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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yTIIyOJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe ¢ yuétoM (enepanbHON padoyell MporpaMmMbl BOCIUTAHUS
u Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYaIOIIMXCS, CTpEeMsIMXca K Oojee TIIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOyuaromuxcsi. B mnporpamvme mno (¢uU3MKE  YUYUTHIBAIOTCA
BO3MOXKHOCTH Yy4ueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarOuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIM YUYUTEIIIO B CO3/JaHUM paboyueil mporpaMMbl IO Y4eOHOMY MPEAMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMIPOIIECCOB U
SABJICHUM, W3yYaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
MPENOCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAy4HOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOTYUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukm Ha YriayOJIEHHOM YpPOBHE TMPEAIOJIaracT yBEpPEHHOE
BJIJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTepU3yOIUMA
€CTEeCTBEHHOHAYYHYIO TPAaMOTHOCT:

HAy4YHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHUS;

WHTEPIPETUPOBATh JTAHHBIE U HCIIOJb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJTYY€HHUSI BEIBOJOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «Dduszuka» B



oOpazoBaTenpHBIX opraHuzauusx Poccuiickoit @enepanmu, peanu3yrOIIUX
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHONH pelICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadpst 2019 r. Ne [1K-4BH).

[enu uzydenust Gu3UKU Ha yriIyOJIEHHOM YPOBHE:

pa3BUTHE HHTEpPECAa M CTPEMJICHUS OOy4YaAIOMMXCA K HAyYHOMY H3YUYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOCHHSI MaTepUH U (HyHIaAMEHTATbHBIX 3aKOHOB (DU3HKHU;

(GbopMHpOBaHHE YMEHUN NPUMEHATHh (U3NUYECKUE 3HAHUS U Hay4YHBIE
JI0Ka3aTeNbCTBA UL OOBSACHEHUS OKPY KAIOIINUX SIBJICHUI;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyamyumiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
JanbHeleMy 0Oy4eHHIO B 3TOM HallpaBJICHUU;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (U3UKH Ha
yIIyOJIEHHOM YpPOBHE B pPaMKax COOTBETCTBYIOUIMX Hpoduiield oOydeHHsl Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

MpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOUIIX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIIEOBATENbCKUX YMEHMI: HAOJIIOJaTh SIBICHUS U H3MEPATH
¢busznyecKkue BEIUYUHBI, BBIABUTATh THIOTE3bI U MpejiaraTh 3KCIepUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCJIEI0BAHMUSI, AHAJTM3UPOBATH MOJIyYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HUUECKOro COAep KaHMUs,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKHU, HHTEPIIpETalud U
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIIH;



3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznyecKoil HayKu.

Ha wusyuyenue ¢usuku (yriayOn€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOI'O
obmiero obpazoanus orBoauTcs 340 uvaco: B 7 kmacce — 102 gaca (3 ydaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIII0).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusuka — Hayka o npupoje. SBieHus npupoisl (3IEMEHTHI COJAEp)KaHus,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBsi3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl ¢Gu3nyecKux BETUYHH.
Usmepenne Qusnuecknx BenuuuH. OTanoHsl. Dusmueckue mnpubopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpynaa npu padbore ¢
71a0opaTopHbIM 00OpynoBaHUEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIbI CH.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKdM HW3Y4aloT [PUPO.Y.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHMSA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabogaeMoro aByieHus. Onucanne (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu. (C UCoJIb30BaHUEM LM PPOBOI0 U aHAJIOTOBOTO
006opyaoBaHMA HeHTpa «Touka pocta»)

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUSI.
dusnyeckue TPUOOPHI U Tpoleaypa MPSIMBIX HU3MEPEHHI aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.
Jlabopamopnuie pabomut u onvimel. (C UCNOJIb30BAHUEM
M (PpPOBOro U aHAJIOrOBOro 060PYyAOBaHMA LleHTPa «Touka pocTa»)

OrnpeneneHue 1eHbl ASJICHUS MIKAJIbl U3MEPUTEIHHOTO TTpudopa.

N3mepenue pacCTOsIHUN.

N3mepenue momanu u o0bEMa. MeTo najieTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psiaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JTAIBHOCTH IMOJETA
[IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA TYCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YACTHI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IIPUTSLKEHNUE U OTTAIIKUBAHHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH U TBEPIBIX
(KpUCTaIIIMYeCKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOAHUAX W UX dTOMHO-MOJICKYJIAPHBIM CTPOCHUCM. Ocobennoctu
arperaTHbIX COCTOSIHUNA BOJIBI.

Jlemoncmpayuu. (c UCno/ib30BaHUuEeM LM PPOBOTr0 U aHAJIOTOBOIO
060pyAoBaHMA HeHTpa «Touka pocTa»)

Hab6mroneHne OpoyHOBCKOTO JIBHIKCHHUS.
Ha6monenne nuddysun.
HabGnroneHue siBIeHHA, OOBSCHSIOMIMXCS MTPUTSHKCHUEM WU OTTaJIKHBAHHEM
YaCTHI] BEIIECTRA.
Jlabopamopnuie pabomut u onvimel. (C UCNIOJIb30BaAHUEM
1 ppoBOro U aHAJIOTOBOro 060pyA0oBaHus LeHTpa «To4yka pocTa»)

OrneHka quaMeTpa aroMa METOJIOM PSAOB (C UCcToyib30BaHueM (oTorpaduii).

OnpIThl 10 HAOTIOJIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe aBwxkenue. lIlyte u  nepememienue. PaBHOMepHOE H
HepaBHOMEpPHOE JBIKeHHE. CBOOOAHOE MaJeHHE KaK MPUMEP HEPABHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacyér myty u BpeMEHU ABUXKEHUS.

['paduku 3aBUCMMOCTEW BENIMYWH, OMKCHIBAIOMIMX JBIDKeHUEe. OO1me
MOHATUST 00 OTHOCHUTENBbHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTEH i Ted,
JBWKYIIUXCS MapajlIeNIbHO.

SBnenne unHepuuM. 3aKOH HMHEpUUHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUsI CKOPOCTM JIBHXKEHHsA Tell. Macca Kak Mepa HHEPTHOCTH Teja B
MOCTynaTeabHOM JBWXEHUU. IInoTHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U IMHEWHAS TIIIOTHOCTb.

Cuita Kak XapakTepucTHKa B3auMoAeucTBUs Tesl. CHila yIpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMOUIBIO NUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CHUJI, HaIllpaBJICHHBIX MO OJHOW NpsiMoi. PaBHoaelcTByromas cui. Cuia TpeHus.
TpeHne CKONbXKEHUST U TPEHUE IOKOs, BSI3KOE TpeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Jlemoncmpayuu. (c Ucnosib3oBaHueM LM PPOBOT0 U AaHAJIOTOBOIO
000opyAoBaHMA HeHTpa «Touka pocTa»)

HalmroieHre MexaHu4ecKoro IBUKEHUS Tea.
N3mMepenne CKOPOCTH MPSAMOJIMHEWHOTO JBUKEHUS.



Habmtonenue siBleHNs HHEPLHH.
Habnronenue n3MeHeHHsl CKOPOCTH MPU B3aUMOICHCTBUY TEIL.
CpaBHEHHE Macc 0 B3aUMOJIEHCTBHIO TEJL.
CrnoxeHue CHJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopnuie pabomel u onvitmal. (C UCNOJIbL30BaAHUEM
11 ppoBOro ¥ aHAJIOrOBOro 060pyA0BaHuUS LeHTPa «ToyKa pocTa»)

OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapukKa IIo
HAKJIOHHOU IUTOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnpITHI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTh pacTsDKeHUsS  (1edhopMarivu)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

ONbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CHUJIBI TABJICHUS U XapAKTEPa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBiieHre TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

Jasnenue. Cuna naBieHusi. CriocoObl yMEHBIIECHUS U YBEJIMYCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJIGHHS Ta3a OT 00bEMa U TEeMIEpaTyphl.
[lepenava naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMU M razamu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHHMSI  JKUJKOCTH  OT  DJIyOMHBI  TOTPYKCHHUS.
['unpocrarnueckuit  mapagokc. CooOmaromuecss cocyasl. [ 'uapaBandeckue
MeXaHU3Mbl. VICronb30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiiCTBO BOJAONIPOBOIA.

Atmocdepa 3emnn u atmocepHoe naBieHue. lIpuumHbl CyliecTBOBaHUS
BO3yIIHONW 00o0sioukn 3emiu. OmnbiT Toppuyesnnu. M3mepenue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubopsI 17151 U13MepeHust aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y ciioBUE€ BOBHUKHOBEHUS BhITAJIKMBAIOIIECH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu. (c Ucnosib3oBaHueM HMPPOBOTr0 U AaHAJIOTOBOIO
000opyAoBaHMA HeHTpa «Touka pocTa»)

3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.
Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.
Coobmiaromuecs: CoCyabl.

I'mppasinueckuil mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.



Cudom.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHON B KUIKOCTh
YaCTHU TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CHIIBI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miaBaHus Tell: IUIABAHWE WM MOTPYXKEHUE TeN B 3aBUCHUMOCTU OT
COOTHOIIICHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnuie pabomut u onvimel. (C UCNIOJIb30BaAHUEM
M (PpPOBOro U aHAJIOTOBOro 060PyAOBaHMA LleHTPa «Touyka pocTa»)

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOU B
KUJIKOCTh YaCTH Tea.

OnpeneneHne BBITATKUBAIONIEH CHIIBI, IEMCTBYIOIIECH HA TEJIO, MTOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLICH CUIIBI, JEUCTBYIOIIEH HA TEJIO B
KUAJKOCTH, OT MacChl TENA.

OneITl, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTHb  BBITAJIKMBAIOIICH  CHUIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEIICHUE
€€ rpy30n0AbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckas paboTa sl CUJl, HAIIPaBJICHHBIX BIOJIb JIMHUU TTEPEMEIIICHUSI.
MomHoCTb.

[IpocTbie MeXaHW3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [IpaBuio
MomeHTOB. [IpuMeHeHHMe mpaBuiIa paBHOBeCHs pbluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
Y MIPEBPAIECHUS YHEPTUU B MEXAHHKE.

Jlemoncmpayuu. (c Ucnosib3oBaHueM LM PPOBOTr0 U aHAJIOTOBOIO
00opyAoBaHMA HeHTpa «Touka pocTa»)

[IpuMepbl TPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomut u onvimel. (C UCNIOJIb30BaAHUEM
M (PpPOBOro U aHAJIOTOBOro 060PyAOBaHMA LleHTPa «Touka pocTa»)

HccnenoBanue ycioBUl paBHOBECHS pblyara.
N3mepenne KII/] HakJIIOHHOM IIJIOCKOCTH.
W3ydenue mpaBuiia pbryara Assi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.



Omnpenenenue K11/ moaBuKHOTO U HEMMOJBUKHOTO OJIOKA.

OmnpeneneHue padOThl CUJIBI YIPYTOCTU NPU MOABEME T'PYy30B MPU MOMOIIU
ITOJIBYDKHOTO OJIOKA.

N3ydeHne 3aKoHa COXpaHECHHsI MEXaHUYECKOU SHEPTHUH.

8 KVIACC

Pa3ngea 6. TensioBLIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrammueckue u amopgubie Tena. I'padeH — HOBBI Marepuan s HOBBIX
TEXHOJIOTHHA. TEeXHOJOrMyh MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObscHEHue
CBOMCTB T'a30B, KXUIAKOCTEH W TBEPABIX TENI HA OCHOBE IOJIOKEHHHW MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. II0BEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAllWJLUIAPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaThue. 3aBUCUMOCTb JABJICHHS ras3a OT
o0BEMa, TEMIIEPATYPBHI.

Temneparypa. CBsA3b TeMmepaTypbl CO CpPEIHENM KHUHETUYECKOM HSHEpPrueu
TEIUIOBOTO JIBUKEHHUS YacTHULl. TeMIiepaTypHbIe IIKaJIbL.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpruu:
TeruIonepesaya U COBEpLIEHUE paboThI. Bunst TEIIONEPEAAUH:
TEIUIONPOBOJHOCTb, KOHBEKIUS, U3ydeHUE. Buapl Terionepenayn B NpUpoae U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX NPOLECCOB.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
riasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIJIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TeMIEpAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HacbllieHHBI W HEHACHIIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel padoTel TermnoBbix aABurateneit. KIII[ TermoBoro npuraresns.
TeruioBple ABUTATEIM M 3alMATA OKPYXKAIOWIEHM Cpenpl. TemnoBble IOTEPU B
TEIUIOCETSX.

3aKOH COXpaHEHUS! U MPEBPAICHUS YHEPTHU B MEXAHUYECKHX U TEIJIOBBIX
MIPOIIECCaX.



Jemoncmpayuu.(c icnoib3oBaHueM M PPOBOTo M aHAJIOTOBOTO
060pyaoBaHMs eHTpa «Touyka pocTa»)

HaGmroienre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnronenne sIBIGHH TOBEPXHOCTHOTO HATSDKCHHWSI, CMauuBaHUA W
KaUJUISIPHBIX SIBIICHUM.

HaGmroieHue TenioBoro pacuimpeHus Ted.

M3MeHeHne maBieHUS raza NpU H3MEHEHUHM 00bEMa W HarpeBaHUM WM
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bunp! Terionepenauu.

OxnaxxJIeHUe IPU COBEPIICHUN PaOOTHI.

Harpeanue npu coBepiiieHUN pabOoThl BHEITHUMU CHUJIaAMHU.

CpaBHEHME TEINTOEMKOCTEN PAa3IMYHBIX BEIIECTB.

Habmronenne kuneHus.

Hablmroienre mocTostHCTBA TeMIepaTyphl IPH TUTaBICHUU.

Mopeny TenI0BbIX IBUTATENEH.

Jlabopamopnuie pabomut u onvimel. (C UCNOJIb30BaAHUEM
M PpPOBOro U aHAJIOTOBOro 060PyAOBaHMA IleHTpa «Touyka pocTa»)

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIM caxapa.

N3mepenue TtemnepaTypsl MpPH TOMOIIM JKHUAKOCTHOTO TEPMOMETpa H
JIaTYUKA TEMIIEPATYPHI.

OneIThl MO HAOJIIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

OmnpeneneHue AaBleHUs BO3yXa B OJTOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUS BO3JyXa OT €ro o0béMa H
TEMIIEpaTyphl.

[IpoBepka TUNOTE3bl TUHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHUs BHYTPEHHEH DHEpruM Tejla B  pe3yJibTare
Terionepeaayr U paboThl BHEITHUX CHUJI.

HccnenoBanne sSBIACHUS TEIJIOOOMEHA TPU CMENIMBAHUU XOJIOAHOW W
ropsiyer BOJIBL.

Onpenenenre KOJIMYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPH TETUIOOOMEHE
C HarpeThIM METAJUTMYECKUM LUIUHIPOM.

OmnpeneneHne MOIHOCTH TEIUIOBBIX MOTEPh (3akoH HeloToHa-Puxmana).

OnpeneneHue yaelbHON TEIIOEMKOCTH BEIIECTBA.



HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBHOMN BIAXXHOCTH BO3IyXa.

OnpeneneHue yAelIbHON TETUIOTHI TJIaBICHUS JIbJIA.

Pazngen 7. diekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apsKEHHBIX Tell. 3akoH KynoHna.

OnekTpuueckoe mnoje. Hanpspk€HHOCTH asnekTpudeckoro mofs. [lpuHiun
CYNEPIIO3ULIUU IEKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3apsi.
Crpoenne aroma. IIpoBOINHMKH, [HUAIEKTPUKA U TOJYIPOBOJAHUKH. 3aKOH
COXPAaHEHHUS ANEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECCTBOBAHUS JJIEKTPUYECKOTO TOKAa.
W cToYHUKH TIOCTOSITHHOTO ToOKa. JIeWCTBUS AJIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B METAJIJIaX, KUIKOCTIX U razax.

OnekTpudeckas nenb. Cuia Toka. DNEKTPUYECKOE HAIPSIKEHUE. AMIIEPMET
Y BOJIBTMETP B LEMHU MOCTOSSTHHOTO TOKa. CONMPOTUBIICHUE MPOBOJHUKA. Y IEITBHOE
COINIPOTHUBIICHUE BellecTBa. 3akoH OMa st ydyacTka nend. [locienoBarenbHoe u
napasuielibHoe coequHEeHne MpoBOAHUKOB. D/]C B LleNM MOCTOSHHOTO TOKA. 3aKOH
Oma mna nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3IEKTPUUYECKUX
uenen. HenrHelHbIe SJIEMEHTHI.

Pabota ¥ MOIIHOCTH SJEKTPUYECKOrO TOKa. 3akoH Jlxoyns-JleHua.
DnexkTpudecKre ey U MOTPEOUTENH ISKTPUIecKor sHepruu B O6bITy. KopoTkoe
3aMBbIKaHHE.

[TocTtosiHHbIE ~ MarHuThl.  B3auMomelcTBHE  TOCTOSSHHBIX ~ MArHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJIs1 KU3HU Ha 3eMIie.
OmnbiT Opcrena. MarHutHoe moJie JJIEKTpUYecKoro Toka. OnbelT  Awmrepa.
[IpumeHeHne BJIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO IIOJS Ha
npoBoAHUMK ¢ TokoMm. Cuia Awmmnepa W omnpeAesneHUE €€ HamnpaBJICHUS.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoyib30BaHME 3IEKTPOJABUTATENICH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

OnbiTel Dapajnes. SIBieHre dIEKTpOMAarHuTHON MHAyKIuuU. [IpaBuio Jlenna.
DIIeKTporeHeparop. Cnoco0b1 MOy YEHUS AIEKTPUYECKOU SHEPIHUH.
DNEKTPOCTAHIIMK Ha BO300HOBIIEMBIX HCTOYHHKAX DHEPTHH. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC AJIEMEHTHI U AJICKTPOMOOMIIH.

Jlemoncmpayuu.(C MCNI0JIb30BaHUEM LIMPPOBOro M aHAJIOTOBOI'0
060pyAo0BaHMA HeHTpa «Touka pocTa»)

DIeKTpu3anus Tej.
JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTPOUCTBO U ACHUCTBUE IIEKTPOCKOIIA.



DNeKTpocTaTUieCcKast HHAYKIHS.
3aKOH COXPAHEHUS JIEKTPUYECKUX 3apSAI0B.
MopenupoBaHue CHIOBBIX JIMHUM 3JIEKTPUYECKOIO IO C ITOMOUIBIO
OyMa>KHBIX CYJITAHOB.
[IpOBOAHUKH U TUDIICKTPUKH.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUM TOK B KUJIKOCTH.
["a30Bblii pa3psia.
W3MepeHne CUITbl TOKa aMIIEPMETPOM.
N3mepeHne 31eKTPUIEeCKOro HanpsKeHHsI BOIBTMETPOM.
Peocrar n MarasuH COpOTUBIIEHUN.
B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
MopennpoBaHue HEBO3MOKHOCTHU Pa3I€IEHUS MOJIHOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TIOJIEW MOCTOSHHBIX MarHUTOB.
OnsIT Dpcrena.
MarauTHoe 1oJje Toka. DJICKTPOMArHUT.
JlelicTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
OmneiTer apanest.
DJIEKTPOTrE€HEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie padomut u onvimel. (C UCNOJIb30BaAHUEM
M (PpPOBOro U aHAJIOrOBOro 060PYyAOBaHMA LleHTPa «Touyka pocTa»)

OnpiTel 1O HAOMIOEHUIO DJIEKTPU3ALMU TEJ MPU CONPUKOCHOBEHHH H
WHIYKIHUEN.

HccnenoBanre NEUCTBUS DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM LIETTH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHUJTBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS! Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COIMPOTHBIICHHUS
MPOBOJHUKA OT €ro JITMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

OmnpeneneHue y1eabHOTO CONMPOTUBICHUS MPOBOIHUKA.

[IpoBepka mpaBuia CJIOXKEHUS HANPsDKEHUM TIpU  TMOCIEN0BATEIHLHOM
COEJIMHEHHH JIByX PE3UCTOPOB.

[IpoBepka mpaBwiia Jid CHUJIbl TOKAa NpPU MAapauieIbHOM COEIUHECHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.



[IpoBepka BeinoaHeHUs 3aKkoHa OMa /1715 TOJIHOM 1IENH.

W3yyeHue BOJIbTAMIIEPHBIX XapAKTEPUCTHK HEJIMHEWHBIX JIEMEHTOB (JaMIIbI
HaKaJIMBAHMS WX MTOJIYITPOBOJHUKOBOIO TMO/A).

Omnpenenenne paboThI IEKTPUUECKOTI0 TOKA, UAYILIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIHOCTY IEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ HarpeBaTesns.

HccenenoBanre MarHUTHOTO B3aWMOJICUCTBUS ITIOCTOSSHHBIX MAarHUTOB.

N3y4yeHre MarHuTHOTO MOJISl TIOCTOSHHBIX MarHUTOB IIPHU UX OOBEINHEHUU U
paszeneHuu.

HccenenoBanue NEHCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OnebITHI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBUSA KaTYIIKH C
TOKOM W MarHuTa OT CWJIBI M HaIpaBJCHUs TOKA B KaTyWIKE W OT HaJW4us
(OTCYTCTBHUS) CEpJCUHUKA B KaTyIIKE.

M3ydenne nerucTBUsI MarHUTHOTO I10J1s1 HA IIPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KII/ amekTpoaBUTaTeIbHON YCTAHOBKH.

OmpITBI IO  MCCIICAOBAHHUIO  SIBJIEHUSA JJIEKTPOMArHUTHOW  WHAYKIWHU:
UCCIICIOBAaHUE U3MEHEHUI 3HAYECHUS U HAIIPABJICHUSA UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe JBrkeHue. MarepuanbHas Touka. CrnocoObl OmMuCaHUS
MEXaHUYECKOTO JABWKEHUS: TaOJIMYHBIN, rpaduueckuil, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUS.

BekTopHble BEIMYUHBI, OIIEpALIMU C BEKTOPAMHU, IPOEKIUH BeKTopa. Pannyc-
BEKTOP MATEPHAIIBHOW TOYKH, NEPEMENIEHNE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JBWKeHUe. HepaBHOMEpHOE TMPSAMOJIMHEWHOE JIBUXKEHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTh TeJIa MPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHUE. Y CKOPEHHE
cB0OOHOTO MagaeHus. OnbIThI [ anwes.

['paduyeckas uHTEpIIpeTalusl YCKOPEHUsI, CKOPOCTH, MPONIAECHHOTO MYTU U
MepeMENICHUS ISl TPSAMOJIMHEMHOTO JBUKEHUS.

JIBrokeHue Tena, OpOIEeHHOTO MO/ YTIIOM K TOPU30HTY.

JIBrkeHHE 10 OKPYKHOCTHU. JIMHENHHAss CKOPOCTh, YIII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpaIlieHus Mpyu paBHOMEPHOM JBUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIASA CUJIA.

[TepBeiit 3ak0oH HproTtona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CynepnO3UIIUU CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbXKEHUS, CHIIa
TpEeHUs MOKOsI, Ipyrue Buabl TpeHus. Koadduunent tpenus.

JIBr>KEeHHME T O OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnu m noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
amnmapartbl, CyJa Ha TMOJBOJIHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIISIX. [IBMKEeHHE Moe3/ja Ha MAarHUTHOM MOAYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOIO TATOTEHMs. [[BU)KEHUE Tel BOKpYT
IpaBUTAIIMOHHOTO IeHTpa (B ToM uwucie 1iaHer Bokpyr Comnna). Ilepsas
KOCMHYECKAsi CKOPOCThb. HEBECOMOCTh M MEpETpy3KHU.

PaBHoBecue maTepuanbHON TOUkH. AOGCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynee Ttena. M3mMeHeHue wummynbca. HMnoynsc cuibl. YOpyroe u
HEYNpyroe B3aUMOJEHUCTBUE. 3aKOHbl H3MEHEHUS U COXPAHECHHUS HMILYJIbCA.
PeakTuBHOE BUXKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruu u padoTsl. [loTeHInanbHas 3HEprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTon npykuHbl. Kunernueckas
sHeprud. Teopema O KMHETUYECKOM SHEPrHH. 3aKOH WU3MEHEHMS U COXPaHEHUS
MEXaHUYECKOMN SHEPTUH.

Jlemoncmpayuu. (C UCNoJIb30BaHUEM LM PPOBOI0 U aHAJIOTOBOTO
060pyAoBaHMA LleHTPa «ToYKa pocTa»)

HabGmrogenne MexaHMYeCKOro JABUKEHHUS Tela OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHuE NyTed M TPACKTOPUN JBUXKEHHUS OJIHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEWHOTO IBUKEHHS.

HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOTO JBUXKEHUS.

HaOnronenune ABUKEHUsI TeJia M0 OKPYKHOCTH.

Halnroenre MeXaHMUeCKUX SBJICHUM, MPOUCXOMSIINX B CUCTEME OTCUéTa
«Temexka» 1pu €€ PAaBHOMEPHOM M YCKOPEHHOM JBUXECHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

HabGmronenune paBHOBECHUS TeJl, CBOOOTHOTO TMaJeHUsI, KOJIeOaHUsI MasTHUKA B
MHEPIMATIbHBIX CUCTEMAX KaK MOATBEPKICHUE MPUHITUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl M JCHUCTBYIOIICH HA HETO CHUJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TETI.

H3mMeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

[Iepenaua uMiryJsibca mpu B3aUMOJICHCTBUU TEIL.

[IpeobpazoBanusi IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue uMITyJIbca npu abCOJIFOTHO HEYNPYTOM B3aUMOJIEHCTBUU.



CoxpaHeHre UMIYJIbCA MPU YIIPYTOM B3aUMO/ICHCTBUMU.
HaOnronenune peakTUBHOTO JBUKECHUS.
CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.
CoxpaHeHure dHEpruu pu ABUKEHHUH TeJIa MOJ ACMCTBUEM IIPYKHUHBI.
Jlabopamopnuie pabomel u onvitmal. (C UCNOJIbL30BaAHUEM
11 ppoBOro ¥ aHAJIOrOBOro 060pyA0BaHuUS LeHTPa «ToyKa pocTa»)

KoHcTpynpoBanue TpakTa s pa3roHa W JaIbHEWIIEro PaBHOMEPHOIO
JBM>KCHUS IIAPUKA WIINA TEIEKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBHXKCHHS
HIapPUKA 10 HAKJIOHHOW INTIOCKOCTH.

OmnpeneneHne yCKOPEHUs TeJla MPHU PABHOYCKOPEHHOM JBHXKEHUH IO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TMIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBUKEHUH 0€3 HAa4aJIbHOU
CKOPOCTH MyTH OTHOCATCS KaK P HEUETHBIX YUCET, TO BpEMEHA OJUHAKOBBI.

HccnenoBanuie IBHKEHUS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH  CUJIbI  TPEHUSI CKOJIBKEHUS OT  CHUJIBI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenue kKodphuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOLIEN B IIPYKUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI  YNPYTOCTH TMPU  MOABEME Tpy3a C
WCITIOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

Pa3nen 9. Mexann4yeckue KoJie0aHusi M BOJIHbI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepUo,
4acToTa, aMIUIUTyAa. ['apMoHUYeckue KoJjiebaHus. 3aryxaromme KojaeOaHusl.
Brinyxaennsie konebanus. Pe3onanc.

Maremarnueckui M NOPYKUHHBIA MasTHUKU. [IpeBpamieHue sHeEpruu npu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexanuyeckue BOdHBL. IIpogonbHbIE W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHnus u qudpakius. J[JTmHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHusi. MexaHu4eCKUe BOJHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBI.

3Byk. PacnpocTpaHeHue U OTpaxkeHHE 3BYyKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. HMudpasByk u ynbTpasByk. Hcnonab3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.



Jemoncmpayuu.(c icnoib3oBaHueM M PPOBOTo M aHAJIOTOBOTO
060pyaoBaHMs eHTpa «Touyka pocTa»)

HaGmonenue koneGaHuii Ten MOJA JACUCTBUEM CHJIBI TSXKECTH U CHIIBI
yOPYTOCTH.
Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKIECHHBIX KOJIEOAHHUM U pe30HaHCa.
PacnipocTpaneHue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Hab6monenue nntepdepennnu u qudpakiuy BOJIH Ha MOBEPXHOCTU BOIBI.
Habnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnuie pabomel u onvtmal. (C NUCNOJIb30BaAHUEM
M (PpPOBOro U aHAJIOrOBOro 060PYAOBaHMA LleHTPa «Touka pocTa»)

OmnpeneneHue 4acToThl U MEPUOIa KoJeOaHU MaTEMaTUYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThI U MEPUOAA KOJICOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH Tepuoja KojaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH NIEPUOJA KOJIEOAHUH MPY>KMHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Mepuoja KoieOaHuil rpys3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOHOTO MaieHHUs.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Hcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3u. Panmosokanus. Kocmuueckas
CBS3b.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOWCTBa
cBeTa: uHTephepeHITs U TUPPaKIus.

Hemoncmpayuu.

CBoiicTBa PJIEKTPOMArHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopnsie pabomel u onvimel.

N3yueHne CBOWCTB JJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHJIBHOTO
tenedoHa.

[IpoBeneHue ONbITOB 1O HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PAKIIMK CBETA.

Pa3pen 11. CBeToBbIE IBJICHUS.



JlyueBas MoJlenb CBe€Ta M TE€OMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpsmonuueiiHoe pacnpocTpaHeHue cBeta. 3armenuss ConHna u o JIyHbL
Otpaxxenune cBeta. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. lloctpoenue
U300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[IpenomneHue cBera. 3aKOH MpejaomieHus cBeta. [lonHoe oTpaxkeHue cBeTa.
Hcrnonb30BaHuE MOJTHOIO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nywyer B JwmH3e. DopMmyna TOHKOW JuH3bL [locTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucrema
doToanmapata, MHUKpOCKONa M Tejeckona. [ma3, Kak onTuyeckas cucrema.
Bim30pyKOCTh U 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CIEKTpaJbHBIX UBETOB. JlMcnepcus cBeTa.

Jlemoncmpayuu. (C UCoib30BaHUuEM LM PPOBOT0 U aHAJIOTOBOTO
o6opyAoBaHMA LeHTpa «To4yKa pocTta»)

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxeHuit B IIIOCKOM 3€pKajie.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparoriei JInH3e.

XoJ Jiy4er B pacCEeUBArOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

Monens riasa.

Paznosxenue 6enoro cBeta B CIEKT).

[Tomyyenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopnuie pabomut u onvimel. (C UCNOJIb30BaAHUEM

11 ppoBOro ¥ aHAJIOTOBOro 060pyA0BaHus LeHTPa «ToyKa pocTa»)

HccnenoBanre 3aBUCUMOCTH yTJia OTPAKEHHs] CBETOBOTO Jiyda OT yria
najicHUsI.

N3yuenue cBONCTB N300pakeHUsI B IJIOCKOM 3epKalie.

HccnenoBanre 3aBUCMMOCTH yTJjla IPEIIOMJICHHUS OT yTJia MajieHNus CBETOBOTO
Jy4a Ha TPAHUIIE «BO3yX—CTEKIION.

[Tomyyenune n300paxxeHut C MTOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenne (GOKYCHOTO pPACCTOSHUS M ONTHYECKOW CHIIBI COOMPAOIICH
JIUH3HL.

OMnBITHI TIO PA3JIOKEHHUIO OCJIOTO CBETA B CIIEKT].



OneITEl IO BOCHPHATHIO IBETAa NPEIMETOB MPU WX HAOIIOACHUHM depes3
I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoriomeHne cBeta aroMoM. KBaHThI. JIMHETUaThle CEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpOeHUE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron nmomypacnana aToMHbIX sAep. [elicTBue paanoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alIUTa OT PAIUOAKTUBHOTO U3ITyUECHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenust sapep. Mcrounmku sHeprum ConHua u 3BE3N. SnepHast >HEpreTHKa.
DKoJioruueckue mpoodIeMbl SIACPHON YHEPTETUKH.

Jlemoncmpayuu. (C UCoib30BaHUuEM LM PPOBOT0 U aHAJIOTOBOTO
o6opyAoBaHMA LeHTpa «To4yKa pocTta»)

CrexTpbl U3Ty4YeHUS U TOTJIONIEHUS.

CrexTpsl pa3Iu4HbIX a30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOIIUX U3TyYCHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.
Jlabopamopnuie pabomut u onvimel. (C UCNOJIb30BAHUEM

M (PpPOBOro U aHAJIOrOBOro 060PYyAOBaHMA LleHTPa «Touka pocTa»)

HabnrofaeHue CIuTONIHBIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUICHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE DHEPTHH YACTUIIBI TT0 TOPMO3HOMY TYTH
(o dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOINI MOAYIb.

[ToBTOpHUTENHEHO-0000MAOIINNE MOAYJIb TIPEAHAZHAYCH /U CHCTEMAaTH3aIu!
U 0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPH W3YYCHUH BCEro Kypca (U3WKU YIIIyOJIEHHOTO YPOBHS, a
TaK)Xe JIS TIOJITOTOBKM K OCHOBHOMY TOCY/TapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B mpomecce wu3ydeHHs OaHHOTO MOIYJIS PEATU3YIOTCS M TOJyYaroT
JnanbpHeiee pa3BuUTHE y4eOHbIE JCHCTBHUSA, O0OECTeUMBAIONIUE JOCTHXKECHUE
NPEIMETHBIX ¥ METANpPEJAMETHBIX pPe3yJbTaTOB OO0ydYeHUs, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHUI HA OCHOBE
pUMEHEHUsT (U3MYECKUX 3HAHWM, WCCISAOBATEIbCKUE NEHWCTBHS (BBIIBHKECHUE



TUIIOTE3, MMOCTAHOBKA LEIM U IUIAHHUPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JaHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHON  QOpPMON  OCBOCHHS MOMYNS SABISAETCS MPAKTUKYM,
IIporpamMma KOTOpOro BKJIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasJMYHBIM pasfellaM M TeMaM Kypca
¢u3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHUE PA3HBIX Pa3/IeioB;

BBITIOJTHEHHE JIAOOPATOPHBIX PabOT M OMBITOB (BKIIIOYAsi paOOTHI M OMBITHI U3
HNepeyHell K pas3aenaM Kypca) B YCIOBUSIX CAMOCTOATEIBHOTO IJIAHUPOBAHUS
IIPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBIIIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPyNIIOBBIMU UM UHIUBUIYaIbHBIMU IPOEKTAMU, CBSI3aHHBIMHU C
coJiep>KaHUEM Kypca (PU3UKH.

N3ydeHne mMOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
IIPOBEICHUEM JHArHOCTUYECKON padOThl 3a Kypc (PU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aJaHus Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBINOIHEHUS
JUarHOCTHUYECKON pabOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTH O0YYaIOLIUXCs
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 10 (Qu3uKe, a TaKke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs
y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
Y4YEHOrO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJIbTYPHI;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM O00OpYyJOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3  MPaKTHYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYITUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte OCBOEHHS MporpamMMmbl MO (PU3UKE HAa YPOBHE OCHOBHOIO
oOwiero oopazoBanus y o0ydaronierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(ssBNIEHMI ), KJTaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECIIOXKHBIMH CXEMaMHu,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B XO0JIe OOCYXJeHHs ydeOHOro maTepuana, pe3yJbTaToB JIa00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMHU APYIMX YYAaCTHUKOB AUAIIOra,
OoOHapy’KHUBaTh pPa3IMuME U CXOJCTBO MO3UIIHI;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJIbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWUHHPYS CBOM MACWUCTBUS C JAPYTUMH YICHAMU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOIMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHIX, TPEOYIOTUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, PUHSATHEC PEIICHUSI B TPYIIIIC, MPUHATHAE PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pelieHUs (PU3NUECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M Tpe/jIarath IjiaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJE CHopa WM JTUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHniy o0y4ueHus ¢ 7 kaacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BemiecTBa (TBEPIOE, KHIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEII[ECTBA, PABHOMEPHOE JBWIKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEINIEHHON OChIO BpallCHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, >KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh — TPOSBICHHE  M3YYECHHbIX  (U3HYECKUX  SIBJICHUH B
OKpY’KaroleM Mupe (B TOM 4YHcie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTH B MPUPOJAEC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOJb3YS
dbu3nyeckue BeIWYUMHBI (Macca, O0BEM, INIOTHOCTH BEIIECTBA, BpPEMS, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIA TSDKECTH, BEC Teja, Cujla TPEHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMMCAHUH TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIIOJIh3YEMbIX BEIWYUH,
uxX O0OO3HAUCHUS U EJUHUILI (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (UBUYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUjia CI0KEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHHsS MEXaHMYECKOW HSHEpPruu, NpU STOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alHMCBhIBATh €ro MaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3NUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUA, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3NYECKUX MPOIIECCOB U PEIICHUS yUeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCIE TpeOyIOUIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEepHBIX 3HAYCHUN (U3NYECKUX BEJIUYUH, MPU STOM BBIOMPATH aJIEKBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IENOYKYy PpacCyXJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(Gu3nyeCKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 NEHCTBUS) MO M3y4yaeMbIM TeEMaM Kypca
¢busuky, BeIOMpas aJeKBaTHYIO (PU3NUECKYI0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 GOpMyJI, CBA3BIBAIOIMINX (PU3NUECCKUE BEIMYUHBI, 3aMMHUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEJOCTAIOLINE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHUHBI, MOJYYCHHOW MTpPH pPEUICHUH
3a]a4H;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYHO pEUIMTh MpPU OMOULIH
buznyecKux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  UCCICIOBAHMS  pPAclo3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), MHTEPIPETUPOBATH NOJYUYEHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GPU3UYECKUX SIBICHUN WK (QU3MIECKUX
CBOMCTB Tenl (nuddy3us, TEMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenavya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, IEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U GOPMYITUPOBATH BHIBOJIBI,

NPOBOANTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tesa, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHHUS CKOJBXECHMS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOLIas Ha MOTPY>KEHHOE B >KHUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOrO0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATh IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE MCCIIEIOBAHUS 3aBUCUMOCTEN
¢u3nyecKuX BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CHJIbI TPEHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOIO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCHUMOCTH CHUJIbI
TPEHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YNPYTrOCTU OT YJJIMHEHHUS
IPYKUHBI, BBITAIKMBAIOLIEH CUJIBI OT O0BEMaA MOTrPYKEHHOW YacTU Tedaa W OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Telja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUI IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIMpoBaTh 3afadyy W TUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIUH,
MPEACTABIIATh MMOJYYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEIMYHMH B BUAE TAOIUL U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI IO pe3yJbTaTaM
VICCJIEIOBAHNS;

coON0aTh IMpaBWiIa TEXHUKM O€30MacHoro Tpyna mpu padoTe cC
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHUCTBUS MPUOOPOB M TEXHUUIECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecss COCylbl, OapoMeTp, phblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IMPOIECCOB C OMOPOM Ha WX omucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHU AJiA OOecredeHus
0e30MacHOCTH MPHU OOpalllEeHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHHUS B
OKpYXKaroUIen Cpeie;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (HPU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (pu3MUecKkoro coaepikaHus, CIpPaBOYHBIE MaTEpUaibl, PECypChl CETU
WuTepHer, BianeTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB HIIM YYEOHBIX
UCCIICOBAHUM, MPU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYEHHBI MOHATUHWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTAILINECH;

IpU BBINOJHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJlauaMu, CICIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYIIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJCHCTBHUE,
YUHUTBIBASI MHEHUE OKPYXKAIOIIUX.

K koHly oOydeHus ¢ 8 knacce npelIMETHbIE Pe3yJbTaTbl Ha YriyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00yYarOIIUXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HbIE Tena, HACBIIIEHHBII W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DSHEPIrUM, OJJEMEHTApPHBIA JJIEKTPUYECKUN 3apsl, IPOBOJHUKH,
NOJIyIIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpPU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3iinyaTh SBJICHUS (TEIJIOBOE pacClIMpEeHHe (CKaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alMs, KHUIIEHHE, CIOCOObI
Terionepeaayn (TermIonpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), TEIUIOBbIE MOTEPH,
ANEKTpU3aLUsl TEJ, B3aUMOJEHCTBUE 3aps/iOB, JCHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MOJS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpyXaromeM wmupe (B TOM uucie (U3MYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAIBI B IPUPOJIE,
uznyuyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
YKUBBIX OPraHW3MOB, MarHUTHOE M0Jie 3eMIIH, JPei( MOIOCOB, pOIb MATHUTHOTO
noyis JUisl KU3HM Ha 3emMjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



NPAaKTUUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYLIECTBEHHbIE CBOWCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

OINKCHIBaTh M3YYCHHBIC CBOMCTBA TEN W (U3UYECKUE SIBICHUS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjeibHas TEMJIOEMKOCTh BEIECTBA, YJEJIbHAas TEIIOTa
IUIaBJICHUS, YJElbHAs TEIUIOTa MapooOpa3oBaHMs, yJelIbHAas TEIUIOTAa CrOpaHUs
TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO ACUCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3/yXa, DJIEKTPUYECKHM 3apsi, CUlla TOKa, JIJIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE VYAENbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMKMCAHWHU MTPABHIBHO TPAKTOBATH (GUBHUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHULbI (PU3NYECKUX BEIUYMH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3MYECKYIO BEIMUYUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, NpUHUMI CYNEPIIO3UIHMH 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuwia Kupxroda, 3akon Oma Ji71s MOTHOMN 1€ , 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI 3HEPIHH, MPU 3TOM pa3auyaTh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (DU3MUECKHE MOJENIU PEATbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHSITh (U3UUECKUE MOICIHU JJIsl O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEOHBIX 3a/1aY;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHbIX 3HAYECHUW (PU3MYECKHX BEJIMYMH, [PU 3TOM BBIOMPATH a/IEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO ILIEMOYKY PACCYKIECHUM C OINOPOM Ha M3YYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pelllaTh pacuy€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3y4aeMbIM TeMaM Kypca (PU3MKH, BHIOMpas aJieKBaTHYIO (PU3NYECKYI0 MOJAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DOpPMYJ, CBA3BIBAIOLIUX (PU3UUYECKHE BEIUYMHBI,
3alMCBIBATh KPAaTKOE YCJIOBUE M Ppa3BEPHYTOE pPEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINE WIN U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METOAA PELLICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCTONb30BaTh IpadruecKrue METOAbl PEIICHUs 3a/]ad, MPOBOAMUTD



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
buznyecKoil BeTUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3NYeCKUX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), HHTEPIPETUPOBATH MOYYEHHBIN PE3yIbTaT;

IPOBOAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KalmWUISPHBIE SIBJICHMS, 3aBUCUMOCTb HaBJICHUS BO3JyXa OT €ro
o0béMa W TeMHepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) IpH
U3Iy4EHHH OT LBETa H3JIydaromeid (MOrJIomAarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUIKOCTH M IUIOMAIUM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YJIN3al1sl MATHUTHBIX MOJIEN MOCTOSIHHBIX MATHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJBUraTesl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysibTaTax  HAOJIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH TMPSMbIE U KOCBEHHBIE HW3MEPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHas BIAXHOCTb BO3[yXa, CHJIa TOKAa, HAaIpPSKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, COMNPOTHBICHHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3yJIbTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIEIOBAHNUS 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEMII000MEHA PU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS M YACJIBbHOIO COMPOTUBJICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C yuuTeneM (OpMyJIMpOBATh 3ajadyy W TUIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEJCTaBIISTh MMOJTyYSHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJAE TAOJIHUI U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JieJaThb BBIBOJABI IO pe3yJibTaraM
UCCJIeI0BAHNUS;



coOoaTh MpaBmwiia Oe30omacHOro Tpynaa mpu padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHCcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY U TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MUCIHOJIb3Yysl 3HAHHUS O
CBOMCTBaXx (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHHUUYECKHE YCTPOHCTBA U HW3MEPHUTEIbHBIC
npudoOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTraTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCJIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUYECKHUX LIENEH, UCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTMYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NPAKTUYECKUX
3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIEH Cpeie;

OCYIIECTBISTH MOUCK UH(pOpMarmu Guzndeckoro conepkanus B HTepHere,
CaMOCTOSITENILHO (POPMYJIMpYysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWN W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOpPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUs, CIIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BiaxeTh npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4Wcle MyONMYHO  TPEACTaBISATH  PE3yJbTaThl  MPOEKTHOW WA
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YYCHHbBIN
NOHATUUHBIM  ammapaT  Kypca  (U3UKHA, CONMPOBOXKAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yYE€OHBIX TMPOEKTOB M HMCCIICOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBATH €TO,
aJickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAI B JACITEIbHOCTh TPYIIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHICTBHE, TIPOSBISAS TOTOBHOCTH
paspemnarh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce mnpenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00yYarOIUXCsl YMEHHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTU, MEXaHUYECKUE BOJHBI,
3BYK, HWH(Qpa3ByK U YIJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTI€HOBCKOE
U3Jy4eHHe, IIKaJla IEKTPOMAarHuTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anbda-, Oeta- U raMmma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKU IIPU PEUICHUU YUEOHBIX U IPAKTUYECKUX 337124,

YBEPEHHO  pa3iuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYXXHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kose0aTesIbHOE  JIBKEHUE (FapMOHHMYECKHME, 3aTyXalolllue, BbIHYKJICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpaHEHUE M OTpaKEHUE
3ByKa, UHTepdepeHrs U TUpakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTPAKCHHE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IyYeHUs]) 1O ONHUCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYECHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (U3NYECKUe SBICHHS B MPUPOJE: NPHIUBBI U
OTJIUBBI, ABWKEHUE TIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(QHUOJIETOBOTO U PEHTTEHOBCKOIO MW3IyYEHHU,
€CTECTBEHHBII paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHMOAaKTUBHOE
U3JIy4eHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIyYEHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (PU3UUECKUE SIBICHUS, UCIOJIb3YS
dusznyeckue BENWYMHBI (CPEAHAs W MTHOBEHHass CKOPOCTh Tela IMpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEPEMENIEHUE NMPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  yIJOBas  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJla, LEHTP TSKECTH TBEPJOTO TeJla, UMITYJIbC TEJla, UMITYJIbC CUJIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CHKATOU MPY>KHUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHWYeCKas DSHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKAa3aTelb MPEOMIICHUS
Cpelsl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUS M €IUHULBI (PU3NYECKHUX BEJIUYUH,
HaXOoJUThb (OPMYJIbl, CBSA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMSI, TPUHLIMI
CYNEpIIO3ULIMA CHUJI, HPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIIYJbCa, TEOPEMY O KMHETHYECKOH sHepruu, 3akoH ['yka,
3aKOH bepHyinm, 3aKOHBI OTpaK€HUS U TNPEIOMIICHUS CBETa, (POpPMYJTy TOHKOM
JIMH3BI, TUIAHETAPHYIO0 MOJEIIb aTOMa, HyKJIOHHYIO MOJIEIb aTOMHOTIO S1/1pa, 3aKOHbI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKHE MOJEIN PEaJbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISATh IIPU 3TOM CYUIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSCHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEOHBIX 3a/1aY;

OOBSACHATh (PU3NYECKUE SBJICHMS], MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii IpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHbIX 3HAYECHUW (PU3MYECKHX BEJIMYMH, [PU 3TOM BBIOMPATH a/IEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO WENOYKY pacCykAeHUH u3 2—3 mIaroB ¢ ONOpOil Ha HU3y4YEHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3yYaeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKUE BEIIMYMHBI, 3aMIUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEILICHUE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIH H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOpP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEeIIeHHUs  3ajJad, MPOBOJUTh  MaTEMaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3nYeCKol BENTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MIOJTyYEHHOMW MPH PEIICHUN 3a]auH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OILIGHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydyeHre BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMS HMITYJbCa, JCHCTBHE 3aKoHa bepHyiM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPY>KMHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MaJbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300paXeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3NMyudeHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaONIO/CHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPHU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, Ompeaesss
CpeqHee 3HAaYeHHE M3MEpPSIEeMON BEJIMYMHBI M ONpEAessiss MOTPEIIHOCTb
pe3yibTaTOB TMPSMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO PUOOpa);

MIPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT  TPEHUs  CKOJIbKEHUS,
MEXaHMUYeCKas paboTa M  MOIIHOCTh, YacToTa H TIEpHoJ  KojecOaHui
MaTEeMaTHYEeCKOTO0 W TNPYXUHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHE
coOuparomied JUH3bI W €€ ONTUYeCKas CHila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHHs, IUIAHUPOBAThb H3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAIIM3UPOBATh TMOJNyUYEHHBIC PE3YyJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3yJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTbh IIYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBI HUTH, OMPEJCICHUE YCKOPEHUS CBOOOJHOTO TAajeHUs, HCCIIECIOBAaHUC
M3MEHEHHUS BEJIMYMHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCThH Yrja
OTPaKEHHS CBETa OT yrja MajJCHUs, yIjia NPeJIOMIICHUS OT Yyria MaJeHUs
CBETOBOTO JIy4ya, HCCJIEJOBAHHE TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY TyTH (110 ¢oTorpadusM)): COBMECTHO C yUHTeIeM (PopMyIupOBaTh
3a/layy M TUIIOTE3y UCCIEI0BAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOMpaTh ASKCIEPUMEHTANIbHYIO YCTAHOBKY, MPEICTaBISITh
MOJIyYCHHBIE 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BUJE TaOMUIl U Tpaduxos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIo/aTh MpaBwiia Oe3omacHoro TpyJa mnpu padote ¢ aabopaTOpHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHITUIIEI TCUCTBUS U3YUCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOUCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM HAa MX OMHCaHus (B TOM
YHUCJe: CHUIOMETp, JTATYMKU TIOJOKEHHUS, PACCTOSHUA M YCKOPEHHs, pakera,
HXOJIOT, OYKH, MEPUCKOIN, (poToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JTO3UMETpP, kKaMepa BuibcoHa), MCHOJIB3ysl 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-MPAaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HH I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOUCTBAMH,
COXpPAHEHMS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKpYXaroUIEH Cpeie;

OCYIIECTBIISThH MOUCK UH(MOpMaIuu Gpu3nydeckoro cojepkanus B urepHere,
CaMOCTOATEILHO (HOPMYIUPYsI TTOMCKOBBIN 3aMpoC, HAXOJUTh MYTHU OINPEACICHUS
JIOCTOBEPHOCTH TIOJIy4€HHONM HH(OpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJTHUTEIHHBIX UCTOYHUKOB,;

WCIIOJIb30BaTh TPU BBHITIOJTHEHUH YYEOHBIX 3aJaHUN HaydHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTO COACpIKaHUs, CIIPABOYHBIE MaTEpPHANIbI, PECYPChl CETU
WNuTtepHeT, BianeTb mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YJIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AESTEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBIM IOHITUWHBIA ammapar u3y4aemMoro



pa3ngena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTale ¢ y4eToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHBIE
Ne HaumenoBaHue pa3jieioB U
Ipodopuen- | Konrtpoanusie | Ipakrnueckue | (uuppoBbie)
n/m | TeM NPOrpaMmbl Bcero N
TAallHOHHBIH padoThI padoThI o0pasoBaTejbHbIe pecypchbl
KOMIIOHEHT
Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0o MUpa
bubmnoreka IIOK
1.1 ®dusnka — HayKa o oie 2
K HayKa o pHpoA https://m.edsoo.ru/7f416194
b K
1.2 ®du3nyecKne BeITUUHNHbI 4 3 mommorexa 110
https://m.edsoo.ru/7f416194
13 EcTecTBeHHO-Hay4HBIN METO/T ) 1 bu6nuoreka [JOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 8
Pa3nes 2. IllepBoHayabHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nuorexa [IOK
2.1 Crtpoenue BemecTna 2 1
TPOCHHE BELICCTE https://m.edsoo.ru/7f416194
59 JIBi>keHue U B3aUMOJICHCTBUE 4 5 bubnmnoreka [JOK
' YaCTUI| BENIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHble COCTOSIHUS | bu6muoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
Hroro no paszneny 7
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHn4deckoe IBMKEHHE 10 2 nommorexa O

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

but6mmoreka [IOK

3.2 " 9
HEPILIA, MAcca, TUIOTHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [IOK
33 Cuna. B 15
118 BHRT cut https://m.edsoo.ru/7f416194
Wroro no pazneny 34

Paznen 4. /laBiienne TBEPABIX TeJl, JKMAKOCTEH

H Tra3oB

Hasnenue. Ilepenaya

4.1 aBJICHUS TBEPABIMU TEIIaMU 5 bubmmorera OK
) A pA ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMH M Ta3aMU
bubmuoreka IIOK
4.2 6
HasiieHue xuKocTn https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.3 A 5
TMOChepHOe AaBICHHC https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 12 bubnuorexa [IOK
' MOIPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 28
Pa3nea 5. PaGora n MoHOCTh. JHeprus
bu6anoreka LIOK
5.1 Pa6 6
aboTa M MOTIHOCTE https://m.edsoo.ru/7f416194
bu6anoreka LIOK
5.2 I1 8
POCTHIC MEXQHHIMBT https://m.edsoo.ru/7f416194
bubnunorexa LIOK
. M
>3 SHRAREHEC DHEPEAA . https://m.edsoo.ru/7¢416194
Hroro no paszneny 19

Pa3nea 6. [loBTopuTe1bHO-00001Ia101M I MOYJIb



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

IToBTOpUTENIBHO-

6.1 6
00001IaroNMi MOy b
Hroro no pazneny 6
OBIIEE KOJIMYECTBO HACOB 102 ”

I10 ITPOTPAMME




8 KUIACC

KoaunuyecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIe (LM (pPOBbLIE)
IIpodopuen- | Konrpoasnbie | IIpakTnueckue
n/m | TeM NPOrpamMmabl Bcero . oOpa3oBaTe/ibHbIe pecypchl
TAallMOHHBI padoThbI padoThI
KOMITOHEHT
Pa3zneua 1. TenyioBble ABJICHUS
11 CTpoeHue U CBOMCTBA 6 bu6muoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 TemnoBrle mpoiecc 33 1 1 6.5
fUIOBBIC TPOLECChT https://m.edsoo.ru/7f4181ce
Wroro no pazneny 39 1
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE TENA U UX 9 1 bubnmorexa HOK
) p . https://m.edsoo.ru/7f4181ce
B3aNUMOIEHCTBUA
ITocTo i DJIe eCKUH
’ TOSIHHBIN JJIEKTPHYECKUI 31 ) ) 10 bubmuoreka [JOK
TOK https://m.edsoo.ru/7f4181ce
2.3 MarxuTtHrle ABIIEHUS 11 2 4 bubmorexa LIOK
https://m.edsoo.ru/714181ce
bubanoreka LIOK
24 ) 7 1 1
JICKTPOMATHITHA HHYIIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 58 2

Paspnen 3. IloBTopuTe1bHO-0000111a101IIUIT MOAYIb

3.1

[ToBTOpHTENEHO-0000TIIAFOTITHIT

MOYJTb

5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

22.5




9 KUIIACC

Ne HaumenoBaHue pa3jiesioB u

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

IIpodopuen- | Konrpoabsubie | IIpakTnueckue
n/m | TeM NPOrpamMmabl Bcero . o0pa3oBaTe/ibHbIE pecypchbl
TAUOHHBIH padoTbI padoThI
KOMIIOHEHT
Paznen 1. Mexannuyeckue siBJIeHUs
11 MexaHndeckoe IBHKCHUE U 30 1 4 bubmuorexa [JOK
' CITOCOOBI €T0 OTTMCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3aumoneiictBue te 18 4
HMOACHETBHE e https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 15 1 1 2 nommorexa O
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 63 1
Pasjnen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
bu6nmoreka [JOK
2.1 Mexanunyeckue kojeda 8 3.5
NAIHCCIHE Rofebartmt https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckre BOJIHBI. 3BYK 10 1 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 18 1
Pa3nen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 bubnuotexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3jnen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOoHBI pacpoCTpaHEHUs 8 1 2 bubnmnoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

CBeTa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JI 0 6
HH3BLH OTTHHECKHIE TPHOOPE! https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro cBera B ) bubmuoreka [JOK
) CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 16
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
51 Hcnyckanue U MOrIONeHUe 4 bubnnorexa [HOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 5
TPOCHHE aTOMIOTO pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 s 7
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 16

Pa3nea 6. [loBToOpuTe1bHO-00001Ia10IIM I MOYJIb

Mexannueckue IBICHUS

bu6mmoreka [IOK
6.1 -0000 7| 6
(noBTOpUTENLHO-0600MmAN N https://m.edsoo.ru/7f41a4a6
MOJTyJIb)
TeruioBbie IBIICHUS BuG 1OK
nOINOTEKA
6.2 OBTOPHUTEIBLHO-0000IIATOIIH 3
(nosTOpuTENHH Haroi https://m.edsoo.ru/7f41a4a6
MOJTyJIb)
DIIeKTPOMAarHUTHBIC SIBJICHUS
6.3 (TOBTOPHUTETHHO-0000IITAOIITU 3 bubmorexa [TOK
) p farom https://m.edsoo.ru/7f41a4a6
MOJYJIb)
6.4 CBeTOBBIC SIBICHUS | bubmuorexa [JOK

(MOBTOPHUTETHHO-0000IITAOIITU

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

MOYJIb)

[ToBTOpUTEIEHO-0000 AN

6.5 4
MOAYJIb
Uroro no pazgeny 17
OBILIEE KOJIMYECTBO YACOB I10 136 26.5

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

IMpodgop
HeH-
TALMOHH
bl
KOMIIOHE
HT

Kontpo
JIbHbIE
padoThI

IIpakTu
YyecKkHue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHBI
e uupposbIe

oOpa3oBareJ

bHbIE

pecypchbl

dusuka — HayKa o npupoze. AsneHus
MIPUPOJIbI

dusznyeckue SABICHUS

®u3nYeCcKue BeINYMHbL. Pa3MepHOCTb.
®dusznyeckue npudopsl. [lorpenHoctu npu
MPSAMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue
JMHEWHBIX Pa3MEPOB TE U IPOMEKYTKOB
BpeMeHH"

JlabopaTtopHas pabota "M3mepenue
00BEMa JKUIKOCTH U TBEPIOTO Tema"

JlabopaTtopHas pabota "OnpeneneHue
pa3MepoB Majbix Tei. Merop psioB”

Mertoasl Hay4yHOTO 1o3HaHus. OnucaHue
(U3MYECKUX SIBICHUN C TIOMOIIBIO
MoJeIen

VYpok-uccnenosanue "lIIpoBepka
TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa,




MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM O0JIbIIe BhICOTA MycKa"

Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

JIaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PSIOB (C HCHOIb30BAaHUEM

dhotorpaduii)"

11

Ypoxk-uccnenoanue "Habmonenue
TEIIOBOTO pacHIMpeHus ra30B. OIBITH IO
OOHAPYKEHUIO JICUCTBHS CHIT
MOJIEKYJISIPHOTO NpuTsixeHus' (c
UCNonb3oBaHWeM LM¢POBOro U aHaI0roBOro
o6opypoBaHusa ueHTpa «Touka pocra»)

12

JlBmkeHue yactull Bemiectsa. Juddysus.
bpoyHoBCKO€E BHKEHUE

13

VYpok-uccnenosanue "Habmronenue u
00BsCHEHHE OPOYHOBCKOTO JIBIXKCHUS U

mddyzun"

14

B3anMoaelicTBUEe YacTHI] BEIIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHHUC

15

ArperaTtHbIe COCTOSIHHSI BEIISCTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI

16

Mexanunueckoe auxenue. I[1yTh,
TPaeKTOPHSl, IEPEMEILICHUE

17

PaBHOMEpHOE U HEpaBHOMEpPHOE
neukeHue. CKopocTh




18

HaxoxaeHnue ckopocTH, MyTH U BpeMeH!
IIPU PAaBHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUH

19

JlaboparopHas pabota "Onpenenenue
CKOPOCTH PaBHOMEPHOT'O IBH)KCHHS"

20

I'paduku npssMOIHMHEHHOTO
PaBHOMEPHOTO JIBM)KEHUS

21

Pemenue 3amau mo reme "Pacuer cpenneit
ckopoctu"

22

JlaboparopHas pabdota "Omnpenenenue
CpeIHEN CKOPOCTH CKOJIbKEHUS OpycKa
WJTU IIapUKa MO HAKJIOHHOM TuiockocTh"”

23

OTHOCHUTEILHOCTD JBHIKXCHUA. CnoxeHue
CKOpOCTeﬁ IIpH 1NapaJuICJIbHOM ABUKCHUHN

24

[Tonyuenue u ananus rpaduxkoB
3aBUCUMOCTH IIyTH U CKOPOCTH JIBH>KCHHS
OT BPEMEHHU

25

Pemenne rpaduueckux 3agad mo teme
"Mexanuka. PaBHomMepHOE
MpsIMOJIMHEITHOE IBUKEeHUE"

26

SIBnenue HWHCPIINH. 3akoH HHEpLIUHA

27

B3anmopeincTere Ten Kak npuynHa
W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa UHEPTHOCTH TeJa IIPHU
MOCTYNAaTeIbHOM JIBUKEHUU

28

VYpoxk-uccienopanue "CpaBHEHHE Macc 1O
B3aUMOJICUCTBUIO TEN"




29

IInoTHOCTE BemiecTBa

JlaboparopHas pabota "Onpenenenue

30 .

IJIOTHOCTU TBEPAOTO Teua"

31 Pemenue 3anay no teme "Macca Tena.
[InotHoCTH BemecTBa"

0 Cwmecu u criaBsl. [loBepxHOCTHAs 1
JTUHEIHAas! IIIOTHOCTD
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
Teme "@u3nKa — HayKa O IPUpOJIE.

33 [lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHHMHU BEIIECTBA.
Mexanuka"

Kontponbnas padota no teme "dusnka —

34 Hayka o npupoje. [lepBonavansHbie
CBEJIEHUsI 00 aTOMHO-MOJIEKYJIIPHOM
CTpOEHHH BelllecTBa. MexaHuka"

35 Cuna. SIBnenue tsarorenus. Cuia TSKeCTH

16 N3o6paxenue cun. Pemenue 3agay mo
teme "OnpeneneHue Cuibl TsHkecT"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cun. Jlunamomerp
Ypoxk-uccnenoanue "Habmonenue

39 WU3MEHEHHUS CKOPOCTH NpU
B3auMogercTBUU Ten"

40 Pemenue 3amau mo teme "Cua
ynpyroctu. Bec tena”

41 JIaGoparopHas pa6oTa "OnbITHI,




JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pactspkeHus (nedopMariu) NpyKUHbI OT
MPUIIOKEHHON CHJTbI"

42 Cuna tpenus

43 Cnosxenue cuil. PaBHosielicTByO1Ias cuila

44 Pemrenue 3agad mo treMe "CioxeHHUe CHUI.
PaBHopelicTByomas cua"

45 Pemrenne 3ama4d mo reme
"BzanMonencreue Tei. Cuibl B MeXaHHKe"
Pemenue 3amau no reme "Cua tpenus'.

46 Ypok-uccienoBaHue 1Mo TeMe
"NccnemoBanue 3aBUCUMOCTH CHUIIBI
TPEHUS OT IUIOIIAJX CONTPUKOCHOBEHUS"
JlaboparopHas padota "OnbITHL,
JEMOHCTPHUPYIOIINE 3aBUCIMOCTh CHIIBI

47 TPEHUS CKOJIbKEHUS OT CHJIbI JABJICHUS U
XapakTepa COMPUKACAIOIINXCS
noBepxHocTei"”

48 Pemenne 3amad mo teme
"BzanMonencreue tei. Cuibsl B MeXaHHKe"

49 KonTponbHas pabota mo Teme
"BzanMopaencTBue Tea"

50 JlaBneHue TBEPABIX Tel

51 Ypok-akcriepumeHT "CriocoObl
OmpeeNIeHus JaBJIeHUs TBepI0ro Tena'

5) VYpok-uccnenoBanue "3aBUCUMOCTh

JaBJICHU ra3a oT TemrepaTypsl”




JlaBieHune »XKuaKOCTe U ra30B. 3aKOH
ITackans (c ucnonbzosaHmem undpposoro u

>3 aHanorosoro o6opyaoBaHuaA LeHTpa «TouKa
pocta»)

54 [IHeBMaTH4ECKHE yCTPONCTBA

55 3aBUCUMOCTD JABJICHUS KHUIKOCTU OT
IJ1yOUHBI

56 I'unpocraTuueckuil napamoke

57 VYpoxk-npoekt "M3ydeHne cooOIarnmxcs
cocy10B"
VYpoxk-koHpepenuus "I'uapaBianueckue

53 MeXaHU3Mbl"
IIpodopreHTAIIMOHHBINI KOMIIOHEHT

59 Vcnonb30BaHue BBICOKHX JIaBICHUHN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau mo treme "JlaBnenue
xKuakoctu"

61 ATMmocdepa 3eMu ¥ IPUUUHBI €€
CYILIECTBOBaHMS

6 VYpok-uccnenonanue "[IposiBnenue
neicTBus aTMocepHOro AaBieHus"

63 W3mepenue atMochepHOro JaBiIeHuUs.
Omneit Toppuuemm
3aBUCUMOCTBH aTMOC(EPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! st

HU3MCPCHUA aTMOC(i)CpHOI“O JaBJICHUA




bapometp-anepouna. Atmocdeproe
JaBJICHHUE Ha Pa3IMYHbIX BBICOTaX (c

65
“cnonb3oBaHUem LUGPOBOro U aHANOroBOro
o6opyaoBaHUA LeHTpa «Touka pocTan)

66 BritankuBaromas cuia. 3akoH Apxumeaa

67 Pemenue 3ana4 no teme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "DKcrepuMeHTalIbHOE O0OHAPYKEHHE
JENCTBUS KUJKOCTH U Ta3a Ha
MOTPY’>KEHHOE B HUX Ten0"
JIaboparopHas pabota "Onpenernenue

69 BBITAJIKABAOLICH CUIIBI, IEUCTBYIOIIECH HA
TEJI0, IOTPYKEHHOE B )KUJKOCTH"

70 [1naBanue ten
JlaboparopHas pabdota "HccnenoBanue

71 3aBHCHMOCTH Beca Teja B BOJIE OT o0bema
MOTPY>KEHHOU B KHUIKOCTh 4acTu Tena"

72 Bosnyxomnasanue. [inaBanue cynos

7 Pemenue 3ana4 no teme "3akoH
Apxumena. YcnoBus riaBaHus ten"
Pemenue 3agau mo teme "JlecTBue

74 YKAJIKOCTH U ra3a Ha MOrPyKEHHOE B HUX
Teno"
Ypok-npoekt "KoHcTpynpoBaHue

75 apeoMeTpa WM JIOJIKU U ONpeAeIICHUE

rpy30n0abEMHOCTH"




IIpodopreHTAIIMOHHBINI KOMIIOHEHT

[ToaroroBka K KOHTPOJILHOU paboTE MO

76 teme "JlaBieHne TBEpAbIX TeI, KUAKOCTEN
1 ra3oB"

77 KonrponsHas pabora o teme "/laBnenue
TBEP/bIX TeJ, KUAKOCTEH U ra3oB"

78 Mexanudeckas pabora

79 MoutHocTh

20 Pemenue 3ana4 Ha onpeseseHne paboThl U
MOIIIHOCTH

81 PaboTa cuitbl TSHKECTH M CHITBI TPEHHUS

20 Ypoxk-uccienoanue "Pacuét MOILIHOCTH,
pa3BuUBaeMoOM pH Mo IbEME 10 JiecTHUILE"

83 [IpocTeie MexaHU3MBbI

84 MowmenT cuinsl. [IpaBuino MOMEHTOB
JlabopaTtopHas pabora "M3yuenue

85 IpaBWJIa pblyara Jjsi HOJBUKHOTO U
HEMNOJIBUKHOTO 0J10KOB"

86 "3o0510TOC MPaBUIIO" MEXaHUKHU
Pemenue 3ana4 no teme "3omnoroe

87 npaBuiIo MexaHuku'" / Beepoccuiickas
IpoBepoyHas pabora
Pemenue 3anau o teme "Pabota cuiibl

88 TSKECTH U CUIIBI TpeHus" /
Bcepoccuiickas npoBepouHas paboTta

29 VYpoxk-nipoekt "lIpoextupoBanue

IIOJIUCIIaCTOB C 3aJJaHHBIMUA napaMeTpaMH"




90

Ypok-koudepennus "IIpocteie
MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax"

91

KoaddutmenT mone3noro neicTBus
MPOCTBIX MEXaHU3MOB

92

JlaboparopHas pabota "Onpenenenue
KIIJI mnogBM>XHOTO W HETIOIBUKHOTO
0J10KOB"

IIpodopreHTAIIMOHHBINI KOMIIOHEHT

93

Mexannueckas sHeprus. Kunernueckas u
MIOTEHIMAIbHAS YHEPT U

94

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

95

VYpok-3KcriepuMeHT "DKCepUMEHTAIBHOE
onpe/elIeHue N3MEHEHUSI KHHETUYECKOU U
MOTEHIIMATBLHON SHEPTUH MPU CKATHIBAHUHI
TeJa 10 HAKJIOHHOM TIJIOCKOCTH"

96

[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO
teme "PaboTa u MomHOCTh. DHEprus"

97

KonrtponsHas padorta no reme "Pabora u
MOIIHOCTb. DHEpIus"

98

Pabora ¢ Tekcrtamu o TeMe
"MexaHnuyeckoe IBKeHue"

99

Pa6ora c Tekctamu o teme "CtpoeHue
BenecTa”

100

Pabota ¢ Texcramu o TeMe "CHiIbl B
npupoje"”




Pa6ora ¢ Texcramu o Teme "JlaBiaeHne

101 .
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"

102 Pabora ¢ Tekcramu o Teme "DHeprusi.

[Ipoctbie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102

23




8 KUIACC

Konu4yecrBo yacos DJIeKTPOHH
IMpodgop Kontp Nara bl€
Ne HeH- oabubl | IlpakTuu uudposwie
Tema ypoka H3YY
n/n Bcero TALMOHH | e ecKHe eHust oOpasoBare
blii padot padoThbI JbHbIE
KOMIIOHE | Bl pecypcsbl
HT
OCHOBHBIE TIOJ0KEHUS MOJIEKYJIISIPHO-
1 KUHETHUUYECKOW TEOPUU U UX OIBITHBIE 1
HOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mojenu TBEpAOro, JKUAKOTO U |
ra3000pa3HOro COCTOSHUH BEIIeCTBA
Ypoxk-kordepennus "Kpucrammyeckne
4 u amopdusie Tena. ['paden. [lonyuenue 1
MCKYCCTBEHHBIX aIMa30B"
5 CmauuBaHue ¥ KanWUISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
6 TennoBoe pacIIMpeHHE U CxKATUE 1
7 Tennosoe nemxkenue. Temmeparypa 1
8 TemnepaTypHble HIKaIbI 1
9 BuyTpeHHsist sHEprHst U Coco0b! e€ |
U3MEHEHUS
10 Buzsl Tennonepenaun 1
1 Ypok-koHpepennus "Vcnons3oBanue | )

TEIIOBBIX CBOMCTB BEIIECTB U




MaTepuajoB B LIEJAX
sHeprocoepekeHus"
IIpodopreHTAIIMOHHBINI KOMIIOHEHT

12

KonnuectBo Temiorsl. Y aenpHas
TCIINIOEMKOCTD

13

VYpok-uccnenosanue "[Ipoepka
TUIIOTE3bI JINHENHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKA KUJKOCTHU B
TEPMOMETPUUECKOI TpyOKe OT
TeMIiepaTypsl"”

14

YpaBHeHHE TEIUIOBOTO OalaHca.
TennooOMeH U TEIIOBOE PaBHOBECHE.
3akod Herorona—Puxmana

15

JlaGopaTtopnast pabora "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA IMPY CMENTUBAHUH
XOJIOAHOW U ropsiueit Boasl" (c
ncnonb3oBaHuem LuUPpPoOBOro n
aHanorosoro 06opyao0BaHUA LEHTpa
«ToukKa pocTta»)

16

Pemenue 3anau no teme "TermnooOMeH u
TEIIOBOE paBHOBECHE"

17

JlaGopatopHas pabota "OnpezneneHue
KOJIMYECTBA TEIUIOTHI, TOTYYEHHOTO
BOJIOH TPU TETIOOOMEHE C HarPeThIM
METATMYECKUM HIIIHHAPOM" (c
Mcnonb3oBaHMeM uMppPOBOro un
aHanorosoro 060pyA0BaHUA LEHTpa
«TouKa pocTta»)




18

[InaBnenne n OTBCPJACBAHUC
KPpUCTAINIMYCCKUX BEIICCTB. y,I[eJ'IBHaSI
TCIJIOTA IJIaBJICHUA

19

Pemenne 3agau o reme "l[lnasinenue u
OTBEpJICBaHUE KPUCTATUIMYCCKUX TeT"

20

JIabopaTtopHast pabora "Oupenenenue
parop p p
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibjia"

21

VYpok-uccnenosanue "CpaBHeHHE
IIPOLIECCOB IJIaBJICHUS
KPUCTAJTIMYECKUX TEJl U pa3MITrueHUs
IIpY HarpeBaHuu aMop(HbIX Ten"

22

[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenne

23

Kunienue. Y nenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHUS

24

Pemenue 3agad mo reme
"ITapooOpazoBanue u kunenue"

25

Ypok-uccnenoBanue "OObsCHEHUE
3aBUCHMOCTH TEMIIEPATypbl KUTIEHUS OT
nasiieHust" (c ucnonb3osaHmem
undpoBoro u aHanorosoro o6opyao0BaHUA
ueHTpa «TouKa pocTtar)

26

HacplleHHbIil 1 HEHACHIEHHBINA 1ap.
BiraxxHOCTB BO3TyXa

27

BrnaxxHocTs Bo3yxa u €€ u3MepeHue.
JlaGopatopHas pabota "OnpezneneHue

0.5




OTHOCHUTEJIHOW BJIQXKHOCTH BO3ayxa"

28 Pemenue 3agau mo reme "BnaxxHocTs"
Pemienue 3a1a4 v aHanu3 CUTYaIUH,

29 CBSI3aHHBIX C SIBJICHUSMU UCIIAPECHUS U
KOHJICHCAITUH

30 DOHeprus TOIMBa. Y IeabHas TerioTa
CropaHus

3l [TpuHIUIIBI pabOTHI TEIIJIOBBIX
IBUTaTeIeii

1 [TapoBas Typ6una. /[Burarens
BHYTPEHHET0 CTOpPaHUS

33 KII/] TermoBoro aBuraTess

34 Pemenue 3agau mo reme "KIIJ
TEIUIOBOIO ABUraTeinsa"
VYpok-koHdpepenuus "Temnnossie

35 JIBUTATENH U 3aLIUTa OKPYKaroLEen
cpenst”

36 TennoBble MOTEPU B TEILIOCETAX
3aKOH COXpaHEHMsI U ITPEBPALLICHHS

37 SHEPIMH B MEXAHUYECKUX U TEIJIOBBIX
npoieccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

38 teme "Termosbie siBeHus. MI3mMeHeHune
arperaTHbIX COCTOSIHUI BemiecTa"
KonTponbhas pabota no teme

39 "TennoBelie siBeHus. M3menenue

arperaTHbIX COCTOSIHUM BCH.ICCTBa"




40

OnekTpusanusd Tei. [[Ba poaa 3apsaioB

Ypoxk-uccnenosanue "Hccnenopanue

41 CIO0COOOB pa3IMYHbIX BELIECTB
Ha’JIeKTPU30BbIBATHCA"

47 B3anmonenicTBre 3apsyKeHHBIX TEIL.
3akoH Kynona
DnekTpuyeckoe nojie. HanpspkEHHOCTH

43 anekTpudeckoro nosd. [Ipunuun
CYNEPIIO3UIUH JICKTPUUECKHUX MONCH

44 Hocurenu sneKTpruuecKux 3apsiioB.
OnemeHTapHbIN 3apsaa. CTpoeHue aToma

45 3aKOH COXpaHEeHHUsI SJICKTPUUECKOTO
3apsiaa

46 [TpoBOAHMKY, TUINEKTPUKH U
MOJYIPOBOIHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MTOBCETHEBHOM KU3HU"

43 Pemenne 3amau mo treme "3akoH
COXpaHEHHUs IEKTPUUYECKOTro 3apsa”

49 DnekTpuueckuii Tok. lcTouHuku
AIIEKTPUYECKOTO TOKA
VYpok-uccnenosanue "HccnegoBanue

50 JIEHCTBHUS DJIEKTPUYECKOrO ITOJIsL Ha
MPOBOJHUKH U AUAIEKTPUKHU"

51 DNEKTPUYECKUM TOK B METAJIaxX

5 DIIEKTPUUECKHUI TOK B )KUJIKOCTSIX U

raszax




53

:‘)J'IGKTpI/ILICCKaH OCIIb

54

Cuna toka. AMnepmerp

55

DIEKTPUYECKOE HANPSIKEHUE.
Boabr™merp

56

JlaGopaTtopHnas pabora "COopka u
UCIBITaHUE YJIEKTPUUECKOH 1eTH
MMOCTOSIHHOTO TOKa"

57

3aBUCUMOCTH CHJIBI TOKA OT
HanpspbkeHus. 3akoH OMa 1S yyacTka
e

58

JlaboparopHnas pabota "HccienoBanue
3aBUCHUMOCTH CHJIbI TOKQ,
MIPOTEKAIOIIET0 Yepe3 Pe3UCTOp, OT
HANPSDKEHUS Ha pe3UCTope U
COMPOTHUBIIEHUS pe3uctopa” (c
ucnosnb3oBaHUem UU$HPOBOro n
aHanoroBoro 060pyA0BaHUA LLEeHTpa
«TouKa pocTta»)

59

DIEKTPpUYECKOE CONPOTUBIICHUE.
VY enpHO€E CONPOTUBIICHUE

60

JlaGopaTtopHnast pabota "Onpeznenenue
YAETHLHOTO COTIPOTHRIICHUS
MPOBOJIHUKA" (C MCcnonb3oBaHMEM
uudposoro n aHanorosoro o6opyaosaHus
ueHTpa «TouKa pocTa»)

61

Pemenue 3agad mo teme
"DneKTpruuecKoe CONPOTHUBIICHUE.
VY nensHO€E conpoTuBieHHE"




62

Penrenue 3amaud mo teme "3akox Oma"

63

IlocnenoBarenbHOE U napaujiCJIibHOC
COCAMHCHUA ITPOBOAHHUKOB

64

JlabopaTtopuast padora "I[IpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSHKEHUHN IIPU
[I0CJIEI0BATEIbHOM COEIUHEHUH JIBYX
pe3uctopoB”

65

Pemenue 3agau no reme
"[ocnenoBarenbHOE U MapaAIICIHHOE
COEIMHEHUS IPOBOIHUKOB"

66

JlaGopaTtopHast padota "I[IpoBepka
MIpaBWJIA JJIsL CHITBI TOKA TIPH
napajuIeIbHOM COSTMHCHUN
pe3ucTopoB" (c ucnonb3oBaHuem
undpoBoro n aHanorosoro o6opyaosaHuA
ueHTpa «TouKa pocTa»)

67

Pemenne 3a1a4 Ha IPUMCHCHUC 3aKOHA
Owma AJId pas3;IndYHOro COCAMHCHUSA
IMPOBOAHUKOB

68

OJ1C u BHyTpEeHHEE COMPOTUBIICHUE
WCTOYHMKA TOKa. 3axoH Oma s
MOJIHOU LIeTH

69

Pemenne 3amaa mo treme "DJIC,
BHYTpeHHee COHpOTI/IBJ'IeHI/Ie NCTOYHHUKA
ToKa. 3axoH OMa 11 mojHou nenu"

70

JlaGopaTtopHast pabota "Onpenenenne
OJ1C v BHYTPEHHETO CONPOTUBIICHUS
ICTOYHHKA TOKA" (c ncnonbsosaHnem




uundposoro u aHanorosoro obopyaosaHusa
ueHTpa «TouKa pocra»)

71

[TpaBuna Kupxroda

72

JlabGopaTtopuast padora "IIpoBepka
npaBui Kupxroga"

73

Ypok-uccnenosanue "M3ydeHue BOIbT-
aMIIEPHBIX XapaKTEPUCTHK HETMHEHHBIX
3J1€MEHTOB"

74

Pabora snexTpuueckoro Toka.
MOILIHOCTB 3JIEKTPUYECKOTO TOKA

75

JlabopaTtopHast pabora "Onpeznenenue
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
ToKa" (c ucnonbszosaHnem undpoBoro u
aHanorosoro o60pyA0BaHUA LEHTpa
«TouKa pocTta»)

76

3axoH JIxxoyns-Jlenna. [lorpedburenu
aneKTpuIecKkoro Toka. Koporkoe
3aMbIKaHHEC

77

Vpoxk-koHpepennus "OO0bsicHeHUE U
MIPUHITUT ACHUCTBUS JOMAITHUX
AJIEKTPOHArpeBaTeIbHbIX IPUOOpPOB"
IIpodopreHTAllHOHHBIN KOMIIOHEHT

78

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIEeKTPUYECKHE 3apsiibl.
3apsKEHHbIE Tela U UX
B3auMoaencTBus. IlocTosaHHbIN
AIIEKTPUYECKUI TOK"

79

KonTponbhas pabota no teme




"DnexkTpuuecKue 3apsaabl. 3apsSKEHHbIC
TeJa U UX B3aUMOJICHCTBUSI.
ITocTOssHHBIN JIEKTPUYECKHUI TOK"

80

ITocTosiHHBIE MAarHuThl. MarHuTHOE
oJjie 3eMJIN ¥ €ro 3HaueHUe IS JKU3HU
Ha 3emie

81

VYpok-uccinenoranue "M3yuenue
MAarHUTHOTO IOJIS TOCTOSHHBIX
MarHuTOB NP UX 00BETUHEHUHU U
pazaenenuu. Buszyanuzanus mnosns
IMOCTOSTHHBIX MarHUTOB"

82

OnbIT OpcTeaa. MarauTHoe nose
3JIEKTPUYECKOIr0 TOKa (c
Mcnonb3oBaHMem LMppPOBOro u
aHanorosoro 06opyao0BaHUA LEHTpa
«ToukKa pocTta»)

83

Oneir AMniepa. MarautHoe nose
KaTyIIKH ¢ TokoM. [Ipumenenue
AJIEKTPOMAarHuTOB B TEXHUKE

84

Cuna Amnepa u onpeneneHue eé
HaIpaBJICHUS

85

Pemenune 3anaq no teme "Cuna Amnepa
U OlIpefielIcHUE €€ HanpaBieHus"

86

SHGKTPOJIBI/IFaTeHB IOCTOSAHHOI'O TOKaA.
Hcnons3oBanue BHCKTpOHBHFaTeHCﬁB
TCXHUYCCKUX YCTpOﬁCTBaX U Ha
TPAHCIIOPTC

87

Bcepoccuiickas npoBepouHast pabota




88

Bcepoccuiickas npoepouHas pabota

89

JlabopaTtopHast paborta "HU3yuenue
JEHCTBUS MAarHUTHOTO TTOJIS Ha
MPOBOJIHUK C TOKOM"

90

Ypoxk-koudepenuus "[Ipakruueckoe
IIPUMEHEHHUE NIEKTpoABUraTenei"

91

JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue 1 u3yueHue padboThl
aneKTpoBUraress'

92

JlaGopaTtopHas pabora "M3mepenue
KIIJI anexkTponBUraTesibHON yCTaHOBKH"
IIpodopreHTAllHOHHBIN KOMIIOHEHT

93

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHuTHOM MHAYKIMH. [IpaBuio
Jlenma

94

VYpok-uccnenosanue "HccnegoBanue
M3MEHEHUH 3HAYEHUS U HaIllpaBIICHUS
MHAYKIIMOHHOTO TOoKa" (c
ucnonb3oBaHUem LUPPOBOro U
aHanorosoro o60pyA0BaHUA LLeHTpa
«TouKa pocTta»)

95

Pemenne 3amau mo reme "3akoH
AJIEKTPOMATrHUTHOM UHAYKIMU. [IpaBuio
Jlenma"

96

Dnektporereparop. CrocoOs
MOJTyYEHUS DJIEKTPOIHEPTUN

97

VYpoxk-koH(pepeHus "DIeKTpOoCTaHIIUN
Ha BO300HOBIIIEMBIX HCTOYHHNKA




sHepruu. [Ipo0ieMbl SKOIOTHH.
ToruIMBHBIC AJIEMEHTHI U
aaeKTpomMooun"

98

KontponsHas padora
"DNEeKTpOMarHUTHbBIC SIBJICHUS"

99

Pabora ¢ Tekcramu o teme "TenoBeie
sBieHus"”

100

Pabora ¢ Tekcrtamu 1o TeMme
"OnexTpuueckue 3apsaabl. 3apsHKEHHbIE
Tejla ¥ UX B3auMoaencreue"

101

Pabora ¢ TexcTtamu 1o Teme
"TlocTosIHHBIN 31eKTpUYeCcKuil TOK"

102

Pabora ¢ Tekcramu 1o TeMe
"MarguTHEbIE SIBJICHUS U
AJIIEKTPOMArHUTHAS UHIYKIIHS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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9 KUIIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

IIpodop
HeH-
Bcero TAIlMOHH
blii
KOMIIOHE
HT

Kontp
OJIbHBI
e
padot
bl

pakTn4
ecKue
padoThbI

Jara
u3yq
eHus

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHuueckoe ABHKEHUE. MaTepI/IaHLHaH
Touka. CrocoObI ONMKMCaHUS
MCXaHHMYCCKOI'O ABMXKCHU A

Cucrema orcyera. OTHOCHTEIIBHOCTD
MCXaHHMYCCKOI'O ABMXKCHU A

BGKTOpHI)IG BCJIMYHHBI, OII€palu C
BCKTOpaMu, IIPOCKIUHU BEKTOPOB

Panunyc-BekTop MarepuaibHOM TOUKH,
IepeMeNIeHUE Ha INIOCKOCTH

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

Pemenue 3anau no teme "PaBHOMEpHOE
MPSIMOJIMHENHOE ABUKEHHE"

HepaBHoMepHOE NpsAMOIUHENHOE
nBukeHue. CpeaHsist 1 MTHOBEHHAs
CKOPOCTH TeJla IIPY HEPABHOMEPHOM
JBHKECHUU

JIaGoparopHas pabota "Onpeznenenue
CpeaHel CKOPOCTH CKOJIbKEHHs OpycKa
WIN JBMKEHUS IapUKa 10 HAKJIOHHOHN




IJI0CKOCTH"

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE
JBH>KEHUE. Y CKOpEHUE

10

CKOpOCTb PaBHOYCKOPEHHOIO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

11

Pemenue 3agau no reme "CKopoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBIOKeHUA"

12

[lepemelieHue npu paBHOYCKOPEHHOM
MPSIMOJTMHEIHOM JIBHXKCHUH

13

JlaboparopHas pabdota "Omnpenenenue
YCKOPEHUs Tella MPH PAaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM TUTOCKOCTH" (C
UCnonb3oBaHWeM LM¢pPOBOro U aHaI0roBOro
o6opypaoBaHusa ueHTpa «Touka pocra»)

14

Pemenue 3anau no teme "lIlepemenienue
IIPU PABHOYCKOPEHHOM NPSIMOJIMHEHHOM
IBIOKeHNN"

15

JIaGoparophas pabota "HccnenoBanue
3aBUCHUMOCTH ITyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3
HayaJlbHOU cKOpocTH"

16

I'paduueckas MHTEpIIpEeTALUs YCKOPEHHUS,
CKOPOCTH, IPOWJIEHHOTO ITyTH U
nepeMeneHus 1715 MPSIMOIMHEHHOTO
JIBUKEHUSI

17

Pemenue 3anau o teme "I'paduueckas




HWHTEPIIPETAIUs YCKOPEHHSI, CKOPOCTH,
MPOMICHHOTO ITYTH U TIEPEMEIICHUS IS
MPAMOJIMHEHHOTO JIBUKEHUA"

Yckopenue cBoOOAHOTO nageHust. OMbITHI

18
lanunes

19 Pemenue 3anau no reme "Y ckopenue
cB0OOHOrO NaieHus"

20 JIBu>xeHue Tena, OpOIIEHHOT0 M0/ YIJIOM
K TOPU3OHTY

71 Pemenue 3anau o teme "J{BuxeHue Tena,
OpOLICHHOTO IO/ YTJIOM K TOPU30HTY"
JIaGoparopHas pabota "HccnenoBanue

22 JBYDKEHUS Teja, OPOLIEHHOTO MO/ YIJIOM K
rOpU30HTY"
Pemenue 3anau o teme "J{BuxkeHue noj

23 JeCTBUEM YCKOPEHUs CBOOOIHOTO
nageHus"

24 JIBIKEHUE IO OKPYKHOCTH

75 JInneliHas u yriaoBasi CKOPOCTb, IEPUOA U
JacTtoTa

26 CKOpoOCTb U YyCKOpPEHHE MPH IBUKEHUH 110
OKPYKHOCTH

7 Pemenue 3anau no teme "J{Br>keHue no
OKpYy)HOCTH"
Ypok-koH(pepeHnus "Pacnio3HaBaHue u

28 npUOIMKEHHOE ONMCAHUE PA3TUYHBIX

BHI0B MEXaHWYECKOTO JIBIDKCHUS"




[ToaroroBka Kk KOHTPOJIBHOM padoTe MO

29 TeMe "MexaHnuecKoe NBUKEHUE U
CIOCOOBI €r0 ONMUCaHus"
KonrponsHas pabora o Teme

30 "MexaHnyecKkoe IBUKEHUE U CIIOCOOBI €T0
onucanus"

31 [TepBrlii 3ak0H HproTOHA. BEKTOP CHIIBI

10 Bropoii 3akoH HeroToHa.
PaBHOpelicTBYIOIIAA cHita

1 Tperuii 3akon Heiotona. Cynepnosunus
cul

34 Cuia ynpyroctu. 3akoH ['yka

35 Pemenue 3amad mo teme "Cuna
ynpyroctu"
JlabopaTtopHas pabota "HccienoBanue

36 3aBUCUMOCTH CWJIBI yIIPYTOCTH,
BO3HUKAIOIIECH B MPYKUHE, OT CTENIEHU
nedopMaIuu npyKuHbI"

37 Cuna tpenus. Koadduument tpenus
JlabopaTtopHas pabota "OnpeneneHue

13 Koa(duLIMeHTa TPEHUS CKOJbXKEHUS" (c
“cnonb3oBaHuem LMPpPOBOro U aHaNOroBoro
o6opypoBaHua LeHTpa «Touka poctar)
JlabopaTtopHas padota "HcciaenoBanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CHJIbl HOPMAJIBHOTO AaBJICHUS"

40 JIBr>KeHME TeI IO OKPY>KHOCTH IO




HGfICTBHCM HCCKOJIBKHUX CHJI

3akoH bepnyinu u nonbéMHas cuia

41
KpbLIa
Ypoxk-konpepenuus "CoBpeMeHHbIE
JeTaTeNbHBIC anaparel, cyja Ha

42 MMOJBOJIHBIX KPBUIbSIX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOWJISIX. [IBokeHne
1oe3ja Ha MarHUTHOM mojtynike"

43 Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTCHUS

44 JIBr>KeHue Te BOKPYT T'PaBUTAIIMOHHOTO
uentpa. [lepBas kocMuyeckast CKOpOCTh

45 HesecomocTs 1 neperpysku

46 PaBHOBecue MaTeprualibHON TOYKH.
AOGCOTIOTHO TBEPAOE TEIO

47 MowmenT cuinsl. [IpaBuino MOMEHTOB

43 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU pa3IMUHBIX Ten"
Nmnynsc Tena. U3meHnenne uMiynbca.

49 Nmnynec cunsl. YIpyroe u Heynpyroe
B3aUMOJICHICTBHE

50 3aKOHbI U3MEHEHHUS U COXPAHEHUS
HMITYJIbCa

51 PeaktuBHOE NBHXKEHUE
Pemenne 3amau mo teme "3akoH

52 COXpaHEHUs NMITyJbca. PeakTuBHOE

nBIOKeHHE"




IIpodopreHTAIIMOHHBINI KOMIIOHEHT

53

Mexanunueckasi paboTa U MOIIHOCTb

54

PaGota cuibl TSKECTH, CUITBI YIPYTOCTH U
CUJIBI TPEHUS

55

JlabopaTopHas pabora "OnpeneneHue
paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIBHON
noBepxHocTu"

56

Cas13b HEprun U paboThI

57

JlaboparopHas pabota "Onpenernenue
paboThI CHIIBI YIPYTOCTH TIPH MOABEME
rpy3a ¢ UCIOJIb30BAHUEM HEIOIBUYKHOTO
U IIOABUKHOIO OJIOKOB"

58

ITotennuanbpHas OHCPIusa

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUU

60

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKON YHEPTUU

61

Pertennie 3agad mo teMe "3aKOHBI
W3MEHEHUS U COXPAaHEHUS MEXaHUYECKOU
sHeprun"

62

[ToarotroBka Kk KOHTPOILHOM paboTe MO
TeMe "B3auMoaeiicTBue Tel. 3aKOHEI
coxpaHeHus"

63

KonTponbHas pabota mo Teme
"BzanMoaencTBue Tel. 3aKOHEI
coxpaHeHus"




64

Koneoarensnoe nemxenne. OCHOBHBIE
XapaKTEPUCTUKH KOJICOaHUH: TIEPHO/I,
4acToTa, aMILTUTyAa

65

MareMaTuyecKuil ¥ Npy>KUHHBIA
MasTHUKHU. JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
KoJIeOaHUH Tpy3a Ha HUTH OT JIJTUHBI
HUTH" (c ucnonb3osaHnem unppoBoro n
aHanorosoro o6opyaoBaHuA LueHTpa «TouKa
pocta»)

0.5

66

JIabopatopHas pabora "HccnenoBanue
3aBUCHMOCTH IIepro/a KoJieOaHmi
MIPYKUHHOTO MasiTHUKA OT Maccel rpy3a”

67

FapMOHI/I‘leCKI/IC KoJIeOaHHUs

68

JlaboparopHas pabota "M3mepenue
yCKOpeHusi CBOOOIHOTO MaieHus"

69

3aryxaromue KoneOaHus. BeiHyX/1eHHbIE
Kosebanus. Pesonanc

70

[IpeBpamenue 3Hepruu npu
KO0JIe0aTeIbHOM JIBHKCHUU

71

Ypok-uccnenosanue "lIIposepka
HE3aBHCUMOCTH MEepHoJIa KoJieOaHH
rpy3a, MOJBELIEHHOT'O K JIEHTE, OT MacChl
rpy3a" (c ucnonbsoBaHnem umppoBoro u
aHanorosoro o6opyAoBaHuMA LieHTpa «Touka
pocTta»)

72

MexaHndecKkre BOJIHBL: POJIOJIbHBIE U
ITONIEPEYHBIE




CBolicTBa MEXaHMYECKUX BOJH. JlnuHa

73 .

BOJIHBI 1 CKOPOCTH €€ pacipoCTpaHeHus
Ypoxk-uccnenoanue "Habmonenue

74 uHTepdepeHIu 1 TUdPaAKIUU BOJIH HA
MOBEPXHOCTH BOJIbI"
Ypok-koHpepeHmus "MexaHndeckue

75 BOJIHBI B TBEPIOM Teiie. CeililcMuueckue
BOJIHBI"

76 3Byk. PacnipocTpanenue u otpaxeHue
3ByKa

77 Pemenue 3anau no teme "3Byk"
VYpok-uccienoBaHue

73 "DKCIepUMEHTAIIbHOE ONPECIICHHUE
TPaHUI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KoseOaHui"

79 I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYyCTHYECKUI pe30HaHC.

20 VYpok-uccnenoanue "Habmonenue u
00BsICHEHNE aKyCTHYECKOTo pe3oHaHca"
Wnudpa3Byk u ynprpa3Byk. Kondepenmus

81 "Ucnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"
IIpodopreHTAIMOHHBIN KOMIIOHEHT

%) DJIEKTPOMArHuTHOE TOJIE U
3JI€KTPOMAarHUTHHIE BOJIHBI

83 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH

84 VYpok-koupepenuus "lkana




3JICKTPOMArHUTHBIX BOJIH. Mcrionbp30oBanue
AJICKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
cBs3u. Paguonokamus. Kocmuyeckas
CBS3b "

Pemenne 3aaa4 Ha OoInpeaAciICHUEC 4aCTOThI

85 .
Y JJTUHBI 3JIEKTPOMArHUTHOM BOJTHBI

26 DneKTpOMarHuTHas IpUpo/ia CBETA.
CxopocTh cBeTa

%7 BousiHOBBIE CBOICTBA CBETA:
uHTepdepeHIms u TudpaKus

28 JlyueBast MOJIeIb CBETA U TEOMETPUUECKAS
ontuka. Mcrounuku ceera

29 [IpsimonuHeitHOE pacpocTpaHeHHEe CBETA.
3armenust Connua u JIyHbl

90 3akoH oTpaxenus cera. [lnockoe
3epKaio

01 [TocTpoenue nzobOpaxkeHu,
c(hOpMHUPOBAHHBIX 3€pKATIOM

0 [Tpenommnenue cBeta. 3aK0H MPETOMIICHUS
cgera. [lonHOE oTpaxkeHue crera.
JlabopaTtopHas padota "HccienoBanue

93 3aBUCUMOCTH yTJjia MPETIOMIICHHS OT yTJia
MaJIeHUs CBETOBOTO JIyya Ha TPAHUIIC
«BO3IyX-CTEKIIO»"

94 VYpoxk-uccnenopanue "AHanu3 u
00BSCHEHHE ONITUYECKOTO MUpaxa'

95 VYpok-koupepennus "Mcnonp3zoBanue




MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
IIpodopreHTAIIMOHHBINE KOMIIOHEHT

96

JIuHza, X011 Jy4deil B TuH3E

97

@opmyiia TOHKOHN JTUH3BI

98

JlabopaTopHas pabota "OnpeneneHue
(hOKYCHOTO PACCTOSHUS  ONITUYECKOM
CWJIBI cCOOMparomei JIMH3b1"

99

[TonydeHnue n300paxeHuii ¢ TOMOIIBIO
coOuparoIel ¥ pacCeUBAIOICH JTNH3

100

Ypok-koudepenuus "[lpunuun gecTBus
ONTUYECKUX MPUOOPOB (MUKPOCKOTI,
Teneckor, ¢goroanmnapar)"

101

I'ma3 xak onTuyeckas cCUCTEMA.
EJ'II/I30py1(OCTB " JAJIbHO30PKOCTb

102

Paznosxenue 6enoro ceera B CIEKT).
OnrsiTel HetoToHa. Croxenue
CHEKTpaJbHbIX LBETOB. [{ucnepcus cera

103

Ypok-npaktuky™m "HabmrogeHue u
00BSICHEHUE OMBITOB TIO PA3IOKEHHIO
6enoro cBera B criekTp. [lonmydyenue
0enoro 1mBeTa MpH CI0KEHUH IIBETOB"

104

Omertel Pe3epdopaa u ruranerapHas
MOJIEJIb aTOMa

105

[Toctynatel bopa. Monens aroma bopa.
Hcnyckanue u norjionieHue cBeTa




aTOMOM.

106 KBanTsl. JInHelyaTeie CIIEKTPHI
Ypok-npaktukyMm "Habmronenne

107 CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIy4eHUs U UCIyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMMa-Hu3J1y4eHus

109 Crpoenue atomHoro siapa. Hykinonnas

MOJCJIb aTOMHOTI'O sApa

110

PannoaktusHble peBpanieHus. M3zoronsl

111

[Tepuon nmonypacnana

112

Ypok-koudepennus "JeiicTBue
PaINOAKTUBHBIX MU3TyUYCHUN HA KUBbBIC
OpraHu3MBbl. 3alUTa OT PAIUOAKTUBHOTO
u3ydeHus"

113

ﬂ,[[epHLIe pCaKkIuu. 3aKOHBI COXpPAaHCHUA
3apsAa0BOTr0 U MaCCOBOI'0 YUCEIT

114

9Hepr1/151 CBs31 ATOMHBLIX SJICP. CBs3b
MacCChbI 1 SHEPIr'un

115

Pewenue 3anau no teme "SAnepHeie
peakuuu. JHeprus cBs3u”

116

Peaknun cuHTe3a U neneHus saaep.
Hcrounuku sHeprun ConHua U 3BE37

117

VYpok-koudepennus "AnepHas
SHEpreTHKa. JKOJIOrHuecKrue mpooIeMbl
SIepHON IHEPreTUKH"

118

[ToaroroBka Kk KOHTPOJIBHON paboTe MO




Teme "Konebanus v BoiiHbL. CBETOBBIE U
KBAHTOBBIE IBIcHUA"

KonrponsHas pabora o teme

119 "Konebanus u BoiHbl. CBETOBBIE U
KBaHTOBEBIE ABJIEHUA"

120 Pemrenne pac4eTHsIX 110 TEME
"Mexannueckoe aBmxeHue"

121 Perrenue pacueTHBIX M KAYECTBEHHBIX
3aga4 o reMe "B3aumoneiicteue Ten"
Pemrenue pac4eTHBIX M KAYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHBI COXPaHECHHS
SHEPTUH U UMITyJIbca"

123 JlaGopaTopHbIie pabOTHI IO TEME
"MexaHnueckoe IBrxenue"

124 JlaGopaTopHbIie pabOTHI 11O TEME
"BzanMopencTBue Tea"

125 JlabopaTopHblie pabOTHI IO TEME
"[IpocTbie MexaHU3MBI"

126 Pemrenue pacueTHBIX M KAYECTBEHHBIX
3aja4 o reme "Tennossle mponeccs”

127 Pemrenue pacueTHBIX M KAYECTBEHHBIX
3agad o reMe "BiaxxHocTs"
Perrenue pacueTHBIX M KAYECTBEHHBIX

128 3aga4d no teme "KIIJ[ TerioBsix
nsurareiaei"

129 Perrenue pacueTHBIX M KAYECTBEHHBIX

3a7a4 1Mo TeMe "3aK0HbI TOCTOSTHHOTO




TOKA"

Pemenue PACUYCTHBIX U KaUCCTBCHHBIX

130 3ana4 o reme "KIIJI anexTpoycranoBok" !

131 JIaboparopHbie pabOTHI 1O TeMe ""3aKOHBI 1
MIOCTOSIHHOTO TOKa"

132 JlaGopaTopHbIie pabOTHI 11O TEME 1
"CBeToBbI€ sIBJICHUS"

133 Pabota ¢ Tekctamu 1o Teme "3aKOHbI 1
COXpaHEHUs B MexaHuKe"

134 Pabora ¢ Tekcramu 1o reme "Konebanwus u 1
BOJIHBI"

135 Pabora ¢ Tekcramu 1o Teme "CBeTOBBIC 1
siBJIeHUS "

136 Pabora ¢ Tekctamu 1o reme "KBaHTOBas 1
snepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10 136 245

[TPO'PAMME




ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATbBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPAMMbI OCHOBHOI'O 00111er0 00pa30BaHuUsA

1.1

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pas3iinuaTth SABJICHHUA IIO0 OIMHMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (bI/I?»I/I‘{eCKOG SABJICHUC

1.3

pacmo3HaBaTh  MPOSABICHUE  H3YUYEHHBIX  (PU3MUECKHX  SBICHUNA B
OKpY’KarollleM MHUpE, B TOM 4ucje (U3NYECKUE SIBICHUS B MPUPOAE, MPH
3TOM TMEpPEeBOAUTh MPAKTUYECKYIO 3aqadyy B y4yeOHYyIO, BBIICTATh
CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PUINUECKUX SIBICHUI

1.4

OIUCHIBATh M3YUYCHHbIE CBOWCTBA Tel U (U3NYECKUE SIBICHUS, UCIOJb3YsI
¢usnveckue  BEIMYMHBI, NpPHU  ONHCAHWU NPABWIBHO  TPaKTOBATh
(GU3NYECKU CMBICI MCTIOJIb3YEMBIX BEIHMYMH, UX 0003HAYCHHUS U €IUHHIIBI
(GU3NYECKUX BEIWYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JTAHHYIO
(GU3NYECKyl0 BEIMYMHY C JPYT'MMH BEJIHMYMHAMH, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNUH

1.5

XapaKTEepPU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJIb3ySl  M3YYEHHbIE 3aKOHbI, IpU OTOM J1aBaTh  CJIOBECHYIO
(hopMyIHPOBKY 3aKOHA U 3aMUCHIBATh €T0 MAaTEMAaTHUYECKOE BhIPAKECHHE

1.6

OOBSICHATH (PU3NYECKHE SBJICHUS, IPOLIECCHl U CBOICTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CUTyalluil IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHHE U3 1 — 2 JOrMyecKux
IIaroB ¢ omnopoil Ha 1 — 2 U3y4yeHHBIX CBOMCTBA (U3NYECKUX SIBICHHUH,
(u3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarh pacu€THple 3agaud B 1 — 2 1eWCTBHS, HUCIONB3YS 3aKOHBI M
dbopmynbl, CcBs3bIBatONmME (U3UYECKHME BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUA 3aaa4Md 3allMCBIBATb KPATKOC YCJIIOBUE, IMOACTABIIATH (1)I/ISI/I‘IGCKI/I6
BCIIMYNHBI B (i)OpMy.]'H)I u TMPOBOJIHNTH pvaéTI)I, HaxXOJUThb CIPaBOYHBIC
JaHHbIE, HEOOXOJMMBIE I pPElIeHUs 3aJad, OLICHHWBATh PEATUCTUYHOCTHh
MOJTy4eHHOUN (PU3NIEeCKON BETHUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh MpPH MOMOIIU
(U3MYECKUX METOJOB, B OMUCAHUU HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE
MpEeANoNoKeHHe (TUIO0Te3y), pa3iniaTh U UHTEPHPETUPOBATH MOTYUESHHBIN
pe3ynbTaT, HAaXOIUTh OMIMOKH B XOJE OIbBITA, JENaTh BBIBOJABI IO €ro
pe3ysbTataMm




1.9

MIPOBOAUTDH OMBITHI 110 HAOTIOACHUIO GU3NYECKUX SABJICHUN WIH QU3HMUECKUX
CBOMCTB Ten: (hopMynHpoBaTh MpPOBEpsieMble MPEIINOJIOKEHUs, COOUpaTh
YCTaHOBKY W3 MPEUIOKEHHOT0 000pYAOBaHHUA, 3alHUCHIBATh XOJ OIbITa U
(bopMyIIUpOBaTh BHIBOJIBI

1.10

BBIIIOJIHATh TPSIMBIE H3MEPEHHS C HCIOJIb30BAaHHEM AaHAJIOTOBBIX |
mU(pPOBBIX MPHOOPOB, 3aNMUCHIBATh IMOKa3aHWs MPHOOPOB C  Y4ETOM
3aJJaHHO} a0COIOTHOM MOTPEIIHOCTH N3MEPEHUH

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETMYMHBI OT
APYro ¢ MCHOJIb30BAaHUEM IPSIMBIX HM3MEpPEHUM, Y4acTBOBAaTb B
IUTAHUPOBAaHUM  Y4€OHOTO  HCCIENOBAaHUSA, COOMpaTh YCTaHOBKY M
BBIMOJIHATE HM3MEPEHHS, CIEAys TMPeIOKEHHOMY IUJIaHy, (DUKCHPOBAThH
pe3yabTaThl IOJY4YEHHOHW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJE
IPE/UIOKEHHBIX TabauL U TrpaduKOB, JeNaTh BBIBOJBI IO pe3ysbTaTam
UCCIIEIOBaHMS

1.12

IpOBOAUTL KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘IGCKI/IX BCJINYHH, CJICAyA
npezmo;erHoﬁ HHCTPYKIMU: IIPU BBIIIOJIHCHUA I/ISMepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYKO YCTAHOBKY W  BBIYMCIATH 3HAUCHUC HCKOMOM
BCJIIMYHUHBI

1.13

coOIIrOIaTh MpaBwiia TEXHUKH O€30IMacHOCTH NP paboTe ¢ 1abopaTopHBIM
o0opyoBaHEM

1.14

YKa3bIBaTh MPUHIUIBI JIEHCTBUA MPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapakTepu30BaTh NPUHLUINBI  JEHCTBUS  HU3YyYEHHBIX HpHOOpPOB U
TEXHUYECKUX YCTPOMCTB C NMOMOIIBIO MX OINUCAHHUs, UCIIOIb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH M HEOOXoIuMble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

OPUBOAUTH  NpUMEphl  (HAXOAUTh  HMH(OpMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCMHOJb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM Ui oOecredeHrs 0e30MacHOCTH IpU OOpallleHuH ¢ NpubopaMu U
TEXHUYECKMMHU YCTPOMCTBAMH, COXpPAHEHUS 3/J0POBbsl M COOJIIOJICHUS] HOPM
9KOJIOTMYECKOT0 MOBEACHHS B OKpYXKaIoIIel cpene

1.16

OCYIIECTBIATH OTOOp MCTOYHMKOB HH(popManuu B ceTu VIHTEepHET B
COOTBETCTBUH C 33JaHHBIM IIOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUW MW MNyTEM CPaBHEHMSI Pa3IMUHBIX MCTOYHUKOB BBIIEIATh
nH(pOpMalIMI0, KOTOpas SBISETCS NPOTUBOPEUMBOMMIN MOMKET OBbITh
HEJIOCTOBEPHOM

1.17

WCIOJIb30BaTh TPHU BBHIMOJIHEHUHM YYEOHBIX 33JaHUN HAay4YHOMIOIYJISIPHYIO
IuTeparypy (pU3HUECKOro CoJepXKaHMs, CIIPAaBOYHBIE MaTepPHAaJIbl, PECYPCHI
cetu VHrepHer, BnaneTp NpUEMAaMHM  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHBbIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMaUU (PU3NIECKOTO COAEPIKAaHUSA, B TOM
qucie MyOJUYHO JeaTh KpaTKUe COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB UIIH




Y4EOHBIX HMCCICOBAHUN, TIPU ATOM TPaAaMOTHO HCIIOJIb30BaTh W3YUYCHHBIN
MOHSATUWHBIA anmapar Kypca (HU3UKH, CONPOBOXIATh BBICTYILICHUE
Mpe3eHTalue

1.19

IIpHU BBIIIOJIHCHUHA yLIe6HLIX IIPOCKTOB H I/ICCJ'ICI[OBaHI/Iﬁ pacnpeaciiaTb
0053aHHOCTH B I'pynmn€ B COOTBCTCTBHU C IIOCTAaBJICHHBIMH 3ada4daMu,
CICIUTh 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aJICKBATHO OILCHHUBATHb
COOCTBEHHBII BKJIa/J B JACATCIIBHOCTD I'py1Iibl, BBICTpanBaTh
KOMMYHHKAaTHBHOC B3aPIMOII€I>'ICTBPIC, YUUThIBasA MHCHHUC OKPYKAIOIIHUX

8 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJII)HOI71 nmporpaMMmbl OCHOBHOI'O 05]1161"0 06pa30BaHI/IH

1.1

HCIIOJIBb30BaTh IMOHATHA

1.2

pa3nuyaTh SIBJICHUS 10 OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SIBICHUE

1.3

pacrio3HaBaTh  TPOSIBICHHE HM3YYCHHBIX  (PU3MUYECKMX  SBICHHHA B
OKpY’KalollleM MHUpE, B TOM 4ucCje (U3NYECKUE SIBICHUS B MPUPOAE, NIPU
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHYyI0, BBLIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBICHUS, HCIIONb3YS
¢usnyeckue  BEIMYMHBI, MPU  ONMCAHUU NPAaBUWIBHO  TPaKTOBAThb
¢u3n4YecKUi CMBICT MCIIOJIb3YEMBIX BEIUYMH, OOO3HAYEHHUS M EIUHMIIBI
(GU3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO
¢u3MYeCKyl0 BEIMYMHY C JPYI'MMHU BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNUH

1.5

XapakTepu30BaTh CBOWCTBa Tel, (U3NYECKUE SBICHUS U TPOIECCHI,
WCMOJIb3ySl  M3YYEHHbIE 3aKOHBI, TMpPHU HOTOM J1aBaTh  CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMATUUYECKOE BBHIPAKEHHE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl M CBOWCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyalluld NPAKTUKO-OPHUEHTHUPOBAHHOIO XAPAKTEpa: BBIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 JTOrH4ecKux
[IaroB ¢ MOMOMIBI0 | — 2 H3Yy4YEeHHBIX CBOMCTBAa (PU3MUECKUX SIBICHMH,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3ajaud B 2 — 3 JEHCTBUA, HCIOJIB3Yys 3aKOHBI U
¢dopmybl, cBs3bIBaroIMEe (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a
yCIOBUsA 3aJa4yd 3alKChIBATh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIsl pelIeHWs 3aJaud, BbIOMpaTh 3aKOHBI M (OPMYJIHI,
HeoOXoauMble i €€ pelleHHs, NPOBOAUTH pacdy€Thl M CpaBHUBATh
MOJIyYEHHOE 3HaUeHHE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU




1.8

pacrmo3HaBaThb MPOOJEMBbI, KOTOpPHIE MOXHO pPEIIUTh MpH MOMOIIU
(bU3MYECKUX METOOB, HCIOJIb3YsS OMNHMCAHHME WCCIIEeIOBAaHUS, BBIICISThH
MPOBEpSiIEMOE  TMPEANOIOKEHUE, OLEHUBATh MPABHIBHOCTh  MOPSAKA
MIPOBEJICHUS UCCIIEOBAHMUS, J€JIaTh BBIBOIBI

1.9

MIPOBOIUTH OTIBITHI [0 HAOIIOICHUIO HU3MUCCKUX SIBICHUIN WM HU3HUSCKUX
CBOMCTB TeJ: (OPMYJIHUPOBATH IMPOBEPSIEMbIC IMPEAIOIOKCHUS, COOHPAThH
YCTAHOBKY M3 IMPEIOKEHHOTO O0OPYIOBaHUS, OMUCHIBATH XOJ| OIMbBITA U
(hopMyJIHUPOBATH BHIBOJIBI

1.10

BBIIOJHATD MMPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60pOB
U JTaTYNKOB (PM3MUECKUX BEJIWYHMH, CPAaBHUBATH PE3YJIbTAThl M3MEPEHHIA C
yu€TOM 33/1aHHON a0COIFOTHON MOTPEIIHOCTH

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETMUMHBI OT
Ipyrol €  HCIOJIB30BAHMEM  MPSAMBIX  HM3MEPEHUH:  IIJIaHUPOBATh
UCClieIoBaHNe, COOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIerys
IPEUIOKEHHOMY  IUIaHy, (UKCHpPOBaThb  pe3yJbTaTbl  IOJy4YEeHHOH
3aBHCUMOCTH B BHJI€ TaOJIUI] U rpauKOB, JeIaTh BBIBOJBI 10 pe3ysbTaTaM
UCCIICIOBAHM

1.12

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3UUECKUX BEIMYMH: IUIAHUPOBATh
U3MEpeHusi, CcoOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  CJenys
MIPEJI0KEHHOW MHCTPYKLMHU, U BBIYUCIIATH 3HAYEHUE BETMYUHbI

1.13

coOIIIOIaTh MpaBwiia TEXHUKH O€30IMacHOCTH NP paboTe ¢ 1abopaTopHbIM
o0opyI0BaHEM

1.14

XapakTepu30BaTh MPUHLUINBI  JEHCTBUS  HU3YyYEHHBIX HNpUOOPOB U
TEXHUUYECKUX YCTPOMICTB ¢ ONOPOM Ha MX OMMCAHHUA, UCIONb3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX SBJIEHUH M  HEOOXoauMble  (pu3MUecKue
3aKOHOMEPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIBHbIC
npuOOphl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBISTH CXEMBbI
JJIEKTPUYECKUX  LEelMed ¢  IOCHEAOBAaTEIbHBIM W IapajulesIbHbIM
COCTMHEHHEM DIIEMEHTOB, pa3iuyasi YCJIOBHbIE 0003HAYEHHS DIIEMEHTOB
BJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH  TNpPUMEpPHl  (HAXOAUTH  HMH(OpMAIMIO O  MpPUMEpax)
MPAKTUYECKOI0 HCIMONb30BaHUS (U3MYECKUX 3HAHUW B IOBCEIHEBHOMN
KU3HU 11 o0OecriedyeHus 0e30MacHOCTH MpH oOpalleHuH ¢ mpudopaMu U
TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 370POBbsI U COONIOICHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKpY KaloIlel cpee

1.17

OCYIIECTBIIATh TOUCK HWH(pOpManuu (HU3HIECKOTO CONEpKaHUs B CETH
HNHTepHeT, Ha OCHOBE UMEIOLIMXCA 3HAHUW W NOYTEM CpPaBHEHHUS
JIOTIOTHUTEIBHBIX UCTOYHHUKOB BBIJENATH MH(OPMAIIHIO, KOTOpasi SBISETCS
MIPOTUBOPEUUBOM UITU MOXKET OBITH HEJIOCTOBEPHOM

1.18

HCIIOJIb30BATh IIPH BBINNOJIHCHUN y‘{e6HBIX 3aJaHui HAayYHO-TIOIYJISIPHYTO
JIUTCPaATypy (I)I/IBI/I‘-ICCKOFO COJACPpKaHHUA, CIIPAaBOYHBIC MAaTCpHaAJIbl, PECYPChI




cetu HWHrepHer; BrnaaeTb MNpuUéMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus HH(OPMAIIUK U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3JaBaTh COOCTBEHHBIC IHCHbMEHHBIE W KpATKHE YCTHBIE COOOIIEHUS,
0000mast wWHPOPMAIMIO W3 HECKOJbKHUX HCTOYHUKOB (DU3UYECKOTO
coJiepKaHusl, B TOM YHUCIIE MyOJUYHO MPECTABIIATh PE3YIbTaThl IPOSKTHON
WJIM UCCIIEIOBATEILCKON e TEIIbHOCTH, TIPU 3TOM IPaMOTHO HCIOIh30BaTh
W3yYEHHBI TOHATUHHBIN anmapar Kypca (U3HMKH, COIPOBOXKIATH
BBICTYIUICHHE NIPE3CHTALUEN

1.20

IpPU BBHIMOJHEHUH YYEOHBIX MPOEKTOB MW HCCICIOBAHUN (U3NIECKUX
MPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 337a4aMM, CIEAUTh 3a BBIIOJHEHHWEM IUIaHA JACHUCTBUU U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JEATEIIBHOCTD I'PYIIIBI, BHICTPaNBAaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBUE,
IPOSIBJISISI FOTOBHOCTD pa3periaTh KOH(MIUKTHI

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJII)HOI71 nmporpaMMmbl OCHOBHOI'O 05]1161"0 06pa30BaHI/IH

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pa3nuyaTh SIBJICHUS 10 OMUCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIONINX JTaHHOE (PU3UYECKOE SIBICHUE

1.3

pacrno3HaBaThb  MpPOSABIEHUE  W3YUYEHHBIX  (PU3MYECKUX  SIBICHUH B
OKpYy’KarollleM MHUpE, B TOM 4ucje (U3NYECKUE SIBICHUS B NMPUPOAE, NPU
9TOM T[EpPEeBOJUTh TMPAKTUYECKYI0 3ajJady B Yy4eOHYyI0, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBICHUS, HCIIONb3YS
¢usnyeckue  BEIMYMHBI, MpPU  ONMCAHUU NPAaBWIBHO  TPaKTOBAThb
¢u3N4YeCKUi CMBICT MCIIOJIb3YEMBIX BEIUYMH, OOO3HAYEHHUS M EIUHMIIBI
(¢U3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO
¢u3MYeCKyl0 BEJIMYMHY C JPYI'MMHU BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHUH

1.5

XapakTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBICHUS U TPOIECCHI,
WCMOJIb3ysl M3YYEHHbIE 3aKOHBI, TMpPU HTOM J1aBaTh  CJIOBECHYIO
(hopMyYITUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATHUYECKOE BHIPAKCHHE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl M CBOWCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyalllld NPAKTUKO-OPHUEHTHUPOBAHHOIO XAPAKTEpa: BBIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JTOTHYECKHUX
[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHMH,




(bu3MYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHble 3aJaydl (omuparIiudecs Ha cucrtemy u3z 2 — 3
YpaBHEHHUIT), UCHOJIb3YSI 3aKOHBI U (OPMYJIBI, CBSA3bIBAONINE (hHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaju3a YCIOBUS 3a/auyd 3alliChIBaTh KpaTKOE
YCIIOBUE, BBIABIATH HEAOCTAIONINE WM H30BITOYHBIC IaHHBIC, BHIOMpPATH
3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE JIJISI PEIICHHS], TPOBOJUTH PACUETHI U
OLIEHUBATh  PEAIMCTUYHOCTH  IOJIYYEHHOTO 3HAYCHHS  (U3UUECKOM
BEJIMYUHBI

1.8

pacro3HaBaTh MpPOOJIEMBbl, KOTOPhIE MOXHO pELIMTh MpPHU HOMOIIU
(U3NYECKUX METOJIOB, HWCIOJb3ys OMNHMCAHUE MHCCIEIOBAHUS, BBIACIATDH
IIPOBEPSIEMOE  TNPEANOIOKEHUE, OLEHUBAaTh IPABWIBHOCTh  MOPSAKA
IPOBEJCHUSI  HCCIICAOBAaHUs, JejaTh  BBIBOJAbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOJEHUI U ONBITOB

1.9

MIPOBOIUTH OTBITHI 10 HAOTIOICHUIO GU3MUCCKUX SIBJICHUIN WM HU3HUSCKUX
CBOMCTB TeN: CaMOCTOSATENLHO COOHMpaTh YCTAHOBKY M3 H30BITOYHOIO
Habopa 00OpYyIOBaHUS, OIKCHIBATH XOJ ONbITAa W €ro pe3yJbTarThl,
(hopMyJIHPOBATH BBHIBOJIBI

1.10

IPOBOJIUTh IPU HEOOXOAMMOCTH CEPHUIO NPAMBIX HW3MEPEHUH, ONpeness
cpeaHee 3HAaYCHHWE HW3MeEpseMoil BenuuuHbl ((POKycHOe paccTosHHe
coOuparomeld  JHH3BI), OOOCHOBBIBATH BBIOOp CIOCOOAa  HM3MEpPEHHA
(n3mepuTeapHOTO IpUbdOpa)

MIPOBOAUTH  HUCCIIEJOBAHME 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHI: IJIaHUPOBaTh MCCIIEI0BaHUE,
CaMOCTOSITENILHO ~ cOOMpaTh  yCTAHOBKY, (PUKCHpPOBaTh  pe3yJbTaThl
MOJyYEHHON 3aBUCHUMOCTH (M3WYECKMX BEJIMYMH B BHJE TaOIUIH
rpaduKoB, JieNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NUECKUX BEIUYHMH: IUIAHUPOBAThH
U3MEpEeHus, coOMpaTh SKCIEPUMEHTAJbHYI0 YCTAaHOBKY U BBIOJIHSATH
U3MEPEHUs, CIEeAys IMPEIIOKEHHOW WHCTPYKLMH, BBIYKUCIATH 3HAYEHUE
BEJINYMHBI Y aHAJIIM3UPOBATH MOJYYECHHBIEC PE3YNBTATH C YYETOM 3alaHHON
MIOTPEIHOCTH U3MEPEHUN

1.13

co0roaTh MpaBuia TEXHUKU O€30MacHOCTH NMpHU paboTte ¢ 1ab0opaTOpHBIM
o0opyI0BaHEM

1.14

paznmuuaTh OCHOBHBIC TIPU3HAKH HM3YYCHHBIX (DU3UYECKUX MOJCIICH:
MarepuaibHas TO4YKa, a0COJIOTHO TBEPIOE TEI0, TOUYCYHBIM HMCTOYHUK
CBeTa, JIy4, TOHKAs JINH3a, TUTaHETapHAasi MOJIeNIb aTOMa, HYKJIOHHAsE MOJIEITb
aTOMHOTO si/ipa

1.15

XapaKTCpPU30BaTh TPUHOHAIIBI JefCTBUSA N3YUCHHBIX HpI/I60pOB u
TCEXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha WX OINMKCAHUS, UCIIOJIb3Ys 3HAHUA O
CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HCO6XOI[I/IMBIC (I)I/I3I/I‘{eCKI/Ie
3aKOHOMCPHOCTHU

1.16

HCIIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKHU HU3YYCHHBIX TCXHHYCCKUX




YCTPOICTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MpHU
pelleHnrd  y4yeOHO-IPAKTHUECKUX  3a/ay, ONTHYECKHE CXEeMbl s
MIOCTPOCHHUSI U300paKEHUI B INIOCKOM 3epKalie M COOMparole InH3e

1.17

OPUBOIUTE  NpHUMEpHl  (HAXOAWTh  MHPOpPMAIMIO O  IpUMepax)
IPAaKTHYECKOTO HCIIOJIb30BAaHUA (PU3MYECKUX 3HAHMH B IOBCEIHEBHOM
KHU3HH Ui oOecredeHrs 0€30MacHOCTH IpU OOpalleHuH ¢ IpudopaMu |
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBBS U COOIIOJCHUS HOPM
9KOJIOTMYECKOr0 OBEACHHS B OKPYXKAIOLIeH cpene

1.18

OCYWIECTBIIATh IMOMCK HHGpOpManUU (PU3HMUECKOTO COACPKAaHUS B CETH
WuTepHer, camocTosTenbHO (HOpMyIUpysl TMOUCKOBBIM 3ampoc, HaXOIUTh
MyTH OIpPENeNICHUs] TOCTOBEPHOCTH IOIy4YeHHOW MH(POPMALUU HA OCHOBE
UMEIOIUXCS 3HAHUN U JTOIIOJHUTEIIBHBIX HCTOYHUKOB

1.19

WCIOJIb30BaTh MPHU BBINOJHEHUU Y4eOHBIX 3aJaHU HAYYHO-TIOMYJSPHYIO
TUTepaTypy (PU3NYECKOro COAEpIKaHUS, CIIPABOYHBIE MaTEPHUAIIbl, PECYPCHI
cetu UWHrepHer; BrnaaeTb MNpuéMaMu KOHCIHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HH(OPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIC U YCTHBIE COOOIICHHMS Ha OCHOBE
nH(pOpMALIUM M3 HECKOJbKUX HUCTOYHUKOB (PU3UYECKOTO COJCpKaHUS,
myOIMYHO MPENCTABIATh PE3YIIbTAThl MPOCKTHON MM HCCIIEI0BATEILCKOM
JEATEIIbHOCTH, IIPU 3TOM IPaAaMOTHO MCIIOJIb30BaTh U3YYEHHbIN MTOHATHITHBII
ammapar HW3y4aeMmoro pasjaena (U3WKA M CONPOBOXAATh BBICTYIUICHUE
Ipe3eHTalMen ¢ yuéToM 0COOEHHOCTEN ay JUTOPUH CBEPCTHUKOB

1.21

IIpU  BBINOJIHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBaHUN (DU3HMUECKUX
MIPOLIECCOB PACHPENENATh OO0S3aHHOCTH B TPYIE B COOTBETCTBHM C
[IOCTaBJICHHBIMU 3aJa4aMH, CIEAUTh 3a BBIIOJHEHHWEM IUIaHA JCHCTBUU U
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B
JEeATEIbHOCTD TPYIIBLI, BBICTPAaUBATh KOMMYHHMKAaTUBHOE B3aMMOJEUCTBHUE,
MIPOSBIISAS TOTOBHOCTD pa3peliaTb KOHQIIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon Kon
pasaesa  3JieMeHTa

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B TTIO3HAHUU OKPYXAIOILET'O MUPA

1.1

®dusuka — HayKa o npupoze. SABneHus npupojsl. Ousnyeckue
SIBJICHUSL: MEXaHUYECKUE,  TEIUIOBBIE,  DJIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbBIE

dusznyeckue BEIIUUYMHBI. I/I3MepeHHe (1)H31/I‘leCKI/IX BCJIMYHH.

1.2 duznyeckue IPUOOPBHI. [TorpemHocTh HU3MEPEHUM.
MexnyHapoaHas cucTemMa eIMHULL
EcrecTBeHHOHay4HbIi ~ MeTOJ]  MO3HAHUA:  HAOJIOJECHUE,

13 [IOCTAaHOBKA HAy4YHOI'O BONPOCA, BBIABM)KEHHE THIIOTE3,

' SKCHEPUMEHT 10  MpOBEpPKEe  THUIOTE3,  OOBSCHEHHE

Ha0JII01aeMOT0 SIBJICHUS

1.4 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuueckue padbOTHI:
N3mepenue paccTossHUAMN.

L5 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenne pasMepoB MajbIX TEJ.
W3mepenne TemmepaTypbl INpd  NOMOUIM  KHJIKOCTHOIO
TEPMOMETpA U JITaTUNKa TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CTpOGHI/Ie BCIICCTBA: AaTOMBbI H MOJICKYJIbI, HUX Pa3MCpPhI.

21 OneIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELLIECTBA
27 JlBmkeHne dvactun BeniecTBa. CBs3b CKOPOCTH JIBHJKEHUS
' qacTull ¢ Temneparypoil. bpoyHoBckoe nBmxenue, Tuddy3us
’3 B3aumozeiicTBue 4acTHI] BEILIECTBA: IPUTSIKEHUE U
' OTTaJIKUBaHUE
ArperaTHble COCTOSTHUS BELIECTBA: CTPOEHHE ra30B, KUAKOCTEN
24 n TBEPABIX (KpUCTAJUIMUECKUX) Ted. B3auMocBszp Mexay
' CBOMCTBaMM BEIIECTB B PA3HbIX arperaTHbIX COCTOSHUSAX U HX
aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
[IpakTuueckue padbOTHI:
26 Onenka nuaMerpa aToMa METOJOM DPSIIOB (C MCIHOJIB30BAHUEM

dhoTorpadmii).
OnbITHI 1O HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.




OnpITel MO OOHAPY>KEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO
MPUTSKEHUS

JOABVWOXEHUE 1

B3AMMO/ENCTBUE TEJ

3.1

MexaHnudeckoe IBM)KCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
IBIKEHHUE

3.2

Cxkopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMXKEHUU.
Pacuér myTH u BpeMeHU IBUKEHUS
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SIBrnenne uHepuuu. 3aKOH MHEpUMH. B3aumoneicTBrue Ten Kak
MpUYMHA U3MEHEHUSI CKOPOCTH ABWXKEHUS Tell. Macca Kak Mepa
WHEPTHOCTH TeJia

3.4

[TnotHocts BemecTBa. CBS3b IJIOTHOCTH C  KOJIWYECTBOM
MOJIEKYJ B eIMHUIIE 00bEMA BELLIECTBA

3.5

Cuila KaK XapakTepUCTUKA B3aUMOJICUCTBHS Tell

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ MOMOIIbIO
TUHAMOMETpa

3.7

HBJIGHI/IG TATTOTCHUA U CHUJIA TAXKCCTH. CI/IJIa TSOKCCTHU Ha IlpyrI/IX
mta"geTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOIbXKEHUS U TpeHue Nokos. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

CnoxxeHue cwi, HalpaBiI€HHbBIX [0 OJHOW  IPSIMOH.
PaBHOelcTBYIOIIASA CHIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBMKEHHS (IIapuka B
AKHUJIKOCTH, MOJIETH 3JIEKTPUYECKOTO aBTOMOOMIIS U TaK Jasee).
Omnpenenenue cpenHeil CKOPOCTH CKOJBbXEHHUS Opycka WM
HiapyuKa MO HAKJIOHHOW IUIOCKOCTH. OmnpeneneHue IMIOTHOCTU
TBEpROro Ttena. ONBITBI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTH
pacTspkeHus (nedopManuu) Npy>KUHbI OT MPHIIOKEHHON CHIIBI.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJBl TpPEHUS
CKOJIb)KEHUSI OT Beca Tella M XapakTepa CONPUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11

®usnyeckue SBICHUS B NPUPOJAE: IPUMEPBHl JBHKEHHS C
pPa3IMYHBIMU CKOpPOCTSIMM B JKMBOM M HEXHUBOH IPUPOJE,
JEVCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texnuueckue YCTpOﬁCTBaZ AUHAMOMCTpP, MOATIUITHUKHN

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEM 1 TA30B

4.1

HaBnenue TBEpmoro Tena. CrmocoObl  yMEHBIIEHUS H
YBEJIUYCHHUS TABICHUS

4.2

JlaBmerne Ta3a. 3aBHCUMOCTH JaBIICHHS Ta3a OT O0O0OBEMA,
TEMIEPATypPhI




4.3

[lepenava naBieHust TBEPABIMU TEIAMU, KUIKOCTIMU U Ta3aMH.
3akoH Ilackana. [TneBMaTHueCKre MAIlIMHEI
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3aBUCUMOCTD JaBIIEHUS KUIKOCTH oT TJTyOUHBI.
I'mapocratuyeckuii  mapagokc. CooOmIaroniMecss  COCYIbI.
['mapaBnuyeckre MEXaHU3MBI

4.5

Atmochepa 3emimm u armocdepHoe gamieHue. I[IpuuuHbI
CYIIECTBOBaHMS ~ BO3AYIIHOW  oOomouku  3emiu.  OmbIT
Toppuuennu. 3aBHCUMOCTH  aTMOC(EPHOTO  JABJICHUS  OT
BBICOTHI HaJl YpPOBHEM MOPSI

4.6

N3mepenne  armocdepHoro  mapneHus.  [lpubopsl  mis
M3MepeHust aTMOC(HEpPHOTO JaBJICHUS

4.7

JlelicTBuEe XUIKOCTM M Tra3a Ha IOrPYKEHHOE B HUX TEJO.
BrlTankusarouias (apxumezioBa) cuiia. 3akoH Apxumesna

4.8

[InaBanue ten. BozayxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa
NOTPpY)KEHHOW B JKUAKOCTh dYactu Tena. Ompenenenue
BBITQJIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEH HA TeJ0, HOrpyXEHHOE
B KMJKOCTb. [[poBepka HE3aBUCUMOCTH BBITAIKUBAIOILEH CUJIBI,
JeUCTBYIOIIEH Ha TEJIO0 B KHUJIKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKUBAIOLIEH  CHJIBL,
JeMCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHOMN B
KHUJKOCTh 4YacTU TeJa U OT IUIOTHOCTH  KUIKOCTH.
KoHncTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U
OIpeNIeIIEHUE €€ TPY30MOABbEMHOCTH

4.10

®usnyeckue SBICHUS B MNPUPOJE: BIMSHHE aTMOC(EPHOTO
JIaBJICHUs! Ha )KUBOI OpraHu3M, IIaBaHUE PbIO

4.11

TexHuueckue YCTPOMCTBA: cooOImaronmecs COCYIBI,
YCTPOMCTBO BOAONPOBOJIA, THAPABIUYECKUM MPECC, MAHOMETP,
OGapomeTp, BBICOTOMED, MTOPITHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 Mexanundeckas MOIIHOCTb

53 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' IIpaBuiio paBHOBecus pblyara

54 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onotoe mpaBuio» MexaHuku. Koadduuument monesnoro

5.5 neicTBus MexaHu3MoB. IIpocTele MexaHuW3Mbl B OBITY U
TEXHHUKE

5.6 [ToTenuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




58 [lonnass MexaHudeckas dSHeprus. 3aKOH M3MEHEHHS W
' COXPAaHEHHUS MEXaHUYECKOM HEepTuu
[IpakTuueckue padbOTHI:
Omnpenenenue pabOThl CHIIBI TPEHUS TPU PaBHOMEPHOM
59 JNBUKEHUM  Tella 10  TOPU3OHTAIBHONM  MOBEPXHOCTH.
' HUccnenosanue ycnoBui paBHoBecus peruara. M3mepenne KII/]
HAaKJIOHHOM  IUIOCKOCTH. M3yueHume 3akOHAa  COXpaHEHHUs
MEXaHUYECKOW SHEPTUU
5.10 ®u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEJIOBEKA
Texauueckue YCTPOMCTBA: pblyar, IO BUKHBIN u
5.11 HEMOJBIKHBIA ~ OJIOKM, HAKJIOHHAS TIUIOCKOCTh, TIPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pa3aesia  3JieMeHTa
TEIIJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOpUH
6.1 CTpoeHMsl BemiecTBa. Macca u pa3mepbl MoJieKyJs. OTbBITHI,
' MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHHI
' BemecTBa. Kpucrannuueckue u amopHbIe Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, JKMJIKOCTEH W TBEPABIX TEN Ha
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TenioBoe paclIupeHHe U cxaTue
6 6.6 Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO
' JIBUYKEHHUSI YaCTHUIL
6.7 Buytpennsas oHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEU
' SHEPTrUH: TEIJIoNepeaaya U COBEPIICHUE paOOTHI
6.8 Buasl  temnonepenauu: — TEIUIONPOBOJHOCTh,  KOHBEKIIMS,
U3IIy4YeHue
6.9 KonuyecTBo TemnoThl. Y aenbHas TEIOEMKOCTh BEILIECTBA
6.10 TemooOMeH U TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
’ Oananca
6.11 [InaBneHue © OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB.
' VenpHas TEMI0Ta MIaBICHUs
6.12 [TapooOpa3zoBanne u koHaeHcamus. Hcmapenue. Kunenwe.




VY nenbHas TeIIoTa mapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13 Brnaxnocts Bo3ayxa
6.14 OHeprus TOIIMBa. Y IeJIbHas TEII0Ta CrOpaHus
[Tpunnuner padoTel TermoBeix asuratene KIIJ[ TemmoBoro
6.15 nBuratens. TemioBble JBUTATeIM M 3allUTa OKPYKaroleu
cpelbl
6.16 3aKOH COXpAaHEHUS U MPEBpalICHUS HSHEPIrUUM B TEIUIOBBIX
’ nporeccax
[TpakTrueckue paboTHI:
OnbeITel MO OOHAPY)KEHUIO JCHCTBUS CHJI MOJIEKYJISPHOTO
MPUTSKEHUSL.
OnpITHl IO BBIpAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM WU
caxapa.
OneITel 1O HAOMIOACHHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEI.
Omnpenenenue JaBiIeHUs BO3yXa B OaJUIOHE IINPUIIA.
OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb JABJIEHUS BO3]yXa
OT ero 00bEMa U HArpeBaHUS WIIH OXJIAKICHUS.
6.17 [TpoBepka runoTe3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
' JKUJIKOCTH B TEPMOMETPUUECKON TPYOKeE OT TeMIlepaTyphl.
HaGnronenne w3MeHeHUsT BHYTpPEHHEH OHEpPruu Tela B
pe3yibTaTe Teruionepeaadyn u padoThl BHEITHUX CHJL.
HccnenoBanue sBJICHHS TEIIOOOMEHAa TMIPH CMENIMBAHUU
XOJIOJHOM U TOpSiYeN BOJBI.
Ornpenenenne KOJIWYECTBA TEIJIOTHI, MOJYYEHHOIO BOJION MpH
TEMI000MeHe C HarpeThIM METAJUTMUECKUM IIUITHHIPOM.
Ornpenenenne yaenbHOM TEIITOEMKOCTH BEIIECTRA.
UccnenoBanue nporiecca ucrapeHusl.
OrnpesiesieHre OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.
Ornpenenenne yaeIbHON TEIIOTH TUIABICHUS JIb/IA.
duznueckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
6.18 KamWUIIPHBIE SBJIECHUS B TPHUPOJE, KPUCTAUIBI B TIPUPOJE,
' uznyuenue ConHIA, 3aMep3aHre BOJOEMOB, MOPCKHE OpH3HI;
o0Opa3oBaHUE pOCHI, TYMaHa, UHEs, CHETa.
TexHuueckue YCTpOMCTBA: KalyJUISpBI, MIPUMEPBI
MCIIOJIb30BAaHUS KPUCTAIUIOB, KUAKOCTHBIM TEPMOMETp, AATUUK
6.19 TeMIIepaTypbl,  TEPMOC, CHUCTEMa  OTOIUIEHUS  JIOMOB,

TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOWHa, JBUTATENb
BHYTPEHHET0 CrOpaHu.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

OnexTpuzanys Ten. J[Ba poaa 3IeKTpUUYECKUX 3aps10B




B3aumoneiictBue  3apsokeHHbIX  Tenl.  3akoH — Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aMMOJCHCTBHS 3apsSOKEHHBIX Tell OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX]Ty T€JIaMH )
Onektpuueckoe mnosie. Hanpssk€HHOCTD AJIEKTPUYECKOro MOJIS.

7.3 [IpuHtn ~ cynmeprno3umuu  SJAEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenn JIEKTPUYECKUX 3aps10B. DneMeHTapHbIN
7.4 anekrpudyeckuil 3apsia. CrpoeHue aroma. IIpoBonHuku u
JUDJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DNeKTpUUECKUM TOK. Yenosus CYILIECTBOBAHUA
' AIIEKTPUYECKOr0 TOKa. MICTOYHMKN OCTOSIHHOTO TOKA

77 JleficTBUSI DJNIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOE HalPsHKEHNE

79 ConpoTuBieHHe MPOBOJHUKA. YIEIbHOE CONPOTHBIICHUE
' BEILIECTBA

7.10 3akon Oma aJ1g y4acTka 1enu

7.11 [TocnenoBarenbHOE U NapaieIbHOE COETUHEHUE IPOBOIHUKOB

712 PaGoTa u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3akoH Jxoyms —

' Jlenna

713 DNEeKTpUUECKHUEe LIETH U MOTPEOUTENN INEKTPUUECKON 3HEPTUn

’ B ObITy. KOopoTkoe 3aMbIkaHue

714 ITocrossHHbIE ~ MarHuThl.  B3anmomeicTBHE  MOCTOSHHBIX

' MarHuTOB

715 MarnutHoe nosie. MaruutHoe noje 3emMJId U ero 3HaueHue AJis

' JKU3HH Ha 3emiie

716 Oneir Opcrena. MarHuTHOe TOJE DJIEKTPUUECKOTO TOKA.

' IIpuMeHeHne AIEKTPOMAarHuTOB B TEXHUKE
JleiicTBE MarHUTHOTO IIOJII HAa TPOBOJAHHUK C  TOKOM.

717 OnexTpoJBUrareab  IOCTOSHHOTO  Toka. Mcmonb3oBaHue

' QJIEKTPOJIBUraTeNIel B TEXHUYECKHMX YCTPOWCTBaX M Ha
TpaHCIIOpTe

718 Onpitel @apanes. SIBiaeHHE HIEKTPOMArHUTHOM WHAYKIHH.

' [Mpaswio Jlenma
OnextporeHepatop. CrnocoObl TMOMY4YEeHUS DIIEKTPUYECKON

7.19 SHEPTUH. DJEKTPOCTAHIIMM HA BO30OHOBISEMBIX HCTOYHHKAX
SHEPTUU
[TpakTueckue paboThI:

7.20 OnpIThl O HAOMIOJEHUIO AJIEKTPU3ALMU TeJl UHAYKIHEH U Ipu

COIIPHKOCHOBCHHMU.




HccnenoBanue AeCTBUS 3JIEKTPUIECKOTO MTOJISI HA IPOBOJHUKH
U JUDIIEKTPUKHU.

COopka 1 mpoBepka padOoThI JIEKTPUUECKON HENH MOCTOSIHHOTO
TOKA.

W3mepeHue U perysinpoBaHUEe CUIIbI TOKA.

W3mepeHnue U peryiupoBaHue HaIlPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYILIErOo 4epe3
pPE3UCTOP, OT CONPOTUBIEHUS PE3UCTOpPAa W HANpsSHKEHUS Ha
pe3ucrope.

OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb JJIEKTPHUUECKOTO
CONPOTHUBIICHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH
MIONIEPEYHOI0 CEYEHUSI U MaTepHuaa.

ITpoBepka IpaBuiia CJIOKEHUS HaIPsKECHUN npu
[IOCJIEZIOBATEIbHOM COEAMHEHUH ABYX pe3uctopoB. IIpoBepka
paBwia JUisl CWJIbl TOKAa IpU NApajuleJIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue padOThl AJIECKTPUUYECKOTO TOKa,
uaymero — yepe3  pesucrop.  OmnpeneneHne  MOUIHOCTH
ANEKTPUYECKOTO  TOKa,  BBIAEIAEMOM  HA  PE3HUCTOpE.
HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, MAYLIETO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJ
HarpeBatens. lccnenoBaHWe MarHUTHOIO — B3aUMOJIEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB. M3yueHue  MarHuTHOro  moJs
MOCTOSIHHBIX MAarHUTOB NpU MX OOBEIMHEHUU U pa3/IeICHHH.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIbI
B3aUMOJICMCTBUS KaTyIIKA C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJ€HUsT Toka B  Karymke. I3ydenwme neictBus
MarHUuTHOTO TOJIs1 Ha MPOBOAHUK ¢ TOKOM. KoHCTpyrnpoBaHue u
uzydyeHue paboTel anekrpoasuratens. M3mepenune KIIJ]
AIIEKTPO/IBUTaTENbHON YCTaHOBKH. ONBITHI 10 HCCIEI0BAHUIO
ABJIGHUS  DJIGKTPOMAarHUTHOM  MHIYKUUHU:  HCCIEJOBaHUE
M3MEHEHUH 3HaYeHMsI U HAaIIPaBJIEHUSI UHAYKIIMOHHOTO TOKa

@u3nYeCKUe SBICHHUS B MPUPOJEC: DJICKTPUUYECKHUE SIBJICHUS B
atMocdepe, DJIEKTPUUECTBO KUBBIX OPTraHU3MOB, MarHHUTHOE

721 noje 3eMiH, Jpeld IMON0COB, POJb MAarHUTHOTO MOJS IS
YKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
TexHnueckue  yCTpOMCTBA:  DJEKTPOCKOI,  aMIIEpMETP,
BOJITMETP, PEOCTaT, CUETYMK DIEKTPUUYECKOW DHEPIHH,
799 AIIEKTPOOCBETUTENBHbBIE npudopHl, HarpeBaTeIbHbIE
' AIIEKTPOIPUOOPHI (mpumepsl), AIEKTPUYECKUE
pelOXpaHuTeNH, 3JIEKTPOMAarHur, 3JIEKTPO/IBUTaTellb

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa




9 KVIACC

Kon
paszena Kox anemenTa [IpoBepsiemble 3JIEMEHTHI COICPKAHUS
MEXAHUWYECKUE SIBJIEHUA
21 Mexannueckoe JBHxkeHHe. MarepuanpHas Touka. Cucrema
’ orcuéra
8.2 OTHOCHUTEIHFHOCTh MEXaQHHUYSCKOT'O JIBYIKCHHS
8.3 PaBHOMepHOE NPSAMOJIMHENHOE IBUKEHHUE
8.4 HepaBHomepHoe mnipsAMosiuHelHOE JBOKeHUEe. CpeaHsa U
’ MTHOBEHHAsl CKOPOCTh TeJia MPU HEPABHOMEPHOM JIBMKEHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE MPSMOIMHENHOE IBUKEHHE
8.6 CBo6oaHoe nagenne. OublThl [anumaes
PaBHOMepHOE nBMKeHHE MO OKpykHOCTH. Ilepuox u wyactora
8.7 oOparreHusl. JInHeliHas n yIioBas CKOpOCTH.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE
8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHna
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHUUMI cynepno3uium cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 2 13 Cunia TpeHusi: cujla TPEHHs CKOJIbKEHHS, CHJIa TPEHUsS MOKOS,
' JIpyTUE BUbI TPEHUS
2 14 Cuiia TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEHHE
' CcBOOOIHOTO NaIEHUs
215 Jewxenne mmaner Bokpyr Connma. IlepBas kocmuyeckas
' ckopocTb. HeBecoMocTh U neperpy3ku
8.16 PaBHOBecue MaTepuanbHOM Touku. AOCOTIOTHO TBEPAOE TENIO
2,17 PaBHOBecue TBEPHOro Tena € 3aKPEIIEHHOW OCBhIO BpALICHHS.
' MowmenT cunsl. LlenTp TsokecTn
8.18 Nmnynsc Tena. M3menenue umiynsca. MIMiyisce cumsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBHXKCHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
2.2 Pabora cun Tspkectu, ymnpyroctd, TpeHus. CBsi3b SHEPrUM U
' padoTHI
293 [loTeHuumanbHast SHEPTUs Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emim
8.24 [ToTeHnnanbHas SHEPTUs CXKATON NPY>KUHbI




8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKkoH COXpaHCHUA MEXaHUYEeCKOMH OHEpPIrun

8.27

[TpakTrueckue pabOTHI:

OrnpeziesieHne CpeHEeH CKOPOCTH CKOJIBKEHHS Opycka WiIu
JBIDKCHHS IIApHKa MO HAKJIOHHOW TIiockoctH. OmnpeneneHue
YCKOpPEHHUsI Tella TMPU PaBHOYCKOPEHHOM JBIKEHHUHU TIO
HaAKJIOHHOM MIIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM  IIYTH  OT  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBFDKEHUU 0€3 HAYaIbHOW CKOPOCTH.
IIpoBepka rUmoTessl: €Ciau IPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJbHOW CKOPOCTH IyTH OTHOCSATCSA KaK psAJl HEUETHBIX
Yucel, TO  COOTBETCTBYIOIIME  MPOMEXKYTKH  BpEMEHU
OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJTBI TPEHUS CKOJIBKEHHUS OT CHITBI
HOpMaJIbHOTO naBiieHus. OnpezaeneHne KodPpGUIIMEHTa TPEHUS
CKOJIBIKCHUS. Omnpenenenue JKECTKOCTH MPY>KUHBI.
OnpeneneHne pabOTHl  CWIBI TPEHHS TIPU  PAaBHOMEPHOM
JOBUXKCHUHN TCJ1a 110 I“OpI/I30HTaJII)HOI\/JI HOBCpXHOCTI/I.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME Tpy3a C
HCIOIL30BaHUEM HEIMOIBHIKHOTO U IMOJIBIIKHOTO OJI0KOB

8.28

®duznyeckue SBICHUS B npupoac: IpUIuBbl W OTJIMUBBI,
JBHXKXCHHUC IIJIaHCT ConHeunon CUCTCMbI, PCAKTUBHOC JIBUXKCHHC
JKHUBBIX OPTaHHU3MOB

8.29

Texunueckue yCTpOﬁCTBaZ CIIMAOMCTP, HOATYHUKU II0JIOKCHUA,
pacCTodHuAd U YCKOPCHUS, PaKCThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KoJIeOaHUI: TIepUO/], YacTOTa, aMILIUTY/1a
9.2 MareMaTtuyeckuii ¥ MNPy KUHHBIM MasTHUKUA. [IpeBpamieHue
’ HHEPIUu MpH KoJeOaTeTbHOM JABMKEHUH
9.3 3aryxatomue Konedbanus. BeiHyXkaeHHble Konebanus. Pe3onanc
Mexannueckue BosHbL. (CBONCTBA MEXAaHWYECKUX  BOJIH.
0.4 IIpononpHele U MONEpedYHbIE BOJIHBI. J[711MHA BOJIHBI U CKOPOCTH
) e€ pacrpocTpaHeHus. MexaHHuecKkrue BOJHBI B TBEPIOM TeJe,
CEHCMHYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 Wnudpa3Byk u yabTpa3Byk
[TpakTiueckue paboThI:
Ornpezenienre 4acTOThl U IEPHO/Ia KOJIeOaHU MaTeMaTHIECKOTO
9.7 MasTHHKA.

OmnpeneneHre 4YacTOThl W Iepuoja KoJeOaHWW MpyKUHHOTO
MasiTHUKa




Uccnenosanue 3aBUCUMOCTH rnepuoja KoJieOaHuii
MOJIBELICHHOTO0 K HUTH Ipy3a OT AJuHBI HUTU. MccrienoBaHue
3aBHCHUMOCTH IE€pHOoJia KOJIeOaHHI MPY>KUHHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHUMOCTH mepuoja KoseOaHuit
rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl I'py3a U >KECTKOCTHU
npyxuHsl. I3Mepenne yckopeHust cBOOOIHOTO NaieHus
@dusuyeckue SBIEHUS B IPUPOJE: BOCIPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHaMH,
9X0
9.9 TexHuuyeckue ycTponcTBa: 3X0J10T, UCIOIb30BaHUE YIbTPa3ByKa
' B OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI
10.1 ONEeKTpOMarHUTHOE  MoJie.  OJEKTPOMAarHUTHbIE  BOJIHBIL.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DneKTpoMarHuTHas rnpupoja ceera. Ckopoctb cBeTa. BoiaHOBBIE
' CBOMCTBA CBETA
10 [TpakTHdeckue paboTHI:
10.4 N3yueHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIbIO
MOOWIBHOTO TeleoHa
10.5 dusznyeckue SBICHUS B MPUPOJE: OMOIOTHMYECKOE AelCTBUE
’ BUJMMOTO, YJIbTPa(UOIETOBOTO U PEHTT€HOBCKOTO M3ITy4EHH
10.6 TexHuyeckue ycTpoNCTBa: MCIOJIB30BAHUE DJIEKTPOMArHUTHBIX
’ BOJIH JUISl COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. IcTouHMKH cBeTa
11.2 IIpssMONMHENHOE pacpOCTpaHEHUE CBETA
11.3 Otpaxkenue cBera. [1nockoe 3epkano. 3ak0OH OTpakKEeHHUs CBETa
114 IIpenomiienne cBera. 3akoH IpenomiieHHs cBera. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop stydeit B ivH3e
11.6 OnTuueckas cuctema doTroanmnapara, MUKPOCKOIIA U TEJIECKOIa
1 117 I'maz  kak  onTuueckas  cucrema.  bim3opykocte U
' JATbHO30PKOCTh
118 Paznoxenue Oenoro cBerta B crekrp. OnbiTel HbroToHa.
' CrnoxeHue CieKTpajabHBIX LBETOB. Jlucniepcus cBeTa
[TpakTHyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIjla OTPAaKEHUSI CBETOBOIO JIyda
11.9 OT yrJja MaJIeHHus.
N3ydyeHne xapaKTepUCTHK H300paxKeHHs] MpeaMeTa B IIOCKOM
3epKaje.




HccnenoBanue 3aBUCHUMOCTH yIJla TPEIOMJIEHHS] CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TPaHuLe «BO3/IyX — CTEKIIOM.
[TonmyueHnue n300paskeHHIA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (GOKYCHOTO PpacCTOSHHUS M ONTHYECKOH CHIIBI
coOMparoIIe JTMH3BL.

OnbITH IO PA3TI0KEHHUIO OEIIOTO CBETa B CHIEKTP.

OMBITH 110 BOCIPUSATHIO I[BETA MIPEIMETOB MPHU UX HAOIIOICHUN
Yyepe3 [BETOBBIC (PHIIBTPHI

11.10

®dwusnyeckue siBIeHUs B mpupoje: 3arMmenus Comnnama u JIyHBI,
[BETa TeJI, ONTHYECKHE SBJIEHUsA B atMocdepe (1BeT HeOa,

pedpakuus, pagyra, MUPax)

11.11

TexHuyeckue yCTpOMCTBa: OYKH, IMEpHCKoM, QoToanmnapar,
ONTUYECKHE CBETOBOJIbI

12

KBAHTOBBGIE ABJIEHUA
2.1 OnbiTel Pezepdopna u muaHerapHas Mojenb aTtoma. Mojenb
' aroma bopa
122 Hcnyckanue W IOMNIOLIEHME CBeTa aroMoM. KBaHTBHI
' JIuneituaTele cEKTpsI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue atomHoro sapa. HykinonHass Moznens aTOMHOTO siapa.
' W3oTons
12.5 PannoaktuBHble npeBpaiieHusd. Ilepuon nomypacnaga aToMHBIX
' saep
126 SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsAIOBOIO U
' MacCOBOT'O YHCEI
12.7 OHeprus cBsA3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
12.8 Peakuuu cuntesa n nenenns anep. Mcrounuku sueprun ConHna
' 1 3BE3]
12.9 Snepnas oHeprertuka. JlelicTBUE pagMOAKTUBHBIX U3JIyYCHUN HA
' JKHBBIC OPTaHU3MBI
[TpakTrueckue paboThI:
HabmtoieHue CriomHbIX U JINHEHYaThIX CIEKTPOB U3JIyUECHHUS.
12.10 HccnenoBanue TPEKOB: M3MEpPEHHWE DHEPIUM  YaCTHIIBIIIO
TOpPMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (hoHa
Puznueckue SABJICHUSA B MIpUpOAE: €CTECTBEHHBIN
1211 palMOaKTUBHBIA (OH, KOCMHMYECKHE JIy4H, pPaJdOaKTUBHOE
' W3JTy4YEHUE MPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAAHMOAKTUBHBIX
M3JTy4YE€HUH Ha OPraHU3M 4eJI0BEKa
12.12 TexHnueckue yCTpoMCTBa: CHEKTPOCKON, WHAMBHUIYaJIbHBII

AO03UMCETP, KaMCpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3y/ibTaTaM 0a30BOr0
YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O
o0miero oopazopanus Ha ocHoBe PI'OC

ITonnmanue ponu (GU3MKKU B HAy4HOH KapTHHE MUpa; cHOPMUPOBAHHOCTD
0a30BBIX MPEJICTABICHUH O 3aKOHOMEPHOW CBSI3M U IO3HABAEMOCTH
ABIICHUA  TPUPOABI, O  pOJIM  OKCIOepuMeHTa B  (usmke, O
cucteMooOpasyromed ponu (U3MKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKHA M TEXHOJOTHH, 00 SBOMOLIUHN (PU3MYECKHX 3HAHUN M UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE MHMpa, O BKJIAJE POCCHUHCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, OOBACHEHHE IPOLIECCOB
OKPYKaroIllero Mupa, pa3BUTUE TEXHUKH U TEXHOJIOTUI

3HaHUA O BHJAX MaTepud (BEIIECTBO M IOJIE), O JABIKEHUU KakK CIocoode
CYILIIECTBOBAHMSI MaTepuH, 00 aTOMHO-MOJEKYJISPHOW TEOpUU CTPOCHUS
BElIeCTBa, O (DPU3MUYECKON CYIIHOCTH SIBIICHUN MPUPOIbl (MEXaHHMYECKHX,
TEIUTIOBBIX, JIEKTPOMATrHUTHBIX U KBAaHTOBBIX); YMEHHUE Pa3JINuaTh SBJICHUS
[0 ONHCAaHUI0O HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHPYIONINX JaHHOE (PU3MYecKOoe sBIICHUE; YMCHHE pPAaclo3HaBaTh
MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHM B OKpYKAlOIIEM MHDE,
BBIJIETISISL UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnangenne ocHOBaMH MOHSTHIHOIO arrapara U CHUMBOJIMYCCKOI'O SA3bIKa
(I)I/I3I/IKI/I U HCIIOJIB30BAaHUC HX IJId PCHICHUA y‘le6HHX 3ala4; YMCHUC
XapaKTCpPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘leCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIIOJIb3YA (bsz[aMeHTaanHe N OMIINPUICCKHUEC 3aKOHBI

YMeHHe OmNHUCHIBaTh HU3YYCHHBIC CBOIMCTBa TEI H (I)I/ISI/I‘leCKI/Ie SABJICHUA,
HCIIOJIb3YA (bI/I3I/I‘-IeCKI/IC BCIIMYHUHBI

Brnagenne ocHOoBaMHM METOJOB HAy4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
npaBuj 6€30MacHOro TpyAa: HabmtoieHne (PU3NUECKUX SBIICHUMN:

YMEHHE CaMOCTOSTEIHHO COOMpPATh SKCICPUMECHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Habopa 00OpYAOBaHMS MO WHCTPYKIIMH, ONMKUCHIBATH XOJ OIbBITA U
3aMKChIBaTh €r0 Pe3yNbTaThl, (GOPMYIHPOBATH BHIBOAbI;

MPOBEJICHUE TMPSIMBIX W KOCBEHHBIX HM3MEPEHUN (PU3NYECKUX BEIUYUH:
yMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATEIbHO  CcOOMpaTh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY [0 HWHCTPYKIIMU, BBIYUCIATH 3HAUCHUE
BEJTMYMHBI ¥ aHATU3UPOBAThH MOJYYEHHBIE PE3YNbTAThI ¢ YUETOM 3aaHHOMN
MOTPEIIHOCTH PE3YJIbTATOB H3MEPEHU;

IMPOBCACHUC HECJIOKHBIX SKCIICPUMCHTAJIBHBIX HCCHC}IOB&HHﬁ;
CaMOCTOSITENIbHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY U MPOBOIUTH
WCCIIC/IOBAaHUE 10 WHCTPYKIIUH, TPEACTABISTH MOJyYECHHBIE 3aBUCUMOCTH




(GU3MYECKUX BETWYMH B BHjae TaOmuIL u rpaduKOB, YUYUTHIBATh
MOTPENIHOCTH, JIeJIaTh BBIBOJBI 110 pe3yJIbTaTaM HCCIICIOBAHUS

[Tonnmanue XxapakTepHBIX CBOMCTB (PM3MUYECKUX MoOJenel (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TENO0, MOJAETU CTPOCHMS ra3oB, JKUIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJENIb aToMa, HYKJIOHHAs MOJI€JIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHHUS (PU3NYECKHUX TPOLIECCOB

YMeHnue o0bACHATH (PU3NUYECKHE MPOLECCH U CBOICTBA TEJ, B TOM YUCIIE H
B KOHTEKCTE€ CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIIATH IMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTDH
OOBsSICHEHHE C ONOpOH Ha HM3y4YCHHBIE CBOWCTBA (PU3MUECKUX SIBICHUH,
¢du3nveckre 3aK0HbI, 3AKOHOMEPHOCTH U MOZEIH

YMmenue pemate pacu€THble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHUI), UCIOJIb3YS
3aKOHBI U (hopMyIibl, CBA3BIBAIOIINE (DPU3UUYECKHE BEJIMYMHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBUE 3a/layd, BBIABJISTH HEINOCTAIOLIUE JaHHBIC,
BbIOMpAaTh 3aKOHBI U (GOpPMyJbl, HeoOXoAuWMBIE s €€ pelleHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOJUTH Pacu€Tbl U OLECHUBATh
PEaTMCTUYHOCTh MOJYYSHHOTO 3HAYCHUsI (PM3MUECKOW BEIWYHMHBI, YMEHUE
ONpEeAEATh Pa3sMEPHOCTh (U3NYECKOM BEJIIMYMHBI, IIOJYYEHHOW IpH
pelIeHnH 3a/1a4uu

YMeHHe XapaKTepHU30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, W TPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
MPOIIECCOB 10 MX OMHCAHUIO, HCIIONB3Ys 3HAHUS O CBOMCTBAX (PU3UUYECKUX
SBJICHUH U HEOOXOJUMBbIEe (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHue HCronb30BaTh 3HAHUS O (PU3UYECKUX SIBICHHUSIX B MOBCEIHEBHOMN
KU3HU A7 oOecrieueHuss Oe30MacHOCTH MpH OOpalieHuu ¢ OBITOBBIMU
npubopaMu M TEXHHUYECKHMHU YCTPOWCTBAMH, COXpPaHEHHs 3J0pPOBbS U
COOJTIOZICHUSI HOPM DKOJOTHYECKOTO TOBENCHHUS B OKpYKaOIIeH cpee;
MOHMMAaHUE HEOOXOIUMOCTH TPUMEHEHHS JIOCTWDKCHUH (U3WKU |
TEXHOJIOTHH JIJIS pallMOHATILHOTO MPUPOIOTIOIE30BAHUS

11

OnelT  moucka, mpeoOpa3oBaHUs U  MpEeACTaBICHUS  HMHPOpMAIU
¢u3nyeckoro  coaepkKaHMsl €  MCIOJNb30BaHMEM  MH(GOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTMH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
MOJy4eHHON  WMH(pOpMallUM HA OCHOBE UWMEIOIIUXCS 3HAHWA U
JIOTIOJIHUTENBHBIX MCTOYHHMKOB; YMEHHE HCIIOJIb30BaTh IPHU BBIOJIHEHUU
yueOHBIX 3aJaHUi  HAYYHO-TIONMYJSPHYIO  JIUTepaTypy (U3NYECKOTro
COJIEpKaHus, CIIpaBOYHbIE MaTepUalbl, pecypcsl ceTu MHTepHeT; BiageHue
0a30BbIMHM HaBBIKAMU IpeoOpa3oBaHuss WHGOpPMALUK U3 OJHOM 3HAKOBOM
CUCTEMBl B JpPYryl0; yMEHHE CO34aBaTb COOCTBEHHBIE IHCbMEHHBIE U
YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALINK U3 HECKOJIBKUX HCTOUHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®PU3UKE

IIpoBepsieMblii 3JIeMEeHT COieP:KAHUS

Kox
1 MEXAHUWUYECKUE SBJIEHUA
L1 Mexanuueckoe nBrxkeHne. MatepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTh
) JIBU>KEHUS
PaBHoMepHOe u HepaBHOMepHOe JABMkeHHe. CpenHsas ckopocTb. Dopmyrna i
1.2 BBIYMCIICHHS CpeIHEH CKOPOCTH: V = S/t
PaBHOMepHOE NpsAMONMHENHOE TBUKEHUE. 3aBUCUMOCTh KOOPJMHATHI TeJla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
1.3 x(f)=x,+vt
I'padbvky 3aBUCHMOCTH OT BpEMEHU JUISI TMPOCKIUH CKOPOCTH, IPOCKIHH
MEePEMEIICHUS, ITyTH, KOOPIUHATHI IPH PABHOMEPHOM IPSMOJIUHEHHOM JABMKCHUN
3aBUCUMOCTh KOOpJAMHATBl Te€jla OT BPEMEHM B Clly4ae pPaBHOYCKOPEHHOTO
MPSIMOJIUHEHHOTO JIBUKCHHS:
2
-Sx':r} =1':|;|: *f_ax * ?
<
@opMyIIbl Uil MPOEKIMH TePEMELIEHHUs, TPOCKIIUU CKOPOCTU U MPOEKIUU YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEWHOM JIBUYKEHUU
2
1.4 -SI(E‘)ZU‘]I'E‘+HI'E.
U_,{.(f) =Upx T4, 1,
a.(f)=canst,
Ulr‘ - l"}l:r‘ =2£I_T.S'_T
I'padviky 3aBHCUMOCTH OT BpEMEHH ISl MIPOEKIIMHU yCKOPEHUS, MPOEKIIMU CKOPOCTH,
MPOSKIIMH TEPEMEIICHUs, KOOPAUHATHl IPH PABHOYCKOPEHHOM MPSIMOJIUHEHHOM
JBUKCHUH
CBobGonnoe manenue. DopMyibl, ONUCHIBAIONINE CBOOOAHOE TMAJeHHE Tella IO
L5 BEePTHKAMH (IBUKCHHE Tela BHHU3 WJIM BBEPX OTHOCHTEIHHO IMOBEPXHOCTU 3E€MIIH).
' I'paduku 3aBUCHMOCTH OT BpEMEHU ISl MPOSKIIMKA YCKOPEHUS, TIPOSKIIMH CKOPOCTH U
KOOpPJUHATHI IPU CBOOOJHOM NaI€HUHU Tella O BEPTUKAIN
CKopocTh paBHOMEPHOTO JABUKEHHMSI TeJa 10 OKpYKHOCTH. Harmpasiienue ckopocTH.
1.6 @opMyna [ BBIYMCIEHHS CKOPOCTH 4Ye€pe3 paauyC OKPYKHOCTH M IEPUOL

oOparnieHus:




LlenTpocTpeMuTteabHOE yCKOopeHue. HamnpasiieHre eHTPOCTPEMUTEIBLHOTO YCKOPCHUSI.
d)opMyHa JJI BBIYMCIICHUA YCKOPCHUA:

2
b
“W=R
®opmyiia, cBsI3bIBaIONIas IEPUOJT U YACTOTY OOpaLCHHUS:
vl
T

Macca. IInoTHOCTB BellleCTBa. CDOpMy.TIa JJI BBIYUMCIICHUSA ITINIOTHOCTH !

_m

1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CloxxeHue CHil
1.9 SIBnenune unepuuu. [lepsriit 3akon HproToHa
Bropoii 3akon HerotoHa:
1.10 F=m-d
CoHarpaBIe€HHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO
Bzaumopencreue ten. Tpernit 3akoH HeroToHa:
1.11 F. p S _FI.—Z~2
Tpenue MOKos W TpeHHE CKOJbkeHusa. DopMyna Juisi BBIUUCICHUS MOIYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F_=un-N
1.12 p=H
Hedbopmarus tena. Ynpyrue u Heynpyrue aedopManun. 3aK0H yopyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHne. 3aKOH BCEMUPHOTO TATOTEHMUS:




my -1,
F=G-—L1 _2

R -
Cuna TspkecTH. Y cKOpeHHe CBOOOJHOIO HaleHHs.
@dopmyia 1715 BBIYUCICHUS CHITBI TSHKECTH BOIM3H noBepxHocTu 3emin: F = mg.
JBmxenue mianet Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocTs 1

Ieperpy3Ku

1.15

Nmmynbe Tenna — BeKTopHas GU3NYecKasi BEIMYUHA.
p=mi

I/IMHYJ'IBC cucTeMbl Ten. 3MeHeHnne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXpaHCHUA UMITYJIbCa IJIsd SaMKHYTOﬁ CUCTCMBI TCJI.
D=y, +in, U, =const

PeakTuBHOE ABMXKEHUE

1.17

MexaHuueckas pa60Ta. CDOpMy'J'Ia JJI BBIYUCIICHUA pa6OTLI CHJIBI:

A=Fscosct

Mexannuyeckast MOIITHOCTD:

n=4
r

1.18

Kunernueckas u noreHuanbHas sHeprus. @opmMyiia 1J1 BBIYACICHUS] KHHETHYECKON
JHEPIUHU:
2
E =M
2

Teopema o knHeTHUECKON YHEprun. PopMyIa il BBIYMCICHHS TOTEHIMAIIBHON
SHEPTUH TEJa, OIHATOrO
Haj 3eMiei:

E,=mgh

1.19

Mexanundeckasl SHEpTHUs:
E=E.+E p
3aKOH COXpaHEHUsI MEXaHWYEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHMYECKOM 3HEepPTruu B OTCYTCTBHE CUJI TpeHus: £ = const.
IIpeBpamieHne MeXaHMUECKON PHEPTUH NTPH HATUYUH CUIIBI TPEHUS.

1.20

[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:




M +M, +..=0
[ToaBrxHBIN 1 HeOABWKHBIN O0510Kku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesnas
A—aarpaqe:ﬂ:aaﬂ

1.21

JlaBienue TBEPIOTO TeNa.
dopmyna 1715 BBIYUCICHUS JaBIeHUs TBEPAOro Tena:
F
pP= Ch
JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH SKUIKOCTH.
dopMmya 17151 BBIYMCICHUS 1aBJIICHUS] BHYTPU KUIKOCTH:

P=pgh+Pu,
1.22 | 3axon Ilackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. @opmyia sl ONPECICHHS BHITAIKUBAIOIIECH CUJIbI, JCHCTBYIOIICH
Ha TeJI0, IOTPYKEHHOE B KUAKOCTb WM ra3:
1.23 F_-"q:a:. =pgV
Ycnosue ruiaBanus tena. [ImaBanue cy0B 1 BO3AyXOIUIaBaHUE
Mexanudeckue Kosie0aHus. AMIUIATYAQ, MEpUOA M 4YacToTa Kojebanwit. dopmyna,
CBSI3bIBAIOIIAS YACTOTY M MEPUOJI KoeOaHuil:
1.24
VvV = L
T
125 MaremMatnueckuii M = NOpPYXKUHHBIM ~ MasaTHUKHA. [IpeBpamieHue sHeprum  Ipu
' KOJIe0aTeILHOM JIBUKECHUH
1.26 | 3aryxaromue konebanus. BeiHyxnennsie konedanus. Pezonanc
Mexannueckue BosHbI. [IposonbHbIe U MonepevHble BOJIHBI. J{JI1MHa BOJHBI U CKOPOCTH
pacnpocTpaHEHUs BOJIHBI:
1.27 -
h=v-T
198 3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHULE JBYX
' cpea. UHdpa3Byk U yIbTpa3ByK
IIpakmuyeckue pabomul
N3mepenue cpeHell IIIOTHOCTH BEIIECTBA; apXUME0BON CUIIBL; KECTKOCTH NPYKUHBL,
129 KO3 pUIHMEHTa TPEHUS CKOJIbKEHHS; paOOThI CHIIBI TPEHUS, CHIIbI YIIPYTOCTH; CpeIHE

CKOpPOCTH ABHIKCHUA 6py01<a 110 HaKJIOHHOM IINIOCKOCTH, YCKOPCHUMA 6py01<a npu
JABHKCHHU Io HaKJIOHHOM IIJIOCKOCTH, YaCTOThbI n nepuona KoJieOaHMit
MAaTEMAaTUYCCKOTO MAasATHUKA, YaCTOThI U II€pUOJa KoJIeOaHmit MPY>XUHHOI'0O MasgTHHUKA,




MOMEHTa CHJIbI, JCHCTBYIOIIErOo Ha pblyar; paboThl CHUJIBI YNPYTrOCTH MpPHU MOIBEME
rpy3a ¢ IOMOIIIbIO HETIOABMXKHOTO OJI0Ka; pabOThI CHIIBI YIIPYTOCTH IPU MOIBEME Irpy3a
C MIOMOILBIO MOABMKHOTO OJI0Ka.

HccnenoBanmne 3aBUCUMOCTH apXUMEIOBOI CHIIBI OT 00bEMA MOTPYKEHHOM YacTu Teja
U OT IUIOTHOCTHU >KMJIKOCTH; HE3aBUCHUMOCTH BBITAQJIKMBAIOLIEH CHJIBI OT MAacchl TENa;
CWJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOIO JABJIEHUS U OT poJia OBEPXHOCTH;
CWIBI YIPYTOCTH, BO3HUKAWOIIEH B MPYKUHE, OT CTENCHH JehOopMalud MPYKUHBL
YCKOpeHHUs1 OpycKa OT yIJia HakJOHA HalpaBIAIOLICH; meproa (4acToThl) KojaeOaHmi
HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepuojia KoieOaHUuN MPYyKUHHOIO MasiTHUKA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI; MCCIEIOBAaHUE HE3aBUCUMOCTU Mepuoaa
KojeOaHUi HUTSHOTO MasiTHUKAa OT Macchl rpy3a. lIpoBepka yclioBusi paBHOBECHS
phluara

Qusuueckue a61enuUs 6 npupode. TPUMEPbI IBIXKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
KUBOM U HEXUBOU NMpPUpPOAE, EMCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, IPUIUBBI U
OTJUBBI, JBUXEHHE IUIaHEeT COJIHEYHOH CUCTEMBbI, PEaKTHBHOE JBUKEHHME >KUBBIX

1.30 OpPTaHU3MOB, pbIUard B Telle YEJOBEKa, BIMSHUE aTMOC(EPHOTO ABJICHUS HA >KUBOU
OpraHusM, IIJJaBaHUE pbIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, X0
Texnuueckue ycmpoticmea: CHUIOMETP, JaTYUKU IOJIOKEHUS, pAacCTOSHUS U
YCKOpEHUS, JMHAMOMETD, MOAIIUIIHUKY, PAKETHI, PblYar, IOJBUKHBIA U HEIIOABHKHBIN

1.31 | OGnoku, HaKJIOHHAS IIOCKOCTb, POCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/bI,
YCTPOMCTBO BOJOIPOBOJIA, THPABIMUYECKUI IIpecc, MaHOMETp, GapoMeTp, BHICOTOMED,
MOPIIIHEBOM HACOC, apeoMETP, IXO0JIOT, UCIOIb30BAHUE YIIbTPa3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TIOJOXEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHS BELIECTBA.

2.1 Mogenu  TBEPIOro, JKUAKOTO M ra3000pa3HOrO  COCTOSHMM — BeEILECTBaA.
Kpucrannnueckue u amop¢Hble Tena

29 JiBmkeHue yactul] BemiecTBa. CBsI3b CKOPOCTH JIBMKEHHUSI YACTHI[ C TEMIEpaTypoil.

' BpoyHoBckoe nBuxkenue, nupdysus

23 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

2.4 | TemnnoBoe pacHIMpeHUE U CKATHE

2.5 TernnoBoe paBHOBECHE

26 BuyTtpennsist sneprus. PaboTa u Temonepenada kak crocoObl H3MEHEHUsI BHYTpPEHHEH

' SHEPTUH

2.7 Buasl Teronepenaun: TEmIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYEHUE
Harpesanne u oxnaxzaenue ten. KonuuecTBo TEIoThl. Y aelbHas TEII0EMKOCTD:

2 o=em(ty-1)
3aKOH COXpaHEHHUsI PHEPTUH B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql +Qg =0

2.10 | Hcnapenue u koHaeHcanus. M3MeHeHre BHYTpEHHENW SHEPTUH B MPOLIECCE UCIIAPEHUS




1 KoHJleHcanuu. Kunenue sxuakoctu. Y aenpHas TerioTa napooopazoanus: L = Q/m

2.11

Bnaxxnocts BO3ayXa

IInaBnenune un KpUucCTaJllIn3alus. Hsmenenue BHYTpeHHeﬁ OHCPIvM IIpU IJIABJICHHUU H
KpUCTaJUIM3alluu. YILCJ'IBHaSI TCIJIOTAa IIJIaBJICHHUA:

2.12
_9
~ m
)13 BHyTpeHHss 3Heprus cropaHusi TOILUIMBA. Y AelbHAs TEIUIOTa CTOPAaHUs TOIUIMBA: g =
' O/m
2.14 | Ilpunnmmnsl pabotsl TernoBsix asurareneii. KI1J] rermnoBoro qurarens
IIpaxmuyeckue pabomul
WN3mepenue yaenpHON TEIIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJWYECTBA
TEIUIOTHI, MOJY4YEHHOIO0 BOJAONH KOMHATHOW TeMmmepaTypbl (PMKCUPOBAHHOM MaccChl, B
515 | XOTOPYIO OmymieH HarpeThli LWINHAP; KOJIWYECTBA TEIUIOTHI, OTAAHHOIO HArpeThiM
' LWIMHIPOM, IIOCIIE OIyCKaHUsS €ro B BOJYy KOMHATHOM TEMIIEPATypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO37yXa; YJEJIBbHON TEIUIOTHI IUIABJIEHUS Jbja. MccienoBanue U3MEHEHMS
TEMIIEpaTypbl BOJbl IPH pA3IUYHBIX YCIOBHUSX; SBJIEHUS TEIUIOOOMEHA IpHU
CMEUIMBAaHNUH XOJIOAHOW U ropsiuei BOABL; IPOLEcca UCTIapEHUS
Dusuueckue A61eHUA 8 npupode: TIOBEPXHOCTHOE HATSKEHUE U KaWLISIPHBIE SIBJICHUS
2.16 | B mpupoae, KpuCTaIbl B mpupoiae, uzinydeHue CoJiHIA, 3aMep3aHUe BOJIOEMOB,
MOpCKHUE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoticméa.: KalWUISPbl, TNPUMEPHl HCIONb30BAaHUS KPHUCTAJIIOB,
2.17 | KUAKOCTHBIN TEPMOMETp, JAATUMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TMTPOMETPBI, ICUXPOMETD, TapoBas TypOUHA, IBUTATENIb BHYTPEHHETO CTOPaHUS
3 SJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 OnexTpuszanus Tein. J[Ba Buaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia
3.4 Onexktpuueckoe  moine. Hampsk€HHOCTh  anmekTpuueckoro  mosd.  [lpunHnmn
' CYNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenun  snextpuueckux  3apsaoB. JleHcTBUE  ANEKTpUYECKOrO  MOJsL  Ha
' aNeKTpuyecKue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
[TocTtosHHBIN snekTpuueckuid TOK. JledcTBus »nekTpudeckoro Toka. Cuia Toka.
3.6 | Hampsokenue.
I=q/t, U=A4/4
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHNUE:!
' R = pl/S
3.8 3akon Oma a5 yyactka snekrpuuecko nenu: [ = U/R
IlocnenoBarenbHOE COEITMHEHUE TPOBOIHUKOB:
3.9

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




[TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:

U=UgI=1+I;R=2.
- - ’,

-

CMelranHbIe COCIUHCHUA MMPOBOAHHUKOB

3.10 | PaGora u mourHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyins — Jlenna:
3.11 o=I 2 Rt
312 OnbIT OpcTena. MarHuTHOE 10JI€ MPSAMOro MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOM
' UHIYKIHN
3.13 | MarauTHoe 1noJse NOCTOSSHHOTO MaruuTa. B3anmoaeicTBre nocTOsIHHbIX MarHUTOB
3.14 | JleiicTBHUE MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue aneKTpoMaraiuTHoM uHAyKuuu. [IpaBumno Jlenua
IIpaxmuueckue pabomul
N3mepeHne >1eKTpUYecKoro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTU 3JIEKTPUYECKOTO
TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTU CHJIbI TOKA, BO3HUKAIOMIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JIAaMIIOYKa), OT HAMPSDKEHHS] Ha KOHIIAX MPOBOJHUKA; 3aBUCHMOCTHU COIPOTHBIICHUS OT
' JUIMHBl ~ TIPOBOJIHMKA, IUIOIIAM €ro  IONEPEYHOr0 CEYEHUs U YIEIbHOTO
COMPOTHUBIICHUS.
[IpoBepka mpaBwiIa UIsi SIEKTPUUYECKOTO HAMPSIKEHUS TIPH  TOCIIEI0BATEILHOM
COCIMHEHUW MPOBOAHUKOB; TMpaBUiia g CHUJIBI  DJEKTPUYECKOIO0 TOKa IMpHU
napayielbHOM COEIMHEHUU TTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Quzuueckue sA6leHUs 6 npupode. DICKTPUUECKHUE SBICHHS B aTrMocdepe,
3.17 | BNEeKTpUYECTBO KUBBIX OPTaHHU3MOB, MArHUTHOE TMoOJie 3eMiH, Apeiid MOIIOCOB, POJb
MarHUTHOTO TOJIA JIIs )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUUK
318 ANEKTPUYECKOM  SHEPruu, DIEKTPOOCBETHUTENbHBIE MPHOOPHI, HarpeBaTelbHbIC
' AIEKTPONPUOOphl  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTENH, JJICKTPOMATHUT,
AJIEKTPOJIBUTATEh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19 | DnextpomarautHsle BOIHBI. [lIKkana 3n€KTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mozeins cBeTa. [IpsamMonuHeliHOE pacIpoOCTpaHEHUE CBETa
3.21 | 3axoH orpaxeHus cBera. [lnockoe 3epkano
3.22 | IlpenomieHue cBeTa. 3aKOH MPETOMIICHHS CBETA
3.23 | Jlucnepcus cBeTa
394 JIunza. Xopa nydeit B nuH3e. @OKYyCHOE paccTOsIHUE JIMH3BL. OnTUyeckasl CUiia JUH3bL:
' D=1/F
3.25 | TI'ma3 kak ontuyeckas cucreMa. Onruyeckue npubopsl
396 Ipaxmuueckue pabomol

HiHPartH##l3Mepenne onTUYECKON CHUITbl COOMpAroIIel JTUH3bI; (POKYCHOTO PaCCTOSHUS




cobOuparomel JTUH3BI (0 CBOWCTBY PaBEHCTBA Pa3MEpOB IpeAMeTa U HU300pakeHus,
KOTJa MpeIMET PacToIOKEeH B IBOMHOM (DOKyce), ToKazaTess MPeToMIICHUs CTEKIIa.
###Par###lIccnenopanue CBOMCTBA HM300paXEHUs, IOJTYYEHHOTO C  ITOMOIIBIO
coOuparomeld JHH3bI; W3MEHEHHUsS (DOKYCHOTO DPACCTOSHHS JBYX CJIOKCHHBIX JIMH3;
3aBUCMMOCTH yTJia MPEJIOMJICHUS CBETOBOrO Jyya OT yrja NaJeHUsi Ha TpaHUle
«BO3/yX — CTEKJIO»

Dusuueckue s6/1eHUS 8 npupO()e: 3aTMCHHUA COJIHI_Ia n .H}’HBI, OBETa TCJI, OIITHYCCKHUC

3.27
ABIICHUS B aTMOocdepe (uBeT HeOa, pedpakius, pamyra, MUPax)
3.28 | Texnuueckue ycmpoticmea: O4KH, IEPUCKOT, (hoToaIapar, ONTUYECKUE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCT. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbga-u O6era-pacnaaa
4.2 OmnsiTel Pesepdopaa mo paccesnuto ansga-uactui. [lnanerapaas Mmoaens aroma
4.3 CocraB aromHoro sjpa. M3oromsl
4.4 [lepuon nmonypacnaja aTOMHBIX siAEp
4.5 | SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apAI0BOIO U MAaCCOBOT'O YHCET
Qu3zuueckue s61eHUs 6 npupode. €CTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMUYECKUE
4.6 | ny4d, pagMOaKTUBHOE M3IyYCHHE MPHUPOTHBIX MUHEPAIOB, ACUCTBUE PAJHOAKTHBHBIX
M3JIy4YeHUH Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHAWBUIYAIBHBIM JO3MMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SHCPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1.B. B. benara, H. U. Boponmnosa, U. A. Jlomauenkos, FO. A. [TaneOpariies; moj penakmuen
0. A. IlaneOparueBa. ®usuka. MuxeHepsl Oyaymiero. 7 kimacc: yriayOn€HHBIH YpOBEHB:
yueOHUK: B IBYX yacTax. Mocksa : [Ipocsemenue, 2025.

https://physics-engineers.ru/books/1

https://physics-engineers.ru/books/4

2.®u3nka: WHXKEHEphl OyAyIero: 7-il Kiacc: yrIyOJICHHBIM ypOBEHb: TETpab-TPEHAXKEP:
ydeOHoe mocobue, pazpaboTaHHoe B KoMmIiuiekTe ¢ ydueOHukom/ J[.A. Aptemenkos, B.B.
benara, H.W. Boponnosa; mox penaknuein FO.A. IlaneOparueBa - Mocksa: [Ipocsenienue,
2025.

3.benara B.B., BoponnoBa H.U., JlomauenkoB UN.A., [Tane6patnes FO.A./Ilox pen. 10. A.
[TaneGparieBa. duznka. MmkeHeps! Oyaymiero. 8 Kiacc. yriayOnEéHHBINH YPOBEHb: yUeOHUK: B
nByX yacTsax. Mocksa : [Ipocsemenue, 2025.

https://physics-engineers.ru/books/2

https://physics-engineers.ru/books/5

4.duzuka: WHXEHephl Oyayiero: 8-l Kiacc: yriIyOJICHHBIM ypOBEHb: TETpalb-TPEHAXKEP:
yuebHoe mocobue, pazpaboTanHoe B KoMmiuiekTe ¢ yueOHukom/ JI.A. Aptemenkos, B.B.
benara, H.W. Boponuosa; nox pemakuueinn FO.A. IlaneOparueBa - Mocksa: [Ipocsemienue,
2025.

5.benara B.B., Boponmnosa H.U., JlomauenkoB U.A., Ilane6parueB FO.A./Tlox pen. FO.A.
[Tane6patieBa B. B. ®usuka. Mmxenepsl Oynmymiero. 9 kiacc. yriayOnE€HHBIN ypOBEHB:
y4eOHHK: B IBYX dacTsx. Mockaa : [Ipocsemenue, 2025

https://physics-engineers.ru/books/3

https://physics-engineers.ru/books/6

6.0Ou3uKa: MHXKEeHepbl Oyayuiero: 9-if kiacc: yriayOJieHHBIH YypOBEHb: TeTpallb-TPEHaXep:
y4yeOHOe mocobue, paspaboraHHoe B Komiuiekte ¢ ydeOnmkom/ I[.A. Apremenkos, B.B.
benara, H.1. Boponnosa; nox penaxuueir FO.A. ITaneOparueBa - Mocksa: [Ipocserienue,

2025.r
7. MockoBkuHa E.I', Bonakos B.A.. COopHuk 3amau o ¢usuke. 7-9 kmaccsl. - M.: BAKO,
2025.
METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
1. bank 3amanuii A1 TEKYyIIETo OLIEHUBAHUSA 110 yueOHOMY mipenmery «Dusuka». OcHOBHOE

obmee oopa3zoBanne / A.A. Skyra, E.JI. Kouepruna, H.A. 3arpannunas ; mox pexa. JILLA.
[Mapmrytunoit. — M. : ®I'BHY «MHcTuTyT conepkaHusi U METO/10B 00yueHus», 2024 —
107 c.

besyrnosa I'.C., Maxuenko C. I'., Artamanuenko A. K., ®usuka. OO6oOmaromue
nmabopaTopHple  paboOTBI 33 Kypc (U3MKH OCHOBHOM  IIKOJIBI  (TIOBTOpEHUE,
cucremaruzanus, nojarotroBka k OI'D). Ilpakrukym / A.K. Aramanuenko, C.I.
Maxuenko. — PoctoB Ha Jlony: Jlernon, 2025.

I'opnosa JI.A., Jleromuna C.B. CoopHuK 33124 10 GU3UKe: THIpOocTaTuKa. 7-11 Kiacchl.
M.: BAKO, 2022.

JlocTmkeHMe  METalpeIMETHBIX PE3yJbTaTOB B paMKaX M3yY€HUS IMPEIMETOB
€CTECTBEHHO-HAy4YHOTro OJioka (OCHOBHOE oO0Omiee oOpa3oBaHHE) : METOIUYECKUE


https://physics-engineers.ru/books/1
https://physics-engineers.ru/books/4
https://physics-engineers.ru/books/2
https://physics-engineers.ru/books/5
https://physics-engineers.ru/books/3
https://physics-engineers.ru/books/6

pexomennauuu / H.A. 3arpannunas, JI.A. [lapmrytuna, AJO. Ilentun, A.B. TepemoB. —
M. : ®I'BHY «MHcTuTyT CcTpareruu pa3sutus odpaszoBanus», 2023 — 136 c.
KonTekctubie 3agaun. 3aganus K yuebHomy Kypey «@Duszukay : yuebHoe nocodue / A.A.
Axyra, JL.M. AcanoBa ; mox pen. JILA. Ilapmytunoit — M..®I'BHY «UHCcTUTYT
coJiepKaHusl 1 METOJIOB 00yueHus», 2024 — 61 c.

Jlpaktuueckue (;1aboparopHbie) paboThl MO yuyeOHOMY npenmety «Pusnkay. OCHOBHOE
obmee oOpa3zoBanue. CpemgHee obOmiee oOpa3oBanue : ydeObHoe mocobue /HO.B.
Crapokypos, A.A. fxyra, H.I'. XKnanosa ; nox pexn. JI.A. [lapmryrunoii. — M. :®I'bHY
«HCTUTYT copepKaHus U METOA0B o0ydeHus», 2024 — 28 c.

Cucrema OLIEHKM JOCTH)KEHUH IUIAHUPYEMBIX IPEAMETHBIX pPE3YJIbTaTOB OCBOEHUS
ydyeOHoro npeamera «dusukay : meroguueckue pekomennanuu /M.IO. Jlemunosa, A.1O.
[lentun. — M. : ®I'BHY «HCTUTYT cTpaTteruu pa3BuTus odpasoBanus», 2023 — 99 c.
YyeOHo-MeTonnueckoe oOecreyeHne MPOIEcCOB TMPEeNnoJaBaHus XUMHH, OHUOJIOTHH,
($u3MKK Ha YPOBHIX OCHOBHOTO OOIIETO U CPEeAHETO 00IIero 00pa3oBaHus ¢ BKIIOYEHUEM
JIOTIOIHUTEIBHOTO  MHXKEHEPHOTO KOMIIOHEHTa @ METOAMYECKHE pPeKOMeHanuu/
H.A.3arpanununas, JI.A.Ilapmytuna, A.A. fxyta, A.C. I'oponenckast, O.H. JlorBunosa. —
M. : ®I'BHY «MHCTUTYT coliep:kaHus U METOA0B 00ydenus», 2024 — 73 c.

7 xnacce
I'enpenmreiin JI.O., Kupuk JI.A., I'enpdprar U.M. 3amaun no ¢usmke aiasi OCHOBHOM
IIKOJIBI ¢ IpUMepamMu perienus. 7-9 knaccol./ mof pea. B.A. Opnosa - M.: Wnekca, 2023.
I'pomueBa O.W.. KoHTponbHBIE M CaMOCTOSITENbHBIE Pa0OTHl MO (U3UKE. 7 Kiacc: K
yueObHuky A.B. Ilepbiukuna «®usuka. 7 ximacey PI'OC. - M.: HznarenbcTBO
«Ox3amen», 2022.
Kupuk JI.A. Pa3HOypOBHEBbIE CaMOCTOSITENbHBIE M KOHTposbHbE padboTel. DI'OC.
®duszuka. 7xia. - M.: «Mnekcay, 2022.
Kupuk JI.A. Metonnueckue matepuaibl. ®usuka. 7xi. - M.: Mnekca, 2023.
Mapon A.E., Mapon E.A.. Jlumaktuyeckue wmatepuayibl. dDuszuka. 7Ki1.. ydeOHO-
Meroandeckoe rmocoowue. - M.: Jipoda, 2023.
Mapon E.A. OnopHble KOHCIIEKTHI U pa3HOYpOBHEBbIE 3aaHus. Pusuka. 7 kiacc. - CI16:
00O «Bukropus mroc», 2023.
Meroanueckuii keiic. ['mapocratnueckoe nasnenue (Pusuka. 7 xkiacc) / T.B. Caymikuna,
A.A. fkyrta ; non pen. JLU. AcanoBoii. — M. : ®I'BHY «MHcTUTYT comepxaHus u
MeTOA0B 00yueHus», 2024 — 12 c.
MockoBkuHa E.I'., BonkoB B.A.. C6opHuk 3amau no ¢usuke. 7-9 knaccel. - M.: BAKO,
2025.
COopHuk TecTOBBIX 3amaHuii mo ¢usuke. 7 kmacc /Coctr. H.K. Xannanos, T.A.,
Xannanosa. M.: BAKO, 2024.

8 kimacc
JTennenmreiin JI1.O., Kupuk JLA., I'enbprar U.M. 3agaun no ¢usuke 1jis OCHOBHOU
LIKOJIBI ¢ TpUMepaMu petieHus. 7-9 knaccsl./ mof pex. B.A. Opnosa - M.: Unekca, 2023.
Kupuk JI.A. Metoaunueckue marepuansl. Pusuka. 8xi. - M.: Unekca, 2023.
Kupuk JI.A. Pa3HOypoBHEBbIE CaMOCTOSITENbHBbIE M KOHTposibHbIE padboTel. DI'OC.
®duszuka. 8 k1. - M.: «Mnekcay, 2023.
KonTponbHo-uzmepurensupie Matepuansl. @usuka: 8 kmacc/Coct. H.M. 3opun. - M.:
BAKO, 2017.
Mapon E.A. OnopHble KOHCTIEKTHI U pa3HOYpOBHEBbIE 3a1anus. Pusuka. § kiacc. - CI16:
00O «Buxkropus mroc», 2023.



Maporn A.E., Mapon E.A.. Jlumaktudyeckue wmatepuaynbl. Puszmka. 8ki.. ydeOHO-
MeTomdeckoe mocooue. - M.: [Ipoda, 2023.

Meroandeckuii keic. DiekTpoMarHuTHas wuHAyknusa. (Pusmka. 8 kiace) /T.B.
Caymkuna, A.A. Sxyra ; non pea. JLU. AcanoBoit. — M. : ®I'BHY «UuctutyT
coJiepKaHusl 1 METOJIOB 00yueHus», 2024 — 15 c.

MockoskuHna E.I'., BonkoB B.A.. CoopHuKk 3amau no ¢usuke. 7-9 kmaccel. - M.: BAKO,
2025.

COopuuk TecToBBIX 3amanuii mo ¢usuke. 8 kimacc /Cocr. H.K. Xannanos, T.A.,
Xannanosa. M.: BAKO, 2024.

9 knacc
I'enpgenmreiin JI.O., Kupuk JILLA., I'ensprar U.M. 3amaun no ¢usmke aasi OCHOBHOM
IIKOJIBI C IpUMEpaMu pemeHus. 7-9 kinaccol./ mox pena. B.A. Opnosa - M.: Unekca, 2023.
I'enpenmreiin JI1.O., Kupuk JI.A., I'enbdrar .M. Pemenue kimroueBbIX 3a7a4 no Gpu3nke
JIISI OCHOBHOM IIKOJIBL. 7-9 Kiacchl. - M.: Mnekca, 2023.
Kupuk JI.A. Metoauueckue marepuainsl. @usuka. 9xi. - M.: Unekca, 2023.
Kupuk JI.A. Pa3HOypOBHEBbIE CaMOCTOSITEIbHBIE M KOHTposbHbIE padboTel. DI'OC.
®duszuka. 9 k1. - M.: «Mnekcay, 2023.
KonTtponbHo-uzmepurensusie Matepuansl. @usuka: 9 kmacc/Coct. H.M. 3opun. - M.:
BAKO, 2023.
Mapon A.E., Mapon E.A.. CamocTosTenbHbIE U KOHTPOJbHBIE paboThl. Pusnka. 9 Ki.:
yaeOHO-MeTon4Ieckoe mocodue. - M.: [poda, 2023.
Mapon E.A. OnopHble KOHCTIEKTHI U pa3HOYpOBHEBbIe 3a1anus. Pusuka. 9 kiacc. - CII6:
00O «Bukropus mitoc», 2023.
Mockoskuna E.I'., BonkoB B.A.. Coopuuk 3aaau no ¢usuke. 7-9 kmaccel. - M.: BAKO,
2025.
COopuuk TecToBbIX 3amanuii mo ¢usuke. 9 kimacc /Cocr. H.K. Xannanos, T.A.,
Xannanosa. M.: BAKO, 2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Pazgen Meronuueckue Marepuaisl / MeToauueckue nocooust 1 peKOMeHJaluu. —
URL: https://edsoo.ru/mr-fizika/

2. Paznen Meronndeckue marepuaibl / MeToauueckue BUICOYPOKH (B TOM YHCIIE 10
¢uzuke). — URL: https://edsoo.ru/metodicheskie_videouroki/

3. Paznen Meronuueckrue HHTEPAKTUBHBIE KEHCHI: CIIO’KHBIE BOIIPOCHI IPENOIaBaHHs
y4eOHBIX NpeaMeToB (B ToM yucie no ¢pusnke).—URL:
https://edsoo.ru/metodicheskie kejsy/

4. Paznen Meronuueckue ceMuHapsl / Gusuka. — URL:
https://edsoo.ru/metodicheskie-seminary/ms-fizika/

5. Paznen BuprtyanbHble 1abopaTopHbIe U IPAKTUYECKUE paOOThI HA YIiIyOJI€HHOM
YPOBHE OCHOBHOT'O 00111ero 00pa3zoBanus (B ToM yucie, o ¢pusuke). — URL:
https://content.edsoo.ru/lab/

6. Pazmen Bcepoccuiickas onumnuana mkoabHUkoB / @usuka.—URL:

https://vserosolimp.edsoo.ru/physics

[IpoekT «Pusmka st Bcex» https://Gusnkamnsascex.pd/

bubnuoreka nudposoro odpasoBarenbHOro KouteHTa https://Monypoku.pd/

«MuTepueTY pok» https://interneturok.ru/

0. «Yuu.py» https://uchi.ru/
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TOUKA «MGA

O

11. OKO BIIP. ®usuka https://oxoBnp.pd/catalog

12. O6naxo 3nanuii. I[Togroroska xk OI'D. ®usuka, 9 kaacce .https://oblakoz.ru/

13. «IKnace» ®@usuka. https://www.yaklass.ru/p/fizika?ysclid=mnd68jhy8q742870059

14. BuptyasibHbie 1ab0OpaToOpHbIC U MPAKTHUYECKUE pabOThI HA YIITyOJICHHOM YPOBHE
https://content.edsoo.ru/lab/subject/2/

Ha ©6a3e o0OpazoBarenbHOro IieHTpa «Todka pocrta»
I'bOY COII Nel ropona I[ToxBHCTHEBO obOecriednBaeTCs
peanu3anus o0pa3oBaTenbHOI IPOrpamMMBl
TEXHOJOTUYECKOM  HaNpaBJIEHHOCTH MO  yuyeOHOMY
npeamery «dusznkay.

OGopyAoBaHUe LEHTPa eCTECTBEHHOHAYYHOH U
TE€XHO0JIOTHYeCcKOo HanpaBjieHHocTel «Touka PocTa»:

becnpoBoanoii myneTuaaTuvk Releon Air «®uszuka-5».
becnipoBoHOW  MyJNBTHIATYMK  BBINOJHEH B  BHJAE IUIATGOPMBI €
MHOTOKaHAJIbHBIM HM3MEPHUTENIEM, KOTOPHI OJHOBPEMEHHO IOJydYaeT
CUTHAJbl C PA3JUYHBIX BCTPOCHHBIX JIaTYMKOB, Pa3MEIIEHHBIX B CIUHOM
KOpITyC€ YCTPOWCTBA.

becipoBogHbIe MyJIBTHAATYMKH TOAKIIOYAIOTCA K IUIAHIICTY WA
KOMITbIOTEPY Hampsimyto. [Ipu sTOoM HeoOxomuma MojyiepKa padoThl O
npotokoiry Bluetooth low energy (BLE) 4.1, 06e3 nomomHUTEIbHBIX
PETUCTPATOPOB JAHHBIX C TTIOMOIIBIO BXOAIIEH B KOMITIEKT (hJICTIIKH .

O]

TexHu4yeckKue XAPAKTEPUCTUKHU MYJIbTUAATYHNKA:

paspsaHocTh BeTpoeHHor ALl — 12 6ur

MaKcUMalbHas 4actota orudposku curHana — 100 k1
untepdeiic noakmoueHuss — Bluetooth low energy (BLE) 4.1
BCTPOCHHAS mamMsATh 00bEMOM 2 KoOaiiT

HOMHHAJIbHOE HanpsbkeHue 6atapen — 3,7 B

€MKOCTb BCTpoeHHOM Oatapen — 0,7 A - 4

KOJIMYECTBO BCTPOCHHBIX ATYMKOB — O TIIT.
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