MHWHHUCTEPCTBO NIPOCBEIEHUS POCCUMCKOM ®EJEPALIUU
Munucreperso o6paszoBanus 1 Hayku Camapckoii obiactu

MBOY IlIkoaa Ne 144 r.o.Camapa

PACCMOTPEHO COI'JTACOBAHO VTBEPXJEHO

IIpencenarens MO 3aMecTHTeNIb JUpPeKTopa I[npexrop MBOY

y4MTelnel ecrecTBeHHO-  no YBP
HAyYHOTO IMKJIa 4(__\

%

¢ i Kuna&rcosa .B.
Qanuna U.B.
ITpoTokon Nel
oT «28» 08.2025 r.
PABOYAS ITIPOTPAMMA

yueOHoro npeamera «@usuka»

U1 oOyJaromuxcs 7 - 9 KiaccoB

[Iporpamma coctaBiena: MO yuutesneil eCTECTBEHHO-HAyYHOTO LIUKIa

Cawmapa, 2025



MHNOSICHUTEJIBHAS 3AIIUCKA

[IporpaMmMa 1o ¢u3MKe Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBJICHAa HAa OCHOBE MOJOXEHUH M TpeOOBaHMU K pe3yjbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTENbHON MPOrpaMMbl, MPEICTAaBICHHBIX B
dI'OC 000, a Taxxe ¢ yd€ToM ¢eaepanbHON padouel mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Dusmkay.

[Iporpamma mo ¢u3nMKe Ha YpPOBHE OCHOBHOIO 0O0IIEro o00Opa3oBaHUS
COCTaBJICHAa HAa OCHOBE TOJOXKEHUN U TpeOOBaHMU K pe3yjbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTebHOM MPOTrpaMMbl, MPEACTABICHHBIX B
dI'OC 000, a Taxxe ¢ yueToM (eaepanbHON paboueit mporpaMMbl BOCITUTaHUS U
KOHIEMIIMHU MpenoiaBanusi yueOHoro npeamera « Ousznka.

ConmepxaHue mporpaMmbl MO (HU3UKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYaIOIIMXCS M OpPraHU3alUI0 H3Yy4eHUs
bu3MKM Ha JAESATeNIbHOCTHOM OCHOBe. B mporpamme mno ¢(usuke ydyuTHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanmuzanuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINlPeIMETHBIM pe3yJibTaTaM 00y4deHUsl, a TAKXKe
MEXTPEIMETHBIE CBSA3H E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma mo ¢u3uKe yCcTaHABIMBAET paclpeesieHue yieOHOro maTepurana
o rojgaM o0ydeHus (Mo KjlaccaM), mpejjiaraeT NpUMEPHYIO MOCIEA0BaTEIbHOCTh
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTIO COJICP)KAHUS U
y4eTe BO3PaCTHBIX OCOOEHHOCTEN 00y4arommxcsl.

[Iporpamma mno ¢usuke pazpaboTaHa C LETbI0 OKa3aHUS METOIUYECKON
MIOMOIIIM YYUTENIO B CO3JaHUH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

du3uka ABISIETCS CHCTEMOOOPA3yIOIIUM /IJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIeKAT B OCHOBE IPOIECCOB U
SBICHUH, H3y4yaeMbIX XUMHEH, OHoOJOTHEH, acTpoHOMHEH | (U3UIECKOU
reorpadueli, BHOCHUT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHYy  MHpa,
npenocTaBisieT Haubojee sICHble O00pasilbl MPUMEHEHUS Hay4HOro MeETojAa
MO3HAHUS, TO €CTh CIIO0CO0a MOJy4EHHS JOCTOBEPHBIX 3HAHUN O MUDE.

Opnna W3 TIaBHBIX 3a/ad (PU3NYECKOrO OOpa3oBaHUSI B CTPYKTypEe OOIIETo
00pa3oBaHUs COCTOMT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHON TIPaMOTHOCTH H
UHTepeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usukn ©Ha 0a30BOM ypOBHE TMpEANOJaracT OBJIAJCHHE
CIIEYIOIIMMH KOMIETEHTHOCTAMH, XapaKTePU3YIOIIMMH €CTeCTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SBJICHUS,

e OIICHWBAThH ¥ IOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHMS;



HHTCPHPECTUPOBATL JAHHBIC M HCIIOJIb30BaTb HAYYHBIC JI0KA3aTCIILCTBA
AJIA TIOJIYYCHUA BBIBOJOB)).

Henn wuzyuenus QuU3MKM HA YPOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
OnpeJie]IeHbl B KOHIIEMIIMU TpernojaBaHus ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTelbHBIX oOpranusanuax Poccuiickoit @Denepanuu, peaTu3yrOIIIX
OCHOBHBIE 00111€00pa30BaTEIbHBIC TPOTPAMMBI.

Henn uzyuenus Gpusmku:

NpUOOPETEHUE WHTEpeca W CTPEeMJICHUS OOyJaronuxcss K HaydHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYAIbHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe MO3HaHUS 1 (POPMUPOBAHHE
MCCIIEIOBATEIHCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHHSIM;
dbopMUpOoBaHHME HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4CHUS
OCHOB CTPOCHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTABICHUNH O POJU (U3UKU ISl PA3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHA;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymien
npoecCuoHaNbHON JeATETbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHeIeMy o0 y4eHHUI0 B ’TOM HalpaBJICHUU.

JIoCTHKEHHE 3THUX IieJield MporpaMMBbI MO (U3WKE Ha YPOBHE OCHOBHOT'O
o011ero ooOpa3oBaHus 0OECIICUMBACTCS PEIICHUEM CIIEAYIONINUX 3a/1ay:

NpHOOpPETeHUEe 3HAHWKW O JUCKPETHOM CTPOCHHUM  BEIIECTBa, O
MEXaHMYECKUX, TEIUIOBBIX, JJICKTPHUYECKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

npuoOpeTeHne YMEHUM OMUCHIBATH U OOBSCHATH (PU3MUECKUE SIBIICHUS C
UCIIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIeHUs MPOCTEUIIMX paCUeTHBIX 3alady ¢
UCIIOJIb30BaHUEM bu3znUecKux MojielieH, TBOPYECKHUX u
IPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HAOIIOATh MPUPOHBIC SIBJICHUS U BBIMOJIHATH OMBITHI,
nabopaTtopHble  pabOTBI W AKCIEPUMEHTAIIbHBIE  MCCIECIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ mHpopMaIuen GU3MIecKoro cojiepKaHus,
BKJTIOYAst HHPOPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3NUKH, aHATU3 U
KPUTHUYECKOE OlEHUBaHUE UH(POPMAIIUH;

3HAKOMCTBO CO chepaMu TPOPECCUOHATHLHON ESITEIbHOCTH, CBI3aHHBIMU
C (uU3MKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JOCTKEHUAX (PU3UUECKON HAYKHU.



OO11ee yuCIo 4acoB, pEKOMEHAOBAHHBIX JIJIsI M3Y4eHUs (QU3UKH Ha 0a30BOM
ypoBHe, — 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102
yaca (3 gaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEE0).

B 7 u 8 xmaccax mo oAHOMY 4acy B HENEN000aBJIEHO U3 4YacOB IIKOJILHOTO
KOMIIAaHEHTa JIsl JIYYIIIETO0 YCBOEHHUS IMPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

[Ipennaraemsiii B mporpaMmmMe mo ¢u3MKe MepeueHb Jad0paTopHbIX padoT H
OTIBITOB SIBJISICTCS PEKOMEHIaTCIbHBIM, YUHUTEh JICJAET BHIOOP TMPH IPOBEICHHUH
7a00paTOpPHBIX Pa0OT M ONBITOB C YYETOM WHIWBUIYaTbHBIX OCOOCHHOCTEH
O00y4JaromuXCcs, CIMHUCKA JYKCIEPUMEHTATBHBIX 33/JIaHHM, TpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT'0 dK3aMeHa 1Mo (pU3HKE.

COJEPXAHUE OBYYEHMUA

7 KIIACC
Pu3uka 1 e€ poJib B IO3HAHUH OKPY/KAOLIEro Mupa.

®usuka — Hayka o mnpupone. ABneHus npuponsl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIC, ITIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenWYHMHBL M3Mepenue ¢Qusnyeckux BeanuuH. Dusmueckue
npuoopsl. [lorpemnocts u3mepennii Mex1yHapoaHasi cuctemMa e AMHUL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd U3Yy4alOT MPUPOAY.
EcTecTBEeHHOHAY4YHBId METOJ TMO3HAHUS: HaOMIOAEHUE, MOCTAaHOBKA HAaY4YHOIO
BOIIPOCA, BBIJBUKEHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, OObICHEHUE
HaOmonaeMoro sBieHus. Onucanue Gu3nUecKUX SBJICHUN ¢ TOMOUIBI0 MOJENEH

Jemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIC, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHS.
2. @uznyeckue NpudOpPsI U NpoLeypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (PPOBBIM MPHUOOPOM.

Jlabopamopnvie pabomot u onvimeot.

1. OmnpeneneHue LEHbI JEIEHUS Kbl U3MEPUTEILHOTO MpHOOopa.

2. H3mepeHune paccTOSHUM.

3. U3mepenne 00bEMa KUAKOCTH U TBEPAOIO TEIA.

4. OmnpeneneHue pa3MepoB MabIX TEIL

5. M3mepeHne TtemmepaTypbl IPU ITOMOIIM KUIAKOCTHOIO TEPMOMETpa M

JaTYuKa TeMIIepaTyphl.
6. IIpoBenenue mccinenoBaHus IO MPOBEPKE T'MIIOTE3BI: NAIBHOCTH IOJETA
[IapyKa, MyI[EHHOTO FOPU30HTAJIBLHO, TEM OoJiblle, YeM OOoJbllie BbICOTA
IIyCKa.
IlepBoHayanbHbIE CBEJEHHS O CTPOCHMH BellecTBAa.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenne 4dactul BemecTBa. CBsA3b CKOPOCTH JBMXKEHMSI YACTHI[ C



Temrieparypoil. bpoyHoBckoe nBrkenue, nuddys3us. BzaumonencTBue yacTuil
BEIIECTBA: MPUTSIKEHNE U OTTAIKMBAHHE.

ArperatHble COCTOSTHHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH M TBEPABIX
(KpUCTaIIMYECKUX) Tesl. B3auMoCBs3b MeXy CBOWCTBaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSX M MX aTOMHOMOJEKYISPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOABI.

Jemoncmpavwuu.

1. HaGmonenne OpoyHOBCKOTO JBUKEHUS.

2. Habmoaenue nuddys3umn.

3. HaOmonenwe  siBneHUiA, OOBSACHSIONMUXCS  NPUTSDKCHHEM WIH
OTTAJIKMBAaHUEM YACTUI[ BEIIECTBA.

Jlabopamopuwvie padbomout u onvimol.

1. OneHka JauaMeTpa aroMa METOJOM psAJIOB  (C  HCIOJIb30BaHUEM

¢dororpaduii).

2. OnbITHI 110 HAOJIIOACHUIO TEIVIOBOTO PACIIUPEHUSI Ta30B.

3. OmbITHI 110 OOHAPYKEHHIO JCHUCTBUS CHII MOJICKYJISIPHOT'O TTPUTSDKCHUS.

JIBH:KeHMe U B3AaMM O/1efiCTBHUE TeJl.

Mexannyeckoe NBUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKECHMUE.
Cxopoctb. CpenHsiss CKOPOCTh IPU HEPABHOMEPHOM ABWKEHUH. Pacuer myrtu u
BPEMEHHU JIBUKCHUS.

SIBnenne wHepuuu. 3aKOH WHEpUUHM. B3anmonaeicTBue Tel Kak INMpUYMHA
W3MEHEHUS CKOpPOCTM JBMXKEHHsSI Tell. Macca kak Mepa HWHEPTHOCTH TeJa.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
o0BbeEMa BEIECTBA.

Cuna xak XapakTepHUCTUKa B3auMoneucTBus Teia. Cuiia ynpyrocTd M 3aKOH
I'yka. M3MepeHue cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHHS U CUJa
TsokecTr. Cuila TSKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CrioxeHnue
CWJI, HaIlPaBJICHHBIX IO OAHOW mpsiMoil. PaBHoxelcTByromas cuil. Cuna TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE TTOKOsI. TpeHue B Ipupojie U TEXHUKE.

Jemoncmpayuu.

HabmroieHre MexaHM4eCKOro IBHKEHUS Tea.
N3mepenne CKkopocTH MPSIMOIIMHENHOTO JIBUKEHMUSL.
Habmronenue siBeHust MHEPITUH.

1

2

3

4. HaOmoneHrne n3aMEeHEeHUs] CKOPOCTH TP B3aUMOJIEUCTBUH TEN.

5. CpaBHEHHE MacC MO B3aUMOJICHCTBUIO TEIL.

6. CI0KeHHE CHII, HAlIPABJICHHBIX IO OJHOMN MPSIMOIl.

Jlabopamopuwvie padbomout u onvimol.

1. OmnpeneneHre CKOPOCTU PAaBHOMEPHOIO JIBHXKEHUS (IIapuKa B )KUIKOCTH,
MOJIEJH 3JEKTPUUECKOr0 aBTOMOOWIISL U TaK Jajiee).

2. OmpeneneHue cpeHed CKOPOCTU CKOJIbKEHHsI OpycKa WIM IIapuKa IO
HAaKJIOHHOM IIJIOCKOCTH.

3. OmnpezeneHre NIOTHOCTH TBEPAOTO TENA.



4. OmbITBl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshkeHHs (nedopmaiiun)
OPYXUHBI OT IPUIIOKEHHON CHUIIBI.
5. OmbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJbXKEHHUS OT
BECa TEJIA U XapaKTepa CONPHUKACAIOLIUXCS TOBEPXHOCTEM.
J{aBjieHUue TBEPABIX TeJI, JKUAKOCTEH U ra3oB.

JHaBnenune. CriocoObl yMEHbBIIECHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBHUCUMOCTh JaBlIEHUS] ra3a OT oObeMa, Temmeparypbl. llepemaua naBnenHus
TBEPABIMU TEJIAMH, XKUAKOCTAMM W razamu. 3akoH llackans. IIneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JIaBJIEHUSl JKUJKOCTU OT TIyOuHbI. ['mapocraTudeckuid
napazgokc. Cooburaromuecs cocyasl. ['uapaBinyeckue MeXaHU3Mbl.

Atmocdepa 3emim u atmochepHoe naBineHue. [IpuunHbI CcyliecTBOBaHUs
Bo3ayIIHON 000j0uku 3emin. OmbiT Toppuuennn. M3mepenue atrmochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOr0 JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODAI.
[TpuGops! 111 U3MepeHust aTMOc(hEepHOTro JaBICHUS.

JlericTBUE KUIAKOCTH U ra3a Ha NOTPY’KEHHOE B HHUX TeJO. BrITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxonnasanue.

Jemoncmpayuu.
3aBUCHMOCTb JIABJIICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUIKOCTBIO U Ta30M.

Coob1maromuecs: Cocyabl.

I'uapaBnuaeckuii mmpecc.

[IposiBnieHue aeficTBUsI aTMOC(HEPHOTO JTaBJICHHUS.

3aBHCUMOCTh BBITAIKHBAIOIIEH CHIIBI OT 00BbEMA MOTrpyKEHHOW YacTu

SANE A A

TeNa U IJIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CHJIBI BECY BBITCCHEHHOW KUJIKOCTH.

N

8. YcCJOBHE IUIaBaHUS TEJI: MJIABAHUE WM TIOTPY>KEHUE TEI B 3aBUCHUMOCTH
OT COOTHOIIEHUS INIOTHOCTEW TeNa U KUIAKOCTH.

Jlabopamopnuvie pabomot u onvimeot.

1. HccnenoBanue 3aBUCHMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJKOCTh YaCTH TEJIA.

2. OnpeneneHue  BBITAIKUBAIOUIEH  CUJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIONIEH Ha TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKMBAIOUIECH  CHUJIBI,
JNEUCTBYIOIIE Ha Telo B JKUAKOCTH, OT O0BbEMA NOrpyKEHHOH B
AKUJIKOCTh YaCTH TeJA U OT MJIOTHOCTH JKUIKOCTH.

5. KoncrtpyupoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOAKU H
ONpENEIIEHUE €€ TPY30M0IbEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPruUs.
Mexanuueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHW3MBI: pblYar, OJOK, HAKIOHHAs TUIOCKOCTh. [IpaBuio



paBHOBecusi phluara. lIpuMeHeHue TmpaBuiia paBHOBECHS pblyara K OJIOKY.

«3onoroe mpaBwiio» MexaHukdU. KoadduumeHnt nonesHoro neictBus (nanee —
KIIJ]) mpocTeix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TOTEHOHAIbHAs OJHEPIUs.
[IpeBpaleHne 0JTHOr0 BUJla MEXaHUYECKOW YHEPTUH B IPYroi. 3aKOH COXPAaHEHHUS
SHEPruu B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopmuwvie pabomot u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM ABM)KCHUU Tela

110 TOPU30HTAJILHOM ITOBEPXHOCTH.
2. HccnenoBanue ycaoBul paBHOBECHS pbluara.
3. Msmepenne KII/l HaKITOHHOM ITIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXpPaHEHUsI MEXaHUYECKON JHEPTUU.
8 KJIACC

TemuioBble ABJICHUS.

OCHOBHBIE TIOJIO)KEHMSI MOJEKYJISIPHO-KHHETUYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBL, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOro, S>KUJIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBa.
Kpucrammmueckue u amopdusie tena. OObICHEHHE CBOWCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXXEHUM MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH.
CmauuBaHME M KaNWUISIPHBIE SBJIEHUA. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsA3p TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBMXKECHUS
yactull. BHyTpenHsisi »Heprus. CrnocoObl H3MEHEHHsS BHYTPEHHEW OSHepruu:
TEeIJIonepenayda U COBEpIIECHUE paboTHI. Buner TEIUIONEPEAAUH:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, N3JIyYCHHE.

KonundectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro Oananca. IlmaBienwe u
OTBEPJICBAHNE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIUIOTa IUIABJICHUS.
[lapooOpa3oBanue u koujeHcarusi. Mcmapenue. Kunenuwe. YnenbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyphl KHUIIEHHS OT aTMoc(hepHOro
JABJICHMS.

BrnaxunocTs Bo3yxa.

OHeprus TOIuMBa. Y IeibHas TEIIOTa CTOPAHMS.

[Ipunuunel padotbl TemtoBbix aBuratenedt KIIJ TenmoBoro nBuraress.
TernoBble ABUTATENM U 3aLIUTA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHUs U MPEBPALIECHUS SJHEPTUHU B TEIJIOBBIX MPOLECCAX.

Jlemoncmpauuu.

1. HaGmonenune OpoyHOBCKOTO JBUKEHUS.
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Ha6monenne nuddysum.

HaGmronenue siBieHnii cMauyrMBaHus ¥ KaMWUISIPHBIX SIBICHUM.
Habnroaenue TenioBoro paciuimpeHus Tedl.

N3menenue naBneHus ra3a nNpyu U3MEHEHHM O0O0bEMa U HArpeBaHUU WM
OXJIQXKICHUM.

[TpaBusa u3mepeHust TeMIEpaTyphl.

Buasl Temonepenaymn.

OxJaxaeHue Npu COBEPIICHUH PaOOTHlI.

HarpeBanue npu coBepiiieHrN padOThl BHEIITHUMH CHJIAMHU.

. CpaBHEHHE TETIIIOEMKOCTEH Pa3IMUHBIX BEIICCTB.

. HaOmroienme kunenusi.

. Habnronenue mocTostHCTBA TeMIepaTyphl PH TIJIaBICHHH.
13.

Monenu TerI0BBIX ABUTaTEIEH.

Jlabopamopuwvie padbomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 110 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKEHUS.
OnbITHI IO BBIPALIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOW COJIM MJIM caxapa.
OnbITHl 110 HAOJIIOJIEHUIO TEMJIOBOTO PAaCIIMPEHMs Ta3oB, KUAKOCTEH U
TBEPIBIX TEIL

Omnpenenenue 1aBiaeHs Bo3AyXa B OaJuloHe LIIPHULIA.

OnebITEI, JEMOHCTPUPYIOIIKME 3aBUCHMOCTh JABICHHS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WIN OXJIaKICHUS.

[TpoBepka runore3sbl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TeMIlepaTyphbl.

HaOmtonenne wu3MeHeHHsT BHYTPEHHEH OSHEpruM Tejda B pe3yJbTaTe
TerIonepeaaun u paboThl BHEIIHUX CHIL

HccnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMELIMBAHUU XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHre  KOIMYECTBA  TEILIOTHI, IIOJIYYEHHOIO  BOJOM  IIpH
TEIIO0OMEHE C HAarPEThIM METATUYECKUM IIHIIMHIPOM.

OnpeneneHue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanne nporecca nCnapeHusl.

OnpeneneHue OTHOCUTENILHOM BIIAKHOCTH BO3/1yXa.

Onpenenenune yaenpHON TEMIOTHI IIJIaBICHUS JIbA.

JJIeKTPUYeCKHEe U MATHUTHBIE SIBJICHUS.
OnekTpu3anus Ten. [[Ba poma snekTpuyeckux 3apsaoB. B3anmoneiicTBue
3apsOKeHHBIX  Tell.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3apPSI0B U PACCTOSIHUS MEXKAY TEIIAMH).

Onextpudeckoe noJsie. Hanpsox€éHHoCcTh anekTpuueckoro mnoiist. IlpuHnmn
CYNEpHO3ULIUN PIEKTPUUECKUX MOJeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snexktpuyueckux 3apsioB. DJIEMEHTAPHBIN AJICKTPUUECKUN 3apsi.
Ctpoenne aroma. IIpoBOJHMKM W  JAMRJIEKTPUKU. 3aKOH  COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.

DJIEKTPUUECKUM TOK. YCIIOBUS CYIIECTBOBAHUSA DJICKTPUUYECKOIO TOKA.
HcTouHukn 1MOCTOSHHOTO ToKa. JIGHCTBHS DJICKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJEKTPUUECKUHN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckass nenb. Cumia Toka.  DJIEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBjeHHEe TPOBOAHUKA. Y ICIbHOE COINPOTUBJICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. [lociemoBaTenbHOE W MAapaJUIeIbHOE  COCIUHEHUE
MIPOBOHHKOB.

Pabora u MOIIHOCTH »dJEKTpUYECcKoro Toka. 3akoH JDxoymsa—Jlenna.
DJIEKTPUUECKHE 1IETTH U MOTPEOUTENN dIIEKTPUUECKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrosHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSHHBIX  MAarHHUTOB.
MarnutHoe none. MaruuTHoe noje 3eMJIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarHuTHoe TMoJ€  3JIEKTpUYECKOro Toka. lIpumeHeHue
3JIEKTPOMArHuTOB B TeXHUKE. JIeHCTBME MAarHUTHOTO TOJIs Ha MPOBOAHUK C TOKOM.
DJIEKTPOABUTATENh TMOCTOSIHHOTO TOKa. MCIONBb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnebiTel @apanes. SBnenue sneKTpoMarHuTHOM MHAYKOMM. [IpaBuno Jlenna.
DIIEeKTpOoreHepaTop. CniocoOb1 MOJIY4EHUS AIEKTPUUYECKOU SHEPIuu.
DIIEKTPOCTAHIIMN Ha BO30OHOBJIIEMBIX HCTOYHUKAX dHEPIHH.

Hemoncmpayuu.

DJeKTpuU3anus Ted.
JIBa poaa 2JIEKTPUUECKUX 3apsiI0B U B3aUMOJICCTBUE 3apSIKEHHBIX TEL.
Y CTpOUCTBO U AEUCTBUE DIEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAsT UHIYKITUA.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3aPsJI0B.
[IpoBOJHUKH U TUDJIEKTPUKH.
MoenrpoBaHue CUIIOBBIX TUHUHN 3JIEKTPUYECKOTO TOJIS.
HcTouHMKM NOCTOSSHHOTO TOKA.
J1encTBus AIIEKTPUIECKOTO TOKA.

. DNEKTPUYECKUHN TOK B )KUJIKOCTH.

. ['a30BbIi1 pazps.

. I3MepeHue CUITbl TOKa aMIepMETPOM.
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. I3MepeHue 31eKTpUUEeCKOro HAMPSKEHUS BOJIbTMETPOM.

. PeocTar 1 MarasuH COIPOTUBIICHUI.

. B3anmoienicTBre NOCTOSHHBIX MArHUTOB.

. MopnenvupoBaHre HEBO3MOXXHOCTH Pa3/I€JICHUS IMOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenvpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

OnbiT Dpcrena.

MarauTHOE MOoJ€e TOKa. DJIEKTPOMArHUT.

JlercTBruEe MarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATEINb TOCTOSHHOTO TOKA.

HccnenoBanue siBIICHUS 3JICKTPOMAarHUTHOM UHIYKIIUH.

OnbiTel Dapaes.

3aBUCUMOCTh HAIpaBICHUST HMHAYKIIMOHHOIO TOKA OT YCJIOBUW €ro
BO3HHUKHOBEHUS.

DJIEKTpOTreHEePpaTOP MOCTOSIHHOI'O TOKA.

Jlabopamopuwvie padbomout u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIOACHUIO DJIGKTPHU3AllMKM  TeJl MHAYKIMEHM U TIpu
CONPUKOCHOBEHUH.

UccnenoBanue JEUCTBUS JJIEKTPUYECKOTO TIONS HAa TMPOBOJHHUKUA H
JTABJIEKTPUKH.

COopka u rmpoBepka pabOThI IJIEKTPUUECKOM 1IETTH MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAPSIKEHUS.

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKA, MIAYLIETO 4YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUST Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COMNPOTUBIICHUS] TPOBOJHUKA OT €ro JJMHBI, IUIONAAX MOMEPEYHOTO
CEUCHMS U MaTepuala.

IIpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUM TPU  TMOCIECIO0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbl TOKA IPU MApajIebHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue paboThI JIEKTPUUECKOTO TOKA, UAYIIET0 Yepe3 PE3UCTOP.
OnpeneneHnrie MOUIHOCTH  3JIGKTPUYECKOIO TOKa, BBIAEIAEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIIPSOKEHUSI HA HEW.

Onpenenenune KIIJ[ HarpeBarens.

HccneqoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.
WN3yyeHue MarHUTHOrO TMOJIA  TOCTOSIHHBIX ~ MarHUTOB MPU  UX
00BbEIMHEHUU U pa3/eIICHUU.

HccnenoBanue 1eCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI  B3aUMOJICHCTBUS
KAaTyIIKU C TOKOM M MAarHuTa OT CWJIbl TOKa W HalpaBJICHUS TOKa B
KaTyIIIKe.

18. IByuenue necTBUS MAarHUTHOTO MOJIsl HA TPOBOJTHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl dJIEKTPOIBUTATEIS.

20. 3mepenue KII/] anexrpoaBurarebHONM yCTaHOBKH.

21. ONBITBI IO UCCJIEAOBAHUIO SBJICHUS JJICKTPOMArHUTHON WHAYKIIUU:
UCCJIEIOBAaHUE W3MEHEHUW 3HAYEHHS W HaIpPaBICHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

MexaHn4yeckue siBJ1eHUs.

Mexanuueckoe aBwxeHue. MarepuanpHas Touka. Cucrema OTCuéra.
OTHOCHUTENBHOCTh MEXaHWYECKOro JABWXKEHHUS. PaBHOMEpHOE NPSAMOJUHENHOE
nBrxeHue. HepaBHoMepHoe npsMoninHelHoe ABuxkeHue. CpeqHss 1 MIHOBEHHAS
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenune. PaBHOoyckopeHHOe mpsAMoiauHENHHoe JBuxkeHue. (CBoOomHOE
nageHue. OnsITel [ anues.

PaBHOMepHOE NBH)KEHHE MO OKpY>KHOCTH. Ilepron m vacrora oOparieHwus.
JIuneinas u yrioast CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

[lepBriit 3axkoH Herotona. Bropoii 3akon Herorona. Tpetuit 3akon HeroToHa.
[IpyHIMD CynEPNIO3ULIAN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: chiia TPEHUS CKOJIbKEHHUS, CUjla
TPEHMSI TIOKOSI, IPYTHE BUIbI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUSA. Y CKOpPEHHE CBOOOIHOTO
nageHus. JlBwxenue ruianer Bokpyr Coisnua. IlepBasg kocmuyeckas CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepuanbHOM TOUKH. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LlenTp TsxecTu.

Nmnynee Tena. M3MeHeHue uMmiynbca. IMmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PE€akKTUBHOE JBUKECHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CHUI TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b SHEPruM U padboThl. [loTeHIManbHas dHEprus Teja, MOJAHATOrO Haj
MMOBEPXHOCTHIO 3eMiM. [loTeHIManbHas SHEPrus CKaTol NMpyKkuHbl. Knnetnueckas
sHepruda. TeopemMa 0 KMHETHYECKOW IHEPrUU. 3aKOH COXPAHEHUsS MEXaHUYECKOU
SHEPruu.

Hemoncmpayuu.

1. HalmoneHne MexaHMUECKOT o IBUKEHUS TeJla OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHuEe myTed W TPAaCKTOPUM NBUKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHUS MPSIMOJIMHEUHOTO IBUKEHUSI.
HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue nBukeHus Teja 1Mo OKPY>KHOCTH.

Hab6mronenre MexaHM4eCKUX sIBICHUM, MPOUCXOIAIINUX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM UM  YCKOPEHHOM  JBWIXKEHUU
OTHOCUTEIHHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUSI TeJla OT MacChl TeJla U JCHCTBYIOIIEH Ha HEro
CUJIBL.

HabGnronenue paBeHCTBA CHJI TIPH B3aUMOICUCTBHUH TEJL.

N3menenue Beca Tena npu YCKOPEHHOM JIBHOKCHUM.

[lepenavya nmnysbca npu B3aMMOACHCTBUAN TEN.

[TpeoOpazoBanus SHEPrUU NpU B3aUMOACHCTBUU TEIL.

CoxpaHeHre UMIyJIbca IPU HEYITPYTOM B3aUMOJECHCTBUH.

CoxpaHeHne UMITyJIbca IPH A0COJIOTHO YIIPYTOM B3aUMOJECHCTBHU.
Hab6mronenue peak THBHOTO ABUYKEHUSL.

CoxpaHeHre MEXaHUYEeCKOM SHEPTUH MTPU CBOOOTHOM Ta/ICHUU.
CoxpaHeHrE MEXaHUYECKON YHEPTUHU MPU JIBUKECHUU Tea MO ACHCTBUEM

IPYKUHBI.

Jlabopamopmuwvie pabomot u onvimol.

1.

KoncTpynpoBanue TpakTa uisi pa3roHa W JalbHEHIIEro paBHOMEPHOIO
JIBYDKEHUS MAPUKa WA TEIICKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WM JIBYDKCHHS
IapuKa 1o HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue YCKOPEHHsI Tella TMPU PABHOYCKOPEHHOM JIBIDKEHUU TIO
HAKJIOHHOMU TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU IIPH PaBHOYCKOPECHHOM
JBKEHUN 0€3 Ha4aIbHOWU CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCSTCS KakK Psii HEUETHBIX YHUCET, TO
COOTBETCTBYIOIIIME MMPOMEKYTKHA BPEMECHH OMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBXEHUS OT CHIIBI
HOPMAJILHOTO JTaBJICHHMSI.

Onpenenenne ko3 PUIMeHTa TPEHUS CKOJIBKEHHS.

Onpenenenune )xECTKOCTU NPYKUHBI.

Onpenenenne pabOTHI CHIIBI TPEHUS NP PABHOMEPHOM JIBMXKCHUH Teja
10 TOPU30HTATILHOW MTOBEPXHOCTH.



10. Onpennenienue pabOTBI  CHJIBI  YIIPYTOCTH TIPH  TOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEMOJIBIKHOTO U MOJIBIXKHOTO OJI0KOB.
11. M3y4yeHue 3aKk0Ha COXPAHEHUS YHEPTUM.
Mexannyeckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TIEPUO]I,
4acToTa, aMIUINTyAa. MareMaTu4ecKuii U NPy KUHHBIA MasTHUKU. [IpeBpaienne
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUMU.

3aryxatoue — kosiebaHus.  BoiHykneHHole — koneOanusa.  Pesonasc.
Mexannyeckue BosiHBL. (CBOMCTBA MEXAaHMYECKUX BOJH. IIpomosibHBIE U
MOIIEpEYHbIE BOJHBI. JIMMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHA. OTpakenue 3Byka. MHbpa3Byk u
YIIBTPA3BYK.

Jlemoncmpayuu.

1. HaGmronenuwe xoneOGaHWil TEM MOJ IEHCTBUEM CHJIBI TSDKECTH U CHUIBI
YIIPYTOCTH.

HabGnronenue xonebanuii Tpy3a Ha HUTH U Ha MIPY>KUHE.

HaGmronenue BoIHYXICHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacnpocTpaneHne npoaoJIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIETIN).

Habmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKUI PE30HAHC.

Jlabopamopuwvie padbomout u onvimol.

1. OmpeneneHue YacTOThl MW TEpUoja KoJjieObaHUN  MaTeMaTUYECKOro
MasTHHKA.

2. OmpeneneHnne 4acTOTHI U IEpUOa KoJieOaHUN IPYKMHHOTO MasiTHUKA.

SANEE A S

3. HccnenoBanue 3aBUCUMOCTH NEpHoJa KOJaeOaHUi MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH NEPHUO/IA KOJEOAHUN IPY>KMHHOTO MasiTHUKA
OT MAacCCHI Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH IepHoja KojaeOaHuM rpy3a, MOABEIIEHHOIO K
HUTH, OT MacChI Ipy3a.
6. OnpITBI, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTb  IepHoja  KosieOaHWUH
NPYKHUHHOTO MAssTHUKA OT MACChI Ipy3a U )KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHHsI CBOOOAHOIO MaeHUSL.
JIEKTPOMArHMTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOoiHbL.  CBoliCTBa
JJIEKTpOMArHuTHeIX BOJH. Illkama syexkTpoMarHUTHBIX BOJIH. lcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUIS COTOBOM CBS3H.



DOnexkTpoMarHuTHas npupoga csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie padbomout u onvimol.

1. VByueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbI) MOOWJIBHOTO

TenedoHa.
CaeToBbIE SIBJICHUS.

JlyueBas MOJEJb CBeETA. HUctounnkn CBeETa. [IpsimonrHeHOE
pacnpoctpanenue csera. 3atmenust Connua u JIynel. Otpaxkenue cBera. [lnockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomiieHHs cBera. llomHOe BHYyTpeHHee
OTpaxeHHe cBeTa. lICmonb30BaHWE MOJHOIO BHYTPEHHETO OTPAaXXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon sydeir B JmH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONA M TeJeckomna. ['J1a3 Kak onTuyeckass cUcTeMa. bIn3opykocTs H
JATbHO30PKOCTb.

Paznoxxenne Oenmoro cBera B crmekrp. Omnbitel Hetotona. CroxeHue
CIIEKTPAJIbHBIX IIBETOB. /{Hcnepcus cBeTa.

Jemoncmpayuu.

[IpsamonuHelHOe pacpOCTpaHEHUE CBETA.

OTpaxxeHue cBeTa.

[Tonyuenue n3o0pakeHH B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xop 1ydeit B coOuparoiieit JuHs3e.

Xoz JIyder B pacCEenBAIOIIEH JINH3E.

[Tonydyenue n3o0paxeHuil ¢ MOMOILBIO JINH3.

[Tpunuun geiictBus ¢oroanmnapaTa, MUKpPOCKOIIA U TE€JIECKOIA.

10. Moznens riasa.

11. Paznoxxenue 6enoro cBera B CEKTP.

12. [Tonyuenue 0enoro CBETa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwvie pabomout u onvimol.

1. HccrnenoBaHne 3aBUCUMOCTH yIjla OTPa)KEHHUs CBETOBOrO Jiyya OT yriia
najieHusI.
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2. M3ydyeHue xapakTepucTUK U300paKeHUsI PEAMETA B IIJIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCHMOCTH yIJia IMPEJIOMIIEHHS CBETOBOIO Jiyda OT yIJia
NaJeHusl Ha TPAHULIE «BO31YX—CTEKJIIO».



4. Tlomyuenue n300pakeHUM ¢ MOMOIIBIO COOMPAIOIIEH JTUH3bI.
Onpenenenne (OKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI COOMparoIieit
JINH3BL.

6. OMBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHl IO BOCHPUSITHIO I[BETA MPEIMETOB MPU MX HAOIIONCHUU Yepe3
[[BETOBBIE (PUIIBTPHI.
KBaHTOBBIE SIBJICHUS.

Oneitel Pe3zepdopna u mnanerapHas mojenb aroma. Moaens aroma bopa.
Hcnyckanue u nornomenue ceera atroMoM. KBaHTel. JInHeWdarsie CIEKTPHI.

PanuoaktuBHOCTE. Anbda, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas Mogenb aromHoro sapa. M3oronsl. PannoakTuBHBIE
npeBpauieHus. [leproa nmonypacnajga aTOMHBIX SIIEP.

SAnepubie peakiuu. 3aKOHBI COXPAaHEHUS 3apsAJIOBOTO U MacCOBOTO YHCEN.
DOHeprus cBsi3M aTOMHBIX siep. CBs3b Macchl M 3HEpruu. Peakuunu cuHTE3a U
nenenus anep. Uctounuku sneprun CosHIla U 3BE3]1.

Anepnas sHepreruka. JleHMCTBUS paguOaKTUBHBIX HW3JIYYEHUN HA IKUBBIC
OpraHU3MBL.

Hemoncmpayuu.

1. CHoekTpbl U3TYUYECHUS U TOTJIOIICHHUS.

2. CrHekTpsl pa3auyHbIX T'a30B.

3. CmekTp Bogopoaa.

4. HaOmonenue TpekoB B kamepe Buiibcona.

5. Pabota cuéTumka MOHU3UPYIOIIUX U3ITy4EHU.

6. Perucrpaius uznydeHus NPUPOIHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopnvie pabomot u onvimol.

1. HaGnroneHue CIUTONIHBIX M THHEHYATHIX CIICKTPOB U3ITy4CHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE DHEPTHM YACTULIBI 110 TOPMO3ZHOMY

nyTH (1o ¢ororpadpusim).

3. Usmepenue pagnoakTuBHOrO (hOHA.

IToBTOpHUTEIBbHO-0000IAKO U MOYJIb.

[ToBTOpUTETHEHO-0000MAIONINN MOYJTh TIPEAHA3HAYCH JJI CUCTeMaTH3aIlun
U 0000IIeHHS  MPEAMETHOIO0  COAECpXKaHWA UM ONbiTa  JESATEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YyYEHUU BCEro Kypca (PU3MKH, a TaKKe JIJISl TTOJITOTOBKH K
OCHOBHOMY TOCYJApCTBEHHOMY JK3aMeHYy Mo (¢uU3uKe i 00ydaromuxcs,
BBIOPABIITUX 3TOT Y4EOHBIN MpeaMeET.

[Ipu u3ydeHUU JAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JIESITENIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEYMBAETCS JOCTHKEHHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3yJIbTaToB  oOydeHwus, GopMUpyercs
€CTECTBEHHOHAy4YHAasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEIOBAHUS



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJCHUEC YMEHUSMHU OOBSCHITH (pU3mdecKue
SABJICHUSI, TPUMEHSS TIOJIyYCHHBbIE 3HAHUA, peEIlaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHUIMNIUATBHO NESITENBHOCTHBIN XapakTep JAaHHOTO pas3fesa peaau3yercs
32 Cc4y€T TOro, 4YTo OOYy4YalOIIHUECS BBIOJHIIOT 3aJaHusl, B KOTOPHIX UM
npesaraercs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh U HAY4YHO OOBSCHSTH
dbusnueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIEC U MIOBCETHEBHOMN KU3HH,

UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIICIOBaHUS (U3UYECKUX SIBIICHUH, B TOM
YyuCJe 1) MPOBEPKHU THUIOTE3 U MOIYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HayYHbIE€ OCHOBBI HanbOJee BAXHBIX JOCTUXKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HapUMEpP, MPAKTUUYECKOTO MCIOJb30BaHUSl PA3NTMYHBIX UCTOUHHKOB
SHEPruy Ha OCHOBE 3aKOHA IPEBPALCHMS U COXPAHEHMS BCEX M3BECTHBIX BUIOB
SHEPIHUH.

Kaxnas w3 TemM JaHHOTO MOJYJAS BKJIIOYAET AKCIEPUMEHTAIBHOE
uccienoBaHrue 00o0O0IIaroIIero xapakrepa. Molynb 3aBepilaeTcs MpOBEICHUEM
JTUATHOCTUYECKON M OIIEHOYHOM paboTHI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHUsI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

Nzyuenne ¢u3uKku HA ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS HAIPABICHO

Ha JOCTH)KCHHE JIMYHOCTHBIX, METAIPEAMETHBIX M TIPESAMETHBIX 00pa30BaTEIbHBIX

PE3yJIbTAaTOB.

B pesynbraTe nu3yueHus: Gu3MKu Ha ypOBHE OCHOBHOI'O 00IIIEr0 00pa3oBaHUS

y oOyuarorierocst OynyT cOpMUPOBAHBI CIEAYIONINE JTUYHOCTHBIC PE3yIbTaThl B

YacTu:

e 1) maTrpuoTHYeCKOro BOCIIMTAHUSI:

e - MIPOSIBIICHUE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHHCKOM
(du3nyecKoi HayKu;

e - IICHHOCTHOE OTHOIICHHUE K JIOCTHKEHUSIM POCCHUCKHUX YIEHBIX-(PU3UKOB,;

e 2) rpaXKIaHCKOro H JYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSI:

e -TOTOBHOCTH K aKTHBHOMY YYaCTHIO B 00CY)KJICHUU OOIECTBCHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C IPAKTHYECKUM MPHUMEHEHHUEM JOCTH)KCHUN
bu3uKy;

e - OCO3HAaHHWE BAXHOCTH MOPAILHO-ITUYCCKUX IPHHIIMIIOB B JEATCIILHOCTH
y4E€HOT0;

e 3)3CTETHYECKOro BOCIIUTAHUSI:

e - BOCIPHATHE 3CTETHYCCKHX KauyeCTB (PU3UUCCKOW HAyKH: €€ rapMOHHUYHOI'O
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH,

e 4) HEHHOCTH HAYYHOIO MO3HAHMS

e - OCO3HaHHWE IICHHOCTH (U3MUECKOH HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, Ba)KHEHIIEH COCTaBIIIONICH



KYJIbTYpHI,

e - DAa3BUTHE HAYYHOU JIOOO3HATEIILHOCTH, MHTEpPECa K MCCIIEI0BATENbCKON
JEeSTENbHOCTH;

e 5) ¢opMupoBaHusi KYJbLTYPbl 3A0POBbSI M  JIMOIMOHAJIBLHOIO
0J1aronoJIyyus:

e - OCO3HaHHUE IIEHHOCTH 0€30MacHOro o00pa3a KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTH TMpaBUJ O€30MaCHOr0 IOBEICHUS Ha
TpaHCIOpPTE, HAa JOpOrax, C JJIECKTPUUYECKUM U TEIUIOBHIM OOOPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSX;

e - chopMUPOBAHHOCTh HaBbIKa pedJIEKCHUU, TPU3HAHUE CBOETO TpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y IPyroro 4eIoBeKa,;

e 6) TPYAOBOro BOCIIUTAHMS:

e - AKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEeMbH,
o0pa3oBaTeIbHOM  OpraHu3ali, ropoja,  Kpas)  TEeXHOJOTHYECKON
HconyaabHON HApaBleHHOCTH, TPEOYIOIINX B TOM YHUCIie U GU3MUECKUX 3HAHUM;

e - MHTEPEC K MPAKTHUECKOMY U3YUEHUIO Tpodeccuid, CBA3aHHBIX C (PU3UKOM;

e 7)IKOJOTHYECKOI0 BOCIIUTAHUS

e - OpUCHTAIlMA Ha TMPUMEHEHHE (PU3NYECKUX 3HAHUM MJI1 pelIeHUs 3ajaad B
00JlacTH OKpYXKarolel cpeapl, IUIAHUPOBAHUS TOCTYNKOB W OIEHKH HX
BO3MOYKHBIX MOCJIEJICTBUH JJIsl OKPYXKAIOIIECH Cpeibl;

e - OCO3HaHHE TJIOOATBHOTO XapakTepa IKOJOIMYECKHX MpoOJeM W MyTel ux
penieHus;

e 8) agjanTanMM K M3MEHAKIIMMCH YCJIOBHUSIM COLHAIBLHOW M IPHUPOIHOM
cpensbl:

e - TOTPEOHOCTH BO B3aWMOJICHCTBUM TIPH BBITIOJIHCHHHM HWCCICAOBAHUN U
MPOEKTOB (DM3MYECKONW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYrux;

e - TIOBBIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IMPaKTHUUYECKYIO
NEeSATEeIbHOCTD;

e - MOTPEOHOCTH B (DOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCJE (HOPMYIHPOBAThH
U7ICH, TIOHATHSI, TUTIOTE3bI O GU3HUECKUX OOBEKTaX U SBICHUSX;

e - OCO3HaHUE ACPUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH B 00JIACTH
busuky;

e - IUIAHUPOBAHME CBOETO PA3BUTHS B NPUOOPETEHUU HOBBIX (HUIUYECKUX
3HAHMH;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBISTH B3aUMOCBS3U MPUPOBI, 00IIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHU;

e - OIICHKAa CBOMX JCHCTBHM C YYETOM BIIMAHHUS Ha OKPYXKAIOIIYI0 CpPENY,
BO3MOYKHBIX TJIOOQIBHBIX ITOCICACTBHA.

METAINPEAMETHBIE PE3YJIBTATBI



B pesympraTe OCBOSHHS TpOrpaMMbl MO (HU3UKE HA YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaronierocst 0yayr copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATIbHBIC yUeOHBIC TCHCTBHSI,
KOMMYHHUKAaTHBHBIC  yYHHUBEpCAJIbHbIE  Yy4eOHbIE  JICUCTBUS,  PEryJISTUBHBIC
YHHUBEPCATbHBIC YdeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIEC YHHBEPCATIbHBbIE Y4eOHbIE 1eHCTBUS

Bba3oBble Jornueckue aeMcTBUA:

BBISIBIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE TIPU3HAKA OOBEKTOB
(s1BNEHMIA);

yCTaHABIMBAaTh CYIIECTBEHHBIN MPHU3HAK KiIacCU(DHUKAIINN, OCHOBAHUS IS
0000IIIeHNS U CPAaBHEHMS,

BBISIBJISITH 3aKOHOMEPHOCTH Y MPOTHBOPEYHS B pAaCCMaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYUHHO-CJIC/ICTBCHHBIE CBSI3M TMPU U3YYCHUH (PU3NUECKHUX
SIBJICHUH ¥ TIPOIIECCOB, JI€NaTh BBHIBOJBI C MCIIOIB30BAHUEM JIEAYKTUBHBIX
U MUHIYKTUBHBIX YMO3aKJIOUECHUM, BBIJIBUTATh TUIOTE3bI O B3aMMOCBS3SIX
(U3UYECKHUX BEJINYNH;

CaMOCTOSITEJIbHO BBIOMpATh CHoco0 perieHus y4eOHOW (u3nuecKon
3a7aun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pPEIIECHUs, BHIOOpP HambOosee
MOJIXOSIIETO ¢ Y4ETOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBnIe ucciienoBare/ibcKue 1eiCTBUA .

MCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATENbCKU HHCTPYMEHT O3HAHMS,
IIPOBOAUTH 110 CAMOCTOSITEJIBHO COCTABIEHHOMY IUIAHY ONBIT, HECIIOXKHBIN
(Gu3MYECKUN HKCIEPUMEHT, HEOONbIIOE HCCAEAOBAHUE (PU3UUECKOTO
SBJICHUS;

OLIEHMBAaTh Ha TMPUMEHUMOCTb M JOCTOBEPHOCTh HMH(POPMALHIO,
NOJyYEHHYIO B X0J1€ UCCIIEI0BAHUS UJIN SKCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYIUPOBATh 000OIIEHUS M BBHIBOJIBI 10 pE3yJIbTaTaM
IPOBEAEHHOT O HAOJIOCHMSI, OIIbITA, UCCIICAOBAHNUS;

NPOTHO3MPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NYECKUX
MPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJIOKEHUS 00 UX PA3BUTUH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

IPUMEHATH Pa3IMYHbIE METO/ABI, NTHCTPYMEHTHI U 3alPOCHI IPU MTOMCKE U
orbope HMH(pOpMALMK WIA JAHHBIX C Y4ETOM MPENJIO)KEHHON yueOHOH
dbuznyeckoi 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETHPOBATH MHPOPMALIHIO
pa3IMYHbIX BUJOB U POPM IPECTABICHUS;

CaMOCTOATENIbHO BBIOMpAaTh ONTUMAJIbHYIO (OpMYy MpeAcCTaBICHUS
uHpopMallMl W WUTIOCTPUPOBATH pEUIaeMble 3aJaul  HECJIOKHBIMU



CXeMaMH, IharpaMmamMu, HHOU rpa@uKkoil 1 ©X KOMOUHAIIUSAMMU.

KOMMyHl/IKaTHBHble YHUBEpPCAJAbHLIC yqeﬁnble HeﬁCTBHﬂZ

B XOJi¢ OOCYXJeHHUs y4eOHOro maTrepualia, pe3yiabTaToOB JIa0OpPaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOIPOCHI MO CYIIECTBY 00CYkKIaeMOM TeMbI U
BBICKA3bIBaTh HJICH, HAICIICHHBIC Ha pEIICHWE 3aJadyu W TOJICp)KaHue
0J1aro’KeaaTebHOCTH OOIEHUS;

COTIOCTAaBJIATh CBOM CYXACHHS C CYXKICHHSIMH JIPYIHX YYaCTHUKOB
Juaora, OOHapy>KUBaTh PA3JIMYHUE U CXOJCTBO IMO3UITUH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIISATh PE3YNIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa
(9KCIEpUMEHTA, UCCIIEOBAHNUS, IPOEKTA);

IIOHMMAaTb W MCIONb30BaThb  IPEUMYLIECTBA  KOMAaHIHOM W
WHAUBUAYAJbHOM pPabOThl TpPH PEUICHUU KOHKPETHOM (pu3mdeckon
poOJIEMBI;

IIPUHUAMATh LIEJIA COBMECTHOW JIESATENBHOCTH, OPraHU30BbIBATH JIEUCTBUS
no €€ JOCTHKEHUIO: paclpeiesTh poJid, OOCYXIaTh MpPOLECCH U
pe3yJabTaThl COBMECTHOM paboOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJEH;
BBINIOJIHATH CBOIO YacTh PabOThI, JOCTUTasi KAYECTBEHHOI'O pe3yJibTara Mo
CBOEMY HAIIpaBJICHUI0 U KOOPAMHUPYS CBOM JCUCTBUS C JPYIUMU
YJIeHaMU KOMaH/bl;

OLICHMBATh KaueCTBO CBOEr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJEH CTBHUS.

PerynsiTuBHbIC YHMBeEpCAIbHbIe YU4eOHbIE NeiCTBHA

Camoopranusanusi:

BBISIBIIATH MPOOJEMBbl B KU3HEHHBIX U YUEOHBIX CHUTYallUsAX, TPEOYIOUIUX
TUTS petieHust PU3nIecKux 3HAHW,

OPHUCHTHUPOBATLCA B PAa3IIMYIHBIX moaxogax IMPUHATHUA pCIHGHI/Iﬁ
(MHAMBUAYANbHOE, MPUHATHE PEIICHHs B TPYyNIE, MPUHATAE PEIIECHUN
TPYIIIOi);

CaMOCTOATEIFHO COCTABJISITh AITOPUTM pelIeHHs] GU3NIECKOMN 3ajauu WK
IJIaHa MCCIENOBAHMS C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BOSMO)KHOCTef/JI, APryMCHTHUPOBATH IIPCAIAraCMbIC BaPpHUAHTHI pemeHI/Iﬁ;
JACJ1aTh BBI60p u 6paTI> OTBCTCTBCHHOCTD 3a PCIICHHC.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHbIN HHTEJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYALlMH U MIPeJIararh IJIaH €€ N3MEHEHUS;
OOBSICHATh NPUYMHBI  JOCTHXKEHUS  (HENOCTH)KEHHS]) PE3yJIbTaTOB
JesITeNbHOCTH, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIILHOCTh (B TOM YMCIIE B XOJ BBIITOJIHEHHUS
¢u3znyeckoro HCCIEAOBaHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENBbCTB, HM3MEHUBIIMXCS CUTYyallMi, YCTAHOBJEHHBIX OLIMOOK,



BO3HUKIITHUX pr,Z[HOCTeI\/JI;

OLICHHUBATb COOTBCTCTBUC PC3YJIbTAaTa LCJIN U YCIIOBUSM

CTaBUThH ceOs1 HA MECTO APYroro 4CjaoBCKa B XOAC CIIOpa WM AUCKYCCHU
Ha HAYYHYIO TCMY, IIOHUMATb MOTHUBbI, HAMCPCHHUA U JIOTUKY APYIoro,

e TMPU3HABATh CBOE MPABO HA OWIMOKY MPU pPELIEHUM (PU3NYECKUX 3a]ady WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

o« IIPEAMETHBLIE PE3YJIBTATDI

K koniy o6yuenust B 7 kijiacce npeMeTHbIE Pe3yJIbTaThl Ha 0230BOM YPOBHE

JOJKHBI OTpaXxkaTh CHOPMHUPOBAHHOCTH Y O0YyUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh ~ TMOHATHS:  (U3WYECKHE U  XUMHUYECKHUE  SIBJICHHS,
HaOJI0/ICHUE, JKCIEPUMEHT, MOJENb, TUIIOTEe3a, €AMHUIIBI (HU3MUECKUX
BEJIMYMH, aTOM, MOJICKYJa, arperaTHhIE COCTOSIHUSI BemiecTBa (TBEpPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYeCKOe [IBIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TNPSIMOJIUHEHHOE), TPACKTOPHs, pPaBHOJEHUCTBYIOIIAS
cwra,  gaedopmanus  (ympyras, MJIacCTUYEeCKas),  HEBECOMOCTb,
cooOUIaroIIMecs COCYIbl;

paznuyath sBieHus (Iuddys3us, TEIIOBOE JBH)XEHUE YACTHUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE JIBIDKCHHE, HWHEpIus,
B3aMMOJICHCTBUE TEJ, paBHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOW OChIO
BpalllcHUsI, Tepefava JaBJICHUS TBEPABIMU TEIAMH, J>KHIKOCTIMH H
razamu, arMocepHOe JaBJCHWE, T[UIABaHUE TeJ, MPeBpalICHUs
MEXaHUYECKOW JHEPruu) MO OMUCAHWI0 UX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IECMOHCTPUPYIOIINUX JaHHOE (PU3NUECKOE SIBIICHUE;
pacmo3HaBaTh TPOSBIICHWE U3YYCHHBIX (PU3WYECKUX  SBICHUH B
OKpY)XaroleM MHpEe, B TOM 4YHCIe (U3HYECKHE SBICHUS B TPUPOJE:
MPUMEPHI JIBMKCHHUS C PA3TUYHBIMH CKOPOCTSMHU B JKHBOW U HEKHBOU
NpUpoje, ACUCTBUE CHJIbI TPEHUS B MPUPOJIE M TEXHUKE, BIHUSHUE
aTMoc(epHOro NaBlieHUs Ha KUBOW OpPraHW3M, IUIaBaHUE PhIO, phIYard B
TEJIE YeJIOBEKa, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1auy B y4EOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKHU) (PU3UUECKUX SBIICHUM;
OIHMCHIBATh M3yYEHHBIC CBOMCTBA Tel M (U3MUECKUE SBIICHUS, HCIIOIB3YS
busznyueckue BeIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEILIECTBA, BpEMs,
yTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tela, CWJia TpeHus, JaBieHue (TBEPIOro Tena, KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYEeCKas pabdoTa, MOIIHOCTh, IJICYO CHUJIBI,
MOMEHT CHJIBI, KOI(PPHUIIMEHT TIOJNE3HOTO JEHCTBUS MEXaHHU3MOB,
KHMHETHYECKasT M TOTCHIIMAIbHAS JHEPrusi), IpU OMUCAHUU TMPABUIIHLHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HCIIOJNB3YEMBIX  BEJIMYMH, HX
0003HAYEHUS M EIUHUIIBI (U3UYECKUX BEITUYHH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JAPYTUMH BEIUYWHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIUYNUH;



XapaKkTepHU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M IPOLECCHI,
UCIIONb3Ysl MpaBujia CIOKEHUs Cui (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBUiIO paBHOBECHUS pblyara (0Joka),

«30JI0TO€ TPABUJIO» MEXAHHUKH, 3aKOH COXPAHEHHS MEXaHH4YECKOU
SHEPruM, NpU DSTOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHChIBATh €0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalud NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 1—2
JOTMYECKUX IIAroB ¢ Omopoi Ha 1—2 M3y4EeHHBIX CBOMCTBAa (PU3MUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3agayuM B 1—2 JeHCTBUA, HUCHONB3YyS 3aKOHBI U
dbopMyIbl, CBS3BIBAIOINE (DU3MYECKHME BEIMYMWHBI: HAa OCHOBE aHAM3a
YCIIOBUSA 3a/layy 3allUChIBATh KPATKOE YCIOBUE, MOJCTABIATH (PU3HUECKUE
BEIMYUHBI B (DOPMyNIBI U TMPOBOAUTH PAcU€Thl, HAXOIUTH CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE JJISl PEIICHUs 3a]a4, OICHUBATh PEaTMCTUYHOCTD
MOJIYYeHHON (DPU3UYECKON BEJIMUUHBI;

pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEIIUTh HpPH HNOMOLIU
($u3NYECKUX METO/I0B, B OIIMCAHUU HCCIIEIOBAHUS BBIACIAThH IIPOBEPSIEMOE
npeanonokenue  (Tumores’y),  paziuyaTb U UHTEPIPETUPOBATH
NOJyYEHHBI pe3ysbTaT, HAXOAUTh OLIMOKM B XOJA€ OIBITA, J€1aTh
BBIBOJIBI 10 €r0 pe3yJjbTaTaMm;

MPOBOAUTH OMBITBI 1O HAOMIOACHHIO (U3HYECKUX SBICHUM WU
bu3nIecKuX CBOICTB TE: dbopMynrpoBaTh MPOBEPSIEMBIE
MPEANONIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYyI0BaHUS,
3aIlMCBIBATh X0/l OMbITa U (POPMYIMPOBATH BHIBOJBI;

BBIIIOJIHATE MPSMbIE W3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tena,
o0bEMa, CUJIBI M TEMIIEpaTypbl C MCHOJIb30BAHUEM aHAJIOTOBBIX U
u(poBbIX MPUOOPOB, 3aMHUCHIBATH [OKa3aHUS NPUOOPOB C Y4ETOM
3aJIaHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DPU3HUECKON BETUYHHBI OT
JIpYrod € HCIOJIb30BAHUEM MPAMBIX HU3MEPEHUU (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIXKYLIETOCS TeJla OT BPEMEHU JBHMIXKEHMS TENA, CHIIBI
TPEHUS CKOJIbKEHUS OT Beca TeJja, KauecTBa 00padOTKU MOBEPXHOCTEN Tl
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHMS TEIN, CHUIIBI
VIIPYTOCTU OT Y/UIMHEHMS TPYKHUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BEMa
NOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Jia, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeNl0, YCIOBU
IJIaBaHUsl TeJ, YCJIOBUU paBHOBECUs pbluara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOrO HCCIEIOBaHUs, COOMpaTh YCTAaHOBKY U
BBITNIOJIHATh M3MEpPEHUd, Clelys MNPeIJIOKEHHOMY IUIaHy, (UKCUpOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UUYECKHX BEIMYMH B BHUJE



NPEIOKEHHBIX TaOmuI[ U TpaduKOB, JAETaTh BBIBOJABI MO pe3yJbTaTaMm
UCCIICIOBAHUS;

NPOBOAWTH KOCBEHHBIE W3MEpeHUs (PU3MUYECKUX BEIUYHMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CUJIa TPEHHUS CKOJBKCHHUS,
JaBJICHWE  BO31yXa, BHITAIKWBAIONIAS  CWIA, JCHCTByIOImas  Ha
NOTPY)KEHHOE B JKHJIKOCTh Te€J0, KOA((OUIIMEHT IOJIE3HOTO JEHCTBUS
IOPOCTHIX MEXaHU3MOB), CIenys TNPEAIOKEHHON WHCTPYKIUU: TIpU
BBIMIOJITHCHUN HW3MEPCHHUH COOHMpaTh SKCICPUMEHTALHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAUCHUE UCKOMOM BEITMYHHBI,

coOMrofaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
o0opyaOBaHUEM;

yKa3bIBaTh MPUHITUILI JACHCTBHS MPHUOOPOB M TEXHHUYECKHX YCTPOHCTB:
BEChl, TEPMOMETP, AMHAMOMETp, COOOIIAIOUINECS COCYIbl, OapomeTp,
pbIdar, IOJBHUKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTEePU30BaTh IPHUHIMIBI JACHCTBHS HM3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OIMOpPOH Ha HMX OMNHCAHHUA (B TOM YHCIE:
NOJIINITHUKY, YCTPOWCTBO BOAONPOBOJAA, TUIAPABIUYECKHN Ipecc,
MaHOMETp, BEICOTOMEP, TOPIIHEBOI HACOC, APEOMETP), HCIIONb3Ysl 3HAHUS
O CBOICTBaX (pU3MUYECKUX SBICHUN W HEOOXOIUMBIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTH  MPUMEpPbl  (HAXOAWTh  WH(MOpMAIMIO O  MpHMEpax)
NPAaKTUYECKOTO HCIONB30BaHUS (U3NYECKUX 3HAHWWA B ITOBCETHEBHOM
KU3HU A1 obecrieueHnsi 0€30MacHOCTH MpU oOpalleHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbS M COOIIOJICHHS
HOPM JKOJIOTHYECKOT0 TTOBEICHUS B OKPY)KAIOIICH cpeie;

OCYHIECTBIIATH OTOOp HWCTOYHMKOB uH(popmanmuu B HMHTepHeTe B
COOTBETCTBUU C 3a/IaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW W TyTéM CpaBHEHUS PA3TUYHBIX HCTOYHUKOB BBIJICIATH
UHPOPMALINIO, KOTOpAas SBIISIETCS TPOTHBOPEYMBOW WM MOXET OBITh
HEJO0CTOBEPHO;

UCIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUi HAayYHO-TIOMYJIIPHYIO
aUTeparypy  (QHU3MYECKOrOo COACp)KAHUSA, CIPaBOYHBIE MaTepHAabI,
pecypebl cetn MHTEpHET, BIageTh NMpUEMaMU KOHCIICKTHPOBAHUS TEKCTa,
npeoOpazoBanus HHGOpPMAIMU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3ZlaBaTh COOCTBEHHBIC KPaTKWE MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpManuu (U3NUECKOTO COMEp)KaHUs, B TOM
qyciie MyOJIMYHO JeNaTh KpaTKue COOOIMIEHHS O pe3yibTaTax MPOEKTOB
WA YYEeOHBIX WCCICAOBAaHUN, TPH OSTOM TPAMOTHO WCIIOIB30BATh



W3YYCHHBI TOHATHMHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALIUEN;

IpPU BBIIOJHEHUHU Y4YEOHBIX IMPOEKTOB U HCCIEIOBAHUN pPaCHpPEAesATh
00s3aHHOCTH B TPYINIE B COOTBETCTBHM C IOCTABJIEHHBIMHU 3a/Ja4yaMH,
CIICIUTHh 3a BBIIIOJHEHUEM IUIaHA JEUCTBUH, AaJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JIEATEIbHOCTh  TPYMNIbl,  BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aMMOJICHCTBUE, YUIUTHIBAS MHEHUE OKPYKAIOIIHX.

K xoniy o6yuenus B 8 kijiacce npeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTpaxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCTIOJIb30BaTh MOHITHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBHKCHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKUE U
amop(dHbIe Tesa, HACBHIIICHHBI W HEHACBHIIICHHBIA Map, BJIAXHOCTD
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DSHEPrHs, TEIUIOBOW J[BUTATEb,
AIIEMEHTAPHBIN AMEKTPHUECKUH 3apsll, SJICKTPHUECKOE IM0JIe, TPOBOIHUKU
Y JIUDJIEKTPHUKH, IOCTOSTHHBIN AJIEKTPHYECKUH TOK, MAHUTHOE TT0JIE;
pa3nuyaTth ABJIEHHs (TEIUIOBOE paCIIMpEHUE U CKaTue, Terlionepenaya,
TEIJIOBOE paBHOBECHE, CMauMBaHUE, KaWUIAPHBIC SIBICHUS, MUCIapeHHe,
KOHJICHCAIIWs, IUIaBJICHHE, KpUCTAUIM3anus (OTBEpIEBaHUE), KHIICHUE,
TerIonepea4a (TeIIONpPOBOIHOCTb, KOHBEKIIHS, U3IIy4eHHe),
DIIEKTPU3ALUS TEJ, B3aUMOCHCTBUE 3apsI0B, NEHCTBUS IICKTPHUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aMMOJCHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO TIOJI Ha MPOBOJHHUK C TOKOM, DJIEKTPOMArHUTHAs MHIYKITHS)
10 ONUCAaHWID WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIUX JTaHHOE (PU3HUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3WYCCKHX  SBICHHU B
OKpYXaroIllleM MHUpe, B TOM 4Hcle (PU3HYECKUe SIBICHHS B IPHPO/IE:
NOBEPXHOCTHOE HATSHKEHHWE U KamWwULIpHbIE SIBJICHUS B IPHPOJE,
KpHCTAUIbl B mpupone, uznydenue CoiHIa, 3aMep3aHue BOAOEMOB,
MopcKkue 0pu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHETa, AJIEKTPHUECKHE
SBJICHUS B aTMocdepe, AIIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE
noje 3emiu, apeid TONIOCOB, pOjb MAarHUTHOTO TOJISL JJISL JKU3HU Ha
3emJie, MONAPHOE CUSTHHE, TIPH ATOM MEPEBOAUTH MPAKTHUECKYIO 337auy B
y4eOHYI0, BBIICTSATH CYIIECTBEHHBIE CBOWMCTBA (TPU3HAKK) (PHU3HUECKUX
SIBJICHU;

OINUCHIBATh M3yYCHHBIE CBOWCTBA TNl M (PU3MUECKUE SBICHUS, HCIOJb3YS
¢du3nvecKre BEIMYHMHBI (TeMIepaTypa, BHYTPCHHSS dHEPTHsI, KOJIUYECTBO
TETUIOTHI, yIeNIbHAS TEIUIOEMKOCTh BEIIECTBA, YHAEIbHAs TEIUIOTa
IUIABJICHUS, yAeNbHAs TeIloTa MmapooOpa3oBaHusi, yelbHAs TeIoTa
CrOpaHHsl TOIUIMBA, KOI(DPHUIIMEHT TOJIE3HOT0 JEHCTBUS TEIUIOBOM



MAIlIMHbI, OTHOCUTEJBHAS BIIAXXHOCTH BO31yXd, JJIEKTPUYECKUHU 3apsii,
CUJa TOKA, DJIEKTPUYECKOE HAIpPsHKEHUE, COIPOTHUBIICHUE IPOBOJHHUKA,
VIEIbHOE  CONPOTUBJIEHUE  BEIIeCTBa, pabora W MOUIHOCTH
ANEKTPUYECKOrO0  TOKAa), NpH  ONHCAHUU IPABUIBHO  TPAaKTOBATh
(bu3NYECKUN CMBICIT HCTIOJNBb3YEMbIX BEJIUYHMH, O0OO3HAYEHUS U €IUHULIBI
(GU3MYECKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3bIBAIOIINE JAHHYIO
(Gu3MYeCKyl0 BEIMYMHY C JAPYTUMU BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIONB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKONW TEOPUHU
CTPOEHMS BELECTBA, MPUHLHUII CYNEPIIO3UIMU TOJIe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH OMa /115 ydacTka LEIu, 3aKOH
Jxoyns—Jlenna, 3aKkOH COXpaHEHHMs DJHEPrUM, IIpU OTOM JaBaTh
CIIOBECHYIO ()OpPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MaTeMaTH4ECKOe
BBIPAKECHMUE,

OOBICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalud IPaKTUKOOPHEHTHUPOBAHHOIO XapaKTEpa: BBIABIATH
MPUYUHHOCIIEICTBEHHBIE CBA3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrMuecKux
IIaroB C OMNOpod Ha 1—2 H3Yy4EeHHBIX CBOMCTBA (DPU3MUYECKUX SIBICHUI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemars pacyéTHele 3aJaud B 2—3 JEHUCTBUA, HCHOJB3YyS 3aKOHBI M
dopMmyIibl, CBsI3bIBarOIIME (PU3MUECKUE BEIWYMHBL: HAa OCHOBE aHan3a
YCJIOBMS 3aJladyd 3alMUChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JJs pelleHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoMMblEe MJii €€ pellIeHUs, MPOBOAUTH pPacyéTbl W CPaBHUBATH
NOJTy4YeHHOE 3HaUeHHEe (PU3MUECKON BEIMUNHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXHO PEIIUTh MPH TOMOIIU
(U3NYECKUX METO/0OB, MCIIONIb3Yys OMNHMCAHME HCCIEJOBAHMS, BBIICIATH
IIPOBEPSIEMOE  IIPEATIONIOKEHNE, OLEHUBATh IPABWIBHOCTH ITOPSAKA
IIPOBEJICHUS UCCIIEAOBAHMS, 1€TaTh BBIBOJIBI;

IPOBOJUTH OIBITHl 1O HAOMIOACHUIO (U3NYECKUX SBICHUM WM
(bu3nYeCKUX CBOMCTB TeN (KanWUIAPHBIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/1yXa OT ero o0béMa, TeMIepaTrypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHus TpPU U3IYYEHUM OT I[BETA U3JIydarolle (Torjoliaroniei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATypPhbl KUIKOCTU U
IJIOMAan €€ IIOBEPXHOCTH, OJJEKTpU3alUs TEI M B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apSAA0B, B3aMMOJCHCTBUE ITOCTOSIHHBIX MAarHHUTOB,
BH3yaJiM3allksl MarHUTHBIX TIOJE€H TOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MAarHUTHOTO TOJS Ha IPOBOJHHMK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHura,



CBOMCTBA 3JEKTPOABUTATENS] MOCTOSHHOIO TOKa): (POpMyIupoBaTh
IpOBEPsSIEMbIE MPENIIONI0KEHNS, COOMpPATh YCTAaHOBKY U3 MPEAJIOKEHHOT O
000py10BaHMsI, ONUCHIBATH XOJ OMBITa U (POPMYINPOBATH BHIBOIBI,
BBIMIOJIHATh ~ MpSIMbIE  M3MEPEHUs  TeMIepaTypbl,  OTHOCUTEIIbHOM
BJIQKHOCTU BO3/yXa, CHUJIbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB M JATYMKOB (PH3UUECKUX BEIMYMH, CPABHUBATH
pE3yIbTaThl U3MEPEHUH C yUETOM 3aJaHHON aOCOIFOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3NYECKON BETUYUHBI OT
IpYroil C HCIOJB30BAaHHEM TMPSMBIX H3MEpEeHUN  (3aBUCHMOCTH
COIPOTUBJICHUS] MPOBOAHMKA OT €ro JUIMHBI, IUIOAAM IOMEPEYHOTO
CEUEHUS U YZIEJIbHOIO COIIPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 IMPOBOJHUK, OT HANOpsHKEHUS Ha  IPOBOJHUKE,
UCCIICZIOBAHUE  TOCJIEOBATEIFHOTO M MapajuiebHOTO  COEAMHEHUU
IPOBOJIHUKOB): IUIAHUPOBATh MCCIEAOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh W3MEPEHHs, CIEAys MPeIIoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl IMOJIYYEHHOM 3aBUCUMOCTHM B BHJIE TaONULl M T'paduKOB,
JIeJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHBIC HU3MEpPEHHs] (PH3UYECKHX BeMWYWH (yIeabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHBJICHHE MPOBOJHUKA, pabora H
MOIIIHOCTh DJIEKTPHUECKOTO TOKA): TUIAHUPOBATH H3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEII0KEHHOW MHCTPYKIIMH, U
BBIUUCIISITh 3HAUEHNE BEIIMYUHBI,

coOMroAaTh MpaBuia TEXHUKU 0€30MaCHOCTU MpU padboTe ¢ 1adopaTOpHBIM
000py/TIOBaHUEM;

XapakTepu30BaTh MPHUHIMIBl JCHCTBUA HW3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOMl Ha HX oOMNHCaHHUA (B TOM YHUCIE:
CHUCTEMa OTOILJIEHUS JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIEpMETD,
BOJIETMETP, CUETUYMK BJICKTPUUYECKOW HHEPIHH, SJIEKTPOOCBETHTEIbHBIC
npuOOpBl, HarpeBaTENbHbBIE 3JIEKTPOIIPUOOPHI (IPUMEPDI), SIEKTPHUECKHE
IPEJOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTaTEIb IOCTOSIHHOIO TOKA),
UCTIOJIb3YsI 3HAHUS O CBOMCTBAx (PM3MUYECKUX SIBICHUM U HEOOXOTUMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIC
npuOopel 1O CXeMaM H CXEMaTHYHBIM PUCYHKaM  (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETP, JIBUrATEllb BHYTPEHHEIO
CTOpaHUsl, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI JIIEKTPUUYECKUX
Heneil ¢ Mmociaen0BaTeNIbHbBIM U MapajlIeNIbHbIM COCUHEHUEM 3JIEMEHTOB,
pazinyasi yCIOBHBIE 0003HAUCHUS AJIEMEHTOB JICKTPUUECKUX IETICH;



OPUBOANTH  MpUMEpPbl  (HAXOAWTH  WHGOPMALMIO O  MpPUMEpax)
NPAaKTUYECKOTO HCIOJIb30BaHUs (PU3MYECKUX 3HAHUNW B IIOBCEIHEBHOU
KU3HM I oOecriedyeHnsi 0€30MacHOCTU MpU oOpallleHuH ¢ npubopamu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3[0POBbS U COOJIOACHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

OCYIIECTBISITh TMOUCK HH(pOpMammu (QUINIECKOTO COACpKaHUS B
NuTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHUW W IYTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  WHGOpPMAIUIO, KOTOpas
SBIISICTCS] POTUBOPEUHUBOMN MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BBHINOJIHEHUU YYE€OHBIX 3a/laHUN HAay4YHO-TIOMYJIIPHYIO
JIUTEPaTypy (U3UYECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepHalIbl,
pecypcnl cetn MHTepHeT, BiaaeTs npuéMamMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC IMHUCbMEHHBIE W KpaTKHWE YCTHBIE COOOIEHUS,
0000mas wHGOPMAMIO W3 HECKOJBKUX HCTOYHUKOB (PU3MIECKOTO
COJICp)KaHUs, B TOM YHCIE TNYOJIMYHO TPENCTABIATh PpPE3YJbTaThl
MPOEKTHOM WJIM MCCIEN0BATEIbCKOW JEATEIbHOCTH, IPH 3TOM TI'PAaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOXKJIaTh BBICTYIUICHUE MPE3CHTALlUEH;

IpU BBITIOTHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHUMA (PHU3NIECKUX
IPOLIECCOB paclpeneisiTh O0S3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jja4aMHM, CJCIUThH 32 BBIMOJIHEHUEM IJIaHa JEHCTBUHA H
KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIal B
JeSTeNIbHOCTD TPYIIIBI, BHICTPauBaTh KOMMYHHUKAaTUBHOE B3aUMOICHCTBUE,
MPOSIBIISISt TOTOBHOCTH pa3peniath KOH(INKTHL

K xoniy o6yuenust B 9 kiiacce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpPOBHE

JOJDKHBI OTpaXaTh COPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUM:

UCIIONb30BaTh TMOHSATHUSA: CUCTEMa OTCYETa, MaTepualbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIFHOCTh MEXAaHHYECKOr0 ABIKEHHUA, Aedopmanus
(ynpyrasi, macTuU4eckasi), TpPEHHE, LIEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LEHTP TSHKECTH, a0COJIOTHO TBEPIOE TENO,
LEHTpP TSHKECTH TBEPAOrO Tesla, PaBHOBECUE, MEXAHMYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIbHO30PKOCTb,
CHEKTPbl UCIYCKaHMs U MOTIJOLIeHUs, anb(a, OeTta- U raMMa-u3Iy4eHus,
M30TOIIbl, SIZIEPHAs SHEPIeTHUKA;

pa3nuyarh SIBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PABHOYCKOPEHHOE IMPSIMOJIMHEHHOE JIBUXKEHHE, CBOOOIHOE
NajieHUe Tell, PABHOMEPHOE JIBHXKEHHE 110 OKPYKHOCTH, B3aUMO/IEHCTBUE



TEJ, PEaKTUBHOE JBHXXEHHUE, KojeOaTelbHOE ABMXKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHHUs), PE30HAHC, BOJHOBOE JIBIJKEHHUE, OTPAKEHUE
3ByKa, NMPSAMOJMHEMHOE PacHpoOCTpaHEHUE, OTPaAKEHUE M MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0kKEHHUE OEJIoro CBeTa B
CHEKTp H© CIIO)KEHUE CIEKTPAJIbHBIX I[BETOB, [HUCIIEPCUS  CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3BHUKHOBEHUE JMHEWYATOrO CHEKTpa
U3ITYYEHHUS ) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh  TIPOSIBJICHWE HW3YYCHHBIX (UBUYECKUX  SBJICHUH B
OKpyXaroreM Mupe (B TOM uucie (PU3NYECKHE SIBICHHUS B TMPUPOJE:
MPUIUBBI U OTJIUBBI, ABMKEeHHE M1aHeT COTHEYHOM CUCTEMBbI, pEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE NECUCTBHE BUAMMOTO,
yIbTparoIeTOBOTO W PEHTTEHOBCKOTO W3JIYYCHHM, ©CTECTBEHHBIN
panMOaKTUBHBIA (OH, KOCMUYECKHE JIy4d, PAJAHMOAKTHBHOE H3ITydCHUE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PANMOAKTUBHBIX M3JIy4EHUH Ha
OpraHu3M 4YeJIOBEKa), MpU STOM IMEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
yueOHYI0, BBIICJATHh CYIIECTBEHHbIE CBOMCTBa (NpHU3HAKHU) (PUINUECKUX
SIBJICHU;

OINMKCHIBATh U3yYEHHBIC CBOMCTBA T U (PU3NUYECKUE SIBJICHHS, UCTIOIb3YS
busnueckue BEIUYUHBI (CpPEeIHSAsI W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JBWIXKEHHH, YCKOpPEHHUE, TepeMelleHue, MyTh, YrioBas
CKOpPOCTb, CHJIa TPEHHUS, CUJIa YINPYTrOCTH, CHJIa TSIKECTH, YCKOPEHHE
CBOOOJTHOT'O TAJICHHs, BEC TeJla, HMMIIYJIbC Tejla, WMITYJIbC CHIIBI,
MeXaHW4ecKkass padoTa W MOIIMHOCTh, TOTEHIUATbHAS JHEPrus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIrusl CXKATOU
MPY)KUHbI, KUHETUYECKAs DHEPrus, IIOJHAsA MEXaHW4YecKas DSHEpPrus,
MEePHOJ] M YacTOTa KojeOaHUH, MJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHUS CPEJbl), MPU ONHUCAHUU
MPABWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEeMBIX BEITUYHH,
0003HAYECHUSI M EIUHUIBI (U3MYECKUX BEIWYUH, HAXOAHUTHh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIMYMHAMU,
CTPOUTH rpadvKu NU3yUYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;
XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKUE SBJICHUS W TMPOIIECCHI,
UCIIONB3Ysl 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHPHOIO TSTOTEHUS,
MPUHLUN CYNEPIO3UIIMKA CHJI, TPUHIUN OTHOCUTENIbHOCTU [anumes,
3aK0Hbl HBIOTOHA, 3aKOH COXpPAaHEHHSI MMITYJIbCA, 3aKOHBI OTPaXEHUS U
MIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOI'0 U MAaCCOBOTO YHCET



IOpU SAEPHBIX PEaKLUAX, NMPH 3TOM JIaBaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3alMCBIBATh €r0 MAaTEMaTUYECKOE BBIPAXKCHMUE;

OOBSCHATh (PU3NYECKUE TPOLIECCHl M CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalud MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEJICTBEHHBIE CBA3HU, CTPOUTh OOBSICHEHUE U3 2—3 JIOTMYECKHUX
iaroB ¢ Omnopod Ha 2—3 H3y4YEHHBIX CBOWCTBA (PU3MYECKUX SBIICHUU,
(U3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadu  (omMparomuMecs Ha cucreMy U3 2-3
yYpaBHEHM), UCTIOJb3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBL: HAa OCHOBE aHalIM3a YCIOBUS 33Jayd 3alUCBhIBAaTh KpaTKOE
YCIIOBHE, BBISBIISITh HEJOCTAIOLIME WIM M30BITOUYHBIE JaHHbIE, BBIOUPATH
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE JUUIsl PELIEHUs], IPOBOAUTH PAcUEThl U
OLIEHUBAaTh PEATUCTUYHOCTh TOJYYEHHOIO 3HaueHus (pusnueckoi
BEJIMYUHBI;

pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO pEHIUTh IpPU [OMOIIU
(U3NYECKUX METO/IOB, MCIIONIb3Yys ONHCAHME HCCIEIOBAHUS, BBIICIATH
IpOBEPSIEMOE  MPEANOJIOKEHHE, OLIEHWBATh IPAaBWJIBHOCTb IOPSAJIKA
NPOBEJICHUS  UCCIENOBaHUsA, JElaTh  BBIBOJbI, HHTEPHPETHPOBATH
pe3yIbTaThl HAOIIOJEHUI U OIBITOB;

IPOBOAUTH OMNBITBI O HAOMIOACHHIO (U3HYECKUX SBICHUN WK
¢u3nyecKkux CBOMCTB Tel (M3y4eHHME BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUsl PHEpPruM, 3aBHUCHUMOCTb Iepuojia KojeOaHUN NPYKUHHOTO
MasATHHKA OT MacChl Tpy3a M KECTKOCTU NPYXKUHBI U HE3aBHUCHUMOCTb OT
aMIUTATY/Ibl MAJIBIX KOJICOAHUMN, MPSIMOIIMHEWHOE PACTIPOCTPAHEHHE CBETA,
paszioxkeHue Oeyoro cBeTa B CIEKTpP, U3YyYEHUE CBOMCTB HU300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHMs MpeaMeTa B coOuparomien
JMH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB M3JIyYECHMUS):
CaMOCTOAATEJIbHO ~ COOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
o0OpynOBaHMs, OMNHCHIBATH XOA  OMNbITA U  €ro  pe3yibTarThl,
(GopMyIIMpOBaTh BBIBOJIBI;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHM, Ompeaenss
CpeAHee 3HAUYCHHE W3MEpsAeMOil BeMMYuHBI (POKYCHOE paccTOsHuE
coOuparomieii JuH3bI), OOOCHOBBIBATH BBIOOP cCroOcoba U3MEpPEHUs
(u3MepuTenbHOro npudopa);

IPOBOJUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHU (3aBUCMMOCTh MYTH OT BPEMEHH
Py PABHOYCKOPEHHOM JBMKEHHMU O€3 HayalbHOW CKOPOCTH, IMEpUOa
KoJIe0aHUl MaTeMaTH4eCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBHCUMOCTH
yriia OTpa)KeHHsI CBETa OT yrja MaJeHUsl W yriia IpeJoMJIeHHUs] OT yria



NaJeHus): IUIAHUPOBaTh HCCIIEIOBAHHME, CAMOCTOATEIBHO COOMpATh
YCTaHOBKY, (DUKCHpOBaThb pE3yJbTaThl IMOJIYYEHHOW 3aBUCUMOCTHU
(¢bu3MYeCcKUX BETUYUH B BUJE TaOauil U rpaduKoB, AENaTh BBIBOJBI IO
pe3yabTaTaM MCCIeIOBaHUS;

IPOBOJUTh KOCBEHHBbIE HW3MEpPEHUs (U3NYECKUX BEIMYUH (CpeaHsis
CKOpOCTb M YCKOpPEHHE Telda TpU PaBHOYCKOPEHHOM JIBHKCHUH,
YCKOPEHHE CBOOOJHOTO TMajieHus, >XKECTKOCTh MPYXKUHBI, KO3(DPHUIIMEHT
TPEHUS CKOJBKKEHUS, MEXaHH4eckas padoTa W MOIIHOCTh, 4YacToTa H
nepuoa  KoseOaHUM MaTeMaTH4ecKoro M TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOWparomeld JIMH3bI, PAJIUOAKTHBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIMOJIHATh U3MEPEHHUs, CIeays NMPEUIOKEHHON MHCTPYKIHMH, BBIYUCIATH
3HA4YCHHE BEIMYMHBI U aHATM3UPOBATH MMOYUCHHBIE PE3YIbTAThI C YIETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUIA;

cO0JII0/1aTh MpaBUIia TEXHUKU O€30MacHOCTHU MPH paboTe ¢ J1a00paTopHBIM
000pyIOBaHUEM;

pa3nuyaThb OCHOBHBIE TPU3HAKM HW3YYCHHBIX (DU3HUECKUX MOJICIEH:
MaTepuanbHas TOYKa, aOCONMOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHAas MOJeibh aroMa, HYKJIOHHAs
MOJIeb AaTOMHOTO SIApa;

XapakTepU30BaTh MPUHLMIBI JACUCTBUA U3YYEHHBIX NpPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOMl Ha HX OMNHCAHUA (B TOM YHUCIE:
CIHUIOMETp, NATYMKU TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHuckor, ¢oTroanmnapar, ONTHUYECKHE CBETOBOJBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3yd 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUNU U  HEOOXOauMble  (U3NUYECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI M CXEMATHYHbIC PUCYHKH H3YyYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB
IpU pEIICHHH Y4eOHO-TIPAKTHUYECKUX 3a/ad, ONTHUYECKHE CXEMBI IJIs
MOCTPOEHUS N300paKEHUN B TIIOCKOM 3€pKaJie U COOMPAIOIeH JIMH3E,
OPUBOAWTH  MpUMEpPhl  (HAXOAWTH  HH(OpPMaLMIO O  MpUMEpax)
INPAKTUYECKOTO HCHOJb30BaHUS (PU3MUECKUX 3HAHUW B MOBCEIHEBHOU
KU3HM I oOecriedyeHnsi 0€30MacHOCTU MpU O0palleHuu ¢ npudbopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JI0pOBbS U COOJIOACHMUS
HOPM 3KOJIOTHYECKOI0 OBEICHUS B OKPYKAIOIIeH cpese;

OCYWIECTBISITh TMOUCK HHPOpMAMH (QHU3UIECKOTO COACpNKAHUSI B
HuTepHeTe, caMOoCTOATENbHO (GOPMYIUPYs MOMCKOBBIN 3alpoc, HAXOIUTh



IOyTU OIpEAENCHUsl JOCTOBEPHOCTH IIOJYYEHHOM MH(pOpMALUU Ha OCHOBE
MMEIOLIMXCS 3HAHUU U TONIOJIHUTENIBHBIX UCTOYHUKOB;

UCIIONB30BaTh  IIPU 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3NYECKOro COAEp)KAHUS, CIIPABOYHBIE MaTEpUaibl, PECYpChl CETH
WuTepHer, BnaneTp NpuéMaMH KOHCIEKTHPOBAaHUS TEKCTa, IPeoOpa3oBaHUs

BBIITOJIHCHN yqe6HBIX

WH(pOpPMAIIMH U3 OHON 3HAKOBOW CUCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE IHCbMEHHbIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uH(pOpMaIMK U3 HECKOJBKUX MCTOUYHHUKOB (PU3NYECKOTO COJEPM aHUsSA, MyOIHMUHO
IIPEACTABIATh PE3YyJbTAaThl MPOEKTHOM WM MCCIEN0BATENBbCKON JEATEIbHOCTH,
[P 3TOM T'PaMOTHO HUCIOJIb30BAaTh U3YUYEHHBIN IOHATUWHBIN anmapaTr U3y4aeMoro
pa3nena (U3MKKM U COMPOBOXKIATh BBICTYIUIEHHME TWIpE3CHTAlMEe C Yy4EToM
0COOEHHOCTEN ayTUTOPHUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHMUE 7 KJTACC

Ne
n/n HanmeHoBaHue pa31eioB H TeM NIPOTrPaMMbl
Bcero

11 dusuka - HayKa 0 IpUpoze 2
12 dusnueckue BEIUUNHBI 2
13 EcTecTBEeHHOHay4YHBII METOI MO3HAHUS 2

Hroro no pazneny 6
2.1 Crtpoenue BeliecTBa 2
99 JIBr>keHue U B3aMMO/1eH CTBHE YaCTHI] BEIIECTBA 4
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2

Hroro no pasneny 8
31 MexaHnyecKoe IBUXKEHUE 10
3.2 WNuepuwus, macca, IIIOTHOCTh 10
3.3 Cuna. Bugsl cun 15

Hroro no pazneny 35




Hasnenue. [lepenaua naBneHus TBEPAbIMU TEIAMHU, KUJKOCTIMHU U

4.1 6
razamu
4.2 JlaBJIeHME XHIKOCTH 6
4.3 ATtMocdepHoe naBieHne 6
44 JlelicTBUE )KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TEIO 12
Wroro no pazneny 30
51 PaGoTta 1 MOIHOCTE 6
52 [TpocThie MeXaHU3MBI 8
53 MexaHudeckast SHeprust 6
Hroro no pazneny 20
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
8 KJIACC
No /i HaumeHoBaHue pa3aesioB U TeM NPOrPaMMbI
Bcero
11 CrtpoeHue 1 CBOMCTBA BEIlIECTBA 6
1.2 TenoBbie poIecCh 33
Hroro no pazneny 39
21 DneKTpUYecKue 3apsaabl. 3apsHKEHHBIE Tella M UX B3aUMOJIeCTBHE 9
2.2 [TocTOSIHHBIN 2JIEKTPUYECKUH TOK 31
2.3 MarsuTHbIC SBJICHUS 11
24 DJIEKTpOMarHuTHast UHAYKIUS 7
Hroro no pazneny 58
Pe3epBHOE Bpemst 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KJIACC

Bcero
11 MexaHn4yeckoe TBUKEHUE U CIOCOOBI €T'0 OITMCAHUS 10
1.2 BzaumoseiictBue ten 20
13 3aKOHBI COXPAHEHMS 10
Htoro no pazaeny 40
21 Mexanunueckue kojedaHus 7
2.2 MexaHn4ecKue BOJHBL. 3BYK 8
Htoro no pazaeny 15
31 DJIEKTPOMArHUTHOE MOJIE ¥ HJIEKTPOMArHUTHBIE BOJTHEI 6
Hroro no pazneny 6
41 3aKOHBI PACIPOCTPAHEHUS CBETA 6
4.2 JIMH3BI U ONTHYECKHE TPHOOPHI 6
43 Paznoxxenue Genoro cBera B CIEKTP 3
Hroro no pazaeny 15
5.1 Hcnyckanue v norjomneHue CBera aToMoOM 4
52 CTtpoeHHe aTOMHOT O sijipa 6
53 SnepHble peakuu 7
Wroro no pazneny 17
6.1 [ToBTOpeHue u o6odIIeHNnEe coaepxkaHus Kypca ¢pu3uku 3a 7-9 kimace 9
Uroro no paznemy 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHMUE 7 KJIACC

n/n

KoauuyecTBO 4acoB

Tema ypoka

Bcero

KoHTpoabHbIe
padoTsbl

IIpakTuyeckn
e padoThbI

dusnka — HayKa 0 MPUPOJIE.
SBnenus npupoasl. Pusnyeckue
ABJICHUS

MexaHn4YecKue, TEIJIOBEIC,
ANEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

du3nuecKre BEIUYHUHEI U UX
HU3MEPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEPaTyphl IIPU TOMOIIN
AKUJIKOCTHOTO TEPMOMETPA U TaTUUKA
TeMnepaTypbl"

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE
HayKH U3y4aroT MPUPOIY.
EcrecTBeHHOHay4HBIN METOA
no3HaHus. Onucanne Gu3nIecKux
SIBJICHUU C MTOMOIIBIO MOICICH

VYpok-uccnenosanue "lIposepka
TUNOTE3bI: 1aIbHOCTH MOJNETa
HIapuKa, MymeHHOro TOPU30HTAIBHO,
TeM

0oJbI11e, YeM 00JIbIIE BBICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIllECTBA

I[BI/I)KGHI/IG qacCTull BEIICCTBa

VYpok-uccinenopanue «ONbITHI 11O
Ha0JII0ICHUIO TEMJI0BOI0 PaCcIIMPEHUs
ra3soB»

10

AFpeFaTHI)IC COCTOsHHA BEIICCTBA

11

B3auMocBs3b MeXy CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHhIX
COCTOSIHUSIX M UX
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHBIX COCTOSIHHM
BOJIbI

12

MexaHn4ecKoe IBHKCHHUE.
PaBHOMEpHOE 1 HEpaBHOMEpPHOE
JIBIDKEHUE




13

Ckopocts. Equnauibr ckopoctu

14 Pacuer mytu u BpeMeHU ABUKEHUS
WNuepriusi. 3aKoH HHEPIIUH.

15 B3aumoneiicTBue TeN Kak MpUYUHA
WM3MEHEHHS CKOPOCTH ABMKECHUS TEl

16 [InotHOCTH BemecTBa. PacueTr Macchl
1 00beMa TeJjia IO €ro IJIOTHOCTH

17 JlabGopaTopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPAOTO TEIA»

18 Pemtenue 3aga4 nmo reme "I1n0THOCTE
BemecTna"
Cuna Kak XapakTepuCcTHKa

19 B3aumozeiicteus rei. Cuiia
yIpyroctu. 3akoH I'yka
JlabopaTopnas pabota «M3yduenune

20 3aBUCUMOCTH PaCTSDKECHUS
(nedopmarun) IpyKUHBI OT
MPUIIOAKEHHOMN CUITBI»

21 SIBnenue taroreHus. Cuja TsSHKECTH
CBs13b MKy CHIION TSDKECTH U

22 Maccoii Tena. Bec Tena. Pemmenne
3ama4d 1o treMme "Cuia TsokecTr"

23 Cuna TSHKECTH Ha IPYTUX TUIaHETax.
du3nyecKne XapaKTePUCTUKH TUTAHET

24 N3mepenue cun. Jluaamomerp

25 Bec Tena. HeBecomoctn
CrnosxeHue IByX CUJI, HAITPaBJIECHHBIX

26 10 OJTHOM MPSIMOM.
PaBHozeiicTBYOIIAsA CUIT

7 Pemenue 3agad mo reme
"PaBHOAEH CTBYIOIIAS
cun"

08 Tpenne CKoNbKEHUS U TPEHUE MTOKOSI.
TpeHue B npupojie U TEXHUKE

29 JlabopaTtopnas paborta «3ydenue




3aBUCUMOCTHU CUJIbI TPEHUS
CKOJIbKEHHMSI OT CUJIbI JaBJICHUS U
XapakTepa COMpUKaCAOIIUXCS
MTOBEPXHOCTEN»

30

Pemmenue 3a1a4 Ha onpeeneHue
PaBHOJIEH CTBYIOIEH CHUJIbI

31

Pemienue 3agau mo temaM: «Bec
Tenay, «I papudyeckoe n300pakeHUE
cuy, «Cunely, «PaBHOnE CTBYIOIIAS
CHID»

32

KontponeHas pabora o remam:
«MexaHnueckoe IBUKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'pacuueckoe n3odpaxeHue cunm,
«Cuib»

33

JaBnenune. Crioco0bl yMEHbIIEHUS U
YBEJINYECHUSI 1aBJICHUS

34

JlaBnenwne raza. 3aBUCUMOCTD
IaBJIEHHS ra3a oT 00bEMa,
TeMIIepaTypbl

35

[Tepenaua naBieHus TBEPABIMU
TeJaMM, JKHUJIKOCTSIMM U ra3aMu. 3aKOH
ITackans

36

JlaBneHue B )KUJAKOCTH U Tase,
BBI3BAHHOE JICH CTBUEM CHUJIBI TSXKECTH

37

Pemenue 3anau o teme «Jlapienue B
AKUJKOCTHU U ra3e. 3akoH [lackamns»

38

CooOuiaromuecs cocyasl

39

I'mapaBnrueckuii mpece

40

Manowmerpsl. [TopiHeBoi
’KHMJIKOCTHBIN HACOC

41

Atmocdepa 3emmn. [Ipuanns
CYILIECTBOBAHUS BO3/YILIHON
00010ukH 3emin. 3aBUCUMOCTh
aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI
HaJ YpOBHEM MOpsI

42

Bec Boznyxa. AtmocdepHoe naBieHue

43

N3mepenne aTMOC(EPHOro AaBICHHUS.
Omneit Toppuuennu

44

3aBUCHMOCTH aTMOC(HEPHOTO
AaBJICHUA OT BBICOTEI HAJl YPOBHEM
MOpst




45

bapomerp-anepous. AtmochepHoe
JIaBJICHUE Ha Pa3JIMYHbIX BHICOTAX

46

Pewienune 3agay no reme
"AtmocdepHoe naBieHue"

47

JleficTBHE )XKHUIKOCTH U I'a3a Ha
MOrPYKEHHOE B HUX TEJIO.
ApxumenoBa cuiia

48

JlaboparopHas pabota «OmnpeneneHue
BBITAJIKUBAOIIEH CUJIbI, IEHCTBYIOLIEH
Ha TEJO, MOTPYKEHHOE

B JKUJIKOCTh)

49

JlabGopaTopHas paborta mo Teme
«UccnenoBanue 3aBUCHMOCTH Beca
TeJa B BOJE OT 00BEMA IMOTpyKEHHOU
B KHJIKOCTh YaCTH TEJIa»

50

[IimaBanue ten

o1

JlabopaTopnas pabora
"KoHncTpyupoBanue apeomeTpa uiu
KOHCTPYHMPOBAHUE JIOJKU U
onpeneseHue e€ rpy30noabEMHOCTH "

52

Pemenune 3anau no remam: «lIliaBanue
cynoB. BoznyxomnaBanuey,
«/laBneHue TBEPIBIX TEIN, JKUIKOCTEN
U Ta30B»

53

Mexanundeckasi pabora

o4

MoiHocts. EquHuIisl Momuoctu

55

Ypok-uccnenopanue '"Pacuér
MOIIIHOCTH, Pa3BHUBAEMOU MpPH
HoabEME 110 JecTHHUIE"

56

IIpocTteie MexaHu3Mbl. Peruar.
PaBHOBecue cui Ha peryare

S7

KonrtponeHas pabota mo reme
«JlaBieHue TBEPbIX TN, KUJIKOCTEN
u ra3oB» / Beepoccutickas
IpoBepoYHas paboTa

58

PesepBHbiii ypok. Pabota ¢ Tekctamu
o teme «JlaBieHue TBEPABIX TeT,




JKHJIKOCTEH U ra3oBy» / Beepoccuiickast
MpoBepoUHas paboTa

59

Peryaru B TeXHHKE, OBITY U IPUPO/IE.
JlaGopaTopHas pabora
«HccnenoBanue yCIOBUH paBHOBECHS
pbIdara

0.5

60

Perienune 3agay no teme «Y CIOBUS
PaBHOBECHS phIUaray

61

Koaddunment nonesnoro aecTpust
MexaHu3Mma. JlabopatopHas pabora
«H3mepenne KII/] HakiioHHON
TUTOCKOCTHY

0.5

62

Pemenue 3anau o Teme "Pabora,
MorHocTh, KITJT"

63

Mexannueckas OHCPIrusi.
Kunernaeckas u MMOTCHIUAJIbHAA SHEPT UL

64

3aKOH COXpaHEeHHsI MEXaHUYECKON IHEPIUU

65

YPOK-3KCIEPUMEHT 110 TEME
"DKcnepruMeHTalbHOE ONpeAeIeHUE
M3MEHEHHS KNHETUYECKOU U
MOTEHIIMAIBHON YHEPIruu Mpu
CKaTBIBAHHUM TeJIa 10 HAKJIOHHOU
MJIOCKOCTH"

66

KonTtposnpHas paboTa o reme
«PaboTta 1 MOITHOCTE. DHEPTUsH»

67

PesepBHbIii ypok. PaboTa ¢ Tekcramu

o TeMe "MexaHuueckoe ABMKeHUE"

68

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1Mo
teme "PaGora. MouiHoCTb.
Ouneprus"

OBLIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME

102
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8 KJIACC

n/n

Tema ypoka

KoanuecrBo yacos

Bcero

KoHTpoJsbHbIe
padoThI

IIpakTHyeckmne
padoThI

OCHOBHEIE ITOT0KECHHUS
MOJIEKYJIIPHO- KHHETUYECKOMH
TEOPHUH U UX OIBITHBIE
MOJITBEPIKICHUS

Macca u pa3mep aTOMOB ¥ MOJIEKYJT

Mopenu TBEpAOro, KUAKOTO U
ra3000pa3HOro COCTOSIHUI
BEIIECTBA

OObscHeHue CBONCTB TBEPIOTO,
JKUJIKOTO ¥ Ta3000pa3HOro
COCTOSIHUI BEII[ECTBA HA OCHOBE
IIOJIOKEHU I

MOJIEKYJISIPHO-KUHETHUY €CKOU
TEOPUH

Kpucrammueckue u amopHbie
Tena

CmauuBaHue U KAWL PHOCTb.
[ToBepxHOCTHOE HATSIKEHUE

TenmoBoe paclimpCHUC U CXKATUC

Temmnepatypa. CBsI3b TEMIIEpaTy I
CO CKOPOCTBIO TEIIOBOI0
JBUKEHUS YaCTHIL]

Buytpennss sneprus. CrnocoObl
M3MEHEHHUs BHYTPEHHEH SHeprun

10

Buns! Tennonepenaun

11

VYpok-KoHpepeHuus
"[IpakTHYeCKOE UCIIOJIH30BAHUE
TETJIOBBIX CBOMCTB BEIIECTB U
MaTepUajioB B LENIIX
sHeprocoepexeHus"

12

KomuaecTBo TenoTel. Y nenpHas
TCIIIOEMKOCTD

13

VYpaBHeHue TeraoBoro OanaHca.
TennooOMeH U TerIoBoe
paBHOBECHE




14

JlabopaTopHas pabota
"UccnenoBanue sIBJICHUS
TEMJI000MeHa NPU CMEIIMBAHUU
XOJIOZHOH U ropsiuent

Bozbl". MHCTpYKTaXx 10 T.0.

15

Pacuer xonmmuecTBa TEILIOTHI,
HEOOXOMMOro JJis HarpeBaHus
TCJIa U BBIACIIACMOr'O UM IIPpU
OXJIaXICHUHN

16

JlaGopartopHas pabora
"Onpenenenue yneabHoOU
TEMJIOEMKOCTH BelecTa'.
WHcTpyKTax 10 T.0.

17

9Hepm;1 TOIlJIMBA. YJICJ'IBHaH
TCIJIOTa CroOpaHusd

18

IInaBnenue u OTBCPACBAHUC
KpUCTAJTINIMYCCKUX TECJI. YaenpHas
TCILJI0TA I1JIaBJICHUA

19

JlabopaTopHas pabora
"Onpenenenue YACIbHOU
TEIUIOTHl ~ IUJIABJIEHUS  Jibja'.
WucTpykTax no 1.6.

20

[TapooOpa3oBaHue U KOHICHCALINS.
Ucnapenue

21

Kunenue. Y nenpHas tennora
napooOpa3oBaHUs U KOHCHCAIUH.
3aBUCHMOCTh TeMITepaTyphl
KHUTICHUS

0T aTMOC(hEpHOT 0 JAaBJICHHS

22

BnaxHoCTh BO3ayXa.
JlabopaTopHas pabora
"OnpeneneHre OTHOCUTENbHOM
BJIAKHOCTH BO31Tyxa"

23

Pewienue 3agau Ha onpeneneHue
BJIAYKHOCTHU BO3J1yXa

24

[TpuHIKIB pabOTHI TEMIIOBBIX
nsurareneii. [lapoast TypOuHna.
JIBUraTenb BHYTPEHHEr O CrOpaHus

25

KIIJI TemioBoro ABUraTels.
TenoBeIe NBUTATENIH U 3allIATA
OKpY>KaroIllel cpebl

26

3aKOH COXpaHEHUs U IPEBPALLCHUS
OHCPIruU B TCILUIOBBIX IIpOHECCax

27

ITonroToBka K KOHTPOJILHON
pabote o Teme "TernoBbie
SBJICHMUSL.

W3MeHeHue arperaTHbIX COCTOSIHUM




BemecTna"

28

KonrtposnpHas pabota o reme
"TertoBble siBaeHud. I3MeHeHue
arperaTHbIX COCTOSIHHI BellecTBa"

29

DnekTpu3anus Tel. /[Ba pona
AIIEKTPUYECKUX 3apsiI0B

30

Ypok-uccienoBanue
"DnekTpu3anus Tel1 UHIYKIUEH U
npu

CONMPUKOCHOBEHHUU"

31

BzaunmogeiicTBre 3apsKEHHBIX TE.
3akon Kynona

32

DNeKTpUYECKOoe MoJIe.
HanpsxenHoCTh
AJIEKTPUY ECKOT O MOJIS.
[IpuHIMn cynepno3uuuu
DJICKTPUICCKUX TTOJICH

33

Hocurenu anexkTpuyeckux
3apsA0B. DJIEeMEHTapHbIN 3aps.
Crpoenue aTroma

34

IIpOoBOIHUKY U AMDIIEKTPUKH. 3aKOH
COXPaHEHUS DJIEKTPUIECKOTO
3apsna

35

Pemenue 3a1a4 Ha NpUMEHEHHE
CBOMCTB 2JIEKTPUYECKUX 3aPsJI0B

36

DNEKTPUUYECKUH TOK, yCIOBUSI €70
cyuiectBoBaHus. McTounnku
AJIEKTPUYECKOI0 TOKA

37

JlefcTBUS 3IEKTPUIECKOr O TOKA

38

Vpok-uccrnenosanue "JleictBrue
AJIEKTPUY €CKOT'0 TIOJISI Ha
MPOBOAHUKH U AUAJIEKTPUKH"

39

DJIEKTPUYECKHUI TOK B METaJIax,
JKUJIKOCTSIX U razax

40

DJIeKTpUYECKas Lenb U €&
COCTaBHBIC YaCTHU




41

Cuna Toka. JJabopatopnas paboTa
"M3mepeHue 1 perympoBaHUe CHIIBI
ToKa"

0.5

42

DJeKTpUYecKoe HAMPSKEHUE.
BoasT™mertp. JTabopatopnas pabora
"N3mMepeHne U peryJupoBaHue
HarnpsokeHus"

0.5

43

ConpoTuBiieHHE TPOBOIHUKA.
VY aenbHOE CONPOTHUBIICHHE
BEILIECTBA

44

JlabGopaTopHas pabota
"3aBUCHMOCTB 3JIEKTPUUECKOTO
COIPOTUBIICHUSI TIPOBOHUKA OT €T'0
JUTMHBI, TUTOIIAH TOIePEeYHOro
ceyeHus U Marepuana'.
WHucTpykTax 1o T1.0.

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akodH Oma st
ydacTKa Ienu

46

JlaGopaTopHas paborta
"HccnenoBanre 3aBUCUMOCTH CHIIBI
TOKa, UIYIIEro 4epe3 pe3ucTop, OT
COIIPOTHUBJICHHSI PE3UCTOPA U
HANPSDKSHUS Ha

pesuctope". UHCTpYyKTaX 10 T.0.

47

ITocnemoBarenrHOE B napajijiCJIbHOC
COCANMHCHHA TPOBOJIHUKOB

48

JlaGopartopHas padota "IIpoBepka
MIpaBUJjIa CIOKEHUS HATIPSHKCHUM
MIPH MTOCJIEIOBATEIILHOM
COETMHEHUH JIBYX

pe3uctopoB'. MHCTpyKTaX 1o T.0.

49

JlabopaTopnas padota "[IpoBepka
NpaBUJjIa JJisl CHIIbI TOKA IPU
napajieIbHOM COSIMHCHUH
pesuctopoB". MHCTpyKTaX 110 T.0.

50

Peuienre 3aga4 Ha mpUMeEHEHHUE
3akoHa OMa I pa3au4Horo
COE/IMHEHUsI IPOBOAHUKOB

ol

PaGoTa 1 MmomHOCTh
ANEKTPUUYECKOr O TOKa. 3aKOH
Jxoynsa-Jlenna

52

JlaGopaTopHas pabota
"Onpenenenue paboTsI u
MOIIHOCTH 3JEKTPHYECKOTO
Toka". MHCTpyKTax 110 T.0.




53

DJeKTpUYECKUE [[eNU U
NOTPEOUTENN INEKTPUUECKOM
SHEPruu B OBITY.

KopoTkoe 3aMmbikanue

o4

ITonroToBka K KOHTPOJILHOM
paboTe 1o Teme "DNeKTpUIECKue
3apsbl. 3apsKEHHbIE TeNa U UX
B3aumojier cTBus. [locTOSHHBIN
ANEKTpUY €CKHIl TOK"

55

KonrtponpeHas paborta o teme
"DnexTpuyeckue 3apsaabl.
3apsKEHHBIE TeIa U UX
B3auMoznencTeus. [1ocTossHHBIN
UIEKTPUY ECKUI
ToK"/Bcepoccuiickas nmpoBepodHas
paboTa npu NpoBeeHUN

C MCIIOJIb30BAHUEM KOMIIbIOTEPA

56

ITocTossHHBIC MArHUTEHI, UX
B3aHMO/IEIICTBUE

57

Ypok-uccienoBaHue
"N3yuenue noien
HOCTOSHHBIX MATHUTOB"

58

MarauTHoe 1ojie. MarHuTHOE T0JIe
3eMIIM U ero 3HauYeHHE 11 SKU3HU
Ha

3eMite

59

OneiT Opcrena. MarnutHoe
I0JIE  BJIEKTPUYECKOI0 TOKa
MaruutHoe 1mojie KaTylKH C
TOKOM

60

[TpumMeHeHue 371IeKTPOMarHiuTOB B
texHuke. JlaboparopHas pabora
"N3ydeHue 1ecTBUSI MArHUTHOT'O
OJIsI HA TPOBOJHUK C TOKOM"

0.5

61

DNeKTpOABUTATENb TOCTOSHHOT O
Toka. Mcnonb3oBanue
ANEKTPOABUTATENICH B
TEXHUYECKUX YCTPOHCTBAaX U Ha
TpaHCIIOpTE.

JlaGopaTopHast pabora
"KoHcTpynpoBaHHE U U3y4eHUE
paboThI dneKTpoaBUraTens"

62

Omnbitel @apajnes. 3akoH
IEKTPOMAarHUTHOU
WUHAYKLHUH.

ITpaBuio Jlenna




63

Dnexrporenepatop. CriocoOb
MOJTyYEHHUSI SIIEKTPUUECKON
SHEPruu. DIEKTPOCTAHIINH Ha
BO300HOBJIIEMBIX
HMCTOYHUKAX DHEPTUU

64

ITonroToBka K KOHTPOJILHON
paboTe 1o Teme "DNeKTpUIECKue
u

MarHUTHBIC SIBJICHHS"

65

KonTtponpHas pabota 1o reme
"DeKTpU4eCcKre U MarHUTHbIE
ssnenus'"/Beepoccuiickas
poBepovHas paboTa npu
NPOBENICHUN

Ha OyMa)XHOM HOCHUTee

66

PesepBHblii ypok. Pabora ¢
TekcTaMu 1o Teme "TemoBbie
sBJieHuA"

67

Pe3epBHblii ypok. Pabora c
TekcTtaMu 1o TeMe "TlocTosTHHBII
AIEKTPUYECKUN TOK"

68

PesepBHbIii ypok. Pabora ¢
TEKCTAMH 0 TeMe "MarHuTHbIE
sIBJICHUA"

OBIIEE KOJIMYECTBO YACOB
I1O ITPOI'PAMME

102
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9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpouabHbie
padoThI

IIpakTH4eckue
padoThI

MexaHn4YeCcKOoe IBIKCHHEC.
MarepranbHas TOUKa

Cucrema orcuera. OTHOCUTEILHOCTD
MECXaHUYCCKOI'O IBHKCHUA

PaBHOMEpHOE NIPSIMOJIMHENHOE
JBIKEHUE

HepaBHOMEPHOE IPAMOIMHEHHOE
nBrxeHne. CpeaHsisi ¥ MTHOBEHHas
CKOpOCTb

[IpssMOnMHENHOE PaBHOYCKOPEHHOE
JIBUKEHUE. Y CKOpEHHE

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBFKCHUS.
I'paduk ckopoctn




JlabopaTtopnas pabota "Onpenencaue
YCKOpPEHUS Tela Mpu

! PaBHOYCKOPEHHOM JIBUKEHUU 110
HAKJIOHHOM IJI0cKoCcTH"

8 CBobOoaHoe nmagenue Teia. OnbITel
lanunes

9 PaBHOMEpHOE IBM>KEHHE 11O
okpyxHocTH. [lepron n yactora
oOpaiuenus. JInnelinas u yriosas
CKOpPOCTH

10 IleHTpOCTpEMUTENBHOE YCKOPEHHE

1 Ilepssrii 3akoH HproToHA. Bektop
CHJIBI

12 Bropotii 3akoH HeroToHa.
PaBHopeiicTByrOIIAs cuia

13 Tpernii 3akon HetoToHa.
Cynepno3uius cui

14 Peuienne 3aga4 Ha npuMeHeHnE
3aK0HOB HproToHa

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anad no reme «Cuia
YIPYTOCTH

17 JlaboparopHas pabota «OmnpeneneHue
YKECTKOCTH TIPYKUHBD)

18 Cuna tpeHus

19 Pemenue 3anay no teme «Cuia
TPEHUS»

20 JlaboparopHas padota "OnpenencHue
ko3 (uLreHTa TpeHus: CKOJIbKeHus"
Pemenune 3amau mo reme "3aKOHEBI

21 Hrrotona. Cuna ynpyrocru. Cuna
TpeHus"

29 Cua TsDKeCTH U 3aKOH BCEMUPHOTO

TATOTEHHS. Y CKOPEHUE CBOOOTHOTO




naacHusA

23

Ypok-koHhepenius "J[BrkeHune Ten
BOKPYT TPaBUTALIMOHHOTO I[EHTPA
(Conneunas cucrema). ['amakTuku"

24

Pemenue 3aga4d mo teme "Cuina
TSHKECTU M 3aKOH BCEMHUPHOTO
TArOTEHUA"

25

ITepBas kocMHU€ECKast CKOPOCTb.
HesecoMocTs u nieperpysku

26

PaBHOBECHE MaTEpUAIBHON TOUKH.
A6comroTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOro Tena ¢
3aKPEIIEHHONW OChIO BPALICHUSI.
MowmeHnT cuibl. LleHnTp TsxecTn

27

PaBHOBECHE MaTEpUAIBHON TOUKHU.
AGcomoTHO TBEPOE TEIIO.
PaBHOBecue TBEpHOro TENA C
3aKPEIUIEHHON OCBIO BPAILICHHUS.
MowmenT cuiibl. L{eHTp TskecTn

28

Pemrenne 3amau mo reme "MoOMEHT
cuisl. LlenTp TsxkecTn"

29

[ToaroToBKa K KOHTPOJIBHON paboTeE MO
TeMe "MexaHn4ecKoe IBHKEHUE.
Bsaumoneiictsue tea'"

30

KonTtponsHas paboTta mo teme
"MexaHU4eCKO€E IBUKEHUE.
Bsaumoneiictsue tea"

31

Nmnynbsc Tena. Umnynbce cuibl. 3akoH

COXpaHEHUs UMITYJIbCa. YIIPYTroe
HEYIIPYTroe B3aUMOJIEHCTBHE

32

Pemienune 3agad mo reMe "3akoH
COXpaHEHUsI UMITyJibca"

33

VYpok-koHpepeHuus "PeakTuBHoe
JIBJKECHUE B IIPUPOAE U TEXHUKE"

34

Mexanunueckast paboTa 1 MOILHOCTh

35

PaGoTa cuibl TSKECTH, CHITBI
YOPYTOCTH U CHJIBI TPEHUS

36

JlabopaTopHas pabota «OmnpenencHue
paboTHI CHIIBI TPEHUSI TPU
PaBHOMEPHOM JIBUKEHHMH TeJa Mo
TOPU30HTAIBHON TOBEPXHOCTIY

37

CBs13b SHEPrUU U PaOOTBHI.
IToreHumanbHas 3HEprus




38

Kunernueckas sneprus. Teopema o
KMHETUY E€CKOU SHEPTrUH

39

3aKOH COXpaHEHUsl SDHEPIUU B
MEXaHUKe

40

JlabopaTtopnas pabota «3yuenue
3aKOHa COXpPaHCHUS SHCPrUum»

41

KonebarenpHo€E IBUXKEHUE U €T0
XapaKTePUCTUKHU

42

3aTyxaromue KoineOaHusl.
Brinyxnenssle konebanus. Pezonanc

43

MaremaTu4ecKuii ¥ IPYKUHHBIN
MasiTHUKH

44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KoiaeOaHuil OT )KECTKOCTH
MPY>KUHBI K MAaCChI Ipy3a»

45

IIpeBpaiienue 3Hepruu npu
MEXaHHYECKUX KOJeOaHUIX

46

JlabopaTopnas pabota «Onpenenenne
4acTOThI U NeproJia KosieOaHui
MMPYKUHHOTI'O MasATHUKa»

47

JlabopaTopnas pabora «IIpoBepka
HE3aBUCUMOCTH MEepU0/ia KoeOaHui
rpysa, noABCIICHHOI'O K HUTH, OT
MaccChl Tpy3a»

48

Mexannueckue BoaHbI. CBOMCTBA
MEXaHM4eCKUX BOJIH. [IpononbHbie U
MONEPEYHbIE BOIHBI

49

VYpok-koH(pepenius "MexaHuueckue
BOJIHBI B TBEPZIOM TEIIE.
Ceiicmuueckue BOJHbI"

50

3Byk. Pacnpoctpanenue u oTpakeHue
3ByKa

51

VYpok-uccnenosanue "Habmoaenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

53

VYpok-koHbepeHus "Y 1bTpa3ByK u
MH(Pa3BYyK B MIPUPOJE U TEXHUKE"

54

[ToaroroBka K KOHTPOJILHOW paboTe 1o




TeMe "3aKOHBI COXpaHEHHUS.
Mexannueckue KoueOaHus 1 BOIHBI"

95

KonTponbHas padora mmo reme
"3akoHbI coxpaHeHusl. MexaHn4eckue
KosieO0aHusI ¥ BOJTHBI"

56

DJIEKTPOMAarHuTHOE MOJIE.
QHGKTpOMaFHI/ITHLIe BOJIHBI

57

CBolicTBa 3J1€KTPOMATHUTHBIX BOJIH

58

Ypok-koHpepenius "[kana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 2JIEKTPOMArHUTHBIX
BOJIH JUISI COTOBOH CBsI3H"

59

VYpok-uccinenosanue "M3ydenue
CBOWCTB 2JIEKTPOMarHUTHBIX BOJIH C
MIOMOIIBbI0O MOOMIJIBHOT O TeseoHa"

60

Pemenue 3aa4 Ha onpeneneHue
YaCTOTHhI U JJIMHBI SHGKTPOMaFHI/ITHOP'I
BOJIHBI

61

DJleKTpOMarHuTHas IpUpPoOia CBETA.
CkopocTb cBeta. BonHoBbIE cBOMCTBA

CBC€Ta

62

Hcrounuku ceeta. [IpaMonuHeniHnoe
pacnpoCcTpaHEHUE CBeTa. 3aTMEHUS
Connua u Jlynst

63

3aKoH OTpa)ke€HUsI CBETa. 3epKaa.
Pemenue 3a1a4 Ha NpUMEHEHHUE
3aKOHA OTPa)KeHHs CBeTa

64

[Ipenomnenue ceera. 3akoH

MMpCJIOMJICHUA CBCTA

65

ITosiHOE BHYTpEHHEE OTPaXKEHUE CBETA.
Hcnonb30BaHue MOTHOTO BHYTPEHHET O
OTpa)XKE€HUsS B ONTHUYECKUX CBETOBOJAX

66

JlabopartopHas padota "MccnenoBanue
3aBHCHMOCTH yTJia MPEIOMIICHHUS
CBETOBOTO JIy4a OT yrIJia maJieHus Ha

nn

I'PaHHUIE "BO3AYX-CTEKIIO

67

VYpok-koHpepennus "Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBOJEI, OITTHKOBOJIOKOHHAS CBS3E"

68

JInusel. OnTryeckas cuia JIMH3bI

69

[TocTpoenune n300pakeHui B TMH3AX




JlabopaTopnas pabora "Onpenenenue

70 (OKYCHOT'O PACCTOSIHHSI U OTITUYECKOM
CHUJIBI coOMparomieit TuH3b1"

71 Ypoxk-koHpepennus "Ontuyeckue
JIMH30BBIE MTPUOOPHI"

72 ['na3 kak onTudeckas cucrema. 3peHue

73 Ypoxk-koHpepermus "JlepexTs
3penus. Kak coxpanuts 3peHue"
Paznoxenue 6enoro cBera B CIIEKTp.

74 Omnertel HetoToHa. CrioxxeHue
CHEKTpalbHBIX I[BETOB. Jlucnepcus
cBeTa
JlaGoparopHas pa6ora "OmnbITh 110
pa3noXeHHIo 0eNoro cBeTa B CHeKTp U

75 BOCIIPUSTHIO 1IBETA PEAMETOB IPU UX
Ha0JII0/IEHUH Yepe3 LIBETOBbIE
bunbTpHI"
Vpok-nipaktukym "BoigHOBBIE

76 CBOICTBA CBETA: IUCIIEPCHS,
uHTephepeHus u Audpakuus”

77 Omnertel Pezepdopna u nianeTapHas
MOJIENb aToMa

78 IToctynatel bopa. Monens atroma bopa
HcnyckaHue 1 TIOTJIOIICHNE CBETa

79 atoMoM. KBauTsl. JIuHeituaTeie
CIIEKTPBI

80 Ypok-npaktukym "Habmonenne
CIIEKTPOB UCIyCKaHUs"

81 PannoakTUBHOCTE U €€ BUIIBI

82 Crpoenue atoMmHoro siapa. Hykinonnas
MO/JIeJIb

83 PagnoakTuBHbBIE TPEBPAIIICHHUS.
N3otonsl

84 Pemenue 3amay no teme:
"PannoakTuBHBIE ITpEeBpaleHUs"

85 [Tepuon nmosrypacmasna
VYpok-koHpepenuus "PaaroakTHBHbIE

86 W3IIy4EHHUsI B IPUPOJIE, MEIUITUHE,

TexHUKe"




87

SlnepHble peakuuu. 3aKOHBI
COXpaHEHUSs 3apsI0BOTO U MaCCOBOT'O
qrcen

88

OHeprus cBsi3M aTOMHBIX siiep. CBs3b
MaccChl U SHEPrUuu

89

Pewenne 3anau o reme "AnepHsie
peakuun”

90

Peaknuu cuHTe3a 1 AeneHus saep.
Ncrounnku sHeprun ConHIA U 3BE3]

91

Ypoxk-koHpepenuus "SAnepHas
sHepreTuka. [leicTBus
pPaOaKTUBHBIX U3yYEHUN Ha KUBbBIE
OpraHu3Msbl"

92

[ToaroroBka K KOHTPOJIBbHOM paboTe Mo
TeMe "DJIEeKTPOMarHuTHOE ToJIe.
DNIEeKTPOMarHUTHBIC BOJIHBI.
KBanToBbie siBneHus"

93

KonrtponpHas paborta no teme
"DJIEKTPOMArHuTHOE MOJIE.
DJEKTPOMArHUTHBIEC BOJHBIL.
KBantoBbie siBieHus"

94

[ToBTOpenue, o6o0LIICHHE.
JlabopaTopHble pabOTHI IO KypCy
"B3aumoneiictBue ten"

95

[ToBTOpenue, o600uIeHue. Perenne
pacyeTHBIX U Ka4eCTBEHHBIX 3a1a4 110
teme "TermoBbie mporeccor”

96

IToBTOpenue, 06061menHne. Pemenne

pacueTHBIX U KAYeCTBEHHBIX 33124 110
teme "KIIJI TemnoBeIx aBurareiaci”

97
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