HCIOJIb30BAHHUEM 3aKOHOB H
dbopmyIl, CBA3BIBAIOIIUX (PU3MUECKUE BEJIMUMHBI, 3alIMCHIBATh KPATKOE YCIOBHE U
pPa3BEPHYTOE pEIICHUE 3aJayd, BBISBISATH HEJOCTAIOMIUNE WM HU30BITOYHbIC
JTaHHBIE, OOOCHOBBIBATH BBIOOP METOJa PEIICHHs] 3aJlayd, WCII0JIb30BATh
CIIPaBOYHBIE JaHHBIE, TPUMEHITh METOJbl aHAJIu3a Pa3MEPHOCTEN, UCIIOJIb30BATh
rpaguyeckue  METOAbl  pPEIIeHWs  3ajad, MOPOBOJUTH  MaTeMaTUYECKHue



npeoOpazoBaHusl U pacu€Thbl, OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHOIO 3HAYCHHUS
(¢u3nyecKoil BETUYMHBI U OINPEAENATh Pa3MEPHOCTh (U3NYECKON BETUYMHBI,
MOJTyYEHHOW MPH PEIICHUHN 331a4H;

pacmo3HaBaTh MpoOJEeMBbl, KOTOPHIE MOXXHO pPEIIUTh TMpPH  MOMOIIU
¢u3nyecKux METOAOB, W TpeuiaraTb OPUEHTUPOBOYHBIA CHOCOO peIIeHHs, B
ONMCAaHUU  HUCCIIEJOBaHMUS  pPAclO3HaBaTh  IPOBEPSEMOE  MPEINOJIOKEHUE
(rumoTe3y), OILIGHWBATh MPABWIHHOCTh TMOPSAKA IPOBEICHUS HCCIIEeIOBaHUS,
UHTEPIIPETUPOBATH MOTYUYCHHBIN pPe3yibTar;

MIPOBOJIUTH OTBITHI O HAOIIOACHHUIO (M3UYECKUX SBICHUN WU (HU3UUIECKUX
CBOMCTB TeJ (M3yuyeHue BTOPOro 3akoHa HploTOHa, 3aKOHA COXpaHEHUs YHEPrHH,
3aKOHA COXPAaHEHWs UMITyJbca, NEeUCTBHE 3aKOoHAa bepHyiM MU BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIA, 3aBHUCUMOCTb IE€pUOJAA KOJEOaHWl NPy KUHHOTO
MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH MPYXHUHBI M HE3aBHUCHUMOCTb OT
aMIUIMTYbl MaJjblX KoJeOaHUN, MPSAMOJIIMHEHHOE pPACIPOCTPaHEHUE CBETa,
pasnokeHue Oenoro cBeTa B CHEKTP, U3yUYEeHHUE CBOMCTB M300paKE€HUS B MJIOCKOM
3epKaje U CBOMCTB M300pa)K€HUs MpeaMeTa B COOMparoIiei JuH3e, HAOII0IeHUE
CIUIOIIHBIX M JUHEHUYaThIX CIEKTPOB W3IyudeHUs): (popMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3ysibTaTaXx  HaONIOACHUH,
CaMOCTOATENIBLHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyAOBaHMS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTHh HPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHMMH, OIpenesss
CpeqHee 3HAueHHE M3MEpPAEMON BEJIMYMHBI M OINpEAeNsiss MOTPEIIHOCTb
pEe3yJIbTAaTOB NPSMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOp CIOCOOa H3MEpEHUs
(M3MepUTeNbHOTO MpPUdOpa);

IPOBOUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BETUUYHMH (CPEAHSISI CKOPOCTh
U YCKOpEHHE Teja IpU PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOTO
NaJieHus, KECTKOCTh  MPYXKUHBL, KOXDGUIMEHT  TPEHUS  CKOJBKEHUS,
MexaHu4eckas paboTa W  MOIIHOCTb, 4YacToTa M Mepuoja  KoieOaHHid
MaTeMaTHYeCKOTO0 W NPYXKHMHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOSHHUE
cobuparomeil JMH3bI W €€ ONTHYecKas CWwia, pPaJuOAKTUBHBIA (OH) cC
UCIIOJIb30BAaHUEM aAHAJOTOBBIX M LU(MPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/a U3MEpPEHHUs, IUIAaHUPOBaTh M3MEPEHUS, CaMOCTOSTENBHO COOMpaTh
HKCINEPUMEHTAIbHYI0  YCTAaHOBKY,  BBIYMCISATh  3HAYEHHE  BEJIUYMHBI U
aHAJIM3UPOBATh IOJYUYEHHBIE PE3yJIbTaThl, OLEHMBAsl MOTPEIIHOCTh PE3YJIbTAaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH HKCIIEPUMEHTATBHBIE UCCIEAOBAHMS 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYMH (3aBUCUMOCTbh IIyTH OT BPEMEHH NpPU PaBHOYCKOPEHHOM IBMXKEHHUU 0€3
HAYaJbHOU CKOpPOCTH, 3aBHUCHUMOCTb CHJIBI TPEHHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIbHOTO JaBJICHUs, MEepUOAa KOJeOaHUl MaTeMaTH4YeCKOro MasiTHUKa OT



JUIMHBl HWUTH, OIpeleJeHHe YCKOPEHUs CBOOOJHOTO MaJeHusi, HCCIeI0BaHUE
M3MEHEHHS BEJIMYMHBI M HaIlpaBJIEHUS WHAYKIIMOHHOTO TOKa, 3aBUCHUMOCTb yTja
OTpaXEHHUs CBeTa OT yrIila NaJCHWs, yria MPEJIOMICHHS OT YIVia MaJcHHs
CBETOBOTO Jy4ya, HCCIEAOBAaHHWE TPEKOB: M3MEPEHHWE OHHEPrUM YACTHUIIBI 10
TOpMO3HOMY MyTH (10 ¢oTorpadusimM)): COBMECTHO € yuuTenaem (GpopmMyIupoBaTh
3a/ladyy U TUIOTE3y MCCIEIOBAHUs, CAMOCTOSITENIbHO TUIAaHUPOBATh UCCIIEIOBaHUE,
CaMOCTOSITENIFHO COOMpPATh OSKCIEPUMEHTAIBHYI0 YCTaHOBKY, MPEICTaBIAThH
MOJyYEHHBIE 3aBHUCHUMOCTH (PU3UYECKMX BEIMYMH B BUAC TaOIWIl U TPaHUKOB,
OLIEHUBATh MOTPEIIHOCTH, AeNaTh BBIBOJbI IO PE3YJIbTaTaM HCCIIEIOBAHNUS;

coOyro/IaTh MpaBuiia 0€30MacHOro Tpyla Mpu padoTe ¢ J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYE€HHBIX MTPUOOPOB, TEXHUIECKIX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha WX omucaHus (B TOM
quclie: CHOUAOMETP, TATUMKU TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHs, pakera,
9XOJIOT, OYKH, NEpPUCKOIN, ¢oToanmapar, MHUKPOCKOI, TEJIEeCKOM, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOM, IO3MMETp, Kamepa BuibcoHa), WCMONB3ys 3HAHUSA O
CBOMCTBaxX (PM3MYECKUX SIBICHUN U HEOOXOaUMBbIE (U3MYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKUX TIPOIECCOB TPHU
pelieHny y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI I TOCTPOSHUS
M300paKEHUI B ITIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH MH(POPMALIUIO O TIPUMEPax) MPAKTUUECKOrO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWUU B MOBCEIHEBHOW KH3HU I 00ECIICUCHHS
0e30MacHOCTH MpPHU OOpalEHWH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMM,
COXpaHEHHUs 3J0POBbsi U COOJIOJEHUS HOPM DSKOJOTHYECKOTO TIOBEJICHUS B
OKpY>Kalolllen cpeje;

OCYIIECTBIATh MOUCK MH(pOpMarmu Gu3ndeckoro conepkanus B HTepHeTe,
CaMOCTOSITENFHO (OPMYIIUPYS TOMCKOBBIN 3allpoc, HAXOIUTh MYTH OIMpPEICICHHUS
JIOCTOBEPHOCTH IOJIYYeHHON HMH(OpMalMM Ha OCHOBE HMEIOLIMXCS 3HAHUA U
JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCTIONb30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-MOMYJISIPHYIO
auTepaTypy (pU3MUecKoro conuepikaHus, CHpPaBOYHBIE MaTepUANbI, PECYpChl CETH
WuTepHer, BnageTh npuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
uH(MOpMAaIUU U3 OJIHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJEPIKaHMs, IMyOJIHYHO
IPEJICTaBIISITh PE3ybTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON A TEIbHOCTH MIPH
TOM TPaMOTHO HCIOJIb30BaTh HM3YYCHHBIA TMOHSATUHHBIN ammapar u3y4aemMoro



pasznena (U3MKA W COMPOBOXKIATH BBICTYIUICHHE TMPE3CHTAMECH C y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kouan4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabusie IIpakTnyeckue
NMporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. dusuka u e€ posib B IO3HAHMHU OKPY’KAKOLIEro MUpa
1.1 ®uznka — HayKa o PUpoJie 2
1.2 ®OU3NYECKUE BEITUYUHBI 4 3
1.3 EcrecTBeHHO-HAY4YHBIN METO TO3HAHUS 2 1
Uroro no pazneny 8
Pasnen 2. [lepBonayaibHble CBeleHHs 0 CTPOCHHH BelleCTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBMKeHHEe U B3aUMOJICHCTBUE YaCTHII
22 4 2
BEIIleCTBA
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 1
Hroro no paszneny 7
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
3.1 MexaHu4eckoe JTBIKCHUE 10 2
32 Nuepuus, macca, MIOTHOCTh 9 1 1
3.3 Cuna. Bumsr cun 15 1 3

Hroro no pazneny 34

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



Hasnenue. [lepenaya naBneHust TBEpIAbIMU

4.1 TCJIaMH, ) KUAKOCTSIMHU U ra3daMun
4.2 JlaBiaeHne KUJIKOCTH

4.3 ATMOCdepHOe TaBICHHE

44 JelicTBre KUJIKOCTH U Ta3a HA

MOIPY>KEHHOE B HUX TEIO
Uroro no pazaeny

Pa3nes 5. PaGora n MoIHOCTDH. JHeprus

5.1 Pa6ota u moutHOCTH
5.2 [IpocThie MexaHU3MBI
5.3 Mexanudeckasi SHEPTust

Uroro no pazaeny

Pa3nea 6. [loBTopuTe1bH0-00001IaI0IM i MOYJIb

6.1 [ToBTOpUTENEHO-0000IIAIONTNI MOTY B

Utoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

28

102

23



8 KUIACC

HaumeHoBaHMe pa3/iesioB U TeM
NPOrpamMMmbl

Ne i/

Pa3znea 1. TenyioBble ABJICHUS
1.1 CtpoeHue u cBOWCTBa BellecTBa

1.2 TerutoBble mpouecchl
Uroro no pazaeny

Pasnen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI

DneKTpuuecKue 3apsaabl. 3apsDKEHHBIE Tela

21 ¥ UX B3aUMOJICHCTBHS

2.2 IToCTOSIHHBIN 2IEKTPUIECKUN TOK
2.3 MarsuTHsl€e ABJICHUS

2.4 DJIeKTpOMarHuTHasi UHIAYKIUS

Hroro no paszneny

Pa3nea 3. [loBTopuTe1bH0-00001IaI0IM I MOYJIb

3.1 [ToBTOpUTENBEHO-00001IAIONINI MO/TYIIB

Uroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoJgunuecTBo yacoB

KoHTpobHbIe

Bcero
padoThbI

33 1
39

31
11 2

58

102 5

JJIeKTPOHHBIE
(undposbie)
IIpakTuyeckue
oOpa3oBaTejibHbIE
padoThI
pecypchl
6.5
1
10
4
1
22.5



9 KUIIACC

KoumnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoabnsie IIpakTnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Mexannueckue siBJIeHUsI
MexaHnueckoe JBH)KEHUE U CIIOCOOBI €To
1.1 30 1 4
OnucaHus
1.2 BzaumoperictBue Tten 18
1.3 3aKOHbBI COXpaHEHUS 15 1
Wroro no pazneny 63
Pazjnen 2. Mexanuveckue KoJie0aHUS U BOJTHBI
2.1 Mexanuyeckue KojiebaHus 8 3.5
2.2 MexaHnyeckue BOJIHBL. 3BYK 10 3
Wroro no pazneny 18
Pa3nes 3. DiiekTpoMarHuTHoOE 10Jie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIe U 6
' AIIEKTPOMATHUTHBIE BOJIHBI
Hroro no pasneny 6
Pa3pnen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 8 2
4.2 JIuH3bl 1 onrTHYecKUe PUOOPHI 6 1

4.3 Paznoxxenue 6emoro cBeta B CIIEKTP 2 1



Utoro no pazneny

Pa3pen 5. KBanToBbIe IBJICHUSA

5.1
5.2
53

Hcnyckanue 1 TOTJIONIEHHE CBETa AaTOMOM
Ctpoenue aTOMHOTO siipa

S nepHble peakuuu

Uroro no pazaeny

Paspnen 6. [loBTopuTe1bHO0-0000111a1011IHIT MOAY /1B

6.1

6.2

6.3

6.4

6.5

Mexannueckue sSBJICHHUs! (TOBTOPUTEIBLHO-
00001IAIOITIIT MOTYITh)

TenoBbie siBJICHHS (ITOBTOPUTEIIBHO-
00001IaIOITHIT MOTYJTh)
DNEeKTPOMAarHUTHEIC SIBIICHUS
(TOBTOPUTENHHO-0000IAONITUN MOTYJIh)
CBeToBBIC SIBICHUS (IIOBTOPUTEIHHO-
00001IAIOIINIT MOTYITh)

[ToBTOpUTENBEHO-00001IAIOIINI MOTYITH

Utoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

16

17

136

26.5






INIOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

Ne

o/ Tema ypoka

®dusnka — Hayka o npupoae. SABineHus

TIPUPOIBI

2 duznueckue sIBICHUS
duznyeckre BeINYUHbI. Pa3MepHOCTb.

3 duznueckue npudopsl. [lorpenrHocTr mpu
MPSIMBIX U3MEPEHUAX
Ypok-uccnenosanue "M3mepenne

4 JUHEHWHBIX Pa3MEPOB TEJ U MPOMEKYTKOB

BpemMeHH"

JlaGopatopnas pabota "M3mepenue

00BEMa KUIKOCTH U TBEPIOTO Tema"

JlabopaTtopHnas padota "OnpezeneHue

pa3MepoB Majbix Tea. Meron psiioB"

Mertoapl HaydHOTO MTO3HaHMs. OnrcaHue

7 (UBUYECKUX SIBJICHUH C TTIOMOIIBIO

MoJeen

VYpok-uccnenosanue "[Iposepka

TUIOTE3bI: 1aTbHOCTh MOJIETA IIApUKa,

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,

yeM OoJIbIIe BhICOTa Mmycka'

9 Crpoenue Bemecta. OIBITHI,

KoanuyecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

JlaTa
H3yYeHH
|

JJIeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

JI0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIECTBA

JlaGopatopHnas pabora "O1neHka quaMerpa
aTOMa METOJIOM PSA0B (C HCIIOIb30BaHUEM
¢dororpaduii)"

Ypok-uccrnenosanue "HabmroneHue
TEIUIOBOT'O PacIIUpeHHUs Ta30B. OMBITHI 110
OOHapy>KEHUIO EHCTBUS CHUIT
MOJIEKYJISIPHOTO TIPUTSKEHUS"

JIBrxenue yactuil Bemecta. Juddysus.
BpoyHoBckoe aBuKeHHE

VYpoxk-uccrnenoBanue "Habmonenue u
00BsICHEHHE OPOYHOBCKOTO JIBUKCHHUS U

maddyzun"
B3aumoneiicTBue 4acTuIl BeLecTBa:
NPUTSHKEHUE U OTTAIIKMBAHUE

ArperaTHble COCTOSIHHSI BEILIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHHUI
BOJIbI

Mexanndeckoe nBuxenue. [1yTs,
TpaeKTOpus, NepeMeIleHne
PaBHOMEpHOE U HEPaBHOMEPHOE
nBukenue. CKopocThb

HaxoxaeHue ckopocTH, yTH U BPEMEHH
[IPU PAaBHOMEPHOM TMPSMOJIMHEHHOM
JBUKEHUU

JlaboparopHnas padota "OnpeneneHue
CKOPOCTH PAaBHOMEPHOTO JIBMKCHUS"



20

21

22

23

24

25

26

27

28

29

30

31

32

['paduku npsMOIUHENHOTO PaBHOMEPHOTO
JBAKEHUS

Pemenue 3anau no teme "Pacuer cpenneit
ckopoctu"

JlabopaTtopHnas padota "OnpezeneHue
CpeIHEl CKOPOCTU CKOJIbKEHUs OpycKa
WM [IapUKa 110 HAKIOHHOM MIOCKOCTH"
OtHOCUTENBHOCTD ABIKEHUS. ClIOKEHUE
CKOpOCTEN MpH MapaAIJICITbHOM JBHKCHUU
[Tomydenue u ananus rpaduKoB
3aBUCUMOCTH IIYTH U CKOPOCTH JIBHXKCHUS
OT BPEMEHHU

Pemenue rpaduueckux 3aaad no teme
"Mexanuka. PaBHomepHoe
MpSIMOJIMHEITHOE IBUKEeHUE"

SIBnenue nHepuu. 3aKOH UHEPLUU
B3anmMozeicTBue Ten Kak IpuynuHa
M3MEHEHUs CKopocTH. Macca Tena Kak
Mepa UHEPTHOCTHU TeJjla Mpu
MOCTYTMATEIbHOM JABUKEHUU
VYpok-uccnenosanue "CpaBHEHHE MacC 11O
B3aUMOJICUCTBUIO TEN"

[TIimoTHOCTH BemecTa

Jlaboparopnas padota "Onpenenenue
IJIOTHOCTHU TBEPOTO Tea'

Pemenue 3amau no reme "Macca Tena.
[InotHOCTH BemecTBa"

CMecH U CIUIaBhbI. HOBerHOCTHaH u



33

34

35

36

37
38

39

40

41

42
43

44

JIMHEWHAS TUIOTHOCTh

[ToaroToBka K KOHTPOJIBHON paboTe 1Mo
Teme "®u3nka — Hayka o MpUpo/Ie.
[TepBoHauaIbHBIE CBEIEHUS 00 ATOMHO-
MOJIEKYJISIPHOM CTPOECHUU BELIECTBA.
Mexanuka"

KonTponbhas pabota nmo Teme "dusuka —
Hayka o npupoje. [lepponavanbHble
CBe/IeHUs] 00 AaTOMHO-MOJICKYJIIPHOM
CTpOEHHUH BellecTBa. MexaHuka"

Cuna. SBnenne tsaroreuud. Cuia TSHKECTH

N3o0paxenue cun. Pemenue 3amxay o
teme "OnpeenieHue CUibl TsokecTu"”

Cuna ynpyroctu. 3akoH ['yka
Bec tena. 3mepenue cun. JluHamoMeTp

Ypoxk-uccnenoBanue "Habmonenue
WU3MEHEHUSI CKOPOCTH MPHU
B3aUMOCHCTBUU Ten"

Pemenue 3ana4 no teme "Cuna ynpyrocru.
Bec Tena"

Jlabopartopnast pabota "OTBITHI,
J€MOHCTPUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aedopMaIyin) Mpy>KUHBI OT
MPUIIO)KEHHOMN CUJIIBI"

Cuna Tpenus

Cnoxenue cui. PaBHoaelcTByomas cuia

Pemenne 3amau mo teme "CraoxeHHEe CHIIL.
PaBHopelicTByromas cuia"



45

46

47

48

49

50

51

52

53

54

55

56

57

Pemrenne 3amau o reme "B3anmoenicTeue
Ten. Cuibsl B MeXaHUKe"

Pemenue 3anau no reme "Cuina tpeHus'".
Ypoxk-uccienoBaHue 1o TeMe
"HNccnenoBaHue 3aBUCUMOCTH CUIIBI
TPEHMSI OT IIOIIAN COIPUKOCHOBEHUS"

JlaGopatopHnas pabota "OnbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI
TPEHUS CKOJIbKEHUS OT CHUJIbI IABJICHUS U
XapakTepa COMPUKACAIOMIMNXCSA
nosepxHocren"

Pemrenue 3amad mo treMe "B3anMmonelcTre
tei. Cuiibl B MexaHuke"

Konrponsnas padora no Teme
"B3aumopeiictue Ten"

JlaBneHue TBEPABIX TEI
Ypok-3kcriepumenT "CriocoObl
OmpeIeJICHUs JaBJICHHs TBep0To Tena'
VYpok-uccrnenoBanue "3aBUCUMOCTh
JIaBJICHU ra3a OT TemrepaTypsl”
JlaBiieHuEe XKUIKOCTEH U ra30B. 3aKOH
[Tackans

ITHeBMaTHUECKHE yCTPONCTBA

3aBUCUMOCTD JaBJICHUS KUJIKOCTH OT
IJTyOUHBI

['mapocratudeckuii mapagokc

Ypok-nipoekt "N3yueHnne coolarnmxcs
cocynoB"



58

59

60

61

62

63

64

65

66

67

68

69

70

VYpok-koHpeperuus "I uapaBnnyeckue
MeXaHU3MBbI"

Hcnonp30Banue BEICOKHUX JAaBJICHUU B
COBPEMEHHBIX TEXHOJIOTHUAIX

Pemenne 3agau o teme "JlaBinenue
Jxkugxoctu"”

ATMmocdepa 3eMiu U IPUUKHBI €€
CYLIECTBOBAHHUS

VYpok-uccnenosanue "lIposBaeHue
neicTBus atMoc(epHoro naBieHus"

W3mepenne atMochepHOTO 1aBIEHUS.
OmnsiT Toppuuennu

3aBUCUMOCTb aTMOC(EPHOIO JaBICHUS OT
BBICOTHI HaJl ypOBHEM Mopsi. [Ipubops! mis
U3MepeHHs aTMOC(HEPHOro AaBIICHUS
Bbapomertp-anepoua. AtmocdepHoe
JaBJICHHE Ha Pa3JIM4HbIX BHICOTAX
Britankuparomias cuna. 3akoH Apxumena
Pemenue 3anau no reme "3akoH
Apxumena"

Ypoxk-uccienopanue
"DKcrepuMeHTaTbHOE OOHAPYKEHHE
JNEUCTBUS )KUIKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX Teno"

JlaGopatopHnas pabora "OnpezneneHue
BBITAJIKUBAIOLIEH CHUJIBI, JEMCTBYIOLIEN Ha
T€J0, IOIPYKEHHOE B )KUJKOCTB"

IIlnaBanue Texn



71

72

73

74

75

76

77

78
79

80

81

82

83
84
85

Jlabopartopnas pabota "HUccnenoBanue
3aBHCUMOCTH Beca Tejia B BOJIe OT 00beMa
MOTPY>KEHHOW B KUJKOCTh 4acTH Tea"

BosnyxomnaBanue. [InaBanue cyoB

Pemrenue 3amgau mo teMe "3akoH
Apxumena. YcioBus miaBaHus ten"

Pemenue 3amaa mo teme "JleiicTBre
KHUJIKOCTH U ra3a Ha IOrpy>K€CHHOC B HUX
Teno"

Ypoxk-mipoekt "KoHcTpynpoBaHue
apeoMeTpa W JIOAKH U OIpeeIIeHUE
Ipy30H0AbEMHOCTH"

[ToaroToBka K KOHTPOJIBHON pabOTE MO
teMme "JlaBieHne TBEPABIX TEIN, KHUAKOCTEH
U razos"

Kontpoinbnas padota nmo teme "JlaBienue
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

Mexanudeckas pabora
MoI1HoCTh

Perrenue 3amau Ha onpezeacHre paboThl U
MOII[HOCTH

PaboTa cHIIBI TSHKECTH U CHJIBI TPEHUA

Ypoxk-uccinenoanue "Pacuét MOITHOCTH,
pa3BUBaEMOM MpHU MOIBEME MO JieCTHUIE"

[IpocTbie MexaHU3MBI
MowmeHnT cuibl. [IpaBuiao MOMEHTOB

JlaGopatopHnas pabota "M3yuenue npaBuia



86

87

88

89

90

91

92

93

94

95

96

phIYara Jis oABMYKHOTO M HETOIBHYKHOTO
0J10K0B"

"30510TO€ MPaBUIIO" MEXaHUKU

Pemrenue 3amau mo treMe "3010T0€
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHasi paboTa

Pemenue 3anaq no reme "Pabota cuiisl
TSKECTH U cuitbl TpeHus" / Beepoccuiickast
poBepoyHas pabora

VYpoxk-nipoekt "IIpoexTupoBanue
IIOJINCIIACTOB € 3aJJaHHBIMU ITapaMeTpaMu”
Ypok-koupepenus "IIpocTtsie
MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX
opranusmax”

Koaddurment nonesnoro necTpust
MPOCTHIX MEXaHH3MOB

Jlaboparopuas padota "OnpeneneHue
KIIJI noABUKHOTO U HETOIBUKHOTO
0110KO0B"

Mexanuueckas sHeprus. Kunetnueckas u
MOTEHIMAIbHAs YHEPTUs

3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPTUU

VYpok-3KcriepuMeHT "IKCepUMEHTAIBHOE
ornpe/ielIeHue N3MEHEHHS] KHHETUYECKON U
MOTEHIIMATBLHON SHEPTUH MPU CKaThIBAHUHU
TeJa TI0 HAKJIOHHOM TIIIOCKOCTH"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO



97

98

99

100

101

102

teme "Pabota u moutHoCTh. DHEprus"

Konrponbnas padora no reme "Pabora u

MONIHOCTb. DHeprus"

PaboTa ¢ TekcTaMu Mo TEMeE
"MexaHnueckoe IBHKeHue"

Pabora ¢ rekcramu 1o reme "CtpoeHue
BenecTna"

Pa6ota ¢ Texcramu o teMe "CHIIBI B
npupoze"

Pabora ¢ Texctamu o Teme "JlaBiaeHue
TBEPABIX TEJ, )KUIAKOCTEH 1 ra3oB"

Pabora ¢ Tekctamu 1o TeMe "DHeprusi.
[IpocTrie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

23



8 KUIACC

Ne
n/n

10

11

Tema ypoka

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU U UX OIBITHBIE
MTOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKY/T

Mopenu TBEpI0T0, )KUIKOTO U
ra3zo000pa3HOro COCTOSTHUH BEIIECTBA

Ypok-koHpepennus "Kpucraimmndeckue u
amop¢Hsie Tena. ['paden. [Tomyuenue
HCKYCCTBEHHBIX ajMa3oB"

CMaunBaHue U KanWUISIPHOCTb.
IToBepXxHOCTHOE HaTsKEHUE

TennoBoe paclIMpeHHe U CKaTUE
Termnosoe nuxxenue. Temneparypa
TemmepaTypHBbI€ Kbl

BHyTpeHHss sHEprus u crnocoosbl eé
WU3MEHEHUs

Bunpl Teronepenaun

VYpoxk-koHpepenuus "VcnonapzoBanue
TEIUIOBBIX CBOMCTB BEILIECTB U MaTepUaJIOB B
Lelsix sHeprocoepexeHus"

KoauuyecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThbI

JlaTa
H3yYeHH
A

JJIeKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl



12

13

14

15

16

17

18

19

20

21

KonndecTBO TENIOTHL. Y AeIbHAS
TCIINIOEMKOCTD

Ypok-uccnenosanue "[IpoBepka runoresbl
JMHEWHOU 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJKOCTU B TEPMOMETPUUYECKON TpyOKE OT
TeMneparypbl"

YpaBHeHHe TEII0BOTO OanaHca.
TemnnooOMeH U TEMIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

JlaGopaTtopnast pabota "HccnenoBanue
ABJICHUS TEIJIOOOMEHA MPU CMEIIUBAHUU
XOJIOJTHOW U ropstaeit BoAbI"

Pemenue 3amau no reme "TemioooOMeH u
TEIJIOBOE paBHOBecHE"

JlaGopatopHas pabota "OnpezneneHue
KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOU
pH TEIUI000MEHE C HarpeThbIM
METaJUIMYECKUM [UIHHAPOM"

[InaByieHue u oTBepAEBaHNE
KPUCTATMYECKUX BEIIECTB. Y JeNbHas
TEIUIOTA TIABJICHUS

Pemenue 3anau no reme "llnaBnenue u
OTBEpJIeBaHUE KPUCTANINYECKUX Ten"
JlaGopatopHas pabota "OnpezneneHue
YAEJIbHOU TEIJIOTHI TUIaBJICHUS Jibaa"
VYpoxk-uccinenoanue "CpaBHEHUE MPOLIECCOB
TUTABJICHUS] KPUCTAIUTMUECKUX Tell U
pa3MArdeHus Mpyu HarpeBaHUU aMOP(HBIX



22

23

24

25

26

27

28

29

30

31

32

33
34

Tex"

[TapoobpazoBanue 1 KOHCHCAIIHSL.
Hcnapenue

Kunenue. Y genpHas Teniaora
napooOpa3oBaHusl. 3aBUCUMOCTh
TEMIEPATypPbl KUTIEHUS OT aTMOC(HEPHOTO
JaBJICHUS

Pemenue 3amay o teme "IlapoobpazoBanue
" xuneHue"

Ypok-uccienoBanue "OObsICHEHHE
3aBUCUMOCTH TEMIIEPATYPhbl KUTICHUS OT
naBiaeHus"

HacplieHHBIA 1 HEHACHIIIEHHBIN Tap.
BnaxxHocTs Bo3yXxa

BiraxHOCTB BO311yXa 1 €€ U3MEpPEHHUE.
JlaGopaTtophas pabota "Onpenenenue
OTHOCHUTEILHON BJIAXKHOCTH BO31yxa"
Penrenue 3amau mo treme "BnaxxHocTh"
Pewienue 3anau v ananu3 CUTyaLui,
CBSI3aHHBIX C SIBIICHUSIMH HCTIAPEHUS U
KOHJICHCAIINU

OHeprus TOIMBa. Y JeiabHas TEIoTa
CropaHus

[TpuHIIUTIBEI paOOTHI TEMJIOBBIX ABUTATENCH

[TapoBast TypOuHa. /[Burarens BHyTpEeHHET O
CrOpaHus

KIIJ] TermoBoro aBuratess

Pemenue 3amaa mo teme "KII/] TerumoBoro

0.5



35

36

37

38

39

40

41

42

43

44

45

46

47

nsurareis"”

Ypok-konpepennus "TennoBsie JBUTATEIN
Y 3alIMUTa OKpYyXKarolen cpenpl”

TennoBbie MOTEPH B TETUIOCETAX

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUU
B MEXaHWYECKUX U TETUIOBBIX MPOIECCax
[ToaroroBka K KOHTPOJIHHOU PabOTE MO TeMe
"TemnnoBsie sBieHus. MI3Menenue
arperaTHbIX COCTOSIHUI BemiecTa"
KoHnTtponbhas padora mo teme "TermmoBbie
aBieHus. VI3MeHeHue arperaTHbIX
COCTOSIHUH BerrecTna"

Onektpusanus Ten. [[Ba pona 3apsioB
VYpok-uccnenosanue "HccnegoBanue
CHoco0O0B pPa3IUYHbBIX BEIIECTB
Ha’JIEKTPU30BBIBATHCS "

BiaumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

Onekrpuueckoe nojie. Hanpspk€HHOCTD
ANEeKTpUIecKoro nois. [Tpunnun
CYNEPHO3UINH IEKTPUUECKUX MOJIeH
Hocutenu snexkTpuyeckux 3apsjoB.
DneMeHTapHsblil 3apsa. CTpoeHue aroma
3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO 3apsiia
[IpoBOIHUKH, TUATEKTPUKH U
MOJTYTIPOBOTHUKHU

Ypok-koHpepeHus "DnekTpu3anus B
MOBCETHEBHOM KU3HU"



48

49

50

51
52
53
54
55

56

57

58

59

60

61

Pemenue 3ana4 no teme "3aKOH COXpaHEHUS

ANEKTPUUECKOTO 3apsiaa"

Onekrpuyeckuit Tok. Uctounuku
AIEKTPUUECKOTO TOKa

Ypok-uccienosanue "MccnenoBanue
JIEHCTBHSI SJIEKTPUIECKOTO OIS Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

DNEKTPUYECKUN TOK B METAJLIAX
DIEKTPUYECKHUN TOK B )KUJIKOCTSIX U ra3ax
DnexTpuuecKas Lelb

Cuna Toka. AMnepmMerp

DnekTpuueckoe HanpsikeHue. Bonbtmerp

JlaGopaTtopHnas pabora "COopka u
UCIIBITAaHUE JIEKTPUUECKOH 1eTH
MOCTOSIHHOTO TOKa"

3aBUCHMOCTD CHJIBI TOKA OT HAIIPSDKCHUS.
3akon Oma aJ1g y4acTka 1enu
JlaboparopHnas pabota "MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO
gyepes pe3ucTop, OT HAMPSIKCHHsSI Ha
pE3UCTOPE U COMPOTUBIICHUS pe3ucTopa’
DNEeKTPUUECKOe COMTPOTUBIICHHE. Y ACTBbHOE
COTPOTUBIICHUE

JlabopaTtopHast pabota "Ornpenenenue
YAEIBHOTO CONPOTUBIICHUS TPOBOJHUKA"

Pemienue 3amau o reme "JieKTpUUECKOE

COINPOTHBIIEHHUE. Y IENIbHOE CONIPOTUBIIEHUE"

—_— = =
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63

64

65

66

67

68

69

70

71

72

73

Pemenne 3agau o reme "3akod Oma"

HOCHGHOB&TGHLHOG " apaJiICJIbHOC
COCANHCHUA ITPOBOAHUKOB

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAMIPsHDKEHUN TTpU
MOCIIeA0BATEILHOM COSTUHEHUH IBYX
pe3ucTopoB”

Penrenue 3amad mo teme
"[TocnenoBarenbHOE M TapaIeIbHOE
COEJIMHEHUS TPOBOJHUKOB"

JlabopaTtopnast pabota "I[IpoBepka npaBuia
JUISL CHJIBI TOKA TPU MapajieIbHOM
COEJIMHEHUH Pe3UCTOpOB"

Perenue 3ana4 Ha mpuMeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSAMHEHUS TPOBOJHIKOB
OJIC v BHyTpeHHEE COIPOTUBIICHUE
HCTOYHMKA TOKA. 3axkoH OMa 1 IMOJIHONU
enu

Pemenue 3amgau o reme "IJIC, BHyTpeHHEE
COIPOTUBIIEHUE UCTOYHHKA TOKa. 3akoH OMma
TSl TIOJTHOM 11enu”

JlaGopatopHas pabota "Onpenenenne 3/C
¥ BHYTPEHHETO COMPOTUBIICHHS HICTOYHUKA
ToKa"

[TpaBuna Kupxroga
JlaGopaTtopHnas pabora "I[IpoBepka npaBui
Kupxroga"

VYpok-uccnenosanue "M3yueHnue BoJIbT-



74

75

76

77

78

79

80

81

82

83

aMHepHBIX XapaKTepI/ICTI/IK HeJ'II/IHeI\/'IHI:JX
3JIEMEHTOB"

Pabora snexkrpudeckoro Toka. MOIIHOCTb
AIIEKTPUYECKOr0 TOKA

JlaGopaTtopHnas padota "Onpenenenue
paboThI U MOIITHOCTH AJICKTPHYECKOTO TOKa"

3axoH JIxoynsa-Jlenua. IlorpeOurenu
3NEKTpUUECKOro Toka. KopoTkoe 3ambIkaHne

Ypok-koHpepennus "OO0bsICHEHNE U
MMPUHIUIT I[Cf[CTBHSI JOMaITHUX
AJIEKTPOHArpeBaTEIbHBIX IPUOOPOB"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"DnexTpuueckue 3apsaabl. 3apsHUKEHHBIE Tela
U UX B3auMojiercTBusl. IlocTOSHHBIM
ANEKTPUUECKUH TOK"

KoHnTtponbHas pabota 1o Teme
"DnexkTpuueckue 3apsabl. 3apsSKEHHbIC Tela
U UX B3auMojencTBus. I10CTOSHHBII
SIIEKTPUYECKUM TOK"

IlocTostHHBIE MAaTHUTBHI. MarduTHoOE I10JIE
3eMiId U €ro 3HaueHue UL )KU3HU Ha 3eMile

VYpok-uccnenosanue "Mzyuenue
MarHMTHOTO MOJIS IOCTOSIHHBIX MarHUTOB
Ipu ux OGBGHHHCHI/II/I " pasaCJICHUN.

BI/I3yaJ'II/I3aI_[I/I$I MOJIST TOCTOSSHHBIX MarHUTOB'

OmnbIT OpcTeaa. MarHuTHoe nose
ANEKTPUIECKOTO TOKa

OnbiT AMniepa. MarHuTHOE T0JI€ KaTYIIKHU C
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85

86

87
88

89

90

91

92

93

94

95

96

TOKOM. [IpMeHeHne AIeKTPOMarHuToOB B
TEXHUKE

Cuna Amnepa u onpeneneHue eé
HaIpaBJIeHUs

Pemenue 3amaud no reme "Cuna Amnepa u
omnpezeneHue €€ HanpaBaeHUs"
DIIeKTPOABUTATEIb OCTOSTHHOTO TOKA.
Hcnonbp30BaHue 371eKTpoIBUTaTENeH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE
Bcepoccuiickas mpoBepouHas paboTa
Bcepoccuiickast mpoBepodHast pabota
JlaGopaTtopHast paborta "M3yuenue aeiicTBUs
MarHUTHOTO TIOJIsI HA TTPOBOJIHUK C TOKOM"
VYpoxk-konpepenuus "[Ipakruyeckoe
IIPUMEHEHHUE AIeKTpoABUraTenen"
JlaGopaTtopHnas pabora "KoHcTpynpoBanue u
u3ydeHue padoThl dNeKTpoaBurarens"
Jlabopatopnas paborta "U3zmepenne KI1]]
AJIEKTPOJIBUTaTENIbHON YCTaHOBKH"

Onpitel @apanes. 3aKOH AEKTPOMarHUTHON
nHaykiuu. [Ipasuio Jlenna
VYpoxk-uccnenosanue "MccnenoBanue
M3MEHEHUH 3HAaYeHUS U HalpaBlIeHUS
MHIYKIMOHHOTO TOKA"

Pemenue 3ana4 no teme "3akoH
AJIEKTPOMATrHUTHOM MHAYKIMU. [IpaBuio
Jlenma"

DnekTporeHeparop. CriocoObl MOTyUeHUs



97

98

99

100

101

102

DIIEKTPOIHEPTUH

Ypok-koHpepeHus "DIEeKTPOCTAaHIINH HA
BO300HOBJISIEMBIX HCTOYHUKA SHEPTUH.
[IpoGnemsl sxosioruu. TOMIMBHBIE
AIIEMEHTBHI U AIIEKTPOMOOHIH"
KonTponbhas pabota "DnekTpoMarHUTHBIE
SIBJICHUS"

PabGoTa ¢ Texcramu o teMe "TenaoBele
saBieHUS"

Pabota ¢ TekcTaMu 110 TeMe
"DyekTpuuecKue 3apsabl. 3apsKeHHbBIE Tela
U BX B3auMojeiicTBue"

Pa6ota ¢ Texcramu o teMe "TlocTOAHHBIH
AIIEKTpUYECKUH TOK"

PabGota ¢ Texcramu o TeMe "MarauTHbIe
SIBJICHUA U 3JICKTPOMarHuTHas MHAYKIU"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

22.5



9 KUIIACC

Ne
n/n

Tema ypoka

Mexannueckoe qBukeHuE. MarepuanbHas
touka. CriocoObl onucaHus
MEXaHUYECKOTO JBUKEHUS

Cucrema orcuera. OTHOCHUTEIBHOCTD
MEXAaHUYCCKOI'O ABMKCHUA

BeKTOpHBIC BCJIMYMHBI, OIICpaliu C
BCKTOpaMu, IIPOCKIHUHU BEKTOPOB

Pannyc-BekTop MarepualibHOM TOUKH,
IepeMeIeHUE Ha INIOCKOCTH

PaBHOMEpHOE PSAMOIIMHENHOE JBUKEHNE

Pemenue 3amgau no reme "PaBHOMEpHOE
MPSAMOJIMHETHOE ABUKEHHE"

HepaBHoMepHOE npsAMOIMHENHOE
nsuxeHne. CpeHsst 1 MrHOBEHHas
CKOPOCTH T€Jla TP HEPAaBHOMEPHOM
JBHKEHUN

JlaGopatopHnas pabora "OnpezneneHue
CpeaHel CKOPOCTH CKOJIbKEHHS Opycka
WM JBWDKEHHS TApUKA 110 HAKIIOHHOM
IJI0CKOCTH"

PaBHOYCKopeHHOe HpHMOHHHeﬁHOG
JABUIKCHUC. yCKOpeHI/Ie

KoauuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThbI

JlaTa
H3yYeHH
A

JJIeKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

CKOpoCTh PaBHOYCKOPEHHOTO
NpsIMOJIMHEHOTO ABMKeHud. ['paduk
CKOpPOCTH

Pemenue 3anaq no reme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBUXKEHUs"

[Tepemerienne mpu paBHOYCKOPEHHOM
NPSMOJINHEHHOM JIBUKEHUHU

Jlabopartopnast pabota "Onpezenenne
YCKOPEHUS Teja MPU PaBHOYCKOPEHHOM
NBWKECHUH 110 HAKJIOHHOHW IUTOCKOCTH"

Pemenue 3amau no teme "l[lepemernienue
IIPH PaBHOYCKOPEHHOM TPSMOJIMHEHHOM
IBIDKEHAN"

JlaGopatopnas pabota "HccnenoBanue
3aBUCUMOCTH IyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBM>KEHUH 0e3
HavaJbHOU ckopoctn"

I'padmyeckas mHTEpIpETALIUs YCKOPEHUS,
CKOPOCTH, TPOUJIEHHOTO MyTH U
nepeMeneHus 171 MPSIMOJIUHEHHOTO
JBUYKCHUS

Pemenue 3anad no reme "I'paduueckast
HHTEpIIpeTalns YCKOPEHUsA, CKOPOCTH,
IIPOMIEHHOTO ITyTH U NEPEMEILECHUS IS
MPSAMOJIMHEHHOTO JBHKEHUS"

Yckopenue cB000HOTO naieHus. OTBITHI
lanunes



19

20

21

22

23

24

25

26

27

28

29

30

Pemenue 3amau o reme "Yckopenue
cBOOOTHOTO TafeHuUs"

JIBI>KeHHE Tela, OpOIIEHHOr0 O YIJIOM K
TOPU30HTY

Pemenue 3amad mo teme "J[BrkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"

Jlaboparopnast pabota "HUccnenoBanue
JBYDKEHUS Tesa, OpOIIEHHOTO MO YTIIOM K
TOpU30HTY"

Pemenue 3amad mo reme "JIBrmxeHue mo
JCHCTBHEM YCKOPEHUsI CBOOOHOTO
najieHus"

JIBrKEHUE IO OKPYKHOCTH

JIuneliHas u yrioBas CKOPOCTb, IEPUOA U
4acToTa

CKOpoCTh U YCKOPEHHE MTPU IBUKEHHUH 110
OKPY’KHOCTH

Pemenue 3anau o teme "J[BuxeHue no
OKpy>kHOCTH"

VYpok-koubepennus "PacrnoznaBanue u
npUOIIKEHHOE ONTUCAHKUE PA3IMUHbIX
BUJIOB MEXaHUYECKOTO JIBUKCHUA"

[ToaroroBka K KOHTPOJIBHOU paboTe MO
TeMe "MexaHn4yecKoe ABHKEHNE U
crocoOsI ero onucauus"

KonTponbhas pabota no teme
"MexaHn4ecKoe ABM)KEHHE U CIIOCOOBI €T0
ornucanus"



31

32

33

34

35

36

37

38

39

40

41

42

43

IIepBb1it 3akoH HbroToHa. Bextop cuiib

Bropoii 3akoH HeroTOHA.
PaBHonelicTByIOILIAs cuita

Tpetuii 3akoH HeroTona. Cynepro3uius
CHUII

Cuna ynpyrocru. 3akoH ['yka

Pemrenne 3amau mo reme "Cuiia
ynpyroctu"

Jlabopartopnas padota "HccnenoBanue
3aBHCHUMOCTH CHUJIBI YIPYTOCTH,
BO3HHUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopMaIuu npyKUHbI"

Cuna tpenus. Koapduuuent tpenus

JlaGopatopHnas pabora "OnpezneneHue
Kod(UITMEHTa TPEHUS CKOTbKCHUS "

JlabopartopHnast padota "HUccnenoBanue
3aBHCHUMOCTH CHUJIBI TPEHHSI CKOJIBKEHUS OT
CHJIbI HOpPMAJIBHOTO JaBJICHUs "

JIBr>KeHUE Te 0 OKPYKHOCTH MO/T
JNEWCTBUEM HECKOIBKUX CHII

3akoH bepHyum u nogbEéMHas cuiia Kpbljia

Ypok-koubpepenius "CoBpeMeHHbIE
JeTaTeNbHbIC anmnaparel, Cy/1a Ha
MOJIBOJHBIX KPBUIbSIX, aHTUKPBUIO HA
CKOPOCTHBIX aBTOMOOWJISIX. JIBI>KeHHe
Moe3/1a Ha MarHUTHOM Mmogyuke"

Cuna TSHKECTH U 3aKOH BCCMUPHOTO
TATOTCHUA



44

45

46

47

48

49

50

51

52

53

54

55

56

57

JIBr>keHue Ten BOKPYT TPaBUTALIMOHHOIO
neHtpa. [lepBas kocMuyeckast CKOpOCTh
HeBecoMocTh 1 neperpy3ku

PaBHOBecHe MaTepuanbHOM TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO

Mowment cuinsl. 1IpaBuno MoMeHTOB
VYpok-uccnenosanue "Onpenenenne
LIEHTPA TSKECTU Pa3IMUHBIX Ten"

Nmnynbe Tena. M3mMenenue ummyibca.
Wmmynbe cunbl. YIIpyroe u HEYNpyroe
B3aNMOJICIiCTBHE

3aKOHBI U3MEHEHHUS U COXPAHEHUS
HUMITyJIbCa

PeakTtuBHOE IBHKEHUE

Penrenue 3amgad mo reMe "3akoH
COXpaHEHHs UMITyJIbca. PeakTuBHOE
IBUKeHne"

Mexannyeckasi paboTa U MOIITHOCTh
PaGoTa cuIIbI TSDKECTH, CUJIBI YIIPYTOCTH U
CHWJIBI TPEHUS

JlabopartopHnas pabdota "Ornpezenenue
paboOTHI CHITBI TPEHHS TIPU PABHOMEPHOM
JIBKEHUH Teja MO TOPU30HTATBLHOMN
MOBEPXHOCTH"

CBsi3b HEprun U pabOTHI

JlaGopatopHnas pabora "OnpezneneHue
paboThI CUITBI YIPYTOCTH IPH MOABEME

rpysa ¢ UCIIOJIb30BAHUCM HCTIOABHUIKHOTO U



58

59

60

61

62

63

64

65

66

67

68

MMOABMKHOTO OJIOKOB"
[ToreHnmansHas SHEprust

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

3aKOH N3MEHEHHUS U COXPAHEHUs
MEXaHUYECKON IHEPTUn

Pertennie 3amau mo teMe "3aKOHEI
M3MEHEHUS U COXPAHEHUSI MEXaHUYECKOU
sHeprun"

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

KonTponbhas pabota 1o teme
"B3auMoaencTBrE TEI. 3aKOHEI
coxpaHeHus"

KonebarenbHoe nBmxenue. OCHOBHBIE
XapaKTepUCTUKH KOJIeOaHUI: TIEpHO/I,
4acToTa, aMIUIUTyAa
MaremaTuyecKui U NpyKUHHbBIA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanue 3aBUCUMOCTH IIEPUOIA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

Jlabopartopnast padota "HccnenoBanue
3aBHCUMOCTH TIIEpHO/Ia KOJIeOaHuit
NpY>KHHHOTO MasiTHAKA OT Macchl rpy3a"

FapMOHI/I‘IeCKI/Ie KoebaHus

JlaGopatopHas pabota "H3mepenue
YCKOpEHUsI CBOOOIHOTO maieHus"

0.5



69

70

71

72

73

74

75

76

77

78

79

80

3aryxaromue kosnebanus. BeiHyX/1eHHbIE
KosicOanus. Pe3oHanc

IIpeBparienue 3Hepruu npu
K01€0aTeIbHOM ABUKEHUN

VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCUMOCTH IEePHOJIa KOoJIeOaHHi
rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl
rpysa"

MexaHn4yecKkue BOJHBI: IPOJIOJIbHBIE U
MOTIepeYHbIe

CaoiicTBa MeXxaHWYECKUX BOJH. J{JTHA
BOJIHBI U CKOPOCTb €€ pacrnpoCTPaHECHHS

Ypok-uccnenoBanue "Habmonenue
uHTepdepeHIy u TudpaKkIui BOJIH Ha
MMOBEPXHOCTU BOJBI"
Ypok-koubpepenius "MexaHndecKkue
BOJIHBI B TBEPAOM Tele. CelicMUYecKre
BOJIHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

Pemenue 3amau o reme "3ByK"
Ypoxk-uccienopanue
"DKCIEpUMEHTAIBHOE ONPEICTICHUE
TPpaHUIl YaCTOTHI CJBIIIUMBIX 3BYKOBBIX
Koyebanmi"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKycTHYeCKHil pe3oHaHC.

Ypoxk-uccrnenoBanue "Habmonenue u
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85

86

87

88

89

90

91

92

93

00BSICHEHHE aKyCTHYECKOIo pe3oHaHca"
Wudpassyk u ynprpa3Byk. Kondepenmus
"Hcnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUAX"
DJeKTpOMarHuTHoeE MoJje u
3JIEKTPOMArHUTHbIE BOJIHBI

CBoiicTBa 371€KTPOMArHUTHBIX BOJH
Ypok-koupepennus "llkana
3JIEKTPOMAarHUTHBIX BOJH. Vcnonp3oBanue
AJIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBs3u. Pagnonokanus. KocMuueckas cBsizb
n

Pemenue 3aau Ha onpeseneHre YacTOThI
Y JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
DneKTpOMarHuTHasi IPUpPOA CBETA.
CkopocTth cBeTa

BonHoBBIE cBOMICTBA CBeTA:!
uHTEephEepeHIHs U AU(PaKIHS

JlydeBast MoJiesIb CBETA U TeéOMETpUYECcKast
onTuka. IcTouHMKM cBeTa
[IpssMonuHEHOE pacIpOCTpaHEHUE CBETA.
3atmenust CosHia v JIyHbl

3aKoH oTpaxeHus cBera. [lmockoe 3epkasno
ITocTpoenue nzo0pakeHui,
C(OPMHUPOBAHHBIX 3EPKATIOM
[Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS
cgeta. [lonHoe oTpakeHue cBeTa.

Jlabopartopnast pabota "HUccnenoBanue



3aBUCHUMOCTH yTJIa MPEJTOMJICHHS OT yTiia
MaJIeHUsI CBETOBOTO JIyya Ha TPAHUIIS
«BO3IIyX-CTEKIJIO»"

94 VYpok-uccinenoBanue "AHanusz u
00BsSICHEHHE ONTUYECKOT0 MUpaka'

Ypok-koHpepenuus "Mcnons3oBanue
95 MIOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/bI, ONTUKOBOJIOKOHHASI CBSI3b"

96 JIunza, xon nyyeil B muH3e
97 ®dopmyiia TOHKOH JIMH3bI

JlabopartopHnas padota "Onpezenenue
98 (OKYCHOTO PacCTOSTHUS U ONTHYECKON
CHJIBI cOOMparomeil TMH3bI"

99 [Tonydyenne n300paxeHUii ¢ TOMOIIbIO
coOuparomiel 1 pacCeMBaIOIICH JTUH3

Ypok-koHbepennus "IIpuHnun geicTBus
100 ONTUYECKUX MTPUOOPOB (MUKPOCKOII,
Teneckor, ¢poroanmnapar)"

101 I'ma3 xak onTudeckas cucreMa.
BJ'II/I30py1<OCTI:> " JAJIbHO30PKOCTDH

Paznoxxenune 6eoro cBeta B CIIEKT).
102 OnriTel Herotona. Cinoxxenue
CIeKTpaJbHBIX 1IBETOB. /lucnepcus ceera

Ypok-tipaktukym "Habmonenue u
103 0OBSICHEHHE OTIBITOB IO PA3JI0KEHHIO
6emnoro ceera B criektp. [lomyuenue 6emoro

[[BETA MPH CJII0KEHUHU 1IBETOB"

104 OmnbiThl Pe3epdopa u mmaHerapHas



MOZCIb aToOMa

105 IToctynatel bopa. Monens aroma bopa.
Hcnyckanue u MOMVIOLIEHUE CBETa aTOMOM.

106 KBanTtel. JIunenyaTsie CIIEKTPHI
Ypoxk-tipaktukym "Habmonenue

107 CIUIOIIHBIX U JUHENYATBIX CIIEKTPOB

U3ITy4eHUs U UcIycKaHus"

108 PagnoaktuBHOCTH. Anb(a-, 6era- u

raMma-us3jy4yCHHusA

Crtpoenue atomHoro siipa. Hykinonnas
MOJIeJIb aTOMHOTO s]Ipa

109

110 PannoaxtuBHbIe ipeBpatenus. M3oromnsl
111 [Tepuon monypacmnana

Ypok-koubepenus "Jleiictue
PaZiOaKTUBHBIX U3TTyYEHUI HA KUBBIC
OpraHu3MBbl. 3alUTa OT PaJHOAKTUBHOTO
n3nydeHus"

112

113 SnepHble peakiy. 3aKOHbI COXpPaHEHUs
3apsA0BOr0 U MaCCOBOTO YHACET

114 DHeprus CBA3M aTOMHBIX sijiep. CBs3b

MAacCChI 1 SHCPIrun

Pemenue 3amaud no treme "AnepHnie

115 "
peakiuu. JHeprus CBs3u

116 Peaxiuu cuHTE3a U ACTCHUS SAEP.
Wctounuku sHeprun ConHIa U 3BE3]

Ypoxk-koubepenmus " nepras
117 SHEPreTHKa. DKOJOTHYECKUE MTPOOIEMBI
SJIEpHON SHEPreTUKH"



118

119

120

121

122

123

124

125

126

127

128

129

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
Teme "KoseOauusa 1 BoiHEL. CBETOBEIE U
KBAHTOBELIE SIBJIEHUA"

KonTponbaas pabota mo Teme "Konebanus
1 BOJIHBI. CBETOBBIC U KBAHTOBBIE
SIBJICHUS"

Pemenne pacueTHbIX MO TeEMe
"MexaHndeckoe IBIKeHue"

PCHIGHI/IG pacqume 1 KQYCCTBCHHBIX
3azad4 1o reMme "Bzaumonencrtsue tea"

Pemenre pacueTHBIX M KQ4eCTBEHHBIX
3aJ1a4 110 TeMe "3aKOHbI COXpaHEHUS
SHEPruM U UMITyJibca"

JlaGopaTopHble pabOTHI IO TeMe
"MexaHnyeckoe ABuxeHue"
JlaGopaTopHnbie pabOTHI 110 TEME
"Bzaumonenictaue tea"
Jlaboparopusie paboTsl 1o Teme "IIpocTeie
MEXaHU3MbI"

Pemennie pacueTHBIX M Ka4eCTBEHHBIX
3ana4 o reMme "Tennossle nponeccs”
Pemennie pacueTHBIX ¥ KaU€CTBEHHBIX
3agad4 no reMme "BiaaxxnocTs"
Pemenre pacueTHBIX ¥ KA4eCTBEHHBIX
3anau o teme "KIIJI TermoBbix
nBuratenei"

Pemmennie pacueTHBIX M Ka4eCTBEHHBIX
3a/1a4 1o TeMe "3aKOHBI MOCTOSTHHOTO



130

131

132

133

134

135

136

TOKa"

Pelienue pacueTHbIX M KAUECTBEHHBIX
3ana4 o reme "KIIJl anexTpoycraHOBOK"
JlabopaTopHbie paboThI 10 TeMe "3aKOHBI
IMOCTOSIHHOTO TOKa"

JlaGopaTopHnbie pabOTHI 10 TEME
"CBeToBbI€ sABJICHNAS"

Pabora ¢ Texctamu o Teme "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

Pa6ota ¢ Texcramu no TeMe "Konebanus u
BOJIHBI"

PabGota ¢ Texcramu o TeMe "CBETOBEBIE
siBIIeHHS"

Pa6ota ¢ Texcramu o TeMe "KBanroBasg u
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KJIACC

Kon
NpoBepPsieMoOro
pe3yabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI 0CHOBHOM
00pa30BaTeILHON NPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC TIOHATUS

pasinyaTh SBJICHUSA 110 ONHMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacmo3HaBaThb  MPOSBIEHUE  U3YYEHHBIX  (PU3MUECKUX  SIBICHUH B
OKpYy’KarollleM MHUpe, B TOM uucie (QU3UYecKHe SIBICHUS B MPHUPOJE, NpU
9TOM TMEpPEBOAUTH TMPAKTUYECKYIO 3ajady B y4eOHyIO, BBIIETATh
CYILIECTBEHHBIE CBOMCTBA (IpU3HAKHU) (PU3UUECKUX SBICHHMA

OMHCHIBATh M3YYCHHBIC CBOMCTBA TENM M (PU3MUECKHUE SIBJICHUS, UCIOJIB3YS
(dbu3uvecKkne  BETWYMHBI, TIPH  ONHWCAHWM  TPABWIBHO  TPaKTOBATh
(bUBUYECKUN CMBICI UCTIONB3YEMbIX BEIMYWH, X 0003HAYCHHS M €IIUHUIIBI
(Gu3NYeCKUX BEJIMYMH, HAXOJUTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO
¢u3NYeCKyl0 BEIWYMHY C JAPYTMMU BEJIUYUHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIMUNH

XapaKTepu30BaTh CBONCTBA Tel, (U3NYCCKUE SBICHUS W TIPOIECCHI,
WCMOJIb3ySl M3YYEHHbIE 3aKOHbI, IpPU OTOM JIaBaTh CJIOBECHYIO
(hOopMyJIHPOBKY 3aKOHA U 3aMMACHIBATh €TI0 MATEMATHIECKOE BBIPAKCHHE

OOBSICHATH (PU3NYECKUE SBJICHHUS, IPOLIECCH U CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CUTyaluil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
IPUYMHHO-CJIECICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHHE U3 | — 2 JIOTHYECKUX
1aroB ¢ omnopoil Ha 1 — 2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKUX SIBICHHM,
(U3NUECKUX 3aKOHA WITH 3aKOHOMEPHOCTH

pemaTrh pacu€THple 3adaud B | — 2 JACWCTBHUSA, HCIOJIB3YysS 3aKOHBI W
dbopMyIbl, CBsA3bIBaONIME (HU3UYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIIOBUS 33Jaud 3aMUCBIBATh KPATKOE YCIOBHE, MOACTABIATh (U3NUYECKUE
BETMYHUHBI B (OPMYNBI U TPOBOAUTH PACUEThl, HAXOTUTh CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JI PEIICHUs 3a/1ay, OLEHUBATh PEATUCTHUYHOCTD
MOJTy4eHHOU (PU3NUEeCKON BETHUNHBI

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO pEIIUTh TP  TOMOIIH
(bUBUYECKUX METOJIOB, B ONMMCAHWH HCCIIECIOBAHUS BBIICISATH MPOBEPSEMOE
MIPEANONI0KEeHHE (TUIOTE3Y), Pa3IndaTh U HHTEPIPETUPOBATH MOJYyICHHBIN



1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

pe3yabTaT, HAXOAWTh OMIMOKKM B XOJE OIbITa, JeJaTh BBIBOJBI IO €ro
pe3ysbTaTamMm

MIPOBOJIUTH OMBITHI MO HAOIONEHUIO (PU3UUECKUX SBJICHUN MU (PU3UUECKUX
CBOWCTB Ten: (OPMYJIHPOBATH IPOBEPSIEMbIE IMPEANOI0KEHUS, COOMPATh
YCTAHOBKY U3 MPEUIOKEHHOT0 00OpYIOBaHUS, 3aMHCHIBATh XOJ ONBITA U
(hopMyJIHPOBATH BBHIBOJIBI

BBINIOJHATh MpPSIMBIE H3MEPEHUS C MHCIOJIB30BAHMEM AHAJIOTOBBIX U
IUGPOBBIX MPUOOPOB, 3alMUCHIBATh IOKa3aHUs MPUOOPOB C YYETOM
3aJJaHHOM aOCOIIOTHOM MOTPELIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHON (PU3NUECKON BEIMYUHBI OT
Ipyrol ¢ HCIOJNb30BAHMEM TPAMBIX HM3MEPEHHH, Yy4acTBOBaTh B
IUTAHUPOBAaHUM ~ y4eOHOrO  HCCIeOBaHuUs, coOUpaThb YCTAaHOBKY U
BBINIOJHATh HM3MEPEHHUs, CIEAysl MPEeAoKEHHOMY IUlaHy, (PUKCHpPOBATh
pe3yNnbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BEJIWYMH B BHJE
MPeIIOKEHHBIX Ta0nul W TpaduKoB, JAeNaTh BBIBOABI MO pe3ylibTaTaM
UCCIIeIOBaHUS

MIPOBOAMTH KOCBEHHBbIE M3MEPEHUsS (UINYECKUX BEJIMYUH, CIEnys
MPEIIOKEHHOW WHCTPYKLUMHU: TpU BBINOJIHEHUM HW3MEpEHUil cobupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY UM  BBIYUCIISATH 3HAYE€HUE HCKOMOU
BEJINYUHBI

cOOJII0/IaTh MpaBUIIa TEXHUKKA 0€30IMacHOCTH NpU padoTe ¢ 1abopaTopHBIM
o0opyoBaHEM

yKa3bIBaTh TPUHIIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOWCTB,
XapakTepu30BaTh TMPUHIUINBI  JEHCTBUS  HM3YyYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOINBIO MX OINUCAHUS, HCIONb3Ys 3HAHHS O
CBOMCTBAaX (M3MUYECKUX SIBICHUU W HEOOXOIUMbIE (PM3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH

MPUBOAUTH  TpUMEPHl  (HaxoauTh  MHPOPMAIMIO O  MpUMEpax)
MPAaKTUYECKOTO HCIOIb30BaHUsI (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHrss 0€301acHOCTH TP OOpalleHuHu ¢ MpudopaMu U
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHCHHS 37I0POBbsSI M COOJIOJICHHSI HOPM
9KOJIOTHYECKOTO MOBEJICHHSI B OKPYKAIOIICH cpeie

OCYIIECTBIISATh OTOOp MCTOYHUKOB HHpopMmanuu B ceTtu HHTepHeT B
COOTBETCTBUH C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUH ¥ MNyTEM CpaBHEHMsI PA3IMYHBIX MCTOYHHUKOB BBIIEIATH
MHPOPMALIMIO, KOTOpas SBISIETCS IPOTUBOPEUMBOHMIM MOXKET ObITh
HEJIOCTOBEPHOM

WCIOJIb30BaTh TPHU BBHIMOTHEHUH YYEOHBIX 3a/IaHUi HAyYHOMOIYJISIPHYIO
TUTEpaTypy (PU3NIECKOTO COACPIKAHMSI, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
ceru HMurepHer, BiageTy nOpuéMaMH KOHCHEKTHPOBAHUS  TEKCTA,
npeoOpazoBanus HHHOPMALIUY U3 OJTHON 3HAKOBOM CHCTEMBI B JAPYTYIO

co3/laBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHHUKOB MHPOPMALUHU (PU3UUECKOTO COIEP’KaHHs, B TOM



1.19

8 KVIACC

Kon
NpOBEPSIEMOT0
pe3yiabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

quclie MyOJUYHO JeJ1aTh KpaTKUe COOOLIECHHs O pe3yiibTaTax MPOEKTOB WU
y‘-Ie6HI>IX I/ICCJ'IG)IOBaHI/II\/II, IIpru 3TOM T'paMOTHO HCIIOJIL30BATbH H3y‘-IGHHBII7[
MOHATUMHBIN ammapar Kypca (U3MKH, CONPOBOXKJIATh BBICTYIJICHUE
Mpe3eHTalnen

IpU BBIMOJHEHUHM Y4YEOHBIX IPOEKTOB M HCCICNOBAHUN pacHpeaeisaTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTABICHHBIMHU 3aJayaMH,
CIIEIUTHh 3a BBINOJHEHUEM IUIAHA JEWCTBUHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIAJ B  JEATENIBHOCTb  IPYINIbl,  BBICTpauBaTh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIIHNX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOTO 00111€er0 00pa30BaHUs

HCIIOJB30BAaTh IIOHATHUA

pa3nuyaTh SIBJICHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBJICHHE

pacrio3HaBaTh  NPOSIBICHHE  HM3YYCHHBIX  (PU3MYECKMX  ABICHHHA B
OKpY’KalollleM MHUpe, B TOM 4Hcie (pu3nyeckue SBICHHS B MPUPOE, NpU
9TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a7ady B y4ueOHYyI0, BBLACTATH
CYLIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

OIUCHIBATh M3YYECHHBbIE CBOWCTBA TeN U (PU3UUECKUE SIBICHUS, UCIONIb3Ys
¢usnyeckue  BEIMYMHBI, MpPU  ONUCAHUM  MPABUIBHO  TPAKTOBAThH
¢u3n4ecKuif CMBICT HCIIOJIB3YEMbIX BEIUYMH, OOO3HAYEHHUS WU EJUHMILIBI
¢u3nUecKux BEJIWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nuecKkyl0 BeIMYUHY C JPYTMMHU BEJIMYUMHAMHU, CTPOUTH Tpaduku
M3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUUH

XapaKkTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBIECHUS U TPOIECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, TIPH 3TOM JaBaThb CIIOBECHYIO
(hOopMyIHPOBKY 3aKOHA U 3aMKCHIBATh €T0 MAaTEMAaTHUYECKOE BhIPAKECHHE

OOBSICHATh (PU3MUYECKHE TPOIECCHI M CBOWCTBA TEJN, B TOM YHCIE W B
KOHTEKCTE CHUTyalluil NPAKTUKO-OPUEHTHPOBAHHOIO XapakKTepa: BBISABIATH
MIPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0OBsICHEHHE U3 1 — 2 JOruuecKux
iaroB ¢ moMomibio 1 — 2 H3yueHHBIX CBOICTBa (U3NYECKUX SIBICHUH,
(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

pemaTth pacu€THble 3aaud B 2 — 3 JACUCTBUS, HCIONB3Yys 3aKOHBI U
(dbopMyIibl, CBs3BIBAaOMIME (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCIOBUSI 3aJa4M 3alKMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HENOCTATOK
TaHHBIX JUIS  pENICHHWs 3a/Ja4yd, BBIOMpPATh 3aKOHBI ©  (HOPMYIIHI,
HeoOXomuMbIe it € pelIeHUs, NPOBOJUTh pacdyéThl W CpPaBHUBATH



1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

IMOJIYYCHHOC 3HAUYCHUC (bHSI/I‘-IGCKOfI BCJINYHHBI C U3BECCTHBIMU JaHHbBIMU

pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO pELIMTh HpPU HOMOIIA
(U3NYECKUX METOJIOB, HCIOJb3ys OINHMCAHUE WCCIEIOBAHUS, BBLICIATDH
[IPOBEPSIEMOE  IIPEAINOJIOKEHHE, OLICHUBAThb IPABWIBHOCTb  IOPSIAKA
IIPOBEACHUS UCCIIEI0BAHHUS, 1E1aTh BBIBOIbI

IIPOBOJIUTH OMNBITHI MO HAOIIONEHUIO (PU3MUECKUX SBICHUN MU (PU3NUECKUX
CBOMCTB Ten: (OpMYJIHPOBATh IpPOBEpsEMbIe IMPEANOI0KEHUs, COOMpATh
YCTQHOBKY M3 MPEUIOKEHHOI'0 00O0PYAOBaHMs, OMUCHIBATH XOJ OIbITa U
(bopMyaHpOBaTh BBIBOAbI

BBIIIOJIHATH MPSMbIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYMKOB (PU3MYECKUX BEIMYWH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUN C
y4ETOM 3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH

IIPOBOAMTH MCCIEAOBAHUE 3aBUCUMOCTU OAHON (PU3NUECKON BEIMYUHBI OT
APYyroi ¢  HCIOJb30BAaHUEM  MPAMBIX  HM3MEPEHUHU:  IUIAHMPOBATH
UCCIIeIOBaHNe, COOMpaTh YCTAHOBKY M BBINOJHITH HM3MEPEHUS, CIELys
MpEII0OKEHHOMY  IUIaHy, (UKCHPOBATh  pe3ysbTaThl  MOIYYEHHOU
3aBUCHMOCTH B BUJE TaOIUI U TpauKOB, JIe1aTh BbIBOJIBI IO pPe3yJIbTaTaM
UCCIIEIOBaHM

MPOBOJUTH KOCBEHHBIE H3MEPEHHs (U3UYECKUX BEIMYUH: IUIAHUPOBATH
U3MEpeHusi,  coOuparh  SKCIEPHUMEHTAJIBHYIO  YCTAHOBKY,  CIeays
MIPEAJIOKEHHOW MHCTPYKIIMH, U BBIYUCIIATh 3HAYCHUE BEITMYHUHbI

cOoOJII0/IaTh MpaBUIIa TEXHUKK 0€30IacHOCTH NpHu padore ¢ 1abopaTopHBIM
o0opyaoBaHHEM

XapaKkTepu30BaTh MPUHUUINBI  JEHCTBUS  M3YyYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOWCTB C ONOPOM HA MX OINHCAHMS, UCIIONIB3Ys 3HAHUS O
CBOMCTBax  (M3MYECKUX  SBJICHUH H  HEOOXOAuMbIe  (U3HYECKHE
3aKOHOMEPHOCTH

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W HM3MEpUTEIbHBIC
npubOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKAaM, COCTaBISTH CXEMBI
ANIEKTPUYECKUX  Iereld C  IOCIeAOBAaTeNbHBIM M MapajuIeIbHBIM
COCMHEHUEM DJIEMEHTOB, pasjiuasi yCIOBHbIE OOO3HAYCHHS D3JIEMEHTOB
JIEKTPUYECKUX LeTIe

OPUBOANUTH  TNPUMEpPHl  (HAXOAUTH  HMH(pOpMAIMIO O  [pHUMEpax)
MPAKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B IIOBCEAHEBHOM
KHU3HH U1 o0ecriedeHrs 0e30MacHOCTH MpU OOpaIleHuu ¢ IpudopaMu H
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 370POBBS U COOIIIOJICHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHSI B OKPY>KaIOIIeH cpefe

OCYLIECTBJIATh MOUCK HWH(POpManMu (U3NYECKOTO COJEpKAHUS B CETH
WHTepHeT, Ha OCHOBE WMEIOIIMXCS 3HAHUM W TYyTEM CpaBHEHHS
JIOMIOJTHUTENbHBIX UCTOYHUKOB BBIJENATH MH(OPMAIMIO, KOTOpast SBISETCS
MIPOTUBOPEYMBON MIIM MOXKET ObITh HEJOCTOBEPHOM

WCIOJIb30BaTh MPHU BBIIIOJHEHUU Y4E€OHBIX 3a/JlaHUN HAyYHO-IOIYJISPHYIO



1.19

1.20

9 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

1.6

JTUTEPATypy (PU3NICCKOTO COACPIKAHMSI, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
CEeTn I/IHTepHeT; BJIAACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TEKCTAa,
npeoOpa3zoBanus HHGOPMAIMH U3 OJTHOW 3HAKOBOM CHCTEMBI B JIPYTYIO

co3/laBaTh COOCTBEHHBIE INHCHMEHHbIE U KpaTKHE YCTHBIE COOOIICHHS,
0000mas wHpOpPMAIMIO W3 HECKOIbKUX HCTOYHUKOB (PUINIECKOTO
COJZIepKaHuUs, B TOM YHCIIE ITyOIMYHO MPECTABIATh PE3yIbTaThl MPOCKTHOM
WM UCCIIE0BATEIbCKON NEATENIbHOCTH, IIPU 3TOM IPaMOTHO HCIIOJIb30BaTh
W3yYeHHBI TOHATUHHBIA ammapar Kypca (U3HMKH, CONPOBOXKIATH
BBICTYIUICHHE NPE3CHTALUEN

IpPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB PACIPENENIATE OOA3aHHOCTH B TPYIIE B COOTBETCTBHM C
[IOCTaBJICHHBIMM 33Ja4aMM, CIEAUTh 3a BBIIIOJHEHHUEM IUIaHA JCHUCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
JEeSATEIbHOCTh I'PYIILI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aMMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

HpOBepﬂeMbIe NPpEeAMETHBIC PE3YJIbTATHI OCBOCHUSA OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero OﬁpaSOBaHI/IH

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

pas3iiaTth SABJICHHA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (bHBH‘IeCKOC SIBJICHHUC

pacrmo3HaBaTb  MpPOSBJIEHUE  U3YUYEHHBIX  (PU3MUECKUX  SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (QU3NYECKHE SIBICHUS B MPHUPOJE, NIPU
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3ajady B Yy4eOHyI0, BBIIEIATh
CYILLECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3UUECKUX SBICHUM

OIMCHIBATh M3YYECHHBIE CBOWCTBA T€N U (PU3UUECKUE SIBICHUS, UCIONb3Ys
¢usnyeckue  BEIMYMHBI, TPU  ONUCAHUM  MPABUIBHO  TPAKTOBAThH
(GU3NYEeCKUN CMBICT HCIIOJIB3YEMBIX BEIUYMH, OOO3HAYCHHUS WU €JUHMIIBI
(GU3NYEeCKUX BEJIWYMH, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE JAHHYIO
¢u3nNYecKyl0 BEIMYUHY C JPYTMMHU BEIMYHMHAMHU, CTPOHUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEITNIUH

XapaKkTepu30BaTh CBONCTBA Tel, (UINYECKUE SBICHUS U TPOIECCHI,
WCIONb3ysl MU3YyUYEHHbIE 3aKOHbI, NpPH 3ITOM JaBaTh  CIOBECHYIO
(hOopMyIHPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHHE

OOBSACHATH (PU3UYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallMi MpPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 2 — 3 JTOTHYECKHUX



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

iaroB ¢ NOMOMIbI0 2 — 3 HM3yYEHHBIX CBOICTBa (PU3NYECKUX SIBICHUH,
(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

pemate pacuéTHele 3aJadd (onMparolmmecs Ha cucreMy u3z 2 — 3
YpaBHEHMI), UCTIONB3Ys 3aKOHBI U (HOPMYJIbI, CBSI3BIBAIONINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJaud 3allUChIBaTh KpaTKOE
YCIIOBHE, BBISBIATH HEAOCTAIONINE WIM W30BITOYHBIE TaHHbBIE, BHIOUPATH
3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE JJISI PEIICHHS, TIPOBOAUTH PACUETHI H
OLICHHMBATh  PEAJUCTHUYHOCTb  IOJIyUYEHHOTO  3HAu€HUs  (U3NYECKOU
BEJTMYHHBI

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh MpPH [TOMOIIU
(U3MYECKUX METOJOB, HCIONB3Yys OINHMCAHHE WCCICIOBAHUS, BBIICISThH
MPOBEPAEMOE  MPEAINOJI0KEHUE, OLEHUBATh NPABUIBHOCTh  IOpsJKA
MPOBEICHUS  HCCIIEIOBAHUSA,  JI€JIaThb  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB

IIPOBOJIUTH ONBITHI MO HAOIIONEHUIO (PU3HMUECKUX SBICHUN MIN (PU3NUECKUX
CBOWCTB TeJ: CaMOCTOSATENILHO COOMpaTh YCTAHOBKY W3 M30BITOUYHOTO
Habopa 000OpyAOBaHMs, ONUCHIBATH XOJA OIBITAa M €ro pe3yJibTaThl,
(bopMyIHpOBaTh BBIBOAI

MPOBOAUTH NMPU HEOOXOIMMOCTH CEpPHUI0 MPSMBIX HU3MEPEHUMH, OIpeneiss
CpelmHee 3HAUYCHHE U3MEpsIeMOM BeIWYUHBI ((OKyCHOE paccTosHUE
cobuparomeld JMH3bI), OOOCHOBBIBATH BHIOOpP crmocoba H3MEpeHUs
(M3MepuTeIHLHOTO PUOOPa)

MPOBOJUTH  HMCCIENOBAaHHE 3aBHCUMOCTEH (U3WYECKHX BEIMYUH C
UCIOJIb30BAaHUEM MPSAMBIX H3MEPEHHI: IJIaHUPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTAHOBKY, (PUKCHpOBaThb  pe3yibTaThbl
MOJIyYEHHON 3aBUCHUMOCTHM (U3MYECKMX BEIMYMH B BHUAE TaOIUIMU
rpaduKoB, JeNaTh BBIBOBI 10 pe3ysIbTaTaM UCCIIEJOBAHUS

MIPOBOJIUTH KOCBEHHbBIE H3MEPEHHUs (U3UUECKUX BEIMYUH: IUIAHUPOBATH
U3MEpeHusi, coOUpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJHSATH
U3MEPEHUs, CIEeAysl IMPEIIOKEHHOM WHCTPYKLMM, BBIYHUCIATH 3HAYCHUE
BEJIMYUHBI ¥ AHAJIU3UPOBATH IOJYYEHHBIE PE3YJIBTATHL C YYETOM 3aJaHHOMN
MIOTPELIHOCTH U3MEPEHUN

COOJTI01aTh MpaBUJIa TEXHUKKA 0€30MacHOCTH MpHU paboTe ¢ J1abopaTopHBIM
o0opyaoBaHUEM

pa3nuyaTh OCHOBHBIE TMPU3HAKM M3YYEHHBIX (U3NYECKUX MOJeINeH:
MaTepuajbHas TOYKa, aOCOJNIOTHO TBEPAOE TENO, TOYEYHBIN HCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUIaHeTapHasi MOJIeJIb aTOMA, HYKJIOHHAsi MOJIeJb
aTOMHOTO si/ipa

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS  M3YyYCHHBIX NPUOOPOB |
TEXHUUYECKUX YCTPOMICTB C ONOpPOM Ha WX OMMCAHUS, UCIIOJIb3Ys 3HAHUS O
cBOMcTBaX  (U3MYECKUX  SABJIEHUH M  HeoOXoauMble  (pusmueckue

3aKOHOMEPHOCTH

HCIOJIb30BATh CXEMbI U CXCMATUYHLIC PUCYHKH H3YUYCHHBIX TCXHHUYCCKHUX



1.17

1.18

1.19

1.20

1.21

YCTPOICTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPHU
pEeIICHUA yqe6HO-HpaKTquCKHX 3aaa4, OIITUYECKHE CXEMBI JJIA
MOCTPOCHUS N300paKEHHH B MJIOCKOM 3epKajie U coOUparomiei JuH3e
NPUBOIUTL  TpuUMepbl  (HaxoauTh  WHGOpMALMIO O  TpUMepax)
MMPAKTUYCCKOr0 HMCIHOJb30BAHUA (bI/ISI/ILICCKI/IX 3HAaHUH B HOBCGI[HCBHOf’I
KHU3HH Uil o0ecriedeHns 0e30MacHOCTH NpU OOpaIleHu ¢ IpudopaMu |
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHS 37I0POBbsS M COONIOJICHHS] HOPM
9KOJIOTMYECKOTO TIOBE/ICHHS B OKPY KAIOIIEH cpefie

OCYILECTBIIATh IMOMCK HH(POPMALUU (PU3MUYECKOTO COAEPIKaHUS B CETH
WHTepHeT, caMOoCTOATENbHO (HOpMYIUpPYsl MOUCKOBBIM 3ampoc, HaXOIUTh
MYTU OIpPEJCIICHUs] TOCTOBEPHOCTH TMOJy4eHHOH MH(POPMALMU HAa OCHOBE
UMEIOLIUXCS 3HAHUN U JIONIOJIHUTENIBHBIX UCTOYHUKOB

WCIOJIb30BaTh MPHU BBIIOJIHEHUU Y4YE€OHBIX 33/JlaHUN HAYYHO-TIOMYJISPHYIO
TuTepaTypy (PU3NYECKOTO COAEpKAHUS, CIIPABOYHBIE MaTEPHAIIbl, PECYPCHI
cetu UMHTepHer; BnaaeTb MNpuUEMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIUU U3 OJIHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHMS HAa OCHOBE
nH(pOpMallMd M3 HECKOJIbKUX HCTOYHUKOB (PUIUUYECKOTO COJEpKaHus,
myOJIMYHO MPEACTaBIATh PE3YJIbTAaThl MPOEKTHOM MM UCCIIE0BATEIbCKOM
JESTEIBHOCTH, IIPU TOM I'PAMOTHO MCIIOJIb30BATh U3yYEHHBIN TOHATHIHBIN
anmapar HM3y4aeMmoro pasjena (HU3MKM U CONPOBOXKIATh BBICTYIUICHHE
Ipe3eHTalMen ¢ y4éTOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

NpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHUN (U3NIECKUX
IIPOLIECCOB paclpeiesiTh O0S3aHHOCTH B TIpYIIE B COOTBETCTBUU C
IIOCTaBJIEHHBIMM 33Ja4aMM, CICAUTh 3a BBIIOJHEHHEM IUIaHA JCHUCTBUU U
KOpPpEKTHpOBaTh €ro, AaJeKBaTHO OLCHUBaTb COOCTBEHHBIH BKJIaJ B
NEeATEIbHOCTh T'PYIIBI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
MIPOSBIISAS TOTOBHOCTh pa3peiiaTh KOHQPIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
7 KITIACC

Kon Kon
pasaesa  3JieMeHTa
®U3UKA U EE POJIb B IIOSHAHNU OKPYXXAIOIIEI'O MUPA

®usnka — Hayka o npupone. SBimeHus npupoasl. Ousznyeckue

IIpoBepsieMble Y1eMEHTHI COIePKAHUA

1.1 SIBIICHUS: MeXaHWYeCKHe, TEIUIOBBIC, 3JIEKTPUYECKHUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
dusnueckue BeTUUMHBL V3MepeHue (U3NYECKHX BEJINYMH.
1.2 dusnueckue npudOpBHI. ITorpemnocts U3MEPECHUM.
MexnyHapoaHas cucTeMa €IMHULL
EcrecTBeHHOHAay4HBI ~ METOJ]  MO3HAHMs:  HaOJIOJCHHUE,
IIOCTAaHOBKAa HAyYHOTO BONPOCA, BBIABM)KCHHE THIIOTE3,

: 1.3 9KCHEpUMEHT MO0  IpOBEpKEe  TUIOTE3,  OOBsACHEHHE
Ha0JII01aeMOT0 SIBJICHUS
1.4 Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIbIO MOJIENIEH
[IpakTuyeckue pabOTHI:
#H#HPar#H#l13Mepenne pacCTOSHUM.
15 #Hi#Par#t#13MepeHne 00bEéMa JXUAKOCTH U TBEPIOTO TeTa.

#HiHtPar###Onpeaenenre pa3MepoB MajbIX TE.
#HiHParf#H#3mepenne TEMIEPATYPbI pu HOMOIIH
JKUAKOCTHOI'O TEPMOMETPA U JaTYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

#i#tPar##H#CTpoeHne BellecTBa: aTOMbl M MOJIEKYJIBI, HX
2.1 pasMepbl.  OmnbIThl, JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE
BellecTBa

#i#HParf##]lBukenne 4vactul BemectBa. CBA3b  CKOpOCTH

2.2 JIBUJKEHHsI YaCTHIl C TeMIlepaTypoil. bpoyHOBCkoe nBHKEHHE,
5 T y3us
)3 B3aumoneiicTBue 4acTul] BEIIECTBA: IPUTSIKEHUE U
' OTTaJIKUBaHUE

HH##Par#HH ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B,
24 KUAKOCTEH U TBEPIBIX (KpHCTAUIMYECKUX) Ten. B3aumocBs3b
' MEX/1y CBOMCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX COCTOSTHUIX

H UX AaTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIbI



4

2.6

[TpakTueckue paboTHI:

##Parf##Ouenka nuaMeTpa aromMa METOJOM psiioB  (C
UCIONIb30BaHueM (pororpadmii).

HH##Par###OnbITEl O HAOIIOJECHUIO TEIUIOBOTO PaCIIMPECHHS
ra3os.

#HHPar###ONBITBI TI0  OOHApYXEHWI0  JCHCTBUA  CHII
MOJICKYJISIPHOTO MPUTSIKESHUS

JIBVDKEHUME U B3AUMOJIEMICTBUE TEJI

3.1

3.2

33

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

Mexanndeckoe ABWKEHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE
JBUKECHHE

#i#HParf##Cropoctb. CpenHsisi CKOPOCTb TP HEPABHOMEPHOM
JIBUKEHUH. Pacd€T myTH U BpeMEHU IBUKEHUS

SIBnenue nHepuuu. 3aKOH MHEpLMM. B3auMopelicTBue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tell. Macca Kak Mepa
WHEPTHOCTH TeJa

#H#H#Part#H## motHocTh  BemtectBa. CBfA3h  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA

Cuita xak XapaKTCPpUCTHKA BSaHMO,Z[efICTBI/IH TCII

Cuna ynpyroctu u 3akoH I'yka. M3Mepenue cuibl ¢ TOMOIIbIO
JMHaMOMeETpa

H#HAH#Par### SIBiienne TAroreHus U cwia TspKecTu. Cuia TSKeCTH
Ha Apyrux miaaHerax. Bec Tema. HeBecomocTs

Cuna tpeHusi. TpeHue CKOJNbXKEHUS U TpeHUE MOKos. TpeHue B
MPUPOJIE U TEXHUKE

#i#HParf##Cll0)KeHNEe CUJI, HANPABJICHHBIX IO OJAHOM MPSIMOM.
PaBHoxelicTByrommas cui

[IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBUXKEHUS (ILIapvKa B
KHUJIKOCTH, MOJICTH DJIEKTPUYECKOTO aBTOMOOHIIS U TaK jajee).
OrnpezenieHne cpeaHell CKOPOCTH CKOJIBXKEHUsS Opycka WIH
HIapuKa MO HAKJIOHHOW ImiIockocTu. OrpeneneHue IUIOTHOCTU
TBEpAoOro tena. ONBITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTH
pacTspkeHus (nedopManuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIb)KEHHUSI OT Beca Tejla MU XapaKTepa COINpPHKACAIOUINXCS
MMOBEPXHOCTEN

dusznyeckue SBICHUS B npupoac: MNpPUMCPLI IBUXCHHA C
pa3IndYHbIMU CKOPOCTAMU B JKUBOM M HEXUBOU mnpuponae,
JIEHCTBUE CHUIIBI TPCHUS B IIPUPOJAC U TCXHUKE

TexHuyeckue yCTpoucCTBa: TUHAMOMETP, TOALIMITHUKI

TIABJIEHME TBEP/BIX TEJI, )KUIKOCTEI 1 TA30B



4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

HaBnenune T1BEpmoro Tena. CmocoObl  yMEHBIIEHUS H
YBGJ'II/I'-IGHI/ISI JaBJICHUA

JlaBnenne ra3a. 3aBHCHMOCTH [aBIIEHHS Tra3a OT O0O0BEMA,
TeMIepaTypbl

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMU, ) KUJKOCTAMMU M Ira3aMU.
3akoH Ilackans. IlHeBMaTHUeCKkHEe MaIIMHBI

3aBI/ICI/IMOCTI> JOaBJICHUS KUOKOCTU oT FJ'IY61/IHI)I.
['uppocratndeckuit  mapagokc. CooOmiaromimecss  COCybl.
FI/I,ZIpaBJ'H/I'-IeCKI/Ie MCXAaHHU3MBbI

Atmocdepa 3emum u  armochepHoe mgasneHue. I[IpuumHBI
CyIIECTBOBaHUS  BO3AYIIHOM  00omouku  3emin.  OnbIT
Toppuuennu. 3aBHCHUMOCTh  aTMOC(EPHOTO  NABJICHUS OT
BBICOTHI HaJ] YPOBHEM MOpS

N3mepenune  atmocdepHoro  aasneHus. [lpubopsr  ans
U3MEpEeHUs: aTMOC(EpPHOro JaBIeHUs

JlelicTBME KUIKOCTM M Ta3a Ha MOrPYKEHHOE B HUX TEJNO.
BritankuBaroras (apxumMeoBa) cuiia. 3aKkoH ApxumMena

[InaBanue ten. BozayxomnnaBanue

[TpakTrdeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BoAe OT 00BEMa
NOTPY>KEHHOW B KUAKOCTh 4actu Tena. Omnpenenenue
BBITAJIKMBAIOIICH CUJIbI, IEUCTBYIONIEH Ha TeNo, MOTPyKEHHOE
B KUJKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUJTBI,
JIEUCTBYIOIIEH HA TEJO B KUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOMIEH  CHIIBL,
JIeMCTBYIOIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOrpyKEHHON B
JKUJKOCTh 4YacTH Tejla W OT IUIOTHOCTU  KHUIKOCTH.
KonctpyupoBanue apeomerpa Wik KOHCTPYUPOBAHUE JIOAKUA U
OIpeIeNIEHNE €€ TPY30IIOABEMHOCTH

Ousnyeckue SBICHHUS B MPUPOJIE: BIUSHUE aTMOC(HEpHOro
JABJICHUS Ha )KHUBOW OPTaHM3M, IJIaBAaHUE PbIO

Texnanueckue YCTpOMCTBA: cooOI1aromuecs COCY/JIbl,
YCTPOMCTBO BOJAOMPOBO/IA, THAPABINYECKUI MPECC, MAHOMETD,
OGapomeTp, BBICOTOMED, MOPLUTHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, DOHEPT U

5.1
5.2

5.3

54

5.5

Mexanunueckas pabota
MexaHndeckast MOIITHOCTD

[IpocTbie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
[IpaBuiio paBHOBECHS pblYara

HpI/IMeHCHI/Ie IIpaBuJjia paBHOBECH pbldyara K 6J'IOKy

«3on0toe mpaBwio» MexaHukH. Koaddumument momae3Horo
neiictBust MexaHusMmoB. IIpocTeie MexaHuU3Mbl B OBITY H



5.6
5.7

5.8

5.9

5.10

5.11

8 KUIACC

Kon Kon
pa3aesia  3JieMeHTa

TEXHHUKE
[TorenuunanpHas SHEPTUU TeJa, MOJHATOTO HAJ 3eMIIEN
Kunerndeckas sHeprus

[lonnas MexaHuueckas »dHeprus. 3aKOH W3MEHEHUS U
COXpaHEHUsI MEXaHUYECKON IHEPTUN

[IpakTuyeckue pabOTHI:

#i#Par#t#Onpenenenne  paboOTbl  CHJIBI  TPEHUS  IpHU
paBHOMEPHOM  JABI)KEHHUM  Te€la IO  TOPU3OHTAJIbHOU
NOBepXHOCTU. MccnenoBanue ycioBH paBHOBECHs pblyara.
N3amepenne KIIJ[ HakinoHHOW muiockocTu. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON SHEPTrun

@usndecKue sIBJICHUS B IPUPOJIE: PblYaru B TEJIE YEIOBEKa
Texauueckue YCTpOWCTBA: pbryar, ITOABUKHBIN 51
HENOJBIKHBIA ~ OJIOKM, HAKJIOHHAs IUIOCKOCTb, IPOCThIE
MEXaHU3MBI B OBITY

IIpoBepsieMble 371eMEHTHI COieP:KAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

6.10

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH
CcTpoeHusl BemiecTBa. Macca W pazMepbl MOJIEKYJd. OIMbITHI,
MOATBEP K IAOII1E OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH

Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOrO COCTOSHHIA
BemecTsa. Kpucrannmueckue u amopdHsie Tena

OOpsicHeHHE CBOMCTB ra3oB, JXUJAKOCTEW M TBEPIBIX Tel Ha
OCHOBE€ II0JIOKEHUN MOJIEKYIIPHOKUHETUYECKON TEOPUU

CMaunBaHue U KallWIISIPHBIE SIBJICHUS
TemnoBoe paciMpeHue u cxxaTue

Temmneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO
JIBMKEHUST YacTHUI]

Buytpennsas osHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEU
SHEPIUu: TeIionepeada U CoBepiieHue padoThl

Bunel  Teruionepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKLWS,
W3JIy4YCHUE

KomnyecTBO TEIIIOTHI. Y aennHas TEI0EMKOCTh BellleCTBa

TennooOmMeH U TemioBoe paBHOBecHE. YpaBHEHHE TEILIOBOTO
OanaHca



6.11

6.12

6.13
6.14

6.15

6.16

6.17

6.18

6.19

[InaBneHne u OTBEpJEBaHHE KPUCTAUIMYECKUX BEIICCTB.
VY eapHas TEIUIOTA IJIaBJICHUS

[Mapoobpa3zoBanue u koHnmeHcarus. Hcmapenuwe. Kunenwe.
VY nenpHas TEIUIoTa napooOpa3oBaHMUI. 3aBUCUMOCTh
TEMIIEPATypPhl KUTICHHS OT aTMOC(HEPHOTO JaBJICHUS

Bnaxnocth BO3yXa
9H€pFI/I${ TOIIJINBA. YILGJ'II)HaSI TCIJIOTA CTOpaHuA

[Mpunnunsl pabotsl TemaoBbix asurareneit KIIJ teruioBoro
aBUraresst. TemioBble JBHUIaTeId W 3alluTa OKpPYKaroLeu
Cpelibl

3aKOH COXpaHEHHUS W TPEBpALICHHs] JSHEPIHMH B TEIUIOBBIX
mporeccax

[IpakTuueckue padbOTHI:

HHHParfH##0npITBl 10 OOHapyXEHHIO  JCHCTBUSL  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

HH##Par##H#OnbITHl O BBIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOM
COJIM WJIU caxapa.

HH#Par###OnpITel IO HAOMIOIEHUIO TETUIOBOTO PACITUPECHHS
ra3oB, JKUAKOCTEH U TBEP/BIX Tell.

###Par###Onpenenearne  TaBleHUs BO3IyXa B OauloHE
HITpUIIA.

H#H#Par###OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaKICHUS.
#i#Parf##11poBepka rUnoTe3bl JTMHENHON 3aBUCUMOCTH JJIMHBI
CTOJIOMKA KHJIKOCTM B TEpPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPHI.

#H##HPar##HabmoneHne n3MeHeHUs BHYTPEHHEH SHepruu Tena
B pe3yJIbTaTe TEIUIoNnepeiau U paboThl BHEITHUX CHJL.
#H#HPar##llccnenoBanue  sBICHMA ~— TerlooOMeHa  TpU
CMEIIMBAHUH XOJIOJIHOW U TOPSYEN BOJBI.
#i#ParfH##0npeneneHiue KoJIM4ecTBa TEIUIOTHI, IIOJIYyYEHHOTO
BOJIOM TpU TEIUIOOOMEHE C HarpeTbiM METaUIMYeCKUM
LMJIMH]IPOM.

H#HH#H#Par###Onpenenenne yaeabHOM TeITOEMKOCTH BEIIECTRA.
###Par### ccnenoBanue mpoliecca UCIapeHus.
#HiHPar#H##OnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3/yXa.
#HH##Par###Onpenenenne yaeabHOM TeIUIOTHI TJIABJICHUS JIbA.

dusnuecKue sIBICHUS B IPUPOEC: OBEPXHOCTHOE HATSIKEHUE U
KaNWUIIPHBIC SIBICHUSI B MPUPOJE, KPUCTALIBI B TIPHPOIC,
nznydyenue CojHIa, 3aMep3aHHe BOJOEMOB, MOPCKUE OpHU3HI;
o0pa3oBaHHE POCHI, TYMaHa, HHES, CHETa.

TexHuueckue YCTpOﬁCTBaI KaIllWJJIAPhL, IMPUMCPLBI
HCIIOJIb30BAHUA KPUCTAJUIOB, JKUJIKOCTHBIN TEPMOMCETP, AaTUUK



TEMIIEpaTypbl,  TEPMOC, CHCT€Ma  OTOIUIEHHS  JIOMOB,
TUTPOMETpPBI, TCUXPOMETp, THapoBas TypOWHa, JBUTraTellb
BHYTPEHHET0 CTOpaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10
7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

Onexrpusanus Tei. /[Ba poga dJIEKTpUUECKUX 3aps10B
B3aumoneiictBue  3apspbkeHHbIX  Ten.  3akoH  Kymona
(3aBUCHUMOCTb CHJIBI B3aMMOJEHCTBHS 3apsSOKEHHBIX TeJl OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]Ty T€JIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh AJIEKTPUYECKOTO MOJIS.
[IpyHumMn  cynepno3uuMM — JJIEKTPUYECKMX — mojed  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenn NEKTPUIECKUX 3aps0B. OnemMeHTapHbIN
anekTpudyeckuil 3apsa. Crpoennme artoma. IlpoBomHuku u
JUDJIEKTPUKU

3aKOH COXpaHEHUs IEKTPUIECKOT0 3apsiaa

DNEeKTpUUECKU TOK. Y CIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOIO
TOKa. VICTOYHMKHU ITOCTOSTHHOT'O TOKA

JIeWCcTBUSL DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMHYECKOE,
MarHuTHoeE). DJIEKTPUUECKUH TOK B )KUIKOCTAX U Ta3ax
Onekrpuueckas 1nenb. Cuia Toka. DJIeKTpUIecKoe HapsKeHne
ConpoTuBieHHE MPOBOJHHUKA. YIEIbHOE CONPOTUBIICHHE
BEILECTBA

3akon Oma 15 ydyacTKa enu

[TocnenoBarenbHOE U MapaIIEIBHOE COEAMHEHUE IPOBOJHUKOB
PaboTa ¥ MOIIHOCTH DJEKTPUYECKOrO TOKa. 3akoH J[xoyns —
Jlenna

OneKTpuyuecKue ey U NOTPeOUTENN IEKTPUYECKON SHEpPrun
B ObITY. KOopoTkoe 3aMbikaHue

[TocTostHHplE ~ MarHuThl.  B3ammonelcTBue  IOCTOSHHBIX
MarHuToB

MaruutHoe nosie. MarautHoe nosje 3eMJId U €ro 3HaYeHHUe AJIs
YKU3HU Ha 3emiie

Oneir Opcrena. MarHuTHoe MOJI€ 3JICKTPUYECKOTO TOKA.
IIpuMeHeHne NEKTPOMAarHuTOB B TEXHUKE

JlelicTBU€ MArHMUTHOrO TOJISI HA TPOBOJAHUK C TOKOM.
OneKTpoABUraTeiab  IMOCTOSHHOrO Toka. Mcmonb3oBaHue
JJIEKTPOJBUraTelel B TEXHUYECKHUX YCTPOMCTBAX M Ha
TpaHCIopTe

OneiTel @apanes. SIBiaeHHE HIIEKTPOMArHUTHOW WHAYKIHH.

IIpaBuiio Jlenna

Onektporereparop. CrnocoObl TMOMYyYEHUS DICKTPHUECCKOU



7.20

7.21

7.22

SHEPruM. DJEKTPOCTAHIMM HAa BO30OHOBIISIEMBIX HCTOYHHMKAX
SHEpPruun

[IpakTuyeckue paboOTHI:

OnbITH 0 HAOMIONEHUIO JCKTPU3ALUH TEJl MHAYKIUEH U Tpu
COIPUKOCHOBEHHHU.

HccenenoBanue AeiMCTBUSA dJIEKTPUYECKOTO OIS HA IPOBOIHUKHU
U AUDJIEKTPUKH.

COopka u nmpoBepka padOThI IEKTPUICSCKOHN IIENTH TTOCTOSTHHOTO
TOKa.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaPsHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO0 4epes
PE3UCTOp, OT COMPOTHUBIEHUS PE3UCTOpAa W HANpSHKEHUS Ha
pesucrope.

OneITEI, JOEMOHCTPUPYIOIIME 3aBUCHUMOCTH JJIEKTPHYECKOIO
CONPOTHBIICHUSI NPOBOJHHMKA OT €ro JUIMHBL, IUIOIIAIU
IIONEPEYHOr0 CEUYEHNUS U MaTepuaa.

IIposepka IIpaBUIIa CIIOXKECHUS HaPsKEHUN pu
MIOCJIEZIOBATEIbHOM COECJUHEHUH ABYX pe3ucTopoB. [IpoBepka
IIpaBWwiIa JUlsi CWJIbl TOKAa IIPU NApajuIeIbHOM COEAMHEHUU
pesuctopoB. OmnpezeneHre pabOThl SIEKTPUUYECKOTO TOKa,
uaymero  uepes  pesucrop.  OmnpeneneHue  MOIIHOCTH
NMEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HAa  PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIAYILIETO 4epes
JaMIOYKy, OT HampsbkeHuss Ha Hed. Omnpenenenne KIIJ
HarpeBarens. lccienoBaHWe MAarHUTHOIO —B3aMMOJAEHUCTBHUSA
IIOCTOSIHHBIX ~ MarHUTOB.  [I3yuyeHWe  MarHMTHOIO  IOJIA
MOCTOSIHHBIX MAarHuTOB NPU HUX OOBEIMHEHUU U pa3JielICHHH.
HccenenoBanue NENCTBUSA JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenKky. OIBITbI, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI
B3aMMOJICHCTBUS KaTyIIKM C TOKOM M MarHuTa OT CHUJIbI TOKA U
HalpaBJI€HUs TOKa B  Karymke. l3ydeHue  nencTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpyupoBanue u
n3yueHue paboTel anekrpoasuratens. M3mepenwme  KII
AJEKTPOIBUTaTEIbHON yCTaHOBKH. OIBITHI 10 HCCIIEI0BAHUIO
SIBIIGHUSL ~ JJIEKTPOMAarHUTHOM ~ MHAYKLUMHU:  HCCIEeIOBaHUE
M3MEHEHUI 3HaYeHMsI U HAaIlPaBJIEHUSI UHAYKIIMOHHOTO TOKa

@usnyecKkue SABICHUS B MPUPOE: IJIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIEKTPHUECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nojie 3emiH, Apeiid MONOCOB, PONb MAarHUTHOTO IOJNS IS
KU3HU Ha 3emiie, NOJIIPHOE CUSTHUE

TexHudyeckue  yCTpOMCTBA:  DJIEKTPOCKOI,  aMIIEpMETD,
BOJITMETP, PEOCTaT, CYETUUK DIIEKTPUUYECKOW DHEPIUH,
AJIEKTPOOCBETUTENBHbIE npudopHl, HarpeBaTeNbHbIE



9 KUIACC

Kon

paszen Kon snementa

a

ANEKTPONPUOOPHI (mpumepsr), JIEKTPUUECKUE
MIpeI0XpaHuTeN !, AJIEKTPOMArHur, AJEKTPOABUTATENb
MOCTOSIHHOTO TOKa, T€HePaTop MOCTOSHHOTO TOKa

HpOBCpHeMBIC 9JICMCHTEI COACPIKaHUA

MEXAHWYECKUE ABJIEHNA

8.1

8.2

8.3

8.4

8.5
8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20

Mexanudeckoe ABuxkeHue. MatepuanbHas Touka. Cucrema
orcy€ra

OTHOCHUTENBHOCTh MEXAaHUYECKOTO JBUKCHMUS
PaBHOMEpHOE IPAMOIIMHENHOE JBUYKEHNE

H###Par###HepaBHOMepHOE MPSIMOJTMHEIHOE JIBIKEHHUE.
CpenHsisi 1 MTHOBEHHAsl CKOpPOCTb Tejla IPU HEPAaBHOMEPHOM
IBIOKCHUU

Yckopenue. PaBHOyCKOpeHHOE MPSIMOIMHEHHOE TBUKEHHUE
#H##Par###CBoOoquoe manenne. OneITe [ anmies

#i#H#ParfH##PaBHOMEpHOE IBUKEHHME O OKpYy>KHOCTU. [lepnon n
yactora oOpamieHus. JIuHeiiHas ¥ yrjaoBas CKOpPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHUE

[TepBsiit 3akoH HeroTOHA

Bropoii 3akon HeroToHa

Tperuii 3akoH HeroToHa

HH#Par##H# [puHIIUIT CyNIEPIIO3UIIUN CUTT
Cuna ynpyroctu. 3akoH ['yka

#iHParf##Cuila  TpeHus: Cuila TPEHHUs CKOJIBXKEHHSA, CHIIa
TPEHUS [TOKOSI, IPYTHE BUJIbI TPEHUS

#H##Par##H##Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUA.
YckopeHnue cBOOOTHOTO TaeHUS

JiBuxenne muaHer Bokpyr Connua. IlepBas kocMuueckas
ckopocTb. HeBecomMocTh 1 neperpysku

PaBHOBecue MarepuanbHOil TOuku. AGCOIIOTHO TBEPAOE TEIO

#H##Par##HPaBHoBecue TBEPAOTrO Tela C 3aKPEIUIEHHON OChIO
BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn

Nmnynsc Tena. M3menenne nmnynbca. IMmynbc cuiibl
3aKOH COXpaHEHUs! UMITyJIbCca

#HPar###PeakTBHOE IBIKEHIE



8.21

8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

Mexanudeckas paboTa U MOITHOCTb

PaGora cun TsbkectH, ymnpyroctd, TpeHus. CBsi3b DHEPrHH U
paboThI

[ToTennuanpHas SHEPTHs TeNa, MOAHATOTO HaJl MOBEPXHOCTHIO
3eMiin

[ToTenumanpHast YHEPTUA CKATON NPYKUHBI

#i#HParf##Kunernueckas sHeprusa. TeopeMa O KHHETHUYECKOMN
SHEPruu

HH##Par####3aKoH COXpaHEHHSI MEXaHUYECKON YHEPTUHN

[IpakTuueckue padbOThI:

OmnpeneneHre CpeaHEH CKOPOCTH CKOJBXCHHS OpycKa WITH
JBIDKEHUS MIapHKa 10 HAKIOHHOW IwiockocTH. OrmpeneneHue
YCKOPEHHUs Teja TPH PAaBHOYCKOPCHHOM JIBHKCHHH  TIO
HAKJIOHHOM TIJIOCKOCTH.

HccnemoBanne  3aBUCUMOCTH  TYTH  OT  BPEMEHH  IIPHU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHON CKOPOCTH.
[IpoBepka ruUmoTe3bl: €ciau MPU PAaBHOYCKOPEHHOM JIBHKEHUU
0e3 HavyalbHOM CKOPOCTH IyTH OTHOCSTCS KaK Psii HEUETHBIX
yycesl, TO  COOTBETCTBYIOIIME  IPOMEXKYTKH  BPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIBI
HOpMajbHOrO naBieHus. Ompenenenue kodhduIMEHTa TPEHUST
CKOJIb)KEHUSI. Onpenenenue KECTKOCTU MPYKUHBIL.
Omnpenenenue paboOThl CHJIBI TPEHHUS TPU PABHOMEPHOM
JIBMKEHMM ~ Tella [0  TOPU3OHTaJbHOW  MOBEPXHOCTH.
Omnpenenenre pabOThl CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C
MCIOJIb30BaHNEM HETOIBUKHOTO U TIOJIBUYKHOTO OJIOKOB
Ousuyeckue SBIECHUS B MPHUPOJAE: NPUIUBBI U  OTJIMBBHI,
nBukeHue miaHeT COoJIHEUHOM CUCTeMbl, PEaKTUBHOE JIBH)KEHUE
KHUBBIX OPTaHU3MOB

TexHUYEeCKUE YCTPONCTBA: CHHIOMETP, JATYUKH TIOJIOKEHUS,
PaCCTOSIHUS U YCKOPCHHSI, PAKETHI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

93

94

Konebarenbnoe  nmBmwkenne. OCHOBHBICE  XapaKTEPUCTUKH
Kose0aHuii: Iepro, 4acToTa, aMIUIUTY1a

MaremMatnueckuii ¥ NOPYKUHHBIA MasTHUKHU. lIpeBpamienue
SHEPTUH MPHU KOJIeOATETHHOM JIBUKEHUN

3aryxaromue Konedanus. BeiHyeHHbIe kKonebanus. Pezonanc
Mexanndyeckne BOJIHBI. (CBOMCTBA MEXAHMYECKUX  BOJIH.
[IpononbHeIe M MoNEepeyHble BOJHBI. J[JIMHA BOJHBI U CKOPOCTH

e pacrpoctpaHeHHs. MexXxaHHYeCKHe BOJHBI B TBEPIOM Telle,
ceiicMrYecKHe BOJHbI



10

11

9.5
9.6

9.7

9.8

9.9

3ByK. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpaskeHue 3ByKa
Wudpa3Byk u yabTpa3ByK

IIpakTuyeckue paboTHI:

OmnpeneneHue 4acTOThI U EpHOAA KoeOaHUH MaTeMaTHYECKOro
MasiTHHUKA.

OmnpeneneHue 4acTOThl M Iepuoja KoleOaHUH MPYXKHUHHOTO
MasiTHUKa

HccnenoBanue 3aBHCUMOCTH nepuosa KoJIeOaHu i
MOJIBEIIEHHOTO0 K HUTH Tpy3a OT JUIMHBI HUTH. VccienoBaHue
3aBUCUMOCTH TE€pHOJa KOJICOAHUH MPYKUHHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH Iepuoja KojebaHuit
rpy3a, MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a U XECTKOCTH
npyxuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs
@dusnueckue SABICHUS B INPUPOJE: BOCHPUATHE 3BYKOB
KHUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMHUYECKUE BOJHBI, IyHaMH,
9X0

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIB30BaHUE YIbTPa3ByKa
B OBITY U TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DNEeKTpOMarHuTHOE  Mojie.  DJEKTPOMAarHUTHbIE  BOJHBIL.
' CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
10.2 [Ikana 31eKTPOMarHUTHHIX BOJIH
103 DneKkTpoMarHuTHas npupoja ceeta. CKopocTh cBeta. BonHoBbIe
) CBOIiCTBa CBETA
[IpakTuueckue paboOTHI:
10.4 N3ydyeHue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOWIBHOTO TenedoHa
10.5 ®dusnyeckue SBICHUS B HpHUpoOJE: OUOJOTHYECKOE JEHCTBUE
' BUJUMOTO, YJIbTPa(pUOJIETOBOIO U PEHTI€HOBCKOIO U3IyUYEHH
10.6 TexHudyeckue ycTpOWCTBA: MCHOJIB30BAHUE DIIEKTPOMATHUTHBIX
' BOJIH JIJIsI COTOBOM CBSI3H
CBETOBBIE SABJIEHUA

11.1
11.2
11.3

11.4

11.5
11.6

11.7

JlyueBast moniens cBeta. MicTouHuku cBeTa
[IpsiMonuHetHOE paclipoCTpaHEHHUE CBETA
Ortpaxenue cBeta. [lmockoe 3epkasio. 3aKOH OTpaKEHUs CBETa

[Ipenomnienne cBera. 3akoH mnpenomieHuss cseta. IlomHoe
BHYTpPEHHEE OTpa)kKEHUE CBETA

JInnza. Xop jtydeil B JIMH3E
Onrtuyeckas cucreMa (oroarmnapara, MUKPOCKOIA U TelecKona

I'maz3  xak  omTudeckas  cucrema.  bnmsopykocts  u
JAJIbHO30PKOCTh



12

11.8

11.9

Paznoxxenne Oemoro cBera B cnekTp. Omnbitel HbroToHa.
CrnosxeHue crieKTpajibHBIX IIBETOB. Jlucmepcus cBeta

[IpakTuyeckue pabOTHI:

#i#H#Parf##lccnenoBanue  3aBUCUMOCTH  yIja  OTPa)KEHUs
CBETOBOTO Jy4a OT yIJa MaJIeHusl.

#iHPar#H#3yueHre XxapakTepUCTUK U300pakKeHUs TpeMeTa B
IJIOCKOM 3€pKajie.

#iHtPar#H##lccnenoBanue  3aBUCHMOCTH  yIJla  IIPEJIOMJICHUS
CBETOBOTO JIyda OT yIjia TaJeHHss Ha TPaHHUIE «BO3AYX —
CTEKIIO».

###Par### lonyuenne n3o0pakeHU ¢ MOMOIIBIO COOMPArOIIE
JIMH3BL.

###Par###Onpenenenrne GOKyCHOTO PACCTOSHUSI M ONITHYECKOU
CHJIBI COOMPAFOIIIEH JTNH3HI.

HH##P ar###OMNBITHI 110 Pa310’KEHUIO 0EJI0TO CBETa B CIIEKTD.
HH#Par##H#OnbITHl 0 BOCHPHUATHIO I[BETA MPEAMETOB MPU HX
HaOJII0/ICHUU Yepe3 I[BETOBbIC (UIIbTPHI

®dusnueckue sBIeHUss B npupone: 3atmenus Connua u JlyHsl,

11.10 1BeTa TeJ, ONTHUYECKHE sBIeHUss B atmocdepe (1BeT HeOa,
pedpakmus, pagyra, MUpax)

1111 TexHuueckue yCTpOMCTBAa: OYKHM, MEPUCKOM, QoToanmnapar,

' ONTHYECKHE CBETOBOJIbI
KBAHTOBBGIE ABJIEHUA

121 OmnbiTel Pesepdopna u mimanerapnass Mojens atoma. Mojenb
' aroma bopa

122 Hcnyckanue W morjouieHne cBera aroMoM.  KBaHTHL
' JInnenyarsie CIIEKTPHI

12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

124 Crpoenne atomHOrO siipa. HykiioHHass MoJiesib aTOMHOTO sijIpa.
' HM30TOnEI

125 PaguoakTuBHble npeBparienus. [lepuoa nomypacnaga aTOMHBIX
’ saep

12.6 SlnepHble peaknuu. 3aKOHBI COXPAHEHUSA 3apsAIOBOTO U
’ MacCOBOTO YHCEN

12.7 OHeprus cBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU

128 Peakiun cunresa u aenenus snep. Mcrounuku suneprun ConHia
' 1 3BE3]

12.9 Snepnas sHepreTuka. /eiicTBUE paguOaKTUBHBIX U3Ty4CHUN Ha
' YKMBbIE OPraHU3MbI

[IpakTuueckue padbOTHI:
12.10 HabutoieHne CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.

I/ICCHGIIOBaHI/Ie TPEKOB: HM3MCPCHUC OHCPrUvu  YaCTUIBIIIO



12.11

12.12

TOpPMO3HOMY ITyTH (110 hoTOrpadusim).

N3mepenue pagnoakTuBHOro ¢poHa

dusnueckue SIBJICHUS B HpUpoOAE: €CTECTBEHHBIN
panMOaKTUBHBIM (OH, KOCMHUYECKHE IyYd, pPaJHOAKTUBHOE
U3JIy4eHUE IPUPOAHBIX MHUHEPAJIOB, NCHCTBUE PaJMOAKTUBHBIX
M3JIy4eHUH Ha OPraHU3M YeJIOBEKa

TexHuueckue YCTPOﬁCTBaZ CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'ILHBII‘/JI
AO3UMETP, KaMEpa Bunscona



IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kona
NpoBepPseMOro
TpeOOBaHMSI

IIpoBepsieMmble TpeOOBaHUsI K MPeIMETHBIM pe3yJbTaTam 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'0
o0mrero oopazosanusi Ha ocHoBe ®PI'OC

[Tonnmanue ponu GU3MKK B HAy4HOM KapTUHE MHpa; c(HOPMHUPOBAHHOCTh
0a30BbIX TMPEACTABICHUH O 3aKOHOMEPHOW CBS3M M TO3HABaEMOCTH
SBJIIGHUW  TPUPOJB, O  POJM  OKCIepUMeHTa B  (QusHuke, O
cuctemMooOpa3yromnied ponu (U3MKK B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTH, 00 3BOJIONUU (PU3NUECKUX 3HAHUN U UX POJHU B
L[EJIOCTHOW €CTEeCTBEHHOHAYYHOW KapTHHE MHpA, O BKIAJ€ POCCUHUCKUX H
3apyOexHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB
OKpYKaIoIlIero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHMs O BHJAX MaTepuH (BELIECTBO U I0JIE), O JABIKEHUU Kak crocobe
CYILLECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOM TEOPHUH CTPOCHUS
BEIIECTBA, O (DPU3MUECKON CYIIHOCTH SIBJIEHUN NPUPOAbI (MEXaHMYECKHX,
TEIUIOBBIX, HJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3JIN4aTh SIBJICHHUS
II0 ONWCAaHMI0 MX XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (U3NYECKOE SIBICHUE, YMEHHE paclo3HaBaTh
IPOSIBJICHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpPY)KAIOLIEM MHUpE,
BBIJIENISS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BHaILGHI/Ie OCHOBaMH TMOHSITHHHOI'O arrmapara U CHMBOJIMYCCKOT'O A3bIKa
(1)I/I3I/IKI/I U HCIIOJIB30BAHHUEC HX IJId PCIICHHUA y‘-I€6HI>IX 3aaa4;, YMCHUC
XapaKTCpPU3oBaTh CBOMCTBaA TCI, (1)I/I3I/I‘I€CKI/I€ SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YyA (I)YHJIaMeHTaIII)HBIe N OMITMPUYICCKHUEC 3aKOHBI

YMeHue OmnuchiBaTh HM3y4YEHHBIE CBOWCTBA TN U (PU3NYECKUE SIBICHUS,
UCTIONB3YS (PU3HUYECKUE BETHUNHBI

Brnagenne ocHOBaMHM METOJOB HAay4YHOTO MO3HAHMS C YYETOM COOIIOACHHUS
MpaBMJI 0€30MACHOTO TPyAa: HaOMoIeHUuEe (PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh JKCHEPUMEHTANbHYIO YCTaHOBKY W3
JAHHOTO Habopa 000pyI0BaHMS 10 MHCTPYKIUH, OMMCHIBATH XOJ| OIbITA U
3aIlMCBIBATh €T0 PE3ybTaThl, POPMYIUPOBATH BHIBOJIBI,

NPOBEJCHUE NPSMBIX M KOCBEHHBIX H3MEPEHUH (U3NYECKHX BEIMYHH:
YMEHUE  IUIAHUPOBAaTh  HU3MEPEHHUs,  CaMOCTOSTEIbHO  COOHMpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 WHCTPYKLMH, BBIYMCIATH 3HAUEHUE
BEJIMYMHBI U aHAJIU3UPOBAThH MOJYUYEHHBIE PE3YJIbTATHl C YUETOM 3aJaHHOMN
MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

IIPOBEJICHUE HECJIOKHBIX 9KCIIEPUMEHTAIIBHBIX UCCJIEIOBaHMI;
CaMOCTOSITENIFHO COOMPATh IKCIIEPHUMEHTAIFHYI0 YCTAaHOBKY W IPOBOJIUTH
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UCCJIEIOBAaHUE 0 MHCTPYKIMH, MPEACTABIATH MOTYYEHHbIE 3aBHCHUMOCTH
¢buznyeckux BEJIWYMH B BUAe Tabmui U TpadUKOB, YUUTHIBAThH
MOTPEIIHOCTH, JeNIaTh BBIBOJBI [0 pe3yJIbTaTaM UCCIICJOBAHUS

[ToHnMaHMe XapaKTEpHBIX CBOWCTB (PU3UUECKUX MOjejel (MaTepHaabHas
TOYKa, a0COIIOTHO TBEPIOE TEJIO, MOJEIU CTPOEHUS ra3oB, KHUIKOCTEH U
TBEPABIX TeJ, IUIAHETapHAas MOJENb aToMa, HYKJIOHHAs MOJENb ATOMHOI'O
A7pa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHNS (PU3NIECKUX MPOLIECCOB

YMeHue o0bACHATh (PU3NUECKUE MPOLECCHl U CBOICTBA TeJ, B TOM YUCIE U
B KOHTEKCTE€ CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABJISTh IPUYUHHO-CIEACTBEHHBIE CBS3M M CTPOUTH
OOBsSICHEHHE C OMOpOM Ha M3Y4YCHHbIE CBOWCTBA (DU3MYECKHUX SIBICHHM,
¢du3nUecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOZIEITH

YMeHue pemarb pacuéTHble 3a1aun (Ha 6a3ze 2 — 3 ypaBHEHUH), UCIIONB3YS
3aKOHBI U (HhOpMYIIbI, CBsA3bIBaONINE (DU3HUECKHUE BEMYUHBI, B YACTHOCTH,
3aMuChIBaTh KPAaTKOE YCIOBUE 3a/1aYH, BBIABISATH HEIOCTAIOUINE TaHHBIE,
BBIOMpaTh 3aKOHBI W (GOpPMyINbI, HEOOXoIuMble [Uisi €€ pelleHus,
WCIIONIb30BaTh CIIPABOYHBbIC JaHHBIC, MPOBOAUTH PAcué€Thl U OIEHUBATh
PEATUCTUYHOCTh MOTYYSHHOTO 3HAYeHHs (DU3MUECKON BEIUYUHBI, YMEHUE
OTPEAENATh PA3MEPHOCTh (PUINYECKOM BEIUYHMHBI, TMOJYYECHHOU MpH
pelIeHnu 3a1a4mn

YMeHue XxapakTepru30BaTh TPUHLIUIBI AEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHclie OBITOBBIX NPUOOPOB, W TMPOMBIIUICHHBIX TEXHOJOTHYECKHX
MIPOLIECCOB 0 MX OMUCAHUIO, UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJIGHUH ¥ HEOOXOAUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH

YMeHne HCIoNIb30BaTh 3HAHUS O (PU3MUECKUX SIBICHUSX B TIOBCEIHEBHOM
KHU3HU 175 obecrieueHus: 0e30MacHOCTH NpHU OOpalleHuu C OBITOBBIMH
npuOopaMd M TEXHMYECKHMHU YCTPOWCTBAMH, COXpPAHEHHs 3/10pOBbS U
COOJIFOJICHUST HOPM 3KOJIOTMUYECKOrO TOBEACHUS B OKpYXKAIOUIEH Cpene;
MOHMMAaHUE HEOOXOIUMOCTH TPUMEHEHMs] JOCTHKEHUH (U3UKU U
TEXHOJIOTUH JUIsl PallMOHAIIBHOTO IIPUPOIOIO0Ib30BAHUS

OnbIT moMCKa, TMpeoOpa3oBaHMs M NPEACTaBICHUsS  HH(DOpMAIUH
(GU3NYECKOTO  COAEepXaHWUA C  HCIONB30BaHMEM  HMH(OpPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTWH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
MOJIy9eHHOW  WHGPOpMAlMd Ha  OCHOBE UMCIONIMXCS 3HAHUH U
JIOTIOJIHUTENbHBIX MCTOYHHUKOB; YMEHHE HCIOJIb30BaTh IPU BBIITOJHEHUU
y4eOHBIX 3a/laHuil  Hay4HO-TIONYJISIPHYIO  JIUTEpaTtypy (pu3mdeckoro
coJiep;KaHus, CIIpaBOYHbIE MaTepuabl, pecypchl cetu MHTepHeT; BiageHue
0a30BbIMU HaBbIKaMHU MpeoOpa3oBaHus MH(OPMALMK U3 OJHOW 3HAKOBOM
CUCTEMBl B JpYryl0; yMEHHME CO3/1aBaTb COOCTBEHHBIE NHUCbMEHHbBIE H
YCTHBIE COOOLIEHHS HAa OCHOBE MH()OPMAIIMK U3 HECKOJIBKUX UCTOYHUKOB



HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D
O ®PU3UKE
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1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

MEXAHUWYECKUE SBJIEHUA

Mexanudeckoe aBmxeHne. MarepuanbHas Touka. CucreMa otrcuéra. OTHOCUTEIBHOCTh
IBIDKEHUSA

PaBHomepHOe u HepaBHOMepHOe mABmkeHue. Cpenusis ckopoctb. Dopmyna ans
BBIUHCIICHUSI CPEAHEN CKOPOCTH: V = S/t

PaBHOMEpHOE IPSIMOJIMHEMHOE JBMKEHNE. 3aBUCUMOCTh KOOPIMHATHI TeJla OT BPEMEHHU
B CTy4ae paBHOMEPHOTO MPSIMOIUHEHHOTO JBUKEHUS:

Y 1
x(f)=x,+vt
Fpa(bmcn 3aBUCHUMOCTHU oT BpPCMCHU I IMpoCKIUU CKOpPOCTH, MMpOoCKINU
[epeMeNIeHUs, IIyTH, KOOPJAUHATHI IIPY PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU

3aBHCUMOCTh KOOpAWHAThl TE€jIa OT BpPEMCHH B ClIyda€ PaBHOYCKOPECHHOI'O
HpﬂMOJ’IHHCfIHOl"O JABUMOKCHUA:

S(fi=vy s+ ay=

[ ] By

@opMyIIbl I IPOCKLUUN MTEPEMELICHUS, IPOSKIIMU CKOPOCTU U MPOEKIUH YCKOPEHUS
IIPY PAaBHOYCKOPEHHOM NPSIMOJIMHEHHOM JBUKCHUU:

r_j
Se() =y, t+a, B

U.\'U) =Upy 1,

a (f)=canst,

— =72
Uix Uiy ~a,5,

['padyiky 3aBUCUMOCTH OT BPEMEHH ISl MPOCKIUU YCKOPEHHS, MPOCKIIUU CKOPOCTH,
NPOCKIMHM TEPEMEIICHUS, KOOPJUHATHI IPH PaBHOYCKOPEHHOM MPSMOJIHMHEHHOM
JIBYOKCHUH

CpoOonnoe manenune. Dopmyibl, OMHUCHIBAIONIME CBOOOJHOE TMaJICHUE Teja TOo
BEPTUKAIU (ABM)KEHHE TeJla BHU3 MM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3EMIIH).
I'paduku 3aBUCUMOCTH OT BPEMEHU JJIsl MPOEKIUU YCKOPEHUS, IPOEKLUN CKOPOCTH U
KOOpJAUWHATHEI IIpU CBO60)IHOM MaaACHUH TEJIAa IO BEPTUKAIIN

CKopocTh PaBHOMEPHOTO JABMKCHHUS TENa MO OKPY>KHOCTH. HampaBieHue CKOpOCTH.
Q@opmyJsia g  BBIYMCIEHUS CKOPOCTH YEPE3 paauyC OKPYKHOCTH M TIEPUOL
oOparmeHus:
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HCHTPOCTPCMHTCHLHOC YCKOpCHHUC. HaHpaBJIeHI/IC HCHTPOCTPEMUTCIIBHOTI'O YCKOPCHUH.
(I)opMlea AJId BBIYUCJIICHUA YCKOPCHUA:

_ b
w“R
dopmyiia, cBsI3bIBAIONIAS IEPHUOJT ¥ YACTOTY OOpaIICHUS:
V= !
/.5

Macca. IInotHocts BemectBa. @opmyJia 115l BBIYUCICHUS TUIOTHOCTH:

1.7

1.8  Cwuma — BekTopHas ¢puszndeckas BenumunHa. CII0KESHHUE CUIT
1.9  SBnenue nnepuuu. Ilepsslit 3akoH HproToHa

Bropoii 3akoH HeroToHa:
110 F=m-a

CoHarpaBJICHHOCTb BEKTOpa YCKOPEHUS TeJla M BEKTOpa CHIIBI, IEHCTBYIOMIEH Ha TeI0

B3aumoneicteue ten. Tpernii 3akoH HeroToHa:

j*:z—»i :—ﬁi—e

TpeHI/IC IIOKOSAI M TPCHHUEC CKOJIBXKCHUA. (-DOpMy.]'Ia AJId BBIYMCIICHHUA MOIAYJIA CHIIBI
TPCHUS CKOJIbXKXCHHA:

112 Fp=n-N

Hedopmanus tena. Yopyrue u Heynpyrue nedopmanuu. 3aKoH ynpyrou redopmanuu
(3akoH ['yka):

1.13 F=k-Al

1.14  BcemupHoe TAroreHue. 3aKOH BCEMUPHOT'O TSTOTEHUS:



F_g.Mm -i}fz
R
Cuna TspKecTH. Y cKopeHHe CBOOOTHOTO HaIeHHs.
®opmyia 17151 BBIYUCICHUS CUIIBI TSDKECTH BOJIM3K noBepXxHocTH 3emin: F = mg.
JBwxenue mianet Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecoMocTs 1
neperpys3Ku

Hmnynbe Tena — BeKTOpHasi pu3ndeckasi BeIMYMHA.
1.15 b=mo

I/IMHYJ'ILC cuctemsl Tea. MU3MeHeHue HUMITYJIbCA. I/IMHy.]'ILC CHJIBI

3aKkoH COXPaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CHCTCMBI TCII:
1.16  p=myU +in,L, =const

PeaxTnBHOE ABMKEHIE

Mexanunueckas padota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBIL:

A=Fscosct

Mexannuyeckass MOITHOCTD:
1.17 q
N==
i

Kunerudeckast u moteHIManbHas sHeprus. @opMyiia /i BbIYACICHHS KHHETHUECKON
SHEPTUH:
2
Teopema o kuHeTnueckol sHeprun. Gopmyna Ui BBIYACICHHS TOTCHIUAIBHOMI
118 SHEPTHUH Tella, HOAHATOTO

Hag 3eMIIEit:

E,= mgh

Mexanundeckas SHEpIHUs:

E=E,+E,

1.19 .
3aKOH COXpaHEeHUs MeXaHUuecKol sHeprun. dopmya s 3aKOHa COXpaHEHUS

MEXaHUYECKOW SHEPTUY B OTCYTCTBUE CUJI TpeHUA: £ = const.
[IpeBpareHre MeXaHUUECKON SHEPTUU MTPHU HAJTMUUU CHIIBI TPEHUSI.

[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKHU.
1.20  Pwruar. Moment cunbl: M - Fl.
VYcioBue paBHOBECHS phlyara:



1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

M +M,+...=0
[ToaBuxHBIN 1 HeTOABKHBIN O6510KK. KITJI mpocThIx MeXaHM3MOB,

n= Anonesnan
‘%Ipaqamx

[JaBnenue TBEpIOTO TENA.
dopmyna 715 BBIYUCIICHUS AaBJICHUS TBEPIOTO Tema:
F
F=n=
JaBnenue raza. AtMmocdepHoe aBiieHuUE.
['uapocraTyeckoe 1aBieHUE BHYTPH KUIKOCTH.
®opmyna 1715 BBIYUCIICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBaudeckuii npecc

3akon Apxumena. @opMyna a1t onpeneneHns] BHITAIKUBAONICH CUIIbI, JEHCTBYIOIIEH
Ha TeJO, MOTPYKEHHOE B KHUIKOCTh WIIH ra3:

Fam =PEV

Ycnosue nnaBanus Tena. [lnaBanue CYZI0B H BO3QYyXOIlITaBaAHHUEC

Mexanuueckue kosneOaHus. AMIUIUTYAA, MEepUOJ M dacTtoTa Konebanuil. dopmyina,
CBSI3bIBAIOINAS YACTOTY U MEPHOJ KOJIeOaHUH:

MaremaTuyeckuii HW  OPYKUHHBIA ~ MasTHUKU. [IpeBpaiieHue SHEprud  Mnpu
K0J1e0aTeIbHOM JIBH>KEHUU

3aryxaromue koebanus. BeiHyXIeHHbIe KoeOanus. Pezonanc

MexaHnueCcKHe BOJIHBL. HpOI[OJ'ILHBIC " IIOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1 CKOPOCTb
pacnpoCTpaHCHUS BOJIHBI:

L=uv-T

3BYK. FpOMKOCTB 1 BBICOTA 3By1(a. OTpa)KeHI/IC 3BYKOBOﬁ BOJIHBI Ha FpaHI/II_Ie ABYX
cpen. MHdpa3ByK u yIbTpa3ByK

IIpaxmuueckue pabomol

W3mepeHue cpeiHel TIIOTHOCTH BEIECTBA; apXUMET0BOM CHIIBI, )KECTKOCTH MPYIKUHBI;
K03(ppHIIMEHTA TPEHHUS CKOJIbXKCHHUST; Pa0OThI CHJIBI TPEHUS, CUJIbI YIIPYTOCTH; CPEIHEH
CKOPOCTH JIBIDKEHHSI OpycKa 10 HAKJIOHHOW IIJIOCKOCTH; YCKOpPEHHs Opycka TpHu
JBUXKCHUN 10 HaKJ’IOHHOfI IIJIOCKOCTH, HaCTOThbI nu HepI/IO,Z[a KOHe6aHHI>'I
MaATEMATHYCCKOI'O MasiTHHKA, YaCTOThI U Hepnona KOHCGaHI/Iﬁ pr)KI/IHHOI‘O MasaTHHKA,
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1.31

2.1

2.2

2.3
24
2.5

2.6

2.7

2.8

2.9

2.10

MOMEHTa CHJIbI, JEMCTBYIOLEr0 Ha pblYar; padOThl CHJIBI YIPYIOCTH IPU MOABEME
rpy3a ¢ IOMOIIIbIO HETIOABM)KHOTO 0JI0Ka; pabOTHI CHJIbI YIPYTOCTH MPU NOIBEME Ipy3a
C TIOMOIIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BEMA MOTPYKEHHON YacTH Tena
U OT TUIOTHOCTH JKUIKOCTH; HE3aBHCHUMOCTH BBITAIKHBAIOUICH CHJIBI OT Macchl Tela;
CUJIBI TPEHUSI CKOJIbKEHUSI OT CHJIbl HOPMAJIBHOTO JABJICHUS U OT POJa MOBEPXHOCTH;
CWJIBI YNPYTrOCTHU, BO3HUKAWOIIEH B MPYXKUHE, OT CTeNeHHU AedopMalluu NPy KUHBI;
YCKOpeHHus: OpycKa OT yria HakjJIOHA HaMpaBIIAOINIEH; meproja (4acToThl) KoJleOaHui
HUTSHOTO MAasTHHUKA OT JJIMHBI HUTH; MIEpHoAa KoJleOaHU MPY>KUHHOTO MAasSTHHUKA OT
Macchl Tpy3a M SKECTKOCTH TMPYXKUHBI, HCCIECIOBAHHE HE3aBHCHUMOCTH IEpHOa
KoJie0aHUN HUTSHOTO MasTHHKAa OT Macchl rpy3a. lIpoBepka ycloBusi paBHOBECHS
pblyara

Qusuueckue sA61eHUs 8 npupoode: TPUMEPHI ABMKEHUS C PA3IUYHBIMH CKOPOCTAMHU B
KUBOM U HEXKHUBOU MPUPOJE, NCHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, MPUIUBBI U
OTNUBBI, JBIKeHHE IaHeT COJIHEYHONW CHUCTEMBbl, PEaKTHBHOE IBM)KCHHE IKUBBIX
OpraHU3MOB, PbIYaru B TeJie YeJOBeKa, BIHMSHHE aTMOC(EepHOro AaBlIEHUS HA >KMBOU
OpraHu3M, IIJJaBaHUE pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3€MIIETPSICEHHUE,
celicMHYeCcKHe BOJIHBI, IIyHaMH, 9X0

Texnuueckue ycmpoticmea: CHUAOMETP, JOATYUKH TOJOXKEHUS, PACCTOSIHUS M
YCKOpPEHUs, JUHAMOMETD, MOAIIUITHUKHN, PAKETHI, PblYar, NOJBUKHBIA U HETIOABUKHBIH
OJI0KM, HAKJIOHHAS TIOCKOCTb, MPOCTHIE MEXaHU3MbI B OBITY, COOOILAOIIUECS COCYIbI,
YCTPOICTBO BOJIOMNPOBO/IA, THAPABIMUECKUNA TIpecc, MAaHOMETpP, OapoMeTp, BHICOTOMED,
MOPUIHEBOW HACOC, APEOMETP, IXO0JIOT, UCIIOJIb30BAHNE YIbTPa3BYKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

OCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KHHETHUYECKOH TEOPHUH CTPOSHUS BEIleCTBa.
Mopnenu  TBEPAOrO, IKMAKOIO M ra3zoo0pa3HOr0  COCTOSHUN  BeIECTBA.
Kpucrannumaeckue u amop¢Hbie Tena

JBuxenue dactul BemiecTBa. CBsI3b CKOPOCTU JIBHKEHHS] YACTHUIl C TeMIIEpaTypOM.
BbpoyHnoBckoe nBuxenue, muddysus

CMaunBaHUE U KaUJUISIPHBIE SBJICHUS

TemnioBoe paciIupeHue U cxaTtue

TermmoBoe paBHOBECHE

BuyTtpennss sueprusi. Pabota u Temsonepesaya Kak cnocoObl U3MEHEHUS! BHYTPEHHEH
SHEPruu

BI/II[BI TEIUIONEpEaAaqYn: TCILIONPOBOAHOCTh, KOHBECKIUA, U3TTYYCHUE

HarpeBaHI/Ie 1 OXJIaXXKACHUEC TCII. KonmmduecTBO TEMIOTHI. yﬂeHBHaﬂ TENJI0EMKOCTh:
O=cm(t,—1t,)
3aKoH COXpaHCHHA OHCPIvuHr B TCIIJIOBLIX IMPOLICCCAX. YPaBHeHI/Ie TEIJI0BOro OajgaHca:

Q+0, +..=0

I/IcnapeHHe 1 KOHAeHcauus. M3MeHeHue BHyTpeHHeﬁ OHEPTHUU B MMPOHCCCC NCTIApCHUA
1 KOHACHCAIIlNHU. Kuneunue JKMIKOCTH. Y IeIbHas TEILIoTa napoo6pa3OBaHH;1: L= Q/m
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2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
33

34

3.5

3.6

3.7

3.8

3.9

Brnaxxnocts Bo3myxa

IInaBnenue u kpucraumsauusa. V3mMeHeHue BHYTPEHHEH DHEPIUU IIpU IUIABICHUU U
KPUCTAJUIM3aLUU. Y JeNIbHAas TEIUIOTa IIaBICHU:

?'-.:Q

m

BHyTpeHHsISI SHEprusi CropaHus TOIUIMBA. Y IeNbHAsL TEIUIOTa CrOpaHMs TOIUIMBA: ¢ =
O/m

[Tpuniuns! paboTs! TerioBbix apurarenei. KI1[ TemmoBoro nurarens

IIpaxmuueckue pabomol

W3mepenne yAenbHOM TEIUIOEMKOCTH METaNIMYECKOro LWJIMHIpa; KOJUYeCTBa
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TemmepaTypbl (PUKCUPOBAHHOW Macchl, B
KOTOPYIO OMYIIEH HArpeThld HUIUHAP; KOJIUYECTBA TEIUIOTHI, OTIAHHOTO HArpeThIM
UIMHIPOM, TI0CJIe OMyCKaHHs €ro B BOJY KOMHATHOW TEeMIEpaTypbl; OTHOCUTEIHHON
BJIQKHOCTH BO3/yXa; YAEJIbHOW TEIJIOTHI IJIaBJIEHUs Jbaa. VccnenoBanue n3MeHeHus
TEMIEPAaTypbl BOJABI TPH PA3IUUYHBIX YCIOBHSIX; SBICHHUS TEIJIOOOMEHa TpH
CMEILIMBAHUM XOJIOAHOM U ropsuel BObIL; poIecca UCTIapEeHUs

Qusuueckue asieHus 8 npupode: TOBEPXHOCTHOE HATSDKEHUE U KaNWUISIPHbIE SBICHUS
B TNpUPOJE, KPUCTAIBI B mpupoie, uziaydeHue ConHIa, 3amMep3aHHe BOJOEMOB,
Mopckue Opu3bl; 00pa3zoBaHHUe POChl, TyMaHa, WHes, CHera

Texnuueckue ycmpoticmeq: KalWUIAPbl, NPUMEPbl HCIIOJIB30BAaHUS KPUCTAJIIOB,
JKAJKOCTHBIM TEPMOMETp, AATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, IICUXPOMETP, TapoBasi TypOUHA, ABUTATEIb BHYTPEHHETO CrOPaHUs

OJIEKTPOMATHUTHBIE ABJIEHUA
DnekTpu3aius Tei. JlBa BUaa 3JIeKTPUIECKUX 3apsSI0B
B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kyiona
3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsaaa

Onektpuueckoe  mnojne.  Hampsok€éHHocTs  anekTpudeckoro  mosst.  IIpuHimun
CYNEPIO3ULMH NIEKTPUUECKUX O0JIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn osnexktpuyeckux  3apsaoB. JIeHCTBUE  AJIEKTpUYECKOro  IOJsS  HaA
aneKTpudecKue 3apsibl. [[pOBOJHUKY U TUANEKTPUKH

[TocTostHHBIN B3nekTpuyeckuil ToOk. JledicTBus snekTpuyeckoro Ttoka. Cuna Toka.
Harmnpsoxenue.

I=q/t, U=A4/4

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COIIPOTUBIICHHUE:

R =pl/S

3akon Oma ans yyactka snekrpudeckoit nenu: [ = U/R

ITocnepoBaTenbHOE COSIMHEHHE IMPOBOAHUKOB:

1, =1, U=U,+U,. R=R +R,

[TapaniensHoe coelMHEHUE MPOBOIHUKOB PABHOT'O COMPOTHUBIICHUS:
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3.11

3.12

3.13
3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

U=UgI=I+I;R=2.
? P72

CMmeliaHHbIe COeIMHEHUSI IPOBOAHUKOB
PaboTa u MomHOCTE 35ekTpudeckoro Toka. 4 = Ult, P = Ul

3akon Jlxxoyns — Jlena:
O=I"-R-t

OnpIT OpcTena. MarHuTHoe 1oJie MPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
WHIYKIUW

MarautHo€ noJie MOCTOSHHOrO MarHuTa. B3auMoAeiCcTBUE TOCTOSIHHBIX MAarHUTOB
JelicTBre MAarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM

Omnpbitel @apanes. SABnenue anekTpoMaruuTHON uHAyKIuK. [Ipasuno Jlenna
IIpaxmuueckue pabomul

N3mepeHne 31eKTpuYecKoro CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTU AJIEKTPUYECKOTO
TOKa; pabOTHI DEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BOSHUKAIOIIETO B MPOBOJAHHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HANPSDKEHUST Ha KOHIaX MPOBOJIHUKA; 3aBUCUMOCTH COTPOTHUBIIEHUS OT
JUIMHBl ~ TIPOBOJHWKA, IUIOIIAAM €ro IONEPEYHOr0 CEYEHUs U YAEIBHOIO
COITPOTHUBJIICHHS.

[IpoBepka mnpaBWiia Uil DJIEKTPUYECKOTO HAIPSIKEHUS IIPU  MOCIEA0BATEIBHOM
COCIMHEHUU TPOBOJAHUKOB; TMpaBWwiIa Ui CWIbl D3JEKTPUYECKOrO TOKa IpHU
[apaJuIeIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHus 6 npupode. DIEKTpUUECKUE SBICHHs B aTMmocdepe,
AIIEKTPUYECTBO KMBBIX OPraHU3MOB, MAarHUTHOE ToOJie 3eMIIH, JIpeid MOJIOCOB, POIb
MarHUTHOTO TOJIA JUIsl )KM3HU Ha 3emiie, MOJISIPHOE CUSIHUE

Texnuueckue ycmpoiicmea: dIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTaT, CYETUHK
DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TMPHUOOPHI, HArpeBaTEIbHBIC
ANEKTPONPUOOPHI  (TIPUMEPHI), DJIEKTPUUYECKHE TMPETOXPAHUTETH, DIICKTPOMArHUT,
AIIEKTPOBHUTATEIh IIOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

3JICKTpOMaFHI/ITHI>IC Boiabl. Ikama SJICKTPOMArHuTHBIX BOJIH

JlyueBas monens cBeta. [IpsimonnHeitHOe pacipocTpaHEHUE CBETa

3akoH oTpaxeHus cera. [lnockoe 3epkaio

[Ipenominenue cBera. 3aKOH IPEIOMIICHHUS CBETa

Jucnepcus ceera

Jlunza. Xox nydeit B mna3e. DokycHoe paccTosHue IuH3bL. OnTUYecKas CUiia JIMH3BI:
D=1/F

I'ma3 kak ontudeckas cucrema. OnTuyecKkue mMpudopsI

IIpaxmuueckue pabomol

#i#Par###3MepeHne ONTUYECKON CHUITBI COOMPArOIIEeH JIMH3BI; (POKYCHOTO PACCTOSTHUS
coOuparonieil TUH3bI (110 CBOMCTBY paBEHCTBA pa3MepoOB IpeaMeTa M H300pakeHus,
KOTI'Jla IpeIMET PacoJiO’KeH B ABOMHOM (oKyce), MoKa3aTems MpeIoMICHHS CTEKIIa.
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#HiHPart##lccnenoBanue  CBOWCTBA M300paKEHMsI, IMOJYYEHHOTO C  IIOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHHs] (DOKYCHOT'O PACCTOSIHUSI ABYX CJIOKEHHBIX JIMH3;
3aBUCUMOCTH yIJla IPEJIOMJICHHsS CBETOBOIO Jiydya OT YIVIa IaJeHHs Ha TpaHMLE
«BO3/yX — CTEKJIO»

Qusuueckue s6nenus 6 npupooe: 3atMenus ConHna u JIyHbl, IBeTa TeJ, ONTHYECKHE
SBIICHUA B aTMOocdepe (uBeT Heba, pedpakiys, pagyra, MUPax)

Texnuueckue ycmpouicmea: 04K, IEPUCKOI, (POTOANTIapaT, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA

PagnoaktuBHOCTH. Anb(ha-, 6eta-, ramma-u3nyuenus. Peakuuu anbga-u 6era-pacmnaga
Omsiter Pesepdopna no paccestauto anbda-yactull. [Imanerapaas Mozaens atoma
CoctaB atromHoro aapa. M3otomnsl

[Tepuon nomypacnazia aTOMHBIX s7ep

SInepHble peakiun. 3aKOHBI COXpaHEHHs 3apsSI0BOTO M MAaCCOBOTO YHCE

Qusuueckue Aenenus 6 npupode: €CTECTBEHHBIN PaIHOAKTUBHBIN (DOH, KOCMHUYECKHE
JIy4H, paguOaKTUBHOC HU3ITYUYCHUC IMMPUPOJHBIX MUHCPAJIOB, I[GflCTBI/IC PaAOaKTUBHBIX
M3JIy4CHU Ha OPTaHU3M YeJIOBEKa

Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUAYAIbHBIM JO3UMETp, Kamepa
BunecoHa, siaepHas sHEpreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI JIA1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



