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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJOKEHUA M TpeOOBAaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mnporpaMMmbl 10 (QU3MKEe HampaBieHO Ha (HOopMUPOBaHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
(GU3MKKM Ha NESITEIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4duTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3YyIOIMMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
MPEeNOCTaBsieT HamOoJiee SCHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTH:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;
MHTEPIIPETUPOBATh JAaHHBIE W HCHOJIb30BATh HAy4YHbIC J10KA3aTelIbCTBA IS
MIOJTYYCHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBatenpHBIX oOpraHuzauusix Poccuiickoit @Denepanuu, peamTu3yOMIMX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNne MHTEpeca M CTPEeMJICHUS OOy4YaroMIMXCS K HAay4YHOMY H3YYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTAaBICHUNH O pPOIM (QU3UKA I Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
JESTEIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEWIIEMY OOYUYEHHIO B
HTOM HAIPaBIICHUU.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSIX;

NpUOOpPETEHNE YMEHHMM OIUCHIBAaTh U OOBACHATH (PU3UUYECKHE SIBICHUS C
UCITIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;

OCBOCHHME METOJOB pPEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
bU3MYEeCKUX MOJIEIEH, TBOPUYECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 33/1aY;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
n1abopaTopHble padOThl U 3KCHEPUMEHTAIBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUSX (PU3MKH, aHAIN3 U KPUTHUIECKOE
OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu MpodecCHOHATBHON IeATeIbHOCTH, CBS3aHHBIMH C
¢u3MKONW, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bu3MYeCcKO HAYKH.

Ha wu3yudenue ¢usuku (6a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Heflenio).

[Ipennaraemslii B mporpaMMe no (u3Huke nepeyeHb Jad0opaTOpHBIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTENb JeJIaeT BRIOOP MPOBEACHUS
7a00paTOpHBIX pPabOT U OMNBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEMH
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeagaraéMblX B pamMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 3K3aM€EHa M0 (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

dusnka — Hayka o mnpupone. fABieHus npupoapl. PUHNYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mmepenue ¢usndeckux BenudyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBEHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT 10 MPOBEPKE TUIIOTE3, OOBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHudeckue, TEMIOBbIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznyeckre MNpuOOPbl M TMpoLEnypa MNPSMBIX H3MEPEHU aHAJIOTOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

Omnpenenenre 1EHbI ASIEHUS Kbl U3MEPUTEIBHOT0 Tproopa.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

M3mepenne Temmeparypbl IMPU MOMOIIU UIAKOCTHOTO TEPMOMETpAa M JaT4YHMKa
TEMIIEpaTyphl.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3bl: NAIBHOCTH IMOJETA IIAPHKA,
MYIIEHHOI'O0 TOPU30HTAJIBHO, TEM 0OJIbIIE, YeM OOJIbIIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIE CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3aumonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHKECHUS.
HaGmonenne nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OnbITHl IO HAOIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpellHsAsI CKOPOCTh NPU HEPABHOMEPHOM JABWKEHUHU. Pacuér myTtu u
BPEMEHU JBUKEHHUSL.

SlBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS M CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHusi CKOPOCTH TPU B3aUMOICHCTBUU TE.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO JBUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOMIIS M TakK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa MITM IIapHKa 10 HAKJIOHHOM
IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT BECa Teja
Y XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lneBMatuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000si0uku 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATyPhI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CHJIBI OT 00bEMaA MOTPYKEHHOM YacTh Tena U
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITANKHUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcioBue IUIaBaHUS TEJI: IUIABAHUE WM TOTPYXKEHUE Tell B 3aBUCUMOCTH OT
COOTHONIEHHUSI TIIOTHOCTEW TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE€ OT 00BbEMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
JKUJIKOCTH, OT MAacCChI TeJa.

OMnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIbI, JEUCTBYIONIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTU Tejla U OT
TJIOTHOCTH >KUIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJKU U OMNPENEIICHHE €&
IPYy30II0ABEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. JHePrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS pbluara K OJIOKY.
«3onoroe mnpasBwio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOKEHUW MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH DHEPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYHN
TEILIONIPOBOJAHOCTb, KOHBEKIIUS, U3IyUYEHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHSI.

BnaxnHocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarterns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHUs U MPEBPALIEHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO ABUIKEHHUS.
Hab6mronenune nuddysun.
Habnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHU.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIQXKJCHUU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxJtaykieHue Ipyu COBEPIIEHUH pabOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
HaGrogenue mocTossHCTBa TeMITepaTyphl MPH TIABICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimel.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0béma u
HarpeBaHus WIN OXJIaXKICHUSI.
[IpoBepka ruMoOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA J>XHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGnronenne naMeHeHus: BHyTpEHHEN SHEPTUU TeJla B pe3yJibTare TeIuionepeaaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W TOopsyei
BO/IBL.
OnpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJON MpPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIUHIPOM.
Omnpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanue npoiecca UCIIapeEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
IIEKTPUUECKOTO 3apsiza.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPIHH.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DneKTpocTaTu4ecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U JUAJIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3mepeHne Cuilbl TOKa aMIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3aumopercTBre NOCTOSTHHBIX MATHUTOB.

MopaenupoBaHue HEBO3MOKHOCTHU Pa3IeIEHUs OJHOCOB MAarHUTA.



MopaennupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHmT.
JleficTBHEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNeKTpOoABUTaTENb TOCTOSHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCMMOCTh ~ HAmNpaBJICHUs  HUHIYKIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUSI.
DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnbITEl O HAOIIOACHUIO JIEKTPU3ALUU TEJl UHIYKIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanne AeMCTBUS SJIEKTPUUYECKOTO MOJISI HA MPOBOAHUKH U TUAJICKTPUKH.
COopka 1 npoBepka paboThI IEKTPUUECKOMN IIENMU TTOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.
N3mepeHue u peryJiupoBaHue HaPSKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, MIAYIIErO0 Yepe3 pPe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITEl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTHUBIICHUS
MPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONEPEYHOT0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBuiia CIOXKEHUS HAMPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX pE€3UCTOPOB.
[IpoBepka npaBuia AJi CHIIbI TOKA MPU MapajuieIbHOM COCIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, HWAYIIETO 4Yepe3 JIAMIOYKYy, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KIIJ[ narpeBarerns.
HccnenoBanre MarHUTHOTO B3aUMOJICUCTBHUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO MOJI TMOCTOSHHBIX MArHUTOB TMPU UX OOBEAMHEHUU U
pa3ieiICHUHN.
HccnenoBanre AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYUIKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HaNpaBJICHUSI TOKA B KaTYIIKE.
N3yyeHue neicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JIEKTPOIBUATATEIS.
N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.
OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIMU: UCCIEAOBAHUE
M3MEHEHUH 3HaYeHUs U HaPABJICHUS] MHIYKIIMOHHOTO TOKa.



9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe naBMkeHHE. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMepHOe mpsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBrkeHue. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHMUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou NnpykuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTel U TPAEKTOPUHN JBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3Mepenune CKOpOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHUS.

HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBUXKECHUSI.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBIICHUM, NPOUCXOSIIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPABHOMEPHOM M YCKOPEHHOM JBHWKEHUU OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT MACChI TeJa U IEMCTBYIOIIEH HA HETO CUJIBI.
HaOnronenue paBeHcTBa CUII IPU B3aUMOJIECTBUM TEIL.

N3meHeHne Beca Tena npyu yCKOPEHHOM JIBUKEHHH.



[Iepenaua umMmysnbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU MPHU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOM SHEprud NpH JABWKEHUU Tella MOJ JEUCTBHEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JaJIbHEHUIIEro paBHOMEPHOIO JBH)KCHUS
HIapyuKa WIA TEIEKKH.

Omnpenenenue cpeiHEed CKOPOCTH CKOJBXEHUSI OpyCKa WM JBHXKEHHSI IIApUKa I10
HAKJIOHHOU INIOCKOCTH.

Onpenenenue yCKOpeHUs Teaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOM
IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €clii NMPU PABHOYCKOPEHHOM [BIKEHUM 0€3 HayalbHOMN
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
POMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbl TPEHHUS CKOJBXEHHSI OT CUJIbl HOPMAaJbHOTO
JTABJICHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOTBKEHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBMDKEHHHM Tejda IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YOPYTOCTH MPHU MOABbEME Ipy3a C HCIOIb30BAaHHEM
HEMOJBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHU: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxawomnme — koseOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBa MEXaHMYECKUMX BOJH. IIponmonsHble U
NornepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHudecKkue BOJIHBI B TBEPAOM TEJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.



Hemoncmpauyuu.

Habmonenue xonebanuii Tel Mo JEHCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThI U Meproia KoJieOaHUM PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepruoa KoaeOaHuid MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN NPYKUHHOTO MAasTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHui rpysa, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh Mepuofa KoJeOaHWd MpyKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomel u onvimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.

Pa3nen 11. CBeroBbIe AIBJI€HHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pacrnpoctpanenue cBera. 3atmenust Connia u JIlynsl. OTpaxkenue cBera. [linockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. LCronb30BaHWE MOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTHUYECKUX CBETOBOAAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Teneckomna. ['ma3 kak onrTuhyeckas cucrteMa. biam3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.

OnTryecKui CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLICH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tosryuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIyda OT yTJjla MaJCHHUS.
N3yyeHune xapakTepucTUK U300paxKeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIJIA IPEJIOMIICHHS! CBETOBOIO JIyda OT yIJia MaJIeHus
Ha IPAHULIE «BO3AYX—CTEKIIO».

[Tomy4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUSA U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnbITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnwITH IO BOCHPUSITHIO I[BETA MPEAMETOB MPH MX HAOIIOJCHUU Yepe3 I[BETOBBIC
(bUIBTPEL.

Pa3nen 12. KBanroBble IBJICHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u norniomeHne cBeta aroMoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PamunoaktuBHOCTE. AJb(ha-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHbI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sfep. CBA3b Macchl W SHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPAJUOAKTUBHBIX HW3JIy4YEHUH HaA JKUBBIE
OpTaHU3MBI.



Hemoncmpauyuu.
CrexTpbl U3Ty4YeHUS U MOTJIONIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CrnexTp BoJopoaa.
HabGmronenue TpekoB B kamepe Buiibcona.
PaboTa cuéTrunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrofgenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: M3MEPEHUE HPHEPIHMU YACTUIBI MO TOPMO3HOMY IyTH (I10
doTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAONIUN MOAYJIh TPEAHA3HAYCH /IJIsI CHCTEMAaTHU3aIuN
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUECHUH BCETO Kypca (PU3MKH, a TakkKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCsl JOCTUKEHNUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJYy4YEHHBbIE 3HAHHUS, pelaTh 3aJayd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYaroIuecs BBIMONHIIOT 3aJaHUsl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHSTH
dbuznYecKue SBJICHUS B OKPY’KArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

HCIIOJIb30BaTh HAyUYHbIC METOAbI UCCIAEAOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHIKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUJOB
SHEPIuM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IMPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yJIbTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyyaromierocs OyayT cpopMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:
1) naTpHOTHYECKOTr0 BOCIIMTAHMSA
— TPOSIBJICHHE HHTEpPECa K MUCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nUecKoil HayKH;
— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYKIEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuky;
— OCO3HaHME BaXXHOCTU MOPAJbHO--3TUYECKUX MPUHLNIIOB B JAESTEIbHOCTU
Y4EHOTO;
3) 3cTeTH4eCKOr0 BOCIIUTAHMS
— BOCIPUSATHE OSCTETUYECKUX KauecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;
4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:
— OCO3HAaHME IIEHHOCTH (DPM3UYECKON HAYKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, Ba)KHEUILIEH COCTABIIAIOLIECH KYIbTYPHI;
— pa3BUTUE HAy4YHOW JHO003HATENBHOCTH, HHTEpeca K HCCIEeI0BATENbCKON
NesTEIbHOCTH;
5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArOIMOJIYyYHS:
— OCO3HAaHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TNpaBWi 0€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIIHUX yCIIOBUSIX;
— ¢c(OpMUPOBAHHOCTH HAaBBbIKA peieKCUM, MPU3HAHKE CBOETO TIpaBa Ha OIMIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIMTAHMSI:
— AKTMBHOE YYacTHE€ B PEIICHUH MpaKkTUYECKUX 3a7ad (B paMKaX CEMbH,
00pa30BaTeNbHON OpraHU3ally, TOpPoJa, Kpas) TEXHOJOTHYECKOH M COIHMAIbHOM
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMM;
— UHTEpeC K MPaKTUYECKOMY M3YUEHHIO MPOQECCHiA, CBSI3aHHBIX C (PU3UKOIL;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKpYKaIoIIeld Cpebl, IJTAHUPOBAHUS IOCTYNKOB M OIIEHKM HMX BO3MOKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPEIbl;

— OCO3HaHHE TJIOOAIBHOTO XapaKTepa HKOJOTMYECKUX MpoOJeM M TyTed HX
pelieHus;

8) amanTanyMu K H3MEHSIOIMIMMCS YCJIOBHSIM COUMAJIBLHOM W TPHPOIHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bu3nYeCcKol HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

— TIOBBIIIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO
JIeSITEIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
bu3uky;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTpEeMJICHHE aHAJIM3UPOBATH M BBISBIATH B3aMMOCBSI3U MPUPOBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

— OLIEHKa CBOMX JEHUCTBUM C YYETOM BIMSHHUS Ha OKPYXAKOUIYIO Cpeny,
BO3MOKHBIX TJI00QIbHBIX TTOCICACTBHI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE IO3HABATEIbHbIC YHUBEPCATIbHBIC YUCOHBIC ACHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
yCTaHABIMBATh CYIIECTBEHHBI TPHW3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
000O0IIeHHS U CPaBHEHHS,;
BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYUS B paccMaTpuBaeMblxX (akrax,
JIAHHBIX ¥ HAOIIOJIEHUAX, OTHOCIIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBJISITH MPUYMHHO--CIIEACTBEHHBIE CBSA3U MPU U3yUeHUHU (PU3UUECKUX SIBJICHUN U
MIPOIIECCOB, JENaTh BBIBOABI C HCIOJIB30BAaHUEM JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKTIOU€HHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUHH;
CaMOCTOATENLHO BBIOMpaATh CHOCOO perieHust y4deOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILECHHUS, BHIOOp Hanbosee MOIXOISIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
MCII0JIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTh MO CaMOCTOATENBbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHbBIN
($u3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SBICHMUS;
OLICHMBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMAIHIO, MOIYyUYEHHYIO B
XO/JI€ UCCIEAOBAHMUS WA SKCIIEPUMEHTA;
CaMOCTOSITENILHO  (popMynHpoBaTh 000OIIEHHS U BBIBOABI IO pe3yJbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIIEIOBAHMS;
POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
Tak)K€ BBIJIBUTATh TPEAMOJIOKEHUSI 00 HMX pPa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora c nundopmanueii:
IPUMEHATh Pa3IMYHble METObl, HHCTPYMEHTHI U 3aIlpOChl MpHU MOUCKE U 0TOOpE
uH(OpMAIMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW ydeOHOM (usmyeckoit
3a/1aui;
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETUPOBATh  HH(OPMALINIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHMUS;
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMHU, AUarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHHKaTHBHBIE YHHBepPCAIbHbIE YueOHbIe JeliCTBUS:
B XOJIe¢ OOCYXJIeHHUsS y4eOHOTO MaTepualia, pe3yabTaTOB JIA0OpAaTOPHBIX padOT U
MIPOEKTOB 3aj[aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOil TeMbl M BBICKA3bIBAThH
UJeH, HaIlCJICHHbIC Ha pEIICHUE 3aJaud M TMOJAep)KaHue OJaroKenaTeIbHOCTH
OOIICHMS,
COIMOCTABJIATh CBOU CYXKJICHHSA C CYXACHUSIMH JPYTUX YYaCTHHKOB JHAaJIOra,
OOHapyXUBaTh Pa3IM4YUE U CXOACTBO MO3UIIHIA;
BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
nyOJUYHO TMPEACTABISTh PE3YyJIbTaThl BBIIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);
NOHMMAaTh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYAJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;



NPUHUMATH L€ COBMECTHOW NEATEIbHOCTH, OPTraHU30BBIBATH JIEUCTBUA MO €€
JOCTIDKEHUIO:  pacHpefensiTh pojiu, o0O0CyXIaTb MpOLEecChl U Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yjIbTara 10 CBOEMY
HAMpaBJICHUIO U KOOPAMHUPYS CBOU ACHCTBUS C IPYTUMU YJICHAMU KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusauus:
BBEISIBIIATH TPOOJIEMBI B JKM3HEHHBIX W YYCOHBIX CHTYaIlUAX, TPEOYIOMHX IS
pereHus GU3NISCKUX 3HAHHM;
OPUEHTUPOBATHCS B PA3TUYHBIX MOAXO0AaX MPUHSITHS PEIICHUN (MHAUBUAYAIBHOE,
MPUHATHUE PEILICHUS B TPYIIIe, IPUHATHE PEIICHUN TPYIIION );
CaMOCTOSTEIILHO COCTABJIATh AJITOPUTM peIIeHUs (PU3NYECKON 3a/1auu WU TIaHa
UCCIICIOBaHMS C YUETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraeMble BapUaHThl PEIICHUIH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:
JaBaTh aJICKBATHYIO OIICHKY CUTYaIliy U TIPejIaraTh miaH e€ N3MCHCHHUS;
OOBSCHATh TIPUYHMHBI JTOCTHKCHUS (HETOCTIIKCHHSI) PE3yJIbTaTOB JESTEIBHOCTH,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh (B TOM 4YHCIE B XOJ BBIMOJIHEHUS
(GU3MYECKOT0 HCCIEAOBaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yiIbTaTa A U YCIOBHUSM;
CTaBUTh c€0s Ha MECTO JIPYroro 4YeloBeKa B XOJ€ CrIopa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;
NpPU3HaBaTh CBOE TPABO HA OMIMOKY TpPH pelieHUH (HU3UYCCKUX 3a7ad WIA B
YTBEPKJICHUSX HA HAYYHBIC TEMBI M TAKOE YK€ MPABO JAPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuenus B 7 kJjiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUI:
WCIIOJI30BATh TOHATHUS: (PU3NYECKHE W XHMHYECKHE SIBIICHUS, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJIelb, THUIOTE3a, CIUHHIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJa, arperaTHble COCTOSHHUS BemiecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JABWKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),



TPaeKTOpHsi, pPaBHOJACHCTBYIOIAs cuia, nedopmarus (ympyras, IUIaCTUYECKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

paznuyath sBIeHus (mquddys3us, TEIIOBOE JBKEHHWE YacTHUI[ BEIIECTBA,
pPaBHOMEpHOE JBUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPIUS, B3aUMOJICHCTBHUE
T€J, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpallleHUs, Mepeaaya
JaBJICHUST TBEPABIMUA TEIAMH, JKUIKOCTAMU W Ta3aMH, aTMoc(epHOe naBlieHHE,
IJIaBaHUE TEJ, NPEeBpalleHUs MEXAaHWYECKOW HSHEPruy) IO ONUCAHHUIO UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIONIMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3WYECKUX SIBICHUU B OKpPYXKaIOIIEM
MUpE, B TOM uuclie (PU3UYECKUE SIBIICHHS B TMPUPOJIC: NMPUMEPHI JABMKECHUS C
Pa3IMUYHBIMUA CKOPOCTSIMU B KMBOM M HEKUBOU IIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
OpUpOJe U TEXHUKE, BIMSHUE aTMOC(HEpPHOTO JaBJICHHUS Ha >KUBOW OPTraHU3M,
IJIaBaHUE PbhIO, phIYard B TEJE YEJOBEKa, MPU TOM IMEPEBOIAUTH MPAKTHUECKYIO
3a/1ady B y4€OHYIO, BBIJICNATH CYIICCTBEHHbIC CBOMCTBA (NMpU3HAKU) (HU3UUECKUX
SIBIICHUI;

OMUCHIBATh HM3YYEHHbIE CBONCTBA Tel U (UBUYECKHUE SBJCHUSA, HCIIOIb3Ys
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CKOPOCTb, CPEIHsISI CKOPOCTh, CUJa YIPYTOCTH, CUJIa TSKECTH, BEC Tella, Cuja
TpeHusi, AaBieHue (TBEPAOTO Teja, KUIKOCTH, Ta3a), BBITAIKUBAIONIAs CHIIA,
MeXaHuueckas padoTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHJIbI, KOA(PuiueHt
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAasl U IOTEHIMAaJIbHAs SHEPTHUs ), IPU
OMMCAHUK TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICIT HCTIOJIb3YEMBIX BEIIMYUH,
uxX O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEJIUYUHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M IPOIIECCHI, MCIOIL3YS
MpaBWiia CIOXKEHUs CUil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumesa, NpaBUJIO paBHOBECHs pbldara (0J0Ka), «30JI0TOE MPABUIION
MEXaHHUKH, 3aKOH COXPAaHEHUsS MEXaHWYEeCKOW DOHEpPruu, MNpH OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA U 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUYECKHE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MPUYUHHO--CJIE/ICTBEHHbIE CBSI3U, CTPOUTH O0BICHEHHE U3 1—2 JTOrHYeCKUX II1aroB
C onopoi Ha 1—2 u3yyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3UMUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadu B 1—2 JEWCTBUS, WCIOJB3Ysl 3aKOHBI W (POPMYIIHI,
CBs3BIBAIOLIME (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud



3alMChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUYEThl, HAXOIUTh CIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE JJIS PEIIECHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETUIHHBI;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PU3NYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAaHUS BBIIEIATH IMPOBEPSIEMOE IPEIIIOIOKEHUE
(runoTe3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYECHHBIA pE3yibTaT, HAXOAUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOANUTH ONBITBI IO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh NPOBEPSIiEMBbIE MPEAINOJIOKEHUA, COOUpaTh
YCTaHOBKY W3 NPEIJIOKEHHOrO0 O0OpYyIOBaHMs, 3alMChIBaTh XOJ ONbITa U
bopMyIUpOBaTH BBIBOBI,

BBIIIOJIHATH MPSAMbBIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChI TeNa, 00bEMA, CHIIbI
U TEMIEepaTrypbl C UCHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MpHOOPOB,
3alKChIBaTh OKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOIPEUTHOCTH
WU3MEPEHNN;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH NYTH PaBHOMEPHO
JOBW)KYILErOCsl Tella OT BPEMEHU IBW)KCHHUS TEJA, CHJIBI TPEHUS CKOJIBXEHUS OT
Beca Tella, KayecTBa 00pabOTKU MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CUJIbI TPEHHUS
OT IUIOLIAJX CONPHUKOCHOBEHMS TEN, CWIIBI YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YacTH Tela W OT IJIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJI0, YCIOBUMN IIaBaHUs TeJl, yCIOBUM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH B  BHJE
OpeJIOKEHHBIX TaOauI M TpaduKOB, JAeNaTh BbIBOJABI IO pe3ylibTaTaM
VCCIICIOBAHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYMH (IJIOTHOCTh BELIECTBA
JKUJKOCTM M TBEPIOIrO Teja, CHJIA TPEHUS CKOJIBKEHHMS, [aBICHUE BO31yXa,
BBITAJIKUBAKOIIAs CWa, JEWCTBYIOIIAs HA TIOrPYKEHHOE B JKHUJIKOCTH TEJO,
KO(PQUIIMEHT  MOJIE3HOTO  JIEHCTBUS  MPOCTBIX  MEXaHW3MOB),  CJeays
OpeIJIOKEHHOW  MHCTPYKUMHU: TMpPU  BBIMNOJHEHUMH  HU3MEPEHHH  cobupaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHUE UCKOMOW BEIUYNHBI;
coOmoaTh MpaBuia TEXHUKH Oe30macHoCTH Ipu paboTe ¢ 1a00paTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIMUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOLIAIONIMECs COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! INIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOALIUIHUKH, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUI U HEOOXOIUMBIE
(u3nyecKue 3aKOHbI 1 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMI0O O MpHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUIS OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IOBEACHUSA B
OKPY’KAIOIIEH CPEE;
OCYULIECTBJISITh OTOOP MCTOYHUKOB MH(popMau B VHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIMXCSA 3HAHUM M IIyTEM
CPaBHEHHUS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHU  HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOILIEHHUS HAa OCHOBE
2—3 UCTOYHHUKOB MH(pOpMAIH GU3NYECKOTO COJIEPKaHUs, B TOM YHCIIE MyOIMIHO
Jenatb KpaTKue COOOIIEHHMsI O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM T'PaMOTHO HCIIOJb30BaTh W3YYECHHBIN MOHSITUWHBINA
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
OpU  BBIIOJHEHUM Y4YEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHAa ACHCTBUM, aJe€KBAaTHO OLICHUMBATh COOCTBEHHBIN BKJIaa B
JEATENIbHOCTh  I'PYIIBI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBAsE MHEHUE OKPYKAIOLIUX.

K koniy o0yuenus B 8 kijiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIECTBAa, KPUCTANIMYECKHE M aMOp(dHbIe
TeJla, HACBIIIECHHBIM M HEHACBIIICHHBIM Iap, BIAXKHOCTH BO3AYyXa, TEMIEpaTypa,
BHYTPEHHSISl SHEPIUs, TEIUIOBOM JIBUTATEIIb, JIEMEHTAPHBIN AJIEKTPUYECKUI 3apsi,
IEKTPUYECKOE T10JIE, TPOBOJHUKU U JHUDJIEKTPUKH, TIOCTOSHHBIN AJIEKTPUYECKUI
TOK, MATHUTHOE TOJIE;
pasnuyarh SIBJIEHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEepeaayda, TEMIOBOe
paBHOBECHE, CMAYMBAHWE, KalWJULSIPHBIE SBICHWs, MCIApPEHUE, KOHJECHCALMs,
IUIaBJICHUE, KpHUCTauIM3auus  (OTBEpACBAaHUE), KWUIIEHHE, TeIulonepeaaya



(TemIonpOBOHOCTb, KOHBEKLUS, U3ITy4YEHHUE), AIEKTpU3ALUS TE,
B3aMMOJICUCTBHE 3apAJIOB, JEUCTBHS ANEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBUE MArHUTOB, J€ACTBHE MATHUTHOTO IOJISI HA TPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) IO OINHUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIbITOB, AEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYXKaIOIIEeM
MUpE, B TOM YHUCJIe (PU3HUECKUE SIBICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSIKEHHUE U
KalWUISIPHBIC SBJICHHUS B NPUPOJE, KPUCTAIUIBI B IpUpoze, usnydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SBJICHUS B aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMiid, Apeid MOo0COB, POJIb MarHUTHOTO MOJIS JUIS )KM3HU Ha
3emiie, MOJSPHOE CHUAHHE, MPU STOM INEPEBOJIUTH MPAKTHUECKYIO 3a1ady B
yueOHY0, BBIICIISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh M3YyUYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
(du3nueckue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, YJAEJIbHAs TEeIIOEMKOCTh BEIECTBA, yJEJIbHAas TEIUIOTa IUIABJICHUS,
ylIenabHas TEIJIoTa NapooOpa3oBaHMs, YJIENbHAas TEIUIOTa CropaHus TOIUINBA,
KOA(p(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJIbHAs
BJIQXXHOCTh BO3JYyXa, DJIEKTPUYECKHMM 3apsii, CHJIa TOKA, DJJIEKTPUUYECKOE
HaIpsHKeHUE, COMPOTUBIIEHUE MPOBOJIHMKA, YAEIBHOE COMPOTHUBIICHUE BELIECTBA,
paboTa M MOILIHOCTh JJEKTPUYECKOTO TOKa), NpH ONUCAHUU MPABUIBHO
TPakTOBaTh (HU3MUECKUA CMBICI MCHOIb3YEMbIX BEJIWYMH, OOO3HAYEHUS U
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JPYTUMHU BEJIMYWHAMH, CTPOUTH TpaUKu H3YYEHHbBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO--KUHETHYECKON TEOPUH CTPOEHUS BEUIECTBA,
NPUHIUI CYNEPIIO3UINKU TNoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHMS
3apsaa, 3akoH Oma Juid ydacTka 1enu, 3akoH J[xoymns—JIeHna, 3akoH coXpaHeHus
SHEPrUM, IPU FTOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3aIUCHIBATh €TI0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLH IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 TOTMYECKHUX IIaroB
c omopoil Ha 1-2 W3ydyeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, (U3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemiate pacu€THble 3aJaydl B 2—3 JCHCTBHS, MCIONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3alliChIBaTh KPATKOE YCJIOBHUE, BBISBIATh HEJAOCTAaTOK JAAHHBIX MJIs PEIICHUs



3aJauM, BHIOMpATh 3aKOHBI U (OopMynbl, HeoOXOoAMMBbIE i €€ pelieHus,
IPOBOAUTDH PACUEThl U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (DU3HMUECKON BEITMYHHBI
C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3UUECKUX
METO/IOB, HCHOJNBb3ys ONHCAHHE UCCIENIOBAHUS, BBIICIATH MPOBEPSEMOE
IPEANOJIOKEHNE, OUEHNBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECI0BAaHUS,
JieaTh BbIBOJIBI;

MPOBOJUTH ONBITHl 1O HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KamWJUIApHBIC SIBJIICHUS, 3aBUCUMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpOLIECCa OCTBIBAHWS M HarpeBaHUs IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEN U B3aUMOJCHCTBHE AIEKTPUUECKUX 3apsAJI0B, B3aUMOJCHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOrO0 000pydoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

BBIIIOJIHATh IPSMBIE W3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3JlyXa, CUJIbl TOKA, HAIPSHKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (DU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hM3HUECKOM BEIMYHHBI OT JIPYTOM
C WCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUNl  (3aBUCUMOCTH  COIPOTUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM MONEPEYHOTO CEYEHUS U YJEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsDKEHWST Ha MPOBOJAHHUKE, HCCIECJOBAHUE IIOCIENOBATEIBHOIO H
NapaJyIeIbHOTO  COEJUHEHUH NPOBOJHUKOB): IJJAHUPOBATh MCCIIEJOBAHUE,
coOMpaTh YCTAaHOBKY U BBIMOJIHATh U3MEPEHUs, CIenys MPEeaoKEeHHOMY IUIaHY,
(buUKCHpPOBaTh PE3yIbTAThl MOJYYCHHON 3aBUCUMOCTH B BUJIE TAOIHI] U rpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpeHHs  (PU3MYECKUX  BeIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE NPOBOAHMKA, paboTa W MOIIHOCTD
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMsI, COOMpPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAyd MPEMJIOKEHHOW WHCTPYKIMU, W BBIYKUCIATH 3HAUYCHUE
BEJINYMHBL;

coOmoaTh mpaBuia TEXHUKH Oe30macHoCTH mpu paboTe ¢ 1ab0paTOpHBIM
000pyIOBaHUEM;



XapaKTEePU30BaTh MPHUHITUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OmMHcaHus (B TOM YMCJIC: CUCTEMA OTOIUJICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOUHA, aMIEPMETP, BOJIBTMETP, CUETUUK DJICKTPUUECKOU
DHEPTUHU, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelIbHbIE SJIEKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUECKHUE MPEAOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOBUTATENb
MOCTOSTHHOTO TOKA), WCIIOJIb3Yysl 3HAaHUS O CBOWCTBaX (DM3MYECKUX SIBICHUA M
HE0O0X0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEpPMOC,
MICUXPOMETP, TUTPOMETpP, JIBUTaTelb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peoCTaT), COCTaBJISITH CXEMbl JJICKTPUUYECKUX IIEMeW C TMOCIeI0BATeIbHBIM U
napauielibHbIM COCIMHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE 00O03HAUYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX 1ENEH;
OPUBOAUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEPaX) MPAKTHYECKOTO
UCIIOJB30BaHus (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JisI 0OecTieUeHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpPAHEHMS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKPY>KAIOIIEH CPEE;
OCYIIECTBJIATh MOUCK MHGpOpMaIMK (u3ndeckoro coaepkanus B MHTepHere, Ha
OCHOBE MMCIOIIMXCS 3HAHWN M MyTEM CPAaBHEHHS JIOMOJHUTEIBHBIX MCTOYHHUKOB
BBIICIISATh MH(OPMAITMIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TIPU  BBIMOJHEHUU YUYEOHBIX 3aJlaHU  HAYYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHON 3HAKOBON CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHUE YCTHBIC COOOIIEHUs, 00001Ias
uHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3WYECKOTO COJACpKAHUSA, B TOM
qyucje MyOJIUYHO MPEACTABIATh PE3YIbTaThl MPOEKTHOW WIIM HMCCIIEI0BATEIHCKON
NESTEIIbHOCTH, TMPU 3TOM TPaMOTHO HCIIOJIb30BaTh HW3YYEHHBIM ITOHSITUWHBIN
amnmapar Kypca (U3MKHu, COMPOBOXKIATh BHICTYIIJICHHUE MPE3EHTAIIUECH;
IPU BBHITIOJIHEHWN YYEOHBIX MPOEKTOB M MCCIIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUM C TIOCTaBICHHBIMU
3a/layaMu, CJICIUTHh 3a BBHITIOJHEHUWEM IUIaHA JIEUCTBUUA W KOPPEKTHPOBATH €TO,
aJIeKBaTHO OLIEHUWBATHh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh IPYIIIbI, BEICTPAUBATh
KOMMYHUKATHBHOE  B3aWMOJICHCTBHUE, TMPOSBISS  TOTOBHOCTH  paspemniaTh
KOH(JIUKTHI.

K xonIy 00yuenus B 9 kijiacce nmpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIB30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepuabHas TOYKa, TPACKTOPUS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHHWs,  Acdopmamms  (ympyras,
MJIacTUYecKasi), TPEHHE, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, MEeHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO, IEHTP THKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWsS W BOJHBI, 3BYK, HH(]pa3ByK u
yJIBTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh U JANbHO30PKOCTb, CIIEKTPHI MUCIYCKaHUS M TOTJIOMICHUS, anbda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SACpPHAs YHEPTeTHKA,

pa3nuyaTth SABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE IMPSMOJUHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBM)KCHHE, CBOOOJHOE TajeHue Tel,
PAaBHOMEpPHOE JBIKCHUE IO OKPYXXHOCTH, B3aMMOJICHCTBUE TEJ, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaloIIMe U BBIHYK/IEHHbIC KOJIEOaHuUs),
pE30HAHC, BOJHOBOE  JIBUKCHHME, OTpPaXEHHE  3BYKa, MPSIMOJIMHEHHOE
pacupoCcTpaHEHHUE, OTPAKCHUE M MPEJIOMIICHHE CBETa, IMOJHOE BHYTPECHHEE
OTPa)KEHUE CBETA, PA3JIOKEHHE OEJIOr0 CBETA B CIIEKTP M CIOKEHHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTh, BO3HUKHOBEHHUE
JIMHEWYATOro CIEKTpa U3JIYyYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINUX JaHHOE (PU3NUECKOE SBIICHHE;

pacIio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SBICHUM B OKpPY)KAIOIIEM
Mupe (B TOM uwuciie (U3UYECKUE SIBIICHUS B TPHUPOJE: TPUIUBBI M OTIIUBHI,
nBrokeHue 1iaHer (COMHEYHOM CHCTEMBbI, PEAaKTHUBHOE JIB)KEHUE JKHUBBIX
OPraHU3MOB, BOCHPHUSTUE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CEUCMUUYECKUE
BOJIHBI, I[yHAMH, X0, IIBETa TeJI, ONTUYECKHUE SIBJICHUS B MIPUPOJIE, OMOIOTHIECKOe
JNEeWCTBUE BUIUMOTO, YIbTPAhHUOJIECTOBOTO W PEHTTCHOBCKOTO H3JIyYCHHH,
€CTECTBEHHBIN paJUOaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, pPaIuOaKTHBHOE
U3JIy4eHUE MPUPOJHBIX MUHEPAJIOB, JCHUCTBUE PAJMOAKTUBHBIX HU3JIYYCHUU Ha
OpraHU3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/7a4y B YUEOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

OMHUCHIBATh HM3YYEHHbIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
dbuznyeckrue BeNWYUHBI (CpelHssi W MCHOBEHHass CKOPOCTh Teja IIpHu
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, MIEpeMeleHre, MyTh, YIJIOBas CKOPOCTh,
CWJIa TPEHHS, CHJia YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TaJCHHS,
BEC Tejla, WMITYJIbC TeJla, UMITYJIhC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTb,
MOTEHIIUAJIbHAST DHEPrusi Tejla, TOJHITOrO HaJ TMOBEPXHOCTHIO  3EMJIH,
MOTEHIIUAJIbHAS DHEPIrHsl CXKATOW MPYKHHBI, KHHETUYECKas DSHEPrus, IOJIHas
MEXaHUYeCKasl YHEPTHUs, IEPHOJ M YacTOTa KOJICOAHWH, NJTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMJIEHUS CPEAbl), MpU
OTMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCIIOIh3YEMBIX BEIINYUH,
o003Ha4YeHUsT M €IAUHHUIBI (U3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUIMNH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MYCCKHUE SIBICHHUS M IPOIECCHI, MCIOIL3YS
3aKOH COXpaHEHUsl JHEpPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIMI OTHOCUTENbHOCTH ['anmunesi, 3axoHbsl HbiOTOHA,
3aKOH COXPAaHCHHSI UMITYJIbCA, 3aKOHBI OTPAKEHUS M MPEJIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOI0 W MACCOBOTO YHCEN TIPH SACPHBIX PEAKIHAX, TIPH dTOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSCHATHh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (DU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUpAOIIUMEcs Ha CUCTeMy U3 2—3 ypaBHEHHH),
WCITOJIB3YsI 3aKOHBI U (DOPMYJTBI, CBS3BIBAIOIINE (DU3MUCCKIE BETUIHHBI: HA OCHOBE
aHaNWM3a yCIIOBHUS 3a/1a4y 3alMCHIBATh KPATKOE YCIIOBHE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelIeHus, MPOBOJIUTH PACUETHl U OIICHUBATh PEATUCTUYHOCTH TOJYYEHHOTO
3HaYCHUS (PU3NIECKON BETUINHEL;

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEHIUTh TPH MOMOIIM (BU3HUECKHUX
METOJ/IOB, HCTOJNB3Yysl OINHCAHWE UCCIENOBAaHUS, BBIICISATH MPOBEPSEMOE
MIPEANOJIOKEHNE, OIIEHUBATh MPABWIBHOCTh MOPSAKA MPOBEICHUS HCCIIEIOBAHNUSA,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;
MIPOBOJIUTH OMBITHI MO HAOMIOAEHUI0 (U3MYCCKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HpOTOHA, 3aKOHA COXPAaHECHMS YHEPTHH,
3aBUCUMOCTh Tepuojia KojeOaHWil MPY>KUHHOTO MasTHUKa OT MacChl rpy3a u
KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOAHUH,
PSAMOJIMHEHHOE PacIpOCTpaHEHHWE CBETa, Pa3jio’KeHHE OEIOro CBETa B CIEKTD,
U3YUCHUE CBOMCTB HM300pa)KCHUS B TUIOCKOM 3€pKalie M CBOWCTB HM300pakKCHUS
npeaMeTa B coOWparomield JuH3e, HAOJI0JeHHWE CIUIOMIHBIX H JIMHEWYaThIX
CIIEKTPOB H3JIYYCHHs): CAMOCTOATEILHO COOMpaTh YCTAHOBKY W3 W30BITOYHOTO
Habopa 000pyI0BaHNsI, OMUCHIBAThH XOJ OMBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MPOBOJUTH MIPU HEOOXOJUMOCTH CEPUIO MPSAMbBIX U3MEPEHUH, ONpeaenssl cpeHee
3HAUYCHUE U3MEPSIeMON BETWYUHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3HBI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHMS (M3MEPHUTEIIBHOTO TPUO0Pa);
MPOBOJUTh  HWCCJCNOBAHME  3aBUCHMOCTEH  (U3MYECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCHMOCTh MYTH OT BpPEMEHH MpHU



PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadaJbHOM CKOPOCTH, NEepHoAa KoJeOaHui
MaTE€MaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja MNaJeHus M yria MOpeJOMJIEHHs OT yrjia MaJeHusd): IJIaHUPOBAThH
UCCIJIEJOBAaHHUE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTaThl
NOJyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOpEHHUE Tejla IMpPU PaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHE CBOOOIHOIO
NajcHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUs  CKOJIbKEHUS,
MeXaHW4yeckas paboTra W  MOIIHOCTh, 4YacToTa UM Mepuoj  KosieOaHui
MaTEMaTUYeCKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJia coOuparomei
JUH3bI,  PAJAMOAKTUBHBIA  (OH):  IJIAHUPOBaTH  U3MEPEHHS,  COOUPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYsI IPEII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYCHHE BEJIWYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHNN;

coONI0aTh MpaBHJIa TEXHUKM OE€30MaCHOCTH IMpu padoTe C JabopaTOpHBIM
o0opy1I0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YyUEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUYKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI MCTOUYHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHeTapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIETb aTOMHOTIO SJ1pa;
XapaKTEepU30BaTh MPHUHIMUIBI JEUCTBUS HW3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusA (B TOM 4YHUCJE: CHUAOMETP, NATUYUKU
NIOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pPAKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SIBICHUU U
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peuieHnn y4yeOHO--TIPaKTUYECKUX 3a/lay, ONTUYECKHE CXEMbl MJIA IMOCTPOCHHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIIeH JINH3E,

NPUBOAUTHh MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMHU W TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIATh MOMCK HH(pOpManmu ¢usndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYIUPYSl MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeICHHS
JIOCTOBEPHOCTH TOJYYEHHONH HH(OpPMAIMK HAa OCHOBE HMEIOIIMXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX HCTOUHUKOB;



UCIONB30BaTh TMPU BBHIMOJHEHUHM YYEOHBIX 33JaHUNA  HAYYHO--TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepuer, BnameTs npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINYHO
NPEACTABIATh PE3YJNbTAThl MPOEKTHOM WA HMCCIEN0BATEIBCKONW JAESATEIbHOCTH,
IIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh U3YYEHHbBI NOHATUWHBIN anmapaTr U3y4acMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHUE TMpe3eHTAIMel ¢ y4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

HaumeHoBaHue pa3ieioB

KoaudecTBO 9acoB

JuaexkTpoHHbIe (UU(pOBbHIE)

Ne i/ KonTpoas
U TeM NMPOrpaMMbI Bcero HELe o0pa3oBaTe/bHbIE pecypchl
padoThI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMH OKPY/KAKIIEr0 MUpa
bubmuoreka [JOK
11 Pusitka - Hayka 0 IpHpoze 2 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2 0
12 USHHECKHE BENHHHbI https://m.eds00.ru/7f416194
13 EcrtecTBeHHOHAYUYHBIN ) 0 bubmmorexa [IOK
' METO/ IO3HAHUS https://m.edso0.ru/7f416194
Hrtoro o pazaeny 6 0

Pa3znea 2. [lepBoHayaibHble CBeIeHUS

0 CTPOCHUH BEIIECCTBA

bubmuoreka [JOK
2.1 Crpoenne semecTsa 1 0 https://m.eds00.ru/7f416194
2.2 iiiﬁ?;igfmne YaCTHIL 2 0 bubmmorexa LOK
' https://m.edso00.ru/7f416194
BEIIECTBA
23 ArperaTHble COCTOSHUS 2 0 bu6nuorexa [IOK
) BEIECTBA https://m.edsoo.ru/7f416194
Hroro 1o pasaeny S
Pasnen 3. /IBuikeHue u B3auMo/ieiicTBue e
bu6mmoreka [JOK
8.1 Mexanuteckoe ABKeHHE 3 0 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, macea, mI0THOCTS 4 0 https://m.edso0.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. Bust cun 14 . https://m.edsoo.ru/7f416194
Hroro 1o pasaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
Hasnenue. [lepenaua
41 JaBJIEHUS TBEPABIMU 3 0 bubmuoreka [JOK
' TeJIaMH, )KUIKOCTSIMU 1 https://m.eds00.ru/7f416194
razamu
bubmuoreka [JOK
4.2 Jlapnenne xuaKocTy > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmoc(hepHoe naieHne 6 0 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza 7 1 bubnmuotexka [JOK

Ha TOrpyXKEHHOE B HUX TEJIO

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



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

Hroro no pasneny

21

Pa3znes 5. PaGora u MOIIHOCTH. JHEeprust

bubmuoreka [JOK
51 Pabora u MouocTs 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.2 IIpocTie MEXaHH3MBL S https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.3 MexaHHI€cKas SHEpIHS 4 https://m.edsoo.ru/7f416194
Hroro mo pasaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

8 KVIACC

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
HaumenoBanue
N pa3aesioB U TeM Kontpoabunie (11HPpoBric)
n/n HpOrpaMMbi Bcero paGoTbI gﬁeE;;g::lTeﬂbnme
Pazpen 1. TensioBble ABJIeHUSA
11 CrtpoeHnue u cBOMCTBa 7 0 bubnmnoreka HOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
21
1.2 Tennoseie nponeccet 1 https://m.edsoo.ru/7f4181ce
Hroro 1o pazaeny 28

Pa3znen 2. JjekTpuyeckue u Mma

ITHUTHbIC SAIBJICHUSA

DNEeKTpUUECKUE 3apAbl.

bubnnoreka IIOK

2.1 BameeHHf’ 1C TCIA 1 uX ! 0 https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
29 ITocTostHHBIH 20 1 bubnnoreka IIOK
' ANEKTPUUECKUHN TOK https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.3 Marnutibie AB1CHUs 6 1 https://m.edsoo.ru/7f4181ce
24 DeKTpoMarHuTHas 4 0 bubnmnoreka [JOK
) WHIYKIUS https://m.edsoo.ru/7f4181ce
Hroro 1o pasaeny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB 68 3

110 ITPOT'PAMME



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

9 KVIACC

KoJsun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne i/ HanmenoBanue pa3jiesioB u KoHTpoIbH (uudpoBbie)
- TeM MPOrpaMMbl Bcero ble padoThI o0pa3oBaTejibHbIE
pecypchl
Pa3zgen 1. Mexanun4ueckue siBJICHHUSA
11 MexaHn4eckoe IBHKCHUE U 10 0 bubmuorexa [JOK
) CIIOCOOBI €r0 OIMUCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
20
1.2 BsanmoelicTaue Ten 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
10
1.3 3aKoHBI COXpaHeHN 0 https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 40

Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbI
bubmuoreka [JOK
7
2.1 Mexameckue Konebanms 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHuueckue BOJIHBL. 3BYK 8 1 https://m.edsoo.ru/7f41ada6
HUroro mo pazaeny 15

Pa3nen 3. DiekTpoMaruuTHoe nmoJie

U JIEKTPOMArHuTHLIC

BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 0 bubnmnoreka [JOK
] 9JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

41 3aKOHBI pacpoCTPaHEHUS 6 0 bubnmnoreka [JOK

' cBETa https://m.edsoo.ru/7f41a4a6
49 JIuH3BI ¥ ONITHYECKHE 6 0 bubnmnoreka [JOK

] npubopsI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune 6emoro ceeTa B 3 0 bu6mmorexa [IOK

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

Hroro 1o pazaeny 15

Pa3zgen 5. KBanTOoBbI€e IBJICHUSA

51 Hcnyckanue u norjoieHne 4 0 bubmuorexa [IOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 CTpoeHue aTOMHOrO 571pa 6 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 FlnepHpie peakiui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17



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

‘ Pa3zgea 6. [loBTOpUTEIHHO0-00001HAKOIIIMH MOYJIb

[ToBTOpenue u 06o0IIEHNE

6.1 coJiepkaHus Kypca GU3UKH 9 Eubmiorexa LOK
: p yp https://m.edso0.ru/7f41a4a6
3a 7-9 kjacc
Hroro mo pasneny 9
OBLIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KITACC
N KosanyecTBo yacoB
[
Tema ypoka Kourpoabsnbie IIpakTHyeckue
n/n Bcero
padoThI padoThI
1 ®dusrka — HayKa O PUPOJE. 1 0 0
SIBJIeHUS IPUPOJIBI
2 DusrYeCcKHe SIBICHUSA 1 0 0
3 Ou3nYecKue BEIIMINHBI U X 1 0 0
U3MEpeHUE
4 Lena nenenus mpudopa. 1 0 0
[TorpeniHoCTh U3MEPEHUsI.
JlaGopaTopHnas pabota
5 "OrnpezerneHne eHbl JeICHUS 1 0 1
IKAJIbI U3MEPHUTEITBHOTO
npubopa."”
Crpoenue BemectBa. OnbITHI,
6 JIOKa3bIBAIOLINE JUCKPETHOE 1 0 0
CTPOEHUE BEleCTBA
JlaGopaTtopHast pabota
7 "M3MepeHre pa3MepoB Malbix 1 0 1
Ten"
8 JIBM>KEeHHE YacTHll BEIIeCTBA. 1 0 0
Aupdysus.
9 B3anMHOe nputskeHue u 1 0 0
OTTaJIKMBAaHUE MOJIEKYIL.
10 ArperatHbie COCTOSIHUSI 1 0 0
BEIIIECTBA
O600611eHe 1O pa3aery
11 «[TepBOHAYATBHBIC CBEICHUS O 1 0 0
CTPOEHUH BEIIECTBA»
12 MexaHuuecKoe TBUKEHHE. 1 0 0
13 PaBHOMEpHOE M HEpaBHOMEPHOE 1 0 0
JIBUKCHHE
14 CxopocTb. EJUHUIIBI CKOPOCTH 1 0 0
15 Pacuer myTtu u BpemeHu 1 0 0
JIBYDKECHUS
16 9606H.ICHI/I'? 3HaHUM 110 TemMe 1 0 0
CKopoCTh
17 HNuepuns. Macca — mepa 1 0 0

HHCPTHOCTHU TECJI




JlaGopaTtopHnas pabota

18 «3MepeHne Macchl Tejla Ha 0 1
phIYaXHBIX Becax'

19 [110THOCTD BellleCTBA. 0 0
JlaboparopHas pabota

20 «Omnpenenenue MI0THOCTH 0 1
TBEPIOTO TEJIA»

21 Pacuer maccel 1 00bEMA TeIA IO 0 0
€ro IJIOTHOCTH

22 Pemenne 3amau nmo reme 0 0
"ITnotHOCTHE BelecTBa"

23 Cuna xak XxapakTepuCTHKa 0 0
B3aUMOJEHCTBUS TEIL.

SIBnenue taroreuns. Cuna

24 Ll 0 0
TSKECTH
CBsi3b MEX1y CHIION TSAXKECTH U

25 Maccoi Tena. Pemenne 3amad mo 0 0
TeMe "Cuna Tsoxectr"”

26 Bec tena. HeBecomocTh 0 0

27 N3mepenue cui. Jlnnamomerp 0 0

28 Cuna yrpyroctu. 3akon 'yka 0 0

29 Cuna tpenus u e€ Buapl. TpeHue 0 0
B IIPUPOJIC U TEXHUKE
CrnoxeHue AByX CHII,

30 HaIpPaBJIEHHBIX MO OJJHON 0 0
npsMoil. PaBHozecTBYOIas
CcHUI

31 Pemenne 3amay o Teme 0 0
"PaBHopeiicTByromas cui"

32 Pemenue 3agau Ha onpeneneHne 0 0
PABHOJICMCTBYIOIIEH CUIIBI
Pemenne 3amau mo temaM: «Bec

33 Tenay, «['paduyeckoe 0 0
n300paxkeHue cmny, «CHiiby,
«PaBHOIEUCTBYIOIIAS CUI»
KonTponbhas pabota no remam:
«MexaHNYeCKOe IBIKEHUEY,

34 «Macca, INIOTHOCTBY, «Bec 1 0
tenay, «['papuueckoe
n300pakeHue crny, «CHIIbDy

apiaeHue. CriocoObl
35 A 0 0

YMCHBIICHUSA U YBCIIMYCHUA




JaBJICHUA

36

Pemenue 3a1ay Ha
JIaBJICHUETBEPJIOTO TeJla

37

JlaBrenue ra3za. 3aBUCUMOCTD
JaBJICHHS ra3a oT 00bEMa,
TeMIEepaTypsl

38

Ilepenaua naBiieHus: TBEPABIMU
TeJNaMH, JXKUIKOCTIMH U ra3aMH.
3akou [Tackans

39

I[aBJ'ICHI/Ie B ’ KMJAKOCTH H rasc,
BBI3BBAHHOC I{GﬁCTBHGM CHIJIbI
TAXKECCTHU

40

Pemenne 3amad mo Teme
«/laBneHue B )KUIKOCTH U rase.
3akoH ITackais»

41

CooOmraronuecs cocysl

42

['unpaBnuyeckuit mpecc

43

Manomertpsl. [lopuiHeBon
SKUJKOCTHBIM HAcoC

44

ATMocdepa 3emMiu U IPUIUHbI
€€ CyILECTBOBaHUs

45

Bec Bozayxa. ATMocdepHOoe
JIaBJICHUE

46

W3mepenune atMochepHOro
nasienust. OneiT Toppuueriu

47

3aBUCUMOCTB aTMOC(EPHOTO
JABJICHUSI OT BBICOTHI HaJl
YPOBHEM MOPSI

48

bapomerp-anepoun.
ATMOc]epHOe 1aBJIeHHE Ha
pa3IMYHBIX BBICOTaX

49

Pemenue 3agayq mo reme "
ATtmocdepHoe naBieHue"

50

JleiicTBHE )KUAKOCTH U ra3a Ha
MOTPYXEHHOE B HUX TEJO.
ApxumenoBa cuia

51

JlaGopaTtopHnast pabota
«Onpenenenune
BBITAJIKUBAIOIICH CHJIBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPYXEHHOE B )KHUJIKOCTb)»

52

Pemenue 3agau mo reme




((ApXI/IMCIIOBa CHJIa»

53

II;maBanue ten

54

Pewenne 3anau
"KoncTpynpoBaHue J0AKU U
onpeaeneHue eé
rpy30noabEMHOCTH"

55

Pemenwne 3a7a4d mo Temam:
«IInaBanue cynosB.
BosnyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEH U
ra3oB»

56

KonTtponpsHas padora o Teme
«JlaBneHue TBEpIbIX T,
JKUJAKOCTEN U Ta30B)

57

Mexanunueckas paboTa

58

Momnocts. Equnnuiiet
MOIITHOCTU

59

VYpoxk-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noaneme 1o JectHuie"

60

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha ppryare

61

Pbruaru B TexHUKe, OBITY U
npupoge. Mccnenosanne
YCIIOBUIM paBHOBECHS pblyara

62

Pemenue 3agau o reme
«Y CIOBUS PaBHOBECHSI pblUara

63

Koadduuument noneznoro
JNEUCTBUS MEXaHNU3Ma.

64

Pemenue 3agad mo reme
"Pabora, momuocts, KIT/["

65

MexaHnueckas SHeprusl.
Kunernueckas u
MOTEHITHATbHAS DHEPTHUS

66

Ypok nmoBTOpeHus: U 0000IIeHUS

67

KonTtponbHas pabora
"PadoTta.Momrtuocts. KIT/".
HTorossiii MOHUTOPUHT

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "Padora.
MormHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O

68




ITPOTPAMME




8 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

OCHOBHBIE ITOJIOKEHUS
MOJICKYJISIPHO-KUHETHUSCKOM
TEOPUU U KX OIIBITHBIC
IIOJITBEPIKICHUS

TermoBoe aBMKCHHUE.
Temneparypa. CBs3b
TEMIIEpaTypPhl CO CKOPOCTHIO
TEMI0BOr0 ABMYKEHHS YaCTHIL

MexaHnyeckas dHeprusi.
Kunerndeckas v NOTCHIMAIBHAS
DHEPIHUs

Buytpennss sHeprus. CriocoObr
W3MEHCHUSI BHYTPEHHEH dHEPriu

Bx0oaH0 MOHUTOPHUHT

Buyrpennss sueprusi. Crioco0sl
U3MEHEHUs BHYTpEHHEH
DHEPTHUH.

Bunae! renionepenaun.
TennonpoBoAHOCTS.

Kousexius.

W3nyyenue.

10

Ypok-koHpepeHus
"ITpakTHYECKOE UCTIOIB30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTEepUajoB B LIEAX
sHeprocoepekeHus"

11

KommuectBo Termiorel. Y neiapHas
TEILIOEMKOCTD

12

Pacuer kKonnyuecTBa TEIIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa ¥ BBIICTSIEMOTO UM TIPH
OXJIAKICHUH

13

Pemenue 3agau Ha pacuet
KOJINYCCTBA TCIIJIIOTHI,
HaXO0XJIEHUE YACIbHON
TEIJIOEMKOCTH BEIIECTBA.

14

YpaBHEHHE TEIUIOBOTO OalaHca.




TerooOMeH 1 TerioBoe
paBHOBecHe

15

JlaGopaTtopHnas pabota
"HNccnenoBaHue IBIEHUS
TEIJI000MEHa MTPU CMEIIMBAHUT
XOJIOAHOM U ropsiueit BobI"

16

DOHeprus TorMnBa. Y 1eabHast
TEIJIOTa CTOPAHUS

17

O06o001IeHre 1 TOBTOPEHHE.

18

[ImaBnenue n oTBEpAECBaHUE
KPUCTANINYECKUX TeJl.

19

VY nenbpHas TeIu10Ta IUIABICHUS

20

[TapooGpazoBanue u
KoHieHcanus. Mcnapenue

o o o o o

o o] O o] o

21

Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U
KOHJCHCAllUU. 3aBUCUMOCTb
TeMIIEpaTypbl KUIICHUS OT
aTMoc(hepHOTro JaBICHHUS

22

Bnaxnocts Bo3nyxa. Pemenne
3a/1a4 Ha ONpeJelIeHNe
BJIQXKHOCTH BO3/1yXa.

23

Ypok - uccienopanue
"OnpezeneHne OTHOCUTEIBHOU
BJIQXKHOCTH Bo3ayxa"

24

[TpuHIMIIBI pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuHna.
JIBurarenb BHYTPEHHETO
CTOpaHHUS

25

KII/I TersioBoro aBuraTess.
TennoBble ABUTATENN U 3aIIUTA
OKPYKarOIIEeH Cpelbl

26

3aKOH COXpaHEHHUs U
IIPEBPAILCHNS YJHEPTUU B
TEIJIOBBIX ITpoLieccax

27

[ToaroroBka K KOHTPOJIBHON
pabote no Teme "TemnoBsie
sBineHns. U3MeHnenne
arperaTHbIX COCTOSIHUI
BerecTna"

28

KonTtponsHast pabota o Teme
"TennoBsle ABneHMs. MI3MeHeHne
arperaTHbIX COCTOSIHUM




BerecTna"

Onektpuzanus ten. [IBa pona

29
JIEKTPUUYECKUX 3apsI0B
Ypok-uccnenoBanue

30 "DeKTpU3aIus Tel HHIYKIHEH
Y TIPU CONPUKOCHOBEHUU"

31 BzaumopeiicTBue 3apssKeHHBIX
ten. 3akoH Kynona

32 DNEKTPUUECKOE TMOJeE.
Hocurenu snektpuaeckux

33 3apsi10B. DJIEMEHTAPHBIN 3apsil.
Crtpoenue aToma
[IpoBOTHUKY ¥ TUDTIEKTPUKH.

34 3aKOH COXpaHEeHUs
AIIEKTPUYECKOTO 3apsaa

35 Pemenue 3a1ay Ha IpuMeHEeHHE
CBOMCTB 3JIEKTPUUYECKUX 3apPsI0B

36 DIIEKTPUUYECKUI TOK, YCIOBHS
€ro CyLIECTBOBAHHSI.

37 HcTounnkn 21eKTpUYeCKOro
TOKa

38 JIecTBHS 2IEKTPUUECKOTO TOKA

39 DNEeKTPUYECKUN TOK B METaJUIAX,
KUJKOCTAX M razax

40 DneKkTpuyecKkas merb 1 e€
COCTaBHbIE YaCTU

41 Cuna ToKa.

JlaGopartopHas paboTa

42 "N3mepeHue u peryinpoBaHue
CHUJIBI TOKA"

43 DIIEKTPUYECKOE HAIIPSKEHNUE.
BosbsT™meETD.

JlaGopartopHas paboTa

44 "N3mepenue u peryampoBaHue
HanpspkeHus"

45 Pemenue 3agau Ha onpeneneHne
CUJIOBI TOKA M HATIPSIKCHHUS.
ConpoTuBieHre MPOBOJHHKA.

46 VY aenpHOE CONPOTUBIICHHE
BEIIeCTBA

47 JlaGopaTtopHnas pabota

"3aBUCUMOCTB 3JIEKTPUUYECKOTO




COITPOTHUBJICHUS IPOBOJHUKA OT
€ro AJIMHBI, IJ1o1aau
MIOTIEPEYHOTO CCUCHHS U
Marepuana"

48

3aBUCHMOCTH CHIIBI TOKA OT
HanpspbkeHus. 3akoH Oma Juist
y4JacTKa IIeru

49

IlocienoBarenpHOE U
napajuieIbHOE COSTUHEHUS
IIPOBOJTHUKOB

50

Pemenue 3a1a4 Ha
OCJIEN0OBATEIILHOE COETUHEHNE
HpOBOI[HI/IKOB

51

Pemenue 3amgau Ha
noCjacaA0BaTCiIbHOC COCANHCHHUEC
IIPOBOAHHNKOB

52

Pemenne 3a1a4 Ha MpUMEHEHUE
3akoHa OMa AJis pa3IuyHOro
COE/IMHEHUS TIPOBOTHUKOB

53

PabGora 1 momHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

54

JlaGoparopHas paboTa
"Onpenenenne paboTsl U
MOITHOCTH JIEKTPHUYECKOTO
ToKa"

55

DIIEKTPUUYECKHE IIETTH U
HOTPEOUTEIH FNEKTPHUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

56

[ToaroroBka Kk KOHTPOJIBHON
pabote o Teme "DIeKTpudecKue
3apsiabl. 3apsSKEHHBIE TEJIa U UX
B3auMoAeucTBUs. I10CTOSHHBIN
3JIEKTPUYECKHNA TOK"

57

KonTtponbHas pabora o Teme
"DIIeKTpUYECKHE 3apsbl.
3apsKEHHBIE TeNla U UX
B3auMoiercTBUA. I10CTOSHHBIN
AIIEKTPUYECKUH TOK"

58

HOCTOHHHBIG MAarHuThbl, UX
B3aUMOJICHCTBHE

59

Ypok-uccnenosanue "M3ydenue




MOJIEH ITIOCTOSHHBIX MarHUTOB"

60

MaruutHoe nosie. MarautHoe
oJjie 3eMJIH ¥ €ro 3HaUeHUE I
SKU3HU Ha 3eMiie

61

OmnbiT OpcTeaa. MarautHoe
0JIE BJEKTPUUYECKOTO TOKA
MarsuTHoe 1oJjie KaTyIIKu ¢
TOKOM

62

HpI/IMeHeHI/Ie QJICKTPOMAardmuToB
B TCXHHKC. I/ISY‘ICHI/IC HeﬁCTBHH
MAarauMTHOIO I10JIA Ha ITPOBOJHUK
C TOKOM

63

DneKTpoABUTaTEb IIOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTPOJBUIATEIICH B
TEXHUUYECKUX YCTPONUCTBAX U Ha
Tpancnopre. JlabopaTopHas
pabota "KoHCTpyHrpoBaHue u
U3y4eHue paboThl
JNEKTpoABUTaTeNs"

64

Onbitel @apazes. 3akoH
AIIEKTPOMATrHUTHON UHIYKITUH.
IIpaBuno Jlenna

65

Dnektporereparop. CrocoOs
HOJYYEHUs IEKTPUIECKONR
SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTHUU

66

IToaroroBka K KOHTPOJIBHOM
paborte no Teme "DaeKTpUuecKue
1 MarHuTHBIE IBIcHUA"

67

KonTpomnpHas pabota mo Teme
"DNeKTpUYECKUEe U MATHUTHBIE
sBieHuA". UToropuiit
MOHUTOPHHT.

68

PesepBHrlit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHiIe
sBiIeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




9 KVIACC

KoaunuecTBO 4acoB

Ne
/i Tema ypoka Beero Kourpoubnuble IIpakrnuyeckue
padoThI padoThI

1 MexaHnnueckoe JBHKEHUE. 1 0 0
MarepuanbHas TOUKa
Cucrema otcyera.

2 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 0 0
JIBUKEHUS

3 BxoaHo# MOHUTOPHHT 1 1 0

4 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 0 0
JIBUYKEHUE
HepaBnomepHOE npsMOIMHEITHOE

5 npwkenne. CpeaHsisi © MTHOBCHHAS 1 0 0
CKOPOCTH
[Ipssmonuneiinoe

6 PaBHOYCKOPEHHOE JIBUKEHHE. 1 0 0
Yckopenue
CkopocTh MPSAMOIMHENHOTO

7 PaBHOYCKOPEHHOTO JBH)KEHUSI. 1 0 0
I'pacduk ckopoctu
JlaboparopHnast pabota

8 "OnpeneneHne yCKOpeHus Tela 1 0 1
MIPU PABHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOW MJIOCKOCTH"

9 CBoOoauoe nagenne teia. OMbIT 1 0 0
lanunes
PaBHOMeEpHOE ABMXKEHUE TTO

10 okpykHocTH. [lepron u yacrora 1 0 0
oOparnienus. JIuneiinas u yriosas
CKOPOCTH

11 LIeHTPOCTPEMUTENBHOE YCKOPEHUE 1 0 0
[TepsrIii 3ak0oH HproToHA. BekTo

12 P P 1 0 0
CHJTBI
Bropoii 3akon HeroToHa.

13 pou 3 1 0 0
PaBHOnelicTBYIOIIAs cCHJ1a
Tperuii 3akon HeroToHa.

14 p 1 0 0
Cynepno3uuus cui
Pewrenne 3a1au Ha npuMeHeHne

15 A p 1 0 0
3ak0oHOB HproTOHA

16 Cuna ympyrocta. 3akoH ['yka 1 0 0




17

Pemrenue 3agad mo teme «Cuiia
YOPYTOCTH

18

JlaGopaTopHas pabota
«OrnpeneneHue KeCTKOCTH
PY>KUHBD)

19

Cuna tpenus

20

Pemrenne 3agaud mo teme «Cuiia
TPEHUSD)

21

Jlaboparopnas pabota
"Onpenenenne kodddummenrta
TPEHUS CKOJIbKCHUS"

22

Pemenue 3anay no teme "3akoHbI
Herorona. Cuina ynpyroctu. Cuna
TpeHus"

23

Cuia TSKECTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHne CBOOOIHOTO TaICHUS

24

Ypok-koupepenuus "JBimkeHue
TEJ BOKPYT TPaBUTAIITHOHHOTO
nentpa (ConHevyHast cucrema).
IamakTukn"

25

Permrenne 3agaud mo treme "Cuia
TSDKECTU U 3aKOH BCEMUPHOTO
TAroTeHusa"

26

IlepBas kocMHUeCKasi CKOPOCTb.
HesecomocTs u neperpysku

27

PaBHOBecue MarepualbHON TOUKH.
AOGCONIIOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpEIIEHHOW OCBIO BPAILICHUS

28

MowmenT cuinsl. LleHTp TsokecTn

29

Pemrenue 3agad mo reMe "MoMeEHT
cwibl. LleHTp TsxecTn"

30

[ToaroToBka Kk KOHTPOJIBLHOM
pabote no Teme "MexaHndeckoe
nBIkeHue. Bzanmonelicraue Tea"

31

KonTponbHas pabota mo Teme
"MexaHn4YeCcKOe IBHKEHUE.
Bzaumogeiictsue Ten"

32

Nmnynsc Tenna. IMIysasc CUibL.
3aKOH COXpaHEHMs UMITYJIbCA.
Yupyroe u Heynpyroe
B3aHlMOJIECICTBUE




33

Pemrenue 3agaud mo reMe "3akoH
COXpPaHEHHUs uMIyJsbca"

34

Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

35

Mexanunueckas padoTa u
MOIIHOCTb

36

Pabota CHIIBI TSIKECTH, CHITBI
YIIPYTrOCTH M CHJIBI TPEHHUS

37

Jlaboparopnas pabota
«OmnpeneneHure pabOThI CUIIBI
TPEHUS IIPU PAaBHOMEPHOM
JIBMDKCHUH TeJIa 110
TOPU30HTAILHON TTOBEPXHOCTHY

38

CBs13b 9HEpTUH U pabOTHI.
[ToTeHumanpHast JHEPTHs

39

Kunernueckas sneprus. Teopema o
KHUHETUYECKOM SHEPTUU

40

3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe

41

JlaGopatopnas pabora «M3yuenue
3aKOHA COXPAaHEHHS YHEPIHH»

42

KonebarensHoe JABHKCHHUEC U €T'O
XaPaAKTCPUCTHKHU

43

3aryxatomue KonebaHusl.
BrinyxneHHble Kose0aHusl.
Pe3onanc

44

MareMaTH4ecKuil ¥ NPYKUHHBINA
MasATHUKH

45

Ypoxk-uccienoBanue
«3aBUCUMOCTD epHOJa KoJeOaHui
OT >KE€CTKOCTHU MPY>KUHBI U MacChl
rpy3a»

46

HpeBpameHHe OHCPTHUHU IIpU
MeXaHHYECKUX KOJIeOaHUIX

47

JlabopaTopHas pabota
«OmnpeneneHne 4acToThl U NEpUoia
KoJ1e0aHui MPyKUHHOTO
MasiTHHKa

48

JlabopaTtopHas padota «IIpoBepka
HE3aBHCHMOCTH TepH0/Ia
KoJIeOaHHH TPy3a, TOABEIIEHHOTO K
HHUTH, OT MACCBI IPy3a»




49

Mexauuueckue BoaHEL. CBONCTBA
MexaHuyeckux BoyH. [IpogoiabHbie
Y TIONIEPEYHBIE BOJIHBI

50

VYpoxk-koHpepeHuus
"MexaHu4eckue BOJIHBI B TBEPIOM
Tene. CelicMruuecKue BOIHLI"

51

3Byk. PactipocTpanenue u
OTpa)K€HUE 3BYyKa

52

Ypoxk-uccnenoanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC

54

Ypok-koH(pepeHius "YpTpazByK
1 uH(pa3ByK B MPUPOJIE U
TexXHUKe"

55

IToaroroBka K KOHTPOJIBHOU
pabote mo Teme "3aKoHbI
coxpaHeHHus. MexaHndecKue
KOJICOaHMS ¥ BOJIHEI"

56

KonrtponbHas pabota no reme
"3aKOHBI COXPaHEHUS.
Mexannueckue KonebaHus u
BOJIHBI"

57

IlocTostHHBIC MarHuThbl, UX
B3aPIMO,Z[eI>'ICTBI/Ie

58

MaruauTtHoe 1oJe.

59

MarauTHO€E 1oJIe AIEKTPUIECKOTO
TOKa MarHuTHoE 1oJjie KaTyuKu ¢
TOKOM

60

3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

61

DJIEKTPOMAarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI

62

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

63

Ypok-koupepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
AJIEKTPOMArHUTHBIX BOJIH TSI
COTOBOM cBs3H"

64

VYpoxk-uccienopanue "M3yuenne
CBOMCTB SJICKTPOMATrHUTHBIX BOJIH




C MOMOII[HIO0 MOOHIIBHOTO
tenedona”

65

Pemenue 3amau Ha onpeencHue
YaCTOTEL U JUIMHEI
AJICKTPOMArHUTHON BOJTHBI

66

DneKTpOMarHuTHas pUpoIa
ceera. CKopocTh cBeTa. BosHOBbBIE
CBOIICTBA CBETA

67

Hcrounuku cBera.
[IpsimosinHeiiHOe pacpocTpaHeHue
ceta. 3atMenust ConHua u JIyHel

68

3aKOH OTpa)kK€HUs CBETA. 3epKaia.
Pemenue 3aga4 Ha npuMeHEeHUE
3aKOHA OTPAKCHHsI CBETa

69

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH
IMPCIOMJICHUS CBCTA

70

[TonHOE BHYTpEHHEE OTpaKEeHUE
cBeTa. Vcmomm30BaHue MOTHOTO
BHYTPEHHET0 OTPaKEHUS B
OIITHYECKHX CBETOBOAX

71

JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH yTJIa
MIPEIOMIICHHUSI CBETOBOTO JTy4a OT
yrJia IaJieHusl Ha TPaHUIle "BO3IyX-

CTCKJIO

72

VYpoxk-koHpepeHuus

"M cnop30BaHKE TIOIHOIO
BHYTPEHHETO OTPAKEHUS:
CBE€TOBO/JbI, OIITHKOBOJIOKOHHAaA
CBS3D"

73

JImu3el. OnTHYecKas CHia JIMH3bI

74

[TocTpoenune nzobpaxeHuii B
JIMH3aX

75

JlabopaTopHas pabota
"Onpenenenue GoKycHOTO
pacCTOAHNA U ONTUYECKOMN CHJIEI
coOupatomen TUH3HI"

76

VYpoxk-koHpepenuus "OnTuueckue
JIUH30BbIE TPUOOPHI"

77

['na3 xak onrtuyeckas cucrema.
3penue

78

Ypok-koudepennus "JledekTs
3penus. Kak coxpanuts 3peHue"




79

Paznoxenue 6enoro ceera B
cnekTp. Onbitel HptoTOHA.
CroxeHne CIeKTpabHbIX LIBETOB.
Jlucniepcus ceera

80

JlaGopaTopHas padoTta "OTBITHI 11O
pasioxeHuto 6e10ro cBera B
CIEKTpP U BOCHPHUATHUIO [[BETA
MPEIMETOB MPHU X HAOIIOICHUU
yepe3 1IBETOBbIE GUIbTPHI"

81

Ypok-nipaktukym "BonHoBbie
CBOMCTBA CBETA: IUCIIEPCHU,
uHTephepeHus u qudpaxums’”

82

OmnsiTel Pesepdopna u
IUIAaHETapHAsi MOJIEJIb aTOMa

83

[Toctynarter bopa. Moaens atoma
bopa

84

Hcnyckanue v MOrouieHue cBera
atoMoM. KBauTtel. JInnenuateie
CIIEKTPBI

85

Ypok-nipaktukyMm "Habnrogenue
CIEKTPOB UCITyCKaHUs"

86

PangmoakTHBHOCTE U €€ BUIBI

87

CrtpoeHue aTOMHOTO sifipa.
Hyxknonnas moaens

88

PannoakTuBHBIE TpEBpaIIeHUS.
N30TOomnE!

89

Pemntenue 3agad mmo reme:
"PanunoakTuBHBIE MpeBpalieHus"

90

[lepuoa nmonypacnana

91

VYpok-koHpepeHus
"PannoakTuBHBIE U3TyYEHUS B
MIpUpPOJIe, MEAUIIMHE, TEXHUKE"

92

SAnepHble peakuuu. 3aKOHBI
COXpaHEHUS 3apsI0BOTO U
MacCOBOI'0 YUCEI

93

BHGPFI/ISI CBs31 aTOMHBIX SAJIEP.
CBs13b MacChl U OHCPIUun

94

Pemrenue 3ampau no reme "SAnepHeie
peakuun"

95

Peakuuu cunTtesa u nenenus saep.
Uctounuku sueprun CosHIa 1
3BE3I




96

Ypok-koudepennus "SAnepHas
sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITy4YEHUHN Ha
YKUBbIE OpraHU3Mbl"

97

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme
"DNEeKTpOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanToBnIe sBacHUS"

98

KoHntposbHas paboTta 1mo Teme
"DeKTpOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHHIEC BOJIHBI.
KBanToBnie sBaeHus"

99

[ToBTOpenue, o6o0menue. Pabora
C TEKCTaMU I10 TeMme "3aKOHEI
COXpaHEHUS B ME€XaHUKe"

100

[ToBTrOopenue, 0600menue. Pabora
¢ Tekctamu 110 Teme "Konebanus u
BOJTHBI"

101

[ToBTOpenue, 0606menue. Padbora
¢ Tekctamu 1o teMme "CBeTOBBIE
sSaBJIeHUS"

102

[ToBTOpenue, 0606menue. Pabora
¢ Tekctamu 110 Teme "KBantoBas u
snepHas gpusnka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

10




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiMOHEpHOE 0OIIIECTBO
«3narensctBo «IIpocBemienue»

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiimoHepHOE 00IIIECTBO
«3narensctBo «IIpocBemenue»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O61iecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Hukudopos I'.I". U3ydyenue ¢pusznku Ha OCHOBE HAYYHOTO METO[a TTO3HAHUS. 7
KJ1acc

Mapon A.E., Mapon E.A. ®usuka. 7 kinacc. JugakTnyeckue MaTepuaisbl.
Mapon A.E., Mapon E.A. @usuka. 8 kiacc. J[ugaktnyeckue MaTepuasbl.
dunonosuu H.B. ®usuka. 8 kimacc. Mertoanueckoe rmocooue

Mapon A.E., Mapon E.A. ®usuka. 9 knacc. J{ugaktuueckue MaTepuabl

['ytauk E.M., Uepaukosa O.A. ®u3zuka. 9 kinacc. Metoauyeckoe nmocodbue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/28/



