MUHUCTEPCTBO IMPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU
MuHncTepcTBO 00pa3oBaHusi U HAYKu Xa0apoBCKOro Kpasi
Yupasiienue oopa3oBanusi ropoaa XadapoBcka

MAOY auneii "Crynenu"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

PykoBoaurens MO  3amectutenb aupekropa  Jlupekrop

BriBoauena A.H. Maxkapkosa I1.B. Tropuna H.A.
[Ipotokomn Nel ot «28»  IIpotokosn Nel ot «28» [Ipuka3z Nel83 ot «28»
aBrycra 2025r. aBrycra 2025r. aBrycra 2025r.

HJOKYMEHT MOANMNCAH
ONEKTPOHHOW NOAMUCHIO
CepTudbukat: 009E230D564558EFDFF9CCID612AF08128
Bnapeneu: TiopuHa Hatanbs AnekceesHa
[Leiicteutenex: ¢ 26.08.2024 no 19.11.2025
PABOYASA ITPOT'PAMMA

(ID 7160488)

yueOHoro npeamera «@usuka» (yriayoJeHHbIH YPOBEHb)

JU1s1 oOyyarommuxcst 7 — 9 xkimaccon

Xabaposck 2025



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
yrayOnéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxe ¢ yuéroMm (enepanbHO paboueit mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogaBanus yueOoHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl 1O (PU3HKE HAMpPABICHO Ha YIOBIETBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUW, U Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamme 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBAET paclpeereHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOILY YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NYECKHE 3aKOHBI JieKaT B OCHOBE IIPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJorued, acTpoHOMHUEH H  (U3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeNoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOrO0 METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaAaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢uiznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIaJICHUE CJIETYIOIIUMU KOMIETEHTHOCTIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAy4YHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNUS;

WHTEPIIPETUPOBATh JaHHBIE M HCIIOJIB30BATh HAYYHBIE JOKA3aTeNbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuu mnpenomaBanus ydeOHoro mpenmera «Dusukay B



oOpa3oBarenbHBIX opraHuzauusx Poccuiickoit denepaunu, peanu3yromux
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadpst 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOy4YarOMIMXCA K HAyYHOMY H3YYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIIUM SIBJIICHUSIM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa U3yueHHUsS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(GbopMHpOBaHHE YMEHUN NPUMEHATHh (UINUYECKUE 3HAHUS UM Hay4YHBIE
JI0Ka3aTeNbCTBA Ul OOBSICHEHUS OKPY KAIOIINX SIBJICHU;

(GopMUpOBaHHE NPEACTABICHUNA O pPOIM (PUMKK AJ Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3yuYeHUIO (U3UKM Ha
yrayOJ€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Hpoduiield oOydeHHsl Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1iero o0pa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CIICAYIOIINX 3a/1au:

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

MpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEHH;

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

pa3BUTHE HCCIIEOBATENbCKUX YMEHMI: HAOJIIOJaTh SIBICHUS U H3MEPATH
¢uznyecKue BEIUYUHBI, BBIIBUTaTh TUIOTE3bI U Mpeaarath 3KCIepUMEHTaIbHbIE
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCJIEI0BAHUSI, AHATTM3UPOBATH MTOJYYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIBI;

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



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

Ha wusydyenue ¢usuku (yriayOn€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoanus orBoauTcs 340 uvaco: B 7 kmacce — 102 gaca (3 ydaca B
Heneno), B 8 kimacce — 102 ygaca (3 yaca B Heaenro), B 9 kimacce — 136 yacos (4
yaca B HEJIEIII0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupoje. SIBieHus Npupoibl (3IEMEHTHI COJEpIKaHus,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBsi3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuMHbL. PasmepHocTh. EnuHUIBI (U3MYECKUX BETUYMH.
W3mepenne Qusuvecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
1a0opaTopHbIM O0OpyIOBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHHI] B equHuIbl CU.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3Y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabOmogaeMoro apieHus. Onucanrue GpU3nUecKux sIBJICHUH ¢ TOMOIIBIO MOJENEH.

Jlemoncmpayuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

dusnueckre NpubOpsl U MNPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue UEHbI IeIEHUs NIKaJIbl U3MEPUTEIBHOTO Tprbdopa.

N3mepenue pacCTOsIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

IIpoBeneHne HcCCiIENOBaHUA IO NPOBEPKE TMIOTE3bI: JAJbHOCTH IOJETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BBICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wactul BemecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacCTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpuCTaJNIMYeCKUX) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

Habnronenue sBieHnid, 0OBICHIIONINXCS TPUTSHKEHUEM WIIH OTTATKHBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka TuaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

Pa3nea 3. /IBukeHne U B3aUMOJAEMCTBHE TeJl.

Mexannueckoe gBwxkenue. Ilyte u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrokeHus: Tesl. CkopocTb. CpeaHsiss CKOPOCTh MPU HEPAaBHOMEPHOM JIBHUIKECHUM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padukm 3aBUCMMOCTE BENMYMH, ONKMCHIBAIOUIMX JBHKeHue. OOmme
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne nHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH [BHWKEHHA Tel. Macca Kak Mepa WHEpPTHOCTH Tena B
MOCTyHaTeIbHOM JBWXEHUU. IInoTHOoCcTh BemecTBa. CBsi3b IIOTHOCTH €
KOJJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS W TPEHHE TMOKOs, BSI3KOE TpeHue. TpeHue B OpUpoje U
TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne cKkopoCTH MPSIMOJIMHEHOTO JBUKEHHSL.

HaOGmronenue siBfieHust HHEPIIUH.

Hab6nrogenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJIHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKeHHS (1edhopMarivm)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH U ra30B.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JIaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHUECKHE MAILINHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoCTBO BOAOIIPOBOA.

Atmocdhepa 3emnn u atmocdepHoe naBieHue. [IpuduHBI CyIecTBOBaHUSA
Bo3aymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE XKUIAKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BrlTankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOBHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABAHWE WIM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KAJKOCTb YaCTH TeJA.

OrnpeneneHue BhITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KAJKOCTH, OT MacChl TEJA.

OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. PabGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJOK, TOJHCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MoMeHTOB. [IpuMeHeHHe TmpaBuia paBHOBECHs pbluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHAIBHAS  DHEPTHS.
[IpeBpalieHre OTHOTO BH/IA MEXAaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Onpenenenue KIIJ] mogBu’HOTO 1 HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIbI YIPYTOCTU MPU NOIBEME TPY30B MPHU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON DHEPIUH.

8 KUIACC

Pa3znea 6. TensioBble siBJIeHHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KHMHETUYeCKOW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KAWJUISIPHBIC
ABJICHHs. TeIJIOBOE pacUIMpEeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ras3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBs3b TeMHEpPaTypbl CO CPEAHEH KUHETHYECKOM SHEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMrnepaTypHbIE IIKAJIBI.

BuyTtpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OSHEpruu:
TeruIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIUIoNEepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, M3JIydeHHe. Bupl Teronepenayn B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Tenmnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemnaooOMeH u
TEIJI0Bo€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbBHAS TEIJIOTA
iaBieHus. [lapooOpasoBanue u konneHncauud. Mcnapenune. Kunenue. Y nenpHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUNEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHAacBIIIEHHBIH Map. BiaxxHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarers.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOLIEHW cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGnrogenue sBIEHUN TMOBEPXHOCTHOTO HATSHKEHUS, CMauyMBaHUS U
KaMWUISIPHBIX SIBIICHUU.

Habmro1eHue TenaoBoro paciimupeHust Tedl.

M3meHeHne paBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIU
OXJIQXKJECHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEMIIOEMKOCTEN pa3InuHbIX BEIIECTB.



HaOnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIEpaTyphl IPU TUIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnpITh IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSHKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU TMOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HaAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBJIeHUS BO3/lyXa B Oa/JIOHE MITIPUIIA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXxa OT €ro o0néMa H
TEeMIEPaTypPHI.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEM SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MTOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HproToHa-Puxmana).

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIAPEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa dIeKTpUUECKUX 3apsaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsaioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METAJIAX, KUJKOCTAX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HanpsiKeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IeJIbHOE



CONpOTUBJIEHUE BenlecTBa. 3akoH OMa juis yyactka nenu. [locnenoBarenbHoe u
napasuielibHoe coeuHeHne MpoBOAHUKOB. DJ]C B 1lenM MOCTOSHHOTO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heauaennsie 3j1eMEHTEI.

PaGota ¥ MOIIHOCTH DJEKTpPUYECKOTOo ToKa. 3akoH Jlxoynsa-JleHua.
DReKTpUYEeCcKre IENU U MOTPEOUTETN dICKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tone€ 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHne 3yeKTpoMaraHuTHON MHAYyKIMU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
po0IeMbl SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Hemoncmpauuu.

DJEeKTpU3aLus TEJL.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBanue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C TOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOoBOJHUKY M TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3mepeHue Cuilbl TOKa aMIIEPMETPOM.

N3Mepenune 35eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TTOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3ACICHUS MTOJIOCOB MATHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEW IOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJje Toka. DJICKTPOMArHUT.



JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb MOCTOSHHOIO TOKA.

OmneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIbITAaHUE NEKTPUUECKOM IENH MOCTOSTHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh SJIEKTPHUUYECKOTO COMPOTHBICHUS
MIPOBOJAHUKA OT €ro JIIMHBI, IUIOIIAIM TONEPEYHOTO CEUYEHHS U MaTepuaa.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BAaTEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MAapajuIeIbHOM COEOUHECHUU
PE3UCTOPOB.

Onpenenenune /1C 1 BHyTPEHHETO CONPOTUBIICHUSI KICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKO0HA OMa JJ1s TOJTHOM 1EMu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS WIHM NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3UCTOp.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazziejeHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yueHnne necTBUSI MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3smepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW  HWHAYKIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAYEHUS U HAMPaBJICHUS! WHIYKIIMOHHOTO TOKa.



9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMH, IPOEKIIUH BEKTOpa. Pannyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBMKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOIMHEMHOE ABWKEHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckas mHTEpHIpETaAllv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPSMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBMKEHHE MO OKPYKHOCTHU. JIMHEWHAs1 CKOPOCTh, YIIIOBasi CKOPOCTh, EPUOL
¥ 4acToTa O0pallleHus Npyu paBHOMEPHOM JBUKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIMIAs cra.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBM>KEHHME TEN O OKPYKHOCTH IO IEVCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m nmoabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIbHBIE
amnmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BHMoKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BUYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer BOkpyr Comuna). Ilepmas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTB M MEPETPY3KH.

PaBHOBecue matepuanbHO TOYKU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsixecTn.

Nmnynec Tenma. W3meHenune wumnynbca. KMmmoynse cuibl.  Ypyroe u
HEYIIPYroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas SHEPTUS Tela, MOTHATOTO Hall
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbpHast SHeprusi CxaTou NpykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Jlemoncmpayuu.

HaOnroienne MeXaHW4YeCKOTO JBHXKCHHUSI Tella OTHOCUTENIBHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHHME MyTeHd W TPACKTOPHUM NBWXKEHHS OJHOIO U TOTO K€ Tena
OTHOCHUTEJIBLHO Pa3HbIX TeJl OTCUETA.

N3mepeHre CKopoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.

HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBM>XeHHsS Tella 0 OKPY>KHOCTH.

HabGnronenne MexaHUYEeCKUX SIBIICHUM, MPOUCXOJSIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MACChI U IEHCTBYIOIEH HA HETO CUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHeHue Beca Tela Mpyu YCKOPEHHOM JBUKCHUH.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO HEYPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHne UMITyJIbCa IPHA YIIPYTOM B3aNMOJICHCTBUU.

HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBaHue TpakTa [Jjisi pa3roHa M JAJIbHEHIIEro pPaBHOMEPHOTO
JIBIDKCHUS IApUKA WIIN TEJICKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBIKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHW 0€3 HauaIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BpeMEHA OJMHAKOBBI.

HccnenoBanre ABUKEHUS Tejla, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aeopMaIiy Mpy>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3ByK. Pacnipoctpanenue m oTtpakeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
toHa. Pe3zonanc B akyctuke. MudpasByk u yinbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpauuu.

HaOmronenne kosjeOaHMii Tel mOJN JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOaHUM B pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HaGmronenune nuntepdepeHuun u 1uppakiiui BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasITHHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUHN MPYKUHHOTO MAasSTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHUW TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaJeHUs.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH I COTOBOM CBsI3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaul.

W3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOUJIBHOTO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOIEHUIO UHTEP(DEPEHIIMU U AUPPAKIIMU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas oNnTuKa. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaneHue cBeta. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
n300pakeHuit, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesnoMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xom mnyuern B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh M 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. Croxxenue
CIEKTpalbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKae.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J 1y4yer B pacCEeUBAIOLICH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun geictBus ¢hoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 06eoro cBera B CIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaXXEHUsT CBETOBOTO Jydya OT yIJia
MaJICHUS.

W3yyeHue CBOMCTB N300pAKEHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MIPEJIOMIIEHUS OT yTila MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHui ¢ TOMOILIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenrne (QOKYCHOIO pPAaCCTOSHUA M ONTHYECKOM CHIIBI COOMparomiei
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna m mianerapHas mozenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdanpa. M3otombl. PannoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga atoMHbix saep. JlendcTBue paaroakTUBHBIX
W3JIyYEHUN HA )KUBBIC OPraHU3MbI. 3aluTa OT PaJMOAKTUBHOTO U3TyUYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPrUM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprum ConHoa W 3BE37. flnepHas SHEpreTuka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexkTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITyYCHUH.

Perucrpanus n3nmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopusie pabomel u onvimel.

HaOmronenue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYSIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000IEeHWS TPEIMETHOTO  COACP)KAaHWSA W OMNbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHHM BCEro Kypca (pu3mku yriayOiaEHHOTO ypoOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMeHY 10 (hU3HUKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JanbHelIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEeIMETHBIX M METaNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (OopMUPOBaHKE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONKMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyY€HHUE BBIBOJIOB).

[IpeanoututenbHOl (HOPMOM  OCBOEHUST MOAYJS SIBIAECTCA IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeIioB;

BBITIOJTHEHUE JIAOOPATOPHBIX padOT U OMBITOB (BKJIOYass PaOOTHI U OMBITHI U3
NepevyHel K pasjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IIAaHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

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

paboTy HaJ TPYNIOBBIMU WM UHAUBUAYATLHBIMU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMATHOCTUYECKON padOThl 3a Kype (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAIOLIEH 3alaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOJIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTIKCHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

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

OCO3HAHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHIUIOB B JEATCIBHOCTH
Y4EHOT0;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

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

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEILHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKHM U TEIUIOBBIM O0OOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOT'O K€ MpaBa y IPyroro 4yeaoBeKa,



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO Mpodecchii, CBSI3aHHbIX ¢ (DU3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JaCTH OKpy)Karomieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOILIEH CpeIbl;

OCO3HaHHME TJI00aTBHOTO XapakTepa KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

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

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
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 Ha OKPYXKAIOLIYI Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1jornyeckue aefcTBus:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BI€HUI), KIIaCCU(PUIUPOBATH HX;



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

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TPOIIECCOB, JIeNaTh BBIBOJbLI C HCIIOJb30BAHUEM JENYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMIPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3HUeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BOZMOXKHOE JalIbHENIIee pa3BUTHE (HU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaumeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IMOUCKE H
oTOope UH(pOPMAIIUU UK JAHHBIX C YUETOM MPEIIOKEHHON yueOHOM (hru3ndeckon
3a/1auu;

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

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTesneM Uik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYIO  (opMy  MpeAcCTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECJIOXKHBIMHU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJIEeHHs ydyeOHOro maTepuaina, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbl U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AUAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOIMYHO TMPEACTABIATh PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI IPH peIIeHNH KOHKPETHOU (hrU3NYECcKOi TPOOIEMBI;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJCHAMHU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusanus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYyATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pEIIeHUS (PU3NYECKOW 3aaqd WM
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJIKBaTHYIO OIICHKY CUTYyaIluu U TIpe/jIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WIIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IeJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro 4esioBeKa B XOJE€ CHopa WIM IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MIPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 kaacce IpeIMETHbIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPAOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHsi, PaBHOJCHCTBYyIOWIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEpPEHHO pa3nu4varh sBieHus (auddy3us, TEMIOBOE IBMIKEHUE YACTHIL
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, >KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TJIaBAaHUE TEJI, IPEBPAIICHUS MEXAaHUYECKOW SHEPTHUH) MO OMUCAHUIO MX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh  NPOSIBIIGHHE  M3YyYEHHBIX  (U3MUECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (pU3nuecKkue sIBICHUSI B MPHUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTH B MPUPOJAE U TEXHUKE, BIUSIHUE aTMOC(EpPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
ATOM TEPEBOJUTH MPAKTHUUECKYIO 3a]ady B y4eOHYIO, BBIJCISTH CYIIECTBEHHbBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CpemHsisi CKOpOCTb, CUJIa YNPYrOCTH, CHJIAa TSDKECTH, BEC TeJa, CUJla TPEHUs,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMMCAHUM TPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCTOIb3YEMbIX BEJIUYUH,
uxX O0O0O3HAUCHUS W EIUHUILI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SBICHUS M MPOIECCHI,
WCIIOJIb3Ys TIPAaBWJIA CIIOXKEHHSI CWJI (BJIOJIb OJTHOM TpsiMoif), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (00Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW HSHEepPruu, NpH STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJECIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICEHHBIE CBOWCTBA



O00BEKTOB, MPOIIECCOB, IBICHUM, MPUMEHATh GUZNUECKUE MOJIETH AJIsi OOBSICHEHUS
(bu3nYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOylOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOUPATH aJE€KBATHYIO
(GuU3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIEMOYKY pacCyXKJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(bu3nyeCcKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4yaeMbIM TeEMaM Kypca
¢usuky, BeIOMpas aJeKBaTHYIO (PU3UUECKYI0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 GOpMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHE 3a/layd, BBIABISATH HEJOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKONW BEIMYUHBI H
OTIPEAETSATh Pa3MEPHOCTh (PU3UUECKOW BEIWYUHBI, TOTYYCHHON MPHU PEIICHUU
3a]a4H;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYHO pEUIMTh MpPU OMOULIH
buznyecKux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GPU3UYECKUX SIBICHUN WK (QU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIUH,
U3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Mepeaavya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSIBICHHUE NEHCTBUS aTMOC(HEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATh MPEANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

NPOBOJAUTH TPSIMbIE M KOCBEHHBIE HW3MEpEHUs (OHU3NYECKHX BEITUYHH
(paccTosiHUEe, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMsS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOIIash Ha MOTPYXKEHHOE B >KHUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO  JEUCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATh IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh NOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Te€d WU HE3aBUCHUMOCTH CHUJIbI
TPEHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYTrOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM IJIaBaHUS TEJl, YCIOBUN pPaBHOBECHUsS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPECTaBIISTh MOTYYCHHbIE 3aBUCUMOCTH (PU3UUECKUX BEIMYUH B BUJC TAOJIHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coONI0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloOIIMecss COCylbl, OapoMeTp, phblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmUcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIOJb3YysS 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl U CXEMAaTUYHBbIE PHCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWU B TOBCEIHEBHOW JKM3HM JISI OOECTICUEHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAINU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, €aMOCTOSITENIbBHO (OPMYJNHpYsl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIIEIATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECypChl CETU
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOILIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHUM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBI MOHATUHWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBINOJHEHUU YUYE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJauaMu, CICIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYIIBI, BBICTPAWBATH KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHuy oOyueHus ¢ 8 kiacce TpeAMETHbIE pe3yJabTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTAPHBIA JIEKTPUUYECKUN 3apsi, TPOBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpPU
peleHny y4eOHbIX U IPAKTHYECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWJUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alMs, KHUIIEHHE, CIOCOObI
Terutonepenayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHE), TETUIOBbIE TOTEPH,
DIIEKTPU3ALIMS TN, B3aUMOJCHCTBHE 3apsllOB, JEHUCTBUSA DJICKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, JIEHCTBUE MArHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUIO MX XapaKTEpPHBIX CBONMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (U3WUECKHX  SBICHUN B
OKpyXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHBbIE SIBJICHUS B NPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTpUYECKHE SIBICHUS B arMocdepe, 3IEKTPUUYECTBO
KHUBBIX OPTaHW3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
moJyisi ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEHATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

OMKCHIBATh M3yYCHHBIE CBOWCTBA TeN W (HU3UYECKUE SIBJICHUS, WCIOJB3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTrypa, BHYTPEHHSII DSHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
IJIABJICHUSI, YJEeJbHasl TEIUIoTa MapooOpa3oBaHMsl, YJEIbHAasl TEIUIOTa CrOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO MNCUCTBHS TEIIOBOW MAITWHBI, OTHOCUTEIhHAS
BJIQXXHOCTh BO3/yXa, DJEKTPUUYECKUM 3apsii, CHUJla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE VY/ENIbHOE COMPOTUBJICHUE BEIIECTBA, paboTa U MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU PABMWIIHBHO TPAKTOBATH (PU3UUECKHUIA CMBICT
UCIIOJb3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIIBI (PU3HYECKUX BEIUYUH,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJTUYMHAMU, CTPOUTH IpaUKu N3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIIHYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIB3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3ULIUUA 3JIECKTPUUECKUX TMOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 1715t MOTHOM 11eNH, 3aK0H
Jlxoynsa-JIeHia, 3aKOH COXpaHEHUs SHEPruu, MPU ITOM pa3audaTh CIOBECHYIO
(GbopMyIUPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BhIPAKEHHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIU peaJbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, ITPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HMUESCKHE MOJICTH JIJIs1 OOBICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/a4;

OOBSICHATH (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KaueCTBCHHbIC 3a7]aud, B TOM 4YHCIE TPEOYIOIMNUE YHCICHHOTO OILICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATh aJICKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JOTMYECKYI0 ILETMOYKY PACCYyKIECHUM C ONOpOM Ha HW3YyYEHHBIC CBOWCTBA
bu3nUecKux SBICHUM, (PU3NUECKue 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO peliaTh pacdy€THbIe 3amauu (¢ omopod Ha 2—3 ypaBHEHHS) TIO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOHpasi aleKBaTHYI0 (U3UYECKYI0 MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBSI3bIBAIONIUX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/laud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JIaHHBIE, 0OOCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MPOBOIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HA4YeHUA (PU3MYECKOW BEIMYMHBI M ONpPEISNISITh Pa3MEPHOCTH
bu3nyecKoil BETUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3NYeCKUX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHUM  HWCCJENOBAHMS  PAClO3HaBaThb  NPOBEPSIEMOE  MPEIIOJIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MTOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB TeN (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMHepaTypbl, CKOPOCTH IIpollecca OCThIBaHMs (HarpeBaHus) MpU
U3Jy4eHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ MOBEPXHOCTH,
NIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJU3alMsl MAarHUTHBIX MOJIEH ITOCTOSIHHBIX MArHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMPSMbIE U KOCBEHHBIE HW3MEPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO3[yXa, CHJia TOKa, HAaIpPSIKEHUE,
yleabHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBICHHWE IPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIEIOBAHNUS 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTb JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEMII000MEHA PU CMEIIMBAHUY XOJIOJHOUN U
ropsiyeii BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJIHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMapaUIEIbHOTO COEIWHEHUMN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (QOPMYyIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOIHIl U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh MpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHcaHUs (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MPEAOXPAHUTENN U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE TMOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MUCIOJIb3Yysl 3HAHUS O
CBOMCTBaXx (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHHYECKHE YCTPOHCTBA W HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, THUIPOMETp, JBUTraTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
MOCJIEIOBATENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3iinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIOJIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH H3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

NPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEN CpeIE;

OCYIIIECTBIATH MOUCK HH(pOpMarmu u3nIecKoro conepkanus B nTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWN W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOpPMAIIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUYUBOM MITH MOXKET ObITh HEJTOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsA, CIPABOUYHbIE MAaTE€pHabl, PECYPChl CETU
WuTepHer, BianeTh Npu€MaMU KOHCHEKTUPOBAaHUS 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  YWCIe MyOJNMYHO  TMPEJACTaBISATH  PE3yJlbTaThl  MPOEKTHOW WA
UCCJIEIOBATENbCKOM I€ATEIbHOCTH, IPU 3TOM TPAMOTHO HMCTIONIb30BaTh U3yUEHHBIN
NOHATUUHBIM  ammapaT  Kypca  (U3WKH, CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yY4E€OHBIX TPOEKTOB U HMCCIICOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIIOJTHCHHEM IUIaHA JCUCTBUU U KOPPEKTUPOBATH €TO0,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTD
paspemnarh KOHQIUKTHI.

K xoHny oOyueHuss ¢ 9 knacce npeAMETHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUarOIINXCS YMEHUM:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHHUYECKOTO
JBUKEHUS, HEBECOMOCTh U TMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, HMH(Qpa3ByK U yJIbTpPa3ByK, 3JIEKTPOMArHUTHbIE BOJHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKaJla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anbda-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PM3UKHU TP pEHIEHUHU YYEOHBIX U MPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE TMaJeHUE TeJl, [BWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIbHOW TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTD,
Kojie0aTesbHOE  JIBU)KEHUE (FapMOHHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpPAaHEHUE M OTpPaKEHUE
3ByKa, MHTepdepeHIns U TUpaKkius BOJIH), MPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IMPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPaXXEHHE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IYy4YEHUs]) 1O ONHCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (PU3MYECKUe SBICHHUS B MPUPOJE: MPUIUBBI U
OTJIUBBI, ABMKEHUE TIaHET CONMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEHUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHU,
€CTECTBEHHBII paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHMOAaKTUBHOE
U3JIy4€HHE NPUPOJHBIX MUHEPAIOB JEWCTBHE PAJIMOAKTHBHBIX H3JIIyYEHUH Ha
OpraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPEAHSsI W MTHOBEHHAas CKOpOCTh Tejla MpHu



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENICHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIOBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPIOTO Tela, UMITYJIbC TEJIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS YHEPTUS CHKATOU MPYKUHBI,
KMHETHYECKasi DHEpPrus, IOJIHAsI MEXaHW4YecKass JHEeprus, NEepuoJ U 4YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IIPEIOMIICHUSA
Cpelsl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (DU3UUECKUX BEIUYHH,
HaXOoJUTh (OPMYJIbl, CBA3BIBAIOUIME AHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLUIT
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIM, 3aKOHBI OTpa)KEHUS U TNPEIOMIICHUS CBETa, (OpPMYTy TOHKOMN
JIMH3BI, TUIAHETAPHYIO MOJIEJIb ATOMA, HYKJIOHHYIO MOJIEJb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTH (PU3UYECKHE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHMI,
BBIICTISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSCHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1aY;

OOBSACHATH (PU3NYECKUE SBJICHMS, POIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyroIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3NYECKHX BEJIUYHUH, IPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M M BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYI0 (PU3UYECKYIO MOJIENb, C HCIOJb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKHUE BEIUYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEILICHHE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOpP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE AaHHBIE, IPUMEHATh METOJIbl aHAJIN3a PAa3MEPHOCTEMN, UCIOJIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, NPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3nYeCKol BENTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHUH 3a]1a4H;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OLIEHWBATh MPABWIBHOCTh TMOPSAJKAa TMPOBEICHUS HCCIIEIOBaHU,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMsS HMITyJbCa, JCHCTBHE 3aKOHa bepHyM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH MPYXKUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoOJeOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300pakKeHUs! B TUIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3NMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa o0OpynoBaHuS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHM, OMpeaesnsis
CpeqHee 3HAYeHHE U3MEpPSAEMON BEIMYMHBI M ONpEAessss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepuUTENBHHOTO MPUOOpa);

MIPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYecKas pabdoTa H  MOIIHOCTh, YacTOoTa H TMEpHOJ  KojeOaHuM
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb HM3MEPEHMs, CAMOCTOATENBHO COOUpPAThH
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JIBHXKEHUU 0e€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBl HUTH, OMPEJCICHHE YCKOPEHUS CBOOOIHOTO TAJCHUS, HCCIICIOBAaHUC
W3MEHEHUS BEJIMYUHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH yrja
OTPaXEHHUSI CBETa OT Yyria MaJcHus, yrjia MpPeJIOMIICHUS] OT yrja MaJeHUs
CBETOBOTO JIy4ya, HCCJIEJIOBAHME TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYTUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, MPEJCTaBISITh
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yIbTaTaM UCCIEAOBAHMUS;

coOIo/aTh MpaBmiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCcaHus (B TOM
YHCle: CHUIOMETP, JATYMKW TOJOKEHUS, PACCTOSHUA M YCKOPEHHS, pakera,
HXOJIOT, OYKH, MEPUCKOIN, (poToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JTO3UMETpP, kKaMepa BuibcoHa), MCHOJIB3ys 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TIPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl ISl MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HH I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpPAHEHMS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKpYKaIoIIEN CpeIe;

OCYIIECTBJIAThH MOUCK MHMOpMaIuu Gu3nyeckoro cojuepxanus B UurepHere,
CaMOCTOATENLHO (HOPMYITUPYS TTOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TIOJIydeHHONH HH(OpMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

WCIIOJIb30BaTh TPHU BBHIMIOTHEHUU YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISPHYIO
JUTEPATypy (PU3MYecKoro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIECHHS HAa OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJCPKAHUS, IMyOJIMIHO
MIPEICTABIIATH PE3YIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AESTEIHLHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBIM MOHSITUWHBIM ammapar M3y4aemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpE3EHTAale ¢ Y4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypcsl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 du3nyecKkne BeININHBI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemecTBa 2 1
29 JIBrOKeHHEe U B3aUMOJICHCTBUE YaCTHII 4 2
' BElIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHHUUeCKO€e OBIKEHUE 10 2
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15 1 3
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 2




TCI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO
Wroro no pazueny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocThie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus 5
Hroro mo pazueny 19
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOPUTEIIEHO-0000IIAOIINI MOTYITH 6
Htoro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBJICHUS 11 4
2.4 DONeKTpOMarHuTHAs MHIAYKIINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumopelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIeKTPOMaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DIIeKTPOMArHUTHOE TOJIE U

3.1 6
AIIEKTPOMArHUTHBIE BOJIHBI
Htoro no pazneny 6
Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI
4.3 Paznosxenue 6emoro cBeTa B CEKTP 2




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjiomeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITHIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IATOIINI MOIYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUIi MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
®usznka — HayKa 0 pupoje. JABIeHus
1 HpHPOLE K pHp 1 ceHTabpb
2 ®dusnvecKue ABICHUS 1 CeHTA6pb
dusnyecKkue BeMYruHbl. Pa3MepHOCTD.
3 ®uznueckue npudopsl. Ilorpemnoctu npu 1 CeHTAbPL
MPSIMBIX U3MEPEHHSIX
VYpok-uccnenosanue "M3mepenue
4 JIMHEHHBIX Pa3MEpPOB T U MPOMEKYTKOB 1 1 CeHTAb6pb
BpeMeHH"
JlaboparopHas pabota "HU3mepenue
5 ¢ paTtopHas p ) P ) 1 1 CeHTAbpPL
00BEMa JKUIKOCTH U TBEPIOTO Tela
6 JlaGopaTtopHast pabota "Onpenenenue 1 1 Centab
eHTAbpb
pa3mepoB MajbIxX Tea. Meton psiioB”
Meroas! HaydyHOrO 1o3HaHus. OnucaHue
7 (bU3HYECKUX SBJICHUHN C TTOMOIIBIO 1 CeHTABpPL
Mozenen
VYpok-uccnenosanue "IIposepka
3 TUIIOTE3bl: JAIbHOCTH MOJIETA IIapUKa, 1 1 Centabpb
MYIIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIIE,
4yeM OoJIbIIe BhICOTa IMycKa"
9 Crpoenue BemiectBa. ONbITHI, 1 ceHTabpb




JOKa3bIBAIOLINE JUCKPETHOE CTPOCHUE
BEILIECTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsIJIOB (C UCIIOJIb30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIpeHus ra3oB. ONbITHI MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. duddysus.
bpoyHoBckoe nBrkeHHE

CeHTA6pb

CeHTabpb

CeHTA6pb

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

OKTA6pb

14

15

16

B3auMmoelicTBre yacTUIl BENIECTBA:
HpI/ITSI)KeHI/Ie " OTTAJIKUBAHUC
ArperatHble COCTOSIHHSI BEIIECTBA.

OcoOeHHOCTH arperaTHbIX COCTOSHUIN
BOJIbI

Mexanunyeckoe nBuxenue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

OKTA6pb

OKTA6pPb

OKTA6pPb

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxkeHne. CKopocTb

OKTAb6pPb

18

19

HaxoxneHnue ckopocTH, IIyTH U BpEMEHU
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JBHKEHUH

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"

OKTA6pPb

OKTA6pPb




I'paduku npsSAMOIHMHEHHOTO PABHOMEPHOTO

20 OKTabpb
JIBUKCHUS
Pemenue 3anau no teme "Pacuer cpenHei

21 . OkTabpb
CKOpOCTHU
JlaGopaTtopHas pabota "Onpezaenenue

22 CPEIHEH CKOPOCTH CKOJIBKECHHS OpycKa OkTA6pb
WJIM 1IapUKa [0 HAaKJIOHHOM miockoctu"”
OTtHOCUTENBHOCTH ABMXKEHUA. CloxeHue

23 i OKTabpb
CKOPOCTEH Mpu napauieIbHOM JABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHMOCTH TIYTH ¥ CKOPOCTHU JABWKCHHUS OkTAbpb
OT BpeMEHH
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHoMepHOE Hosnbpb
IpsIMOJIMHENHOE ABMKEeHUE"

26 SIBneHne nHEpUMH. 3aKOH HHEPLIUU Hosnbpb
B3aumoelicTBue TN Kak MpUYrHA
M3MEHEHUs CKopocTh. Macca Tena Kak

27 Hosbpb
Mepa HHEPTHOCTH TeJia TPH
MOCTYMNATENFHOM JIBUKEHUU
VYpok-uccnenosanue "CpaBHeHHE Macc 10

28 P . " P Hoabpb
B3aMMOJICHCTBHIO TEIl

29 IImoTHOCTH BemecTBa Hoabpb
JlabopaTtopHas padora "Omnpeneieaue

30 patop . p "p Hoabpb
TUIOTHOCTH TBEPJIOTO Tella
Pemenne 3amgau no reme "Macca Tena.

31 " Hoabpb
II;moTHOCTE BemecTBa

32 Cwmecn u criasbl. [loBepxHOCTHAA 1 Hosnbpb




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa O MPUPO/IE.

33 [TepBOoHaUYaNBbHBIE CBEICHUS 00 AaTOMHO- [Jekabpb
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"
KoHntpoinbnas padora nmo teme "duznka —

34 Hayka o npupoze. IlepponagasibHble flexabpb
CBE/ICHUS 00 aTOMHO-MOJICKYJIIPHOM
CTpOEHHHM BelllecTBa. MexaHuka"

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH Oekabpb

36 H306€ameHHe cui. Pemienne 3ana4 no flexabpb
teme "OnpeneneHue cuibl TskecTu"

37 Cuna ynpyroctu. 3akoH ['yka Oekabpb

38 Bec tena. U3mepenue cui. JlunamomeTtp [Jekabpb
VYpoxk-uccnenosanue "Habnronenue

39 WU3MEHEHHS CKOPOCTH TIPH Oekabpb
B3aUMOJEHCTBUH TEI"

40 Pemenue 3anau no teme "Cuna ynpyrocr. flexabpb
Bec Tena"
JlaGopatopHas pabota "OnbITHI,

41 JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh fekabpo
pactsbkeHus (nedopMalin) Npy>KUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cwta TpeHust [ekabpb

43 Cnoxenue cui. PaBHonelicTByromas cuia Oekabpb
Pemenne 3angau no reme "CroxeHue cui.

44 Jekabpb

PaBHoaeiicTBytomas cuia”




Pemenne 3agau mo reme "B3aumoneicraue

45 " Jekabpb
ten. Cuilbl B MEXaHUKE
Pemenue 3anau no teme "Cuna tpenus".
YpOoK-uccien0BaHue 1o TeMe

46 "p AHBapb
HccenenoBanue 3aBUCUMOCTH CUIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHas paborta "ONbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIABJICHUS U AlHBapb
XapaxkTepa CONMPUKACAIOIINXCSI
noBepxHocrei"”

48 Pemenue 3agau mo reMme "B3aumoneictsue q

HBapb

ten. Cuisl B MexaHuke"
KonTponbhas pabota no Teme

49 " P o P " ®eBpansb
BzaumopeiictBue ten

50 JlaBiieHre TBEPIBIX TEI ®despanb
Ypok-3xcniepuMenT "CriocoObl

51 P P " despasb
oTipesieNieHus AaBlIeHUs TBEPOTO Tea
Ypok-uccnenoBanue "3aBUCUMOCTh

52 | despasb
JaBJICHUS ra3a OT TEMIEepaTyphbl
JlaBlieHME KUIKOCTEH 1 Ta30B. 3aKOH

53 despanb
[Tackansa

54 [IHeBMaTn4eckue ycTpoicTBa ®despanb
3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT

55 despasb
TITyOUHBI

56 I'unpocraTtnyeckuii napamoke MapT
Ypok-npoekT "M3ydeHne coodmarmuxcs

57 MapT

cocyaoB"




Ypoxk-koudepenuus "[ mapapauueckue

58 " Mapt
MEXaHU3MBbI
Hcnonp3oBanue BRICOKUX JABICHUHN B
59 Mapt
COBPEMEHHBIX TEXHOJIOTHSIX
Pemenwne 3agau o teme "JlaBnenue
60 \ MapT
KUAKOCTU
Atmocdepa 3emiin ¥ IPUYUHBI €€
61 bep P MapTt
CYIIIECTBOBaHUS
62 Ypoxk-uccnenosanue "[IposiBienune M
. apt
JecTBUSL aTMOC(EPHOTO AaBICHHS"
63 H3mepeHne aTMOCEepHOTo AaBIICHUS. M
apt
OmneitT Toppuuemnnu
3aBHUCHMOCThL aTMOC(HEPHOTO JaBJICHUS OT
64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st Mapt
U3MepeHus aTMOCHEPHOro AaBlIECHUS
Bbapomerp-aneponn. AtmochepHOoe
65 P p p dep anpenb
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX
66 BrrtankuBatomias cuna. 3akoH Apxumena Anpenb
Pemenne 3amau no reme "3akoH
67 " Anpenb
Apxumena
Ypok-uccnenoBanue
"DKCcrepuMEeHTaIbHOE OOHAPYKEHNE
68 . p Py Anpenb
JIEWCTBUSI )KUJIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue
69 BBITAJIKUBAIOLIEH CHUJIBI, JIEMCTBYIOIIEN Ha Anpenb
TEJ0, MOTPY>KEHHOE B JKUJKOCTD"
70 IInaBanue ten Anpenb




JlaboparopHnas pabota "Hccienoanue

71 3aBUCUMOCTH Beca Tejla B Bole OT o0bema Anpenb
MOTPYKEHHOU B KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [naBanue cynos Anpenb
Penrenue 3amaud mo teMe "3akoH

3 Apxumena. YcioBus riaBaHus ten" Anpent
Pemenue 3agau mo teme "JlelicTBue

74 YKUJKOCTHU U Ta3a Ha OTPYKEHHOE B HUX Anpenb
Teno"
Ypok-nipoekT "KoHCcTpyHrpoBaHnue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe Anpenb
rpy30H01bEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

76 teme "JlaBieHue TBEPABIX TeIl, KUAKOCTEH Anpenb
U ra3oB"

77 KonrponsHas pabora novTeMe "I['C:BJIeHI/Ie Anpens
TBEPABIX TN, KUAKOCTEH U ra30B

78 Mexanunueckasi pabota Anpenb

79 MomHocTs Anpenb
Pemenue 3a1au Ha onpenenenue padboTsl U

80 YE
MOIIHOCTH

81 PaGota cuibl TSHKECTH M CUITBI TPEHUS Matt

82 VYpok-uccnenosanue "Pacuér MOIIHOCTH, Maii
pa3BUBaeMOU IpH MObEME O JiecTHULE"

83 [TpocTbie MeXaHU3MBI Mait

84 MowmenT cuisl. [IpaBuino MomMeHTOB Matt

85 JlaGopaTtopHast pabota "M3yueHue npaBuia Mait

pbryara Jjist IoABUXKXHOTO U HEITOABUXKHOT'O




OJI0KOB"

86

87

"3o0s10TOC NIPaBWIIO" MEXaHUKU

Pemenue 3anau no teme "3omn0toe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3amau mo reme "Pabora cuibl
TSDKECTH U cuutbl TpeHust” / Beepoccuiickas
poBepoYHas pabora

Mai

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU NTapaMeTpaMu”
Ypok-konpepenmus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

KoaddunmenT monesznoro neicTBus
IPOCTBIX MEXaHU3MOB

92

93

94

JlaGopaTtopHast pabota "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4geckas OHEPIusi. Kunernueckas u
NMOoTCHIUAJIbHAasA SOHCPIUuAa

3akoH COXPAaHCHUA MEXaHUYECKOH OHEpPIruun

Mai

95

VYpok-sKcnepuMeHT "IKCepUMEHTATBHOE
onpeesieHuEe N3MEHEHUSI KHHETUYECKON 1
MOTEHINATBLHON YHEPIUU NIPU CKAThIBAHUH
TeJa 10 HaKJIOHHOM MI0CKOCTH"

96

97

[ToxroroBka K KOHTPOJILHOU paboTe 1Mo
teme "Pabota u MmourHoCTh. DHEprus"

KonTtponbHas padora no teme "Pabora u




MOILIHOCTb. DHEprus"
Pabora ¢ TexkcTtamu 1o TeMe

98 " " 1 MaM

Mexanuueckoe qBUKEHUE

Pabora ¢ Texcramu o teme "CtpoeHue

99 ) P 1 Mai
BELIIECTBA
Pabora ¢ Texcramu o teme "Criisl B

100 " 1 Mair
pupojie
Pabora ¢ Tekcramu o teme "JlaBineHue

101 . . A " 1 Mait
TBEPJBIX TEJ, )KUJIKOCTEH U ra30B
PaGora ¢ Tekcramu o Teme "DHeprus.

102 y P 1 Mai
[IpocThie MEXaHU3MBI

OBIIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabnbsie IlpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-

1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 ceHTAbpb
MTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 CeHTA6pb
Mopaenu TBEpIOro, JKUAKOTO U

3 P ’ . 1 CeHTABPL
ra3000pa3HOro COCTOSTHUM BEIECTBA
Ypok-koupepennus "Kpucramindeckue u

4 amopdusie tena. ['paden. [lonyuenue 1 CeHTA6pPb
HCKYCCTBEHHBIX ajMa3oB"
CMaumnBaHUe U KaMWUISIPHOCTD.

5 1 CeHTa6pb
IToBepXHOCTHOE HATSKEHUE
TenioBoe pacuimpeHue u cxxarue CeHTA6pb
Temnosoe asuxkenue. Temneparypa CeHTAbpPDL
TemmepaTypHBIC TIIKAIBI CeHTA6pb
BHyTpeHHss sHeprus u crnocoos! eé

9 yTp P 1 ceHTabpb
W3MEHEHUS

10 Bunael rerionepenaun 1 CeHTAbpPb
VYpoxk-koHpepenuus "VcnonapzoBanue

11 TEIJIOBBIX CBOWCTB BEIIECTB M MAaTEPHUAJIOB B 1 CeHTAbPL
LeNsiX sHeprocoepexeHus "
KomnndaecTBo TemnoTel. Y aensHas

12 1 CeHTa6pb

TCIIJIIOEMKOCTb




13

VYpok-uccnenosanue "IIpoBepka runoresbl
JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIONKA
KHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
TemnepaTrypbl"

OKTA6pb

14

YpaBHEHHE TEIJIOBOTO OanaHca.
TemmooOMeH 1 TEMIO0BOE paBHOBECHE. 3aKOH
Hrerorona—Puxmana

OKTA6pb

15

16

17

Jlaboparopuas padota "Vccienopanue
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOJIHOM U ropsiueid Boab!"

Pemenue 3anay no teme "TemnooomeH u
TEIUIOBOE paBHOBecHe"

Jlaboparopnas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, OJIYYEHHOTO BOJIOM
IIPH TEIJI00OMEHE C HarpeThiM
METaJUIMYE€CKUM HUIUHAPOM"

OKTA6pb

OKTA6pPb

OKTA6pPb

18

[InaBnenue u oTBepIEeBaHUE
KPUCTAJIJINYECKUX BEIIECTB. Y J€NIbHAs
TEII0Ta TUIABJICHUS

OKTA6pPb

19

20

21

Pemenue 3amau mo teme "IlnaBiaenue u
OTBEP/ICBAaHUE KPUCTAIUIMUECKHUX TeN"

JlaGopatopHnas pabota "Onpeznenenue
yIEJIbHOM TEIIOTHI MJIaBIeHHs Jbaa"

VYpok-uccnenosanue "CpaBHEHHE IPOLIECCOB
TUTABJICHUS KPUCTAIUTMYECKUX Tell U
pa3MAT4YeHUs MIPU HarpeBaHUH aMOP(HBIX

TCI

OKTA6pPb

OKTA6pPb

OKTA6pPb

22

[TapooGpa3oBanue U KOHIEHCAITHS.

OKTAb6pPb




Hcnapenue

Kuneunue. Y aensHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTb

23 OKTabpb
TEMIIEPATypPhI KUTIEHUS OT aTMoc(hepHOTro
JABJICHUS
Pemenue 3amay o reme "IlapooOpaszoBanue

24 | pOOLP OkTab6pb
1 KUTICHHUE
Ypok-uccnenosanue "OO0bsicHEHNE

25 3aBHCHMOCTH TeMIIepaTypbl KUIIEHUS OT 1 Honbpb
JaBiaeHus"
HacrpimeHHbI 1 HEHACKIIICHHEBIN I1ap.

26 P Hoabpb
BiraxxHocTh BO31yX2a
BrnaxxaocTts Bo3ayxa u €€ u3MepeHue.

27 Jlaboparopuas pabota "Onpenencaue 0.5 Hosnbpb
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXxa"

28 Pemenne 3agau mo Teme "Braxknocts" Hoabpb
Pemenue 3agau v aHanu3 CUTyaluu,

29 CBSI3aHHBIX C SIBJICHUSIMH UCIIAPEHUS U Hosnbpb
KOHJICHCAILINH
DHeprus TOILUIUBA. Y IejIbHAas TEILUIOTa

30 P Hoabpb
CTOpaHHUS

31 [TpuHIUIBI pabOTHI TEMJIOBBIX ABUraTeaeH Hosnbpb
[TapoBas TypOuHa. JIBUratesib BHyTPEHHETO

32 P P A yip Hoabpb
CTOpaHHS

33 KIIJI TenmoBoro aBuraTes [Hekabpb
Pemenne 3amay mo teme "KII1J] rermiosoro

34 ., A Nekabpb
JIBUTaTEIIs

35 Ypok-koupepenius "TeroBsie ABUTATENN [Jekabpb




Y 3aIllUTa OKPY’KaIOIIeH cpesnl"

36 TennoBble TOTEPU B TETIOCETSIX [Nekabpb
3aKOH COXpaHEHUs U MPEBPAICHUS YSHEPTUU

37 p PeBp P Jekabpb
B MEXaHMYECKUX M TEIJIOBBIX Mpolieccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

38 "TennoBsle sBiIeHUA. M3MeHenne [Jekabpb
arperaTHbIX COCTOSIHMH BeriecTa"
KontponbHas padota nmo teme "TermnoBbie

39 sBieHus. Mi3MeHeHne arperaTHbIx [Oekabpb
COCTOSIHMI BelecTBa"

40 OnexTpusanus tein. J[Ba poaa 3apsaaoB Oekabpb
Ypok-uccnenosanue "McciaenoBanue

41 CIIOCO0OB PA3IMYHBIX BEIICCTB Jekabpb
Ha?JIEKTPU30BbIBATHCS"
B3aumozeiicTBre 3apsyKeHHBIX TEIl. 3aKOH

42 [Hekabpb
Kynona
Dnektpuueckoe nose. HanpsxénHocTh

43 anekTpudeckoro nois. [punnun Hekabpb
CYNEPIIO3UIINH JIEKTPUUECKHUX MOJICH
Hocurenu snekrpuueckux 3apsioB.

44 3 p p Jekabpb
DOneMeHTapHbIi 3apsa. CTpoeHue aroma

45 3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia [Nekabpb
[TpoBOAHMKY, TUINEKTPUKH U

46 p ’ P AuBapb
MOJTYIIPOBOTHUKH
VYpok-koupepeHius "DaekTpusaus B

47 . " AnBapb
MTOBCETHEBHOMN KU3HH
Pemenue 3ana4 no teme "3aKOH COXpaHEHHUS

48 AxBapb

AIEKTPUIECKOTO 3apsiaa'




Dnekrpuueckuit Tok. UcTouHuku

49 1 despanb
ANEKTPUYECKOTO TOKa
VYpok-uccnenosanue "McciaenoBanue
50 JENCTBHUS DJIEKTPUYECKOTO 10JIsL HA 1 ®despanb
IIPOBOJHUKY U TUAIEKTPUKH"
51 DIEeKTPUYECKUIA TOK B METaJIJIaX 1 ®despanb
52 DNEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax 1 ®despanb
53 DJIeKTpuyecKas 1ernb 1 despanb
o4 Cuna Toka. AmMnepmerp 1 ®despanb
55 DnekTpruyeckoe HanpsikeHue. BonbtmeTp 1 ®deBpanb
Jlaboparopnas padota "COopka u
56 HCIIBITAaHUE DJICKTPHYCCKOM IIEeTTH 1 MapT
MOCTOSIHHOTO TOKA"
3aBUCHMOCTD CHJIBI TOKA OT HAIIPSHKCHHUS.
57 1 MapT
3akon OMa 1t y9acTKa Lenu
Jlaboparopnas pabota "HccrnenoBanue
3aBUCHMOCTH CHJIBI TOKA, POTEKAIOIIETO
58 - 1P 1 MapT
gepe3 pe3nucTop, OT HAPSHKEHUS Ha
pEe3UCTOPE U CONMPOTUBIICHUS pe3ucTopa”
59 DNEeKTpUYECKOE CONPOTUBIIEHUE. Y IeNIbHOE 1 M
apt
COIMPOTUBIICHUE
Jlaboparopnas pabota "OnpeneneHue
60 paTopHad p p ) 1 Mapr
yIIeIBHOTO COTPOTHBIICHUS TPOBOAHHUKA
61 Pemenue 3agad nmo reme "DnekTpuueckoe 1 M
apT
CONPOTHUBJICHUE. Y IEJIbBHOE CONPOTUBIICHUE"
62 Pemenne 3agag no treme "3akoH Oma" 1 MapT
[TocnenoBarenpHOE U MTApaLICTBHOE
63 P 1 MapT

COCAUHCHUS IMTPOBOAHUKOB




64

Jlaboparopuas padota "IIpoBepka npaBmia
CIIO’KEHUS HAIIPSDKEHUH TIPH
MOCJICIOBATEIIbHOM COCIMHEHHUHU JBYX
pe3uctopon”

MapTt

65

Pemenue 3amau mo teme
"[TocnenoBarenbHOE U TApALICIBHOE
COEAMHEHUS TPOBOJHUKOB"

anpesb

66

67

68

JlaGopatopnas padota "IIpoBepka npaBuia
JUISL CHJTBI TOKA TIPH HapaJlIeIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemienue 3aau Ha npuMeHeHue 3akoHa Oma
IUIsL Pa3JIMYHOTO COEMHEHUS IPOBOJHUKOB
O/IC 1 BHyTpeHHEEe CONPOTUBIICHUE

HUCTOYHHUKA TOKA. 3akoH OMa 1 MOJIHOU
Henu

Anpenb

Anpenb

Anpenb

69

Pemenue 3amau o reme "IDJIC, BHyTpeHHEe
COIPOTHBIIEHUE UCTOYHMKA TOKa. 3akoH OMma
JUTST HOJHOM menu"

Anpenb

70

71

Jlaboparopnast pabora "Onpenenenue IJ1C
1 BHYTPCHHETO COITPOTUBJICHHUA UCTOYHHUKA
ToKa"

ITpaBuna Kupxroda

Anpenb

Anpenb

72

Jlaboparopnast pabota "IIpoBepka nmpaBu
Kupxroga"

Anpenb

73

74

VYpoxk-uccienopanue "M3ydeHne BOIbT-
aMHepHLIX XapaKTepI/ICTI/IK HCHHHeﬁHBIX
3JIEMEHTOB"

Pabora SJICKTPHUYCCKOI'O TOKA. MoOIIHOCTh

Anpenb

Anpenb




QJICKTPHUYCCKOI'0 TOKa

75

76

JlabopaTopHas pabora "OnpeneneHue
paboThI U MOLTHOCTH JIEKTPHUECKOTO TOKA"

3akon JIxoynsa-Jlenna. [Torpedurenu
aNeKTpuyeckoro Toka. KopoTkoe 3amblkaHue

Anpenb

Anpenb

77

Ypok-koHpepermus "OO0bsICHEHNE U
MPUHLIUI JEHCTBUSA JOMAITHUX
AIIEKTPOHATPEBATEIBHBIX TIPHOOPOB"

Anpenb

78

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tela
" uX B3aumoacucTsus. I1ocTOSHHbBIN
AIEKTPUUYECKUN TOK"

Anpenb

79

80

81

KonTponbhas pabota no teme
"DyekTpuuecKue 3apsabl. 3apsKCHHbBIE Tela
" uX B3aumoacucTsus. I1ocTOSHHBIN
AIEKTPUIESCKUN TOK"

ITocTtossHHBIE MarHUTEL. MarHuTHOE IOJIE
3eMIIi U eTr0 3HAaUYCHHUE JJIA )KM3HHU Ha 3emite

Ypok-uccnenosanue "M3yuenue
MarHUTHOTO MOJIS ITOCTOSHHBIX MAarHUTOB
MpH UX O0BETUHEHUU U Pa3IeIICHUN.
Busyanu3zaius noss HOCTOSSHHBIX MarHUTOB"

Anpenb

82

OmnsIT OpcTena. MarHuTHoe noje
ANEKTPUYECKOTO TOKA

83

84

OmnbiT Amnepa. MarHuTHoe noJie KaTylkuy ¢
TOKOM. [IpuMeHeHne 31eKTPOMAarHuToB B
TEXHUKE

Cuna Ammnepa u onpeeneHue eé




HAaINpaBJICHUSA

Pemenue 3agau no reme "Cuna Amnepa u

85 . \ Maii
orpezesieHue €€ HalpaBJICHUs
DNeKTpOABUTaTEb TOCTOSIHHOTO TOKA.
86 Hcnonbs3oBanue 3eKTpOABUTATENICH B Mait
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE
87 Bcepoccuiickas npoBepouHas pabota Mai
88 Bcepoccuiickas npoBepouHas pabota Mai
89 Jlaboparopuas padota "M3ydeHue neiicTBUS M
ait
MarHMTHOT'O TIOJISl Ha MPOBOJHUK C TOKOM"
90 VYpoxk-konpepenuus "[IpakTnyeckoe Mait
MIPUMEHEHUE IEKTpoABUraTesien"
01 Jlaboparopnas pabota "KoHcTpynpoBanue u M
ai
u3ydyeHue paboThl AJIeKTpoiBUraTesns"
92 Jlaboparopuas padota "H3mepenue KITJ] M
ait
3JIEKTPOABUraTeIbHON YCTaHOBKU"
93 OnsiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM M
ait
naaykuun. [Ipasuno Jlenna
VYpok-uccnenosanue "McciaenoBanue
94 W3MEHEHUN 3HAaYCHHs U HAMPaBIICHUS Matt
MHIYKIIMOHHOTO TOKa"
Pemenue 3apau no reme "3akoH
95 3JIEKTPOMArHUTHOM MHAYKIMU. [IpaBuiio Matt
Jlenna"
96 Onektporereparop. CrocoOsl MOTydeHUs
Maii
AJIEKTPOIHEPTHU
97 VYpok-koH(pepeHus "DIeKTPOCTaHIINH Ha M
ai

BO300HOBJIIEMBIX HCTOYHHKA OHECPTHH.




[Tpo6Gems! a3xonoruu. TorMBHBIE
3JIEMEHTBI U dJIEKTpoMoOun"

KonrtponbHas pabora "DneKTpoMarHUTHbIC

98 | 1 Mai
SIBIICHUS
Pabora ¢ Tekctamu o teme "TeroBsie

99 | 1 Mat
SIBIICHUS
Pabora ¢ TekcTamu o Treme

100 "DneKTpuUecKue 3apsbl. 3apsyKEHHbIE TeNa 1 Mai
U UX B3auMoaencTaue"
Pabora ¢ texcramu o teme "IlocTosTHHBIN

101 . " 1 Maii
ANMEKTPUICCKUH TOK
Pabora ¢ Tekctamu o teme "MarauTHele

102 | 1 Mati
SIBJIGHUS U DJIEKTPOMArHUTHASI MHTYKITUS

OBLIEE KOJIMYECTBO YACOB I10 102 995

I[TPOT'PAMME




9 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl

Mexanunueckoe JBrkeHue. MarepuanbHas

1 Toyka. CriocoObI OIUCaHus 1 CeHTabpb
MEXaHHYECKOTO JIBUKEHHUS
Cucrema orcuera. OTHOCUTEIBLHOCTD

2 1 CeHTab6pb
MEXaHUYECKOTO JIBUKEHUS
BekTopHbIe BeTMUUHBI, OTIEpALH C

3 P > OTIep 1 CeHTABPL
BEKTOpPAMHU, ITPOCKIIUU BEKTOPOB
Panunyc-BekTop MaTepualibHON TOUKHU

4 Y p p ) 1 CeHTA6pb
nepeMenIeHne Ha MIOCKOCTH

5 PaBHOMepHOE PSIMOJIMHEMHOE JBUKEHUE 1 CeHTabpb
Pemenue 3amgau o reme "PaBHOMepHOE

6 . " 1 CeHTa6pb
MPSIMOJIMHEITHOE IBUYKEHUE
HepaBHOMEpHOE NPAMOIUHENHOE
nBwxeHne. CpeHsiss U MTHOBEHHas

7 P 1 CeHTa6pb
CKOpOCTb TeJla TP HEPABHOMEPHOM
JIBMOKCHUH
JlaGopatopHas pabota "OnpezneneHue
CPEIHEH CKOPOCTH CKOJIBKECHHS OpycKa

8 P P Py . 1 1 CeHTa6pb
WJIU IBUOKEHUS IIapUKa MO HAKJIOHHOMN
TJI0CKOCTH"
PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE

9 YCKOp p 1 CeHTABpPL

JBU)KEHUE. Y CKOpEHHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBYOKeHHS. ['paduk
CKOPOCTH

CeHTA6pb

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

CeHTA6pb

12

13

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU II0CKOCTH"

CeHTabpb

CeHTA6pb

14

Pemenue 3amau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

CeHTA6pb

15

JlabopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

CeHTAb6pb

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MIEpEMEIICHUS IS TPSMOIMHENHOTO
JABHUXXCHUSA

OKTAb6pb

17

18

Pemenue 3amau o teme "I'paduueckas
WHTEpIPETALM YCKOPEHHUsI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nageHus. OmbIThI
Tanunes

OKTAb6pPb

OKTA6pPb




Pemenue 3agau no reme "Yckopenue

19 " OKTabpb

CBOOOIHOTO ITaJICHUS
BIDKCHHE TeJ1a, OPOIIICHHOTO IO YIJIOM K

20 A > OP 4 OkTabpb
TOPU30HTY
Pemenwne 3agau mo teme "JIBMkeHHE TEa,

21 " OKTABpPL
OpPOIIEHHOTO IO/ YTJIOM K TOPU30HTY
JlaboparopHnas pabota "Hccienoanue

22 JBUKEHHS TeJia, OPOIIIEHHOTO TIOJT YIJIOM K OKTabpb
ropu30HTY"
Pemenne 3agaq mo teme "JBrkeHue moj

23 JIeCTBUEM YCKOPEHHSI CBOOOIHOTO OKTA6pPb
mageHus"

24 JIBuKeHHe 10 OKPY>KHOCTH OkTAbpb
JImHeiiHas u yriioBas CKOpOCTh, ISPHUO] U

25 T p - 1P OKTABPb
4acToTa
CKOpOCTb U YCKOPEHHE MPHU ABUKCHUU 110

26 p yeKop P OKTABpPL
OKPYXKHOCTH
Pemenne 3amgau mo Teme "J[BrkeHue mo

27 | OkTab6pb
OKPYKHOCTHU
VYpok-koHpepennus "PacnioznaBanue u

28 npuOIMKEHHOE ONMCAHUE PA3TUYHBIX OkTAbpb
BHJIOB MEXaHUYECKOTO JBIKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 teMme "MexaHn4YecKoe IBHKEHUE U OKTA6pb
CITOCOOBI €ro omucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHHYECKOE JBMKEHNE U CIIOCOOBI €70 OKTA6pb

ornucauus”




31 [Iepssiii 3axk0oH Hprotona. Bektop cuisl HOABPb
Bropoii 3akoH HeroTOHA.

32 P . Hoabpb
PaBHOelicTBYIOIIAA cHita
Tpetuii 3akon Herotona. Cynepno3uius

33 Hoabpb
cui

34 Cuna ynpyroctu. 3akoH ['yka Hosbpb
Pentenue 3amau mo teme "Cuiia

35 " Hosbpb
YIIPYTOCTH
JlabopaTtopnast pabora "HccnenoBanue
3aBUCHUMOCTH CHIIBI TOCTH

36 . ynpy ’ Hosabpb
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaluu Ipy>KUHbI"

37 Cuna tpenus. Koapdumment tpenns Hosnbpb
JlaboparopHas pabota "Onpenenenue

38 | Hoabpb
KOX(PUITUEHTA TPSHUS CKOJIbKCHHSI
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT Hosnbpb
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"
JBr>KeHUE TEJ 10 OKPYKHOCTH O

40 . Py Hosbpb
JIEHCTBUEM HECKOJIBKUX CHII

41 3akoH bepHym ¥ noxbEMHas cuja Kpblia Hosnbpb
Ypok-koHdpepenuus "CoBpeMeHHbIE
JeTaTeNbHBIE alllapaThl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, aHTUKPBLUIO HA Hosnbpb
CKOPOCTHBIX aBTOMOOUISIX. [IBUKeHHe
1oe3/1a Ha MarHUTHOM MmoAyike"
Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO

43 Hosabpb

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALMOHHOTO

44 Hosbpb
ueHTpa. [lepBas kocMuyeckasi CKOpOCTb

45 HesecomocTs u nieperpysku Aekabpb
PaBHOBecHe MaTepUaNbHON TOUKH.

46 . [Hekabpb
AGcomoTHO TBEPOE TEJIO

47 MowmenT cunsl. [IpaBuino MoMeHTOB Jekabpb
Vpok-uccinenosanue "OnpeaencHue

48 p p N [Jekabpb
[EHTPa TSKECTU PA3THUHBIX Tell
HNmnynec Tena. 3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIpyroe u Heynpyroe JOekabpb
B3aMMOJICICTBHE
3aKOHbBI U3MEHEHUS U COXPAHEHUS

50 [ekabpb
UMITyJIbca

51 PeaktuBHOE nBMKEHME [ekabpb
Pemenue 3anay no teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE Oekabpb
IBHKeHHne"

53 Mexanuueckas paboTa U MOIIIHOCTb [Nekabpb
Pabora cuibl TsKECTH, CUITBI OCTH U

54 ’ ynpyr Nekabpb
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Ornpezenenue

a0O0TBI CUJIBI TPEHUS IPH PAaBHOMEPHOM

55 P P PP 13 [ekabpb
JBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBs13b SHEpruu U padoTHI [Nekabpb
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CUIIBI YIPYTOCTH NPH MOABEME Aekabpb

T'py3a € UCIIOJIBb30BAHUCM HETIOABHUIKHOT'O U




58

IIOIBIKHOTO OJIOKOB' gexkabpb

[ToreHunanbHas sHEeprus

[ekabpb

59

60

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKOH U3MEHEHHS U COXPAHECHUS
MEXaHUYECKON IHEPrun

Jekabpb

Jekabpb

61

Pemenue 3amau no reMe "3aKOHEBI
W3MEHEHUS U COXPAaHEHUsI MEXaHUYECKON
sHeprun"

[ekabpb

62

63

64

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teMme "B3aumopeiictBue Tel. 3aKOHBI
coxpaHeHus"

KoHTpoinbHas pabora 1o Teme
"B3anMonencTBHE TEI. 3aKOHBI
coxpaHeHus"

KonebarenbHoe npuxenne. OCHOBHEIC
XapaKTepUCTUKHU KoJeOaHUil: mepuo/,
4acTOTa, aMIUIUTYAA

[ekabpb

Lekabpb

Jekabpb

65

MareMaTndecKkuil ¥ Npy>KUHHBIA
MasTHUKH. JJabopaTtopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTK"

0.5

Jekabpb

66

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCUMOCTH TIepHO/Ia KoJieOaHui
MPYXKHHHOTO MasiTHUKA OT Macchl rpy3a"

fIHBapb

67

68

[MapMonnueckue KoneGaHus

JlaGopatopHas pabota "H3mepenue
yCKOpeHusi CBOOOHOTO naieHus"

fAlHBapb

fAAHBapb




69

3aryxaromue xKonebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

AHBapb

70

71

72

[IpeBpamienue 3Hepruu npu
K0J1e0aTeIIbHOM JIBH)KCHUU
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MepHOJa KoJeOaHui
rpy3a, MOJBEUICHHOTO K JIEHTE, OT MacChl
rpysa"

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

AHBapb

AHBapb

fAAHBapb

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

AHBapb

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepEepeHINH U TU(PAKIUK BOJIH Ha
MOBEPXHOCTH BOJBI"

VYpok-koHpepeHuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u otpaxeHnue

3ByKa

fAAHBapb

fAlHBapb

AHBapb

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCEpUMEHTAILHOE OIPEIETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

AHBapb

AlHBapb

deBpanb

80

VYpoxk-uccnenosanne "Halmonenue n

deBpanb




00BSICHEHHE aKyCTHYECKOTO pe30oHaHca" despanb
NHudpa3Byk u ynprpasByk. Kondepenmus

81 "Hcnonp30BaHue yabTpa3ByKa B despanb
COBPEMEHHBIX TEXHOJIOTUAX"
DNIeKTPOMarHuTHOE TOJIE U

82 deBspasnb
3JIEKTPOMArHUTHbIE BOJTHBI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH despans
Ypok-konpepennus "llkana
JIEKTPOMATrHUTHBIX BOJIH. Vcronbp30oBaHme

84 AJIEKTPOMATHUTHBIX BOJIH JIJISi COTOBOM ®despanb
cBsi3u. Paguomnokanus. KocMudeckas CBs3b
Pemenue 3a1au Ha onpeeneHne 4acToThl

85 N despasb
Y JUTUHBI YJICKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.

86 despasb
CxopocTh cBeTa
BosmHOBEIE CBOICTBA CBETA:

87 despanb
uHTepdepeHus 1 Tudpaxuus
JlyueBast MoJieNnb CBETa U T€OMETpUYECKas

88 v p despasb
onTuka. IcTOYHUKM cBETa
[IpsAMosMHENHOE PaCIIPOCTPAHEHHE CBETA.

89 P pacripoctp despasb
3armenuns Connua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [lmockoe 3epKaso ®despanb
[Toctpoenue nzobpaskeHuit

91 p p ’ despanb
c(hOpPMHUPOBAHHBIX 3€PKATIOM
[TpemomiteHne cBeTa. 3aKOH MPEITOMIICHHUS

92 despanb
cseta. [lonHOe oTpakeHue cBeTa.

93 JlaboparopHas padoTta "Vcciienopanue dbespanb




3aBHCUMOCTH YIJla IIPEIOMIICHHS OT yIJla
deBpanb MaJeHUs CBETOBOrO Jy4a Ha
IPaHULE «BO3yX-CTEKIO»"

VYpoxk-uccienopanue "Ananus u

94 Mapt
00BSICHEHHE ONTUYECKOT0 MUpaxa"
Ypok-koHpepennus "Vcnonb3oBanue

95 MOJTHOTO BHYTPEHHETO OTPasKEeHUS: MapT
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JluH3a, X011 Tyde B TUH3E Mapt

97 ®dopmyna TOHKON JIMH3BI MapT
JlabopaTtopnast pabora "Ornpeznenenue

98 (OKYCHOTO pacCTOSIHUS H ONTHYSCKON Mapr
CHUJIBI COOMPpArOIICH JTUH3BI"

99 [Toryuenue n300pakeHUid ¢ TOMOIIbIO Mapr
coOuparoiiell U pacCeMBAIOIICH JTUH3
Ypok-koHdpeperuus "[IpuHuun neicTBus

100 ONTUYECKUX MPHOOPOB (MUKPOCKOTI, MapT
Tesieckor, ¢poroanmnapar)"
['ma3 xak onruyeckas cucrema.

101 MapT
ban3opykocTs U 1a1bHO30PKOCTb
Pasnoxxenne 6emoro cBeTa B CIEKT.

102 Omngwitel HeroTona. CnosxkeHue MapT
CTHEKTPAIBHBIX IBETOB. [luctiepcus cBeTa
VYpoxk-npaktukym "Habmonenue u
00BSICHEHUE ONBITOB MO PA3IIOKEHHIO

103 Mapt
Oenoro cBera B criekTp. [lomyuenue 6emoro
[[BETA MPH CJIIOKEHUHU 11BETOB"

104 OmnsiThl Pesepdopaa u muianerapHast MapT




MOACIb aToMa

[Tocrynatel bopa. Monens atoma bopa.

105 Mapr
Hcnyckanue 1 MoriaomeHue cBeTa aTOMOM.

106 KBanTsl. JIuneiiuaThie CIIEKTPhI MapT
Ypoxk-npaktukym "HaGmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB Anpenb
U3JTy4yeHUs U UCIycKaHus"
PagunoaktuBHOCTh. Anbda-, 6eTa- u

108 Pa-, Anpenb
raMMa-u3JIy9eHus
Crpoenue atomHoro siapa. Hykinonnas

109 P pa. HyK Anpenb
MO/IeJ]Ib aTOMHOTO si/ipa

110 PannoaktuBHbIe npeBpamnienus. M3oromnsl Anpenb

111 [lepuon nmomypacnana Anpenb
Ypoxk-koudepenuus "/leiictBue

a/IMOAKTHBHBIX U3Ty4C€HUI Ha )KUBbIC

112 p i Anpenb
OpraHu3Msl. 3alMTa OT PaAHOAKTUBHOTIO
n3iyyeHus"
SAnepHble peakiuu. 3aKOHbI COXPAHEHUS

113 p p P Anpenb
3apsI0BOrO U MAaCCOBOT'O YHCET
OHeprus cBA3M aTOMHBIX siziep. CBA3b

114 P P Anpenb
Macchl ¥ SHEPTUU
Pemenue 3anau no teme "SnepHsie

115 Y p Anpenb
peakuuu. DHeprus CBsA3u
Peakuuu cunTe3a u neneHus saep.

116 p" Anpenb
Wctounuku sHeprun ConHIa U 3BE3]
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbI Anpenb

SIEPHOI PHEPTEeTUKH"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMe "Konebanus v Bonubl. CBETOBBIE U Anpenb
KBAHTOBEIE SIBJICHUA"
KonTtponpHas padora o teme "Konebanus
119 1 BoJIHBI. CBETOBBIE Y KBAHTOBBIE Anpenb
siBiIeHus"
120 Pemenue pacdeTHBIX IO TEMe A
npenb
"Mexannyeckoe aBrxeHue"
121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX A
. npenb
3a1a4 o teme ""B3aumoneiicteue ten"
Pemenue pacyeTHBIX U KAY€CTBEHHBIX
122 3a/1a4 110 TeMe "3aKOHbI COXpaHEHUS Anpenb
SHEPIruH U UMIyjbca'
123 JlaboparopHbie pabOTHI IO TEME A
npenb
"Mexannyeckoe aBrxeHue"
124 JlaGopaTopHble pabOoTHI 11O TEME
Mait
"B3aumonericTeue Tea"
JlaGopaTtopusie padoTsl 1o Teme "[IpocThie
125 " mam
MEXaHU3MBI
126 Pemenue pacdeTHBIX U KaY€CTBEHHBIX M
al
3aj1a4 1o Teme "TernoBsie nmporecch”
127 Pemienne pacueTHBIX U KaY€CTBEHHBIX M
al
3aga4d 1mo reme "BiaxxkHOCTB"
Pemenue pacdeTHBIX U Ka4€CTBEHHBIX
128 3amay o teMe "KIIJ] TermaoBsIx Mait
nBuraresuei”
Pemenue pacdeTHBIX U KaY€CTBEHHBIX
129 mam

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 " " 1 Mai
3anad 1o reme "KIIJI anekTpoycTaHOBOK
JlabopaTopubie paboTEI IO TEME "3aKOHBI

131 PATOPHKIE b 1 Mai
[IOCTOSIHHOT'O TOKa
JlaGopatopHble pabOTEI I1I0 TEME

132 | ADOPATOPHBIC pabor 1 Maii

CBETOBBIE SABJIIEHUS

PaGora ¢ Tekcramu 1o teme "3aKOHBI

133 | 1 Mati
COXpaHEHHUS B MEXAHHUKE
PaGora ¢ Tekcramu o teme "Konebanus u

134 | 1 Mati
BOJIHBI
Pabora ¢ Tekcramu o teMme "CBeTOBEIE

135 " 1 Mait
SIBJICHUS
PaGora ¢ Tekcramu o teme "KBanrosas u

136 " 1 Mati
saepHas pu3uKa

OBIIEE KOJIMYECTBO YACOB I10
t 136 245

I[TPOTPAMME







ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOLIUX JaHHOC (1)H31/I‘16CK06 SABJICHHUC

1.3

pacno3HaBaThb  IPOSIBJIEHWE  M3YYEHHBIX  (U3WYECKUX  SBICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM T[EpPEBOJUTH MPAKTUYECKYIO 3a7adyy B YyueOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (PU3HAKU) (PU3UUECKUX SBICHUN

1.4

OIKCHIBATh M3yYCHHBIE CBOWCTBA Tel W (U3WYECCKHUE SBICHUS, HCIOIB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM [PaBWIbHO  TPAKTOBATh
(Gu3NYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, UX 0003HAUYEHHUS U €IMHUIIBI
(¢U3NUECKUX BEIWYHMH, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JTAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMHU, CTPOMUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTIONB3ysl  M3YYEHHBIE 3aKOHbI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHHE

1.6

O0BSICHATD (hU3NYECKHE SABJICHUS, IPOLIECCHl U CBOICTBA TEJI, B TOM YHCIE U
B KOHTEKCTE CUTYaIlil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYecKuX
niaroB ¢ omnopod Ha 1 — 2 WM3y4eHHBIX CBOMCTBa (D)U3MUECKUX SIBICHUH,
(bu3NYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amauyd B 1 — 2 [EHCTBUA, UCHOJB3YyS 3aKOHBI U
dbopmysbl, CBsA3BIBaIONME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3ajlaud 3allMChIBaTh KPATKOE YCJIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIbI M TPOBOAUTH Pacu€Thl, HAXOJUTh CIPABOYHBIE
JaHHbIe, HEOOXOJUMBIE UIsI peUIeHHs 3ajad, OIEHMBAaTh PEaTMCTUYHOCTh
HOJYYEHHOM (hPU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpH MOMOIIU
(bu3NYECKUX METOJOB, B ONMMCAHUH MCCIEAOBAHUS BBIACIATH MPOBEPSEMOE
MPEeNoNIoKeHNe (TUIOTe3Y), pa3inyaTh U HHTEPIPETHPOBATH MMOTYYESHHBIN
pe3ysbTaT, HaXOAuTh OMIMOKM B XOJE OIbITa, JE/laTh BBIBOJABI MO €ro



pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MUYCCKUX SABICHUMN W (PU3UIECKUX
CBOMCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC IMPEAIIOI0KCHUS, COOMpATh
YCTAHOBKY M3 MPEIOKEHHOTO0 000OpYIOBaHHUs, 3alIUCHIBATh XOJ OIbITa U
(GhopMyITUPOBATH BBIBOIBI

BBIIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
UGPOBBIX MPUOOPOB, 3alUCHIBATh IIOKa3aHUS MPUOOPOB € y4ETOM
3aJJaHHOH a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAMTH HCCIIEAOBAHNE 3aBUCUMOCTU OAHOW (PU3UUECKON BEIMYMHBI OT
JpYyroi ¢ MCHOJIb30BAaHUEM MPSIMBIX M3MEPEHUH, Y4YacTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOIrO  HCCIIeNOBaHUs, CcoOupaTh YCTAaHOBKY U
BBIMOJHATh HM3MEPEHHUS, CleAys MpeajoKeHHOMY IUlaHy, (PUKCHpOBaTh
pe3yNIbTaThl TIOMYYECHHOW 3aBUCUMOCTH (PU3UYCCKMX BEIMYUH B BHJE
MPEIUIOKEHHBIX TAa0MHUIl W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
MCCJIEIOBAHMUS

IPOBOJIUTh KOCBEHHBbIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
NPEUIOKEHHOM MHCTPYKUUM: IPU BBIIOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY UM  BBIYUCIIITH 3HAYEHHE HCKOMOM
BEJINYUHBI

co0JIroAaTh MpaBuja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1ad0paTOPHBIM
o0opynoBaHrueM

yKa3bIBaTh NPUHIMIBI JEHCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOMCTB,
XapaKTepu3oBaTh MPHHIUIBI  JCHCTBUS  M3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOIb3Yys 3HAHHS O
CBOWCTBaX (PM3MYECKHUX SIBIECHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

NPUBOJNTE  TPUMEpPHl  (HAXOAWTh  HWHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (PU3NYECKMX 3HAaHUM B MOBCEIHEBHOM
KHU3HU Ui oOecriedeHus 0e30MacHOCTH NpU OOpalleHuu ¢ npubopamu M
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIOIEHUS] HOPM
HKOJIOTHYECKOTO MOBEJICHHSI B OKPY’KaIOLIel cpefe

OCYIIECTBIISATh OTOOp MCTOYHMKOB HHGpopManuu B cetu VHTepHeT B
COOTBETCTBUH C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIHXCS
3HAaHMM W TNYTEM CpPaBHEHMS pa3IMYHBIX HMCTOYHMKOB  BBIIEIATH
uHPOpPMALIMIO, KOTOpasi SBISIETCS NPOTUBOPEUMBOHIIIM MOXKET OBITH
HEJOCTOBEPHOI

HCIIOJIb30BaTh IMPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HayYHOMNOMYJSPHYIO
JIUTEpaTypy (PU3MUYECKOrO COJEepkKaHUS, CIIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu HMHrepHer, Bnaaerb NpUEMAMHM  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHbIE KpaTKHE NMUChbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COACPKAHMS, B TOM



qrclie MyOJIMYHO JeNaTh KPaTKhe COOOMIEHUS O pe3yIbTaTax MPOEeKTOB MU
y4eOHBIX MCCIEOBAHUM, MPHU ITOM TPAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Npe3eHTalunei

1.19

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

OpY BBIOJHEHUH YYeOHBIX TPOEKTOB U HCCICIOBAHUN pPaCHpEAessTh
00s3aHHOCTU B TpyYIIIE B COOTBETCTBUU C IIOCTABJIECHHBIMMU 3ajadyaMu,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JEHCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJIaJ B  JEATEIIBHOCTh  IPYMIbl,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHHE OKPYXKAIOLINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa303a}mﬂ

HCIIOJB30BaTh IMOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC q)HSquCKOG SABJICHHUC

1.3

pacno3HaBaThb  IPOSIBJIEHWE  M3YyYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’KalolleM MHUpE, B TOM 4HucClie (U3NYECKUE SBICHUS B MPUPOAE, TPU
TOM T[E€PEBOJUTH MPAKTUYECKYIO 3ajadyy B Yy4eOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBATh M3YyYEHHBIE CBOICTBAa Tel U (PU3MYECKHE SBIICHUS, HCIONb3Ys
¢usznuyeckue  BEJNWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS MU €IWHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAaHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTMMH BeIMYUMHAMHU, CTPOHUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS W TIPOIECCHI,
WCIONB3ysl  M3YYEHHBIE 3aKOHbBI, TMPH OTOM J1aBaTh  CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BhIPAKEHUE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyalul NPAaKTUKO-OPHUEHTHPOBAHHOIO XApAaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYecKuX
nraroB ¢ momompbio 1 — 2 u3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopMysbl, CBA3bIBalONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3aJa4d 3alMCBIBATH KPATKOE YCIIOBHE, BBIABISATH HENOCTATOK
JaHHBIX JJIs peleHus 3aJadd, BBIOMpAaTh 3aKOHBI U (OPMYJIBL,
HeoOXoauMble il €€ pelleHus, NPOBOAUTH pPACUYEThl U CpPaBHUBATh



MOJIY4YCHHOC 3HAUCHUC (1)I/ISPI‘I€CKOI>’I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIE MOXHO PpCIINTh IIPU ITOMOIIU
q)HBI/I‘-IeCKI/IX MCTOOAOB, HCIOJIB3yd OIMCAHUC HUCCICAOBAHUA, BBIACIIATH
IMPOBEPACMOC MMPCAIOJIOXKCHUC, OLICHUBATh MMPpaBUJIbHOCTDH nopsiaka
IMPOBCACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOABI

HPOBOIUTH OTBITHI 10 HAOIIOJCHUIO (PU3MYECKUX SABICHUH W (PU3HYCCKUX
CBOMCTB Tell: (OPMYJUPOBATH MPOBEPSEMbIC MPEANONIOKEHHS, COOUPAThH
YCTAHOBKY M3 MPEIJIOKEHHOTO0 00OpYJIOBaHUs, OMMCHIBATH XOJ OIBITA W
(GhopMyITUPOBATH BBIBOIBI

BBITMOJHATH MPSMbIE U3MEPEHUS C UCIOJB30BaHUEM aHAJIOTOBBIX MPUOOPOB
U JTaTYUKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH PE3YyJIbTAaThl U3MEPEHUH C
yu€TOM 3a/1aHHOM a0COIIFOTHOI MOTPENIHOCTH

IPOBONTH MCCIIECAOBAaHUE 3aBUCHMOCTH OJHOM (pM3MYECKOH BEIUYMHBI OT
JIpyrol ¢  UCIOJNB30BaHMEM  TNPSAMBIX  U3MEPEHHUIl:  IUIaHUPOBAThH
UCcie0BaHue, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAys
NpeAoKeHHOMY — IUIaHy,  (UKCHpOBaTh  pe3ynbTaTbl  HOJXYYEHHOM
3aBUCHMOCTH B BHJE TaOIMIl U TpaduKOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICTOBAHMS

IPOBO/NTh KOCBEHHBIE W3MEPEHHs (HU3MYECKUX BEIMYWH: IUIAHHPOBAThH
U3MEpEeHUs, COOMpaTh  HKCIEPHUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
NpeAI0KEHHON HHCTPYKIIUH, ¥ BEIYUCIISTH 3HAUYCHUE BEITHYMHBI

coOIIIOIaTh MpaBUia TEXHUKH 0€30IacHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
o0opynoBaHrueM

1.14

XapakTepU30BaTh  MPUHIMMBI  JIEUCTBHS  W3YYCHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OIMMCAHMS, UCIIONB3YS 3HAHUS O
CBOMCTBax  (pU3MYECKUX  SBJICHUM ©  HEOOXOIuWMble  (U3UYECKHE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIIbHBIC
HpI/I60pBI mo cxeéMaM H CXCMATHYHBIM PUCYHKaM, COCTAaBJISATbh CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCIENOBAaTeIbHBIM W NapaluieIbHbIM
COEITMHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYEHHS 3JIEMEHTOB
ANEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAMTh  HMH(OpManuio O  NpUMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUNW B IOBCEIHEBHOM
KU3HU 11 ofOecriedeHus 0e30MacHOCTH MpU OOpallleHUuH ¢ MpubopaMu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKaIOLIeH cpejie

1.17

1.18

OCYIIECTBIISATh TOUCK HH(pOpManUu (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpPaBHEHUS
JOTIOTHUTEIbHBIX MCTOYHUKOB BBIACNATh UH(POPMALIHIO, KOTOpast SBIISETCS
MIPOTUBOPEUNBOM UM MOXKET OBITh HEOCTOBEPHOI

HCIIOJIb30BAaTh IMPU BBINIOJIHCHUN y‘{e6HBIX 3aJlaHui HayYYHO-TIOMYJISIPHYTO




JaUTEpaTypy (PU3MUECKOro COACpkKaHUS, CIIPABOYHBIC MAaTEPUAIIbI, PECYPChHI
cetu HMHurepHer; Biagerb NpuéMaMM KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBICE M KPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO
COJICpKaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3yJIbTaThl IPOCKTHOM
WK UCCIICIOBATEIBCKOM JAEATEIbHOCTH, IIPU STOM I'PAMOTHO HMCIIOJIb30BaTh
U3yJYCHHBIA MOHATHHHBIA ammapar Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBHINOJHEHHUH YUYEOHBIX NPOCKTOB U HCCIEJOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENsATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHU C
IIOCTABJIECHHBIMU 33Ja4aMHM, CJICIUTH 3a BBIIOJIHEHUEM IUIaHA ACUCTBHU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTD I'PYIIBI, BBICTPAUBATh KOMMYHHUKaTUBHOE B3aWMOJEHCTBHE,
HPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(IUKTbI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

1.3

14

1.5

1.6

pas3nuyath SBJICHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUUECKOE SIBJICHUE

pacrio3HaBaTh  MpOSIBICHHE M3YYEHHBIX  (PU3MUYECKUX  sSBIEHHA B
OKpY’KaloIlleM MHUpe, B TOM 4uciie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
TOM TMEpPEBOJUTh MPAKTUYECKYI0 3a7adyy B Yy4eOHYyI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUYECKUX SBJICHUN

OIKCBHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3NYECKHE SBJICHHUS, MCIIOJB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONMCAHUU NPAaBWIBHO  TPAaKTOBAThb
(Gu3nUecKuit CMBICT HCIIOJIb3YEMbIX BEIMYMH, OOO3HAYEHHUS U EIUHMIIBI
¢u3NYEeCKUX BEIMYMH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOLIME JAaHHYIO
bu3NYeCKyl0 BEIWYMHY C JPYTUMHU BEJIUYUHAMH, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapaKTepu30BaTh CBOWCTBA TeN, (GU3MUYECKUE SIBICHUS U MPOIECCHI,
UCIIOJb3Ysl ~ U3YYEHHBIE  3aKOHbI, IPH OTOM J1aBaTb  CJIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMHMCHIBATh €T0 MATEMATHUIECKOE BhIPAKECHUE

O0OBACHATH (I)I/I3I/I‘-ICCKI/Ie mponeccol u CBOMCTBaA TCJI, B TOM 4YHUCIC U B

KOHTCKCTC CI/ITyaL[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX



[IaroB C TOMOIIBbIO 2 — 3 W3yYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,
(bU3HYEeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pematb pacu€THble 3amaud (OmUparouIMecs Ha cucteMy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3a/ladd 3allUChIBaThb KpPaTKOE
YCIIOBHE, BBISBJIATH HEAOCTAIOUINE WIM W30BITOYHBIE TaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JJIsl PELICHMs], IPOBOJUTH PACUEThl U
OLIEHUBATb  PEAIMCTUYHOCTh  IIOJIyYCHHOTO  3HAYEHHUA  (PU3UUECKOM
BEJIMYUHBI

1.8

pacrio3HaBaTb MpPOOJEMBI, KOTOpPBIE MOXHO pELIMTh MpPHU MOMOIIU
(U3NUECKUX METOJIOB, HCIOJNB3Yysl OINUCAHUE WCCIEIOBAHUS, BBLICIATH
IpOBEPAEMOE  NPEANOI0KEHNEe, OLEHMBATh IPABUIBHOCTh  MOpsAAKA
IOPOBEICHUS  UCCIIEAOBAHMs,  JelaTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3yibTaThl HAOIIOAECHUN U ONBITOB

1.9

IMPOBOAUTDH OIIBITHI 11O Ha6JIIOl[€HI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUH WIIN (1)I/I3I/I‘-I€CKI/IX
CBOMCTB TeJl: CAMOCTOATEIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOIO
Habopa 00opynOBaHMs, ONHUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMynHpOBaTh BHIBO/IBI

1.10

IPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO NPSIMBIX HW3MEPEHUH, ONpeness
CpeaHee 3HAYCHHE W3MEpsieMOil BelW4YMHBI ((POKYCHOE paccTosHUE
coOuparonield  JUH3BI), OOOCHOBBIBATH BBIOOpP CrOco0a HM3MEpEeHUs
(M3MepuTENHHOTO MPUOOpa)

1.11

NPOBOJIUTH  HCCIENIOBAHME 3aBHCUMOCTEH (U3WYECKHX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHH: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTAHOBKY, (DUKCHUPOBaTh  pPe3yibTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpauKoB, JeNaTh BHIBOJIBI IO PE3YyJIbTaTaM UCCIIEJOBAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH: ITJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIIIOJIHATH
HU3MCPCHUA, CICAYyA HpGI[J'IO)KGHHOfI UHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIM3UPOBATH IMOJIYUYCHHBIC PE3YJILTATHI C y‘léTOM 3aIlaHHOI7I
MOTrpeIIHOCTHU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOnroaaTh MpaBuia TEXHUKU O€30MacHOCTH Mpu padoTe ¢ J1abopaToOpHbIM
000opyI0BaHEM

pa3iauyaTh OCHOBHBIE TMPU3HAKH M3YyYEHHBIX (U3UYECKUX MOJIEINeH:
MaTepuaiabHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCUYHBIH HCTOYHHK
CBeTa, JIy4, TOHKas JINH3a, [JIaHeTapHas MOJIeNIb aToMa, HyKJIIOHHasi MOJIEhb
aTOMHOTO siipa

XapakTepu3oBaTh MPUHUUIBI  JEHCTBHS  W3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOIl HA MX OMMCAHMS, MCIOJNb3ys 3HAHUA O
cBOWcTBaX  (U3MUECKUX SBJICHUH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTHU




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3YUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnyd  y4yeOHO-TIPaKTMYECKUX  3a/ay, ONTHUYECKHE CXEeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparouieit TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HKCIONBb30BaHUS (U3MUYECKUX 3HAHWW B TOBCEIHEBHOM
JKU3HHU I oOecriedeHnss 0€30MMacHOCTH MpU OOpalieHuu ¢ MpudopamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 37I0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIIEH cpelie

1.18

OCYILECTBIISITh TMOMCK WHGpOpMANUU (PHU3HUECKOTO COACPKAHUS B CETH
WuTepHer, caMOCTOATENbHO (POPMYTUpPYST TMOMCKOBBIA 3alpoc, HAXOIHUTh
MyTU ONpeeNieHUs JOCTOBEPHOCTH MOJIYYEeHHOH HMH(pOpMaliu Ha OCHOBE
MMEIOIINXCS 3HAHUH U JIONIOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCTIOJIB30BaTh IMPH BBITOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro COMepKaHUs, CIIPAaBOYHBIE MAaTE€PHAJIbI, PECYPCHI
cetu HMHrepHer; Biagerb NpuéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UYECKOTO COJCpIKAHUS,
nyOJIUYHO TIPEACTABIATh PE3YyIbTaThl MMPOCKTHON WM MCCIIEI0BATEIbCKON
JIEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO HCIOJIb30BaTh U3YYEHHBIN MOHSITUHHBINA
anmapar Hu3y4aeMoro pasziena (QU3UKH U CONPOBOXIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MpPU  BBINIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ[a4aMH, CIEAUTh 32 BHITIOJIHEHUEM IUIaHA JIEHCTBUU U
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OICHMBaTh COOCTBEHHBIH BKIaJ B
NESTENIbHOCTh TPYIIBI, BBICTPAaUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
7 KUIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHMPA

®usuka — HayKa o npupoje. SBinenus npupoabl. Ousznueckue

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

1.1 SIBJICHUA: MEXaHUYCCKHUEC, TCIIJIOBBIC, SJICKTPHUYECCKUC,
MAarouTHBIC, CBETOBLIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEINYHH.
1.2 dusnueckue puOOpHI. [Torpemuocts U3MEPEHUM.
MexayHapoiHasi cucTeMa eJMHUIL

EcrecTBeHHOHayuyHBIi ~ METOA  TO3HaHMS:  HaOJIIOJCHHE,
IIOCTAHOBKA HAy4YHOT'O BOIIPOCA, BBIABH)KCHUE TMIOTES,

! 13 SKCIIEPUMEHT [0  IPOBEPKE  TUIOTE3,  OObSICHEHHE
Ha0JII01aeMOT0 SIBJICHUS
14 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH
[IpakTuyeckue paboOTHI:
#H##Par###3MepeHne pacCTOSHUIA.
15 ##HPar###113mepenre 00bEMa KHUJIKOCTH U TBEPOTO TeA.

#H#HPar###Onpenenenue pa3MepoB MajbIX Tel.
###Par##13mepenne TEMITepaTypbl pu ITOMOIIH
KHUJKOCTHOTO TEPMOMETpPA U JJaTUMKa TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

#H##Par###CTpoeHne BellecTBa: AaTOMbl U MOJIEKYJbL, HX
2.1 pazMepbl. ONBITHI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

#H##Par###]|pokenne vactuil BemectBa. CBSI3b  CKOPOCTH

2.2 JBUKEHMSI YacTHUI C TeMmIepaTypoil. bpoyHOBckoe nBHXKEHHE,
mudys3us
2 53 B3aumMopneiicTBre YacTHUI] BeLIECTBA: IPUTSIKEHUE U
' OTTaJIKUBaHUE

#HH##Par### ArperaTtHple COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B,
KUAKOCTEH U TBEPIBIX (KPUCTAUIMUECKUX) Ted. B3aumMocBs3b

2.4
MEX/1y CBOMCTBaMHU BEII[ECTB B Pa3HBIX arperaTHBIX COCTOSHUSIX
Y UX aTOMHO-MOJIEKYIIIPHBIM CTPOSHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 [IpakTuyeckue paboOTHI:



JABVOKEHUE 1

###Par###Onenka auamerpa aToMa METOAOM psAlgoB  (c
HCIIOIb30BaHuEM (oTorpaduii).

H#H#HPar###O0nbITEl IO HAOIIOJCHHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

H#HHHPar###0nbITHl MO0 OOHapY)KEHUIO  JICHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

B3AMMOJENCTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JABHKECHUE

#H##Par###Ckopoctb. CpelHssl CKOPOCTh TP HEPABHOMEPHOM
IBYOKEHUH. PacuéT myTu u BpeMeHH JBUKECHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpLUMU. B3anMonelcTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTH JIBUKEHUS Tell. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

3.5

#HH#HPar### lnornocts  BemectBa. CBA3b  IUIOTHOCTH — C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BEllleCTBa

Cuita xak XapaKTCPpUCTHKA BSaHMOI[efICTBI/IH TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue Cuibl ¢ OMOIIBIO
JTUHAMOMETpa

3.7

3.8

H#HH#HPar### IBnenue tarorennsa u cwia Tsokectr. Crua TshKeCcTu
Ha Jpyrux maserax. Bec Tema. HeBecomocTs

Cuna tpenusi. TpeHue cKoIbXKEeHHSI U TPEHUE MOKOs. TpeHue B
MIPUPOJIEC U TEXHUKE

3.9

###Par#H#CnoxeHre Cuil, HalPaBJIEHHBIX MO OJHOM MPSMOIL.
PaBHOelicTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIaphKa B
YKUJKOCTH, MOJIEIH JIEKTPUUYECKOTO aBTOMOOUIISL U TaK jajiee).
OmpeneneHne cpeaHedl CKOPOCTH CKOJIBKEHUS Opycka WIH
mapuKa 1Mo HaKJIOHHOW TuiockocTu. OmpeneneHue MIOTHOCTH
TBEpAOro Tena. ONBITH, JAEMOHCTPUPYIONINE 3aBUCUMOCTD
pacTspkeHus (nedopMaiiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OneIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTH CHJIBI TpPEHUS
CKOJIb)KEHHUSI OT Beca Tela W XapakTepa COMPHUKACAIOIIMXCS
MOBEPXHOCTEN

Ousnyeckue SBICHUS B MPUPOJIE: MPUMEPHI IBUKEHHUS C

Pa3iiInIHbIMU CKOPOCTSAMU B )KUBOM M HEXHUBOI npupozae,
JIENCTBUE CUIIBI TPCHUS B IIPUPOJAC U TCXHUKCE

3.12

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

HNaBnenne TBEpmoro Tema. CrnocoObl  yMEHBIIEHUS H



YBCIUMYCHUA NABJICHUA

4.2

4.3

JlaBnenue rasza. 3aBUCHUMOCTb JaBJE€HUsA raza OT 00bEMa,
TEeMIIepaTyphl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [TneBMaTHuecKkre MallInHEI

4.4

3aBUCHUMOCTD JaBJICHUS JKUJIKOCTH oT TJTyOUHBI.
I'mapocratuueckuit  mapagokc. CooOIarommecss  COCYIbI.
l'unpaBnnueckre MEXaHU3Mbl

4.5

Atmocdepa 3emmum u armochepHoe pgaBieHue. I[IpuumHBI
CyIIECTBOBaHUS  BO3AYIIHOM  00omouku  3emun.  OmbIT
Toppuuennu. 3aBHCHUMOCTh  aTMOC(EpPHOTO  JABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3mepenue  armocdepnoro  masnenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Tra3a Ha NOTPYXKEHHOE B HHUX TEJO.
BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnaBanue

[IpakTryeckue paboTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa
NOTPYXKEHHOW B JKUAKOCTh dacTu Tena. OnpeneneHue
BBITAJIKUBAIOILECHA CUJIbI, JEUCTBYIOLIEH Ha TEJO, MOIPYKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKABAOLIECH CUJIBL,
JEHUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT Macchl Teja. OMBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOIICH  CHIIBL,
JefcTBYIONIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIKOCTb 4YacTM Tella U OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHME JOJKU U
onpeenacHue e€ rpy30no I bEMHOCTH

dusznyueckue SBICHUS B npupoac: BIIUAHUC aTMOC(l)epHOFO
JIaBIICHUS Ha )KHUBOU OpTraHu3M, IIaBaAHUC pBI6

411

Texauueckue yCTpOHCTBA: coo01aronuecs COCY/IbI,
YCTPOWCTBO BOJOIPOBOJIA, TUIPABINYECKUN TPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, MOPIIIHEBOM HACOC, apeOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIIHOCTh

5.3 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' [IpaBuso paBHOBecHs pbluara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K OJI0Ky

55 «30710TO€ TpaBUiIO» MexaHukd. KoadduuueHt mnosae3Horo

JIENCTBUS MEXaHHU3MOB. HpOCTLIC MCXaHU3MbI B 6BITy u



TEXHUKE
5.6 [TorenimanbHast SHEPTUM TeJa, MOJHITOrO HaJl 3eMIIEH
5.7 Kunernueckas sneprus
58 [lTonnass MexaHuyeckas DSHEprus. 3aKOH U3MEHEHUS U
' COXpaHEHUS MEXaHWYECKON IHEPTUr
[IpakTuueckue paboOTHI:
#H##Par###Onpeneneaue  paboThl  CWJIBI  TPEHHSI  TIPH
59 PaBHOMEpPHOM  JIBIDKGHMM  Tejla 10  TOPU3OHTAIBHOM
' noBepxHoctu. MccrnenoBanue yciioBHM paBHOBECHUS phluara.
N3amepenne KIIJ[ nHakinoHHOW muiockoctu. M3ydeHue 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUr
5.10 dusnyeckue ABJICHUS B IPUPOJIS: PhIYATH B TEJIC YEJIIOBEKa
TexHuueckue YCTPOMCTBA: pbIyar, MTOJBH>KHBIMN 51
511 HEMOJIBIDKHBIA ~ OJIOKHM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pa3aesia  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
6.1 cTpoeHusl BemiecTBa. Macca u pazMepbl MOJIEKYJ. OTBITHI,
' MOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUU
6.2 Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOrO COCTOSTHHUI
' BemecTBa. Kpucrannmueckue u amopdusie Tena
6.3 OOBbsicHEHME CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Tel Ha
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKMHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
0 6.5 TennoBoe paclIMpeHne U cxKaTue
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTHIO TEIJIOBOTO
' JIBUKEHUSI YACTHUIL
6.7 Buytpennsis osueprus. CnocoObl H3MEHEHMsI BHYTPEHHEU
' SHEPTUH: TEIUIOTIEpeiada U COBEpIIIEHNE PAOOTHI
6.8 Bunbl  temonepenaud: — TEMJIONPOBOAHOCTb,  KOHBEKIIUS,
U3IIy4eHUE
6.9 KonugecTBo TemmoTel. Y aenbpHas TETUIOEMKOCTD BEIIECTBA
6.10 TemiooOMeH U TEIJIOBOE paBHOBECHE. YPAaBHEHME TEIJIOBOIO
' Oananca




6.11

IInaBmenne wu OTBCPACBAHUC KPUCTATINIMYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpazoBanne u koHaeHcarus. HWcmapenme. Kumnenue.
VY nenbHas TEeIIoTa napooOpa3oBaHMs. 3aBHUCHUMOCTh
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

BaaxnocTts BO3ayXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpunnumner padotel TemmoBbix nBurareneit KIIJ[ TtermoBoro
nBuratens. TersoBble JBUTATENIM W 3allUTa OKpYKaromei
cpenbl

3aKOH COXpAaHEHHMS W TMPEBpaAlICHUsS DHEPTrUU B TEIJIOBBIX
mpolieccax

6.17

6.18

6.19

[TpakTuyeckune pabOTHI:

#HHHPar###ONBITEL Mo OOHApYKEHHIO  JIEHCTBHA — CHII
MOJIEKYJISIPHOTO NPUTSKECHHUS.

H#H#Par#H###ONbBITHL 10 BBHIPALIUBAHUIO KPHUCTAJUIOB MMOBAPEHHOMN
COJIM WX caxapa.

H#HA##Par#H###0nbITHL 10 HAOMIOACHUIO TEIJIOBOIO PACIIUPEHUS
ra3oB, JKUAKOCTEN U TBEPIBIX TEJl.

###Par#H#Onpenenenue  AaBieHUs Bo3AyXa B OajioHe
LINpULA.

H#HPar#H#ONbITHL, 1EMOHCTPUPYIOLUE 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHHSL.
H###Par###1IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JUTHHBI
CTONIOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOkKe OT
TEMIIEPATYPHI.

###Par###Habmonenne U3MEHEeHNsI BHYTPEHHEH dYHEPruu Tesa
B pe3yJbTaTe TeIlonepe ayu U padoThl BHEITHUX CHUIL.
###Par### ccnenoBanue  SBJICHHS — TEIJIOOOMEHA  TpH
CMELIMBAHUH XOJIOJHOM U rOpsiYei BOJBI.
H#HH#Par###OnpeieneHne  KOJUYeCTBa TEIUIOTHI, MOIYYEHHOTO
BOJIOM TpU TEIUIOOOMEHE C HarperbiM METaUIMYeCKUM
LWJIMHIPOM.

H#HH#Par###Onpenenenue yieabHON TEIUIOEMKOCTH BEIECTBA.
H##HPar##ccnenoBanue nporecca NCIapeHus.
#HH##Par###OnpeneneHrne OTHOCUTEIHFHOM BIAKHOCTH BO3TyXa.
###Par#H#OnpeneneHne yaeabHOM TeMI0ThI IIaBICHUS JIbJa.

dusnueckue SIBJICHUS B IPUPOJIC: TIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI;
o0pa3zoBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KaIuJuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETp, AATUUK



TEMIEPATYpbl, TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETpPBI, TCUXPOMETp, NapoBas TypOWHa, JBHUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpu3anus Tel. J[Ba poja 3JeKTpHUECKHX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kymona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBHUSL 3apSKEHHBIX T OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX/Y TE€JIaMH )
OnekTpuueckoe nosie. HanpsEHHOCTh 3JIEKTPUUYECKOTrO IO,
7.3 [IpyHuMn ~ cynmepmo3uLMM  3JEKTPUYECKMX  Mmojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu BIIEKTPUYECKUX 3apsa0B. DJIeMeHTapHbIN
7.4 anektpudyeckuit 3apsin. Ctpoenue atoma. I[IpoBoaHuku
JIUBJICKTPUKU
7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
76 DNEeKTpUYECKUM TOK. Ycenosus CYLLIECTBOBAHUA
' ANEKTPUUECKOTO TOKA. MICTOUHHMKHM MOCTOSIHHOTO TOKA
77 JIeicTBUSL  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U razax
7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsHKEHNE
79 ConpoTuBjieHHe TMPOBOJHUKA. YAETbHOE COMPOTUBJIICHHE
' BCILIECTBA
7.10 3akoH OMa 1JIs ydacTKa Lenu
7.11 [TocnenoBarensHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB
712 PabGota W MOIIHOCTH DIEKTPUUECKOTO Toka. 3akoH JIkoyms —
' Jlenna
713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIICKTPUUECKOU SHEPTUU
' B OpiTy. KOpoTKO€ 3ambIKaHue
714 [TocrossHHble ~ MarHuThl.  B3anmomeincTBHE  MOCTOSHHBIX
) MarHUTOB
715 MarnuTtHoe nosie. MarHuTHoe noje 3eMJIu U €ro 3Ha4yeHue s
' KHM3HU Ha 3emite
716 OmbiT Opcrega. MarHuTHOoe TOJIe AJIEKTPUYECKOTO  TOKa.
' [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 DNeKTpoABUTATENIb  MOCTOSIHHOTO  Toka.  Vcmomp3oBaHue
' AJEKTPOJBHUIATENIE B TEXHUYECKHX YCTPOMCTBAX MW HA
TpaHCIIOpPTE
718 Onbitel @apazess. SIBneHue HIEKTPOMATHUTHOM WHAYKIIMH.
' [Tpasuio Jlenna
7.19 OnekrporeHepatop. CrnocoObl TOTYYEHHUS DIIEKTPUUYECKOM



SHEPruM. DJICKTPOCTAHIIMH HAa BO300HOBISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

7.21

7.22

[TpakTuyeckue pabOTHI:

OnbITel 10 HAOIIOACHUIO HIIEKTPU3ALMHU TeJ UHAYKIUEH U Tpu
COIPUKOCHOBEHUH.

HccenenoBanue AeMCTBUSA 2JIEKTPUYECKOTO 110JIS HA IIPOBOIHUKHU
U IUDJICKTPUKH.

CO6opka u npoBepka padOoThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

W3mepeHnue U peryiupoBaHue HaIIPSHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIErO 4epes
pPE3UCTOP, OT COINPOTUBICHUS PE3UCTOpa U HANpSHKEHUS Ha
pesucrope.

OneIThl, JOEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpPsKEHUN pu
IIOCJIEI0BATEIbHOM COEOUHEHUH ABYX pe3uctopoB. IIpoBepka
npaBwia JUisi CWJIbl TOKAa IpPU MapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepe3  pesuctop.  OmnpeneneHue  MOLIHOCTHU
ANIIEKTPUYECKOTO  TOKa,  BBIACJIAEMONM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB.  V3ydeHuWe  MarHuTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpPHU UX OOBEAMHEHUU M Pa3/AEICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHUJIbI TOKa U
HanpaBJIeHUs TOKa B  KaTymke. M3ydenue pelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTel snexrpoasurarens. Msmepenune KIIJ]
AIIEKTPOJIBUTaTENIbHON YCTAaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJIGHUS  JJIEKTPOMAarHUTHOM  MHIYKIUHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMs] U HaIPaBJIEHUSI UHAYKIIHOHHOTO TOKa

@usnueckue sBICHUSA B IPUPOAEC: DJIEKTPUUYECKUE SIBJICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OpPraHW3MOB, MarHUTHOE
noje 3eMiH, Jped¢ MONI0COB, POJb MAarHUTHOTO MOJS IS
KU3HM Ha 3eMJie, OJISIPHOE CUSHUE

TexHuuyeckue yCTpOﬁCTBaI 9JICKTPOCKOII, aMIIepMeTp,
BOJIbTMETP, PEOCTAT, CUETUYHK BHCKTqueCKOﬁ OHCPIUu,



AIIEKTPOOCBETUTEIHHBIE puooPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECCKHE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Konx anemenra IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWUYECKUE SBJIEHUA

8.1 Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO TBUKECHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE
#i##Par###HepaBHOMEpHOE MPSAMOJIMHEHHOE JIBUKEHUE.

8.4 CpenHsisi 1 MTHOBEHHasl CKOPOCTb Tejla NP HEPaBHOMEPHOM
JIBYKEHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 #H##Par###CBoboaHoe nagenue. OnbiTel ["anumnes
###Par###PaBHOMepHOE NBIKEHUE MO OKpY:KHOCTH. [lepuon u

8.7 yactota oOpameHus. JluHeliHas W  yrjioBas CKOPOCTH.
LleHTpOocTpeMUTENbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HproTOHA

8.9 Bropoii 3akon Herotona

8 8.10 Tperuii 3akon HeroToHa

8.11 #H##Par###1 [puHuun Cyneprno3uiuy Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 ###Par###Cuna TpeHMs: cuiga TPEHUS CKOJBXEHMsS, CHuila
TPEHUS! TIOKOSI, IPYTUe BUJIBI TPEHUS

8.14 ###Par###Cuna TSHDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHS.
Yckopenue cBOOOTHOTO MaIeHUS

8.15 JBmxenne muaHer Bokpyr Comnma. IlepBas kocMudeckas
ckopocTb. HeBecoMocTh 1 neperpysku

8.16 PaBHOBecue maTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

8.17 ###Par###PaBHOBecHEe TBEPIOro TeNa C 3aKPEMJIEHHOW OCBHIO
BpaiieHuss. MoMeHT cuiibl. LIeHTp TskecTH

8.18 Nmnynsc Tena. U3menenne nmiynsca. IMmynbsce cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 #HHPar###PeakTUBHOE IBIKEHUE



8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

8.23

Pabora cui TsSKeCTH, ympyroctd, TpeHus. CBs3b DHEPIHMH U
paboThI

[ToTennuanpHas SHEPrusl Teja, MOJHATOTO HaJ MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[TorenumanpHas YHEPTUS CKATOU MPYKUHBI

#H##Par###Kunernueckas sHeprus. TeopemMa O KHHETHYECKOM
SHEPIrUn

H##H#Par###3akoH cCOXpaHEeHUsI MEXaHUYECKOM dHEprun

8.27

8.28

[IpakTuueckue pabOTHI:

Omnpenenenue cpeaHE CKOPOCTH CKOJIBKEHUS Opycka WIu
JBUKEHMSI IIapuKa II0 HAaKJIOHHOM IuiockocTH. OmpeneneHue
YCKOpPEHHUsI Tella TpPU PABHOYCKOPEHHOM JBIDKEHHH 10
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH IYyTH  OT  BpPEMEHH  IpU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 Ha4YalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
9Hucel, TO  COOTBETCTBYIOIIME  TPOMEXYTKH  BPEMEHH
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHITBI
HOpMasibHOTO AaBieHus. OnpezneneHue KodQQPHUIUEHTa TPEHUS
CKOJIb>KEHUSI. Omnpenenenue HKECTKOCTHU PYKUHBI.
Omnpenenenue paboOTbl CHUJIBI TPEHUS MpPU PaBHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipys3a C
WCTIOJIH30BAaHNEM HEMOIBI)KHOTO U TIOJBMKHOTO OJIOKOB
dusnueckue sBJICHHWS B NpPUPOAE: MNPWIMBBI U  OTJIMBBHI,

JABHXKCHUC TIJIAHET ConneyHoi CHUCTCMBbI, pCAKTHUBHOC NBUKCHUC
JKHUBBIX OpPTaHHU3MOB

8.29

TexHu4eckue yCTpOMCTBA: CHUJIOMETDP, JATYUKH ITOJOKEHUS,
pacCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHbBIE XapaKTCPUCTUKU

91 KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 MareMaTtnueckuii ¥ TPYXUHHBIM MasATHHKHU. IIpeBpamienue
' SHEPTUU MpU KosieOaTeIbHOM JIBUKEHUHU
9.3 3aryxaromue konebanus. Beinyxennsie konebanus. Pezonanc
Mexannuyeckne BONHBL. ~(CBOMCTBA MEXAHMYECKUX  BOJIH.
9.4 IIpononpHbIE U MONEpEeYHBIE BOJIHBI. J[1MHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MexXaHMuecKUe BOJHBI B TBEPIOM Tele,
CceCMHUYECKUE BOJIHBI



9.5

3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa

9.6

9.7

Wudpas3Byk 1 yIbTpazByk

[IpakTuueckue padbOTHI:

Omnpenenenne 9acTOTHI U IEPHO/Ia KOJICOaHNH MaTeMaTHYECKOTO
MasiTHUKA.

OmpeneneHre 9acTOThl M IEPHOAA KOJIEOAHWH TPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCHMOCTHU nepuozaa KosieOaHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccienoBanue
3aBHCUMOCTH TI€PHOAA KOJICOAHUN NPYKHUHHOTO MasTHHKA OT
Mmaccel Tpy3a. IIpoBepka He3zaBUCHMOCTH HepHoaa KojeOaHui
rpy3a, HMOABEUICHHOTO K HHUTH, OT MAacChl Ipy3a MU KECTKOCTH
npykuHbl. M3Mepenne yckopeHust CBOOOJHOTO MaieHHs

9.8

@u3nyeckue SABJICHUS B NOPUPOJE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHAMHU,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BaHUE YIIbTPa3BYKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 ONEeKTpOMarHuTHOE  Moj€.  DJIEKTPOMAarHUTHHIE  BOJIHBL
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas rnpupoja ceera. Ckopoctb cBeta. BomHoBbIe
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa

105 dusnueckue SBIEHUS B NpUpPOjE: OHONOTHYECKOe JAEHCTBHE
' BUJIMMOT0, YIbTPa(uOIETOBOTO U PEHTI€HOBCKOTIO M3ITy4eHHt

10.6 TexHnueckue ycTpoHCTBa: MCHOJB30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH JUIsl COTOBOM CBSI3H

CBETOBBIE SBJIEHUA

111 JIyueBas monens ceera. Mcrounuku cseta

11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA

11.3 Ortpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETa

11 114 [Ipenomnenue cBeta. 3akoH mnpenomieHus cBeta. [lomHoe
BHYTpPEHHEE OTpakeHUE CBETa

115 JIunza. Xop mydyel B JINH3E

11.6 Onrtuueckas cuctema QoTtoarmapara, MUKPOCKOTIA U TeJIECKOoTa

11.7 I'maz  xak  onrudeckas  cucremMa.  bau3opykoctb U

JAIbHO30PKOCTh




12

Paznoxenue Oenoro cBera B croekTp. Ombitel HpioToHA.

118 CrnoxeHue crieKTpallbHbIX 1IBETOB. Jlucniepcus cBera
[IpakTuueckue padbOTHI:
###Par###lccnenoBanue  3aBUCHUMOCTH  YIJla  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUs.
#H#HPar###113ydeHne xapakTepuCTHK U300paKeHHs TpeaMeTa B
IJIOCKOM 3€pKaie.
#H##Par###ccnenoBanie 3aBUCHUMOCTH  yIJIa  MPEIOMIICHHS
CBETOBOI'O Jlydya OT yrja HaJeHUs Ha TIpaHUlle «BO3AyX —
11.9 CTEKJIO».
##HPar### 1 lonydenue n300paXeHUH ¢ TIOMOIIBIO COOMpArOIIeH
JIVH3BI.
###Par###Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOU
CWJIBI COOMPAFOIIEH JIMH3HI.
#H##Par###OnbITHI IO Pa3I0KEHUIO OEIOT0 CBETA B CIIEKTP.
#H##Par###OnbITI 0 BOCHPHUATHIO IIBETa MPEAMETOB MpPU HUX
HaOJIIOCHNH Yepe3 LIBETOBbIC (PUIIBTPHI
®dusnueckue sBIeHus B mnpupone: 3atMmenus Connua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE SIBJICHUA B armochepe (mBeT Heda,
pedpakius, pagyra, MUPax)
11.11 TexHuueckue ycTpOHCTBa: OYKHM, MEPUCKOMN, QoToammapar,
' ONTHYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OneiTel Pe3zepdopna u miaHeTapHas Mojenb aTtoma. Mojenb
' aroma bopa
12.2 Hcnyckanne ©  morjomeHue cBera  aToMoM.  KBaHTHI.
' JluHeHyaTeie CEKTPhI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IydeHHs
124 Crpoenune atoMHoro siapa. HykinoHHas Moziens aTOMHOTO sijipa.
' U30TOmBI
125 PagunoaktuBHble npeBpaienus. [leproa momypacnaga aTOMHBIX
' sep
126 SAnepHble peakuuu. 3aKOHBl COXpPaHEHMs] 3apsa/0BOTO U
' MAacCOBOTO YHCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Mcrounuku sHeprun ConHua
' 1 3BE311
12,9 SAnepHas sHepretuka. J[elicTBUE paJuOaKTUBHBIX U3Jy4YEHUN Ha
' ’KUBBIC OPTAaHU3MBI
[IpakTuyeckue pabOTHI:
12.10 HabutoieHne CruiomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHHUS.

HccnenoBanne TpekoB: M3MEPEHHWE JHEPrHMM  YacCTUIIBIIO




TOPMO3HOMY ITyTH (110 (hoTOoTrpadusiM).
W3mepenne painoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B IIPUPOLE: €CTECTBEHHBIN
panMOaKTUBHBIA (OH, KOCMHYECKHE JIy4YH, pPaJHOAKTUBHOE
U3JIy4CHUE NPUPOAHBIX MUHEPAJIOB, ACHCTBUE PaJIMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

12.12

TexHuueckue ycTpoicTBa: CIEKTPOCKOIN, WHAMBUIYaTbHBbIH
JO3UMETp, KaMepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue posnu (U3MKU B HAy4YHOM KapTHHE MUpPA; CHOPMUPOBAHHOCTD
0a30BBIX TMPEACTABICHUI O 3aKOHOMEPHOW CBS3M W I03HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyromnie pond (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU M TEXHOJIOTHA, 00 3BOJIONUU (PU3NUCCKUX 3HAHUW M HX POJIU B
I[EJIOCTHOM €CTECTBEHHOHAYYHOW KapTHUHE MHPA, O BKJIAJE POCCHUUCKHUX U
3apyOeKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB
OKPY>KaIOIIIET0 MUPA, PA3BUTHE TEXHUKHU U TEXHOJIOTHI

3HaHus O BHJIAX MaTepuM (BELIECTBO M IOJIE), O JBUKEHMU KakK Crocode
CYIIECTBOBaHHUS MAaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKOH CYNIHOCTH SIBJICHUN NPHPOJIBI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3jinyaTh SIBICHUS
[I0 ONHMCAHUI0O HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JlaHHOe (PU3MYECKOe SBJICHHME; YMEHUE DPACHO3HABATh
IPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B OKpYKAIOLIEM MMpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Bilanenne ocHOBaMM MOHATHUHMHOIO amnmapara M CHMBOJHYECKOIO S3bIKA
GU3MKM M UCHONB30BaHUE HUX JJS pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBa TeJ, (U3MYECKUE SBICHHUS M IPOLECCHI,
UCTIONB3Ys PyHIAaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHHe OmnuChIBaTh HM3yUYCHHBIE CBOMCTBA TeNl U (PU3MUECKHUE SIBICHHUS,
UCIIONB3Ys PU3HYECKUE BETUUMHBI

Bnanenue ocHOBaMHM METOAOB Hay4YHOTO MO3HAHUS C YYETOM COOJIO/ICHUS
MpaBuJI OE30MACHOTO Tpy/ia: HabMoIeHue PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh ASKCIICPHUMEHTAILHYIO YCTAaHOBKY U3
JIAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIUHU, OMKUCHIBATH XOJ| OMBITA U
3aMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX H3MepeHHI>'I q)HSI/I‘-IeCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATENTbHO  COOMpAaTh
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIMH, BBIYHCIATH 3HAYCHUE
BEJIMUMHBI M aHAJIN3UPOBATh MOJNYUYEHHBIC PE3YNIbTATHI C YUETOM 3a/aHHOM
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECIIOXKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOB&HHﬁ;
CaMOCTOSITEIILHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY WM IPOBOIUTH
HCCIICOOBAHUC IO HMHCTPYKIMHU, NPEACTABIIATH IMOJTYYCHHBLIC 3aBHCHUMOCTHU




¢u3nueckux BEIMYMH B BUAEe TaOmMI W TpaduKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIIeIOBAHHS

[TonnMaHMe XapakTEepPHBIX CBOWCTB (M3WYECKHX MOJeNeil (MaTepuabHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHasi MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A1pa) U yMEHUE IPUMEHATH UX JJI51 00bsACHEHNUS (PU3NYECKUX MPOLIECCOB

VYMeHne 00BSICHATh (PU3NUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallMd NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIIATD IPUYUHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
OOBSICHEHHE C OINOpOW Ha HW3YyUEHHBIC CBOMCTBA (PU3UYECKUX SIBICHUH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJICITH

YMeHue pemats pacuéTHble 3aaaun (Ha 6aze 2 — 3 ypaBHEHUM), HCTIOIB3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAOIINEG (PH3UYCCKHE BEIIMYUHBI, B YaCTHOCTH,
3alUCHIBaTh KPATKOE YCJIOBHE 3a7aud, BBISBISTH HEAOCTAIOIIME TaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYIbI, HEOOXOMUMBIC i €€ peuieHus,
WCIIOJIb30BaTh CIPABOYHBIE JIaHHBIC, MPOBOJUTH PACUEThl M OIICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYeHUS (DU3MUECKO BEIUYHHBI; YMEHUE
OMpeAeNiATh Pa3MEpPHOCTh (HU3MUECKON BENMYWHBI, MOJYYEHHOH mpu
pellIeHnH 3aa9u

YMeHHe XapakTepu30BaTh PUHIIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHUCJIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTUYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUI U HE0OXO0a1Mble (PU3MUYECKUE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (U3NYECKUX SBJICHUSX B IOBCEIHEBHOU
JKU3HU i1 oOecrieyeHus O€30MacHOCTH MpHU OOpalieHUH € OBITOBBIMU
npuOopaMl M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHMs 3/10pOBbS M
COOJIIOJIEHHsI HOPM HKOJIOTMYECKOTO0 MOBEJICHMS B OKpYXarolled cpene;
NOHUMaHHEe HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKU U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOJIOIIOIb30BAHUS

11

OnelT  moMcka, MpeoOpa3oBaHUSs W NpPEACTaBlIeHUs  UHGOpMaLUU
¢u3nUeckoro - coiepKaHMs €  MCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTMH; YMEHHE OLIEHHBATh JOCTOBEPHOCTh
NOJYy4eHHOM MHQOpMalMM Ha OCHOBE MMEIOLIMXCA 3HAaHUM WU
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BaTh IPH BBINOJIHEHUU
y4yeOHbIX 3aJaHUil HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIE MaTepUaibl, pecypchl ceTu MHTepHeT; BlajeHue
0a30BbIMH HaBBIKaMHU IpeoOpa3oBaHUsI MHPOPMAIMK M3 OJHON 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOILIEHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIIBKMX UCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D
O ®U3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOoMepHOe u HepaBHOMepHOe maBmkeHue. CpenmHssi ckopoct. Dopmyna s
1.2 BelYMCIIEHHS CpeAHEl ckopocTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKCHUC. 3aBUCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x(f)=x,+vf

I'padukn 3aBUCUMOCTH OT BpEMEHU M IPOEKUUH CKOPOCTH, IPOEKIUU
IIEpEMEIIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKECHUU

3aBUCHUMOCTh KOOPJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl U MPOEKLUUH NIEPEMEILIEHUs, TPOCKIUN CKOPOCTH U MPOCKLUUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSMOJMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHH JIs1I NNPOCKIOHWHN YCKOPCHUA, POCKIUN CKOPOCTH,
MpoeKIru ICPpEeMCHICHUA, KOOPAUWHATHI IIPU PABHOYCKOPECHHOM HpSIMOJ'II/IHeI\/’IHOM
JBHXXCHHUH

CBobonHoe mnanenue. dopmysbl, omuchBaKolMe CBOOOJAHOE TNAJACHHE Teia IO
15 | BEPTHKAmA (IBW>KeHUE Tena BHU3 WJIM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJISl POEKIIMK YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpJAUHATHI ITPpU CBO6OI{HOM MMaaACHUU TCJIa 110 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYXHOCTH. Harpasienue ckopocT.
1.6 ®opmynia I BBIYUCIEHUS CKOPOCTHM Yepe3 pPaauyCc OKPY)KHOCTH U MEPUOJ
oOpareHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyra /17151 BBIYUCICHHS] YCKOPEHUS:

_u
“WSR
®dopmyra, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TIOTHOCTH:

_m

1.7 V
1.8 = Cwuua — BexTopHas puzmueckas BenumunHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepsorii 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIO
B3anmopencrtsue ten. Tperuit 3akon Herorona:
1.11 F p _P-l—}E
TpeHue MOKOsI M TpEeHHWE CKOJbKeHHsA. PopMyiia JUisl BBIYMCICHUS MOIYJSL CHIIBI
TPEHMSI CKOJIbKEHHUS:
F_=u-N
1.12 p =M
Hedopmarus Tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH ynpyrou aedopmaruu
(3akoH I'yka):
113 F=k-Al
1.14  BcemupHoe TATOTeHHE. 3aKOH BCEMHUPHOTO TATOTECHUS:



F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia 715 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3H IoBepXHOCTH 3emiu: F = mg.
JBuxenue nnanet Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTs u
Heperpy3Ku

Nmitynbe Tena — BekTopHas (u3uvecKas BeJTudrHa.
1.15 p=mi

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMirynbse cuiibl

3akoH COXpPAaHCHUSA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTCMBEI TCII:
1.16  p=mmU +im,U, =const

PeakTuBHOE ABMKCHHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc
MeXaHI/I‘leCKaﬂ MOIIHOCTH:
1.17
n=4

t

Kunernueckas v noreHnuanbHas sHeprus. @opmyia i BBIUMCIEHUS KHHETHYECKON
SHEPruu:

J'HUE

By
118 Teopema o knHeTHUeCcKOU dHeprun. Popmyria i BBIYUCICHUS TOTCHIMAIBHON
' SHEPIUHU Tella, IOJIHATOrO

HaJ 3eMIIEH:

E,= mgh

Mexann4geckas OHEPIruAi:

E:Ek'l'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUU IIPH HAJTMYUU CHIIBI TPEHHUSL.

[IpocThie MexaHU3MBI. «30JI0TOC MTPABHUIIOY» MEXAHUKH.
1.20  Psruar. Moment cmisl: M - Fl.

VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O6510Kku. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
®opmyiia 11 BBIYUCICHUS JABJICHUS TBEPIOIO TEJa:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBICHHE.
FI/II[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPU KUIKOCTH.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH KU AKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONPEAEIICHHS BBITAIKUBAKOIIEH CUJIbL, AEHCTBYHOLIECH
HAa TeJo, MOTPYXEHHOE B KHUAKOCTh WU Ia3:

Fap =PEV

Ycnosue ninaBanus Tena. [lnaBanue CYAOB U BO3AYXOIIAaBAHUC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUINTY/AQ, TMEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHU:
1

"I."I:?

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamieHue dHeprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BelnyxxneHnble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [IpoosibHbIC U TIOTIEPEYHbBIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJIHBI:

h=v-T

3ByK. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeaHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL;
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IJIOCKOCTH; YCKOpeHHMs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M  Iepuoja  KojeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MepHoia KojleObaHuil Mpy>KMHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETOABMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH NIPU NOIbEME TPY3a
C TIOMONIBIO MOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMMOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAIOIICH B MPYKWUHE, OT CTEHCHHW Ae()OpMaluud MPYXKUHBL,
YCKOpEeHUsl OpyCKa OT yria HAaKJIOHA HANPaBISIONICH; Mmeproja (4acTOThl) KoJeOaHMid
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MassTHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHWH HUTSHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pbl4ara

Qusuueckue A61eHUs 6 npupode. MIPUMEPHl JBUXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUKCHHME JKUBBIX

1.30 OpPraHM3MOB, PbIYard B TeJI€ YEIIOBEKA, BIMSHUE aTMOC(HEPHOrO NaBJICHUS HA YKHUBOU
OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCCHUE,
CeliCMHYECKHe BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpouicmea: CIAJOMETpP, JAaTYUKH TIOJIOKEHHS, pACCTOSHUS U
YCKOpEHHS, AMHAMOMETP, NOAIIHNITHUKY, PAKEThI, PbIYar, MOIBMKHBIA Y HEMOBIKHBIH

1.31 O6noku, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIAIONINECS COCY/IbI,
YCTPOMCTBO BOAOIPOBO/IA, THAPABINYECKHIA IIPecc, MaHOMETp, OapoMeTp, BBICOTOMED,
HOPIIHEBOH HACOC, APEOMETP, IXOJIOT, UCTIOIB30BAHUE YIbTPAa3BYKa B OBITY M TEXHHKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU CTPOCHMS BEILECTBA.

21 Mogenun  TBEPOOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH — BEIIECTBA.
Kpucrammmyeckne n amop¢HbIe TETIa

99 JIBmxenune dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUL[ C TeMIepaTypoil.

' BbpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe U KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHe

26 BuyTtpennss sueprusi. Pabota u Temonepenaya kak cnocoObl U3MEHEHUsI BHYTPEHHEN

' SHEPruu

2.7 Bwuasl Teruonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUEeHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y enmbHas TeI0EMKOCTb:

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

2.9 Ql +Qg g

2.10 Hcnapenue u xKoHaeHcalus. Vi3MeHeHHe BHYTPEHHEH SHEPrUU B MPOLIECCEe UCTIAPEHUS




U KoHeHcaru. Kunenue sxuakocTu. Y qenbHas TerioTa mapooopasosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[MnaBnenne u kpuctayum3anus. V3MeHeHHe BHYTPEHHEW SHEPrUM MPHU TUIABICHUH H
KpUCTAIIM3alUU. Y IebHAsl TEII0Ta TUIaBICHUS:
212 0]
& m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  TTpuniunsl pabotsl TemioBbix apurareneid. KIIJ[ TermmoBoro npurarens
Ipaxmuyeckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 KOTOPYIO OmymieH HArpeThlid IWIMHIP, KOJMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM
' WIMHIPOM, TI0CJI€ OMYCKaHHs €ro B BOAY KOMHATHOW TEeMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOM TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbI MpPH PA3IMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHAa WpH
CMEIIMBAHUU XOJIOIHOM U ropsiueil BOABI; MpoIecca UCTIapeHHs
Quzuueckue s61eHUsl 8 NPupode. TIOBEPXHOCTHOE HATSDKCHUE W KATUJUISIPHBIC SBICHUS
2.16 B mpupone, Kpuctaisl B mnpupozae, uziaydenue CoiiHIa, 3amMep3aHHe BOJOEMOB,
Mopckue Opu3bl; 00pazoBaHUE POCHI, TyMaHa, WHes, CHera
Texnuueckue ycmpoticmeéa: KanWUISAPbl, TPUMEPHl HCIOJIb30BAaHUS KPHCTAIUIIOB,
2.17 | KWAKOCTHBIA TEPMOMETp, MATYHK TEMIIEPATyphl, TEPMOC, CUCTEMAa OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOMHA, TBUTATEIL BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dmnektpuzanus ten. /IBa BUAa ANEKTPUUECKUX 3apsI0B
3.2  BzammoneiicTBre 3apspKeHHBIX Tell. 3akoH Kymona
3.3 | 3akoH coxpaHEeHUs dIEKTPUIECKOro 3apsaa
3.4 Onektpudeckoe  moje.  Hampsok€HHOCTH — 2JIeKTpUYecKoro  mouisa.  [IpwHImm
' CYMEPIIO3UITNH JICKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn osnekTtpuyeckux 3apsgoB. [leiicTBue  anekTpudyeckoro TONsS  Ha
' aNeKTpUudecKue 3apsiabl. [[pOBOTHUKY U AUDTEKTPUKHU
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBUs anekTpuueckoro Toka. Cuiia ToOKa.
3.6  Hampsokenue.
I=q/t,U=A/
37 DNEKTPUYECKOE COMTPOTUBIICHHE. Y ACIBHOE JICKTPHUECKOES CONTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma a5 yyactka snekrpudyeckoi rernm: | = U/R
[TocnenoBarenbHOE COSIUHEHUE MPOBOTHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O CONIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe 1noJje NOCTOSHHOTO MarHuTa. B3auMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHME MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM
3.15  Omsrrel @apages. SIBnenue sneKTpoMaranTHON nHAYKIuu. [Ipasuio Jlenna
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AIIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpPsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TIPOBOJIHMKA, IUIOMIAJAM €r0 IOMEPEYHOr0 CEYEeHUS U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBmia IS DJICKTPUYECKOTO HANPSHKEHHUS TPH  TOCIEIOBATEIHHOM
COCIMHEHUU TPOBOJHUKOB, TpaBWIa JJIS CHJIBI DJIEKTPUYECKOTO TOKa IMpH
napauieTbHOM COETMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)
Qusuueckue A6leHUs 6 npupode. DIEKTPUUECKHUE SBIEHHMS B aTMmocdepe,
3.17  SJEKTPHUYECTBO KMBBIX OPraHU3MOB, MAarHWTHOE IMOJIe 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TIOJIS JUTs )KU3HU Ha 3emIie, OJISIPHOE CUSTHHE
Texnuyeckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTaT, CUETUHUK
318 DIIEKTPUUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTENH, AIEKTPOMATHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKA
3.19  DnekrpomarHuTHbIe BOHEIL. [lIKkana aneKTpoMarHuTHRIX BOJH
3.20  Jlyuesas monenb cBeta. [IpsiMonuHEITHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 Jlunza. Xox myueit B nuH3e. POKyCHOE paccTOsiHUE JUH3BL. ONTHYECKas CUIa JTMH3BI:
' D=1/F
3.25 I'ma3 kak onTryeckas cuctema. Onrndeckue mpuOopsI
396 Ilpakxmuueckue pabomul

HH#Par###113MepeHre oNTUYECKON CUITbI COOMpAlOIIei JIMH3bI; (OKYCHOTO PACCTOSTHHS



coOuparomield TUH3BI (0 CBOWCTBY pPaBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHWs,
KOTJIa IIPEIMET PACIIONIOKEH B IBOMHOM (hoKyce), MoKa3aTels IPEIIOMIICHHSI CTEKIIA.
###Par### ccnenoBanue  CBOMCTBA HM300pa)KEHUs, IOJIYYEHHOTO C  ITOMOIIBIO
coOMparonield JIMH3bI, U3MEHEHUs (DOKYCHOTO pAacCTOSHHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJjla TPEIIOMJIICHHSI CBETOBOTO Jiyda OT yIJla TaJeHHUs Ha TpaHUIIC
«BO3JIyX — CTEKIIO»

Duszuveckue A61eHUS 8 npupode: 3arMeHus CoJiHIIA U .HYHBI, OBETa TCJI, OIITHYCCKUC

3.27
SBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaImapar, ONTHIECKUE CBETOBOIbI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTUBHOCTH. Anb(a-, OeTa-, ramMmma-usnydenus. Peakuuu anbda-u 6era-pacmnaga
4.2 Onbitel Pezepdopna mo paccesnuto anbda-vactuil. [LnanerapHas Moienb aToma
4.3  Cocra aToMHOTrO sigpa. M30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX sIep
45  SlnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJ0BOI0O U MAaCCOBOIO YHCET
Quszuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PaTUOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paJMOAaKTUBHOE M3JIyYCHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE PalMOAKTUBHBIX
W3JIy4CHUM Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHEPICTHUKA



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

[epoimkun A.B. @usnka. 7 kiaacc. Y4ueOHUK 11 0011e00pa3oBaTeIbHbIX
yupexaenuit . M.:lpoda. 2023
2. Jlykammk B.1. COoopHUK BOpocoB U 3aaa4 1o ¢pusuke. 7-9 ki1 — M.:

IIpocsenienue, 2010. —192c¢.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
7 xnacc

1. [Teppimikun A.B. @uzuka. 7 kiacc. Y4eOHUK /17151 00111e00pa3oBaTebHbIX
yupexaenuit . M.:JIpoda. 2023

2. Jlyxamuk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o ¢usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

3. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE 1 KOHTPOJIbHBIC
paboTel. —5-¢ m3nanue,- M.MJIEKCA, 2013.

4. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopasie padoTsl. KoHTposIbHBIE
3aganus. —Caparos:JIuneii, 2014.

5. «KonTponsHOo-u3mMepuTenbabie MmaTepranbl. Gusuka. 7 xkinace/Coct. H.A.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meroandeckoe nocooue/ A.E. Mapos.-

M.: lpoda, 2011.- 123c.:



8 KJacc

1. Ileppimkua A.B. ®usuka. 7 kinacc. YueOHUK 111 0011e00pa3oBaTeIbHBIX
yupexaenuit . M.:JIpoda. 2011

2. Jlyxamuk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o gusuke. 7-9 ki. — M.:
[Tpocsemenue, 2010. —192c.

3. Kupuk JI.A. ®u3znka — 8. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIC
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

4. AcraxoBa T.B. ®usuka. 8 kiacc. Jlaboparopusie padboTsl. KoHTpoJIbHBIE
3aganus. —Caparos:JIuneii, 2014.

8. «KontponbHO-u3MepurenbHbie MmaTepuaisl. Gusuka. 8 kinace/Coct. H.A.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 8 kiacc: yuedbHo-merogudeckoe nocoouve/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

9.A.B. Ilepbimkun ®@uszuka-8xia 2017 M. [Ipoda

10.H.B. ®unonorudy Metoandeckoe nmocodue 2015 M. JIpoda

11.A.E. Mapon, E.A. Mapon CamocToATEIbHBIE K KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. [poda

12.B.B. Ilaxmatosa ,O.P. [lledpep Juarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

13.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopurk BorpocoB u 3anau

2015 M. Ipoda



9 kmacc

1. Ileppimkua A.B. ®usuka. 9 kinacc. YueOHUK 1151 00111e00pa30oBaTeIbHBIX
yupexaenuit . M.:JIpoda. 2023

2. Jlyxamuk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o gusuke. 7-9 ki. — M.:
[Ipocsemenne, 2010. —192c.

3. Kupuk JI.A. ®uszuka — 9. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIBbHBIC
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

4. AcraxoBa T.B. ®usuka. 9 kiacc. Jlaboparopusie padboTsl. KoHTposIbHBIE
3aganus. —Caparos:JIuneii, 2014.

5. «KonTponsHo-u3mMepuTtenbubie MaTepranbl. Guszuka. 9 xkinace/Coct. H.A.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®uzuka. 9 knacc: yueoHo-meroandeckoe nocoove/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

7 . KOHTpOJIbHBIE M CAMOCTOSITEbHBIE PA0O0THI MO (hU3UKE. 9 KIacc: K yueOHUKY
A.B. Ileppimikuna, E.M. I'ytauk «®usnka 9 kimace» / O.W. 'pomiiea. — M.
N3 narenncTBO «OK3amen», 2014.

8. Tectsl mo pusuke. 9 knacc: k yueonuky A.B. Ileperimkuna, E.M. ['yTHuk
«Pusznka

9 knace» / O.H. I'pomueBa. — M.: U3znarenscTBo «OK3amen», 2010.

9. dusuka. 9 xinacc. Temaruueckue TeCTOBLIE 3aMaHus I1d ToaroToBku k I A. /

aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocinasias: OO0 «Akaaemus



pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

7 KIIACC

1. bubmmoteka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuaeoomnsiThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komiekuus uudpoBbix 00pa30BaTeIbHBIX pECYpCOB. — Pexum
noctyna: http://school- collection.edu.ru

4. luTepecHble MaTepUalIbl K YpoKaM (DU3UKH 110 TEMaM; TECTHI [10 TEMaM;
HarJsIHbIe TocoOus K ypokam. — Pexum nocrtyna: http://class-fizika.narod.ru
5. ludpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DyeKTpoHHbIC Y4eOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru

8 KIIACC

1. bubmmoteka — Bc€ mo npeamety «DPusnkay. — Pexum gocryna:

http://www.proshkolu.ru



2. BuneoonbiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nu@poBsix 00pa3oBaTeIbHBIX pECYypCcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. luTepecHble MaTepHasbl K ypokaMm (U3UKH 10 TEMaM; TECThI 10 TEMaM;
HarIsaHbIe TOCOOMs K ypokaM. — Pexxum foctyma: http://class-fizika.narod.ru
5. lludpoBbie 0OpazoBaTeabHBIC peCypChl. — Pexxum moctymna:
http://www.openclass.ru

6. DJIeKTpOHHBIC yUueOHUKH 10 (u3uKe. — Pesxkum noctyna: http://www.fizika.ru

9 KIIACC

1. BuaeoornsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas xosuteknus udpoBbIX 00pa30oBaTeIbHBIX PeCypcoB. — Pexum
noctyna: http://school- collection.edu.ru

3. UnTepecHbie MaTepualbl K ypokaM (GU3UKH [0 TeMaM; TeCThI 110 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexum nocrtyna: http://class-fizika.narod.ru

4. Iludposbie 0Opa3oBaTebHbIEC pEeCypChl. — PexxuM ocTyna:
http://www.openclass.ru

5. DnexkTpoHHbIe YueOHUKH 110 pusuke. — Pexxum nocryna: http://www.fizika.ru
6.Jlucrannmonnas tmkoja Ne368 http://moodle.dist-368.ru/ OTkpbITHI# KITacc.

CereBoe oOpasoBarenbHOe coodmecTBo. http://www.openclass.ru/node/109715



7. Enunas komiekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHbI IEHTP HHGOPMAITMOHHO-00Pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. NMutepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 centss0ps» MaTepuaisl o gusuke. http://archive.1lseptember.ru/fiz

11. Aanmanuu dpusmdeckux oobekToB. http://physics.nad.ru/

12. )Kusas ¢pusuka: odyqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. duswmka.ru. http://www.fizika.ru/

14. ®usuka: koyekmus onbiToB. http://experiment.edu.ru

15. KoHTpoOJbHBIE U cCaMOCTOSITENIbHBIE pabOThI IO (pusmKe. 9 Kacc: K yUeOHUKY
A.B.

16.Ileppiikuna, E.M. I'ytauk «®uzuka 9 knace» / O.W. I'pomuesa. — M.:
MN3natennscTBO «OK3ameny, 2014,

17. Tectsl o pusuke. 9 kinace: k yueonuky A.B. Ilepsimikuna, E.M. T'yTHrK
«Du3uka
9 knace» / O.W. I'pomueBa. — M.: U3znarensctBo «OK3amen», 2010.

18 . ®usuka. 9 kinacc. TemaTuyeckue TeCTOBBIC 3aaHU JIJIsI TOATOTOBKH K
I'A. / aBT.- coct.: M.B. boitnenko, O.H. Mupomkuna. — Apocnasib: OO0
«AxaneMus
pasButus», 2014.

19. Mucranmuonnas mkoja Ne368 http://moodle.dist-368.ru/



20. OtkpsIThIi Ki1acc. CeTeBoe 0Opa3oBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

21. Equnas xosutekmus U poBeIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. ®eaepanbHbIi HEHTP MHPOPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB.

http://www.fcior.edu.ru/
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